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SOLUTIONS
 MATHEMATICS (Subject Code–

041) (PAPER CODE: 30/4/2) 

Q. No. EXPECTED OUTCOMES/VALUE POINTS Marks 

SECTION - A 

This section consists of 20 questions of 1 mark each. 

1. 

Sol. (d) 𝑝(𝑥) has at most three distinct zeroes. 1 

2. 

Sol. 
(d) 

11

12

1 

3. 

Sol. (d) 𝑎𝑏(1 − 𝑎𝑏)(1 + 𝑎𝑏) 1 

4. 

Sol. (c) a positive irrational number 1 

5. 

Sol. 
(d) −

1

2

1 

6. 

Sol. (d) (1,4) 1 
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7. 

 

 

Sol. (a) 50 1 

8. 

 

 

Sol. (b) 6 only 1 

 

9. 

 

 

Sol. (d) 40° 1 

10. 

 

 

Sol. (c) 𝑠𝑒𝑐2𝜃 = 1 + 𝑡𝑎𝑛2𝜃 1 

11. 

 

 

Sol. (c) cos 20° > cos 70° 1 

12. 

 

 

Sol. (d) 15 √3 m 1 

13. 

 

 

Sol. (c) 11 1 

 

 

 

 

 



MS_X_Mathematics_041_30/4/2_2024-25 

    5 

14. 

 

 

Sol. (c) 2√2 𝑟 1 

15. 

 

 

Sol. (b) 100 1 

16. 

 

 

Sol. (c) classes preceding the median class 1 

17. 

 

 

Sol. (a) 20 cm 1 

18. 

 

 

Sol. (d) BC = 3 EF 1 

  

 
 

 

19. 
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Sol. (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct 

explanation of Assertion (A). 

1 

20 

 

 

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

                                                   SECTION - B 

This section consists of 5 questions of 2 marks each. 

 

21 (A). 

 

 

Sol. (sin A + cosec A)2 + (cos A + sec A)2 = 𝑥 + tan2A +  cot2A  

⟹  sin2A + cosec2A + 2 + cos2A + sec2A + 2 = 𝑥 +  tan2A +  cot2A  

⟹ 1 + 2 + 2 + 1 + cot2A + 1 + tan2A = 𝑥 +  tan2A +  cot2A    

∴ 𝑥 = 7  

 

 

½  

1 

½  

 OR  

21 (B). 

 

 

Sol. 3 sin 30°−4 sin330°

2 sin250°+2 cos250°
  

=  
3×

1

2
 − 4×

1

8

2 (sin250°+cos250°)
  

=  
3

2
 − 

1

2

2×1
  

=  
1

2
  

 

 

 

 

1  

 

 
 

½  

 

 

½  

22. 

 

 

Sol. Number of days in June 2012 = 30 

(i) P (different dates of birth) =  
29

30
 

(ii) P (same date of birth) =  
1

30
 

 

 

1 

 

1 
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23. 

 

 

Sol. Adding and subtracting the given equations, we get 

       𝑥 + 𝑦 = 3    … (i) 

and 𝑥 − 𝑦 = 1    … (ii) 

Solving (i) and (ii), we get  

       𝑥 = 2, 𝑦 = 1  

 

 

½  

½  

 

 

½+½ 

24 (A). 

 

 

Sol. Let AB be the lamp post and CD be the boy 1.5 m tall. 

 

 

 

                                For correct figure 

 

 

 

 

 

Let the length of shadow be x m 

Speed of boy = 2.5 m/sec 

∴ Distance covered in 3 seconds = 7.5 m 

Now, ∆ ABE~∆ CDE   

⟹  
CD

AB
=

DE

BE
   

⟹  
1.5

12
=

x

7.5+x
  

Solving, we get x =  
15

14
 or 1.07 approx. 

Hence length of shadow is 1.07 m 

 

 

 

 

 

 

½ 

 

 

 

 

 

 

 

 

 

 

 

  

 

½  

 

 

½  

 

 

 

½  

 OR 
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24 (B).  

 

 

Sol.  

 

 

 

 

                                                    For correct figure 

 

 

 

In ∆ ABE and ∆ CFB, 

∠AEB =  ∠CBF  

∠A =  ∠C  

∴  ∆ ABE ~ ∆ CFB  

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

 

1 

 

 

½  

25. 

 

 

Sol.  

