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SAMPLE QUESTION PAPER (2020-21) 

CLASS X 

MATHEMATICS - BASIC 

 

Time allowed -3 Hours                    Max. Marks - 80  

General Instructions:  

  

(i) The question paper consists of 36 questions divided into two parts; 

 Part A and Part B   

(ii)  Part A : 

 It consists of two sections Section I and II.  

 Section I has 16 questions of 1 mark each. Internal choice is provided in 5 

questions. 

 Section II has 4 questions on case study. Each case study has 5 case-based 

sub-parts. An examinee is to attempt any 4 out of 5 sub-parts. 

(iii) Part – B:  

 It consists of three sections Section III, IV and V.  

 Section III : Question No 21 to 26 are Very short answer Type questions 

of 2 mark each  

  Section IV : Question No 27 to 33 are Short Answer Type questions of 3 

marks each  

  Section V : Question No 34 to 36 are Long Answer Type questions of 5 

marks each. 

 Internal choice is provided in 2 questions of 2 marks, 2 questions of 3 

marks and 1 question of 5 marks. 

PART- A 

SECTION - I 

1. Express 429 as a product of its prime factors. 

2. If ½ is a root of the given quadratic equation x2+ kx - 
5

4
 = 0, then find the value of k 

3. If the HCF of 65 and 117 is expresses in the form 65m – 117, then find the value of m.  

OR 

        Given that HCF (96, 404) is 4, find the LCM (96, 404) 
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4. Find the value of m for which the pair of linear equations 2x + 3y – 7 = 0 and (m-1)x + 

(m+1)y = (3m – 1) has infinitely many solutions. 

5. After how many decimal places will the decimal expansion of 
23

24×53
 terminates? 

6. Find the total surface area of a solid hemisphere of radius r. 

OR 

        If the radius of a sphere is halved, how much will its volume reduced of original sphere. 

7. In ∆ABC, D and E are the points on the sides AB and AC respectively such that DE ∥ BC. If 

AD = x, DB = x – 2, AE = x + 2 and EC = x – 1, find the value of x. 

OR 

       In the given fig. DE ∥ BC, ∠ADE = 700 and ∠BAC = 500, then angle ∠BCA = ________ 

    

 

 

 

 

 

8. In the given figure, find the perimeter of rectangle ABCD. 

 

 

 

9. A kite is attached to a string. Assuming that there is no slack in the string, find the height 

of the kite above the level of the ground, if the length of the string is 54 m and it makes an 

angle of 300 with the ground.  

10. If the perimeter and the area of a circle are numerically equal, then find the radius of the 

circle. 

11. The mean of 5 numbers is 27. If one number is exclude, their mean is 25. Find the excluded 

number. 

12. To divide a line segment BC of length 7 cm in the ratio 4 : 5 we draw a ray BX such that 

∠CBX is an acute angle. What will be the minimum number of points to b elocated at equal 

distances on ray BX? 

13. Find out whether the lines representing the following pairs of linear equations intersect at 

a point, are parallel or coincident: 

6x – 3y + 10 = 0 

2x – y + 9 = 0 

     OR 

Solve the following pair of linear equation: 

x – y = 26 

x - 3y = 0  

14. A girl calculates that the probability of her winning th first prize in a lottery is 0.08. If 6000 

tickets are sold, how many tickets has she bought? 



3 
 

OR 

It is given that in a group of 3 students, the probability of 2 students not having the same 

birthday is 0.992. What is the probability that the 2 students have the same birthday? 

15. The ratio of the length of a verticla rod and the length of its shadow is 1 : √3. Find the angle 

of elevation of the sun at that moment. 

16. A letter of English alphabet is chosen at random. Determine the probability that the letter 

is consonant. 

