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Code No. SS/15 

 

Maths 

 

 

Roll No. 
 

      

 Candidates must write the Code on 
the title page of the answer-book  

 
 

 

MATHEMATICS 

 

Time allowed : 2 hr, 45 Min.                  Maximum Marks : 80 
 

 

General Instructions : 

ijh{kkfFkZ;ksa ds fy, lkekU; funsZ'k% 
 

1. Candidate must write first his/her Roll No. on the question paper compulsorily  

 ijh{kkFkhZ loZizFke vius iz'u&i=k ij ukekad vfuok;Zr% fy[ksaA 

2. All the question are compulsory. 

 lHkh iz'u djus vfuok;Z gSA 

3. Write the answer to all question in the given answer-book only. 

 lHkh iz'uksa dk mÙkj&iqfLrdk esa gh fy[ksaA 

4. For questions having more than one part, the answers to those parts are to be written together in 

continuity. 

 ftu iz'uksa esa vkUrfjd [k.M gS mu lHkh ds mÙkj ,d lkFk gh fy[ksA  

5. If there is any error/ difference/ contradiction in Hindi & English versions of the questions paper, the 

questions of Hindi version should be treated valid. 

 iz'u&i=k ds fgUnh o vxzsth :ikUrj.k esa fdlh izdkj dh =kqfV@vUrj@fojks/kkHkkl gksus ij fgUnh Hkk"kk ds iz'u dks gh 

lgh ekusA 

6. Write down the serial number of the question before attempting it.  

 iz'u dk mÙkj fy[kus ls iwoZ iz'u dk Øekad vo'; fy[kasA 

7. There are internal choices in Questions Nos. 17 to 23. 

 iz'u Øekad 17 ls 23 esa vkUrfjd fodYi gSA  

 

 

SECTION A 

[k.M A 
1. Choose the correct answer from multiple choice question 1 (i to xii) and write in given answer book. 

 cgqfodYih iz'u 1 (i ls xii) : fuEu iz'uksa ds mÙkj dk lgh fodYi p;u dj mÙkj iqfLrdk esa fyf[k, 
 

(i) If f : R  R be defined as f(x) = x4, then the function 

 (A) f is one-one and onto   (B) f is many one onto 

 (C) f is one-one but not onto   (D) f is neither one-one nor onto 
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 eku yhft, fd f : R  R, f(x) = x4 }kjk ifjHkkf"kr gSa] rks Qyu % 

 (A) f ,dSdh vkPNknd gSA     (B) f cgq ,d vkPNknd gSA 

 (C) f ,dSdh gS fdUrq vkPNknd ugha gSA  (D) f u rks ,dSdh gS vkSj u gh vkPNknd gSA  
Ans. (D) 
 

(ii) The value of 














2

1
cos

2

1
sin2 1–1–  is  

 (A) 
2


   (B) 

3

2
   (C) 

2

3
   (D) 

6

5
 

 

 














2

1
cos

2

1
sin2 1–1–   dk eku gS % 

 (A) 
2


   (B) 

3

2
   (C) 

2

3
   (D) 

6

5
 

Ans. (B) 
 

 

(iii) If A 







21–
3–2

 and B = 







21

32
 are two matrices , then AB will be  

 (A) 







10

01
  (B) 








00

10
  (C) 








10

11
  (D) 








00

11
 

 ;fn A 







21–
3–2

 rFkk B = 







21

32
 nks vkO;wg gSa] rks AB gksxk & 

 (A) 







10

01
  (B) 








00

10
  (C) 








10

11
  (D) 








00

11
 

Ans. (A) 
 

  

(iv) In the equation 





















zy

zx

zyx

 = 

















7

5

9

, the value of x is  

 (A) 3    (B) 4    (C) 5   (D) 2  

 

 lehdj.k 




















zy

zx

zyx

 = 

















7

5

9

 esa x dk eku gS % 

 (A) 3    (B) 4    (C) 5   (D) 2  

Ans. (D) 

 

(v) If 3x + 2y = sin x, then the 
dx

dy
 is   

 (A) 
2

3xcos 
  (B) 

3

2–xcos
  (C) 

2

3–xcos
  (D) 

3

2xcos 
 

 ;fn 3x + 2y = sin x, rks 
dx

dy
 gS 

 (A) 
2

3xcos 
  (B) 

