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MARKING SCHEME 

MATHEMATICS (Subject Code–041) 

(PAPER CODE: 65/5/1) 

 

Q. No.         EXPECTED OUTCOMES/VALUE POINTS Marks 

 SECTION A  

Questions no. 1 to 18 are multiple choice questions (MCQs) and questions 

number 19 and 20 are Assertion-Reason based questions of 1 mark each 

  

 

1. 

 

 

Sol. (b) 4 1 

2.  

 

 

Sol. (a) 1 1 

3.  

 

 

Sol. (c) I – A 1 

4.  

 

 

Sol. (c) 1 

 

1 
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5.  

 

 

Sol. (d) 4 1 

6.  

 

 

Sol. (c) 2x2x(1 + log x) 1 

7.  

 

 

Sol. (b) x = 1·5 1 

8.  

 

 

Sol. (d) −𝟏𝟔 𝒙 1 

9.  

 

 

Sol. (b) (−𝟐, −𝟏) 1 

10. 

 

 

Sol. (b) 𝐬𝐞𝐜 𝒙 + 𝐭𝐚𝐧 𝒙 + 𝒄 1 
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11.  

 

 

Sol. (d) −𝟐 1 

12.  

 

 

Sol. Due to error in the question, 1 mark should be awarded to each student who 

attempted the question 

1 

13.  

 

 

 

 

 

 

 

 

Sol. (b) 
𝒂𝟏

𝒃𝟏
 =  

𝒂𝟐

𝒃𝟐
 =  

𝒂𝟑

𝒃𝟑
 1 

14.  

 

 

Sol. (c) 7 1 

15.  

 

 

Sol. (a) 𝟎, −
𝟏

√𝟐
,

𝟏

√𝟐
 

 

1 
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16.  

 

 

Sol. (d) 𝟗𝟎° 1 

17.  

 

 

Sol. 
(c) 

𝟕

𝟖
 

1 

18.  

 

 

Sol. (c) 
𝟑𝟏

𝟑𝟐
 1 

 

 

 

19.  
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Sol. (a) Both (A) and (R) are true and (R) is the correct explanation of (A) 1 

20.  

 

 

Sol. (a) Both (A) and (R) are true and (R) is the correct explanation of (A) 1 

 SECTION B  

This section comprises very short answer (VSA) type questions of 2 marks 

each.  

 

21.  

 

 

Sol. Domain = R ;   Range = (– 
𝝅

𝟐
,

𝝅

𝟐
) 1+1 

22(a). 

 

 

Sol. 
Here  

RHD   = 
𝑙𝑖𝑚

ℎ →  0
 
𝑓(1 + h) – f(1)

ℎ
 = 2 

LHD =  
𝑙𝑖𝑚

ℎ →  0
[

𝑓(1 – h) – f(1)

– h 
]= 1  

 Since RHD ≠LHD  

           ∴ f is not differentiable at x = 1.  

 

 

 

 

 

 

1
𝟏

𝟐
 

 

 

 

 
𝟏

𝟐
 

 

 

22(b).  
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Sol. 
𝑙𝑖𝑚

𝑥 →  0
 f(x) = 

0  x

lim

→
(

𝑠𝑖𝑛2  𝜆𝑥

𝑥2 ) = 
0  x

lim

→
[

𝑠𝑖𝑛2  𝜆𝑥

(𝜆𝑥)2  . 𝜆2] = 2 

 Since f(x) is continuous at x = 0  

 
𝑙𝑖𝑚

𝑥 →  0
 f(x) = f(0) 

  2 = 1   =  1 

 

1 

 

 

 
𝟏

𝟐
 

𝟏

𝟐
 

23.  

 

 

Sol. 

 

 

Required area = ∫
1

2
 (8 – y)dy

4

2
  

                         = 
1

2
 |8y – 

𝑦2

2
|

2

4

 

                                  = 5  

            

 

 

 

 

 

 

 
𝟏

𝟐
 for 

correct 

figure 

 

 
𝟏

𝟐
 

𝟏

𝟐
 

 
𝟏

𝟐
 

24(a).  
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Sol. 