 

Let coordinates of point C be (x, y) 

AC = 2 BC  

⟹ B is mid-point of AC 

⟹  
−1+x

2
= 4 ⟹  x = 9  

 
7+y

2
= −3 ⟹  y =  −13  

∴ Coordinates of C are (9, −13) 

 

 

 

 

 

 

 

½  

 

½  

 

½  

½  

 

 SECTION - C 

This section consists of 6 questions of 3 marks each. 

 

26. 

 

 

Sol. 𝛼 + 𝛽 = 𝑎,   𝛼𝛽 =  −𝑏  

Sum of zeroes of required polynomial  

= (3𝛼 + 1) + (3𝛽 + 1)  

½  
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= 3(𝛼 + 𝛽) + 2  

= 3𝑎 + 2  

Product of zeroes of required polynomial  

= (3𝛼 + 1)(3𝛽 + 1)  

= 9𝛼𝛽 + 3(𝛼 + 𝛽) + 1  

= −9𝑏 + 3𝑎 + 1  

∴ The required polynomial is 𝑥2 − (3𝑎 + 2) 𝑥 + (3𝑎 − 9𝑏 + 1) 

 
 

1 

 

 

 

 

 

 

1 
 

½  

 

27. 

 

 

Sol.  

 

 

 

                                      For correct figure                                     

 

 

 

 

AP = AS 

BP = BQ 

CR = CQ 

DR = DS 

Adding the above four equations,  

AP + BP + CR + DR = AS + BQ + CQ + DS 

⟹ AB + CD = AD + CB   --- (i) 

Since ABCD is a rectangle 

∴ AB = CD and BC = AD 

⟹ from (i), 2 AB = 2 AD  or AB = AD 

Hence ABCD is a square 

Clearly side of square = diameter of circle = 20 cm 

∴ Perimeter of square = 4 × 20 cm = 80 cm 

 

 

 

 

 

 

½  

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

½   

 

 

 

½  

 

 

 

 

½  
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28 (A). 

 

 

Sol. Let √2 be a rational number. 

∴ √2 =
𝐩

𝐪
 , where 𝑞 ≠ 0 and let 𝑝 & 𝑞 be co-primes. 

2𝑞2  =  𝑝2  ⟹   𝑝2 is divisible by 2 ⟹  𝑝 is divisible by 2 ----- (i) 

⟹  𝑝 =  2𝑎, where ‘𝑎’ is some integer                   

4𝑎2 = 2 𝑞2 ⟹   𝑞2 = 2  𝑎2 ⟹  𝑞2 is divisible by 2 ⟹  𝑞 is divisible by 2 ----- (ii) 

(i) and (ii) leads to contradiction as ‘𝑝’ and ‘𝑞’ are co-primes. 

∴ √2 is an irrational number. 

 

 

½ 

 

1 

 

 

1 

 

½ 

 

 OR  

28 (B).  

 

 

Sol. 𝑝 =  𝑥2𝑦3, 𝑞 = 𝑥𝑦4, 𝑟 = 𝑥5𝑦2  

HCF (𝑝, 𝑞, 𝑟) = 𝑥𝑦2 

LCM (𝑝, 𝑞, 𝑟) =  𝑥5𝑦4 

HCF × LCM =  𝑥6𝑦6 

𝑝 × 𝑞 × 𝑟 =  𝑥8𝑦9  

⟹ HCF (𝑝, 𝑞, 𝑟) × LCM (𝑝, 𝑞, 𝑟)  ≠  𝑝 × 𝑞 × 𝑟 

 

 

1 

 
1 

 

 

 

 

1  

 

29. 

 

 

Sol. Let the measures of two angles be 𝑥 and 𝑦 

ATQ 

𝑥 + 𝑦 = 90°    … (i) 

and 
𝑥

𝑦
=

2

3
 ⟹ 3𝑥 − 2𝑦 = 0    … (ii) 

Solving (i) and (ii), we get 𝑥 = 36°, 𝑦 = 54° 

 

 

 

1 

 

1 

 

½ + ½ 

30. 

 
 

 

Sol. In ∆ PQR, ∠P = 90° 

PQ2 + PR2 = QR2  
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⟹ (𝑥 + 2)2 + (𝑦 + 3)2 + (𝑥 − 2)2 + (𝑦 − 3)2 = 42 + 62  

⟹  𝑥2 + 4𝑥 + 4 + 𝑦2 + 6𝑦 + 9 + 𝑥2 − 4𝑥 + 4 + 𝑦2 − 6𝑦 + 9 = 52  

gives, 𝑥2 + 𝑦2 = 13 

Now for 𝑦 = 2, 𝑥 = ±3 

1 

 

 

1 

1 

 

31 (A). 

