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SS-15-Mathematics 
 

 

Roll No.  

      
  

 

SENIOR SECONDARY EXAMINATION, 2023 

MATHEMATICS  
 

Time allowed : 3 hr, 15 Min.                  Maximum Marks : 80 
 

 

 GENERAL INSTRUCTIONS TO THE EXAMINEES: 

 

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

 

2. All the questions are compulsory. 

  

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

  

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

continuity. 

  

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

question of Hindi version should be treated valid. 

  

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

  

7.  Question No. 17 to 23 having internal choice. 

 

8. Solve Question number 23 on graph paper.  
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  SECTION – A 
 

(1) Multiple Choice Questions: 

 

(i) If f :R  R,f (x ) = sin x and g : R  R, g (x) = X2 then (f o g) (x) is equal to   [1] 

 (1) sin x2   (2) sin x   (3) sin2 x2   (4) sin2 x  

Sol. fog(x)  = f[g(x)] 

  = f [x2] = sinx2 

 

(ii) If the order of a matrix is m x n, then the number of elements in it are, -    [1] 

 (1) m    (2) n    (3) mn    (4) m–n 

Sol. (3) 

(iii) If y = x . loge x, then the value of  
2

2

dx

yd
will be        [1] 

 (1) 
x1

1


   (2) 

x

1
    (3) loge(1+x)   (4) 1+logex 

Sol. y = x logx  

 
dx

dy
 = x × 

x

1
 + log x × 1  

 
2

2

dx

yd
= 

x

1
 

 

(iv) The anti-derivative of 









x

1
x with respect to x      [1] 

 (1) Cx2x
3

1 2

1

3

1

     (2) Cx
2

1
x

3

2 23

2

      

 (3) Cx2x
3

2 2

1

2

3

     (4) Cx
2

1
x

2

3 2

1

2

3

  

Sol. 







 x

1
x  dx 

 = C
2/1

x

2/3

x 2/12/3

  

 = Cx2x
3

2 2/12/3   
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(v) The value of dxxcos2 is         [1] 

 (1) Cx2sin
4

1

2

x
     (2) Cx2sin

4

1
x2       

 (3) Cxsin
2

1

4

x
     (4) Cxsin

2

1

4

x 2
2

   

Sol.  dxxcos2  

 = 


dx
2

x2cos1
 

 = Cx2sin
4

1
x

2

1
  

 

(vi) The area of the region bounded by the curve y = x2 and the line y = 4 is    [1] 

 (1) 
2

33
   (2) 

3

8
    (3) 

3

32
   (4) 

3

4
 

Sol.  

 

 
4 

O 

 

 
4

0

xdy2   

 = 
4

0

dyy2  

 = 2 ×  0)4(
3

2 2/3   

 = 8
3

4
  

  
3

32
 

 

(vii) The value of )ĵî.(k̂)k̂î.(ĵ)k̂ĵ.(î   is -       [1] 

 (1) 0    (2) –1    (3) 1    (4) 3 

Sol. )ĵî.(k̂)k̂î.(ĵ)k̂ĵ.(î   

  k̂.k̂ĵ.ĵî.î   

 1 
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(viii) If the magnitude of two vectors a


and b


are 3  and 2 respectively and a


.b


 = 6 , then the angle 

between a


 and b


 is          [1] 

 (1) 
2


    (2) 

3


    (3) 

6


    (4) 

4


 

Sol. | a


| = 3  ; |b


| = 2 

 = a


. b


 = 6  

 =| a


| | b


| cos  = 6  

 = cos  = 
23

6


  

2

1
 

  = 
4


 

 
(ix) The equation of the plane with intercepts of 2, 3 and 4 on the x, y and z-axes respectively is –  [1] 

 (1) 4x + 6y + 3z = 12    (2) 6x + 4y + 3z = 12 

 (3) 3x + 4y + 6z = 12     (4) 5x + 4y + 3z = 12 

Sol. 1
4

z

3

y

2

x
  

  6x + 4y + 3z = 12 

 

(x) If P(A) =
13

7
, P(B)= 

13

9
 and P(AB) = 

13

4
 , then the value of P  B/A  is –    [1] 

 (1) 
9

4
    (2) 

9

7
    (3) 

9

5
    (4) 

