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1. (a) In a group of 70 people, 37 like coffee, 52 like tea and each person like
atleast one of the two drinks. How many people like coffee but not tea? [2]

(b) Find the range of the function f (x) = x2 + 2, x is a real number. [1]

(c) Determine the domain of the function f (x) =
1
x
+ sin−1 x. [1]

2. Find the real numbers x and y if (x − iy)(3 + 5i) is the conjugate of −6 − 4i. [3]

3. Find the distance of the point (–1, –5, –10) from the point of intersection of the
line r⃗ = 2î − ĵ + 2k̂ + λ(3î + 4 ĵ + 2k̂) and the plane r⃗ · (î − ĵ + k̂) = 5. [2]

4. Determine the equation of the hyperbola whose vertices are (±2, 0) and foci are
(±3, 0). [2]

5. (a) Find the value of
dy
dx
+ 2023 if y = cos−1(sin x). [3]

(b) State Rolle’s theorem and verify it for the function

f (x) = x4 + x2 + 2, x ∈ [−2, 2]. [3]

(c) Using differentials, find the approximate value of
(
17
81

)1
4 . [3]
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1. Find the general solution of cos x + cos 3x + cos 5x = 0. [3]

2. In how many ways 5 girls and 4 boys be seated in a row so that no two girls are
together? [2]

3. Find the coefficient of x5 in the product (1 + x)3(1 + x2)4. [2]

4. If a, b, c, d are in GP, prove/disprove that dn − cn, cn − bn, bn − an are in GP. [2]

5. Find the coordinates of the foot of perpendicular from the point (3,−1) to the
line 4x − 3y = 16. [3]

6. (a) Evaluate

4∫
1

[
sin(πx) + |x − 2| +

x2 + x + 1
(x + 1)2(x + 2)

]
dx. [5]

(b) Find the area of the region {(x, y) : 0 ≤ x ≤ 4y, 4x2 + 4y2 ≤ 9}. [3]
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