
Q. NO. EXPECTED ANSWER / VALUE POINT MARKS 

SECTION A 

Questions no. 1 to 18 are multiple choice questions (MCQs) of 1 mark each. 

 

Q1 

 

 

 

 

 

 

 

    

Ans 

 

 

 

  

Q2 

 

 

 

 

 

 

 

Ans 

 

  

Q3 

 

 

 

 

 

 

 
 

Ans 

 

  

Q4 

 

 

 

 

 

Ans 

 

 1 

Q5 

 

 

 

 

 

 

Ans 

 

 1 

1

1

1
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Q6 

 

 

 

 

 

 

 

Ans 

 

 1 

Q7 

 

 

 

 

 

 

 

 

 

Ans 

 

 1 

Q8 

 

 

 

 

 

 

 

 

Ans 

 

 1 

Q9 

 

 

 

 

 

 

 

 

 

Ans 

 

 1 

Q10 

 

 

 

 

 

 

Ans 

 

 1 

Q11 
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Ans 

 

 1 

Q12 

 

 

 

 

 

Ans 

 

 1 

Q13 

 

 

 

 

 

 

 

Ans 

 

  1 

Q14 

 

 

 

 

 

 

 

 

 

Ans 

 

 

  

1 

Q15 

 

 

 

 

 

Ans 

 

 1 

Q16 

 

 

 

 

 

 

 

Ans 

 

 

  

1 
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Q17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans 

 

 1 

Q18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans 

 

 

 

 

 

 

 

  

 

 

1 
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Q19 

 

 

 

 

Ans 

 

 1 

Q20 

 

 

 

 

 

 

Ans 

 

 1 

SECTION B 

Questions no. 21 to 25 are very short answer (VSA) type questions, carrying 2 marks each. 

 

Q21 

 

 

 

 

 

Ans   

 

 
 

 

 

 
 

    
 

Q22(a) 

 

 

 

2 1 2 1

2 1 2 1

2 2

1 1
sec tan cos cot

2 3

1 1
1 tan tan 1 cot cot

2 3

1 1
1 1

2 3

85

36

ec− −

− −

   
+   

   

      
= + + +      

      

      
= + + +      

         

=

1

½

½
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Ans 

 

    
 

 
 

 

OR  

Q22(b) 

 

 

 

 

Ans 
 

 

 

 

 

 

 

 
 

 

 

Q23(a) 

 

 

 

 

 

 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 
 

OR 

Q23(b) 

 

 

 

 

( )( )

( ) ( )
2 2

log
log

1
log 1

log 1

log log

x

y x x
x e x y

y x

x x
dy xx

dx x x

=  =  =

 
−   −  = =

( ) ( ) ( )

( ) ( ) ( )

( )

2

0 0

0 0

LHDat 1

1 1 21 1
lim lim 2

RHDat 1

3 1 21 1
lim lim 1

as LHD RHD,so  is not differentiable at 1

h h

h h

x

hf h f

h h

x

hf h f

h h

f x x

→ →

→ →

=

 − + −− −  = = =
− −

=

− + − + −  = = =−

 =

( )

2

0

2

0

2

0

sin 2 cos3

1
sin 5 sin

2

1 1
cos5 cos

2 5

2

5

I x x dx

x x dx

x x







=

= −

 
= − + 

 

=−





1

1

1

½

½

1

½

½
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Ans   

 

 

 

Q24 

 

 

 

 

 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
1 

 

 
 

 
 

 

 

Q25 

 

 

 

 

 

 

Ans 

|
→
a   

→
b | = |

→
a ||

→
b ||sin |  

As, 0  |sin |  1 

 |
→
a ||

→
b | |sin |  |

→
a ||

→
b |   

 |
→
a   

→
b |  |

→
a ||

→
b |  

For equality,sin 1 is perpendicular to .
2

a b


 =  = 
 

 

½ 

 

½ 

 

½ 
 

 

 

½ 
 

SECTION C 

Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each. 