Let  be the angle between 
→
a  and 

→
b   

Since 𝑎⃗ × 𝑏⃗⃗ is a unit vector, we have |𝑎⃗ × 𝑏⃗⃗| = 1 

 |𝑎⃗|  |𝑏⃗⃗| sin 𝜃 = 1 

 sin  = 
1

2
, or  = 30 (or 

𝜋

6
) 

 

 

 

 

 

 

1 

 

 

1 

24(b). 

 

 

Sol. 
Here  

 𝑎⃗ × 𝑏⃗⃗ = 

^

17–2

31–1

kj
^

î

 = 20
^
i  + 5

^
j  – 5

^
k   

  |𝑎⃗ × 𝑏⃗⃗| = 25  25  400 ++  = 450  

 Area of parallelogram = |𝒂⃗⃗⃗ × 𝒃⃗⃗⃗|= 450  = 215   

 

 

 

1
𝟏

𝟐
 

 

 

 

 

 
𝟏

𝟐
 

25.  

 

 

Sol. 
The given line is  

 

5

1

5 – x
 = 

7

1
–

2 – y
 = 

35

1

z
,  or  

7

5 – x
 = 

5– 

2 – y
 = 

1

z
  

So, the required vector equation of the line passing through (1,2,-1) is  

 𝑟  =  (𝑖̂ + 2𝑗̂ − 𝑘̂)  +  (7𝑖̂ − 5𝑗̂ + 𝑘̂) 

 

 

 

𝟏 

 

 

 

 

 

 
𝟏

𝟐
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Cartesian equation of the line is 

                                   
𝑥−1

7
=

𝑦−2

−5
=

𝑧+1

1
  

 

 
𝟏

𝟐
 

 SECTION C 

This section comprises of Short Answer (SA) type questions of 3 marks 

each.  

 

26.  

 

 

Sol. 

Getting 𝐴2 = [
19 4 8
1 12 8

14 6 15
]  

Getting 𝐴3 = [
63 46 69
69 – 6 23
92 46 63

] 

A3 – 23A – 40I = 

 [
63 46 69
69 −6 23
92 46 63

] − [
23 46 69
69 −46 23
92 46 23

] − [
40 0 0
0 40 0
0 0 40

]  

                                

= [
𝟎 𝟎 𝟎
𝟎 𝟎 𝟎
𝟎 𝟎 𝟎

] = 𝐎  

 

1 

 

 

 

1 

 

 

 

 

 

 
𝟏

𝟐
 

 

 

 
𝟏

𝟐
 

27(a).  

 

 

Sol. 
Let x = sin . Then 

U = sec–1 














 sin – 1

1

2
 = sec–1 









 cos

1
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         = sec–1 (sec ) =  = 𝑠𝑖𝑛−1𝑥 


𝑑𝑈

𝑑𝑥
=

1

√1−𝑥2
  

and V = sin–1 {2 sin   sin – 1 2 }  

            = sin–1 [2 sin  cos ] = 2 = 2 𝑠𝑖𝑛−1𝑥  


𝑑𝑉

𝑑𝑥
=

2

√1−𝑥2
 


𝑑𝑈

𝑑𝑉
=

𝑑𝑈/𝑑𝑥

𝑑𝑉/𝑑𝑥
=

1

2
 

Note: If the substitution is made as 𝒙 = 𝒄𝒐𝒔 𝜽, answer will be −
𝟏

𝟐
   

1 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

1 

27(b). 

