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MATHS SAMPLE PAPER(SOLUTION) 
            CLASS- XTH                   SESSION-2024-25 

TIME ALLOWED: 3 HRS                                   MAXIMUM MARKS:-80 
 

General Instructions  
1. This Question paper has 5 Section A, B, C, D and E. 

2. Section A has 20 Multiple Choice Question (MCQs) carrying 1 marks each. 

3. Section B has 5 short Answer-I (SA-I) type question carrying 2 marks each. 

4. Section C has 6 short Answer-II(SA-II) type question carrying 3 marks each. 

5. Section D has 4 Long Answer (LA) type question carrying 5 marks each. 

6. Section E has 3 Case Based integrated units of assessment (4 marks each). 

7. All Questions are compulsory. However, an internal choice in 2 Questions of 2 marks, 2 Question of 

3 marks and 2 Questions of 5 marks has been provided. An internal choice has been provided in 

the 2 marks question of Section E. 

8. Draw neat figures wherever required. Take π = 22/7 wherever required if not stated. 

  Section A  
1. If two positive integers a and b are expressible in the form 𝒂 = 𝒑𝒒𝟐 and 𝒃 = 𝒑𝟑𝒒; p, q being prime 

numbers, then LCM (a, b) is  

(a) 𝑝𝑞     (b) 𝑝3𝑞3   
(c) 𝑝3𝑞2    (d) 𝑝2𝑞2    (ANSWER. C) 
  

2. If 𝜶 and 𝜷 are the zerores of the polynomial 𝒂𝒙𝟐 − 𝟓𝒙 + 𝒄 and 𝜶 + 𝜷 = 𝜶𝜷 = 𝟏𝟎, then 

(a) 𝑎 = 5, 𝑐 =
1

2
   (b) 𝑎 = 1, 𝑐 =

5

2
 

(c) 𝑎 =
5

2
, , 𝑐 = 1   (d) 𝑎 =

1

2
, 𝑐 = 5   (ANSWER. D) 

   
3. 8 chairs and 5 tables cost ₹10,500, while 5 chairs and 3 tables cost ₹ 6,450. The cost of each chair 

will be  

(a) ₹ 750    (b) ₹ 600 
(c) ₹ 850    (d) ₹ 900    (ANSWER. A) 
    

4. If the equation (𝒂𝟐 + 𝒃𝟐)𝒙𝟐 − 𝟐(𝒂𝒄 + 𝒃𝒅)𝒙 + 𝒄𝟐 + 𝒅𝟐 = 𝟎 has equal roots, then 

(a) 𝑎𝑏 = 𝑐𝑑   (b) 𝑎𝑑 = 𝑏𝑐 

(c) 𝑎𝑑 = √𝑏𝑐   (d) 𝑎𝑏 = √𝑐𝑑    (ANSWER. B) 
 

5. If the first, second and last term of an A.P. are 𝒂, 𝒃 𝒂𝒏𝒅 𝟐𝒂 respectively, its sum is 

(a) 
𝑎𝑏

2(𝑏−𝑎)
    (b) 

𝑎𝑏

𝑏−𝑎
 

(c) 
3𝑎𝑏

2(𝑏−𝑎)
    (d) none of these    (ANSWER. C) 

   

6. The distance between the points (𝒂 𝐜𝐨𝐬 𝟐𝟓𝟎 , 𝟎) 𝒂𝒏𝒅 (𝟎, 𝒂 𝐜𝐨𝐬 𝟔𝟓𝟎) is 

(a) 𝑎    (b) 2𝑎 

(c) 3𝑎    (d) 𝑛𝑜𝑛𝑒 𝑜𝑓 𝑡ℎ𝑒𝑠𝑒   (ANSWER. A) 
 

7. In Fig. RS||DB||PQ. If CP=PD=11 cm and DR=RA=3 cm. Then the values of 𝒙 and 𝒚 are respectively 
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(a) 12, 10    (b) 14, 6 

(c) 10, 7    (d) 16, 8   (ANSWER. D)  

 

8. In figure, APB is a tangent to a circle with Centre O at point P. If ∠𝑸𝑷𝑩 = 𝟓𝟎𝟎, then the measure of 

∠𝑷𝑶𝑸 is  

 

 

 

 

(a) 1000    (b) 1200  
(c) 1400    (d) 1500      (ANSWER. A) 
 

9. If √𝟑 𝐬𝐞𝐜(𝟑𝒙 − 𝟐𝟏)𝟎 = 𝟐 then find the value of 𝐬𝐢𝐧𝟐(𝒙 + 𝟏𝟑)𝟎 + 𝐜𝐨𝐭𝟐(𝒙 + 𝟏𝟑)𝟎. 

(a) 21/4    (b) 9/4 

(c) 13/4    (d) 25/4    (ANSWER. C) 

 

10. If 𝒂𝒄𝒐𝒔𝜽 + 𝐛𝐬𝐢𝐧 𝜽 = 𝒎 𝒂𝒏𝒅 𝐚𝐬𝐢𝐧 𝜽 − 𝐛𝐜𝐨𝐬 𝜽 = 𝒏, 𝒕𝒉𝒆𝒏 𝒂𝟐 + 𝒃𝟐 = 
(a) 𝑚2 − 𝑛2   (b) 𝑚2𝑛2 

(c) 𝑛2 − 𝑚2   (d) 𝑚2 + 𝑛2    (ANSWER. D) 
 

11. From a light house the angles of depression of two ships on opposite sides of the light house are 

observed to be 𝟑𝟎𝟎 and 𝟒𝟓𝟎. If the height of the light house is 𝒉 metres, the distance between the 

ships is  

(a) (√3 + 1)ℎ 𝑚   (b) (√3 − 1)ℎ 𝑚 

(c) √3 ℎ 𝑚   (d) 1 + (1 +
1

√3
) ℎ 𝑚   (ANSWER. A) 