 

( )

( )

( )

( ) ( )

2

2

1

1

1

2

1

1 1

sin 1

when 1, 0gives 0

sin 1

F x dx
x x

dx
x

x c

x y c

F x x

−

−

=
−

=
− −

= − +

= = =

 = −





( )

( )

4
Position vector of

3

1 ˆˆ ˆi.e. 5 2 5
3

ˆˆ ˆNow, 2 2 3

1 ˆˆ ˆ2 2 1
3

: 3:1

b a
C r

r i j k

AB i j k AB

BC i j k BC

AB BC

−→ −→

−→ −→

−→ −→

−
= =

= − + +

=− − +  =

=− + −  =

=

½

½

½

½

1
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Q26(a) 

 

 

 

 

Ans   

 
 

 

 

1 

 
 

½ 
 

½ 
 

OR 

Q26(b) 

 

 

 

 

 

 

 

 

 

 

Ans   

 

 

 

 

 

 

 

 

 

½+½ 
 

Q27(a) 

 

 

 

  

Ans 

 

 

 

 

 
 

½+½ 
 

( ) ( )

( )

( )
( )

( )

( )

( )

2

2

2

cos cos sin 0

cos sin
cos . tan

cos

cos .sec

1

cos .sec

cos cos

x p y p p y

p p y
x x p p y

p y

dx
p p y

dy

dy

dx p p y

dy
p p y

dx

+ + + =

− +
 =  =− +

+

 =− +

−
 =

+

 =− +

( )

( )

( )

( )

( ) ( ) ( )
2 2

2
; 2

2 1 ; 2

; 2 ; 2

2 1 ; 2
; 2

2

lim 1 , lim 1 and 2

as is continousat 2 1 1

1, 1

x x

x
a x

x a x

f x a b x f x a b x

x b x
b x

x

f x a f x b f a b

f x a b a b

a b

− +→ →

−
+ − − − +  

= + =  = + = 
 − +  + 

−

=− + = + = +

= − + = + = +

 = = −

( ) ( )

( )

( ) ( )

2

log 1 log
; 0

for strictly increasing/decreasing ,put 0

for strictly increasing, 0, and for strictly decreasing ,

x x
f x f x x

x x

f x x e

x e x e

−
=  = 

 =  =

  

1

1

1

1

1
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Q27(b) 

 

Ans   

 

 

1 

 

 
 

½ 
 

½+½ 

 

½ 

 
Q28 

 

 

 

 

 

Ans 

 

  

 

 

 

1 

 

 

 

 

 

 

 

1 

 

1 

 

 

Q29(a) 

 

 

 

 

 

( )  

( )

( )

( ) ( )

2

2

2
; 1,2

2

1 2

2

for absolute maximum / minimum,put 0

4 2

5
Now, 1 and 2 2

2

5
absolute maximum value and absolute minimum value 2

2

I

x
f x x

x

f x
x

f x

x x

f f

= + 

 = −

 =

 =  =

= =

 = =

( )( )

( )( ) ( )( )

( )( )

2

2 2

2
2

2 2

2 2

1 1

1

2 4

1 1
Let , then

2 42 4

1
Let

2 4 2 4

1 3
this gives ,

2 2

1 1 3 1

2 2 2 4

1 3
tan tan

4 22 2 2

x
I dx

x x

x y
x y

y yx x

y A B

y y y y

A B

I dx dx
x x

x x
I c− −

+
=

+ +

+ +
= =

+ ++ +

+
= +

+ + + +

=− =

 =− +
+ +

   
 =− + +  

  



 
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Ans 

 
 

 

 
1 

 

1 
 

1 

OR 

Q29(b) 

 

 

 

 

 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

1 

 

 

 

 

 

 

 
1 

 
 

1 

Q30 

 

 

 

 

 

 

 

 

 

 

 

( )

2

2

2 sin 2

1 cos 2

2 2sin cos

2cos

sec tan

.tan

x

x

x

x

x
I e dx

x

x x
e dx

x

x x e dx

e x c

+
=

+

+
=

= +

= +







( ) ( )

4

0

4

0

4 4

0 0

4

0

1

sin cos

1 1

2 cos sin sin cos
4 4

1 1 1
cos

42 2
sin

4

1
log cos cot

4 42

1 1
log 2 1 or log 2 1

2 2

I dx
x x

dx

x x

dx ec x dx

x

ec x x





 



 





 

=
+

=

+

 
= == + 

   + 
 

    
= + − +    

    

= + − −





 
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Ans  

 

 

Corner Point 

 