3

2–xcos
  (C) 

2

3–xcos
  (D) 

3

2xcos 
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Ans. (C) 

Sol. 3x + 2y = sinx 

 3 + xcos
dx

dy
2   

 
2

3xcos

dx

dy 
   

 

(vi) If 
1

33

x
= 

11

3– x
, then value of x is  

 (A) 2   (B) 3   (C) –3   (D) – 2 

 

 ;fn 
1

33

x
= 

11

3– x
,, rks x dk eku gS  

 (A) 2   (B) 3   (C) –3   (D) – 2 

Ans. (B) 

Sol. 3 – 3x = – 3 – x 

 6 = 2x 

 x = 3  

 

(vii) The second order derivative of x3 logx. w.r.t x is  

 (A) x (5 + 6 logx) (B) x2 (5 + 6 logx) (C) x( 6 + 5 logx) (D) x2 (6 + 5 logx)  

 

 x3 logx. dk x lkis{k f}rh; dksfV dk vodyu gS & 

 (A) x (5 + 6 logx) (B) x2 (5 + 6 logx) (C) x( 6 + 5 logx) (D) x2 (6 + 5 logx)  

Ans. (A) 

Sol. y = x3 log x 

 y = 23 3log
1

xx
x

x   

 y = x2 + 3x2 logx 

 y = 2x + 3 




  x2xlog
x

1
x2

 

 = 2x + 3x + 6x log x 

 = 5x + 6x log x 

 = x [5 + 6 logx] (a) 
 

 (viii) The integration of the function 
2xe

x
, with respect to x is 

 (A) C
e2

1
2x
   (B) C

e

2
2x
   (C) C

e

2–
2x
   (D) C

e2

1–
2x
  

 Qyu 
2xe

x
dk x ds lkis{k lekdyu gS % 

 (A) C
e2

1
2x
   (B) C

e

2
2x
   (C) C

e

2–
2x
   (D) C

e2

1–
2x
  
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Ans. (D) 

Sol.   
 dx
e

x
X2

  

  Let x2 = t 

  2x dx = dt 

  xdx = 
2

dt
 

  
ce

e

dt t

t
 

2

1

2

1  

  = 
2xe

2

1   

  = c
e2

1
2x
  

 

 (ix) The degree of differential equation 0
dx

dy
y–

dx

dy
x

dx

yd
xy

3

2

2







  is  

 (A) 3   (B) 1   (C) 0   (D) 2 

 

 vody lehdj.k 0
dx

dy
y–

dx

dy
x

dx

yd
xy

3

2

2







  dh ?kkr gS  

 (A) 3   (B) 1   (C) 0   (D) 2 

Ans. (B) 

 

(x) The magnitude of the vector k̂
3

1–ĵ
3

1
î

3

1
  is   

 (A) 3   (B) 1   (C) – 1   (D) 2 

 

 lfn'k k̂
3

1–ĵ
3

1
î

3

1
  dk ifjek.k gS & 

 (A) 3   (B) 1   (C) – 1   (D) 2 

Ans. (B) 

 

(xi)  The unit vector in the direction of the vector kjia ˆˆ3ˆ2 


 is  

¼A½ 
14

ˆ

14

ˆ3

14

ˆ2 kji
     ¼B½  

14

ˆ

14

ˆ3

14

ˆ2 kji
  

¼D½ 
14

ˆ

14

ˆ3

14

ˆ2 kji
     ¼D½ 

14

ˆ

14

ˆ3

14

ˆ2 kji



 

 

lfn’'k kjia ˆˆ3ˆ2 
 ds vuqfn’'k ek=kd ¼bdkbZ½ lfn’'k gS% 

¼ A½ 
14

ˆ

14

ˆ3

14

ˆ2 kji
     ¼B½  

14

ˆ

14

ˆ3

14

ˆ2 kji
  

¼ C½ 
14

ˆ

14

ˆ3

14

ˆ2 kji
     ¼D½ 

14

ˆ

14

ˆ3

14

ˆ2 kji



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Ans. (D) 

 
(xii)  If a die is thrown twice, then the probability of getting the sum of the numbers equal to 7, will be  

 ¼A½ 
36

5
   ¼B½  

12

1
  ¼C½ 

6

1
  ¼D½ 

9

1
 

;fn ,d ikls dks nks ckj mNkyk tkrk gS] rks izdV gqbZ la[;kvksa dk ;ksx 7 ik, tkus dh izkf;drk gksxh 

