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KIRISH

Texnikuml ar ni ng o6quvchil ar:i ma t
yechishda kodpincha bir kelgddat. or (
O6bquvchilarga bu qiyinchili kIl ar:
olingan nazariy bilimlarnmatematik&k ur si ni ng bar cha
doir masal@ar yechishda tatb i q eti shga 00r geé
godlanmaning asosiy vazifasidir.

Taj ri badaki ,k o okroionpacdhii | i k obquyv
mustaqi l yechi shda ul ar ni yech

masl|l ahatl arga muht o] bool adiilnar
topish fan o6qgituvchisining yoki
yordamisi z obgquvaghilg@aiqi yWMasal al

ana shunday masl ahatl arni oo0qu
mumkKin.

Qodol Il anma mat emat i kanomatiya tvae ki s
bir o6zgaruvchili funl siyaning
bagoi shl an@arrubaol io®d,rta umumiy
mat emat i k bilimlarga ega bodl ga

bayon qilingan.

Tekislikdagi ikki nugta orasidpa masofani topish va kesmani
beril gan nisbatda bod6lishda koo
T o O0ighizig va uning turli tenglamalarini tuzish masalalari, ikkita
todgor i orasidagi burchak, to0g
va perpendikulyark shar t!l ar iAnaligko gegmzetmlylal gan
usullari yordamida tekislikda nuqgtalarning geometrdkron i ni t o
aylana, ellips, giperbola va parabolaning tenglamalarini tuzish hamda
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ikkinchi tartibli egri chiziglarning asosiy elementlarini topishga doir
masal al ar oo6rganil gan.

O6rta umumiy taodolim maktabl art
nazariyasi mavzus o 0igau sadwva avvaldan tanisimisdlar
yordamida tushuntiriiganAj oy i b I i mi tl arning
misollar berilgan. Limitlar mavzusiningantigiy davomii bu hosila
mavzusidir. Qoo6l | anmada hosi | a
geometrik, mexanik va fizik talgini, amally masalalarni yechishga
tatbiglari keng yoritilgan. Birinchi va ikkinchi tartibli hosilalar
yordamida funksiyan t o 0 lish, grafigiki gakashr funksiyaning
eng katta va eng kichik giymatlarini topishga doiragalalar
o6rganil gan. Mi sol | ar vV a ma s a |
rasmlardan foydalanilgan.

Qo 6| | ayedmibsklaai bilan berilgan masalalardan tashgari
mustagilbajariladigan masalalar ham yetarlicha keltirilgan.

Yuqgoridagilardan kelib chigib,a | | danyedhilishlari bilan
berilgan misollar va masalalat e x ni kuml ar ni ng
mat emati kaga doir masal al ar ni
yordamisiszmu st aqi | o6brganishl ari, ul
hosil gilingan malakalarni mtehkamlash va chuqurlashtirish
imkonini beradi, deb hisoblsh mumkin

Qool | anma texni kumlarni ng 0
b dighiga garamasdaondantexnikumlarda da bera boshlagan
0 0 gi t gaharakateanik guruhlarda ishladd uy vazifalari va
nazorat topshiriglar uchun misol va masalalar tanlashga foydal
bodl i shi mi mki n.



TEKISLIKDA ANALITIK GEOMETRIYA ELEMENTLARI

| - BOB
KOORDINATALAR USULI

Bu bobdagi masalalarniyechiishiga kirishayotgano 6 qu v ¢ h i
nugtani X ning koordinatalari b o 0 y iyasdslani va berilgan
nugtaning koordinatalarini topishni bilishi kerak Mdsaladagi
nugtanitopingd degans o bwnugtaningkoordinatalarin topishni
bildiradi.

1-A .Tekislikdagi ikki nuqgta orasidagi masofa

Tekislikdanolingan¢( 5 & va B(R,; B nugtalarorasidagi
masofa

d=\(R -5 (.y o) (1.9

formula b o 0 y ihisdblanadi bu yerda d 6 bu nuqgtalarni
tutashtiruvchikesmaing uzunligi.

Agar kesmaning uchlaridan biri koordinatalar boshi bilan
ustmaust tushsa ikkinchisi esaM (.T.m; ,I@ koordinatalargaega

b o 6 I(1slaformula
OM =y/x,” 4 (1.2)
koor i kelagdih g a

l. Ikki nuqta orasidagi masofani bu nuqtalarinng berilgan
koordinatalari b o 0 y ihisohlash

1. A(2;- 5) va B(- 4;3) nugtalarni tutashtiruvchikesmalarning
uzunligini toping (1-rasn).



Yechilishi Masalashartidax, =2, x, = 4, y,= 5, y, =3
berilgan d ni topish kerak

24 Yugoridagi (1.1)formulani q dldb
8= (4.3 j topamiz
j d=AB /(2 ¢4) (5 3 -1
=
T \ IR 2. 1A(-L2) va B(26) ; 2)
> M(2-2) va N(-41 nugtalarni

i\ tutashtiruvchi  kesmaing  uzunligi
A=(2,-5)  nimagateng?

B 3. Koordinatalar boshini 1)
L-rasm A(3-4);  2)M(-5; 42) nugtalar
bilan tutashtiruvchikesmaninguzunligini toping
4. Uchlari 1)A(4;0), B(7;4) vaC(-4:;6); 2)A(6;7),B(3;3)
va C(L- 5) nugtalardaniborat bo Igan uchbuchakningperimetrini
hisoblang

ll. Berilgan uchta nugtadan teng uzoglashgannugtaning
koordinatalarini hisoblash

5. A(7;-1), B(-22) va C(-1 b) nugtalardan bir xil
uzoglashganO, nuqtani toping

Yechilishi Masala shartidan O, A= QB =QC ekanligi kelib

chigadi IzlanayotganO, nugta(a;b) koordinatalargeegab o 6.1 s i r
(1.1) formula bo yicha topamz:

0A=y(a7) (b 1,

0B=y(a € (b 2y,

0C=y(a 4] (b 5.
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Quyidagitenglamalarsistemasinituzamiz

o b ¥ ffa3r (b
T(a-7° b B JEa 1%+ (b9’

Tenglamalarningchapva o g tomonlarini kvadratgako tarb,
topamiz

fa-7) tb 3 (= 9% (b )",
(a-7) b ¥ (= 9+ (b 49",

Soddalaktirsakushbu
g-3a b F G
t-2ab 3 0
p tenglamalarsistemasi hosil bo ladi, bu

sistemani yechih a=2 va b= 4 ni

topamiz O,(2;- 1) nugta bir nuqtada

« Yyotmaydigan beilgan uchta nugtadan

' ., tenguzoglashgan Bu nugta berilgan

uchta nuqgtaorgali o tivchi aylananing
markazidir(2- rasm).

6. A(10;7), B(-4;7) va C(12;-7)

2-Tasm nugtalardan teng  uzoglashgan O,

nugtaning koordinatalarinitoping

7. A(-19), B(-82), C(99 nugtalar orgdi o tdvchi
aylananingmarkaziniva radiusining uzunligini toping

lll . Abssissalar (ordinatalar) o 0 q iyatuachi va berilgan
nugtadan berilgan masofada yotuvchi nugtaning abssissasini
(ordinatasini) hisoblash

8. B(- 5;6) nugtadanOx 0 6 gydtavchi A nugtagach® o 6 1 g an
masofal0 gateng A nugtanitoping
7



Yechilishi MasalashartidanA nuqgtaningordinatasD ga tengligi
va AB=10ekanligikelib chigadi A nuqgtaning abssissasina bilan

belgilah A(a0) deb yozamiz Ikki nugta orasidagi masofani
hisoblashformulasib o 6 y toparhizy a 6 n i

AB=\(a ) (0 6 (a 5 +36

Bundan\/(a+5)2 86 Htenglamanhosil gilamiz. Ixchamlasak

a’+10a -39 €

5056 kvadrat tenglama hosil
b o 6. Bud itenglamaning
ildizlari: a = 43vaa, =3.
. \_E é Natijada A(-13;0) va
A4(a4:0 Aq(ay;0) . .
o A,(3;0) nugtalani hosil
gilamiz.

3-rasm

Tekshirish

AB=\( 13 9 (e § 1(
AB={(3 8 (0 & 1C

Har ikkala nuqgta masalashartiniganoatlantiradi (3-rasnj.

9. M nugtaOx 0 6 gydtadi M nugtadanN (10;5) nugtagacha
b o 0 | ngasofal3 ga teng M nugtani toping

10. B nugtaOy o 6 q ybtadi B nuqgtadanA(3;- 1) nugtagacha
b o 0 | ngasofed ga teng B nugtani toping

I\VV. Abssissalar (ordinatalar) o 6 g iyatuachi va berilgan

ikkita nuqtadan teng uzoglashgan nugtaning abssissasini
(ordinatasini) hisoblash



11. Oyo 6 qA{6al2) va B(- 8;10) nugtalardartenguzoglashgan
nuqgtanitoping

Yechilishi Oy o 6 g dyatuvchi izlanayotgan nugtaning
koordinatalariol(o;b) (Oy o 6 gydtavchinugtaningabssissad) ga
tengb ool si n

MasalashartidanO, A= Q Bekanligikelib chigadi (1.1) formula
bodyi cha topami z:

QA=,(0 6 (b 19° 36 (b #1¥,

0B=y(0 € (b 19° |64 (b 4.

by Ushbutenglamagagamiz

e “T o [36+(b 19" g64 (b 1)
yoki 36+ (b -12)° 84 (B 10°.
6. (00) Soddalashtirishlardan s o g n g
b-4 =0, y a 6 m=4 ni topamiz
_Izlanayotgamugqta O, (0;4) ekan(4-
~ rasm)

122 Oy o 6 q d)&(-4;0) va
B(-3; 7); 2)A(-3; 4) va B(6;2) nugtalardarteng uzoglashgan
nuqgtaningkoordinatalarinhisoblang
13 Ox o0 6 q YA(5;13) va B(-12; 4); 2)A(0;6) va B(2;- 4)
nugtalardanenguzoglashgamugtanitoping

4-rasm

V. Koordinata o 6 g | a rva dailgan nugtadan teng
uzoglashgannugtaning koordinatalarini hisoblash

14.Koordinatao 6 q | ava A(-@;3 nuqtadarienguzoglashgan
M nugtanitoping



v Yechilishi. Izlanayotgan M nuqta
A(-2;1) nugtakabi ikkinchi koordinata
choragda yotadi chunki u A va B

nuqgtalardanteng uzoglashgan(5-rasm)
M nugtadan koordinata o 6 gl ar i g ¢
’ b o 6 | gagofalarteng demak uning

M, (5, 5)

3

a2 W koordinatalari(- a;a) b o 6 | ba geida
1 | 1
-5 =5 — -3 -2 -1 0 -% a>0.
5-rasm .
Masala shartidan MA= MR =MB,

MP, =a; MR, =| 4;y a §-mli =a ekanligikelib chigadi

MA=(a 2 (& 2™

Ushbutenglamantuzamiz

\/(-a 42)2 (& 1)-2 a.

Kvadratgak o 6kt, soddalashtyardans o ¢ a°g-6a + 6
kvadrattenglamagagab o 0 | . @emglamanyechib Q =1, @ =5

ildizlarni topamiz

M, (- L1) va M,(-5;5) nugtalarnihosil gilamiz, bu nugtalar
masalashartiniganoatlantiradi

15. Koordinatao 6 q | ava 1)A(a8n 4); 2)A(4;2) nugtadan
tenguzoqglashgaM nugtaning koordinatalarinhisoblang

VI. Abssissalar(ordinatalar) o 6 q i v& henilgan nuqtadan
bir xil masofaga uzoglashgan nugtaning koordinatalarini

hisoblash

16. Ordinatalar o 6 g i gvacA{&6) nugtagachab o 61 gar
masofasb gatengb ogariM nugtani toping
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Yechilishi.MasalashartidanMA=5 va M nugtaningabssissasi
5 gatengligikelib chigadi M nugtaningordinatasb gatengb o 6, s i n
uholdaM (5;b) (6-rasm)formulab o 6 y quyidagigaegamiz

MA=(5 € (b 6f.

Ushbutenglamantuzamiz

JB-8° {b ¢ &

» Uni soddalashtib, b’-12b +20 £
kvadrat tenglanga ega bo Onhiza Bu
tengnlamanindldizlari b, =2 va b, =10.
Demak masalashartiniganoatlantiruvchi
ikkita nuqta bor ekan M,(5;2) va

M, (5;10).

6-rasm

17. Abssissalaro 6 q i gwa cA{la2) nuqtagachab o 61 g an

masofasi 10 ga teng b o 6 | Nl a mugtaning koordinatalarini
hisoblang

18. Ordinatalar o 6 q i gva cM(E3) nugtagachab 0 61 g an
masofasil3gatengb o ¢ | Agnagtanitoping

2-A Kesmani berilgan nisbatdab o 6| i s h

Kesmaniberilgannisbatdab o 0 | wnuqgtahing koordinatalari
ushbuformulalar b o 6 y hisolilamadi

n~_mt/ @ _B+/ F 13

ST BT T (1-3)

bu yerda (R,, ¥) va (ms, y)nugtalar beriigan AB kesma

uchlariningkoordinatalaridiy / :P esaAB kesma(r.; & nugta
"

bilanb o 6 | amnssloht ¢



Agar C nugtaAB kesmantengikkigab o ¢, ulmlda / =1
b o ¢ (1.8)bbrmulalarquyidagik o 6 r i mao &Glha di

A= (2)3) e = ”A; E Iz = IZA; AZ (1.4)
Masalalarda/ odatdakesmalar
2 o :+ 5 & 7 uzunliklarining nisbati kabi

S berilishini, shu sababli nisbatning
oldingi va keyingi hadlari kesmalar
uzunliklarini  berilgan o0 61 c h o\
birligida ifodalamasligini nazarda
tutish kerak Masalan AC=12 sm;

° 5-6-9 CB=16 sm:

7-rasm

. Kesma o 0 r t a «dondinatalgrini uning uchlarining
koordinatalari b o 0 y hisolilash

19. A(-2;3) va I (6;- 9) nugtdar AB kesmaninguchlari AB
kesmaningo O r It @ & liCgnagtanitoping

Yechilishi. Masala shartida quyidagilar berilgan =&, = 2,
M, =6, =3valy= 9. &( g clknugtanitopish kerak

L 246 _ . _3+(9
= 2 R=

AB kesmaning 6 r #(a%3) nugtab o 6 (7aadi).

=3

20.1)¢(5;-4) va l (-1,2); 2)¢(6;-3) va(-2; 7) nugtalarni
tutashtiruvchi kesmaning o 6 r t s d | gCa mugtaning
koordinatalarinihisoblang
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Il. Kesma uchining koordinatalarini uning o o0r tvas i
ikkinchi uchining koordinatalari b o 6 y hisolilaah

21. Kesmaninguchi ¢(-3; 5) nugtadan uning 0 6 r BS&S |
#(3;- 2) nugtadan iborat Kesmaningikkinchi uchi B nugtani
toping

Yechilishi. Masala shartida quyidagilar berilgan =, = 3,

.= 5, 7 =3va Iz = 2.

’ Bu giymatlarni(1.4) formulaga
g o 0 tppariz:
-4 -2 0 2 4 /s.mx 3:_3 +:B, '2 __5+IZB
3 2

g Birinchi tenglamani =, g3

'=/ ikkinchisini Iz, ga nisbatanyechih

! s =9valz=1ni topamiz y a 6 n i
8-rasm izlanayotgannuqgta 1 (9;1) bo 61 ad i

(8-rasm)

22. Kesmaninguchi ¢(8;- 5) nugtadanuning o 6 r & (&;s2)
nugtadaniborat Kesmaningikkinchi uchi B nugtani toping

23. Kesmaninguchi 1 (- 3; 2)
vauningo 6 r 4@%3) bo oy A

kesmaningikkinchi uchi A nuqgtani
toping o 2

D=(1,3)

I1l. Uchburchak uchlarining ——— :
koordinatalarini uning tomonlari \
ooO0rt al ar ikooidinatglari £
b o 0y iomsh a

24. Uchburchaktomonlarining
oo6rt DB, ir(-L 2) va
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F (4;- 1) nugtalardanborat Uchburchakningichlarinitoping

Yechilishi. Berilgan A, B va C nuqtalar uchburchakning
uchlari D nuqgta AB tomonning E nugta BC tomonning va F
nuqta AC tomonning oo0r tlma®sa [(Brasm) A, B va C
nuqgtalarningkoordinatalarinitopishtalab etilad..

Uchburchakninguchlarini mosravishda(l)( iy Ak, J ( = B?

va d( g; (I bilan belgilab va D, E hamdaF nugtalarning

koordinatalarini bilgan holda (1.4) formulalarb o 0 y iushbua
sistamalarni hosil gilamiz

,.\e.1::A+ g ,\63: IZA+ I?
A
R T +
-1 287 € ya i-2 % éz,
7 2 i 2
14::A+ g I_l _IZA+ fIVZ
I 2 t 2
Tenglamalarnibutun k 0 6 r | Reitimrhizy a
erpt g 2, e+ k£
| - . | _
iRt 82 iRt k=4
Wt 88 ikt k=2

Tenglamalar sistemasini yechib (hisoblashlarni mustaqil
bajarishni tavsiya etami?, quyidagiyechimlarniolamiz

=6, R= 4, R=2
z, =4, Iz =2, z. = 6.
Uchburchakning uchlari  ¢(6;4), 1(-4;2) va #(2-6)
nuqtalardaniborat

25. Uchburchakomonlario 6 r t a | kaardinatalarbgrilgan
(2;1), (0;-4) va(-4; 4). Uchburchakninguchlarini toping
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V. Uchlarining koordinatalari bilan berilgan kesmani
berilgan nisbatda b o 6 | u nugtdarning koordinatalarini
hisoblash

26. C nuqgta AB kesmani(A dan B gagaral) 3 : 5 kabi
Ty nisbatdab o 6 | Kesinaninguchlari
¢(2;3) va 1(10;1) nugtalardan
iborat C nugtani toping

B = (10, 11)

Yechilishi. Masala shartida
‘ quyidagilar  berilgan = 2,

4 s =10; Iz, =3, 7 =11
du 3 . : :
. A=(2 3) /[ =/— =—. 4 ; ni topish
gl 5 (E CDZ P
. ——x kerak (10-rasn).
B (1.3) formulalar bodyi cha
10-rasm topamiz
2+> 1 3+° 71
n=—=2_ 5 Bk =—2_ % Demaku(56).
3 3
1+— 1+—
5 5

Tekshirish

_ _ _dw 3J2 3
o 4=3J/2, u 1=5/2, /_HJ /2 T

lzoh. Agar masala shartida kesmaning berilgan nisbatda
b o 6| iAndarsBhga qarab bajarilishik o 6 r s at iddima g a n c
holda masala ikkita yechimgaega b o 6 led Ikkinchi yechim
kesmaniB dan A ga garab b o 0 |bilais topilar edi

27.Uchlari ¢(-3; 2) val (9;6) b o 6 | kgsanaC nugta bilan
(B dan A gagaral) 1:3 kabinisbatdeb o 6 | .iIC maqgthni toping

15



Izoh. Birinchi nugtadeb B olinadi, shusababli(1.3) formulalar
bu masalauchunushbuk o 6r i hoshadadi

Rt Rtk
1+/ 1+/

28.Uchlari ¢(3;- 2)va l (10;- 9) b 0 6 Ikgs@macC nugta bilan
2:5kabinisbatdéb o 6 | .iICmuaqgthnitoping

29. Uchlari ¢(-1L1) va J (911 b o 6 | kgsaa2:3:5 kabi
nisbatda( A danB gaqaral) b o 6 | i Bhogdal nugsalarinitoping

-
T

Yechilishi. A danB gagarabb o 60 | nuqgtalasinniC va D bilan
belgilaymiz Quyidagilarmasaleshartideberilgan =, = 11, /; =9,
z, =1,z =11 va AC:CB: BD=2:3:5. t( g; ckvaD(r; B
nuqglarni topish kerak Cnuqta AB kesmani

_ouw _2 2 1
gl 3+5 8 4
nisbatdab o 61 a d i
(1.3)formulalargaasosantopamiz
114 9O 1+1 11
nE—2— =7, g=—%_ 3 u(-7;3).
1 1
1+= 1+=
4 4
D nugta AB kesmaningo ¢ r.tJmi €1i4) formulalarniqo 61 | a |
topamiz
:D:-1;'|'9 = 1 IZD:1+211 =5, D(-l;6).

30. Uchlai ¢(-5; 2)val (4;2,5b o 6 | kgsmaA danB ga
garab3:4:2 kabi nisbatdab o 6 | iBrogbd mungtalagi toping
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V. Kesmaning b o 0 | inumgtalarih koordinatalarini uning
uchlarini koordinatalari va bu kesmab o 6 | ibnogoal nesénl a r
b o6y iomsh a

31. Kesmaning uchlari ¢(-8; 5) va 1 (10;4) nugtalardan
J iborat Bu kesmaniuchta

TP tengbo 6l &k &lawy ¢ hi
g va D nuqtalarnitoping

S gy Yechilishi. Masalaning
: shartida quyidagilar beril-
B gan nA,= 8, ~ =10,
- z, = b,z =4va n=3.

1ll-rasm C(:D; |¥) va D(:D; I?)
nuqtalani hisoblashkerak

Dastlab AB kesmani/ :% nisbatdab o 60 | Cwvnagkanitopamiz

Bo o0l iIAslanB gagarabboshlaymiz(1.3) formulagak o ¢ r a

.8 + 10 54 40
'T'C:—Z = 2 Iz::—z =2 H(-Z; -2)
1 1
1+= 1+ —
2 2

CD kesmanib o ¢ | lilsnisbatdab o 6 | g aamuni(1g4)
formulalardarfoydalanamiz

L -2 40
=
Bo 6| huntalesile (-2; 2) va D(4;1) (11-rasm)

Iz, :'27*4 4, D(4).

|Izoh. D nugtani AB kesmani2:1 kabi nisbatdab o 0 thamb
topish mumkinedi, u holda yana(1.3) formulalarnig o 6 | Keraks h
b ooddar

32. AB kesmanuchtatengb o 0 | ka & & lanugtaldrnitoping
Kesmaninguchlari ¢ (3;- 3) va 1 (-3;9).

17



33. Kesmaninguchlari ¢(5;- 6)va I (- 5;9) nugtalardariborat

Bu kesmani beshta teng b o 6 | abkokdal u mugtddarning
koordinatalarinitoping

Yechilishi. A dan B ga garabketmaket b o ¢ Inug&lhrini
C(re; 8.0(Ros 8. t(m [JkvaF(R: B bilan belgilaymiz
Masala shartidaquyidagilar berilgan =, =5, /;,= 5, Iz, = 6,
z, =9, n=5.

AB kesmani / :% nisbatda b o 6 | u@ abgtani (1.3)

formulalar b o 6 y toparhia

5+411 O5) -6 % 90
e = T 3 k=—7— =3 u(3;- 3)
1+ 1+
4 4

542 O5) -6 2 90
= 1, B=—-3— 0 D(L0).
2 2
1+ 2 1+°
3 3

5+§’ O5) -6 % 90
RnE—fg— =k = 3 r(-13
14> 143
2 2

AB kesmani/ :% =2 nisbatdab o 6 | uFvnadtani topamiz

:F:w -3 |ZF:'6 # DO, F(-3:6).
1+4 1+ 4
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Bo 61| inugialarits (3;- 3),D(L0), E(- L;3)va F(-3;6).

34. Kesmaning uchlari M (- 7; 2) va N(13;3) nugtalardan
iborat Bu kesmanibeshtatengb o 60 | & kb b & wnuqgtalarning
koordinatalarinitoping

VI. Kesma uchining koordinatalarini uning ikkinchi uchini
koordinatalari va berilgan nugta orqali bo llmadigan nisbat
yordamida hisoblash

35. &(3;5) nugla AB kesmani AC: CB=3:4 kabi nisbatda
b o 6 IAgadkiesmaningxiri B(- 1;1) nuqgtab o ¢, lurting uchi A
nugtani toping
AC 3

Yechilishi. Masala shartida / =— =, =3, =5,
CB 4’ © Ye

xs = 4,y, =1 berilgan A(x,;y,) nugtai topish kerak Bu
giymatlarni (1.3) formulalargaq o0 6 y:a mi z

Xt O1) Va+o
— 4 — 4
3=—4-——, 5=—31—
1+= 1+=
4 4

Tenglamalarnindpirinchisini x, ga, ikkinchisini y, ganisbatan
yechih x, =6, y, =8 ni topamiz Kesmaninguchi A(6;8) nugta
bool adi

36. C(- 3;1.5 nuqgta AB kesmaniAC: CB=3: 2 kabi nisbatda
b o 6 IAgadkiesmaningpxiri B(7;- 3.5 nuqgtab o 6, uninguchi A
nugtani toping

37. C(-2;1) nugta AB kesmani AC: CB=2:1 kabi nisbatda
b o 6 | Agad kesmaningboshi A(- 10;5) nugtab o 6, Liningoxiri
B nuqtani toping
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VIl. Kesmaning davomida yotuvchi nugtaning koordinata-
larini kesma uchlarining koordinatalari va berilgan kesmani
uning izlanayotgan nuqtagachadavomib o ¢ | kgsmaganisbati
b o 6y iomsh a

38. AB kesmaA(-9; 3) va B(12) nugtalar bilan berilgan
AB: BC=5:3b o0 6 | iushtinlAB lgesmanigandayC nuqgtagacha
davomettirishkerak?

Yechilishi. Masala shartidaquyidagi berilgan x, = 9,x; =1,

AB 5

= 3,y,= 3,/ =2 =.C(x.: nuqgtani topish kerak
Ya Ya 5c 3 (% ¥e) nug p

AC kesmaniberilgannisbatdab o 6 | uBYL2)hriugtauchun
(1.3) tenglamalarushbuk o 6 r i wgoziladn d a

-9 -éxc -3 -IéyC
1:—3, 2:—3
142 142
3 3

Bu tenglamalarnix. va y. ga nisbatanyechib x. =7,y. =5;
C(7;5) nugtani topamiz

39. KesmaA(- 4;7) va B(- 3;5) nugtalar bilan berilgan AB
kesmaningdavomida shundayC nuqtam topingki, AB: BC=1:7
bodl sin

40. Kesma A(-5; 2) va B(-10) nugtalar bilan berilgan
AB: BC=2:5b o0 6 | iushbnkesngangandaynugtagachaavom
ettirish kerak?

VIIl. Kesmaning davomida yotuvchi nugtaning koordinata-
larini bu kesmaninguchlarini koordinatalari va berilgan kesma
bilan izlanayotgan nugtagacha davom ettiriilgan kesmaning
nisbatib o 0 y fomsh a

41.KesmaA(4;6) va B(1;3) nugtalarbilan berilgan Uzunligi

AB kesmaninguzunligidanuchmartakattab o 0 | AG¢ &esmani
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hosil gilish uchun AB kesmaniA dan B gatomonganday C
nuqtagachaavomettirishkerak?

YechilishiMasalashartidaquyidagilarberilgan x, =4, x; =1,
Y. =6, Yy =3, AC=3AB. C(X; Y.) nugtani topishkerak

B nugta AC kesmani

,_AB _ AB _ AB AB 1
BC AC- AB 3AB- AB 2 AB 2
y nisbatdeb o 0 (12 rdsm)
° = 4.6) (1.3) formulalar booyi cha
4 B(1;3) nugtauchunquyidaginihosil
gilamiz
B=(1,3)

/ 1 1
4+ — X 6+—
/ X 2 2yc

-6 -4 ~2 0 2 4 1: , 3:
1+3 1+
C B 2 2

4 Birinchi tenglamani x. 0a
12-rasm oy . .
ikkinchisiniy, ga nisbatan

yechamiz
X = 5, Ve = 3; C(-S; -3)

42. Kesma A(-4;7) va B(0;- 1) nugtalar bilan berilgan

Uzunligi ABkesmaninguzunligidanbir yarim martakattab o 6 | g a n
AC kesmai hosil gilish uchunberilgankesmaniA dan B gatomon
ganday C nuqtagacha davom ettirish kerakigini anigland?

43. Kesma M (-3; 6) va N(L-3) nugtalar bilan berilgan

Uzunligi MN kesmaninguzunligidanbeshmartakattab o 0 | MjfPa n
kesmahosil gilish uchun berilgan kesmani M dan N ga tomon
gandayP nuqtagacha@avomettirishkerak?
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IX. Kesma uchining koordinatalarini uning ikkinchi
uchining koordinatalari, kesma b o 6 | | lma&@lnaskrni ear
b o 0 Ihugtaléwridan birining koordinatalari b o 6 y hisolilasgh

44. AB kesmabeshtatengb o 0 | la & & la i Kesgnanmgbir
uchi A(8;6) nugtadaikkinchi b o dish hugtasi(A dan B tomor)

D(2;4). B nugtanitoping

Yechilishi.Masalashartidaguyidagilarberilgan x, =8, y, =6,
X, =2, Y, =4. D nuqta A dan B ga qarabhisoblayandaikkinchi
b o 6 | nugtasisBlix,; y;) nugtani topishkerak D nugtakesmani
(A danB gagarab
_AD _2
DB 5-2
nisbatdab o 601 a d i

2
3

D(2;4) nugtauchun(1.3) formulalarnitatbiqetib topamiz

842 %, 6+ 2y,
2=—3__  4=_3
142 142

3 3

Butenglamalarnix; va y, ganisbataryechib topamz: x, = ¥
. Vs =1 B(-7:2).
45. MN kesmauchtatengb o 0 | la & & la.iKasgeaimg bir
uchi M (- 3; 5) nuqtala ungaengyaqinb o 6 Ibg & rhuigtash
P(-2; 2). N nugtanitoping
46. AB kesmayettitatengb o 6 | la & & laiKasganimg
uchlaidanbiri B(10;5) nuqta A nuqgtagaengyaginnuqtab o 6 | i s h

nugtasiC(- 8; -1) dir. A nugtanitoping
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X. Berilgan ikkita nuqta orasidagi kesmanibu nugtalardan
koordinatalar boshigachab o 0 | rgaaafalar ganday nisbatda
b o 0,Islmiraday nisbatda b o 6 | unugtahiig koordinatalarini
hisoblash

47. A(-6;8) va B(9;12) nugtalar orasidagi kesmani bu

nuqtalardankoordinatalar boshigachab o ¢ | mgaaofalar ganday
nisbatdab o 6, shandaynisbatda A danB gagarahb o 61 i ng

Yechilishi. A va B nugtalardankoordinatalar boshigacha
b o 6 Imgsofantopamiz(13-rasm)

AO=( 6) & 16BO=\o? 42 /=20 290 2

BO 15 3
. |zlanayotgan nuqta

10/B=(9,12) M (xM,yM) boo.l S(ﬂ.:Bl)

formulalarb o ¢ y toparhiza
x, =0, Yy =9,6; M (0;9,6)

48. A(- 16;12) va B(6;- 8)
nuqgtalr orasidagi kesmanibu
nugtalardan koordinatalar
, boshigachab o 6 | masafalar

gandaynisbatdab o 0, shanalay
13rasm nisbatda (A dan Bga qaral)
bodl ing

XI.  Uchburchak medianalari kesishish nugtasining
koordinatalarini  uchburchak uchlarining koordinatalari
b o 0y iomsh a

49. Uchburchakninguchlariberilgan A(X,; Va), B(%s; ¥s) va
C(%: ¥:)- Bu uchburchak medianalarining kesishish nugtasini
toping

Yechilishi. Geometriya kursidan ma 0 | u wekburchakning
medianalari bir nuqtada kesishih har bir medianabu nuqgtada

23



uchburchakningegishli uchidanhisoblanganda?2:1 kabi nisbatda
bodl.i nadi

BC tomoniningo 0 r b a & | Oy augtani (1.4) formulalarga
k o Gapamiz
Xt X Ye * ¥e

Xp = 5 Yo = >

MedianalarkesishadiganM nuqtani(1.3) formulalarb o 6 y i ¢ h
topamiz buning uchun AD medianani (A dan D ga garal
/ =2:1 =2kabinisbatdeb 0 6 | :a mi z

X, +2 L;XC

_Xt/X X+ X X
1+/ 1+ 3 ’
%tV
+2 c
o = Yot Yo R4 2 Yat¥e M
1+/ 142 3 '

Uchburchak medianalarikesishish nugtasining koordinaalar
uchburchak uchlarining bir xil ismli koordinatalarining o dar
arifmetigigateng

AXatXg B Y4 Y W
M o , 1
C 3 3 :

50. Agar uchburchakninguchlari 1)A(7;-4), B(-18) va
C(-12; 1); 2)A(-4;2), B(26) va C(0;-2) nugtalar b o 6,1 s a
uchburchakmedianalariningesishisimugtasinttoring.

XII. Bir tekislikda yotgan moddiy nuqtalar sistemasiog idik
markazining koordinatalarini hisoblash

51.Uchlari A(x,; ¥,),B(%; ¥5) vaC(x%; y.) b o 6 Ibigjiasti
uchburchakplastinkaningog idik markazini toping (plastirkaning
galinligini hisobgaolmang.
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Yechilishi.Uchburchakningog idik markaziuning mediaralari
kesislgannuqtadadir Binobarin og idik markazning koordinatala
ri quyidagichabo ladi:

Xyt X X y _YatVYe e
3 b 3

Bir jinsli uchburchalplastinkaningog idik markaziuchburchak
uchlariningbir xil ismli koordinatalariningp ¢ rartfn@etigigateng
52. Uchlari A(5;4), B(-3;1) va C(4;-2) nuqtaladab o 61 g an

uchburchakshaklidagi bir jinsli plastinkaningog idik | markazini
toping (plastinkaninggalinligini hisobgaolmang.

Xl\/l:

53. Massalarim, vam, bo Igan A( x,; y,) va B(%,; Y ) moddiy
nugtalardanboratsistemaningnassalamarkazinitoping
Yechilishi.Massalarningzlanayotgarmarkazi AB kesmadauni

massalargateskari proporsionalb o 6 | a blo a1 ¢ anugtada
yotadi yani

AN_ITE /:ﬂ _M

—_— e ——— —r————

NB m’ NB m,
(1.3)formulalarbo yicha N nugtanitopamiz
rnB .
Xy +— &)
o= My " mX+m
N '
1+% mA"'”E
mA
rnB .
Yat— @
y = fm T mytmy
\ :
1+% mA+n]3
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Agar og dik kuchlari P, va P, hamda ularning q oyibsh
nuqtalari A( x,; y,) va B(%; ;) berilganbod |, s lolda og idik
markazi( N nuqtg ham(1.3)formulalarb o 0 y topialia

AN P XA+EB 9 P.x,+P
/] =" ____B’ X = A _FaXa BXB,
NB PA " 1+& PA+PB
I:)A
P, .
Yot 6
yo=_ P " PY.*tRY
" 1+i PA+PB
I:)A

54. A(- 4;0) nugtada9 kg massa B(4;12) nugtada3 kg massa
t o 6 p |. Busisteananingnassalamarkazinitoping

55. A(X\; Ya), B(%; ¥&s) VaC(x; Y ) nugtalardam,,m, vam,
massalat o 0 p |. Bursigteananingnassalamarkazinitoping

Yechilishi.Bu sistemaningmassalamarkazi N(x; y;, ) hugta
b o 6.1 Maksalari m, va m, bolgan A(x,;y,) va B(X; V)
nugtalaruchunmassalamarkaziushbu

MM Xt M %, M % g Y
¢ M+ m +m
nugtab o 6 (5&rdasalagaarang.

Massalarim, + m, vam. b o 6 | Mj ®anC nuqtalarsistemasi
uchunhammassalamarkaziN nuqtanixuddi shundaytopamiz

/_MN _om
NC m+m
(1.3)formulalarb o 0 y quyidaglarnihosil gilamiz
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o = XutlX Mm% fmx X

N 14/ m, Hm, M
y _Yut/X My, thy fy
N 14 m, Hm, MM

56. A(- 1,3), B(4;3) va C(6;- 5) nugtalardamosravishda 2, 3
va 5 kg massalart o 6 p |. Bunsigtemaningmassalammarkazini
toping

3-A Aralash masalalar

57. A(-2;3) nugtaga 1) koordinatalarboshiganisbatan Ox
0 0 g mjishatan 3) Oy o O & wjsbatan 4) birinchi va uchinchi
koordinata chorakarining bissektrisalariga nisbatan simmetrik
b o 6 Inggtlarnitoping

58. Uchlari A(-3;1) va B(-17) b o 6| lgpsma berilgan
Berilgan kesmaga 1) koordinatalarboshiganisbatan 2) Ox 0 6 q g a
nisbatan 3) Oy o 6 gniglatan 4) ikkinchi vat atidchi koordinata

choralarining bissektrisalariga nisbatan simmetrik b o 61 g an
kesmaninguchlarinitoping

59. Uchlari ¢(3;2), 1(7;4) va 4(16) b o 6 | ughburchak
berilgan Berilganuchburchakkal) koordinatalamboshiganisbatan
2) Ox 0 0 gniplaatan 3) Oy o 6 gniplaatan 4) birinchi va uchinchi
koordinata choraKkarining bissektrisalariga nisbatan simmetrik
b 0 6 luchburchakningichlarinitoping

60. Uchlari ¢(-2;4)va 1(6;12)b o 6 |kegsmaC nuqtadateng
ikkiga b o 6 | .i @nagtni D(7;- 4) nugta bilan tutashtiruvchi
kesmaninguzunligini toping

61. Uchlari ¢(-7; 4)va l (9;7)bodgan kesmaC nuqgtada( A
dan B ga garah) 5:3 kabi nisbatdabodinadi. C nugtabilan unga
koordinatalar boshiga nisbatan simmetrik b o 6 | guatani

tutashtiruvchkesmaningizunligini toping
27



62. AB kesmayettitatengb o 6 | la & & la.i Kegmanmgbir
uchi 1 (13;4)nugta A dan B ga garab hisoblagandato minchi

b o 6 | nugtasis (@;1). A nugtanitoping

63. Birinchi va uchinchi koordinata burchaklarining
bissektrisalaridap(7;2) va 1 (2;- 13) nugtalardantenguzoglashgan

nugtanitoping

64. ¢(3;2), 1 (-2;1) va #(L- 4) nuqgtalar parallelogrammning
uchlar, bunda A va C uning garamagarshi uchlari Parallele
grammningt o 6 r tchi D augtanitoping

65. Parallelogrammninggaramagarshi uchlari ¢(-4;2) va
t(2;- 3)hamdal (0;1) va D nugtalardanborat D nugtanitoping

66. Parallelogrammninggo 6 s luahlari ¢(-3;1) va 1(1,3)
nuqgtalardan iborat Parallelogrammning diagonallari [ (1;- 2)
nugtadakesishadiUning golganikkita ucHarini toping

67. Parallelogrammningg o 6 suchiari ¢(- 3;0) va 1 (0;4)
nuqgtalardajoylashgan Parallelogrammningdiagonallari { (- 1,0)
nugtadaesishadiUning golganikkita ucharini toping

Nazorat uchun savollar
| variant
68. 1. Oy o0 6 g d@;-1) va l(-2;3) nugtalardan teng
uzoglashga M nugtanitoping
2. Uchlai ¢(-5; 1) va 1(5;4) b o 6 | kgsmma(Adan B ga
garal) 2:1:2kabinisbatdeéb o ¢ | iBo lghshmugtalarinitoping

3. C nuqgta AB kesmani( A dan B gagarab 1.4 kabi nisbatda
b o 6 IAgatikesmaningkkinchi uchi l (- 6; -1)nuqtab o 6, uning
A uchinitoping

4. AB kesmao(- 3; 2)va l (5;2)uchlaribilan berilgan

AB: BC=4:3b o ¢ luchsniAB kesmanigandayC nugtagacha
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davomettirishkerak?
5. Koordinatauchlaridanva berilgan ¢(4;- 2) nugtadarteng

uzoglashgamugtanitoping

Il variant

69. ShundayM nugtanitopingki, undanabssissalan 6 qi ga c h a
¢(- 2;4) nugtagachd o 6 ImgsfalOgatengb o 6.1 s i n
2.Uchlari ¢(7;-4)val (-8;1)b o 6 IkepmaniC nuqgta( A dan
B gagarah) 1:4kabinisbatdab dadi. Cnugtanitoping
3. Uchlari ¢(2;1) va 1(114) b o 6 | kpsanani uchta teng
b o 0 | la& &dai nugtalarnitoping
4. d(-2;1) nugta AB kesmani AC: CB=2:3 kabi nisbatda
b o 6 I Kegianingbir uchi ¢(-8; L)nuqgtab o 6, uréng ikkinchi
uchini toping
5. Kesma ¢(-10;4) va 1(5;-1) nugtalar bilan berilgan

AB: BC=5:1boo | iushbn AB ni gandayC nugtagachalavom
ettirishkerak?

29



2-BOB
TO6 GO RI CHI Z1 Q

4-A .Koordinata o dagiga parallel b o 6 | tg @ny éhizig-
larning tenglamalari. Koordinata o dagining tenglamalari
Oy o 6 q patpkelb o 6 |t gpadrohizigning tenglamasiushbu
kooriegashga
X=a (2.1)
But o 6 ghi&igning barchanugtalariOy o 6 q diagateng
b o 0 Ibigxd masofagaizoglashgan
Oxo 0 g papkelb o 6 It gpadnghizigning tenglamasiushbu
kooriegashga
y=Nh (2.2)
Bu t o 6 gh&igning barchanuqtalariOx o 6 g i bdga teng
b o 0 Ibigxd masofagaizoglashgan
Agara>0b o 6t & & chiziq Oy o 6 and 6 n goyashgan
agara<0b o 6,1 s aahivgigOy o 6 q dhapdgoylashgarb o 6 |
Agara=0b o 6t e & chizigq Oy o 6hijan ustmausttushadi Bu
holdaOy o 6 q i tenglamgsigagab o 6 |:a mi z
x=0. (2.3)

Agarb>0b o 6, t e achiaigOxo 6 g iyugaridg agarb<0
boo6lk ®aghzigOx o 6 g ipdsedaoylashganb o 6 | Agat |
b=0b o 6t e adhiaig, ©x o 6bgan ustmausttushadi Bu holda
Oxo 0 q i tenglaamgsigagab 0 0 | :a mi z

y=0. (2.4)
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|. Abssissalar (ordinatalar) o 6 q ipagadlel b o 0 | tg@adg O r |
chizigni yasash

70.Ushbut o 6 chiaiglarniyasangl) x=3; 2) x= 2; 3)
x=0.
Yechilishi,Ox 0 6 g1 x=3; 2)

y=4 x= 2 nuqgtalarniyasaymiz Bu nuqgtalardan
Oy o 6 gparallelt o 6 chiziglaro 6t k a z a mi
2 (14- rasm). x=0t o 6 ghizigiOy o 6 gqd an
) iborat
- - 71. Ushbut o 6 ghé&iglarni yasang 1)
=1, x=4; 2)x= 3.
14rasm 72. Ushbut g @ chiziglarniyasang 1)

y=4, 2)y=1; 3)y=0.

YechilishiOyo d&al) y=4; 2) y= dnugtalarniyasayniz. Bu
nugtalardanOx o daparallelto érgchiziglaro 6 zakna(15- rasnj,
y =0to 6rgchizig Ox o daniborat

y 73. Ushbut o 0 ghiziglarni yasang 1)
x=-24‘ y:2’ 2) y: 4
21 Il. Abssissalar (ordinatalar) o 6 qi g a

. parallel b o 6 | gaaberilgan nugtadan
2o 2| + "~ 00t adtiogéaglozigmning tenglamasini

N 3 tuzish
74. Ox gaparallelb o 0 It gpadrohiziq |
15-rasm (- 2;3) nugtadaro 6di. But o 6 chiaigning

tenglamasintuzing

Yechilishi. Ox o0 6 q pasallel b 0 6 | tgadghizigiy=Db
k o 6r i regasbhogoal lalahayotgant o 6 gclizigio 60t adi g a
nugtalarningordinatasB gateng binobain,t o 6 ahiaigtanglamasi
y=3yokiy-3 Dbool adi
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75. Ox 0 6 qparallelb o 6 |t goadnghiziq (3;- 4) nugtadan
0 O t. Bud io 0 chigigningtenglamasintuzing

76. Oy o 6 qumpmllel b o 6 | tgoaonghizig (- 6;0) nugtadan
0 O t. Bud io 0 chigigningtenglamasintuzing

lll. Koordinata o 6 g | aparallgla o 0 gliziglar bilan
chegaralanganfigurani yasash

77.x= 2, x=0, y= 3 va Yy =0 chiziglar bilan chegaralangan
figuraniyasangBu figuraningyuzini hisoblang

78.x= 3,x=2,y= dvay= 5 chiziglarbilanchegaralafgan
figuraniyasangBu figuraningyuzini toping

V. Koordinata o dagiga nisbatan vaziyati va o I[6hamlari
bilan berilgan figurani chegaralovchichiziglarning tenglamala
rini tuzish

79.To orpgtwrtburchakningomonlari3va5 gateng Agarto 6rg 0
turtburchakbirinchi koordinatachoragida joylashganbo ldb, uning
ikkita tomoni koordinatauchlari bilan ustmaust tushsava shubilan
birga katta tomon Ox o 06 lglan ustmaust tushsa uning barcha
tomonlariningtenglamalarintuzing

Yechilishi. Berilgan to 6rg ¢o rbbur-

y chakniyasaymiz(16-rasn). To orgtudrtbur
chakning yasalishidan ko m@mizki, uning
uchlari ushbukoordinatalargeega A(0;0),
B(5;0),C(5;3)va D(0;3).Enditomonlarning
tenglamalarinituzishoson AB:y =0 (Ox

0 §;BC:x=5 [B(5;0)nugtadano 6 t];a d i
16-rasm CD:y=3 [D(0;3) nugtadano 6 t];abdAi:

x=0(0Oyo 9.9

80. To 6rgté burchakningtomonlari 3 va 4 ga teng Agar
to 6rg to burchak uchinchi koordinata burchagida joylashgan
bo b, uningikkita tomonikoordinatauchlaribilan ustmausttushsa
va shu bilan birga tomonlarningkichigi Ox o 0 lgjlan ustmaust

°A = (0, 0§ ‘ B=(5,0)
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tushsa berilgan to 6rg tortburchak tomonlarining tenglamalarini
tuzing

81. Agar kvadrat birinchi koordinata burchagidajoylashgan
bo I, uning ikkita uchi A(2;0) va B(5;0) koordinatalargaega
bo 163 kvadrattomonlariningtenglamalarintuzing

5-A . Koordinatalar boshidan o thvchi to 6rg éhizigning
tenglamasi

Koordinatalarboshidano 6 t utv @ d ghizigning tenglamasi
ushbuk o 6r i ega s h g a

y = kX, (2.5)

buyerdak & burchakkoeffitsient x,yd yugoridagitenglamabilan
ifodalangart o O ahigigningixtiyoriy nugtasiningkoordinatalarid
0 0 z g a koordiatalar k burchakkoeffitsientt o 6 chizigning
Ox 0 6 goggad buchHaginingangensigaeng

k=tga. (2.6)

T o 6 gebizigning Ox 0 6 q q a
0 g O ibwchagideb Ox o 6 gni ng
musbat  yo @alishini todogori
chizigning Ox 0 6 g bilan
kesishadigan nugta atrofida o 6 q
t o 6 gahirig bilan ustmaust
tushguncha soat strelkasining
harakatigagjarshiyo @alishdaburish
kerak b dadligan  burchakka
aytilishini gayd qilib o 6 t a(¥Ad i k
rasnj.

17-rasm

Agart o 0 ghizigiOx 0 6 q g a
parallelb o 6, lu $iddda uning o g 6 buschagiO'gatengb o 6.l a di
Istalgant o & ghizigning Ox 0 6 g @ @ 0 buschagi O' va 180

(O° <a <180) orasidagigiymatlargaegab o 6 | a d i
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Agar O0O<a 90 (oot burchalk b o o | k>®; agar
90 <g <180 (0 6t mmackalk b o0 6, ks0ab 0 6 | aa=@0 da k

burchakkoeffitsientmavjudb o 6 | manynki ig90 son giymatga

egaemas Demak Ox o 0 qmependikulyarb o 6 | hgr ayjandy
X=a t o O chigigburchakkoeffitsientgaegab o 6 | may d i

Agar koordinatalaiboshidano 6 t utvocdhchiaigda A(X,; v,)
nuqtaolsak u holda

k=tga =A (2.7)
XA

bo ladi. a burchakumumiyholdateskarifunksiyaorgali yozilad:
a = arctgk. (2.8)

| valll, Il valV koordinataburchaklarining
bissektrisaldar mos ravishday=x va y= X

tenglamalarg&ga

l. y=kxto 6rgohizigni yasash

82.Ushbuto orgchiziglami yasang

1) y=3X; 2) y=x; 3)y:%x; 4)

y= 3X.

Yechilishi. Tekislikda to 6rg @hizigning
vaziyati ikkita nuqgta bilan aniglanadi biroq
koordinatalarboshidano tdivchi to org dhizig uchun bitta nugta
(koordinatalarbosh) o Zgarmasb o 6 | SAudsabablitenglamadan
bitta nugtani topish va uni koordinatalarboshi bilan tutashtirish
yetarli.

18rasm

y=3Xx to Org o6hizigni yasaymiz x=1 deh y=3 D 3ni
aniglaymiz. A(L;3) nugtani koordinatalarboshi bilan tutashtirih
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izlanayotgarto 6 rgchizigni hosil gilamiz. Qolganto & rgchiziglarni
hamshungao Xshashyasaymiz

y=x B iy=2x C2);y= 3x D(L-3) (18 rasn).
83.To &rgchiziglarni yasang
1) y=2x; 2)y= x 3)y= —%x; 4)y= 4x.

