
MARKING SCHEME 

MATHEMATICS 

SECTION A 
Marks 

Q1 

Ans (d) 0 1 

Q2 

Ans (a)12 1 

Q3 

Ans (c)AB = BA 1 

Q4 
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Q. No. Expected Answers/Value Points



Ans 
(b) 

6


 

1 

Q5 

 
Ans 

 
 

 

 

  1 

Q6 

 
 

Ans 

 
 

 

1 

Q7 

 
 

Ans 
 

 

1 
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Q8 

 
 

Ans 
 

 

1 

Q9 

 
Ans (b) 2 

 

1 

Q10 

 
Ans 

 

1 

Q11 

 
Ans 

 

1 

Q12 

 
Ans 

 

1 
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Q13 

 
Ans 

 
1 

Q14 

 
Ans 

 
 

1 

Q15 

 
Ans (d) 0 

 

1 

Q16 

 
Ans 

 
 

1 
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Q17 

 
Ans (d) infinite 

 

1 

 

 

 

 

 

 

 

Q18 

 

 

 
Ans 

 
1 

 
Q19 

 
Ans 

 

1 
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Q20 

Ans 1 

SECTION B 

Q21 

Ans 

(
→
r  ×

^
j ) . (

→
r × 

^
k ) – 12 = (3

^
k – 6

^
i ) . (– 3

^
j – 2

^
i ) – 12 

 = 12 – 12 = 0 

   1
1

2

   ½ 

Q22 

Ans 

cos
𝜋

4
 = 

|𝛼 . 1 + 0 + 𝛽|

√𝛼2 + 𝛽2 + 25 √2
 

1

√2
 = 

|𝛼 + 𝛽|

√𝛼2 + 𝛽2 + 25 √2

Squaring both sides, we get 

2 + 2 + 2 = 2 + 2 + 25

  = 
25

2

   1 

   ½ 

   ½ 

Q23 

Ans 

f (x) = a(sec2 x + cosec2 x)

As a > 0  and sec2 x , cosec2 x are squares,  f (x) > 0

 f(x) is an increasing function in its domain. 

   1 

   ½ 

Q24(a) 

Ans 

(a) Given expression = 
3𝜋

4
+

2𝜋

6
  + 

𝜋

2

= 
19

12



   1½ 

    ½ 
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   ½ 



 OR  

Q24(b) 

 
Ans 

(b)  

                      

Correct graph 

Here, the points A, B, C and D are respectively 

(0,
𝜋

4
) , (0, −

𝜋

4
) , (

1

√2
, 0) , (−

1

√2
, 0). 

Range = [– 
𝜋

4
,
𝜋

4
]                    

 

 

    

 

 

 

 

 

 

   

 

 

 

 

 

 

 

    1 

 

    

 
   1 

Q25(a) 

 
Ans 

(a) y = x1/x 

 ⇒log y = 
1

𝑥
log x   

⇒
1

𝑦
 
dy

dx
 = – 

𝑙𝑜𝑔  𝑥

𝑥2
 + 

1

𝑥2
   

𝑑𝑦

𝑑𝑥
 = 𝑥

1

𝑥  
(1 – log x)

𝑥2
  

 ⇒ (
𝑑𝑦

𝑑𝑥
)𝑥=1= 1  

 

 

    

    ½  

 

    1 

 

 

    ½  

 OR  

Q25(b) 

 
Ans 

(b) 
𝑑𝑥

𝑑𝑡
 = 2a cos 2t  

𝑑𝑦

𝑑𝑡
 = 2a(–  sin 2t + 

sec2 t

2 tan t
) = 2a 

𝑐𝑜𝑠2  2t

sin 2t
  

𝑑𝑦

𝑑𝑥
 = cot 2t  

   

    ½  

 

    1 

 

    ½  
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 SECTION C  

Q26(a) 

 
Ans 

(a) Given differential equation is  

2xy
𝑑𝑦

𝑑𝑥
 + y2 = 2y(1 + x2)  