¼A½ 
36

5
   ¼ B½  

12

1
  ¼C*½ 

6

1
  ¼D½ 

9

1
  

Ans. (C) 

 

2. Fill in the blanks (i) to (vi): 

 fjDr LFkkuksa dh iwfrZ dhft, (i) ls (vi) : 

(i) If f(x) = 27x3 and g(x) = x1/3, then gof (x) = ____ 

 ;fn f(x) = 27x3 rFkk g(x) = x1/3 gks] rks gof (x) = ____ gSA 
Ans. 3x 

Sol. g(f(x) = g  )x(f  

  =  3x27g  

  =  3
1

3x27  

  = 3x 

(ii) The principal value of 






 

2

1
cos 1 is___________ 

 






 

2

1
cos 1 dk eq[; eku ___________gS  

Ans. 
4

3
 

Sol. cos–1 (–x) =  – cos–1 x 

  =  – 
4


 = 

4

3
  

  

(iii) If 










52

31
A  and 










23

42
B ,then A –B = ___________  

 ;fn 










52

31
A  vkSj 










23

42
B rks A–B = ___________gSA 

Ans. 










35

11
 

Sol. A–B 

 










35

11
 Ans. 
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(iv) If 3x+2y = cos y, then 
dx

dy
___________ 

 ;fn 3x+2y = cos y, rk s 
dx

dy
___________gSA  

Ans. 
ysin2

3

dx

dy




  

Sol. 3 + 2 
dx

dy
 = 

dx

dy
ysin  

 
ysin2

3

dx

dy




  

 

(v) Then value of 


1

0
21 x

dx
is ___________  

 


1

0
21 x

dx
dk eku ___________gSA 

Ans. 
4


 

Sol.  101

1

0

2
xtan

x1

dx 
  = 0

4



 

 

 (vi) The vector joining the points A(1, 2,2,) and B(2,3,1) directed from A to B is 
 fcUnqvksa A(1, 2,2,) vkSj B(2,3,1)  dks feykus okyk ,oa A ls B dh rjQ fn’”"V lfn’’'k _________gSA  

Ans.  k̂ĵîAB 


 

 

3. Give the answer of the following questions (i to xii) in one line. 

 fuEu iz'uksa (I ls xii) ds mÙkj ,d iafDr esa nhft,A 

(i)  Show that the functions f : N N  given by f(x) = 2x is not onto.  

 f(x) = 2x }kjk iznÙk Qyu f : N N n’'kkZb, fd f(x) vkPNknd ugha gSA 
Sol. f : N  N  

f(x) = 2x 

y = 2x 

x = 
2

y
 ; y  N 

y = 3 ; x = 
2

3
  N 

 it is not onto function 

 

 (ii) Find the value of 



















 

2

3
sin

2

3
cos3 11  

 



















 

2

3
sin

2

3
cos3 11  dk eku Kkr dhft,A 
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Ans. 

6

5  

Sol. 3 cos–1 
2

3
sin

2

3 1  

  
36

3





  

  

6

5  

 

(iii)  Write the identity matrix of 3 3 order.  

 3 3 dksfV dk rRled vkO;wg fyf[k,A 

Ans. 


















100

010

001

3  

 

(iv)  For which value of x, the value of determinant
x5

23
 will be zero?  

 x ds fdl eku ds fy, lkjf.kd 
x5

23
 dk eku 'kwU; gksxk\ 

Ans. 
3

10
 

Sol. 

x5

23  = 0 

 3x – 10 = 0 

 x = 
3

10
 Ans. 

 (v)  Find the minor of the element 6 in the determinant

459

368

231

  

 lkjf.kd 

459

368

231

 esa vo;o 6 dk milkjf.kd Kkr dhft,A 

Ans. –14 

Sol. 

