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 MATHEMATICS (Subject Code–

041) (PAPER CODE: 65/3/1

SOLUTIONS

Q. No. EXPECTED OUTCOMES/VALUE POINTS STEPS MARKS 

SECTION A 

This section comprises 20 multiple choice questions (MCQs) of 1 mark 

each.  

1. 

Sol. 1 (D) [2,3] I 1 

2. 

Sol. 2 (A) -1 I 1 

3. 

Sol. 3 (A) symmetric matrix I 1 

4. 

Sol. 4 (B) 1 × 3 I 1 
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5. 

Sol. 5 (D) -1 I 1 

6. 

Sol. 6 (C) 3 I 1 

7. 

Sol. 7 (D) 0 I 1 

8. 

Sol. 8 (D) sec y I 1 

9. 

Sol. 9 (C) 50π cm3/cm I 1 

10. 
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Sol. 10 (C)  
tan−1(2x)

log2
+ C I 1 

11. 

Sol. 11 (B) 2∫ (1 + x) dx
0

−1
I 1 

12. 

Sol. 12 I 1 

13. 

Sol. 13 (D) (ii) and (iii) I 1 

14. 

Sol. 14 (A) a⃗ . b⃗ ≤ |a⃗ | |b⃗ | I 1 
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15. 

 

  

Sol. 15 (B)  |b⃗ | = √2 I 1 

16. 

 

  

Sol. 16 (D)  cosθ = |l1l2 + m1m2 + n1n2| I 1 

17. 

 

  

Sol. 17 (C)  -3,-1 I 1 

18. 

 

  

Sol. 18 (C)  
1

70
 I 1 

 

Questions number 19 and 20 are Assertion and Reason based questions. Two statements 

are given, one labelled as Assertion (A) and the other labelled as Reason (R). Select the 

correct answer from the codes (A), (B), (C) and (D) as given below. 

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 

explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 

explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false. 

 

(D) Assertion (A) is false, but Reason (R) is true. 
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19. 

 

  

Sol. 19 
 

I 1 

20. 

 

  

Sol. 20 
 

I 1 

 

SECTION B 

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each. 

21. 

 

  

Sol. 21 
x = t +

1

t
⇒

dx

dt
= 1 −

1

t2
 

y = t −
1

t
⇒

dy

dt
= 1 +

1

t2
 

dy

dx
=

t2 + 1

t2 − 1
 

(
dy

dx
)
(t=2)

=
5

3
 

I 

 

 

II 

 

III 

 

IV 

½ 

 

 

½ 

 

½ 

 

½ 

 

22. 

 

  

Sol. 22 f ′(x) = sec2x − 4 

Put f ′(x) = 0 ⇒ x =
π

3
 

 

Hence f is increasing in (
π

3
,
π

2
).  

Note: Interval [π/3,π/2) can be considered. 

I 

 

II 

 

 

 

 

III 

1 

 

½ 

 

 

 

 

½ 
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23. 

 

  

Sol. 23(a) 

 

 

 

(b) 

  sin[cot−1√2(cos (tan−11)] = sin [cot−1√2(cos
π

4
)] = sin(cot−11)  

= sin 
π

4
=

1

√2
 

OR 

As (1,2) ∈ R, but (2,1) ∉ R ⇒ R is not symmetric relation. 

R1 = {(2,2), (2,1)} 

I 

 

II 

 

I 

II 

1 

 

1 

 

1 

1 

24. 

 

  

Sol. 24 Given that |a⃗ | = |b⃗ | = 1 

|a⃗ + 2b⃗ | = |2a⃗ − b⃗ | ⇒ |a⃗ + 2b⃗ |
2
= |2a⃗ − b⃗ |

2
 

⇒ |a⃗ |2 + 4|b⃗ |
2
+ 4a⃗ . b⃗ = 4|a⃗ |2 + |b⃗ |

2
− 4a⃗ . b⃗ ⇒ a⃗ . b⃗ = 0 

⇒ Angle between a⃗  and b⃗ =
π

2
 

I 

 

II 

 

III 

IV 

½ 

 

½ 

 

½ 

½ 

25. 

