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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. 

  H$moS> Z§.      

 Code No. 

amob Z§. 
Roll No. 

 

 

 

 ZmoQ>  NOTE 

(I) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV 
n¥ð> 19 h¢ & 

(I) Please check that this question 

paper contains 19 printed pages. 

(II) 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| & 

(II) 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. 

(III) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _|  
>36 àíZ h¢ & 

(III) Please check that this question 

paper contains 36 questions. 

(IV) H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go 
nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 
Adí` {bI| &  

(IV) Please write down the Serial 

Number of the question in the 

answer-book before attempting it. 

(V) 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 & 

(V) 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. 

 J{UV 
MATHEMATICS 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 80 

Time allowed : 3 hours Maximum Marks : 80  
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gm_mÝ` {ZX}e : 

{ZåZ{b{IV {ZX}em| H$mo ~hþV gmdYmZr go n{‹T>E Am¡a CZH$m g™Vr go nmbZ H$s{OE : 

(i) `h àíZ-nÌ Mma IÊS>m| _| {d^m{OV {H$`m J`m h¡  H$, I, J Ed§ K & Bg àíZ-nÌ _|  
36 àíZ h¢ & g^r  àíZ A{Zdm`© h¢ & 

(ii) IÊS> H$ _| àíZ g§»`m 1 go 20 VH$ 20 àíZ h¢ Ed§ àË`oH$ àíZ 1 A§H$ H$m h¡ &  

(iii) IÊS> I _| àíZ g§»`m 21 go 26 VH$ 6 àíZ h¢ Ed§ àË`oH$ àíZ 2 A§H$m| H$m h¡ & 

(iv) IÊS> J _| àíZ g§»`m 27 go 32 VH$ 6 àíZ h¢ Ed§ àË`oH$ àíZ 4 A§H$m| H$m h¡ &   

(v) IÊS> K _| àíZ g§»`m 33 go 36 VH$ 4 àíZ h¢ Ed§ àË`oH$ àíZ 6 A§H$m| H$m h¡ & 

(vi) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n EH$-EH$ A§H$ dmbo VrZ àíZm| _|, Xmo-Xmo A§H$m| 
dmbo Xmo àíZm| _|, Mma-Mma A§H$m| dmbo Xmo àíZm| _| Am¡a N :-N : A§H$m| dmbo Xmo àíZm| _| Am§V[aH$ 
{dH$ën {XE JE h¢ & Eogo àíZm| _| go Ho$db EH$ hr {dH$ën H$m CÎma Xr{OE &  

(vii) BgHo$ A{V[aº$, Amdí`H$VmZwgma, àË`oH$ IÊS> Am¡a àíZ Ho$ gmW `Wmo{MV {ZX}e {XE JE h¢ & 

(viii) H¡$ëHw$boQ>am| Ho$ à`moJ H$s AZw_{V Zht h¡ & 

 
IÊS> H$ 

àíZ g§»`m 1 go 20 VH$ àË`oH$ àíZ 1 A§H$ H$m h¡ &  
àíZ g§»`m 1 go 10 VH$ ~hþ{dH$ënr` àíZ h¢ & ghr {dH$ën Mw{ZE & 

1. EH$ {deof àíZ H$mo A VWm B Ûmam ñdV§Ì ê$n go hb H$aZo H$s àm{`H$VmE± H«$_e… 
3

1  VWm 

5

1  h¢ & `{X XmoZm|, ñdV§Ì ê$n go, àíZ hb H$aZo H$m à`mg H$aVo h¢, Vmo àíZ Ho$ hb hmo 

OmZo H$s àm{`H$Vm h¡  

(A) 
15

7
 

(B) 
15

8
 

(C) 
15

2
 

(D) 
15

14
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper comprises four sections  A, B, C and D. This question 

paper carries 36 questions. All questions are compulsory.  

(ii) Section A – Question nos. 1 to 20 comprises of 20 questions of 1 mark each. 

(iii) Section B – Question nos. 21 to 26 comprises of 6 questions of 2 marks each. 

(iv) Section C – Question nos. 27 to 32 comprises of 6 questions of 4 marks each. 

(v) Section D – Question nos. 33 to 36 comprises of 4 questions of 6 marks each. 

(vi) There is no overall choice in the question paper. However, an internal choice 

has been provided in 3 questions of one mark, 2 questions of two marks,  

2 questions of four marks and 2 questions of six marks. Only one of the choices 

in such questions have to be attempted. 

(vii) In addition to this, separate instructions are given with each section and 

question, wherever necessary.  

(viii) Use of calculators is not permitted.  

SECTION A 

Question numbers 1 to 20 carry 1 mark each.  

Question numbers 1 to 10 are multiple choice questions. Select the correct option. 

1. The probability of solving a specific question independently by A and B 

are 
3

1
 and 

5

1
 respectively. If both try to solve the question independently, 

the probability that the question is solved is  

(A) 
15

7
 

(B) 
15

8
 

(C) 
15

2
 

(D) 
15

14
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2. EH$ a¡{IH$ àmoJ«m_Z g_ñ`m H$m CÔoí` \$bZ hmoVm h¡ 

(A) $EH$ AMa 

(B) $EH$ a¡{IH$ \$bZ {OgH$m Bï>V_rH$aU H$aZm h¡ 

(C) $EH$ Ag{_H$m 
(D) $EH$ {ÛKmVr ì`§OH$ 

3. `{X Xmo aoImE± 

 L1 : x = 5,  
2–

z

–3

y



 

 L2 : x = 2,  



–2

z

1–

y
  

nañna b§~dV² h¢, Vmo  H$m _mZ h¡ 

(A) 
3

2
 

(B) 3 

(C) 4 

(D) 
3

7
 

4. `{X  

a , 


b  VWm 


c , H«$_e… q~XþAm| A(2, 3, – 4), B(3, – 4, – 5) VWm C(3, 2, – 3) 

Ho$ pñW{V g{Xe h¢, Vmo |

a  + 


b  + 


c | ~am~a h¡ 

(A) 113  

(B) 185  

(C) 203  

(D) 209  

5. Eogo nadb`m| Ho$ Hw$b, {OZH$m erf© _yb-q~Xþ na h¡ Am¡a {OZH$m Aj YZmË_H$ x-Aj H$s 
{Xem _| h¡, Ho$ AdH$b g_rH$aU H$s H$mo{Q> d KmV h¡ 

(A) 1, 1 

(B) 1, 2 

(C) 2, 1 

(D) 2, 2 
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2. The objective function of an LPP is  

(A) a constant 

(B) a linear function to be optimised 

(C) an inequality 

(D) a quadratic expression 

3. If the two lines 

 L1 : x = 5,  
2–

z

–3

y



 

 L2 : x = 2,  



–2

z

1–

y
 

are perpendicular, then the value of  is 

(A) 
3

2
 

(B) 3 

(C) 4 

(D) 
3

7
 

4. If  

a , 


b  and 


c  are the position vectors of the points A(2, 3, – 4),  

B(3, – 4, – 5) and C(3, 2, – 3) respectively, then |

a  + 


b  + 


c | is equal 

to 

(A) 113  

(B) 185  

(C) 203  

(D) 209  

5. The order and degree of the differential equation of the family of 

parabolas having vertex at origin and axis along positive x-axis is 

(A) 1, 1 

(B) 1, 2 

(C) 2, 1 

(D) 2, 2 
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6. 
1

0

tan (sin–1 x) dx  ~am~a h¡ 

(A) 2 

(B) 0 

(C) – 1 

(D) 1 

7. 
1x

ex

  [1 + (x + 1) log (x + 1)] dx  ~am~a h¡ 

(A) c
1x

ex




 

(B) ex 
1x

x


 + c 

(C) ex log (x + 1) + ex + c 

(D) ex log (x + 1) + c 

8. `{X  a
y–1

x1
sec 1– 







   hmo, Vmo 
dx

dy  ~am~a h¡ 

(A) 
1–y

1–x
 

(B) 
1y

1–x


 

(C) 
1x

1–y


 

(D) 
1–x

1y 
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6. 
1

0

tan (sin–1 x) dx   equals 

(A) 2 

(B) 0 

(C) – 1 

(D) 1 

7. 
1x

ex

  [1 + (x + 1) log (x + 1)] dx   equals 

(A) c
1x

ex




 

(B) ex 
1x

x


 + c 

(C) ex log (x + 1) + ex + c 

(D) ex log (x + 1) + c 

8. If   ,a
y–1

x1
sec 1– 







 
 then 

dx

dy
 is equal to 

(A) 
1–y

1–x
 

(B) 
1y

1–x


 

(C) 
1x

1–y


 

(D) 
1–x

1y 
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9. `{X  A = 

















11–

1–1

 h¡, Vmo A2 ~am~a hmoJm 

(A) 

















22–

2–2

 

(B) 

















2–2–

2–2

 

(C) 

















22–

2–2–

 

(D) 

















2–2

22–

 

 

 

 

 

10. 

474645

464544

454443

 ~am~a h¡  

(A) 0 

(B) – 1 

(C) 1 

(D) 2 
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9. If  A = 

















11–

1–1

,  then A2 equals  

(A) 

















22–

2–2

 

(B) 

















2–2–

2–2

 

(C) 

















22–

2–2–

 

(D) 

















2–2

22–

 

 

10. 

474645

464544

454443

 equals  

(A) 0 

(B) – 1 

(C) 1 

(D) 2 
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àíZ g§»`m 11 go 15 VH$ Ho$ àíZm| _| Imbr ñWmZ ^[aE & 

11. EH$ {Ì^wO Ho$ Xmo H$moU  cot–1 2  Am¡a  cot–1 3  h¢ & {Ì^wO H$m Vrgam H$moU __________ 

h¡ &  

12. EH$ dJ© Amì`yh A Aì`wËH«$_Ur` H$hbmVm h¡ `{X ____________ h¡ &  

AWdm 

 `{X  A = 














02

5–3
 Am¡a  B = 















10–0

171
 hmo, Vmo |AB| = __________ . 

13. `{X  y = log x  h¡, Vmo 
2

2

dx

yd
 = ___________ .  

14. AdH$b g_rH$aU  x
dx

dy
 – y = log x  H$m g_mH$bZ JwUH$ h¡ __________ & 

15. 52 nÎmm| H$s EH$ JÈ>r go, `mÑÀN>`m 3 nÎmo ({~Zm à{VñWmnZm Ho$) {ZH$mbo JE & BZ nÎmm| Ho$ 

Xmo bmb a§J Ho$ nÎmo VWm EH$ H$mbo a§J H$m nÎmm hmoZo H$s àm{`H$Vm h¡ _____________ &  

àíZ g§»`m 16 go 20 A{V g§{jßV CÎma dmbo àíZ h¢ &  

16. x-Aj go {~ÝXþ (a, b, c) H$s Xÿar kmV H$s{OE & 

17. `{X  

a  =  2

^
i  – 

^
j  + 2

^
k   VWm 


b  =  5

^
i  – 3

^
j  – 4

^
k  h¢, Vmo AZwnmV 

g{Xe 

a  H$m g{Xe 


b  na àjon 

kmV H$s{OE & 
g{Xe 


b  H$m g{Xe 


a  na àjon 

                          AWdm 

 _mZm ^
a  VWm ^

b  Xmo _mÌH$ g{Xe h¢ & `{X g{Xe 

c  = 

^
a  + 2

^
b  VWm 


d  = 5

^
a  – 4

^
b  

nañna bå~dV² hm|, Vmo g{Xem| ^
a  VWm ^

b  Ho$ ~rM H$m H$moU kmV H$s{OE & 

18. AdH$b g_rH$aU  (ex + 1) y dy = ex (y + 1) dx  H$mo hb H$s{OE &  
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Fill in the blanks in question numbers 11 to 15.  

 

11. Two angles of a triangle are  cot–1 2  and  cot–1 3. The third angle of the 

triangle is ___________ . 

12. A square matrix A is said to be singular if ____________ . 

OR 

 If  A = 














02

5–3
 and  B = 















10–0

171
,  then |AB| = _____________ . 

13. If   y = log x,  then  
2

2

dx

yd
 = ____________ . 

14. The integrating factor of the differential equation  x
dx

dy
 – y = log x  is 

___________ .  

15. From a pack of 52 cards, 3 cards are drawn at random (without 

replacement). The probability that they are two red cards and one black 

card, is __________ . 

Question numbers 16 to 20 are very short answer type questions. 

16. Find the distance of the point (a, b, c) from the x-axis. 

17. If   

a  =  2

^
i  – 

^
j  + 2

^
k   and  


b  =  5

^
i  – 3

^
j  – 4

^
k , then find the ratio 

projection of vector 

a  on vector 


b  

 . 

projection of vector 

b  on vector 


a  

OR 

 Let 
^
a  and 

^
b  be two unit vectors. If the vectors 


c  = 

^
a  + 2

^
b  and  


d  =  5

^
a  –  4

^
b  are perpendicular to each other, then find the angle 

between the vectors 
^
a  and 

^
b . 

