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(Series HMJ/5 Code No. 65/5/1) 

MATHEMATICS XII (041) 

SECTION A 
(Question numbers 01 to 20 carry 1 mark each.) 

Q01. (c) A(adj.A) A I  

 A 10   

 So, 
3 1 2adj.A A 10 100


   . 

Q02. (d) A 8  

 33A 3 A 27 8 216     . 

Q03. (a) 5x 5xdy
5Ae 5Be

dx
   and 

2
5x 5x

2

d y
25Ae 25Be

dx
   

 
2

5x 5x

2

d y
25(Ae Be ) 25y

dx
    . 

Q04. (a) Put 3 2 dy
x y x dx

3
    

 So, 
32 x y y1 1

x e dx e dy e C
3 3

     

 
3 32 x x1

x e dx e C
3

   . 

Q05. (c) As ˆ ˆ ˆ ˆi .k i k cos 1 1 0 0
2


     . 

Q06. (a) EA EB EC ED EA EC EA EC       
       

0


. 

Q07. (a) Re-writing the lines 
x 2 y 3 z 4 x 1 y 4 z 5

and
1 1 k k 2 2

     
   

 
 

 For the lines to be perpendicular, we must have 1 k 1 2 ( k) ( 2) 0         

 
2

k
3

   . 

Q08. (b) half plane that neither contains the origin nor the points of the line 2x 3y 6  . 

Q09. (c) Let A : the card is a spade and, B : the picked card is a queen. 

 We have a total of 13 spades and 4 queen cards. Also only one queen is from spade. 

 

1
P(A B) 152P(A | B)

4P(B) 4
52


    . 
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Q10. (d) Here A {4,5,6} and B {1, 2,3,4}  . Note that A B {4}  . 

 Now P(A B) P(A) P(B) P(A B)      

 
3 4 1

P(A B) 1
6 6 6

      . 

Q11. reflexive 

Q12. Consider 
1 0 1 1

2(A B) (A 2B) 2
1 1 0 1

   
          

 

 
1 1

3A
2 1

 
   

 
 

 
1 1 1/3 1/31

A
2 1 2/3 1/33

   
     

   
. 

Q13. Here 
b

f (x) ax ; a 0,b 0, x 0
x

      

 
2 3

b 2b
f (x) a and, f (x)

x x
      

 For critical points, 
2

b b
f (x) a 0 x

x a
         

b
x 0 x

a



   


 

 As 
3/2

3/2

3/2

b 2b 2a
f 0

ba b

a

 
     
 

 so, f (x) has least value at 
b

x
a

 . 

 Also, the least value of function is, 
b b b

f a ab ab 2 ab
a a b

a

 
      

 
. 

Q14. Re-writing the given D.E. 
dy 2

y x
dx x

 
  
 

 
2

P(x) , Q(x) x
x

 
   

 
 

 So, integrating factor is 
2

dx
2log x 2xe e x   . 

OR 
 Degree is 2. 

Q15. We have ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆr 3i 4j 7k (i j 6k) (3i 4 j 7k)          


 

 ˆ ˆ ˆ ˆ ˆ ˆr 3i 4 j 7k ( 2i 5j 13k)        


 is the required equation. 

OR 

 perpendicular  

Q16. 1 1 1 117
sin sin sin sin 2 sin sin sin sin

8 8 8 8 8
                

                         
. 

Q17. 1 1 4 1 41
A

1 3 1 33 ( 4)
     
           

 

Q18. As f is continuous at x 3  so, we must have 
x 3
limf (x) f (3)


  

 
2

x 3

x 9
lim k

x 3
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x 3
lim(x 3) k


    

 k 3 3 6    . 

Q19. We have 4f (x) x 10   

 3f (x) 4x   

 As f (x h) f (x) hf (x), where h 0     

 Put x 2, h 0.1   

 f (2.1) f (2) (0.1)f (2)    

 f (2.1) (16 10) (0.1)(4 8)      

 Therefore, f (2.1) 6 3.2 9.2   . 

