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(i) - 38  

(ii) - , , ,  

(iii) 1 18 (MCQ) 19 20

1  

(iv) 21 25 - (VSA) 2  

(v) 26 31 - (SA) 3  

(vi) 32 35 - (LA) 5  

(vii) 36 38 4

2  

(viii) - , 2 , 2 ,

2 3  

(ix)  =  ,

 

(x)  

 

 20 (MCQ) ,  1  20 1=20 

1. ,  3x2 + 6x + k  +  +  =   , k  

(A)  8  

(B) 8 

(C)  4  

(D) 4 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) 
and questions number 19 and 20 are Assertion-Reason based questions of 
1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 
 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20 1=20 

1. If  and  are the zeroes of polynomial 3x2 + 6x + k such that  

 +  +  =  , then the value of k is : 

(A)  8  

(B) 8 

(C)  4  

(D) 4 
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2.  x = 1  y = 2,  2x  3y + a = 0 2x + 3y  b = 0 

,  

(A) a = 2b  

(B) 2a = b 

(C) a + 2b = 0  

(D) 2a + b = 0 

3. P(  4, 5)  Q(4, 6) -  

(A) x-  

(B) y-  

(C) -   

(D)  x-  y-  

4.   7 + 4 sin  = 9 ,   : 

(A) 90   

(B) 30  

(C) 45   

(D) 60  

5. tan2    : 

(A) 1  

(B) 0 

(C)  1  

(D) 2 

6. HCF(98, 28) = m  LCM(98, 28) = n , n  7 m  : 

(A) 0  

(B) 28 

(C) 98  

(D) 198 
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2. If x = 1 and y = 2 is a solution of the pair of linear equations 2x  3y + a = 0 
and 2x + 3y  b = 0, then : 

(A) a = 2b  

(B) 2a = b 

(C) a + 2b = 0  

(D) 2a + b = 0 

3. The mid-point of the line segment joining the points P(  4, 5) and Q(4, 6) 
lies on : 

(A) x-axis  

(B) y-axis 

(C) origin  

(D) neither x-axis nor y-axis 

4. If  is an acute angle and  7 + 4 sin  = 9,  then the value of  is : 

(A) 90   

(B) 30  

(C) 45   

(D) 60  

5. The value of  tan2     is : 

(A) 1  

(B) 0 

(C)  1  

(D) 2 

6. If HCF(98, 28) = m and LCM(98, 28) = n, then the value of  n  7 m  is : 

(A) 0  

(B) 28 

(C) 98  

(D) 198 
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7. -  

(A)   

(B)  

(C)   

(D)  

8. ABC DEF ,  B =  E,  F =  C AB = 3 DE ,  

(A)  

(B)  

(C)  

(D)  

9. ( 1)n + ( 1)8 = 0 , n :  

(A)  

(B)  

(C)  

(D)  

10. ,  

  
(A) 3 (B) 5 

(C) 2 (D) 4 
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7. The tangents drawn at the extremities of the diameter of a circle are 
always : 

(A) parallel  

(B) perpendicular 

(C) equal  

(D) intersecting 

8. In triangles ABC and DEF,  B =  E,  F =  C and AB = 3 DE. Then, 

the two triangles are : 

(A) congruent but not similar 

(B) congruent as well as similar 

(C) neither congruent nor similar 

(D) similar but not congruent 

9. If ( 1)n + ( 1)8 = 0, then n is : 

(A) any positive integer  

(B) any negative integer 

(C) any odd number  

(D) any even number 

10. Two polynomials are shown in the graph below. The number of distinct 
zeroes of both the polynomials is : 

  
(A) 3 (B) 5 

(C) 2 (D) 4 
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11.  m 2m2 + 3m  

(A) 10  

(B) 9 

(C) 12  

(D) 4 

12. 15x  18x   

(A) x 

(B) 11x 

(C) 17x  

(D) 34x 

13. 52

 

(A)   

(B)  

(C)   

(D)  

14. -    ? 

(A) 1·4142387954012 . . . .   

(B)  

(C)   

(D) 1·857142 
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11. If the sum of first m terms of an AP is 2m2 + 3m, then its second term is : 

(A) 10  

(B) 9 

(C) 12  

(D) 4 

12. Mode and Mean of a data are 15x and 18x, respectively. Then the median 
of the data is :  

(A) x  

(B) 11x 

(C) 17x  

(D) 34x 

13. A card is selected at random from a deck of 52 playing cards. The 

probability of it being a red face card is : 

(A)   

(B)  

(C)   

(D)  

14. Which of the following is a rational number between 3  and  ? 

(A) 1·4142387954012 . . . .   

(B)  

(C)   

(D) 1·857142 



 

30/1/1                       #                  10| P a g e 

15. 40 72 ,

 

(A) 200  

(B) 100  

(C) 20  

(D) 10   

16. , O P - PA   

 POB = 115 ,   APO  : 

  

(A) 25   

(B) 65  

(C) 90   

(D) 35  

17. 150 m

30 : 

(A) 100  m 

(B) 300 m 

(C) 150  m 

(D) 150  m 
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15. If a sector of a circle has an area of 40  sq. units and a central angle of 

72 , the radius of the circle is : 

(A) 200 units  

(B) 100 units 

(C) 20 units  

(D) 10 2  units 

16. In the given figure, PA is a tangent from an external point P to a circle 

with centre O. If  POB = 115 , then  APO is equal to : 

  

(A) 25   

(B) 65  

(C) 90   

(D) 35  

17. A kite is flying at a height of 150 m from the ground. It is attached to a 

string inclined at an angle of 30  to the horizontal. The length of the 

string is : 

(A) 100  m  

(B) 300 m 

(C) 150  m  

(D) 150  m 
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18. 20 cm  60
 cm

: 

(A) 30   

(B) 60  

(C) 90   

(D) 50  

19 20

(A) (R) (A), (B), 

(C) (D)  

(A) (A) (R) (R), (A) 

 

(B) (A) (R) , (R), (A) 

 

(C) (A) , (R)  

(D) (A) , (R)  

19. (A)  1  20 1  

(R)  E , P(E) = 1 ,  E  

20. (A)  ,

 

(R)  r 3 r2  
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18. A piece of wire 20 cm long is bent into the form of an arc of a circle of 

radius  cm. The angle subtended by the arc at the centre of the circle 

is : 

(A) 30   

(B) 60  

(C) 90   

(D) 50  

Questions number 19 and 20 are Assertion and Reason based questions. 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) : The probability of selecting a number at random from the 

numbers 1 to 20 is 1. 

Reason (R): For any event E, if P(E) = 1, then E is called a sure event. 

20. Assertion (A) : If we join two hemispheres of same radius along their 

bases, then we get a sphere. 

Reason (R): Total Surface Area of a sphere of radius r is 3 r2. 
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5 - (VSA)  , 2  5 2=10 

21.   x cos 60  + y cos 0  + sin 30   cot 45  = 5 ,  x + 2y

 

  

  

22. p(x) = x2 +  x   

23. (2a, a  7) (11,  9)

10  ,  

24.   ABC   PQR AB = 6 cm, BC = 4 cm, AC = 8 cm  

PR = 6 cm , (PQ + QR)  

  

 ,  =    1 =  2  ,  PQS   TQR. 
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SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  
each.        5 2=10 

21. (a) If  x cos 60  + y cos 0  + sin 30   cot 45  = 5,  then find the value of 

x + 2y.  

   OR 

(b) Evaluate :  

22. Find the zeroes of the polynomial  p(x) = x2 +  x  . 

23. The coordinates of the centre of a circle are (2a, a  7). Find the value(s) 

 9) and has diameter 

10  units. 

24. (a) If  ABC   PQR in which AB = 6 cm, BC = 4 cm, AC = 8 cm and 

PR = 6 cm, then find the length of (PQ + QR). 

   OR 

 (b) In the given figure,  =  and  1 =  2, show that  

 PQS   TQR. 
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25. 26 m  P

A B 10 m PA PB  

-   

  

 

 

6 - (SA)  , 3  6 3=18 

26.  , O BCD C -

 BAC +  ACD = 90 . 

  

  

 -
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25. A person is standing at P outside a circular ground at a distance of 26 m 

from the centre of the ground. He found that his distances from the 

points A and B on the ground are 10 m (PA and PB are tangents to the 

circle). Find the radius of the circular ground. 

  

 
SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. (a) In the given figure, O is the centre of the circle and BCD is tangent 

to it at C. Prove that  BAC +  ACD = 90 . 

  

   OR 

(b) Prove that opposite sides of a quadrilateral circumscribing a circle 

subtend supplementary angles at the centre of the circle. 



 

30/1/1                       #                  18| P a g e 

27.   : tan
 +  = 1 + sec  cosec  

  

  :  +  =  

28. y- (5,  6)  (  1,  4)

 

29.   

30. 

,  m3 ,

(  = ) 

31. 2

 

 

4 - (LA) , 5  4 5=20 

32. A  B , 8% 9% ,  

-  1,860 ,

,  20 
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27. (a) Prove that :  +  = 1 + sec  cosec  

   OR 

(b) Prove that :  +  =  

28. Find the ratio in which the y-axis divides the line segment joining the 

points (5,  6) and (  1,  4). Also find the point of intersection. 

29. Prove that  is an irrational number. 

30. A room is in the form of a cylinder surmounted by a hemispherical dome. 

The base radius of the hemisphere is half of the height of the cylindrical 

part. If the room contains m3 of air, find the height of the 

cylindrical part. (Use  = ).   

31. Two dice are thrown at the same time. Determine the probability that the 

difference of the numbers on the two dice is 2. 

SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. Vijay invested certain amounts of money in two schemes A and B, which 

offer interest at the rate of 8% per annum and 9% per annum, 

respectively. He received  1,860 as the total annual interest. However, 

had he interchanged the amounts of investments in the two schemes, he 

would have received  20 more as annual interest. How much money did 

he invest in each scheme ? 
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33.  ABCD BD, AE F ,

E BC  DF  EF = FB  FA. 

  

  ABC , AD  BC AD2 = BD  DC ,    

 BAC = 90 . 

34.  60 cm 25 cm

 

  

 480 km 8 km/h

, 3  

  

35. , 18

 

  

11  13 7 

13  15 6 

15  17 9 

17  19 13 

19  21 f 

21  23 5 

23  25 4 
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33. (a) The diagonal BD of a parallelogram ABCD intersects the line 

segment AE at the point F, where E is any point on the side BC. 

Prove that DF  EF = FB  FA. 

   OR 

(b) In  ABC, if AD  BC and AD2 = BD  DC, then prove that  

 BAC = 90 .  

34. (a) The perimeter of a right triangle is 60 cm and its hypotenuse is  

25 cm. Find the lengths of other two sides of the triangle. 

   OR 

(b) A train travels a distance of 480 km at a uniform speed. If the 

speed had been 8 km/h less, then it would have taken 3 hours more 

to cover the same distance. Find the speed of the train. 

35.  in the following table, if the mean of the 

given data is 18. Hence find the mode. 

Daily Allowance Number of Children 

11  13 7 

13  15 6 

15  17 9 

17  19 13 

19  21 f 

21  23 5 

23  25 4 
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3 4  3 4=12 

 1 

36. 

,

300 ,

50 ,

350 , 400 

10  

   

  

(i) ,  1 

(ii) 8  1 

(iii)  10  2 

  

(iii)   6 ,
 2 
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SECTION E 

This section has 3 case study based questions carrying 4 marks each. 3 4=12 

Case Study  1 

36. A school is organizing a charity run to raise funds for a local hospital. 
The run is planned as a series of rounds around a track, with each round 
being 300 metres. To make the event more challenging and engaging, the 
organizers decide to increase the distance of each subsequent round by  
50 metres. For example, the second round will be 350 metres, the third 
round will be 400 metres and so on. The total number of rounds planned 
is 10.   

  

 Based on the information given above, answer the following questions :  

(i) Write the fourth, fifth and sixth term of the Arithmetic Progression 
so formed. 1 

(ii) Determine the distance of the 8th round. 1 

(iii) (a) Find the total distance run after completing all 10 rounds. 2 

 OR 

(iii)  (b) If a runner completes only the first 6 rounds, what is the 
total distance run by the runner ? 2 
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 2 

37. ,
,

 

  
 , 35 mm

5 ,  10 ,
 

  

  

(i)  1 

(ii)  ACB  1 

(iii)   2 

  

(iii)    2 
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Case Study  2 

37. A brooch is a decorative piece often worn on clothing like jackets, blouses 
or dresses to add elegance. Made from precious metals and decorated 
with gemstones, brooches come in many shapes and designs.  

  

 One such brooch is made with silver wire in the form of a circle with 
diameter 35 mm. The wire is also used in making 5 diameters which 
divide the circle into 10 equal sectors as shown in the figure. 

  

 Based on the above given information, answer the following questions :  

(i) Find the central angle of each sector. 1 

(ii) Find the length of the arc ACB.  1 

(iii) (a) Find the area of each sector of the brooch. 2 

 OR 

(iii) (b) Find the total length of the silver wire used. 2 
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 3 
38. 

60 , 40 

45  

  

   
  

(i) CD h ,  BD  1 
(ii) BC  1 

(iii)  CE  [  = 1·73 ] 2 
  

(iii)    AC = 100 m , AE  2 
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Case Study  3 
38. Amrita stood near the base of a lighthouse, gazing up at its towering 

height. She measured the angle of elevation to the top and found it to be 
60 . Then, she climbed a nearby observation deck, 40 metres higher than 
her original position and noticed the angle of elevation to the top of 
lighthouse to be 45 . 

  

   
 Based on the above given information, answer the following questions :  

(i)  1 
(ii)  1 
(iii) (a) Find the height CE of the lighthouse [Use  = 1·73] 2 

 OR 
(iii)  (b) Find distance AE, if AC = 100 m. 2 
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(i) - 38  
(ii) - , , ,  
(iii) 1 18 (MCQ) 19 20

1  
(iv) 21 25 - (VSA) 2  
(v) 26 31 - (SA) 3  
(vi) 32 35 - (LA) 5  
(vii) 36 38 4

2  
(viii) - , 2 , 2 ,

2 3  

(ix)  =  ,

 
(x)  

 

 20 (MCQ) ,  1  20 1=20 

1. , O P - PA   

 POB = 115 ,   APO  : 

  

(A) 25  (B) 65  

(C) 90  (D) 35  
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 38 questions. All questions are compulsory.  
(ii) This question paper is divided into five Sections  A, B, C, D and E.  
(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) 

and questions number 19 and 20 are Assertion-Reason based questions of 
1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 
 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20 1=20 

1. In the given figure, PA is a tangent from an external point P to a circle 

with centre O. If  POB = 115 , then  APO is equal to : 

  
(A) 25  (B) 65  
(C) 90  (D) 35  
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2. 20 cm  60
 cm

: 

(A) 30   

(B) 60  

(C) 90   

(D) 50  

3. , 30 ? 

(A) 4 

(B) 10 

(C) 16 

(D) 8 

4. 5  cm  20  cm2

 

(A) 10 cm 

(B) 1 cm 

(C) 5 cm 

(D) 8 cm 

5.  x = 1  y = 2,  2x  3y + a = 0 2x + 3y  b = 0 

,  

(A) a = 2b  

(B) 2a = b 

(C) a + 2b = 0  

(D) 2a + b = 0 
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2. A piece of wire 20 cm long is bent into the form of an arc of a circle of 

radius  cm. The angle subtended by the arc at the centre of the circle 

is : 

(A) 30   

(B) 60  

(C) 90   

(D) 50  

3. Three numbers in AP have the sum 30. What is its middle term ? 

(A) 4  

(B) 10 

(C) 16  

(D) 8 

4. An arc of a circle is of length 5  cm and the sector it bounds has an area 

of 20  cm2. Its radius is : 

(A) 10 cm 

(B) 1 cm 

(C) 5 cm 

(D) 8 cm 

5. If x = 1 and y = 2 is a solution of the pair of linear equations 2x  3y + a = 0 

and 2x + 3y  b = 0, then : 

(A) a = 2b  

(B) 2a = b 

(C) a + 2b = 0  

(D) 2a + b = 0 



 

30/1/2                       #                  6| P a g e 

6. ,  

  
(A) 3 (B) 5 

(C) 2 (D) 4 

7.  +  = 90    = 2 , cos2  + sin2   

(A) 0  

(B)  

(C) 1  

(D) 2 

8. 52

 

(A)   

(B)  

(C)   

(D)  
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6. Two polynomials are shown in the graph below. The number of distinct 

zeroes of both the polynomials is : 

  
(A) 3 (B) 5 

(C) 2 (D) 4 

7. If   +  = 90   and   = 2 ,  then  cos2  + sin2   is equal to : 

(A) 0  

(B)  

(C) 1  

(D) 2 

8. A card is selected at random from a deck of 52 playing cards. The 

probability of it being a red face card is : 

(A)   

(B)  

(C)   

(D)  
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9. ,  3x2 + 6x + k  +  +  =   , k  

(A)  8  

(B) 8 

(C)  4  

(D) 4 

10. tan2    : 

(A) 1  

(B) 0 

(C)  1  

(D) 2 

11. -    ? 
(A) 1·4142387954012 . . . .   

