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Question 1
Find all integers & for which the sequence

3.5..-(2n— 1)

{cmrt

converges.

(2n)* - (2n)!

}

o
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A 2

[5]



Question 2

Prove the following theorem: If 307 | an, converges, then lim, o a, =

0.



Question 3
Test the following series for convergence or divergence: [10]

(3.1) £2ohn (F2%) @)

(3:2) 300 (-1)" e (4)



(3.3) 2o

2

2n—-n-cosin



Question 4
Suppose that 3 ¢, (z — 2)" converges when 2 = 6 and diverges when z — —8. What can be said

about the convergence or divergence of the following scrics? (3]
@) D oe(=3)" () D@D () Y (-4
n=>0 n=0 n=>0



Question 5
Find the Maclaurin series for f and its radius of convergence:

Fa) = (1-3z)7°.

[4]



Question 6
Use series to evaluate the limit:

2
cosz — 1+ %

m —-
z—0 arctanxy — x

3]



Question 7
Find the curvature of the curve with parametric equations z = 4cost and y = 3sint at the points
(4,0) and (0, 3). 4]



Question 8
Find the vclocity, acceleration and speed of a particle with the given position function. Sketch
the path of the particle and draw the velocity and acceleration vectors for the specified value of #:[5]

1
r(t) = 2e*i+ Ee‘*j ; t=In3.



Question 9
A particle starts at the origin with initial velocity i — j + 3k. Its acccleration is a(t) = 6ti +
12t%j — 6t k. Find its position function. 4]
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Question 10

If v is the speed of a particle along a curve C, T and N the unit tangent and unit normal vectors
respectively of the particle’s position vector r, and & is the curvature of €', then show that the
acceleration a of the particle is given by [4]

a=v'T + xk°N.
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Question 11
Find the vectors T and N at the given point:

r(t) = (sint,cost, Insinz) ; (1,0,0).
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