 
12. In fig. if 𝑨𝑩𝑪 is an equilateral triangle, then shaded area is equal to 

                              

(a) (
𝜋

3
−

√3

4
) 𝑟2    (b) (

𝜋

3
−

√3

2
) 𝑟2 

(c)(
𝜋

3
+

√3

4
) 𝑟2    (d) (

𝜋

3
+ √3) 𝑟2  (ANSWER. D) 

 
13. The volumes of two spheres are in the ratio 𝟔𝟒 ∶ 𝟐𝟕. The ratio of their surface areas is  

(a) 1 ∶ 2     (b) 2 ∶ 3 
(c) 9 ∶ 16     (d) 16 ∶ 9   (ANSWER. D) 
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14. If the arithmetic mean of 𝒙, 𝒙 + 𝟑, 𝒙 + 𝟔, 𝒙 + 𝟗, and 𝒙 + 𝟏𝟐 is 10, the x= 

(a) 1      (b) 2 
(c) 6     (d) 4    (ANSWER. D) 
 

15. A number is selected from numbers 1 to 25. The probability that it is prime is  

(a) 2/3     (b) 1/6 
(c) 9/25     (d) 5/6   (ANSWER. C) 
 

16. Two APs have the same common difference. The first term of one of these is -1 and that of the other 

is −𝟖. Then, the difference between their 4th terms is 

(a) 1     (b) 8 

(c) 7     (d) 9    (ANSWER. B) 
 

17. A quadrilateral 𝑷𝑸𝑹𝑺 is drawn to circumscribe a circle. If 𝑷𝑸 = 𝟏𝟐 cm, 𝑸𝑹 = 𝟏𝟓 cm and 𝑹𝑺 = 𝟏𝟒 

cm, then the length of SP is 

(a) 15 cm     (b) 14 cm 
(c) 12 cm     (d) 11 cm   (ANSWER. D) 
 

18. In the given figure, 𝑶 is the centre of a circle , 𝑷𝑸 is a chord and 𝑷𝑻 is the tangent  at 𝑷, ∠𝑷𝑶𝑸 =

𝟕𝟎𝟎, then ∠𝑻𝑷𝑸 is equal to 

 

 

                              
 
 
(a) 550    (b) 700 

(c) 450    (d) 350    (ANSWER. D) 

     

Directions (Q. Nos. 19 and 20) Are Assertion and Reason based questions carrying 1 mark each. Two 
statements are given, one labelled as Assertion (A) and the other is labelled as Reason(R). Select the 
correct answer to these questions 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.  

    

19. Assertion (A) If the points 𝐴(4, 3) and 𝐵(𝑥, 5) lie on a circle with centre 𝑂(2, 3), then the value of 𝑥 

is  2. 

Reason (R) Centre of a circle is the mid-point of each chord of the circle.  (ANSWER. C) 
 

20. Assertion(A) The number 5𝑛 cannot end with the digit 0, where 𝑛 is a natural number. 

Reason(R) Prime factorisation of 5 has only two factors, 1 and 5.     (ANSWER. A) 
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SECTION –B 
21. ABCD is a parallelogram. Point P divides 𝑨𝑩 in the ratio 2 : 3 and point Q divides 𝑫𝑪 in the ratio 4 : 1. 

Prove that OC is half of OA. 

                        
Sol. Given,  

    
  In ∆𝑂𝐴𝑃 𝑎𝑛𝑑 ∆𝑂𝐶𝑄,  
  ∴   ∠𝐴𝑂𝑃 =  ∠𝐶𝑂𝑄    [vertically opposite angles] 
  ∴   ∠𝑂𝐴𝑃 =  ∠𝑂𝐶𝑄    [alternate angles] 
  ⇒  ∆𝑂𝐴𝑃~∆𝑂𝐶𝑄     [by AA similarity criterion] 

  ∴  
𝑂𝐴

𝑂𝐶
=

𝐴𝑃

𝐶𝑄
      ………(i)  

 Given,  
𝐴𝑃

𝑃𝐵
=

2

3
 𝑎𝑛𝑑

𝐷𝑄

𝑄𝐶
=

4

1
 

 ⇒  
𝐴𝑃

𝐴𝐵
=

2

5
 𝑎𝑛𝑑

𝑄𝐶

𝐷𝐶
=

1

5
 

 ⇒  𝐴𝑃 =
2

5
 𝐴𝐵 𝑎𝑛𝑑 𝑄𝐶 =

1

5
 𝐷𝐶 

 From Eq. (i), 

    
𝑂𝐴

𝑂𝐶
=

2

5
𝐴𝐵

1

5
𝐷𝐶

= 2     [∵ABCD is a parallelogram ∴ AB=CD] 

  

 ⇒  𝑂𝐶 =
1

2
 𝑂𝐴      

 
22. (a)With vertices A, B and C of ∆ABC as centres, arcs are drawn with radii 14 cm and the three portions 

of the triangle, so obtained are removed. Find the total area removed from the triangle.  

Or 
(b)Find the area of the unshaded region shown in the given figure. 
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Sol.    According to the given information, the figure is given below. 