(B)  

(C)   

(D) 1·857142 

12. HCF(98, 28) = m  LCM(98, 28) = n , n  7 m  : 

(A) 0  

(B) 28 

(C) 98  

(D) 198 

13. ,

 

(A) 60  

(B) 30  

(C) 120  

(D) 90  
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9. If  and  are the zeroes of polynomial 3x2 + 6x + k such that  

 +  +  =  , then the value of k is : 

(A)  8  

(B) 8 

(C)  4  

(D) 4 

10. The value of  tan2     is : 

(A) 1  

(B) 0 

(C)  1  

(D) 2 

11. Which of the following is a rational number between  and  ? 

(A) 1·4142387954012 . . . .   

(B)  

(C)   

(D) 1·857142 

12. If HCF(98, 28) = m and LCM(98, 28) = n, then the value of  n  7 m  is : 

(A) 0  

(B) 28 

(C) 98  

(D) 198 

13. If the length of a chord of a circle is equal to its radius, then the angle 
subtended by chord at the centre is : 

(A) 60  

(B) 30  

(C) 120  

(D) 90  
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14. - - 70 125 5 8 ,  

(A) 13  

(B) 65 

(C) 875  

(D) 1750 

 

15. 14 m 7 m ,

 

(A) 15  

(B) 30  

(C) 45  

(D) 60  

 

16. ABC DEF ,  B =  E,  F =  C AB = 3 DE ,  

(A)  

(B)  

(C)  

(D)  

 

17. P(  4, 5)  Q(4, 6) -  

(A) x-  

(B) y-  

(C) -   

(D)  x-  y-  
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14. The greatest number which divides 70 and 125, leaving remainders 5 and 
8 respectively, is : 

(A) 13  

(B) 65 

(C) 875  

(D) 1750 

15. A ladder 14 m long leans against a wall. If the foot of the ladder is 7 m 

from the wall, then the angle of elevation of the top of the wall is : 

(A) 15  

(B) 30  

(C) 45  

(D) 60  

16. In triangles ABC and DEF,  B =  E,  F =  C and AB = 3 DE. Then, 

the two triangles are : 

(A) congruent but not similar 

(B) congruent as well as similar 

(C) neither congruent nor similar 

(D) similar but not congruent 

17. The mid-point of the line segment joining the points P(  4, 5) and Q(4, 6) 

lies on : 

(A) x-axis  

(B) y-axis 

(C) origin  

(D) neither x-axis nor y-axis 
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18. 15x  18x   

(A) x

(B) 11x 

(C) 17x  

(D) 34x 

19 20

(A) (R) (A), (B), 

(C) (D)  

(A) (A) (R) (R), (A) 

 

(B) (A) (R) , (R), (A) 

 

(C) (A) , (R)  

(D) (A) , (R)  

19. (A)  ,

 

(R)  r 3 r2  

20. (A)  1  20 1  

(R)  E , P(E) = 1 ,  E  
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18. Mode and Mean of a data are 15x and 18x, respectively. Then the median 
of the data is :  

(A) x  

(B) 11x 

(C) 17x  

(D) 34x 

Questions number 19 and 20 are Assertion and Reason based questions. 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 we join two hemispheres of same radius along their 

bases, then we get a sphere. 

Reason (R): Total Surface Area of a sphere of radius r is 3 r2. 

20. Assertion (A) : The probability of selecting a number at random from the 

numbers 1 to 20 is 1. 

Reason (R): For any event E, if P(E) = 1, then E is called a sure event. 
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5 - (VSA)  , 2  5 2=10 

21. x2 + ax + b 3 : 4 , 12a2 = 49b. 

22. 26 m  P

A B 10 m PA PB  

-   

  

23.   ABC   PQR AB = 6 cm, BC = 4 cm, AC = 8 cm  

PR = 6 cm , (PQ + QR)  

  

 ,  = 
QT
PR

   1 =  2  ,  PQS   TQR. 
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SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  
each.        5 2=10 

21. If the zeroes of the polynomial x2 + ax + b are in the ratio 3 : 4, then 

prove that 12a2 = 49b. 

22. A person is standing at P outside a circular ground at a distance of 26 m 

from the centre of the ground. He found that his distances from the 

points A and B on the ground are 10 m (PA and PB are tangents to the 

circle). Find the radius of the circular ground. 

  

23. (a) If  ABC   PQR in which AB = 6 cm, BC = 4 cm, AC = 8 cm and 

PR = 6 cm, then find the length of (PQ + QR). 

   OR 

 (b) In the given figure,  =  and  1 =  2, show that  

 PQS   TQR. 
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24.   x cos 60  + y cos 0  + sin 30   cot 45  = 5 ,  x + 2y

 

  

  

25. (2a, a  7) (11,  9)

10  ,  

 

6 - (SA)  , 3  6 3=18 

26. 3 : 4  

2 : 3 ,  

27. ,

144 , 180 192

, ,

 

28. 2

 

29.   : tan
 +  = 1 + sec  cosec  

  

  :  + 
sin A cos A

 = 
2
2

 



 

30/1/2                       #                  17| P a g e P.T.O. 

24. (a) If  x cos 60  + y cos 0  + sin 30   cot 45  = 5,  then find the value of 
x + 2y.  

   OR 

(b) Evaluate :  

25. The coordinates of the centre of a circle are (2a, a  7). Find the value(s) 

 9) and has diameter 

10  units. 

SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. If the radii of the bases of a cylinder and a cone are in the ratio 3 : 4 and 

their heights are in the ratio 2 : 3, find the ratio of their volumes. 

27. Three sets of Physics, Chemistry and Mathematics books have to be 

stacked in such a way that all the books are stored subject-wise and the 

height of each stack is the same. The number of Physics books is 144, the 

number of Chemistry books is 180 and the number of Mathematics books 

is 192. Assuming that the books are of same thickness, determine the 

number of stacks of Physics, Chemistry and Mathematics books. 

28. Two dice are thrown at the same time. Determine the probability that the 

difference of the numbers on the two dice is 2. 

29. (a) Prove that :  +  = 1 + sec  cosec  

   OR 

(b) Prove that :  +  =  
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30.  , O BCD C -

 BAC +  ACD = 90 . 

  

  

 -

 

31. y- (5,  6)  (  1,  4)

 

 

4 - (LA) , 5  4 5=20 

32.  ABCD BD, AE F ,

E BC  DF  EF = FB  FA. 

  

  ABC , AD  BC AD2 = BD  DC ,    

 BAC = 90 . 
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30. (a) In the given figure, O is the centre of the circle and BCD is tangent 

to it at C. Prove that  BAC +  ACD = 90 . 

  

   OR 

(b) Prove that opposite sides of a quadrilateral circumscribing a circle 

subtend supplementary angles at the centre of the circle. 

31. Find the ratio in which the y-axis divides the line segment joining the 

points (5,  6) and (  1,  4). Also find the point of intersection. 

SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. (a) The diagonal BD of a parallelogram ABCD intersects the line 

segment AE at the point F, where E is any point on the side BC. 

Prove that DF  EF = FB  FA. 

   OR 

(b) In  ABC, if AD  BC and AD2 = BD  DC, then prove that  

 BAC = 90 .  
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33. 68  

 

 

( ) 

 

 

65  85 4 

85  105 5 

105  125 13 

125  145 20 

145  165 14 

165  185 8 

185  205 4 

34. A  B , 8% 9% ,  

-  1,860 ,

,  20 

 

 

35.  2- 12 36 ,

 

  

 - 32  

2 4 

, 253
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33. The following frequency distribution gives the monthly consumption of 

electricity of 68 consumers of a locality. Find the mean and mode of the 

data : 

Monthly Consumption  
(in units) 

Number of 
Consumers 

65  85 4 

85  105 5 

105  125 13 

125  145 20 

145  165 14 

165  185 8 

185  205 4 

34. Vijay invested certain amounts of money in two schemes A and B, which 
offer interest at the rate of 8% per annum and 9% per annum, 
respectively. He received  1,860 as the total annual interest. However, 
had he interchanged the amounts of investments in the two schemes, he 
would have received  20 more as annual interest. How much money did 
he invest in each scheme ? 

35. (a) A two-digit number is such that the product of its digits is 12. 
When 36 is added to this number, the digits interchange their 
places. Find the number. 

   OR 

(b) A student scored a total of 32 marks in class tests in Mathematics 
and Science. Had he scored 2 marks less in Science and 4 marks 
more in Mathematics, the product of his marks would have been 
253. Find his marks in the two subjects. 
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3 4  3 4=12 

 1 

36. ,
,

 

    
 , 35 mm

5 ,  10 ,
 

   
  

(i)  1 
(ii)  ACB  1 

(iii)   2 

  
(iii)    2 
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SECTION E 

This section has 3 case study based questions carrying 4 marks each. 3 4=12 

Case Study  1 

36. A brooch is a decorative piece often worn on clothing like jackets, blouses 
or dresses to add elegance. Made from precious metals and decorated 
with gemstones, brooches come in many shapes and designs.  

  
 One such brooch is made with silver wire in the form of a circle with 

diameter 35 mm. The wire is also used in making 5 diameters which 
divide the circle into 10 equal sectors as shown in the figure. 

  
 Based on the above given information, answer the following questions :  

(i) Find the central angle of each sector. 1 

(ii) Find the length of the arc ACB. 1 

(iii) (a) Find the area of each sector of the brooch. 2 

 OR 

(iii) (b) Find the total length of the silver wire used. 2 
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 2 
37. 

60 , 40 

45  

  

   
  

(i) CD h ,  BD  1 
(ii) BC  1 

(iii)  CE  [  = 1·73 ] 2 
  

(iii)    AC = 100 m , AE  2 
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Case Study  2 
37. Amrita stood near the base of a lighthouse, gazing up at its towering 

height. She measured the angle of elevation to the top and found it to be 
60 . Then, she climbed a nearby observation deck, 40 metres higher than 
her original position and noticed the angle of elevation to the top of 
lighthouse to be 45 . 

  

   
 Based on the above given information, answer the following questions :  

(i)  1 
(ii)  1 
(iii) (a) Find the height CE of the lighthouse [Use  = 1·73] 2 

 OR 
(iii)   (b) Find distance AE, if AC = 100 m. 2 
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 3 

38. 

,

300 ,

50 ,

350 , 400 

10  

   

  

(i) ,  1 

(ii) 8  1 

(iii)  10  2 

  

(iii)   6 ,
 2 
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Case Study  3 

38. A school is organizing a charity run to raise funds for a local hospital. 
The run is planned as a series of rounds around a track, with each round 
being 300 metres. To make the event more challenging and engaging, the 
organizers decide to increase the distance of each subsequent round by  
50 metres. For example, the second round will be 350 metres, the third 
round will be 400 metres and so on. The total number of rounds planned 
is 10.   

  

 Based on the information given above, answer the following questions :  

(i) Write the fourth, fifth and sixth term of the Arithmetic Progression 
so formed. 1 

(ii) Determine the distance of the 8th round. 1 

(iii) (a) Find the total distance run after completing all 10 rounds. 2 

 OR 

(iii)  (b) If a runner completes only the first 6 rounds, what is the 
total distance run by the runner ? 2 
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(i) - 38  

(ii) - , , ,  

(iii) 1 18 (MCQ) 19 20

1  

(iv) 21 25 - (VSA) 2  

(v) 26 31 - (SA) 3  

(vi) 32 35 - (LA) 5  

(vii) 36 38 4

2  

(viii) - , 2 , 2 ,

2 3  

(ix)  =  ,

 

(x)  

 

 20 (MCQ) ,  1  20 1=20 

1. 9·6  10·5 , ? 

(A) 7·8 

(B) 12·3 

(C) 8·4 

(D) 7 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) 
and questions number 19 and 20 are Assertion-Reason based questions of 
1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 
 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20 1=20 

1. What is the mode of a data if median and mean of the same data are  
9·6 and 10·5, respectively ?  

(A) 7·8 

(B) 12·3 

(C) 8·4 

(D) 7 
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2. (tan A cosec A)2  (sin A sec A)2  

(A) 0 

(B) 1 

(C) 1 

(D) 2 

3. 150 m

30 : 

(A) 100  m 

(B) 300 m 

(C) 150  m 

(D) 150  m 

4. ABC DEF ,  B =  E,  F =  C AB = 3 DE ,  

(A)  

(B)  

(C)  

(D)  

5.   7 + 4 sin  = 9 ,   : 

(A) 90   

(B) 30  

(C) 45   

(D) 60  
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2. The value of  (tan A cosec A)2  (sin A sec A)2  is : 

(A) 0 

(B) 1 

(C) 1 

(D) 2 

3. A kite is flying at a height of 150 m from the ground. It is attached to a 

string inclined at an angle of 30  to the horizontal. The length of the 

string is : 

(A) 100  m  

(B) 300 m 

(C) 150  m  

(D) 150  m 

4. In triangles ABC and DEF,  B =  E,  F =  C and AB = 3 DE. Then, 

the two triangles are : 

(A) congruent but not similar 

(B) congruent as well as similar 

(C) neither congruent nor similar 

(D) similar but not congruent 

5. If  is an acute angle and  7 + 4 sin  = 9,  then the value of  is : 

(A) 90   

(B) 30  

(C) 45   

(D) 60  
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6. ,  

  
(A) 3 (B) 5 

(C) 2 (D) 4 

7. , O P - PA   

 POB = 115 ,   APO  : 

  

(A) 25  (B) 65  

(C) 90  (D) 35  

8. 20 cm  60
 cm

: 

(A) 30  (B) 60  

(C) 90  (D) 50  
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6. Two polynomials are shown in the graph below. The number of distinct 
zeroes of both the polynomials is : 

  
(A) 3 (B) 5 

(C) 2 (D) 4 

7. In the given figure, PA is a tangent from an external point P to a circle 

with centre O. If  POB = 115 , then  APO is equal to : 

  

(A) 25  (B) 65  

(C) 90  (D) 35  

8. A piece of wire 20 cm long is bent into the form of an arc of a circle of 

radius  cm. The angle subtended by the arc at the centre of the circle 

is : 

(A) 30  (B) 60  

(C) 90  (D) 50  
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9. HCF(98, 28) = m  LCM(98, 28) = n , n  7 m  : 

(A) 0

(B) 28 

(C) 98  

(D) 198 

10. -    ? 

(A) 1·4142387954012 . . . .   

(B)  

(C)   

(D) 1·857142 

11. p(x) = 5x  7x2 + 3   

(A)  (B)  

(C)  (D)  

12.  x = 1  y = 2,  2x  3y + a = 0 2x + 3y  b = 0 

,  

(A) a = 2b  

(B) 2a = b 

(C) a + 2b = 0  

(D) 2a + b = 0 
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9. If HCF(98, 28) = m and LCM(98, 28) = n, then the value of  n  7 m  is : 

(A) 0  

(B) 28 

(C) 98  

(D) 198 

10. Which of the following is a rational number between  and  ? 

(A) 1·4142387954012 . . . .   

(B)  

(C)   

(D) 1·857142 

11. The sum of the zeroes of the polynomial p(x) = 5x  7x2 + 3  is : 

(A)  (B)  

(C)  (D)  

12. If x = 1 and y = 2 is a solution of the pair of linear equations 2x  3y + a = 0 
and 2x + 3y  b = 0, then : 

(A) a = 2b  

(B) 2a = b 

(C) a + 2b = 0  

(D) 2a + b = 0 
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13. 40 72 ,

 
(A) 200  

(B) 100  

(C) 20  

(D) 10   

14. -  

(A)   

(B)  

(C)   

(D)  

15. ( 1)n + ( 1)8 = 0 , n :  

(A)  

(B)  

(C)  

(D)  

16. (2, 4) (  3,  1)   

(A)   (B)   

(C)   (D)    

17. 11 13 39  45 

 ? 

