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(a) (5 marks) Write the Maclaurin series for the function f and find
the radius of convergence.

(b) (4 marks) Write the Maclaurin series for the function
g(z) = In(4 + z*). (Use part (a) )

(c) (4 marks) Find £%7(0). (Don’t simplify your answer).

Q1 Let f(z)

Q2 Consider the curve with position vector r(t) = (8t, 6 sin(t), 6 cos(t)).

(a) (6 marks) Find the Frenet frame T'(t), N(t), B(t) for the curve r.

(b) (6 marks) Find the curvature, the radius of curvature and the
‘ center of curvature for r.

(c) (3 marks) Find the arc length of the curve r from the point r(0)
to the point r(27).

(d) (3 marks) Reparametrize r(t) in terms of the arc length s.

(e) (3 marks) Find equations of the tangent line to the curve r at the
point where t = g

(f) (4 marks) If a particle moves with position vector r(t) find the
tangential and normal components of its acceleration.

Q3 (a) (6 marks) Show that the function

f<x>={ S22 1t (2,9) # (0,0
0 If (z,y) = (0,0)

is continuous at (0,0) if a = 0, but is not continuous if a # 0.

(b) (5 marks) Let f and g be twice differentiable functions of one
variable. Define u(z,t) = f(z + 2t) + g(z — 2t).
O?u O*u

Compute 52 4w.
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(a) (3 marks) Find the rate of change of f at p in the direction @
(ie. Daf(p)).

(b) (3 marks) In what direction at the point p does f increase most
rapidly? Find the rate of increase in that direction.

(c) (3 marks) Find an equation of the tangent plane to the surface
f(x,y,2) = 4 at the point p.

Q5 (a) (6 marks )Find and classify the critical points of the function
f(z,y) = 2zy(1—10x—2y) as local maxima, local minima or saddle
points.

) (b) (6 marks ) Using Lagrange multipliers find the the maximum and
the minimum values of f(z,y) = 2% + y? on the circle
2?24+ y? — 4+ 3 =0.

: 11
Q6 (a) (6 marks) Evaluate /0 (/2 2®sin(y®) dy) dz.

(b) (6 marks) Evaluate / T e gy
0

(c) (6 marks) Evaluate / / / z dV , where R is the region between
R

the two cylinders z2 + y% = 1, 2% + 4? = 4 bounded below by the
plane z = 0, and bounded above by the paraboloid z = x? + 2.

(d) (6 marks) Find the volume of the region D , where D is the region
that lies inside the sphere 22 + y2 + 22 = 9 and outside the cone
z=—yx2+ 9%

(e) (6 marks) Calculate the surface area of the part of the surface
z=1z%+1y?— 2z +1 over the disk (x — 1)2+4? < 1.