OR 

 
dy

2 2sin 3x cos3x 3
dx

   6sin 6x  

 
at x /6

dy
6sin 6 0 0

dx 


     

. 

Q20. 
4

1

x 5 dx
4

42

1
1

1
(x 5)dx (x 5)

2
         

  
1 15

1 16
2 2

     . 

 
SECTION B 

(Question numbers 21 to 26 carry 2 marks each.) 

Q21. Given 
4x 3 2

f (x) , x
6x 4 3


 


 

 Now  

4x 3
4 3

4x 3 6x 4
fof (x) f f (x) f

4x 36x 4
6 4

6x 4

 
              

 

 

 

4x 3
4 3

16x 12 18x 12 34x6x 4
fof (x) x

4x 3 24x 18 24x 16 34
6 4

6x 4

 
         

    
 

 

 

 
4x 3

Also let y f (x)
6x 4


 


  

 6xy 4y 4x 3     

 6xy 4x 3 4y       

 
3 4y

x
6y 4


 


   

 So, 1 13 4y 3 4x 2
f i.e., f (x) , x

6y 4 6x 4 3
  
  

 
. 

OR 
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 We have R {(a, b) : a b}   where a,bR.  

 (i) Symmetry : Observe that 1 2  is true but 2 1  is not true.  
 That is, (1,2) R  but  (2,1) R  so, R is not symmetric.  

(ii) Transitivity : Observe that if a b  and b c  are both true then, a c  is also true, for all 
real numbers a, b, c.  

 That is, (a, b) R  and (b,c) R  implies (a,c) R  so, R is transitive. 

Q22. 
2 22 2

x dx 1 (2x 3)dx 3 dx

x 3x 2 2 x 3x 2 2 3 1
x

2 2


 

       
    

   

    

 2

2

3 1
x

x dx 1 3 1 2 2log x 3x 2 log C
1 3 1x 3x 2 2 2 2 x
2 2 2

 
      

    
  

 2

2

xdx 1 3 x 1
log x 3x 2 log C

x 3x 2 2 2 x 2


     

   . 

Q23. Here x a cos , y bsin     

 
dx dy

a sin , bcos
d d

     
 

 

 So, 
dy dy d 1 b

bcos cot
dx d dx a sin a


      

  
 

 Now 
2

2 2 3

2 2

d y b d b 1 b
cosec cosec cosec

dx a dx a a sin a


      

 
. 

OR 

 Let 2 cos xy sin x, z e   

 cosxdy dz
2sin x cos x sin 2x, e ( sin x)

dx dx
       

 
cosx

dy dy dx 1
2sin x cos x

dz dx dz e ( sin x)
    

 
 

 That is, 
cosx

dy 2cos x

dz e
  . 

Q24. Consider 
2x

2x y y y

2 2 2

1 1 1 2 2 1 1 1 e
e dx e dy e dy e

x 2x 2 y y y y y 2x

      
                    

    

[
dy

Put 2x y dx
2

    

 So, 

22 2x 4 2 2 2
2x

2

1 1

1 1 e 1 e e e e
e dx 1

x 2x 2x 2 2 1 2 2

      
                  

 . 

Q25. Let 
1

n

0

I x(1 x) dx   

 
1

n

0

I (1 x)[1 (1 x)] dx      
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1

n

0

I (1 x)x dx    

 
1

n n 1

0

I (x x )dx    

 

1n 1 n 2

0

x x
I

n 1 n 2

  
     

 

  
1 1

I 0 0
n 1 n 2

 
       

 

 
1

I
(n 1)(n 2)

 
 

. 

Q26. As A and B are independent events so, A and B   are also independent. 