Il. Berilgan nugtalarning y =kx to 6rgahizigga tegishliligi-
ni tekshirish

84. A(3;6) ,B(-1 2) va C(4;10) nuqgtalar y=2x t 06 g o6r i
chiziggategishliyoki tegishliemasliginitekshiring

Yechilishi. Agar berilgan nugtaning koordinatalari berilgan
tenglamaniganoatlantirsay a Gaenglamaniayniyatgaaylantirsa u
holdabunuqtaberilgant o 0 ahigiqgategishlib o 0 jlagaderilgan
nugtaningkoordinatalaritenglamaniganoatlantirmasanuqtat o 6 g 6 r i
chiziggategishlib o 6 | mw & dunti o 60 ghizigdan tashgarida
yotadi

y=2X tenglamagaX va y 0 6 z g a r uovocr hniA(3yaar
nugtaningkoordinatalariniq o 0,6k ® € ayniyatni hosil gilamiz,
y a 6 nA(3;6) nuqgtaning koordinatalari y=2x tenglamani
ganoatlantiadi, binobarin A(3;6) nugta berilgant o 6 ghizigga
tegishlidir. B(- 1, 2)va C(4;10)nugtalarningy =2xto érgchiziqga
tegishli ekanligini ham xuddi shundaytekshiramiz B(- 1, 2) nugta
uchunquyidagigaegamiz -2 2 (Q), -2 = 2. B(-1; 2) nugta
y=2Xto 6rgdhiziqga tegishli C(4;10) nugta uchun 10, 2 @
C(4;10) nugta y = 2xto Orpchiziggategishliemas

85. A(9;-3) ,Bge 1;% va C(8;4) nugtalar y= %x to 6rg 0

¢
chizigga tegishliyoki tegishliemasliginitekshiring
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lll. y=kx ko mnishidagi to 6rg @izigning tenglamasini k
ning berilgan giymati bo yicha tuzish

86. Agar koordinatalarboshidano 6 t u v ¢ @ ghizigning
burchakkoeffitsientt 1) k=5; 2) k= 3 gatengb o 0, bustabo 6 g 6 r
chizigningtenglamasintuzing

Yechilishi. Koordinatalarboshidano 6 t utv @ d& ghizigning
tenglamasintuzishuchunbitta paramet® burchakkoeffitsientkni
bilish kerak Agar k berilganb o 6, lu baddaizlanayotgant o 6 g 60 r
chizigning tenglamasinihosil gilish uchun k ning son giymatini
y = kxtenglamaga o 6 yetaslitir. Quyidagilargeegamiz

1) y=5xyoki 5x- y #; 2)y=5 -3x yoki 3x+y =,

87. Agar koordinatalarboshidano 6 t u v ¢ @ ghizigning
burchak koeffitsienti 1)k = 4; 2)k=4 gatengb o 0, bistao 6 g 6 r
chizigningtenglamasintuzing

IV. y=kxt o 6 ghizigning Ox o 6 q qiyalik burchagini
berilgan kb o ¢ y hisoliash

88. Quyidagit o 6 ghiziglar Ox o 6 lglan ganday burchak
tashqiletishinihisoblang 1)y = x 2)y= x 3)y=3X;4) y= 2X

Yechilishi.a burchakni(2.6) munosabatdatopamiz

1) y=x, k=1,tga =1, g =45;

2)y= X, k= 4,tga= 41, a=135;

3) y=3x,k=3,1ga=3,a=7134:

4)y= 2X, k= 2,tga= 2.

tga, =2 munosabatdara, = 63 26, izlanayotgarburchak
a=180 -6326 416 3¢

89. Quyidagit o 0 ghiziglar Ox o 0 ljlan ganday burchak

tashkiletishinihisoblang
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NE

Dy==% 2)y= J3x; 3) y=5x; 4)y= 3x.

V. Koordinatalar boshidan o 6 t u \ wmhdigchizigning
tenglamasiniuning Oxo 6 qajao bushagi a b o 6 y fuzish a

90. Koordinatalarboshidano 6 t uwa ©xha ohilan: 1)o; 2)
30'; 3)%; 4)120 : 5)arctg(- 3) burchak tashkil etuvchit 0 6 g 6 r i
chizigningtenglamasintuzing

Yechilishi.(2.6) munosabatdak ni topamizva uning giymatini
(2.5)tenglamageltiribq o 6 y:a mi z

1) k=tg0" 0, y=08 Oxo 6 q rteanglagasi
BB

2) k = tg30 =5 YT yoki v/3x- 3y =C:

3)k:tg% 4, y=xyoki Xx-y 9

4) k=tgl20 =g(180 60) tg60 +/=.y= ~/3x yoki
J3x+y =0,
5) k=tg[arcty 3)] =3, y= 3xyoki 3x+y 0.
91.Koordinatalaboshidaro 6 t uva @xlo i0 ljlan: 1) 60 ; 2)
- 3)135 ; 4)arctg3; 5)arctg(- 5) burchaktashgil etuvchit 0 6 g 6 r |

Ik

O

hizigningtenglamasintuzing

VI. Koordinatalar boshidan va berilgan nugqtadan o 6t uv ¢ h i
t o 0 ghzigning tenglamasinituzish.

92.Koordinatalarboshidarva A(- 2;3) nugtadaro 6 t utvocohgi 6 r i
chizigningtenglamasintuzing
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Yechilishi. Masala shartida quyidagilar berilgan x, = 2 va
y, =3. Koordinatalar boshidan o tavchi to 6rg ahizigning
tenglamasintuzishuchunk ni bilish kerak

k ni (2.7) munosabatdanopamiz k= 3/2, s 0 6 nkgning
topilgan giymatini (2.5) tenglamagaq o/i6b, y= {3/2)x ni yoki
3x+ 2y =0ni hosil gilamiz.

k ni topish uchun (2.5) tenglamadax vay o Zgaruvchilarning
o miga A(-2;3) ning koordindalarini q o/ih ham mumkin
3=k( 2), buyerda k = —2

93. Koordinatalatboshidanva 1) A(3;- 6); 2) A(- 1,5) nugtadan
o tbivchito orgchizigning tenglamasintuzing

VIl. Koordin atalar boshidano toivchi to orgchiziqggategishli
nugtaning koordinatalarini  bu to O0rg &hizigning burchak
koeffitsienti va u nuqtadan koordinatalar boshigachabo Igan
masofabo yicha hisoblash

94. Agar koordinatalaboshidarnva A nuqtadaro 6 t utvocdhg 6 r
chizigning burchak koeffitsients % ga teng b o 6 | A huqgta

koordinatalarboshidan10 birlik masofadajoylashganb o 6, |As a
nugtaningkoordinatalarintoping.

Yechilishi. Masala shartida quyidagilar berilgan k = -% ,

d =OA #0.A(X,; Ya) ni topish kerak (2.7) muncsabatian
Ia =

A

uzunligini ifodalaymiz/x,” +y,°> 40. Ushbu

guyidaginitopamiz g (1.2)formulab o 6 y ©Ackbseaning
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Mlw

=
i Xn

(VX +y,. 40
sistemaniyechily quyidagilarni hosil gilamiz: x, = 8; y,= ®;
A(8:6) ;A(-8; 6).

95. P nugta koordinatalarboshidan5 uzunlik birligi nainda
joylashgan Koordinatalar boshi bilan P nugtani tutashtiruvchi

e Yy

to 6rgchizigning burchakkoeffitsients % gateng P nuqtanitoping

96. Ikkita tomoni koordinatao 6 q | a muslaiyrog@ nal i s h|
bilan ustmaust tushadigant o 6 gqudburchakningdiagonali 20
uzunlik birligiga teng Diagonalningburchakkoeffitsienti 4/3 ga
tengToO0 ¢ @6iIr t b u uchbldrimitepmg n g

6-A T o 60 ghizigning burchak koeffitsientlivab os h|l an g 6 i
ordinatali tenglamasi

T 0 6 gahirigning burchak koeffitsienti va bos hl angoi
ordinatalitenglamasqguyidagik oidishgaega

y=kx H, (2.9)

bu yerda x va y 0 t o 0 gcldizigning istalgan nuqgtasini
koordinatalari & 0 0 z g a r koardinhtalay k o  burchak
koeffitsienf u t o 0 ghizigning Ox 0 6 g @ @ 0 bwschagining
tangensigateng k=tga, b 6 bos h| aardinp@daoc ho 6 g or i
chizigningOy o 6hijan kesishismugtasiningordinatasi

Agara=0b o ¢ umldak hamnolgatengb o 61 o ddhiaiq i
Ox o 6 qupmllelb o 6 I(w=da). Agar a=90 b o ¢, [kmaajud
b o 6|, ma §chigiqgOxo 6 gperpendikulyab o 6 I(xa d).i

Agarb=0b o 6, L lsolat o 6 chiziq Oy o digkoordinatalar
boshidanyugorirogdakesibo 0 t, agdrb<0b o O, LIldat o 6 g o r |
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chizig Oy o 6 gkoardinatalarboshidanpastdakesibo 6 t. & =0
b o6l deordidatalabhoshidano 6 thitvo 6 chizigtenglamasi
y=kxgaegab o 6 | .a mi z

. y=kx £ t o 6 gcbizighing koordinata uchlari bilan
kesishishnuqgtalarining koordinatalarini hisoblash

97. y=3x -6 t o O ghizigning koordindga uchlari bilan
kesishismugqtasinitoping

Yechilishi. A nugtat o 0 ghi&zigning Ox o 0 lglan kesishish
nuqtasib o 6.l Berilgan tenglamaday =0 deb x=2, A(2;0) ni
topamiz

B nugtat o 6 ahivigqningOy o dbdankesishismuqgtasb o 6:1 s i r
x=0b o 6| gya n6dB{0;-6) b o 6 ISauddayt o 6 chiaigning
OxvaOyo 6 qghilam kesishismugtalariA(2;0)vaB(0;-6)b o 61 a d i

98. Quyidagi t o 0 ghidzmglarning koordinata uchlari bilan
kesishismugtlarinitoping 1) y= 2X 4; 2)y= X 5.

Il. y=kx 4t o 6 ghizigni yasash

/ 99. y=2x 8t o 6 chigigniyasang
s#B=(08)

Yechilishi.1-usul y=2xt o 6 ghé r |
zigni yasaymiz y=2X 8t o 6 ghiiq |
y=2x to 6rg ohizigga parallel bo ld,

v koordinatalarboshidan8 birlik yuqgoridan
o tadi (19 rasn).

" 2- usul (To &6rgcebizigni uning ikkita
/’”‘“”2 /" " nuqgtasibo yichayasash

T o 0 ghizigming koordinatao 6 g | ar
bilan kesishish nugtalarini topamiz
T o 0 cldizighing Ox o 06 lglan kesishishnugtasiningordinatasi
nolga teng berilgan tenglamaday =0 deb x= 4, A(-4;0) ni
topamiz T o 6 gchizighing Oy o 6 kjlan kesishish nugtasining

19rasm
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abssissasiolgateng berilgantenglamadax=0 deb y =8, B(0;8)ni
topamiz A va B nugtalarni yasaymizva ular orgali izlanayotgan
to orgchbizigni o ®Bazamiz(19 rasn).

Ikkinchi usulamaliyjihatdananchagulay, shusababliy = kx +
koor i nti &dgh&igarni yasabda odatdaana shu usuldan

foydalaniladi

100. Quyidagi t o 6 gftiziglarni yasang 1)y=2x 4; 2)
y=3x -4; 3)y= X 2 4)y= 5x 10

IIl.  Berilgan nugtalarning y=kx # t o 6 gadhirigga
tegishliligini tekshirish

101. M(-L 6), N(3;10), P(-2;3) nugtalar y=4x -2t 0 6 g6 r |
chiziggategishliligini tekshiring

102. A(0,5;- 1,5, B(0,75- 1,25 va C(0;5)nuqtalary=x -2
t o 6 dhiaiggategishliligini tekshiring

IV. T o 6 ghazigitenglamasiniberilgan burchak koeffitsient
vab o s h | aardinata bcano y tuzish a

103. Agar t o O glozigming burchak koeffitsnenti k= 3,
b os h| aordigabasi cbl=2b o 6, unsh@tenglamasintuzing

Yechilishi.T o 6 ghizigningtenglamasintuzishuchunk va b
larning son qiymatlarini (2.9) tenglamaga q o 0 y kifeyh:
y= 3x 2.

104. Agar t o O ghizigning burchak koeffitsienti k=2/3,
bos hl| aondgqatasiesab= 4/2 b o ¢ lursng tenglamasin
tuzing

V. T o 6 gchizighing tenglamasiniuning Ox 0 6 gg@o6i s h
burchagivab o s h | aardiphatasidlo 6 y tuzish a

105.B 0 s h | aondmatasie=8, Ox0 60 q @ @ 0 huichagil)
a=45; 2)a=120; 3)a=arctg3 b o 6 | g a a gchizigning
tenglamasintuzing
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Yechilishi. Masala shartida b=3 berilgan k burchak
koeffitsientni(2.6) formulab o 6 y tbparhiza

1) k=tgd5 = 2)k=tql20 =1tg60 2
3) k =tg(arctg3) =3.

k va b larninggiymatlarini(2.9)formulagaq o 0,guyitbagilarni
hosil gilamiz

1)y=x 8; 2)y= +/3x 3; 3)y=3x B

106.B o s h | aamdinaétasib=h 2, Ox 0 0 qaggo burchagi
esal)a =30; 2)a =135;3)a =arctg2 b o 6 It g a ahidigning
tenglamasintuzing

VI. y=kx #t o 6 ghizigring Ox o gga o g 6 buschagini
hisoblash

107.T o 6 ghozigning Ox 0 g 0 burctmeyini uning tenglamasi
b o 6 yhisobtaagl)y=7x -8;2)y= X 1I;3) y=0,41x -z 4)
y= 2,9 4.

VII. Berilgan nuqtadan o 6 t u vacbhrigan b os hl ango
ordinataga egab o 6 |t goadnghizigning tenglamasinituzish

108.(3,4)nugtadaro 6 t uva@yb b q d-a2kesmaajratuvchi
t o O chigigningtenglamasintuzing

Yechilishi.(29) k o 6 r i ni & & gh&igning tenglanasini
tuzish uchun k ni topish kerak Tenglamagab os hl ang ¢
ordinataninggiymatini hamdax va y o6 zgar uvobr hagi

berilgannuqgtaningkoordinatalaring o 6 y :admk & 2, buyerdan
K :g . k vab ninggiymatlari(2. 9)tenglamaga o 0, wlanlayotgan

tenglamanhosil gilamiz yz%x 2.

109. (-5; 2) nugtadano 6t uvacthd 42 bos hl angd
ordinatagaegab o ¢ It g & @higigningtenglamasiniuzing
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VIIl. Berilgan nugtadan o 6 t u vacOk @ O lgjlan berilgan
0 g 6 buschmgini tashqil etuvchit o 6 gh&igning tenglamasini
tuzish

110. (2;6) nugtadano 6 t uwa ©hoi 6 llan arctg5 burchak
tashqiletuvchit o 0 chigigningtenglamasintuzing

Yechilishi. T o 6 glizigning (2.9) k o 6 r i ntenglanthsing |
tuzish uchun k va b ni hisoblashkerak k burchakkoeffitsientni
topamiz k =tg(arctgp) 5.

b ni hisoblashuchun(2.9)tenglamaga ningtopilgangiymatini
hamdax va y o0z gar uv ohir In@emgan nugtaning
koordinatalarini o 0 y:amEZ ©® b, bu yerda b= 4.
|zlanayotgantenglamay = 5x -4,

111.(5;- 7) nugtadaro 6 t uva@xb dbdan arctg(- 2)burchak
tashqiletuvchit o 0 @hiaigningtenglamasintuzing

112. (-1, 4) nugtadam 6 t uwa Oxo i6lhlan 1351i burchak
tashgiletuvchit o 6 ghigigningtenglamasintuzing

7-A T o 6 gliizigning umumiy tenglamasi
T o 6 ghizigningumumiytenglamasushbuk o 6 r | ega s h g a
Ax+ By +C 6, (2.10)

buyerdaA, BvaCd o0 0 z g akoeffitgsientlat xvay d t oo gor i
chizigningistalgannugtasinikoordinatalari

T o 6 ghizig umumiytenglamasiningususiyxollari:
1) C=0boodl ganda
Ax+ By B (2.11)
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tenglamai, y ai&oordinatalaboshidano 6 t utvac dhhi@igning
tenglamasinhosil gilamiz(y=kxk o 6 r i nténgldmailaugeirda

A
k= 2);
B)

2) B=0bodl ganda
Ax+C 0 (2.12)

tenglamai, y a 6 Qyi o &ya parallel b o 6 | tg@ & ghizigning
tenglamasinhosil gilamiz (X=a k o 6 r i ntenglénd bug/érda

C
a= —);
A)

3) A=0boodl ganda
By+C 0 (2.13)

tenglamai, yani Ox o @@ parallel b o 0 | tg @ & ghozigning
tenglamasinhosil gilamiz (y=b k o 6 r i ntengldmailaugerda

C
b= —),
5 )

4) B=0vaC=0bool ganda
Ax=0 yoki x=0 (2.14)
tenglamai,y a &g o 6 q nanglagasinhosil gilamiz;
5) A=0vaC=0bod6l ganda
By=0yoki y=0 (2.15)

tenglamai,y a GOr o 0 g rtanglagnasinhosil gilamiz.

|. AXx+ By +C Bt o 0 ghizigning koordinata o 6 q Ibilarr i
kesishishnuqtalarining koordinatalarini hisoblash

113.4x- 3y -12 £t o 6 chizigningkoordinatao 6 q bilanr i
kesishismugqtalariningkoordinatalarintoping
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Yechilishi. A nugtat o 0 gh&igning Ox o 0 lgjlan kesishish
nugtasibo 18in. Berilgantenglamaday =0 deb 4x- 12 =C ni hosil

gilamiz, bu yerda x =3, A(3;0).

B nugtat o 6 ahigigningOy o ébgdankesishismugtasibo I8in.
x=0desak -3y -12 € hosil bo ladi, bu yerda y= 4, B(0;- 4).
T o 6 ghizigningOx va Oy o 6 qHilam kesishismugtalari A(3;0)
va B(0;- 4).

114.Quyidagit o o dniniglarningkoordinateo 6 q bilankeisk
shishnugtalarinitoping 1) 5x+4y 20 €; 2)7x- 2y 44 8

Il. Ax+ By +C 6 tenglama bilan berilgan t o 6 ghdzigni
yasash

115. 3x+4y -12 € t 06 g6 i
chizigniyasang

Yechilishi. T o 6 g @hizigni
yasashuchununingOxvaOyo 6 g | ar

bilan  kesishish  nuqgtalarining
koordinatalarinitopamiz y =0 deb

quyidagini hosil gilamiz
4 3x- 12 =C, x=4, A(4,0). x=0
20-rasm bool 94)’&- i =, y:3, B(O,S)

. A va B nuqgtalarniyasaymizva
ularorgaliizlanayotgart o 0 chigignio 6 t k a(20arasi)z
116.Quyidagit o 06 chigiglarniyasangl) 2x- 5y 40 £ 2)
4x+ 6y -3 €.

lll. Berilgan nuqgtalarning Ax+ By fC @t o 6 ghizigdga
tegishliligini tekshirish

117. Ushbu A(3;14), B(4;13), C(- 3;0), D(0;7) nugtalarining
/x- 3y 21 €t o 6 dhigiggategishliligini tekshiring

V. Ax+By +C @ t o 6 gcldizighi y=kx H k o 6r i ni s h

keltirish
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118. 3x- 5y 40 €t o 6 ghizigni y=kx 4t ko O6r i ni s
keltiring.

Yechilishi.Berilgantenglamaniy ganisbatanyechamiz
oy =3x HC, y:l;’x 2.

119.Quyidagit o 6 ahiaiglarniy=kx 4tk o 6 r i keltirimch g a
1) 3x+5y 4 €; 2) 5x- 2y 46 €.

V. Ax+By +C @ t o 6 gohizigning Ox o6 g mag 6i s h
burchagini hisoblash

120. 3x+2y 46 € t o0 6 gchizigning Ox o @@ og 6i s h
burchaginihisoblang

Yechilishi. 3x+ 2y 46 € tenglamani y ga nisbatanyechih

= —:23x 3 ni hosil qgilamiz, bu yerdan k = —2 =1,5; biroq,

k =tga; demak tga = 4,5. Jadvaldana =180 -5619 4234
ekanliginitopamiz

121.Ushbut o 0 ahigigningOx o ajaog ishburchaginioping
1) 3x+5y 20 §£; 2) 29x- 10y 10 £

VI. Ax+By +C 6@ t o 6 gcldizighing koordinata o dauji
orasigajoylashgankesmasiningo 6 z u n hisoldashn i

122. 3x+4y -24 € t o O ghizigning koordinatao 6 g1 ar
orasiggoylashgarkesmasiningizunligini hisoblang

Yechilishi.T o 60 ghizigningkoordinatao 6 g bilanrkesishish
nugtalariningkoordinaalarinitopamiz y =0, x=8, A(8;0) vax=0
, Y=6, B(0;6). (1.1) formulab o 6 y AR Kesmaninguzunligini
hisoblaymiz

AB=+64 136 %0
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123. 4x+3y -36 € t o 0 ghizigning koordinatao 6 g | ar |
orasiggoylashgarkesmasiningizunligini hisoblang

VIl. Ax+By +C 6t o 6 ghizigda yotuvchivabut o6 g or i

chizigda yotmaydigan ikkita nuqtadan teng uzoqlashgan
nugtaning koordinatalarini hisoblash

124.2x+y -6 6t o 6 ahiaigda A(3;5) va B(2;6)nugtalardan
tenguzoglashgarM nuqtanitoping

Yechilshi. M nugtaning koordinatalarini (x,;y,) bilan
belgilaymiz (1.1)formulab o 6 y i ¢ h a

MA=(x, 37 @y, 5P, MB=\(x, 2° @, 6},
birog MA = MB, u holda
O - 32 €y 5P B4 2% (Y + 6F

Kvadratgako targandarva soddalashtirgandaso g quyidagini
hosil gilamiz

Xy - Yy B8 6.

M(x,; Yy ) hugta2x+y -6 6t o 6 ahigiggategishli demak
uning koordinatalari bu tenglamani ganoatlantiradi Quyidagi
ikkinchi tenglamagdamegamiz

2%, +y, -6 6
Ushbu
EXy-Y © &
(2%, +y, 6 €
tenglamalasistemasinyechil quyidaginihosil gilamiz
X =1, yu =4, M(G4).

125. x-2y -4 6 t o 6 gcldizigda A(5;-1) va B(2;-4)
nuqtalardanenguzoglashganM nugtanitoping
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126. 3x+4y 20 €t o 6 ghizigda A(-8; 3) va B(-5; 6)
nuqgtalardanenguzoglashgamugtanitoping

8-A T o 6 gldizigning fikesmalard a g tenglamasi

T o 6 gchizigning o 6 g | akesmalgrb o 0 y itenghamasi
ushbuk o 6r i ega s h g a

iy 4 (2.16)
a b
buyerdaa & t o 6 chizigning Ox o O0hgan kesishismugtasining
abssissasbd t o 0 chiaigningOy o 6hijan kesishismugqtasining
ordinatasi X va yd t o 0 ghizigming ixtiyoriy nugtasining
koordinatalari

X
1.2+
a

4t o O ghizigni yasash

127%- %’ 4t o O chigigniyasang.

Yechilishi. Berilgan tenglamani -
quyidagichagaytayozib olamiz .
§+_y 2. -3 B=(0,-3)
2 -3

21-rasm

Bundana=2 va b= 3 ga egamiz
A(2;0) va B(0;- 3) nugtalarniyasaymiz A va B nugtalarorgali
0 tkazilgant o O ghdzig izlanayotgant o 0 gh&ig b o 0 I(2A-d |
rasm).

128.Quyidagit o 0 chiaiglarniyasang

DE+Y 9. X Y 4. g X
2" 6 5 4 3

N %
bt
E
.
wl<
s

o | %
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Il. Berilgan nugtalarning 5+%’ 4 t o 0 gdhizigga
a
tegishliligini tekshirish

129. Quyidagi nugqtalarning 212/ 4 t o 0 gaobizigga

tegishliligini tekshiring 1) (4; 0) 2) (8; 2); 3) (5; 3) va 4) (6; 1).

. Ax+By +C Gt o 0 gcldizigni §+lb/ 42 koorinish
a
keltirish

130. 3x- 4y 2 €t 0 6 ghozigni §+%’ 4 koérinish
a
keltiring.

Yechilishi.Quyidagialmashtirishlarnbajaramiz

3X- 4y =2 ﬁ-ﬂzl; X Y

-2 2 -2/3 1/2

131.Quyidagit o écghiiqlairnif+%/ 4k 0 6 r i kelirimgh g a
a

1) x+y -3 6, 2) 2x+3y 4 € 3) 2x+3y -6 € 4)
3x- 4y A2 &£

|v.§+lb’:1toé@mziqrii Ax+By +C Bko6r i ni sh
a

keltirish

132. 2+%’ At o 6 gchizighi Ax+By +C @ ko6 r i ni s hg
keltiring.

Yechilishi. Aytilgan k o 0 r i Reltissh Igealgan tenglamani
butunk 0 6 r i heitisshdgrdborat §+l5’ 4, Bx+4y =2C
S5x+4y -20 £
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133. Quyidagit o 6 gh&ziglarni Ax+By +C Gk o 6r i ni s
keltiring:
D2+Y g, X Y 4. 3
2 5 3 4

=+

N || X
Wl kRl<

V.y=kx #t o 6 ghizigni §+lb’ 4k 061 i kltissh g a
a

134.y=2x 510 6 gcbiziqhi§+%/ 4koor ikelred g a
a

Yechilishi.AlImashtirishniquyidagichaajarishmumkirt

2X-y =5, 2y =} x Yo
5 5 5 -5
2

135.Quyidagit o é(g*niiqlairni§+%/ Ak o0 r i keltirimdh g a
a
1)y=x 4, 2)y=4x -2; 3)y= X 3

V. §+lb’ 4t 0 6 ghizigni y=kx ®k 0 6 r i heltigsh g a
a

136.§+A2’ 4t o 6ahigigniy=kx +tk o 6 r i keliredh g a

Yechilishi. Masalaniechish uchun §+l2/ 4 tenglamaniy ga
nisbatan yechamiz 2x+3y =6; y= 2X B; demak
y: _gx 2
3 :
137.Quyidagitod g ohiziglarniy=kx #tk o 6 r i keliirinch g a

DX Y g X Y =3 Yo
2 5 "4 2 2 3
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VII. T o 6 gliizigning §+lb’ 4k 06T i n tesgldasiy i
a

uning koordinata o 6 q | aajratghrakesmalarib o 0 y tuash a
138.T 0 6 ghiziqiOx 0 6 g3ga Oyo 6 qSdga teng kesma
ajratadi But o 0 chigigningtenglamasintuzing
Yechilishi.Masalashartidaa = 3va b =5 berilgan(2.16)formula
boo ﬁg-le%__:h 4 gaegabo lamiz

139. Agar t o0 0 ghiziq koordinatao 6 g | a)rA(-20) va
B(0;3); 2) A(3;0) va B(0;-4) nugtalardakesib o 6t s@a6gor i
chizigningo 60 q | &eschadadp io 0 y tenglanesintuzing.

VIII. Z+%’ At o 0 ghizigningbut o O ghiziq koordinata
a

0 0 q | kilani kesishgan nuqtalari orasidagi kesmasining
uzunligini hisoblash

140. g 1_y2 4 t o 6 ghizigning koordinata uchlari bilan

kesishish nugtalari orasida joylashgan kesmasining uzunligini
hisoblang

Yechilishi.Masalashartidana=9 vab= 42 ekanligima 6 |, u m
demak t o 6 ghizig koordinata uchlarini A(9;0) va B(0;- 12)
nuqtalard&kesibo 0 t. Buchugtalarorasidagimasofanil.1l)formula
b o 6 ytoparhiza

AB=,/(9 -0f (@ 12f 1t
141. Quyidagi t o 6 ghiziglarning koordinata uchlari bilan

kesishish nuqtalari orasida joylashgan kesmalariningo 6 zunl i g
hisoblang
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IX. 5+%’ 4 t o 0 ghizigning Oxo &gqg o g O busclmagini
a

hisoblash

142. 2- %’ 4 t o 6 ghizigring Ox o 6 kjlan hosil gilgan
burchaginihisoblang

YechilishiBerilgantenglamaniy = kx +tk o 6 r i keltirantizg a
X Yy 1 1
—- = A x 2y 4=2y Xx =4 — x=2: k =
4 2 Y Y Y 2 2 Y

tga :%; a =26 34",

143. Quyidagit o 6 ghiziglarning Ox o O lgjlan tashqil etgan
burchagni hisoblang

nDX+Y g0 X Y g
5 2 8

X
2

9-A . T o 6 g dhiziglar dastasining tenglamasi Berilgan
nugtadan berilgan yo malishda o 6 t u v hdigchizigning
tenglamasi

T o 0 ghiziglar dastasiningtenglamasiquyidagik o 6 r i ni st
ega

Y- Ya KX %), (2.17)

bu yerda k 8 burchak koeffitsient (Ya; X)) t o 6 ghéziglar
0 0t a dnugtpgdastaningmarkaz), X va y 0 oo6zgar uv

koordinatalarAgar k tayin songiymatgaegab o 6, U h®ldaberilgan
nugtadan berilgan y o 6 n a | o & th wl \# cohoi g ahizigning
tenglamasinhosil gilamiz.
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|.Berilgan nugtadano 0 t utv & dghiziglar

dastasiningtenglamasinituzish

144. A(3;- 1) nuqtaorgalio 6 t utva dchiziglar dastasining
tenglamasintuzing

Yechilishi. (2.17) tenglamaga A(3;-1)  nugtaning
koordinatalarini g o 0,yiilabayotgan tenglamani hosil qgilamiz
y+1 K(x 3)yoki y- kx 8k ¥ 0,

145. A(-4; 2) nugtadano 6 t utv @ d ghiziglar dastasining
tenglamasintuzing

Il. T o 6 gobiziglar dastasining tenglamasib o 0 y istmh a
dastaningmarkazini topish

146. Dasta tenglamasiberilgan y-3 (X 2). But 06 goOr |
chiziglardastasinig markazinitoping

Yechilishi.Dastatenglamasidanx, = 2; Ya=3,demakt 0 6 g 6 r i
chiziglar A(- 2;3) nuqgtadaro tadi.

147. Ushbu tenglamalar bilan berilgan t o 6 gcbiziglar
dastasiningnarkazinitoping

1) y+4 *(x B; 2) y=k(x -2).

lIl. T o 6 gchizighing tenglamasini u o tddigan nugtaning
berilgan koordinatalari b o 60y iva tb@a t o ¢ gchizigning
burchak koeffitsientib o 6 y iuzish a

148. A(5;- 1) nugtadano 6 t uwa burchakkoeffitsienti 4 ga
tengb o 0 It g & ahidigningtenglamasintuzing

YechilishiMasalashartidequyidagilarberilgan x, =5; y, = 4
; k=3 Bu giymatlarni (2.17) tenglamagaq o 0 wdpdmiz
y+1 3(Xx 5)yoki 3x- y 16 E.

149. (-1, 41) nugtadano 6 t uwa burchakkoeffitsienti 1 ga
tengb o ¢ It g & ghiaigningtenglamasintuzing
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150. (2;0) nuqgtadamo 6 t uva&H 2gaegab o 6 It gadng 6 r
chizigningtenglamasintuzing

IV. T o 6 gchizighing tenglamasiniu o 6 t a dnuggaainy
koordinatalari va bu t o 0 gcléizigning Ox o O bilan hosil
giladigan burchagib o 60 y fuash a

151.(- 3; 2) nugtadaro ¢ thiva Ox o 6bijan arctg2 burchak
tashqiletuvchit o 0 chigigningtenglamasintuzing

Yechilishi. Masala shartida quyidagilar berilgan x, = 3;
y,= 2. kni topamiz k=tg(arctg2) =2. Bu giymatlarni (2.17)
tenglamaga o 0:y i b

y+2 2(x 3)yoki2x-y #4 6
tenglamalami hosil gilamiz.

152. (4;-5) nugtadano 6 t uwvacOk b O lgjlan arctg(- 3)
burchaktastkil etuvchit o 6 chigigningtenglamasintuzing

153.1) (2;3) nugtadano 6 t uwa Oxhoi dkdlan 45'li burchak
tashqgiletuvchit oddrghizigningtenglamasintuzing

2) (0;5) nugtadarm 6 t uva@xb Bbdan135li burchakashqil
etuvchit o 0 @hiaigningtenglamasintuzing

10-A . Berilgan ikkita nugtadan o 6 tchi @ o 6 gchiziq
tenglamasi

Berilgan A(x,;y.) Vva B(Xs;Ys) nhuqgtalardaro 6 t utvacdg o r
chizigningtenglamasqguyidagik o 6 r i ega s h g a

Ys~ Ya

Xg = Xa

buyerdaXvay d o0 60 z g a koordir@atalar A va B nuqgtalardan
0 0 t utvocohdhigigningburchakkoeffitsienti

Y- Ya (X XA)’ (2-18)
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_yB_yA
k,,=22—-24 2.19
E— (2.19)

munosabatdatopiladi.

l. Ikkita nugtadan o 6 t u tv ¢ & ghizigning tenglamasini
tuzish

154. A(2;- 3) va B(- 1,4) nugtalardaro 6 t utvocdhiaigning
tenglamasintuzing

Yechilishi.Masalashartidaquyidagilarberilganx, =2; x, = 4;
y,= 3 va y,=4. Bu giymatlarni (2.18) tenglamagaq o 0,y i b
quyidaginitopamiz
_4+3
-1 -2

155. 1) A(-1 1) va B(-2; 2); 2) AB0) va B(0;4)
nugtalardaro 6 t utvocdghigigningtenglamasintuzing

156. Uchlari: 1) A(- 3; 2), B(1;5)vaC(8;-4).2) (-1, 3),(3;5)
va (4;0) nuqgtalardaniborat b o 6 | uphkburchakningtomonlari
tenglamalarintuzing

157. 1) Uchburchako zining A(- 3;4), B(-4; 3) va C(8;1)
uchlaribilan berilgan ADmediananindenglamasintuzing

2) Uchburchako zining A(2;5), B(-6; 4) va C(6;- 3) uchlari
bilan berilgan BD mediananindenglamasintuzing

y+3 (x 2) yoki 7x+3y -5 €.

Il. Berilgan ikkita nuqtadan o 60 t utv @ & ghizigning Ox
0 @ga o g O huschagini topish

158. A(2;3) va B(- 3;1) nuqgtalardaro 6 t utvaocdhehi@igning
Ox0 0 goggao burchaginitoping

YechilishiMasalashartidequyidagilarberilgan x, =2 ;x, = 3

, Ya=3va y, =1; (2.19)formulab o 0 y k rz thpamiz
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k:yB_yA _1 -3 _g

04.
Xg- X, 3 2

ol

bu yerdana =arctg0,4 =21 4¢ ekanligi kelib chigadi

159.1) A(-3; 3) va B(2;1); 2) A(3;1) va B(4;- 2) nugtalardan
0 0 t utvocohmhigigningOx o Gy@o g 6 buchaginitoping

Ill . Berilgan ikkita nugtadan o 6 t u ¥ o b ickzigming
koordinata o 6 g | aajratghrakesmalarini hisoblash

160. A(6;2) va B(- 3;8) nugtalardaro 6 t utvachahigigning
koordinatao 6 q | aapratganeesmalarintoping

Yechilishi.(2.18) tenglamagaA(6;2) va B(- 3;8) nucgalarning
koordinatalarini g o 6,y ©xo va Oy o0 6 q | airlahayotgan
kesmalarngjratuvchit o 6 chizigningtenglamasinhosil gilamiz

8- 2
-2 = X 6).
y 36( )

Bu tenglamano 0 q | akesdhaagpio 6 y tenglanaa(2.16)ga
keltiramiz

2 2
-2 = —=(X 6), -2 ==X 4,
y (X 6y 3
2
2 2% y X
—X+Yy =6; 3 47 4, 2¢Y 4
3 6 6 9 6

O 0 g | gratigankesmalara=9 vab=6.

161.T o 6 ghizig A(-1, 6) va B(7;2) nuqgtalardaro 6 t. Bud i
t o O chigigningOxvaOyo 6 q | ajratdamkesmalarintoping

162.Nuqgtat o 6 apiviqli harakagilaborib, A(12;- 1)va B(3;2)
vaziyatlardaro 6 tUdQy o 6 cgaysinugtadakesibo 6 t?a d |
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V. Berilgan nugtadano 6 t uwa®©hx(Oy) o 6 g derilgan
kesmaajratuvchi t o 6 gh&igning tenglamasinituzish

163. (- 5;1) nugtadaro 6 t utvocdhhiaiq Oy o 6 gbdyateng
kesmaajratadi But o 0 chigigningtenglamasintuzing

Yechilishi.lzlanayotgant o 6 ghizig Oy o 6 q(@;6) nugtada
kesadi lkkita nugtagaega b o 61 & 31) va B(0;6). Bu
nugtalarningkoordinatalarin{2.18)tenglamaga o 0, wzlanayotgan
t o 6 chiaigningtenglamasinhosil gilamiz

6-1 :
-1 = 3 yoki x-y 6 6.
y O+5(>< )Y y
164. (-4; ) nugtadano 6 t utva dghizig Oyo 6 g (0;3)
nugtadakesibo 6 t. Bud io 0 chigigningtenglamasintuzing

165. (- 2;4) nugtadaro 6 t utvocohminiqOxo 6 q dgateng
kesmaajratadi But o 0 chigigningtenglamasintuzing

11-A Ikkita t o 6 ghizigning kesishishi

Agar kesishuvchi Ax+By +G @ va Ax+By +C &
t o 6 cldiziglar berilgan b o 6, | us laolda ularning kesishish
nugtasining koordinatalari berilgan tenglamalarning har birini
ganoatlantirishi y a outar bu tenglamalarningumumiy ildizlari
b ool kemkh Berilgan t o 0 glaziglar kesishgan nugtaning
koordinatalarinhisoblashuchunbut o ¢ chiaiglartenglamalaridan
tuzilgansistemanyechishkerak

|.Berilgan ikkita t o 0 ghazigmning kesishish nuqgtasining
koordinatalarini hisoblash

166. 3x- 4y A1 €va 4x-y -7/ 6 t o O gchiziglarning
kesishismugqtasinitoping

Yechilishi.Ushbu
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e3x- 4y 41 €
:'4x- y -7 6

tenglamalasistemasinyechily x =3 va y =5 ni topamiz Demak bu
t o 0 chiaiglarningkesishismugtasi (3;5) ekan

167.Quyidagit o 0 adhiaiglarningkesishismugtasinitoping 1)
y=3xvax+y 4 0, 2)x-2y 8 8va x+y -2 6.

ll. Uchburchak tomonlarining tenglamalariga ko @ uning
uchlari koordinatalarini hisoblash

168. Uchburchak tomonlarining tenglamalari berilgan
x+3y -3 6, 3x-11ly -29 £ wva 3x-y 41 € Bu

uchburchakningichlarinitoping

Yechilishi. Uchburchakuchlarining koordinatalarini hisoblash
uchunquyidagiuchtatenglamalasistemalarinechishkerak
e83x-1ly -29 £ 2§x+3y 3 6
13x-y 41 8 °  “I3x-1ly -29 €

3§3x- y 41 €
tx+3y -3 6.

Birinchi sistemaningldizlari x=6, y= 4, ikkinchiniki X= 5,
y= 4 va uchinchiniki x= 3, y=2. Demak uchburchakning
uchlariquyidaginugtalardanborat (6;- 1), (-5; 4)va (- 3;2).

169. Agar uchburchakningomonlariushbul) 4x+3y +20 £,
ox- 7y -16 € wva x-5y H 6 2) 7x+3y -25 £
2x- 7y -15 €va9x- 4y 45 £tenglamalabilanberilganbo 183
uninguchlarinitoping
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12-A Ikkita t o 6 ghizig érasidagiburchak

Biror M nuqtadakesishuvchiy=kx fQvay=k,x gt o0 6 g o r |
chiziglar orasidagi ; burchak quyidagi formula booyi c ha
hisoblanadi

k- k
tg/ ok (2.20)

bu yerda k, va k, 8 Dberilgant o 0 ghiziglarning burchak
koeffitsientlari

l.Ikkita t o 6 gcbizig orasidagi burchakni bu t o6 gor i
chiziglarning burchak koeffitsientlari b o ¢ y fomish a

170.y=2xva y=5xt o 6 ahigiglarorasidagi t&ir burchakni
toping

Yechilishi. Berilgan t o 0 gcldizigiarning
burchak koeffitsientlari 2 va 5 ga teng Ikkita
~_t o 6ahivigorasidagp tkir burchaknihisoblash
4 ™™ ‘uchunk, va k,_larni tg/ >0 bo ladigan gjlib
(chunki o tkir burchakningtangensid musbat
TR son tanlastkerak Buninguchunk, =5 vak =2

? debolamiz (2.20)formulab o 6 y:i ¢ h a

tg/ = > 2 23 G727
: 1+5 © 11

1 2 3

y = 5%

/ burchakni  jadvaldan topamiz

/ :arctgli1 4515 (22-rasn).

22-rasm

171.Quyidagit o 6 chiaiglarorasidago tiir burchaknitoping

1) y= xva y=3X; 2) 2x- 3y 46 €va 3x- y -3 €; 3)
X+Y gvaX+Y 4
5 2 3 4

172.Uchburchakomonlariningtenglamalarberilgan
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1) 3x- 2y -1 €; 2)5x+4y -31 €fva3)x-8y -15 €.
Bu uchburchakningchki burchaklarinitoping

Yechilishi.1)3x- 2y -1 € va 2) 5x+4y -31 £tomonlar A
burchaknj 2) 5x+4y -31 € va 3) x-8y -15 € tomonlar B
burchaknj 3) x-8y -15 € va 1) 3x- 2y -1 € tomonlar C

burchaknitaskkil etsin Uchburchakniyasashuchun A, B va C

uchlarnitopamiz buninguchunesaushbutenglamalasistemalarini
yechamiz

1m0 & =290 of Am 4
i5n+ k4 &
x=3,y &4, A3;4); 2

gn+ k24 F 3

s s s 0w o/ T\
X:7| y - :I:! B(71_ 1)1 4
C=(-1-2)
&x- 8y 15 € |
\I . 23rasm
[3x-2y -1 €

x=4y =2-C(-1 2) (23rasm).

Tomonlarning tenglamalaridan burchak koeffitsientlarini
topamiz

AC tomon 3x- 2y -1 € k,.=

N W

AB tomon 5x+4y -31 £ k,, =

NS

1
5
(2.20)formulab o 6 y A,BhvaC burchaklarntopamiz

BC tomon x- 8y -15 €, k. =
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5 3
tgA= K= Kpe - 4 z 2 3 3143 A=arctg3,143 =72 21
1+ KagKac 1+( =) “O
4" 4
1 )

) -~ (=) .
igp=rec K _8 " 4 163 B=arctgl 63 =58 2%
1+ kBCkAB 1 x3

tgc=Xac Ko 2 8 19579 C=arctgl 1579 =491
1+ KacKsc 1+§ &)
2 8

Tekshirish C=7221 +5828 #4911 8.

173. Agar uchlurchakningtomonlariushbul) 7x+4y 49 €,
X-8y £/ €va2x-y 6 6 2)6x-y 43 € 3x+/7y -1 €
va 3x- 8y -31 € tenglamalarbilan berilganb o 6, lursing ichki
burchaklarinitoping

Il . Har biri ikkita nuqta yordamida berilgan ikki t 0 6 g 0 r |
chiziq orasidagi burchakni hisoblash

174. Agar t o 0 ghiziglarning biri ¢,(4;2) va 1,(;-7)
nugtalardanikkinchisi esa ¢, (- 1;3) va 1 ,(8;6) nuqtalardaro 0 t s a
but o 0 dhiaiglarorasidagio 0 tbkrchaknitoping

Yechilishi. T o 0 gahiziglarning tenglamalarini tuzmasdan
(2.19) formula yordamida ularning burchak koeffitsientlarini
topamiz

_7 -2 6-3 1
Ky, =— 3, k,. = =,
- 4 8- (1) 3
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deylik. (2.20)formulab o 6 y toparhia

1
3- =
3 4337 j =arctgl,333 =53 0.

tg/ =
143 b

175. Agar t o 0 gloziglarning biri ¢,(-6;7) va 1,(2;-5)
nuqtalardanikkinchisi esa ¢,(- 5;2) va 1,(1;1) nuqtalardaro 6 f s a
but o ¢ chiaiglarorasidagio 0 tbkrchaknitoping

176. Biri  ¢(3;3)nugtadan ikkinchisi esa B(3;- 2) nugtadan
0 6 t a daiurgumiy M (- 2; )nugtagaegab o 6 It g & ahiaiqlar
orasidagio 6 tbkrchaknitoping

177.Uchlari ¢(-6; 1), B(4;6) va C(2;1) bo Igan uchburchak
berilgan Bu uchburchakningchki burchaklarinitoping

Yechilishi.(2.19)formulab o ¢ y buuachbarchakomonlarining
burchakkoeffitsientlarinitopamiz

k _Ys~ Ya 6-(yH 7. _Ye- ¥ 1- 6
AB = Rgc
X- % 4-(6) 10 X.- X, 2 -4

_YA' yc _'1 -1 l—
kCA_ e
X~ % © 2 4

(2.20)formulab o ¢ y uclibtaréhaknindpurchaklarinitopamiz

7 1

tga=Kee = Kea 10 4 383 A 205"
1+ Kagkea ]_+7 &)
A

S5 7

tgp=rec K = 2 10 _g545.5 83 I

1+kBCkAB 1+= é
2 10
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tgc=See Kon = 24 43846y =541

24-rasm

Tekshirish  2057' +33 12" 54 10" 1081 Agar
uchburchakning burchaklaridan biri otnas b o 61 s
uchburchakning burchaklariy i g 6 | 18@danskichik b o 61 i s hi
mumkin Uchburchakni yasash bilan C burchakning o tthas
ekanligigaishonchhosil gilamiz (24-rasm).

Hisoblashda uchburchakning ichki burchagi emas baki
izlanayotgarburchakbilan g o 6 floniltaghaiburchaktopilgan
edi; izlanayotganburchak & =180~ 4 10" 1255( b o 0l Bud i
holda uchburchakningourchaklariy i g 6 i180datsngb o 61 a d i
20 57' 83 12' 125 50" 17%E (1 xatolikka hisoblashlarday o 6 |
g o 0 y ). | Urldbarchakni yasamasdan turib ham berilgan
uchburchakningburchaklaridanbiri 0o 6 t nekasligini osongina
k 0 6 r snantkin §Jdhburchakningomonlarinihisoblaymiz

AB=\( 6 4Y (# of - 14

BC=\(4 -2f (6 1} 2¢
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AC=\(6 2¢ (4 1f -J6t

Ma 6 | uoé& i rbarchakli uchburchakdakatta tomonning
kvadratiqolganikkita tomonkvadratlariningy i g 0 i nkdtia 8u d a n
yerdal49 > 29 + 6. ABtomono 0 tsbuachakgarshisidayotadi

178. Agar uchburchakninguchlari 1) ¢(-6; 3), B(6;7) va
C(2-1); 2) ¢(0;4), B(4:-2) y
va C(-4; 2)nugtalardab 0s, | ; A=)

uning ichki  burchaklarini
C'= (-6, 4) )

179. Uchlari  ¢(6;8),
B(2;-4) va C(-6;4) bo 6 |
uchburchak berilgan AB —
tomon bilan A uchdan
0 tkazilgan mediana orasidagi
burchaknitoping

4 B=(2 -4)

Yechilishi. Mediananing 25-rasm
burchak koeffitsientini topish
uchun BC tomonni teng ikkiga bolavchi D nugtaning
koordinatalarin(1.4)formulab o ¢ y toparhiAZ25-rasnj:

_XB+XC _2'6 —_- -
— =2: =
Xp 2 2 Yo

Ye t ¥ _'4 +

(2.19) formula b 0 6 y medfarsaningburchak koeffitsientini
topamiz

k :yD_yA _O -8
AD
Xo- X, 2 6

AB tomonningburchakkoeffitsientinihisoblaymiz

k :yB_yA _4 3
AB
Xg- X, 2 -6
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(2.20)formulab o 6 y | BAD&a/ nitopamiz

tg/ = kAB' kAD _31

= .85 / =arctg0,5 =26 34.
1+Kkek,y, 1 810

180. Uchburchakninguchlari ¢(-2;2), B(6;4) va C(2;- 6)
nugtalardanborat ACtomonbilan A uchdano tazilganmediana
orasidagburchaknitoping

lll . Berilgan ikkita nuqgtadan oduvchi to@ai chiziq bilan
berilgan tod@di chiziq orasidagi burchakni hisoblash

181 A(4;- 3) va B(2;- 2) nugtalardano 6 t utv @ & ghizig i
bilan 3x+2y #4 € o 6 dhiaigorasidagburchaknitoping

Yechilishi. T o 6 g dhiziglarning burchak koeffitsientlarini
topamiz

1)3x+2y # € y= -gx 2, k= —2;

2) kAB:yB'yA _'2 ('3)' _17
Xg = X, 2 -4 2

k, = —; k= —2 deymiz (2.20)formulab o ¢ y toparhiza

w22 4
1+( 3y (& 7
2 2

J :arctgg =29 45

182. A(1;5) va B(4;- 3) nugtalardaro 6 t utvocéhohiaig bilan
X+2y -4 6t o O chigigorasidago 0 tbkrchaknitoping
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183. A(-1, 3) va B(5;1) nugtalardano 6 t utv @ & ghizig |
bilan2x+y 8 €t o 6 dhiaigorasidagburchaknitoping

V. Berilgan nugtadan va berilgan t o 6 gchizigning
koordinata o0 0 g | @asida joylashgan kesmasini berilgan
nisbatda b o 6 dhiunuqgtalardan o 6 t u vki hti o 6 clhiziqi
orasidagio 0 t dunchrakni hisoblash

184 .Koordinatalaboshidarva2x+y -12 €t o 6 ahigigning

koordinata o 0 q lomsida joylashgan kesmasini 1:2:3 nisbatda
boodl wmugtaldwdaro 6 t utvag dhahiriglar orasidagiburchakni

toping

Yechilishi Koordinatalatboshidarmo 6 t utvocdhahiaiglarning
burchak koeffitsientlarini hisoblashuchun 2x+y 12 €t 06 g odr
chizigda bu t o 6 ghiziglar o 6 t a dhugtplarni topish kerak
2x+y 12 €t o 6 ghizig iOx 0 6 gA muqtada Oy o 6 B i
nuqtadekesibo 6 t. Buinugtalarnitopamiz

1)  y=0, x=6; A(6;0): 2) x=0, y=12: B(0:12).

