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SOLUTIONS
 MATHEMATICS (Subject Code–

041) (PAPER CODE: 30/5/1) 

Q. No. EXPECTED OUTCOMES/VALUE POINTS Marks 

SECTION A  

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

1. 

Sol. (A) positive rational number 1 

2. 

Sol. (B) 7 1 

3. 

Sol. (A) a 1 

4. 

Sol. (B) (𝑥 + √𝑥)
2

= 2𝑥√𝑥 1 

5. 

Sol. (D) – 3 1 

6. 

Sol. (C) 1 : 2 1 

7. 

Sol. (C) 0.7 1 
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8. 
 

 
 

 

Sol. (A) Two right triangles are always similar. 1 

9. 
 

 
 

 

Sol. (D) 1 : 2 1 

10. 
 

 
 

 

Sol. (B) Infinite number of tangents can be drawn to a circle from a point outside the 

circle. 

1 

11. 
 

 
 

 

Sol. (D) 30° 1 

12. 
 

 
 

 

Sol. (B) cos 60° 1 
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13. 
 

 
 

 

Sol. (C) 40 m 1 

14. 
 

 
 

 

Sol. (B) 4 cm 1 

15. 
 

 
 

 

Sol. (A) 17 cm 1 

16. 
 

 
 

 

Sol. (C) 2 1 

17. 
 

 
 

 

Sol. (C) 28 and 29 1 

18. 
 

 
 

 

Sol. 
(B) 

1

3
 

 

1 
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19. 
 

 
 

 

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

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 (a) 
 

 
 

 

Sol. 2x + y = 320 

4x + 2y = 600 

Here, 
a1

a2
=

2

4
=

1

2
 , 

b1

b2
=

1

2
 , 

c1

c2
=

320

600
=

8

15
 

As 
a1

a2
=

b1

b2
≠

c1

c2
 ∴ System of equations is not consistent. 

½ 

½  
 

½ 

 

½   

 OR  

21 (b) 
 

 
 

 

Sol. (√2 𝑥 +  √3𝑦 = 5) × √3 ⟹ √6 𝑥 +  3𝑦 = 5√3 

(√3 𝑥 −  √8𝑦 = −√6) × √2  ⟹  √6 𝑥 −  4𝑦 = −2√3 

Solving the equations, we get 

x = √2 and  y = √3  

½  

 ½  

 

½ + ½  
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22. 
 

 
 

 

Sol. 
 

                                                                                                                            

P (x, y) divides AB in the ratio 3: 4 

x = 
3 × 2 + 4 ×(−2) 

4+3
 ⟹ x = −

2

7
 

y = 
3 ×(−4) + 4 ×(−2) 

4+3
 ⟹ y = −

20

7
 

∴ Coordinates of P are (−
2

7
 , −

20

7
) 

 

 

 

 

 

 
 

½  
 

½  

 

½ 
 

½  

23 (a) 
 

 
 

 

Sol. sin 15° = sin (45° – 30°) 

            = sin 45° cos 30° – cos 45° sin 30° 

            = 
1

√2
×

√3

2
−

1

√2
×

1

2
 

            =  
√3− 1

2√2
 or 

√6 − √2

4
 

½  

 
1 

 

½  

 OR  

23 (b) 
 

 
 

 

Sol. cos A = √1 − sin2A =√1 − y2  

tan A = 
sin A

cos A
 = 

y

√1−y2
  

1 
 

1 

24. 
 

 
 

 

Sol. Correct figure 

 
Since  ∆ ABD ∼ ∆ PQS 

 ∴    
AB

PQ
=

BD

QS
 or 

AB

PQ
=

2BD

2QS
 

½  
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⟹ 
AB

PQ
=

BC

QR
  

 ∠ B = ∠ Q 

∴    ∆ ABC ∼ ∆ PQR 

 

½  
 

½  

½  

25. 
 

 
 

 

Sol. (i) P (not a face card) = 
40

52
 or 

10

13
 

(ii) P (black king) = 
2

52
 or 

1

26
 

 

1 
 

1 

                                                        SECTION C 

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

 

26 (a) 
 

 
 

 

Sol. Let √3 be a rational number. 

∴ √3 =
p

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

⟹ 3q2 = p2  

⟹ p2 is divisible by 3.  

⟹ p is divisible by 3. ----- ① 

Let p = 3a, where ‘a’ is some integer                   

∴ 9a2 = 3q2  

⟹ q2 = 3a2  

⟹q2 is divisible by 3  

⟹ q is divisible by 3 ----- ② 

∴ 3 divides both p & q. 

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

Hence, √3 is an irrational number. 

 
½  

 

 
1 

 

 

 

 

1 

 

½  

 OR  

26 (b) 
 

 
 

 

 

Sol. (i) True, 

∵ 2 × 3 × 5 × 7 + 7 = 7 × (2 × 3 × 5 + 1) has more than two factors.  