 

  

Sol. 25(a) 

 

 

 

 

 

 

 

 

 

 

Direction Ratios of line  
x − 3

1
=

1 − y

1
=

z + 2

p
 are < 1,−1, p > 

Direction Ratios of line  
2 − x

3
=

y + 1

5
=

z + 56

2p
 are < −3,5,2p > 

∵  Given both lines are perpendicular to each other. 

∴ 1 × (−3) + (−1) × 5 + p × 2p = 0 

⇒ p = ±2 

OR 

I 

 

 

II 

 

 

III 

IV 

 

½ 

 

 

½ 

 

 

½ 

½ 
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(b) 

 

The vector parallel to required line is given by 

b⃗ = (3î + 4ĵ + 2k̂) × (î − ĵ + k̂) = |
î ĵ k̂
3 4 2
1 −1 1

| = 6î − ĵ − 7k̂  

Equation of required line is given by 

r = δ(6î − ĵ − 7k̂) 

 

 

 

I 

 

 
 

II 

 

 

 

1
1

2
 

 

 
½ 

SECTION C 

 

This section comprises 6 Short Answer (SA) type questions of 3 marks each. 

 

    

26. 

 

  

Sol. 26(a) 

 

 

 

 

 

 

 

 

 

(b) 

Put  x = t6  ⟹ dx = 6t5dt 

∫
dx

x
1
2 + x

1
3

= 6∫
t5

t3 + t2
dt = 6∫

t3

t + 1
dt 

= 6∫(t2 − t + 1 −
1

t + 1
) dt 

= 6(
t3

3
−

t2

2
+ t − log |t + 1|) + c 

= 2x
1
2 − 3x

1
3 + 6x

1
6 − 6log |x

1
6 + 1| + c 

OR 

∫tan−1 (
1 − x

1 + x
) dx 

Getting     ∫ (
π

4
− tan−1x) dx 

=
πx

4
− [x tan−1x − ∫

x

1 + x2
dx] 

=
πx

4
− x tan−1x +

1

2
log(1 + x2) + c 

I 

 

 

 

II 

 

 

III 

 

 

 

I 

 

II 

 

III 

1 

 

 

 

1 

 

 

1 

 

 

 

1 

 

1
1

2
 

 

½ 
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27. 

 

  

Sol.  27 

Let I = ∫
sin2026x

sin2026x + cos2026x

π

0

dx = 2∫
sin2026x

sin2026x + cos2026x

π
2

0

dx 

Getting              I = 2∫
cos2026x

sin2026x + cos2026x

π
2

0

 dx 

On adding,we get                       2I = 2∫1

π
2

0

 dx ⇒ I =
π

2
 

 

 

I 

 

 

II 

 

 

 

III 

 

 

 

1 

 

 

1 

 

 

 

1 

28. 

 

  

Sol. 28(a) 

 

 

 

 

 

 

(b) 

Put sinx = t  ⇒ cosx dx = dt 

∫
cosx

(2 + sinx)(4 + sinx)
dx = ∫

1

(2 + t)(4 + t)
dt 

                                            =
1

2
∫(

1

2 + t
−

1

4 + t
)dt =

1

2
log |

2 + t

4 + t
| + c 

                                                  =
1

2
log |

2 + sinx

4 + sinx
| + c 

OR 

∫
x + 3

x2 + 4x + 5
dx =

1

2
∫

(2x + 4) + 2

x2 + 4x + 5
dx 

=
1

2
∫

2x + 4

x2 + 4x + 5
dx + ∫

1

x2 + 4x + 5
dx 

=
1

2
log|x2 + 4x + 5| + ∫

1

(x + 2)2 + 1
dx 

=
1

2
log|x2 + 4x + 5| + tan−1(x + 2) + c 

I 

 

 

 

II 

 

 

III 

 

 

 

 

I 

 

II 

 
III 

1 

 

 

 

1
1

2
 

 

½ 

 

 

 

 

1 

 

1 

 
1 
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29. 