13

5
 

Sol. P  B/A  = 
)B(P

)BA(P 
 

 = 
9

4

13/9

13/4
  

  

(xi) If a pair of dice is thrown, then the probability of getting an even prime number on each die is - [1] 

 (1) 0   (2) 
3

1
    (3) 

12

1
    (4) 

36

1
  

Sol. (D) 
36

1
 

(xii) If a coin is tossed three times, where E: head on third toss; F: heads on first two tosses, then the value 
of P(E/F) is -           [1] 

 (1) 
8

1
    (2) 

2

1
    (3) 

4

1
    (4) 

3

1
 

Sol. S = {HHH, HHT, HTH, HTT,THH,THT,TTH,TTT} 

 E = {HHH, HTH, THH, TTH} 
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 F = {HHH, HHT} = P(F) = 
4

1

8

2
  

 P(E/F) = 
)F(P

)FE(P 
  FEP  = {1} = 

8

1
 

 = 
2

1

4/1

8/1
  

 

2. Fill in the blanks: 

 

(i)   If ,
5

10

1

1
y

3

2
x 


























 then (x +y) = ________.       [1] 

Sol. 

























5

10

y

y

x3

x2
 

 2x –y = 10 

 3x + y = 5 

 5x = 15 

 x = 3   ;  y = –4 

  x + y = 3 – 4 = –1 
 

(ii)   The derivative of cos  x  with respect to x is ______.      [1] 

Sol. 
x2

1
xsinxcos

dx

d
  

 

(iii)  The slope of the tangent line at x = 4 to the curvey y = 3x4 – 4x will be _____.   [1] 

Sol. y = 3x4 – 4x 

 slope 
dx

dy
 = 12x3 – 4 

 slope at point x = 4  

 4x
dx

dy









   

 = 12 × (4)3 – 4 

 = 12 × 64 – 4 

 = 768 – 4 

  764 
 

(iv)  The value of  









2

2

x

1
1x dx will be _______.       [1] 

Sol.   dx)
x

1
1(x

2
2  

    dx1x2  

    Cx
3

x
dx1dxx

3
2  
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(v)  If the coordinates of the points A, B, C and D are then (1,2,3), (4, 5, 7), (-4, 3, -6) and (2, 9, 2) respectively, 
the acute angle between the lines AB and CD will be______.     [1] 

Sol. direction ratio of  

 AB line  (3, 3, 4) 

 direction ratio of CD line  

  (6, 6, 8) 

 
2

1

c

c

b

b

a

a

2

1

2

1

2

1    AB || CD 

 

(vi)  If a pair of two unbiased dice is thrown once, then the probability that the sum of the numbers on both 
the dice is 5 will be______.         [1] 

Sol.  n (s) = 36 

 Sum of number on both dice = 5  

 {14, 23, 32, 41} 

  
9

1
 

 

3. Very short answer type questions: 

(i)   Find the principal value of 








2

1
sin 1  .        [1] 

Sol. (i) sin–1 






 
2

1
=  

  sin  = 
2

1
 

   –sin 







2

1
 

   




 



2

,
26

 

 

(ii)  Find the values of x and y from the following equation:      [1] 

 















 









 1415

67

21

43

3y7

5x
2  

Sol. 















 









 1415

67

21

43

3y7

5x
2  

 















 









 1415

67

21

43

6y214

10x2
 

  2x + 3 = 7  2x = 4  x = 2  

 2y – 4 = 14  2y = 18  y =9 

 x = 2 and y = 9 
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(iii)  Evaluate 

6317

431

3618102

          [1] 

Sol. 

6317

431

3618102

 

 

6317

431

6636176 
  6

6317

431

6317

   

 = 0 

 

(iv)  Examine the continuity of the function f(x) = 2x2 – 1 at x = 3     [1] 

Sol. f(x) = 2x2 –1 at x = 3 

 
3x

lim


(2x2 – 1) = f(3) 

 L.H.L.  

 
0h

lim


f(3 – h)  

 
0h

lim


2[3–h]2–1 = 17 

 R.H.L. 