Endit o 0 ghizigning A va B nuqgtalarorasidagikesmasini
1:2:3kabinisbatdéb o 6 | « waDhnugtalarnitopamiz(nugtalarni
A, C, D, B ketmaketlikdaolamiz). Masalashartidat o ¢ chiziq i
kesmasgandayy o 0 n a (A danBdgaqgarabmiyoki Bdan Aga
garabmjb o 6 | ayilmagdmshusababli
har ikkala y o 6 n &@dm ngdala shartini
ganoatlantiradi y a 6 nmasala ikkita
yechimgaega

1-xil Yechilishi B o 6 | A darhB ga
garah y a 6 mPAC: CD: DB=1:2:2kabi
nisbatdabajariimoqd&a26 -rasn).

(1.3) formulalar b o ¢ y ICcnhggani
topamiz

_AC 1
CB 2+3

1.
5 7
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:XA+/XB _6+5 (D 5
1+/ 141
5
1 .
0+= 12
yo=2atlYe o 5 2 c52)

(1.4) formulalar b 0 6 y iAB tkemmaningo 6 r ba®i @ an
nuqgtaningkoordinatalarinhisoblaymiz

_XatX 60 o _y,ty, 042

= 6, D(3:6).
X5 > > Yo 5 > (3;6)

OC vaOD t o 0 chiiglarningburchakkoeffitsientlarini(2.7)
formulab o ¢ y toparhiza

5. 2

tg/ — I‘(OD- I‘<OC — 5
1+kODkoc ]_+2%)

5

j =arctg0,8889 =41 3¢,

6, 888¢,

2- xil Yechilishi Kesmanib o 6 IBi s h
dan A ga garah y a 6 BD: DC: CA
=1:2:3kabi nisbatdabajarilmokda(27-
rasn). D nugtanitopamiz

_BD _1
DA 2+3

1 .
xtix 25 ®
Xy = E;
= (6, 0) x 1+/ 1+1
B 5

1.
5 1
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1

12+= O
yo=2etl¥s 25 19 DE:10)
5
BA kesmaning 6 r b @ & liCgnhagtanitopamiz
Xz +x, 0 46 _ _Yety, 12 40 _
= 3, = 6, C(3;6).
X == > Ve > > (3;6)

OD va OC t o 6 ghoziglarnnng burchak koeffitsientlarini
topamiz
_Y 10 Yo 6_
kOD == = 1, I(oc: = —=2
1 X 3

OD va OC t o 0 gldizigiar orasidagi o 6 t burchakni
hisoblaymiz

tg/ = Koo~ koe _10-2 g ag .
1+kkoe 1402 ’

j =arctg0,381 =26 5.

185. Koordinatalarboshidarva x+3y -9 €t o 6 chizigning

koordinatauchlariorasidgoylashgarkesmasin{uning Ox o 6bgan
kesishish nuqtasidan Oy o 6 dilan kesishish nugtasi tomon

yunalishda 1:3:2 kabi nisbatdab o 6 | wmuqgtalérdaro évichiikki
t o O chiaigorasidago O tblrchaknitoping

186. A(4;3)nugtadan va x+2y -6 6 t o O gclbizighing
koordinatauchlari orasidajoylashgankesmasiniuning Oxo O lilan
kesishish nugtagdan Oy o 6 dilan kesishish nuqgtasi tomon
y 0 0 n a B:1:Zkébdnesbatdab o 6 | wnuqgtaléwrdaro 6 t uikkic
t o O chigigorasidago O tblrchaknitoping

Yechilishi x+2y -6 6t o 6 ¢ghizig ©x 0 6 gAnugtada Oy
0 0 esaB nugtadakesibo 0 t. Buinugtalarnitopamiz
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1) y=0,x=6, A6;0); 2)x=0,y=3, B(0;3).

T o 60 ghizigning AB kesmasini3:1:2 kabi nisbatdabo lavchi
C va D nuqtalarnitopamiz C nuqgtauchun

_AC _ 3
CB 1+2

(1.4)formulalarniq dlanib, topamiz

_XatX 60 . _y.tys 08 3. .a,3

- 31 - '_1C y
e 2 2 Ye 2 2 2 g“’?’z

D nuqgtauchun

,_AD 3+1
DB 2

(1.3)formulalarb o 6 y:1 ¢ h a

XD:XA+/XB 6 2 Ooz,yD:yA+/yB 0 302; D(2:2).
1+/ 1+ 1+/ 1+

MC va MD t o 6 ghiziglarning burchak koeffitsientlarini
(2.19)formulab o 0 y toparhia
3.3
k = Ye- Y 2 g : Kk = 2
MC ! DM
Xe- X%, 3 -4 2

w

IAN
ﬁl
NI

MC va MD t o 0 ghiziglar orasidagi o 0 t kurchakni
hisoblaymiz

N W

NG_\I\)\H

tgj = kMC - kMD — 3
1+ kMCkMD 1+ =
2

j =arctg0,5714 =29 4t,

68.571¢
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187. C(8;7) nugtadanva 3x+2y -12 €t o 6 ghizigring
koordinatao 6 ¢ brasidgoylashgarkesmasinuchtatengbh o 6 | a k k
boodl wmwtalardano 6 t uikkc thao 6 ghtzig orasidagio 6t ki r
burchaknitoping

188. M (- 6; 8)nugtadanva 2x+y 40 €t o 6 ghéigning
koordinatauchlari orasidajoylashgankesmasin{uning Oxo 6hijan
kesishish nuqtasidan Oy o 6 dilan kesishish nugtasi tomon
yunalishda 1:2:2 kabi nisbatdab o 6 | wnuqgtaléwrdaro 6 t uikkic h i
t o 6 chiaigorasidagio 6 tbkrchaknitoping

V. Berilgan nugtadano 6 t uwalbehlgant o 0 chizig hilan
oldindan berilgan burchak hosil giluvchi t o ¢ gcldizigning
tenglamasinituzish

189. A(2;3) nugtadano 6 t uwa@k-iy -1 6t o 6 ghixig i
bilan arctgg burchak tashkil giluvchi t o ¢ gcbhizigning
tenglamasintuzing

Yechilishi Berilgan t o 0 ghozigning burchak koeffitsienti
(2.20) formuladak, gaham k, gahamtengb o ¢ |murskimishu

sabablikkita echimgaegamiz 1) k, = 2; 2) k, = 2.
k,- 2

- 3 0 :
1) k = 2. (2.20)formulab 0 6 vy: itghdrag> $ , YOKI
) k =2.(2.20) yg:?‘rg491+2k1y
3_k,-2 : : : G
—= tenglamani yechih k,= 2 ni hosil qgilamiz.
4 1+ XK

|zlanayotgartenglamaushbuk o 6 r i egays ly,g=k(x x).

Bunga A nugtaning koordinatalarini va k,ning giymatini
go o6y:aymd z2Xx 2)yoki2x+y -7 6.
_2 .

4,  2-k
2)k, =2 tg(arctg—) =— :
)k, =2 tg( 93) K T

1+ 2,
2 :
y-3 =1—1(x 2) yoki 2x-1ly +29 £
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190. (-2,5) nugtadano 6 t uwatriy ¥4 6t o 6 ghiziq i
bilan arctg% burchaktashgiletuvchit o 6 ahiaigningtenglamasini
tuzing

191. Koordinatalarboshidano 6 t uvacxay + 8 to 0 gor |
chizig bilan 45 li burchak tashqil etuvchi t o 6 ghozigning
tenglamasinituzing Bu t o 0 gh&zigning berilgant o 6 ghdig |
bilan kesishismugtasinitoping

VI. Koordinatalar boshidano 6 t uikkitaht io 0 ghizigning

tenglamalarini ularning burchak koeffitsientlarini nisbati va bu
t o O ghiziglar orasidagiburchak b o 6 y fuzish a

192.Koordinatalaboshidamo 6 t uikkiah 0 60 chizigoio z ar o
arctg% burchak tashqil etadi Bu t o ¢ ghiziglarnirg burchak

koeffitsientlarini nisbati % ga teng Bu t o 6 ghiziglarning
tenglamalarintuzing

Yechilishi Koordinatalatboshidaro 6 t utvaocohghigiglarning
tenglamalari y=kx ko 6 r i n egsg h glaning burchak
koeffitsientlarini topamiz Bu t o 0 gchiziglarning burchak
koeffitsientlarini k, va k, bilan belgilaymiz Masalashartidan

k, _2

k, 7

T 0 0 gchiziglar orasidagiburchak / :arctg% , bu yerda

K, k . .
ty == blroq tg/ = kE 1+kk1k1_§ Endi k,va k, ni

hlsoblasmchunquyldag|S|stemanyecham|z
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6k, _
1 K,
K, -

.F \lll\)

— =) == (D:

[N
+
oo_l SR

KK

Birinchi tenglamadank, = % k. ni topamiz

k, ning giymatiniikkinchi tenglamagaodyib, 7k* - 15k, +2 €
kvadrattenglamanhosil gilamiz, uningildizlari:

(=2 va (k) ==

k, ning bu qiymatlarigak2 ning ikkita giymati moskeladt
(K,), = p) 7 va (k),= %%} ;

Ikkita yechimgaegamiz

1) k =2vak,=7va2)k =1/7 va k,=1/2,

|zlanayotgant o O chiziglar mosravishdaquyidagilarb o 61 a d i
1) y=2x va y=7x: 2) y:%x va y:%x, y a dmasalaikkita
yechimgaega

193. Koordinatalarboshidano 6 t uikkicthoi 6 chiziq a Zapo
arctgg burchaktaskkil etadi But o 6 gh&iglarning burchak

koeffitsientlarinng nisbati g ga teng Bu t o 0 ghiziglarning
tenglamalarintuzing

VII. Uchburchak burchagining bissektrisasitenglamasinibu
uchburchakning berilgan uchlari b o0 6 y tuash a

194. Uchburchakninguchlari berilgan A(2;- 1), B(7;- 3) va

C(-1 b). C burchakbissektrisasiningenglamasintuzing
72



Yechilishi C burchak bissektrisasining AB tomon bilan
kesishishnugtasi M ni topamiz Geometriyakursidanma 6 | u mk i
uchburchakburchaginingoissektrisasburchakgarshisidagtomonni
burchakkayopishgantomonlargaproporsionalbo léklargab o 6 | a d i
Demak

,_BM CB

—_— . ————

MA CA
(1.1)formulab o 6 y toparhia

CB=4(1 # (% 3F- 10

CA=\(1 2¢ (4 4 +5
u holda
;=39 o
5

(1.3) formulalar b o 0 y i M mugtaning koordinatalarini
hisoblaymiz
_-7 +22("):1_ _3+201H 1 Mé 1

1_;_
1+2 W= T3 e

C va M nuqtalarningabssissalarieng demak C burchakning
bissektrisasDy o &agparallel x= 4 yoki x+1 =0.

195. Uchburchakninguchlari berilgan A(- 6; 2), B(4;8) va
C(2;- 10). A burchakbissektrisasiing tenglamasintuzing

13-A Ikkita t o 6 ghizigning parallellik sharti

Agar y=kx H§ va y=k,x #5 t o 0 ghiziglarning burchak
koeffitsientlaritengy a 6 n |

k =k, (2.21)

73



b o 6 bus @ 6 chigiglarparallelo o 61 ad i

. Berilgan nuqgtadan berilgan t o 6 ghizigga parallel
b o o6d ¢ tbutva dghzigning tenglamasinituzish

196. M (- 2;4) nugtadan2x- 3y 46 €t o 6 chiaigoa parallel
b o 6d & tbutvocdghigigningtenglamasintuzing

Yechilishi 2x- 3y 46 €t o 6 glhizigni uning koordinata
uchlaribilankesishismugqtalarib o 6 yyasaymiz1l) y =0, x= 3;
A(-3;0); 2) x=0, y=2; B(0;2) M(-2;4) nugtaniyasaymiz(28-
rasn)j.

AB t o0 0 g dhizigning burchak
koeffitsientini  topish  uchun uning
tenglamasini y ga nisbatan yechamiz

104

y= % X 2, bu yerdin burchakkoeffitsient

6_/:%y+2x+16=0

Izlanayotgart o O achigigningburchak
koeffitsienti berilgan t o 6 gclizigning
burchakkoeffitsientigatengb o 6 |cludki =22 —
t o 6 g ochiziglar parallel yao.

Kyc = Kag -—-g . Izlanayotgart o 0 chiziq i

M(-2;4) nuqtadaro 0 t ve dkj,. :g burchakkoeffitsientgaega

b o 6 1 Budgiymatlarni berilgan nuqtadan berilgan yunalishda
0 0 t u vtcohoi gahizigning tenglamasi (2.17) ga qoo,yi b

y-4 =§(x 2) yoki 2x-3y 46 € tenglamalarnhosilgilamiz.

197. A(-3,2) nugtadandx- 3y #21 €t o O ghizigga parallel
b o 6d & tbutvocdghigigningtenglamasintuzing
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X
198. A(-1; 4) nuqtadanff% 1t o 6 chiziggaparallelb o 61 i b

0 0 t utvocohigigningtenglamasintuzing

Il. Berilgan ikkita nugtadano 0 t utv & dhghizigge parallel
va berilgan nugtadan o 6 t u v o & ghizigning tenglamasini
tuzish

199. A(-2,6) va B(3;-1) nugtalardano 6 t utv @ & ghézigga
parallel hamda M(-3; 1) nugtadano 6 t utv @ & ghizigning
tenglamasintuzing

200. (-3;1) va (3;2) nugtalardano 6 t utv @ & gh&zioga
parallel hamda (1;-4) nuqgtadan o 6 t u ¥ ® b igchizigning
tenglamasintuzing

Ill. Berilgan t o 0 gchiziglarning kesishish nuqgtasidan
berilgan t o 6 gahizigga parallel b o 6 loidht u vt cohdig O r |
chizigning tenglamasinituzish

201.x+y 4 6 va x-y H t o 6 dhidiglarningkesshish
nugtasidan Xx-4y #4 6t o 0 chidiggapaallelb o 6d G tbuv c h i
t o O chigigningtenglamasintuzing

202. X2+Y 2 va 2+Y 4 t o 6 ghiziglaming kesshish
6 3 3 6

nugtasidan Xx- 2y -6 €t o 0 ghizigga parallelb o 6 b 6 bg an
t o O chigigning tenglamasintuzing

14-A kkita t o 6 ghizigning perpendikulyarlik sharti

Agary=kx #§ vay=k,x 3 t o 0 chi@iglarningburchak
koeffitsientlari kattaliklari b o ¢ y iteskarg ishoralari b o 6y i ¢ h a
garamagardi,y a 6 n i

k, = —kll,y a Ok, i= 1 (2.22)
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b o 6 bus @ 0 chigiglarperpendikulyab o 61 a d i

. Berilgan nugtadan berilgan t o 6 g @hizigga
perpendikulyar b 0 6 b © b u ¥ o @ ghizigning tenglamasni
tuzish

203.5x- 4y -20 €t o 6 ¢hiziqga
perpendikulyarb o ¢ IMi(2)3) nuqtadan{afm_23=O

00t uv o 6 ghizigning tenglamasini 4y+5x-20=0
tuzing 4\
M =v(2, 3)

Yechilishi 5x-4y -20 € t o6 *
chizigni uning koordinata o 6 q |bidan
kesishismugtalari 1) =0, x=4; A(4,0)
va 2) x=0, y=5; B(0-5 booy
yasaymizva M (2;3) nugtaniyasaymiz29-
rasm. AB t o O c¢cldizighing burchak

5
koeffitsienti Kae =~ Izlanayotgant o 6 |

4
chizigning burchak koeffitsientini (2.22) 29rasm
formula bodyi c h tpamiz
1 5 5 : : .
Kuc = . 2 Kc = - hivaM nugtaningkoordinatalarin2.18)
AB

tenglamagag o 6,yYr b = Z(X 2) yoki 4x+5y -23 £ ni hosil
gilamiz.

204. M(4-3) nugtadan 5x- 2y 40 € t o 6 gobizigga
perpendikulyab dgant o 6 chigigningtenglamasintuzing

205. M (-4;1) nuqtadang-% 1t o 6 chigigoa perpendikulyar
b o 6d & tbutvocdghigigningtenglamasintuzing

206. Koordinatalar boshidan 2x+3y -12 € t o ¢ ghizigda
perpendikulyarb o 6 loido b u v © 16 icldizigning tenglamasini
tuzing
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Il. Berilgan ikki nuqgqtadan o 0t u vtcohd g chizigga
perpendikulyar b o 6 | va@ benilgan nugtadan o tadigant o 6 g 0 r |
chizigning tenglamasinituzish

207. (-2;6) va (3;- 3) nugtalardano 6 t utv @ & ghizigga
perpendikulyar b 0 6 | gaa (2;4) nugtadan o 6t a dti g@qodr i
chizigningtenglamasintuzing

208. T o 0 ccldziqi(- 4;1) va (2;- 5) nuqgtalardano 6 t. 8u |
t o 6 ghizigning Oy o 6 hilan kesishish nugtasi orgali unga
perpendikulya o 6 lik§irchi birt o 6 ¢ghiziqa 6 t. Bukio 6 gor i
chiziglarningtenglamalarintuzing

209.Koordinatalaboshidaro 6 t uva ©xlo i6 q2)0) nugtada
Oy o 6 q 1f0i-6) nugtada kesib o 6 t u v ahdigchizigga
perpendikulyab o 6 ltogéagebizigningtenglamasintuzing

lll. Berilgan t o 0 gchiziglarning kesishish nuqtasidan
berilgan t o 0 ghizigga perpendikulyar bo 60 b o butwvaoc d g o r i
chizigning tenglamasinituzish

210. x+2y 4 € wva 3x-y -9 6 to 6 g 6hiziglarning
kesishishnugtasidanx+y -7/ © t o 0 gh&igga perpendikulyar
b o 6d & tbutvocdghiaigningtenglamasintuzing

211.T o 6 ghizigiox o 6 q(12j0) nugtada Oy o 6 q(@-i3)
nugtada kesib o 6 t u v o b phizigga perpendikulyarb o 61 i b
X+y 5 6 va x-y 8 6 t o 6 gchizigiarning kesishish
nugtasidamo 0 t. Bud io 6 chigigningtenglamasintuzing

V. Berilgan nuqtalarni tutashtiruvchi kesmaningo 6 r t as i d a
unga perpendikulyar b o 0 | a dbt u vtcahd g chizigning
tenglamasinituzish

212.T o 6 ghizigiA(- 2;1) va B(4;4)nugtalarnitutashtiruvchi
kesmaningo 0 r t &g kesimagsperpendikulyah o 6d 0 tbBuwl i
t o 6 chiaigningtenglamasintuzing

Yechilishi I1zlanayotgant o 6 chigiqoi 6 t a dugtgnéaopamiz

Bu nugta AB kesmaning 6 r t @urs ¢ ldlan belgilaymi2:
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+ -
2 2 ! 2 2 2 '

XC:

Izlanayotgant o 6 ghiaigningburchakkoeffitsientinihisoblash
uchun AB t o 0 chizigningburchakkoeffitsientini (2.19) formula
b o 6 ytoparhia
Y- Yo _ 4-1
Xg = Xa 4 '( 2‘)

bu yerdan izlanayotgant o ¢ ghizigning burchak koeffitsient
k = 2 ekanligikelib chigadi.

1
>

kAB =

3.5
(2.17) teiglamaga k= 2 giymatni va C%L;E nugtaning

koordinatalaring o 6 y i b
)
y-3 =2(x 1) yoki 4x+2y -9 8

tenglamalami hosil gilamiz.

213.T o 6 ghiziqi(- 1;4) va (3;- 2) nugtalarnitutashtiruvchi
kesmaningo 0 r t &g kesmaggperpendikulyab o 6d 6 tbBuwl i
t o O chigigningtenglamasintuzing

214.T o 6 ghizig 8x- 7y 21 €t o O ahigigningkoordinata
0 0 g lomasiga joylashgan kesmasiningo 0 r t alsiikesmag
perpendikulyarb o 6 b 0 b 8d i o 6 ghizigning tenglamasini
tuzing

V. Uchburchak balandliklarining tenglamalarini ular
uchlarining koordinatalari b o ¢ y tuash a

215. Uchlari A(4;2), B(6;-5) va C(-5;4) nuqtalarb o 6 | gar
uchburchakberilgan Uchburchakbalandliklariningtenglamalarini
tuzing

Yechilishi UchburchaknindpalandliklarinimosravishdaAD, BE
va CF bilanbelgilaymiz(30-rasn).
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Uchburchak tomonlari y
burchak koeffitsientlarini |

(2.19) formula b ojicha
hisoblaymiz .((

5 A ~—~—_|
1) |
k :yc'yB _4'('5) _9_
BC . .

X = Xg 5 6 110 & %=

Yo-Va _4-2 _2

K, = =
2)Kac X-X 5 4 9
Ya- Yy -5 -2 _7
3)k,. =28 Ia = !
) Xg- X, 6 -4 2 30-rasm

Uchburchakbalandliklarining burchak koeffitsientlarini (2.22)
formulab o ¢ y hisobhaymiz
1 1
Ko 9°

N 1o
~NiiN

1) kAD = 2) kBE = k—l : 3) kCF =

1
kAB
Uchburchak balandliklarining tenglamalarini uning berilgan

uchlarining koordinatala va tegishli balandliklarning burchak
koeffitsientlarib o ¢ y (R.t7hfamulagako m@ hisoblaymiz

AD:y- Y, (X %),y-2 (x 4)yoki 1Ix- 9y -26 &
BE: V- % =he(X %),y+4 =(x 6)yoki 9x- 2y -64 §
CF:y- % ke(Xx %),y-4 =§(x 5) yoki 2X- [y 138 £
216.Uchlari1) A(-4;2), B(6:5) va C(L-4); 2) (2;- 3), (7;2) va

(-8; 2) nugtalarda b o 6 | guaehburchak balandliklarining
tenglamalarintuzing
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V1. Uchburchakning tomonlari tenglamalarib o 6 y undp a
balandliklari tenglamalarini tuzish

Y

: _ 217. Uchburchaktomonlarining

A=(4,4)

F tenglamalarberilgan

x 3x- 10y 28 8 OSx+4y 26 €
/ ° ' "va 4x-3y -4 6 Uchburchak

balandliklarining tenglamalarini
tuzing

31-rasm Yechilishi  Aytaylik, birinchi

tenglama AB tomonning ikkinchi

tenglama BC tomonning va uchinchi tenglama CA tomonning

tenglamasibo I6in. A, B va C uchlardantegishli tomonlarga

tushirigan balandliklarni AD, BE va CF bilan belgilaylik. Ushbu

tenglamalar sistemasini yechih  uchburchak uchlarining
koordinatalarintopamiz(31-rasm)

e]:a 1 &y _2636 e3x6y£0 %A(%
,5x+4y+26© ’ I4 qy

€bnt+4 Iz26 =0

:'4x6y6ﬁ C( K

Tomonlar tenglamalaridanularning burchak koeffitsientlarini
topamiz
5 4
k = =— = = =_
AB Kec 4 va ke 3
Uchburch& balandliklarining burchak koeffitsientlari (2.22)
formulab o 6 yquydagcheb o 61 a d i

4 1 3 1 10

kBE:'_ - va kCF=_

1
kAD = -k— E’ _Z K 3"
BC kCA AB

(2.17) formula b o 0y i wuchbarchak balandliklarining
tenglamalarint o0 6 zza mi z
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4
AD:y- vy, =k (x %), ¥-4 =§(X 4) yoki 4x- oy @;
BE:y- % =ke(X %),y-1=2(x 6yyoki 3x+dy 44 £,

10
CF:y- ¥ =HKe(X %), y+t4d = E(X 2¥ yoki 10x+3y +32 £,

218. Uchburchak tomonlarining tenglamalari berilgan 1)
11x+2y -21 £ 8x-3y + Bya 3x+5y 21 € 2) 2x-y © 6,

Xty -5 & va X-2y -5 6. Uchburchak balandliklarining
tenglamalarintuzing

VII. Berilgan nugtadan berilgant o 6 gh&iggachab o 61 g a n
masofanihisoblash

219. M(6;8)  nugtadan ;
4x+3y 2 9t o 6 ghiziggacha N\ 777"
b o 6 Imgsmfanhisoblang

Yechiishi. M nugtadan
berilgan t o 0 g @hziggacha
b o 6 | ntasofaM nugtadanshu
t 06 g échidiqga  tushiriigan
perpendikulyar kesmasining 39-rasm
0 0 z u n ltengy (3Zrasm). Bu
perpendikulyarningenglamasinituzamiz va uning berilgant o 6 g 60 r |
chiziq bilankesishismuqgtasinitopamiz Berilgant o 6 chiaigning

4
(but o 6 ghizigni AB deylik) burchak koeffitsienti Kae = 3 9a

teng MN perpendikulyarningburchak koeffitsientini esa (2.22)
1 3

formulab o 6 y toparhia kw = 7 — 7.
AB

Perpendikulyarning tenglamasini (2.17) formula b o i6hy
tuzamiz
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y-8 ZZ(X 6) yoki 3x-4y 44 £

N nugtaningkoordinatalarinihisoblashuchun ushbusistemani

yechamiz
844+ B 6;
P N(-2:2)
3x 0 &+ 14 O

MN masofanil1.1)formulab o ¢ y toparhiza

MN=,(6 RF B 2F 1C

220. M(-2;4) nugtadan4x- 3y -5 € t o 6 ghiziggacha
b o 60 Imgsfantoping.

221.(4;6) nugtadarm3x+4y 44 £t o 6 chigiggachab o 6 | g ar
masofantoping

VIII. Ikkita parallel t o 6 gchizigi orasidagi masofani
hisoblash

222.4x+3y -8 €Evadx+3y -33 £ parallelto 6 gchizigiar
orasidagimasofantoping

Yechilishi T o 6 ghiziglarning
istalgan biridagi ixtiyoriy nuqta
orgali ungaikkinchi t o 6 ghiziq i
bilan kesishgunchaperpendikulyar
o thkazamiz Bu perpendikulyarning
berilgan t o 0 gahiziglar bilan
kesidish nugtalari koordinatalarini
hisoblalh bu nugtalar orasidagi
masofani topamiz Endi to 6 g o r |
chiziglarni yasaymiz mumkin
Ax+3y -8 € t o 6 g &hizig
koordinatao dag bilan A(2;0) va

3y+4x-33=0
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a. 8 s . a33.
BaQié nugtalada, 4x+3y -33 £t o 6 chizig esacgeZ’O va
¢

D(0;1) nugtalardakesishadi(33-rasn). Hisoblashlarniechishning
yugoridagirejasib o 6 y hajaranaz

1. 4x+3y -8 €t o 6 chizigdauning OXo Ghilan kesishish
nugtasiA(2;0) ni olamiz

2. AB to 6 g éhizigning burchak koeffitsientini topamiz

Ky = —
AB 3 .
3. Anugtadaro 6 t ABlt o 6 ahigiggaperpendikulyab o 6 1 g a n
t o 6 ghzigning burchak koeffitsientini (2.22) formulab o 0y i ¢ h a
topamiz (bu perpendikulyarni AN opgali belgilaymi?:
1 3
k.= — =
AN kAB 4
4. Bu perpendikulyarningtenglamasin(2.17)formulab o 6 y i ¢ h a
tuzamiz

3
y-0 =L-1(x 2) yoki 3x-4y -6 6

5. CD va AN t o ¢ ghiziglarning tenglamalaridaniborat
sistemaniyechih AN perpendikulyarningCD t o 6 ¢hiziq hilan
kesishismugqgtasinitopamiz

54+ 1 B3 6,
o N(E;3)
i3x 0 B- & O,

6 . (1.1)formulab oji6ha A va N nugtalarorasidagimasofani
hisoblaymiz

AN=.(2 6Y (©® 3} -
Parallelt o 6 chiaiglarorasidagimasofab gateng
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223.1) 4x+3y B3 €vadx+3y -17 © 2)2x+5y -101 £
va 2Xx+5y 468 € parallelt o 6 ghiziglar orasidagi masofani
toping

15- A Aralash masalalar

224. k koeffitsientining ganday giymatida y=kx © t o 6 g 6 r
chizig x- y b Bvax+2y £ 6t o 6 chaiglarningkesishish
nuqtastdano 0 t?a d i

225.T o 6 ghizig M (2;5) nugtadanOx o 6 gaicty3 burchak
ostidao 60 t. 8wt o 6 ghizigda abssissast2 b o 0 | nuctani
toping

226. x+2y -4 61t o 0 chizigning koordinatao 6 g brasida
joylashgankesmasinikoordinatalarboshidano 6 t uikkitcalt io 6 g 0 r
chizig 1:2:1 kabi nisbatdab o 6 | Budti o 6 ghiziglarning
tenglamalarintuzing

227. g+%/ 4 t o 6 ghizignng koordinatao 0 q loragida

joylashgankesmasinikoordinatalarboshidano 6 t uikkitaht io 6 g 6 r
chizig uchta teng b o 60 | @lolkbd Budi o 6 glizigiarning
tenglamalarintuzing

228. Uchburchak tomonlarining tenglamalari berilgan
6x- 35y 8 €, 4x+y -38 Evax- 3y -3 €. Uningmedianalari

tenglamalarintoping

229. Uchburchak tomonlarining tenglamalari berilgan
4x- 5y 22 € 5x- 2y 2 €Eva x+3y 44 €. Buuchburclak

medianalariningkesishishnugtasidarva (1;- 3) nugtadano 6 t uv c h
t o 0 chigigningtenglamasintuzing

230.2x+3y -18 €t o 6 chi@igdashundaynuqgtanitopingki,
uOx o0 0 g dxa dy@garagandaichbaravamaridabo I8in.

231.Koordinatalarboshidano 6 t uwa Oxhoi 6lglan y =0, 2x

t o O chiaigq @x bilan hosil gilgan burchakkagaragandakki marta

kattaburchakhosil giluvchitod g ohizigningtenglamasintuzing
84



232. (8;5) nugtadano 6 t uwacOk D 6 lgjlan x- 4y ¥4 6
t o 6 ghizig ©Ox o 6 lmlan hosil gilgan burchakkagaragandakki
martakatta burchakhosil giladigant o 6 ¢hizigning tenglamasini
tuzing

233.(-7;8) nugtadaro 6 t uwa 8xh by A5 €t o 6 chiaiq |

bilan 45 |i burchak hosil qgiluvchi t o 6 gcbiziglarning
tenglamalarintoping

234.5x- 4y -20 €t o 06 chizigningkoordinatao 6 q bilanr i
kesishgamugqtalaridanungao 0 t k a ikkitd pgrpemdikulyarning
tenglamalarintoping

235. Uchburchakuchlari bilan berilgan A(-5; 2), B(7;6) va
C(5;- 4). Quyidagilarnitoping 1) AB tomonningtenglamasi?2) A
uchdan BC tomongao tazilgan mediananingtenglamasi 3) C

uchdanAB tomongao tazilganbalandlikningtenglamasi4) B va
C burchaklay 5) buuchburchakningg idik markazi

236. X-y -/ B8va x-y 8 6 paalelt o 6 ghiziglar
berilgan Bu t o 6 ghiziglarga parallel b o ¢ lularborasidagi
masofanib o s h | aandgatasikidhik b o ¢ | t goadngh&igdan
b os hl| aordigataskattab o 0 It g & ahigigtamonyunalishda
3:2 nisbatdabo lavchit o 6 chigigningtenglamasintuzing

237. A(-4;2) va B(8;4) nugtalardano 6 t utv @ dghizigga
AB masofani(A dan B ga qaral) 3:4 kabi nisbatdab o 6| uv c h
nuqgtadaperpendikulyaro 60 t k a. Perpemdikutyarningenglama
sini tuzing

238. Rombningikkita tomoniningtenglamasi3x- 10y +37 £
va 9x+2y -17 € hamda diagonallaridan birining tenglamasi

3x- 2y -19 € berilgan Rombning qolgan ikkita tomonining va
ikkinchi diagonaliningtenglamalarintoping

239. Parallelogrammning ikkita tomoni tenglamasi
3x-2y 42 € va x-3y 41 € hamda uning diagonallarini

85



kesishishnugtasi(2;2) berilgan Parollelogrammningjolganikkita
tomoniningva diagonallariningenglamalarintuzing

240.Parallelogrammnindir uchidanchigganikkita tomonining
tenglamasi 5x- 3y 28 € va x- 3y -4 € hamda bu uchga

garamagarshi uchning koordinatalari (10;6) berilgan Parallele

grammning dolgan ikkita tomonining va diagonallarining
tenglamalarintuzing

241. Kvadratningikkita garamagarshiuchi A(- 1,1) va C(5;3)
nuqgtalardajoylashgan Bu kvadrat tomonlarining va diagonallar
ning tenglamalarintuzing

242. Agar t o 6 gliurchakli teng vyonli uchburchak
gipotenuzasiningenglamasix- 2y -3 €b o § t b b uéchak
ning uchi C(1;6) nuqgtadab o 6, Ibs achburchak katetlarining
tenglamalarintuzing

243. Yor u g dlirii A3;10) nugtadanchigib, 2x+y -6 6
t o 6 ghizigdan gaytadi va gaytgandans o 6 B(4;2) nugtadan
0 0 t. ‘Budhuvchiva gaytuvchinurlarningtenglamalarintuzing

Nazorat uchun misollar

| variant

244. Uchburchakuchlari bilan berilgan A(-7;3), B(2;-1) va
C(- L b). Quyidagilarnitoping 1) BC tomongaparallelb o 6 1Al a n
tomonning tenglamasi 2) AD mediananingtenglamasi 3) BF
balandlikning tenglamasi 4) B burchak 5) CP bissektrisaning
tenglamasi

Il variant

245. Uchburchakuchlari bilan berilgan A(- 8; 2), B(2;10) va
C(4;4). Quyidagilarnitoping 1) AC tomongaparallelb o 6 IBja n
tomonning tenglamasi 2) CD mediananingtenglamasi 3) AE

balandlikning tenglamasi 4) B burchak 5) bu uchburchakning
og idik markazi
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3- BOB
TEKISLIKDA NUQTALARNING GEOMETRIK O6 RN
IKKINCHI TARTIBLI EGRI CHIZIQ LAR
16- A Tekislikda nugtalarning geometriko 6 r n i

Tekislikdabir xil xossalargaegab o ¢ |vgha rossalariularni
tekislikning boshganugtalaridanajratib turuvchi nuqtalart o 6 p | a mi
tekislikdanugalarning geometriko 6 rdeyiladi

X va y 00z gar tengamhagdtakislikda nugtalarning
geometriko ¢ rsifatidabiror chizig moskelib, uning koordinatalari
bu tenglamaniganoatlantiradi Aksincha tekislikda nuqgtalarning
geometriko 6 r n ibatad chizigda X va y o006z g ar birerc hi |

tenglamamoskeladi

Masalashartigak o dtekialikdaginuqgtalargeometriko 6 r ni ni n
tenglamasintuzishuchunXva y o 6 z g a kattalkéal{geometrik
o O r I nixtiyomy g nugtasining koordinatalary bilan masalada
berilgan o0 6 z g a kattabkkar (parametrlar orasida munosabat
o0 0 r n\ambumsinosabatnienglamagilib yozish kerak

246.Tekislikda A(2;4)va B(4;6) nugtalardarieng
uzoglashgamugtalarninggeometriko 6 r toping; |

Yechilishi Geometriyakursidan
ma 0 | uberilgankesmagaining
00rt @it kapeipendkalyashu
kesmauchlaridantenguzoglashgan
nuqtalarninggeometriko 6 r nBud i r
xossadanenglamauzishuchun
0 > 4 e foydalanamiz
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M (X; ¥) nugtashunugtalarninggeometriko 6 r tegishla
b o 6 [34 rasn), u holdaMA=NMB,

(1.1)formulab o 6 y:i ¢ h a
MA=\(x 2 @y 4% va MB=y(x 4F ¢y 6F
yoKi

Jx-2° Ky 4 & 47 (y 6
Buningchapvao 6 gigmlarinikvadratgek o 6 t a rsgoadnndga n
(x-2)° Ky 4 (¥ 4> (y 6y
tenglikni hosil gilamiz.
Bu tenglamansoddalashtirip

Xty 8 &

Y tenglamai hosil gilamiz.

Masalashartidek 0 6 r s &oksadag a n
egab o 6 Inggtalarninggeometriko 6 r n i
to 0 chigigdaniboratdir.
i 247 . TekislikdaA(- 4;2) va B(6;- 8)
nuqtalardarenguzoglashgan

nuqtalarninggeometriko 6 r n |
tenglamasintuzing

248.Tekislikdakoordinatalar
boshidanr masofagaizoglashgamugtdarninggeometriko 6 r ni n |

toping
Yechilishi Masalashartidanizlanayotgamugqtalarning
geometriko 6 r regishleb o 6 lixtyariy M (X; y) nugtauchun
OM =r tenglikningo 6 r b o @ lkelilschigadi biroqg
OM:\/x2 H, \/xz ¥ =X Y+ r
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Nugtalarningbugeometriko 6 markazikoordinatalatboshida
b o 6 laganadir(35-rasn).

249.Tekislikdagishundaynuqtalarninggeometriko 6 r n |
tenglamasintuzingki, ularningharbiridan A(6;0) nugtagacha
b o 6 ImgsfaulardanB(2;0) nugtagachd o 6 Imgsofadamich
martakattab o 6.1 s i n

g Yechilishi Masala
) e shartidanizlanayotgan
| geometriko O r itegighla
ey —=ex istalganM (X; y) nugtauchun
Y MA=3 KIBtengliko 6 r i nl i
ekanligikelib chigadi(36-
rasn).
36-rasm
(1.1)formulabo 6y i c h a
topamiz
MA=\(x 67 ¥ vaMB=\(x 27 ¥
yoki

Jx- 67 w2 F(x 2¢ -
J(x- 67 47 &(x 2F 9y

Soddalashtirishlardan
soodng

<

» X*+y* 33X 6,
: x 250.Tekislikdashunday

R=(6,0)

"*%  nugtalarninggeometriko 6 r n i
tenglamasintuzingki,
ularningharbiridan A(12;0)
nugtagach&é o 6 Imgsafa

37-rasm ulardanB(3;0) nugtagacha
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b o 6 Imgsmfadarikki martakattab o 6.1 s i n

251.Tekislikdaberilgan A(- 6;0) va B(6;0) nugtalargacha
b o 6 Imgsfalarkvadratlariningy i g 6 b B d ig skattalik 194
gatengb o 6 Inggtlarninggeometriko 6 tenglamasintuzing

Y echilishi Masalashartidanizlanayotgamuqtalarning
geometriko 6 r regighleb o 6 lixgyariy M(X; y) nugtauchun
MA® + MB® 04 munosabatning 6 r ekanligiikelib chigadi(37-
rasm. (1.1)formulab o 6 y i ¢ h a

MA=\(x 6)° ¥,MB £x 6% ¥

yokKi:

(J(x+6)° #°)° @(x 6 y¥ 104
(Xx+6)° #° @ 6y y+ 104
tenglamaga egab o 6 | . aSaddalashtirishlardaso mg;
X*+y° 46
tenglamai hosil gilamiz.

252.Tekislikdaberilgan A(0;- 2) va B(0; 2) nugtalargacha
bo 6 | mamafalarkvadratlariningy i g 60 b 0 d ig skattalik 33
gatengb o O Inggtalarninggeometriko ¢ rtenglamasintuzing

’ e 253.Tekislikda
—_ A(L0) nugtagachaa
/A< \ F02 x=9t 0 6 qhigiggacha
s 5 | falamii
-2 0.% 2 4 [} 8 ‘I;( b O O rr@]iw aarrn“g
A0 nisbati/ ::—3 gateng
N b o 6 Inggtalarning
geometriko 6 r n |

38 ' '
rasm tenglamasintuzing
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Yechilishi Masalashartidanizlanayotgamugtalarning
geometriko 6 r egishleb o 6 lixgyariy M(X;y) nugtauchun
%:% munosabatning 6 r ekanligikelib chigadi(38-rasn).

(1.1) formulab o 0 y:i ¢ h a

MA=(x 1) ¥;

MB=y(x 9 @& W (x 97-[x ¢

MB ning giymatini absolyutkattaligib o ¢ y olamiz, ehunki
kesmaninguzunligi musbatsondir.

(x-1° #° _1 2 .2
! x- 9 -3 3(x- 17 [x ¢

Chapvao rig tomonlarnikvadratgako taramiz
9(x- 1Y 9y* |x Qg_

Soddalashtirishlardaso rig:

2 2

X Yy
2 2 =  —+ 2 4
8xX°+9y° =72 yoKi 9 8

tenglamai hosil gilamiz.

254.Tekislikda A(3;0) nugtagachaa x=12t o 6 g 6 r |
chiziggacha o 6 Imgsofalarining

«=4|  nisbati/ :% gatengbo 61 gan

nugtalarninggeometriko 6 r n |
tenglamasintoping

255.0 0 z i tekislikdpgiharakati

2 davomidaA(L;0) nugtagax=4t o 6 g o r i
chizigganisbatarnkki martayaginda

39rasm goladiganM nugtaningharakat
traektoriyastenglamasintuzing
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Yechilishi Masala shartidan izlanayotgan nugqtalarning
geometriko 6 r rtagighkb o 6 | bdiyeony M (X;y) nugtauchun
20MA MB tengliko 6 r b o d lkelilschigadi(39-rasn).

(1.1)formulab o éha i

MA=\(x 4 ¥ va

MB=\(x 42 @y W (x 4°-|x &

yoki  2J(x-17 #* x4
Chapvao 6 mogionlarni kvadratgek o 6t ar a mi z

4(x- 17 My & 4y

Soddalashtirishlardaso rig:

3 +4y* 12 yoki XY 3

tenglamanhosil gilamiz.

256.06 z i tekislikg o 0 yhdrakdtidavomiday=9t o 6 g 6 r i
chizigdan A(0;1) nugtagagaraganda
uchmartauzogdagoladiganM

' nugtaningtraektoriyatenglamasini
tuzing

Yook 257.Tekislikdashunday
nuqtalarninggeometriko 6 r n |
tenglamasintuzingki, ularninghar
biridanx=2t 0 0 chigiggacha
b o 6 ImgsofaulardanA(8;0)

40rasm nugtagach&é o 60 Imgsafaga

garagandakki martayaqginb o 6.l s i n

x=2

@
=

92



Yechilishi Masalashartidannugtalarninggeometriko 6 r ni g a
tegishlib o 6 lixgyariy M(X;y) nugtauchureOvMB MA tenglik
0 0rb od lkelischigadi(40- rasn).

(1.1) formulab o 0 y:i ¢ h a

MB=\(x 2 @y W (X 2°-|x ZFya
MA=/(x 8)* ¥

yoki

20 24 Hx 8 V.
Kvadratgako targandarva soddalashtirgandaso rdg:

2 2

2 _ 2 . __L 4
3X“- y° =8 yoki 16 48

tenglamanihosil gilamiz.

258.00 z i tekislik o 0 y harekataavomidax =1
chiziqgga A(9; 0) nugtagagaragandaich martayaginqoladigan
M (X; ¥) nugtaningraektoriyatenglamasintuzing

259 TekislikdaOx 0 6 g ®adA;- 2) nugtalanteng

y uzoglashgamugtalarninggeometriko 6 r n i
tenglamasintuzing

0 B X

Yechilishi Masalashartidan
nugtalarninggeometriko 0 r regishla
b o 6 lixgyariy M(X; y) nugtauchun
MA=MB tendiko 6 r b ond lkelils h i
chigad{41l-rasn). (1.1)formulab o 6 y:i ¢ h a

41-rasm MA:\/XZ £y 2)°; MB |§]E yoKi
Wy 27 .
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Chapvao 6 togponlarnikvadratgak o 6 tsaa G rbg r a
soddalashtirib

X*+4y #4 86
tenglamanhosil gilamiz.

260.TekislikdaOy o 6 q dagA(B;0) nugtadarteng
uzoglashgamugtalarninggeometriko 6 tenglamasintuzing

261.Tekislikday =1t o 6 chiaigva A(0;- 3) nugtadarteng
uzoglashgamugtalarninggeometriko 6 rtenglamasinyozing

262.Tekislikdaharbiridanx= 2t o 6 higiggachdb o 61 g a n
masofaulardanA(3;- 4) nugtagach® o 6 Imgsmfagdengb o 6 1 g a n

nugtalarninggeometriko 0 rtenglamasintuzing

Yechilishi Masalashartidannugtalarninggeometriko 6 r ni g a
tegishlib o 6 lixgyary M(X; y) nugtauchunMA = MB tenglik

., I 0 0rb od lkelischigadi(42- rasn).

o ] (1.1)formulab 0 6 y:i ¢ h a
MA=\(¥ 3) @y 4% va

MB={(¥ ®) &y W |x=2

yoki  (-3) Ky 47 |x 3
42-rasm

Chapvao 0 togpoilarnikvadratga
k o 60 tvasodddahshtirib

x*+8y 10x 21 C

tenglamanhosil gilamiz.

263.Tekislikdaharbiri A(-2;3) nugtadarvax=4t 0 6 g 6 r |

chizigdantenguzoqlashgamugqtalarninggeometriko 6 r n |
tenglamasintuzing
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264.Tekislikdaharbiriy= 2t o 6 chigigdanva A(- 3;4)
nugtadartenguzoglashgamugqtalarninggeometriko 6 r n i
tenglamasintoping

265.Agar tekislikdaharakatlanayotganugtaningharakati
davomidaundanA(2;- 1) nugtagachd o 6 Imgsafaningkvadrati

hardoimundanOxo 6 q g la ¢ & bngsmfaningvadratigateng
b o ¢, hugtaningraektoriyatenglamasintuzing

266.Agar tekislikdaberilgannuqgtaningharakatidavomida
undanA(- 3;4) nugtagabab o 6 Imgsmfaningvadratihardoim

undanOx o 6 g g la ¢ & Bngsofekvadratiningikkilanganigateng
b o 6, buswagtaningharakatraektoriyasienglamasintoping

Yechilishi Masalashartidannugtatraektoriyasiningxtiyoriy
M (x; y) nugtasiuchur{MA)° =2(MB)” tengliko 6 r b md Ikélils h i
chigadi

(1.1)formulab o 6 y:i ¢ h a

MB=(x 87 @y 4¥ va MB=|y

YOKi

(Jx+3F Ky 4P 2%, (x 3% (y #Af -2y
Soddalashtirgandaso g ushbunihosil gilamiz:

X*-y° 6x 8y 25 O

267. Agar tekislikdaginugtalargeometriko 6 tarbir
nugtasiningabssisasibu nugtaningordinatasiva bu nuqgtani A(1; 0)
nugtabilan tutashtiruvchkesmaningizunligiorasidao 6 r t a
proporsionab o 6, buswaytalarninggeometriko 6 r toping i

Yechilishi @ va b sonlarningo 6 lprbm)rsional'debm:\/%
songaaytilishini eslatibo tamiz. Masalashartidangeometrik
o ringategishlib o 6 lixgyariy N(XY) nugtauchunushbutenglik
ormnli b o 0 Ikelitschigadi:
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OB=+vBN- AN OB#k BN |5y AN % x1f- 3
Bu giymatlarnibirinchi tenglikkaq o 0 tppaiiz

X =yy(x 27 ¥

Ifodani radikallardamutgarib, soddalashtirgandaso rig,
ushbugaegab o 6ik:a m

=y J(x 42 ¥ ¥ B x DE ¥

yoKi:
X'- Y (x B

268.Agargeometriko 6 r i hanbir mugtasinikoordinatalar
boshibilan tutashtiruvchkesmabu nugtaningabssissasia
ordinatasiorasidao 0 proparsionab o 6, teldshkdagibu
nugtalarninggeometriko 0 r toping i

269. Tekislikdashundaynuqtalarninggeometriko 6 r ni n i
topingki, bugeometriko 6 r i nuqtasimig(- 1, 2) nugtabilan
tutashtiruvcht o 6 chigigningburchakkoeffitsientixuddi shu
nugtaningo 6 z B(-12) nuqgtabilantutashtiruvcht o 6 chigigning
burchakkoeffitsientidanuchmartakattab o 6.1 s i n

Yechilishi Masalashartidanizlanayotgamugqtalarning
geometriko 6 r megishleb o ¢ lixtyariy M(Xy) nugtauchun
kua =3kys tengliko 6 r b v d lkelischigadi.

(2.19)formulab o 6 y yozaimia

_y - _y -
k,, =2—:; k
MA Xll MB X I:l

kuaVa Kys ning giymatini yugoridagitenglikkag o 6,y i b

y+2_3y -2
X+1 X #4
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tenglikni hosil gilamiz
Soddalashtirishlardasung
2xy-8x -y 14 C
tenglamgaegab o 6 | .a mi z

270. Tekislikdashundaynuqtalarninggeometriko 6 r ni n i
topingki, bugeometriko 6 r i staldamggtasiniA(2;3) nugta
bilan tutashtiruvchi o 6 chigigningburchakko€fitsnenti
geometriko 6 r i ruddishugugtasiniB(51) nugtabilan
tutashtiruvcht o 0 @hiagigningburchakkoeffitsientidankki marta
kichikb o 6.1 si n

17- A Aylana

Aylanadebtekislikdaberilgannugta(markazdanbir xil masofa
(radiuggauzoglashgamudalarninggeometriko 6 r myitilgda

Markazikoordinatalaboshidavaradiusil b o 6 lagamaming
tenglamasi

x2+y2 —r2 (3.1)
bool.adi

Markazi O,(a, b) nugtadavaradiusil b o 6 lagamaning
tenglamasi

(x- @ €y B* r= (3.2)

bo ol ad
Aylananingumumiyk o 6 r i ntengldmasa g i

AX+ Ay +Bx €y B 0 (3.3)

Umumiyk o 0 r i naylananthgugsusiyholi:
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X*+y> Mx Ny PO (3.4)

(3.1)0 (3.4)tenglamalard&X vaY o6z gar uvechi
koordinatala® aylananingstalgannuqgtasinikoordindalari. (3.3)
va(34)tenglamalardaA, B,C, D, M, NvaPd o6z gar mas
koeffitsientlar

Shuni nazardautishkerakki xususiyhollarda(3.3),
shuningdek(34 ) tenglamalardaylananingkoordinatao 6 q | ar i g ¢
nisbatarvaziyatigagaral) B, C yoki D vamosravishdam, N va
P koeffitsientlarningharqaysisialohidayoki ikkitasi bir paytda
nolgatengb o odolisthmumkin Aylananing(3.4) tenglamasida
M va N koeffitsientlarbilan aylanamarkaziO,(a, b) ning

koordinatalariorasidaushbusodda
2 2 (3.5)

munosabatshuningdekM , Nva P bilanaylanaradiusiro 6 r t a s i ¢

a=

r:\/M2+N2 4P
2 (3.6)

munosabamavjud (305 masalaningr echilishgagarang.

|.Berilgan nuqtalarning aylanagategishliligini tekshirish
271.(2;4),(7:1) va (0;2) nugtalarning<’ +y> 2x 4y O
aylanagaegishliligini tekshiribko ring.