 

18. Solve the differential equation  (ex + 1) y dy = ex (y + 1) dx. 
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19. `{X  


















1x3–x2

2x4
 EH$ g_{_V Amì`yh hmo, Vmo x H$m _mZ kmV H$s{OE & 

AWdm 

 `{X  A EH$ Eogm dJ© Amì`yh h¡ {H$  A2 = A  h¡, Vmo  (2 + A)3  19A  kmV H$s{OE &  

20. `{X  f(x) = 
x1

x–1


 hmo, Vmo (fof ) (x) kmV H$s{OE &  

IÊS> I  

àíZ g§»`m 21 go 26 VH$ àË`oH$ àíZ 2 A§H$m| H$m h¡ &  

21. _mZm W A§J«oµOr eãXH$mof Ho$ eãXm| H$m g_wƒ` h¡ & Bg na EH$ g§~§Y R {ZåZ ê$n go 
n[a^m{fV h¡ : 

 R = {(x, y)  W  W : x Am¡a y _| H$_-go-H$_ EH$ Aja EH$ O¡gm h¡} 

 Xem©BE {H$ `h gå~ÝY R ñdVwë` d g_{_V h¡, naÝVw g§H«$m_H$ Zht h¡ &  

AWdm 

 \$bZ  f(x) = 








 4x3

x4
 H$m à{Vbmo_ kmV H$s{OE &  

22. Amì`yh  A = 














6–4–

32
 Ho$ {bE, {ZåZ{b{IV H$mo gË`m{nV H$s{OE :$ 

 A (adj A) = (adj A) A = |A|I 

23.  `{X  y = ex + e–x  hmo, Vmo {XImBE {H$  4–y
dx

dy 2 . 

24. {ZåZ{b{IV g_KmV AdH$b g_rH$aU H$mo hb H$s{OE : 

 x
dx

dy
 = x + y 
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19. If  


















1x3–x2

2x4
 is a symmetric matrix, then find the value of x. 

OR 

  If  A is a square matrix such that  A2 = A,  then find  (2 + A)3 – 19A. 

20. If   f(x) = 
x1

x–1


,  then find  (fof ) (x). 

 

SECTION B 

Question numbers 21 to 26 carry 2 marks each.  

21. Let W denote the set of words in the English dictionary. Define the 

relation R by 

R = {(x, y)  W  W such that x and y have at least one letter in common}. 

 Show that this relation R is reflexive and symmetric, but not transitive. 

OR 

 Find the inverse of the function  f(x) = 








 4x3

x4
. 

22. For the matrix  A = 














6–4–

32
, verify the following : 

 A (adj A) = (adj A) A = |A|I 

23. If  y = ex + e–x,  then show that  .4–y
dx

dy 2  

24. Solve the following homogeneous differential equation : 

 x
dx

dy
 = x + y 
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25. `{X 

a  Am¡a 


b  H$moB© Xmo eyÝ`oVa g{Xe h¢, Vmo Xem©BE {H$ g{Xe |


a |


b  + |


b |


a , 

g{Xe |

a |


b  – |


b |


a  Ho$ bå~dV² h¡ & 

26. EH$ W¡bo _| 19 {Q>H$Q>|, {OZ na 1 go 19 VH$ H$s g§»`m {bIr h¢, aIr h¢ & EH$ {Q>H$Q> 
`mÑÀN>`m {ZH$mbr OmVr h¡ Am¡a {~Zm Bg {Q>H$Q> H$mo dmng W¡bo _| aIo, EH$ Am¡a {Q>H$Q> 
{ZH$mbr OmVr h¡ & {Q>H$Q> na g_ g§»`m Ho$ AmZo H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV  
H$s{OE & 

AWdm 

 EH$ nmgm Xmo ~ma CN>mbZo na g\$bVm H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV H$s{OE, O~  
‘‘5 go ~‹S>r g§»`m’’ H$mo EH$ g\$bVm Ho$ ê$n _| n[a^m{fV {H$`m J`m h¡ &$  

 
IÊS> J 

àíZ g§»`m 27 go 32 VH$ àË`oH$ àíZ 4 A§H$m| H$m h¡ &  

27. {gÕ H$s{OE {H$ 2 tan–1 

2

1
 + tan–1 

7

1
 = tan–1 

17

31
. 

28. gma{UH$m| Ho$ JwUY_m] Ho$ à`moJ go Xem©BE {H$  

 

22

22

22

b–a–1a2–b2

a2ba–1ab2

b2–ab2b–a1





 = (1 + a2 + b2)3. 

AWdm 

 gma{UH$m| H$m à`moJ H$aHo$, A(1, 3) Am¡a B(0, 0) H$mo {_bmZo dmbr aoIm H$m g_rH$aU kmV 
H$s{OE &  k H$m _mZ ^r kmV H$s{OE, `{X EH$ {~ÝXþ D(k, 0) Bg àH$ma h¡ {H$ ∆ ABD 

H$m joÌ\$b 3 dJ© BH$mB© h¡ & 

29. {gÕ H$s{OE {H$ VrZ {~ÝXþ A, B Am¡a C {OZHo$ pñW{V g{Xe H«$_e… 

a , 


b  Am¡a 


c  h¢, 

ñ§maoI h¢, `{X Am¡a Ho$db `{X (

b   


c ) + (


c   


a ) + (


a   


b ) = 


0 .$  
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25. Show that |

a |


b  + |


b |


a  is perpendicular to |


a |


b  – |


b |


a , for 

any two non-zero vectors 

a  and 


b . 

26. A bag contains 19 tickets, numbered 1 to 19. A ticket is drawn at random 

and then another ticket is drawn without replacing the first one in the 

bag. Find the probability distribution of the number of even numbers on 

the ticket. 

OR 

 Find the probability distribution of the number of successes in two tosses 

of a die, when a success is defined as ‘‘number greater than 5’’. 

 

SECTION C 

Question numbers 27 to 32 carry 4 marks each.  

27. Prove that 2 tan–1 

2

1
 + tan–1 

7

1
 = tan–1 

17

31
. 

28. Using properties of determinants show that 

 

22

22

22

b–a–1a2–b2

a2ba–1ab2

b2–ab2b–a1





 = (1 + a2 + b2)3. 

OR 

 Find the equation of the line joining A(1, 3) and B(0, 0), using 

determinants. Also, find k if D(k, 0) is a point such that the area of  

∆ ABD is 3 square units. 

29. Prove that three points A, B and C with position vectors 

a , 


b  and 


c  

respectively are collinear if and only if  (

b   


c ) + (


c   


a ) + (


a   


b ) = 


0 . 
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30. {ZåZ{b{IV aoImAm| Ho$ ~rM H$s Ý`yZV_ Xÿar kmV H$s{OE & AV… {b{IE {H$ Š`m `o aoImE± 

nañna H$mQ>Vr h¢ `m Zht & 

 2z,
1

2–y

5

1x
,z

3

1y

2

1–x






  

AWdm 

 g_Vbm| 

r  . (

^
i + 3

^
j ) + 6 = 0  d 


r  . (3

^
i – 

^
j  – 4

^
k ) = 0 H$s à{VÀN>oXZ aoIm go 

hmoH$a OmZo dmbo Cg g_Vb H$m g_rH$aU kmV H$s{OE Omo _yb-{~ÝXþ go EH$ BH$mB© H$s Xÿar 

na h¡ & 

31. EH$ H$ånZr Xmo àH$ma H$m gm_mZ, A Am¡a B ~ZmVr h¡, {Og_| gmoZo d Mm±Xr H$m Cn`moJ 

hmoVm h¡ & àH$ma A H$s àË`oH$ BH$mB© _| 3 g Mm±Xr Am¡a 1 g gmoZm, VWm àH$ma B H$s àË`oH$ 

BH$mB© _| 1 g Mm±Xr Am¡a 2 g gmoZm à`moJ _| AmVm h¡ & H$ånZr µÁ`mXm-go-µÁ`mXm 9 g Mm±Xr 

Am¡a 8 g gmoZo H$m hr à`moJ H$a gH$Vr h¡ & `{X àH$ma A H$s EH$ BH$mB© go < 120 H$m 

bm^ d àH$ma B H$s EH$ BH$mB© go < 150 H$m bm^ H$_m`m OmVm h¡, Vmo A{YH$V_ bm^ 

A{O©V H$aZo hoVw H$ånZr H$mo XmoZm| àH$mam| H$s {H$VZr-{H$VZr BH$mB`m± ~ZmZr Mm{hE ? 

 Cn ẁ©º$ g_ñ`m H$mo a¡{IH$ àmoJ«m_Z g_ñ`m _| gyÌ~Õ H$aHo$ AmboI {d{Y go hb H$s{OE 

VWm A{YH$V_ bm^ ^r kmV H$s{OE & 

32. EH$ W¡bo _| 5 bmb Am¡a 4 H$mbr J|X| h¢ Am¡a EH$ Xÿgao W¡bo _| 3 bmb Am¡a 6 H$mbr J|X|  

h¢ & XmoZm| W¡bm| _| go `mÑÀN>`m EH$ W¡bm MwZm OmVm h¡ Am¡a Cg_| go `mÑÀN>`m ({~Zm 

à{VñWmnZm Ho$) Xmo J|X| {ZH$mbr OmVr h¢ Omo {H$ XmoZm| bmb nmB© OmVr h¢ & àm{`H$Vm kmV 

H$s{OE {H$ `o XmoZm| J|X| Xÿgao W¡bo _| go {ZH$mbr JB© h¢ &  

 
IÊS> K 

àíZ g§»`m 33 go 36 VH$ àË`oH$ àíZ 6 A§H$m| H$m h¡ &  

33. `{X  y = xsin x + sin–1 x  h¡, Vmo 
dx

dy  kmV H$s{OE & 
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30. Find the shortest distance between the following lines and hence write 

whether the lines are intersecting or not. 

 2z,
1

2–y

5

1x
,z

3

1y

2

1–x






  

OR 

 Find the equation of the plane through the line of intersection of the 

planes 

r  . (

^
i + 3

^
j ) + 6 = 0  and  


r  . (3

^
i – 

^
j  – 4

^
k ) = 0, which is at a 

unit distance from the origin.  

31. A company produces two types of goods, A and B, that require gold and 

silver. Each unit of type A requires 3 g of silver and 1 g of gold, while that 

of type B requires 1 g of silver and 2 g of gold. The company can use at 

the most 9 g of silver and 8 g of gold. If each unit of type A brings a profit 

of < 120 and that of type B < 150, then find the number of units of each 

type that the company should produce to maximise profit.  

 Formulate the above LPP and solve it graphically. Also, find the 

maximum profit. 

32. A bag contains 5 red and 4 black balls, a second bag contains 3 red and  

6 black balls. One of the two bags is selected at random and two balls are 

drawn at random (without replacement), both of which are found to be 

red. Find the probability that these two balls are drawn from the second 

bag. 

 

SECTION D 

Question numbers 33 to 36 carry 6 marks each.  

33. If   y = xsin x + sin–1 x ,  then find 
dx

dy
. 
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34. _mZ kmV H$s{OE : 

 dx
x2sin

xcosxsin

3/

6/








 

35. `{X dH«$ x = y2 VWm x = 4 Ho$ ~rM H$m joÌ\$b, aoIm x = a Ûmam Xmo ~am~a ^mJm| _| 
~±Q>Vm hmo, Vmo g_mH$bZ Ho$ à`moJ go a H$m _mZ kmV H$s{OE &  

     AWdm 

 kmV H$s{OE : 

 dx
)2x()1–x(

x
2   

36. AÝVamb kmV H$s{OE {OZ_| f(x) = sin x + cos x,  0  x  2  Ûmam n[a^m{fV \$bZ f, 
{Za§Va dY©_mZ `m {Za§Va õmg_mZ h¡ & 

AWdm 

 {gÕ H$s{OE {H$ EH$ e§Hw$ Ho$ A§VJ©V _hÎm_ dH«  n¥ð> joÌ\$b dmbo b§~-d¥Îmr` ~obZ H$s 

{ÌÁ`m e§Hw$ H$s {ÌÁ`m H$s AmYr hmoVr h¡ & 
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34. Evaluate :  

 

dx
x2sin

xcosxsin

3/

6/






  

35. If the area between the curves x = y2 and x = 4 is divided into two equal 

parts by the line x = a, then find the value of a using integration. 

OR 

 Find : 

 dx
)2x()1–x(

x
2   

36. Find the intervals in which the function f defined as  f(x) = sin x + cos x,  

0  x  2  is strictly increasing or decreasing. 

 OR 

 Prove that the radius of the right circular cylinder of greatest curved 

surface area which can be inscribed in a given cone is half of that of the 

cone.  
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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. 

  H$moS> Z§.      

 Code No. 

amob Z§. 
Roll No. 