𝑑𝑦

𝑑𝑥
 + 

𝑦

2𝑥
 = 

1

𝑥
 + x  

Integrating factor = 𝑒∫
1

2𝑥
𝑑𝑥

 = 𝑒𝑙𝑜𝑔  √𝑥 = √𝑥  

Solution is given by  y√𝑥 = ∫ (
1

√𝑥
 +  x

3

2)dx  

y√𝑥 = 2√𝑥 + 
2𝑥

5
2

5
 + C ,or y = 2 + 

2𝑥2

5
 + 

𝐶

√𝑥
 

 

 

 

 

      

   ½  

 
 

   1 

    

   1 

 

   ½  

 OR  

Q26(b) 

 
Ans 

(b) Given differential equation is 
𝑑𝑦

𝑑𝑥
 = 

𝑦

𝑥
 – 𝑒

𝑦

𝑥  

Let y = vx   
𝑑𝑦

𝑑𝑥
 = v + x

𝑑𝑣

𝑑𝑥
  

The given equation becomes v + x
𝑑𝑣

𝑑𝑥
 = v – ev 

– e–vdv = 
𝑑𝑥

𝑥
  

Integrating both sides, we get  

e–v = log x + C  

𝑒– 
𝑦

𝑥 = log x + C  

 

   

   ½  

 

    ½  

 

 
    ½  

 

 
    1 

 

    ½  

Q27 

 
Ans 

Let I = ∫
√4 – x

√𝑥 + √4 – x

3

1
dx 

 I = ∫
√4−(4−𝑥)

√4 – x + √4−(4−𝑥)

3

1
dx  

2I = ∫
√4 – x + √𝑥

√4 – x + √𝑥

3

1
dx = ∫ 1

3

1
dx  

2I = 𝑥|1
3 = 2  

 I = 1 

 

 

 

 

   1 

 

 

   1 

 

   ½  

      

   ½  
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Q28 

Ans 

Let I = ∫
1

√4𝑥2 – (x log x)2

𝑒

1
dx 

 = ∫
1

𝑥√4 – (log x)2

𝑒

1
dx         [ Let log x = t   

1

𝑥
dx = dt] 

 = ∫
𝑑𝑡

√4 – t2

1

0

= 

1

0

1–

2

t
sin = 

𝜋

6

   1 ½ 

    ½ 

1 

Q29(a) 

Ans 

(a)I = ∫
cos  x

3 sin x – 4 sin3 x
 dx 

Let sin x = t ⇒ cos x dx = dt 

I = ∫
dt

3t – 4t3

 = ∫
1

t3(
3

t2
 – 4)

dt 

Let 
3

t2
– 4 = z   – 

6

t3
dt =  dz 

I = – 
1

6
∫

dz

z

= – 
1

6
log  z + C 

= – 
1

6
log  3 cosec2 x – 4 + C

   ½ 

   ½ 

   ½ 

   ½ 

    ½ 

    ½ 

OR 

Q29(b) 

Ans 

(b)Let I =  x2 log (x2 + 1)dx

= log (x2 + 1) .
𝑥3

3
– ∫

2𝑥

𝑥2 + 1
 . 

𝑥3

3
dx 

 = 
𝑥3

3
log (x2 + 1) –

3

2
∫

𝑥4

𝑥2 + 1
dx 

   1 

    ½ 
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 = 
𝑥3

3
log (x2 + 1) –

3

2
∫ (𝑥2 – 1 + 

1

𝑥2 + 1
)dx 

 = 
𝑥3

3
log (x2 + 1) –

3

2
[

  𝑥3

3
 – x +  tan–1 x] + C

    ½ 

     1 

Q30 

Ans 

 Corner points Value of Z = 500x + 400y 

 (20, 180) 82000 

 (40, 160) 84000 

 (20, 80)      42000 →  Minimum

    2 
for 

correct 

graph 

   1 

Q31(a) 
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Ans 

(a) 

X 0 1 2 3 4 5 1 

P(X) 
6

36
 

10

36
 

8

36
 

6

36
 

4

36
 

2

36
 2 

 

 

 
1 ½  

 
 

 1 ½  

 OR  

Q31(b) 

 
Ans 

(b)E1 = Biased coin is selected ( )1

1

2
P E =  

E2 = Fair coin is selected ( )2

1

2
P E =   

A   = Head appeared on tossing a selected coin . 