272.(- 4;3) va (5;0) nugtalarningx® + y* -4x 2y 35 C
aylanagaegishliligini tekshiribk o 6 r 1 n g

Il. Markazi berilgan nuqtadab o 0 | vgradiusi berilgan
aylananing tenglamasinituzish

al 3
273.Markazigez‘" 2 nuqtadavaradiusi2gatengb o 6 1 g an

aylananingenglamasintuzing Bu aylananiyasang
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Yechilishi Masalashartidan

Kvadratgako targanda va ozod
’ hadnichaptomongao tkazgandan

' ’ so g aylananing3.3)k o 0r i ni shda
tenglamasinhosil gilamiz
/ 16x° +16y° -16x R4y 51 |

Aylananiyasash1l ) aylananing

a1 3
markazinjy a 60[252’ 2 Nhugtani

yasaymiz 2) O, markazdar? gateng
radiusbilan aylanachizamiz(43-rasn).

“43rasm

274.Markazikoordinatalaboshidavaradiusi3 gatengb o 6 1 g a n
aylananingenglamasintuzing

275.Markazi (- 2; b) nuqgtadavaradiusi3gatengb o 6 | g an
aylananingengbmasinituzing Bu aylananiyasang

lll. Markazi berilgan nuqtadab o 6 | vgl@emgan nugtadan
0 0 t a daylagamning tenglamasinituzish

276.Markazi (5;- 7) nugtadab o 6 lva(3;-18) nugtadan
0 0 t a dylagaaingendamasinituzing

Yechilishi Masalashartidanzlanayotgaraylananingadiusi
n o ma Gekanliginik o 6 r.&mikki usulbilantopishmumkin
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1-usul Aylananing(3.2)tenglamasiganarkazning(5;- 7)
koordinatalariniva berilgannugtaning (2;- 3) koordinatalarinix va
uodzgaruvaehi hiag a&#:a mg z

2-57 § 3 (-7]- r%;& 16 r?
bu yerda r =5.

2-usul Radiusniaylanamarkazidaruningbirortaberilgan
nugtasigaché o 0 Imgsafesifatidatopamiz (1.1)formula
body.i cha

r=y2 B¢ [+3-( 7]- &

Endi (3.2) tenglanagamarkazningkoordinatalarinva
radiusninggiymatiniq o 6 y:a mi z

x-52 fy ¢ 7} %
Soddalashtirip
X*+y* 410x ¥y 49 (
tenglamai hosil gilamiz.

277.Markazi (- 1;4) nugtadab o 6 lva @;8) nugtadan
0 0 t a dylagaaingenglamasintuzing

278.Markazi (- 3;0) nugtadeb o 6 Iva(24) nugtadan
0 0 t a dylagaaingenglamasintuzing

I\VV. Aylananing tenglamasiniuning diametri uchlarining
koordinatalari b o 6 y tuash a

279.Diametrininguchlai 1) (0;3) va (6;-7); 2)(-2;3) va
(2;5) koordinatalarga&gab o 6 lagamaningenglamasintuzing
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V. Aylana tenglamasinikoordinata o 6 q lorasidagi
kesmasishu aylananingdiametri b o 6 Xizmadt giladigant o0 6 g 0 r |
chizigning tenglamasib o 0 y tuzish a

280.Diametri 4x+3y -24 €t o 6 chigigningkoordinata
0 0 g brasidgoylashgarkesmasidarboratb o 0 lagaaaning
tenglamasintuzing

281.5x- 4y #0 8t o 6 chigigningkoordinatao 6 g brasida
joylashgarkesmasaylanauchundiametrb o O0xizindigiladi.
Aylananingtenglamasintuzing

VI. Markazi berilgan nugtadab o ¢ | vg keoardinatalar
boshidano 0 t a daylagaming tenglamasinituzish

282.Koordinatalatboshidam 6 t a daimgrianil) (- 2;3); 2)
(3;- 5) nugtadab o 6 lagamaningenglamasintuzing

VII. Berilgan aylananingkoordinata o 6 g lbilarr kesishish
nugtalarining koordinatalarini hisoblash

283 3x°+3y* -18x 30y 48 (aylananingoordinata
uchlaribilan kesishismugqtalarinitoping

Yechilishi Aylanaabssissalan 6 Ilglan ordinatalarinolgateng
b o 60 Inggtlard&kesishadiBerilganaylananingenglamasidai ni
nolgatenglah

3x*- 18x -48 <£yoki X°- 6x -16 ©
tengliklami hosil gilamiz.
Kvadrattenglamanyechil
X=2; X 8
yechmlarni topamiz

Demak aylanaabssissalan 6 Ijlan (- 2;0) va (8;0)
nuqtalard&kesisharekan Aylanaordinatalaro 0 lojlan abssissalari
nolgatengb o 6 Ingg&lard&esishadi
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Aylanatenglamasidax=0 deh ushbutenglamanhosil
gilamiz

3y°- 10y -48 £
Bu kvadrattenglamaniechih

8

Y1 = 'é; Y, &

yechimlani topamiz

a. 8
Demak aylanaordinatalarmgi bilan %9?'5 va (0;6)

nuqtalard&kesishaiekan

284.x°+y* #Ax ¥ 12 0 aylananingoordinatao dag
bilan kesishismugtalariningkoordinatalarinitoping

VIIl. Berilgan aylananingberilgant o ¢ ghiig hilan
kesishishnugqtalarining koordinatalarini hisoblash

285.xX°+y> 4x 2y 29 CaylanabilanXx-y 1 8t 06 g6 i
chizigningkesishismugqtalariningkoordinatalarintoping

Yechilishi Aylanavat o 0 chiaigningkesishismugtalarining
koordinatalarintopishuchunushbutenglamalasistemasinechish
kerak

\Iéx2+y2 4x 2y 29 O
iXx-yd1 €&
Bu sistemaningldizlari:
=3, = 4 va % =5, y,=4.
Aylanavat o 6 chiaiq (i 3; 4) va(5;4) nuqtalardesishadi

286.x°+y* 8x 2y 8- Oaylanabilan4x+3y -19 €t 0 6 g 6 r |
chizigningkesishismugtalariningkoordinatalarintoping
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IX. Berilgan uchtanuqgtadano 6 t a daylagaming
tenglamasinituzish

287.A(31) , B(-2,6) vaC(-5; 3) nuqgtalardao 6t adi g an
aylananingenglamasintuzing

Yechilishi Geometriya kursidan ma 6 | u malanayotgan
aylananingmarkaziberilgannuqtalarnitutashtiruvchistalganikkita
kesmaningo 0 r t aosiazilgamperpendikulyarlarningkesishish
nuqtasidayotadi Demak aylanamarkaziningkoordinatalarintopish
uchun har gaysi perpendikulyarniig tenglamasinituzish va bu

ooz | tenglamalardan iborat
sistemani echish  kerak
Perpendikulyarning
tenglamasinituzish uchun esa
perpendikulyar oot adi ga
nuqtaning koordinatalarini va
- perpendikulyarning burchak

koeffitsientinibilish kerak

1-usul 1. (14) formulalar
body AGva AB
kesmalarningp 6 r tbaol 6al rgia n
D va E nugtalarning

44rasm koordinatalarintopamiz(44-
rasm:
3+( 5 1+(3
Xp = ; ):1-, Yo = ; ):1', D(-T )
3+(2) 1 16 7 _1 §
X = =, = S E(—=

2. (219)va (2.22) formulalardarfoydalanih AC, DO, , AB va
EQ t o 0 dhiaiglarningburchakkoeffitsientlarinitopamiz
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kABzil(z: ))(/: =1-’ kB

? kAB

3. (2.17)formulanitatbig etib, DO, va EQ, perpendikulyarlar
ningtenglamalarint o0 6 zza mi z

y-(1) =2x (3], 2x+y 8 6,

y-— 4 - X-y 8 €&

N~
N~

vO) %QJO

4. DO, va EQ, perpendikulyarlarningenglamalaridaruzilgan
sistemaniechily aylanamarkaziO, ning koordinatalarintopamiz
g2x+y 8 6
PV R % x= 2,y £ O 23)
Xx-y 8 6
5. (1.1)formuladanfoydalanil aylananingAQ radiusiniva
(3.2) formuladanfoydalanih uningtenglamasintuzamiz

r=AQ, 5/( 2 3¢ (LHf -E
(x+2)° y 3 5%
yoKi
X*+y #4x 2y 20 O

2-usul AylananingmarkaziO, (& b) nugtabo 18in, bitta
aylananingadiuslarib o 6 | ugham@QA=QB =QC,

(1.1)formulab oyi6ha

OA=(a 37 (b 1F; QB (@ 27 +(b 6F;

OC=y(a 67 (b 3.
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Ushbutenglamalasistemasint o0 0 z lmmmdaumniavab
nomajumlarganisbatanyechamiz

BJ(a- 32 4b 1’ (fa 2% (b Y

|

iJ@- 3?7 b 1? Jta 5 (b 8y
Soddalashtirishlardaso g quyidagisistemanhosil gilamiz

ga-b 8 €&
{2a+b 8 ©

Sistemaniyechih
a= 2; b ¥ Q( 23

natijal arg.a ega bodl ami z

Aylananingradiusil-usuldagidekopilad, aylanatenglamasi
awalgik o 0r i mo Glhadi

288.Quyidaginugtalardaro 6 t a dylagaaingenglamasini
tuzing 1) A(2;8), B(4;- 6) va C(- 12; 6); 2) A(-2; 6), B(- 3;1)
va C(4;2).

X. Tomonlari berilgant o 6 ghziglardan iboratb o 61 g a n
uchburchakka tashqi chizilgan aylananing tenglamasinituzish

289.Tomonlariushbut o 0 chigiglardanboratb o 6 | g a n
uchburchakkaashqgichizilganaylanaing tenglamasintuzing

1) x-y # & 3Kx+y-16 8 va x+y -2 6
2)2x-y 2 8 x-3y 14 8 va x+y -2 6
3) 4x-3y -17 € Ix+y 61 © va x-7y -73 8

105



Xl. Abssissalar (ordinatalar) o 0 q i bgrégan nuqtada
urinadigan va berilgan radiusga ega b o 6 | gydananing
tenglamasinituzish

290.Abssissalap 6 q A(g @ nuqgtadaurinadiganvaradiusi6
gatengb o 6 lagamaningenglamasintuzing
. Yechilishi  Aylananing  markazi
’ O, (& b) nugtadabo 16in (45-rasm. Urinish
nugtasining va aylana markazining
abssissadiir xil: a=3.

(3.2)tenglamagderilgangiymatlarn
q o 6,ywylabamarkaziningordinatasib ni
. topamiz

(3-32 {0 b 6=b 6

y a Okkita markazgagamiz
0,(3;6) va O,(3-6) .

Bu yerdanberilganshartlarni
4>rasm ganoatlantiruvchikkita aylana
tenglamasinhosil gilamiz

(x- 3" (y 6) 6°

(x-3)" (y 8y 6°
yoki

X*+y> 66X 12y 9+ 0

X*+y H6x Ry 9+ 0

291.Ordinatalam 6 q AM@¥anugtadaurinadiganvaradius 5
gatengb o 6 lagaamaningenglamasintuzing
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XIl. Abssissalar(ordinatalar) o 6 g urigaaigan va berilgan
ikkita nuqtadano 6 t a daylamatanglamasinituzish

292.Ordinatalam 6 q urigadigarhamdaA(4;5) va B(18;- 9)
nugtalardaro 6 t a dylagaaimgenglamaini tuzing

Yechilishi Izlanayotgan
vt aylananingmarkaziO, (& b)
nuqgtadabo 18in (46- rasm).
cozy| . 04(34:21) Urinish nugtasicga(uning

koordinatalariC(0;b)
b o 6 )radidso thazamiz
74;5) ~ Aylananingradiusi

C,(0;-3) r,=10 0,(10;- r — ‘a‘ .
B(18;-9)

Yugoridagi (1.1)
46rasm formukani qgqoo6l Il a
sigemani hosil gilamiz:

if’éJ(a- 47 b 57 |&,
iJ(@a-18F b 9Y |&

KvadratgakoGargandarva soddalashtirganadawing,
quyidagigaegabodamiz
€& b°-10b -8a 41 O
{h?+18b -36a 405 ¢

Sistemanyechib b =21,b, = 3vaa =34,a, =10
giymatlarnitopamiz demak ikkita markaz Q,(34;21) va
Q,(10;- 3) gahamdaikkita radius r, =34 var, =10 gaegamiz
Shundayilib, masalashartiniushbuikkita aylanaganoatlantiradi

(x- 347 {y 2F 3&va(x-10¥ Ky 3¥ 1€ yoki
X*+y* 68x 42y 441 (vax’+y -20x &y 9+ 0
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293.Abssi ssal ar o06qiAg8)vaBGMNadi g:
nuqtalarda o 0 t ayldnargng tenglamasini tuzing.

)G I I Koordinata o6gl ariga ur |
o0tadigan aylananing tengl amasi

294 Koor di nat a o6qlAll8-i4yraugtadani n a d |
o0tadigan ayl amang.i ng tengl amasi

Yechilishi Koordinata
o6glariga urina
x todrtinchi koor
burchagining nuqgtasidan
o6tadigan ayl an
markaziQ,(a;- @
koordinal arga e
bu yerdaa > 0. Aylananing

0:d3%-34) radiusil =a (47-rasnj.

Endi (1.1) formula
bobyi cha
\/(a-18)2-l(a4)2- atengli k odrinli. Kvaru

sobng va soddal a’s4a B340 $Kvddratr d a n
tenglamani hosil gilamiz, bu yerdan = 34,a, =10. Ikkita markaz

Q,(34;- 34va Q,(10;- 10)ga hamda ikkita radius, =34 var, =10
ga egamiz.

47-rasm

Shunday qilib, masala shartini ushbu ikkita aylana
ganoatlantiradi{x- 34Y y 34f 34va

(x-10Y {y HOY 18vyoki X’+y* 68x 68y 1156 (va
X*+y* 20x 20y 160 C

295, Koor di nat a o6qlA8BY) nugiadamr i nad |
00t adi g a ntenglamasnntazing. n g
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Ko 06 r s Aylama aiinchi koordinata burchagining nugtasidan

od6tganligi uchun uni naahaar Razi ni
bodol adi
X1l V. Beril gan I kkit a nuqt ad:

abssissal ar (obrdaddlingamlayl)a madnii dg
tuzish

296.A(8;5 vaB(-1 4nugt al ardan o6t adi ga
abssissalar o6gida bobélgan ayl an

Yechilishi 1-usul. Aylananing markazp(0)nuqgt a bool s
holdaQ A= QB (1.1) formulani tatbiq etsak:

J@- 87 0 5F ya 1f+ (0 Y

Bu ifodani soddalashtirib, topamid8a= 72, a=4,y a 6 n i
Q,(4;0).

Aylananingradiusi I =OA s[4 8 (@ 5f- 41
bodl adi

A=(8, 5)

48-rasm

Aylanatenglamasquyidagik o 6 r i kelads h g a
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Jo a7 <y of (#f
yoki
xX*+y* 8x 25 0

2- usul Yechishrejasi 1) AB kesmaning 6 r it @ & liCg a n
nugtaningkoordinatalartopiladi (48-rasnm); 2) ABvaCQt o0 6 g O r |
chiziglarningburchakkoeffitsientlarihisoblanadi3) CQ,t o 6 g o r |
chizigningtenglamastuziladi; 4) CQ t o 0 @hiaiq bilan
abssissalan 6 q i kesishisinuqgtasinikoordinatalartopiladi

(tenglamalasistemasechilad); 5) aylananingadiusitopiladiva
uning tenglamastuziladi:

Xat % _8+( '1)
2 2

_Yat¥s 5+(4) L C(j;_;)
2 2 2 2

1)% =

Ye

_Ya-Ya -4 5 _1
K.. = E = 1
2) "ae X;- X, 1 8 %

)Y~ Yo FoclX %), Y % 1é><-g)

yoki Xty -4 &

gx+y 4 6
4)% y=0 (abssissalan 6 q i tenglan@yi;

Xx=4 y=0, O/(40)

5)r=0,A =/41y/(x 4F (v OF (V&) yok
x*+y* 8x 25 0
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297. A(3;7)va B(5;- 1) nugtalardaro 6 t a daimgrkani
ordinatalaro 0 q b a @ lagamaningenglamasintuzing

XV. Markazi berilgant @ @ chizigdab o 6 | vgl@enigan
ikkita nuqtadano 6 t a daylagaming tenglamasinituzish

298. A(5;7) va B(- 2;4) nugtalardaro 6 t uaylananing
markazi

4x+3y -18 €

t o 6 dhiaigdayotsg uningtenglamasintuzing

Yechilishi Geometriyakursidanma 6 | uztakayotgan

N

49-rasm

aylananingmarkazi AB vatarningo 6 r t @ skazithane Q

perpendikulyardgotadi(49-rasn). Masalashartidarbu aylananing
markaziberilgant o 0 chigigdayotishikelib chigadi. Demak
aylananingmarkazinitopishuchunt Q perpendikulyara berilgan
t o O dibiqtenglamalaridatiboratsistemanechishkifoya.

1- usul Yechishrejasi 1) AB kesmaningp 6 r it @ & liCg a n
nugtaningkoordinatalartopiladi2) AB va & Qt o 0 chiaiglarning
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burchakkoeffitsientlaritopiladi; 3) # Qningtenglamastuziladi;, 4)
& Ot o O chimiqvaberilgant o 0 chiaigtenglamalaridamborat
sistemaechiladi 5 ) Izlanayotgaraylananingadiusi’ =O,A ni
topiladi va aylananingenglamastuziladi.

— XatXg _5+( '2) _§ Ya e 7 _4 i]-: _3_1
1)% =75 > 2k T3 > 245
Y.ty 7-2 3 1 3
k =Z2A B — =, = —
2) " XA+XB 5 '( 2) 7 kco kAB 7

11 7
)Y Yo FoclX %) Y g(x—é) yoki

x+3y -27 €

e/x+3y -27 9
NDiax+3y 18 8, x =y 2=Q (3,2

5)" =0.A /6 3¢ (& 2F J2s.
(x-3) «y 2f (#29F
yoki xX*+y* 6x 4y 16 C

2- usul IzlanayotgaraylananingnarkaziO (& b) nugtab 0 6, s i r
0,¢ va Ol buaylananingadiuslarj demak O, ¢ = O .

J(@-57 (b 7¢ fa 2/+ (b 4f

Soddalashtirishlardas 0 6 n ¢
7a+3b -27 €.
Izlanayotgaraylananingnarkazi4X+3y -18 €t 0 6 g 6 r |

chiziqdayotadi demak aylanamarkaziningkoordinatalaribu
tenglamanganoatlantirishkerak

da+3p 18 £
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Quyidagi
gra+3p -27 €
t4a+3 -18 9

tenglamadr sistemasinyechih a=3, b=2; O,(3;2) ni hosil
gilamiz.

Radiusnihisoblashva aylanatenglamasintuzishbirinchi
usuldagidelbajariladi

299. A(- 8;3) va B(2;7) nugtalardaro 6 t uaylanhningnarkazi
x+4y 46 8t o 6 chigigdayotsa uningtenglamasintuzing

300.M(3;2) va N(-1, 6) nuqgtaladano 6 t uaylanhning
markazikoordinatalaio ¢ q A(Z) va B(0;- 4) nugtalardeesib
0 0 t utvocohigigdayotsg aylananingenglamasintuzing

XVI. Markazi berilgan nuqtada b o 6 | vg bernilgant o 6 g 6 r i
chizigga urinadigan aylananing tenglamasinituzish

301.Aylananingmarkazi O (- 3:1) nuqtadgoylashganAgar bu
aylana4x+3y -16 €t o 6 chigiggaurinsg uningtenglamasini
tuzing

Yechilishi Aylananingtenglamasintuzishuchununing
radiusinitopishkerak Urinishnugtasigao 6 t k aradiuk g a n
urinmagaperpendikulyardirDemak urinmatenglamasig& o 60 r a
O,¢ radiusningtenglamasintopishimizmumkin chunkiaylananing
markaziO, berilgan Urinmava O,¢ radiustenglamalaridaiborat
sistemaniechily urinish nugtasiA ni va so rigraradiusnitopamiz

Yechishrejag: 1) urinmava O,¢ radiusningourchak
koeffitsientlarinihisoblash(50-rasm), 2) O,¢ radiusning
tenglamasintuzish 3) urinmava O,¢ radiusningtenglamalaridan

iboratsistemanechish(urinishnugtasiA ning koordinatalarini
topish ; 4) radiusnitopishva aylananingenglamaini tuzish
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3 1_3
4x+3y -16 8, kK =+ ==
1) y 2 Ko K 4

50-rasm

3
2)Y- Yo Foa(X %)y 1-26% 3) yoki 3x-4y 43 €

e4x+3y -16 8
Naxtay 43 6, x 1=y 4=A@4

Hr=0A 5/( 3 1 (1+47- 5=3F @ 4% 5
yoki x*+y* 6x 2y 15 C

302.Aylananingmarkazi (-1, 4) nugtadgoylashganAgar
buaylanakoordinatao 6 q | A% 2% 0via B(0;3) nugtalardesib
0 0 t utvocohghigiggaurinsg uningtenglamasintuzing

XVIl. Koordinatalar boshidan o 6 t u wa kdordinata
0 0 gl abernilgan nuqgtalarda kesib o 6 t u vagldmaning
tenglamasinituzish

303.Koordinatalaboshidarmo 6 t uvalodrdinatao 6 g1 ar i n i
A(6;0) va B(0;4) nuqgtalard&kesibo 6 t uaylananingenglamasini

tuzing
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Yechilishi. 1- usul
Aylananingtenglamasintuzish
uchununing markaziniva
radiusinitopishkerak Aylana
markaziO, (& b) nugtada
joylashgarbo I8in, u holda
O¢= Q I(51-rasm:

51-rasm

J(@- 6y b QP Jta 0% (b #F.
soddalashtirishlardaso rig,
3a-2b -5 €
tenglikni hosil gilamiz.
Ikkinchi tenglamantuzamiz
00=QB V& # H a0y (b+d)’
Soddalashtirishlardaiso rig,
b-2 0; b 2

ni topamiz
Ushbusistemaniechamiz

g3a- 2b -5 6
"'b—2 : a=3, b 2, (3,2
b=

Aylananingradiusinihisoblaymiz

r=0,A =/ K 28> 2°+.13
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Aylanatenglamasintuzamiz

J(x- 37 «y 27 A3y

yoki
X*+y> 6x 4y O

2-usul AylananingmarkaziOA va OB vatarlarningpp 6 r t al ar
0 0 t k apeipdndikalyarlarningesishshnuqgtasidayotadi Bu
perpendikulyarlarningenglamalarmosravishdax=3 va y =2
bod (CadiOx o 6 q | paralliglao 6 It g a ahigiglarning
tenglamalaii. PerpendikulyarlarningesishismugtasiO,(3;2) 8
izlanayotgaraylananingnarkazib o 6 1 a d i

Aylananingradusi vatenglamasil-usuldagidekopiladi.

304.Koordinatalarboshidaro 6 t a daiOg,®nho 6 gl ar dan
mosravishda4 va 3 kesmalaiajratadigaraylananingenglamasini
tuzing

XVIII.  Aylananing berilgan tenglamasib o 6 y unmdp a
radiusini va markazining koordinatalarini hisoblash

305.X°+y> #Mx Ny P 0 aylananingadiusiniva
markaziningkoordinatalarintoping

Yechilishi Berilgantenglamanguyidagichagaytayozib
olamiz

X*+Mx % Ny =F

X* + MX va ¥ + Ny ikkihadlarmit o OkVadratga o 6| di r i |
yozamiz

2 o0 2

N Na
+2 +v0O +;
Y’ 2y %e

o
NE
uopd Qo>
Wz
AOThA
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o’

o 2 2 2
aN M-+N- 4P
C 4

+

M
2

vO?§<QJ°
-0

(3.2 k 0 0 r i ntengldmardnagil kildik, bu yerda (3.5)va
(3.6) munosabatlarriosil gilamiz

e, M

197 o r_\/M2+N2 4P
I —

X N 2

p=

i 2

Bu munosabatlardakelgusidafoydalanih (3.4)tenglamadan
aylanamarkaziningkoordinatalari(@b) niva I radiusniosongina
topishimizmumkin

306. Ushbu
x*+y* 8x 10y 8- C

aylananingmarkazikoordinatalariniva radiusinitoping Bu
aylananiyasang

Yechilishi 1- usul Berilgantenglamanguyidagichagayta
yozib olamiz

X*- 8x # 10y 8§

X - 8X va ¥* - 10y ikkixadlarnitulik kvadratgauldirib yozsak
xX*-2 6k 4 y+ 28 B 84 =5yg
J(x- 47 Ky By 48

buyerda a=4, b=5; r =7,y a dnarkazi(4; 5)nugtadava
radiusi7 gatengb o 6 lagamagagamiz

2-usul 305-masaladdnosil gilingan (3.5)va(3.6)
munosabatlardafoydalanamiz

Berilganaylanauchunquyidagilargaeegamiz
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M= 8, N= 10, P= 8,

-8 -10
bu yerda 8= — & b= — &,

_\(8 « 10F 4(8)-19
2 2 '

Aylananiyasashaylananingnarkazio,4;5nuqtaniyasab 7 ga
tengradius bilan aylanachizamiz

307.Ushbu
1)xX*+y> 6x 10y 13 0 2)x°+y’ 42y ¥ C
aylananingadiusiniva markaziningkoordinatalarintoping

308.4x° +4y* -4x 20y 23 (aylananingnarkazi
koordinatalarinvaradiusinitoping

Ko datma Berilgantenglaman(3.4)k o 0 r i keltirindh g a

309.Quyidagiaylaralarningmarkazikoordinatalarinva
radiusinitoping

1)9x* +9y* #42x bdy 95 ¢
2)X°+y* -4x 0y 29
3)X°+y’ Hx My 8t C

XIX. Berilgan ikkita aylananing markazlari orasidagi
masofanihisoblash

310.Quyidagiaylanalarningnarkazlariorasidagmasofani
toping

1)x*+y* 40x #6y 80 (vax’+y> 6x 4y 12 O

)X +y* #x T2y 36 ( X'+y 8x My 5+C
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XX. Berilgan ikkita aylananingmarkazlaridan o 6t uv c hi
t o O ghizigning tenglamasinituzish

311.Quyidagiaylanalarningnarkazlaridaro 6 t utvocohg 6 r i
chizigningtenglamasintuzing

1)x*+y> 8x 4y 1% Cva
X*+y #Ux Ry 4+ C

2)X°+y* #x 6y 23 Cva
x*+y* 410x 14y 58 C(

XXI. Berilgan aylananing ox o élglan berilgan burchak
hosil giluvchi diametrining tenglamasinituzish

312.xX*+y’> 6x 4y 12 CaylanadaliametrOxo 6bijan 60
li burchaktaslkil etadi Diametrningtenglamasintuzing

Yechilishi Diametrningtenglamasintuzishuchunuo 6t adi g an
nugtaniva bu diametrningourchakkoeffitsientinibilish kerak Bu

nugtaaylananingnarkaziO, (& b) b dadli. (3.5)munosabatlardan
quyidagigaegamiz

M 6 N -4
a= — - - 3: b: - —_— 2 _ 2
2 2 y 2 2 ,Ol( 3’2)

Burchakkoeffitsient K = tga munosabatdatopiladi
k=tge0 =/3.
Diametrningtenglamasi
y-2 =/3(x 3) yoki V3x-y 8/3 2 C

313.xX*+y° -2x 4y 4- OaylananingliametriOxo 6 g ni n g
musbatyo malishibilan 135 |i burchaktastkil etadi Bu diametrning
tenglamasintuzing
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XXIIl. Berilgan aylananing berilgan vatarga perpendikulyar
b o 6 | dametrining tenglamasinituzish

314.x°+y> 8x 2y 4+ 0aylanaberilgan x- 5y 12 8
vatargaperpendikulyab o ¢ ldigmetrningtenglamasintuzing

Yechilishi 1- usul Aylananingvatarbilan kesishish
nugtalariningkoordinatalarintopamiz Buninguchunquyidagi
tenglamalasistemasinyechamiz

8x°+y> 8x 2y 4+ 0
:'x- Sy 12 6
y Bu sistemaningldizlari:
M X =1 i = i va
X,=2;, Y, =2,

Vatar aylana bilan
kesishgan ikkita nugtaga
0 | )\ . egamiz A(7;-1) va B(2-2)

. - # (52-rasn).
C = (4.5, -1.5)

A=(7,-1) Vatarga perpendkulyar
b ool glammetr vatarning
00r tbhaadil @ anugtadan

5o.rasm o6t.adlC nugtaning

koordinatalarintopamiz

Xyt X T+2 9

=T 2 2

=YA+YB _'1+( 2‘) _3_ Cg-_g’
Yo 2 2 2 (2’ 2)-

AB vatarva MN diametrningourchakkoeffitsientlarini
aniglaymiz
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k :yB'yA -2 '( ]:) é
AB y
Xg + X, 2 -7 5
1
k, = —— =5-
MN K

Diametrningtenglamasintuzamiz
3 9
Y- ¥ Fn(x %)y (-5)- 5(x <)

yoki
5x+y -21 8,

2- usul (3.5) munosabatlardaaylanamarkazinitopamiz

M -8 N2
a= — =—- 4= -—=--—-=1-Q(@44

AB vatarvabuvatargaperpendikulyab o 6 IMjla n
diametrningourchakkoeffitsientlarinihisoblaymiz

1 12 1
X- 5y 12 6, —X —-, —
y y e T ke ¢
1
kpy= — S
MN kAB

Diametrningtenglamasintuzamiz
y- yq :K\/IN(X )&)’ y 1- 5(:)('4)

yoKi
S5x+y -21 @_

315.x*+y* #x 6y Oaylanaberilgan 2x- 3y 43 $vatarga
perpendikulyab o onldignaetrningtenglamasintuzing
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XXIII . Berilgan aylananing berilgan nugtasiga
o0 0 t k a radidsigiray menglamasinituzish

316 X*+y° 6x 2y 19 CaylananingA(5:- 6) nugtasiga
0 0 t k aradiusimgngtenglamasintuzing

317.x*+y* 6x 9 0 aylananingA(6;3) nugtasiga
0 0 t k aradiusinghgtenglamasintuzing

XXIV. Berilgan aylananing berilgan nugtasiga
o0 0 t k a mrinrhagirgrtenglamasinituzish

318.X°+y* -2x 2y 23 CaylananingA(4;-5) nugtasiga
0 0 t k awinmamgngtenglamasintuzing

Yechilishi Urinmaurinishnugtasigao 6 t k aradiukgg a n
perpendikulyardirUrinmaningtenglamasintuzishuchununing
burchakkoeffitsientiniva urinish nugtasinibilish kerak Urinmaning
burchakkoeffitsientiniradiusningourchakkoeffitsientidan
aniglaymiz

(3.5) munosabatlardaaylananingmarkaziO, (& b) nugtani
aniglaymiz

53rasm

122



a=

_2 1= O,(L- 1), (53-rasn).

b=

M
2 2
N

2 2

O,¢ radiusva AB urinmaningburchakkoeffitsientlarini
topamiz

YA ¥ -5-(H _4

kOlA_xA-xq 4 -1 3
1

Koa

Urinmaningtenglamasint o 6 zz.a mi z

Dijiw

kAB =

V- Yo FalX X Y (5)-2(x 4)

yoKi
3x-4y -32 8
319.x*+y* 40y 20 OaylananingA(-2;0) nugtasiga
0 0 t k awinmamgngtenglamasintuzing

XXV. Berilgan ikkita aylananing umumiy
vatari tenglamasinituzish

320.0 0 z kesishuvchushbuikkita
X*+y Rx 2y 23 O0:
X*+y 26x 2y 45 C
aylananingumumiyvataritenglamasintuzing

Yechilishi Quyidagi
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£C+y Rx 2y 23 0:
|
IX°+y> -26x 2y 45 C

tenglamalasistemasinyechily aylanalarningesishismugtalari A
va B ning koordinatalarintopamiz Bu sigemaningldizlari:

=3 % T4 %=2 0y, B
Aylanalarningkesishismugtalari A(3;-4) va B(2;3).

AB vatarningburchakkoeffitsientinitopamiz

k :yB'yA _3'(‘4)
AB
Xg- X, 2 -3

AB vatarningtenglamasint o 6 zza mi z
Y- Y5 HKe(X %)y 3- Kx2)
yoKi
x+y -17 @_

321.0 6 z kesigshuvchushbu
X+y 6y 6 X W 12x C
aylanalarninggmumiy vataritenglamasintuzing.

XXVI . Berilgan nugtadano 6 t uwa behilgan aylanaga
konsentrik b o 0 | aglananing tenglamasinituzish

322. Al4- 7) nugtadaro tiivchiva X +y* #x 2y 11 (
aylanag&onsentrikb o 0 laglamamingenglamasintuzing

Yechilishi Izlanayotgaraylananingnarkaziberilgan
aylananingmarkaziO,(& b) bilan umumiy, radiusiesaO, A gateng

(3.5) munosabatdaaylanamarkaziningkoordinatalarini
topamiz
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01(' 211)

Aylananingradiusinitopamiz

r=0A /(2 4F [1+( 7] -1C
Aylanatenglamasint o0 0 zz.a mi z

[x-(-2)]2 @y 1 1 X +y?> #4x 2y 95 O

yoki
323.A(56) nugtadaro 6 t uva ¥ty 2x 6y 1+0
aylanag&onsentrikb o 6 lagamamingenglamasintuzing

18-A Ellips

y Har biridan fokuslar deb
ataluvchiberilganikkita nugtagacha
bodl| g masofalari yigiadisi
ozgarmas migdor b o 61 dvan
fokuslar orasidagi masofadankatta
b o 6 ) grugtahrning geometrik
0 O relips debataladi

54-rasm Ellipsningtenglamasi

2 2

X
(3.7)

buyerda@ - kattayarimo 6 q ruzunligi; b- kichik yarimo 6 g ni n g
uzunligi (54-rasm).

d, b va C parametrlaorasidagimunosabat

2

2 2
a -b = (3.8)
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bu yerdaC - fokuslarorasidagimasofaning/armi.

Ellipsningekssentrisiteti

c Ja-b
== 27 g
a a (3.9)
Agar ellipsningfokuslari Oy o gda (0;° €) nugtalardayotsa
(55- rasm), u holdauningtenglamasushbuk o 6 r | mao Glhal éi
2 2

Xy
St 4 @ b 3.10)

(3.7)va(3.10)formulalardaX vay 8 o 6 zgar uvechi
koordinatala® ellipsningistdgannugqtasiningoordinatalari

(3.7) ellipsdauning gqaramagarshiuchlariningkoordinatalari
(°a0)va (0;°b)b o 6 y bewositakattao guzunligi 2a vakichik
0 @o 6 z u Bbltopilgdiva, aksinchaellipsningkattao @ uzunligi
2a vakichikodio 6 z u Blbio @iy ellipshimgtegishliuchlari
(°a;0) va (0;°b) topiladi.

Ellips fokuslariningkoordinatalari(° ¢;0) b o 6 y fokashaa
orasidagimasofaZc vafokuslarorasidagimasofazcb o 6y i ¢ h a
fokuslarningkoordinatalari(® ¢;0) topiladi.

2 2
Ellipsni uning ¥+§ 1 tenglamasigk o &yasastg o 6 y i d a

sxemab o 0 y hajaritadi

1. Ellipsning @ va b yarim uchlaritopiladihamda
A(-a0), A(a0), B(0; -be O,B0; ) koordinatalinugtalaryasaladi

2. Bu nugtalarorgali Ox va Oy o daggaparallelt 0 6 g 6 r |

chiziglaro 6 t k g markbz&abidinatalaboshidavatomonlari2a
vazbbooltgpadmddn t hasirgdinadi. k
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y 3.Ellipsnit o 0tga@drnt bur chakni
ichida A, B,, Ava Bnugtalardaro 6t adi gan
egrichizigkabi (g o 6)Ichizidadi (56-rasm).

Ellipsgadoir barchamasalalarda
ellipsningsimmetriyao 0 q koardinata
_x, 0 0 g bilanustmausttushadidebfaraz
gilinadi.

|. Berilgan nuqtalarning berilgan
ellipsgateqishliligini tekshirish
324.1) A9;4), B(12;3) va C(1;6)

2 2

X
nuqtalarningﬁ\__f%5 1 ellipsga

55rasm

tegishliligini tekshiring
2

X2
2) A(v10;2)va B(4:1) nutsqtalarningl—SJfL9 1 ellipsga

tegishliligini tekshiring

Il. Ellipsning tenglamasiniuningo 6 g | ar i ni
00 zunlbiololy dumsh a
325 AgarfokuslariOx o 6 gbdoad lelgpanmgo 6 g Rax12i
va 20=8 berilganb o ¢, un;gtenglamasintuzing

Yechilishi Ellipsning
tenglamasintuzishuchununing
parametrlaria va b ni bilish
kerak Masalashartidan a=6 va
b=4,a vab ningbu
giymatlariniellipsning(3.7)
tenglamasiggg o 6y i b

X2 2
=¥ Lz .
6" 4 yoki

X2 y2 56-rasm

36 16
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tenglamai hosil gilamiz.

326.Agar fokuslariOx o 6 gbdoad leljpanmgo 6 g PazxE B |
va 2b=6 berilganb o 6, unmgtenglamasintuzing

327.AgarfokuslariOy o 6 gbdoad lelfjpanmgo 6 g Paa tO0i
va 2b=4 berilganb o 6, unsngtenglamasintuzing

[l . Ellipsning tenglamasiniuning ikkita garama-qarshi
uchlarini ng koordinatalari (katta yoki kichik o 6 g1 ar i ni
uzunliklari ) va fokuslarining koordinatalari
(fokuslari orasidagimasofg b o 6 y fuzish a
328 Agar ellipsningikkita uchi A(- 6;0)va A,(+6;0)nuqtalarda
fokuslariesa(°4;0) koordinatalabilan berilganb o 6, Uning
tenglamaini tuzing

Yechilishi Masalashartidana=6 va ¢ =4ekanligikelib
chigadi (3. 8 )formulab o ¢ y toparhiab® =6° -4° 20. a va b’
ning giymatlarini(3.7)tenglamaga o 06, yzlanayotgarellips
tenglamasinhosil gilamiz

2 2

X_+L - |

36 20
329.Agar ellipsningikkita uchi A(- 5;0)va A,(+5;0)

nugtalada, fokuslariesa ( N 3kooydindiajabilan berilgan
b o 0, un;gtenglamasintuzing

330.Agar ellipsningikkita uchi B (0;- 8) va B,(0;+8))
nuqtalardafokuslariesa( N 5 :koo@inajalabilan berilganb o 6,1 s a
uningtenglamasintuzing

331.Agar ellipsningikkita uchi (-8 ; 0)va (8 ; O)nuqgtalarda
fokuslariesa(0 ; + 6 )koordinatalambilan berilganb o ¢, ungh@
tenglamasintuzing

Yechilishi MasalashartidarfokuslarOy o 6 qydtighikelib
chigadij u holdab=8, c=6 .
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(3.8)formulab o 6 y: i2°c& a6®> 00 a® vab ning
giymatlarini(3.10)teiglamagay o 6 y s a k

2 2

X,y

—+ - 1
64 100
332.Agar ellipsningikkita uchi (0;° 4) nugtalardgoylashgan
fokuslariesa(0;° 2) koordinatalabilan berilganb o 6, un;n@
tenglamasintuzing

333 Agar ellipsningfokuslariorasidagmasofab ga(fokuslar
Ox o 6 qydtad), kattao 6 t0igatengb o 6, buelbpsning
tenglamasintuzing

Yechilishi Masalashartidan a=5 va c=3. (3.8)formula
b o6y ibehad 6 avab’ninggiymatlarini(3.7)
tenglamaga o 0, yzlanayotgarellipsningtenglamasinhosil
gilamiz

2\
XY
25 16

334.Agar ellipsningfokuslariorasidagimasofalO ga (fokuslar
Ox o 6 gydtad, kattao 6 tRigatengb o 0, buzllpsning
tenglamasintuzing

335.Agar ellipsningfokuslarinikoordinatalar{ N 29 ¢ 10i B
kichik o 0 §gatengb o ¢, buzllpsningtenglamasintuzing

336.Fokuslari(0;°x/§) nugtalardayotganvakattao 6 @ga
tengb o ¢ lelgpanmgtenglamasintuzing

Yechilishi FokuslarOy o 6 gydtadi demak a=3. (3.8)
formulab o 6 y:i ¢ h a

b*=3 (/57 4

a va b® ninggiymatlarini(3.10)tenglamaga o 6,y i b
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ni hosil gilamiz.

337.Fokushri (o;°\/§) nuqtalardayotganvakattao 6 &J/7 ga
tengb o 6 lelgpanmgtenglamasintuzing

V. Ellipsning tenglamasiniuning fokuslari
koordinatalari (fokuslari orasidagimasofg va
ekssentrisitetib o 0 y fuzash a
338 Fokuslari(°4;0) nugtalardayotganva ekssentsiteti
€=0,8b o 0 leljpanngtenglamasintuzing

_C
Yechilishi Masalashartidanc =4, €=— 9.8, C ning
giymatiniikkinchi tenglikkaq o 0,ya+3mi hosilgilamiz. (3.8)

formulab o 6 y: b°’c=h*a4’> 9. (3.7)tenglama 0 6y i ¢c h a
yozamiz

1
339.Fokuslari ( J3; 0) nuqgtalardayotganva ekssentsiteti € = 3

b o 6 lelgpaningtenglamasintuzing

340. Agar ellipsningfokuslariOx o 6 gbdoad, lilar drvasidagi
masofal2 ,ekssentrisitetesae=0,6b o 6, bulBpsning
tenglamasintuzing

V. Ellipsning tenglamasiniuning ikkita garama-garshi
uchlarining koordinatalari (katta yoki kichik o 6 gi md ng)n | 1 ¢
va ekssentrisitetib o 6 y fuzish a

341 FokuslariOx o 6 gbdoad Ivakattao 6 tdiga

ekssentrisitetesae=2/3 gatengb o ¢ leljpanmgtenglamasini
tuzing
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N

C
Yechilishi Masalashartidan 1) a=7; e:a — aning
_14
giymatiniikkinchi munosabatgg o é,fr?ni topamiz (3.8)

__, 814 % 245
formulab o 6 y b miilopamiz b* =7° geg 0 Y9 - (B7)

tenglameb o 6 y:i ¢ h a

NG yz ’ ’
'y yoki 49 245

342.Agar ellipsningfokuslariOx o 6 gbdoag kaftab 6 tDiga,
€ ekssentrisitetiesa0,6 gatengb o 0, buelbpsningtenglamasini
tuzing

343.Agar ellipsningfokuslariOx o 6 gbdoag kichibo 6 16i
ga € ekssentrisitetesal,6 gatengb o 0, buellpsning
tenglamasintuzing

VI. Ellipsning tenglamasiniuningyarimodé gl ar i ni ng
y i g O i(aginasy va fokuslari orasidagi
masofab o 0 y fuash a

344.AgarfokuslariOx o 6 g b a @ lelipanmgyarim
o006 qgl ayii qna hggdokuslariorasidagmasofaesa8 gateng
b o 6, unjgtenglamasintuzing

Yechilishi Masalashartag& o quyalagigaegamiz 1)
a+b B; 2) c=4. (3.8)formulagaC ninggiymatiniqg o 6 y a mn z
b’=a’ 16tenglamalardaiboratsistemaniyechih a=5, b=3 ni
topamiz a va b ningtopilgangiymatlarini(3.7)tenglamaga o 6,y i b
izlanayotgarellipsningtenglamasinhosil gilamiz:

2 2
X_+L 4

25 9
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345.Agar ellipsningyarimo 6 q ¥ ia g 6 25gatengbio 0 | s a
vafokuslari( N kbéordindia)argaegab o 0, unsh@tenglamasini
tuzing

346.Agar ellipsningyarimuchlariy i g 0 P gatengb b 6vas a
fokuslari( N Kbordinat@largegab o 6 unisgdenglamasini
tuzing

VII. Ellipsning tenglamasiniuning katta (kichik) o 6 q i

0 60 z u walbu effipso 6 t a cugtar@ng koordinatalari

b o 6y iuzsh a

347.Agar ellipsningfokuslari Ox o 6 gbdoad ¢llipsM (- 6;4)
nuqtadaro 6 tvasuaingkichik o 6 ¥0igatengb o O, buellpsning
tenglamasintuzing

Yechilishi Masalashartigak o 62b=l0, bu yerda b=5. a ni
hisoblashuchunellipsning(3.7)tenglamasida& va Y

o6zgar uvae di Magianugtaging<oordinatalarinva
b=5qiymatniq o 6 y ,aCh¥i1@0 hosilbod | a d i
a’ va b ning giymatlarini(3.7)tenglamaga o 0, gllipsning
izlanayotgartenglamasinhosil gilamiz
XY
100 25

348.Agar ellipsningfokuslariOx o 6 gbdoag U (L2 12

nuqtadaro 6 tvaskattao O 4Ppigatengb o 6, bulbipsning
tenghmasinituzing

349.FokuslariOx o 6 ghdoad lelgpa (ﬁ;Zx/_Z) nuqtadaro 6 t. a d |
Uningkichik o 0 §gateng Bu ellipsningtenglamasintuzing

VIIl. Berilgan ikkita nugtadano 6 t u ellipshimg
tenglamasinituzish

350. A(V3:/6) va B(3:v2)nugtalardaro 6 t uelligsthirig
tengbmasinituzing Ellipsningfokuslari Ox o 6 gydtadi
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Yechilishi Ellipsningtenglamasintuzishuchuna va b
parametrlarntopishkerak Ellipsning (3.7)tenglamasig®erilgan
nugtalarningcoordinatalarinig o 6, wlindshtirishlardas o 6 n g
ushbusistemanhosil gilamiz

£3b° +6a° =1’
%sz +2a° =0,

Bu sistemadara® =12va b? =8 ni topamiz

Ellipsning (3.7) tenglamasidafydalanih izlanayotgan
tenglamanhosil gilamiz

351. A(6;4) va B(8;3) nuqgtalardaro 6 t uelligsihing
tenglamasintuzing EllipsningfokuslariOxo ¢ qydtadi
352.(v2:2)va (2:v/3) nugtaladano 6 t uedlistirig
tenglamasintuzing EllipsningfokuslariOx o 6 qydtadi

IX. Ellips uchlarining koordinatalarini (0 6 gl ar i ni ng
0 0 z u n | Yeligsrang tenglamisib o 6 y hisolilash

2 2

353-4_9+i/_6 1 ellips berilgan Ellips uchlarining
koordinatalarinvao 6 q | auzunliklarimitpping
Yechilishi Ellips tenglamasidan
a®’=49, a =7, b 186, b ¢
Bu yerda uchlarningkoordinatalari A(°7;0) va B(0;°4),
O6 gl aa iz wnrgindstadisadaZa=2 © 12va2b=2 ® 8
gateng

354.Quyidagiellipslarninguchlarikoordinatalarinva
0 60 g | auzunliklarmitpping:
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X2 y2 X2 y2
2 4+ 3. 2 420
D39 & 21 &1

X. Ellipsning fokuslari koordinatalarini
(fokuslari orasidagi masofani uning tenglamasi
b o 6 y hisolilash

2 2

355. m’fé 1 ellips berilgan Ellips fokuslarining

koordinatalarinva fokuslariorasidagmasofantoping

Yechilishi Ellips tenglanasidana® =100 va b* =36 ga
egamiz (3.8)formulab o 60 y:i ¢ h a

c= %100 36 =£

bu yerda fokuslarningkoordinatalariF (° 8;0) vafokuslarorasidagi
masofa2c=2 ® 1£.

356.Quyidagiellipslarningfokuslarikoordinatalariniva
fokuslariorasidagimasofantoping
2 2 XZ y2
—+Z 1q. _ + 7
1) - 210 26
Xl. Ellipsning ekssentrisitetiniuning tenglamasib o 6y i ¢ h a
topish
2 y2
357. ﬁfa 1 ellips berilgan Bu ellipsningekssentrisitetini
hisoblang
Yechilishi Ellips tenglamasidana® =100va b” =51 . (3.8)
formuladanfoydalani C ni topamiz ¢=+/100 -51 %,

.
Ekssentrisitetn{3.9)formulab o 0 ytbprarhiae:E 0,7,
358.Quyidagiellipslarningekssentrisitetinhisoblang
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2 2
X 2 2

y X“ oy
—+=— 4. RN A
Do g &5 251 =8

XII . Berilgan ellipsning berilgant o 6 ghziq hilan
kesishishnuqtalarining koordinatalarini hisoblash

. 700" 25 T ellipsning x+2y 14 8t o 6 chidiqbilan
kesishismuqtalariningkoordinatalarintoping

Yechilishi Ellipsvat o 6 chigigningkesishismugqtalarining

koordinatalarinhisoblashuchunquyidagitenglamalasistemasini
echishkerak

22 2
ex ¥ 4
1100 25
tx+2y -4 8.

Bu sistemaningldizlari X, =8, Y, Bva X =6, Y, = Ellips
vat o 0 chiaiq(8;3)va(6;4) nugtalard&kesishadi
X2 2

y . e ks -
360.1) 552t o8 ellipsva X+3y -21 €t o 6 chigigning

2 2
2) 5et7g T ellipsva3x+5y -21 €t o 6 chigigning
kesishismugqtalariningkoordinatalarintoping

XIll. Berilgant o O ghizigning berilgan ellips ichida
joylashgankesmasiningo 6 z u n hisoldashn |

2 2

L. . X y L
361.x+4y -28 8t o 6 chigiqning 755" 5z T ellipsichida

joylashgarkesmasiningp 6 z u ntoping i n i

Yechilishi T o 6 ghizigningellipsichidajoylashgan
kesmasiningg 6 z u nHisobfashuchunt o 6 chiaiqvaellipsning
kesishismuqtalarikoordinatalarintopamiz buninguchunushbu
tenglamalasistemasinyechamiz
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éx+4y -28 €
Ly
100 25
Bu sistemaningldizlari: X =12,y; =4va x,=16,y, =3.
T o 6 ghizigningellips bilan kesishismugqtalari A(12;4) va B(16;3).
(1.1)formulab o 6 y ABckésmaningd 0 z u ntbpangz n i

AB=,16 -12¢ B 4 V&

2 2

362.x-2y -2 @t o 6 ahigiqning oy 55 T ellipsichida
joylashgarkesmasining 6 z u ntoping i n i

19- A Giperbola

Har biridanfokuslardebataluvchi

y ikkita nugtagach® o 6 Imgsafalari
' ayirmasiningabsolyutgiymati

0 0 z g ahamuafekuslarorasidagi
masofadarkichik va nolgateng

BA0;b) bod | nkatglikmo 6 Inggtlarning

geometriko 0 miperbola debataladi

Giperbolatenglamasi

Az{ a;0)

> 2 2
Fy(c;0) X X y 4

a® b (3.11)

bu yerdad - hagigiyyarimo 6 g ni ng
uzunlig; b T mavhumyarimo 6 gni ng
uzunligi (57-rasnj. a, b vac
parametrlaorasidagimunosabat

b*>=c* -a°, (3.12)

bu yerdaC - fokuslarorasidagimasofaning/armi.