 

 

Sol. 
LHS =  

cos A+sin A−1

cos A−sin A+1
 

         =  
cot A+1−cosec A

cot A−1+cosec A
  

         =
cot A−cosec A+cosec2A− cot2A

cot A−1+cosec A
   

         =  
(cosec A−cot A)(−1+cosec A+cot A)

cot A−1+cosec A
  

          = cosec A − cot A = RHS 

 

 

 

1 

 

1 

 

½  

 

½  

 OR  

31 (B). 

 

 

Sol. LHS =  𝑝2 − 𝑞2 

=  (cot 𝜃 + cos 𝜃)2 − (cot 𝜃 − cos 𝜃)2  

= [(cot 𝜃 + cos 𝜃) + (cot 𝜃 − cos 𝜃)][(cot 𝜃 + cos 𝜃) − (cot 𝜃 − cos 𝜃)]  

= 2 cot 𝜃  × 2 cos 𝜃 = 4 cot 𝜃 cos 𝜃  

RHS = 4√𝑝𝑞 

= 4√(cot 𝜃 + cos 𝜃)(cot 𝜃 − cos 𝜃)  

= 4√𝑐𝑜𝑡2𝜃 − 𝑐𝑜𝑠2𝜃    

= 4 √𝑐𝑜𝑠2𝜃(𝑐𝑜𝑠𝑒𝑐2𝜃 − 1)   

=  4√𝑐𝑜𝑠2𝜃 ×  𝑐𝑜𝑡2𝜃  

= 4 cot 𝜃 cos 𝜃   

∴ LHS = RHS 

 

 

 

 

 

 

 

 

1 

 

½  

 

 

 

 

½  

 

½  

 

 

½  
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 SECTION - D 

This section consists of 4 questions of 5 marks each. 

 

32.  

 

 

Sol.  

Number of 

Challans 
Number of days (𝑓𝑖) Class Mark (𝑥𝑖) 𝑓𝑖  𝑥𝑖 

0-10 3 5 15 

10-20 5 15 75 

20-30 10 25 250 

30-40 9 35 315 

40-50 2 45 90 

50-60 1 55 55 

Total ∑ 𝑓𝑖 =30  ∑ 𝑓𝑖𝑥𝑖 =800 
 

 

Mean =  
800

30
 

          =
80

3
 or 26.67 or 27 (approx.) 

Modal class is 20-30 

Mode = 20 +
10−5

2×10−5−9
× 10 

          =
85

3
 or 28.3 or 28 (approx.) 

 

 

 

 

 

1½ 

marks 

for 

correct 

table 

 

 

 

 

 

 

 

1  

 

½   

 

½  

 

1 

 

½  

33 (A). 

 

 

Sol. Let the length of shortest side be 𝑥 m  
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∴ length of longest side = (𝑥 + 4) m 

and length of third side = (𝑥 + 2) m 

Now, (𝑥 + 4)2 = 𝑥2 + (𝑥 + 2)2 

⟹  𝑥2 − 4𝑥 − 12 = 0  

⟹ (𝑥 − 6)(𝑥 + 2) = 0  

⟹ 𝑥 = 6  

∴ sides are 6 m, 8 m and 10 m 

Area =  
1

2
× 6 × 8 = 24 m2 

Perimeter = 6 + 8 + 10 = 24 m 

Difference = 0 

 

1  

 

1 

 

 

 

1 

 

½  

 

½  

 

½  

½  

 

 OR  

33 (B). 

 

 

Sol. 𝑥−2

𝑥−3
+

𝑥−4

𝑥−5
=

10

3
  

⟹  
(𝑥−2)(𝑥−5)+(𝑥−4)(𝑥−3)

(𝑥−3)(𝑥−5)
=

10

3
   

Simplifying, we get 2 𝑥2 − 19𝑥 + 42 = 0 

⟹ (𝑥 − 6)(2𝑥 − 7) = 0  

⟹ 𝑥 = 6 or 𝑥 =
7

2
 

 

 

 

1½  

 

1½  

 

1 

 

1 

34 (A). 

 

 

 

Sol. 
As,  

AB

PQ
=

BC

QR
=

AC

PR
=

3

5
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⟹  ∆ ABC~ ∆ PQR  

⟹  ∠C = ∠R  

(i)   In ∆ ADC  and ∆ PSR, 

∠ ADC =  ∠ PSR = 90°  

and ∠ C =  ∠R 

∴  ∆ ADC~ ∆ PSR    

(ii)   
AD

PS
=

AC

PR
=

3

5
 

⟹  
4

PS
=

3

5
  

⟹ PS =  
20

3
 cm 

(iii)   
ar (∆ ABC)

ar (∆ PQR)
=

1

2
×BC×AD

1

2
×QR×PS

 

                        =  
3

5
×

3

5
=  

9

25
 

∴  ar (∆ ABC): ar (∆ PQR) = 9 ∶ 25  

½  

 

 

 

 

 

1 

 

½  

 

½  

 

½  

 

½  

 

 

1  

 

 
 

½   

 

 OR  

34 (B). 

