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SOLUTIONS
 MATHEMATICS (Subject Code–

041) (PAPER CODE: 30/6/2) 

Q. 

No. 

EXPECTED OUTCOMES/VALUE POINTS Marks 

SECTION A 

This section consists of 20 multiple choice questions of 1 mark each. 

1. 

Sol. (A) No solution 1 

2. 

Sol. (D) 
4

√15

1 

3. 

Sol. (D) irrational number 1 

4. 

Sol. (C) 0 1 

5. 

Sol. (A) 𝑥2 + 2𝑥 = 0 1 
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6. 
 

 
 

 

Sol. (A) 2 1 
 

7. 
 

 

 
 

 

Sol. (C) b 1 
 

8. 
 

 

 

 

Sol. (C) 3 cm 1 
 

9. 
 

 
 

 

Sol. (C) 150° 1 
 

10. 
 

 
 

 

Sol. (C) 
3

4
 1 
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11. 
 

 

 
 

 

Sol. (D) 6 cm 1 
 

12. 
 

 

 
 

 

Sol. (C) 𝑥 < 𝑦 1 
 

13. 
 

 
 

 

Sol. (B) Q 1 
 

14. 
 

 
 

 

Sol. (B) 45 1 
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15. 
 
 

 

 

 

Sol. (A) 30° 1 
 

16. 
 
 

 

 

 

Sol. (C) 2:1 1 
 

17. 
 

 
 

 

Sol. (B) 13 and 12 1 
 

18. 
 

 

 

 

Sol. (C) 52 is the mode of the data. 1 
 

 
 

 

 

 

19. 
 

 

 
 

 

Sol. (D) Assertion (A) is false, but Reason (R) is true. 1 
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20 
 

 
 

 

Sol. (D) Assertion (A) is false, but Reason (R) is true. 1 
 

SECTION B 

This section has 5 very short answer type questions of 2 marks each. 

21. 
 

 
 

 

Sol.   AD

DB 
 = 

AE

EC 
 ⇒ DE || BC  

∠ BDE + ∠ DBC = ∠ CED + ∠ BCE  

∠ DBC = ∠ BCE or ∠ B = ∠ C  

Thus ∆ ABC is an isosceles triangle. 
 

 

1 

 
1 

22. 
 

 
 

 

Sol. Total possible outcomes = 96 

(i) Number of favourable outcomes for perfect square = 8 

    P (perfect square) = 
8

96
 or 

1

12
 

(ii) Number of favourable outcomes for a 2-digit number = 90 

    P(a 2-digit number) = 
90

96
 or 

15

16
 

 

 

 
1 

 
1 

 

23. 

(a)  
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Sol. Adding equations we get 

𝑥 + 𝑦 = 3 

Subtracting equations we get 

−𝑥 + 𝑦 = −1 

Solving to get  

𝑥 = 2 and 𝑦 = 1 
 

 

½  

 

½ 

 

½ + ½ 

 OR  

23. 

(b) 

 

 
 

 

Sol. Let smaller angle be x and greater angle be y 

ATQ,  𝑥 + 𝑦 = 180   

Also 𝑦 = 𝑥 + 50 

Solving we get 

x = 65° and y = 115° 
 

 

½ 

½ 

 

½ + ½ 

24. 

(a)  

 

 
 

 

Sol.              m2 = a2 sec2θ + b2 tan2θ + 2ab secθ tanθ 

              n2 = b2 sec2θ + a2 tan2θ + 2ab secθ tanθ  

   m2 − n2 = a2(sec2θ − tan2θ) + b2(tan2θ − sec2θ)  

⇒ m2− n2 = a2 − b2  or  a2 + n2  = m2 + b2 
 

½ 

½ 

½  

½ 

 OR  

24. 

(b) 

 

 
 

 

Sol. sin2A +  cos2A = 1 

Dividing both sides by cos2A, we get 

 
sin2A 

cos2A
 + 

  cos2A

cos2A
 = 

1

cos2A
 

tan2A + 1 = sec2A  

tan2A + 1 = (
5

3
)

2
 

tan A =
4

3
  

 

 

 

 

 
 

½ 

½ 

½ 

 

½ 
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25. 
 