 

 

 

 ZmoQ>  NOTE 

(I) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV 
n¥ð> 19 h¢ & 

(I) Please check that this question 

paper contains 19 printed pages. 

(II) 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| & 

(II) 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. 

(III) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _|  
>36 àíZ h¢ & 

(III) Please check that this question 

paper contains 36 questions. 

(IV) H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go 
nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 
Adí` {bI| &  

(IV) Please write down the Serial 

Number of the question in the 

answer-book before attempting it. 

(V) 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 & 

(V) 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. 

 J{UV 
MATHEMATICS 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 80 

Time allowed : 3 hours Maximum Marks : 80  

65/C/2 
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gm_mÝ` {ZX}e : 

{ZåZ{b{IV {ZX}em| H$mo ~hþV gmdYmZr go n{‹T>E Am¡a CZH$m g™Vr go nmbZ H$s{OE : 

(i) `h àíZ-nÌ Mma IÊS>m| _| {d^m{OV {H$`m J`m h¡  H$, I, J Ed§ K & Bg àíZ-nÌ _|  
36 àíZ h¢ & g^r  àíZ A{Zdm`© h¢ & 

(ii) IÊS> H$ _| àíZ g§»`m 1 go 20 VH$ 20 àíZ h¢ Ed§ àË`oH$ àíZ 1 A§H$ H$m h¡ &  

(iii) IÊS> I _| àíZ g§»`m 21 go 26 VH$ 6 àíZ h¢ Ed§ àË`oH$ àíZ 2 A§H$m| H$m h¡ & 

(iv) IÊS> J _| àíZ g§»`m 27 go 32 VH$ 6 àíZ h¢ Ed§ àË`oH$ àíZ 4 A§H$m| H$m h¡ &   

(v) IÊS> K _| àíZ g§»`m 33 go 36 VH$ 4 àíZ h¢ Ed§ àË`oH$ àíZ 6 A§H$m| H$m h¡ & 

(vi) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n EH$-EH$ A§H$ dmbo VrZ àíZm| _|, Xmo-Xmo A§H$m| 
dmbo Xmo àíZm| _|, Mma-Mma A§H$m| dmbo Xmo àíZm| _| Am¡a N :-N : A§H$m| dmbo Xmo àíZm| _| Am§V[aH$ 
{dH$ën {XE JE h¢ & Eogo àíZm| _| go Ho$db EH$ hr {dH$ën H$m CÎma Xr{OE &  

(vii) BgHo$ A{V[aº$, Amdí`H$VmZwgma, àË`oH$ IÊS> Am¡a àíZ Ho$ gmW `Wmo{MV {ZX}e {XE JE h¢ & 

(viii) H¡$ëHw$boQ>am| Ho$ à`moJ H$s AZw_{V Zht h¡ & 

IÊS> H$ 

àíZ g§»`m 1 go 20 VH$ àË`oH$ àíZ 1 A§H$ H$m h¡ &  
àíZ g§»`m 1 go 10 VH$ ~hþ{dH$ënr` àíZ h¢ & ghr {dH$ën Mw{ZE & 

1. `{X  

a  = 

^
i  + 

^
j  + 

^
k   VWm 


b  = 

^
i  + 

^
j  + 

^
k  Am¡a |


a  + 


b | = |


a | + |


b | 

h¡, Vmo  H$m _mZ hmoJm 

(A) 1 

(B) – 1 

(C) 2 

(D) – 2 

2. AdH$b g_rH$aU 0x5
dx

yd

dx

dy
3

3

33























  H$s H$mo{Q> d KmV h¢  

(A) 3; 6 

(B) 3; 3 

(C) 3; 9 

(D) 6; 3 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper comprises four sections  A, B, C and D. This question 

paper carries 36 questions. All questions are compulsory.  

(ii) Section A – Question nos. 1 to 20 comprises of 20 questions of 1 mark each. 

(iii) Section B – Question nos. 21 to 26 comprises of 6 questions of 2 marks each. 

(iv) Section C – Question nos. 27 to 32 comprises of 6 questions of 4 marks each. 

(v) Section D – Question nos. 33 to 36 comprises of 4 questions of 6 marks each. 

(vi) There is no overall choice in the question paper. However, an internal choice 

has been provided in 3 questions of one mark, 2 questions of two marks,  

2 questions of four marks and 2 questions of six marks. Only one of the choices 

in such questions have to be attempted. 

(vii) In addition to this, separate instructions are given with each section and 

question, wherever necessary.  

(viii) Use of calculators is not permitted.  

SECTION A 

Question numbers 1 to 20 carry 1 mark each.  

Question numbers 1 to 10 are multiple choice questions. Select the correct option. 

1. If  

a  = 

^
i  + 

^
j  + 

^
k   and  


b  = 

^
i  + 

^
j  + 

^
k   and  |


a  + 


b | = |


a | + |


b |, 

then the value of  is 

(A) 1 

(B) – 1 

(C) 2 

(D) – 2 

2. The order and the degree of the differential equation 

0x5
dx

yd

dx

dy
3

3

33
























  are 

(A) 3; 6 

(B) 3; 3 

(C) 3; 9 

(D) 6; 3 
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 .65/B/2 4 

3. `{X  a
y–1

x1
sec 1– 







   hmo, Vmo 
dx

dy  ~am~a h¡ 

(A) 
1–y

1–x
 

(B) 
1y

1–x


 

(C) 
1x

1–y


 

(D) 
1–x

1y 
 

 

4. `{X  A = 

















11–

1–1

 h¡, Vmo A2 ~am~a hmoJm 

(A) 

















22–

2–2

 

(B) 

















2–2–

2–2

 

(C) 

















22–

2–2–

 

(D) 

















2–2

22–
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3. If   ,a
y–1

x1
sec 1– 







 
 then 

dx

dy
 is equal to 

(A) 
1–y

1–x
 

(B) 
1y

1–x


 

(C) 
1x

1–y


 

(D) 
1–x

1y 
 

 

4. If  A = 

















11–

1–1

,  then A2 equals  

(A) 

















22–

2–2

 

(B) 

















2–2–

2–2

 

(C) 

















22–

2–2–

 

(D) 

















2–2

22–
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5. 

474645

464544

454443

 ~am~a h¡  

(A) 0 

(B) – 1 

(C) 1 

(D) 2 

6. 
1x

ex

  [1 + (x + 1) log (x + 1)] dx  ~am~a h¡ 

(A) c
1x

ex




 

(B) ex c
1x

x



 

(C) ex log (x + 1) + ex + c 

(D) ex log (x + 1) + c 

7. 
 2/

0

(sin100 x – cos100 x) dx ~am~a h¡ 

(A) 
100


 

(B) 0 

(C) 
100

1
 

(D) 
100)100(

100——
|
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5. 

474645

464544

454443

 equals  

(A) 0 

(B) – 1 

(C) 1 

(D) 2 

6. 
1x

ex

  [1 + (x + 1) log (x + 1)] dx   equals 

(A) c
1x

ex




 

(B) ex c
1x

x



 

(C) ex log (x + 1) + ex + c 

(D) ex log (x + 1) + c 

7. 
 2/

0

(sin100 x – cos100 x) dx  equals 

(A) 
100


 

(B) 0 

(C) 
100

1
 

(D) 
100)100(

100——
|
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8. EH$ {deof àíZ H$mo A VWm B Ûmam ñdV§Ì ê$n go hb H$aZo H$s àm{`H$VmE± H«$_e… 
3

1  VWm 

5

1  h¢ & `{X XmoZm|, ñdV§Ì ê$n go, àíZ hb H$aZo H$m à`mg H$aVo h¢, Vmo àíZ Ho$ hb hmo 

OmZo H$s àm{`H$Vm h¡  

(A) 
15

7
 

(B) 
15

8
 

(C) 
15

2
 

(D) 
15

14
 

9. EH$ a¡{IH$ àmoJ«m_Z g_ñ`m H$m CÔoí` \$bZ hmoVm h¡ 

(A) $EH$ AMa 

(B) $EH$ a¡{IH$ \$bZ {OgH$m Bï>V_rH$aU H$aZm h¡ 

(C) $EH$ Ag{_H$m 

(D) $EH$ {ÛKmVr ì`§OH$ 

10. `{X Xmo aoImE± 

 L1 : x = 5,  
2–

z

–3

y



 

 L2 : x = 2,  



–2

z

1–

y
  

nañna b§~dV² h¢, Vmo  H$m _mZ h¡ 

(A) 
3

2
 

(B) 3 

(C) 4 

(D) 
3

7
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 .65/B/2 9 P.T.O. 

8. The probability of solving a specific question independently by A and B 

are 
3

1
 and 

5

1
 respectively. If both try to solve the question independently, 

the probability that the question is solved is  

(A) 
15

7
 

(B) 
15

8
 

(C) 
15

2
 

(D) 
15

14
 

9. The objective function of an LPP is  

(A) a constant 

(B) a linear function to be optimised 

(C) an inequality 

(D) a quadratic expression 

10. If the two lines 

 L1 : x = 5,  
2–

z

–3

y



 

 L2 : x = 2,  



–2

z

1–

y
 

are perpendicular, then the value of  is 

(A) 
3

2
 

(B) 3 

(C) 4 

(D) 
3

7
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àíZ g§»`m 11 go 15 VH$ Ho$ àíZm| _| Imbr ñWmZ ^[aE & 

11. AdH$b g_rH$aU  x
dx

dy
 – y = log x  H$m g_mH$bZ JwUH$ h¡ __________ & 

12. EH$ {Ì^wO Ho$ Xmo H$moU  cot–1 2  Am¡a  cot–1 3  h¢ & {Ì^wO H$m Vrgam H$moU __________ 

h¡ &  

13. 52 nÎmm| H$s EH$ JÈ>r go, `mÑÀN>`m 3 nÎmo ({~Zm à{VñWmnZm Ho$) {ZH$mbo JE & BZ nÎmm| Ho$ 

Xmo bmb a§J Ho$ nÎmo VWm EH$ H$mbo a§J H$m nÎmm hmoZo H$s àm{`H$Vm h¡ _____________ & 

14. EH$ dJ© Amì`yh A Aì`wËH«$_Ur` H$hbmVm h¡ `{X ____________ h¡ &  

AWdm 

 `{X  A = 














02

5–3
 Am¡a  B = 















10–0

171
 hmo, Vmo |AB| = __________ . 

15. `{X  x = et sin t,  y = et cos t h¡, Vmo  t = 
4


 na 

dx

dy   H$m _mZ hmoJm ___________ & 

àíZ g§»`m 16 go 20 A{V g§{jßV CÎma dmbo àíZ h¢ &  

16. `{X  f(x) = 
x1

x–1


 hmo, Vmo (fof ) (x) kmV H$s{OE & 

17. `{X  


















1x3–x2

2x4
 EH$ g_{_V Amì`yh hmo, Vmo x H$m _mZ kmV H$s{OE & 

AWdm 

 `{X  A EH$ Eogm dJ© Amì`yh h¡ {H$  A2 = A  h¡, Vmo  (2 + A)3  19A  kmV H$s{OE & 

18. EH$ aoIm H$m H$mVu` g_rH$aU  
2

z–6

7

4y2

3

5–x



   h¡ & Bg aoIm H$m g{Xe 

g_rH$aU {b{IE & 
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Fill in the blanks in question numbers 11 to 15.  

11. The integrating factor of the differential equation  x
dx

dy
 – y = log x  is 

___________ .  

12. Two angles of a triangle are  cot–1 2  and  cot–1 3. The third angle of the 

triangle is ___________ . 

13. From a pack of 52 cards, 3 cards are drawn at random (without 

replacement). The probability that they are two red cards and one black 

card, is __________ . 

14. A square matrix A is said to be singular if ____________ . 

OR 

 If  A = 














02

5–3
 and  B = 















10–0

171
,  then |AB| = _____________ . 

15. If   x = et sin t,  y = et cos t, then the value of  
dx

dy
 at t = 

4


  is __________ . 

Question numbers 16 to 20 are very short answer type questions. 

16. If   f(x) = 
x1

x–1


,  then find  (fof ) (x). 

17. If  


















1x3–x2

2x4
 is a symmetric matrix, then find the value of x. 

OR 

  If  A is a square matrix such that  A2 = A,  then find  (2 + A)3 – 19A. 

18. The Cartesian equation of a line is 
2

z–6

7

4y2

3

5–x



 . Write its 

vector equation. 
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19. `{X  

a  =  2

^
i  – 

^
j  + 2

^
k   VWm 


b  =  5

^
i  – 3

^
j  – 4

^
k  h¢, Vmo AZwnmV 

g{Xe 

a  H$m g{Xe 


b  na àjon 

kmV H$s{OE & 
g{Xe 


b  H$m g{Xe 


a  na àjon 

                          AWdm 

 _mZm ^
a  VWm ^

b  Xmo _mÌH$ g{Xe h¢ & `{X g{Xe 

c  = 

^
a  + 2

^
b  VWm 


d  = 5

^
a  – 4

^
b  

nañna bå~dV² hm|, Vmo g{Xem| ^
a  VWm ^

b  Ho$ ~rM H$m H$moU kmV H$s{OE & 

20. AdH$b g_rH$aU  
dx

dy  = y tan x  H$m {deof hb kmV H$s{OE, Ohm± y(0) = 1. 