459

368

231

 

 Minor of elements 6  
49

21
 = 4 – 18 

     = – 14 Ans. 
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 (vi)  Show that the function f(x) = x2 is continuous at x = 0  

 n’'kkZb, fd Qyu f(x) = x2 , x = 0  ij lrr gSA  
Ans. It is Continuous 

Sol. f(x) = x2 ; x = 0 continues 

 LHL 
0

l im
h

 f(x)    RHL 
0

l im
h

 f(a + h) 

  
0

l im
h

 f (a – x)     
0

l im
h

 f(0 + h) 

           

   
0

l im
h

 (0–h)2      
0

l im
h

 (0 + h)2 

           

   0       0    

 

and at x = 0 ; f(x) = 0 

 LHL = RHL = f(0) 

 f(x) is continuous  at x = 0  

 

(vii) Find dxx
3 4 . 

 dxx
3 4 Kkr dhft,A 

Ans. cx
7

3 3

7

  

Sol.  dxx 3

4

 

  c
x






1
3

4

1
3

4

 

   c

3

7

x 3

7

  

   cx
7

3 3

7

   

 (viii) Find the general solution of the differential equation (1 + x2) dy = (1 + y2) dx. 

 vody lehdj.k (1 + x2) dy = (1 + y2) dx dk O;kid gy Kkr dhft,A 
Ans. tan–1 y = tan–1x + c 

Sol. (1+x2) dy = (1+y2) dx 

   


 22 x1

dx

y1

dy
 

   tan–1 y = tan–1x + c  
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 (ix) Find the equation of a curve if the slope to the tangent at the point (x, y) of the curve is 
2

2

y

x3
. 

 ,sls oØ dk lehdj.k Kkr dhft, ftlds fdlh fcUnq (x, y) ij Li'kZ&js[kk dh izo.krk 
2

2

y

x3
gSA 

Ans. cx
3

y 3
3

  

Sol. Slope = 
2

2

y

x3
 

 
2

2

y

x3

dx

dy
  

   dxx3dyy 22  

 c
3

x3

3

y 33

  

 cx
3

y 3
3

  

 

(x) Find the unit vector in the direction of the sum of the vector k̂5–ĵ2ĵ2a 


and k̂3ĵ2ĵ2b 


. 

 lfn'kksa k̂5–ĵ2ĵ2a 


vkSj k̂3ĵ2ĵ2b 


 ds ;ksxQy ds vuqfn'k ek=kd lfn'k Kkr dhft,A 

Ans. 
29

2ˆ3ˆ4 kji



 

Sol. k2ĵ3î4ba


  

  Unit vector 

  
4916

k2ĵ3î4






  


29

2ˆ3ˆ4 kji



  

 

 (xi) Find the vector components of the vector with initial point (2, 1) and terminal point (–5, 7). 

 ,d lfn'k dk izkjfEHkd fcUnq (2, 1) gS vkSj vfUre fcUnq (–5, 7) gSA bl lfn'k ds lfn'k ?kVd Kkr dhft,A 

Ans. î7  and ĵ6  

Sol. ĵ6î7AB 


 

 Vector component are: jandi ˆ67̂  
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(xii) If a die is thrown once, then find the probability that the number appeared on the die is a multiple of 2. 

 ;fn ,d ikls dks ,d ckj mNkyk tkrk gS] rks ikls ij la[;k 2 dk vioR;Z vkus dh izkf;drk Kkr dhft,A 

Ans. 
2

1

6

3
  

Sol. die is thrown one 

 = {1, 2, 3, 4, 5, 6} 

 Probability of multiple of 2 is 

 
2

1

6

3
  Ans. 

SECTION B 

[k.M B 

4. Considering f : R  R given by f(x) = 2x + 3 , prove that f is invertible  

 f(x) = 2x + 3 }kjk iznÙk Qyu f : R  R ij fopkj djrs gq, fl) dhft, fd f O;qÙØe.kh; gS A 

Sol. f : R  R 

 f(x) = 2x + 3 

 For one-one f(x1) = f(x2)   

  2x1 + 3 = 2x2 + 3 

  x1 = x2 x1x2 R 

  it is one-one 

 For onto Let f(x) = y 

   y = 2x + 3 

  x = 
2

3y 
 ; y R 

 For every value of y has pre image in domain R it is onto. 

  it will be invertible 

 

5. If A = 

















5

4

2–
 , B [1 3 – 6], then verify that (AB) = BA

 ;fn A = 

















5

4

2–
, B [1 3 – 6], rks lR;kfir dhft, fd (AB) = BA

Sol. A = 

















5

4

2

 B = [1,3,–6]  

 (AB)^ = B’A’ 

 LHS (AB)’ = 
















5

4

2

 [1  3  –6] 
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   = 

'