                        
 

 Area of sector with ∠𝐴 =
∠𝐴

3600
× 𝜋 × 𝑟2 

     = 
∠𝐴

3600 × 𝜋 × (14)2 

 Similarly, other two areas are 

  
∠𝐵

3600 × 𝜋 × (14)2 𝑎𝑛𝑑 
∠𝐶

3600 × 𝜋 × (14)2  

 Total area removed =(∠𝐴 + ∠𝐵 + ∠𝐶)
𝜋×(14)2

3600   

     = 
1800

3600 ×
22

7
× 14 × 14 

     [∵ ∠𝐴 + ∠𝐵 + ∠𝐶 = 1800] 
    = 11 × 2 × 14 = 308 𝑐𝑚2   
     Or 
 The given figure is 

       
 Let the radius of each semi-circle= 𝑟 
 ∴ From figure, 
  3 + 𝑟 + 2𝑟 + 𝑟 + 3 = 14  
   4𝑟 + 6 = 14 

   𝑟 =
8

4
= 2 𝑐𝑚 

 Area of unshaded region 
 = 4 × Area of each semi-circle + Area of square with length of each side, 2r 

 = 4 ×
𝜋𝑟2

2
+ (2𝑟)2 

 = 2𝜋𝑟2 + 4𝑟2 = 2𝑟2(𝜋 + 2)𝑐𝑚2    

23. (a)If 𝐭𝐚𝐧(𝑨 + 𝑩) = √𝟑 and 𝐭𝐚𝐧(𝑨 − 𝑩) =
𝟏

√𝟑
; 𝟎𝟎 < 𝑨 + 𝑩 < 𝟗𝟎𝟎; 𝑨 > 𝑩, find 𝑨 𝒂𝒏𝒅 𝑩. 

   Or 
(b)Find the value of 𝒙  

   𝟐𝒄𝒐𝒔𝒆𝒄𝟐𝟑𝟎𝟎 + 𝒙𝒔𝒊𝒏𝟐𝟔𝟎𝟎 −
𝟑

𝟒
𝐭𝐚𝐧𝟐 𝟑𝟎𝟎 = 𝟏𝟎  

Sol. Given, tan(𝐴 + 𝐵) = √3 = tan 600 

  and tan(𝐴 − 𝐵) =
1

√3
= tan 300 

  𝐴 + 𝐵 = 600 𝑎𝑛𝑑 𝐴 − 𝐵 = 300    
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 2𝐴 = 900 

 𝐴 = 450 

and  𝐵 = 150       

   Or 

We have, 

  2 𝑐𝑜𝑠𝑒𝑐2300 + 𝑥 sin2 600 −
3

4
tan2 300 = 10  

    2 × (
2

1
)

2

+ 𝑥 (
√3

2
)

2

−
3

4
(

1

√3
)

2

= 10 

    8 +
3𝑥

4
−

1

4
= 10 

    
3𝑥

4
= 2 +

1

4
=

9

4
 

    𝑥 = 3 

 
24. In the given figure, 𝑨𝑩 is the diameter of a circle with centre 𝑶 and AT is a tangent. If ∠𝑨𝑶𝑸 = 𝟓𝟖𝟎, 

find ∠𝑨𝑻𝑸. 

 

 

        
 

        Sol. 

∠ABQ=
1

2
∠AOQ 

⇒ 
1

2
×58=29 

∠ A =90 (AT is a tangent) 

∠ BAT+ ∠ ABT + ∠ ATQ = 180 (angle sum property of triangle) 

90 +29 + ∠ ATQ = 1800 

∠ ATQ = 180 - 119 

∠ ATQ = 610 

 
25. Check whether the lines 𝒙 + 𝒚 = 𝟏 and 𝟐𝒙 + 𝒚 = 𝒙 + 𝟐 are either parallel or perpendicular. 

Sol.  We have, 𝑥 + 𝑦 = 1 
 and  2𝑥 + 𝑦 = 𝑥 + 2 ⇒ 𝑥 + 𝑦 = 2 
 On comparing both equations with 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, 
 we get, 
 𝑎1 = 1, 𝑏1 = 1, 𝑐1 = −1, 𝑎2 = 1, 𝑏2 = 1 𝑎𝑛𝑑 𝑐2 = −2 

 Here,  
𝑎1

𝒂𝟐
=

1

1
,

𝑏1

𝑏2
=

1

1
, 𝑎𝑛𝑑

𝑐1

𝑐2
=

1

2
  

 ∴  
𝑎1

𝑎2
=

𝑏1

𝑏2
≠

𝑐1

𝑐2
 

 So, the given pair of linear equations are parallel. 
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SECTION –C 
 

26. If 𝜶, 𝜷 are zeroes of quadratic polynomial x²+5x+1, find the value of  

(i) 𝜶² +  𝜷²   (ii) 𝜶−𝟏  +  𝜷−𝟏 
Sol.  Given, 𝛼 𝑎𝑛𝑑 𝛽 are the roots of the quadratic polynomial 𝑥2 + 5𝑥 + 1. 

 Sum of roots = 𝛼 +  𝛽 =
−5

1
= −5    

 Product of roots 𝛼𝛽 = 1 
 (i)𝛼2 + 𝛽2 = (𝛼 + 𝛽)2 − 2𝛼𝛽 = 25 − 2 = 23   

 (ii) 𝛼−1 + 𝛽−1 =
1

𝛼
+

1

𝛽
=

𝛼+𝛽

𝛼𝛽
= −

5

1
= −5  

 
27. (a)The sum of a two-digit number and the number obtained by reversing the digits is 66. If the digits 

of  the number differ by 2, find the number. How many such numbers are there?  

Or 
(b)Solve the following pair of linear equation by using substitution method 
𝟐𝒙 + 𝟑𝒚 = 𝟏𝟏  
𝟐𝒙 − 𝟒𝒚 = −𝟐𝟒  
Sol.  Let the digit at unit place be 𝑥 
 and the digit at tens place be 𝑦. 
 ∴ The two-digit number is 10𝑦 + 𝑥. 

