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QUESTION 1

(a) Find the values of b and ¢ for which the vectors [2, —3, 4] and [1, b, ¢] are parallel.

(b) Find the values of A for which the vectors {A, =2, 1] and [2A, A, —4] are perpen-

dicular.

(c) Confirm that the vectors [3,1,—2], [-1,3,4], and [4, —2, —6] form the sides of
a triangle. [20]

QUESTION 2

(a) Use triple integration to find the volume between the spheres 2 +y? + 22 = 16

and z? + y? 4+ 22 =9, [10]

(b) Use the Gaussian Elimination method or the Gauss-Jordan Elimination method

to solve the following system of linear equations

20y — 3z +4x3—124 = 0
721+ 29 —823+9x4 = 0

261 +8xy—23—x24 = 0.

[10]

QUESTION 3

(a) Let A and B be two points and @, b be their position vectors. Show that the
position vector 7 of the point R which divides AB in the ration p : ¢ is given by

qc'i+pl_;
p+gq

-
T =

Deduce the mid-point formula. [5]
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(b) Evaluate the following limits
(1) limg_se0 iﬁé%
(ii) Himg o0 2=
(i) limgoyo (% . rTfm) [15]

QUESTION 4

(a) The temperature at a point (z,y) on a metal plate is T'(z,y) = 42? — 42y + 2.
An ant on the plate walks around the circle of radius 5 ¢cm centered at the plate’s
origin. Use the method of Lagrange Multipliers to find the highest and lowest

temperatures encountered by the ant. [10]

(b) Find the first four nonzero terms of the Taylor series generated by f(z) = €”

about z = 0. Use the series to find an approximation of

1
_mZ
fe"da:
0

correct to three decimal places. [10]

QUESTION 5

(a) (i} State the Mean Value Theorem.

(ii) Show that for the function f(z) = 2 there is no real number c¢ in the
interval (—1,4) such that f(4) — f(-1) = f'(c)[4 — (—1)]. Why does this

not contradict the Mean Value Theorem? [8]

(b) The transformation equations from rectangular coordinates (z, y, 2) to cylindri-

cal coordinates (r, §, z) is given by

z=rcosf, y=rsinf, z=-=z
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Show that

o(z,y, 2)
a(r, 8, z)

=T

Use this transformation to evaluate

1 pv1-22
/ / (2 — 2z°% — 2y%)d2dydz.
-1Jo

(12]

QUESTION 6

(a) Let a1, a12, ag; and ass be given real numbers such ajjag — ai2a21 # 0. Find

numbers &1, by2, bs; and by such that
a11 G2 bu bz \ (10
a1 Qg bo1 by 01

(b) Solve the linear system

[10]

Jx—2y+z = 1
d3z+3xz = 3

z+y—2z = 0,

using Cramer’s rule. ' [10]
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QUESTION 7

(a) Find the value of 2 at the point (4,5) if
oz

flz,y) =2 +3zy+y— 1.

(=) . [10]

3+ 3
(b) If w= L, show that zwy + yw, =~

(c) Find conditions on a, b and ¢ such that the system

ar; +brs = ¢

by +az; = ¢

has infinitely many solutions. 6]

END OF EXAMINATION




