
65/3/P 1 P.T.O. 

narjmWu H$moS >H$mo CÎma-nwpñVH$m Ho$ _wI-n¥ð 
>na Adí` {bIo§ &
Candidates must write the Code on the 

title page of the answer-book. 

 Series SSO H$moS> Z§.      
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amob Z§. 
Roll No.

J{UV 
MATHEMATICS 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 100 

Time allowed : 3 hours Maximum Marks : 100 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 12 h¢ &

 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE H$moS >Zå~a H$mo N>mÌ CÎma-nwpñVH$m Ho$ _wI-n¥ð> na
{bI| &

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >26 àíZ h¢ &

 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, àíZ H$m H«$_m§H$ Adí` {bI| &
 Bg  àíZ-nÌ  H$mo n‹T>Zo Ho$ {bE 15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-nÌ H$m {dVaU nydm©•

_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-nÌ H$mo n‹T>|Jo
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo &

 Please check that this question paper contains 12 printed pages.

 Code number given on the right hand side of the question paper should be

written on the title page of the answer-book by the candidate.

 Please check that this question paper contains 26 questions.

 Please write down the Serial Number of the question before

attempting it.

 15 minute time has been allotted to read this question paper. The question

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on

the answer-book during this period.
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65/3/P 2 

gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _§| 26 àíZ h¢ & 

(iii) IÊS> A Ho àíZ 1 – 6 VH$ A{V bKw-CÎma dmbo àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
1 A§H$ {ZYm©[aV h¡ & 

(iv) IÊS ~ Ho àíZ 7 – 19 VH$ XrK©-CÎma I àH$ma Ho$ àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
4 A§H$ {ZYm©[aV h¢ & 

(v) IÊS> g Ho àíZ 20 – 26 VH$ XrK©-CÎma II àH$ma Ho$ àíZ h¢ Am¡a àË`oH$ àíZ Ho$ {bE  
6 A§H$ {ZYm©[aV h¢ & 

(vi) CÎma {bIZm àmaå^ H$aZo go nhbo H¥$n`m àíZ H$m H«$_m§H$ Adí` {b{IE & 

 

General Instructions : 

(i) All questions are compulsory. 

(ii) Please check that this question paper contains 26 questions. 

(iii) Questions 1 – 6 in Section A are very short-answer type questions carrying 

1 mark each. 

(iv) Questions 7 – 19 in Section B are long-answer I type questions carrying  

4 marks each. 

(v) Questions 20 – 26 in Section C are long-answer II type questions carrying 

6 marks each. 

(vi) Please write down the serial number of the question before attempting it.  
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65/3/P 3 P.T.O. 

IÊS> A 

SECTION A 

 

àíZ g§»`m 1 go 6 VH$ àË`oH$ àíZ H$m 1 A§H$ h¡ & 

Question numbers 1 to 6 carry 1 mark each. 

1. dh AdH$b g_rH$aU kmV H$s{OE Omo dH«$ y = cx + c2 H$mo {Zê${nV H$aVm h¡ & 

Find the differential equation representing the curve y = cx + c2. 

2. {ZåZ AdH$b g_rH$aU H$m g_mH$bZ JwUH$ {b{IE : 

 (1 + y2) dx – (tan–1 y – x) dy = 0 

Write the integrating factor of the following differential equation : 

 (1 + y2) dx – (tan–1 y – x) dy = 0 

3. `{X 

















25

32
A  hmo, Vmo A–1 {b{IE & 

If  

















25

32
A  , then write A

–1
. 

4. `{X 

a = 

^
i  + 2

^
j  – 

^
k , 


b = 2

^
i  + 

^
j  + 

^
k  VWm 


c  = 5

^
i  – 4

^
j  + 3

^
k  h¡, Vmo 

(

a +


b ) .


c  H$m _mZ kmV H$s{OE & 

If 

a = 

^
i  + 2

^
j  – 

^
k , 


b = 2

^
i  + 

^
j  + 

^
k  and 


c = 5

^
i  – 4

^
j  + 3

^
k , then find 

the value of (

a +


b ) .