Value of 4 3z x y= +  

( )0,0O  0 

( )400,0A  1600 

( )400,200B  2200 

( )200,600C  2600 

( )0,800D  2400 

 

max 2600when 200, 600z x y= = =  

 

 

 

 

 

 

 

 

For correct 

graph  

1½ 
 

 

 

 

 

 

 

 

 

 

 

 

 

For correct 

table 

1 

 
 
 

 

 

½ 

Q31 
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Ans   

 

½ 
 

 

 

1 

 

 

 

 

 

 
1 

 

 
 

½ 
 

SECTION D 

Questions no. 32 to 35 are long answer (LA) type questions carrying 5 marks each. 

 

Q32 

 

 

 

 

Ans   

1 

 

 

1 

 

 

 

2 

 
 

 
1 

 

Q33(a) 

 

 

 

 

 

 

( ) ( ) ( )

( ) ( ) ( )

( )
( ) ( )

( ) ( ) ( ) ( ) ( ) ( )

1

2

3

1 3 1

1 2 3

3 3

3

1 1 2 2 3 3

Let : is appointed as ,

: is appointed as ,

: is appointed as

:companyincrease profits from previous year

4 1 2
here,P ,P ,P

7 7 7

| 0.3, | 0.8, | 0.5

|
|

| | |

E P CEO

E Q CEO

E R CEO

A

E E E

P A E P A E P A E

P E P A E
P E A

P E P A E P E P A E P E P A E

= = =

= = =

=
+ +

=

2
0.5

7
4 1 2

0.3 0.8 0.5
7 7 7

1

3



 +  + 

=

( )

( )

( )

( )

( )

For reflexive:clearly i.e.2 is integer divisible by 2.

, is reflexive.

For symmetric : , is integer divisible by 2.

is integer divisible by 2 ,

For transitive : , is integer divisible by 2.

and ,

x x x

x x R R

x y R x y

y x y x R

x y R x y

y z R

+

  

  +

 +  

  +

 

( )

( )

   

is integer divisible by 2.

so, 2 is integer divisible by 2.

is integer divisible by 2 ,

Equivalenceclass 2 4, 2,0,2,4

y z

x z y

x z x z R

+

+ +

 +  

= − −
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Ans 

 

 

½ 
 

 
 

1 

 

 

½ 
1 

OR 

Q33(b) 

 

 

 

 

 

 

Ans 

 
 
 
 

1 

 
1 

 

 

1 

 

1 

 

½ 
 

½ 

Q34 

 

 

 

 

Ans 

 

 

 

 

 

 

 

For correct 

figure 

1 mark 

 

 

 

 

 

 

( ) ( )

( )

( ) ( )( ) ( )( )( )

( )

( ) ( ) ( )

4 2 3

3 2

2

62 9 4 124

asat 1, attains local maximum value, 1 0 120

now, 4 124 120 4 1 30 4 1 5 6

Critical points are 6,1, 5

12 124

6 0, 1 0 , 5 0

so attains local maximum v

f x x x ax f x x x a

x f f a

f x x x x x x x x x

x

f x x

f f f

f

= − + +  = − +

= =  =

 = − + = − + − = − − +

=−

 = −

  −   

alueat 1and local minimum valueat 6, 5x x= =−

( )

( )
2 2 3

2

2

2

2

2

100 cm

Let length of rectangle be cmand breadth be 150 cm.

Let be the radius of cylinder 2
2

75
150

4 2 4

150 3

2 4

0 100cm

75
0 is maximum when 100cm.

Length of

x

x x

x
r r x r

x x x
V r h x

dV x x

dx

dV
x

dx

d V
V x

dx




 
  

 


=

−

 =  =

 
= = − = − 

 

= −

=  =

=−   =

rectangleis100cmand breadth of rectangleis50cm.

1

1
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2

2

0

2

2 1

0

Required area 4 16

4 16 8sin
2 4

16
8 3

3

x dx

x x
x



−

= −

  
= − +   

  

= +



 

 

 

1 

 
2 

 
 

1 
 

Q35(a) 

 

 

 

 

 

 

Ans 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 

 

 

1 

 

 

 

 

1 

 

1 

OR 
Q35(b) 

 

 

 

 

 

 

 

 

Ans 

 

d.r’s of CD are < 1, – 2, 2 >                

 d.r’s of AB are  < 1, – 2, 2 >  

 

 

 

 

 
½ 

 

( ) ( )

( )

1 2

1 2

1 2

1 2

1 2 1 7
: ; :
1 2 3 0 3 2

any point on is ,2 1,3 2 &any point on is 1, 3 ,2 7

If and intersect,

1,2 1 3 and3 2 2 7 1and 1

Point of intersection of and is 1,3,5 .