 
 

 

Sol.  Let P (x, y) be equidistant from A(7, 1) and B(3, 5)  

PA = PB ⟹ PA2 = PB2 

(𝑥 − 7)2 + (𝑦 − 1)2 = (𝑥 − 3)2 + (𝑦 − 5)2  

𝑥2 + 49 − 14𝑥 + 𝑦2 + 1 − 2𝑦 = 𝑥2 + 9 − 6𝑥 + 𝑦2 + 25 − 10𝑦  

𝑥 = 2 + 𝑦  

Thus, abscissa of the point P is 2 more than its ordinate. 
 

 

½  

½  

½  

½ 

SECTION C 

This section has 6 short answer type questions of 3 marks each. 

26. 

(a) 

 

 
 

 

Sol.  
LHS  = 

cosθ − 2cos3θ 

sinθ − 2sin3θ
 + cotθ 

        = 
cos θ(1 − 2cos2θ) 

sinθ(1 − 2sin2θ)
 + cotθ         

        = 
cosθ 

sinθ
[

sin2θ+cos2θ−2cos2θ

sin2θ+cos2θ−2sin2θ
] + cotθ 

        = 
cotθ(sin2θ−cos2θ)

(cos2θ−sin2θ)
 + cotθ 

        =  − cotθ + cotθ 

          = 0 = RHS 

 

 
 

½ 
 

 

1 

 

1 

 

 

½ 
 

 OR  

26. 

(b) 

 

 
 

 

Sol.   Given: sin𝜃 + cos𝜃 = x 

Squaring both sides  

sin2θ + cos2θ + 2 cosθ sinθ = 𝑥2  

2 sinθ cosθ = 𝑥2 − 1  

RHS = 
2 − (2sinθcosθ)2

2
 

         =  
2 − 4sin2θcos2θ

2
   

         = 1 − 2sin2θcos2θ 

         = (sin2θ + cos2θ)2 − 2sin2θcos2θ 

         = (sin4θ + cos4θ) = LHS 

 

 

 

1 
 

½  

 

 

 

½ 

½ 

½ 
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27. 
 

 
 

 

Sol.  ∠ QPT = 75° 

∠ PQT = 75° 

 θ = 30° 

sin 2θ = sin 2 (30°) 

           = sin 60° = 
√3

2
 

 

½ 

½ 

1 

½ 

½ 

28. 

(a) 

 

 
 

 

Sol.  Let √5 be a rational number. 

∴ √5 =
p

q
 , where q ≠ 0 and let p & q be the coprimes. 

⟹ 5q2 = p2  

⟹ p2 is divisible by 5.  

⟹ p is divisible by 5. ----- ① 

Let p = 5a, where ‘a’ is some integer                   

∴ 25a2 = 5q2  

⟹ q2 = 5a2  

⟹ q2 is divisible by 5.  

⟹ q is divisible by 5. ----- ② 

∴ 5 divides both p & q. 

① and ② leads to contradiction as p and q are coprimes. 

Hence, √5 is an irrational number. 
 

 

½  

 

 

1 

 
 

 

1 

 

½  

 OR  

28. 

(b) 

 

 

 

 

Sol.   p. q. r + q = q(pr + 1) 

Thus, the given number has more than 2 factors. 

Hence it is composite. 

(i) Taking p = 3, q = 5 and r = 7 

     pqr + 1 = 3.5.7 + 1 = 106 is a composite number  

                                      or any other correct example. 

(ii) Taking p = 2, q = 3 and r = 5 

½ 

½ 

 

 

 

1 
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     pqr + 1 = 2.3.5 + 1 = 31 is a prime number  

                                    or any other correct example. 
 

 

1 

29. 
 