1 2

1 1
,

4 2

A A
P P

E E

   
= =   

   
 

By Bayes’ Theorem P(
 𝐸1

𝐴
) = 

𝑃(𝐸1) P(
𝐴

 E1
)

𝑃(𝐸1) P(
𝐴

 E1
) + P(𝐸2) P(

𝐴

 E2
)
 

= 

1

2
.
1

4
1

2
 . 

1

4
 + 

1

2
 . 

1

2

  

  = 
1

3
 

 

 

 

    ½  

 

     

 

   

 

 

     1 

 

 

 

 

 

 

 

1 

 

   ½  

 SECTION D  

Q32 

 
Ans 

Let x1, x2 R (Domain) such that f(x1) = f(x2)                                               

⇒
5𝑥1 – 3

4
 =  

5x2 – 3

4
 

 5x1 = 5x2   x1 = x2 

 f is one-one.    

 

 

 

 

2
1

2
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Let  𝑦 ∈ 𝑅 (co-domain). Then f(x) = y for some x . 

if,  𝑦 =
5𝑥 – 3

4
, 𝑖. 𝑒. , 𝑖𝑓,   𝑥 =

4𝑦 + 3

5
, which ∈ 𝑅(Domain) 

Thus, for every y∈ 𝑅(co − domain), there exists 
4𝑦 + 3

5
∈ 𝑅(domain) 

such that 𝑓 (
4𝑦 + 3

5
) = 𝑦 

 Range of f = R = codomain of f. Hence, f is onto. 

2
1

2

Q33 

Ans 

 x2 + y2 = 4 and y = mx

x2 + m2x2 = 4   x =
2

√1 + m2

x- coordinate of the required point of intersection is
2

√1 + m2
. 

According to question, 

∫ 𝑚𝑥 𝑑𝑥

2

√1 + 𝑚2

0
 + ∫ √4 – 𝑥22

2

√1 + m2

dx = 
𝜋

2



2m 1

2

0

2

2

x
m

+
+ 

𝑥

2
√4 – 𝑥2  +  2 𝑠𝑖𝑛–1  

𝑥

2
| 2

√1 + m2

2

= 
𝜋

2


2𝑚

1 + m2 + 𝜋 –
2m

1 + m2 – 2 sin–1 1

√1 + m2
= 

𝜋

2

   1 
for 

correct 

figure 

    1 

  1+1 

   ½ 
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 
𝜋

4
 =  sin–1  

1

√1 + m2

 
  1

√2
 =  

1

√1 + m2
 m2 + 1 = 2

  m = 1 (as m > 0)    ½   

Q34(a) 

Ans 

(a) getting, A2 = [
5 0 8
2 4 5
8 0 13

] 

getting, A3 = [
21 0 34
12 8 23
34 0 55

] 

 A3 – 6A2 + 7A + 2I =

[
21 0 34
12 8 23
34 0 55

] – [
30 0 48
12 24 30
48 0 78

] + [
7 0 14
0 14 7
14 0 21

] + [
2 0 0
0 2 0
0 0 2

] 

 = [
0 0 0
0 0 0
0 0 0

]= O 

1
1

2

1
1

2

   1 

   1 

OR 

Q34(b) 

Ans 

(b)adj A = [
– 7 – 2
– 5    3

] 

 A = – 31 

A–1 = 
–1

31
[
– 7 – 2
– 5    3

] 

Given system of equations is 










7–2

5 3
[
𝑥
𝑦] = [

  11
–3

] 

which is AX = B, where 𝑋 = [
𝑥
𝑦] , 𝐵 = [

  11
–3

] 

   1 

    1 

   ½ 

   ½ 
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⇒X = (A)–1B

⇒X = (A–1)B

=
–1

31 








3   2–

5–7–
[
  11
– 3

] = [
2
1
] 

 x = 2,   y = 1 

    ½ 

    ½ 

    1 

Q35(a) 

Ans 

(a)As lines are intersecting, (𝑎2⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗ ). ((𝑏1
⃗⃗  ⃗ × 𝑏2

⃗⃗⃗⃗ ) = 0

⇒ |
3 1 – b –3

2 3    4

5 2    1

| = 0 

 b = 2

Any point on the line 
𝑥 – 1

2
= 

y – 2

3
= 

z – 3

4
 is 

(2 + 1, 3 + 2, 4 + 3),  R 

For the point of intersection, this point must lie on the line 

𝑥 – 4

5
= 

y – 1

2
 =  z 

⇒
2𝜆 + 1 – 4

5
= 

3𝜆 + 2 – 1

2
 = 4 + 3 

  = – 1 

 point of intersection is (– 1, – 1, – 1) 