 

 

Sol. 

y = tan x + sec x = 
x cos

1 x  sin +
 

 
dx

dy
 = 

𝑐𝑜𝑠  x (cos x) + (sin x + 1) sin x

𝑐𝑜𝑠2  x
  

= 
x cos

x sin x  sin x  cos
2

22 ++
 = 

x sin – 1

x sin  1
2

+
 = 

x sin – 1

1
  

 
2

2

dx

yd
 = 

2x) sin – 1(

x) cos – (0 1 – 0 . x) sin – 1(
 = 

2x) sin – (1

x cos
  

 
 

 

 

 

 

 

 

1
𝟏

𝟐
 

 

 

1
𝟏

𝟐
 

 

28(a).  
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Sol. 
Let I = ∫

1

1 + esin x

2𝜋

0
𝑑𝑥 = ∫

1

1 + esin (2𝜋 – x)

2𝜋

0
𝑑𝑥 

          =   ∫
1

1 + e– sin x

2𝜋

0
dx = ∫

𝑒𝑠𝑖𝑛 𝑥

𝑒sin x + 1

2𝜋

0
dx  

  2I = 


+

+
2

0

x sin

xsin

1  e

1  e
dx = 

2

0

1 . dx = 2 

                                 I =  

 

1 

 

 

1 

 

 

 
𝟏

𝟐
 

 
𝟏

𝟐
 

28(b).  

 

 

Sol. 

I =  + 1)  1)(x – x(

x
2

4

dx =  








+
++

1)  1)(x(x – 

1
  1  x

2
dx  

   

   = 
2

x2

 + x +  








+

+

1)  (x

1) (x 
 

2

1
 – 

1) – x(2

1
2

dx  

 (Using partial fractions)  

 = 
2

x2

 + x + 
2

1
 log  x – 1 – 

4

1
 log  x2 + 1 – 

2

1
 tan–1 x + C 

 

1 

 

 

 

 
𝟏

𝟐
+1 

 

 

 
𝟏

𝟐
 

29.  
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Sol. 

 

Solving y2 = 2x and 𝑦 = 𝑥 − 4, we get  

y = 4 or – 2 

Required area = ∫ [(𝑦 +  4) – 
 y2

2
]

4

– 2
𝑑𝑦  

                  = |
 𝑦2

2
 +  4y – 

1

6
𝑦3|

–2

4

 

                   = 18  

 

 

 

 

 

1 mark 

for 

correct 

figure 

 

 

 

 

 

 

 

 

 

 

 

 

 
𝟏

𝟐
 

 

 

 

1 

 

 

 

 
𝟏

𝟐
 

 

30(a). 

 
 

 

Sol. 
General point on the given line is M (5 – 3, 2 + 1, 3 – 4) 

Direction ratios of PM are 5 –  3, 2 − 1 , 3 –  7             

 

 

 

1 

 

 



    

MS_XII_Mathematics_041_65/5/1_2022-23 
  14 

If this point is the foot of the perpendicular from the point P (0, 2, 3), 

then PM is perpendicular to the line. Thus,  

 (5 –  3). 5 +  (2 –  1) . 2 +  (3 –  7) . 3 =  0  

   = 1 

         Hence co-ordinates of M are (2, 3, – 1) 

 

 

 

1 

 

 

 

 

1 

30(b). 

 

 

Sol. 

(
→
a  + 

→
b  + 

→
c )

2
 = 0 


→2
a + 

→2

b + 
→2
c + 2() = 0  

  = – 
𝟐𝟗

𝟐
 

 

 

1 

 

 

1 

 

 

1 

31. 

 

 

Sol. 
Here  

→
1a  = 

^
i  + 2

^
j  – 4

^
k ,  

→
1b  = 2

^
i  + 3

^
j  + 6

^
k  

→
2a  = 3

^
i  + 3

^
j  – 5

^
k ,  

→
2b  = 4

^
i  + 6

^
j  + 12

^
k   

Here, 
→

1b  and 
→

2b  are parallel vectors. 