 Now, the number obtained by reversing the digits  

 =10𝑥 + 𝑦       

 According to the question, 

 (10𝑦 + 𝑥) + (10𝑥 + 𝑦) = 66 

 ⇒  11(𝑥 + 𝑦) = 66 

 ⇒  𝑥 + 𝑦=6    (i) 

 Also, the digits of the number differ by 2 

 ⇒  𝑥 − 𝑦 = 2    (ii) 

 ⇒  𝑦 − 𝑥 = 2    (iii)  

 On solving Eqs. (i) and (ii), we get 

   𝑥 = 4, 𝑦 = 2 

 On solving Eqs. (i) and (iii), we get 

   𝑦 = 4, 𝑥 = 2 

 ∴ Two such numbers are there 

 They are  10(4) + 2 = 42 

 and    10(2) + 4 = 24 

    Or 

 Given,   2𝑥 + 3𝑦 = 11   (i) 

    2𝑥 − 4𝑦 = −24  (ii) 

 From Eq. (i), 

    2𝑥 = 11 − 3𝑦 

 Substituting the value of 2𝑥 in Eq. (ii), we get 

   11 − 3𝑦 − 4𝑦 = −24 

 ⇒  11 − 7𝑦 = −24 

 ⇒  7𝑦 = 35 
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 ⇒  𝑦 = 5 

 Now, from 2𝑥 = 11 − 3𝑦 

 Substituting 𝑦 = 5 in above relation, we get 

   2𝑥 = 11 − 3 × 5 

 =  11 − 15 

 =  −4 

 ⇒  𝑥 = −2 

 Hence, 𝑥 = −2 and 𝑦 = 5 

 
28. The length of 40 leaves of a plant are measured correct to nearest millimetre and the data obtained is 

represented in the following table. 

Length [in mm] Number of leaves 

118-126 3 

127-135 5 

136-144 9 

145-153 12 

154-162 5 

163-171 4 

172-180 2 

 
Sol.  Let us make the table for given data. 

Length(in mm) Number of 
leaves (𝑓1) 

Class mark 
(𝑥1) 

𝒇𝒊𝒙𝒊 

117.5-126.5 3 122 366 

126.5-135.5 5 131 655 

135.5-144.5 9 140 1260 

144.5-153.5 12 149 1178 

153.5-162.5 5 158 790 

162.5-171.5 4 167 668 

171.5-180.5 2 176 352 

 ∑ 𝑓𝑖 = 40  ∑ 𝑓𝑖𝑥𝑖 = 5269 

           

∴ Average length of the leaves = 
∑ 𝑓𝑖𝑥𝑖

∑ 𝑓𝑖
 

     
5269

40
= 131.72      

 
29. Show graphically that the following system of equations is inconsistent i.e. it has no solution 

𝟑𝒙 − 𝟒𝒚 − 𝟏 = 𝟎 𝒂𝒏𝒅 𝟐𝒙 −
𝟖

𝟑
𝒚 + 𝟓 = 𝟎.  

 
Sol.  We have, 3𝑥 − 4𝑦 − 1 = 0 

 and   2𝑥 −
8

3
𝑦 + 5 = 0 

 Table for equation 3𝑥 − 4𝑦 − 1 = 0 ⇒ 𝑦 =
3𝑥−1

4
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 𝑥 0 3 −1 

𝑦 −1/4  2 −1 

Points 
𝐴 (0,

−1

4
) 

𝐵(3, 2) 𝐶(−1 1) 

 Now, we plot all these points on a graph paper and join them. 

 Table for equation 2𝑥 −
8

3
𝑦 + 5 = 0 

 6𝑥 − 8𝑦 + 15 = 0 

 𝑦 =
6𝑥+15

5
 

𝑥 0 −2.5 1.5 

𝑦 1.875  0 3 

Points 𝐷(0,1.875)  𝐸(−2.5,0)  𝐹(1.5,3) 

Now, we plot all these points on a graph paper and join them. 

 
We find the line represented by equations 3𝑥 − 4𝑦 − 1 = 0 and 2𝑥 −

8

3
𝑦 + 5 = 0 are parallel. 

So, the two lines have no common point. Hence, the given system of equations is inconsistent. 
 

30. (a) In the given figure, 𝑪𝑫  is the perpendicular bisector of AB.  𝑬𝑭  is perpendicular to 𝑪𝑫 . 𝑨𝑬 

intersects CD at G. Prove 
𝑪𝑭

𝑪𝑫
=

𝑭𝑮

𝑫𝑮
. 

                           
Or 

(b) In the given figure, 𝑨𝑩𝑪𝑫 is parallelogram. 𝑩𝑬 bisects 𝑪𝑫 at 𝑴 and intersects 𝑨𝑪 at L. Prove that 
𝑬𝑳 = 𝟐𝑩𝑳 
           
 
 
 

 
 

 Sol.  (a)  In ∆𝐸𝐹𝐶 𝑎𝑛𝑑 ∆𝐵𝐷𝐶, 
  ∠𝐸𝐹𝐶 = ∠𝐵𝐷𝐶   [900 𝑒𝑎𝑐ℎ] 
  ∠𝐸𝐶𝐹 = ∠𝐵𝐶𝐷   [common] 
  By AA similarity criterion, 
  ∆𝐸𝐹𝐶~∆𝐵𝐷𝐶 
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 ⇒ 
𝐸𝐹

𝐵𝐷
=

𝐹𝐶

𝐷𝐶
    [by CPCT]……….(i)      