 
0h

lim


f(3 + h) 

 
0h

lim


 2[3+h]2–1 

  17 

 at point  x = 3 f(3) = 2 × 9 – 1 

   = 17  

  L.H.L.  = R.H.L =  f(3) = 17 

  

  

(v)  The total revenue in Rupees received from the sale of x units of a product is given by  

  R(x) = 13x2 + 26x + 15. Find the marginal revenue, when x = 7     [1] 

Sol. R(x) = 13x2 + 26x + 15 

 
dx

d
R(x) = 26x + 26 

  marginal revenue at x = 7 

 = 26 × 7 + 26 

 = 182 + 26  

  208 
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(vi)  Find the area of the region bounded by y2 = 9x; x = 2, x = 4 and the x-axis in the first quadrant. [1] 

Sol. y2 = 9x ; x = 2; x = 4 
  
        

 

 

 
 x = 2 x = 4 

 Area = 
4

2

ydx  

 3 

4

2

2/3

2

3

x



















 

 3
3

2     2/32/3
24   

 2  228  

 16 – 4 2  sq. units Ans. 

  

(vii)  Find the position vector of a point R which internally divides the line joining two points P and Q whose     

position vectors are  k̂ĵ2î   and  k̂ĵî   respectively in the ratio 2 : 1.   [1] 

Sol. Position vector of point  R is  

  
   

21

2k̂ĵ2î1kĵî




 

  
3

k̂2ĵ4î2k̂ĵî 
 

 
3

k̂ĵ5î 
 Ans. 

(viii)  Find the angle between the vectors  k̂3ĵ2î   and  k̂ĵ2î3   .    [1] 

Sol. cos = 
  

149941

k̂ĵ2î3.k̂3ĵ2î




 

 cos 
14

10
 

  = cos–1 







7

5
Ans. 
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(ix)  Show that the line through the points (1, –1,2) and (3,4, – 2) is perpendicular to the line through the points 
(0, 3, 2) and (3, 5, 6).          [1] 

Sol. direction Ratio of  

 lines : (2,5, – 4) 

 and  (3, 2, 4) 

  if 2  3 + 5  2 + (– 4)   4 

 6 + 10 –16 

 = 0 

  lines are perpendicular 

(x)  The cartesian  equation of a line is 
2

6z

7

4y

3

5x 






. Write its vector form.   [1] 

Sol. 
2

6z

7

4y

3

5x 






 

 vector forms

 bar   

    k̂2ĵ7î3k̂6ĵ4î5r    

(xi)  Find the intercepts cut off by the plane 2x +y – z = 5 on co-ordinate axes.    [1] 

Sol. 2x + y – z = 5  

 1
5

z

5

y

5

x2
  

 1
5

Z

5

y

)2/5(

x
  

 

(xii)  An unbiased die is thrown twice. Let the event A be 'odd number on the first throw' and B the event 'odd 
number on the second throw'. Check the independence of the events A and B.   [1] 

Sol. dice is thrown twice  

 n (s) = 36 

 P(A) = 
2

1

36

18
 and P(B) =

2

1
  

 P(A B) = P(odd no. on both twice) 

 
4

1

36

9
  

  P(A B) = P(A) × P(B)  

 A & B are independent event 

 

  

SECTION – B 
  

 Short answer type questions:  
 

4. If  f (x) 
 
  3

2
x,

4x6

3x4





, show that  (f 0 f) (x) = x for all  
3

2
x  .     [2] 

Sol. f(x) = 
4x6

3x4



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 LHS fof(x) = f   xf  

  = f 








4x6

3x4
 

  
16x2418x24

12x1812x16




 

  
34

x34
= x 

   LHS = RHS = x
 

  

5. If  











sincos

cossin
A , then verify that  A'A = I.       [2] 

Sol. A =  







 xsinxcos

xcosxsin
 

 A'A = I 

 A' = 






 
xsinxcos

xcosxsin
 

 LHS   















 








 10

01

xsinxcos

xcosxsin

xsinxcos

xcosxsin
 

  = I = RHS 

6. Prove that  
2

2

2

ccbca

bcbba

acaba





= 4a2b2c2        [2] 

Sol. Using the property of determinant and without expanding , prove that: 

 = abc 

cba

cba

cba





  [Taking out factors a,b,c from R1,R2, R3] 

 = a2b2c2 

111

111

111





  [Taking out factors a,b,c from C1, C2, C3] 

 = a2b2c2 

020

200

111
  [R2  R2 + R1 and R3  R3 + R1] 

 = a2b2c2 ( – 1) 
02

20
 

 = – a2b2c2 (0 – 4) 

 = 4a2b2c2   
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7. Show the points A (a, b + c), B (b, c + a) and C (c, a + b) are collinear.    [2] 

Sol. Show the points A (a, b +c), B (b, c + a), C (c, a + b) are collinear 

 Solution :  

 The area of the triangle with vertices A (a, b +c), B (b, c + a), C (c, a + b) is given by the absolute value 
of the relation. 

