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1.

(a) Explain how to add two vectors geometrically and how to

add them algebraically. [2 marks]
(b) Ifa=(1,-3,7) and b = (2,—1,-5), find

(i) a— 3b. [2 marks]

(ii) la+ bl. [2 marks]

(iii) the unit vector that has the same direction as a. [2 marks]
(c) Use the scalar triple product to show that the vectors a = (1,4, =7),

b = (2,—-1,4) and ¢ = (0, -9, 18) coplanar. [6 marks]
(d) Find the angle between the planes z + y + 2z = 1 and

T—2y+3z2=1 [6 marks]
(a) Let r(t) = tcos(t)i + t2j + e'k.

(i) Find lim r(t). [2 marks]

(ii) Find r'( [3 marks]

(i) Find / [3 marks]

(b) The position vector of an object moving in a plane is given by r(t) = t3i+3j.
Find its velocity, speed and acceleration when ¢ = 1. [6 marks]

(c) Show that the curvature of a circle of radius a is 1/a. (6 marks]



3. (a) Let f(z,y) = /9 — a2 —¢2.

(i) Find the domain and the range of f. [6 marks]

(i) Sketch the graph of f. [2 marks]
(b) Find _ lim ;czify'f if it exists or show that this limit

does not exist. [6 marks]
(c) Let f(z,y) = 16 — 42% — y2. Find %(1, 2) and %(1,2). [6 marks]

4. (a) Find the equation of the tangent plane to the ellipsoid
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at the point (—2,1,-3). [6 marks]
(b) Find the directional derivative of the function f(z,y) = z%y® — 4y at the
point (2, —1) in the direction of the vector v = 2i + 5j. (6 marks]
(c) Find the shortest distance from the point (1,0, —2)
to the plane z + 2y + z = 4. [8 marks]