Section II 

Case study- based questions are compulsory. Attempt any 4 sub parts from each question. Each 

question carries 1 mark 

17. Case Study I 
 

 

 

 

 

 

 

Mathematics teacher of a school took her 10th standard students to show Red fort. It was a part of 

their Educational trip. The teacher had interest in history as well. She narrated the facts of Red fort 

to students. Then the teacher said in this monument one can find combination of solid figures. 

There are 2 pillars which are cylindrical in shape. Also 2 domes at the corners which are 

hemispherical.7 smaller domes at the centre. Flag hoisting ceremony on Independence Day takes 

place near these domes. 

i) How much cloth material will be required to cover 2 big domes each of radius 2.5 

metres? (Take 𝜋 = 22/7) 

a) 75 m2   b) 78.57 m2   c) 87.47 m2   d) 25.8 m2 

ii) Write the formula to find the volume of a cylindrical pillar. 

a) 𝜋r2h   b) 𝜋rl    c) 𝜋r(l+r)   d) 2 𝜋𝑟 

iii) Find the lateral surface area of two pillars if height of the pillar is 7m and radius of the 

base is 1.4m. 

a) 112.3 cm2  b) 123.2 m2   c) 90 m2   d) 345.2 cm2  

iv) How much is the volume of a hemisphere if the radius of the base is 3.5m? 

a) 85.9 m3  b) 80 m3   c) 98 m3   d) 89.83 m3  

v) What is the ratio of sum of volumes of two hemispheres of radius 1cm each to the 

volume of a sphere of radius 2 cm? 

a) 1 : 1   b) 1 : 8    c) 8 : 1    d) 1 : 16 
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18. Case study II 

In a classroom, 4 friends are seated at the points A, B, C and D as shown in figure. 

Champa and Chameli walk into the class and after observing for a few minutes Champa 

asks Chameli several questions given below. With the help of figure given, answer the 

following questions: 

 
i) What are the coordinates of A and B respectively?  

a) (3,4) and (6,7)     c) (4,3) and (7,6)  

b) (-3,4) and (-6,7)    d) (4, -3) and (-7,6) 

ii) What are the coordinated of C and D respectively? 

a) (9,4) and (6,1)     c) (4,9) and (1,9) 

b) (-9, -4) and (-6, -1)    d) (-9, 4) and (-6, 1) 

iii) What is the distance between A & B? 

a) 4√2 units    b) 3√2 units    c) 5√2 units    d) 2√2 units 

iv) What is the distance between A & C? 

a) 2√2 units   b) 9 units   c) 36 units   d) 6 units 

v) The coordinates of the point which is equidistant from each of the four students A, B, C 

& D are? 

a) (4,6)   b) (3,0)   c) (6,4)   d) (6 ,0) 

19. Case Study III 

Ravi is a student of X standard. He is drawing a 

square on a sheet of paper considering each side 

of the square as 8 cm. Now, he is drawing two 

equilateral triangles, one by taking side of the 

square as one of its side and another by taking 

diagonal of square as sides of another equilateral 

triangle. Later, few questions came to his mind 

and he wants to solve them. Give answers to his 

questions given below: 
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i) The diagonal of the square is  

a) 8√2 cm   b) 8√3 cm   c) 8√5 cm   d) 8√6 cm 

ii) Which is not the correct similarity criteria applicable for ∆ 𝐴𝐷𝐸 & ∆ 𝐴𝐶𝐹 ? 

a) RHS    b) SAS    c) AAA   d) ASA 

iii) Sides of two similar triangles are in the ratio 4:9. Corresponding medians of these 

triangles are in the ratio, 
a) 2: 3    b) 4: 9    c) 81: 16  d) 16: 81 

iv) In a triangle, if square of one side is equal to the sum of the squares of the other two 

sides, then the angle opposite the first side is a right angle. This theorem is called as, 
a) Pythagoras theorem     c) Thales theorem   
b)  Converse of Thales Theorem   d) Converse of Pythagoras theorem 

v) The area of equilateral triangle by taking side of square as side of the triangle is  

a) 8√3 sq. cm   b) 16√3 sq. cm  c) 32√3 sq. cm  d) 24√3 sq. cm 

20. Case Study IV 

If we jerk a stretched rope certain waves are produced on the rope. The figure given 

below shows a part of the wave. Answer the given questions by looking at the figure. 