 
1bac

1acb

1cba

2

1





 

 = 

0caac

0bacb

1cba

2

1





  [ R2  R2 – R1 and R3  R3 – R1] 

 = 
2

1
(a –b) (c – a) 

011

011

1cba





 

 = 
2

1
(a –b) (c–a) 

000

011

1cba




  R3  R3 + R2 

 = 0 

 Thus, the area of the triangle formed by points is zero  

 Hence, the points are collinear. 

 

8. Prove that the function f given by f (x) = 









0xif,1

0xif3x2

 is not  continuous at x = 0.   [2] 

Sol. f (x) 









0x;1

0x;3x2

 

 LHL (x < 0) 

 
0h

lim


 f(0 – h) 

 
0h

lim


 (0 – h)2 +3 3 

 RHL (x > 0) 

 
0h

lim


 (0 + h)2 + 3 = 3 

 at point x = 0 f (0) = 1 

  LHL = RHL f (0) 

 f (x) is not continious at x = 0 

 

9. Find the intervals in which the function f  given by f (x) =X2 – 4x + 6 is     [2] 

 (i) Increasing 

 (ii) Decreasing 
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Sol. f (x) = x2 – 4x +6 

 f ' (x) = 2x – 4 

  (i) for Increasing f ' (x)  > 0 

 2x – 4 > 0 

 x > 2 ; x  (2, )  

 (iii) for Decreasing f ' (x) < 0 

   x < 2 ; x   (-2) 
 

10. Find the approximate change in the volume of a cube of side x meters caused by increasing the side by 
2%.            [2] 

Sol. Volume of cube = x3  

 Approximate volume  = v = x
dx

dv
  

    v = 3x2  x 

 v = 3x2  0.02x 

 v = 0.06x3  Ans. 

 

11. Evaluate 


dx

4xtan

xsec

2

2

.         [2] 

Sol. We have  I = 
 4xtan

xsec

2

2

dx 

 substitute u  =
)x(sec

2
dx

2

)x(sec

dx

du

2

)xtan(
2

2

 du  

 I = 
 4u4

2

2
 

  I =  1u

1
2

 

 I = ln














  c1uuln

1u

du
c1uu 2

2

2    

 I = ln 1
2

xtan

2

xtan
2








 +c 

 I = ln c
2

4tan

2

xtan 2




  
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12. Find the area of the region bounded by the parabola y2 = 4ax and its latus rectum.  [2] 
Sol. The equation of parabola is  

 y2 = 4ax 
   

 

 

 
    Let 0 be the vertex  
    s be the focus 
 L.L' be the Latus Rectum of Parabola  
 The equation of Latus Rectum is  X = a also we know that parabola is symmetric about x axis 
 Required Area  = 2 (Area of OSL) 

  =  
a

0

ydx2   

 = `dxxa22

a

0

  

 = dxxa4

a

0

2/1   

 = 

a

0

2/3

2

3

x
a4



















 

 = 4  a02/3x
3

2
a  

 =  0a
3

a8 2/3    

  = 22/3 a
3

8
a

3

a8
 sq. units 
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13.  Form the differential equation of the family of circles touching the y-axis at origin.    [2] 
Sol. Circles touching y – axis at origin will have centres on x axis. Le t (a,0) be the centre of a circle Then 

radius of the circle should be a unit, since circle Should touch y axis at origin. 
 Eq  of circle with central at (a , 0) and radius a . 
 (x-a)2 + (y-0)2 = a2 
 x2 + y2 -2ax = o  …….. (1) 
 This above Eq. represents the family of circles touching   y - axis at origin. to find the differential Eq, of 

system of circles touching y-axis at origin,  
 Eliminate the arbitrag constant "a" from Eq. 
 Differentiating Eq. (1) w.r.to x. 