(A) 42 (B) 21 

(C) 6 (D) 3 
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13. If a sector of a circle has an area of 40  sq. units and a central angle of 

72 , the radius of the circle is : 

(A) 200 units  

(B) 100 units 

(C) 20 units  

(D) 10 2  units 

14. The tangents drawn at the extremities of the diameter of a circle are 
always : 

(A) parallel  

(B) perpendicular 

(C) equal  

(D) intersecting 

15. If ( 1)n + ( 1)8 = 0, then n is : 

(A) any positive integer  

(B) any negative integer 

(C) any odd number  

(D) any even number 

16. The end points of a diameter of circle are (2, 4) and (  3,  1). The length 
of its radius is : 

(A)  units (B)  units 

(C)  units (D)   units 

17. The 11th and 13th term of an AP are 39 and 45, respectively. What is the 

common difference of the AP ? 

(A) 42 (B) 21 

(C) 6 (D) 3 
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18. 52

 

(A)  

(B)  

(C)  

(D)  

19 20

(A) (R) (A), (B), 

(C) (D)  

(A) (A) (R) (R), (A) 

 

(B) (A) (R) , (R), (A) 

 

(C) (A) , (R)  

(D) (A) , (R)  

19. (A)  1  20 1  

(R)  E , P(E) = 1 ,  E  



 

30/1/3                       #                  13| P a g e P.T.O. 

18. A card is drawn at random from a pack of 52 cards. What is the 

probability that the card drawn is a spade or a king ? 

(A)  

(B)  

(C)  

(D)  

Questions number 19 and 20 are Assertion and Reason based questions. 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) : The probability of selecting a number at random from the 

numbers 1 to 20 is 1. 

Reason (R): For any event E, if P(E) = 1, then E is called a sure event. 



 

30/1/3                       #                  14| P a g e 

20. (A)  ,

 

(R)  r 3 r2  
 

 

5 - (VSA)  , 2  5 2=10 

21.   ABC   PQR AB = 6 cm, BC = 4 cm, AC = 8 cm  

PR = 6 cm , (PQ + QR)  

  

 ,  =    1 =  2  ,  PQS   TQR. 

 

    

22.   x cos 60  + y cos 0  + sin 30   cot 45  = 5 ,  x + 2y
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20. Assertion (A) : If we join two hemispheres of same radius along their 

bases, then we get a sphere. 

Reason (R): Total Surface Area of a sphere of radius r is 3 r2. 

 

SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  
each.        5 2=10 

21. (a) If  ABC   PQR in which AB = 6 cm, BC = 4 cm, AC = 8 cm and 

PR = 6 cm, then find the length of (PQ + QR). 

   OR 

 (b) In the given figure,  =  and  1 =  2, show that  

 PQS   TQR. 

  

22. (a) If  x cos 60  + y cos 0  + sin 30   cot 45  = 5,  then find the value of 

x + 2y.  

   OR 

(b) Evaluate :  
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23. 26 m  P

A B 10 m PA PB  

-   

  
 

24. p(x) = x2 +  x   

25.  ABC, A(9,  2), B(  3, 7) C( 1, 10) , B

 

 

6 - (SA)  , 3  6 3=18 

26.  

27.  

(i) 2 3  
(ii)  

28.   : tan
 +  = 1 + sec  cosec  

  

  :  + 
sin A cos A

 = 
2
2
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23. A person is standing at P outside a circular ground at a distance of 26 m 

from the centre of the ground. He found that his distances from the 

points A and B on the ground are 10 m (PA and PB are tangents to the 

circle). Find the radius of the circular ground. 

  

24. Find the zeroes of the polynomial  p(x) = x2 +  x  . 

25. Find the length of the median through the vertex B of  ABC with 

vertices A(9,  2), B(  3, 7) and C( 1, 10). 
 
 

SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. Prove that  is an irrational number. 

27. Two dice are rolled together. Find the probability of getting : 

(i) a multiple of 2 on one and a multiple of 3 on the other die. 

(ii) the product of two numbers on the top of the two dice is a perfect 

square number. 

28. (a) Prove that :  +  = 1 + sec  cosec  

   OR 

(b) Prove that :  +  =  
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29. 

,  m3 ,

(  = ) 

30.  , O BCD C -

 BAC +  ACD = 90 . 

  

  

 -

 

31. y- (5,  6)  (  1,  4)

 

 

4 - (LA) , 5  4 5=20 

32.  60 cm 25 cm
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29. A room is in the form of a cylinder surmounted by a hemispherical dome. 

The base radius of the hemisphere is half of the height of the cylindrical 

part. If the room contains m3 of air, find the height of the 

cylindrical part. (Use  = ).   

30. (a) In the given figure, O is the centre of the circle and BCD is tangent 

to it at C. Prove that  BAC +  ACD = 90 . 

  

   OR 

(b) Prove that opposite sides of a quadrilateral circumscribing a circle 

subtend supplementary angles at the centre of the circle. 

31. Find the ratio in which the y-axis divides the line segment joining the 

points (5,  6) and (  1,  4). Also find the point of intersection. 

SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. (a) The perimeter of a right triangle is 60 cm and its hypotenuse is  

25 cm. Find the lengths of other two sides of the triangle. 

   OR 
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 480 km 8 km/h

, 3  

  

33. 

24 ,

20 ,  

34. 40 ,

 

(mm )  

118  126 3 

127  135 5 

136  144 9 

145  153 12 

154  162 5 

163  171 4 

172  180 2 

 

35.  ABCD BD, AE F ,

E BC  DF  EF = FB  FA. 

  

  ABC , AD  BC AD2 = BD  DC ,    

 BAC = 90 . 
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(b) A train travels a distance of 480 km at a uniform speed. If the 
speed had been 8 km/h less, then it would have taken 3 hours more 
to cover the same distance. Find the speed of the train. 

33. A bag contains some red and blue balls. Ten percent of the red balls, 

when added to twenty percent of the blue balls, give a total of 24. If three 

times the number of red balls exceeds the number of blue balls by 20, find 

the number of red and blue balls.   

34. The lengths of 40 leaves of a plant are measured correct to the 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 

Find the median length of the leaves. 

35. (a) The diagonal BD of a parallelogram ABCD intersects the line 

segment AE at the point F, where E is any point on the side BC. 

Prove that DF  EF = FB  FA. 

   OR 

(b) In  ABC, if AD  BC and AD2 = BD  DC, then prove that  

 BAC = 90 .  
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3 4  3 4=12 

 1 

36. 
60 , 40 

45  

  

   
  

(i) CD h ,  BD  1 

(ii) BC  1 
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SECTION E 

This section has 3 case study based questions carrying 4 marks each. 3 4=12 

Case Study  1 

36. Amrita stood near the base of a lighthouse, gazing up at its towering 
height. She measured the angle of elevation to the top and found it to be 
60 . Then, she climbed a nearby observation deck, 40 metres higher than 
her original position and noticed the angle of elevation to the top of 
lighthouse to be 45 . 

  

   

 Based on the above given information, answer the following questions :  

(i)  1 

(ii)  1 
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(iii)  CE  [  = 1·73 ] 2 
  

(iii)    AC = 100 m , AE  2 

 2 

37. 

,

300 ,

50 ,

350 , 400 

10  

   

  

(i) ,  1 

(ii) 8  1 

(iii)  10  2 

  
(iii)   6 ,

 2 



 

30/1/3                       #                  25| P a g e P.T.O. 

(iii) (a) Find the height CE of the lighthouse [Use  = 1·73] 2 

 OR 
(iii)   (b) Find distance AE, if AC = 100 m. 2 

Case Study  2 

37. A school is organizing a charity run to raise funds for a local hospital. 
The run is planned as a series of rounds around a track, with each round 
being 300 metres. To make the event more challenging and engaging, the 
organizers decide to increase the distance of each subsequent round by  
50 metres. For example, the second round will be 350 metres, the third 
round will be 400 metres and so on. The total number of rounds planned 
is 10.   

  

 Based on the information given above, answer the following questions :  

(i) Write the fourth, fifth and sixth term of the Arithmetic Progression 
so formed. 1 

(ii) Determine the distance of the 8th round. 1 

(iii) (a) Find the total distance run after completing all 10 rounds. 2 

 OR 

(iii)  (b) If a runner completes only the first 6 rounds, what is the 
total distance run by the runner ? 2 
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 3 

38. ,
,

  

  
 , 35 mm

5 ,  10 ,
 

  

  

(i)  1 

(ii)  ACB  1 

(iii)   2 

  

(iii)    2 
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Case Study  3 

38. A brooch is a decorative piece often worn on clothing like jackets, blouses 
or dresses to add elegance. Made from precious metals and decorated 
with gemstones, brooches come in many shapes and designs.  

  

 One such brooch is made with silver wire in the form of a circle with 
diameter 35 mm. The wire is also used in making 5 diameters which 
divide the circle into 10 equal sectors as shown in the figure. 

  

 Based on the above given information, answer the following questions :  

(i) Find the central angle of each sector. 1 

(ii) Find the length of the arc ACB. 1 

(iii) (a) Find the area of each sector of the brooch. 2 

 OR 

(iii) (b) Find the total length of the silver wire used. 2 
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(i) - 38  

(ii) - , , ,  

(iii) 1 18 (MCQ) 19 20

1  

(iv) 21 25 - (VSA) 2  

(v) 26 31 - (SA) 3  

(vi) 32 35 - (LA) 5  

(vii) 36 38 4

2  

(viii) - , 2 , 2 ,

2 3  

(ix)  =  ,

 

(x)  

 

 20 (MCQ) ,  1  20 1=20 

1.  7 cos2  + 3 sin2  = 4  ,  

 (A) 30   

 (B) 45  

 (C) 60   

 (D) 90  
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) 
and questions number 19 and 20 are Assertion-Reason based questions of 
1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 
 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each.  
       20 1=20 

1. If  7 cos2  + 3 sin2  = 4,  then the value of  is : 

 (A) 30   

 (B) 45  

 (C) 60   

 (D) 90  
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2. 1 30  

 (A)   

 (B)  

 (C)   

 (D) 0 

3. 7    

 (A) 7x2  50x + 7 = 0  

 (B) 7x2  50x + 1 = 0 

 (C) 7x2 + 50x  7 = 0  

 (D) 7x2 + 50x  1 = 0 

4. - - 16, 20  50  : 

 (A) 1200  

 (B) 100 

 (C) 3600  

 (D) 2400 

5. (5,  2)  (5, 2) : 

 (A) ± 2 (B) ± 4 

 (C) 4 (D) 2 

6. (  5, 0), (5, 0)  (0, 4) : 

 (A)   

 (B)  

 (C)   

 (D)  
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2. The probability of drawing an even prime number out of numbers from  
1 to 30 is : 

 (A)   

 (B)  

 (C)   

 (D) 0 

3. The quadratic equation whose roots are 7 and  is : 

 (A) 7x2  50x + 7 = 0  

 (B) 7x2  50x + 1 = 0 

 (C) 7x2 + 50x  7 = 0  

 (D) 7x2 + 50x  1 = 0 

4. The least number which is a perfect square and is divisible by each of  
16, 20 and 50, is : 

 (A) 1200  
 (B) 100 
 (C) 3600  
 (D) 2400 

5. The coordinates of the end points of a diameter of a circle are (5,  2) and 
(5, 2). The length of the radius of the circle is : 

 (A) ± 2 (B) ± 4 
 (C) 4 (D) 2 

6. The points (  5, 0), (5, 0) and (0, 4) are the vertices of a triangle which is 
a/an : 

 (A) right-angled triangle   

 (B) isosceles triangle  

 (C) equilateral triangle   

 (D) scalene triangle  
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7. RS L - MN  

 NML = 30  RLM  

  

 (A) 30  (B) 60  

 (C) 90  (D) 120  

8. PQ||BC  = AC = 20·4 cm , AQ  

  

 (A) 2·8 cm (B) 5·8 cm 

 (C) 3·8 cm (D) 4·8 cm 

9. - ?  

 (A)  

 (B)  

 (C)  

 (D)  
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7. In the given figure, RS is the tangent to the circle at the point L and MN 
is the diameter. If  NML = 30 , then  RLM is : 

   

 (A) 30  (B) 60  

 (C) 90  (D) 120  

8. In the given figure, PQ||BC. If  =  and AC = 20·4 cm, then the 

length of AQ is : 

 

   

 (A) 2·8 cm (B) 5·8 cm 

 (C) 3·8 cm (D) 4·8 cm 

9. Which of the following statements is incorrect ?  

 (A) Two congruent figures are always similar.   

 (B) A square and a rhombus of the same area are always similar. 

 (C) Two equilateral triangles are always similar.  

 (D) Two similar triangles need not be congruent.  
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10. 4004

(A) 5

(B) 4

(C) 3

(D) 2

11. , 42 7

(A)

(B)

(C)

(D)

12.

(A) 60

(B) 90

(C) 45

(D) 72

13. sin 30 tan 45 = k

(A) 4

(B) 3

(C) 2

(D) 1
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10. The sum of the exponents of prime factors in the prime factorisation of 
4004 is :

(A) 5

(B) 4

(C) 3

(D) 2

11. In a cricket match, a batsman hits the boundary 7 times out of the 
42 balls he plays. The probability of his not hitting a boundary is :

(A)

(B)

(C)

(D)

12. If a large circular pizza is divided into 5 equal sectors, then the central 
angle of each sector will be : 

(A) 60

(B) 90

(C) 45

(D) 72

13. If  sin 30 tan 45 = ,  then the value of k is :

(A) 4

(B) 3

(C) 2

(D) 1
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14. x  y = 0  
 (A) x-  

 (B) y-  

 (C) -  

 (D) (3, 2)  

15. 5, , , 10  

 (A)   

 (B)  

 (C)   

 (D)  

16.  p(x) = x2  x  (2 + 2k)  4 k : 

 (A) 3 (B) 9 

 (C) 6 (D)  9 

17. x- 3 x-  

 (A) x = 3  

 (B) x =  3 

 (C) y =  3  

 (D) y = 3 

18. 40, 110  360 (HCF) : 

 (A) 40 (B) 110 

 (C) 360 (D) 10 
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14. The line represented by the equation  x  y = 0  is : 

 (A) parallel to x-axis   

 (B) parallel to y-axis 

 (C) passing through the origin   

 (D) passing through the point (3, 2) 

15. The 10th term of the AP  

  5, , ,  

 (A)   

 (B)  

 (C)   

 (D)  

16. If  4 is a zero of the polynomial p(x) = x2  x  (2 + 2k),  then the value of 
k is : 

 (A) 3 (B) 9 

 (C) 6 (D)  9 

17. The equation of a line parallel to the x-axis and at a distance of 3 units 
below x-axis is : 

 (A) x = 3  

 (B) x =  3 

 (C) y =  3  

 (D) y = 3 

18. The HCF of 40, 110 and 360 is : 

 (A) 40 (B) 110 

 (C) 360 (D) 10 
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19 20 ,
(A) (R) 

(A), (B), (C) (D)  
 (A) (A) (R) (R), (A) 

 
 (B) (A) (R) , (R), (A) 

 
 (C) (A) , (R)  
 (D) (A) , (R)  

19. (A)  : 5, 1,  3,  4  
(R)   : a1, a2, a3 n d = an  an 1

 

20. (A)  px + 3y + 59 = 0  2x + 6y + 118 = 0 
p = 1  

(R)  px + 3y + 19 = 0  2x + 6y + 157 = 0

, p  1  

 

5 - (VSA)  , 2  5 2=10 

21. p q, p(y) = 21y2  y  2 (1  p) . (1  q)

 

22. ( ) ,
O  AOB = 90 AO = OB = 42 cm
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Questions number 19 and 20 are Assertion and Reason based questions. 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) : Common difference of the AP : 5, 1,  3,   

Reason (R): Common difference of the AP : a1, a2, a3 an  is obtained 
by d = an  an 1. 

20. Assertion (A) : The pair of linear equations px  + 3y + 59 = 0 and  
2x + 6y + 118 = 0 will have infinitely many solutions if 
p = 1.  

