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1. (a) Show, from first principles, that one of the following series converges,
while the other diverges. Determine the limit of the one that con-

verges.
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(b) Use the integral test to show that the series
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diverges if p < 1. Show that the series Z diverges, either
n=1
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by comparing it with an appropriate series of the form E —» or
n
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otherwise.
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Use the ratio test to determine the radius of convergence of the fol-
lowing two series
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Find the first four terms of the Taylor series of the function flz) =
1/\/x about z = 1 and hence determine 1 /v/1.02 correct to three
decimal places.

Let
I=// (2z + 3y) dz dy,
R

where R is the region contained between the z-axis and the graph of
the function y = 1 — z2.

Evaluate 7, (i) integrating first with respect to y and then with re-
spect to x, (ii) integrating first with respect to z and then with
respect to y, and verify that the answer, in both cases, is the same.

Let V' denote the selid bounded by the the planes ¢ = 0, y = 0,
z =0 and z+y+ 2 = 1 whose vertices are the points (0,0,0),
(1,0,0), (0,1,0) and (0,0,1). Express the volume of V as a double
integral and hence evaluate this volume.

Let
I= // sin(z® + 1) dz dy,
R

where R is the region determined by the inequalities 0 < z < 1
and 0 < y < z2. Explain why the order of integration matters in

- evaluating the integral I and evaluate 1.

Let R be the region in the first quadrant bounded by the z-axis , the
y-axis and the circles 2% +y% = 1, 22 + y2 = 4. Evaluate the integral

// zy dz dy.
R
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. 5. (a) Evaluate the line integral
/ (2z — 3y) dx + (z + 2y) dy,
C

where C is the line segment from (2,1) to (4, 5).

(b) Use Green’s theorem to evaluate
/ (=2zy + 2?) dx + (3zy + v°) dy.
c

where C' is the triangle with vertices (0, -2), (1,0), (0,2), described
in the positive sense.