 
 

 

Sol.  p(x) = 8𝑥2 − 2𝑥 − 3    

Zeroes are −
1

2
 and 

3

4
 

New zeroes are −
5

2
 and −

5

4
 

Sum of new zeroes = 
− 5

2
 + 

− 5

4
 = 

− 15

4
 

Product of new zeroes = (−
5

2
)  × (−

5

4
) = 

25

8
 

Required polynomial is 𝑥2 +
15

4
𝑥 +

25

8
 or 8𝑥2 + 30𝑥 + 25 

 

1 

½ 

½ 

½ 

½ 

30. 
 

 
 

 

Sol.  𝑎1

𝑎2
=

1

2
 ; 

𝑏1

𝑏2
=

−2

−1
 = 2 

𝑎1

𝑎2
≠

𝑏1

𝑏2
  

∴ System of equations is consistent. 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

                                                     

                                                                                                                           Correct graph 

Solution is (4, 4) or x = 4 and y = 4 
 

 

½ 
 

½ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1½ 

½ 

31. 
 

   
 

 

Sol.  Diagonals of a parallelogram bisect each other  

∴  Co-ordinates of mid point of diagonal AC = Co-ordinates of mid-point of diagonal BD.  

                                               (
6 + 9

2
,

1 + 4

2
 ) = (

𝑝 + 7

2
,

2 + 𝑞

2
 )  

 

 

1 
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                                                ⟹ 
𝑝 + 7

2
=

15

2
 and 

2 + 𝑞

2
=

5

2
 

                                                  ⸫ p = 8 and q = 3  

Diagonal AC = √32 +  32  = 3√2  

Diagonal BD =√(−1)2 + 12  = √2   

AC ≠ BD  ∴ ABCD is not a rectangle 

 

 

½  

½ 

½ 

½ 
 

SECTION D 

This section has 4 long answer questions of 5 marks each. 

32. 
 

 
 

 

Sol.                                                                                   

 

 

 

 

 

 

 

                                                  Correct table 

75 + p + q = 120 

p + q = 45 

Median is 5 

∴ Median class is 4 – 6  

5 = 4 + [
120

2
−(10+p)

60
] × 2  

On solving, we get p = 20 

and y = 25  

Number of  

members 

Number of  

bungalows 

Cumulative  

frequency 

0 – 2 10 10 

2 – 4 p 10 + p 

4 – 6 60 70 + p 

6 – 8 q 70 + p + q 

8 – 10 5 75 + p + q 

 120  

 

 

 

 

 

 

 

 

1 

 
1 

 
 

½ 

 

1 

 

1 

½ 
 

33. 

(a) 
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Sol.  Let distance of gate at P from point B is x m  

Then distance of gate at P from point A is (35 + x) m 

In right Δ APB 

(𝑥 + 35)2 + 𝑥2 = (65)2 

𝑥2 + 35𝑥 − 1500 = 0  

(x + 60)(x – 25) = 0 

x = 25  

Hence, x + 35 = 60  

Distance of P from A = 60 m 

Distance of P from B = 25 m 
 

 

½ 

 

1 

2 

½ 

½ 

½ 

 

 OR  

33. 

(b) 

 

 
 

 

Sol.            For real roots, D ≥ 0 

[–  2(p +  1) ]2 –  4p2 ≥ 0 

                            ⟹ p ≥  −
1

2
   

∴ smallest value of p = −
1

2
 

At p = −
1

2
  given equation becomes 

 x2 – 2 (
− 1

2
+ 1) x + (

− 1

2
)

2
= 0 

x2 – x + 
1

4
 = 0 or 4x2 – 4x + 1 = 0 

                 (2x – 1) (2x – 1) = 0 

∴ roots are 
1

2
, 

1

2
  

 

½  

½ 

1 

½ 

 

½  
 

1 

½ 

½  

34. 
 

 
 

 

Sol.  d = 4.2 mm 

r = 2.1 mm 

Height of cylindrical part (h) = 100 mm 

Height of conical part = 2.8mm  

Slant height (l) = √(2.8)2 + (2.1)2 = 3.5 mm 

Curved Surface Area of Cylinder = 𝟐 ×
𝟐𝟐

𝟕
× 2.1 × 100 = 1320 mm2 

 
½ 

½ 

 

1 

1 
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Curved Surface Area of Cone  = 
22

7
× 2.1 × 3.5 = 23.1 mm2 

Total Surface Area of pencil = Curved Surface Area of cylinder + Curved Surface Area 

                                                 of two cones 

                                              = 1366.2 mm2 

1 

 

 

1 
 

 

35. 
 