  Now, in ∆𝐸𝐹𝐺 𝑎𝑛𝑑 ∆𝐴𝐷𝐺 
  ∠𝐸𝐺𝐹 = ∠𝐷𝐺𝐴  
       [vertically opposite angles] 
  ∠𝐸𝐹𝐺 = ∠𝐺𝐷𝐴   [900 each] 
   By AA similarity criterion, 
  ∆𝐸𝐹𝐺~∆𝐴𝐷𝐺 

 ⇒ 
𝐸𝐹

𝐴𝐷
=

𝐹𝐺

𝐷𝐺
    [by CPCT] 

  As 𝐴𝐷 = 𝐵𝐷 ⇒
𝐸𝐹

𝐵𝐷
=

𝐹𝐺

𝐷𝐺
 

  From Eqs. (i) and (ii), we get 

   
𝐶𝐹

𝐶𝐷
=

𝐹𝐺

𝐷𝐺
   Hence proved  

 (b) In ∆𝐵𝑀𝐶 𝑎𝑛𝑑 ∆𝐸𝑀𝐷,   
   ∠𝐵𝑀𝐶 = ∠𝐸𝑀𝐷  [vertically opposite angles] 
   𝑀𝐶 = 𝐷𝑀   [given] 
   ∠𝐵𝐶𝑀 = ∠𝐸𝑀𝐷  [alternate angles] 
 ∴  ∆𝐵𝑀𝐶 ≅ ∆𝐸𝑀𝐷  [by ASA congruency criteria] 
 ⇒  𝐵𝐶 = 𝐷𝐸   [by CPCT] …….(i) 
  Now,  𝐴𝐸 = 𝐴𝐷 + 𝐷𝐸 
   = 𝐵𝐶 + 𝐵𝐶 = 2𝐵𝐶  (ii) (1/2) 
  In ∆𝐴𝐿𝐸 𝑎𝑛𝑑 ∆𝐶𝐿𝐵    
   ∠𝐿𝐴𝐹 = ∠𝐿𝐶𝐵  [alternate angles] 
   ∠𝐿𝐸𝐴 = ∠𝐿𝐵𝐶  [alternate angles] 
 ∴  ∆𝐴𝐿𝐸~∆𝐶𝐿𝐵   [by AA similarity criterion] 

 ⇒  
𝐸𝐿

𝐵𝐿
=

𝐴𝐸

𝐶𝐵
   [by CPCT] 

 ⇒  
𝐸𝐿

𝐵𝐿
=

2𝐵𝐶

𝐵𝐶
   [from Eq. (ii)] 

 ⇒  
𝐸𝐿

𝐵𝐿
= 2 ⇒ 𝐸𝐿 = 2𝐵𝐿  Hence proved.  

 
31. Prove that  

𝒕𝒂𝒏 𝜽

𝟏−𝒄𝒐𝒕𝜽
+

𝒄𝒐𝒕 𝜽

𝟏−𝒕𝒂𝒏𝜽
= 𝟏 + 𝒔𝒆𝒄𝜽𝒄𝒐𝒔𝒆𝒄𝜽  

Sol.   We have, LHS. = 
tan 𝜃

𝟏−𝒄𝒐𝒕 𝜽
+

cot 𝜃

𝟏−𝒕𝒂𝒏 𝜽
 

 = 
tan 𝜃

1−
1

tan 𝜃

+
1

𝑡𝑎𝑛𝜃

1−tan 𝜃
=

tan2 𝜃

tan 𝜃−1
+

1

tan 𝜃(1−tan 𝜃)
 

 =  
1−tan3 𝜃

tan 𝜃(1−tan 𝜃)
       

 =  
(1−tan 𝜃)(1+tan 𝜃+tan2 𝜃)

tan 𝜃(1−tan 𝜃)
 

 =  
sec2 𝜃+tan 𝜃

tan 𝜃
     [∵ 1 + tan2 𝐴 = sec2 𝐴] 

 =   
sec2 𝜃

tan 𝜃
+ 1 =

1

cos2 𝜃
×

cos 𝜃

sin 𝜃
+ 1 

        [∵ 𝑐𝑜𝑠𝐴 =
1

sec 𝐴
, tan 𝐴 =

sin 𝐴

cos 𝐴
]  

 = sec 𝜃𝑐𝑜𝑠𝑒𝑐𝜃 + 1     [∵ sin 𝐴 =
1

𝑐𝑜𝑠𝑒𝑐𝐴
]  

 = RHS. 
 

SECTION-D 
32. (a)A motor boat whose speed is 18 km/h in still water takes 1 h more to go 24 km upstream than  

      to return downstream to the same spot. Find the speed of stream. 

       Or 
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(b)Two water taps together can fill a tank in  𝟗
𝟑

𝟖
 𝒉. The tap of larger diameter takes 10 h less than  

       the smaller one to fill the tank separately. 
       Find the time in which each tap can separately fill the tank. 
Sol.  Let the speed of the stream be 𝑥 km/h. 
  Then, speed of the boat downstream = (18 + 𝑥)𝑘𝑚/ℎ 
  and speed of the boat upstream= (18 − 𝑥)𝑘𝑚/ℎ 
  Then, according to the question, 

  
24

18−𝑥
−

24

18+𝑥
= 1      

 ⇒ 24(18 + 𝑥) − 24(18 − 𝑥) = (18 − 𝑥)(18 + 𝑥) 
 ⇒ 24𝑥 + 24𝑥 = 324 − 𝑥2 
 ⇒ 𝑥2 + 48𝑥 − 324 = 0      
 ⇒  𝑥2 + 54𝑥 − 6𝑥 − 324 = 0     
 ⇒  𝑥(𝑥 + 54) − 6(𝑥 + 54) = 0 
 ⇒ (𝑥 + 54)(𝑥 − 6) = 0  
  ∴  𝑥 = 6 
      [∵ 𝑥 𝑐𝑎𝑛𝑛𝑜𝑡 𝑏𝑒 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒]    
 ∴ Speed of stream = 𝑥 = 6 𝑘𝑚/ℎ 
    Or 
  Let time taken by tap of smaller diameter be 𝑡 h. 
 ∴ Time taken by tap of larger diameter = (𝑡 − 10)ℎ 
  Given, time taken by both the taps of smaller diameter in  