Reason (R): If the pair of linear equations px  + 3y + 19 = 0 and  
2x + 6y + 157 = 0 has a unique solution, then p  1. 

SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  
each.       5 2=10 

21. If p and q are zeroes of the polynomial p(y) = 21y2  y  2, then find the 
value of (1  p) . (1  q). 

22. (a) In the given figure, the shape of the top of a table is that of a sector 
of a circle with centre O and  AOB = 90 . If AO = OB = 42 cm, 
then find the perimeter of the top of the table.   

    

   OR 
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 ( ) , 5 cm ,

35 , 50 95

[  = ] 

    

23. tan A = ; A  

24. ( )  ABC BC D  ADC =  BAC

CA2 = CD . CB.  

    

  

 ( ) , OA . OB = OC . OD  A =  C   
B =  D  
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 (b) In the given figure, three sectors of a circle of radius 5 cm, making 

angles 35 , 50  and 95  at the centre are shaded. Find the area of 

the shaded region. [Use  = ] 

    
23. If tan A = ; where A is an acute angle, then find the value of 

. 

24. (a) In the given figure, D is a point on the side BC of  ABC such that 
 ADC =  BAC. Show that CA2 = CD . CB. 

    

   OR 

 (b) In the given figure, OA . OB = OC . OD. Show that  A =  C and 
 B =  D. 
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25. 10 cm AB A XAY -

A 16 cm XY CD  

  

 

 

6 - (SA)  , 3  6 3=18 

26. ( )  

  

 ( ) -

 

 

27. ( ) :   =  

  

 ( ) : 
cosec 1

 + 
cosec 1

 = 2 sec  
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25. At point A on the diameter AB of a circle of radius 10 cm, tangent XAY is 
drawn to the circle. Find the length of the chord CD parallel to XY at a 
distance of 16 cm from A. 

   

  

SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. (a) Prove that the parallelogram circumscribing a circle is a rhombus. 

   OR 

 (b) Prove that the angle between the two tangents drawn from an 
external point to a circle is supplementary to the angle subtended 
by the line-segment joining the points of contact at the centre. 

27. (a) Prove that :   =   

   OR 

 (b) Prove that :  +  = 2 sec  
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28. A(3, 4) B(k, 6) - P(x, y)  
x + y  10 = 0 k  

29. 10 cm 5 a.m. 8 a.m.

 

30.  

31.  2,000 7%

 
? 27  

 

4 - (LA) , 5  4 5=20 

32. ( ) 
60 45

100  m  

  

 ( ) 8 m

 30 45

 

33. ( ) 52 cm2 8 cm
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28. If the mid-point of the line segment joining the points A(3, 4) and B(k, 6) 
is P(x, y) and x + y  10 = 0, then find the value of k. 

29. The length of the hour hand of a clock is 10 cm. Find the area of the 
minor sector swept by the hour hand of the clock between 5 a.m. to 8 a.m. 
Also, find the area of the major sector. 

30. Prove that  is an irrational number.   

31. A sum of   2,000 is invested at 7% per annum simple interest. Calculate 

the interests at the end of 1st, 2nd and 3rd year. Do these interests form 

an AP ? If so, find the interest at the end of the 27th year. 

SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. (a) Two ships are sailing in the sea on either side of a lighthouse. The 
angles of depression to the two ships as observed from the top of 
the lighthouse are 60  and 45 , respectively. If the distance 

between the ships is 100  m, then find the height of the 

lighthouse. 

   OR 

 (b) The angles of depression of the top and the bottom of an 8 m tall 
building from the top of another multistoried building are 30  and 
45 , respectively. Find the height of the multistoried building and 
the distance between the two buildings.   

33. (a) The sum of the areas of two squares is 52 cm2 and difference of 
their perimeters is 8 cm. Find the lengths of the sides of the two 
squares. 

   OR 
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 ( ) 150 km

2 10 km/h

,  

34. -

,  = LM || CB   

LN || CD   

 

   

35.  

  

0  10 8 

10  20 7 

20  30 15 

30  40 20 

40  50 12 

50  60 8 

60  70 10 
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 (b) The time taken by a person to travel an upward distance of 150 km 

was 2  hours more than the time taken in the downward return 

journey. If he returned at a speed of 10 km/h more than the speed 

while going up, find the speeds in each direction.  

34. Prove that a line drawn parallel to one side of a triangle to intersect the 

other two sides in distinct points divides the other two sides in the same 

ratio. Hence, in the figure given below, prove that  =  where  

LM || CB and LN || CD.  

    

35. Find the Mean and Mode of the following frequency distribution : 

Class Frequency 

0  10 8 

10  20 7 

20  30 15 

30  40 20 

40  50 12 

50  60 8 

60  70 10 
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3 4  3 4=12 

 1 

36. 
,

 50

 200  30,000  , 
300  

   

  

 (i)  1 

 (ii) ( )  2 

  

( ) 300  27,000

 2 

(iii) ,  30,000

?  1 
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SECTION E 

This section has 3 case study based questions carrying 4 marks each. 3 4=12 

Case Study  1 

36. A school is organizing a grand cultural event to show the talent of its 
students. To accommodate the guests, the school plans to rent chairs and 
tables from a local supplier. It finds that rent for each chair is  50 and for 
each table is  200. The school spends  30,000 for renting the chairs and 
tables. Also, the total number of items (chairs and tables) rented are 300.   

  
 

 

 (i) Write down the pair of linear equations representing the given 
information. 1 

(ii) (a) Find the number of chairs and number of tables rented by 
the school. 2 

 OR 
 (b) If the school wants to spend a maximum of  27,000 on  

300 items (tables and chairs), then find the number of chairs 
and tables it can rent. 2 

 (iii) What is maximum number of tables that can be rented in  30,000 
if no chairs are rented ? 1 
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 2 

37. 
10 74 ,  

5 30

50 74

,  

  
   

(i) ? 1 

 (ii) 30 ? 1 

(iii) ( ) 50 74

? 2 

  

( ) 5

? 2 
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Case Study  2 

37. Rahul is a lucky charm for his cricket team. He has a jar of cards with 

numbers from 10 to 74. Before each match, he draws a card from the jar. 

If the card bears an even number, the team wins. If the number is even 

and divisible by 5, they win by a big margin. If the number is an odd 

number less than 30, they win by a small margin. And if the number is a 

prime number between 50 and 74, they lose.   

   

Answer the following questions if Rahul draws a card today :   

 (i) What is the probability that Rahul draws a card with an even 
number ?  1 

 (ii) What is the probability that Rahul draws a card with an odd 
number less than 30 ? 1 

(iii) (a) What is the probability that Rahul draws a card with a 
prime number between 50 and 74 ? 2 

 OR 

 (b) What is the probability that Rahul draws a card with an 
even number divisible by 5 ? 2 
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 3 

38. 

 

  

  

 12 cm 7 cm

5 cm 2·1 cm  
 ,  

 (i)  1 

 (ii)  1 

(iii) ( ) 
 2 

  
( )  2 
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Case Study  3 

38. A skilled carpenter decided to craft a special rolling pin for the local 
baker. He carefully joined three cylindrical pieces of wood  two small 
ones on the ends and one larger in the centre to create a perfect tool. The 
baker loved the rolling pin, as it rolled out the smoothest dough for 
breads and pastries. 

  

 
The length of the bigger cylindrical part is 12 cm and diameter is 7 cm 
and the length of each smaller cylindrical part is 5 cm and diameter is  
2·1 cm.  

Based on the above information, answer the following questions : 
 (i) Find the volume of the bigger cylindrical part. 1 
 (ii) Find the curved surface area of the bigger cylindrical part. 1 

(iii) (a) Find the ratio of the volume of the bigger cylindrical part to 
the total volume of the two smaller (identical) cylindrical 
parts. 2 

 OR 
 (b) Find the sum of the curved surface areas of the two identical 

smaller cylindrical parts. 2 
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 20 (MCQ) ,  1  20 1=20 

1.  

(A) ax2  ax + 1 = 0 (B) ax2  a2x + 1 = 0 

(C) ax2 + ax + 1 = 0 (D) ax2 + a2x  1 = 0 

2. 9  

 (A) 135 (B) 125 

 (C) 115 (D) 39 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 38 questions. All questions are compulsory.  
(ii) This question paper is divided into five Sections  A, B, C, D and E.  
(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) 

and questions number 19 and 20 are Assertion-Reason based questions of 
1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each.  
       20 1=20 

1. 

respectively is : 

 (A) ax2  ax + 1 = 0 (B) ax2  a2x + 1 = 0 

 (C) ax2 + ax + 1 = 0 (D) ax2 + a2x  1 = 0 

2. The 9th term from the end (towards first term) of the AP  
 

 (A) 135 (B) 125 

 (C) 115 (D) 39 
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3. (0, 0), (2, 0) (0, 2)  

(A) 4   (B) 6  

(C) 6    (D) (4 + 2 )  

4. x  y = 0  
 (A) x-  

 (B) y-  

 (C) -  

 (D) (3, 2)  

5.  p(x) = x2  x  (2 + 2k)  4 k : 

 (A) 3 (B) 9 

 (C) 6 (D)  9 

6. 40, 110  360 (HCF) : 

 (A) 40 (B) 110 

 (C) 360 (D) 10 

7. 

  

 (A) 60   

 (B) 90  

 (C) 45   

 (D) 72  

8. - - 16, 20  50  : 

 (A) 1200  

 (B) 100 

 (C) 3600  

 (D) 2400 
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3. The perimeter of the triangle formed by the vertices (0, 0), (2, 0) and (0, 2) 
is : 

 (A) 4 units  (B) 6 units 

 (C) 6  units  (D) (4 + 2 ) units 

4. The line represented by the equation  x  y = 0  is : 

 (A) parallel to x-axis   

 (B) parallel to y-axis 

 (C) passing through the origin   

 (D) passing through the point (3, 2) 

5. If  4 is a zero of the polynomial p(x) = x2  x  (2 + 2k),  then the value of 
k is : 

 (A) 3 (B) 9 

 (C) 6 (D)  9 

6. The HCF of 40, 110 and 360 is : 

 (A) 40 (B) 110 

 (C) 360 (D) 10 

7. If a large circular pizza is divided into 5 equal sectors, then the central 
angle of each sector will be :  

 (A) 60   

 (B) 90  

 (C) 45   

 (D) 72  

8. The least number which is a perfect square and is divisible by each of  
16, 20 and 50, is : 

 (A) 1200  
 (B) 100 
 (C) 3600  
 (D) 2400 
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9. PQ||BC  = AC = 20·4 cm , AQ  

  

 (A) 2·8 cm (B) 5·8 cm 

 (C) 3·8 cm (D) 4·8 cm 

10. (5,  2)  (5, 2) : 

 (A) ± 2 (B) ± 4 

 (C) 4 (D) 2 

11. sin (  + ) = 1 sin  

 (A)  (B)  

 (C) 0 (D) 1 

12. 1080 = 2p × 3q × 5 (p  q)   

 (A) 6 (B)  1 

 (C) 1 (D) 0 

13. 52

 

 (A)  (B)  

(C)  (D)  
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9. In the given figure, PQ||BC. If  =  and AC = 20·4 cm, then the 

length of AQ is : 

 

   

 (A) 2·8 cm (B) 5·8 cm 

 (C) 3·8 cm (D) 4·8 cm 

10. The coordinates of the end points of a diameter of a circle are (5,  2) and 
(5, 2). The length of the radius of the circle is : 

 (A) ± 2 (B) ± 4 
 (C) 4 (D) 2 

11. If  sin (  + ) = 1,  then the value of  sin   is : 

 (A)  (B)  

 (C) 0 (D) 1 

12. If  1080 = 2p × 3q × 5,  then (p  q) is equal to :  

 (A) 6 (B)  1 

 (C) 1 (D) 0 

13. If all the red face cards are removed from the deck of 52 playing cards, 
then the probability of getting a black jack from the remaining cards is : 

 (A)  (B)  

 (C)  (D)  
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14. x- 3 x-  

(A) x = 3

 (B) x =  3 

 (C) y =  3  

 (D) y = 3 

15. RS L - MN  

 NML = 30  RLM  

  

 (A) 30  (B) 60  

 (C) 90  (D) 120  

16. , 42 7

 

 (A)   

 (B)  

 (C)   

 (D)  
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14. The equation of a line parallel to the x-axis and at a distance of 3 units 
below x-axis is : 

 (A) x = 3  

 (B) x =  3 

 (C) y =  3  

 (D) y = 3 

15. In the given figure, RS is the tangent to the circle at the point L and MN 

is the diameter. If  NML = 30 , then  RLM is : 

   

 (A) 30  (B) 60  

 (C) 90  (D) 120  

16. In a cricket match, a batsman hits the boundary 7 times out of the  

42 balls he plays. The probability of his not hitting a boundary is : 

 (A)   

 (B)  

 (C)   

 (D)  
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17. - ?

(A)

(B)

(C)

(D)

18. sin 30 tan 45 = k

(A) 4

(B) 3

(C) 2

(D) 1

19 20 ,
(A) (R)

(A), (B), (C) (D)

(A) (A) (R) (R), (A)

(B) (A) (R) , (R), (A)

(C) (A) , (R)

(D) (A) , (R)

19. (A) px + 3y + 59 = 0 2x + 6y + 118 = 0

p = 1

(R) px + 3y + 19 = 0 2x + 6y + 157 = 0

, p 1

20. (A) : 5, 1, 3, 4

(R) : a1, a2, a3 n d = an an 1
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17. Which of the following statements is incorrect ? 

(A) Two congruent figures are always similar. 

(B) A square and a rhombus of the same area are always similar.

(C) Two equilateral triangles are always similar.

(D) Two similar triangles need not be congruent. 

18. If  sin 30 tan 45 = ,  then the value of k is :

(A) 4

(B) 3

(C) 2

(D) 1

Questions number 19 and 20 are Assertion and Reason based questions. 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) : The pair of linear equations px + 3y + 59 = 0 and 
2x + 6y + 118 = 0 will have infinitely many solutions if
p = 1. 

Reason (R): If the pair of linear equations px + 3y + 19 = 0 and 
2x + 6y + 157 = 0 has a unique solution, then p 1.

20. Assertion (A) : Common difference of the AP : 5, 1, 3, 

Reason (R): Common difference of the AP : a1, a2, a3 an is obtained 
by d = an an 1.
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5 - (VSA)  , 2  5 2=10 

21. 2    

22. ( )  ABC BC D  ADC =  BAC

CA2 = CD . CB.  

    

  

 ( ) , OA . OB = OC . OD  A =  C   

B =  D  
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SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  

each.       5 2=10 

21. Find a quadratic polynomial whose zeroes are 2 and   . 

22. (a) In the given figure, D is a point on the side BC of  ABC such that 

 ADC =  BAC. Show that CA2 = CD . CB. 

 

    

   OR 

 (b) In the given figure, OA . OB = OC . OD. Show that  A =  C and 

 B =  D. 
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23. ( ) ,
O  AOB = 90 AO = OB = 42 cm

 

   

  

 ( ) , 5 cm ,

35 , 50 95

[  = ] 

    

24. 10 cm AB A XAY -

A 16 cm XY CD  

  



 

30/2/2                       #                  15| P a g e P.T.O. 

23. (a) In the given figure, the shape of the top of a table is that of a sector 
of a circle with centre O and  AOB = 90 . If AO = OB = 42 cm, 
then find the perimeter of the top of the table.   

    

   OR 

 (b) In the given figure, three sectors of a circle of radius 5 cm, making 

angles 35 , 50  and 95  at the centre are shaded. Find the area of 

the shaded region. [Use  = ] 

    

24. At point A on the diameter AB of a circle of radius 10 cm, tangent XAY is 
drawn to the circle. Find the length of the chord CD parallel to XY at a 
distance of 16 cm from A. 
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25. tan A = ; A  

 

6 - (SA)  , 3  6 3=18 

26. ( ) tan  + sin  = m  tan   sin  = n  

m2  n2 = 4 . 

  

 ( )  =  

27. A(10,  6)  B(k, 4) - (a, b)  

a  2b = 18 k  

28.  2,000 7%

 
? 27  

29. 3  

30. 10 cm 5 a.m. 8 a.m.