(ii) False, 

∵ 2 × 3 × 5 × 7 + 1 = 211 has only two factors.  

1 

½  

1 

½  

27. 
 

 

 
 

 

Sol.     7x2 + 18x – 9 

= (7x – 3)(x + 3) 

∴ Zeroes are – 3, 
3

7
 

 

 
1 
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New zeroes are – 6, 
6

7
 

Sum of new zeroes = (– 6) + 
6

7
 = −

36

7
 

Product of new zeroes = (– 6) ×
6

7
 = −

36

7
 

∴ Required polynomial is x2 + 
36

7
 x – 

36

7
 or 7x2 + 36x – 36 

 

½  
 
 

½ 
 

½  
 

½    

28. 
 

 
 

 

Sol.                                                                                                             Correct graph 

 
Solution is (1, 0) or x = 1, y = 0 

Absolute difference =  2 (consider – 2 also)  

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½  

½  

29. 
 

 
 

 

Sol. PA = PB ⟹ PA2 = PB2 

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

⟹ x – y = 2 

∴ Required point on x-axis is (2, 0) 

& required point on y-axis is (0, – 2) 

½  

1 

½  

½  

½  
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30 (a) 
 

 
 

 

Sol. 

LHS = 
1 + 

1

sin A
1

sin A

 

      = sin A + 1 

        = 
(sin A + 1)(1 – sin A)

1 – sin A
 

        = 
1 − sin2 A

1 − sin A
 

        = 
cos2 A

1 − sin A
 = RHS 

 

½  

 

1 
 

½  
 

½  

 

½  

 OR  

30 (b) 
 

 
 

 

Sol. 
sin (2A + B) = 

√3

2
 ⟹ 2A + B = 60°    --- ① 

tan (A + 2B) = 1 ⟹ A + 2B = 45°      --- ② 

Solving ① & ②, we get A = 25° and B = 10° 

cot (4A – 7B) = cot 30° 

                       = √3 

 

½ 
 

½  

½ + ½  

½  

½   

31. 
 

 
 

 

Sol. Join OC. 

                                 
∆POA ≅ ∆COA  

∠POA = ∠COA      

Similarly, ∠QOB = ∠COB      

     ∠POA + ∠QOB + ∠COA + ∠COB = 180° 

½  

 

 

 

 

 

 

 

½  

½  

½  

½  
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⟹ 2 (∠COA + ∠COB) = 180° 

⟹ ∠COA + ∠COB = 90° 

∴   ∠AOB = 90° 

 

 

½  

                                                 SECTION D 

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

 

32 (a) 
 

 
 

 

Sol. Let digit at unit place be x 

and digit at tens place be y 

∴ number = 10y + x 

ATQ 

         10y + x = 7 (x + y) 

⟹       3y = 6x or y = 2x    --- ① 

Also, 10y + x = 5xy + 2    --- ② 

from ① and ②, we get 

          10x2 – 21x + 2 = 0 

⟹      (x – 2)(10x – 1) = 0 

∴ x = 2  

So, y = 4 

∴ Required number is 42. 

 

1 

 

 

  

1  

½  

 

1  

  

½  

½  

½  

 OR  

32 (b) 
 

 
 

 

Sol. For real and equal roots, D = 0 

∴   [– (p + 1)]2 – 4 (p + 4) = 0 

⟹ p2 – 2p – 15 = 0 

⟹ (p – 5)(p + 3) = 0 

∴ p = 5 , – 3 

For p = 5,  

            9x2 – 6x + 1 = 0 

     ⟹ (3x – 1) (3x – 1) = 0 

∴ x = 
1

3
 , 

1

3
 

For p = – 3,  

            x2 + 2x + 1 = 0 

     ⟹ (x + 1) (x + 1) = 0 

∴ x = – 1, – 1 

Hence roots are 
1

3
 , 

1

3
 and – 1, – 1 for p = 5 and p = – 3 respectively. 

½  

½ 

  

1  

1  

 

 

 

1 

 

 

 
 

1 
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33. 
 

 
 

 

Sol. Correct figure, given, to prove, construction 

Correct proof 

Correct statement of converse of given statement 

2 

2 

1 

34 (a) 
 

 
 

 

Sol. Total number of hemispheres = 
14 ×14

1.4 ×1.4
 

                                              = 100 

Total Surface Area of remaining solid = Surface Area of Cube + Curved Surface 

Area of 100 hemispheres – Area of 100 circles  

= 6 × 14 × 14 + 100 × 2 × 
22

7
 × 0.7 × 0.7 – 100 × 

22

7
 × 0.7 × 0.7 

= 1330  

∴ Total surface area of remaining solid is 1330 cm2. 

