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Question 1 [ 6 + 6 marks]

1) A force of 60 pounds stretches a spring 1 foot. Find the work done to stretch the
spring 8 inches beyond its natural length. (1 foot =12 inches).

2) Consider the region R bounded by y = ax®, x = a and the x-axis, where a isa
positive constant. Show that the volume of revolution when R is revolved about

5
the line y =-a is V :ﬂ[sa2 +10].
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Question 2 [ 5+5 marks]

1) Derive the formula 1—tanh? x = sech®x

2) Find % for y =e“"™* —sinh*(Inx)
X

Question 3 [ 6+6 marks]

Evaluate each of the following integrals

(i) jx3\/1+ X2 dx



72

(ii) _[ cos® x dx

Question 4 [ 5+5+6 marks]

1) Evaluate lim (cot x — l)
X

x—0*

2) Determine the convergence or divergence of

o fod)



x—0"

(i) _1[ Inx dx (Hint: lim xInx=0)

Question 5 [ 6+5+5+5 marks]

1) Use the integral test to determine whether ;3/2
2 k(Ink)

is convergent or

divergent.
o d 1 —;1/Inx[2Inx+3]
nt: — = .
(Hi dx(x(ln X)mj x2(In x )’ )



2) Determine if the series is absolutely convergent, conditionally convergent or
divergent.
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Question 6 [ 5+7 marks]

2
1+4x%

1) Use a geometric series to find a power series representation of f (x) =

w  (_1\k gk
2) Find the radius and interval of convergence of Z %(x +1)~.

k=1



Question 7 [ 6+5+6 marks]

1) Let f(x) = 1 Evaluate £® (1) for all k >0 and write down the Taylor series
X

about ¢ =1 of f(x).

2) Use the first nonzero three terms of a known Taylor polynomial to estimate the

1
value of the integral jsin(xz)dx.
0

3) Sketch the graph of r =4 +4cosé.
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