 

31. ( )  
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25. If tan A = ; where A is an acute angle, then find the value of 

. 

  
SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. (a) If tan  + sin  = m and tan   sin  = n, then prove that  

m2  n2 = 4 .   

   OR 

 (b) Prove that :  =  

27. If (a, b) is the mid-point of the line segment joining the points A(10,  6) 

and B(k, 4) and a  2b = 18, then find the value of k.  

28. A sum of   2,000 is invested at 7% per annum simple interest. Calculate 

the interests at the end of 1st, 2nd and 3rd year. Do these interests form 

an AP ? If so, find the interest at the end of the 27th year. 

29. Prove that  is an irrational number.   

30. The length of the hour hand of a clock is 10 cm. Find the area of the 
minor sector swept by the hour hand of the clock between 5 a.m. to 8 a.m. 
Also, find the area of the major sector. 

31. (a) Prove that the parallelogram circumscribing a circle is a rhombus. 

   OR 
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 ( ) -

 

 

 

4 - (LA) , 5  4 5=20 

32. ( ) 52 cm2 8 cm

 

  

 ( ) 150 km

2 10 km/h

,  

33. -

,  = LM || CB   

LN || CD   
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 (b) Prove that the angle between the two tangents drawn from an 
external point to a circle is supplementary to the angle subtended 
by the line-segment joining the points of contact at the centre. 

 

SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. (a) The sum of the areas of two squares is 52 cm2 and difference of 
their perimeters is 8 cm. Find the lengths of the sides of the two 
squares. 

   OR 

 (b) The time taken by a person to travel an upward distance of 150 km 

was 2  hours more than the time taken in the downward return 

journey. If he returned at a speed of 10 km/h more than the speed 

while going up, find the speeds in each direction.  

33. Prove that a line drawn parallel to one side of a triangle to intersect the 

other two sides in distinct points divides the other two sides in the same 

ratio. Hence, in the figure given below, prove that  =  where  

LM || CB and LN || CD.  
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34.  

  

5  15 2 

15  25 3 

25  35 5 

35  45 7 

45  55 4 

55  65 2 

65  75 2 

35. ( ) A 45 15

,  30 2000 m

,  

   = 1·732  

  

 ( ) · m m
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34. Find the mean and median for the following data : 

Classes  Frequency 

5  15 2 

15  25 3 

25  35 5 

35  45 7 

45  55 4 

55  65 2 

65  75 2 

35. (a) The angle of elevation of an airborne helicopter from a point A on 

the ground is 45 . After a flight of 15 seconds, the angle of 

elevation of the helicopter changes to 30 . If the helicopter is flying 

at a constant height of 2000 m, find the speed of the helicopter. 

(Take 3  = 1·732) 

   OR 

 (b) A girl 1·5 m tall is standing at some distance from a 30 m high 

tower. The angle of elevation from her eye to the top of the tower 

increases from 30  to 60  as she walks towards the tower. Find the 

distance she walked towards the tower. 
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3 4  3 4=12 

 1 
36. 

10 74 ,  

5 30

50 74

,  

  
   

(i) ? 1 

 (ii) 30 ? 1 

(iii) ( ) 50 74

? 2 

  
( ) 5

? 2 
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SECTION E 

This section has 3 case study based questions carrying 4 marks each. 3 4=12 

Case Study  1 

36. Rahul is a lucky charm for his cricket team. He has a jar of cards with 
numbers from 10 to 74. Before each match, he draws a card from the jar. 
If the card bears an even number, the team wins. If the number is even 
and divisible by 5, they win by a big margin. If the number is an odd 
number less than 30, they win by a small margin. And if the number is a 
prime number between 50 and 74, they lose.   

   

Answer the following questions if Rahul draws a card today :   

 (i) What is the probability that Rahul draws a card with an even 
number ?  1 

 (ii) What is the probability that Rahul draws a card with an odd 
number less than 30 ? 1 

(iii) (a) What is the probability that Rahul draws a card with a 
prime number between 50 and 74 ? 2 

 OR 

 (b) What is the probability that Rahul draws a card with an 
even number divisible by 5 ? 2 
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 2 

37. 

 

  

  

 12 cm 7 cm

5 cm 2·1 cm  
 ,  

 (i)  1 

 (ii)  1 
(iii) ( ) 

 2 

  
( )  2 
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Case Study  2 

37. A skilled carpenter decided to craft a special rolling pin for the local 
baker. He carefully joined three cylindrical pieces of wood  two small 
ones on the ends and one larger in the centre to create a perfect tool. The 
baker loved the rolling pin, as it rolled out the smoothest dough for 
breads and pastries. 

  

 
The length of the bigger cylindrical part is 12 cm and diameter is 7 cm 
and the length of each smaller cylindrical part is 5 cm and diameter is  
2·1 cm.  

Based on the above information, answer the following questions : 
 (i) Find the volume of the bigger cylindrical part. 1 
 (ii) Find the curved surface area of the bigger cylindrical part. 1 

(iii) (a) Find the ratio of the volume of the bigger cylindrical part to 
the total volume of the two smaller (identical) cylindrical 
parts. 2 

 OR 
 (b) Find the sum of the curved surface areas of the two identical 

smaller cylindrical parts. 2 
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 3 

38. 
,

 50

 200  30,000  , 
300  

   

  

 (i)  1 

 (ii) ( )  2 

  
( ) 300  27,000

 2 

(iii) ,  30,000

?  1 
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Case Study  3 

38. A school is organizing a grand cultural event to show the talent of its 
students. To accommodate the guests, the school plans to rent chairs and 
tables from a local supplier. It finds that rent for each chair is  50 and for 
each table is  200. The school spends  30,000 for renting the chairs and 
tables. Also, the total number of items (chairs and tables) rented are 300.   

  
 

 

 (i) Write down the pair of linear equations representing the given 
information. 1 

(ii) (a) Find the number of chairs and number of tables rented by 
the school. 2 

 OR 
 (b) If the school wants to spend a maximum of  27,000 on  

300 items (tables and chairs), then find the number of chairs 
and tables it can rent. 2 

 (iii) What is maximum number of tables that can be rented in  30,000 
if no chairs are rented ? 1 
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 20 (MCQ) ,  1  20 1=20 

1. E P(E) + P( ) = q q2  3   

 (A) 0 (B)  2 

 (C) 2 (D) 1 

2. sin  = cos  (0  <  < 90 ) sec  . sin  

 (A)  (B)  

 (C) 0 (D) 1 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) 
and questions number 19 and 20 are Assertion-Reason based questions of 
1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 
 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each.  
       20 1=20 

1. If for any event E,  P(E) + P( ) = q,  then the value of  q2  3  is : 

 (A) 0 (B)  2 

 (C) 2 (D) 1 

2. If  sin  = cos  (0  <  < 90 ),  then the value of  sec  . sin   is : 

 (A)  (B)  

 (C) 0 (D) 1 
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3. 10 cm 144

 

 (A) 2  cm  (B) 4  cm 

 (C) 5  cm  (D) 6  cm 

4. ab = 32   bab  

 (A) 72 (B) 510 

 (C) 210 (D) 512 

5. q(x) = (p2 + 4) x2 + 65x + 4p p  

  

 (A)  1  (B) 1 

 (C)  2 (D) 2 

6. y- 5  y-   

 

 (A) x = 5 (B) x =  5 

 (C) y = 5 (D) y =  5 

7. 4004  

 (A) 5  

 (B) 4 

 (C) 3  

 (D) 2 
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3. If an arc of a circle of diameter 10 cm subtends an angle of 144  at the 
centre of the circle, then the length of the arc is : 

 (A) 2  cm  (B) 4  cm 

 (C) 5  cm  (D) 6  cm 

4. If ab ab is : 

 (A) 72 (B) 510 

 (C) 210 (D) 512 

5. If one zero of the polynomial q(x) = (p2 + 4) x2 + 65x + 4p is reciprocal of 

 :  

 (A)  1 (B) 1 

 (C)  2 (D) 2 

6. The equation of a line parallel to y-axis and at a distance of 5 units to the 

right of y-axis is : 

 (A) x = 5 (B) x =  5 

 (C) y = 5 (D) y =  5 

7. The sum of the exponents of prime factors in the prime factorisation of 

4004 is :  

 (A) 5 

 (B) 4 

 (C) 3 

 (D) 2 
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8. 1 30  

 (A)   

 (B)  

 (C)   

 (D) 0 

9. PQ||BC  = AC = 20·4 cm , AQ  

  

 (A) 2·8 cm (B) 5·8 cm 

 (C) 3·8 cm (D) 4·8 cm 

10. x  y = 0  
 (A) x-  

 (B) y-  

 (C) -  

 (D) (3, 2)  

11. (  5, 0), (5, 0)  (0, 4) : 
 (A)   

 (B)  

 (C)   

 (D)  
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8. The probability of drawing an even prime number out of numbers from  
1 to 30 is : 

 (A)   

 (B)  

 (C)   

 (D) 0 

9. In the given figure, PQ||BC. If  =  and AC = 20·4 cm, then the 

length of AQ is : 

   

 (A) 2·8 cm (B) 5·8 cm 

 (C) 3·8 cm (D) 4·8 cm 

10. The line represented by the equation  x  y = 0  is : 

 (A) parallel to x-axis   

 (B) parallel to y-axis 

 (C) passing through the origin   

 (D) passing through the point (3, 2) 

11. The points (  5, 0), (5, 0) and (0, 4) are the vertices of a triangle which is 
a/an : 

 (A) right-angled triangle   

 (B) isosceles triangle  

 (C) equilateral triangle   

 (D) scalene triangle  



 

30/2/3                       #                  8| P a g e 

12. 5, , , 10  

 (A)   

 (B)  

 (C)   

 (D)  

13. RS L - MN  

 NML = 30  RLM  

  
 (A) 30  (B) 60  
 (C) 90  (D) 120  

14. (5,  2)  (5, 2) : 

 (A) ± 2 (B) ± 4 

 (C) 4 (D) 2 

15. - ?  

 (A)  

 (B)  

 (C)  

 (D)  
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12. The 10th term of the AP  

  5, , ,  

 (A)   

 (B)  

 (C)   

 (D)  

13. In the given figure, RS is the tangent to the circle at the point L and MN 
is the diameter. If  NML = 30 , then  RLM is : 

   

 (A) 30  (B) 60  

 (C) 90  (D) 120  

14. The coordinates of the end points of a diameter of a circle are (5,  2) and 
(5, 2). The length of the radius of the circle is : 

 (A) ± 2 (B) ± 4 
 (C) 4 (D) 2 

15. Which of the following statements is incorrect ?  

 (A) Two congruent figures are always similar.   

 (B) A square and a rhombus of the same area are always similar. 

 (C) Two equilateral triangles are always similar.  

 (D) Two similar triangles need not be congruent.  
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16. - - 16, 20 50 :

(A) 1200

(B) 100

(C) 3600

(D) 2400

17. sin 30 tan 45 = k

(A) 4

(B) 3

(C) 2

(D) 1

18. 7 

(A) 7x2 50x + 7 = 0

(B) 7x2 50x + 1 = 0

(C) 7x2 + 50x 7 = 0

(D) 7x2 + 50x 1 = 0

19 20 ,
(A) (R)

(A), (B), (C) (D)

(A) (A) (R) (R), (A)

(B) (A) (R) , (R), (A)

(C) (A) , (R)

(D) (A) , (R)
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16. The least number which is a perfect square and is divisible by each of 
16, 20 and 50, is :

(A) 1200

(B) 100

(C) 3600

(D) 2400

17. If  sin 30 tan 45 = ,  then the value of k is :

(A) 4

(B) 3

(C) 2

(D) 1

18. The quadratic equation whose roots are 7 and is :

(A) 7x2 50x + 7 = 0

(B) 7x2 50x + 1 = 0

(C) 7x2 + 50x 7 = 0

(D) 7x2 + 50x 1 = 0

Questions number 19 and 20 are Assertion and Reason based questions. 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. 
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19. (A)  : 5, 1,  3,  4  

(R)   : a1, a2, a3 n d = an  an 1
 

20. (A)  px + 3y + 59 = 0  2x + 6y + 118 = 0 
p = 1  

(R)  px + 3y + 19 = 0  2x + 6y + 157 = 0

, p  1  

 

5 - (VSA)  , 2  5 2=10 

21. ( ) ,
O  AOB = 90 AO = OB = 42 cm

 

   

  

 ( ) , 5 cm ,

35 , 50 95

[  = ] 
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19. Assertion (A) : Common difference of the AP : 5, 1,  3,   

Reason (R): Common difference of the AP : a1, a2, a3 an  is obtained 
by d = an  an 1. 

20. Assertion (A) : The pair of linear equations px  + 3y + 59 = 0 and  
2x + 6y + 118 = 0 will have infinitely many solutions if 
p = 1.  

Reason (R): If the pair of linear equations px  + 3y + 19 = 0 and  
2x + 6y + 157 = 0 has a unique solution, then p  1. 

SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  
each.       5 2=10 

21. (a) In the given figure, the shape of the top of a table is that of a sector 
of a circle with centre O and  AOB = 90 . If AO = OB = 42 cm, 
then find the perimeter of the top of the table.   

    

   OR 

 (b) In the given figure, three sectors of a circle of radius 5 cm, making 

angles 35 , 50  and 95  at the centre are shaded. Find the area of 

the shaded region. [Use  = ] 
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22. 10 cm AB A XAY -

A 16 cm XY CD  

  

23. p q, p(y) = 21y2  y  2 (1  p) . (1  q)

 

24. tan A = ; A  

25. ( ) ,    PST =  PRQ  PQR
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22. At point A on the diameter AB of a circle of radius 10 cm, tangent XAY is 
drawn to the circle. Find the length of the chord CD parallel to XY at a 
distance of 16 cm from A. 

   

23. If p and q are zeroes of the polynomial p(y) = 21y2  y  2, then find the 

value of (1  p) . (1  q). 

24. If tan A = ; where A is an acute angle, then find the value of 

. 

25. (a) In the given figure,  and  PST =  PRQ. Prove that  

 PQR is an isosceles triangle.    

    

   OR 
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 ( ) ,  ABE   ACD.  ADE   ABC. 

     

 

 

6 - (SA)  , 3  6 3=18 

26. ( )  = tan  + cot  

  

 ( )  cosec  = x +  

  cosec  + cot  = 2x  . 

27. 3-  11  

28. 10 cm 5 a.m. 8 a.m.

 

29. ( )  
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 (b) In the given figure,  ABE   ACD. Prove that  ADE   ABC.  

 

    

  
 

SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. (a) Prove that :  = tan  + cot    

   OR 

 (b) If  cosec  = x + ,  prove that  cosec  + cot  = 2x  or  . 

27. Find the sum of all 3-digit natural numbers which are divisible by 11.  

28. The length of the hour hand of a clock is 10 cm. Find the area of the 
minor sector swept by the hour hand of the clock between 5 a.m. to 8 a.m. 
Also, find the area of the major sector. 

29. (a) Prove that the parallelogram circumscribing a circle is a rhombus. 

   OR 
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 ( ) -

 

 

30. A(3, 4) B(k, 6) - P(x, y)  

x + y  10 = 0 k  

31.  

 

4 - (LA) , 5  4 5=20 

32. -

,  = LM || CB   

LN || CD   
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 (b) Prove that the angle between the two tangents drawn from an 

external point to a circle is supplementary to the angle subtended 

by the line-segment joining the points of contact at the centre. 

30. If the mid-point of the line segment joining the points A(3, 4) and B(k, 6) 

is P(x, y) and x + y  10 = 0, then find the value of k. 

31. Prove that  is an irrational number.   

 

SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. Prove that a line drawn parallel to one side of a triangle to intersect the 

other two sides in distinct points divides the other two sides in the same 

ratio. Hence, in the figure given below, prove that  =  where  

LM || CB and LN || CD.  
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33. ( ) 
60 45

100  m  

  

 ( ) 8 m

 30 45

 

34.  

  

4  8 2 

8  12 12 

12  16 15 

16  20 25 

20  24 18 

24  28 12 

28  32 13 

32  36 3 

35. ( ) 3 2

  

  

 ( ) 360 km 5 km/h

, 48
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33. (a) Two ships are sailing in the sea on either side of a lighthouse. The 
angles of depression to the two ships as observed from the top of 
the lighthouse are 60  and 45 , respectively. If the distance 

between the ships is 100  m, then find the height of the 

lighthouse. 