 2x + 2y 
dx

dy
 - 2a = 0 

 2a = 2 (x + y 
dx

dy
) 

 but the value of 2a in Eq………….. (1)    

 x2 + y2 – 2 (x + y 
dx

dy
 ) x = 0 

 x2 + y2 – 2x2 – 2xy 
dx

dy
 = 0 

 -x2 + y2 – 2xy 
dx

dy
= 0 

 x2 – y2 + 2xy  
dx

dy
 =0 

 

14. For given vectors k̂2ĵî2a 


 and k̂ĵîb 


, find the unit vector in the direction of the vector 

 ba


 .            [2]

  

Sol.  k̂2ji2a 


    kjib 


 

 )k̂ji()k2ji2(ba 


 

 k̂îba 


 

Let. p)ba(


  

 
p

p
P̂ 



  

 211baP 22 


 

 2p 


 

 
2

k̂î
P̂


  

 k̂
2

1
î

2

1
P̂   
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15. Find the angle between the planes whose vector equations are 5)k̂3ĵ2î2.(r 


 

and 3)k̂5ĵ3î3.(r 


          [2] 

Sol. 5)k̂3j2î2.(r 


 

 3)k5j3î3.(r 


 

 angle betn two planes cos
21

21

nn

n.n




 

 cos
4317

1566




 

 cos
4317

15
   = cos-1 









4317

15
 

Ans. 
731

15
cos 1  

    
16. If a fair coin is tossed 10 times, find the probability of exactly six heads.    [2] 
Sol. A fair coin is tossed 10 times  
 Let x : denote the number of heads appearing . 
 The repeated tosses of a coin are Bernoulli trials . 
 So, P (X =x ) = nCx px qn–x , x = 0, 1,2.....x 
 probability of exactly six heads  = p (x = 6) 
     = 10C6  p6 q10 – 6  

     = 10C6 




 















2

1
p

2

1

2

1
46

  

     = 

10

2

1

!4!6

!10










 

     = 

10

2

1

234

78910











 

     = 
512

105
 

 
SECTION – C 

 

17. If sin 1xcos
5

1
sin 11 







   , then find the value of x.      [3] 

OR 

 Show that 
85

84
cos

17

8
sin

5

3
sin 111   .        [3] 

Sol. 1xcos
5

1
sinsin 11 







    

 )1(sinxcos
5

1
sin 111    
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2

cos
5

1
sin 11 

     
2

xcosxsin 11 
   

 xcos
25

1
sin 11  


   

 xsin
5

1
sin 11      

2
xcosxsin 11 
   

 compare on both side    xcos
2

xsin 11  


  

 x
5

1
     

OR 

17. Sin-1 
5

3
 - 

17

8
Sin 1  = Cos-1

85

84
 

 Sin-1

4

3
=   Sin-1

17

8
=  

  Sin
5

3
   Sin

17

8
 

 

3 

4 

5 



   

8

15 

17 

 

 

 tan =
4

3
     tan  = 

15

8
 

  = tan-1

4

3
     

15

8
tan 1  

L.H.S tan-1 
4

3
 – tan-1

15

8
 

 tan-1 x – tan-1 y = tan-1 









xy1

yx
 

 tan-1 
4

3
 – tan-1

15

8
 

 tan-1























15

8

4

3
1

15

8

4

3

 

 tan-1 






 
60

3245
 

 tan-1 







84

13
 ……. (1) 

Now RHS cos-1 
85

84
=     
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 cos   =
85

84
     

 tan =
84

13
   

  = tan-1 
84

13
 = cos-1 

85

84 ………(2) 

LHS = RHS 
 
 
18. Differentiate (logx)cosx with respect to x.        [3] 

Sol. Let   xcos
xlogy  ........(i) 

 taking log on both sides, we get 
 log y = cos x log (log x) 
 Differentiating both sides, we get 

     xloglogxcos
dx

d
ylog

dx

d
  

       xcos
dx

d
xloglogxloglog

dx

d
xcos

dx

dy

y

1
    







 
dx

du
v

dx

dv
uv.u

dx

d
  

       xsinxloglogxlog
dx

d

xlog

1
xcos

dx

dy

y

1
  

  







 xloglogxsin

x

1

xlog

xcos
y

dx

dy
 

    







 xloglogxsin

xlogx

xcos
xlog

dx

dy xcos [using (i)] 