 

  

Sol. 29(a) 

 

 

 

 

 

 

 

 

 

 

(b) 

2x2
dy

dx
= y2 + 2xy ⟹

dy

dx
=

1

2
(
y

x
)
2

+
y

x
 

Put y = vx and 
dy

dx
= v + x

dv

dx
 

Hence,      v + x
dv

dx
=

1

2
v2 + v 

⇒ ∫
1

v2
dv = ∫

1

2x
dx 

⇒ −
1

v
=

1

2
logx + c 

⇒ −
x

y
=

1

2
logx + c 

OR 

(x + 1)
dy

dx
= 2e−y − 1 ⇒ ∫

ey

2 − ey
dy = ∫

1

x + 1
dx 

Put    2 − ey = t  ⇒ eydy = −dt 

Hence,   − ∫
dt

t
= log |x + 1| 

⇒ − log|t| = log|x + 1| − log |c| 

⇒ (x + 1)(2 − ey) = c 

Put  x = y = 0;              c = 1 

Hence, particular solution is given by 

(x + 1)(2 − ey) = 1  𝑜𝑟 log|𝑥 + 1| + log|2 − 𝑒−𝑦| = 0 

I 

 

 

II 

 

 

 

III 

 

 

 

IV 

 

 

 

I 

 

II 

 

 

 

 

III 

 

 

 

IV 

½ 

 

 

½ 

 

 

 

1 

 

 

 

1 

 

 

 

1 

 

½ 

 

 

 

 

1 

 

 

 

½ 

30. 

 

  

Sol.  30 (sinx)y = ycosx  ⇒ ylogsinx = cosx logy 

On diff.  wrt x both sides,we get 

y cosx

sinx
+ logsinx

dy

dx
=

cosx

y

dy

dx
− logy. sinx 

⇒
dy

dx
=

y(y cosx + log y . sin2x)

sinx (cosx − y logsinx)
  or  

(y cotx + sinx. logy)y

cosx − y logsinx
 

I 

 

 

II 

 

 

III 

1 

 

 

1
1

2
 

 

½ 
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31. 

 

  

Sol.  31 
P(success) =

9

10
 and P(not success) =

1

10
 

(i) Probability that exactly one surgery is successful 

=
9

10
×

1

10
×

1

10
× 3 =

27

1000
 

(ii) Probability that all three surgeries are successful 

=
9

10
×

9

10
×

9

10
=

729

1000
 

Probability that at most two surgeries are successful 

= 1 −
729

1000
=

271

1000
 

I 

 

 

II 

 

 

III 

 

IV 

½ 

 

 

1 

 

 

1 

 

½ 

 

SECTION D 

 

This section comprises 4 Long Answer (LA) type questions of 5 marks each. 

32. 

 

  

Sol.  32 𝐎𝐧𝐞  𝐨𝐧𝐞:   For x1, x2 ∈ R;    let f(x1) = f(x2)  ⇒  
x1

√1 + x1
2
=

x2

√1 + x2
2
 

[⇒ x1 and x2 must be of same sign. ] 

⇒ x1
2(1 + x2

2) = x2
2(1 + x1

2) 

⇒ x1
2 = x2

2    ⇒ x1 = x2  (Rejecting x1 = −x2) 

Hence, f  is one − one. 

I 

 

 

 

II 

 

 

1 

 

 

 

1
1

2
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𝐎𝐧𝐭𝐨:         y =
x

√1 + x2
⇒ x = ±√

y2

1 − y2
 

x is defined ∀ y ∈ (−1,1)   ⇒ Range = (−1,1) 

∵ Range ≠ codomain  ⇒   f is not onto. 

 

III 
 

IV 

V 

 

1 
 

1 

½ 

33. 

 

  

Sol.  33  

 
 

Corner Points Value of  Z=600x+400y 

A (4,4) 4000 

B (6,0) 3600 

C (5,0) 3000 

D (0,4) 1600 

E (0,6) 2400 

 

𝐻𝑒𝑛𝑐𝑒,   𝑍𝑚𝑎𝑥. = 4000 𝑎𝑡 𝑝𝑜𝑖𝑛𝑡 (4,4). 

 

 

 

 

 

 

 

 

 

 

I 

 

 

 

 

 

 

 

 

 

 

 

 

II 

 

 

 

III 

For 

correct 

graph 

and 

correct 

shaded 

region 

 

 

 

3 

 

 

 

 

 

 

 

 

 

 

 

1
1

2
 

 

 

 

½ 
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34. 