 1 

    1 

    1 

    1 

    ½ 

    ½ 

OR 

Q35(b) 
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Ans 

(b)Equation of the line AB : 
𝑥 – 4

2
= 

y – 7

4
= 

z – 8

4

Equation of the line BC : 
𝑥 – 2

3
= 

y – 3

5
 =  

z – 4

3

Equation of the line CD : 
𝑥 + 1

1
= 

y + 2

2
 =  

z – 1

2

Equation of the line DA : 
𝑥 – 4

3
 =  

y – 7

5
 =  

z – 8

3

Let P be foot of perpendicular from A to CD. 

 Coordinates of P are ( – 1, 2 – 2, 2 + 1) for some  

d.r.’s of AP are ( – 5, 2 – 9, 2 – 7)

since AP⊥CD 

  1( – 5) + 2(2 – 9) + 2(2 – 7) = 0 

 9 = 37      ⇒ = 
37

9

 Coordinates of P are (
28

9
,

56

9
,

83

9
) 

   ½ 

   ½ 

   ½ 

    ½ 

   1 

   ½ 

   ½ 

    ½ 

    ½ 

SECTION E 

Q36 
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Ans(i) 

(i) 10p2 + 9p = 1  

⇒ p = 
1

10
  

 

 

  ½  

 

  ½  

Ans(ii) 

(ii) P(X > 6) = 9p2 + p  

= 
9

100
 +  

1

10
 

= 
19

100
  

 

 

   ½  

 

 

 
   ½  

Ans(iii) 

(iii)(a) P(X = 3 m) = P(3) + P(6)  

 ⇒ 2p + p2 = 
21

100
  

 

 

1 

 

1 

 OR  

Ans(iii) 

(iii)(b) 

E(X) = XP(X) = p + 4p + 6p + 4p + 10p+ 6p2 + 14p2 + 56p2+8p                                                                          

= 33p + 76p2  

= 
406

100
 or 

203

50
                                                     

 

 

 

 
     1 

 
     ½  

 

     ½  

MS_XII_Mathematics_041_65/3/1_2022-23 Page 18



Q37 

 
Ans(i) 

(i) C = 40000h2 + 5000x2 

as x2h = 250  

   C = 
40000 (250)2 

𝑥4 +  5000x2  

 

 

 

 

    ½  

 
    ½  

 

Ans(ii) (ii) 
dC

dx
 = 

– 160000 (250)2

x5
+  10000x  

 

     

   1 

Ans(iii) 

(iii)(a) For minimum cost 
𝑑𝐶

𝑑𝑥
 = 0 

 10000x6 = 250 ×250 × 160000  

⇒ x = 10  

showing 
𝑑2𝐶

 𝑑𝑥2
 > 0 at x = 10  

 cost is minimum when x = 10 

 
   ½  

 

 

 

    1 

 

 

   ½  

 OR  
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Ans(iii) 

(iii)(b)
𝑑𝐶

𝑑𝑥
 =  

– 160000 (250)2

𝑥4
 +  10000x 

𝑑𝐶

𝑑𝑥
 = 0   gives x = 10  

𝑑𝐶

𝑑𝑥
> 0 in (10,∞) and 

dx

dC
< 0 in (0, 10).  

Hence, cost function is neither increasing nor decreasing for x > 0  

  
    ½  

 

 

 1 

  

     

 
    ½  

Q38 

 
Ans(i) 

(i)h(t) = – 
7

2
𝑡2  +  

13

2
𝑡 +  1 

Clearly h(t) is a polynomial function, hence continuous. 

Hence h(t) is a continuous function. 

 

 

 

 

     2 

Ans(ii) 

(ii)For maximum height , 

 
𝑑ℎ

𝑑𝑡
 = 0  – 7t + 

13

2
 = 0  

 t = 
13

14
 

𝑑2ℎ

𝑑𝑡2  = – 7 < 0    height is maximum at t = 
13

14
      

 

  

   

   1 

 
   ½  

 

 

  ½  
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