 P(A B ) P(A ) P(B )        

 P(A B ) [1 P(A)] [1 P(B)]        

 P(A B ) [1 0.3] [1 0.6] 0.7 0.4          

 Therefore, P(A B ) 0.28   . 

 
SECTION C 

(Question numbers 27 to 32 carry 4 marks each.) 

Q27. 1 1 π
We have sin (1 x) 2sin x

2
      

 1 1sin (1 x) π/2 2sin x      
1 1sin sin (1 x) sin π/2 2sin x             

11 x cos(2sin x)    
1 21 x 1 2[sin(sin x)]        (By using 2cos2 1 2sin     

21 x 1 2x     22x x 0      
x(2x 1) 0     

1
x 0,

2
   

1
x

2
  doesn’t satisfy the given equation. 

 x 0   is the required solution. 

Q28. Here x log xy (log x) x   

 
x log xlog(log x ) log xy e e    

 
2x log(log x) log x log x x log(log x ) (log x )y e e e e      

 
2x log(log x ) (logx )dy 1 1 1

e x log(log x) 1 e 2 log x
dx log x x x

   
          

  
 

 x logxdy 1 2log x
(log x) log(log x) x

dx log x x

   
      

  
. 

Q29. 
dy y y

x sin x ysin 0
dx x x
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y
ysin x

dy x
...(i)

ydx
x sin

x

 
 

  
 
 
 

   

 Consider 
y y

f (x, y) cosec
x x

 
   

 
 

 On putting x λx, y λy  , we get : 
λy λy y y

f (λx,λy) cosec cosec f (x, y)
λx λx x x

   
       

   
 

 So, it is homogeneous. 
 Now put y vx  in (i).  

 On differentiating w. r. t. x both the sides, we get : 
dy dv

v x
dx dx

   

 So by (i), we have : 
dv vx 1

v x
dx x sin(vx/x)

     

 
dx

sin vdv
x

     

 cos v log | x | k      

 
y

cos log | x | k
x

 
   

 
 

 It is given that x = 1 when 
π

y
2

 , so 
π/2

cos k log |1|
1

 
  

 
 

 k 0   

 
y

cos log | x |
x

 
  

 
 is the required solution. 

Q30. Let a 2 3 2 4 5ˆ ˆ ˆ ˆ ˆ ˆi j k, b i j k    
 

 

 The diagonals of parallelogram are given as ˆ ˆ ˆ ˆ ˆ ˆp a 3i 6j 2k, q a i 2j 8kb b        
    

 

 
ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ3i 6j 2k 3i 6 j 2k i 2 j 8k i 2j 8k

ˆ ˆp and, q
79 36 4 1 4 64 69

       
    

   
 

 Note that, the second diagonal q


 can be taken as ˆ ˆ ˆq a i 2 j 8kb     
  

 as well. In that case, 

 
ˆ ˆ ˆ ˆ ˆ ˆi 2 j 8k i 2j 8k

q̂
1 4 64 69

    
  

 
. 

OR 

 We’ve ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆAB (2i j 4k) (i 2j 3k) i 3j k,        


 

 ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆAC (4i 5j k) (i 2j 3k) 3i 3j 4k        


. 

 Also 

ˆ ˆ ˆi j k
ˆ ˆ ˆAB AC 1 3 1 9i 7 j 12k

3 3 4

     



 
 

 So, 
1

ar(ABC) AB AC
2

 
 

 

 
1

ar(ABC) 81 49 144
2
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274

ar(ABC) Sq. units
2

  . 

Q31. Let the number of Souvenirs of type A and type B be x and y, respectively. 
 To maximize : Z  ` (100x 120y)  

 Subject to constraints :  
 x 0,  

 y 0,  

 
5x 8y 200,

10x 8y 240

 

 
 

 
     Corner Points Value of Z (in `) 

     A(0, 25)  3000 

     B(8, 20)  3200 Maximum  

     C(24, 0)  2400 
 

 Hence maximum profit of `3200 is obtained when 8 souvenirs of type A and 20 souvenirs of 
 type B is manufactured. 