 

 

 

Sol.                                                                                                       Correct statement  

 

 

1 
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Join AF intersecting line 𝑚 at G 

In ∆ ACF, BG ∥ CF  

⟹  
AB

BC
=

AG

GF
     … (i) 

In ∆ FDA, GE ∥ AD  

⟹  
EF

DE
=

GF

AG
 or 

DE

EF
=

AG

GF
   … (ii) 

From, (i) and (ii), we get 
AB

BC
=

DE

EF
 

 

1  

 

 

 

1 

 

 

1 

 

1 

35. 

 
 

 

Sol. Area of the sheet required for the shed  

= (lateral surface area of the cuboid – front area) +
1

2
 CSA of cylinder + area of 

semicircle 

= [2 × (10 + 7) × 3 − 7 × 3] +
1

2
× 2 ×

22

7
×

7

2
× 10 +

1

2
×

22

7
× (

7

2
)

2

  

=  
841

4
 𝑚2  

Cost of sheet =  
841

4
× 70 = ₹ 14717.50  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

1+1+1 
 

1 

 

1  
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 SECTION - E 

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

 

36. 

 

 

Sol. AP formed is 200, 350, 500, … 

(i) Distance of 10th pole from base =  𝑎10 

                                                   =  200 + 9 × 150 

                                                   = 1550 m 

(ii) Distance between 15th pole and 25th pole =  𝑎25 − 𝑎15 

                                                                  = 10 × 150 = 1500 m 

(iii) (a) Distance of 15th pole from the top = 300 + 14 × 150 

                                                       = 2400 m 

Time taken by cable car =  
2400

5
= 480 seconds or 8 minutes 

OR 

(iii) (b) Distance of last pole from the base = (5000 − 300) m = 4700 m 

∴  𝑎𝑛 = 4700  

⟹ 200 + (n − 1)150 = 4700  

                Solving, we get n = 31 

 

 

 

 

 
1 

 

 
1 
 

 

1 

 

1 

 

 

½  

 

 

1 
 

½  
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37. 

 

 

Sol. (i)  

 

 

 

 

For correct figure 

(ii) In ∆ PQR,  
100

d
 = tan 30° = 

1

√3
 

⟹ d = 100√3 = 173 m 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 

 

 

 

 

 

 

½  

 

½  
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(iii) (a)  

 

 

 

For correct figure 

 

 

 

 

 

In ∆ PQM,  
100

173−𝑥
 = tan 45° = 1 

⟹ 𝑥 = 73 m  

Time taken =  
73×18

60×5
 = 

219

50
 or 4.4 seconds (approx.) 

 

OR 

 

(iii) (b)  

 

 

 

For correct figure 

 

 

 

 

 

 

 

In ∆ PQT,  
100

𝑦
 = tan 60° = √3 

⟹ y = 
100

√3
=  

100√3

3
 or 

173

3
 m  

Time taken =  
100√3 × 18

3 × 60 ×5
 = 2√3 or 3.5 seconds (approx.) 

 

 

 

 

 

 

 

 

½  

 

 

 

 

 

½  

½  

½  

 

 

 

 

 

 

 

½  

 

 

 

 

 

 

½  

 

½  

 

½  
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38. 

 

 

 

Sol. 
(i) 2 ×

22

7
× 𝑟 = 44 

⟹ 𝑟 =   7 m 

(ii) ∠ AOB = 60° 

(iii) (a) Area of shaded region R1 = area of circle – area of 2 segments 

                              =  
22

7
× 7 × 7 − 2 × (

60

360
×

22

7
× 7 × 7 −

√3

4
× 7 × 7) 

                              =  (
308

3
+

49√3

2
) m2 or 145.05 m2 (approx.) 

OR 

(iii) (b) Length of rope around unshaded regions  

= 8 × length of arc 

= 8 × 2 ×
60

360
×

22

7
× 7  

=  
176

3
 m or 58.66 m (approx.) 

 

½  

½  

 

1 

 
 

 

1 

 

1 

 

 

 

½  

 

1 

 

½  

 
 

 