.c  

5. {ZåZ aoIm Ho$ {XH$²-AZwnmVm| H$mo {b{IE : 

 
1

z2

3

4y
,3–x





  

Write the direction ratios of the following line : 

 
1

z2

3

4y
,3–x





  
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65/3/P 4 

6. 

a  . (


b  × 


a ) H$m _mZ {b{IE & 

Write the value of 

a  . (


b  × 


a ). 

IÊS> ~ 

SECTION B 

àíZ g§»`m 7 go 19 VH$ àË`oH$ àíZ Ho$ 4 A§H$ h¢ & 
Question numbers 7 to 19 carry 4 marks each. 

7. _mZ kmV H$s{OE : 

  ( xtanxcot  ) dx 

Evaluate : 

  ( xtanxcot  ) dx 

8. kmV H$s{OE : 

 dx
xx

1–x
3

3

 
  

Find  : 

 dx
xx

1–x
3

3

 
 

9. Xem©BE {H$ Mma {~ÝXþ A, B, C VWm D {OZHo$ pñW{V g{Xe H«$_e: 4
^
i  + 5

^
j  + 

^
k ,  

–
^
j  – 

^
k ,  3

^
i  + 9

^
j  + 4

^
k  VWm 4(–

^
i  + 

^
j  + 

^
k ) h¢, g_Vbr` h¢ & 

Show that four points A, B, C and D whose position vectors are  

4
^
i  + 5

^
j  + 

^
k ,  –

^
j  – 

^
k ,  3

^
i  + 9

^
j  + 4

^
k  and  4(–

^
i  + 

^
j  + 

^
k ) respectively 

are coplanar. 
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10. {XImBE {H$ {ZåZ{b{IV Xmo aoImE± g_Vbr` h¢ : 

 












 dazaydax
  Am¡a  













 cbzbycbx
 

AWdm 

 g_Vb 5x – 4y + 7z – 13 = 0 Am¡a y-Aj Ho$ ~rM Ý`yZ H$moU kmV H$s{OE & 

Show that the following two lines are coplanar :  

 












 dazaydax
 and 













 cbzbycbx
 

OR 

Find the acute angle between the plane 5x – 4y + 7z – 13 = 0 and the  

y-axis. 

11. A Am¡a B ~mar-~mar go EH$ nmgo H$mo CN>mbVo h¢ O~ VH$ {H$ CZ_| go H$moB© EH$ nmgo na Mma 
go ~‹S>r g§»`m àmßV H$a Iob H$mo OrV Zht boVm & `{X A Iob H$mo ewê$ H$ao, Vmo B Ho$ 
OrVZo H$s àm{`H$Vm Š`m h¡ ? 

AWdm 

 EH$ nmgo H$mo VrZ ~ma CN>mbZo Ho$ narjU _| KQ>Zm A VWm B H$mo {ZåZ àH$ma go n[a^m{fV 
{H$`m J`m h¡ : 
A : nhbr CN>mb na g§»`m 5 Am¡a Xÿgar CN>mb na g§»`m 6 àH$Q> hmoZm & 
B : Vrgar CN>mb na g§»`m 3 `m 4  àH$Q> hmoZm & 

`{X A H$m K{Q>V hmoZm {X`m J`m h¡, Vmo KQ>Zm B H$s àm{`H$Vm kmV H$s{OE & 

A and B throw a die alternatively till one of them gets a number greater 

than four and wins the game. If A starts the game, what is the 

probability of B winning ? 

OR 

A die is thrown three times. Events A and B are defined as below : 

A : 5 on the first and 6 on the second throw. 

B : 3 or 4 on the third throw. 

Find the probability of B, given that A has already occurred. 
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12. gma{UH$mo§ Ho$ JwUY_mªo Ho$ à`moJ go {ZåZ{b{IV H$mo {gÕ H$s{OE : 

 

)1x()1x(x)2x()1x(x)x1(x3

)1x(x)1x(xx2

1xx1







 = 6x2 (1 – x2) 

Using the properties of determinants, prove the following : 

 

)1x()1x(x)2x()1x(x)x1(x3

)1x(x)1x(xx2

1xx1







= 6x2 (1 – x2)    

13. `{X x =  sin 2t (1 + cos 2t) VWm y =  cos 2t (1 – cos 2t) h¡, Vmo Xem©BE {H$ 

ttan
dx

dy




β
. 