B, 0;-5}__

57-rasm
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Giperbolaningekssentrisiteti

Jat + i

C
e=— = T
a a . (3.13)

Giperbolaasimptotalariningenglamalari

_ P
y= 3% (3.14)
Tengtomonli giperbolaningenglamasi
-y =" (3.15)

Tengtomonli giperbolaasimptotalariningenglamalari
y= %, (3.16)

(3.11)va(3.15)formulalardanvay-o 6 zgar uv c hi

koordinatalar giperbolaningstalgannuqgtasiningkoordinatalari
(3.14)va(3.16)formulalardan va y - asimptotaningstalgan

nuqgtasiningkoordinatalari

GiperbolaninghaqigiyuchlarinikoordinatalariniA(- 0) va
A(a0) b o 6 y hewositahagigiyo 6 q midrequ Baltopiladiva
mavhumuchlarningkoordinatalariB,(0;- b) va B,(O;b)b o 6 y i ¢ h a
mavhumo 6 g roizamlgi 2b topiladi. Aksincha hagigiyva
mavhumo 6 g | aoronziumdg o & Y gaperbotaninghagiqiy
uchlari (° @0) va mavhumuchlari (0;°b) topiladi.

Giperbolafokuslariningkoordinatalari(°c:0) b o ¢ y fokastar
orasidagimasofaZc vafokuslarorasidagimasofa2c b o éha i
fokuslarningkoordinatalari(° ¢:0) topiladi.

FokuslariOy o 6 gjaylashgargiperbola

yz NG 2
22 12 2

Y _
2 B N
yoKi a (3.17)
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k o 6 r i egabsohodllaayebndaa - haqgigiyyarimo 4§ iy mavhum
yarimo 0O(§8- rasnj.

FokuslariOy o 6 gbdoad |gigeebolaasimptotalarining
tenglamalarushbu

o

11
[

a (3.18)
koor iaadis hni

FokuslariOy o 6 gbdoad |gigesbolauchun(3.12)va(3.13)
formulalaro 6 z g a gdladih s i z

(3.11)va(3.17)tenglamalabilan ifodalangamgiperbolalar
g o 6 s deyiladi FokuslariOy o 6 gbdoad Iteggtomonli
giperbolaningenglamasi

2

2 2
y -x = (3.19)

X2 y2
Giperbolaniuning;' 0 3 tenglamasb o 6 y yasasha

guyidagisxemab o 0 y bajariadi
1 ) giperbolaningyarimo 6 g B aar topiladihamdaA(- a;O)’
A(a0) B(0;-b) va B,(0:b) koordinatalinugtalaryasaladi

y ! 2) bu nugtalardan
OxvaOyo 6qgl ar ga
parallelt o ochizigiar
00t kamarkakzii b
koordinatalaboshida

» boodl| ameareb

tomonlit o 6 g oér |
t odrt hasit ¢ h ak
gilinadi;

3)but 06 goTri
todrtburchakni

58rasm
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diagonallarichiziladiva ularninghar birini ikkalatomongadavom
ettirilib (3.14)giperbolaningasimptotalarinhosil gilinadi;

4) giperbolaning a r moAY(-&i0)nvia A(a0) uchlardan
0 0 t uvalodrdinatalaboshidarmo 6 z o q | sarseasingpttalarga
yaginlashibkeluvchiegrichizigkabi(q o 0)Ichiziadi (58-rasm).

FokuslariOy o 6 gbdoad |(3y1d)giperbolaxamshunga
0 0 X s Yasakdi

Giperbolagaloir barchamasalalardgiperbolaningsimmetriya
0 O kpordinatao 6 g bilanustmaus tushadidebfarazgqilinadi.

|. Berilgan nuqgtalarning giperbolagategishliligini tekshirish

2 2

X
363.1) A(5;6), B(2V/5;4)va C(3;5) nuqtalaryg- %4 !

giperbolaga?2) $(+10;- 2), B(/3;- 5) va C(- 3V2;6) nugtalar

Xy
5 36 2 giperbolagaegishliligini tekshiring

Il . Giperbolaning tenglamasiniuningo 6 glo@aziunl i k1l a
b o6y iuzsh a

364.FokuslariOx o 6 gbdoad hagidiyo 6 p6iga mavhum
o0 0 zsa8 gatengb o ¢ lgigembolaningenglamasintuzing

Yechilishi Giperbolatenglamasintuzishuchuna vab
parametrlarnbilish kerak Masalashartidan 2a=16, a = va
2b=8, b =4, a vab ningbugiymatlarinigiperbolaning3.11)
tenglamasigg o 6,y i b

X2 yZ
64 16
ni hosil gilamiz.

365.FokuslariOx o 6 gbdoag, hagidiyo 6 24iga mavhum
0 0 esad0gatengb o O lgigesbolaningenglamasintuzing
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lll. Giperbola tenglamasin uning hagigyo 6 gqo6zunl i g
(uning ikkita uchi koordinatalari ) va fokuslari orasidagi

masofa(fokuslarining koordinatalari) b o ¢ y iuzish a

366.Agar giperbolaninguchlari A(- 3;0)va A,(3;0)nugalarda
fokuslari (° 5;0) nugtalardeb o 6, unsw@tenglamasiniuzing

Yechilishi Masalashartidana=3 va c=5 ekanligikelib
chigadi (3.12)formulab o 6 y: b’=h’a-3* 6. a va b® ning
giymatlarini(3.11)tenglamaga o 6,y i b

2 2

X_ Y

9 16
ni hosil gilamiz.

367.Agar giperbolaninguchlari A(- 3;0) va A(3;0)

nuqtalardafokuslari (°3V5;0) nugtaladab o 6, Uuningtenglamasini
tuzing

368.Agar giperbolaningokuslari OX o 6 gbdoad, hagidiy
0 0 1Piga fokuslariorasidagmasofaesa20 gatengb o 6, bus a
giperbolaningenglamasintuzing

I\VV. Giperbolaning tenglamasiniuning fokuslari
koordinatalari (fokuslari orasidagi masofg va
ekssentrisitetib o 0 y tuash a

369.Giperbolatenglamasinuningfokuslarinikoordinatalari

- S L
F(°20;0)vaekssentrisitet® = sb 0 ¢ y tuzing a

6]

Yechilishi Masalashartidan ¢=20, €=

20 5
giymatini ikkinchi tenglikkaq o 6 y-§ b3 ni topamiz bu yerda

a:12.

-_5_ ¢ ning
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(3.12) formuladan b>=20° -12 25¢ a va b’ ning
giymatlarini( 3.11 )tenglamagag oyi0,

2 2

X y

144 256
ni hosil gilamiz.

370.Giperbolaningokuslarinikoordinatalarva ekssentrisiteti
berilgan

YFCRZ0, @ 2, o FCao. 0 A1

Uning tenglamasintuzing

V. Giperbolaning tenglamasiniuning haqgiqiy o 6 q i
(mavhumo 6)®io z u walekssemtrisitetib o 0 y tuzish a

371 FokuslariOx o 6 gbdoag, hagidiyo 6 tRiga,
4
ekssentrisiteti; gatengb o 6 |gigeabolaningenglamasintuzing

Yechilishi Masalashartidan 2a=12, buyerdan a=6 va€= 3-

4 c
(3.13)formulab o 6 y € ni hispblaymiz3 =%, c=8. (3.12)

formuladarfoydalanib, b> =8 -6* 28 nj topamiz a va b? ning
giymatlarini(3.11)formulagag o 0 )iziamayotgarienglamani
hosil gilamiz:

2 2

Xy

36 28
372.FokuslariOX o 6 gbdoad, haqgigiyo 6 t¥iga

9
ekssentrisiteti; gatengb o ¢ Igigesbolaningenlamaini tuzing
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373.FokuslariOX o 6 gbdoad, inaviumo 6 8ga,

5
ekssentrisitet@ gatengb o 0 lgigesbolaningenglamasintuzing

5

Yechilishi Masalashartidan 20=38, buyerdan b=4va €= 3
(3.13) formulab o 6 y &°ni topamiz

Jai+ 4

a

252° =9a° 4/

S
3

bu yerda a* =9. a’va b ning giymatlarini(3.11)tenglamaga
gooyi b

ni hosil gilamiz.

374.FokuslariOx o 6 gbdoag maviumo 6 qi cnd 2w | | g |
ga ekssentrisigekbsa% gatengb o ¢ |gigesbolaning
tenghmasinituzing

VI. Giperbolaning tenglamasiniuningyarimo 6 q | ar i
y i g 0 i(aginasy va fokuslari orasidagi
masofab o 0 y fuash a

375.FokuslariOx o 6 gbdoad Igigesbolaninggarimo 6 q( a r |
hagigiyvamavhumo 6 g |) & r g 0 ildgaviafekuslariorasidagi
masofa20 gatengb o 0,luringtenglamasintuzing

Yechilishi Masalashartidaguyidagilarberilgan a+b 44 va
2c=20,buyerda c=10. (312)formulab o 6 y:i c h a

10° =a® +*. Quyidagitenglamalasistemasinyjozamiz
éa+b A4
ta2+b? 400.
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Bu sistemaningdldizlari: & =6, b 8Bvaa, =8, b, =6,
Demak masah shartiniquyidagiikkita giperbolaganoatlantirar
ekan

X2 y2 X2 y2
D36 6at V& g 3
376.AgarfokuslariOx o 6 gbdoad lgigesbolaningl) yarim

o 6 gl a(haqgigiyivantavhumo 6 q| a)y i gb W@gada s |
fokuslariorasidagmasofalOgatengb o 0,1 R)aarim
o0 0 q | a(haqgigiyyvaangavhumo 6 q | &) ayirmasidggva
fokuslariorasidagimasofad0 gatengb o 6, bugjiperbolaning
tenglamasintuzing

VII. Giperbolaning tenglamasiniuning haqigiy
(mavhum)o 6 g © z u walbu giperbolao 6t adi gan
nugtaning koordinatalari b o ¢ y iuzish a

377.FokuslariOx o 6 gbdoad Igigesbolaninchagigiyo 6 q i n i
uzunligi8 gatengb o 6vas (8;6) nugtadaro 6 tba a
giperbolaningenglamasintuzing

Yechilishi Masalashartida2a = 8berilgan bu yerda a =4.
(3.11)tenglamagaa =4qgiymatniva (8;6) nugtaning
koordinatalarinix vayo oz gar uvahi hia@® s gamg z
hosilb o 6 Itemglamadamn’ ni topamiz

2 2

%-% 1 yoki 4b°- 36 B’
bu yerda b* =12, (3.11)tenglamag @ va b? ning topilgan
giymatlariniq o 6, yzlanayotgartenglamanhosil gilamiz:

2 2

X_ Y

16 12

378.FokuslariOx o 6 ghbdoad Igigesbolahagigiyo 6 qi ni n g
uzunligil6 gatengb o 6vas (al0; -3) nugtadaro 6 fba a
giperbolaningenglamasintuzing
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379.FokuslariOx o 6 gbdoad Igigesbolamavhumo 6 qi ni n g
uzunligil2 gatengb o 6Mas €20;8) nugtadaro 6 tbha a
giperbolaningenglamasintuzing

VIIl. Berilgan ikkita nugtadano 6 t ugiperhoianing
tenglamasinituzish

380.FokuslariOx 0 6 gbdoad Iharala(6;3) va (5v2:- 4)
nuqgtalardaro 6 t a dipedaamingenglamasintuzing

Yechilishi Giperbolatenglamasintuzishuchuna®va b ni
topishkerak Berilgannugtalarningcoordinatalarini3.11)

tenglamaga o 0, yshhutenglamalasistemasini
hosil gilamiz

v%l%

/\m

4,

——) =) === (]:

b2
s 0 6 nigtamaniyechih a’> =18va b* =9 ni topamiz

a’ va b® ning giymatlarini(3.11)tenglamaga o 6,y i b
giperbolaningzlanayotgartenglamasinhosil gilamiz

2 2

XY

18 9

381.Fokuslariox o 6 gbdoad Ivaya(né: ~7)va(6v2:4); 2)

(-8;2J_2) va (6;- 1) nugtalardaro 6 t a dipedaaming
tenglamasintuzing

IX. Giperbolaning tenglamasiniuning asimptotalari
va fokuslarining koordinatalari b o 6 y yasabkha

382. Agar giperboh fokuslariningkoordinatalari(°8;0)b 0 ¢ | i b

asimptotalari Y = i/§x tenglamabilan berilganb o ¢, bus a
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giperbolaningenglamasintuzing

b_,
Yechilishi Masalashartidac=8 va 5: 3 berilgan[(3.14)

formuld].Buma 6 | u motdly &wa b ai topamiz (3.12)

formulab o 6 y 64e & ab’ ni yozamiz Ushbutenglamalar
sistemasig&gamiz

éa’+b®> H4
b
a3

Bu sistemadaropilgan @* =16va b® = 48 ni (3.11)tenglamaga
goo,yi b
X2 y2
16 48

ni hosil gilamiz.

383.Giperbolafokuslariningkoordinatalariva
asimptotalarinindenglamalarb o 0 y giperbotaningenglamasini
tuzing

1) F(OS;O)’ y :gx; 2) F(°3;O), y :\7{_2X.

X. Giperbolaning tenglamasiniuning asimptotalari
vagiperbolao 6 t a chugtarng koordinatalari
b o6y iuzsh a

N6
384.Agar giperbolaningasimptotalariy = 3 X tenglamalar

bilan berilganb o § giperbolaningp 6 £6j- 4) nugtadaro 6t adi gar
b o 6, un;gtenglamasintuzing
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b 6
Yechilishi Masalashartidagz % berilgan[(3.14) formulg.

(3.11)tenglamadaXva Y ningo 6 r rf6i- §) &oordinatalarni
g o 0 y mamuyidagitenglamalasistemasintuzamiz

862 (- 4)2

i a2 b 1
I

IE = °\/6

[ a 3 ’

bu sigemadan@” =12va b? =8 ni topamiz

a’ va b? ning giymatlarini(3.11)tenglamaga o 6,y i b

2 2

Xy

12 8
ni hosil gilamiz.

385.Giperbolaasimptotalariningenglamalarva giperbola
0 0 t a dugtgnangkoordinatalarberilgan

1) Y= °\/§x, (9;3J_2); 2) Y= °\/§X, (% 2

3 2

3)y= By (4/3:3/3

2
Giperbolaningenglamasintuzing

XI. Giperbolaning tenglamasib o 6 y unindn a
asimptotalari tenglamalarini tuzish

X2 2

y : : : : :
386.744" 256 2 giperbolaberilgan Uning asimptotalari

tenglamalarintuzing
Yechilishi Giperbolatenglamasida@ va b ni topamiz a=12,
b=16. a va b ning giymatlariniasimptotalarningenglamasiga
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L y— ob = A
q o/ib, Y= 1—2Xyok| y= §X ni
hosil gilamiz.
387.Quyidagigiperbolalarningasimptotalartenglamalarini
tuzing

XZ y2 X2 yZ
XY g4 XY 4
2)9 g

1) 62" 36

XIl. Berilgan nugtadano 0 t uteng tomonli
giperbolaning tenglamasinituzish

388.(- 5;4) nugtadaro 6 t uvafokiuslariOX o 6 gbdoad | g a n
tengtomonli giperbolaningenglamasintuzing
Yechilishi Berilgannugtaningkoordinatalarintengtomonli

giperbolaning3.15)tenglamasiga o 6,%-i5)p -4° & , a® 9
ni hosil gilamiz. Giperbolatenglamasi X*- y* 9.

389.(8;2) nugtadaro 6 t uvafokinslariOx o 6 gbdoaé | g a n
tengtomonli giperbolaningenglamasintuzing
390.(-3; +/5) nugtadaro 6 t uvafokoslarioy o 6 q d a

b o 6 ltemgiomonligiperbolaningenglanasinituzing

XIlII. Giperbola uchlarining koordinatalarini (uning uchlari
0 0 z u n | Yuking#&nglamasib o 0 y hisolilaah

X2 2

391 Giperbolatenglamasberilgan g1 744 2. Uninguchlari
koordinatalarintoping

Yechilishi Giperbolatenglamasidam@ ni topamiz
a’ =81, a = 9. Giperbolaninguchlari (- 9;0) va (9;0) nuqgtalarda
joylashgan

2 2

Xy

392.Giperbolatenglamasberilgan 36 14 1. Bu giperbola
uchlariningkoordinatalarintoping
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393.Quyidagigiperbolalaruchlarininguzunliklarini toping
X2 y2 X2 y2
—-=— 4, —-= 4
D25 29 7 212" a1
XIV. Giperbola fokuslarining koordinatalarini
(fokuslari orasidagi masofani giperbolaning

tenglamasib o 0 y hisolilagh

2 2

394.Giperbolatenglamasberilgan1—5' %9 31 .Bu giperbola

fokuslariningkoordinatalarintoping
Yechilishi. Giperbolatenglamasidana® =15, b® =49, (3.12)
formulab o 6 y:i ¢ h a

c’=15 49 64,c =8

Fokuslar(- 8;0) va (8;0) nugtalardgoylashgan

X2 2

395.Giperbolatenglamasberilgan 1, 55 1. Bugiperbola
fokuslariningkoordinatalarintoping
396.Quyidagigiperbolalarningokuslariorasidagmasofani
toping
2 y2 X2 y2

XY 4., X Y 4
1) %8 36 7 212 2

XV. Giperbolaning ekssentrisitetini uning
tenglamasib o 0 y hisolilagh

2 2

397.Giperbolatenglamasberilgan 5" %1 3 Uning

ekssentrisitetinioping
Yechilishi Giperbolatenglamasidana® =25, b®> =11
Ekssentrisite{3,13)formulab o 6 y hisohtamadi

Vv25+11 6

e= =.
5 5
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398.Quyidagigiperbolalarningekssentrisitetinioping
X2 y2 X2 y2

oL g L 4
D9 7 2) 25" 24

XVI. Fokuslari Ouo gdab o 6 | gperbola

X2 2

Yy _ : : . .
399.3—6' 64 I giperbolaninguchlarini fokuslariri,
ekssentrisitetinva asimptotalarintoping
Yechilishi Berilgangiperbola(3.17)ko 6 r i regas h g a

2 2

Xy _
P

y a amngfokuslariOy o 6 qydtadi Tenglbmadan

a’=64, a = 8yab®=36, b = 6. Giperbolaninguchlari

A(0;-8)va A (0;8)nugtalarddb o 61 a d i

(3.12)formulab o0 6 y: iC’c-lp4 36 %00, c  =1(: demak
fokuslar F,(0;- 10) va F,(0;10) nugtalardajoylashgan

Ekssentrisgtni (3.13)formulab o ¢ y hisobhagmiz

5
e==.
4

Giperbolaningasimptotalarin(3.18)formulab o ¢ y topariza

2 2

400. 9 %3 = I giperbolaninguchlarinj fokuslarini

ekssentrisitetinva asimptotalarintoping
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20-A Uchi koordinatalar boshidab o 6 | pgrabnola

Fokusdebataluvchiberilgannuqtadarva direktrisadeb
ataluvchiberilgant g @ chizigdan(fokusdirektrisadayotmayd)
tenguzoglashgamugqtalarninggeometriko ¢ paraboladeb
ataladiUchi koordinatalaboshidasimmetriyao 6 Qxio 6bgqo 6 | g a n
vatarmoglario iiggaqaraby o 0 n @arapbaamingenglamasi
quyidagik o 0r i mo &lha di

y?=2px(p >0) (3.20)

bu yerdap - parabolaningparametrt fokusdandirektrisagacha
b oo Ilmgsofa Xvay -0 6 z g a koordiratalar parabolaning
Istalgannugtasinikoordinatalari

Parabolaninglirektrisasi

Y
y= P .
tenglamasi X = ~ (5%rasn). Uchi

koordinatalaboshidasimmetriya

0 6 X o 6bgo 6 Ivatarmoglari

x=— chapgagaraby o 6 n aaraba@aming
tenglamasquyidagik o 6 r i ni s h d e
bodl adi

(2:0) y’= 2px(p ©.
(3.21)

Uning direktrisasining
tenglamasi

59%rasm

X :g (60-rasn).
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Uchi koordinatalaboshida
y simmetriyao 6 Iof ® 6 Qy io Hxigmat
giladiganvatarmoglariyuqorigagarab
y 0 0 n arabaamingenglamasi
x=f quyidagik o 6r i ega s h g a

x> =2py(p >0).
x (3.22)
Uning direktrisasiningenglamasi

_ P

y 2

Uchi koordinatalaboshida
60-rasm simmetriyao 6 Iy ® 6 Qyio hxigmat
giladiganva tarmoqlaripastgagarab
y 0 6 n parabaamindenglamasquyidagik o 6 r i ega s h g a

x*= 2py(p ©.
(3.23)

x* = 2py

Uning direktrisasining
tenglamasi

_P
Y72

61-rasm

Bu paragrafningrarcha
masalalarid&oordinatao 6 g | ar i
biri parabolaningimmetriyao 6 deb
farazqilinadi.

62-rasm
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|. Berilgan nuqtalarniig berilgan parabolaga
tegishliligini tekshirish

401. AL- 2), B(4;4) va C(1;3) nugtalarningy’ = 4x parabolaga
tegishliligini tekshiring

402. A-3; 3), B(3V3;- 9) va C(5;- 8) nugelarning X° = 3y
parabolagaegishliligini tekshiring

Il. Uchi koordinatalar boshidab o ¢ | pgrabolaning
tenglamasiniuning fokuslari koordinatalari
b o6y iuzsh a

403. Agar uchikoordinatalatboshidab o 0 |pgrabolaning
fokusi F(3;0) nugtadayotsa bu parabolanindgenglamasintuzing
Yechilishi Parabolanindokusi Ox ningmusbatyarimo 6 g i d a
yotibdi, demak parabolaningimumiyk o 6 r i ntengldmash g i
(3.20 tenglbmabilan beriladi uningfokusiningkoordinatalari

&
Flggp?o . p ni topamiz 223, P . p ning giymatini (3.20)

tenglamaga o 6,Wi=R & 12x, ¥ 12 nij hosil gilamiz

404.Agar uchikoordinatalaiboshidab o 0 |pgrabolamg
fokusi: 1) F(5,0); 2) F(-4,0); 3) F(0;2)) va4) F(0;- 3) nugtadayotsa
bu parabolanindenglamasintuzing

lll. Uchi koordinatalar boshidab o 6 | pgrabnlaning
tenglamasiniuning direktrisasi tenglamasi
b o6y iuzsh a

405.Agar uchikoordinatalaboshidab o 6 Ipgrabolamg
direktrisasix= 4t o ochizigdaniboratb o 6, unin@
tenglamasintuzing

Yechilishi Direktrisadarkoordinatalaiboshigachd o 6 | g a n

P _
masofag gateng demak - =4, P 8.

Bu parabolaningenglamasumumiyk o o r i (3.203 h d a
tenglamabilan beriladi chunkidirektrisaningabssissagnanfiy.
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(3.20)tenglamaga parametrningjiymatiniqg o 0,y i b
parabolaningenglamasinhosil gilamiz

y* =16X .

406.Agar uchikoordinatalaboshidab o 6 Ipgrabolaning
direktrisasi 1) X= 2;2) x=3; 3)y=4; 4 y=1lt o6 gdr i
chizigladaniboratb o ¢, unsh@tenglamasintuzing

IV. Uchi koordinatalar boshida Ox (Oy) o 6 grashatan

simmetrik va berilgan nugtadano 6 t u pa@bolaning
tenglamasinituzish

407.Uchi koordinatalaboshida Ox o 6 gneslzatarsimmetrik
va A(L;- 2) nugtadaro 6 t uparabelaningenglamasintuzing

Yechilishi 1zlanayotgarparabolaningimmetriyao 6 lgp © 6Qyi b
0 Oxggmatgqiladi vaparabolaA(L;- 2) nugtadany a Groiér t i nc hi
chorakdayotuvchinugtadaro 6 t, @eohak parabolaumumiy
k o6r i (3.203tdnglaanabilan beriladi Bu tenglamagaA(l;- 2)
nuqgtaningkoordinatalariniq o 0, ¥\-2)’b=2p 10p 2ni topamiz
(3.20)tenglamagap ninggiymatiniq o 0 y ,gparabdianing
tenglamaini hosil gilamiz

y> =4x.

408.Uchi koordinatalaboshidaOxo ¢ gneslaatarsimmetrik
val) (5;- 3); 2)(-4;2); 3)(-2;2) nugtadaro 6t uv c hi
parabolanindenglamasintuzing

409.Uchi koordinatalarboshida Oy o 6 gneglaatarsimmetrik

va A(4;2) nugtadaro 6 t uparablolaningenglamasintuzing

Yechilishi Parabolaningimmetriyao 6 Qyio 6bgo 6| a d i
paraboleesaA(4; 2)nugtadaro 6 t, dechak izlanayotgarparabola
umumiyk o 0 r i (3.R2%tdnglaemabilan beriladi Bu tenglamaga
A(4;2) nugtaningkoordinatalarinig o 6,yphibbpamiz p=4.
(3.22)tenglamagap ninggiymatiniq o 6 y gaadag
parabolaningenglamasinhosil gilamiz
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410.Uchi koordinatalaboshida Oy o 6 gneglaatarsimmetrik
val) (2;- 3); 2) (- 3;1) nugtadaro 6 t uparablolaning
tenglamasintuzing

V. Koordinatalar boshidano 0 t u pam@iolaning
tenglamasib o 0 y unmdpdarektrisasi tenglamasinituzish

411.Parabolaenglamasberilgan y* =6x . Uning direktrisasi
tenglamasintuzing

Yechilishi Parabolaningy” =6x tenglamasidan2p = 6,

©

p=3. y* =2px parabolaninglirektrisasitenglamasix= —

N

3
k o 6 r i ega Bemak direktrisaningtenglamasiX= > yOKi
2x+3 b ool adi
412.1) Y*=8X ; 2) Y= 9x : 3) X' =4y ; 4) X’ = 10y
parabolaninglirektrisasitenglamasintuzing

VI. Koordinatalar boshidano 6 t upam@iolaning
tenglamasib o 0 y unmdpfekusi koordinatalarini hisoblash

413.Paraboldenglamasberilgan y* =12x .Uning fokuslari
koordinatalarintoping
Yechilishi Koordinatalatboshidarfokusgachd o 6 Imgsofa

g gateng Y’ =12x parabolaenglamaglan 2p =12, p=6va
2:3. Demak F(3;0).

414.Parabolaningjuyidaberilgantenglamasb o 6 y uniagh a
fokusi koordimatalarinihisoblang 1) y* =6x :2) Y= 4x ; 3)
x* =14y ; 4) X = by.
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VIIl. Uchi koordinatalar boshidab o 6 | pgrabnlaning
direktrisasi tenglamasib o 6 y und a
fokusi koordinatalarini hisoblash

415.Agar uchikoordinatalaboshidab o ¢ Ipgrabola
direktrisasiningenglamasix= 3 b o 0, unmgfokus
koordinatalarintoping

Yechilishi Koordinatalamoshidardirektrisagachd® o 6 | g a n
masofakoordinatalaboshidarfokusgachd o 6 Imgsafagdeng

vauhamb o ég gadeng Direktrisaningx = 3 tenglamasydan

o v P ,
523 ekanligikelib chigadi TenglamasiX = P bodl gan
direktrisagdokusi musbatbssissd(3;0) gaegab 0 6 | g a n
y* = 2px parabolamoskeladi

416.Uchi koordinatalaboshidab o ¢ |parabolaning
direktrisasil) x=2; 2)x= 5; 3)y=4; 4)y= 6 tenglama
bilan berilganb o ¢, pasaboldokusiningkoordinatalarintoping

VIII. Uchi koordinatalar boshidab o ¢ | pgrabolaning
fokusidan uningo 6 g pegrandikulyar b 0 6d 6 tbu v c h i

vatarning o 60 z u n hisoldashn i , /
M7= (3, 8)

417. y* =12x parabolaberilgan
Parabolaningokusidanuningo 6
perpendikulyab o 6d a tbuwatarh
ning uzunligini toping

Yechilishi Vatar parabolaning
fokusi orqgali o 0 t parabolao 6 g
perpendikulyardir shu  sababli
vatarning parabola bilan kesishish
nugtalarining abssissasi fokusning
abssissadbilan umumiyb o 6 I(6&- c
rasnm). Parabola tenglamasidar
fokusningkoordinatalarintopamiz

63-rasm
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y?=12x: 2p =12;g 3, F(3.0)

Vatarningparabolabilan kesishismugqtalariningordinatalarini
topish uchunparabolaenglamasiga = 3giymatni(vatarning
parabolabilan kesishismugqtalariningabssissa¥ig o 6 y:a mi z

y?=12 @ 3€ buyerda Y., = B.Demak vatarningparabolabilan
kesishismugqtalariM,(3;6)va M,(3;- 6) ekan MM vatarninguzunligi
2FM, =2 © 12 gateng

418. y* =20x parabolaberilgan Parabolanindokusidano 6 t i b
uningo 0 q peendikulyab o 6d 4 tbeatarninguzunligini
toping
IX. Uchi koordinatalar boshidab o 6 | pgrabolaning
berilgant o 6 ghizig bilan kesishishnugtalarini ng
koordinatalarini topish

419. y* =16x parabolaningdx- 3y 48 €t o 6 @higigbilan
kesishismugqtalarinitoping

Yechilishi Parabolavat o 6 chigigningkesishismugqtalarini
topishuchunushbu

&y’ =16x
{4x- 3y 8 6

sistemaniyechamiz Bu sistemanindldizlari X, =1, ¥, =4 va
X, =4, Yy, =8. Demak parabolavat g @ chiziq (1;4) va (4;8)
nugtalardé&kesishadi

420.1) y° =16x parabolaning?x- y 2 6t o échizigibilan;
2) ¥° =4x parabolaning?x- 3y # €to 6 gchizigibilan
kesishismugqtalarinitoping

X. Uchlari koordinatalar boshidab o ¢ |ikit n
parabolaning kesishishnugtalarining koordinatalarini hisoblash
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421.y° =9x va x* =9y parabolalarningesiishsmugtalarini

Yechilishi Berilganparabolalarnindcesishismugqtdarini topish

toping
uchunushbu
y 4 (y — b)? = 2p(x — @)

64-rasm

v

£y’ =9x
15 =9y

tenglamalasistemasini
yechamiz Sistemanyechib

=0, ¥, Vva
X, =9, ¥, O ni hosilgilamiz.

Demak parabolallr(0; 0)va(9;
9) nugtalard&kesishadi

422.y=X va X=Y

parabolalarnindkesishish
nugtalarinitoping

21-A Uchi ixtiyoriy nuqtadab o 6 | pgrabola

-b)*=-2p(x-a)

y

y

A

NS 4
NS

65-rasm

\ 4
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Uchi (a;b) nugtada
simmetriyaodi Ox o@ga
parallelbodganvatarmoglari
onggayo ralgan
parabolaningenglamasi
quyidagikoainishgaega(64-
rasny:

(y-b* 2p(x 8.
(3.29
Uchi (a;b) nugtada
simmetriyao 6 Qxio @ga
parallelb o 0 Ivgtarmoglari



chaptomongay o 0 n arapa@amindenglamas(65- rasmn):

. (y- b* =2p(x &.
y (3.25)

(x-aP=2p(y-b) % Uchi (a;b) nugtada
\ Lp / simmetriyao 6 Qyio 6 g q a
A(a;b) |2

parallelb o 6 lvag a n

<

v

tarmoglariyuqgoriga
y 0 0 n arabaaming
tenglamas(66-rasm:

66-rasm (x- a)2 2p(y bH.
(3.26)
Uchi (a;b) nugtada
simmetriyao 6 Qyio 6 q q a

parallelb o 6 lvag a n
tarmoglaripastgay o 6 nal g a

’\ ' «  parabolaningenglamasi
7: (x = a)? = ~2p(y — b) (67-rasm):
67-rasm (X' a)2 = 2'p(y @'
(3.27)

Y ugoridagitenglamalarnindpar qaysisidgparabolaning
parametrip>00 parabolanindokusidanuningdirektrisasigacha
b o 6 Imgsofa

|. Uchi (a;b) nugtada, simmetriyao 6 @x(Oy)o 6 q g a
parallel b o 6 | vgleemigan nugtadano 6 t a darapalaming
tenglamasinituzish

423.Uchi A(L;2) nugtadasimmetriyao 6 @xio 6 gparallel
b o 6 IvgM(4;8)nuqgtadaro 6 t a darabotanindenglamasini
tuzing

Yechilishi Masalashartida(3.24)k o 6 r i nparabold a g |
berilgan chunki M (4;8)nuqgtaparabolauchidano 6 n gpylaahgan

shuninguchunparabolaningarmoglarihamo 6 togonga
158



y 0 6 n ap pprametrnhisoblashuchun(3.24)tenglamagaA(l; 2)
uchningva M (4;8)nuqgtaningkoordinatalarinig o 6 y:a mi z
(8- 2¥ =2p(4 1), buyerda p=6. (3.24)tenglamagap ning
topilgangiymatiniva A(L;2) uchningkoordinatalarinig o 6,y i b
izlanayotgartenglamanhosil gilamiz;

y’-4y 12x 16 ©

424.Uchi A(-4; 2)nugtadasimmetriyao 6 @xio 6 gparallel
b o 6 IvgM(t3) nugtadaro 6 t a garabodaningenglamasini
tuzing

425.Uchi A(2;4)nugtadasimmetriyao 6 Qyio 6 gpqrallel
b o 6 IvgM(n6;8) nugtadaro 6 t a garabotaningenglamasini
tuzing

426.Uchi A(- 2; 4) nugtadasimmetriyao 6 @xio 6 gparallel
b o 6 Ivgkaondinatalaboshidaro 6 t a garagodaning
tenglamasintuzing

427.Uchi A(5;- 5)nugtadasimmetriyao 6 Qyio 6 gpaqrallel
b o 6 Ivagkaondinatalaboshidaro 6 t a garabodaning
tenglamasintuzing

428.Uchi A(- 2;1)nugtadasimmetriyao 6 Qyio 6 gpaqrallel
b o 6 lvgM(B- 6)nugtadaro 6 t a garagotanindenglamasini
tuzing

Yechilishi Masalashartida(3.27)k o 6 r i nparabdad a g i
berilgan M (5;- 6) nugtaparabolauchidanpastdgoylashganligi
uchunparabolanindarmajlari hampastgay o 0 n ap pgranretrni
hisoblashuchun(3.27)tenglamagaA(- 2;1)uchiningva M (5;- 6)

nugtaningkoordinatalarinigodyamiz (5+2) = 2p( 6- 1)-bu

-
yerdan P= 5 p ningtopilgangiymatiniva A(- 2;1)uchning

koordinatalarin(3.27)tenglamagaodyib, izlanayotgartenglamani
hosil gilamiz

X*+4x #y 3 0=
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429.Uchi A(3;- 1) nugtadasimmetriyao 6 @x o 6 gparallel
b o 6 lvgM(n3; d)nugtadaro 6 t a garabodanindenglamasini
tuzing

430.Uchi (3;5) nugtadasimmetriyaugi Oy o 6 gparallel
b o 0 Ivagkaondinatalaboshidamo 6 t a garabodaning
tenglamasintuzing

ll. Parabolaningtenglamasiniuning uchi
va fokusining koordinatalari b o 0 y tuzish a

431.Agar parabolaningichi A(2; 3)nuqtadava fokusi F (6;3)
nugtadab o 6, buparabolanindenglamasintuzing

Yechilishi Masaladg3.24)k o 6 r i nparaboléberilgan
chunkiparabolaningg 6 gxio 6 gpgrallel(uchningvafokusning
ordinatalar teng demak ular Ox gaparallelb o 6 It g a higigda
yotadila) va parabolaarmoglario 6 togongay o 6 n gunigga n
fokusiparabolauchidano 6 n gpydaahgai.

Parabolaenglamasintuzishuchun p parametrntopamiz

Parabolaningichidanfokusigacha o 6 Im@ﬂ)fagag teng

., P _ : : :
Masalashartldan§—|6 2 4 (fokusvauchningabssissalari

ayirmasiabsolyutkattaligib o 6 y alirradh, ahunki p >0), bu
yerdan p=8.

(3.24)tenglamagaA(2; 3) nugtaningkoordinatalariniva p ning
topilgangiymatiniq o 0, yparabolaningzlanayotgarienglamasini
hosilgilamiz. y°- 6y -16x 41 C.

432.Uchi A nuqtadavafokusi F nugtadéb o 61 g an
parabolaningenglamasintuzing

1) A(4,6), F(-2;6); 2) A3;-2), F(3,0); 3) A-11)
F(-1 4).
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lll. Parabolaning tenglamasiniuning uchi
koordinatalari va direktrisasi tenglamasib o 6 y iuzish a

433.Uchi A(4;6)nuqgtadadirektrisasix= 2b o 61 g an
parabolaningenglamasintuzing

Yechilishi Masalashartida(3.249 k o 6 r i nparabold a g i
berilgan chunkiuningdirektrisasi(x= 2)Oxo0 6 g d a
perpendikulyarva demak parabolaningg 6 @ x o &Gaparallelva
uningtarmoglario 6 toongay o 6 n ddiregtasauchdan
chaprogdoylashgai). Parabolaenglamasintuzishuchun p
parametrniopamiz Parabolaningichidandirektrisagach® o 6 | g a n

masofag gateng Masalashartidamg direktrisava parabolauchi
absiissalarinin@bsolyutgiymatlariy i g 0 i temgligsyi agéan i

§=| 2 4 6 gkanligikelib chigadi bu yerda p =12. (3.24)
tenglamagaA(4; 6) nugtaningkoordinatalariva p ningtopilgan
giymatiniq o 0, yarabolaningzlanayotgantenglamasinhosil
gilamiz

y°-12y -24x 132 &

434.Uchi A(L;- 3)nugtadadirektrisasix=5b o 6 1 g an
parabolaningenglamasintuzing

Ko satma g kattalik direktrisava uningabssissalari
ayirmasigaeng

435.Uchi A(- 2;4) nugtadavadirektrisasiy= 2b o 6 | g a n
parabolaningenglamasintuzing

436.Uchi A(-3;5)nugtadavadirektrisasiy=7b o 6 | g an
parabolaningenglamasintuzing

437.0x 0 6 gneplaatarsimmetrikb o 6 IvauahnA(-2;0)
nuqgtadadirektrisasiesaOy o @aniboratb o 6 Ipgrabolaning
tenglamasintuzing
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Yechilishi Masalashartida(3.25)k o 6 r | nparabold a g i
berilgan chunkiuchningabssissasPy o 6bilan ustmaust
tushuvchidirektrisadarchapdayotadiva parabolaningarmoqglari

chaptomongay o 6 n ag:d An2 (parabolauchidan

koordinatalaboshigachd o 6 Imgsafg, bu yerda p=4. (3.25)
tenglyamagaA(- 2;0) uchningkoordinatalariniva P parametrning
topilgangiymatiniqgo 6 y i b

y°+8x 46 6
ni xosil gilamiz.

438.0x0 6 gniplaatarsimmetrikb o 6 Ivaguahin(3;0)
nugtadadirektrisasiesaOyo 6 q baaib o 6 Iparabolaning
tenglamasintuzing

439.0x 0 6 gniplaatarsimmetrikb o 6 IvauahinA(- 4;0)
nugtadadirektrisasiesax=2t o oOchizigdaniboratb o 6 | g a n
parabolaningenglamasintuzing.

440.0yo0 6 gnéplaatarsimmetrikb o 6 IvauahiA(0;2)
nugtadadirektrisasiesaOx 0 0 q thaatb o 0 Ipgrabolaning
tenglamasintuzing

441.0y o 6 gneslaatarsimmetrikb o 6 IvauahnA(0;- 2)
nuqtadadirektrisasiesay = 5 to0 g ohizigdaniboratb o 6 1 g a n
parabolanindenglamasintuzing

442.0y o0 6 gnistaatarsimmetrikb o 6 |vauahin A(O;- 3)
nugtadadirektrisasiesaOx o 6 q tha@atb o 6 Ipagrabalaning
tenglamasintuzing

IVV. Parabolaning tenglamasiniuning fokusi koordinatalari
va direktrisasining tenglamasib o 0 y fuash a

443.FokusiF(4;3) nugtadab o 6 | diyektrisasiesax= 2
tenglamabilan berilganparabolanindgenglamasintuzing

Yechilishi Masalashartida(3.24)k o 6 r i nparabold a g i
berilgan chunkidirektrisaOx o @gaperpendikulyarva, demak
parabolaningg 6 Gxio 6 gparalle| tarmoglariesao 6 tEonga
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y 0 0 n ddirektasafokusdanchapdgoylashgan p parametrni

topamiz Fokusdardirektrisagaché o 6 ImgsafaP=| 2 4 6

gateng Parabolaichining koordinatalarintopamiz Fokusdan

uchgachdshuningdekdirektrisadaruchgachdam) b o 6 Imgsofa
6

5 3 gateng biroq fokusningabssissast gateng binobarin

parabolauchiningabssissasa=4 -3 *b o ¢ ordinatasiesa
fokusningordinatasbilan bir xil (parabolaningo 6 &% o dya
paralle): b=3, AL 3). p ningtopilgangiymatiniva AL 3)ni (3.24)
tenglamaga o 0, yparabolanindgenglamasni hosil gilamiz:

y° -6y -12x 21 G

444.FokusiF(6;- 1) nugtadab o 6 | diyektrisasiesax=2
tenglamabilan berilganparabolaningenglamami tuzing
445.Fokusikoordinatalaboshidab o 6 | diyektnsasiesa

X= 4 tenglamabilan berilganparabolanindgenglamasintuzing
446.Fokusi(2;2) nugtadab o 6 | diyektrisasiesay= 4
tenglamabilan berilganparabolaningenglamasintuzing.
447 .Fokusikoordinatalaiboshidab o 6 | dyektrisasiesa

y = 4tenglamabilan berilganparabolaningenglamasintuzing

V. Parabolauchining koordinatalarini uning
tenglamasib o 0 y hisolilagh

448.y= AX +Bx €tenglamabilan berilganparabolauchining
koordinatalarinitoping

Yechilishi Berilgantenglamani(x- @° 2p(y B
k aidishdagitenglamageltiramiz y= AX +Bx €
tengalamaningkkalatomonini A gab o 6 | :a mi z

Yoy 84 &
A A A
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O 0 rtognonnit o ¢ckVadratgao Id|ram|z buninguchun

C
tenglamanlng:hapvaungtomonlgaaez—A cnl goos hvaxruzonl

hadnichaptomongao 6 t k az a mi z

y C P B B
- — 2%— —=+
A A 4K 2A 4K

14 4AC-B 63, B ©
i - 4._(-5’
Ac 4A  ZE 2A 2
Soongr a
AAC- B B
=b, — & —=2
4A on S va pamepb

debolib, (3.26) k 0 0 r i nparabolanhogiligilamiz.
y=AX +Bx €

L . ..aB . B-4AC , .
koor i nparablmldnmg;ahlgeZAr IA nugtadab o 0l a di

Bu munosabatlardaparabolauchiningkoordinatalarinhisoblasida

foydalanish mumkin masalany =3x* -2x 4 parabolauchining
koordinatalaribu yerdaA=3, B = 2va C=4) quyidagichab 0 61 a d i

2 o
2A 3 an 37 "F373

449.Parabolaenglamasberilgan X°- 8x -4y 28 C.
Parabolaichiningkoordinatalarintoping

Yechilishi Butenglaman{3.26)k o 0 r i keltirantizgoaning
uchunquyidagialmashtirishlarnbajaramiz

X*- 8x 4y 28
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X*-2 @x 4 4y 28- 4 ;(x 4)2 “4fy 3
bu yerda
a=4, b 33, 2p 4; A(4;3)

450.1) X*- 6x -6y 21 0;2) x*+8x 6y 21 Cparabola
uchiningkoordinatalarintoping

451.Paraboldenglamasberilgan y°- 6y -12x 33 C.

Parabolauchiningkoordinatalarintoping

Yechilishi Butenglamani(3. 24)k o 0 r 1 keltiranhzgoaning
uchun449-masaladdajarilganalmashtirishlarga 6 x s h a s h
almashtirishlarnbajaramiz

y’-6y 12x 33 Oy 23y B X 383 3
(y-3)° “42(x 2),
bu yerda
a=2, b 3, 2p %2, A(Z3)
452.Parabolaenglamasberilgan y*+6y 8x 15 O
Parabolaichiningkoordinatalarintoping

VI. Fokusning koordinatalarini parabola
tenglamasib o 0 y hisolilash

453.y*+4y -24x ¥6 (paraboldokusiningkoordinatalarini
hisoblang
Yechilishi Parabolaenglamasin{3.24)k o 6 r i keltiranhzg a

y +4y 24x 76; Y 22y02 424 =76 2
(y+2)" =24(x 3).

bu yerda
AB-2), 2p =24, p %2
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Parabolaningichidanfokusgacha

y p_ 12
7 L = :6
boo Imgtsa)fa2 5

gateng Fokusningabssissasi
3+§ :3 6‘ ggateng

Fokusparabolaningichidano 6 n g d a
joylashganchunkiparabolaningarmoqlari
0 0 n gagaganfokusningordinatasiesa
uchningordinatasigdeng chunki
parabolaningg 60 Gxio &aparalleldir(68-
rasn), u holda F(9;- 2).

454.1) y°- 8y 8x 8 (;2)
ofrasm y?-12x -36 €. Paraboldokusining
koordinatalaini hisoblang

455.X* - 4x -16y 68 (paraboldokusiningkoordinatalarini
hisoblang

Yechilishi Paraboladenglamasin{3.26)k o 0 r i keltiranizg a
X*-4x 46y 68; ¥ 22202 +6y =68 2
(x-2)" 46(y 4,

bu yerda

69-rasm

A(2:4), 2p=16, p =8
Parabolaningichidanfokusgacha

. p_38 .
b o 6 Imgsmfa;; =7 *ga fokusning

. AP _
ordinatasi**~ = 4 8gateng

Fokusparabolamguchidan
yuqoridayotadi chunkiparabolaning
tarmoglariyuqorigaqaraganfokusning
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abssissagsauchningabssissasigegeng chunkiparabolaning 6 q |
Oy o 6 gparallel(69-rasn). F(2;8).

456.1) X* +10x 8y 41 ( 2) x*- 6y -9 6parabola
fokusiningkoordinatalarinhisoblang

VII. Parabolaningsimmetriya o 6 tnglamasini
parabolatenglamasib o 6 y fuzish a

457.y?- 6y -8x 7 Oparabolaberilgan Parabolad 6 qi ni ng
tenglamasintuzing

Yechilishi y*- 6y -8x 7 Oparabolaning 6 eninguchi
orgali Ox o 6 gparallelholdao 0 t. Radabolaenglamasin(3.24)
ko 6 r i rkeltisid) parabolauchiningkoordinatalarinhisoblaymiz

y’-6y Bx #; Yy 2-3y03 8x % §-
(v-3)° B(x 3,
bu yerda
a= 2, b 3 A 23

Parabolaning@ 6 §(i2;3) nugtadaro 6 t, @eohak uning
tenglamasiy =3.

458.1) y>-10y -10x 5% C; 2) X% +16X -18y 300 (parabola
0 aGning tenglamasintuzing

VIIl. Parabolaning direktrisasi tenglamasiniuning
tenglamasib o 0 y tuzish a

459.y*- 4y -20x 24 (parabolaberilgan Uning direktrisasi
tenglamasintuzing

P
Yechilishi Parabolaninglirektrisasiuninguchidan’s masofada

paraboleo 0 q pegendikulyaholdao 0 t. Radabola
tenglamasidamp ni topamiz
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y2-4y 20x 24; y 22y04 2 =24 4
(y-2)° =20(x 3,
bu yerda
a=1, b =2; AL2)

_ P _
2p=20, — =5.
P 2

Parabolaningsimmetriya o 6 ¥ o 6 q pasallel va uning
tarmoglario 0 tomongay o 60 n adengalkparabolaninglirektrisasi
uning uchidanchaprogdao ¢ t. Buhdantashqari u koordinatalar
boshidanham chaprogdao 6 t, ahdnki parabolaninguchidan Oy
0 0 q g b ¢ & Bmgsofal ga direktrisagachd o 0 Imgsofeesab

gateng Direktrisaningabssissasg' 1 = 1 4ayirmaningmanfiy
ishorabilan olinganigateng shu sabablidirektrisaningtenglamasi
x=4boo6l adi

460.1) y>- 2y -10x ¥ 2) y*+8y 8x 32 (
3) xX*- 6x 2y # Oparabolaninglirektrisasitenglamasintuzing

IX. Parabolani uning tenglamasib o 6 y yasabha
461.%°- 2x -y 8 0 parabolaniasang

Yechilishi 1- usul Tenglamaniy=AX +Bx €k 0 6r i ni s hg
keltirib, Yy=X* -2X 8 nj hosil gilamiz.

448 masaladay = AX +Bx € parabolantekshirgandaining
& B B?-4AC
uchinikoordinatalariuchunge oA AR
edi. Ulardanberilganparabolauchiningkoordinatalarinhisoblash
uchunfoydalanamiz A=1, B =2vaC= 8 gaegamizBo 6| ar n i

yuqoridagiifodagaq o 0 y:a mi z

ifoda hosil gilingan
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-2

2Q

p= L2 41A 8 -4
44

Parabolaningichi (1;- 9) nugtadayotadi
\ o l Parabolamg Oxva Oy o Oagbilankesishish
nuqtalarinitopamiz (- 2;0), (4;0) va (0;- 8).
Bir gatorxarakterlinugtalarnihosil gildik:
(- 2;0), (0;- 8), (1;- 9) va (4;0), bunugtalar
b o 6y XK%lh & anisbatarsimmetrik
b o 0 Ipgrabolanyasaymiz(70-rasn).