30

24

12

15

12

6

5

4

2





















= 





















30

15

5

24

12

4

12

6

2

 

 RHS B’   = ]542[–'A

6

3

1



















 

   B’A’ = ]542[–
6

3

1


















 

   =





















302412

15126

542

 

    LHS = RHS 
 

6. If X +Y = 







52

07
 and X – Y = 








30

03
, then find X and Y 

 ;fn X + Y = 







52

07
 rFkk X – Y = 








30

03
, rks X rFkk Y Kkr dhft,A 

Sol. X + Y = 







52

07
……..1 

  

 X – Y = 







30

03
………2 

 Adding equation 1 and 2 
 

  X = 







41

85
 

  

 









11

02
y  

 

7. If 
xy

32
=3, 

24

yx
 = 5, then find the values of x and y 

 ;fn 
xy

32
=3, 

24

yx
 = 5, rks x rFkk y ds eku Kkr dhft,A  

Sol.  2x – 3y = 3…….1 
 2x – 4y = 5…….2 
 Subtracting  equation 2 from equation 1  
  
 y = –2 

 2x + 6 = 3 

 x = 
2

3
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8. Prove that the points A(a, b + c) , B(b, c + a) and C(c, a + b) are collinear  

 fl) dhft, fd fcUnq A(a, b + c) , B(b, c + a) rFkk C(c, a + b) ljs[k gSaA 

Sol. Points collinear if  

 0

1bac

1acb

1cba






 

 

 C1  C1 + C2 

  

 

1bacba

1accba

1cbcba





 

 Taking common  (a + b + c) from c1  
 

 (a + b + c) 

1ba1

1ac1

1cb1





 

    

   [c1= c3] 
  

 (a + b + c)  0 = 0    RHS. 
 

9. If y = 0;
x1

x2
sin

2

1– 








< x < 1, then find 

dx

dy
 

 ;fn y = 0;
x1

x2
sin

2

1– 








< x < 1, rks 

dx

dy
Kkr dhft,A 

Sol. y = Sin–1 







 2x1

x2
 

 Put  x = tan 

 y = Sin–1  










2tan1

tan2
 

 = Sin–1   (Sin 2) 

 y = 2 

 y = 2 tan–1 x 

 
2x1

1
2

dx

dy


   

  = 
2x1

2


   ans. 
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10. If y = 3cosx – 2sinx, then prove that 0y
dx

yd
2

2

 . 

 ;fn y = 3cosx – 2sinx gS] rks fl) dhft, fd 0y
dx

yd
2

2

 . 

Sol. y = 3 cosx – 2sinx 

 
dx

dy
= – 3sinx –  2cos x 

 Again differentiate  

 
2

2

dx

yd
= – 3 cosx – 2sin x 

 
2

2

dx

yd
+ 3 cos x – 2 sin x = 0 

 
2

2

dx

yd
 + y = 0         H.P. 

 

11. Find the antiderivative F(x) of f defined by f(x) = 5x4 – 5, where F(0) = 2. 

 f(x) = 5x4 – 5 }kjk ifjHkkf"kr Qyu f dk izfrvodyt F(x) Kkr dhft, tgk¡ F(0) = 2 gSA 

Sol. f (x) = 5x4 – 5  

 Antiderivate of f (x) 

   dx)x(f  

 F (x) =   dx)5x5( 4   

 F (x) = cx5
5

x5 5

  

 Put x = 0   F(0) = c 

  2 = c 

  F(x) = x5 – 5x + 2 
 

12. Find dx
xsin1

xcos2

 
. 

 dx
xsin1

xcos2

 
 Kkr dhft,A 

Sol. I =  
dx

xsin1

xcos2

 

 I =  


dx
xsin1

xsin1 2

  

  


)xsin1(

)xsin1()xsin1(
dx 

   dx)xsin1(  

 I =  x + cos x + c 
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13. Find the integration factor of the differential equation x 2x2y–
dx

dy
 . 

 vody lehdj.k x 2x2y–
dx

dy
 dk lekdyu xq.kd Kkr dhft,A 

Sol. 2x2y
dx

dy
x   

 x2
x

y

dx

dy
  

 x2Q;
x

1
P   

 I.F. =  pdx
e  

 = 
 dx

x

1

e  

 
x

e
log  

 
x

1
  

 

14. Find b–a


; if two vector a


 and b


are such that a


= 2, b


= 3 and a


. b


 = 4.   