If x =  sin 2t (1 + cos 2t) and y =  cos 2t (1 – cos 2t), show that 

ttan
dx

dy




β
. 

14. kmV H$s{OE : 

 





















1

1
1–

xx

xx
cos

dx

d
 

Find  : 

 





















1

1
1–

xx

xx
cos

dx

d
  

15. x = 1 na {ZåZ{b{IV \$bZ f(x) H$m x Ho$ gmnoj AdH$bO kmV H$s{OE : 

 x1– x
2

x1
sincos 







 
 

Find the derivative of the following function f(x) w.r.t. x, at x = 1 : 

 x1– x
2

x1
sincos 







 
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16. _mZ kmV H$s{OE : 

  

/2

0

xcosxsin

xsin

dx
22

2

π

 

   AWdm 

_mZ kmV H$s{OE : 

 dx|)xcos(x|

2/3

0

 .  

Evaluate :   

  

/2

0

xcosxsin

xsin

dx
22

2

π

 

   OR 

Evaluate : 

 dx|)xcos(x|

2/3

0

 .  

17. EH$ AZmWmb` Ho$ {bE YZ EH${ÌV H$aZo hoVw, VrZ {dÚmb`m| A, B VWm C Ho$ {dÚm{W©`m| Zo 

EH$ àXe©Zr AnZo _moh„o _| Am`mo{OV H$s & CÝhm|Zo Bg àXím©Zr _| nwZ: M{H«$V H$mJµO go ~Zo 

H$mJµO Ho$ W¡bo, ñH«¡$n-nwñVH|$ Ed§ hëH$m a§JrZ noñQ>b H$mJµO H«$_e: < 20, < 15  Am¡a  

< 5 à{V BH$mB© go ~oMm h¡ & {dÚmb` A Zo 25 H$mJµO Ho$ W¡bo, 12  ñH«¡$n-nwñVH|$ Ed§  

34 hëHo$ a§JrZ noñQ>b H$mJµO ~oMo, {dÚmb` B Zo 22 H$mJµO Ho$ W¡bo, 15  ñH«¡$n-nwñVH|$ 

Ed§ 28 hëHo$ a§JrZ noñQ>b H$mJµO Am¡a {dÚmb` C Zo 26 H$mJµO Ho$ W¡bo, 18  ñH«¡$n-nwñVH|$ 

Ed§ 36 hëHo$ a§JrZ noñQ>b H$mJµO ~oMo & Amì`yhm| H$m à`moJ H$aHo$, `h kmV H$s{OE {H$ BZ 

{dÚm{W©`m| Zo à{V {dÚmb` {H$VZm YZ A{O©V {H$`m &  

 Bg àH$ma H$s àXe©Zr Ho$ Am`moOZ go {dÚm{W©`m| _| {H$Z _yë`m| H$m OZZ hmoVm h¡ ? 
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To raise money for an orphanage, students of three schools A, B and C 

organised an exhibition in their locality, where they sold paper bags, 

scrap-books and pastel sheets made by them using recycled paper, at the 

rate of < 20, < 15 and < 5 per unit respectively. School A sold 25 paper 

bags, 12 scrap-books and 34 pastel sheets. School B sold 22 paper bags, 

15 scrap-books and 28 pastel sheets while School C sold 26 paper bags, 18 

scrap-books and 36 pastel sheets. Using matrices, find the total amount 

raised by each school.    

By such exhibition, which values are generated in the students ?       

18. {gÕ H$s{OE : 

 































xcosba

bxcosa
cos

2

x
tan

ba

ba
tan2 1–1–  

   AWdm 

 {ZåZ{b{IV H$mo x Ho$ {bE hb H$s{OE : 

 .1|x|,
43x

2x
tan

3x

2x
tan 1–1– 
























 π
 

Prove that : 

 































xcosba

bxcosa
cos

2

x
tan

ba

ba
tan2 1–1–   

   OR 

Solve the following for x : 

 .1|x|,
43x

2x
tan

3x

2x
tan 1–1– 
























 π
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19. `{X 






















011

312

102

A  h¡, Vmo A2 
– 5 A + 16 I kmV H$s{OE & 

If 























011

312

102

A , find A
2
 – 5 A + 16 I.   