2-usul Y=X -2x 8tenglamani{3.26)
Ny k o 6 r i ntengldmagkeltirib, parabolaning
uchinitopamiz

70-rasm

X-2x =y &; ¥ 2x 1 +y 8 1A
(x-l)2 v 9,
bu yerda
a=1, b =9; AL 9).
Qo0 0 s h inugtaldrarinchiusuldak o 6 r s a ttopllagih.a n d e k

3- usul(Bu usuldanparabolaOx o0 6 ckesibo 6t gand a
foydalanilad). =0 deb x*- 2x -8 8 tenglaman{70-rasn) hosil
gilamiz, uningildizlari X, = 2va X =4. Parabolauchining
abssissagarabolaningdx o 6bian kesishismugqtalari
abssssalariningyarimy i g 0 i temgi si g a

_XtXx -2 #4
u ];.
2 2

Xy

Uchningordinatasintopishuchunuchningabssissasirberilgan
teiglamagay o 6 y :aym¥’ z2 108- S A(L-9).
Qushimchawugtalarbirinchi usuldagidekopiladi.
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462.1) X°+2x -y 8 0; 2)x°+8x #y 6;
3) y°-4x Ry 6;4)x*- 6x -6y 3 0 parabolanyasang

(s 0 6 parabolaninddXx o 6bilan kesishismugtalarining
abssissalarir®,1 gachaaniqlikdataqgribiy hisoblang.

22-A Aralash masalalar

463.X°+Yy* 12x 6y 29 (yax’+y #Ux 6y 4+0
aylanalarningnarkazlariorgali Ox o 6ébijan kesishgunch& o 6 g 6 r i
chizigo 0 t k a Butlogoamaigning Oxo ohijan hosil gilgan
burchaginihisoblang

464.X*+y* -4x 16y 32 (aylananingmarkazidarva

2 2

y 1 1 H Z 7 L .
%J’?O 1 ellipsningfokuslaridano 6 t utvocdngidiglair

orasidagburchaknitoping

465.x° +y* -6x 12y 36 (aylananingnarkazidan

XZ y2
§5+1_6 4 ellipsningkattavakichik o 6 g ¢jaadayburchakostida

Kodor i aniglangi n i

466.X°+y* 2x 6y 40 Oaylanani3x-y 46 €t 0 6 g O r i
chizigkesibo 6 tvaldut o 6 chigigningaylanaichidagikesmasi
aylanagdachki chizilgant o 6tfg@ @ i t b u tomdmia b 1 N b
xizmatgiladi. But o 6tg@ @ 1 t homonkarmiagkenglamalarini

tuzing
2 2

y L . .
467.5 *~5 T ellipsbilan x*+y* Saylananingkesishish
nugtalarinitoping
468. x> +y* Zaylanaganuntazarmuchburchakichki chizilgan
b o ¢ Uninduchlaridanbiri (0;2) koordinatalarga&ga

Uchburchakningyolganikkita uchiningkoordinatalarini
toping
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2 y2 XZ y2 4
-+ 4 - 47 . . ..
469. o5" 16 — Va54 g ellipslarningfokuslarini

tutashtiruvcht o 0 chigiglarningtenglamalarintuzing
2 2

470. %ing 1 ellipsgaichki chizilgankvadratningyuzini
hisoblang

2 2
471. 16 + I—Z 1 ellipsgaichki chizilganva ikkita garamagarshi

tomonibu ellipsningfokuslaridano 6 t atd b gig@d it bur c ha
yuzini toping

2 2

472.Uchlari 2—0+L8 1 ellipsningfokuslarida fokuslariesa bu
ellipsninguchlaridab o ¢ Igigesbolaningenglamasintuzing
XAy 4 L N .
473. 55" o5 giperbolaninguchidanuningasimptotasigacha

b o 6 Imgsafantoping

474.(5V2:4/2) nugtadaro 6 t uvafoksiaritengtomonli

x*- y* 48 giperbolaningokuslaridayotuvchiellipsning
tenglamasintuzing

475.Koordinatalatboshidaumumiyuchgaegab o 6 |hgradan
a3
fokuslari F,(3;0) va Fzé:O;é nugtalardeb o 6 likgita parabolaning
kesishismugqtalarinitoping

476. x> +y* 20 aylanax® =8yparabolankesibo 6 t. a d i
Ularningumumiyvataritenglamasintuzing

477.0 nugtadanism gorizontgao 6 t bkrchakostidaotilgan
U parabolayoyi chizib, O nugtadartO m narigatushdi Agar jism
erishgamaksimalbalandlik25 mgatengb o 0, pasabolik
traektoriyaningparametrintoping (havoninggarshiliginihisobga
olmang.
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Nazorat uchun masalalar

lvariant

478.1. X’ +Yy* 4x &y 24 OGaylananingA(- 3;1) nugtasiga
0 0 t k aradiusnmmgenglamasintuzing

2. AgarfokuslariOx o gdab o ¢ lelgpanmgfokuslari

5
orasidagmasofa20 ga, ekssentrisigelésag gatengb o 6, bus a

ellipsningtenglamasintuzing

X2 2

3. a1 %3 1 giperbolaberilgan Uning ekssentrisitetinioping

4.y*- 2y 46x 65 C(parabolaberilgan Parabolao Gning
tendamasinituzing

Il variant

479.1.X*+y* -2x 4y 13 CaylanagaA(-2;1) nugtada
0 0 t k awinmargngtenglamasintuzing

2 2

2. @;EO 2 ellips berilgan Uning ekssentrisitetinioping

3. FokuslariOx o 6 gbdoad |gigesbolaningenglamasini
fokuslarorasidagimasofa 2c =90vaasimptot#&arningtenglamalari

A .
y= gx b o6ytuzing a

4. x*+6x 20y 51 Cparabolaberilgan Parabola @ining
tenglamasintuzing
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DIFFERENSIAL HISOB ELEMENTLARI

4-BOB
LIMITLAR
23-A Limitlarni hisoblash

1. Agar masala shartida berilgan miqdor har xil sonli
gi ymat | ar n bundgddooddzlg agiul vsaayiladi. mi g d ot

2. Agar X o6zgaruvchi absol yut qi
gachon biror musbatsopA dan katt a dhegdrdlangars a
deyiladi: |A/ < .

3. Agara o6zgaruvchi mi gdor ©00zi I
nida avval@n berilgan har ganday kichik musbat sotdan absolyut
gi ymat Dbooyicha kichik bool sa ve
o0sha sondan kaahdksizkkichikgnigdothegiladig o | s &
|a|< €

4. AgarXoozgaruvchi miqgdor dazini
avvldanberilgan har ganday musbat sdhdan , bu son ganchalik
katta bodl masi n, katta bodl sa,

o06sha sondan Keaheksg kattgg migdodeytpdi:| s a ,
H> N

5. Agar x- a ayirmaning absolyutgiymat ni ng 00z g a
jarayonida avvigan berilgan har ganday musbat kichik sedan
ki chi k bdmoiong abwmadan keyingi o006zg
kichikligicha qolsa,a o 60 z g a~nimgdirsiti deyiladi.

Agar ©o 6 z g adnimalisi t i B migdorOaya intiladi
va bulimx=a yokix- ak o 6 r i yoziladh d a
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6. Xx- adaf(¥- bbodl sa (s hkmgdniGQgan b
teng giymatni qald gilmaydi), b son f(X) funksiyaning== ' dagi
limiti deyiladi.

Cheksiz kichik miqdorc he ksi z katta miqdor
limiti quyidagi (7-10) munosabéta r bilan bogdl an
tadoriflardan keli b chiqgadi.

7. Cheksiz kichik migdorning limiti nolga teng (agar cheksiz
ki chi k miqgdoilimarE6)o1 s a, u hol da
8 . O6zgaruvechi bil an wuning
kichikdir (agarlimr= (b o0 6 F-sGr).
9.Cheksi z ki chi k migdorga teskar

mi gdor b oaoclhaedkis i(za gkairc h %kheklsii katiz o r

mi gdor bodl adOboc’yIlg-SA)tm.,i agar

10. Che ksi z katta miqgdorga tesk:

1
kichik miqdordir (agarXx c heksi z katt & cheksigdor

Kichik migqdod-dtbooRa®ni agar

11.Cheksiz kichik ngdorlarning asosiy xossalari:

1.Istalgan chekli sondagi cheksiz kichik migdorlarning algebraik
yigoindisi cheksiz kichik miqgdo

II. Chegaralangan miqdorning cheksiz kichik migdorg
koopaytmasi <cheksiz kichik miqgd

12. Limitlar hagidagi teoremalar:

I . O6zgarmasning | imit.@ uni n

|1 . Li mitga ega boolgan <chekl
al gebrai k y iigtéa n diusi md ngarluivm hi
yi goi tegi si g a

im(u+v -wW [ u lim v lim-w

lll. Limitga ega o Igan chekli sondago zgaruvchi miqgdorlar

koopayt masi ni n g ozgaftuvchiart ilimitlarioing

koopayt masiga teng:
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lim(uy) =lim dim v,

2 . Li mitga ega bodol gan oobazgar L
darajasini ng | limtning shu datajasgateng:ar u v C

imu” =(lim g ",

3. Li mitga ega bodlgan odb6zgar L
daraj al i i 1 di zi ning | i mi t i bu
ildiziga teng:

limYu =Y%imu,

| V. Li mitga ega buwdhi gregdor 1 Kk |
bodl inmasimi b o6l umicthii nagag | 1 miti
bool i nuvchi | i mitining bodl uvchi

au ollmu .
(I|

%Ulmv

|. Funksiyaning limitini argumentning limit
giymatini funksiya ifodasiga bevositaqd y i b t opi s h

mv 0).

Agar limiti argumentning biror limit giymatga intilganda

topiladigan funksiya uchun | i1 mit
mu mKk i n bool s a, u hol da | I mit ni
funksiyaga qooyi shga keltiril adi

480, Ixmg(S:?’ 6%+ B

Yechilishi. Il va | teoremalarni hamda Ill teoremaning 1 va 2
natijalarini ketmaket tatbiq qilib, topamiz:

- 3 2 - - - -

lerr; (5x - BX X 5) IXn:r21(5x3) lerr;(G x2) lerr;(l-& )!lry(S)

=509 6202 % 58 6402-5 @0 +24-2 5 1
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Teoremalar va natijalarni tatbiq etish odatda hayolda bajariladi,
shu sababli yechisimg mufassal yozuvi tushirib qgoldiriladi.
Argumentning limit giymati x=2 ni funksiya ifodasiga keltirib
gooyi sh yana o6sha natijaga ol i

Ixing(s;@- 60+ B 52 &2 205 %

481 Limitlarni hisoblang:

1.)lim(~- "-5);

)lim(= - =5)

2) I_iml(x3— x° 4);3) Ii_ml(2x3 5X x+ 4):

4)Ii_rrc1)(3x3+x2 -8x  10)

482.1!n?[ 7x- 2)(4 -3)(x )

Yechilishi Il va | teoremalarni hamda Il teemaning 1-

natijacini ketmeket tatbiq qilib, topamiz:
|i_nq[(7x+2)(4x Bx ¥ =

[(7x+2)(lim4x -3)x(lim5x % . [& 1 O)(Himx 3)x
Glimx+1)] | 7 1024 1 Y51 1) B4+ =

Bu misolda hamyechishni hayolda bajarish mumkin va
argumentning o0rnigagouonwi g i
mumkin:

Ii_ml[(7x+2)(4x 3)x ] (Z1 Q@1 B 1-1) K16 -
483, Limitlarni hisoblang:

img = - 1)( x3)( 8Y;
lim g2x - 4)x(x -L)(x 2)
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X°- X 4

484.Limitni hisoblang; M x- 3

Yechilishi IV teoremanitatbig kilish mumkinligini tekshirish
uchun argumentning limit giymatida bo lavchi nolga teng
bo linasligiga ishonch hosil qilish kerak x=2 da bo 6l uvch

Xx-3 2 3 3 Demak,b diimaning lmiti haddagi teoremani
tatbiqg gilish mumkin.

IV, Il va 1 teoremalarnihamda Il teoremaning -2natijasini
ketmaket tatbq qilib, topamiz:

_ xXP- x A _€lim(xX X 1)-9
lim =
-2 X-3 & lim(x -3) Ux ,

_eimx*-limx ¢+ g (il R* imnx1+ @

& limx-3  § Elmx3
3
_2-24 _,

2- 3

Argumentning limit giymatix=2 ni bevosita funksiyafodasiga
keltirib ko yaish xam shu natijaga olib keladi:

X*-Xx 4 22 2 1+

lim = =3
2 X-3 2 -3
485. Limitlarni hisoblang:
1) lim (343 2) \/_ 1
x- -1 X+ 2 ’ x 1\/_ 1
I Booluvchining |1 mit.i nol

funksiya limitini hisoblash
Funksiyaning limitini argumentning urniga uning lirgiymatini
bevosita q o/iSh y didbilan topish xar doim ham mumkin
b o wernmeydi, birok bundan funksiyaning limitinihisdblab
bo llnaydi, degan xulosa kelib chigmaydi. Bundayollarda
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funksnyani unga limitlahagdagi teoremalarrtatbiq etib ko ladigan
gilib o Zgartirish talab etiladi.

a) bool uvchini ng nuvchming limiti esal g a
nolga teng bod6l magan hol .

486. lim
x 2 4x- 8

Yechilishi Bo lavchining limiti nolga teng:
lim(4x- 8) = 208-0
IV teoremani tatlg glib bo lhaydi, chunki nolgab digh
mumkin emas.
Agar lim(4x-8) =0 bodl s a, x-@ifotlacheliakichik

miqdor, unga teskaridlgan miqdor esacheksiz kattadir.

4x- 8

Demak, X - 2 da 3 Kk @d@ytma cheksikatta migdor

4a- 8
bolba d i Ilmy—a—e:m Kk
x 2°4X -
487 1) lim G 2 I|m
X- 32:‘ 6 X- +2 I

b) bo lavchi va o ldhuvchininglimitlari nolga teng b Iganhol.

-2
-5

488, I|m

Yechilishi Suratning limiti Iirrg)(?):2 - 2 } O va maxrajning
X
limiti Iirrg(2:2- 5 F 0.
Funksiyaning limitini argumentningo @iga uning limit
giymatini bevositagq oyib hisoblash mumkin emas, chunki- O

aQ ]
- nisbat

da ikkita cheksiz kichiknigdorning nisbatiga ed# lamiz %

madnoga .ega emas)
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Kasrni nol ga intiluvchi umumi

mu mk i n bool i shi, bi nobarin | V ot
bool i shit ucdumaxsrmuajan i koopaytuve
nazada tutish kerakkibuyerdan ol ga qgi sqar ti ri sh
chunki nolga bodélish mumkin ema
koor-gpunkt)@ ar gument o 0 anatiga bu giymlatni mi t
hech qgachon qabool gi Il may i1 ntil
oldin nolga intiluvchi koopaytuyv
Q oyialagiga egamiz:

w2 om . AB A2 ., 3 =2
jim 32 5 fjm DO 72 4y 3 ™
X- 02r -0 nm x—O,_I(2 ﬁ5) x 0

2
_&3limx-2 g 30 2 2
g82lmx-5 4, 20 5 5

. 2 _ o™ .34
4891 fn e 2) lim
) Im e 2 = ol
2 m
490|im”'5”46
x3 30-9

Yechilishi Mahraj va suratning limitlari nolgahg:
im(7*-5 76) & 53 6
X-

Ii_rr\]))(?;:— 9) 8 309-C  Surati kvadrat uchhaddir,

uni

a+bx +¢ A x P ( xOY
(bu yerdh m va ~ uchhadning ildizlari)
koopaytuvchilarga ajratami z. M e

ajratib, kasrnix- 3 ga qisgartiramiz. IV, Il va | teoremalarni tatbiq
qilib, topamiz:
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m2 m
F-586_ . ()

2 elim 2x

35-9  x 3

492.lim —— 8
x 2Hx° - 14x 48

Yechilishi Suratning limiti
im(37* - 8 ~+4)

va maxrajning limiti

im(57 - 14 748)

3(m3) & 3

s

3208 2 40(

527014-2 80|

Surat va maxrajni chigli ko @aytuvchilarga ajratamizJmumiy

koopaytuvchiga

gi sqartir glamdha n

lll teoremaning 1natijasini tatbiqg qilib topamiz:

. 3x°-8x ¥4 _
lim

. 3x- 2
=|im

> =lim
x2H5x - 14x 8 «x

a 2 o
3(X- 2)aX = §

¢ 3 =+
z & 4 5
5(X- 2)aX — §

¢ o =
30 2 2

x25x- 4
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2 _ m 2 no
493. 1). lim X2 7/~ 40 im 2x2 +n -15
x5x2- 90 20 2)x -33%+70 -6
xX>-7n 46

lim
494. x 2 x3 - 572

2 -8

Yechilishi Suratning limiti

im(=-7 76) 2 7-2 &

va maxrajning limiti

. 2
in(3

Surat va maxraji argumentning limit giymaXi=a da nolga

522 B 252 Q248 (

ayl anadi gan

koophadl ar dan

bor

hisoblaganda Bezu teoremasidan foydalanish mumkin, bu teoremaga

kodr a har i

maxrajni X-ai k ki h a d dlimit gymad k=2} IV, Il va I
teoremalarni hamda Ill teoremaning 1 van2tijalarini tatbiq qilib,

K-kaagl aa gkool 6l pdxi agds i z

topamiz:
i - 75 % (nz)( R2t -, 2 Z +3
x 2 %3 - :2 208 xz( )2 3B - 4n-x2 2 304
&limx°+2Iimx 3 & _ 2,5, _ 5
&limx)2-3lmx 4 7 2732+ 6
. x +2x° -xX 2 iim X2- 3% A3x 15
495. 1) a1 x2-13x A2 2) x -3x3- 3% -10x 24
496. |im X
x05- x ~/5 %

Yechilishi Suratning I|m|t|||m x =0 vamaxrajninglimiti

im(y5- =

~/5 +;J50J50c
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Suratva maxrajnimaxrajningg alimasbo Igan
J5- x «/5 » ko maytuvchigako aytiramiz so rigrakasrni X ga
gisgartiramiz 1V, Il teoremalarni va lll teoremanin@-natijasini
tatbig qilib, topamiz:

iy x(\/5- X /5 x) _
TO(fBox B R[5 x V5 ) +

. X
lim
x05-x +/5 %

lim
x- 0 - 2X x 0 2
_e/5-limx %5 limx @ 5 5 _ 5
- € -9 u 2 >
e U o
- Jx+1 -
497. 1) “mx—6 ;. 2) Iimi1
x 6Xx+3 -3 x0 X
3- Jx ¥x-1

498 1) M === ; 2)Im—7—=—.

Ko oOr s aSuratava maxrajni: 1) (3+&)(4 m)
kopganaga koodpayt i% Kogagisgarsriogd ngr a

2) 2(%&)2+\3& 1 Gxﬁ( ]ﬁ) ga ko gaytiring, ® rdgra kasrni

X- 1 gaqisqartiring.

499 |'m° 1 ) 12
X! _2(;|-|+2 2|-|-I'|8

Yechilishi Masala shartidam- -2 da funksiya ikkitacheksiz
kattamigdorning ayirmasidan iborat ekanliglib chigadi. Kasrlarni
ayirib, surat va maxrajim- -2 da nolga intiluvchi kasrnhosil
gilamiz. Kasrni~+2 gagisgartirib, IV, Il va | teoremalarnhamda
lll teoremaning 1 v&-natijalarini tatbq etib topamiz:
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e (X+2)(x -4) X 4
lim 5
x- -2()(+2)()(2 -2X 49 x-2X° - 2X #4
_ -2 -4 _ _1
-27 2 (®)-4 + 2
. a 1
500, le_rggen,z_ 3
501 lim —S°5
x« 21+ sSIn’ X

Yechilishi Suratning limiti
limcos’ x = co$ 20
2 & ¢

cos P
2

-I-q IOz

va maxrajning limiti

im(1L+sin’x) 4 sir 72 S1=sinl 1 2
i c2 2 2
Surat va maxrajni k o6 plagnEgav c hi
gisqartirib topamiz:
. coS X _ . 1 sirf x _
lim 3. lim - ) ] )
x -pl21+SIM X x- -A2(1+ smx)(l -sinx  8iA x)
= i Lmsinx 1- sin( p /2
x-pi2l- sinx +sifx 1 sif p-/2 sih( p /P
~ 1+sin(p /2 _1+1 2
1+sin(p /2 +sif( p/d 14 W 2
502 1) lim Sin®x 2) lim SinxX- CosX
x p1+ COSX x 2 tgx- 1

1- /1 “etgx

ctgx

503 lim
P

I
X-
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Ko 6r s &dransa maxrajni 1+1 €tgx ga ko dépayt
kasrnictgx ga gisqartiring.

: tgx
4. lim _
>0 0 J1- tgx -1

505 lim(x’- 6x* 6x 1),

Yechilishi . Birinchi ucxXrtea da bndts hi

6 5
=29 d;— hadlarx- & da cheksiz kichik migdorlardir [(10)

m m

munosaht], ularning limitlari nolga teng.

506. 1) lim(=*-5 76); 2) lim(5°+3 §
1 a
a) o b) 5 c) @ - t kornishdagi amjmasliklarni

ochish.
X- B8 da ko lavchi cheksiz katta migdor,dduvchi esa
0 Zgarmas migdordolganhol.

lim
507. im a1

Yechilishi 4x+1 bo 6l uxwx shda cheksiyadmio

cheksi z katta miqgdordir

cheksiz kichikdir.
Cheksiz kichik migdorning che

——®3ag a
an+1oRd

chekl angan miqgdorni ngﬁlﬁtﬁs:hﬁlssiizy F

kichik miqdordir va uningX- @ dagi limiti nolga teng. Deak

lim =0,
xa45+1
. 2 & 2 3
| s 2
508 1) M5 @ DImg 5
b)X- @da bodélinuvchi va bool uv

bodél gan hol
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509Iim2X+3
Cx 8 5a+1
Yechilishi »- @ d a bodl i nuvechi vV a bool

miqdorlar. $wu sababli IV teoremani bevosita tatbiq etganﬁa
o

k o 0 r ignifodahi ¢chasil qilamiz, biog 2 nisbat hech ganday
@]

sonni ifodalamaydi va anigmaslik deb ataladi. Bu funksiyaning
| I mi ti ni hi sobl ash uc Kkgamisqartrighl i n u
kerak:

3
2X+3 _ 2+x
5x+1 g, 1
X
Svalqgooshilxvocdaichesiz kichik migdorlar,
X X

demak, ularning limitlari nolga teng.
IV, 1l va | teoremalarni tatbiq qilib, topamiz:

2+3
. 2x+3 . x 210 2
lim =lim 1 =
x = Bx+1 gt 54 5
X
X- 8

510.1) lim—>_:  2)lim |
= X- 2 x o 2X- 2

511, lim 2= 3 4
e x4 RX
Yechilishi Kasrning surat va mahrajid®ga bo ol ami z:

2.3 L
2-3¢ A _ T 3
3 2 - .
X+4X 2x .4 2
X X
X-Gdaé,%,ﬂva%qooshiIuvchilmiqdorlarheks
X X X X

va ularning | imitlar:i nol ga teng
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3 1
-3¢ 4 . 2yt 20 o
lim 5 > =lim 2
x o x> +4AX 42X x-°1+ﬂ 2 1.8 ot
X X
2 3 2
. X -5x #4 4x° - X
512.1) lim—; > ; 2)lim .
8 X+ 2X 8 8 Yo 4+2x° -2
4 2
X X
513.lim -6 5.
x 83+ TX -2

Yechilishi Surat va mahrajni argumentningmahrajdagi eng
yuqoridarajasigayaii x* gabodamiz:

6,5
-6t B XL T
; s 3x% + 7X° 2=II 7 2
- X- 03+7 _ &
X x3
A 6 5 0§ 7 0
X- o da: limax- > + 2= I|m — =
x ‘E;é( x x 2 S@» x X 2
Mahrajcheklangamiqgdor, shuninguchun
. xX'-6xX b6
lim =
x @ 3% +7x -2
X°+ X’ x4 . 5% 9

514. 1 I|m - 2)lim © 3) lim— .
) o x4 4+ xC )X°x+2x +X )X-°3CBX 7

Koo6r s@utaltwamahrajdga bodl i ng.
c) X- @ da kamayuvchi va ayriluvchi cheksiz katta miqgdorlar

bodl gan hol

515. IXi_ng(x- VX -5x)..

Yechilishi

le(xm) Ixm]n(x-\/xzx;Sx)X(zx-;[Xx2 5-%
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=i Hm
2yt BX *x X 5%
=lim 0 = =—g 2 5.
1+,/1 —
X

516.1) Ixi_rrg(\/xz-Sx -x); 2) Ixi_rrg(\/x2+5x —x).

24-A .Cheksiz kichik migdorlarni tagqoslash Ekvivalent

cheksizkichik migdorlar. x- 0 da > nisbatning limiti
X

1.Ikkita cheksiz kichik migdor & va b ni bir-biri bilan
tagqgoslash uchun ular nisbatining limiti topiladi. Agar bunda:

1) Iim%=0 b ds&, u holda@ cheksiz kichik migdorb ga

nisbatan yuqori tartibli cheksiz kichik miqdor deyiladi;
2) Iim%: t bodl s a,ada cheksizokichdkanigdor 6 ga

nisbatan quyi tartibli cheksiz kichik migddeyiladi;
3) Iim%=ab o0 6ldasoad z(gar ma®), ubkotdag va b

cheksiz miqdorlar bir xil tartibl cheksizmiqgdorar deyiladi;

4) Iim%:l boléa, u holda a va b cheksiz migdorlar

ekvivalent cheksiz migdorlar deyiladi.
a va b cheksiz kichik migdorlarning ekvalengligi ushbu
taqgibiy ifoda omali yoziladi:
ac b
2. Bu paragrafdagi mashglarni bajarishda limitlar hagidagi
teoremalar va cheksiz kichik migdorlarning asosiy xossalaridan
tashqari yana quyidagilardan ham foydalaniladi:
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a) ekvivalent cheksiz kichikniqgdorlarning xosssl. Agara® g
va b° [(bol8a, uhdda

m2=im? 4m -2 jm 2

lim 5 lim b #m blnrn 1 (4.1)
yaodni | kkita cheksiz kichi k mic
ularning har birini (yoki birortasi ) unga ekvival en
cheksiz kichik migdobilan almashtirish mumekin;

sinx . X
im——=1 Ilim——=1
b) 0 X )!m)sinx (42)
517. Qooyi dagi c h e k s ifza o)&heksih i k

kichik migdor bilan taggoslang: 1°; 2) ¥2x; 3) 87;

4) sin3x; 5)1tg2X; 6) SiNXCOX.

Yechilishi Berilgan har bir cheksiz miqdorni cheksiz kichik
miqgdor bilantagqoslash uchun ularning cheksiz kichik migdoga

nisbatining limitini topish kerak:
2

im—=—=Ilima ©
1)x-0: x 0 ’

bu yerda =* migdor xcheksiz migdorga nisbatan yuqori tartibli
cheksiz kichik miqdordir (1 hol);

n'Comi gy <

buyerdanmlqdorXbl | an ' xi | tartibga
miqgdordir (3 hol);
sin 3x
X
(4.2) formulani tathgq glish uchun surat va maxraj8 ga

ko aytiramiz:
sinX . 3sinX _,. sin

lim =lim 3lim
x- 0 X x 0 3x x O 3x

4l

103,

bu yerdasin3 miqgdor X bilan bir xil tartibbph e ga bodl ga
kichik migdordir (3 hol);
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sin 2X

5) lim 92X = fjm COSX g, SIN2X
x0 X x 0 X x 0 XCOS 2X
Sim SN g L i 2SN e 1
x0 X x0COSX x0 X x0CosSX
—2im3N X g1 24102
x0 22X * 0CcOoSX
buyerdatg2X migdorXbi | an bir xil tartibg
kichik migdordir (3 hol);
SiNX cOsX

6) lim =lim —Xim cox % 101 _
x- 0 X x>0 X x O

sinxcosx va X ekvivalent cheksiz kichik migdorlar, chunki ular
nisbatining limiti 1 ga teng (hol).

518 Quyidagi cheksiz kichik migdorlarni cheksiz kichik migdor
~( = 0) bilan taggoslang:

1) 7. 2)J6r; 3)5x; 4) sing; 5) tgx.

5190 X- 0 da quyidagi cheksiz kichik migdorlarning
ekvivalentligini isbot qgiling: 1) SINORX | 2) tg° ax, 3)
arcsinax® ax, 4) v6x+1 -1 3x; 5) SINX° tgX; 6) sin®x° 3.

Yechilishi Agar ikkita cheksiz kichik ngdor nisbatining limiti 1
ga teng b I6a ularekvvalentbo 6 I. a d

3) arcsinax=a bo 61l si n,sinaFOh oajad %- O
bo I&a, uholdaa - 0 da

arcsimx .. a
=lim— %-

lim _
x 0  ax x 0sina

J6x+1 A Vox+1 )(\/?3: :D+:
3X x 0 3X(m +])

4) I|_rr(1)

X
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_im 6x+1 -1 s X
<o3x(Vex+1 4 o AVex & b

. 2 .
=lim Hm —
0. /6x+1 A *0y6 01+l 2

. sinx .. sinx .
5) im ——=lim —— d#imcosx %
x 0 tgx xx0gINX x O !

2 o H 2~ o - 2
. sinx _ .. asinx ® _,. 4 sinx
6) I|m —Im$— 9_“)(- x

G ..
-0 X . 0" X ]g L
520 X- O da quyidagi cheksiz kichik ngdorlarning
ekvivalentligini isbotqiling:
. 2. X
1)S|n;° 5;2) tg\/;<° Jx 3) arctgax® ax

4)Jax+1 -1 2; 5)tg°x° X,

Limitlarni hisoblang.
sin 4x

3X
Yechilishi 1-usul

521 lim

Iimsm4x=|im 4s.|.n4< £m 4sin & :|i4m SinAd _1:_4 B

0 3x x0 4CBx x0 4 ® 30 & 3 &

2-usul 519masaladasina=~® Cekanl i gi Kkoobr sz
holdaa=4dasin4d=® 4. (4. 1) xossaga koor a

. sindx .. 4 4
im——=Ilim —_ =
x- 0 3|-| X 03 m 3
lim lim 22
522 1) x- 0Sin ) x- 0 cosa
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t 1 Sin® 27
£03 lim S22

x- 0 ¢4

Yechilishi( 4. 1) xo,ssaga koor a
_sin®2z . &sinz @ . asinZ’ & Erd 2
lim =limg—— § =I|rr%— m 2%
x- 0 23 z- Og 4 9 X Z 32— O‘g g
iim sin® x —lim Sit ¥
524 % 0 X2 - 23
iim sin® x
525 U0 N
3 o . ~
R 10 ¢ asirt x O
Yechilishi =
echilis lerrg v IX_ \ee 7 <n 6
G
Y . 2 .
. G4sinx 0 .. g asinx .9
:le_rrg%e— o¥nx U igénx 2 0= 0
X - 3 X X %20
e - 9] -
-2 = 3
im sin“ x lim sin’® X
526‘ 1) x- 0 X 2) x- 0 X3
im COSX- COS ¥
527. ', »
Yechilishi Kosi nusl ar ayirmasi ni k o
topamiz:
jim MO-$0S3 _ X SN2 six . x sin2, X 220
x- 0 X x- 0 X x- 0 X x O -
iim Sin 2X cosx im sin 2xGsinx
528‘ 1) x- 0 X 2) x- 0 X2
im sin 3x+ sinx i COS X- COX
3) x- 0 X 4) Jng X
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cosx- 1

529 IM—;
Yechilishi
o X 2.
cosx- 1 2sint = ge sin- 8
lim = Jim 24m—2 4
x- 0 X2 x- 0 X2 x 0 X
ae 0]
(; -
& X0 2
& O _ald 1
= 2dm2 5 2@
& X G
Q —
530. ljm SN 19X
x- 0 X
531. fim 312
x- 0 5In 3X
Yechilishi(41l) Xxossani gool Il aymi z:
jim SN2 iy 2 22
©0sin@  x 03X 3
532.1)lim M. 2)fjm SN
x 0 sinX x 0 tg2Xx
533. lim Ctg;.
e
T
Yechilishi x-% ~y almashtirish bajaramiz, Imoldax:% 1.

Agar X - %b 0061 sa,y- 0. Topamid a
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op 6
CldeestY 6
im S9X i 82 T 2L tgy
O Py oy v oy
2 .
= Jim3Yim_ . 41 @

¥-0 y ¥ 0COSy

535, |im 2resin X

02X
Yechilishi arcsin&X=adesak, sina=23x. Quyidagicha

almashtiramiz:

arcsin3< 3arcsing 3a

2X 208x  22sim’
u holda
. rcsin 0 1 1. 2
Imgm %3 a 8____3—a 3 o
X S - I|m . 2 1 2
a- 0s|lng
536.1) lim arcsin Z; 2)lim arcsin 5<.
z 0 27 5x

25-A .€ soni. Natural logarifmlar.

Quyi dagi Iimit munosabat

X

I|m%+; Q:hm(l &)a e (4.3)
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bu yerda€ irratsional sondir €=2,718..). € ning anigroq
giymati(e=2,718281). Asosieb o 6 | g a mlarhatutpla r i f
logarifmlar deb ataladi, ular uchun belgi kirirtilgan.

2.006 nl i viagariiméartquyrdagl munosabatlar bilan
bogo6l angan:
IgN =MIn N; (4.4)
In N :ilg N (4.5)
Y , :

bu yerdaM o naturall ogari f mlardan oo6énl i
o6tish modul i

M =Ige 492,718 0,434

1 In10 °2,303
M

(4.4) va (4.5) formulalarni hisoblashlarga tatbiqg qilish
uchun ul arga boshqgacha koobérinis

lgN =0,4343InN (4.6)
InN =2,303IgN (4.7)
537.1)7; 2)0,12 sonlarining natural logarifmlarini toping.

Yechilishi(4.7)f or mul a bodyi cha topami
1)In7=2,3033Ig7 2,303 0(B451 19/
2)In0,12= 2,3030g90,12 =2,303 1(D7

=2,303 0 0;,9208) =2,121.
538. Quyidagi sonlarning natural logarifmlarini toping:
1)3; 2)4; 3)5; 4)10; 5)0,3; 6)0,8; 7)5,8; 8)0,24; 9)15,6 .

539. Sonlarining natural logarifmlari: 1)0,2624; 2)2,1401
ga koodora ularning o6énli |l ogari f
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Yechilishi(46)f or mul a bodyi cha topami z
1)IgN =0,434330,2624 =0,114
2)IgN =0,43433 2,1401 =0,92¢

540.Sonlarining natural logarifmlari: 1)2,0794; 2)3,6889;
3)1,959 ga koobéra wularning oo6nl i

541.06 n | i | ¢advalidan foyddlaaib hisoblang:
1)e’; 2We: 3)ed.

Yechilishi

1)lge’ =3lge =3 04343 1:802¢ € =20,08
2)Ig\fe:%Ige % 01343 02171 +Je=1,648
3)lge’= 3lge =3-0,4343 1,3029 2,69
e°=0,0497¢

542.0 0 ndgarifmlar jadvalidan foydalanib hisoblang
1)e’; 2¥/e; 3)e?

543.Jadvallardan foydalanib hisoblang:

1)In 100; 2)In0,001; 3)IR/ 1.

Yechilishi

1)In100= In16 =2In10 =2 2(B03 4:6(

2)In0,001= In10° = 3In10 =3-2,303 6,9(

1)In\/f):%ln10=% 1603 1AL
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544.Jadvallardan foydalanib hisoblang:
1)In 1000; 2)In0,01; 3)I{ 10

Limitlarni hisoblang

X,

a3
545.IX|_rrJ%+; !

Yechilishi Quyidagi almashtirishlarni bajaramiz va (4.3)
formuladanfoydalanil limitni topamiz

N X3 N X3
b it
+2 9 vllV -
% X oIMad ¥ oy lfﬁ:lae;(Jr O{QJB
® -0 . & 0
& 320 € 3 2
8 Y g ¢

546. I|m % —X

547.lim (1+ 2x)i.
x- 0

Yechlishi. Quyidagi almashtirishlarni bajaramiz va (4.3)
formulani tatbiq qilib, topamiz:

‘ Ho e , 2g
a o x ¢ a X (p
; 2 & 1 O e @1 lP 0
ImE+2 AmE 46 Imglagt p €
¢ ™+ & o U

.I.O.:ON

. Eh a1
548.1) IZIrTg (1+ 4Z)52 : 2)|Z|nu1%+E

X,

a X oo
549. lim 3
X- Ugi+x S

196



Yechilishi Quyidagi almashtirishlarni bajaramiza (4.3)
formulani tatbiq quib limitni topamiz:

R -1
g x41 " g © 18 @
I|m %m él +x U
a‘i + X M, g - XC g
-1 '
e 3 = @
:ellmg‘é & 8@ s L
@x U(; X = ¥ e
550.1)lima22— & 2 |'maTé2X+3 ¢
) X- Ug X+ 9 X Ug X+ 9
26-A .Aralash masalalar.
Limitlarni hisoblang.
4% - TX -2 XX +6x° A5X I
551.1lim 552. |
X25x 11X +2 3x+5x Hx 3
553. [im 554. lim ——— 2- Jx
=0 [4+7 «/ 7 43 \/Zx 4
\f 1- sin® z
555. 1M ——— 556.lim
8 x- 22 - P coSz
2 2
Nty - n’+a
557 Jim YT 19X 1 5581) lim———;
x- 0 2tgx NN +a
1+2 B3 + n+
2lim—2"*L . 3)jim
e Jant +1 ra1+3 45 + (A 1
4 2

. 2
559.1)lim X . X ; 2)lim (\/x2 + X -x).

xe X=X 4
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5-4 6 . sint 2

560.lim — | 561.lim
xa3+2 B t- 0
562 lim cosX- 20058_ 563 lim Sinz+ sin 32_
x- 0 8X z 0 22
564, lim 2rCSINX. 565. lim 27 ¢192X
x 0  BX 0  4x
2X 3% 32 5 B
566. I|m — A. 567.IimA+— &.
% 3 9 x o% 3x 2
568.1)lim 31+ < 9 2)||mg §
X'“g X = X
Nazorat uchun misollar
| variant
569.Limitlarni hisoblang:
3x°- 17x HC - X
Dlim . 2)lim ;
x5 3x%- 16X 45 x5 3- \/2x -1
. J 2X2 + X 1 - (
3)lim YL SIX. 4y iy 5)lim1- < ¢
0  sinx X*f’3x+x ﬂ x2C X -
Il variant

570.Limitlarni hisoblang:

2

- TX
Dlim X=X B oim
x13x%- 2x -1 XO\/3+x —\/3 X

J . xR 3
3)lim YO L. 4y X X 5)lim3+ 3
x 0  3tgX o x'-8x 4 v ags X

198

-I-Q:Ob'<



5-BOB
FUNKSIYA TUSHUNCHASI

27-A . Funksi onal bogol ani sh sin

l. AgarXob6zgaruvchining qgabul gi | i
har bir giymatigay o 6zgaruvchining aniqg qi
y 0 0 z g a X ning éuhksiyasi deyiladi.

2.00zgaryyffamik si ya) Xagured)z gar uv c

orasidagi funksional bogol ani sh
y=1(¥
tenglik orgali yoziladi, bu yerdaf belgi y ni hosil gilish
uchunX ustida bajariladigan amallastd p | a mi n | bi |l dir a
Funksi onal bogdél ani sh yana | ad

ham berilishi mumkin.

3. Asosiy elementar funksiyalar deb quyidagi fupisi
larga aytiladi: 1)y = X" darajali funksiya; 2)y=a", a 0
k o O kichliduinksiya,3) y=log, x, a >0 logarifmik funkst
ya, 4) y=sinx,y=cosx;y=tgx y=ctgx triginimetrik
funksiyalar; 5)y =arcsinx; y=arccosx;y = arcctgxteskari

triginometrik funksiyalar.

Asosiy elementar funksiyalardan chekli sondagmetrik
amallar va operatsiyalar yordamida tuzilgan va bitta formula
bilan berilgan funksiyalar elementar funksiyalar deyiladi.

Masalan:
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X+Ssinx

tg\/;- 1
Argumenti ustida chekli sondagi arifmetik amallar
(Qoo6shish, ayrish, kobpaytirish

y=2\/;<cosa< y=Ig

kodtarish) bajaril adigan funks
deyiladi. Masalan:
5x°- 1
y:)(2 -2%/;( k y=
X+2

Al gebrai k bodl magan funksiyal;
funksiyalar deyiladi. Masalan:
y=3% y=log,/x; y=tg’x; y=arcsin/x -1
4. Funisiyaning argumentning berilgan son giymatiga mos
keluvchi giymati bu funksiyaning hususiy giymati deyiladi.
Masalan,y = f(X) funksiyaX=a day= f(a) giymatga ega.
Funksiyaning hususiy giymatlaiihisoblash.
571. f(X) =X 22X % 1funksiya berilgan.f (0), f (1),
f(-1), f(2)nitoping.

Yechilishi f(0) ni hisoblash uchun berilgan fisiyada x
argumentni ngx=0@iryymagtai mini qq@oyi sh
f(0)=0 -20 0+1 -
Huddi shund@=d6fx-3) hbyahf(2)=1
572.1. F(X)=X -X 2X 4 funksiyaberilgan.F(0),
F(- 1) va F(2) ni toping.

2. s(f)=t° 6t 8 funksiya berilgan.s(0), s(2) va s(-1) ni
toping.

573.1. f(X) =% -X I funksiya berilgan.f (1)= f ( <)
ekanl i gini kodbrsating.

2. f(X)=x" #¢ Sfunksiya berilgan. f(2)= -f( 2

ekanligini kodbrsating.
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574.1. f(X)=x 4 funksiya berilgan.f(1)= f( B
ekanl i gi ni kodorsating.

2. f(X)=x #funksiya berilgan. f(2)= f( 2
ekanligini kodrsating.

575.1. f(X)=1 -sir’ X funksiya berilgan. 193%

fge ,3)fa3’0 , 4) T (0)ni toping.
¢ 2 &2

2. f(x)=cog x funksiya berilgan. 1j(0), 2)f 2%  3)
¢

f% ,4) f(p) ni toping.

268A Funksiyaning aniglanish va c

1. X argumentning y= f(X) funksiyasi haqigiy
gi ymatl arga eghahboqgl gdggsgmabanach
( s o nining darcha nugtalar) y= f(X) funksiyaning
aniglanish (mavjudlik) sohasi deyiladi.

2 . Funksiyaning oy@abyg aitishis h soh
mumkin bodl gan b abrpclhaamihgaaq iagyityi |sao

3.Funksiyaning em; ko 0 p uchrahb turadig
sohalarii interval va kesma(yopiq interval)dir.

a< x <pbtengsizliklarni ganoatlantiradigan barcha haqiqiy
sonl ar todpl ami i nt e@barhvoldeb at

bilan belgilanadi, a va b nugtalar intervalga kirmaydi.
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a¢ x ¢htengsizliklarni ganoatlantiradigan barcha haqiqiy

sonl ar

todpl ami

k easlada ( gisgaeha g

[a,b] simvol bilan belgilanadid va b nugtalar kesmaga kiradi.

at x < va a<x @b tengsizliklarni ganoatlantiruvchi

bar cha

haqgi qiy SO

nl ar

deyiladi va mos ravishdda,b) va (a,b]simvollar bilan

belgilanadi.

- 0 X a,
- o X
sonl ar

-o X d a<xXx < + atx < + va

todopl aml ar i

< tengsizliklarni ganoatlantiradigan barcha haqiqiy

cheksi z

ravishda (- ga), (- ga], (@+9 [a+9 va (- 8 +)
simvollar bilan belgilanadi.

4. Asosiy elementar

00zgar i s Hadvaldalkedtitilgan. i

Asosiy elementar

o 0 zishaohalari

funksiyalarning aniglanish va

1

funksiyalarning aniqglanish va

1-jadval
) Fun Funksiy Funksiyanin
ksiya aning g 00zgal
aniglanish sohasi
sohasi
1 = Xn, - g + n jUft
n- g ( ) bobdl ganda
natural [0+ 19, N tog
son bodl ganda
(-9 +)
2 y =4/x [0.+ 9 [0.+ 9
S y=m¥x | (-8 +) (-3 +)
4] y=a (-3 +) (0+9

nt

tlar6 pl a ml

nt



S y=Ig x (0,+ 9 (- 9 +)
6 y =sinx (- g +) -1 4]
7LV g ) [
8 YR g‘ézn-l)%,(zn 1)} @ +)
¢
n=0, 1, 2,
9 y = Ctgx (no,(n+1) g, (-9 +)
n=0, 1, 2,
0 y=arcsing  [-1, 4] ep P
g8 2" 2
1 y=arccos{ 1.1 4 [0.0]
2 y:arCth (- o +) 3 P _|Lp
2 2
3 y=arcctgy (- g +) (0,0)

Funksiyalarning aniglanish sohalarini toping.
576.y=X

Yechiishi Xga hech qganday c¢chekl ani s
shu sabhli y= X funksiya(- § +) intervalda aniglangan.

577.1) y=x; 2)y=xX 41;3)y=xX 4. y=axX +bx ¢
kvadrat funksiyani har xil tekshirishlaadax’ + bx +c © va

axX+bx+ @ kodrinishdagi tengsizI| ikl
etiladi.

Bunday tengsizliklarning  yechimlari -jadvalda
keltirilgan.

578.y:1
X
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Yechilishix=0dayson qiymatga ega bobd

bodl i sh mu mk i n emas) . Bar cha
tashgari)y haqiqiy giymatlarga ega, shuning uchun aniglanish
sohasi(- g0)va(0,+9int er val l ar bodl adi
1
579.y=
y 2X- 6

Yechilishi FunksiyaX ning kasr maxraji nolga aylanadigan
giymatlaridan boshga barcha giymatlari uchun aniglangan.
2x- 6 =0 tenglamani yechib, x=3 da maxraj nolga

ayl ani shini kodbramiz. Demak, f
dan tashqgar.i barcha (adivgi y s
(3,+ 9lardan iborat.
1 X+2 X2 -4
580.1) y=——; 2)y= ' 3) Y= :
)y 4x- 2 )Y 2x- 8 )Y X+2

Asosiy elementar funksiyalarning aniglanish va
o6zgarish sohal ari

1 - jadval
) Funksi Funksiy Funksiyan
yalar aning I ng 00zg
aniglanish sohasi
sohasi
1 y= X" (' Q +) n:jUft
, N-natural bo6l ganda
son [0,+ 9, n- tog
bodl ganda
-8 4
2 y=%4/x [0+ 9 [0+ 9
3 y = 2¥x (- g 4 (- g +)
4 y=a" -8 +) (0,+ 9




S y=Ig X (0,+ 9 - g +)
6 y =sinx (- g +) -1, 4]
/ Yy = COSX - g + [-1,'H]
= 10X 2 g +
| =i %Zn—l)g,(m +1)_(U F )
C 2 2
n=0, U, 2,
9 Y = Clox (on+y | G99
n=0, U 2.
10 y = arcsinx -1 &p P
g2 2
1 Yy = arcCosx [_ 1 [0”0]
1 y = arctgx (- g 4 ap D
a5
c 2 2
1 y = arcctgx - g 4 (0,0)
217 jadval
) D=b*> 4ac |y=axX +x %
discriminant | fynksiyanin argument
ning giymati | g grafigi, bu "9
yerdaa,b va
C-haqiqiy
sonlar,a>0
| b - 4ac <0

¢ |
l
|
|
!
I
!

5 y
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| b?- 4ac =0

| b?- 4ac >0

1

58l.y=
y x?- 5x 16

Yechilishi Funksiya argumentningkasrning maxrajini
nolga aylanadigangiymatlaridan boshgabarcha giymatlari

uchunaniglanganx® - 5x 46 tenglamani yechibx, =2 x, =3
ni topamiz. Aniglanish sohadi2,3) va (3,+ 9intervallar.

1 1

582.1) y= , )y=—"-——;

)y 1- X° )Y X*- X 2

4x- 1 x-1

3)y=  4)y= .
)Y 3x° - 5x -2 )Y X - 9x 420
583. y =+/x
YechilishiKav dr at i Il diz manfiy Dbool

aniglangan.Shuning uchuny:\/} funksiya X ning 0¢ x

tengsizlikni ganoatlantiradigan barcha giymatlari uchun
aniglangan, yaoni [0gmianirgochiqni gl an
interval.
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584.y=+/2X -4

Yechilishi 2x- 4 20 tengsizlikni yechib,x2 2 ni hosil
gilamiz. Aniglanish sohag,+ 9.

585.1)y=+1 -X; 2)y=+18 -6x; 3)y=+/3x -12

586.y=+X /X L.

Yechilishi Ha r bir godbshiluvchining
alohidaalohida topamiz. Bu sohalarning umumiy qgismi
funksiyaning aniqglani sh sohasi b

Aniglanish sohasi/x uchwun x2 0 va+/x- 1 uchunx2 1
.Uholdavx++x 14yi gbéi ndi uchunx2zani gl ani
yoki[L+ 9b oo | adi

587.1)y:\/;< w4 X, 2)y=4x 2 ¢x 5.

4
588.y=3V5 -X :
4 Jx-3
Yechilishi Aniglanish sohasi«/5- x uchun x¢5 va
Jx-3 uchunx2 0. x-3 .0, chunki nol ga bool
emas. Aniglanish $[asi(3,5] yaqgim ochiq interval.

1
589.y=+/7 -X +——.
y IXx-1

590.y =X 2x 8

Yechilishi x*- 2x -8 uchhadx, = 2 va x, = 4 ildizlarga
ega.x’ - 2x -8 8. DiskriminantD > 0(2-jadval, Ill hol).
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Tengsizlikning yechimlaridan funksiyaningniglanish
sohasi(— g 2] va [4,+ @ yaqgim ochiq intervallar ekanligi
kelib chigadi.

