
Differential and Integral Calculus (MATH-205)

Final Exam/Spring 2022 Time Allowed: 180 Minutes

Date: Tuesday, June 7, 2022 Maximum Marks: 40

Note: Attempt all 9 questions and give DETAILED solutions. Make sure
your solutions are clearly written and contain all necessary details.

Question 1: (4◦) Determine whether the following infinite series converges
or diverges.

∞∑
n=2

1

n 3
√

lnn

Question 2: (6◦) Given f(x) = x
(x2+1)2 . Find power series representation of

f(x). Hence, find the radius and interval of convergence of this power series.

Question 3: (3◦) Let a =< 4, 2, −1 > and b =< 1, 2, −3 >. Show that
a× b is orthogonal to both a and b. Hence, find the area of the parallelo-
gram whose adjacent sides are a and b.

Question 4: (3◦) Find the distance from A(2,−6, 1) to the line passing
through B(3, 4,−2) and C(7,−1, 5).

Question 5: (4◦) Consider the space curve C defined by

C : x = 4
√

1− t, y = t2 − 1, z =
4

t
, t < 1

Find parametric equations for the tangent line to C at the point t = −1.

Question 6: (5◦) Let z = f(x, y) be defined implicitly as a function of x
and y by the equation

x ey + y ez = 2 + 3 ln 2− 2 lnx.

Find the directional derivative of f at (1, ln 2) in the direction of maximum
increase in f .

—- PTO —-
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Question 7: (5◦) Find the extrema and saddle points of f(x, y) = x2 −
3xy − y2 + 2y − 6x on R = {(x, y) : |x| ≤ 3, |y| ≤ 2}. Sketch R.

Question 8: (5◦) Evaluate the double integral
∫ 2

0

∫ 2

x y4 cos(xy2) dy dx. Sketch
and describe the region R in this integral.

Question 9: (5◦) Sketch the region R and evaluate the following double
integral ∫∫

R

(x + y) dA,

where R is the region bounded by x2 + y2 = 2y.

—- Good Luck —-
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