 
i) Name the shape which is shown in the graph. 

a) Spiral   b) ellipse   c) linear   d) parabola 

ii) How many zeroes are there for the polynomial (shape of the rope)? 

a) 2   b) 3  c) 1   d) 0 

iii) The zeroes of the polynomial are 

a) 1, 2   b) 2, 3   c) 1, 4  d) -1, 2 

iv) What will be the expression of the polynomial? 

a) x2 – 3x + 2  b) x2 – 5x + 6  c) x2 – 5x + 4  d) x2 – x – 2  

v) What is the value of the polynomial when x = 0 

a) 2  b) 6   c) 4   d) -2  

 



6 
 

PART- B 

Section III 

All questions are compulsory. In case of internal choices, attempt anyone. 

21. Find the coordinates of the point which divides the line segment joining the points       

(4, -3) and (8,5) in the ratio 3:1 internally. 

OR 

If the distance P (x, y) from the points A (3, 6) and B (-3, 4) are equal. Prove that 3x + y = 5. 

22. In an equilateral triangle of side 3√3 cm, find the length of the altitude. 

23. Two tangents PA and PB are drawn from an external point P to a circle with centre O. 

Prove that AOBP is a cyclic quadrilateral. 

24. Draw a circle of radius 3 cm. From a point P, 6 cm away from its centre, construct a pair 

of tangents to the circle. Measure the lengths of the tangents. 

25. If 5 tan θ – 4 = 0, then find the value of 
5 𝑠𝑖𝑛 θ − 4 cos θ

5 𝑠𝑖𝑛 θ + 4 cos θ
 

OR 

 If sin θ = 
12

13
, find the value of: 

𝑠𝑒𝑐 θ + tan θ

𝑠𝑒𝑐 θ − tan θ
 

26. How many two – digits numbers are divisible by 7? 

Section IV 

27. Given that √3 is an irrational number. Prove that (2 + √3) is an irrational number. 

28. In the given figure, ‘O’ is the centre of circle, PQ is a chord and the tangent PR at P 

makes an angle of 500 with PQ, then find ∠POQ. 

 

29. Two numbers are in the ratio 5: 6. If 8 is subtracted from each of the numbers, the ratio 

becomes 4: 5. Find the numbers. 

30. Two dice are thrown at the same time. Find the probability of getting different numbers 

on the dice. 

OR 

 An integer is chosen between 70 and 100, find the probability that it is 
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a) Prime number    b) divisible by 7 

31. A cubical block of side 7 cm is surmounted by a hemisphere. What is the greatest 

diameter the hemisphere can have? Find the surface area of the solid? 

32. Prove that: (sin A + cosec A)2 + (cos A + sec A)2 = 7 + tan2 A + cot2 A 

33. Solve the following quadratic equations:   

2x2 + 4x – 8 = 0 

OR 

 The sum of the squares of two positive consecutive odd numbers is 394. Find the 

numbers. 

Section V 

34. The angle of elevation of the top of a building from the foot of the tower is 300 and the 

angle of elevation of the top of the tower from the foot of the building is 600. If the 

tower is 50 m high, find the height of the building. 

OR 

The angles of depression of the top and bottom of a building 50 m high as observed 

from the top of a tower are 300 and 600 respectively. Find the height of the tower and 

also the horizontal distance between the building and the tower. 

35. The pth, qth and rth terms of an A.P. are a, b and c respectively. 

Show that a (q – r) + b(r – p) + c(p – q) = 0 

36. The lengths of 40 leaves of a plant are measured correct to the nearest millimeter, 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. 

 