501.1) y=vX B8x 15 2)y=,/(2 -X) (® -

3X- 2
592.y = SVrE

Yechilishi Funksiya X ning 2 0 tengsizlikni

2X+ 6
ganoatlantiruvchi barcha giymatlari uchun aniglangan, bu
tengsizlik esa quyidadgollarda bajariladi:

e3x- 2 20 e3x- 2 ¢0
i : va 2)
[2x+6 >0 [ 2x+6 <

(1) sstemadan:
g, 2

(R

| 3 bu yerdanx 2 E_
fx>3, 3

(2) sistemadan:

I3 bu yerdanx< 3.

Demak, funksiyaning aniglanish sohdsi & 3) interval

va §§,+ g5 yagim ochiq intervaldan iborat.

X-8 4x- 8
PRV DV e
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594.y:|n§;‘ex5—xl 2.
B

Yechilishi Nat ur al ( s h dagaritm@rdfegt o o n | i
musbat sonlar uchun aniglangan. Quyidagi tengsizliklarga
egamiz:

oOX SX- 2X +2> 33X+ 2

——- 2 X yoki 0,
Xx-1 x-1 x-1

>0.

Bu tengsizliklar quyidagi hollardaapariladi:

é3x+2 >0 g3x+2 <0
i , va 2)
ix-1>0 ix-1<0

(1) sistemadan:

x> <,
| 3 bu yerdanx >1.

fx>1,
(2) sistemadan:

lex< -, 2
| 3 bu yerdanx < 3

fx<1,

g

Demak, funksiyaning aglanish sohasi va

vOEBQJo
wIN

(L+ 9 intervallar.

595.1)y =In gx' 1; 2)y=Ig(2x -3).

1
SinX- CcOoSsX

596.y=
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Yechilishi Funksiya X ning kasrni nolga aylanadigan
giymatlaridan tashqari barcha giymatlari uchun aniglangan.
sinx- cosx =(tenglamani yechamiz:

sinx = cosx; —— =1, tgx=1; x
COSX

bu yerdah i istalgan butun son. Aniglanish sohasi

sinx Jo,
=L n,
) v

ge qg on vage€+pn; + cintervallar.
¢ 4 ¢4

597. 1) y:;; 2) Yy=— : : 3)

SinX cosx SinX+ CosX
1

y= - D . "

sin” X- sinx

508,y = ctgx

SinX- Cosx

Yechilishi CtgX funksiya pk uchun aniglanmagan. Kasr

’0+pnuchun aniglanmagan(596asalaga garang). Demak,

funksiyaX ning % +pn vapk (bu yerdal vak i istalgan butun

sonlar) qgiymatlaridan tashqgari barcha qiymatlari uchun
aniglangan.

590, y= arcsinx-—g2

Yechilishi Agar -1 ¢:3—2 1 tengsizlik bajarilsa, bu funksiya

aniqlangan boodl adi
Bu tengsizlikni yechish uchun uning barcha hadlarini 3 ga
koopayt3&a&m z:
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Ushbu tengsizliklar sistemasini yechamiz.

&3¢ 2 g1¢@  gn? 4
In_ 5 @ YOKI 1ogg YOKI 1ngs

Funksiyaning aniglanish sohdsi,t5l k e s ma bo 61 adi
600. 1) Iz:arcsing 2) k2= arccosxé—l

Funksiyal arning od6zgarish soha
601 2= 53 20

Yechilishi 7°-3 a0k vadr at uchhadda todl |
o6zgartirami z:

3+ 435 23° pi
b= £ 20 Zo+g 10 - 52
X =l & By

on 32,
%9'5 Eifodabarchamanfiﬂooél magan qi ymatl al

ganday sonning kvadrati musbat sondir) Wapladi. Shu sababli
1
beriigen  f unksi yani ng-129 gaztgng yakisuhdans o h ¢

katta bodlgan sonl ar togalpil;ﬁsmida
yarim ochiq intervaldagi giymatlarni galgiladi.

6021) = =6 B 2)E=27-7 3

603 kz=sin A+/3cos .

Yechilishi Yor d a mc h i bur chak kiritish
goodaygidcha odézgartirami z:
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a a . P 0
_ a :é o6&  p e She o
z=3sin x«/@cos x-—%sm cos 9 X8 Sin ¢ CbSg a3 SIN + X0
¢ 3 T & 6 e co 8
o ¢ -
3

3(sinx cod + cox sin’—O) 3sinx( + P o ~ ~

= 6 6 "= 6 3Esing@ ’(—7+82\/-533|n xge—p+8

cos? cos? 2 ¢ 6= ¢6 =

6 6
sing;<+£ 8(121
¢ 6|+

Uholda-2/3 tz 8/3yao6ni funksiyaning
& 2/3,2/3 kesmadan iborat.

604 1) k=sin Ricos  2) kz=sin x~/3cos

20A. Argumentning orttirmasi Vv

= €) funksiya uchunX argumentning ketmdet keladigan
ikkita giymati (x, va x,) ayirmasi argumentning ortirmasi deyiladi
va Dxsimvol bilan belgilanadi:

X - = L
= ) funksiyaning argumentningx, va x, giymatlariga

tegishli = €, va &= {,) giymatlari ayirmasi funksiyaning
orttirmasi deyladivdDz simvol bi |l an bel gil anad

Dz = { )x-(JS ¥

Agar ,>mp 54| sa DX Rpgamchbadl sa u
Dx <0. Mos ravishda funksiya orttirmasi ham adgaP t o 4 P% 4

va'z2< 1tb 0 é'Pys<g
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= €) funksiyaning orttir mesi f
topiladi. Aytaylik X argument Dm orttrma olgan u holda
argumentning orttirilgan yangi giymatt+ Dpo 61 adi , f unk
unga mos giymati esaZ+ Dz-(f %) pbo 6l adi . Funk
orttirmasini topish uchun funksiyaning orttirilgan yangi mgtidan
uning dastlabki giymatini ayirish kerak:

b+ Dk -(f %)

y=1(x)
Dz =¢ > )DX()

|. Argumentning berilgan ikkita giymati b o yicha
funksiyaning orttirmasini hisoblash

605. z= % + #funksiya berilgan. Agar argumeatbgiymatini
X =2dan x,=2,5 gacha o Zgartirgan b léa, argumentning
orttirmasi va funksiyaning orttirmasini toping.

Yechilishi 1. Argumentning orttirmasini topamiz:

Dx =% m 272 -0,k

2. Funksiyaning argumentning, =2va x, =2,5 giymatlariga
mos bodl gan giymatl arini topami z

y,= f(x) =f(2) 2 2+1 +

y,=f(x) =f(2,5) €,5f] 25 1+9,%

Funksiyaning orttirmasinn topamiz:

Dy =y, % féx) f(%) 975 7 27

606. y=x -2x 4 funksiya berilgan. Agar argue nt 00z
giymatini X, =3danx, =3,5gachao 6 z gar t i fugksiyaning o 6 | s
orttirmasini toping.

Il. Agar funksiyaning X argumenti DX orttirma

ol adigan bool sa, f uhms&btashy ani ng

607. y=xX #x 4funksiya berilgan. x=2 va Dx 9,5
b ool d¢waortttraani toping.
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Yechish isuli 1. Agar X argumentDx or t t i r ma ol g
funksiyaning orttirilgan yangi giymatini topamiz:
Yechilishi 1. Agar X argument D= orttirma olgan b léa,
funksiyaning orttirilgan yangigiymatini topamiz:
b+ D€ "B -2 2 +c T 2 B2 +4
2. Funksiyaning orttirmasini topamiz:

b+ Dk =52+ GO ~%) DR 2 -4
=5 &
Dz =2 AD+ OR ¥
Dz =2 200,% 2 Ot (@) + 3,2.
608 1) z= R 2 ;&= T4 funksiyalar berilgan.n=3 va
D= =0,1b o0 6 | ¢P& arttirmani toping.

1
609. 2=+ funksiya berilgan.n=1va D= =0,2 bo Iganda Dk
orttirmani toping.
Yechilishi

1)|Z+ DIZ:l :

o+ DA

2) 2= Db =t b=

1
~+ D -

1 1 "5 5 DR 02 1

S)DZ n n on mn .
n+ Dn =~ ( ntdD H1 O,2) 6

3 1 1 o
610 1) 2= = 2) E=—; 3) k=% - orttirmani toping.

m ﬁ
611 z=+/ ‘funksiya berilgani=1 vaDs 0,1b 061 PE N d a
orttirmani toping.
Yechilishi

1) 2+ Ded R+ 2) b+ Ded A+ k=V!
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Dz =/ 5+ &/ - 101 +1 {11 £ 0,04,

612 1) =2 i 2 ) z=¥ ‘funksiyalar berilgan.n=1 va
D= =0,2b o 6 | ¢P& ortdrrmani toping.

30-A. Fun k sizulgsiligii n g
Funksiyaning nuqtada uzluksizligi

I t aMgari ¥=.f(X) funksiyaning x- a dagi limii
funksiyaningx=a dagigi y mati ga teng, yaoni
lim () = (X (5.1)

b o 6 If (%) funksiya x = a nugtadauzluksizdeyiladi.
Bundaquyidagi uchta shart bajarilishi kerak:
1) funksiyaa nugtada aniglangaroldéshi kerak;
2 ) funksiyaninglim £(X limiti mavjud bo léshi kerak;.

3) bu limit f (X) funksiyaningx = a dagigiymatigate ng b o 61| i
kerak.
| | t Agamr f(X).funksiya X=a nuqtada amjangan
argumentning cheksiz kichik orttirmasiga funksiya cheksiz
kichi k orttirmasi mos kel sa, yabo
EI)i(r_anIz =) (5.2)

b o 6 Izs 4 )funksiya X = a nugtada uzluksideyiladi.

Agar funksiyaning X = anuqgtadagi uzluksizlik sharti buzilgan
bool s a, u holda funksiya bohw nug
nugtani funksiyaning uzilish nuqtasi deyiladi.

Elementar funksiyalar uchum oyidagnlaro rinlidir:

1 ) elementar funksiyaning uzluksikzlsohasi uninganiglanish
sohasi bilan bir xilblba di , vy a ofunksiyam reing butuh a r
aniglanish sohasida uzluksizdir;

2 ) elementar funksiya biror intervalning barcha nuqgtalarida
emas, balki ayrimungtalaridaginaizilishga egabo Ishi mumkin;

3) elementar funksiya z4 aniglanmagan ngtadaginauzilishga
ega o Ishi mumkin.
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Funksiyaning intervalda yoki kesmada uzluksizligi

Agar funksiya interval yoki kesmaning barcha nuqtalarida
uzluksizm 6 | sa, u bu i ntervalildda yok.i
|. Funksiyaning butun aniqglanish sohasida uzluksizligini

tekshirish
613 z=3 funksiyaning uzluksizligini tekshiring.

Yechilishi =3 funksiya x argumentning barcha biajiy

giymatlariuchunami angan, vy a0 n isohasnbuttmgona n |
uni (- @ +)dan borat. Uning uzluksizliksohasi amjlanish sohasi
bilan bir xil ekanligini (qiish 2 )
mumKkin,

X argumentga Dx orttirma beramiz vafunksiyaning Dz
orttirmasini topamiz:

b+ D3 R+ DB =37
r=3 A

Ayirsak,
Dz 3 L

Dx - 0da Dining limitini topamiz:

im Dz 4im3 3 3$im 0=0

Dx -0 o 0 O 0

lim Dz 0 tenglik x ning istalgan chekli giymatida rdnli, shu
sabablilz=3 funksiya x ning istalgargiymatida uzluksizdir.

614 1) k= & 2) k=4 =-3 funksiyalarning uzluksizligini
tekshiring.

615 =3 R -2 funksiyaning uzluksizligini tekshiring.

Yechilishi Funksiya (- & +) intervalda arlangan, shu
intervalningo Zida u uzluksiz hamdir.( 5. 2) o & BnDeni g a

topamiz:
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b+ D23 S+70R2(- D+38 & 5 3(opoax IR
+ Dz32R6+ RBE+Y 2R 2 #- DA
z=35-2 A

Dz 6 ADRB¢ YDR2 - DO

: . : A1

IIDImeDIZ %5 Im D3im )Dlim zﬂ[c?(
=6x ® 3+0 02 0- 00 =

y=3x" -2xfunksiya x ning istalgan chekli giymatida
uzluksizdir.

616. Quyidagi funksiyalarning uzlukzligini tekshirng:

1v=2t’.2) y=x 2.3)s=t" -t;4) y=x 3X.

5)y=x;6)y= X 7)y=2x.

Il . Funksiya berilgan nuqtada (argumentning berigan
giymatida) uzluksizligini tekshirish

617. = = -2 funksiyaningn=3 da uzluksizligini tekshiring

YechilishiTek shi ri shda (l&aniz) t aodri f d

im(=2-2) Hlim F 2 3% 2-7
f3)=3F -2 %
yad n i
Iin(ﬁz— 2) =(3)
funksiyaning x- 3dagi limiti funksiyaning x=3 dagi giymatiga
teng, bunda (lehishl ghartlariah@am ibdjanilyapti.q o 6
Demak, z= & -2 funksiyar=3 nugtada uzluksizdir.
618 1) = 7 ¥ 3B funksiyaning ~=3 nugtada; = & 5
funksiyaning ~=1nugtada uzlukgligini tekshiring
619 Y =sin2x funksiyaning X:% nuqtada uzluksizligini

tekshiring.
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Yechilishi E=SIN2 funksiya(- = +)intervada anidangan.
Tekshirish uchun (5.1) taodrif
Iirr;sianzsinZ% sip  (

X_ A
2

f(g):sinzg’ sp O
(5. 1) t qadanilislik ishargari bajariladi, demak,

: _ _p .
e=sIn 2X funksiya* =7 nugtadauzluksiz.

_ i X . . _P
620. 1) y=cosx va 2 ) ¥ =197 funksiyalarning* =73 nugtada

uzluksizligini tekshiring.
lll. Berilgan funksiyaning uzilish nugtasini topish
2

621 =5

Yechilishi Berilgan funksiyaning aniglanish soha¢i g2) va
(2;+ 9 intervallardan iborat. Funksiyd=2 nugtadauzilishga ega.
Funksiyaning aniglanish uazluksizlik sohalari bir xil.

funksiyaninguzilishini tekshiring.

622.Quyidagi funksiyalarning uzilishini tekshiring:

- 1 1 3
Nk B m 3BTy 4 BEm o
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6 BOB
HOSILA

31-A.  F u n k s fggrishntazligig

X vay o6zgaruvchilar orasidagi
tasvirlani shi mu mKk i n bodl gan tu
koorinishda

z= ()
funksiya bilan yoziladi va bu mundsaat o 60z garwnng h i r

X00zgaruvchining o006zagazgarhiisgha jbaol
ifodalaydi.

Funksiyaning od6zgarish tezligi
goida buyicha bajariladi:

l. X argumentmgbirorDx k at t al i k kyfunksiyang a r i :
Dykattali kka o6ézgarishiga olib ki

b+ Diz =(f %)

Il. Funksiya argumentining®X orttirmasigamos kelganDk
orttirmasi topiladi:

= Dk =(f %)
y=1(x
Ayirsak,
Dz = { % )Dx()
lll. 'y funksiyaning argument giymatinin§dan x+ R gacha

o6zgarishi oraligodi uchun od0zgar
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Dz_ € ®xD x()

DR DA
munosabat bilan ifodalanadi.
Diz
~~ hisbat argument orttirmasi birligiga funksigatirmasining
nechta birligi todgor.i kel ishin
IV.Xni ng beril gan qgiymatida fun

hahiqiy V tezligi X argumentningX dan x+ gacha o006zg
D
oraligdi da og:rdtaacihnat itleazd iigkanni nlgi 1

v=lim 22 gim O XD x()
x-oDR X0 Dx

Diz
y = kx + chizigli funksiya uchuro racha tezlikVs v~ 5 =
_ i DE . o .
vahagidiy tezlik V=M — = kattabygi bo yicha bir il vahadgiy
tezlikning ®n giymati K koeffidientga teng.

|. Funksiya o Zgarishining o rdacha tezligini hisoblash
623.y=3=" -6f unksi ya oX¥aguaenthshdami n ¢
~=35gacha o6zgargandagi o00rtach:
Yechilishi 1- usul.1. Argumentning orttirmsini topamiz:
DR =5 -, 3D 3-0,¢
2. Funksiyaningx, va x, dagigiymatlarini anglaymiz:
=38 6 21 L=3@5f 6 367
3. Funksiyaning orttirmasirriisoblaymiz:
Dz =z -, 236,75 21 9,Z
4. Funksi y aomadhaaylminitogamiz.ni ng
De_975 495
D= 0,5
2-usul. 1. Funlsi y a 0 0 z g amacha h teztiginn g
argumentning istalgan qgiymati uchun umumiy qoida buyicha
hisoblaymiz:
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1. b+ DE3( SH DB 3%2=6° 65 +3C & <
y=02 37 6+ n I +) B

I g 3m 6

Dz 6D B P-
V/\'EG_ m
DA Dn

Dy 65 D3¢ N 60 3+

2. Argumentning orttirmasini topamiz:
DR =4 -, ~3D 3 -0t

3. n,=3va D~ =0,5daV, ni aniglaymiz
v, =6 ® 3+0,% 19!

624.1. y=2X -5x funksiyao zgaishining X argumentr, =2
dan -, =3 gachao Zgargandagp rdacha tezligini toping.

2. Nugtaning harakatgonuni s=3t* -2formula bilan berilgan.
t, =4 dant, =6 gacha b Igan vatt oralig ida nuta harakatining
o rhacha tezligini toping.

Il. Nugta to 6rgcdizigli harakatining berilgan momentdagi
tezligini bu nugtaning harakat tenglamasi ko yicha hisoblash

625.Nugt aning tod6g6F3t -2t Iiemlamal i
bilan berilgan, buyerdat sekund hisobida ve&8 metr hisobida
berilgan.

Nugta harakatiningt =5 sek momentayi tezligini toping.

Yechilishi 1. Nugta harakatiningo bacha tezligintopamiz:
s= B 3(t #°D2(t- t) D3+
+6t D 3 t)D 2- 2t- 5D +
S+ =3# 6t+ I tF D 2+ E
s=3f -2t 5
Ds 6t D3¢ tyD2 t

Ds_6tD 3( th 2-t :g% 3t DD
Dt D
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2 . Nugta harakatining vgtning t momentidaghagiqiy tezligini
topamiz:

v v=lim 2 dim@et 3t o)- 6t =2
: Dt-opDt B0

3. Nugta harakating 5 sek oxiridagi tezligini topamiz:

V.. =6 B 2 28 /cek)

626. Nugtaning © orgahizigli harakati s=5t* tenglamabilan
berilgan(t sekhisobida,S m hisobida). Nugtéharakatining 10 sek
oxiridagi tezligini toping.

627.Nuct ani ng t olamkatsF2t’c-8t i 1@tengjdma
bilan berilgan(t sekhisobida,S m hisobida). Nugta harakatining 8
sek oxiridagi tezligini toping.

32- A Hosila

y= f(X) funksiyaninghosilasi deb funksiya orttirmasbyni
argumentning mos orttirmagix ga nisbatiningDx - Odagi limitiga
aytiladi.

y= f(X) funksiyaning hosilasini belgilash uchun birgator
belgilar mavjud:

oy Yore I8
X yok| dx
y = f(X) funksiyaning hosilasini hisoblash differensiallashning
umumiyq oi das i boéoyicha todért bosqi
|. X argumentga Dxorttirma beramiz va funksiyagaX
argumentning omiga ~+ D orttiril gan gqi y |

funksiyaning orttirilgan giymatini hosil gilamiz:
z+ Dy =(f &)
Il.Funksiyaning orttiriigan giymizdan uning dastlabki giymatini
ayirib, funksiya orttirmasini hosil gilamiz:
Dy =f(= +)0 ()
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lll. Funksiyaning orttirmasbzni argumentning orttirmasix ga

bod6l amiz, yaodni gooyi dagi ni sba
Dy _ f(= + x A1)
DA Da '
I\VV. Bu nisbatningDx - O dagi limitini topamiz:
jim Y = jjm =t X AD
x-0DF @0 DA .

Topilgan limit y = f(X) funksiyaninghosilasidir.Hosilani topish
differensiallashdeyiladi.

Hosilalarni differensiallashning umumiy qoidadio yicha
toping.

628. Yy=2xX -3a. Hosilaning x=3 dagi xususiy giymatini
toping.

Yechilishi

| Y= D 2x ®HD3(x RN+20 4x x 2 P 3Ix D

y= 0 27°4 x R+ YR3 -3n
. p=2 %3 =7

Dy 4x D 2¢ XD 3 x

Youx 203
Dx

Iimﬂzlim(4x 2 D3 4x 3y- 4x 3
1. Dx-0DK D -0
Hosilaning x = 3 dagi giymatini topamiz Y,.; =4 ® 3 S
62. 1)y=x -x yj_ ni toping 2)y=x 5x 4 yj_ ni

toping 3)s=t. sj_, ni toping
630. 1)y = -§ yi _, i toping 2)y = iz yi _ , ni toping
X - X -

631 1)y =+/x. yj_, ni toping
Yechilishi
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Lyt D oFx X
. y+ B dany niayiramiz: Dy =/x +xDvx;

[Il.  Nisbat tuzamlsz X +§ \/_X
X + 0D \/7)(

V. y—Ilm— 4im
x-0Dxk @0

_ (\/x+ w/x)(\/x 4 D/_x)lr
= |im -
0 Dx(Vx + D

X+ R X

=lim FHm
DXODX(’X"‘D ) o 0 >(¢ X+\/6>)
= lim ! =1,
0 Jxt @ X Jx 0+ Vot 20X
yi\ 1 1
x=4 2\/2 4
632. 1)y =+/x - yj __ ni toping 2)y:%. yi _, ni toping 3)
X
y =¥/x. y|| , ni toping
633. 1)y = cosx Vil _p ni toping
4
Yechilishi
l. y= D eos(x )
I y+ [ eos(x X
' Yy = COSX
Dy =os(x +XxP cosx
L X+ DRox oo x xDx-_ . X, Do
Dy = 2sin > sin > 2sinK > -BSIHE

224



Dy _ .4 D ogin . a b sind
1. v Qsm8é< oy SP xge7+—2g
2
Bx
e Y &, Dgosin? :
y _IIDIme& = Igrnosmgg —2+ &ng Dx smx1l dx;
V. )
y = s Y2
=4 4 2
y=sinx y' _ nitoping; 2) y=cosx y' , nitoping
634. 1) s =2

633 y=tgxy , ni toping

Yechilishi
. y+ D tg(x  #;
I y+ B w(x »
' y = tgx

Dy #g(x +XD tgp

_sinx+ @ x) _  sin xD .
cosk+ R)cox cost +xDcosx

m Dy _ sin _ 1 sin X
' Dx Dcos(x +xPcosx cosk *)Dox X
V.  y=imY 4im 1 im3n 2 - 1 .41
Dx-oDx ®ocos(x + cosx © XD cosk B)cox COX
y' = 1 _
P 0 2,
s cogP &2 ¢
4 o5 ¢
¢2 =

636.Y=CWOxy , nitoping.
6
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33-A Differensiallashning asosiy qoidalari.
Darajaning va ildizning hosilalari

Belgilashlar: C 0 o Zgarmas,X 0 argument,u, v va W-
argumentX ning hosilaga egadIgan funksiyalari.

Differensiallashningasosiy qoidalari

Funksiya algebraikig iadisininghosilasi:

(u+v -wW' & W w (6.1)

| kKkita funksi yha&iladcoopayt masi ni |
(uv)'=u'v H L (6 .2)

Uchta funksiyadosikkeopayt masi ni ni
(uvw) = U vw +V uw HV u (6.3)

O6zgarmasning funkHhosilgsaga koop:
(Cu)'=Cu (6.4)

Bo ol i n(kesrnimg)nagilasi:

au 1§ uiv- uv
= . 6.5
& T v (©5)

(6.5) formulaningkususiyhollari:

au 15 uij

= — 6.6
2 s (6.6)
aC g C

Agar y funksiyal ning funksiyas Y= f(u) vabu yerdgilUo ¢ z
navbatidaX ning funksiyasiu=/(X) b 0 6 | s ay funksjyaX@a i
oraligargumentor gal i b o g ddaly=f(w furkdiyaXa ,
ning murakkab funksiyasi (funksiyaning funksiyasi) deyiladi:

y="f[/ (A]
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Murakkab funksiyaning hosil asi
hosilasini bu argumentning erkbt 6 z gar uv c hi booyi
kodopaytieng | gani ga

du_dudu
du du duyOkI Y

=y, @,.

Bu munosabatdan foydalaniby=/(X) bo o6l gan mur a
funksiyalarni differensiallash uchun formulalar hosil gilingan.

Hosi |l al ar ni topi shda quyidagi |
k oa):.r
1. ©=1 0,0);
1
QO"=— 0
2. ¢ 2.0

3. Ya"=a" @& o
va darajalar hamda ildizlar bilan an@all bajarishda quyidagi
goidalarni bilish kerak:

4., © &= "d;

a_n:an-m.
5. Q"
6. (@)"=am

11
1

a_tYa a

n— = —(a @’,b 0
8. b Q/B bi( )

Bu yerdam va N i ixtiyoriy ratsional sonlar
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Differensiallash formulalari

u=s(x

u=Xx
shartda shartda
c'=0 (6.8)
X'=0 (6.9)
(u")'=nu*tu (6.10) (x)'=nx"*  bu (6.10a)
bu yerda N yerda N - ixtiyoriy
ixtiyoriy  hagqiqiy hagiqiy son
son
al g 1 (6.11) al o 1 (6.11a)
T B Ty
S (6.12) al1 o6 1 (6.12a)
() 20 &lx 2 2Jx

1.  Funksiyalarning hosilalarini (x")'=nxX"* formuladan
foydalanib topish

Funksiydarning hosilasini toping.

1
637.1. Z=3 | 2) =2 7; 3) =4 &

2
4) £=5 3 5) k=5Y &

Yechilishi

kodpaytuvchi
bodoyi cha

Z=3( 9

1) 2=3%F (6. 4)

hosi

| a

=3 OF

f or mul
bel gi si
12 3!

2) =2 7 (6.4) va (6.10a) fonulaga ko & topamiz:

=2(5) =*

=10 %

10

m5
"

1
3) =4 % (6.4) va (6.10a) formulagaok@ topamiz:
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p=ads
3

2

4) =5 3 (6.4) va (6.10a) formulagaokeé topamiz:

2 63 :
¢ 5
5) lldizni kasr lo datkich bilan almashtiramiz va (6.4) va (6.10a)

formulaladan foydalanamiz:

3
k=53 & =55
a .. 0 2, 2
F=5R% 05=§ & 3 ®
C -

638.1) = 5 2) =57 3) k=37 4) k= 37
I _3 3
5) b= F; 6) =4 . 7) £=5 7 ; 8) b= 2\/_§<

o) =4 %. 10) k=Y %

IZ 1 5|-|2
639.%7 2, 2) =3 % . 3) L "7

"'3

4 '222\/% 5) fG)= /4 7Y % 6 TW= ZVy_V{v

Yechilishi Hosila olishdan avval har gaysi funksiyapi= X' (N

-i stalgan rat silkeliramiz. son) koodorini
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(6.4)va (6. 10a) formulalargakrm topamiz:

1 &-2 018 2 g2+ 1 > 1 1
V=2 &&X°® 9@ 8&° =X = - =
2 ¢ +203¢% 3 3X§ 3@

1 !
y=3x¥Yx BRR 3%
(6.4) va (6.10a) forulalarga)kta topamlz

y'= 3(x3) :350(3 7x§ 7XRE X

2X 2% >
y= @ = 23
3) NG

(6.4) va (6.10a) formulalargaok@ topamiz:

a2 o 5..5-1 2

y'=2¢ =2 =08 @:)(3 E%é?
c = 3 3 3

yz\/i jL 2[2 Az

10a) formul al ar ga

o 3 ~ 3_ 1_
y= oV gzzfzgc"le W 2% T3
(; -
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1
f(j)= = =
6) V)= 2\/_ oo 2 2 2

y:3\/; y:@ y:g :Zi 2)(2
nT Xig Mg W

1
y=§/:2 F)=x3/xJx S
10) Xo 11 (9 =X 12) tt

641. f(x)=i4; fi(-1) va fi(2) ni toping
X

| =

—
el |

Yechilishi 1) f(7) =
(6. 10a) formulaga kodora t opami

f(R)= 48 =-7

EN(EN

f'(- 1) va f'(2)ni hisoblash uchuhosiladaX ningo rhigad 1

va 2 giymatlarng oyiSh kerak:
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_ _4
f()(l) i

f(2)= ;5 =

1 10

1) k=% =2 ® =

(6.10 a) formulaga koora topal

4 1
F B

F 2= D
3

10 1

7
- (€
3

]@‘o
wl~

p=10 3 A0
3

w‘“L

642.1) | ("')—_ Of(~ )nl toping; 2)f =3 & OF8) ni

toping; 3)kz= 1 ¢ O ni toping.
I.Funksiyal ar al gelwosilasi K yi gdéi n
Funksiyalarning hosilalarini toping.
643.z=4 5 -2 5+ 5,

Yechilishi (6.1), (6.4), (6.10a), (6.9), va (6.8) formulalarni birin
ketin tatbg qilib topamiz:

(44 {2 v ® w5 AT E
=4 ®% 22 CGL

Oxirida:
=12 5 -4 Tk

Differensiallashda malaka orta borgan sari oralig amallar odatda
hayol da bajariladi va shuning u
differensiallashning oxirgi natijasigina yoziladi.

644.1) f(x)= % I x+1. f'(-1) nitoping.
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1, 1,.1 ,
2) f(:):Z n 3 3-—-42’ > % '(3) nitoping.

3) f'(t)=0,%° +0,8° 6,8 ¢ f'(1) nitoping.

2 2 1

. 2
645.25V i e % gw 4

Yechilishi Radikallarni kasr & isatkichlar bilan almashtiramiz

vamanfiyloor sat ki chl ar Kiritamiz,
(6. 8) f or muiffadnsaalaynbzo 6 y i ¢ h a

1 1
p={ R=r B 5 4¢P PR3 & ° 4

646.1) y= 3x X' 2 X+2

3 2 1

2) y=4x* B 4x 3x;

. Funksiyal ar kodépaytmasining

Funksiyalarning hosilalarini toping.

647. f(R) =( = ( *~ + 1},
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Yechilishi 1- usul (6.2), (6.1), (6.10a), (6.8) va (6.9)
formul al arga koora topami z:

PE=(FD(Px+ B (% x B& D
f(H=35 2x ¥ (22 ¥
(=337 ¥ @ D& DX B *

=(¢ W BEY x DX g =
=(xX* & B(BX 2x xH) «(X =x )EX +x 1

yokibuuchla d | ar ni koopaytirihb,
f'(R)=5%#4°x3° 2 1

ni hosil gilamiz.
2-usul,.Bu koodépaytuvchilarning koo
f(R=(HD(*x+ I °+ R +3x -2 A
(6.1), (6.10a), (6.9) va (6.8
FR=(A'C XK )" &) 1'x5=4°x3° @ 1
Yana o0o6sha natija hosil qgilind
648.1) (R =(2 ~A)'(°x3 B
2) f(A=(B 5 4) @2x3)
3) F(A=(H+2x+ Iy 1),
IV.Boo6l i nmaning hosil asi

Funksiyalarnindhosilalarini toping
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7+
649y X2_1.

Yechilishi. (6.5), (6.1 ), (6.@a) va (6 .8 Yformulalargak o 0 r a

topamiz:
(R kD) € 2x2Y(2 N

a (¢~ 17

_2X(F-1) -2 % x B

(x*-1)° :
C2X(P-1-% D 2 (x 4
 (X-17 (2 1?2 (¢ 12

_x-a

y oy ;
650.1) = X*ta 2)° 2-X

n- x4 n- x4

m

3)y_x2+x-&; 4)y X2 +1

V.Funksiyalarning hosilalarini (u”)i:nu”'lu (6.10) va

1 .
~— Uf (6.11) formulalardan foydalanib topish

g0
2 u

B

Funksiyalarninghosilalarnni toping.
651.y=(=" 5 =8

Yechilishi u=x 5x 8 y=U’ ni hosil glamiz. (6.10)
formul aga koor a:

y'=6Uu B(X 5x 8 (¥ 5% 8)'+6(%= 5x 8 (2x+ E
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Bunday mufassal yozuv differei
protsessidagina yoziladi. Malak h o s i | gi l i ngand
hisoblashlar xayoldbhajariladi.

Shu ni esda twutish kerakki, d a
asosning bitta birlikka kamaytiriigan darajasiga va asosning
hosil asiga koopaytmasiga teng.

652.1) y=(=" -2 A By 2 f(x)=(= 1)°
f — n2 : n. —(r?2 _:2 4
3 (x) = (a= b"),4))’(r )
1
653. Y~ (-1

Yechilishi 1-usul.(6.11) va (6.10jormulalarni ketmeket tatbq
qilib topamiz:

1 .
y's — 8¢ B g
g(xz—l)4 g
- 1 A 3 2 .
y - (X2 _ 1)4:8 462 1) -(X 1)’
1 B (- 1 8 _
V'= ey A X O e b

2-usul. Manfiy ko igatkich kiritamiz va(6.10) formulaii tatbg
gilamiz:

y=(x )%
y'= 4(¢ B 1 & 1)° @——"28 =
(x*- 1)
Yanao sha natijai haosil kildik.
_ 1 _ 1
654.1) Y (1- )’ 2) y_(G))( )b
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(¢-1)
655 y=—-—=.
(X +1)
Yechilishi B o 0 | differamsiallash qoidasini,s o 0 ngr a

murakkab funksiyaning hosilasi formulasini tatbiq qilib topamiz:

-1 9 9§ P (51"
47 g |

afe-1) & (0 I+ §° x(x0}'¢

dx g

yi=

_20x(x (¢ ga(x 4%} g
(1
:6x(><3-1)3(><2(41)2()26><3 2x ® }+
_ex(¢- (¢ 4@ ax P+
(1)

6x(x3- 1)3(x3 +2X 39

(3¢ +1)
4 13 o n,
656. 1)y:g3:1;2; 2)y:§e2_+—§ 5

1
VI. Funksiyalar ning hosilagni (JG) :mu (6.12)

formuladan foydalanib topish

Funksiyalarning gsilalarini toping:

237



657. f(X)=v4 -X°

Yechilishi u=4 -X* deb, f(x) =+/u ni hosil gilamiz. (6.12)
formulaga lo @ topamiz:

o 1 . =2 X

e 2 4-x2(4 <) 24 - N4

Biror funksiyadan olingan kvadrat ildiznirmgsilasi birni ana shu
funksiyadan olingan ildizning ikkilanganiga o inganini ildiz
ostidagi ifodaninghosi | asi ga koopaytiril ga
saglashkerak.

658.1) f() =¥ 4n 6; 2) fM=t® + B {2
ni hisoblang;

9 y=alr X ayy- V& X
5)y=§\/><2 & ) Y=42PX
659.y=(X" €)VX 3

Yechilishi Ko gaytmaninghosilasi brmulasiga kb @ topamiz:

y'=(¥ 6)V¢ 3 (% 3){X 6).

Har qaysi q cshliluvchining hosilasini  topamiz  va
soddalashtiramiz:

660.1) Yy=xVX 4; 2)s=tt® 4
3) s=(t VT L 4) y=(2x APV1 2x
1

-1

Yechilishi 1-usul.(6.11) va (6.12) formulalarni birietin tatbg

qilib topamiz:
N4 })i;

661 y=

1

c

yi=
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X'-1 2Jx*- 1
=1 al 4x%
X'-1 2x*-1
Endi quyidagicha oo6zgartiramiz
yi= 12X 2V X - 1
yi= :
X'-1 xt-1 (x“-l)2
2-usul I I di zni kasr kodérsatkich bi
(6.10) formula booyicha topamiz:

1 1 -3,
_\/m (X4—1); (:X4 l) |

= 2« )2 (1) Hx 174

N

%

1- x* 3
1+ 2x
663. y = :
Y J1- 2x
YechilishiBool i nmaning hosilasi forn

(1+ 2x)iv/1 -2 («/1 2<)i 1 2¢)

( 1- 2x)2

yi—



Hosilalarni topamiz va almashtirishlar bajaramiz

-2
yi=2\/1- x - ) |

1- 2x
e 1+t 2X
_2 b 2(1- %) 4
1- 2x (1- 2¢)V/1 -2«
_2-4x 4 X _ 3 X (3- 2x)4/1 -2x

(- 2)V1-x (1 29V x (1- )

m
m

3n
y:—. y: .
664.1) Y= =7 Y7 =g
NCCE'G
3) B=———; 4 y'=E D

665.y=3(¢ 1)

Yechilishi Kub ildizni kasr lo datkich bilan almashtiramiz va
(6.10) formula buyicha darajanirngsilasini topamiz:

y={¢ 1 & 15
Yi=§(x3 ﬂ)‘l”(x3 B i%(xg 1)%+ 3% (
2% 2%
(x3+1); Pe+
666. 1)y =X 1;2)y=4(ax 4’;
3)y= m )= € L fi(2) nihisoblam.
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34- A Hosilaning fizik tatbiqglari

Nugta tobégoéri <chizigli hit#khakat
momendagiV tezligi S yuldant vaqt boGyicha olingan va berilgan

ds
t =t moment uchun hisoblangadr{ hisilaga teng.

Nugtaning berilgart =t momentdagid tezlanishiV tezlikdant
vagt bodyi cha bditmomea ochuwm hisollamgan | g ¢

ds
dt hosilaga teng.

Bu paragrafdagi masalalardad yul metrlarda (m),t vaqt
sekundlarda ($@, V tezlik sekundiga metr hisobida (m/sek) &a
tezlanish sekundning kvadratiga metr hisobida (nfjsésdalangan.

667. Nugta s=2t° #* 4 gonun booyicha t o¢
harakat gilmoqgda. = 4 sek momentdagi tezlik va tezlanishni toping.

Yechilishi 1. Nugtaning istalgant vagtdagi harakat tezligini
topamiz:

v:d—s =
dt

2. Nugtaningt = 4 sek momentdadiaraat tezligni topamiz
V., =6 8 24 Q0:m/sek.

3. Nugta harakatining istalgdnvaqgtdagi tezlanishini topamiz:

a:y 42t 2
dt

4. Nugtaning = 4 sek momentdadiarakat tezlanishiriopamiz
a_, =12 & 2+ 5em/sek.

668.Agar toogori chiziqgl:] har ak
1) s=f 62 4t 22)s=Jt, t 2;2) s=t 41t 30,t
tenglama bilan beril gan bodasa,
bu nugtaning tezlik véezlaninshni toping.

669.Agar toogori chizigqgld] har aka

1)v=t* 4+ Lt 32)v=t® 6t Kkt ZItenglamabilan berilgan
boo6l sa, nuqgqtaning kodérsatil gan mn
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670. Nugta s=6t -ttqgonun booyicha todgo:«
gilmoqgda. Vaqtning gaysi momentida nuqtaning tezligi nolga teng
boodol adi ?

Yechilishi 1. Nugtaning vaqtning istalgan momentidagi harakat
tezligini topamiz:

-9 5 a
dt

2. v=0 deb,t nitopamiz:6- 2 =0,t < sek.
Uchinchi sekund oxirida nugtaning tezligi nolga tegédui.
671.Nugtas=t* 8t 4gonun bad@yiréhaht @i g
gilmogda. Vaqgtning gaysi momentida mgtaning tezligi nolga teng
bo ladi?
672. Tormozlanish paytida maxovikt sek davomida

Jj =3 8 £ burchakka buriladi. 1) wgining t=3 sek momentida
maxovikaylanishining burchak tezligini toping;

2) t momentdagi burchak tezlanishni toping; 3) maxovik
to xdaydigan vat momenti t ni toping.

Yechilishi . 1. / burchak tezlik deb/ burchakningt vaqt
davomi da o6zgarish t ez | ibgrilish a é
burchagi/ dant vaqt bo yicha olingarhosilagateng:

. ds

/= B A

t =3sekda burchak tezlikni topamiz:

W_; =8 -2 30 2rad/sek

2. € burchak tezlanishwburchaktezlikdant v a g t boody
olingan hosilaga teng:
dw
e=— = Zrad/seR
3 w=0debt nitopamiz 8- 2 =0t 4sek
To rbinchi sekundning oxirida burchak tezlik nolgateng@ 6 | a d i

673.Jismo Oafrofida w=10t +* gonun  yicha aylamoada.
1) aylanishning = 2 sek momentdagi burchak tezligini toping;t2)

momentdagi burchak tezlanishni toping;
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3) aylanish tugaydigan momentni toping.

674.Jism temperatura3i ningt vagtga ba ldgxoldao 6 z gar i s |
v =0,21% tenglama bilan berilgan. \énnng t =10sek momentida
bu jismganday tezlik bilargiziydi?

Yechilishi Jismgizdirilganda uningT temperaturast vagtga
bog 6| pldp ol z g a rTawdgtning fynksiyasidnry = 1)
Jismningaqizish tezligiT temperaturanind vaqgt bo yicha hosilasi

dT _ _
Ot dan iboratdir:

dT adT o
dt cat ;¢

Vaqtning t =10sek momentida jism sekundigarb gradus tezlik
bilan giziydi.

675. Jismning T temperaturasit vagtga balog holda
v=0,5t -2 qgonun Ipyicha o Zgaradi. Vagtning t=5 sek
momentida bu jisnganday tezlik bilarmgiziydi?

676.Massasi 10 kg dlgan jism s=3t" # 4 gonun b yicha
t 0 0 g 6r harakatgiimpgday Jismnindharakatboshlangandan 4

amv’
seko tgandan keyingi kirték energiyai 359 2 ni toping.

Yechilishi 1. Jismharakatiningvaqtnirg t momentidagi tezligini
topamiz

v:d—S 6t &
dt '
2. Jismningt = 4 sek dagi tezliginhisoblaymiz:
Vizay ; T 6 O 1+ 258/,
3. 4 sek oxirida jismning kinetik energiyasini topa:

mZ _ 10025
2

B125( )
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677.Mas s as.i 100 ksFstbagdinguaan bjoidsy
t o 6 g 6 riharakahqilmogda.lJismning harakat boshlangandan 2
amv
sek o060t gandagiaeg X'i m®ding.k energiya

678. Tok kuchi 1 vagtt ga bogol I1%0,4° dol d.
amperlardat sekundlarda) gonuncb6yi cha od6zgar ad

sekund oxirida tok kuchi o0o06zgar
Yechilishi . Tok kuchi 0 0rwkadantsvdgt n i r
bodéyi cha oltengigan hosil aga
D082 0 Hgg 6=ty
dt cat ;¢

679. | tok kuchiningt vaqgt ga bogoliqg h
| =2t* Jtenglama bilan berilgan! (amper hisobidat sekund
hi sobi da) . 10 s ek oxtegdigindt@ing o k k

35- A Hosilaning geometriyaga tatbiqi

Tenglanasi Y=f(X) bod6l gan
chizigda M =(Xx,¥)nugta berilgan
bodl i b, umFi>) bodhsmn
(71-rasm).

M(xii) y=f(¥) funksiyaning X=X dagi
hosilasi berilgan egri chizigga uning
X=X abssissal.| nuqt as
urinmaning burchak koeffitsienti

o, Key =Ves =T(%) @ ga teng.Bu

71—ra/sm yerda & - egri chizigga  uning
M = (X%, Y1) nugtasida o6t kazi l
urinmaning Ox oo gnmumgb at yooénal i shi b

burchagi.
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Berilgany = f(X) egri chizigningM = (x, y,) nugtasiga
o0tkazil gangluamamiandguyi d a&aqi koor
y- % =H00(x %) (6.13)
Bu tenglama berilgaM =(x, y;) nugtadan
00t uvchi kbuchdk koefiitsiegtlia n

todgori chizigngan,Qu t e n ¢
yerda
? K = T'(%).
P y = f(X) egri chizigga uningv (x, ¥,)

nuqt asi danoomnaldeb,arnimdga a n
uning egri chiziq bilan urinish nuqgtasi
M(x,y;)d a o0 0t gegendikulgasgn

[~ aytiladi.

72-rasm

MN normalning (7irasm) tenglamasi
guyi dagicha bod6l adi :

1
y=% = ——x % (6.14)
C (%)
614) tenglama (6.1 Y i c hi
per pendi k ghizgreng t 00 )

t engl amas i diichizigning k k
perpendikulyarlik shartidan

K /
ga egamiz, bu yerdig f '(x) va \

1
Fi(x) . ]

73-rasm

K, =
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Egri chiziqning uning har ©bir
shu nugtada o006t k aziibilgnamglanadi,isimuma n
sababl i eqgr i chiziqgqning beril ga
uchun nuqgqtaga od6tdxadigl agasi daign
burchakni hisoblash kerak.

O6zaro kesishuvchi toidagiori ch
burchak deb bu toogodéri chiziqgq v
o0tkazilgan urinma or-sasmdag.]i b u

Kesishuvchi ikkita egri chiziq orasidagi burchak deb bu egri
chiziglarga wularning kesishish
orasidagi burchakka aytiladi (fasm)

| . Beril gan egri <c¢chizigqgqa ber
urinmaning burchak koeffitsentini hisoblash

680.z=2 tpar bol aga abssissasi bi
oo0t kazil gan wur i fitseeatinitopinggg bur c hak

Yechilishiz=2 tpar abol aga od6tkazil g
burchak koeffitsientini topish uchuz=2 * funksiyaning
hosilasini topamiz va hosilaml =1dagi giymatini hisblaymiz:

=29 =24,k =49 &£ k=tga =y, 4

681. z= - & tparabolagx= 2 nugt ada o0t kaz
urinmaning burchak koeffitsientini toping.

682.z= 5 -3 Mparobolagt=3nuqt ada o006t kaz
urinmaning burchak koeffitsientini toping

I Beril gan egri chiziqgning
burchagini (urinmaning Oxo 6 gga o0go0i sh bur che

683.z= 5 - R parabolaningi= 10xo06qgga o0godi s
burchagini toping.
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YechilishiEgr i chi zigning uning ber.i
burchagini topish uchun sOxoodgugt
bilan hosil gilgan burchagini topamiz.

1. z= 5 - Zfunksiyaning== 41 nuqtadaghosilasini topamiz:
y'=2x -1 y' _,=2(41) 1t =
2.UrinmaningOxo@ga o0go6i sh burchagini t
k=tga =y, =3tga= 3; a=10826

684 Iz= T -2 parabolaningf=2d agi ogdéi sh bur cl

685.Iz= tegrichizigan= 2nuqt ada od6t kazilg
Oxo0ggqa o0go6ish burchagini toping

| 'l . Berilgan egri <c¢chiziqqga be
urinma va normalning tenglamalarini tuzish

686.z=3 & - pambolagas = 4 nuqtada urinma va normal
ootkazil gan. Ul arning tengl amal a

YechilishiUr i nmani ng tengl amasini t
M nugtaning ordinatasini va urinmaning burchak koeffitsientini
topamiz.
1. Urinish nuqgtasining ordiatasini parabola tenglamasiga 4

gi ymatini qgqooyib topamiz.
Vo =3 OIF (2 -4 M=(14)

2. k burchak koeffitsientnhisoblaymiz:

k. ,=Yy, .. %3%¥ X', % (6x=1), -.6(H 10 -
3. (6.13) tenglamagaM (- 1;4)nugtaning koordinatalarini vk = 7

giymatniq oyib, urinmaning tenglamasitiizamiz:
y-4 =F (01, 7o+ 28 €
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4. (6.14) tengl avM(@algprinisronugtaaiding o 6 t
koordinatalarini va burchak koeffitsientninggiymakj_, = 7ni
gooyi b, nor mal ning tengl amasi ni

- 4 :—1—7( 1) yoki -7 29 €

687. = 57 A parabolaga - =4 nugtadao tkazilgan
urinma va normalning tenglamalarini tuzing.
688. z=2 3;egri chizgga == 4nugtadao tkazilgan urinma
va normalning tenglamalarini tuzing.
IV. Berilgan egri chizigning biror nu gtasidan o tkazilgan

urinma Ox 0 Olglan berilgan burchak tashkil etadi.
Ana shu nugtaning koordinatalarini hisoblash

689. Berilgan z= & - &2 parabolada shunday nugtaning

koordinatala i ni t opi ngki , parabol aga
Ox0 6 q 85 lilbarehak tashkil etsin.
Yechilishi 1. | zl anayotgan nu@®t ada

0 0 q@ @ O buchHaginitopamiz:
tga=y %X x 12)' 2x1
2. @ burchak shartgacki@ 4% ga teng, demdg45 = 2x -1yoki
1=2x -1buyerdanx=1,
3. Izlanayotgan rytaning ordinatami topamiz:

. =(%- 22), =1-12- 1. [ (-12).

690.Berilgan iz= & 8 0 parabolada shunday gtaning

koordinatalarini topingki, parabolaga bu mgadao t&azilgan
urinmaOxo O0lgg | an 135Al ietdnur chak tash

V. Berilgan egri chizigning Ox bilan kesishishidan
hosil bo Igan burchakni hisoblash

691. [ ro Olg= o+ parabolanganday burchak ostideesib
o tishini aniglang.
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Yechilishi.l. z= & +
parabolaningdx o 6bijan kesishish ngtalarining koordhatalarini
topamiz.Buninguchun
guyidagi sistemani
echamiz:
éz= T+
{2=0
Bu sistemaning ildizlari:
aq ~= 4, » 6.Parabola
Ox 0 <MigA(- 1,0) va
> 0O(0;0) nugtalarda kesib
o tadi (74 rasm).
2. Parabolaga
rarasm A(- 1;0) va O(0;0)
nugtalardao ®azilgan urinmalarning burchak koeffitsientlarini
topamiz:
F=(5+)R2 Ig_, k2€101- 1+.,.=RO 1

y

4. Parabolaningdx o 6 lgilan kesishgan rgialarida urinmalaox
o obgan hosl gilgan a, va a,burchaklarnhisoblaymiz:

tga,= 4, a 13519 a 1lr,a 4%

692.y=X ®X 8parabolaOxo 6 gni ganday burc

kesi b ootishini aniqgqlang.

VI. Parabolaning biror nu gtasidan o tkazilgan urinma

berilgan to orgchizigga parallel (perpendikulyar).
Ana shu nugtani topish

693.y=X -2X 8 parabolada shunday! nugtani topingki
bu nugtadan parabolagatkazilgan urinma2x+y #4 6€to 6rg 6
chizigga parallel o Isin.