IÊS> I  

àíZ g§»`m 21 go 26 VH$ àË`oH$ àíZ 2 A§H$m| H$m h¡ &  

21. Amì`yh  A = 














76

51

 Ho$ {bE gË`m{nV H$s{OE {H$  

(i) (A + A) EH$ g_{_V Amì ỳh h¡ & 

(ii) (A – A) EH$ {df_ g_{_V Amì`yh h¡ & 

22. hb H$s{OE : 

 x
dx

dy
 = y – x cos2 









x

y
   

23. `{X 

a  Am¡a 


b  H$moB© Xmo eyÝ`oVa g{Xe h¢, Vmo Xem©BE {H$ g{Xe |


a |


b  + |


b |


a , 

g{Xe |

a |


b  – |


b |


a  Ho$ bå~dV² h¡ & 

24.  `{X  y = ex + e–x  hmo, Vmo {XImBE {H$  4–y
dx

dy 2 . 
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19. If   

a  =  2

^
i  – 

^
j  + 2

^
k   and  


b  =  5

^
i  – 3

^
j  – 4

^
k , then find the ratio 

projection of vector 

a  on vector 


b  

 . 

projection of vector 

b  on vector 


a  

OR 

 Let 
^
a  and 

^
b  be two unit vectors. If the vectors 


c  = 

^
a  + 2

^
b  and  


d  =  5

^
a  –  4

^
b  are perpendicular to each other, then find the angle 

between the vectors 
^
a  and 

^
b . 

20. Find the particular solution of the differential equation  
dx

dy
 = y tan x, 

when y(0) = 1.  

 

SECTION B 

Question numbers 21 to 26 carry 2 marks each.  

21. For the matrix  A = 














76

51

, verify that 

(i) (A + A) is a symmetric matrix. 

(ii) (A – A) is a skew-symmetric matrix. 

22. Solve : 

 x
dx

dy
 = y – x cos2 









x

y
 

23. Show that |

a |


b  + |


b |


a  is perpendicular to |


a |


b  – |


b |


a , for 

any two non-zero vectors 

a  and 


b . 

24. If  y = ex + e–x,  then show that  .4–y
dx

dy 2  
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25. _mZm W A§J«oµOr eãXH$mof Ho$ eãXm| H$m g_wƒ` h¡ & Bg na EH$ g§~§Y R {ZåZ ê$n go 
n[a^m{fV h¡ : 

 R = {(x, y)  W  W : x Am¡a y _| H$_-go-H$_ EH$ Aja EH$ O¡gm h¡} 

 Xem©BE {H$ `h gå~ÝY R ñdVwë` d g_{_V h¡, naÝVw g§H«$m_H$ Zht h¡ &  

AWdm 

 \$bZ  f(x) = 








 4x3

x4
 H$m à{Vbmo_ kmV H$s{OE &  

26. EH$ W¡bo _| 19 {Q>H$Q>|, {OZ na 1 go 19 VH$ H$s g§»`m {bIr h¢, aIr h¢ & EH$ {Q>H$Q> 
`mÑÀN>`m {ZH$mbr OmVr h¡ Am¡a {~Zm Bg {Q>H$Q> H$mo dmng W¡bo _| aIo, EH$ Am¡a {Q>H$Q> 
{ZH$mbr OmVr h¡ & {Q>H$Q> na g_ g§»`m Ho$ AmZo H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV  
H$s{OE & 

AWdm 
 EH$ nmgm Xmo ~ma CN>mbZo na g\$bVm H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV H$s{OE, O~  

‘‘5 go ~‹S>r g§»`m’’ H$mo EH$ g\$bVm Ho$ ê$n _| n[a^m{fV {H$`m J`m h¡ &$ 
 

IÊS> J 

àíZ g§»`m 27 go 32 VH$ àË`oH$ àíZ 4 A§H$m| H$m h¡ &  

27. {gÕ H$s{OE {H$  tan–1 x  = 
2

1
 cos–1 













x1

x1
, x  [0, 1]. 

28. `{X ^
a  Am¡a 

^
b  Eogo _mÌH$ g{Xe h¢ {OZHo$ ~rM H$m H$moU  h¡, Vmo {gÕ H$s{OE {H$ 

  sin
2


 = 

2

1
 |

^
a  – 

^
b |.  

29. gma{UH$m| Ho$ JwUY_m] Ho$ à`moJ go Xem©BE {H$  

 

22

22

22

b–a–1a2–b2

a2ba–1ab2

b2–ab2b–a1





 = (1 + a2 + b2)3. 

AWdm 
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25. Let W denote the set of words in the English dictionary. Define the 

relation R by 

R = {(x, y)  W  W such that x and y have at least one letter in common}. 

 Show that this relation R is reflexive and symmetric, but not transitive. 

OR 

 Find the inverse of the function  f(x) = 








 4x3

x4
. 

26. A bag contains 19 tickets, numbered 1 to 19. A ticket is drawn at random 

and then another ticket is drawn without replacing the first one in the 

bag. Find the probability distribution of the number of even numbers on 

the ticket. 

OR 

 Find the probability distribution of the number of successes in two tosses 

of a die, when a success is defined as ‘‘number greater than 5’’. 

 

SECTION C 

Question numbers 27 to 32 carry 4 marks each.  

27. Prove that   tan–1 x  = 
2

1
 cos–1 













x1

x1
, x  [0, 1]. 

28. If  
^
a  and 

^
b  are unit vectors inclined at an angle , then prove that  

   sin
2


 = 

2

1
 |

^
a  – 

^
b |. 

29. Using properties of determinants show that 

 

22

22

22

b–a–1a2–b2

a2ba–1ab2

b2–ab2b–a1





 = (1 + a2 + b2)3. 

OR 
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 gma{UH$m| H$m à`moJ H$aHo$, A(1, 3) Am¡a B(0, 0) H$mo {_bmZo dmbr aoIm H$m g_rH$aU kmV 

H$s{OE &  k H$m _mZ ^r kmV H$s{OE, `{X EH$ {~ÝXþ D(k, 0) Bg àH$ma h¡ {H$ ∆ ABD 

H$m joÌ\$b 3 dJ© BH$mB© h¡ & 

30. EH$ W¡bo _| 5 bmb Am¡a 4 H$mbr J|X| h¢ Am¡a EH$ Xÿgao W¡bo _| 3 bmb Am¡a 6 H$mbr J|X|  

h¢ & XmoZm| W¡bm| _| go `mÑÀN>`m EH$ W¡bm MwZm OmVm h¡ Am¡a Cg_| go `mÑÀN>`m ({~Zm 

à{VñWmnZm Ho$) Xmo J|X| {ZH$mbr OmVr h¢ Omo {H$ XmoZm| bmb nmB© OmVr h¢ & àm{`H$Vm kmV 

H$s{OE {H$ `o XmoZm| J|X| Xÿgao W¡bo _| go {ZH$mbr JB© h¢ & 

31. {ZåZ{b{IV aoImAm| Ho$ ~rM H$s Ý`yZV_ Xÿar kmV H$s{OE & AV… {b{IE {H$ Š`m `o aoImE± 

nañna H$mQ>Vr h¢ `m Zht & 

 2z,
1

2–y

5

1x
,z

3

1y

2

1–x






  

AWdm 

 g_Vbm| 

r  . (

^
i + 3

^
j ) + 6 = 0  d 


r  . (3

^
i – 

^
j  – 4

^
k ) = 0 H$s à{VÀN>oXZ aoIm go 

hmoH$a OmZo dmbo Cg g_Vb H$m g_rH$aU kmV H$s{OE Omo _yb-{~ÝXþ go EH$ BH$mB© H$s Xÿar 

na h¡ & 

32. EH$ H$ånZr Xmo àH$ma H$m gm_mZ, A Am¡a B ~ZmVr h¡, {Og_| gmoZo d Mm±Xr H$m Cn`moJ 

hmoVm h¡ & àH$ma A H$s àË`oH$ BH$mB© _| 3 g Mm±Xr Am¡a 1 g gmoZm, VWm àH$ma B H$s àË`oH$ 

BH$mB© _| 1 g Mm±Xr Am¡a 2 g gmoZm à`moJ _| AmVm h¡ & H$ånZr µÁ`mXm-go-µÁ`mXm 9 g Mm±Xr 

Am¡a 8 g gmoZo H$m hr à`moJ H$a gH$Vr h¡ & `{X àH$ma A H$s EH$ BH$mB© go < 120 H$m 

bm^ d àH$ma B H$s EH$ BH$mB© go < 150 H$m bm^ H$_m`m OmVm h¡, Vmo A{YH$V_ bm^ 

A{O©V H$aZo hoVw H$ånZr H$mo XmoZm| àH$mam| H$s {H$VZr-{H$VZr BH$mB`m± ~ZmZr Mm{hE ? 

 Cn ẁ©º$ g_ñ`m H$mo a¡{IH$ àmoJ«m_Z g_ñ`m _| gyÌ~Õ H$aHo$ AmboI {d{Y go hb H$s{OE 

VWm A{YH$V_ bm^ ^r kmV H$s{OE & 
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 Find the equation of the line joining A(1, 3) and B(0, 0), using 

determinants. Also, find k if D(k, 0) is a point such that the area of  

∆ ABD is 3 square units. 

30. A bag contains 5 red and 4 black balls, a second bag contains 3 red and  

6 black balls. One of the two bags is selected at random and two balls are 

drawn at random (without replacement), both of which are found to be 

red. Find the probability that these two balls are drawn from the second 

bag. 

31. Find the shortest distance between the following lines and hence write 

whether the lines are intersecting or not. 

 2z,
1

2–y

5

1x
,z

3

1y

2

1–x






  

OR 

 Find the equation of the plane through the line of intersection of the 

planes 

r  . (

^
i + 3

^
j ) + 6 = 0  and  


r  . (3

^
i – 

^
j  – 4

^
k ) = 0, which is at a 

unit distance from the origin. 

32. A company produces two types of goods, A and B, that require gold and 

silver. Each unit of type A requires 3 g of silver and 1 g of gold, while that 

of type B requires 1 g of silver and 2 g of gold. The company can use at 

the most 9 g of silver and 8 g of gold. If each unit of type A brings a profit 

of < 120 and that of type B < 150, then find the number of units of each 

type that the company should produce to maximise profit.  

 Formulate the above LPP and solve it graphically. Also, find the 

maximum profit. 
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IÊS> K 

àíZ g§»`m 33 go 36 VH$ àË`oH$ àíZ 6 A§H$m| H$m h¡ &  

33. `{X  y = 3 cos (log x) + 4 sin (log x) h¡, Vmo Xem©BE {H$ 

 x2
2

2

dx

yd
 + x

dx

dy
 + y = 0. 

34. AÝVamb kmV H$s{OE {OZ_| f(x) = sin x + cos x,  0  x  2  Ûmam n[a^m{fV \$bZ f, 
{Za§Va dY©_mZ `m {Za§Va õmg_mZ h¡ & 

AWdm 

 {gÕ H$s{OE {H$ EH$ e§Hw$ Ho$ A§VJ©V _hÎm_ dH«  n¥ð> joÌ\$b dmbo b§~-d¥Îmr` ~obZ H$s 

{ÌÁ`m e§Hw$ H$s {ÌÁ`m H$s AmYr hmoVr h¡ & 

35. _mZ kmV H$s{OE : 

 dx
x2sin

xcosxsin

3/

6/








 

36. `{X dH«$ x = y2 VWm x = 4 Ho$ ~rM H$m joÌ\$b, aoIm x = a Ûmam Xmo ~am~a ^mJm| _| 
~±Q>Vm hmo, Vmo g_mH$bZ Ho$ à`moJ go a H$m _mZ kmV H$s{OE &  

     AWdm 

 kmV H$s{OE : 

 dx
)2x()1–x(

x
2   
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SECTION D 

Question numbers 33 to 36 carry 6 marks each.  

33. If  y = 3 cos (log x) + 4 sin (log x), then show that  

 x2
2

2

dx

yd
 + x

dx

dy
 + y = 0. 

34. Find the intervals in which the function f defined as  f(x) = sin x + cos x,  

0  x  2  is strictly increasing or decreasing. 

 OR 

 Prove that the radius of the right circular cylinder of greatest curved 

surface area which can be inscribed in a given cone is half of that of the 

cone. 

35. Evaluate : 

 

dx
x2sin

xcosxsin

3/

6/






  

36. If the area between the curves x = y2 and x = 4 is divided into two equal 

parts by the line x = a, then find the value of a using integration. 