   OR 

 (b) The angles of depression of the top and the bottom of an 8 m tall 
building from the top of another multistoried building are 30  and 
45 , respectively. Find the height of the multistoried building and 
the distance between the two buildings.   

34. Find the Mean and Mode of the following data : 

Class  Frequency 
4  8 2 

8  12 12 
12  16 15 
16  20 25 
20  24 18 
24  28 12 
28  32 13 
32  36 3 

35. (a) The numerator of a fraction is 3 less than its denominator. If 2 is 

added to both numerator and denominator, then the sum of the 

new fraction and the original fraction is 
9

1
20

. Find the original 

fraction. 

   OR 

 (b) A train travelling at a uniform speed for 360 km would have taken 
48 minutes less to travel the same distance if its speed were  
5 km/h more. Find the original speed of the train. 



 

30/2/3                       #                  22| P a g e 

 
3 4  3 4=12 

 1 
36. 

 

  

  
 12 cm 7 cm

5 cm 2·1 cm  
 ,  

 (i)  1 

 (ii)  1 

(iii) ( ) 
 2 

  
( )  2 
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SECTION E 
This section has 3 case study based questions carrying 4 marks each. 3 4=12 

Case Study  1 

36. A skilled carpenter decided to craft a special rolling pin for the local 
baker. He carefully joined three cylindrical pieces of wood  two small 
ones on the ends and one larger in the centre to create a perfect tool. The 
baker loved the rolling pin, as it rolled out the smoothest dough for 
breads and pastries. 

  

 
The length of the bigger cylindrical part is 12 cm and diameter is 7 cm 
and the length of each smaller cylindrical part is 5 cm and diameter is  
2·1 cm.  
Based on the above information, answer the following questions : 

 (i) Find the volume of the bigger cylindrical part. 1 
 (ii) Find the curved surface area of the bigger cylindrical part. 1 

(iii) (a) Find the ratio of the volume of the bigger cylindrical part to 
the total volume of the two smaller (identical) cylindrical 
parts. 2 

 OR 
 (b) Find the sum of the curved surface areas of the two identical 

smaller cylindrical parts. 2 
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 2 

37. 

,

 50

 200  30,000  , 

300  

   

  

 (i)  1 

 (ii) ( )  2 

  

( ) 300  27,000

 2 

(iii) ,  30,000

?  1 
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Case Study  2 

37. A school is organizing a grand cultural event to show the talent of its 
students. To accommodate the guests, the school plans to rent chairs and 
tables from a local supplier. It finds that rent for each chair is  50 and for 
each table is  200. The school spends  30,000 for renting the chairs and 
tables. Also, the total number of items (chairs and tables) rented are 300.   

  
 

 

 (i) Write down the pair of linear equations representing the given 
information. 1 

(ii) (a) Find the number of chairs and number of tables rented by 
the school. 2 

 OR 
 (b) If the school wants to spend a maximum of  27,000 on  

300 items (tables and chairs), then find the number of chairs 
and tables it can rent. 2 

 (iii) What is maximum number of tables that can be rented in  30,000 
if no chairs are rented ? 1 
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 3 

38. 
10 74 ,  

5 30

50 74

,  

  
   

(i) ? 1 
 (ii) 30 ? 1 

(iii) ( ) 50 74

? 2 

  

( ) 5

? 2 
 



 

30/2/3                       #                  27| P a g e P.T.O. 

Case Study  3 

38. Rahul is a lucky charm for his cricket team. He has a jar of cards with 

numbers from 10 to 74. Before each match, he draws a card from the jar. 

If the card bears an even number, the team wins. If the number is even 

and divisible by 5, they win by a big margin. If the number is an odd 

number less than 30, they win by a small margin. And if the number is a 

prime number between 50 and 74, they lose.   

   

Answer the following questions if Rahul draws a card today :   

 (i) What is the probability that Rahul draws a card with an even 
number ?  1 

 (ii) What is the probability that Rahul draws a card with an odd 
number less than 30 ? 1 

(iii) (a) What is the probability that Rahul draws a card with a 
prime number between 50 and 74 ? 2 

 OR 

 (b) What is the probability that Rahul draws a card with an 
even number divisible by 5 ? 2 
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(i) - 38  

(ii) - , , ,  

(iii) 1 18 (MCQ) 19 20

1  

(iv) 21 25 - (VSA) 2  

(v) 26 31 - (SA) 3  

(vi) 32 35 - (LA) 5  

(vii) 36 38 4

2  

(viii) - , 2 , 2 ,
2 3  

(ix)  =  ,

 

(x)  

 

 20 (MCQ) ,  1  20 1=20 

1. tan 3  = ,   

(A) 60  (B) 30  
(C) 20  (D) 10  

2. 4, 6, 8 (LCM) x , 3, 5, 7 y x y p , 
- ?  

(A) p = 35x (B) p = 4y 
(C) p = 8x  (D) p = 16y 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are Multiple Choice Questions 
(MCQs) and questions number 19 and 20 are Assertion-Reason based 
questions of 1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are Case Study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark  
each.        20 1=20 

1. If  tan 3  = ,  then  equals :  

(A) 60  (B) 30  

(C) 20  (D) 10  

2. If x is the LCM of 4, 6, 8 and y is the LCM of 3, 5, 7 and p is the LCM of  

x and y, then which of the following is true ?  

(A) p = 35x (B) p = 4y 

(C) p = 8x  (D) p = 16y 
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3. 6x + y = 3k 36x + 6y = 3

,  

(A) 6 (B)  

(C)  (D)  

4. , p(x) = x2  ax  b , (  +  + )  

(A) a + b  

(B)  a  b 

(C) a  b  

(D)  a + b 

5.    = 0 , x  

(A)  6 (B)  4 

(C)  12 (D)  3 

6.  +  = 1 , x- y- P Q

PQ -  

(A) (2, 3) (B) (3, 2) 

(C) (2, 0) (D) (0, 3) 
7.  PQR P( 1, 5) Q(5, 2) PQ 2 : 1

 

(A) (3,  3)  

(B) (5, 5) 

(C) (3, 3)  

(D) (5, 1) 
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3. 
36x + 6y = 3 have infinitely many solutions is : 

(A) 6 (B)  

(C)  (D)  

4. If  and  are the zeroes of the polynomial p(x) = x2  ax  b, then the 
value of (  +  + ) is equal to : 

(A) a + b  

(B)  a  b 

(C) a  b  

(D)  a + b 

5. If    = 0, then the values of x are : 

(A)  6 (B)  4 

(C)  12 (D)  3 

6. The line represented by  +  = 1, intersects x-axis and y-axis 

respectively at P and Q. The coordinates of the mid-point of line segment 
PQ are : 

(A) (2, 3) (B) (3, 2) 

(C) (2, 0) (D) (0, 3) 
7. Two of the vertices of  PQR are P( 1, 5) and Q(5, 2). The coordinates of 

a point which divides PQ in the ratio 2 : 1 are :  

(A) (3,  3)  

(B) (5, 5) 

(C) (3, 3)  

(D) (5, 1) 
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8. O P PA PB -
80  POA  

  
(A) 40  (B) 50  
(C) 60  (D) 80  

9. (cot  + tan )  

(A) cosec  sec  (B) sin  sec  
(C) cos  tan  (D) sin  cos  

10.  DEF  PQR  D =  Q  R =  E , 
- ? 

(A)  =  (B)  =  

(C)  =  (D)  =  

11. LMN ABC AC  

 

(A) 16 cm (B) 7 cm 
(C) 8 cm (D) 4 cm 
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8. If tangents PA and PB drawn from an external point P to the circle with 
centre O are inclined to each other at an angle of 80  as shown in the 
given figure, then the measure of  POA is :  

  
(A) 40  (B) 50  
(C) 60  (D) 80  

9. (cot  + tan ) equals :   
(A) cosec  sec  (B) sin  sec  
(C) cos  tan  (D) sin  cos  

10. If in two triangles  DEF and  PQR,  D =  Q and  R =  E, then 
which of the following is not true ?  

(A)  =  (B)  =  

(C)  =  (D)  =  

11. The measurements of  LMN and  ABC are shown in the figure given 
below. The length of side AC is : 

 

(A) 16 cm (B) 7 cm 
(C) 8 cm (D) 4 cm 
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12. 8 : 125 ,  

(A) 8 : 125  

(B) 4 : 25 

(C) 2 : 5  

(D) 16 : 25 

13. 36 cm 54  cm2 , 
  

(A) 8  cm (B) 6  cm 

(C) 4  cm (D) 3  cm 
14. 36 ,  

(A)  (B)  

(C)  (D)  

15.  2, 9, x+6, 2x+3, 5, 10, 5 7 , x  

(A) 9 (B) 6 

(C) 5 (D) 3 
16. AOBC A(0, 2), O(0, 0) B(4, 0)

 

(A) 36 (B) 20 

(C) 16 (D) 4 

17. p(x) = x2  3 x + 4  

(A) 2, 2   

(B) 2 ,  

(C) 4 ,    

(D) , 2 
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12. If the volumes of two cubes are in the ratio 8 : 125, then the ratio of their 
surface areas is : 

(A) 8 : 125  

(B) 4 : 25 

(C) 2 : 5  

(D) 16 : 25 

13. If the area of a sector of circle of radius 36 cm is 54  cm2, then the length 
of the corresponding arc of the sector is :  

(A) 8  cm (B) 6  cm 

(C) 4  cm (D) 3  cm 

14. A die is thrown once. The probability of getting a number which is not a 
factor of 36, is : 

(A)  (B)  

(C)  (D)  

15. If the mean of  2, 9, x+6, 2x+3, 5, 10, 5  is 7, then the value of x is : 

(A) 9 (B) 6 

(C) 5 (D) 3 

16. AOBC is a rectangle whose three vertices are A(0, 2), O(0, 0) and B(4, 0). 
The square of the length of its diagonal is equal to : 

(A) 36 (B) 20 

(C) 16 (D) 4 

17. Zeroes of the polynomial p(x) = x2  3 x + 4  are : 

(A) 2,   

(B) 2 ,  

(C) 4 ,    

(D) , 2 
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18. ,  ABC AD  BC  BAC = 90 BC = 16 cm  
DC = 4 cm , x  

 
(A) 4 cm (B) 5 cm 
(C) 8 cm (D) 3 cm 

19 20
(A) (R) 

(A), (B), (C) (D)  

(A) (A) (R) (R), (A) 
 

(B) (A) (R) , (R), (A) 
 

(C) (A) , (R)  

(D) (A) , (R)  

19. (A)  6 m

8 m 10 m  

(R)  60   

20. (A)  - , 
 

(R)  ,  



 

30/3/1                       #                  11| P a g e P.T.O. 

18. In the given figure, in  ABC, AD  BC and  BAC = 90 . If BC = 16 cm 
and DC = 4 cm, then the value of x is : 

 
 
(A) 4 cm (B) 5 cm 
(C) 8 cm (D) 3 cm 

Questions number 19 and 20 are Assertion and Reason based questions. 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) : A ladder leaning against a wall, stands at a horizontal 
distance of 6 m from the wall. If the height of the wall up 
to which the ladder reaches is 8 m, then the length of the 
ladder is 10 m.  

Reason (R): The ladder makes an angle of 60  with the ground.  

20. Assertion (A) : If two tangents are drawn to a circle from an external 
point, then they subtend equal angles at the centre of the 
circle.  

Reason (R): A parallelogram circumscribing a circle is a rhombus.  
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5 - (VSA)  , 2  5 2=10 

21. 4k = tan2 60   2 cosec2 30   2 tan2 30 , k  

22. 

, x  

23. ( ) 644 462  

  

( ) 4 : 5 (HCF) 11

(LCM)  

24. ( ) 4x2 + kx + 1 = 0 , 
 

  

( ) , p(y) = y2  5y + 3 , 4 3 + 3  4

 

25. -  
 

 

6 - (SA)  , 3  6 3=18 

26. ( ) A(3, 4) B(k, 6) - P(x, y)

x + y  10 = 0 , k  

  

( ) A(  2, 2) B(2, 8)
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SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  
each.        5 2=10 

21. If  4k = tan2 60   2 cosec2 30   2 tan2 30 ,  then find the value of k. 

22. The probability of guessing the correct answer of a certain test question 

is . If the probability of not guessing the correct answer is , then find 

the value of x. 

23. (a) Find the smallest number which is divisible by both 644 and 462. 

   OR 

(b) Two numbers are in the ratio 4 : 5 and their HCF is 11. Find the 
LCM of these numbers.  

24. (a)  
4x2 + kx + 1 = 0 has real and equal roots.  

   OR 

(b) y2  5y + 3, then 
find the value of  4 3 + 3 4. 

25. Prove that the tangents drawn at the ends of a diameter of a circle are 
parallel.  

 

SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. (a) If the mid-point of the line segment joining the points A(3, 4) and 
B(k, 6) is P(x, y) and x + y  10 = 0, find the value of k. 

   OR 

(b) Find the coordinates of the points which divide the line segment 
joining A(  2, 2) and B(2, 8) into four equal parts. 
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27. , 

 

28. ( )  +   = 2 cosec A 

  

( ) =  

29. 10 cm

[  = 3·14 ] 

30.  
 

( )  

( ) - -  

( ) - -  

31. PC C - AOB , -
P  PCA = 110 ,  CBA  BCO  
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27. Prove that  is an irrational number given that  is an 

irrational number.  

28. (a) Prove that :  +   = 2 cosec A 

   OR 

(b) Prove that : =  

29. A chord of a circle of radius 10 cm subtends a right angle at the centre of 
the circle. Find the area of the corresponding minor segment. 
[Use  = 3·14] 

30. Three unbiased coins are tossed simultaneously. Find the probability of 
getting : 

(a) exactly two tails  

(b) at least one head 

(c) at most two heads  

31. In the given figure, PC is a tangent to the circle at C. AOB is the 

diameter which when extended meets the tangent at P. Find  CBA and 

 BCO, if  PCA = 110 . 
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4 - (LA) , 5  4 5=20 

32. 32 cm

,  

33. ( ) 6 8

16  
  

( ) 8

8

4

168 , 
 

34. ( ) PA, QB RC AC PA = x ,  

QB = y RC = z  +  = . 

 
  

( ) ABC AB BC AD PQR  
PQ QR PM  

 ABC   PQR  

35. 8 cm , , 

5 cm , 0·5 cm

, , -
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SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. The perimeter of an isosceles triangle is 32 cm. If each equal side is th 

of the base, find the area of the triangle. 

33. (a) The sum of the third term and the seventh term of an AP is 6 and 
their product is 8. Find the sum of the first sixteen terms of the 
AP.  

   OR 
(b) The minimum age of children eligible to participate in a painting 

competition is 8 years. It is observed that the age of the youngest 
boy was 8 years and the ages of the participants, when seated in 
order of age, have a common difference of 4 months. If the sum of 
the ages of all the participants is 168 years, find the age of the 
eldest participant in the painting competition.  

34. (a) In the given figure, PA, QB and RC are perpendicular to AC.  
If PA = x units, QB = y units and RC = z units, prove that  

 +  = . 

  
   OR 

(b) Sides AB and BC and median AD of triangle ABC are respectively 
proportional to sides PQ and QR and median PM of  PQR.  
Show that  ABC   PQR.  

35. A vessel is in the form of an inverted cone. Its height is 8 cm and the 
radius of its top, which is open, is 5 cm. It is filled with water up to the 
brim. When lead shots, each of which is a sphere of radius 0·5 cm, are 
dropped into the vessel, one-fourth of the water flows out. Find the 
number of lead shots dropped in the vessel.  
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3 4  3 4=12 

 1 

36. , 
 

    

   
 360

12  10  

  

(i) x

 1 

(ii) ( ) x  2 

  
( )  50  12 000

,  2 

(iii)  1 
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SECTION E 

This section has 3 Case Study based questions carrying 4 marks each. 3 4=12 

Case Study  1 
36. A garden designer is planning a rectangular lawn that is to be 

surrounded by a uniform walkway.  

  

  
 The total area of the lawn and the walkway is 360 square metres. The 

width of the walkway is same on all sides. The dimensions of the lawn 
itself are 12 metres by 10 metres. 