 

 

 

 

 

 

 

 

 
𝟏

𝟐
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 𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗ = 2𝑖̂ + 𝑗̂ − 𝑘̂,        𝑏⃗⃗ = 2𝑖̂ + 3𝑗̂ + 6𝑘̂   

Thus, (𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗) × 𝑏⃗⃗ = |
𝑖̂ 𝑗̂ 𝑘̂
2 1 −1
2 3 6

| =  9
^
i −  14 ^

j +  4
^
k   

Distance between the lines = |
(𝑎2⃗⃗⃗⃗⃗⃗ −𝑎1⃗⃗⃗⃗⃗⃗ )×𝑏⃗⃗

|𝑏⃗⃗|
| 

                     = 
36  9  4

16  196  81

++

++
 

                                             = 
√293

7
 units. 

                 

𝟏

𝟐
 

 

 

1 

 

 

 

 

 

 

 

 

 

1 

 

 SECTION D 

This section comprises of Long Answer (LA) type questions of 5 marks 

each.  

 

32(a). 

 

 

Sol. 
In an equilateral triangle, median is same as altitude. Let ‘h’ denote 

the length of the median (or altitude) and ‘x’ be the side of  

 ABC.   

 

Then, h = 
2

3
x   or   x = 

3

h2
 ________ (i)  

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 
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It is given that 
dt

dh
 = 32    So, by (i) we have   

𝑑𝑥

𝑑𝑡
 = 

2

√3
 
𝑑ℎ

𝑑𝑡
  

𝑑𝑥

𝑑𝑡
 = 4  

Thus, the side of  ABC is increasing at the rate of 4 cm/sec. 

1 

 

 

 

1 

32(b). 

 

 

Sol. 
Let the two numbers be x and y. Then, x + y = 5 or y = 5 – x  

Let S denote the sum of the cubes of these numbers. Then  

𝑆 = 𝑥3 + 𝑦3 = 𝑥3 + (5 − 𝑥)3 

                              
𝑑𝑆

𝑑𝑥
= 3𝑥2 − 3(5 − 𝑥)2 = 15(2𝑥 − 5)  

Now 
dx

dS
 = 0, gives 𝑥 =

5

2
 

                           Showing S is minimum at 𝑥 =
5

2
 

So, the two numbers are 
5

2
 and 

5

2
  

 𝒙𝟐 +  𝒚𝟐 =  
𝟐𝟓

𝟒
+ 𝟐𝟓

𝟒
=  𝟐𝟓

𝟐
  

𝟏

𝟐
 

 

 

 

1 

 

 

1 

 

 
𝟏

𝟐
 

 

 

1 

 

 

 

 

 

1 

33.  

 

 

Sol. 

Let I = 
 2/

0

sin 2x tan–1 (sin x) dx.  
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  = 
 2/

0

2 sin x cos x tan–1 (sin x) dx 

Put sin x = t so that cos x dx = dt 

Thus, I = 2
1

0

t tan–1 t dt  

= 2[|
𝑡2

2
 tan–1 t|

0

1

 – ∫
1

1 + t2  . 
𝑡2

2
 dt

1

0
]  

 = 2 . 
1

2
 . 

𝜋

4
 –  +

1

0

2

2

t  1

t
dt  

 = 
𝜋

4
 – ∫ [1 – 

1

1 + 𝑡2
]

1

0
dt  

 = 
𝜋

4
 – | t |0

1  +  |tan–1 t|
0

1
 

 = 
𝜋

4
 – 1 + 

𝜋

4
 

= 
𝜋

2
− 1 

      

𝟏

𝟐
 

 

 
𝟏

𝟐
 

 

 
𝟏

𝟐
 

 

 

 

1 

 

 

 

 

 

 

 

 

1 

 

 

𝟏 

 

 

 

 
𝟏

𝟐
 

 

34. 
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Sol. 

 

 

Corner Points Value of P 

O (0,0) 0 

B (0,4.5) 180 

C (3,0) 210 → Max Value 

 

Maximum value of P =210 at 𝑥 = 3 and y=0 

 

 

 

 

 

 

 

 

 

 

 

 

3 for 

correct 

figure 

and 

shading 

 

 

 

 

 

 

 

 

 

1
𝟏

𝟐
 

 

 

 

 

 

 

 

 

 

 
𝟏

𝟐
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35(a).  