  =9
3

8
=

75

8
ℎ 

  Portion of the tank filled by tap of smaller diameter in  

  1ℎ =
1

𝑡
 

  Portion of the tank filled by tap of larger diameter in  

  1ℎ =
1

𝑡−10
 

  Portion of the tank filled by both the taps in 1 h 

    =
1

75

8

=
8

75
   

 ∴   
1

𝑡
+

1

𝑡−10
=

8

75
 

 ⇒   
(𝑡−10)+𝑡

𝑡(𝑡−10)
=

8

75
 

 ⇒   
2𝑡−10

𝑡2−10𝑡
=

8

75
 

 ⇒   150𝑡 − 750 = 8𝑡2 − 80𝑡 
 ⇒   8𝑡2 − 230𝑡 + 750 = 0 
 ⇒   4𝑡2 − 115𝑡 + 375 = 0 
 ⇒   4𝑡2 − 100𝑡 − 15𝑡 + 375 = 0 
 ⇒   4𝑡(𝑡 − 25) − 15𝑡(𝑡 − 25) = 0 
 ⇒   (𝑡 − 25)(4𝑡 − 15)=0 

 ⇒   𝑡 = 25 𝑜𝑟 𝑡 =
15

4
    

  If 𝑡 = 25, then time taken by tap of larger diameter 
    = 25 − 10 = 15 ℎ 

  If 𝑡 =
15

4
, then time taken by tap of larger diameter 

    =
15

4
− 10 = −

25

4
 which is not possible.     

 ∴ Time taken by taps of smaller and larger diameter are 25 h and 15 h, respectively. 
 

33. A tent is in the shape of a cylinder surmounted by a conical top. If the height and radius of the 

cylindrical part are 3 m and 14 m, respectively and the total height of the tent is 13.5 m, find the area 
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of the canvas required for making the tent, keeping a provision of 26 m² of canvas for stitching and 

wastage. Also, find the cost of the canvas to be purchased at the rate of ₹ 500 per m². 

 

Sol.  Given, total height of the tent = 13.5 m 
 and radius of the base of the tent = 14 m 
 As shown in figure, 
 Height of the cone, ℎ1 = Total heigh𝑡 −Height of cylinder 
     = 13.5 − 3 = 10.5 m 

                           
 Radius of cone and radius of cylinder 𝑟 = 14 m 

 Slant height 𝑙 of cone = √ℎ1
2 + 𝑟2 

     = √(10.5)2 + (14)2 = 17.5 m 
 Curved surface area of cone =𝜋𝑟𝑙 
      =𝜋 × 14 × 17.5 = 245 𝜋 𝑚2 
 Curved surface area of cylinder = 2𝜋𝑟ℎ2, 
 where ℎ2 is height of cylinder 
      = 2𝜋 × 14 × 3 = 84𝜋 𝑚2    
 ∴ Area of canvas required = 245𝜋 + 84𝜋 + 26 

     =245 ×
22

7
+ 84 ×

22

7
+ 26 

      = 770 + 264 + 26 = 1060 𝑚2 
 ∴ Cost of canvas = ₹(500 × 1060) = ₹530000   

34. One observer estimates the angle of elevation to the basket of a hot air balloon to be 60°, while another 

observer 100 m away estimates the angle of elevation to be 30°. Find 

(a) the height of the basket from the ground. 
(b) the distance of the basket from the first observer's eye.  
(c) the horizontal distance of the second observer from the basket. 

Sol. (a) In ∆𝐴𝐵𝐶, tan 600 =
𝐴𝐵

𝐵𝐶
  

                  

 ⇒  √3 =
ℎ

𝑥
      

 ⇒  ℎ = √3𝑥    (i) 

  In∆𝐴𝐵𝐷, tan 300 =
𝐴𝐷

𝐵𝐷
 

 ⇒  
1

√3
=

ℎ

100+𝑥
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 ⇒  100 + 𝑥 = √3ℎ 

 ⇒  100 + 𝑥 = √3(√3𝑥)   [from Eq.(i)] 
 ⇒  100 = 2𝑥 ⇒ 𝑥 = 50 𝑐𝑚 
  ∴   Height of basket  

 =   ℎ = √3𝑥 = √3 × 50 
 =  50 × 1.732 = 86.60 m    

  (b) In ∆𝐴𝐵𝐶, cos 600 =
𝐵𝐶

𝐴𝐶
    

 ⇒  
1

2
=

50

𝐴𝐶
⇒ 𝐴𝐶 = 100 𝑚  

 ∴ Distance of the basket from first observer’s eye =100 m 
 (c) Horizontal distance of the second observer from the basekt 
 =  𝐵𝐷 = 𝐵𝐷 + 𝐶𝐷 
 =   50+100=150 cm  
 

35. (a)A right angled triangle whose sides other than hypotenuse are 15 cm and 20 cm, is made to  

      revolve about its hypotenuse. Find the volume and surface area of the double cone, so formed.   