 

  

Sol. 34(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) 

Let, number of ₹ 1000 vouchers = x 

and number of ₹ 500 vouchers = y 

Hence,      x + y = 60     and     x + 3y = 100 

In matrix form,               [
1 1
1 3

] [
x
y] = [

60
100

] 

⇒     AX = B     where    A = [
1 1
1 3

] , B = [
60
100

]  and   X = [
x
y] 

⇒ X = A−1B            ……… (1) 

 |A| = 2                           ∵ |A| ≠ 0 ⇒ A is an invertible matrix. 

adj A = [
3 −1

−1 1
]   and A−1 =

1

2
[

3 −1
−1 1

] 

By eq. (1),                    [
x
y] =

1

2
[

3 −1
−1 1

] [
60
100

] = [
40
20

] 

On comparing,        x = 40   and   y = 20 

Hence, number of ₹ 1000 vouchers = 40 

                and number of ₹ 500 vouchers = 20 

OR 

Let  S = [
a b
c d

] 

PQ = [
3 0
43 22

] 

 

 

I 

 

 

 

II 

III 

 

IV 

 

 

V 

 

 

 

I 

 

II 

 

 

1 

 

 

 

1 

½ 
 

1
1

2
 

 

1 

 

 

 

½ 

 

 

1 
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RS = [
2a + 5c 2b + 5d
3a + 8c 3b + 8d

] 

Given that    PQ − RS = null matrix   ⇒    PQ = RS 

On comparing corresponding elements, 

2a + 5c = 3, 2b + 5d = 0, 3a + 8c = 43, 3b + 8d = 22 

By solving, 

a = −191,   b = −110,    c = 77,    d = 44 

Hence,       S = [
−191 −110
77 44

] 

Alternative Method: 

Given that     PQ − RS = null matrix  ⇒  RS = PQ 

[
2 5
3 8

] S = [
3 0
43 22

] 

⇒ S = [
2 5
3 8

]
−1

[
3 0
43 22

] 

⇒ S = [
8 −5

−3 2
] [

3 0
43 22

] 

⇒ S = [
−191 −110
77 44

] 

III 

 

 

 

IV 

 

V 

 

VI 

 

 

I 

II 

 

III 

 

IV 

 

V 

1 

 

 

 

½ 

 

1
1

2
 

½ 

 

 

1 

1 

 

1 

1
1

2
 

 

 

½ 

35. 

 

  

Sol. 35(a) 

 

 

 

 

 

 

 

l1:      r = (−3î + ĵ + 5k̂) + λ(−3î + ĵ + 5k̂) 

l2:      r = (−î + 2ĵ + 5k̂) + μ(−î + 2ĵ + 5k̂) 

a1⃗⃗  ⃗ = −3î + ĵ + 5k̂;           b1
⃗⃗⃗⃗ = −3î + ĵ + 5k̂ 

a2⃗⃗⃗⃗ = −î + 2ĵ + 5k̂;            b2
⃗⃗⃗⃗ = −î + 2ĵ + 5k̂ 

a2⃗⃗⃗⃗ − a1⃗⃗  ⃗ = 2î + ĵ 

b1
⃗⃗⃗⃗ × b2

⃗⃗⃗⃗ = |
î ĵ k̂

−3 1 5
−1 2 5

| = −5î + 10ĵ − 5k̂ 

I 

II 

 

 

 

III 

 

IV 

1 

1 

 

 

 

1 

 

1 
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(b) 

∵   (a2⃗⃗⃗⃗ − a1⃗⃗  ⃗). (b1
⃗⃗⃗⃗ × b2

⃗⃗⃗⃗ ) = 0 

∴   Both lines are intersecting. 