OR 

 Find : 

 dx
)2x()1–x(

x
2   

Downloaded From :http://cbseportal.com/

Downloaded From :http://cbseportal.com/ Courtesy : CBSE

http://cbseportal.com/
http://cbseportal.com/


  

 .65/B/3 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. 

  H$moS> Z§.      

 Code No. 

amob Z§. 
Roll No. 

 

 

 

 ZmoQ>  NOTE 

(I) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV 
n¥ð> 19 h¢ & 

(I) Please check that this question 

paper contains 19 printed pages. 

(II) 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| & 

(II) 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. 

(III) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _|  
>36 àíZ h¢ & 

(III) Please check that this question 

paper contains 36 questions. 

(IV) H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go 
nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 
Adí` {bI| &  

(IV) Please write down the Serial 

Number of the question in the 

answer-book before attempting it. 

(V) 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 & 

(V) 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. 

 J{UV 
MATHEMATICS 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 80 

Time allowed : 3 hours Maximum Marks : 80  

65/C/3 
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gm_mÝ` {ZX}e : 

{ZåZ{b{IV {ZX}em| H$mo ~hþV gmdYmZr go n{‹T>E Am¡a CZH$m g™Vr go nmbZ H$s{OE : 

(i) `h àíZ-nÌ Mma IÊS>m| _| {d^m{OV {H$`m J`m h¡  H$, I, J Ed§ K & Bg àíZ-nÌ _|  
36 àíZ h¢ & g^r  àíZ A{Zdm`© h¢ & 

(ii) IÊS> H$ _| àíZ g§»`m 1 go 20 VH$ 20 àíZ h¢ Ed§ àË`oH$ àíZ 1 A§H$ H$m h¡ &  

(iii) IÊS> I _| àíZ g§»`m 21 go 26 VH$ 6 àíZ h¢ Ed§ àË`oH$ àíZ 2 A§H$m| H$m h¡ & 

(iv) IÊS> J _| àíZ g§»`m 27 go 32 VH$ 6 àíZ h¢ Ed§ àË`oH$ àíZ 4 A§H$m| H$m h¡ &   

(v) IÊS> K _| àíZ g§»`m 33 go 36 VH$ 4 àíZ h¢ Ed§ àË`oH$ àíZ 6 A§H$m| H$m h¡ & 

(vi) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n EH$-EH$ A§H$ dmbo VrZ àíZm| _|, Xmo-Xmo A§H$m| 
dmbo Xmo àíZm| _|, Mma-Mma A§H$m| dmbo Xmo àíZm| _| Am¡a N :-N : A§H$m| dmbo Xmo àíZm| _| Am§V[aH$ 
{dH$ën {XE JE h¢ & Eogo àíZm| _| go Ho$db EH$ hr {dH$ën H$m CÎma Xr{OE &  

(vii) BgHo$ A{V[aº$, Amdí`H$VmZwgma, àË`oH$ IÊS> Am¡a àíZ Ho$ gmW `Wmo{MV {ZX}e {XE JE h¢ & 

(viii) H¡$ëHw$boQ>am| Ho$ à`moJ H$s AZw_{V Zht h¡ & 

 
IÊS> H$ 

àíZ g§»`m 1 go 20 VH$ àË`oH$ àíZ 1 A§H$ H$m h¡ &  

àíZ g§»`m 1 go 10 VH$ ~hþ{dH$ënr` àíZ h¢ & ghr {dH$ën Mw{ZE & 

1. `{X  

a , 


b  VWm 


c , H«$_e… q~XþAm| A(2, 3, – 4), B(3, – 4, – 5) VWm C(3, 2, – 3) 

Ho$ pñW{V g{Xe h¢, Vmo |

a  + 


b  + 


c | ~am~a h¡ 

(A) 113  

(B) 185  

(C) 203  

(D) 209  
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper comprises four sections  A, B, C and D. This question 

paper carries 36 questions. All questions are compulsory.  

(ii) Section A – Question nos. 1 to 20 comprises of 20 questions of 1 mark each. 

(iii) Section B – Question nos. 21 to 26 comprises of 6 questions of 2 marks each. 

(iv) Section C – Question nos. 27 to 32 comprises of 6 questions of 4 marks each. 

(v) Section D – Question nos. 33 to 36 comprises of 4 questions of 6 marks each. 

(vi) There is no overall choice in the question paper. However, an internal choice 

has been provided in 3 questions of one mark, 2 questions of two marks,  

2 questions of four marks and 2 questions of six marks. Only one of the choices 

in such questions have to be attempted. 

(vii) In addition to this, separate instructions are given with each section and 

question, wherever necessary.  

(viii) Use of calculators is not permitted.  

SECTION A 

Question numbers 1 to 20 carry 1 mark each.  

Question numbers 1 to 10 are multiple choice questions. Select the correct option. 

1. If  

a , 


b  and 


c  are the position vectors of the points A(2, 3, – 4),  

B(3, – 4, – 5) and C(3, 2, – 3) respectively, then |

a  + 


b  + 


c | is equal 

to 

(A) 113  

(B) 185  

(C) 203  

(D) 209  
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2. `{X  A = 

















11–

1–1

 h¡, Vmo A2 ~am~a hmoJm 

(A) 

















22–

2–2

 

(B) 

















2–2–

2–2

 

(C) 

















22–

2–2–

 

(D) 

















2–2

22–

 

 

3. g_Vbm|  4x – 4y + 2z + 5 = 0  VWm  2x – 2y + z + 6 = 0 Ho$ ~rM H$s Xÿar h¡  

(A) 
6

1
 

(B) 
6

7
 

(C) 
6

11
 

(D) 
6

16
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2. If  A = 

















11–

1–1

,  then A2 equals  

(A) 

















22–

2–2

 

(B) 

















2–2–

2–2

 

(C) 

















22–

2–2–

 

(D) 

















2–2

22–

 

 

3. The distance between the planes  4x – 4y + 2z + 5 = 0  and  

 2x – 2y + z + 6 = 0  is 

(A) 
6

1
 

(B) 
6

7
 

(C) 
6

11
 

(D) 
6

16
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4. EH$ {deof àíZ H$mo A VWm B Ûmam ñdV§Ì ê$n go hb H$aZo H$s àm{`H$VmE± H«$_e… 
3

1  VWm 

5

1  h¢ & `{X XmoZm|, ñdV§Ì ê$n go, àíZ hb H$aZo H$m à`mg H$aVo h¢, Vmo àíZ Ho$ hb hmo 

OmZo H$s àm{`H$Vm h¡  

(A) 
15

7
 

(B) 
15

8
 

(C) 
15

2
 

(D) 
15

14
 

5. EH$ a¡{IH$ àmoJ«m_Z g_ñ`m H$m CÔoí` \$bZ hmoVm h¡ 

(A) $EH$ AMa 

(B) $EH$ a¡{IH$ \$bZ {OgH$m Bï>V_rH$aU H$aZm h¡ 

(C) $EH$ Ag{_H$m 

(D) $EH$ {ÛKmVr ì`§OH$ 

6. `{X  a
y–1

x1
sec 1– 







   hmo, Vmo 
dx

dy  ~am~a h¡ 

(A) 
1–y

1–x
 

(B) 
1y

1–x


 

(C) 
1x

1–y


 

(D) 
1–x

1y 
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4. The probability of solving a specific question independently by A and B 

are 
3

1
 and 

5

1
 respectively. If both try to solve the question independently, 

the probability that the question is solved is  

(A) 
15

7
 

(B) 
15

8
 

(C) 
15

2
 

(D) 
15

14
 

5. The objective function of an LPP is  

(A) a constant 

(B) a linear function to be optimised 

(C) an inequality 

(D) a quadratic expression 

6. If   ,a
y–1

x1
sec 1– 







 
 then 

dx

dy
 is equal to 

(A) 
1–y

1–x
 

(B) 
1y

1–x


 

(C) 
1x

1–y


 

(D) 
1–x

1y 
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7. `{X 
x2cot–x2tan

1x8cos 

  dx =  cos 8x + c hmo, Vmo  H$m _mZ hmoJm 

(A) 
16

1
 

(B) 
8

1
 

(C) 
16

1
–  

(D) 
8

1
–  

8. Eogo nadb`m| Ho$ Hw$b, {OZH$m erf© _yb-q~Xþ na h¡ Am¡a {OZH$m Aj YZmË_H$ x-Aj H$s 
{Xem _| h¡, Ho$ AdH$b g_rH$aU H$s H$mo{Q> d KmV h¡ 
(A) 1, 1 

(B) 1, 2 

(C) 2, 1 

(D) 2, 2 

9. 
1

0

tan (sin–1 x) dx  ~am~a h¡ 

(A) 2 

(B) 0 

(C) – 1 

(D) 1 

10. g_rH$aU 

x02

314

80x

 = 0  Ho$ _yb h¢  

(A) – 4, 4 

(B) 2, – 4 

(C) 2, 4 

(D) 2, 8 
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7. If  
x2cot–x2tan

1x8cos 

  dx =  cos 8x + c, then the value of  is 

(A) 
16

1
 

(B) 
8

1
 

(C) 
16

1
–  

(D) 
8

1
–  

8. The order and degree of the differential equation of the family of 

parabolas having vertex at origin and axis along positive x-axis is 

(A) 1, 1 

(B) 1, 2 

(C) 2, 1 

(D) 2, 2 

9. 
1

0

tan (sin–1 x) dx   equals 

(A) 2 

(B) 0 

(C) – 1 

(D) 1 

10. The roots of the equation 

x02

314

80x

 = 0  are 

(A) – 4, 4 

(B) 2, – 4 

(C) 2, 4 

(D) 2, 8 
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àíZ g§»`m 11 go 15 VH$ Ho$ àíZm| _| Imbr ñWmZ ^[aE & 

11. EH$ dJ© Amì`yh A Aì`wËH«$_Ur` H$hbmVm h¡ `{X ____________ h¡ &  

AWdm 

 `{X  A = 














02

5–3
 Am¡a  B = 















10–0

171
 hmo, Vmo |AB| = __________ . 

12. EH$ {Ì^wO Ho$ Xmo H$moU  cot–1 2  Am¡a  cot–1 3  h¢ & {Ì^wO H$m Vrgam H$moU __________ 

h¡ &  

13. 52 nÎmm| H$s EH$ Vme H$s JÈ>r go `mÑÀN>`m EH$ nÎmm {ZH$mbm OmVm h¡ & `{X `h nÎmm 
~oJ_ hmo, Vmo BgHo$ hþHw$_ H$s ~oJ_ hmoZo H$s àm{`H$Vm hmoJr __________ &  

14. AdH$b g_rH$aU  x
dx

dy
 – y = log x  H$m g_mH$bZ JwUH$ h¡ __________ & 

15. `{X  y = log x  h¡, Vmo 
2

2

dx

yd
 = ___________ .  

àíZ g§»`m 16 go 20 A{V g§{jßV CÎma dmbo àíZ h¢ &  

16. `{X  


















1x3–x2

2x4
 EH$ g_{_V Amì`yh hmo, Vmo x H$m _mZ kmV H$s{OE & 

AWdm 

 `{X  A EH$ Eogm dJ© Amì`yh h¡ {H$  A2 = A  h¡, Vmo  (2 + A)3  19A  kmV H$s{OE &  

17. AdH$b g_rH$aU log 








dx

dy
 = ax + by H$m hb kmV H$s{OE & 

18. `{X  

a  =  2

^
i  – 

^
j  + 2

^
k   VWm 


b  =  5

^
i  – 3

^
j  – 4

^
k  h¢, Vmo AZwnmV 

g{Xe 

a  H$m g{Xe 


b  na àjon 

kmV H$s{OE & 
g{Xe 


b  H$m g{Xe 


a  na àjon 

                          AWdm 

 _mZm ^
a  VWm ^

b  Xmo _mÌH$ g{Xe h¢ & `{X g{Xe 

c  = 

^
a  + 2

^
b  VWm 


d  = 5

^
a  – 4

^
b  

nañna bå~dV² hm|, Vmo g{Xem| ^
a  VWm ^

b  Ho$ ~rM H$m H$moU kmV H$s{OE & 
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Fill in the blanks in question numbers 11 to 15.  

11. A square matrix A is said to be singular if ____________ . 

OR 

 If  A = 














02

5–3
 and  B = 















10–0

171
,  then |AB| = _____________ . 

12. Two angles of a triangle are  cot–1 2  and  cot–1 3. The third angle of the 

triangle is ___________ . 

13. A card is picked at random from a pack of 52 playing cards. Given that 

the picked up card is a queen, the probability of it being a queen of 

spades is ___________ . 

14. The integrating factor of the differential equation  x
dx

dy
 – y = log x  is 

___________ .  

15. If   y = log x,  then  
2

2

dx

yd
 = ____________ . 

Question numbers 16 to 20 are very short answer type questions. 