 

 

Sol. 

Let events A, B and E be defined as: 

A : Student knows the answer 

B : Student guesses the answer 

E : student answered correctly 

P(A) = 
5

3
, P(B) = 

5

2
  

Here, P 








A

E
 = 1 and P 









B

E
 = 

3

1
  

By Bayes’ Theorem  

P 








E

A
 = 









+


















B

E
P . P(B)  

A

E
P . P(A)

A

E
P . )A(P

 

 

 

 

 

 

1 

 

 

 

 

 
𝟏

𝟐
 

 

 

1 
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    = 









+












3

1
  

5

2
  1  

5

3

1 
5

3

           

                            = 
9

11
 

 

1
𝟏

𝟐
 

 

 

 

 

1 

35(b). 

 

 

Sol. 

Let X denote the prize value.  

Here X can take values of 8, 4 and 2.   

P(X = 8) = 
10

2
,  or  

5

1
 

P(X = 4) = 
10

5
,  or  

2

1
 

P(X = 2) = 
10

3
 

X 8 4 2 

P(X) 
5

1
 

2

1
 

10

3
 

XP(X) 
5

8
 

2

4
 

10

6
 

Hence, Mean value of X = ∑ 𝑋 𝑃(𝑋) =
8

5
+ 2 +

6

10
 

 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 
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                                       = 
42

10
 or ₹ 4.20  1 

 

 SECTION E 

This section comprises of 3 case-study based questions of 4 marks each. 

 

36.  

 

 

 

Sol. 

(I) Number of relations = 26 = 64 

(II) Number of possible functions = 23 = 8 

(III) R is an equivalence relation as it is reflexive, symmetric and 

transitive 

 

1 

 

1 

 

 

2 
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OR 

Since 𝑓 is not one-one function 

∴ 𝑓 is not bijective 

 

 

 

1 

 

1 

 

37. 

 
 

 

Sol. 

(I) Matrix equation is AX = B, where  

 A = 

















421

312

135

, X = 

















z

y

x

,  B = 

















250

190

160

 

where x is the number of pens bought, y the number of bags and z the 

number of instrument boxes.  

(II)  A = 5(4 – 6) – 3(8 – 3) + 1(4 – 1) = −22 

(III)  adj (A) = [
– 2 –5    3
–10    19 –7
  8 –13 –1

]

′

= [
−2 −10 8
−5 19 −13
3 −7 −1

] 

 

 

 

 

 

1 

 

 

 

 

 

 

 

1 

 

 

 

1 
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 A–1 = 
)22 (–

1
 

















1–7–3   

13–19   5–

8  10–2–

 

OR 

𝑃 = 𝐴2 − 5𝐴 = [
32 20 18
15 13 17
13 13 23

] − [
25 15 5
10 5 15
5 10 20

]  

                            = [
7 5 13
5 8 2
8 3 3

]  

 

1 

 

 

 

 

 

 

1+
𝟏

𝟐
  

 

 

 
𝟏

𝟐
 

38. 

 
 

 

Sol. 

(I) (x2 – y2)dx + 2xydy = 0 

 
dx

dy
 = 

xy2

x – y 22

 

 

 

 

 

 

 

1 
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            = 
(

𝑦

𝑥
)

2
 – 1

2 (
𝑦

𝑥
)

  

            = g(
𝑦

𝑥
)  

(II) y = vx  
dx

dy
 = v + x

dx

dy
 

v + x
dx

dv
 = 

2v

1 – v2

 – v = 
v2

 – v1 – 2

 

  + 2 v 1

v2
dv = –  x

xd
 

 log  1 + v2 + log  x = log C 

or   x













+

2

2

x

y
  1  = C 

or   x2 +  y2 =  Cx             
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