OR 

a1⃗⃗  ⃗ = î + 2ĵ − 4k̂;       a2⃗⃗⃗⃗ = 3î + 3ĵ − 5k̂;       b⃗ = 2î + 3ĵ + 6k̂ 

a2⃗⃗⃗⃗ − a1⃗⃗  ⃗ = 2î + ĵ − k̂ 

(a2⃗⃗⃗⃗ − a1⃗⃗  ⃗) × b⃗ = |
î ĵ k̂
2 1 −1
2 3 6

| = 9î − 14ĵ + 4k̂ 

|(a2⃗⃗⃗⃗ − a1⃗⃗  ⃗) × b⃗ | = √293 

Distance between given parallel lines =
|(a2⃗⃗⃗⃗ − a1⃗⃗  ⃗) × b⃗ |

|b⃗ |
=

√293

7
 

∴ Length of side of square = distance between parallel lines 

=
√293

7
   or  

√293

7
 units 

Area of square =
293

49
  or  

293

49
  square units 

∵ Adjacent sides of square are perpendicular to each other. 

∴       −3 × 2 + 6 × 3 + 6p = 0     ⇒          p = −2 

V 

VI 

 

 

I 

 

II 

 

III 

IV 

 

 

 

 

V 

 

VI 

½ 

½ 

 

 

1 

 

1 

 

½ 

½ 

 

 

 

 

1 

 

1 

 

 

SECTION E 

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

 

 

 
Case Study – 1 
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36. 

 

 

  

Sol. 36 (i) p(x) = √222 + (20 − x)2 + √162 + x2     𝐨𝐫 

p(x) = √x2 − 40x + 884 + √x2 + 256 

 

I 

 

1 

(ii) 
p′(x) =

x − 20

√x2 − 40x + 884
+

x

√x2 + 256
 

 

I 

 

1 

(iii) (a) Let q(x) = l1
2 + l2

2 = 2x2 − 40x + 1140 

q′(x) = 4x − 40 

Put q′(x) = 0 ⇒ x = 10 

q′′(x = 10) = 4 > 0 ⇒ q(x) is minimum at x = 10. 

I 

II 

III 

IV 

½ 

½ 

½ 

½ 

 OR   

(iii)(b) 

 

Let, ladder is kept at y m distance from one pole. 

Suppose, r(y) = sum of squares of lengths of ladders 

⇒  r(y) = (162 + y2) + [162 + (20 − y)2] 

⇒  r(y) = 2y2 − 40y + 912 

On diff. wrt  y, we get             r′(y) = 4y − 40 

Put r′(y) = 0 ⇒ y = 10 

r′′(y) = 4 > 0 ⇒ r(y) is minimum at y = 10. 

 

 

 

I 

II 

III 

IV 

 

 

 

½ 

½ 

½ 

½ 
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Hence, the required distance of the ladder from each pole = 10 m 

 Case Study – 2   

37. 

 

 

  

Sol. 37 (i) Probability that a student selected at random is a regular 

student =
3

5
 

 

I 

 

1 

(ii) Probability that the selected student from the group of dropout 

will not qualify the examination =
95

100
 or 

19

20
 

 

I 

 

1 

(iii) (a) Let  A: The student has qualified the examination. 

       E1: The student appearing in the examination is dropout. 

       E2: The student is regular. 

Using Bayes′ Theorem, 

 

 

 

 

 

I 

 

 

 

 

 

1
1

2
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𝑃 (
𝐸1

′

𝐴
) = 𝑃 (

𝐸2

𝐴
) =

60
100 ×

10
100

40
100

×
5

100
+

60
100

×
10
100

 

                                  =
3

4
 

 

 

II 

 

½ 

 OR   

(iii) (b) 

𝑃 (
𝐸2

𝐴′
) =

60
100 ×

90
100

40
100 ×

95
100 +

60
100 ×

90
100

 

             =
27

46
 

 

I 

 

 

 

II 

1
1

2
 

 

 

 

½ 

 Case Study – 3   

38. 

 

  

Sol. 38 (i) Equation of the boundary line AB is      2x − y + 4 = 0 I 1 

(ii) Equation of the boundary line AC is      4x + 3y = 12 I 1 

(iii) (a) 

Area of region OAC   = ∫
12 − 4x

3

3

0

dx 

 

I 

 

 

1 
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                                    =
1

3
[12x − 2x2]0

3 = 6  II 1 

 OR   

(iii) (b) 

Area of region AOB = ∫(2x + 4)

0

−2

dx 

                                  = [x2 + 4x]−2
0 = 4  

 

I 

II 

 

1 

1 
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