IÊS> g 

SECTION C 

 

àíZ g§»`m 20 go 26 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 

Question numbers 20 to 26 carry 6 marks each. 

20. EH$ _hm{dÚmb` Ho$ 40% {dÚmWu N>mÌmdmg _| ahVo h¢ Am¡a ~mH$s Ho$ ~mha ahVo h¢ & df© Ho$ 

AÝV _| N>mÌmdmg _| ahZo dmbo 50% N>mÌ A J«oS> (loUr) _| CÎmrU© hmoVo h¢ VWm ~mha ahZo 

dmbm| _| go Ho$db 30% N>mÌ hr A J«oS >(loUr) àmßV H$aVo h¢ & df© Ho$ AÝV _| EH$ N>mÌ 

`mÑÀN>`m MwZm OmVm h¡ Am¡a nm`m OmVm h¡ {H$ CgZo A J«oS >(loUr) àmßV {H$`m h¡ & 

àm{`H$Vm kmV H$s{OE {H$ `h N>mÌ N>mÌmdmgr h¡ & 

40% students of a college reside in hostel and the remaining reside 

outside. At the end of the year, 50% of the hostelers got A grade while 

from outside students, only 30% got A grade in the examination. At the 

end of the year, a student of the college was chosen at random and was 

found to have gotten A grade. What is the probability that the selected 

student was a hosteler ?     
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21. Xrnmdbr Ho$ CËgd na, ñWmZr` S>mH$Ka H$m S>mH$nmb Hw$N> A{V[aº$ ì`{º$`m| H$s godmE± 
boZm MmhVm h¡, Š`m|{H$ Bg g_` H$ht A{YH$ S>mH$nÌm| H$mo g§^mbZm VWm {dVaU H$aZm 
hmoVm h¡ & Am°{\$g OJh H$s H$_r Ed§ {dÎmr` g_ñ`mAm| Ho$ H$maU dh 10 go A{YH$ 
A{V[aº$ ì`{º$`m| H$s godmE± Zht bo gH$Vm h¡ & nhbo Ho$ AZw^d go `h kmV h¡ {H$ EH$ 
nwéf {XZ^a _| 300 b¡Q>am| d 80 n¡Ho$Q>m| H$mo gå^mb gH$Vm h¡, VWm EH$ _{hbm {XZ^a _| 
400 b¡Q>am| d 50 n¡Ho$Q>m| H$mo gå^mb gH$Vr h¡ & S>mH$nmb H$m `h _mZZm h¡ {H$ à{V{XZ 
H$_-go-H$_ 3400 b¡Q>am| d 680 n¡Ho$Q>m| H$mo gå^mbZm hmoJm & S>mH$nmb H$mo à{V{XZ < 225 

EH$ nwéf H$mo Am¡a < 200 EH$ _{hbm H$mo XoZo hm|Joo & kmV H$s{OE S>mH$nmb {H$VZo nwéf d 
{H$VZr _{hbmE± H$m_ na aIo {H$ VZ»dmh Ho$ ê$n _| H$_-go-H$_ am{e XoZr n‹S>o & Bg àíZ 
H$mo a¡{IH$ àmoJ«m_Z g_ñ`m ~ZmH$a J«mµ\$ Ûmam hb H$s{OE &  

The postmaster of a local post office wishes to hire extra helpers during 

the Deepawali season, because of a large increase in the volume of mail 

handling and delivery. Because of the limited office space and the 

budgetary conditions, the number of temporary helpers must not exceed 

10. According to past experience, a man can handle 300 letters and 80 

packages per day, on the average, and a woman can handle 400 letters 

and 50 packets per day. The postmaster believes that the daily volume of 

extra mail and packages will be no less than 3400 and 680 respectively. A 

man receives < 225 a day and a woman receives < 200 a day. How many 

men and women helpers should be hired to keep the pay-roll at a 

minimum ? Formulate an LPP and solve  it graphically. 