 ;fn nks lfn'k a


 vkSj b


 bl izdkj gS fd a


= 2, b


= 3 vkSj a


. b


 = 4 rks b–a


 Kkr dhft,A  

Sol. ,3b,2a   

 4b.a 


 

 
b.a2|b||a||ba| 222



 

 = 4 + 9 – 2  4 

 = 13 – 8 

 2|ba|


  =  5 

  |ba|


  = 5  

 

15. If a die is thrown three times, then find the probability of getting an odd number on the die in each throw. 

 ;fn ,d ikls dks rhu ckj mNkyk tkrk gS] rks izR;sd ckj ikls ij fo"ke la[;k izkIr gksus dh izkf;drk Kkr dhft,A 

Sol. Probability of getting an odd number in a single throw of a die = 
2

1

6

3
  

  probability of getting an odd number on each throw  
8

1

2

1

2

1

2

1
  
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16. If P(A) = 
11

5
, P(B) = 

11

6
and P(A   B) = 

11

4
, then find P(A/B). 

 ;fn P(A) = 
11

5
, P(B) = 

11

6
vkSj P(A   B) = 

11

4
 gks, rks P(A/B) Kkr dhft,A 

Sol. P(A/B)  = 
)B(P

)BA(P 
 

 =  
3

2

6

4

11/6

11/4
  

SECTION C 

[k.M C 
 

17. Prove that tan–1

4

3
tan

11

2
tan

2

1 1–1–    

 fl) dhft, fd tan–1

4

3
tan

11

2
tan

2

1 1–1–   

 

OR/vFkok 
 

 If 
42x

1x
tan

2–x

1–x
tan 1–1– 




















, then find the value of x. 

 ;fn 
42x

1x
tan

2–x

1–x
tan 1–1– 




















, rks x dk eku Kkr dhft,A 

Sol. tan–1

4

3
tan

11

2
tan

2

1 1–1–    

LHS  

  tan–1

11

2
tan

2

1 –1–   

  tan–1 























11

2

2

1–1

11

2

2

1

 

  tan–1 

















 

11

10
22

411

 

  

  tan–1 



















11

10
22

15

 

  tan–1 



 

10

11

22

15
 

  tan–1 







4

3
= RHS  

OR/vFkok 
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42x

1x
tan

2–x

1–x
tan 1–1– 




















  

  tan–1 
4

)2x(

1x

2–x

1–x–1

2x

1x

2–x

1–x





































 



)2x)(2–x(

)1–x(–4–x

)2x)(2–x(

)2–x)(1x()2x)(1–x(

22






= tan 
4


 


1x–4–x

2–xx2–x2–x–x2x
22

22




= 1 

 1
3–

4–x2 2

  

2x2 – 4 =  – 3 

2x2 = 1 

x2 = 
2

1
 

x = ± 
2

1
 

 

18. If x and y are connected parametrically by the equation x = a 






 
2

t
tanlogtcos , y = asin t, then  without 

eliminating the parameters, find 
dx

dy
.  

 ;fn x rFkk y fn, lehdj.k x = a 






 
2

t
tanlogtcos , y = asin t }kjk ,d nwljs ls izkpfyd :i esa lacaf/kr gksa] rks 

izkpyksa dk foyksi fd, fcuk 
dx

dy
Kkr dhft,A 

OR/vFkok 
 

 Find 
dx

dy
, if y xsinx–1 1–2  . 

 ;fn y xsinx–1 1–2  , rks 
dx

dy
Kkr dhft,A 

Sol. Given tay
t

tax sin,
2

tanlogcos 






   

 Then,     















2

tanlogcos
t

dt

d
t

dt

d
a

dt

dx
 

  



























2
tan

2

1
tan

1
sin

t

dt

d
ta  
















22
sec

2
cotsin 2 t

dt

dtt
ta  
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


















2

1

2
cos

1

2
sin

2
cot

sin
2 tt

t

ta  





















2
cos

2
sin2

sin
tt

t
ta  

  




 
t

t
ta

sin
sin   = 









 


t

t
a

sin

1sin2

 

  











t

t
a

sin

cos2

= 











t

t
a

sin

cos2

  

  y = asint  

  ta
dt

dy
cot    

  











t

t
a

ta

dx

dy

sin

cos

cos
2

 

  t
dx

dy
tan  

OR/vFkok 
 

 y xsinx–1 1–2   

 differentiate w.r.t x.... 

