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Class: XI          Marks: 90 

Subject: Mathematics        Time : 2.30 Hours 

 

Part I Choose the Best Answer       20 x 1 = 20 

 

1. The number of students who take both the subjects Mathematics and Chemistry is 

70. This represents 10% of the enrollment in Mathematics and 14% of the 

enrollment in Chemistry. The number of students take at least one of these two 

subjects, is 

(1)1120   (2) 1130   (3) 1100   (4) insufficient data 

1. The number of relations on a set containing 3 elements is 

(1) 9    (2) 81    (3) 512   (4) 1024 

2. Let X = {1, 2, 3, 4}, Y = {a, b, c, d} and f = {(1, a), (4, b), (2, c), (3, d), (2, d)}. Then f is 

(1) an one-to-one function    (2) an onto function 

(3) a function which is not one-to-one  (4) not a function 

3. If 3 is the logarithm of 343, then the base is (1)5 (2) 7  (3) 6  (4) 9 

4. The solution set of the following inequality |x − 1| ≥ |x − 3| is 

(1) [0, 2]   (2) [2,∞)   (3) (0, 2)   (4) (−∞, 2) 

5. The value of log3 11・log11 13 ・ log13 15 ・ log15 27 ・ log27 81 is 

(1) 1    (2) 2    (3) 3    (4) 4 

6. The triangle of maximum area with constant perimeter 12m 

(1)is an equilateral triangle with side 4m  

(2) is an isosceles triangle with sides 2m, 5m, 5m 

(3) is a triangle with sides 3m, 4m, 5m  (4) Does not exist. 

7. A wheel is spinning at 2 radians/second. How many seconds will it take to make 10 

complete rotations? 

(1)10π seconds  (2) 20π seconds  (3) 5π seconds  (4) 15π seconds 

8. There are 10 points in a plane and 4 of them are collinear. The number of straight 

lines joining any two points is 

(1)45    (2) 40    (3) 39    (4) 38. 

9. Number of sides of a polygon having 44 diagonals is ・ ・ ・ ・ ・ ・ 

(1) 4    (2) 4!    (3) 11    (4) 22 

10. If 10 lines are drawn in a plane such that no two of them are parallel and no three 

are concurrent, then the total number of points of intersection are  

(1)45    (2) 40    (3)10!    (4) 210 

11. 1 + 3 + 5 + 7 + ・ ・ ・ + 17 is equal to (1) 101  (2) 81   (3) 71  (4) 61 

12.  If a, 8, b are in AP, a, 4, b are in GP, and if a, x, b are in HP then x is 

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

13.  The HM of two positive numbers whose AM and GM are 16, 8 respectively is 
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(1)10    (2) 6    (3) 5    (4) 4. 

14.  If a is the arithmetic mean and g is the geometric mean of two numbers, then 

(1) a ≤ g   (2) a ≥ g   (3) a = g   (4) a > g. 

15. Which of the following point lie on the locus of 3x2 + 3y2 − 8x − 12y+17 = 0 

(1) (0, 0)   (2) (−2, 3)   (3) (1, 2)   (4) (0,−1) 

16. The coordinates of the four vertices of a quadrilateral are (−2,4), (−1,2), (1,2) and 

(2,4) taken in order.The equation of the line passing through the vertex (−1,2) and 

dividing the quadrilateral in the equal areas is 

(1) x+ 1 = 0   (2) x + y = 1    (3) x + y+3 = 0  (4) x − y+3 = 0 

17. The image of the point (2, 3) in the line y = −x is 

(1) (−3, −2)   (2) ( −3, 2 )   (3) ( −2, −3)   (4) ( 3, 2 ) 

18. 19. If a vertex of a square is at the origin and its one side lies along the line  

4x + 3y – 20 = 0, then the area of the square is 

(1) 20 sq. units  (2) 16 sq. units  (3) 25 sq. units  (4) 4 sq.units 

19. _________of a straight line is a number that measures its “direction and steepness”. 

(1) Intercept  2) Gradient   3) Parallel  4) Perpendicular  

20. A -----------  is an exact position or location on a plane surface. 

(1) point   (2)Locus  3) Straight Line 4) Triangle  

Part II Answer Any SEVEN of the Following Questions    7 x 2 = 14 

Question No 30 is Compulsory 

21. Prove that the relation “friendship” is not an equivalence relation on the set of all 
people in Chennai. 

22. If f : R → R is defined as f(x) = 2x2 − 1, find the pre-images of 17, 4  

23. Let f = {(1, 4), (2, 5), (3, 5)} and g = {(4, 1), (5, 2), (6, 4)}. Find g ◦ f. Can you find f ◦ g? 
24. Solve |5x − 12| < −2. 