22. `{X \$bZ f : R  R n[a^m{fV h¡ f(x) = 2x – 3 Ûmam VWm \$bZ g : R  R n[a^m{fV 
h¡ g(x) = x3 + 5 Ûmam, Vmo (fog)

–1
 (x) H$m _mZ kmV H$s{OE & 

AWdm 

 _mZm {H$ A = Q  Q, O~{H$ Q  g^r n[a_o` g§»`mAm| H$m g_wƒ` h¡ VWm * EH$ {ÛAmYmar 

g§{H«$`m h¡ Omo A na g^r  (a, b), (c, d)  A Ho$ {bE (a, b) * (c, d) = (ac, b + ad) Ûmam 

n[a^m{fV h¡, Vmo 

(i) A _| VËg_H$ Ad`d kmV H$s{OE & 

(ii) A _| ì`wËH«$_Ur`$ Ad`d kmV H$s{OE & 
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  If the function f : R  R be defined by f(x) = 2x – 3 and g : R  R by  

g(x) = x3 + 5, then find the value of (fog) –1 (x). 

OR 

Let A = Q × Q, where Q is the set of all rational numbers, and * be a 

binary operation defined on A by  

(a, b) * (c, d) = (ac, b + ad), for all (a, b) (c, d)  A.  

Find  

(i) the identity element in A. 

(ii) the invertible element of A. 

23. `{X \$bZ f(x) = 2x3 – 9mx2 + 12m2x + 1, Ohm± m > 0, p VWm  q na H«$_e… CƒV_ 
_mZ Am¡a {ZåZV_ _mZ àmßV H$aVm h¡, Ohm± p2 = q h¡, Vmo m H$m _mZ kmV H$s{OE & 

If the function f(x) = 2x3 – 9mx2 + 12m2x + 1, where m > 0 attains its 

maximum and minimum at p and q respectively such that p2 = q, then 

find the value of m. 

24. Eogr g^r grYr aoImAm| Ho$ Hw$b H$m AdH$b g_rH$aU kmV H$s{OE Omo _yb-{~ÝXþ go _mÌH$ 
Xÿar na h¢ & 

AWdm 

 Xem©BE {H$ AdH$b g_rH$aU 22 y3x
dx

dy
xy2   g_KmVr` h¡ Am¡a BgH$m hb kmV 

H$s{OE & 

Find the differential equation for all the straight lines, which are at a 

unit distance from the origin. 

OR 

Show that the differential equation 22 y3x
dx

dy
xy2   is homogeneous 

and solve it. 
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25. Cg g_Vb, Omo {~ÝXþ (1, 0, 0) d (0, 1, 0) go JwµOaVm h¡ VWm g_Vb x + y = 3 go 
4

  H$m 

H$moU ~ZmVm h¡, Ho$ bå~ Ho$ {XH$²-AZwnmV kmV H$s{OE VWm g_Vb H$m g_rH$aU ^r kmV 

H$s{OE & 

Find the direction ratios of the normal to the plane, which passes through 

the points (1, 0, 0) and (0, 1, 0) and makes angle 
4


 with the plane  

x + y = 3. Also find the equation of the plane. 

26. g_mH$bZ {d{Y go, aoImAm| y = 2 + x,  y = 2 – x Am¡a x = 2 go {Kao joÌ H$m joÌ\$b kmV 
H$s{OE & 

Using integration, find the area of the region bounded by the lines  

y = 2 + x,  y = 2 – x and x = 2. 
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QUESTION PAPER CODE 65/3/P

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1. 2

–1

2
y1

ytan

y1

x

dy

dx





 ½ m

I.F.              =  ytan 1–

e ½ m

2. 19–A  ½ m











23–

5–2–

19

1
–A

1–

½ m

3. c
dx

dy
 ½ m

2

dx

dy

dx

dy
xy 













 ½ m

4.
1–

2–z

3

4–y

0

3x



½ m

D.Rs are 0, 3, –1 ½ m

5.     0abaaba 


1 m

6. ĵ3î3ba 


½ m

  3cba 


½ m

SECTION - B

7. Here  























k̂3ĵ–î8–AD

k̂3ĵ4î–AC

k̂2–ĵ6–î4–AB

1½ m

Marks
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For them to be coplanar,  0ADACAB 