 
2

2

2 x–1

1

dx

dy
.x–1)x2(–

x–12

1
.y   

 
2

2

2 x–1

1

dx

dy
x–1

x–1

xy–
  

–xy + (1 – x2) 
dx

dy
= 1 

(1 – x2) 
dx

dy
= 1 + xy 

dx

dy
= 

2x–1

xy1
 

 

  

19. Integrate the function 
13x6–x

1
2 

 with respect to x. 

 Qyu 
13x6–x

1
2 

 dk x ds lkis{k lekdyu dhft,A  

 

OR  vFkok 

 Find dx
5x4x

1x
2 


  

 dx
5x4x

1x
2 


 Kkr dhft, A 
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Sol. x2 – 6x + 13  

(x–3)2 + 4  

I =  


dx
x 22 )2()3(

1
 

c
x

I 






 
 

2

3
tan

2

1 1  

OR  vFkok 

I =  


dx

5x4x

1x
2

 

 Let  x + 1 = B)5x4x(
dx

d
A 2   

   = A (2x + 4) + B 

 x +1  = 2xA + 4A +B 

 compare …. 

 2A = 1  A = 
2

1
 

 4A  + B = 1  

 B = – 1 

 x + 1 =
2

1
 (2x + 4) – 1 

 I =  



5x4x

1)4x2(
2

1

2
 

  




5x4x

4x2

2

1
I

2
 

 dx
5x4x

1
2 

 

  = 
2

1
1 – 2    ......(1) 

  1 = dx
5x4x

4x2
2 


 

 1 = log |x2 + 4x + 5| 

 and  2 = dx
5x4x

1
2 

     

Let 5x4x2      (x + 2)2 + 1  

 2 = dx
x


 22 )1()2(

1
 

 2 = tan–1 






 
1

2x
 

 Putting value of 1 and 2  in equation (1) 

   = 
2

1
 log |x2 + 4x + 5| – tan–1(x + 2) + C 
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20. If two sides of a triangle are represented by the vectors k̂2ĵ2î   and k̂ĵ2–î3  , then prove that the 

area of the triangle is 5
2

5
 square units. 

 ;fn ,d f=kHkqt dh nks Hkqtk,sa lfn'k k̂2ĵ2î   rFkk k̂ĵ2–î3   ls fu:fir gks] rks fl) dhft, fd f=kHkqt dk 

+{ks=kQy 5
2

5
 oxZ bdkbZ gSA  

vFkok OR 

 If 2b,10a 


 and 12b.a 


, then find the value of ba


  

 ;fn 2b,10a 


 rFkk 12b.a 


, rks ba


  dk eku Kkr dhft,A  

Sol. Area of ABC = 
2

1
 || ba


   

 = 
2

1
    k̂ĵ2–î3k̂2ĵ2î   

 = 
2

1
 

123

221

k̂ĵî


 

 =  
2

1
       k̂62ĵ61î42   

 = 
2

1
 k̂8ĵ5î6   

 = 
2

1
642536   

 = 
2

1
 125  

 = 
2

1
 55  Square Unit . 

OR 

 a


= 10 : b


= 2  a


.b


 = 12 

 ba


  = ? 

 a


.b


 = 12 

 a


  b


 cos = 12 

 10  2 cos = 12 

 cos = 
210

12


 = 

5

3
   

  sin = 
5

4
 

  |a


  b


| = a


 b


 sin

  ba


  = 10  2  
5

4
 

  ba


  = 16 Ans. 
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SECTION D 

[k.M D 

21. Find the value of  
1

1–

54 dx1xx5   

  
1

1–

54 dx1xx5   dk eku Kkr dhft,A  

OR  ¼vFkok½ 

 Find the value of 




4/

4/–

2 xdxsin  

 




4/

4/–

2 xdxsin  dk eku Kkr dhft,A  

Sol. dxxx 


1

1

54 15  

 Let 
2;1

0;1

5

1
4

5







tx

tx

dtdxx

tx
 

  
2

0

dtt  

  

2

0
2/3

2/3t












 

 =   



 02/32

3

2
 

 = 
3

2
 (2)3/2 Ans.  