 

1 
 

1 

 

 
2 

 

1 

  

 OR  

34 (b) 
 

 
 

 

 

Sol. Volume of remaining solid = Volume of cylinder –Volume of two cones  

                                            =  
22

7
 × 5 × 5 × 24 – 2 ×

1

3
 ×

22

7
 × 5 × 5 × 12 

                                            = 
8800

7
 or 1257.14 cm3 approx. 

l = √(12)2 + (5)2 = 13 cm 

Surface Area of remaining solid = Curved Surface Area of cylinder + Curved  

                                                       Surface Area of two cones 

                                                    = 2 ×
22

7
 × 5 × 24 + 2 × 

22

7
 × 5 × 13 

                                                    = 
8140

7
 or 1162.85 cm2 approx. 

 
1 
 

1 
 

1 

 
 

1 
 

1 
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35. 
 

 

 

 

Sol.  

Weight 

(in kg) 

Number of 

Students (fi) 

xi ui = 
𝑥𝑖−45

2
 fi ui cf 

38 – 40 

40 – 42 

42 – 44 

44 – 46 

46 – 48 

48 – 50 

50 – 52  

3 

2 

4 

5 

14 

4 

3 

39 

41 

43 

45 = a 

47 

49 

51 

– 3 

– 2 

– 1 

0 

1 

2 

3  

– 9 

– 4 

– 4 

0 

14 

8 

9 

3 

5 

9 

14 

28 

32 

35 

Total 35   14  

Correct table 

Mean = 45 + 
14

35
× 2 

          = 45.8 

∴ Mean weight is 45.8 kg 

Median Class is 46 – 48 

Median = 46 + 

35
2

 − 14

14
 × 2 

             = 46.5 

∴ Median weight is 46.5 kg 

Difference of mean weight and median weight = 46.5 – 45.8 = 0.7 kg 

 

 

 

 

 

 

 

 

 

 

 

1½ 
  

1  

½ 

 

½ 

 

½  
 

½  

 

½ 
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                                               SECTION E 

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

 

36. 
 

                                                             
 

 

Sol. (i)    Length of wire = 2 ×  
22

7
 × 35 

                                = 220 m 

(ii)   Diagonal of square = 70 m 

        Length of each side of the square land = 
70

√2
 or 35√2 m 

(iii) (a)   Area on which grass is grown = Area of two segments 

                                                             = 2 ×  [
90

360
 ×

22

7
× 35 × 35 −  

1

2
× 35 × 35] 

                                                             = 700 m2 

              Cost of growing the grass = 700 × 50 = ₹ 35000 

OR 

(iii) (b)      Required ratio = 
area of square

area of circle−area of square
 

                                = 
35 √2 × 35 √2

22

7
 × 35 × 35− 35 √2 × 35 √2

  

                                          = 
2450

1400
 or 

7

4
  

                     ∴ Required ratio is 7 : 4 

 

½ 

½  

½  
 

½ 

 
 

1 

½  

  ½  

 

 

 
1½ 

 

½ 
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37. 
 

                                   
 

 

Sol. Given A.P. is 1, 3, 5, … 

(i)  a10 = 1 + 9 × 2 =  19 

(ii) a4 (from bottom) = 19 + 3 × (– 2) = 13 

(iii) (a) S8 = 
8

2
× [2 × 1 + 7 × 2] 

                  = 64 

OR 

(iii) (b) Number of triangles from 5th row to 10th row = S10 – S4 

                                              = 
10

2
× [2 × 1 + 9 × 2] – 

4

2
× [2 × 1 + 3 × 2]                          

                                              = 84 

             Number of triangles in first 4 rows, S4 = 
4

2
× [2 × 1 + 3 × 2] 

                                                                           = 16 

             Required number of triangles = 84 – 16 = 68  

 

1  

1  

1 

1 

 

 
 

 

1 

 
 

½ 

½  
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38. 
 

 

                  
 

 

Sol. 
 

                                                        

(i)     tan θ = 
15

15
 = 1 

         ⟹ θ = 45° 

(ii)      
15

𝑙
 = sin 45° 

       ⟹ 𝑙 = 15 √2 ft. or 21.21 ft. approx. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

½  

½  
 

½ 
 

½  
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(iii) (a) 

                                   

              
h

20
 = sin 60° = 

√3

2
 

          ⟹ h = 10√3 

                   = 10 × 1.732 

                   = 17.32 ft. 

OR 

(iii) (b)  

                     

                   
20

𝑙
 = sin 30° = 

1

2
 

               ⟹ 𝑙 = 40 ft. 

                   
20

x
 = tan 30° = 

1

√3
 

               ⟹ x = 20 √3 ft. or 34.64 ft. approx. 

 

 

 

 

 

 

 

 

 

 

1 
 

½  

 

½  

 

 

 

 

 

 

 

 

 

 

 

 

½  
 

½ 
 

½ 
 

½     

 

 

 

 

 

 