16. If  


















1x3–x2

2x4
 is a symmetric matrix, then find the value of x. 

OR 

  If  A is a square matrix such that  A2 = A,  then find  (2 + A)3 – 19A. 

17. Find the solution of the differential equation  log 








dx

dy
 = ax + by. 

18. If   

a  =  2

^
i  – 

^
j  + 2

^
k   and  


b  =  5

^
i  – 3

^
j  – 4

^
k , then find the ratio 

projection of vector 

a  on vector 


b  

 . 

projection of vector 

b  on vector 


a  

OR 

 Let 
^
a  and 

^
b  be two unit vectors. If the vectors 


c  = 

^
a  + 2

^
b  and  


d  =  5

^
a  –  4

^
b  are perpendicular to each other, then find the angle 

between the vectors 
^
a  and 

^
b . 
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19. `{X  f : R  R, f(x) = (3 – x3)1/3 Ûmam àXÎm h¡, Vmo (fof) (x) kmV H$s{OE & 

20. x-Aj go {~ÝXþ (a, b, c) H$s Xÿar kmV H$s{OE &  

IÊS> I  

àíZ g§»`m 21 go 26 VH$ àË`oH$ àíZ 2 A§H$m| H$m h¡ &  

21. `{X  y = xaa   hmo, Vmo 
dx

dy
 kmV H$s{OE & 

22. {XImBE {H$ VrZ g{Xe 2
^
i  – 

^
j  + 

^
k , 

^
i  – 3

^
j  – 5

^
k , VWm 3

^
i  – 4

^
j  – 4

^
k  EH$ 

g_H$moU {Ì^wO Ho$ erf© h¢ &  

23. EH$ W¡bo _| 19 {Q>H$Q>|, {OZ na 1 go 19 VH$ H$s g§»`m {bIr h¢, aIr h¢ & EH$ {Q>H$Q> 
`mÑÀN>`m {ZH$mbr OmVr h¡ Am¡a {~Zm Bg {Q>H$Q> H$mo dmng W¡bo _| aIo, EH$ Am¡a {Q>H$Q> 
{ZH$mbr OmVr h¡ & {Q>H$Q> na g_ g§»`m Ho$ AmZo H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV  
H$s{OE & 

AWdm 

 EH$ nmgm Xmo ~ma CN>mbZo na g\$bVm H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV H$s{OE, O~  

‘‘5 go ~‹S>r g§»`m’’ H$mo EH$ g\$bVm Ho$ ê$n _| n[a^m{fV {H$`m J`m h¡ &$ 

24. _mZm W A§J«oµOr eãXH$m of Ho$ eãXm| H$m g_wƒ` h¡ & Bg na EH$ g§~§Y R {ZåZ ê$n go 
n[a^m{fV h¡ : 

 R = {(x, y)  W  W : x Am¡a y _| H$_-go-H$_ EH$ Aja EH$ O¡gm h¡} 

 Xem©BE {H$ `h gå~ÝY R ñdVwë` d g_{_V h¡, naÝVw g§H«$m_H$ Zht h¡ &  

AWdm 

 \$bZ  f(x) = 








 4x3

x4
 H$m à{Vbmo_ kmV H$s{OE &  

25. Amì`yh  A = 














6–4–

32
 Ho$ {bE, {ZåZ{b{IV H$mo gË`m{nV H$s{OE :$ 

 A (adj A) = (adj A) A = |A|I 
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19. If   f : R  R be given by  f(x) = (3 – x3)1/3,  then find (fof) (x). 

20. Find the distance of the point (a, b, c) from the x-axis. 

 

SECTION B 

Question numbers 21 to 26 carry 2 marks each.  

21. If  y = xaa  , then find 
dx

dy
. 

22. Show that the three vectors  2
^
i  – 

^
j  + 

^
k , 

^
i  – 3

^
j  – 5

^
k ,  and  3

^
i  – 4

^
j  – 4

^
k  

form the vertices of a right-angled triangle. 

23. A bag contains 19 tickets, numbered 1 to 19. A ticket is drawn at random 

and then another ticket is drawn without replacing the first one in the 

bag. Find the probability distribution of the number of even numbers on 

the ticket. 

OR 

 Find the probability distribution of the number of successes in two tosses 

of a die, when a success is defined as ‘‘number greater than 5’’. 

24. Let W denote the set of words in the English dictionary. Define the 

relation R by 

R = {(x, y)  W  W such that x and y have at least one letter in common}. 

 Show that this relation R is reflexive and symmetric, but not transitive. 

OR 

 Find the inverse of the function  f(x) = 








 4x3

x4
. 

25. For the matrix  A = 














6–4–

32
, verify the following : 

 A (adj A) = (adj A) A = |A|I 
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26. {ZåZ{b{IV g_KmV AdH$b g_rH$aU H$mo hb H$s{OE : 

 x
dx

dy
 = x + y  

 
IÊS> J 

àíZ g§»`m 27 go 32 VH$ àË`oH$ àíZ 4 A§H$m| H$m h¡ &  

27. x Ho$ {bE hb H$s{OE : 

 sin–1(1 – x) – 2 sin–1 x = 
2


 

28. EH$ `mÑpÀN>H$ Ma X H$m àm{`H$Vm \$bZ P(x) Ho$ ê$n _| {ZåZmZwgma n[a^m{fV h¡, Ohm± k 
H$moB© g§»`m h¡ :  

 P(x) = 





















.AÝ`Wm

`{X

`{X

`{X

 ,0

2x,k3

1x,k2

0x,k

 

kmV H$s{OE : 

(i) k H$m _mZ 

(ii) P(X < 2), P(X  2), P(X  2)  

29. EH$ H$ånZr Xmo àH$ma H$m gm_mZ, A Am¡a B ~ZmVr h¡, {Og_| gmoZo d Mm±Xr H$m Cn`moJ 

hmoVm h¡ & àH$ma A H$s àË`oH$ BH$mB© _| 3 g Mm±Xr Am¡a 1 g gmoZm, VWm àH$ma B H$s àË`oH$ 

BH$mB© _| 1 g Mm±Xr Am¡a 2 g gmoZm à`moJ _| AmVm h¡ & H$ånZr µÁ`mXm-go-µÁ`mXm 9 g Mm±Xr 

Am¡a 8 g gmoZo H$m hr à`moJ H$a gH$Vr h¡ & `{X àH$ma A H$s EH$ BH$mB© go < 120 H$m 

bm^ d àH$ma B H$s EH$ BH$mB© go < 150 H$m bm^ H$_m`m OmVm h¡, Vmo A{YH$V_ bm^ 

A{O©V H$aZo hoVw H$ånZr H$mo XmoZm| àH$mam| H$s {H$VZr-{H$VZr BH$mB`m± ~ZmZr Mm{hE ? 

 Cn ẁ©º$ g_ñ`m H$mo a¡{IH$ àmoJ«m_Z g_ñ`m _| gyÌ~Õ H$aHo$ AmboI {d{Y go hb H$s{OE 

VWm A{YH$V_ bm^ ^r kmV H$s{OE & 
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26. Solve the following homogeneous differential equation : 

 x
dx

dy
 = x + y 

SECTION C 

Question numbers 27 to 32 carry 4 marks each.  

27. Solve for x : 

 sin–1(1 – x) – 2 sin–1 x = 
2


 

28. The random variable X has a probability function P(x) as defined below, 

where k is some number : 

 P(x) = 




















 .otherwise,0

2xif,k3

1xif,k2

0xif,k

 

Find : 

(i) The value of k 

(ii) P(X < 2), P(X  2), P(X  2) 

29. A company produces two types of goods, A and B, that require gold and 

silver. Each unit of type A requires 3 g of silver and 1 g of gold, while that 

of type B requires 1 g of silver and 2 g of gold. The company can use at 

the most 9 g of silver and 8 g of gold. If each unit of type A brings a profit 

of < 120 and that of type B < 150, then find the number of units of each 

type that the company should produce to maximise profit.  

 Formulate the above LPP and solve it graphically. Also, find the 

maximum profit. 
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30. {ZåZ{b{IV aoImAm| Ho$ ~rM H$s Ý`yZV_ Xÿar kmV H$s{OE & AV… {b{IE {H$ Š`m `o aoImE± 

nañna H$mQ>Vr h¢ `m Zht & 

 2z,
1

2–y

5

1x
,z

3

1y

2

1–x






  

AWdm 

 g_Vbm| 

r  . (

^
i + 3

^
j ) + 6 = 0  d 


r  . (3

^
i – 

^
j  – 4

^
k ) = 0 H$s à{VÀN>oXZ aoIm go 

hmoH$a OmZo dmbo Cg g_Vb H$m g_rH$aU kmV H$s{OE Omo _yb-{~ÝXþ go EH$ BH$mB© H$s Xÿar 

na h¡ & 

31. g{Xe (

a  + 


b ) Am¡a (


a – 


b ) _| go àË`oH$ Ho$ b§~dV² _mÌH$ g{Xe kmV H$s{OE Ohm± 


a  = 

^
i + 

^
j  + 

^
k ,  


b  = 

^
i + 2

^
j  + 3

^
k . 

32. gma{UH$m| Ho$ JwUY_m] Ho$ à`moJ go Xem©BE {H$  

 

22

22

22

b–a–1a2–b2

a2ba–1ab2

b2–ab2b–a1





 = (1 + a2 + b2)3. 

AWdm 

 gma{UH$m| H$m à`moJ H$aHo$, A(1, 3) Am¡a B(0, 0) H$mo {_bmZo dmbr aoIm H$m g_rH$aU kmV 
H$s{OE &  k H$m _mZ ^r kmV H$s{OE, `{X EH$ {~ÝXþ D(k, 0) Bg àH$ma h¡ {H$ ∆ ABD 
H$m joÌ\$b 3 dJ© BH$mB© h¡ & 

IÊS> K 

àíZ g§»`m 33 go 36 VH$ àË`oH$ àíZ 6 A§H$m| H$m h¡ &  

33. AÝVamb kmV H$s{OE {OZ_| f(x) = sin x + cos x,  0  x  2  Ûmam n[a^m{fV \$bZ f, 
{Za§Va dY©_mZ `m {Za§Va õmg_mZ h¡ & 

AWdm 

 {gÕ H$s{OE {H$ EH$ e§Hw$ Ho$ A§VJ©V _hÎm_ dH«  n¥ð> joÌ\$b dmbo b§~-d¥Îmr` ~obZ H$s 
{ÌÁ`m e§Hw$ H$s {ÌÁ`m H$s AmYr hmoVr h¡ & 
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30. Find the shortest distance between the following lines and hence write 

whether the lines are intersecting or not. 

 2z,
1

2–y

5

1x
,z

3

1y

2

1–x






  

OR 

 Find the equation of the plane through the line of intersection of the 

planes 

r  . (

^
i + 3

^
j ) + 6 = 0  and  


r  . (3

^
i – 

^
j  – 4

^
k ) = 0, which is at a 

unit distance from the origin. 

31. Find a unit vector perpendicular to each of the vectors (

a  + 


b ) and (


a – 


b ) 

where 

a  = 

^
i + 

^
j  + 

^
k ,  


b  = 

^
i + 2

^
j  + 3

^
k . 

32. Using properties of determinants show that 

 

22

22

22

b–a–1a2–b2

a2ba–1ab2

b2–ab2b–a1





 = (1 + a2 + b2)3. 

OR 

 Find the equation of the line joining A(1, 3) and B(0, 0), using 

determinants. Also, find k if D(k, 0) is a point such that the area of  

∆ ABD is 3 square units. 

SECTION D 

Question numbers 33 to 36 carry 6 marks each.  

33. Find the intervals in which the function f defined as  f(x) = sin x + cos x,  

0  x  2  is strictly increasing or decreasing. 

 OR 

 Prove that the radius of the right circular cylinder of greatest curved 

surface area which can be inscribed in a given cone is half of that of the 

cone.  
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34. `moJ\$bm| H$s gr_m Ho$ ê$n _| 
3

1

(x2 + 1 + ex) dx  H$m _mZ kmV H$s{OE & 

35. `{X dH«$ x = y2 VWm x = 4 Ho$ ~rM H$m joÌ\$b, aoIm x = a Ûmam Xmo ~am~a ^mJm| _| 

~±Q>Vm hmo, Vmo g_mH$bZ Ho$ à`moJ go a H$m _mZ kmV H$s{OE &  

     AWdm 

 kmV H$s{OE : 

 dx
)2x()1–x(

x
2   

36. `{X  y = xsin x + sin–1 x  h¡, Vmo 
dx

dy  kmV H$s{OE & 
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34. Evaluate 
3

1

(x2 + 1 + ex) dx   as the limit of sums. 

35. If the area between the curves x = y2 and x = 4 is divided into two equal 

parts by the line x = a, then find the value of a using integration. 

OR 

 Find : 

 dx
)2x()1–x(

x
2   

36. If   y = xsin x + sin–1 x ,  then find 
dx

dy
. 
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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. 