Yechilishi.y =X -2X 8 parabolaga tiazilganurinmaning
burchak koeffitsientini topamiz:

k=y(X 2x 8)' 2x 2
4x+y #4 €t o O ghizigning burchak koeffitentini topamiz:
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W\ T | y=4n -4, k =4
txslys a0 3. Parabolag_a oc’)'tk_a
4a- 24 Bt 06g6ri chizi
parallel, demak, ularning burchak
koeffitsientlari teng:2R- 2 = 4bu
yerdan urinish nuqtasining abssissasi:
\ ~= 4. Urinish nugtasM ning
ordinatasini parabola tenglamasidan
"R topamiz:
- 28 =y Yer=(4)" 2( 0D 8 -
M(-1 b)
(75-rasm
694.y=n" # R10
7orasm parabolada shunday nugtani topingki,
bu nuqtadan parabol
urinman+ 1l 8t 06 go6ri <chizigga parall
695.y= = 4parabolaning gaysi nugqg
urinman-2 22 8t 06 go6ri chi zigga perpe
VIl Berilgan todgori chizig

kesishgandahosil bo ladigan burchaklarni hisoblash
696.m - 4 D parabolavan-2 4 6t o 6 divig i ¢
kesi shganda hosil bodél adigan 06
Yechilishi 1. Parabola vaot 6 rgchizigning kesishish
nuqtalarini topamiz; buning uchun
8r°- 4 20
(0.2 b4 6
tenglamalasistemasini echamiz.
Bu sistemaning ildizlariq = 2, Iz =1va =, =4, Iz =4demak,
parabola vaa 6rgchizig A(- 2;1)va B(4;4)nuctalarda kesishadi
(76-rasm).
2. To orgchizigning burchak koeftsientini topamiz:
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" 1 1

-2 y¥4 By 2x 2 k >
3. A(-2;1)va B(4;4)
nugtalardano t&azilgan

o, . urinmalarning burchak
koeffitsientlarni

hisoblaymiz.
Parabolanind¥ - 4 &z

1y

B

tenglamasinilz:% T

/ ko rnishdagayta yozib
(Grasm olamizk = y' % X

A-2D)nuqtada oo6tkazilgan uri nmar

Ko2=3 O2) &
B(4,4nigt ada o6t kazilgan urinmani

kx:4:l©2_;
2

4. Kesi shuvchi dhinigogsidagi bucchmk z i g
toogori chizig bilan uning egri
eqgr i chizigga oo6t kazkdean wuri nr
aniglanadi.
Shu sababli,A nugtadagi burchakni burchak koeffitsientlari
k= 4;(Anugt adan oo60tkazilgan urinn

koeffitsienti) vak, :% ( t o 6 g gning bucchak koeffitsienti)

boodl gan t o Oagidagiiburchak kabi topamia.r o r
1
—- (4
_k-k _2 ()

1+ k2k1 1+1 O]_)_
2

to/ 3 arctg3
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Mos ravishdal nuqtadagi burchakni haik) :% vak, =2

burchak koeffitsiend r ga koor a topami z.

,. 1

LT, 3 3

ty = = ) actg
1+2%>

697.17- "9 parobolaningr+ 6 6t 06gdéri chi z
kesishishidan hosi l bodl gan o060t

VIIl. Berilganikkitaegri chi zi q kesi slganand a
burchaklarni hisoblash

698.7 =4 var? :% parobalaning kesishishidan hosil

bod6l gan oo6tkir burchakl arni his

Yechilishi.1. Parabolalarning kesishi nugtalarini topamiz, buning

uchun

o NG
I
NI~ D

LI

11
1

—> ——x:

tenglamalar sistemasini
yechamiz.

Bu sistemaning ildizlari:
~ =0, z=0vanr =1, k=2
demak, parabolalar (0;0) va ,

(1;2) nuqgtalarda kesishadi (77 \ /
rasm). 77-rasm
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2 . Ooczaro kesi shuvchi I kkit a
ul arning kesishgan nuqgqtasi or q:
urinmalar orasidagi burchak kabi aniglanadi. SHu sabedpi

chh zi gl arning kesishgan nuqgt asi
burchak koeffitsientlarini topamiz. (0,0) nuqtada parabolalarga
urinmalar Ox va Oy o 6 ql ar dan I bor at bool

nugtada pabardlaar 6rti odbgrchak &sdi da |
par abol aga o6t kazil gan ur i nma
topamiz; tenglamanilz:Z\/_l koérinishda qgayta
(radikal oldida musbat ishora olamiz, chunki parabolaianch
chorakda kesishyapti)

’ 1
k=v =2 —=
Y ZE%X \/;(
1

kx:1 = ylxi :ﬁ :IE

’=—_y parabol aga o6t kazil gan

X =

N

koeffitsientini  topamiz; parabola tenglamasiniz=2 %

koorinishdaangazyt as oyoonzgirba o |
k=y #AxX k,=y,, %104

3.Urinmalar orasidagi ; burchakni ularning burchak

koeffitsientlarik, =1vak, =4b o 6y i c h a

tg/':kz'kl

1+kk,
foomul aga kodéra topami z;
4-1 3
1+40 5
j =arctg0,6 =30 58"

ty =

699. z= tvan= fparabolalarning kesishishidaosil
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bo6l gan oo6tkir burchaklarni hi sc

700. 2 =4 va 2 :277 parabolahrning kesishishidan hosil

bodol gan oo6tkir burchakl arni his

36A. Aral ash masal al ar
Funksiyalarning hosilalarini toping.

- XC+1 .
at+l 2) Iz= 2 (f) :)T @1)ni toping;

701.1) k=

m

m

n+1 1
3) k= 4) f(u)=
) 2 ) () u2+3u +2

n+1
702.1) s=+/t #/t: 2) Iz:% %{; 3) f(X)= “\);;’1 ©(4) ni
4++/x

X .
toping.4) f(X) =——= ©'(4) ni topin
pg)()4_& (4) ping
an-1%

703.1) f(t)=(t" +")° ) ni toping 2) lzzaaq i
(;,I'I -

©'(0) ni toping.

35

3) z= E 1)3; 4) f(x)=(¢ DN Bf'&3)nitoping
X-

704. 1) f(u) =2 +/2u.f (2) ni toping
2) f(u)=+/5¢ ©x f'( 1 nitoping 3)y= /f";‘i;

A 5]

y4

4) f(2)=
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705.1) f(x):\/% f'(Q) nitoping 2) f(x)= ://_:((Ti

f'(4) nitoping 3) f(x) = X ®'(+/3) ni toping
X++1
u
4) z=
1- V1 u?.
706. y=X parabolava x-y 6 6t odgdédri chi zi
kesi shishidan hosi l bodl gan o060t
Yozma ish
lvariant

707.Funksiyalarninghosilalaini argumenining berilgan
giymatida toping (% 3):

D=2 -2 48 ox eddx fQ)

6
X x ¥y
2) (=& 2W¥ & fW3)

3 (2)=—2_ £(22)
VZZ+1
4.Nugtas=2t -2t 4 gonun o yicha b 6rgchizigli harakat
gilmogda (S m hisobida,t sekhisolida). Ikkinchi sekund oxirida
nugtaning tezlanishini foish .

5. k=546 B parabolaga abssissast 4 bo Igan nujtada

o tkazilgan nomalning tenglamasini tuzing.

lvariant
708. Funksiyalarnindhosilalarini argumentning berilgan
giymatida toping { - 3):

1,3 4 3 .
D). f0=0g s 7 3 2% x, f'(1)

2) f(u)=2(7 BN 1 f'W/2)
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— X 1

4. NugtaS=2t" -3t" 4(bu yerdasm hisobidat sek hisobida)
gonun bodyicha t odg o6 tghinchilseakund gl i
oxirida nugtaning tezlanishini toping.

5.Iz:% Eva::% tparabol al arning kesish

o0t kir burchakni hi sobl ang.

37-A .  Tr i glofinksiysgatning hosilalari.
Differensiallash érmulalari

U= X shartda

U=c(¥ shartda

) (6.15)| (sinx)'=cox |(6.15a)
(sinu)'=couu @

| (6.16)| (cosx)'= -sinx |(6.16a)
(cosu)'= -sinu ue

. . (6.17) - (6.17a)
(tgu)’= cos u N (tg'= cos X
618) (gpr= L |(6:182)
(Ctgu)' — — u' SIN™ X
sin“u

1. Sinusninghosilasi
Funksiyalarnindhosilalarini toping.
1- sinx . 4p
709. f(x) = , | i toDi
(%) Trsinx’ | &a N toping.
Yechilishi.(6-5), (6.1), (6.8) va (65&a) formulalato yicha
topamiz:

F(x)=

(1- sinx)'(X +sinx) {1 six )'(1 shx ).

(1+sinxy _

_-cosx(1 +sinx) <cox (1 six )_ 2cas

- (1+ sinx Y (L +sinx §
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. . 2cod
cdp 8 "% N2 g 62
ged_f 9 &8 . p b aJ2 O
e § 4B
(; 4 - 2 .
g :
_sinx-1 4o =
710.1). T(¥) = el fgeg ni toping.
2)Y=X Binx. gzyy=xsinx

711. z= sin(2 X +3]

Yechilishi.2= +3 =deb,Y =SINU nj hosil gilamiz. (6.15)
formula bodyi cha

y'=cosu @ cos(X 3IHX I+

=cos(X® +3) 4 4ecos(¥ 3
Sinusning hosilasi shu argument kosinusini argumeiasilasiga
ko @aytmasiga teng ekanligini esdajlsash kerak.

712.1) y:sin3x' 2) f (X) =sin(4x -1); 3) s=sint’: 4)

9 ¢

f(g) = sm 35 ,( 5) S$= sm— 6) Y= Sln\/;(

713.y Sln m)<.
Yechilishi. MX= Udeh y=Sin3Uni hosil gilamiz.

Bu yerda sin‘difoda y=(sind)’ni bildiradi, yami darajam
differensiallastkerak (6.10)va (6.15)formulalarnibirin-ketin tatbiq
gilib topamk:

y'=3sirf u(sinu)'
y'=3sirfucou O 3sif mx cosnx Mx]
y'=3sif mxcosmx ® 3msifi mxcosn

257



iy et 2 1
714.1) Y=SIM X1 9) t=8ITG %) g) y=sin’=; 4)

y =sin®y/x

1
sin® 3x.

715.Y=

Yechilishi. | -usul.(6.11), (6.10 va (6.15) formulalarni birin
ketin tatbqg qilib, topamiz:

= W(sinz

1 L .
‘= Prin3X(sinX)'
y sin® 3x ( )

3x) "

y'= } Psin X cos X :1")—6(_:05&
sin® X sin’ X

2-usul.Manfiy ko rgatkich kiritamiz:

y = Sin:l-3>((5in2 3X)_2 :

(6.10) va (6.15) formulalardoyicha topamiz:
y'= 2(sin&)° (sinX)
y'= 2(sin3)> cos(X )

y'= 2(sin)°® cosx ® Q_CC;SB(
sin® 3
_ 1. _ Y= 1 .
716.1) Y= 5nx’ DY Tgina’ 3 sin( - 1)’ 4)
1 1 1

y_sin\/i’ 5) Y~ Giex 87 sin® 2x .
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717. Y= \/sin 2X.

Yechilishi. (6.12) za (6.15) formulalarga k& topamiz:

1 . 1
'=————(SIN2X)" Vy'= cosS X ()"
y 2\/sin2x( )y sin 2x (X)
1 . COSX .
'=—— ——_CcosX Q = ctg 2¢/ sin 2
d 24/sin 2 J sin X J _

718.1) f(t) =+/sint; 2) y=+/sinx®
719. y =3/sin® bx_

Yechilishi Radikalni kasr & &atkich bilan almashtiramiz:
y =3/sin® 5x =(sin5x }*

(6.10) va (6.15) formulalardoyicha:

1

1
y' :g(sin 5x) 3 (sin5)' ' =§(sin 5x) 3 cos& (5 )

1
y'z%(sinSx)3 cosx B L0cosx

s’ 5
720.1) y =3/sin 3x; 2)y =sinvx

"~ 2)y=—t 3y=—
Jsin3x’ Jsintx Ysin? x
722.1)s=4sind qonun booyicha todgor.i

gilayotgan nuqtaning:% momentdagi tezligini topingS(m

hisobida,t sek hisobida);

721.1) y=
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2) s=sin2t gonun boodoyicha todgor.i
gilayotgan nuqtaning:% momentdagi tezliginioping (Sm
hisobida,t sek hisobida).

723. y=sinx egri chizigdan= 'gn ugtada o0t kaz
urinmaningOx 0 0 q q a buwrapagini $oping.

Yechilishi y =sin xfunksiyaningx:%dagihosilasini topamiz:

=P

3

y'=CosX, Y :co%

, Urinmaning x=

WS

nugtadagi @ ish
. 1
burchagning tangenS|é

/ ga tengstgay=aoni
1

: S x, buyerda a =arctg=

/ 3 w2 \ y g2

78rasm (78—rasm).
724.y=sinX egri

Nibh—\

2,0

chiziqgax = nuqt ada o0t ka ool 6éggagna uorgi oni
burchagini toplng.

725. z=sin 25(0< >(% egri c¢chizigga ootk
¢

Ox0 0 q ar(ntg—\gg burchak tashkil etadi. Urinishugtasining
koordinatalarini toping.
726. y =sinxegri chizigOx o 6 gXiF P nugtada ganday

burchak ostida kesib o0d6tishini
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Yechilishi 1.
SinusoidagaX = p
nuqtada o0t kaz
urinmaning burchak
koeffitsientin topamiz:

9 x

niz 1\

79rasm

Ko =(SiNX),, o =
2. UrinmaX = P nugtadahosil giladigan burchakni topamiz:

tga= 4, a %‘? (79 rasm).

727.y =sinXxegri chizg Ox o &igx =0 nugtadaganday
burchak ostida kesib tishini toping.

728.y =sin3xegri chizgoa g% ;0 nugtadao taazilganurinma
¢
va normalning tenglamasinizing.
Yechilishi. 1y =sin 3xegri chiziqa g‘%;o nugtada
¢

o0tkazilgan urinmaning burchak Kk

k=Y 3cos3X k_pSCOSX% B8cop =

2. Urinmaning tenglamasini tuzamiz:
(

y_o :3%( %—( 3X+y',0 6
g -

3.Normalning tenglamasini tuzamiz:
y-0 =—1—3é< i 3xo9yp &8
-3¢ 3 °
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T : I < .
729.y= smé xegri chizgoga %7;? nugtadao t®azilgan
¢
urinma va normalning tenglamasini tuzing.

ll. Kosinusning hosilasi
Funksyalarninghosilalarini toping:

730. f(x) = COSX+1, f! ap ni toping
cosx- 1
Yechilishi (6.5), (6.1), (6 .8) va (6.16a) formulalar yicha

topamiz:

(cosx+ 1)'(cox - 1) -(cog 4)'(cos ﬂt]

f'(x)=
) (cosx- 1f
- sinx(cosx -1) { six )(cos 1y 2 SiK
(cosx- 1f (cox - B’
p
(8P G 2sin® J3
af3 0 ;43
~a 5’9 B 18 .
g0s;- 1o “el o
G * 2 -
1- sinx ap |
f(x)= , f'%5 ¢ nitopin
731.1) ' T 14 cost png.
2)y =2sinx -cosx *£ 3)y:33inx tcoX A 4)
A Qp
f(X) =2sinx -2cosx f(% (-
g -

732.1) f(t) =sintcogs 2)f (x)=sinx(l -cosx )
3)y = xcosx 4)f (x)=cosx (1 +sinx

733.y=cos(x’ -3
Yechilishi (6.16) formulaga & @

y'= sin(¥ 3)(¥ 3
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y'=sin(xX -3) X 2xsin(X 3

Kosinusninghosilasio sha argumentning minus ishdygan
olingan sinusini bu argumehobsilasiga kb @aytirilganiga teng
ekanligini yodda tutish kerak.

734.1) y=cosX’ 2)y= cosi2 3)y = cosy X
X

735.1) y:C0§ X 2)y= co§in 3y = cog I x

Jr
1 1 1
736.1) y= c 2)y=————; 3)y= :
)y COS X )y cosy X )y cos X
1
4)y = ;
)y cos (x*- 1)
737.1) y=4cosX; 2)iz=+/cos X 3)lz=+/cosy 2:
738.1) z=3/cos x Z)E:;; 3)2:;
\Jcosx? Jcos x°
739. =(1 sin2 ¥cos2
Yechilishi Ko o6payt madan hosila olis
topamiz:

Z=(1 4sin2 ¥'cos2 x#cos2 )¥L sin2
So rigra yg iadini differensiallashgoidasidarhamda(6.15) va
(6.16) formulalardan foydalanib, topamiz:

7' =2cos2 xc0s2 x 2sin2 (k+sin2 ) x2¢os 2 -X
-2sin2Xx -2sif X 2(cds 2 sin R ) 2si  2(®0%4 Sk

COS X

740.1) z=(1 -cos2 Xsin2 2)lz= ,
) ( ) ) 1+ cog€ x

3)f (x) = cos x Ginx, £ toping.
g3
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741.s= 2cosz gqonun boodoyicha todgor

gilayotgan nuqtaning = % momentdagi tezligi va tezlanishini

toping.
a'0;0 nugtada o060t kaz

742. lz=cos3 egri chizigga
g6
urinma va normalning tenglamasini tuzing.

lll. Tangensning hosdlasi

Funksiyalarnindhosilalarini toping.
tgx- 1. Aap .
, f ni toping.

743. f(X) =
=" '8
Yechilishi (6.5), (6.17a) va (6.8brmulalar o yicha

quyidagini hosil gilamiz:

1

(tgx gx 1
COSX

1 tgx- ! (tfx 1)
£ 1(x) = COS X cos X _
(X) g°x
1
sin??
3

744. 1) y=tg—x; 2)y=tgx -x  3)f (u)=utgu
1- tgx
4)f (x)=sinx +#gx, f'(p)nitoping.

745.y=tg(2X ).

tg® x

[o]

1
sin’ x

1-O: Ot
w s

;f'p
3

vO)

Yechilishi (6.17) formula b yichaquyidaginihosil gilamiz:

o 1 _
 cod (X + 1)(2)(2 9

y

y'= 1 i = 4x
cos (X°+ 1) co$ (R° +1
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746 1) y=tg(ax #);  2y=tg2: 3)y=igK;

4)y = tgv/ 2x.

747. 1)y =tg?3x% 2) y = g’/ x

748 y =tgxsin’® x

Yechilishi.Ko gaytmaninghosilasini topish formulariga
ko i@

y'=(tgX)'sin” X HSirt x)'tg>
(6,15) va (6.17) formulalardoyicha:

y'=t 2 Sin® X +42sinx cosxtg»
cos X
Soddalashtirsak,
y'=tg?x RSiNXcosxon™  #f x 2sif

COSX
749.1) y=3x tg3x  2)f (x)=tg?xsinx, fo2  ni
&3

) X 1 X
toping; )y=tg— +=tg —.
ping; 3)y 93 3932

X
tg = .
750.1) f'(R)= 2x’ f'% ni toping;
1+tg— G
3
1- tg2x
2)y= gex.
tg2x

751. Y =1tgX egri chizgda ng nugtadao thazilgan

urinmaningOx 0 0 @oqgsa burchagini toping.
752 Yy =1gX egri chizigOx o0 6 qu’% nuqgtada ganday

burchak ostida kesib o0d6tishini
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V. Kotangensning hosilasi
Funksiyalarnindhosilalarini toping.

753.z= ct g
Yechilishi (6.1), (6.18a) va (8) formulahrga binoan topamiz:
= 12 4 -_1_+5|nzx 1 .SIIQIX =
sin’ X Sirt x Sirf X
1+ ctgx ap .
754. 1) f(X) = ; 2)f(xX)=ctgx -tgx f' ni
=" DT =cloxtox T
toping;
755.z= c(t g+ha
Yechilishi.(6.18) formula b yicha:
Iz'=_21 (ax) 7' = _21 :
sin® (ax+ b) sin® (ax+ b)

2

756.1)y =ctgx; 2)y= cth?; 3)y = Ctgé
4)y = ctg@

757.1)y=ctg’x 2)y=./ctg2x;
X 1 X
3y = <tg= = Z
)y gz 3 c&fZ

1 1
758.1)y= , 2)y= :
)Y ctg®2x )Y=3 ctgx

38-A Logarifmik funksiyalarning hosilalari

Differensiallash formulalari.

U=/ (X) shartda J= shartda
(In u).:%u. (6.19) (In X)'zi (6.19a)
(INU)'(0, 43431y ) = 0’1343u (6.20) (Igx)' = 0,4343 | (6.20a)
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Funksiyaning hosilalarini toping.
759.y=x inx y=5lgx

Yechilishi.1l . (6. 1), (6.9) va (6.19a
topamiz:

2). (6.4) va (6.20a) formulalarga muvofiq differensiallaymiz:

yio5 §4343 21718
\—4 X X .

760.1) f(X) =3Inx -X; f'(2) ni toping
f(x)=lgx +¢; f'( 1 ni toping

3)y=xXInx 4) y=@A -Inx); 5) f(2=2 4n z f(3) ni
toping

In x
1- Inx

761. f(x) =

Yechilishil . (6.5), (6.19) va (6.8)

(Inx)'A- Inx) -1 hx)'Inx :

f! =
% (- Inx)’

1(1— In Xx) élnx 1
X X _

1- Inx) X1 -Inxy

_Inx- 2

762.1) y = _Inx+1

2) y :
In x

763.y=In(axX .

Yechilishi(t 6. 19) formul al arga koodr a
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1

‘= ax +#'
y aX2+b( )
1 . 2ax
"= Pax —= )
y ax +b aX +b

Natural logarfmning hosilasi logarifnbelgisi ostida turgan
ifodagateskai i1 f odani bu i1 fodaning ho
ekanligini yodda saqglash kerak.

764.1) y=In3x;,  2) y=In(2xX -3).

765. f(x)=In2"% f'(2a) ni hisoblang.
u+ X

Yechiligii.l-usul (6. 19) formul aga koo

1 aa- X |
f'(x)= '
(X) U-X§a+xf
at X
Bodol i nmani di fferensiall ash ¢
wyatx(@a-x(a 4 (a ¥ta x -
f'(x)= . =
a- X (a Y
1 -@ @ % 1 a-x a x
a- X a +x a X a x
_-2a _ 2a
a’-x X -a
2a 2a 2a 2

f'(2a) = = £
(22) (2a)°- a® 4a -a& 3a 3e

2- usulKasrni lagorifmlaymiz:
f(X)=In(a -X¥ In(a X

(6.1),( 6. 19) , (6.8) va (6.9) for mul
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1
+X

f'(x)=a_ix(a R —t(a W

a
1 1 2a

a-x a+ X &

Hosila topishning ikkinchi usuli birinchi usulga garaganda ancha
soddadir, chunki kasrning hosilasi formulasini tatbiq etishga hojat
golmaydi.

Logarifmik funksiyaning hosasini topishni osonlashtirish
uchun dastlab logarifm belgisi ostidagan ifodani logarifmlanadi.

766.1) y=in**L. 2yy=_2
)y Ir]x-l’ 2y 2+ X
y=lg(5¢ ).

767

Yechilishi.(6.20) formulaga & & topamiz:

-]
Voo ™ Sra
768.1) y =1g10x; 2) y=Ig(2x ).
760,y =INV2x

Yechilishi. Kvadrat ildizni logarifmlaymiz:
1 1 1

==In(2x) =In2 <+Inx
y 5 (2x) > 3

(6.1), (6 ,8) va (6.19 a) formulalarga k&
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5 1
X 2X

N |

y':

ni hosil gilamiz.

770.1) y=In+/2x -1; 2)y=InVx* -a; 3)y=IgVx¥ #4;

1- X
4 :In,/—.
)Y 1+ x

- 1Dy =Insinx; 2)y=Incosx 3)y=Intgx 4)y=Inctgx;

—nainX ¢ a0 -
5)f(x)-|nsm3,f S hisoblang.G)y Infp & s

1- 4x
=In :

772.1) Y T 1w ax’ 2) y=In(x 1 ¥);

275 Y=IN(¢ Q);

Yechilishi. (6.10) va (6.19)drmulalarga k m@:
y'=2In(xX -l)gln(x2 1) g

1

y'=2In(x 1)—— (¥ b}
X -1
g Ao dXINGE- 1)
y'=2In"(x 1);(§_—1 2x 0O Z 4

774.1) y=In®3x 2) y=In*(2x 4); 3) y =In?+/sinx;

775 Y =In X egri chizg Ox o tikandayburchak ostida kesib
o tishini toping.

Yechilishi. 1. y =In Xegri chizikning Ox o 6 lgjlan kesishish
nuktasini topamiz. Bu rgtada In x =0, bu yerdank =1 (80- rasm).

2. Urinmaning,~ =1nuqgtadagn burchak koeffitsientini
topamiz:

270



Inm)' _ :él 6 1
(Inrm)'sy & 07
3. Y =Ig X egri chizik Ox
0 (igganday burchak ostida
kesibo tshini anglang.
777.y =g xegri chizi
X, bilan y=1to 6rgchizigning
kesishishidamosil bo Igan
o ti&ir burchaknihisoblang.

E

80-rasm

39-A o satkichli funksiyalarning hosilalari

Differemsiallash formulalari.

d=/(¥ shartda q= shartda
(@)=a'lna ® |[(6.21) |(@)=a’lna (6.21a)
(€)' =€eu (6.22) | (&)= ¢ (6.22a)

Funksiyalarnindhosilalarin toping.
778.y=28 I
Yechilishi. (6.1), (6.21a), (6.22a) va (6.4) formulalargeard
topamiz:
y'=28In5 ¥ 255 &
779. 1) T() =Inx & 2) f(x)=x€e; )f(x)=¢€& -xé

X

€

4)y =3¢, 5)y:§; 6)f (X)=5In~ +%& f'(1) ni toping.
780. f(x):zx+i, f'(-1) nitoping

Yechilishi.1-usul.(6.5), (6.1), (6.22 a) va (6.9) formulalarga
binoanquyidagini hosil gilamiz:
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(g+D)'(e D€ ¥

f'(-1) d =
(e- 1)
(-1 -€(& Yy 28
B (e - 1) (e 1y
F1-1) = 2e! 2e

€17 (@ -ef

2-usul. Funksiyani logarifmlab logarifmningosilasini
topamiz:

Inf(x)=In(e" 4) (e 1)

1 ., € g  -2€ .
ﬂf(x)_eul & 1 (6 B(& 1 PO i
topamiz:
F1(%) = £(X) - 2¢” € 4 & 2¢ _2¢é |
E+D(e 1) & 1 (&€ K& 1)- (& 1
_b5-¢e 1€

781.1) Y~ oy o’ 2Y=—o

782.y =3,

Yechilishi. (6.21) formulaga & i@

y'=eIn3 @X): y'=3In3 & 4x FGn3
783.1) y=5; 2)y=2";3)y=3"; 4)y=2%; '(p) p;
toping.
y: eX_ e—X
786.Y = o ax

Yechilishi .Bo lmmaninghosilasini topisigoidasiga kb @
topamiz:

yo(@-e(e re) (& @(e ¢
(ex + e— X)2
Yig iadidan hosila olislgoidasiga va (6.22) formulaga&a:
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-8 € xX(qg o

_E e g e
- (eX+e-X)2
_(e+e’)(e +e") (e €)( e ¢
- (eX+e-X)2
_(e+e¥)? (& €9 _& 2% & 2% €&-
- (ex+e-X)2 (é‘ +e—X)2
4 4
_(ex+e-X)2 (é‘ +e—X)2'
787.1) y=3mF € 12)y=" 1C
c i e*- e

/88.y= /3
kesibo tishini anglang.

tri gonomet

* eqi chiziqg Oy o dicganday burchak ostida

riif

40-A. Teskar.
Differensiallash formulalari.
U=/ (X) shartda U= X shartda
(arcsinu )= u (6.23) (arcsinx )= (6.233)
1- u® 1- X°
lul <1 ¥ <1
(arccosl )= 1 u (6.24) (arccox )= 1 (6.243)
1- u? 1- X2
ul<1
A (6.25) - (6.25a)
(arctgu) BT u (arctgx) T 1T
. - 1(6.26) 1 (6.26a)
arcctgu)'= u arcctgx)'=
( g ) 1_ UZ ( g ) 1+ X2
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|. Arksinus va arkkosinusning hosilalari

Funksiyalarnindhosilalarni toping.

o]

789. f '(x) =5arcsinx - 3arccog f'ae?S ni toping.
¢
Yechilishi (6.1), (6.23a) va (6.24a) formulalamqiolab]

topamiz:
5 3

B J1- X2 I\/l 2

[}

a
790.1) f'(x)=2arcsinx +arccog ,f a@\/?E ni toping:
¢
2) f(x)=5arcsinx +2arccox |f 2&% ni toping:
¢
3) 2= ~{arcsin x2arccos
791. z=arcsin2 ;
Yechilishi (6.23) formulaga kura:

1 )
1 5 2

Z'= 2 X, k2= .
\1- (2x)2( X 1- 4x° J1 -4¢

792. 1) z=arcsin3» 2) b= arccos: 3) z=arcsin X 4)
a

[z=arccos a

793. Iz=arccos/ 2
Yechilishi (6.24) va (6.12) formulalarga binoguoyidagini

hosil gilamiz:

P (2 ¥
(V)




1 1

7' =
J1- 2x 2/ 2x

(2 X,

_ 1 1 Ly -1 1 1
J1- 2x 2/ 2x J1-XV 2% @ -X%)
794.1) y=arcsiny X 2) y=arccos/x -1

X*- a
3) y=arcsin——
) X2 + a.2

El

ll. Arktangens va arkkotangensing hosilalari

Funksiyalarninghosilalarini toping.

795. f(X) =3arctgx -2arcctgx f(2)ni toping.

Yechilishi (6.1), (6.25a) va (6.26a) formulalargadmn
topamiz:

796.1) f(x)=arctgx, f'(\/é) ni toping
2) y = x(arctgx +arcctgx.

797.y = arctg2 x

Yechilishi (6.25) formulaga & r&.:

1 1 .. 2
'= 2x)": = P =
y 1+(2x)2( ) y

1+ 4% 1+
1y = arctg%; 2)y = arcctg3x 3)y = arcth;
. X

798

4)y = arcc:tgz :
a

299, Y = arcctgy2 x
Yechilishi.
1 1
= 2x)" =
AR (V2 ) (\/7) 1+ 2x
1 1 1 3} 1
3 —(2X) = 20 —= — .
2J§x( ) 1+2x 2/ 2x (1 %) D x
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1
800 DYy = arctg\/_x; 2)y = arcth.

y= arctg Y= arctg -1
801.1) 2) <

- X +1

41-A. Oshkor mas hosilasinksi yani

X va y o Zgaruvchilarnio o ichiga olgan tenglama bilan
berilganF (X, y) = Ofunksiya X ning oshkormas funksiyadiyiladi.

Masalan, xy+x 1 €, xy+1 =osyu va Iny=xy +¢
funksiyalar oshkormas funkniyalardir.

B a 6pllarda F(X, y) =0tenglamani y ga nisbatanechish
mumkin, uholda y funksiya X orgali oshkor ifodalanganddladi.

Masalan, birinchi misoldy = 1'—X, y farksiyaningF(x,y) =0
X

oshkormas holda berilishidany = f(X) oshkor holda berilishiga
o tolik.

Ayrim hollarda (ikkinchi va uchinchi misollardagigaxshash)
bundayo tshni amalga oshiribdliaydi.

Funksiya oshkormas usulda berilganida dan X bo yicha

hosila quyidagi goida ko yicha topiladi:

1) y ni X ning funksiyasi delgarab, F (X, y) = 0 funksiyaning
hosilasini topamiz;

2) hosi gilingan tenglamaniy ga nisbatan echib, oshkormas
funksiyaninghosilasini y' = f (X, y)ko mnishidahosil gilamiz.

Funksiyalarnindhosilalarini toping.

802.3y+5x -2 ©

Yechilishi Algebraik yg adini differensiallash goidasiga
binoan:

(By)+(5x)' -(2)" €
y ni X ning funksiyasi delgarab,X bo yichahosilanitopamiz:
y+15¢ =C
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Soonggi t ¥ ngalniabatanrechib,

ni hosil gilamiz.
803.1) 2X°- 5y #& & 2)2y+x -X ¥ O
804. Y +5x & &

Yechilishi. yni Xning funksiyasi deb garall,0 6 z gar uv c hi
booyicha hosilani topami z.

(Y)"- 5X)' €X)' & 2yy-5 #2x €
bu yerda

805.1) y2- X 4X 5 0 2)2y°-3x & 6

y
806. —+— =B
a> b’
Yechilishi. y ni X ning funksiyasi deb garall,0 6 zgar uv c hi
booyicha diffferensiall aymiz.
2X 2y 2 b*x
+2Y 9 bPx+d =3) ‘= .
a B vy Y a’y
X2 y2
807.1)X° + Yy =; Z)a__F 4, 3) Yy =2px

X2 2
808.2—7+%1 Hellipsga¢3-4) nuqgqtada o6t kazi

normalning tenglamasini tuzing.
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Yechilishi. y ni X ning funksiyasi deb garab, ellips tenglamasini

Xo6zghrubooyicha differensialla
2X, 2y 0, 8x+9yy' =0 buyerdan y'= —8—X,
27 24 Oy

(-3-4) nuqgt ada inmanihgbuachak kogffisentiu r
topamiz:

8(- 3) 2
k .=y . = >~ =
X= 3 y-3' 9(_4) 3
Bu nuqtadaelipsg o 60t kazi l gan urinmani ng

(686-masalaga garang):
y+a = g(x 3) 2x+3y A8 £

((3-4) nuqgtada oo0tkazilgan nor ma

1 3

¢ -
dzts te'd3 Q'Ztg 2

Bu nuqtada el | i psngteglamasinikuaamiz:l g a n

y+4 :g(x 3), 3Xx-2y4 6

809.1) X*+Yy* 25aylanaga{3;4) nugtada; 2§° + y* 469

y

o5 3 elipsga {8;3) nugtada; 4)

X2
aylanaga (125) nugtada, 3)@+

X2 2

& é 4 giperbolaga6;6) nuqtada; 5)” =8r parabolaga (2;

4)nuqtada;6))/zzge§—’;3 nugtada o6tkazil gan
¢
normalning tenglamalarini tuzing.
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810.X°- 3n y-4 €

Yechilishi.(x*)'- 3xy)' (4)' €Exy-o6zgar uvechi

mi gdorl arning koopayt masi , shu s
(Xy)=Xy+tyx2x 3(Xy ¥X 0;2x3y3yxC

. 2X- 3y

Y= 3x

811.1) X°+xy 4 6 2)xy=1
812. 1) Y’ +y -X & 2yV'+xX -x y 03)xy’- Xy 2
813.1) (y+1) Bx & 2)(y-1F % & Jy’-x D
814. siny = xy’

Yechilishi,(SINY)'=(X/) s cosy §' ®y" (%)

2

oyt F Ayy'x cosyy 2y' F oy

815.1) cos y=x": 2)tgy=xy

816.1) arcsiny = x 2) arcctgy= X

817.1) € = xy

vechiishi (€)' =(0)5 €7 =2x +)' 3
267 =y e =y xy, y'E- xy =y 287,
(@ g =y 28 y= Y2

e” - x
818.1) e’ = »; 2)Iny=x; 3)Ine’ = x
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42-A . | k ki n tdsilavatuaingt i bl i
mexanikadagi tatbiqglari
Agar y= f(X)funksiyay'= f'(X)hosilagaga bo o6l s a,
f'(X)hosiladanX bo6éyi cha olingan hosil a

ikkinchi hosila yoki ikkinchi tartibli hosila deyiladi.
Ikkinchi tartibli hosila uchumuyidagicha belgilashlanavjud:

. d?y . d®f(X)
" Yoo 5 Yoki T (X);
V' Yoi gz YOKi () >
Nugt a toogor i chiziqlit=thar a

momentdagia tezlanishS y o 6nl tdwaa g t booyi cha
(berilgan t =t;moment uchun hisoblangan ikkinchi tart'%%g
hosilaga tengdir).

Funksiyalarning ikkinchi tartiblhosilalarini toping.

819.y=X 22X 4x 5

Yechilishi. y'=3X -4x 4. Birinchi tartibli hosiani funksiya
debgarab, ikkinchi tartiblihosilanitopamiz:

y"=6x -4
820.1) y=5X BX 7x I 2)s=4f -3t 1
821.y =+/x
L 1 1
Yechilishi.y'=——=; y"= ——— 2x)";
2J/x (2&)2( )

y":i D ) —1
4X Zi%x Ax/ X

1
822.1) y=+/2x; 2)y=——
)Y )y N
8231)8: -:tl-, 2)3:(2":2 _1)21 3)S:3t+1
824. y=sin’ x

Yechilishi.y'=2sinx cosx =sin X
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y"=cosX (X)' =cosX @ 2cosy

825.1) y =cosx; 2) Y = tgx
826.1) s= &°%; 2)s=g""

827.y=Inx
Yechilishi.
- 1 1 1
Ix 2x  2x
1 1
"= 2x)' =—— 2 O
y (ZX)Z( ) 4X2

828.1) y=Inx% 2)y=in>
X

829.1)v=t> -2t,t 2 2)v:25in£2 A =2§ gonun o yicha

1

J—

2%°

to orgchizigli harakatgilayotgan ngtaning berilgant

momentdagi tezlanishini toping.
Yechilishi

1)a:ﬂ 3t° 2;
dt

dv t
2) a=— =2C0S—
)25 2%s

a ,, :Cosﬁ =COS— 2
=5 32 2

830.LQo6yi dagi qonun
nugtaningt vagtning momentidagi tezlanishini toping.

2p

——

1) v = 6sin% t

v=t® t° Kt 3;
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2) v:4cosi—1 1

4)v=t® -2t

tt

3

bodoyi cha

2

c hi



831.3:25inp—;,t Zlgonun bodyicha todghod

gilayotgan nuqtaning v agt ni ng Kk o Or sidezligil gan
va tezlanishini toping.

Yechilishi.
v==22 o os’itgef 8 Qcos—w— 72_ c’gs—t
3¢3 =+ 33 3 3
v =P cos P 2 Py _
3 3 3 2 3
d’s du 2pa m o P
=— 2 Sin—
dt dt 3¢ 3 =
2
- —psin—p—p: in—t P
33 9 3
_p_. p 283 B
gy = ——sin> =— ==
9 3 9 2 9

Ds=t t* &t 1, 2)s=¢ 6t 8t 3 3
832.

s:sin%t,t =1, 4)s= cos’%t,t  gonun booyi cha
chizigli harakat gilayotgan nuqtaniigv a gt ni ng koor s a
momentidagi tezligi va tezlanishini toping.

833Nuqtas:%t3 2t Igonun bodéyicha tood
harakat gilmoqgdalezlanish nolga tengddgan momentni va bu

momentda jismning tezligini toping.

e ds d’s _dv 5
Yechilishi.v=— =1t 44 a=— =— =2t 4
dt 90 Tat

Tezlanishni nolga tendeb,t ni topamiz.

-2t 4 et Z
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y a & & 2 bo Igan momentda tezlanish nolga terglér ekan.
t = 2 momentda jismning tezligini topamiz:
Vo,= 2 424

834.Jisns= 4+ 3t> 8gonun w yicha b Orgchizigli harakat
gilmogda. Tezlanish nolga teng lgant momentni va bu momentda
jismning tezligini toping.

835. Tik yuqgoriga otilgan jismning uchish balandligi
s=\yt -4,9ftenglamadan topiladi, bu yerda - jism S (metr
hisobida) balandlikka erishishi uchun ketgagt@ekund xisobida),
v,- boshla i6h tezlik (m/sek)Agar v, =100m/sek o I8a, jismning
t =5sek momentdagi tezligi va tezlanishini topingayoning
garshiligini hisobga olmang). Necha sekunddam g jism eng

yugori nugtagaerishadi va bu yerdagenchamasofadao yberadi?

Yechilishi.s =100 -4 & v:‘;—f 400 9.8

V... =100 -9,8 B 5.m/sek;a:% = 9,8m/sek.
Jism eng ygori nugtaga tezligi nolga teng ddganda erishadi,
shuning uchurv =0deb,t ni topamiz:
100- 9,8 =0t #0,eek.
t ning topilgant =10, Zsek giymatini harakat tenglamasiga oyi0,
jism harakatining eng ygori nugtasinitopamiz:
s=100 00,2 4,9(10,2) 54€

836. Jism er sirtidanv, =50m/sek boshla gcb tezlik bilan
yugoriga tik otilgan: 1t =3sek momentdagicktarilish balandligini;
2) t =3sekmomentdagi tezlik va tezlanishni; 3) jisrmo tarilgan eng
yugori nugtani va bunugtaga lo tarilish uchun ketgan egni toping.

837. Jism s=3e”qgonun kb yicha b Org ohizigli harakat
gilmoqda. t = 0Omomentdajism harakatiningtezligi va tezlanishini
toping

Yechilishi.

v, =336 ( 20" 362 (2) Ge*

dt
v, = 667 %¢ 6Ga=2 -6e?( 2y 128%
dt
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a._,12¢?%=12¢ =1:

838. Jism s=3e“gonun bodyicha todghb
gilmogda. t = 0momentda jism harakatining tezligi va tezlanishini
toping.

839 MassasiMbo 6l gan moRkdu cyh ntuag@ sai r
s=t 8t°qonun boodyicha todgodrit=3chi
momentda ana shu kuchni toping.

Ech i I I s hi .M bMvaddl | guanmk | mo dndai sys an
etadigan kuch nugtaning massasinuning tezlanishiga
koopaytiril g&samgga teng, yaoni

Nugta harakatining tezlanishini topamiz:
s=3t 46t; a=s" 6t 8
a,=6 8 6+ 2¢
a = 24qiymatni kuchtenglamasiga oyio,
F=m 24 24r

ni hosil gilamiz.
840. Massasim bo Igan moddiy ngqta F kuch t adsir

s= sin3tgonun o yicha b 6rgchizigli harakatqilmoqda.t:%

momentda ana shu kuchni toping.

841. Massasim bo Igan moddiy nuktaF k uc h osadéa s i r
s:5sin2%t 4-6’0 gonun bo yicha sodda garmonitebranadi.T =0
¢

momentda ana shu kuchni toping.

43-A. Ar al ash masal al ar
842.Funksiyalarnindhosilalarini toping: 1)

y= Lsine x -sinx:
3 1

2) y=cos(x 4a)sinx a) 3)Yy=2sif xcosX
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| ap /3
843. 1) y =sin 2xeqri chizikdaa%;% nugtada; 2)
¢
ap 3
= C0s Zegri chizigd — nuqgqtada oo6tkazil ga

y 9 q 62?2 5 q g
normalning tenglamasini tuzing.

844.y =sinXxva y = cosxegfri chiziqlarninggé— intervaldagi

G

kesishish nuqgtasida ular hosil q

tg3x | 2)

845.Funksiyalarning hosilalarini toping) Iy = ;
tg3x- 1

y=tg2Xx -CtgR x y=1g°2X +ctef 2>
846.Y=10X egri chizigoxo 6 gni qgqanday bur cha
oo0tishini toping.
847.y=1gXva Y = ClgXeqri chiziqlarnin@;% intervaldagi
¢

kesishish iugtasida ular hosil (¢

Funksiyalarnindhosilalarini toping:

848.1) y=In(x /X D Z)VZ'”XT/X'zX_Zl_l;

1+ ax
1- ax

849.1) y=In [~7 9. 2) y=Insin®(x J; 3)u=Intg’7Z
1- cosx

850.1) y=In/xIn X; 2) y:m%@% :

3) y=In

3) y:In(In X2 -1)
851.1) s=In &"2; 2) y=€"™cosx  3) y=€¥cos x
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852.1) y=arccos/ 1-X¥* 2)u= arcctg? |
-z
3)y = arctgy/ x +arcctg/ >
e€-e’
853.1) y=arccos/ 1-¢* 2)y=arcsin———

e+e”
3)y = arctgv & -1

Y ozmaish
|-variant

854.Hosilalarni argumentning berilga]iymatida toping:

1) f (X) =sin® In€*, £'(0):2)f (x)In / ,f'(/6);

a ( X2 y2
3)f arcco 4)—-— 4
)00 =arccos/x f o ¢ A
nugtada o tkazilgan urlnmanlng tenglamasinuzing; 5) nujta
s= + 6tf° 5 qgonun I yicha b 6rgahizigli harakatgilmogda.
Nugtaning tezlanishi nolga tenglgant momentni toping.

giperbolaga { 3;2)

[l -variant

855.Hosilalarni argumentning berilgan giymatida toping:
1) f(x) =Intg?2x, f';‘;‘% £ 2)f (X)= 2In/sin 2 f g% {3)
GO - ¢

1 X Pt
f(x) = arctg—, f'(0); 4)—+—— =ellipsga (4; 3) nugtada

e" 32 18
ootkazilgan normalning tengl ama
5= %ﬁ 42 8 1gonun boa@biréihahtai gl i

gilmoqgda. Nugtaning tezlanishi 6 m/édk o 6 | atdvaqy a n
momentini toping.
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7/ BOB

HOSILANI FUNKSIYALARNI TEKSHIRISHGA
TATBIQ ETISH

44A. Funksiyaning o6sishi va k

Agar 2= () funksiyaning giymatlar(a, b) intervaldaro 6 si s h i
bilan o6ésib borsaing bokda@bmshf u
da o6suvchi f.uAgdr sti=y fa) fudkesiyaninga d i
giymatlari (a,b) intervaldan o gishibilan kamayib borsa, lolda bu
funksiyanr ningo Zgarishintervali (a,b) da kanayuvchi deyiladi. Bu
intervallar monotoro Zgarishintervallari deyiladi.

Funksiyaningo gish va kamayish alomatlari
Agar berilgan funksiyaning hosilasi ning (a,b) intervaldagi

barcha qgiymatlari uchun uns b at bool s a, u hol
i nterval da oo60sadi
Agar berilgan funksiyaning hosilasi ning (a,b) intervaldagi

y barcha giymatlari uchun manfiy
bool sa, u hol da
Il ntervalda kamayuvc
X

Funksiyalarningo gish vakamayish
intervallarini toping.

856.y=X 8x 12

Yechilishi Berilgan funksiya
ning haosilasini topamiz:

A=(4,-4)
y'=2x -8

81-rasm

Berilgan funksiyanindhosilasi kamayish intervalidananfiy, o gish
intervalida musbat, shuning uchquyidagi tengsizliklarni yechamiz:
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1) 2x- 8 0V, 2Xx<8,Xx 4 y a 6 ushbu {=; 4) intervalda
o zgaradi; bu intervaldaunkgya kamayadi;
2) 2x- 8 0, x> 4, nyshbd (4j+a) intervaldao Zgaradi; bu
intervalda funksiyap sadi (81 rasn).
857.1) y=xX H6Xx 3 2)y=2X -4x %
y= X 4x 1
Yechilishi. Berilgan funksiyaing hosilasin topamiz:
y'=3x -12x
Kamayish intervalini topish uchudx’ - 12x <Ctengsitikni
echamiz:

y X - 4x <0
-A- ola D=16 > (168 betdagi 2 jadval, Il xol).
=(0)4) y x*- 4x =0 tenglamaning ildizlari x =0,
~” x,=0,Tengsizlik ~ ning (0,4 intervaldagi
barcha gqgiymatl ar i uchur
intervalda funksiya kamayadi.
O0sish intesBxv-abi>ni topa
x* - 4x >0 tengsizlik o ; 4) va (4; +=a)
intervallardagi barcha hagiqgiy giymatlar uchun
o 0 r i BU intadvallarda funksiya sadi(82-
rasm).
859.1) = % 3 *xH
2)|Z: -} X =]|-’ 2X2;
3 2
k= %4 3
| B =(4,-28) 860. =~ * ~ o
Yechilishi Berilgan funksiyaningposilasini
82rasm topamiz: iz =4 & -4

Funksiyaning kamayish intervalini topamiz:
n-4 <0, ®-1 ©, <1, a<1demak, kamayish intervgti g1)
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Funksyaning o gish

intervalini topamiz: 47°- 4 07’ -1 >0,

2 >1,x>1 0 g@ish interval(1;,+ 9.
861.1) b= & 32 0 2) lzz%1 Y

862.z=2 R -9°"R I
Yechilishi Berilgan funksiyanindposilasini topamiz:

y'=6xX -18x ¥

Funksiyaning kamayish intervalini topamiz:
6x°-18x 12 ® X°-3x ¥ 8

D=9 8 %t ( (168betdagi 2 jadval, lll hol). x*-3x €2 6
tenglamaning ildizlarix, =1, x, = 2.

y
X
A=(1,-10)
B=(2, -11)
83rasm

Tengsizlik » ning (1, 2) intervaldagi barcha
hagiqiy giymatlari uchuro mnlidir. Demak,
funksiyaning kamayisimtervali (1, 2) ekan.
Funksiyaningp gish intervalini topamiz:
X*-3x € 6.
Tengsizlik (- 5 1) va (2; *+ ¥
intervallardagi barchdagigiy giymatlarda
o rinli, demak, bu intervallarda funksiya
o $adi (83 rasm).
863.y=2X -15x 36x 2L
1
864. %

Yechilishi Berilgan funksiyaning
hosilasini topamiz:

y'= 1 -1 funksiyaning aila-
2x2° 2X

nish stasi: (- & 0)va (0;+ ©), y'= 212

X

hosila funksiya amjlanish sdasining hamma ngtalarida manfiy
bo l&di, chunki~ argumenkvadratda amjlangan. Demak, funksiya
(- & 0)va (0; + ¥ intervallarda kamayadi (84asm).
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865.y= —.

856.y=Inx

Yechilishi Berilgan funksi
yaninghosiasini topamiz:

x | =

y':l. y 3nx funksiyaning
X

anglanish stasi: (0; + £); bu

schada hosila musbat: 1 >0,
X

demak, (0; + £) intervalda
funksiyao sadi.

867. 1) y=Inx:; 2) Srasm

1
y=In=.
X

868.y:%x2 in x
Yechilishi.Inx hadning anilanish sohasi (O £) intervaldan
iborat, demak% X hadhing argumenit fagat musbatgiymatlar

gabulqilishi mumkin,

Berilgan funksiyaning hokisini
o 1 x*-1
topamiz:y =X -; =
funksiyaning aniglanish $asi barcha

mus bat sonl ardan i bo
2

; berilgan

hosilax>1b o o601 ganda

musbatO<x dbo 6| ganatfy e s a
bool adi. Demak, funk
kamayadi(1;+ %) i nterval da

85rasm
(85-rasm).
869.y=Inx %x?

290