 
OR 

 If y = 500e7x + 600e–7x, show that 
2

2

dx

yd
= 49 y.       [3] 

Sol. We have x7x7 e600e500y  ......(i) 

 Differentiating w.r.t. 'x', 

  x7x7 e600e500
dx

d

dx

dy   

    x7x7 e7600e7500
dx

dy   

 x7x7 e4200e3500
dx

dy   

 Again differentiating w.r.t. 'x' 

  x7x7
2

2

e4200e3500
dx

d

dx

yd   
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    x7x7
2

2

e74200e73500
dx

yd   

  x7x7
2

2

e600e50049
dx

yd   

 y49
dx

yd
2

2

 [ using...(i)] 

 
 

19. Evaluate  
dx

)2x)(1x(

1
.         [3] 

Sol. We have I = 
   

dx
2x1x

1
 

   
 Complete the square; 

 








 

 dx

4

1

2

3
x

1
I

2
 

 Substitute u = 2x 3 dudx
dx

du

2

1
2    

 


 dx

4

1

4

u
2

1
I

2
 

 


 dx

1u

1
I

2
 

 C1uulnI 2   














 C1xxln

1x

dx 2

2
  

 undo substitution u = 2x3; 

     C13x23x2lnI
2   

   C8x12x43x2lnI 2   

OR 

 Evaluate  


dx

6x5x

1x
2

2

.         [3] 

Sol. We have  


 dx

6x5x

1x
I

2

2

 

  


 dx

6x5x

5x56x5x
I

2

2

 

  












 dx1

6x5x

5x5
I

2
 

  


 dx

6x5x

1x
I

2
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 Write (x-1) as  
2

3
5x2

2

1
 and split : 

       


















 dxdx

6x5x2

3
dx

6x5x2

5x2
5I

22
 

 x
6x5x

dx

2

15
dx

6x5x

5x2

2

5
I

22








    

 Now solving :  


 dx

6x5x

5x2
I

21  

 Substitute du
5x2

1
dx5x2

dx

du
6x5xu 2


  

  dx
u

1
I1  = uln  

 Undo Substitution u = 6x5x2  : 

 6x5xlnI 2
1   

 Now solving :  
 dx

6x5x

1
I

22  

    
 dx

2x3x

1
I2  

  












 dx
2x

1

3x

1
I2  

  





2x

dx

3x

dx
I2  

 2xln3xlnI2   

















N

M
lnNlnMln  

 Now : 

 I = Cx
2x

3x
ln

2

15
6x5xln

2

5 2 



  

 
 

20. Show that the vectors k̂ĵî2  , k̂5ĵ3î  and k̂4ĵ4î3   form the vertices of a right angled triangle. 

             [3] 

Sol. Show that vector, k̂ĵî2  , k̂5ĵ3î  and k̂4ĵ4î3  . form the vertices of a Right angled  Triangle 

 Given  A  k̂ĵî2   

  B  k̂5ĵ3î   

  C  k̂4ĵ4î3   

   
 We Know that two vectors are perpendicular to each other  
 If their scalar product is zero  
 then, 
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 find CA,BC,AB   

 OAOBAB   

 =  k̂4ĵ4î3    k̂ĵî2   

 k̂6ĵ2î3AB   

 OBOCBC   

 =  k̂4ĵ4î3    k̂5ĵ3î   

  k̂ĵî2BC   

 OCOACA   

 =  k̂ĵî2    k̂4ĵ4î3  = k̂5ĵ3î   

 find CABC   

 =  k̂ĵî2   k̂5ĵ3î   

 = [2×(1)]3 + 5 

 = 2 3 + 5 

 = 5 + 5  

 CABC  = 0 

 Therefor BC is Perpendicular to CA  

 Hence ABC  is a Right angled Triangle 

 
        

OR 
 
 Find the area of a triangle having the points A (1, 1, 1), B(1, 2, 3) and C (2, 3, 1) as its vertices. [3]  
 
Sol. Find the Area of a Triangle laving the Point. A(1,1,1) B (1,2,3) and C (2,3,1) as its vertices 