Q32. Here rotten apples are   3 and, fresh apples are   7. 

 Total no. of apples   10. 

 Let X : no. of rotten apples. 

 So X can take values 0, 1, 2, 3. 

 Let E : getting a rotten apple. 

 
3 7

P(E) , P(E )
10 10

  . 

 So, 
343

P(X 0) P(E )P(E )P(E )
1000

     , 
441

P(X 1) 3P(E)P(E )P(E )
1000

    , 

 
189

P(X 2) 3P(E)P(E)P(E )
1000

   , 
27

P(X 3) P(E)P(E)P(E)
1000

    

 The probability distribution table is :  

X 0 1 2 3 

P(X) 343

1000
 

441

1000
 

189

1000
 

27

1000
 

 Now mean, 
343 441 189 27

X P(X) 0 1 2 3
1000 1000 1000 1000

           

 
900 9

or,
1000 10

  . 

OR 

 Let A : getting type B ghee, E1 : getting ghee from shop X, E2 : getting ghee from shop Y. 

 1 2

1 1
P(E ) , P(E ) ,

2 2
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 1 2

40 4 60 6
P(A|E ) , P(A|E )

70 7 110 11
     

 Using Bayes’ Theorem,  
   

       
2 2

2

1 1 2 2

P E P A|E
P E |A

P E P A|E +P E P A|E
  

  2

1 6 6
42 422 11 11P E |A

1 4 1 6 4 6 44 42 86
2 7 2 11 7 11


    

   

 

  2

21
P E |A

43
  . 

SECTION D 
(Question numbers 33 to 36 carry 6 marks each.) 

Q33. Let the d.r.’s of the required line L (say) be a, b, c. 

 Since L is perpendicular to 
x 2 y 3 z 1 x 1 y 2 z 3

and,
1 2 4 2 3 4

     
    . 

 So, using 1 2 1 2 1 2a a b b c c 0    we get : 

 a 2b 4c 0...(i)    

 2a 3b 4c 0...(ii)    

 Solving (i) and (ii), 
a b c a b c

i.e.,
8 12 8 4 3 4 4 4 1

   
    

. 

 Hence the d.r.’s of line L are –4, 4, –1. 

 The required vector and Cartesian equations of the line L are respectively  

 ˆ ˆ ˆ ˆ ˆ ˆr i j k ( 4i 4j k)       


 and 
x 1 y 1 z 1

4 4 1

  
 

 
. 

 Let   be the angle between given lines. 

 So, 
1 2 2 3 4 4 24

cos
1 4 16 4 9 16 21 29

    
  

   
 

 1 24
cos

609

  
   

 
. 

Q34. Consider the diagram  

  

 Here 2 2x y 9...(i)   and 2 2(x 3) y 9...(ii)    

 Centre of (i) and (ii) are at (0, 0) and (3, 0) respectively. 
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 Solving (i) and (ii), we get : 9 6x 0   
3

x
2

   

 Required area
3/2 3

2 2

0 3/2

2 9 (x 3) dx 9 x dx
 

     
 
   

 
3/2 3

2 1 2 1

0 3/2

x 3 9 x 3 x 9 x
2 9 (x 3) sin 9 x sin

2 2 3 2 2 3
 

      
                

 

 

1 1

1 1

3 9 9 1 9
9 sin 0 sin ( 1)

4 4 2 2 2
2

9 3 9 9 1
0 sin 1 9 sin

2 4 4 2 2

 

 

     
                

   
   

           

 

 
9 3 9 9 9 9 3 9

2
8 2 6 2 2 2 2 8 2 6

     
            

  
 

 
9 3 9

2 2 9
8 6 2

  
        

  
 

 
9 3

2 3 Sq. units
4

  
   

  
 

OR 

 
4

2

1

Let I (x x)dx   

 We know          
b

n
a

f x dx lim h f a f a h f a 2h ... f a (n 1)h


           ,  

 As  n , h 0 nh b a 4 1 3          

    
b n 1

n
r 0a

f x dx lim h f a rh





         …(i) 

 Here 2f (x) x x, a 1, b 4    . 