OR  ¼vFkok½ 

 I = 





4

4

dxx2sin  

 I = 2  





 


4

0 2

2cos1
dx

x
 

 = 
2

2
  













 








4/

02

x2sin4/
0

x  = 













 









 


0sin
2

sin
2

1
0

4
 

 = 
4


 – 

2

1
  1 =    

4


 –

2

1
 Ans. 
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22. Find the general solution of the differential equation x  0x,xy2
dx

dy 2  , 

 vody lehdj.k x  0x,xy2
dx

dy 2   dk O;kid gy Kkr dhft,A  

OR 

vFkok 
 Solve the differential equation 2xy. dy = (x2 + y2)dx 

 vody lehdj.k 2xy. dy = (x2 + y2)dx dks gy dhft,A 

Sol. x 2xy2
dx

dy
  

 
dx

dy
 + 

x

y2
 = x 

  p = 
x

2
 ; Q = x  

 I.F. = pdx
e  

 = 
 dx
x

2

e  

 = e2 log x 

 = x2 

 

  Solution: y  I.F.  = cdx.F.I.Q   

 y  x2 = cdxxx   2  

 yx2 = c
x


4

4

  Ans. 

OR 
 
 2xy dy = (x2 +y2) dx 

 
dx

dy
 = 

xy2

2y2x 
 

 This is Homogenous differential Equation. 
 y = vx 

 
dx

dy
 = v + x 

dx

dv
 

  v + x 
dx

dv
 = 

vxx2

2x2v2x 
 

 x 
dx

dv
=  

v2

2v1
 – v 

 x 
dx

dv
 = 

v2

2v1
 

 


dv
2v1

v2
 = 

x

dx
 

 – log |1 – v2| = log x + c 

 – 
2x

2y
1log   = log x + c  Ans.       
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23. In a hostel , 60% of the students read Hindi newspaper, 40% read English newspaper and 20% read both 

Hindi and English newspapers. A students is selected at random. 

 (i) Find the probability that he reads neither Hindi nor English newspapers 

 (ii) If he reads Hindi newspaper, find the probability that he reads English newspaper also. 
 

 ,d Nk=kokl esa 60% fo+|kFkhZ fgUnh dk v[kckj] 40% vxzsth dk v[kckj vkSj 20% nksuksa fgUnh rFkk vaxzsth dk v[kckj 

i<+rs gSaA ,d Nk=k dks ;n`PN;k pquk tkrk gSA  

 (i) izkf;drk Kkr dhft, fd og u rks fgUnh vkSj u gh vaxzsth dk v[kckj ai<+rk gS  

 (ii) ;fn og fgUnh dk v[kckj i<+rk gS rks vxzsth dk v[kckj Hkh i<+us okyk gksus dh izkf;drk Kkr dhft,A 
 

       OR vFkok 
 If three cards are drawn successively without replacement from a pack of 52 well shuffled cards, then 

find the probability that first two cards are aces and the third card drawn is a king  

 

 ;fn 52 iÙkksa dh vPNh rjg QsVh xbZ xM~Mh esa ls ,d ds ckn ,d rhu iÙks fcuk izfrLFkkfir fd,  fudkys tkrs gSa] rks 

igys nks iÙkksa dk bDdk gksus vkSj rhljs iÙks dk ckn'kkg gksus dh izkf;drk Kkr dhft,A  

Sol. Let H denote the student who read Hindi newspaper and E denote the students who read English news 

paper  

 P(H)= 60% = 
5

3

100

60
  

 P(E) =40% = 
5

2

100

40
  

 P(H E)= 20% = 
5

1

100

20
  

 (i) (H E) =  P(H E)= 1 – P(H E) 

  = 1 –  [ P(H) + P(E) – P(HE)]  

  = 




 
5

1

5

2

5

3
1   = 

5

1

5

4
1    Ans 

 (ii) P(E/H) = 
)(

)(

HP

HEP 
= 

3

1

5

3
5

1

  

   OR 

 Let E1 : first card is drawing a Ace 

 E2 : Second card is drawing a Ace 

 E3 : Third card is drawing a king 

  By multiplication law of probability 

  P(E1) × P(E2) × P(E3) 

   
50

4

51

3

52

4
  

   
5525

2
 Ans.  
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