 Area of ABC = ACAB
2

1
  

 OAOBAB   

 =   k̂3ĵ2î  k̂ĵî   

 AB  k̂2ĵ0   

 ĵ2îAC    

 ACAB = 

021

210

k̂ĵî

 

 – k̂ĵ2î4   

 

 211416ACAB   

 Hence the area of ABC is 
2

21
Square Unit 
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SECTION – D 

21. Evaluate  
1

1

54 1xx5  dx.         [4] 

Sol. dx1xx5 5

1

1

4 


 

 Put 25 t1x   

 
.dx

.dt
.t2x5 4   

 x = 1 t = 2  

 x = 1 t = 0 
  

 I = 2 
2

0

2dtt  

 I = 2 

2

0

3

3

t












 

  I= 
 














 0

2

2
2

3

 

 I= 2 
3

24

3

22













 

 

OR 

 Evaluate  




4

4

2 xsin dx.          [4] 

Sol. 





4

4

2 dxxsin  

 f(x) = Sin2x 

      xSinxSinxf 22  is even function 

     
a

0

a

a
dxxf2dxxf  

 

4

0

2 dxxsin2  

  



 4

0

4

0
dxx2Cos1dx

2

x2Cos1
2  

   4

0

4/
0

2

x2Sin
x











  

 






 









 


0sin
4

2sin
2

1
0

4
 

  
2

1

4
01

2

1

4






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22. In a bank, principal increases continuously at the rate of 5% per year. An amount of Rs. 1,000 is deposited 
with this bank. How much will it worth after 10 years (e0.5 = 1.648).    [4] 

Sol. given p
100

5

dt

dp








  

 p
dt

dp
20   

 dt
p

dp
20   

 ctpln20   

 







 


k
20

t

cp  

 at t = 0 , p = 1000 
 1000 = ek 

 at t = 10 

 k5.0
k

2

1

e.eep 


 

 given that 648.1e 5.0   

 16481000648.1p   

 

OR 
 

 Find the general solution of the differential equation y dx – (x + 2y2) dy = 0.   [4] 

Sol. Given equation 

   0dyy2xydx 2   

  dyy2xydx 2  

 
2y2x

y

dx

dy


  

 this is not the form Qpy
dx

dy
  

   We find 
dy

dx
= 

y

y2x 2
 

 
dy

dx
= y2

y

x
  

 y2
y

x

dy

dx
  

 differential equation is of the form. 

 11 QxP
dy

dx
  

 Where P1 = 
y

1
  and Q1 = 2y 

 Now IF = 
 dy

y

1

e  

  = 
 dy

y

1

e  

  = yloge  
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  =








y

1
log

e   

 IF = 
y

1  

 Solution Will be  

      CdyIFQIFx  

   Cdy
y

1
y2

y

1
x  

   Cdy2
y

x
 

 Cy2
y

x
  

  Cy2yx   

 cyy2x 2   

 

23. Maximize Z = 5x + 3y subject to constraints 3x + 5y  15, 5x + 2y  10, x 0, y  0 
 by using graphical method.         [4] 
Sol. Maximize Z = 5x + 3y 
 Subject to 
  3x + 5y  15 
  5x + 2y    10 
  x  o, y  0 
 3x + 5y   15      5x + 2y  10 

X 0 5 

Y 3 0 

  
Corner points Value of Z 

X 0 2 

Y 5 0 
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(0,3) 9 









19

45
,

19

20
 36.12

19

235
  

(2,0) 10 
 

Hence. Z = 







19

235
 (12.36) is maximum at 








19

45
,

19

20
 

 
 

OR 
 

Minimize Z= 200x + 500y subject to constraints x + 2y 10, 3x + 4y 24, x 0,y 0 by using graphical 
method            [4] 

Sol.  
Minimize , Z = 200x + 500 y 
Subject to , x+2y    10 

 3x + 4y   24 
 x   0 , y   0 
   

x + 2y   10      3x +4y   24 
 
  

  

  
  Corner Points   Value of Z 
       (0,6)      3000 
       (0,5)       2500 
       (4,3)       2300 …….. minimum. 

Hence Z is minimum at (4,3) Ans. 
 

 

X 0 10 

Y 5 0 

X 0 8 

Y 6 0 
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