  H$moS> Z§.      

 Code No. 

amob Z§. 
Roll No. 

 

 

 ZmoQ>  NOTE 

(I) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV 
n¥ð> 19 h¢ & 

(I) Please check that this question 

paper contains 19 printed pages. 

(II) 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| & 

(II) 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. 

(III) H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _|  
>36 àíZ h¢ & 

(III) Please check that this question 

paper contains 36 questions. 

(IV) H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go 
nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ 
Adí` {bI| & 

(IV) Please write down the Serial 

Number of the question in the 

answer-book before attempting it. 

(V) 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 & 

(V) 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. 

J{UV 

      (Ho$db ZoÌhrZ narjm{W©`m| Ho$ {bE) 

MATHEMATICS 
(FOR BLIND CANDIDATES ONLY) 

{ZYm©[aV g_` : 3 KÊQ>o   A{YH$V_ A§H$ : 80 

Time allowed : 3 hours Maximum Marks : 80  

65(B)/C 
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gm_mÝ` {ZX}e : 

{ZåZ{b{IV {ZX}em| H$mo ~hþV gmdYmZr go n{‹T>E Am¡a CZH$m g™Vr go nmbZ H$s{OE : 

(i) `h àíZ-nÌ Mma IÊS>m| _| {d^m{OV {H$`m J`m h¡  H$, I, J Ed§ K & Bg  
àíZ-nÌ _| 36 àíZ h¢ & g^r  àíZ A{Zdm`© h¢ & 

(ii) IÊS> H$ _| àíZ g§»`m 1 go 20 VH$ 20 àíZ h¢ Ed§ àË`oH$ àíZ 1 A§H$ H$m h¡ &  

(iii) IÊS> I _| àíZ g§»`m 21 go 26 VH$ 6 àíZ h¢ Ed§ àË`oH$ àíZ 2 A§H$m| H$m h¡ & 

(iv) IÊS> J _| àíZ g§»`m 27 go 32 VH$ 6 àíZ h¢ Ed§ àË`oH$ àíZ 4 A§H$m| H$m h¡ &   

(v) IÊS> K _| àíZ g§»`m 33 go 36 VH$ 4 àíZ h¢ Ed§ àË`oH$ àíZ 6 A§H$m| H$m h¡ & 

(vi) àíZ-nÌ _| g_J« na H$moB© {dH$ën Zht h¡ & VWm{n EH$-EH$ A§H$ dmbo VrZ àíZm| _|, 
Xmo-Xmo A§H$m| dmbo Xmo àíZm| _|, Mma-Mma A§H$m| dmbo Xmo àíZm| _| Am¡a N :-N : A§H$m| dmbo 
Xmo àíZm| _| Am§V[aH$ {dH$ën {XE JE h¢ & Eogo àíZm| _| go Ho$db EH$ hr {dH$ën H$m 
CÎma Xr{OE &  

(vii) BgHo$ A{V[aº$, Amdí`H$VmZwgma, àË`oH$ IÊS> Am¡a àíZ Ho$ gmW `Wmo{MV {ZX}e {XE 
JE h¢ & 

(viii) H¡$ëHw$boQ>am| Ho$ à`moJ H$s AZw_{V Zht h¡ & 

 

IÊS> H$ 

àíZ g§»`m 1 go 20 VH$ àË`oH$ àíZ 1 A§H$ H$m h¡ & àíZ g§»`m 1 go 10 VH$ 
~hþ{dH$ënr` àíZ h¢ & ghr {dH$ën Mw{ZE & 

1. `{X  
58

2–4

x13

3x3
  h¡, Vmo x H$m _mZ h¡  

(A) 3 

(B)  5 

(C) 25 

(D)  1 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper comprises four sections  A, B, C and D. This 

question paper carries 36 questions. All questions are compulsory.  

(ii) Section A – Question numbers 1 to 20 comprises of 20 questions of  

1 mark each. 

(iii) Section B – Question numbers 21 to 26 comprises of 6 questions of  

2 marks each. 

(iv) Section C – Question numbers 27 to 32 comprises of 6 questions of  

4 marks each. 

(v) Section D – Question numbers 33 to 36 comprises of 4 questions of  

6 marks each. 

(vi) There is no overall choice in the question paper. However, an 

internal choice has been provided in 3 questions of one mark,  

2 questions of two marks, 2 questions of four marks and 2 questions 

of six marks. Only one of the choices in such questions have to be 

attempted.  

(vii) In addition to this, separate instructions are given with each section 

and question, wherever necessary.  

(viii) Use of calculators is not permitted. 

SECTION A 

Question numbers 1 to 20 carry 1 mark each. Question  

numbers 1 to 10 are multiple choice type questions. Select the correct 

option. 

1. If  
58

2–4

x13

3x3
 , then the value of x is  

(A) 3 

(B)  5 

(C) 25 

(D)  1 
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2. A = 








αcosαsin

αsin–αcos
 Ho$ {bE, `{X A + A = O h¡, Vmo  H$m _mZ h¡  

(A) 
6

π
 

(B) 
3


 

(C) 
2

π
 

(D)  

3. tan–1 








3

1
 – cot–1 









3

1
–  ~am~a h¡ 

(A)  

(B) 
2

π
 

(C) 
3

2
 

(D) – 
2

π
 

4. `{X  |

a | = 8,  |


b | = 3  VWm  a .


b  = 12 3   h¡, Vmo  |


a 


b | 

H$m _mZ h¡ ¡ 

(A) 24 

(B) 144 

(C) 2 

(D) 12 
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2. For A = 








αcosαsin

αsin–αcos
, if A + A = O, then the value of  is  

(A) 
6

π
 

(B) 
3


 

(C) 
2

π
 

(D)  

3. tan–1 








3

1
 – cot–1 









3

1
–  is equal to  

(A)  

(B) 
2

π
 

(C) 
3

2
 

(D) – 
2

π
 

4. If  |

a | = 8, |


b | = 3  and  


a .


b  = 12 3 ,  then the value of 

|

a 


b |  is 

(A) 24 

(B) 144 

(C) 2 

(D) 12 
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5. 
xcot1

1
2/

0


π

 dx ~am~a h¡  

(A) 
3


 

(B) 
6

π
 

(C) 
4

π
 

(D) 
2

π
 

6. `{X EH$ aoIm x-Aj VWm y-Aj go H«$_e: 
6

π  VWm 
3

  Ho$ H$moU ~ZmVr h¡, Vmo 

`h aoIm z-Aj go Omo H$moU ~ZmVr h¡, dh h¡  

(A) 
2

π
 

(B) 0 

(C) 
4

π
 

(D) 
3


 

7. aoIm  r  =  (
^
i  – 

^
j ) + (

^
i  + 5

^
j  + 

^
k )   H$s g_Vb  

 

r . (

^
i  – 

^
j  + 4

^
k ) = 5  go Xÿar h¡  

(A) 2  

(B) 
2

1
 

(C) 
23

1
 

(D) 
23

2–
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5. 
xcot1

1
2/

0


π

 dx  is equal to  

(A) 
3


 

(B) 
6

π
 

(C) 
4

π
 

(D) 
2

π
 

6. If a line makes angle 
6

π
 and 

3


 with x-axis and y-axis 

respectively, then the angle made by the line with z-axis is 

(A) 
2

π
 

(B) 0 

(C) 
4

π
 

(D) 
3


 

7. The distance of the line  

r  =  (

^
i  – 

^
j ) + (

^
i  + 5

^
j  + 

^
k )  from 

the plane  

r . (

^
i  – 

^
j  + 4

^
k ) = 5  is 

(A) 2  

(B) 
2

1
 

(C) 
23

1
 

(D) 
23

2–
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8. {H$gr a¡{IH$ àmoJ«m_Z g_ñ`m Ho$ gwg§JV joÌ H$s gr_m Ho$ q~XþAm| (3, 4) VWm  
(5, 0) na CÔoí` \$bZ  z = ax + by,  Ohm± a, b > 0 H$m A{YH$V_ _mZ g_mZ 
AmVm h¡, Vmo  

(A) a = 2b 

(B) 2a = b 

(C) 2a = 3b 

(D) 3b = 2a 

9. Vme H$s AÀN>r àH$ma go \|$Q>r JB© JÈ>r _| go EH$-EH$ H$aHo$, à{VñWmnZm g{hV, 
Xmo nÎmo {ZH$mbo JE & nhbo nÎmo Ho$ ~mXemh hmoZo VWm Xÿgao nÎmo Ho$ ~oJ_ hmoZo H$s 
àm{`H$Vm h¡   

(A) 
13

1
 + 

13

1
 

(B) 
13

1
  

51

4
 

(C) 
52

4
  

51

3
 

(D) 
13

1
  

13

1
 

10. `{X X EH$ `mÑpÀN>H$ Ma h¡ {OgH$m àm{`H$Vm ~§Q>Z ZrMo {X`m J`m h¡ :   

X 0 1 2 

P(X) k 4k k 

 Vmo k H$m _mZ VWm ~§Q>Z H$m _mÜ`, H«$_e: h¢    

(A) 
7

1
, 1 

(B) 
6

1
, 2 

(C) 
6

1
, 1 

(D) 1, 
6

1
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8. If the corner points (3, 4) and (5, 0) of the feasible region in an 

LPP, give the same maximum value for the objective function  

z = ax + by,  where a, b > 0, then we have    

(A) a = 2b 

(B) 2a = b 

(C) 2a = 3b 

(D) 3b = 2a 

9. Two cards are drawn from a well-shuffled pack of playing 

cards one-by-one with replacement. The probability that the 

first card is a king and the second card is a queen is   

(A) 
13

1
 + 

13

1
 

(B) 
13

1
  

51

4
 

(C) 
52

4
  

51

3
 

(D) 
13

1
  

13

1
 

10. If X is a random variable with probability distribution as given 

below :  

X 0 1 2 

P(X) k 4k k 

 The value of k and the mean of the distribution respectively 

are   

(A) 
7

1
, 1 

(B) 
6

1
, 2 

(C) 
6

1
, 1 

(D) 1, 
6

1
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 .65(B)/B 10 

àíZ g§»`m 11 go 15 VH$ Ho$ àíZm| _| Imbr ñWmZ ^[aE & àË`oH$ àíZ 1 A§H$ H$m h¡ &  

11. _mZm EH$ g§~§Y R, g_wƒ` N _| Bg àH$ma n[a^m{fV h¡ {H$  
 R = {(x, y) : 2x + 3y = 15, x, y  N}, Vmo R = {_______, _______}. 

12. `{X  A = 








x2x2

0x4
  VWm  A–1 = 









21–

01
 h¡, Vmo x = __________ & 

13. `{X \$bZ f(x) = 












2
x,2

2
x,

x2–

xcosk

π

π

π

`{X

`{X
 ,  x = 

2

π  na g§VV h¡, Vmo k H$m 

_mZ h¡ __________ & 

14. dH«$ y = 2x2 + 3 sin x Ho$ x = 0 na ItMo JE A{^b§~ H$s àdUVm h¡ 
___________ & 

AWdm 

 EH$ CËnmX H$s x BH$mB`m| Ho$ {dH«$` go àmßV Hw$b Am` (< _|)  

 R(x) = 3x2 + 36x + 5 go àXÎm h¡ &  x = 12 na gr_m§V Am` h¡ ________ & 

15. g{Xe – 2^
i  – 

^
j  + 2

^
k  H$s {Xem _| 9 BH$mB© n[a_mU H$m EH$ g{Xe h¡ 

__________ & 

àíZ g§»`m 16 go 20 A{V g§{já CÎma dmbo àíZ h¢ & àË`oH$ àíZ 1 A§H$ H$m h¡ & 

16. `{X 
2–69

2x7–

1–35

 = 0  h¡, Vmo x H$m _mZ kmV H$s{OE & 

17. kmV H$s{OE : 

 dx
x

)xlog2x()2x( 3
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Fill in the blanks in question numbers 11 to 15. Each question is of  

1 mark.  

11. Let R be the relation defined in N, as  

 R = {(x, y) : 2x + 3y = 15, x, y  N}, then R = { _____, _____ }. 

12. If  A = 








x2x2

0x4
  and  A–1 = 









21–

01
, then x = ___________ .   

13. If the function f(x) = 












2
xif,2

2
xif,

x2–

xcosk

π

π

π  is continuous at  

x = 
2

π
, then the value of k is ____________ . 

14. The slope of the normal to the curve  y = 2x2 + 3 sin x  at x = 0 

is _____________ . 
OR 

 The total revenue (in <) received from sale of x units of a 

product is R(x) = 3x2 + 36x + 5. The marginal revenue, when  

x = 12 is ____________ . 

15. A vector of magnitude 9 units in the direction of the vector 

 – 2
^
i  – 

^
j  + 2

^
k  is __________ . 

Question numbers 16 to 20 are very short answer type questions. 

Each question is of 1 mark.  

