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1. (10 marks) Find the interval of convergence of the power series including the end-
points:

n

5C 1y~ 27 (x-3)
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2(a) (6 marks) Find the Maclaurin series for the function

1
¢ 1u
p

E(x) =]£

How many terms of this series are needed to compute E(1) with error less than 0.001?
(b) (6 marks) Find the sum of the series

Z”: 1

= he”
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2
3. (12 marks) Find the general solution of Z )2) = xy, in the form of a power series
x

y=Y a,(x-1)" with a, and g, arbitrary.

n=0
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4. A curve is given by r(f) = (cost +1sinf)i + (sint —tcost)j + 1 k .
(a) (4 marks) Find the arc length between the points wheret=0and t= 7 /2.

(b) (4 marks) Find the unit tangent vector T , unit normal N and unit binormal B at
the point t=7/2.
(c) (4 marks) Find the curvature K at the pointt= 7 /2 .
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5 () (5 marks) Find the parametric equation of the tangent line to the curve of
intersection of the surfaces x* + y* =1 and x+ y+z-1=0 at the point (1, 0, 0).

(b) (5 marks) Let f(x, y) = In|r| where r=xi+ yj. Show that V f = ,—”,2— .
r
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6 (a) (6 marks) Find the direction in which the function f(x,y,z)=x’z+ y*z* - xyz
has its maximum rate of increase at the point (1, 1, 1). What is the rate of increase at
(1, 1, 1) in the direction of the point (1, 2, 2)?
(b) (4 marks) Find the tangent plane to the surface: X’z +3°z*> —xyz =1 at the
point (1, 1, 1).
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7. (12 marks) Let x, y, z, u, v be related by the equations
x=u+lny

y=v-Inu
z=2u+v

Find oz and ] atu=1,v=1
Ox oy
y x
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8. (12 marks) Find and classify the critical points of the function
JE)=x"+y* —(x +y).
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9. (10 marks) Use the method of Lagrange multipliers to find the maximum and
minimum values of f(x, y, z) = xyz on the sphere x> + v +22=12.
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