 
 

 

Sol.  Diameter of cone = 14 cm 

Radius = 7 cm 

Height of cone = 14 cm  

Slant height  l = √142 +  72  = 7√5 = 15.4 cm 

Volume of remaining solid = Volume of cube – Volume of cone 

                                            = (14)3  –  
1

3
 × 

22

7
 × (7)2 × 14  

                                            = 
6076

3
 cm3 

Surface area of remaining solid = Surface area of cube – Area of circle + Curved surface 

                                                       area of cone  

                                                   = 6 × 14 × 14  –  
𝟐𝟐

𝟕
 × 7 × 7 +  

𝟐𝟐

𝟕
 × 7 × 15.4     

                                                   = 1360.8 cm2 
 

 

½ 

½ 

1 

 
 

1 

½ 

 

 
 

1 

½   

 SECTION E 

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

 

36. 
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Sol. Here AP is 400, 407.6, 415.2, …  

(i) 𝑎6 = 400 + 5 (7.6) = 438 m 

(ii) 𝑎8 − 𝑎4 = 30.4 m 

(iii) S6 = 
6

2
 ( 2 × 400 + 5 × 7.6)  

            = 2514 m 

OR 

(iii) Total distance covered = S8 − S3 

                                            = 
8

2
 ( 2 × 400 + 7 × 7.6)  –  

3

2
 ( 2 × 400 + 2 × 7.6)  

                                            = 2190 m 

 

1 

1 

1 

1 

 

 

1 

1 

37. 
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Sol. (i)    

 

                                                                                                                                                                                                                                                        

        

                 

         

 

 

 

 

                                                                                                                         Correct figure 

                                                                                                                                                                                             

    

 

 

 

 

 

 

 

 

                                                                                                            

 

 

 

 

 

 
 

 

 
 

1 
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(ii)   

 

 

 

 

 

 

 

 

 

 

                                                                                                                         Correct figure                                                                             

(iii) (a)         

 

 

 

 

 

 

 

 

 
 

In Δ ACQ 

 
QC

AC
 = tan 60° = √3 

QC = 240 m  

Height of statue including base = 240 m  

Height of statue excluding base = 240 – 58 = 182 m 
 

OR 

(iii) (b)  

 

 

 

 

 

 

 

 
 

QR = 240 – 40 = 200 m 

In Δ QRB  
QR

RB
 = tan 30° =  

1

√3
 

Horizontal distance RB = 200 √𝟑 m 

 

 

 

 

 

 

                                                                                                                       

 

 

 

 

 

 

 

 

 
 

1 
 

 

 

 

 

 

 

 

 

 

 
 

 

1 

1 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

½  

 

 
 

½ 
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                                                                                                                         Correct figure 

In Δ PRB   

tan α = 
PR

BR
    

        = 
18

200 √3
 or  

3√3

100
  

    

 
 

 
 
 

½  

 
 

 

½ 

 

38. 
 

 

 
 

 
 

 

Sol. (i) ∠ POA = 120° 

(ii) Length of wire needed to fence entire piece of land = 
22

7
× 35 + 70 = 180 m  

(iii) Required area = 
60

360
 × 

22

7
 × (35)2  –   

√3

4
 × (35)2   

                              = (
1925

3
−

1225 √3

4
) m2 or 111.89 m2 (approx.) 

 

OR 

 

1 
 

1 

 

1 

 

1 
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(iii) In Δ APB, 
AP

AB
 = cos 30° 

                        AP = 35√3 m 

       Required length of wire = 
120

360
 × 2 × 

22

7
 × 35 + 35√3 

                                              = (
220

3
+ 35√3) m or 133.8 m (approx.) 

 

1 

½ 

 

½ 

 

 