 

1½ m

066–12660–

31–8–

341–

2–6–4–

i.e. 
½ m

coplanar are D and C B, A,Points ½ m

8. Here  

γββγ–β

δααδ–α

d)(a–cba–bd)–(a–c–b





2½ m

     311 CCC

γβββ

δααα

d–a–cba–ba–b

2 






½ m

      identicalareCandC0 21 ½ m

coplanar are linesgiven  Hence ½ m

OR

D.R’
s 
of normal to the plane are  5, – 4, 7 1 m

D.R’
s 
of y – axis   :  0, 1, 0 ½ m

If θ  is the angle between the plane and y–axis, then

2

2

2

2

2

2

2

1

2

1

2

1

212121

cbacba

ccbbaa
θsin






1 m

103

4–
 1 m











103

4–
sinθ

1–

    









103

4
sinisangle Acute

1–

½ m
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9. Let  E
  
be the event of getting number greater than 4

     P(E) = 
3

1
    and   P

3

2
)E(  ½+½ m

Required Probability = P ....)orEEEEEEorEEEEorEE( 1 m

                    












 .............

3

1

3

2

3

1

3

2

3

1

3

2
53

1 m

                    

























 .............

3

2

3

2
1

9

2
42

½ m

                    
5

2

5

9

9

2
 ½ m

OR

A = {(5, 6, 1), (5, 6, 2), (5, 6, 3), (5, 6, 4), (5, 6, 5), (5, 6, 6),}

P (A) = ,
36

1

666

6



 P (B) = P (getting 3 or 4 on the third throw) 1½ m

BA  = {(5, 6, 3), (5, 6, 4)}    P  BA   = 
108

1

666

2



1½ m

P(B/A) =  
 
  3

1

AP

BAP



1 m

10. Let y = 

















1x

1–x
cos

x–x

x–x
cos

2

2
1–

1–

–1
1–

1 m












2

2
1–

x1

x–1
cos–π 1 m

xtan2–π 1– 1 m

2
x1

2
–

dx

dy


 1 m
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11. Let y =  
x1– x

2

x1
sincos 







 

Let u =   
x1– xv;

2

x1
sincos 







 

    y  =  u  +  v

dx

dv

dx

du

dx

dy
 ½ m



















 








 


2

x1
–

2

π
coscos

2

x1
sincosu 1–1–

½ m

       
2

x1
–

2

π 


x122

1
–

dx

du


  ............................ (i) ½ m

xxv 

xlogxvlog 

xlog1xlog1
x

1
x

dx

dv

v

1


 xlog1x
dx

dv x   .......................................(ii) 1½ m

 xlog1x
x122

1
–

dx

dy x 


 ½ m

4

3
1

4

1
–

dx

dy

1xat










½ m
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12. dx
22

2
I

2
π

0

xcosxsin

xsin

 
  .......................... (i)













 
























a

0

a

0

2
π

0
x–

2

π
cosx–

2

π
sin

x–
2

π
sin

dxx)–f(adx(x)usingdx

22

2

1½ m

dx
22

22
π

0

xcosxsin

xcos

 
  ..............................(ii) 1 m

(ii),and(i)Adding

 
2

π
xdx1I2

2
π

0

2
π

0
  1 m

4

π
I  ½ m

OR

dxx)(πcosxI
2

3

0



    dxxπcosx–dxxπcosx
2

3

2
1

2
1

0

 1 m

     











2
3

2
1

2
3

2
1

2
1

0

2
1

0

dx
π

xπsin–

π

xπsinx
–dx

π

xπsin
–

π

xπsinx
1½ m

        2
3

2
1

2
1

0
xπcos

π

1

2π

1

2π

3
xπcos

π

1

2π

1
22



    0
2π

1

2π

3

π

1
–

2π

1
2

 1 m

    2π

1
–

2π

5
 ½ m
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13.   dxxtanxcotI  

    dx
xcosxsin

xsinxcos



 1 m

    
 