Let d.r.'s of required line b

x y z x y z
l l

l l

l l

l l

 

    

      

− − − −
= = = = = =

−

+ + − +

= + =− + = +  = = −

e , , .Then,

2 3 0and 3 2 0
13 2 3

1 3 5
Required equation of lineis

13 2 3

a b c

a b c
a b c b c

x y z

 

+ + = − + =  = =
− −

− − −
= =

− −

1

1
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 Equation of AB is 
1

1x +
 = 

2–

2–y
 = 

2

1–z
  

 Equation of CD is 
1

4–x
 = 

2–

7y +
 = 

2

8–z
  

 Let 
→

1
a  = – 

^
i  + 2

^
j  + 

^
k , 

→

2
a  =  4

^
i  – 7

^
j  + 8

^
k  & 

→
b  =  

^
i  – 2

^
j  + 2

^
k  

Now, 
→

2
a  – 

→

1
a  =  5

^
i  – 9

^
j  + 7

^
k  

(
→

2
a  – 

→

1
a )  

→
b  = 

^

22–1

79–5

k
^
j

^
i

 = – 4
^
i  – 3

^
j  – 

^
k  

Distance between AB and CD is given by 
( )2 1a a b

d
b

− 
=  

d = 
441

1916

++

++
 = 

3

26
 

2 2 22 (– 4) (4) 6CD= + + =    

Area of parallelogram ABCD = b  h = 6  
3

26
 = 262  

 

 

 

 

 

 

 
1 

 

 

1 

 

 

 

 

½ 

 

 

                                                                                   SECTION E 

Questions no. 36 to 38 are case study based questions carrying 4 marks each. 

 

Q36 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½

1

½
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Ans(i) 

 

 

 

  X 1 2 3 4 5 6 1  

  P(X) k 4k 9k 8k 10k 12k   
 

1 

 
Ans(ii) 

 

 

 

 

 

k + 4k + 9k + 8k + 10k + 12k = 1 

k = 
44

1
 

 

1 

Ans 

(iii) (a) 
Mean = i ix p = k + 8k + 27k + 32k + 50k + 72k 

            = 190k 

           = 
190 95

or
44 22

  

 

 

 

 

OR 
Ans 

(iii)(b) P(1 < X < 6) = 4k + 9k + 8k + 10k 

                          = 31k 

                          = 
44

31
 

 

1 

 

 

 

1 

 

1

1
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Q37 

 

Ans(i) 
dP dP

kP k dt
dt P

=  =    

 log or kt CP kt C P e + = + =  

 

 

 

 

 
 

Ans(ii)  

 

 

½ 

½ 
1 

 

log

when 0, 1000 log1000

when 1, 2000 log 2000 log1000

log 2

P kt C

t P C

t P k

k

= +

= =  =

= =  = +

 =

1

1
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Q38 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans(i) 

Let No. of girl child scholarships = x 

No. of meritorious achievers = y 

x + y = 50  

3000x + 4000y = 180000   or 3x + 4y = 180 

1 1 50

3 4 180

x

y

     
=     

     
 

 

 

 

 

 

 

 

 

 

 

1 

Ans(ii) 
1 1

1 0
3 4

= 

 

 

 

 

MS_XII_Mathematics_041_65/3/1_2023-24 Page 20



 system is consistent. 
 

 

 

Ans 

(iii)(a) Let A = 








43

11
 , X = 









y

x
 , B = 









180

50
  

AX = B  X = A–1B  

X = 








13–

1–4
 









180

50
 = 









30

20
  

x = 20, y = 30 

 

 

 

 

½ 
 

1 
 

½ 

 

OR 

 

Ans 

(iii)(b) 
Required expenditure = ₹ [30(3000) + 20(4000)]  

= ₹ 1,70,000 

1 
 

1 

 

 

 

1
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