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Question 1
(a) Evaluate the integral
”(x +2y)dxdy,
R

where R is the triangle bounded by the lines y = x, y =1-—x, and the y-axis.

[8 marks]
(b) Evaluate the following limits:
. l+cosx . 1 1
@ lm ——— @) lim|——-——
=0 s§in2x =0 \ x sinx
[12 marks]

Question 2

1
(a) Find the first four nonzero terms of the Maclaurin’s series of the function f(x) = -2 Hence,

deduce the first four nonzero terms of the Maclaurin’s series of g(x) =

1+x2°
[10 marks]
(b) Locate all relative extrema and saddle points of f(x)=x? +2y? —x%y.
[10 marks]
Question 3
(a) Reverse the order of integration and evaluate the resulting integral:
9 3
s 3
J'o L; sinx” dx dy.
[10 marks]
(b) Find the general solution of the differential equation
y2 dx + (x2 -2xy)dy =0.
[10 marks]
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Question 4
(a) Use differentials to find an approximate value of: 7.8 (26)">.
[10 marks]
(b) Solve the differential equation: ~ y''+y'+2y =0.
[10 marks]

Question §

(a) Use the method of Lagrange multipliers to find extreme values of f(x,y) = x> — y, subject to

the constraint x° + y® = 25.
{10 marks]

(b) Solve the following differential equation: 3x? + ycosx) dx + (sinx—4 3) dy=0.
Yy )ay
{10 marks]

Question 6

(a) Let R be the region in the first quadrant between the circles x2+ y2 =1 and x? + y2 =9,
Evaluate

_U e dxdy.
R

{10 marks]

(b) Forthe function f(x)=+/x+1 in [0, 3], verify that the hypotheses of the Mean Value
Theorem are satisfied, and find the number ¢ in (0, 3) whose existence is guaranteed by the

theorem.
{10 marks]
Question 7
(@ Let V= V(ﬁj. Deducethat xV, +yV +2zV, =0.
z
{10 marks]

(b) Given the vectors a = i- j +2K and b= 2i+ j +k ,- find a unit vector that is orthogonal to
bothaand b .

[10 marks]
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