 

dx
xcotxsin2–1–1

xsinxcos
2 


 1 m

     
dx

xcos–xsin–1

xsinxcos
2

2



½ m

  dtdxxsinxcostxcos–xsinPut  ½ m

ctsin2
t–1

dt
2I

1–

2
  ½ m

  cxcos–xsinsin2
1–  ½ m

14.     dx
1xx

1x
–1dx

1xx

1–x
I

22

3

 













 1 m

      dx
1xx

1x
–x

2 


 ½ m

    
1I–x

  1x

x–1

x

1

1x

CxB

x

A

1xx

1x
Let

222 









1 m

 
xtan1xlog

2

1
–xlogdx

1x

x–1

x

1
I 1–2

21 


  1 m

cxtan–1xlog
2

1
xlog–xI 1–2  ½ m
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15.
































5

15

20

361826

281522

341225

C

B

A

1½ m

                  
















970

805

850

1½ m

Any relevant value 1 m

16.


































2

x
tan

ba

b–a
1

2

x
tan

ba

b–a
–1

cos
2

x
tan

ba

b–a
tan

2

2

1–1–
1½ m

      =  




















2

x
tanb–

2

x
tanaba

2

x
tanb

2

x
tana–ba

cos
22

22

1–

1 m

      =  
































 







 








2

x
tan–1b

2

x
tan1a

2

x
tan1b

2

x
tan–1a

cos
22

22

1–
½ m

      =  







































2

x
tan1

2

x
tan–1

ba

b

2

x
tan1

2

x
tan–1

a

cos

2

2

2

2

1–
½ m

      =  











xcosba

bxcosa
cos 1–

½ m
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OR

4

π

3x

2x
tan

3–x

2–x
tan 1–1– 




















4

π

3x

2x

3–x

2–x
–1

3x

2x

3–x

2–x

tan 1– 






























1½ m

4

π

5–

21–2x
tan

2
1– 








 1½ m

2

7
x1

5–

12–2x 2
2

 ½ m

2

7
x 

For writing no solution as 1x ½ m

17.


















































2–1–0

52–9

21–5

01–1

312

102

01–1

312

102

A
2

2 m



















































1600

0160

0016

05–5

15510

5010

–

2–1–0

52–9

21–5

I615A–A
2

1 m

             
















1445–

10–91–

3–1–11

1 m
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18. Taking x from R
2
, x (x – 1) from R

3
 and (x + 1) from C

3

12–x3–

11–x2

1x1

1)(x1)–(xxΔ
2 

2 m

C,–CC;Cx–CC 33122 

=   

42–4x3–

1–x–1–2

001

1)–(xx 22
1 m

=   
42–4x

1–x)(11–
1)–(xx

22


½ m

=   )x–(16x 22 ½ m

19.  2t)cos(1t2cos2t2sint2sin2–α
dt

dx
 1 m

 2t)sin2t)2cos–(1–t2cost2sin2β
dt

dy
 1 m

 
 2tcos2t4cos2α

2tsin2–t4sin2β

dt

dx

dt

dy

dx

dy

















 ½+1 m

                = ttan
α

β

tcost3cos2

tsint3cos2

α

β
 ½ m

SECTION - C

20. y = 2 + x   (i)

y = 2 – x   (ii)

x = 2        (iii),
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y
1
 is the value of y from (i)

and y
2
 is the value of y from (ii)

Required Area =  
2

0

21 dxy–y 1 m

correct graph 1+1+1 m

                
2

0

dxx–2–x2 correct shading 1 m

            









2

0

2

0

2

2

x
2dxx2 ½ m

           unitssq.4 ½ m

21. Let the equation of line be   y = m x + c 1½ m

the line is at unit distance from the origin

2

2
m1c1

m1

c0
i.e. 