 Based on the information given above, answer the following questions :  

(i) Formulate the quadratic equation representing the total area of 
the lawn and the walkway, taking width of walkway = x m. 1 

(ii) (a) Solve the quadratic equation to find the width of the 
 2 

 OR 

(b) If the cost of paving the walkway at the rate of  50 per 
square metre is  12,000, calculate the area of the walkway.  2 

(iii) Find the perimeter of the lawn.  1 
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 2 

37. 

P Q 30 45

50  

      
 

  

(i) Q

45  1 

(ii)  PBA  QBA  1 

(iii) ( ) P Q  2 

  

( ) Q A 10 , 
Q A km/h  2 
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Case Study  2 

37. A lighthouse stands tall on a cliff by the sea, watching over ships that 

pass by. One day a ship is seen approaching the shore and from the top of 

the lighthouse, the angles of depression of the ship are observed to be 30  

and 45  as it moves from point P to point Q. The height of the lighthouse 

is 50 metres.  

      

 

 Based on the information given above, answer the following questions :  

(i) Find the distance of the ship from the base of the lighthouse when 

it is at point Q, where the angle of depression is 45 . 1 

(ii) Find the measures of  PBA and  QBA. 1 

(iii) (a) Find the distance travelled by the ship between points P and 

Q.  2 

 OR 

(b) If the ship continues moving towards the shore and takes  

10 minutes to travel from Q to A, calculate the speed of the 

ship in km/h, from Q to A.  2 
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 3 

38. -
 

 
 - 2023 mm  

mm  -  

200  400 3 

400  600 4 

600  800 7 

800  1000 4 

1000  1200 3 

1200  1400 3 

  

(i)  1 

(ii) ( )  2 

  
( )  2 

(iii) - - 800 mm -
- - ? 1 
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Case Study  3 

38. The India Meteorological Department observes seasonal and annual 
rainfall every year in different sub-divisions of our country. It helps them 
to compare and analyse the results.  

 
 The table below shows sub-divisions wise seasonal (monsoon) rainfall  

(in mm) in 2023.  

Rainfall (mm)  No. of Sub-divisions 

200  400 3 

400  600 4 

600  800 7 

800  1000 4 

1000  1200 3 

1200  1400 3 

 Based on the information given above, answer the following questions :  

(i) Write the modal class. 1 

(ii) (a) Find the median of the given data.  2 

 OR 

(b) Find the mean rainfall in the season.  2 

(iii) If a sub-division having at least 800 mm rainfall during monsoon 
season is considered a good rainfall sub-division, then how many 
sub-divisions had good rainfall ?  1  
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(i) - 38  

(ii) - , , ,  

(iii) 1 18 (MCQ) 19 20
1  

(iv) 21 25 - (VSA) 2  

(v) 26 31 - (SA) 3  

(vi) 32 35 - (LA) 5  

(vii) 36 38 4

2  

(viii) - , 2 , 2 ,
2 3  

(ix)  =  ,

 
(x)  

 

 20 (MCQ) ,  1  20 1=20 

1. O P PA PB -
80  POA  

  
(A) 40  (B) 50  
(C) 60  (D) 80  
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 38 questions. All questions are compulsory.  
(ii) This question paper is divided into five Sections  A, B, C, D and E.  
(iii) In Section A, Questions no. 1 to 18 are Multiple Choice Questions 

(MCQs) and questions number 19 and 20 are Assertion-Reason based 
questions of 1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are Case Study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark each.  20 1=20 

1. If tangents PA and PB drawn from an external point P to the circle with 
centre O are inclined to each other at an angle of 80  as shown in the 
given figure, then the measure of  POA is :  

  
(A) 40  (B) 50  
(C) 60  (D) 80  
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2.  2, 9, x+6, 2x+3, 5, 10, 5 7 , x  

(A) 9 (B) 6 

(C) 5 (D) 3 

3. 8 : 125 ,  

(A) 8 : 125  

(B) 4 : 25 

(C) 2 : 5  

(D) 16 : 25 

4.  PQR P( 1, 5) Q(5, 2) PQ 2 : 1

 

(A) (3,  3)  

(B) (5, 5) 

(C) (3, 3)  

(D) (5, 1) 

5. sin 4  = ,   

(A) 60  (B) 20  
(C) 15  (D) 5  

6. p(y) = 7y2  y    

(A)  ,   (B)  ,   

(C) ,  (D) ,   

7. ,  

(A)  (B)  

(C)  (D)  
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2. If the mean of  2, 9, x+6, 2x+3, 5, 10, 5  is 7, then the value of x is : 

(A) 9 (B) 6 

(C) 5 (D) 3 

3. If the volumes of two cubes are in the ratio 8 : 125, then the ratio of their 
surface areas is : 

(A) 8 : 125  

(B) 4 : 25 

(C) 2 : 5  

(D) 16 : 25 

4. Two of the vertices of  PQR are P( 1, 5) and Q(5, 2). The coordinates of 
a point which divides PQ in the ratio 2 : 1 are :  

(A) (3,  3)  

(B) (5, 5) 

(C) (3, 3)  

(D) (5, 1) 

5. If  sin 4  = ,  then  equals :  

(A) 60  (B) 20  
(C) 15  (D) 5  

6. Zeroes of the polynomial p(y) = 7y2  y    are :   

(A)  ,   (B)  ,  
1
3

 

(C) ,  (D) ,   

7. A system of two linear equations in two variables is inconsistent, if the 
lines in the graph are :  
(A) coincident  (B) parallel  
(C) intersecting at one point  (D) intersecting at right angles 
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8. AOBC A(0, 2), O(0, 0) B(4, 0)

 
(A) 36 (B) 20 
(C) 16 (D) 4 

9. 4, 6, 8 (LCM) x , 3, 5, 7 y x y p , 
- ?  

(A) p = 35x (B) p = 4y 
(C) p = 8x  (D) p = 16y 

10. 36 ,  

(A)  (B)  

(C)  (D)  

11. ,  ABC AD  BC  BAC = 90 BC = 16 cm  
DC = 4 cm , x  

 
(A) 4 cm (B) 5 cm 
(C) 8 cm (D) 3 cm 

12. , p(x) = x2  ax  b , (  +  + )  

(A) a + b  

(B)  a  b 

(C) a  b  

(D)  a + b 
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8. AOBC is a rectangle whose three vertices are A(0, 2), O(0, 0) and B(4, 0). 
The square of the length of its diagonal is equal to : 

(A) 36 (B) 20 

(C) 16 (D) 4 

9. If x is the LCM of 4, 6, 8 and y is the LCM of 3, 5, 7 and p is the LCM of  
x and y, then which of the following is true ?  
(A) p = 35x (B) p = 4y 
(C) p = 8x  (D) p = 16y 

10. A die is thrown once. The probability of getting a number which is not a 
factor of 36, is : 

(A)  (B)  

(C)  (D)  

11. In the given figure, in  ABC, AD  BC and  BAC = 90 . If BC = 16 cm 
and DC = 4 cm, then the value of x is : 

 
 
(A) 4 cm (B) 5 cm 
(C) 8 cm (D) 3 cm 

12. If  and  are the zeroes of the polynomial p(x) = x2  ax  b, then the 
value of (  +  + ) is equal to : 
(A) a + b  
(B)  a  b 
(C) a  b  
(D)  a + b 
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13.  

(A) cot  (B)  

(C)  (D) tan  

14. bx2 + ax + c = 0;  b  0    

(A) b2  4ac (B)   

(C)  (D) a2  4bc 

 

15. (a, 4) (2, 2b) - (2, 6) , (a + b)

 

(A) 6 (B) 7 
(C) 8 (D) 16 

16. 36 cm 54  cm2 , 
  

(A) 8  cm (B) 6  cm 

(C) 4  cm (D) 3  cm 

17. LMN ABC AC  

 

(A) 16 cm (B) 7 cm 
(C) 8 cm (D) 4 cm 
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13.  is equal to :  

(A) cot  (B)  

(C)  (D) tan  

14. The discriminant of the quadratic equation bx2 + ax + c = 0; b  0 is 
given by :  

(A) b2  4ac (B)   

(C)  (D) a2  4bc 

15. If the mid-point of the line segment joining the points (a, 4) and (2, 2b) is  
(2, 6), then the value of (a + b) is given by :  
(A) 6 (B) 7 
(C) 8 (D) 16 

16. If the area of a sector of circle of radius 36 cm is 54  cm2, then the 
length of the corresponding arc of the sector is :  

(A) 8  cm (B) 6  cm 

(C) 4  cm (D) 3  cm 

17. The measurements of  LMN and  ABC are shown in the figure given 
below. The length of side AC is : 

 

(A) 16 cm (B) 7 cm 
(C) 8 cm (D) 4 cm 
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18.  DEF  PQR  D =  Q  R =  E , 

- ? 

(A)  =  (B)  =  

(C)  =  (D)  =  

19 20

(A) (R) 

(A), (B), (C) (D)  

(A) (A) (R) (R), (A) 

 

(B) (A) (R) , (R), (A) 

 

(C) (A) , (R)  

(D) (A) , (R)  

19. (A)  - , 

 

(R)  ,  

20. (A)  6 m

8 m 10 m  

(R)  60   
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18. If in two triangles  DEF and  PQR,  D =  Q and  R =  E, then 

which of the following is not true ?  

(A)  =  (B)  =  

(C)  =  (D)  =  

 

Questions number 19 and 20 are Assertion and Reason based questions. 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 two tangents are drawn to a circle from an external 

point, then they subtend equal angles at the centre of the 

circle.  

Reason (R): A parallelogram circumscribing a circle is a rhombus.  

20. Assertion (A) : A ladder leaning against a wall, stands at a horizontal 

distance of 6 m from the wall. If the height of the wall up 

to which the ladder reaches is 8 m, then the length of the 

ladder is 10 m.  

Reason (R): The ladder makes an angle of 60  with the ground.  
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5 - (VSA)  , 2  5 2=10 

21. ( ) p(x) = (p + 1) x2 + (2p + 3) x + (3p + 4) 1

,   

  

( ) p(x) = x2  2x  1 ,  +  + 3  

  

22. -  
 

23. ( ) 644 462  

  

( ) 4 : 5 (HCF) 11

(LCM)  

24. 4k = tan2 60   2 cosec2 30   2 tan2 30 , k  

25. 

, x  

 

6 - (SA)  , 3  6 3=18 

26. , 
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SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  
each.        5 2=10 

21. (a) If the sum of the zeroes of the polynomial  
  p(x) = (p + 1) x2 + (2p + 3) x + (3p + 4) is 1, then find the value of 

 

   OR 

(b) If  and  are zeroes of the polynomial p(x) = x2  2x  1, then find 

the value of  +  + 3 . 

22. Prove that the tangents drawn at the ends of a diameter of a circle are 
parallel.  

23. (a) Find the smallest number which is divisible by both 644 and 462. 

   OR 

(b) Two numbers are in the ratio 4 : 5 and their HCF is 11. Find the 
LCM of these numbers.  

24. If  4k = tan2 60   2 cosec2 30   2 tan2 30 ,  then find the value of k. 

25. The probability of guessing the correct answer of a certain test question 

is . If the probability of not guessing the correct answer is , then find 

the value of x. 

SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. Prove that  is an irrational number given that  is an 

irrational number.  
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27. 65% , 25% 
 

?  

( )  

( )  

28. 10 cm

[  = 3·14 ] 

29. PC C - AOB , -
P  PCA = 110 ,  CBA  BCO  

                   

30. ( )  +   = 2 cosec A 

  

( ) =  

31. ( ) A(3, 4) B(k, 6) - P(x, y)

x + y  10 = 0 , k  

  

( ) A(  2, 2) B(2, 8)
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27. If 65% of the population has black eyes, 25% have brown eyes and the 
remaining have blue eyes, what is the probability that a person selected 
at random has :  

(a) blue eyes ?  

(b) brown or black eyes ? 

28. A chord of a circle of radius 10 cm subtends a right angle at the centre of 
the circle. Find the area of the corresponding minor segment. 
[Use  = 3·14] 

29. In the given figure, PC is a tangent to the circle at C. AOB is the 

diameter which when extended meets the tangent at P. Find  CBA and 

 BCO, if  PCA = 110 . 

                   

30. (a) Prove that :  +   = 2 cosec A 

   OR 

(b) Prove that : =  

31. (a) If the mid-point of the line segment joining the points A(3, 4) and 
B(k, 6) is P(x, y) and x + y  10 = 0, find the value of k. 

   OR 

(b) Find the coordinates of the points which divide the line segment 
joining A(  2, 2) and B(2, 8) into four equal parts. 
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4 - (LA) , 5  4 5=20 

32. ( ) n 4  2

14 , 20  

  

( ) 42 10 30

1 : 3   

33. 8 cm , , 

5 cm , 0·5 cm

, , -

 

34. 10% 15%

 1,900

,  200   

35. ( ) PA, QB RC AC PA = x ,  

QB = y RC = z  +  = 
1
y

. 

 

  

( ) ABC AB BC AD PQR  
PQ QR PM  

 ABC   PQR  
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SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. (a) th term is 4 and the common 

Also, find the sum of the first 20 terms.   

   OR 

(b) The sum of the first six terms of an arithmetic progression is 42. 
The ratio of the 10th term to the 30th term is 1 : 3. Calculate the 
first and the thirteenth terms of the AP.   

33. A vessel is in the form of an inverted cone. Its height is 8 cm and the 
radius of its top, which is open, is 5 cm. It is filled with water up to the 
brim. When lead shots, each of which is a sphere of radius 0·5 cm, are 
dropped into the vessel, one-fourth of the water flows out. Find the 
number of lead shots dropped in the vessel.  

34. A man lent a part of his money at 10% p.a. and the rest at 15% p.a. His 
income at the end of the year is  1,900. If he had interchanged the rate of 

interest on the two sums, he would have earned  200 more. Find the 

amount lent in both cases.  

35. (a) In the given figure, PA, QB and RC are perpendicular to AC.  
If PA = x units, QB = y units and RC = z units, prove that  

 +  = . 

  

   OR 

(b) Sides AB and BC and median AD of triangle ABC are respectively 
proportional to sides PQ and QR and median PM of  PQR.  
Show that  ABC   PQR.  



 

30/3/2                       #                  18| P a g e 

 

3 4  3 4=12 

 1 

36. -
 

 
 - 2023 mm  

mm  -  

200  400 3 

400  600 4 

600  800 7 

800  1000 4 

1000  1200 3 

1200  1400 3 

  

(i)  1 

(ii) ( )  2 

  
( )  2 

(iii) - - 800 mm -
- - ? 1 
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SECTION E 

This section has 3 Case Study based questions carrying 4 marks each. 3 4=12 

Case Study  1 

36. The India Meteorological Department observes seasonal and annual 
rainfall every year in different sub-divisions of our country. It helps them 
to compare and analyse the results.  

 
 The table below shows sub-divisions wise seasonal (monsoon) rainfall  

(in mm) in 2023.  

Rainfall (mm)  No. of Sub-divisions 

200  400 3 

400  600 4 

600  800 7 

800  1000 4 

1000  1200 3 

1200  1400 3 

 Based on the information given above, answer the following questions :  

(i) Write the modal class. 1 

(ii) (a) Find the median of the given data.  2 
 OR 

(b) Find the mean rainfall in the season.  2 

(iii) If a sub-division having at least 800 mm rainfall during monsoon 
season is considered a good rainfall sub-division, then how many 
sub-divisions had good rainfall ?  1 
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 2 

 

37. , 
 

    

   
 360

12  10  

  

(i) x

 1 

(ii) ( ) x  2 

  

( )  50  12 000

,  2 

(iii)  1 
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Case Study  2 

37. A garden designer is planning a rectangular lawn that is to be 
surrounded by a uniform walkway.  

  

  

 The total area of the lawn and the walkway is 360 square metres. The 
width of the walkway is same on all sides. The dimensions of the lawn 
itself are 12 metres by 10 metres. 

 Based on the information given above, answer the following questions :  

(i) Formulate the quadratic equation representing the total area of 
the lawn and the walkway, taking width of walkway = x m. 1 

(ii) (a) Solve the quadratic equation to find the width of the 
 2 

 OR 

(b) If the cost of paving the walkway at the rate of  50 per 
square metre is  12,000, calculate the area of the walkway.  2 

(iii) Find the perimeter of the lawn.  1 
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 3 

38. 