      [𝒕𝒂𝒌𝒆, 𝝅 = 𝟑. 𝟏𝟒]  

       Or 
(b)A solid toy is in the form of a hemisphere surmounted by a right circular cone. Height of the cone  
      is 4 cm and the diameter of the base is 8 cm. If a right circular cylinder circumscribes the solid.  
      Find how much more space it will cover? 
 Sol. Let BAC be a right angled triangle such that 
 𝐴𝐵 = 15 𝑐𝑚 𝑎𝑛𝑑 𝐴𝐶 = 20 𝑐𝑚. 
 Using Pythagoras theorem, we have 

            
  (𝐵𝐶)2 = (𝐴𝐵)2 + (𝐴𝐶)2 
  (𝐵𝐶)2 = 152 + 200  

 (𝐵𝐶)2 = 225 + 400 = 625 

∴  BC= 25 𝑐𝑚     [taking positive square root] 

 Let 𝑂𝐵 = 𝑥 𝑎𝑛𝑑 𝑂𝐴 = 𝑦 

 Again, using Pythagoras theorem in ∆𝑂𝐴𝐵 and ∆𝑂𝐴𝐶, we have 

   𝐴𝐵2 = 𝑂𝐵2 + 𝑂𝐴2 

    152 = 𝑥2 + 𝑦2 

     𝑥2 + 𝑦2 = 225    ……(i) 

and   𝐴𝐶2 = 𝑂𝐴2 + 𝑂𝐶2 
    202 = 𝑦2 + (25 − 𝑥)2 

 (25 − 𝑥)2 + 𝑦2 = 400    ……(ii)  

On subtracting Eq. (i) from Eq. (ii) we get 

   {(25 − 𝑥)2 + 𝑦2} − {𝑥2 + 𝑦2} = 400 − 225 

    (25 − 𝑥)2 − 𝑥2 = 175 

 (25 − 𝑥 − 𝑥)(25 − 𝑥 + 𝑥) = 175  [∵ 𝑎2 − 𝑏2 = (𝑎 − 𝑏)(𝑎 + 𝑏)] 

    (25 − 2𝑥) × 25 = 175 

     2𝑥 = 18 ⇒ 𝑥 = 9    

On putting 𝑥 = 9 in 𝐸𝑞. (𝑖), we get 
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   81 + 𝑦2 = 225  
     𝑦2 = 144 

     𝑦 = 12    [taking positive square root] 

Thus, we have OA=12 cm and OB=9 cm   
∴   Volume of the double cone = Volume of cone CAA’+ Volume of cone 𝐵𝐴𝐴′ 

=  
1

3
𝜋(𝑂𝐴)2 × 𝑂𝐶 +

1

3
𝜋(𝑂𝐴)2 × 𝑂𝐵 

= 
1

3
𝜋 × 122 × 16 +

1

3
𝜋 × 122 × 9 

= 
1

3
𝜋 × 144(16 + 9) 

= 
1

3
× 3.14 × 144 × 25 = 3768 𝑐𝑚3    

∴  Total surface area of the double cone = Curved surface area of cone 𝐶𝐴𝐴′+ Curved 
surface  
           area of cone 𝐵𝐴𝐴′ 
=  𝜋 × 𝑂𝐴 × 𝐴𝐶 + 𝜋 × 𝑂𝐴 × 𝐴𝐵 
=  𝜋 × 12 × 20 + 𝜋 × 12 × 15 = 420𝜋 𝑐𝑚2 
= 420 × 3.14 = 1318.8 𝑐𝑚2 
     Or 
Let BPC be the hemisphere and ABC be the cone mounted on the base of the hemisphere. 
Let EFGH be the right circular cylinder circumscribing the given toy. 

                        
We have, height of cone, OA= 4 cm 
Diameter of the base of the cone, d=8 cm 

∴ Radius of the base of cone, 𝑟 =
𝑑

2
=

8

2
= 4 𝑐𝑚 

 Here, 𝐴𝑃 = 𝐴𝑂 + 𝑂𝑃 = 4 + 4 = 8 𝑐𝑚      

 ∴ Required space = volume of cylinder – (Volume of cone + Volume of hemisphere) 

 = 𝜋𝑟2𝐻 − [
1

3
𝜋𝑟2ℎ +

2

3
 𝜋𝑟3]       

  = 𝜋𝑟2 [𝐻 −
1

3
ℎ −

2

3
𝑟]     

 = 𝜋(4)2 [8 −
1

3
× 4 −

2

3
× 4]   [here, H=AP =8 cm and h h= AO= 4cm] 

 = 16𝜋 [8 −
4

3
−

8

3
]         

         = 16𝜋 [
24−4−8

3
] = 16𝜋 ×

12

3
 

 = 64𝜋 

 Hence, the right circular cylinder covers 64𝜋 𝑐𝑚3 more space than the solid toy.  

 
 

SECTION-E 
36. A golf ball is spherical with about 300-500 dimples that help increase its velocity while in play. Golf 

balls are traditionally white but available in colours also. In the given figure, a golf ball has diameter 

4.2 cm and the surface has 315 dimples (hemi-spherical) of radius 2 mm. 
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Based on the above information, answer the following questions. 
(i) Find the surface area of one such dimple.        (1) 
(ii) Find the volume of the material dug out to make one dimple.     (1) 
(iii)(a)Find the total surface area exposed to the surroundings.     (2) 
       Or 
        (b)Find the volume of the golf ball.         (2) 
 Sol. Given, diameter of golf ball = 4.2 𝑐𝑚 
 Radius (R) = 2.1 cm 
 Radius of dimple (r)=2 mm=0.2 cm 
 (i) Surface area of each dimple = 2𝜋𝑟2 
   = 2 × 𝜋 × 0.2 × 0.2 = 0.08 𝜋 𝑐𝑚2 
 (ii) Volume of material dug out to make 1 dimple 
  = Volume of 1dimple (hemisphere) 

