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F.M : 80      MATHEMATICS TEST 1    TIME:  3 HOURS 

SECTION A (1 mark each) 

1. The probability that a leap year has 53 Sundays is: 
A. 2/7     C. 1/53 
B. 1/7     D. 2/53 

2. What is the angle between a and b if a.b = |a x b| ? 
A. 𝜋/2     C.  𝜋/6 
B. 𝜋/4     D. 0 

3. If A = [ 1 0 4] and B = [
2
5
6

] . Then AB is 

A. [24]     C. [26] 
B. [25]     D. [27] 

4. The derivative of sin x w.r.t cos x is: 
A. Tan x    C. –tan x 
B. Cot x    D. –cot x 

5. The value of ∫ sin7x
π/2

–𝜋/2
 dx is : 

A. 0     C. 2 
B. 1     D. 3 

6. What is the distance between the planes 2x + 2y – z + 2 = 0 and 4x + 4y – 2z + 5 = 0 ? 
A. 1/6 units    C. 1/10 units 
B. 1/8 units    D. ½ units 

7. A random variable X, taking values 0,1,2 has following probability distribution for some number ‘k’. P(X) = 

{
 k,     if X = 0 
2k     if X = 1
3k     If X = 2

. Then the value of ‘k’ is: 

A. ¼     C. 1/2 
B. 1/6     D. 1/8 

8. What is the total number of matrices of order 2 x 3 such that each entry is 0,1,2 ? 
A. 27     C. 343 
B. 125     D. 729 

9. For what values of x is the function f(x ) = x4 - 
4

3
x3 is increasing? 

A. x ≤ 1    C. x ≠ 1 
B. x ≥ 1    D. x = 1 

10. For the curve y = (2x + 1)3, the rate of change of slope at x = 1 is: 
A. 18     C. 54 
B. 36     D. 72 

11. The derivative of |x – 1| at  x = -1 is 

A. 1   B. -1 C. 0   D. Not defined 

12. A soldier fires three bullets on enemy. The probability that the enemy will be killed by one bullet is 0.7. What is 

the probability that the enemy is still alive? 

A. 0.027   B.  0.0027 C. 0.27   D. 0.00027 

13. Three coins are tossed once. Find the probability of getting atleast one head. 

A. ¼   B. 1/8  C. ¾   D. 7/8 

14. The maximum and minimum values of the function f(x) = Sin 2x + 5 are respectively given by 

A. 2 and -2   B. 1 and -1 C. 6 and 4   D. 5 and -5 

15. The value of ∫ log (
4 + 3sin x

4 + 3cos x

π/2

0
) dx is 

A. 0   B. 2  C. 1   D. -1 

16. The area of a parallelogram whose sides are given by 2𝑖 ̂- 𝑗̂ and 𝑖 ̂+ 5𝑘̂ is 

A. √131 units  B.  10 units               C. √126 units  D. 14 units 

17. The degree and order of the differential equation √1 + 
dy

dx
 = [ 

d2 y

dx2 ] 1/3  respectively are: 

A. 1 and 2   B.  2 and 1 C. 2 and 2   D. 1 and 1 
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18. For what value of ‘x’ is the matrix [ 
0 2 −3

−2 0 −4
3 4 x + 5

] is skew symmetric? 

A. 5   B. -5  C. 0   D. 1/5 

ASSERTION REASONING TYPE QUESTIONS (19 AND 20) 

A. Both A and R are true and R is the correct explanation of A 
B. Both A and R are true but R is NOT the correct explanation of A 
C. A is true but R is false. 
D. A is false but R is true. 
E. Both A and R are false. 

         19.  

      20.                   

                       

 
   SECTION B (2 marks each) 

21. Form the differential equation of all the circles which touch the x – axis at the origin. 

22. Given A  = [
2 −3

−4 7
] compute A-1 and show that 2A-1 = 9I – A 

23. Show that : 3sin-1x = sin-1(3x – 4x3) ,  x∊ [-1/2 , ½] 

 

 

 

24. For what value of k is the function f(x) = {
3x2 − kx + 5 ; 0≤ x <2

1 − 3x ; 2≤ x ≤ 3
 is continuous. 

25. Evaluate : ∫
cos 2x + 2sin2x

cos2x
 dx 

OR 

 Find the differential equation representing the family of curves y = aebx + 5 where a and b are arbitrary constants. 

   SECTION C (3 marks each) 

26. In a bolt factory machines A,B and C manufacture 60%, 30% and 10% of the total production 

respectively. 2%, 5% and 10% of the bolts produced by them are respectively defective. A bolt is 

picked from the lot and found to be defective. Find the probability that it was manufactured by the 

machine A. 

  OR 

Two cards are drawn from a well shuffled pack of 52 cards. Find the mean and variance of the number of 

face cards obtained. 

27. Show that a right circular cone of least curved surface area and given volume has an altitude equal to 

√2 times the radius of the base. 

28. Solve the differential equation: 
dy

dx 
+  y cotx = 2x + 𝑥2 cot 𝑥, given that  y(0) = 0. 

29. Evaluate: ∫ { |x – 1| + |x – 2| + |x – 3|}
2

1
 dx 

30. If f: R → R, g: R → R is given by f(x) = [x], g(x) = |x|, then find (fog)(-2/3) and (gof)(-2/3) 
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31. If x,y and z are different and |x     x2     1+x3| 
                   |y     y2    1+y3|    = 0 . Then show that xyz = -1 
                   |z     z2     1+z3| 

 
   SECTION D (5 marks each) 

32. Find the common area bounded by the circles: x2 + y2 = 4 and (x – 2)2 + y2 = 4 
 

33. A company produces two types of lamps A and B. Both lamps go through a cutter and then a finisher. 
Lamp A requires 2 hours of cutter’s time and 1 hour of finisher’s time. Lamp B requires 1 hour of 
cutter’s time and 2 hours of finisher’s time. The cutter has 100 hours and the finisher has 80 hours of 
time each month. Profit on lamp A is Rs. 7 and that one lamp B is Rs. 13. Assuming that the company 
can sell all the lamps that it produces, how many lamps of each type should it produce to maximize the 
profit? 

 

34. Use the product [
1 −1 2
0 2 −3
3 −2 4

] [
−2 0 1
9 2 −3
6 1 −2

] to solve the system of equations: 

 
x – y + 2z = 1; 2y – 3z = 1; 3x – 2y + 4z = 2 

 
    OR 

Solve by matrix method: (x ≠ 0, y≠ 0, z≠ 0) 
 

2

x
− 

3

y
+  

3

z
= 10; 

1

x
+  

1

y
+ 

1

z
= 10 ;  

3

x
− 

1

y
+ 

2

z
= 13 

35. The scalar product of the vector a⃗  = i ̂+ ĵ + k̂ with a unit vector along the sum of the vectors b⃗  = 2î + 4ĵ 

– 5k̂ and c⃗  = λî + 2ĵ + 5k̂ is equal to 1. Find the value of λ and hence find the unit vector along b⃗  + c⃗  

 

   SECTION E (4 marks each) CASE BASED QUESTIONS 

36. CASE STUDY 1: 
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37. CASE STUDY 2 

 

 
38. CASE STUDY 3 

 
i) Angle CAB =  

a) Sin-1 2/3 b) sin -1 ½  c) sin -1 2/7 d) sin -1 1 

ii) Angle BCA =  

a) Tan -1 .5 b) tan -1 2  c) 𝜋/6  d) π/3 

iii) Angle ABC = 

a) 𝜋/4  b) 𝜋/3   c) 𝜋/6  d) 𝜋/2 

iv) Write the domain and range of cos -1x 