16. Find the value of x, if 

2–69

2x7–

1–35

 = 0. 

17. Find : 

 dx
x

)xlog2x()2x( 3
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18. _mZ kmV H$s{OE : 

 
2/

0

π

 log (tan x) dx 

 AWdm 

 _mZ kmV H$s{OE : 

 dx|x|

2

1–

  

19. kmV H$s{OE : 

  x2 log x . dx 

20. {ZåZ{b{IV AdH$b g_rH$aU H$m ì`mnH$ hb kmV H$s{OE :  

 
dx

dy
 = (1 + x) (1 + y) 

       AWdm 

{ZåZ{b{IV AdH$b g_rH$aU Ho$ {bE g_mH$bZ JwUH$ kmV H$s{OE : 

 
dx

dy
 + y cot x = 2x + x2 cot x   (x  0) 

IÊS> I 

àíZ g§»`m 21 go 26 VH$ àË`oH$ àíZ Ho$ 2 A§H$ h¢ & 

21. Xem©BE {H$ g^r dmñV{dH$ g§»`mAm| Ho$ g_wƒ`   _|  
 R = {(a, b) : a  b2}  Ûmam n[a^m{fV g§~§Y R Z Vmo ñdVwë` h¡ Am¡a Z hr 

g_{_V h¡ & 

                       AWdm 

 tan–1 [2 cos (2 sin–1 (
2

1
))] H$m _mZ kmV H$s{OE &  
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18. Evaluate : 

 
2/

0

π

 log (tan x) dx 

 OR 

Evaluate : 

 dx|x|

2

1–

  

19. Find : 

  x2 log x . dx 

20. Find the general solution of the following differential  

equation : 

 
dx

dy
 = (1 + x) (1 + y)  

           OR 

Find the integrating factor for the following differential 

equation : 

 
dx

dy
 + y cot x = 2x + x2 cot x   (x  0) 

SECTION B 

Question numbers 21 to 26 carry 2 marks each.  

21. Show that the relation R in the set  of all real numbers, 

defined as  R = {(a, b) : a  b2}  is neither reflexive nor 

symmetric. 

OR 

Find the value of  tan–1 [2 cos (2 sin–1 (
2

1
))]. 
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22. `{X  sin y = x sin (a + y)  h¡, Vmo {gÕ H$s{OE {H$ 
dx

dy  = 
asin

)ya(sin2  . 

23. dH«$  y = x2 + 4x + 1  Ho$ q~Xþ (3, 22) na ñne©-aoIm H$m g_rH$aU kmV  
H$s{OE & 

24. `{X  a  = 
^
i  + 2

^
j  + 3

^
k   VWm  


b  = 2

^
i  + 4

^
j  – 5

^
k  EH$ g_m§Va MVw^w©O 

H$s Xmo g§b½Z ŵOmAm| H$mo {Zê${nV H$aVo h¢, Vmo Bg g_m§Va MVw^w©O Ho$ {dH$U© Ho$ 

g_m§Va _mÌH$ g{Xe kmV H$s{OE & 
AWdm 

`{X a  = 2
^
i  + 

^
j  + 3

^
k , 


b  = – 

^
i  + 2

^
j  + 

^
k  VWm c  = 3

^
i  + 

^
j  + 2

^
k  

h¡, Vmo  a  . (

b   


c ) kmV H$s{OE &  

25. `{X aoImE± 
2

3–z

λ2–

y–2

3–

1–x
     VWm 

7–

6–z

1

1–y

λ3

1–x
  nañna 

b§~dV² h¢, Vmo  H$m _mZ kmV H$s{OE & 

26. Xmo KQ>ZmAm| A VWm B Ho$ {bE, `{X P(A) = 
10

4
, P(B) = 

10

8
 VWm  

P(B | A) = 
10

6
 h¡, Vmo P(A  B) kmV H$s{OE & 

IÊS> J 

àíZ g§»`m 27 go 32 VH$ àË`oH$ àíZ Ho$ 4 A§H$ h¢ & 

27. _mZm EH$ \$bZ f :    – 








3

4
–     ,  f(x) = 

4x3

x4


 Ûmam n[a^m{fV h¡ & 

Xem©BE {H$ f EH$ EH¡$H$s \$bZ h¡ & AV: \$bZ f :     – 








3

4
–   n[aga f H$m 

à{Vbmo_ kmV H$s{OE & 

Downloaded From :http://cbseportal.com/

Downloaded From :http://cbseportal.com/ Courtesy : CBSE

http://cbseportal.com/
http://cbseportal.com/


 

 .65(B)/B 15 P.T.O. 

22. If  sin y = x sin (a + y),  then prove that  
dx

dy
 = 

asin

)ya(sin2 
. 

23. Find the equation of tangent to the curve  y = x2 + 4x + 1  at 

the point (3, 22).  

24. If  

a  = 

^
i  + 2

^
j  + 3

^
k  and 


b  = 2

^
i  + 4

^
j  – 5

^
k  represent two 

adjacent sides of a parallelogram, then find the unit vector 

parallel to the diagonal of the parallelogram. 

OR 

If  

a  = 2

^
i  + 

^
j  + 3

^
k , 


b  = – 

^
i  + 2

^
j  + 

^
k  and 


c  = 3

^
i  + 

^
j  + 2

^
k , 

then find 

a  . (


b   


c ). 

25. Find the value of  so that the lines  
2

3–z

λ2–

y–2

3–

1–x
   and 

7–

6–z

1

1–y

λ3

1–x
   are perpendicular to each other. 

26. For two events A and B if P(A)  =  
10

4
, P(B)  =  

10

8
 and  

P(B | A) = 
10

6
, then find P(A  B). 

SECTION C 

Question numbers 27 to 32 carry 4 marks each. 

27. Let a function  f :     – 








3

4
–      is defined as  f(x) = 

4x3

x4


. 

Show that f is one-one function. Hence, find the inverse of the 

 function f :     – 








3

4
–   Range of  f. 
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28. `{X  y = tan–1 














2

3

x3–1

x–x3
, – 

3

1
 < x < 

3

1
  h¡, Vmo  

dx

dy
  VWm  

2

2

dx

yd
 

kmV H$s{OE & 
AWdm 

 `{X y = (tan–1 x)2  h¡, Vmo Xem©BE {H$ (x2 + 1)2 
2

2

dx

yd
 + 2x (x2 + 1) 

dx

dy
= 2. 

29. kmV H$s{OE : 

 
)2x()1–x(

x
2   dx 

30. {ZåZ{b{IV AdH$b g_rH$aU H$mo hb H$s{OE : 

 x cos 








x

y
 
dx

dy
 = y cos 









x

y
 + x 

31. EH$ Amhma-{dkmZr Xmo àH$ma Ho$ ^moÁ`m| H$mo Bg àH$ma {_bmZm MmhVm h¡ {H$ 
{_lU _| {dQ>m{_Z A H$m KQ>H$ H$_-go-H$_ 8 _mÌH$ Am¡a {dQ>m{_Z C H$m KQ>H$ 
H$_-go-H$_ 10 _mÌH$ hmo & ^moÁ` I _| 2 _mÌH$ {dQ>m{_Z A à{V kg Am¡a  
1 _mÌH$ {dQ>m{_Z C à{V kg h¡, O~{H$ ^moÁ` II _| 1 _mÌH$ {dQ>m{_Z A à{V 
kg Am¡a 2 _mÌH$ {dQ>m{_Z C à{V kg h¡ >& {X`m J`m h¡ {H$ à{V kg ^moÁ` I  H$mo 
IarXZo _| < 50 Am¡a à{V kg ^moÁ` II H$mo IarXZo _| < 70 bJVo h¢ & {_lU 
H$s Bg bmJV H$mo H$_ H$aZo Ho$ {bE Bg g_ñ`m H$mo EH$ a¡{IH$ àmoJ«m_Z g_ñ`m 
Ho$ ê$n _| gyÌ~Õ H$s{OE &  

32. W¡bo I _| 4 bmb Am¡a 3 H$mbr J|§Xo§ h¢ Am¡a W¡bo II _| 3 bmb Am¡a 5 H$mbr J|§Xo§ 
h¢ >& XmoZm| W¡bm| _| go `mÑÀN>`m EH$ H$mo MwZm OmVm h¡ Am¡a Cg_| go EH$ J|X 
{ZH$mbr OmVr h¡, Omo {H$ bmb nmB© OmVr h¡ & àm{`H$Vm kmV H$s{OE {H$ J|X  
W¡bo II go {ZH$mbr JB© h¡ &  

AWdm 

 Vme Ho$ 52 nÎmm| H$s EH$ ^br-^m±{V \|$Q>r JB© JÈ>r _| go Xmo nÎmo CÎmamoVa {~Zm  
à{VñWmnZm Ho$ {ZH$mbo OmVo h¢ & BŠH$m| H$s g§»`m H$m àm{`H$Vm ~§Q>Z kmV  
H$s{OE & AV: ~§Q>Z H$m _mÜ` kmV H$s{OE & 
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28. If  y = tan–1 














2

3

x3–1

x–x3
, – 

3

1
 < x < 

3

1
, then find 

dx

dy
 and 

2

2

dx

yd
. 

OR 

If  y = (tan–1 x)2, then show that (x2 + 1)2 
2

2

dx

yd
 + 2x (x2 + 1) 

dx

dy
 = 2. 

29. Find : 

 
)2x()1–x(

x
2   dx 

30. Solve the following differential equation : 

 x cos 








x

y
 
dx

dy
 = y cos 









x

y
 + x 

31. A dietician wishes to mix two types of foods in such a way that 

vitamin contents of the mixture contain at least 8 units of 

vitamin A and 10 units of vitamin C. Food I contains 2 units/kg 

of vitamin A and 1 unit/kg of vitamin C. Food II contains  

1 unit/kg of vitamin A and 2 units/kg of vitamin C. It costs  

< 50 per kg to purchase Food I and < 70 per kg to purchase 

Food II. Formulate this problem as a Linear Programming 

Problem for minimising the cost of such a mixture. 

32. Bag I contains 4 red and 3 black balls. Bag II contains 3 red 

and 5 black balls. One of the two bags is selected at random 

and a ball is drawn from the bag, which is found to be red. 

Find the probability that the ball is drawn from Bag II.   

OR 

Two cards are drawn successively without replacement from a 

well-shuffled pack of 52 cards. Find the probability 

distribution of the number of aces and hence find its mean. 
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IÊS> K 

àíZ g§»`m 33 go 36 VH$ àË`oH$ àíZ Ho$ 6 A§H$ h¢ & 

33. Amì`yh  


















31–2

3–21

111

A   Ho$ {bE, Xem©BE {H$  

 A3 – 6A2 + 5A + 11 I = 0.  AV: A–1 kmV H$s{OE & 
AWdm 

gma{UH$m| Ho$ JwUY_m] Ho$ à`moJ go {ZåZ{b{IV H$mo x Ho$ {bE hb H$s{OE : 

 0

7x3x1–x

3x1–x7x

1–x7x3x









 

34. Xem©BE {H$ EH$ {XE JE AMa d¥Îm Ho$ A§VJ©V g^r Am`Vm| _| dJ© H$m joÌ\$b 
CƒV_ hmoVm h¡ & 

AWdm 

 A§Vamb kmV H$s{OE {OZ_|  f(x) = sin x + cos x,  0  x  2  Ûmam àXÎm 
\$bZ f, {Za§Va dY©_mZ `m {Za§Va õmg_mZ h¡ & 

35. g_mH$bZ Ho$ à`moJ go Cg {Ì^wOmH$ma joÌ H$m joÌ\$b kmV H$s{OE {OgHo$ erf© 

(2, 0), (4, 5) VWm (1, 4) h¢ &  

36. aoIm 
4

4–z

5

6–y

1

3–x
  H$mo A§V{d©îQ> H$aZo dmbo Cg g_Vb H$m H$mVu` 

VWm g{Xe g_rH$aU kmV H$s{OE Omo q~Xþ (3, 2, 0) go hmoH$a OmVm h¡ & 
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SECTION D 

Question numbers 33 to 36 carry 6 marks each. 

33. For the matrix  



















31–2

3–21

111

A ,  

 show that  A3 – 6A2 + 5A + 11 I = 0. Hence, find A–1. 

OR 

Using the properties of determinants, solve the following for x : 

 0

7x3x1–x

3x1–x7x

1–x7x3x









 

34. Show that of all the rectangles inscribed in a given fixed circle, 

the square has maximum area.  

 OR 

 Find the intervals in which the function f given by  

 f(x) = sin x + cos x, 0  x  2 is strictly increasing or strictly 

decreasing.  

35. Using integration, find the area of triangular region whose 

vertices are (2, 0), (4, 5) and (1, 4). 

36. Find the cartesian and the vector equation of a plane which 

passes through the point (3, 2, 0) and contains the line 

4

4–z

5

6–y

1

3–x
 . 
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