  = 
2

3
𝜋𝑟3 =

0.016𝜋

3
 𝑐𝑚3 

 (iii) Total surface area exposed to surrounding = Surface area of gold ball – Area of circle due to   
                    315 dimples +Surface area of 315 dimples       
 = 4𝜋𝑅2 − 315 × 𝜋𝑟2 + 315 × 2𝜋𝑟2 
 =4𝜋𝑅2 + 315 × 𝜋𝑟2 
 = 4𝜋(2.1)2 + 315 × 𝜋(0.2)2 
 = 𝜋[17.64 + 12.6]           
 = 30.24 𝜋 𝑐𝑚2          
  Or 
 Volume of golf ball = Volume of sphere− Volume of 315 dimples 

 =
4

3
𝜋𝑅2 − 315 ×

2

3
𝜋𝑟3 

 =
𝜋

3
(37.044 − 5.04) 𝑐𝑚3 

  = 10.668 𝜋 𝑐𝑚3  

37. Ram and shyam are very close friends. Both of them decided to go to Ranchi by their own vehicles. 
Ram travels at speed of 𝒙 km/hr slower than Ram. Shyam took 3 hours more than ram to complete 
the total journey of 480 km.  

 

 

 

Based on the given information, answer the following questions. 

(i) Describe the speed of Ram’s car in the form of quadratic equation. 

(ii) (a) What is speed of ram’s car? 

      Or 

(b) If total journey travelled is 400 km, then express the speed of Ram’s car in quadratic equation. 

(iii) If shyam took 4 hours more than Ram to complete the same journey, then what will be the speed 

of Ram’s car in the form of quadratic equation? 

Sol.  Since, the speed of Ram is 𝑥 𝑘𝑚/ℎ𝑟. 

         Time taken to cover a distance 480 km by 

 Ram 
480

𝑥
 ℎ𝑟 
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Also, time taken by Shy am to cover a distance 480 km with the speed of (𝑥 − 8) km/hr= 
480

𝑥−8
 hr 

(i) According to question, 

 
480

𝑥−8
=

480

𝑥
+ 3 ⇒

480

𝑥−8
−

480

𝑥
= 3 

 
480(𝑥−𝑥+8)

𝑥(𝑥−8)
= 3 ⟹ 3𝑥(𝑥 − 8) = 480 × 8 

 𝑥2 − 8𝑥 − 1280 = 0 

(ii) (a) To find the speed of Ram’s car, we will solve the quadratic equation 𝑥2 − 8𝑥 − 1280 = 0 

∴ 𝑥 =
8±√(−8)2−4×1×(−1280)

2×1
 

= 
8±√64+5120

2
 = 

8±72

2
 ⇒ 𝑥 = 40 𝑎𝑛𝑑 𝑥 = −32 

Since, speed can not be negative, therefore 𝑥 = 40 𝑘𝑚/ℎ𝑟. 

      Or 

(c) Distance travelled = 400 km 

According to question, 
400

𝑥−8
=

400

𝑥
+ 3 ⇒

400

𝑥−8
= 3 

⇒ 3200 = 3𝑥(𝑥 − 8) ⇒ 3𝑥2 − 24𝑥 − 3200 = 0 

(iii) According to question, 
480

𝑥−8
−

480

𝑥
= 4 

⇒ 3840 = 4𝑥(𝑥 − 8) ⇒ 𝑥2 − 8𝑥 − 960 = 0 

38. Coconut oil is used by various people to cook food. Its demand has immensely increased because of 

the growing awareness about naturally prepared oils among people. The production of coconut oil 

in the month of January in a particular year was 12000 metric tons and increasing uniformly by a 

fixed number every month. It produced 27000 metric tone in the month of June in that particular 

year.  

Based on the given information, answer the following questions. 

 (i) Find the fixed increased in production of coconut oil in every month. 

(ii) What will be the production of coconut oil in the month of October? 

(iii) (a) Find the production of coconut oil in first 6 months. 

                 Or 

  (b) Find the sum of the production of coconut oil in a complete year. 

Sol.  (i) The production of coconut oil in the month of January (𝑎)=12000 

∵  June is the 6th  month of the year 

∴  The production of coconut oil in the month of june. 

  (𝑎6) = 27000  

∴  𝑎6 = 𝑎 + 5𝑑 = 27000                                                     [∴ 𝑎𝑛 = 𝑎 + (𝑛 − 1)𝑑] 

 12000+5d=27000 ⇒ 5𝑑 = 27000 − 12000  

 𝑑 =
15000

5
⇒ 𝑑 = 3000 

The production of coconut oil is increased by 3000 metric tons in every month. 

(ii) Now, October is the 10th month of the year. 

∴ 𝑎10 = 𝑎 + 9𝑑 

 = 12000 + 9(3000) = 12000 + 27000 = 393000  

The production of the coconut oil in the month of October is 39000 metric tons. 

(iii) (a) 𝑎 = 12000; 𝑎6 = 27000 = 𝑙 

𝑆𝑛 =
𝑛

2
(𝑎 + 𝑙); 𝑆6 =

6

2
(12000 + 27000) = 3 × 39000  

𝑆6 = 117000  
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Hence, production in first six months is 117000 metric tones. 

 Or 

(b) 𝑎 = 120000; 𝑑 = 3000 

𝑛 = 12                                                                      (∵Number of months in a year=12) 

      We know, 𝑆𝑛 =
𝑛

2
 [2𝑎 + (𝑛 − 1)𝑑]  

     𝑆𝑛 =
12

2
[2𝑎 + (12 − 1)𝑑] = 6[2 × 12000 + (11)3000] 

     =6[24000 + 33000] = 6 × 57000 = 342000 

     Hence, total production in a year is 242000 metric tons. 

 

  

 

 

 