25. Find a quadratic polynomial f(x) such that, f(0) = 1, f(−2) = 0 and f(1) = 0. 

26. Find the roots of the polynomial equation (x − 1)3(x + 1)2(x + 5) = 0 and state their 
multiplicity. 

27. If the logarithm of 324 to base a is 4, then find a. 

28. Eliminate θ from a cos θ = b and c sin θ = d, where a, b, c, d are constants. 

29. If the arcs of same lengths in two circles subtend central angles 30◦ and 80◦, find the 
ratio of their radii. 

30. Prove the Identity : sin(α − β) = sinα cos β − cos α sin β 

Part II Answer Any SEVEN of the Following Questions    7 x 3 = 21 

Question No 40 is Compulsory 

31. Find the number of ways of arranging the letters of the word BANANA. 

32. Evaluate the following: 10C3 

33. Find the middle terms in the expansion of (x + y)7 

34. Write the first 6 terms of the exponential series e5x. 

35. Write the relationship between the angle of inclination and slope. 
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36. If f : R → R is defined by f(x) = 2x − 3 prove that f is a bijection and find its inverse. 

37. Solve: sin 5x − sin x = cos3x 
38. In a Triangle ABC, prove that (b + c) cosA + (c + a) cosB + (a + b) cosC = a + b + c 
39. From a class of 25 students, 10 students are to be chosen for an excursion party. 

There are 4 students who decide that either all of them will join or none of them 
will join. In how many ways can the excursion party be chosen? 

40.  A straight line L with negative slope passes through the point (9, 4) cuts the 
positive coordinate axes at the points P and Q. As L varies, find the minimum value 
of |OP|+|OQ|, where O is the origin. 

 
Part III  Answer all the  Questions       7 x 5 = 35 
 

41. A spring was hung from a hook in the ceiling. A number of different weights were 
attached to thespring to make it stretch, and the total length of the spring was 
measured each time shown in the following table. 

 

 
 

 
i. Draw a graph showing the results. 

ii. Find the equation relating the length of the spring to the weight on it. 
iii. What is the actual length of the spring. 
iv. If the spring has to stretch to 9 cm long, how much weight should be added? 
v. How long will the spring be when 6 kilograms of weight on it? 

(or) 
Using the Mathematical induction, show that for any natural number n, with the 
assumption i2 = −1, 

 
42. A student when walks from his house, at an average speed of 6 kmph, reaches his 

school ten minutes before the school starts. When his average speed is 4 kmph, he 
reaches his school five minutes late. If he starts to school every day at 8.00 A.M, 
then find (i) the distance between his house and the school (ii) the minimum 
average speed to reach the school on time and time taken to reach the school (iii) 
the time the school gate closes (iv) the pair of straight lines of his path of walk. 

(or) 
 
Use the method of undetermined coefficients to find the sum of 

1 + 2 + 3 + ・ ・ ・ + (n − 1) + n, n ∈ N 

 
43. Prove: If GM and HM denote the geometric mean and the harmonic mean of two 

nonnegative numbers, then GM ≥ HM. The equality holds if and only if the two 
numbers are equal. 

(or) 
If sec θ + tanθ = p, obtain the values of sec θ, tan θ and sin θ in terms of p. 
 

44. The 2nd, 3rd and 4th terms in the binomial expansion of (x + a)n are 240, 720 and 1080 for 
a suitable value of x. Find x, a and n.  

(or) 
Find the sum of all 4-digit numbers that can be formed using the digits 1, 2, 4, 6, 8. 

Weight, 
(kg) 

2 4 5 8 

Length, 
(cm) 

3 4 4.5 6 
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45. Let A = {0, 1, 2, 3}. Construct relations on A of the following types: 
(i) not reflexive, not symmetric, not transitive. 
(ii) not reflexive, not symmetric, transitive. 
(iii) not reflexive, symmetric, not transitive. 
(iv) not reflexive, symmetric, transitive. 
(v) reflexive, not symmetric, not transitive 

(or) 
Find the square root of 7 − 4√3. 

 
46. Solve cos x + sinx = cos2x + sin2x 

(or) 
Solve the linear inequalities and exhibit the solution set graphically: 
x + y ≥ 3, 2x − y ≤ 5, − x + 2y ≤ 3. 

 
47. If A + B + C = π, prove that cos2 A+cos2 B +cos2 C = 1−2 cosA cosB cos C 

(or) 
Prove : Quadratic Formula 

 

 
All the Best--------------- Hard Work Never Fails****** 

 

 

 

Prepared By, 

S.Saravana Kumar., Maths Teacher  

Jazz Public Matric Higher Secondary School,  

Melur, Madurai District 

Phone : 9597410308 
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