 2f (a rh) (a rh) (a rh)       

      
2

f 1 rh 1 rh 1 rh        

   2 2f 1 rh r h rh    . 

 By using (i), 
4 n 1

2 2 2

n
r 01

(x x)dx lim h r h rh





      

 
n 1 n 1

2 2

n
r 0 r 0

I lim h h r h r
 


 

 
   

 
   

 2

n

n(n 1)(2n 1) n(n 1)
I lim h h h

6 2

   
    

 
 

 
n

nh(nh h)(2nh h) nh(nh h)
I lim

6 2
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3(3 0)(6 0) 3(3 0)

I
6 2

  
    

 
9 27

I 9
2 2

    . 

Q35. Given 2xy c ...(i)  

 Let S (ax by)    

 
2bc

S ax
x

     

 
2

2

dS bc
a

dx x
     

 Also, 
2 2

2 3

d S 2bc

dx x
  

 For local points of maxima and/or minima, we have : 
dS

0
dx

  

 
2

2

bc
a 0

x
     

 
b

x c
a

   

 
2 2

3/22
b

3at x c
a

d S 2bc
0

dx b
c

a



 

 
 
 

    

 
b

S is minimum at x c
a

  . 

 Also, minimum value of S ax by 2ax        

2
2

2

b ax
x c c

a b

Replacing value of c in (i), we get ax by

 
   

 
  


 

 That is, 
b

S 2ac
a

    

 S 2c ab  . 
Q36. Given that a, b, c are pth, qth and rth terms of a G.P. then,  

 p 1 q 1 r 1
p q rA AR a, A AR b, A AR c        , where A and R are the 1st term and common 

 ratio of the geometric progression respectively. 

 Consider LHS : Let 

log a p 1

log b q 1

log c r 1

     

 

p 1

q 1

r 1

log AR p 1

log AR q 1

log AR r 1







  

     

  

   
n

log(mn) log m log n,

log(m) n log m

 





 

 

log A (p 1) log R p 1

log A (q 1) log R q 1

log A (r 1) log R r 1
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 By 1 1 3C C (log A)C   

 

(p 1) log R p 1

(q 1) log R q 1

(r 1) log R r 1



   



    

 Taking log R common from C1 

 

p 1 p 1

log R q 1 q 1

r 1 r 1



   



    

 By 1 1 3C C C   

 

p p 1

log R q q 1

r r 1

     

 Since 1 2C and C  are identical, 0 RHS   . 

OR 

 Here 

2 3 5

A 3 2 4

1 1 2

 
  
 
  

 

 1

2 3 5

A 3 2 4 3( 2) 5(1) 1 0 A exists.

1 1 2





         



 

 Consider ijA  be the cofactors of element ija  of A. 

 11 12 13 21 22 23 31 32 33A 0, A 2, A 1, A 1, A 9, A 5, A 2, A 23, A 13             

 

0 1 2

adj.A 2 9 23

1 5 13

 
   
 
  

   

 1

0 1 2
1

A adj.A 2 9 23
A

1 5 13



 
       
   

…(i) 

 Now consider the equations,  

 

2x 3y 5z 11,

3x 2y 4z 5,

x y 2z 3

  

   

   

 

 Let 

2 3 5 x 11

M 3 2 4 , X y , N 5

1 1 2 z 3

     
         
     
           

 

 MX N  

 1 1X M N A N        ( A M  

 By (i), 

0 1 2 11

X 2 9 23 5

1 5 13 3
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x 1

y 2

z 3

   
    
   
      

 

 By equality of matrices, we get : x 1, y 2, z 3   . 
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