P Q 30 45

50  

      
 

  

(i) Q

45  1 

(ii)  PBA  QBA  1 

(iii) ( ) P Q  2 

  

( ) Q A 10 , 
Q A km/h  2 
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Case Study  3 

38. A lighthouse stands tall on a cliff by the sea, watching over ships that 

pass by. One day a ship is seen approaching the shore and from the top of 

the lighthouse, the angles of depression of the ship are observed to be 30  

and 45  as it moves from point P to point Q. The height of the lighthouse 

is 50 metres.  

      

 

 Based on the information given above, answer the following questions :  

(i) Find the distance of the ship from the base of the lighthouse when 

it is at point Q, where the angle of depression is 45 . 1 

(ii) Find the measures of  PBA and  QBA. 1 

(iii) (a) Find the distance travelled by the ship between points P and 

Q.  2 

 OR 

(b) If the ship continues moving towards the shore and takes  

10 minutes to travel from Q to A, calculate the speed of the 

ship in km/h, from Q to A.  2 
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(i) - 38  

(ii) - , , ,  

(iii) 1 18 (MCQ) 19 20

1  

(iv) 21 25 - (VSA) 2  

(v) 26 31 - (SA) 3  

(vi) 32 35 - (LA) 5  

(vii) 36 38 4

2  

(viii) - , 2 , 2 ,
2 3  

(ix)  =  ,

 

(x)  

 

 20 (MCQ) ,  1  20 1=20 

1. 63 cm 100  

(A) 99 m (B) 198 m 
(C) 63 m (D) 136 m 

2. 17  15

18 ,  

(A) 14 (B) 13 
(C) 12 (D) 10 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 38 questions. All questions are compulsory.  

(ii) This question paper is divided into five Sections  A, B, C, D and E.  

(iii) In Section A, Questions no. 1 to 18 are Multiple Choice Questions 
(MCQs) and questions number 19 and 20 are Assertion-Reason based 
questions of 1 mark each.  

(iv) In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type 
questions, carrying 2 marks each.  

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions 
carrying 5 marks each.  

(vii) In Section E, Questions no. 36 to 38 are Case Study based questions 
carrying 4 marks each. Internal choice is provided in 2 marks questions in 
each case study. 

(viii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 2 questions in Section C, 2 questions in 
Section D and 3 questions in Section E. 

(ix) Draw neat diagrams wherever required. Take  =  wherever required, 
if not stated. 

(x) Use of calculator is not allowed. 

SECTION A 

This section has 20 Multiple Choice Questions (MCQs) carrying 1 mark  
each.        20 1=20 

1. The diameter of a wheel is 63 cm. The distance travelled by the wheel in 
100 revolutions is :  
(A) 99 m (B) 198 m 
(C) 63 m (D) 136 m 

2. The mean of seven observations is 17. If the mean of the first four 
observations is 15 and that of the last four observations is 18, then the 
fourth observation is :  
(A) 14 (B) 13 
(C) 12 (D) 10 
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3. (4, 0) x-  

(A) 4  (B) 16  

(C) 0  (D) 4   

4. p(x) = kx2  30x + 45k  +  = , 
  

(A)   (B)   

(C)  (D)  

5. ,  
 

(A) r (B) 2r  
(C) 3r (D) 4r 

6. , 10 30 , 
 

(A)  (B)  

(C)  (D)  

7. tan 3  = ,   

(A) 60  (B) 30  
(C) 20  (D) 10  

8.  DEF  PQR  D =  Q  R =  E , 
- ? 

(A)  =  (B)  =  

(C)  =  (D)  =  
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3. The distance of the point (4, 0) from x-axis is : 

(A) 4 units  (B) 16 units  

(C) 0 units  (D) 4  units 

4. If  and  are zeroes of the polynomial p(x) = kx2  30x + 45k and  
 +  =  

(A)   (B)   

(C)  (D)  

5. 
volumes are also same, then the height of the cone is :  

(A) r (B) 2r  

(C) 3r (D) 4r 

6. If in a lottery, there are 10 prizes and 30 blanks, then the probability of 
winning a prize is : 

(A)  (B)  

(C)  (D)  

7. If  tan 3  = ,  then  equals :  

(A) 60  (B) 30  

(C) 20  (D) 10  

8. If in two triangles  DEF and  PQR,  D =  Q and  R =  E, then 
which of the following is not true ?  

(A)  =  (B)  =  

(C)  =  (D)  =  
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9. ,  ABC AD  BC  BAC = 90 BC = 16 cm  
DC = 4 cm , x  

 
(A) 4 cm (B) 5 cm 
(C) 8 cm (D) 3 cm 

10.  PQR P( 1, 5) Q(5, 2) PQ 2 : 1

 

(A) (3,  3)  

(B) (5, 5) 

(C) (3, 3)  

(D) (5, 1) 

11. (cot  + tan )  

(A) cosec  sec  (B) sin  sec  
(C) cos  tan  (D) sin  cos  

12. p(x) = x2  3 x + 4  

(A) 2, 2   

(B) 2 ,  

(C) 4 ,    

(D) , 2 
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9. In the given figure, in  ABC, AD  BC and  BAC = 90 . If BC = 16 cm 
and DC = 4 cm, then the value of x is : 

 
 
(A) 4 cm (B) 5 cm 
(C) 8 cm (D) 3 cm 

10. Two of the vertices of  PQR are P( 1, 5) and Q(5, 2). The coordinates of 
a point which divides PQ in the ratio 2 : 1 are :  

(A) (3,  3)  

(B) (5, 5) 

(C) (3, 3)  

(D) (5, 1) 

11. (cot  + tan ) equals :   

(A) cosec  sec  (B) sin  sec  

(C) cos  tan  (D) sin  cos  

12. Zeroes of the polynomial p(x) = x2  3 x + 4  are : 

(A) 2,   

(B) 2 ,  

(C) 4 ,    

(D) , 2 
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13. 6x + y = 3k 36x + 6y = 3

,  

(A) 6 (B)  

(C)  (D)  

14. LMN ABC AC  

 

(A) 16 cm (B) 7 cm 
(C) 8 cm (D) 4 cm 

15.  +  = 1 , x- y- P Q

PQ -  

(A) (2, 3) (B) (3, 2) 

(C) (2, 0) (D) (0, 3) 

16. 4, 6, 8 (LCM) x , 3, 5, 7 y x y p , 
- ?  

(A) p = 35x (B) p = 4y 
(C) p = 8x  (D) p = 16y 

17.    = 0 , x  

(A)  6 (B)  4 

(C)  12 (D)  3 
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13. 
36x + 6y = 3 have infinitely many solutions is : 

(A) 6 (B)  

(C)  (D)  

14. The measurements of  LMN and  ABC are shown in the figure given 
below. The length of side AC is : 

 

(A) 16 cm (B) 7 cm 
(C) 8 cm (D) 4 cm 

15. The line represented by  +  = 1, intersects x-axis and y-axis 

respectively at P and Q. The coordinates of the mid-point of line segment 
PQ are : 

(A) (2, 3) (B) (3, 2) 

(C) (2, 0) (D) (0, 3) 

16. If x is the LCM of 4, 6, 8 and y is the LCM of 3, 5, 7 and p is the LCM of  
x and y, then which of the following is true ?  
(A) p = 35x (B) p = 4y 
(C) p = 8x  (D) p = 16y 

17. If   
3
x

 = 0, then the values of x are : 

(A)  6 (B)  4 

(C)  12 (D)  3 
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18. O P PA PB -
80  POA  

  
(A) 40  (B) 50  
(C) 60  (D) 80  

19 20
(A) (R) 

(A), (B), (C) (D)  

(A) (A) (R) (R), (A) 
 

(B) (A) (R) , (R), (A) 
 

(C) (A) , (R)  

(D) (A) , (R)  

19. (A)  - , 
 

(R)  ,  

20. (A)  6 m

8 m 10 m  

(R)  60  
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18. If tangents PA and PB drawn from an external point P to the circle with 
centre O are inclined to each other at an angle of 80  as shown in the 
given figure, then the measure of  POA is :  

  
(A) 40  (B) 50  
(C) 60  (D) 80  

Questions number 19 and 20 are Assertion and Reason based questions. 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 two tangents are drawn to a circle from an external 
point, then they subtend equal angles at the centre of the 
circle.  

Reason (R): A parallelogram circumscribing a circle is a rhombus.  

20. Assertion (A) : A ladder leaning against a wall, stands at a horizontal 
distance of 6 m from the wall. If the height of the wall up 
to which the ladder reaches is 8 m, then the length of the 
ladder is 10 m.  

Reason (R): The ladder makes an angle of 60  with the ground.   
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5 - (VSA)  , 2  5 2=10 

21.  tan A + cot A = 6  ,  tan2 A + cot2 A  4  

22. ( ) 4x2 + kx + 1 = 0 , 
 

  

( ) , p(y) = y2  5y + 3 , 4 3 + 3  4

 

23. 

, x  

24. -  
 

25. ( ) 644 462  

  

( ) 4 : 5 (HCF) 11

(LCM)  

 

6 - (SA)  , 3  6 3=18 

26. 52 

  

 

( )  

( )  
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SECTION B 

This section has 5 Very Short Answer (VSA) type questions carrying 2 marks  
each.        5 2=10 

21. If  tan A + cot A = 6,  then find the value of  tan2 A + cot2 A  4.  

22. (a)  
4x2 + kx + 1 = 0 has real and equal roots.  

   OR 

(b) y2  5y + 3, then 
find the value of  4 3 + 3 4. 

23. The probability of guessing the correct answer of a certain test question 

is . If the probability of not guessing the correct answer is , then find 

the value of x. 

24. Prove that the tangents drawn at the ends of a diameter of a circle are 
parallel.  

25. (a) Find the smallest number which is divisible by both 644 and 462. 

   OR 

(b) Two numbers are in the ratio 4 : 5 and their HCF is 11. Find the 
LCM of these numbers.  

SECTION C 

This section has 6 Short Answer (SA) type questions carrying 3 marks each. 6 3=18 

26. All face cards of spades are removed from a pack of 52 playing cards and 
the remaining pack is shuffled well. A card is then drawn at random from 
the remaining pack. Find the probability of getting : 

(a) a face card    

(b) an ace or a jack   
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27. , O B PB -  AB

24 cm 5 cm - PB

20 cm OP  

                         

28. 10 cm

[  = 3·14 ] 

29. , 

 

30. ( )  +   = 2 cosec A 

  

( ) =  

31. ( ) A(3, 4) B(k, 6) - P(x, y)

x + y  10 = 0 , k  

  

( ) A(  2, 2) B(2, 8)
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27. In the given figure, PB is a tangent to the circle with centre O at B. AB is 

a chord of the circle of length 24 cm and at a distance of 5 cm from the 

centre of the circle. If the length PB of the tangent is 20 cm, find the 

length of OP.  

                         

28. A chord of a circle of radius 10 cm subtends a right angle at the centre of 
the circle. Find the area of the corresponding minor segment. 
[Use  = 3·14] 

29. Prove that  is an irrational number given that  is an 

irrational number.  

30. (a) Prove that :  +   = 2 cosec A 

   OR 

(b) Prove that : =  

31. (a) If the mid-point of the line segment joining the points A(3, 4) and 
B(k, 6) is P(x, y) and x + y  10 = 0, find the value of k. 

   OR 

(b) Find the coordinates of the points which divide the line segment 
joining A(  2, 2) and B(2, 8) into four equal parts. 
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4 - (LA) , 5  4 5=20 

32. , -
2 cm 4 cm

 = 3·14  

33. 3

1  3

2  

34. ( ) 6 8

16  
  

( ) 8

8

4

168 , 
 

35. ( ) PA, QB RC AC PA = x ,  

QB = y RC = z  +  = . 

 

  

( ) ABC AB BC AD PQR  
PQ QR PM  

 ABC   PQR  
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SECTION D 

This section has 4 Long Answer (LA) type questions carrying 5 marks each. 4 5=20 

32. A solid toy is in the form of a hemisphere surmounted by a right circular 
cone. The height of the cone is 2 cm and the diameter of the base is 4 cm. 
Determine the volume of the toy. Also, find the surface area of the toy. 
(Take  = 3·14) 

33. The students of a class are made to stand equally in rows. If 3 students 
are extra in each row, there would be 1 row less. If 3 students are less in 
a row, there would be 2 more rows. Find the number of students in the 
class.  

34. (a) The sum of the third term and the seventh term of an AP is 6 and 
their product is 8. Find the sum of the first sixteen terms of the 
AP.  

   OR 
(b) The minimum age of children eligible to participate in a painting 

competition is 8 years. It is observed that the age of the youngest 
boy was 8 years and the ages of the participants, when seated in 
order of age, have a common difference of 4 months. If the sum of 
the ages of all the participants is 168 years, find the age of the 
eldest participant in the painting competition.  

35. (a) In the given figure, PA, QB and RC are perpendicular to AC.  
If PA = x units, QB = y units and RC = z units, prove that  

 +  = . 

  
   OR 

(b) Sides AB and BC and median AD of triangle ABC are respectively 
proportional to sides PQ and QR and median PM of  PQR.  
Show that  ABC   PQR.  



 

30/3/3                       #                  18| P a g e 

 

3 4  3 4=12 

 1 

36. 

P Q 30 45

50  

      
 

  

(i) Q

45  1 

(ii)  PBA  QBA  1 

(iii) ( ) P Q  2 

  

( ) Q A 10 , 
Q A km/h  2 
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SECTION E 

This section has 3 Case Study based questions carrying 4 marks each. 3 4=12 

Case Study  1 

36. A lighthouse stands tall on a cliff by the sea, watching over ships that 
pass by. One day a ship is seen approaching the shore and from the top of 
the lighthouse, the angles of depression of the ship are observed to be 30  
and 45  as it moves from point P to point Q. The height of the lighthouse 
is 50 metres.  

      

 

 Based on the information given above, answer the following questions :  

(i) Find the distance of the ship from the base of the lighthouse when 

it is at point Q, where the angle of depression is 45 . 1 

(ii) Find the measures of  PBA and  QBA. 1 

(iii) (a) Find the distance travelled by the ship between points P and 

Q.  2 

 OR 

(b) If the ship continues moving towards the shore and takes  

10 minutes to travel from Q to A, calculate the speed of the 

ship in km/h, from Q to A.  2 
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 2 

37. -

 

 
 - 2023 mm  

mm  -  

200  400 3 

400  600 4 

600  800 7 

800  1000 4 

1000  1200 3 

1200  1400 3 

  

(i)  1 

(ii) ( )  2 

  

( )  2 

(iii) - - 800 mm -

- - ? 1 
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Case Study  2 

37. The India Meteorological Department observes seasonal and annual 
rainfall every year in different sub-divisions of our country. It helps them 
to compare and analyse the results.  

 
 The table below shows sub-divisions wise seasonal (monsoon) rainfall  

(in mm) in 2023.  

Rainfall (mm)  No. of Sub-divisions 

200  400 3 

400  600 4 

600  800 7 

800  1000 4 

1000  1200 3 

1200  1400 3 

 Based on the information given above, answer the following questions :  

(i) Write the modal class. 1 

(ii) (a) Find the median of the given data.  2 
 OR 

(b) Find the mean rainfall in the season.  2 

(iii) If a sub-division having at least 800 mm rainfall during monsoon 
season is considered a good rainfall sub-division, then how many 
sub-divisions had good rainfall ?  1 
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 3 

38. , 
 

    

   
 360

12  10  

  

(i) x

 1 

(ii) ( ) x  2 

  
( )  50  12 000

,  2 

(iii)  1 
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Case Study  3 
38. A garden designer is planning a rectangular lawn that is to be 

surrounded by a uniform walkway.  

  

  
 The total area of the lawn and the walkway is 360 square metres. The 

width of the walkway is same on all sides. The dimensions of the lawn 
itself are 12 metres by 10 metres. 

 Based on the information given above, answer the following questions :  

(i) Formulate the quadratic equation representing the total area of 
the lawn and the walkway, taking width of walkway = x m. 1 

(ii) (a) Solve the quadratic equation to find the width of the 
walkway .  2 

 OR 

(b) If the cost of paving the walkway at the rate of  50 per 
square metre is  12,000, calculate the area of the walkway.  2 

(iii) Find the perimeter of the lawn.  1 

 

 


































































































































































































































































































































































































