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Group - A (Vector Algebra)

Answer any two questions from this group. [4 x 2 = 8 marks]

1. If ~α = î+ ĵ − 6k̂, ~β = î− 3ĵ + 4k̂ and ~γ = 2̂i− 5ĵ + 3k̂, find (~α× ~β)× ~γ. [4]

2. Find the vector equation of the plane through the point (2, 3,−1) and perpendicular
to the vector 3̂i− 4ĵ + 7k̂. [4]

3. Find the vector equation of a straight line passing through the points î− 2ĵ + k̂ and
3k̂ − 2ĵ. [4]

Group - B (Differential Calculus)

Answer any two questions from this group. [6.5 x 2 = 13]

4. (a) Check the convergence of the series
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+

1

4 · 9
+

1

5 · 11
+

1

6 · 13
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where · represents product in the above expressions. [4]



(b) Justify with proper reasoning whether the following statement is true or false :
“Given two sequences {an} and {bn}, if the product sequence {anbn} converges, then at
least one of {an} or {bn} is convergent.” [2.5]

5. (a) Check whether the sequence given by u1 =
√

3, un+1 =
√

3un,∀n ≥ 1, converges or not?
Find its limit, if it exists. [3.5]

(b) Check the convergence of the series [3]
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1
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6. Find maxima and minima of the function

f(x, y, z) = (x− a)2 + (y − b)2 + z2

subject to the constraint ax+ by + z = 1. [6.5]

Group - C (Integral Calculus I)

Answer any two questions from this group. [3 x 2 = 6 marks]

7. Evaluate ∫
18 sinx+ cosx+ 10

3 sinx− 4 cosx+ 5
dx

. [3]

8. If

un =

∫
dx

(x2 + 1)n
,

show that [3]

(2n− 2)un − (2n− 3)un−1 =
x

(x2 + 1)n−1

.

9. Evaluate ∫ 1

0

(ax2 + bx+ c)dx

by the method of summation. [3]

Group - D (Probability Theory)

Answer all the questions from this group. [3 + 5 + 5 = 13 marks]

10. Find the probability that a leap year chosen at random will contain 53 Mondays. [3]

11. The download time of a resource web page is normally distributed with a mean of 6.5 seconds
and a standard deviation of 2.3 seconds. What is the probability that the download time will
be between 4 and 10 seconds? [5]

12. Let the random variable X have the following pdf

f(x) =

{
cx(2− x), 0 ≤ x ≤ 2

0, otherwise

Find c and calculate the probability P (0.5 ≤ X ≤ 1). [5]
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