Differential and Integral Caleulus (MATT-205)

Final Exam/Sem T1T (2022-23) Time Allowed: 3 Hours
Date: Tuesday, June 13, 2023 Maximum Marks: 410

Note: Solve all 10 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 scries converges

or diverges.

~
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Question 2: (4°) Find the radius of convergence and the interval of conver-

gence of the series
(.8
n(x + 2)"
Z 311.+l

n=>0
J.'2

Question 3: (3°) Find the Maclaurin serics representation of f(z) = e”
Using first 4 nonzero terms of the this series, find approximate value of the
integral fnl e ¥ dx upto 4 decimal places.

Question 4: {3°) An object starts from rest at the point (2,1,3) and moves

with acceleration A A o
a(t) =1+2tj+3t%k, t>0.

Find the location of the object after 3 seconds.

Question 5: (5°) Show that the lines {; passing through A(1,3,0) and
B(0,4,5) and [l passing through C(-2,-1,2) and D(5,1,0) arc skew lincs.
Find the shortest distance between {; and .

Question 6: (4°) Find the domain, extrema and saddle points of the func-

tion given by f(z,y) = i; +dzy — v — Y.
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Question 7: (3°) If w = f(x,y), where z = 7 cosf and y = r sind, show
that
2

‘ 1 .
wf G2 w;‘; = w,2. C 2 7.—2"“0'
Question 8: (4°) The surface of a lake is represented by a region D in the
zy—plane such that the depth (in feet) under the point P(x,y) is f(z,y) =
300 — 222 — 3y%. In what direction should a boat at P(4,9) sail in order for
the depth of the waler to decrease most rapidly? Find a unil vector in the
direction in which the depth remains constant?

Question 9: (5°) Evaluate the double integral [[ z® cosay dA, where R is
R

the region bounded by the graphs of y = 2, y - 0, and z = 2. Sketch the
region I?.

Question 10: (5°) Find the volume V of the solid that lies under the graph
of the equation z = 3xy — 2% — y? 4+ 6 and over the region R in the xy-plane
bounded by the graphs of 2 =0, y =0, and £ 4y = 1. Sketch the region I2.

— Good Luck -
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