1½ m

2m1xmy   .................................. (i) 1 m

m
dx

dy
 1 m

2

dx

dy
1

dx

dy
xy 






 1 m

OR






















x

y
2

x

y
31

xy2

3yx

dx

dy

2

22

 ......................(i) 1 m
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Differential equation is homogeneous

Put y = v x

dx

dv
xv

dx

dy
 1½ m

2v

3v1

dx

dv
xv

2
 1 m

2v

v1

dx

dv
x

2


 









x

dx
dv

v1

v2
2 1 m

clogxlogv1log 2  1 m

xcv1 2 

322

2

xcyxorxc
x

y
1 






 ½ m

22. Let  x be the man helpers and y be the woman helpers

Pay roll : Z = 225 x + 200 y 1 m

Subject to constraints :

x + y < 10

3x + 4y > 34 ½×4 =2 m

8x + 5y > 68

x > 0, y > 0

                                                correct graph : 2 m
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2720Rs.(A)Z,
5

68
0,AAt 








  Minimum2150Rs.(B)Z,46,BAt  ½ m

2550Rs.(C)Z,0,
5

34
CAt 








4)(6,at2150Rs.ZMinimum  ½ m

[Feasible region is unbounded and to check minimum

of Z, 225x + 200 y < 2150

corresponding line is outside of the shaded region]

23. Equation of plane passing through (1, 0, 0)

a (x – 1) + b (y – 0) + c (z – 0) = 0

or  a x + b y + c z – a = 0 ................................ (i) 1 m

Plane (i) passes throgh (0, 1, 0)

b – a    =   0 ..........................................(ii) ½ m

Angle between plane (i) and plane x + y = 3 is 
4

π
½ m


2cba

ba

4

π
cos

222 


 1 m

2cba

ba

2

1

222 




1 m

222 cbaba 

ii)(usingc2a2a 22 
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(iii)..........................a2c  1 m

becomes(i)Equation

00)–(za20)–(ya1)–(xa 

01–z2yx  ½ m

21,1,isnormaltheofD.R'
s  ½ m

24. Let  E
1
, E

2  
and E be the events such that

E
1
 : students residing in hostel

E
2
 : students residing outside hostel 1½ m

E
3
 : students getting ‘A’ grade

 P(E
1
) = 

100

40
,    P(E/E

1
) = 

100

50

2 m

P(E
2
) = 

100

60
,    P(E/E

2
) = 

100

30

P(E
1
/E) = 

)(E/EP)(EP)(E/EP)(EP

)(E/EP)(EP

2211

11




1 m

= 

100

60

100

30

100

50

100

40
100

50

100

40




1 m

= 
19

10
½ m

25. Let   y = (fog) (x)       [say y = h (x)]

= f [g (x)]  =  f (x3 + 5) 2½ m

= 2 (x3 + 5) – 3

= 2 x3 + 7 2½ m
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(y)h
2

7–y
x 1–3  ½ m

31–

2

7–x
(fog)  ½ m

OR

Let (x, y) be the identity element in Q × Q, then

            QQba,b a,*y x,b a,y x,b a,  1½ m

     (ax, b + ay)  =  (a, b)

     a = ax   and   b  =  b + ay

     x = 1   and   y  =  0 1 m

    (1, 0) is the identity element in Q × Q ½ m

Let (a, b) be the invertible element in Q × Q, then

there exists   thatsuchQQβα, 

         01,ba,*βα,βα,*ba,  1½ m

  0)(1,aβb ,aα  1 m

a

b
–β,

a

1
α 









a

b
–,

a

1
isAinelementinvertiblethe ½ m

26. f(x) = 2x3 – 9 m x2 + 12 m2 x + 1, m > 0

(x)f   = 6x2 – 18 m x  + 12 m2 1 m

(x)f   = 12x – 18 m 1 m

For Max. or minimum, (x)f  = 0  6x2 – 18 m x  + 12 m2  = 0

                (x – 2 m ) (x – m )  = 0

                 x = m  or  2 m 1 m
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At x = m, (x)f  = 12m – 18m = – ve    x = m is a maxima 1 m

At x = 2 m, (x)f  = 24m – 18m = + ve    x = 2m is manimum 1 m

    p = m  and  q = 2 m ½ m

Given p2 = q   m2 = 2 m    m2 – 2 m = 0

  m = 0, 2

  m = 2 as  m > 0 ½ m
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