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Question 1

Cas>

(a) fa=i-j+2k, b=2i+j+k c=(1,2,—1). Verify that

b(b-a) +a(c-b) = —[(a x b) x ¢]

[6]

(b) Find an equation in rectangular coordinates of the surface whose equation in cylin-
drical coordinates is r = 4 cos @

[4]

(c) Find the first 6 non-zero terms of the Taylor series of f(z) = sinz about z = 0. Use
this series to approximate

2
/ sin z2dz
0
to 4 decimal places. Also use the series to deduce the first 4 nonzero terms of h(z) =
sin 2z. ' [10]
Question 2

(a) Prove that if f(z) is continuous on [a, ] and differentiable on (a,b) then there is a
point ¢ € (a,b) such that f'(c) =0 if f(b) = f(a). [10]

(b) Verify that for f(z) = vz — 1in (1, 5] the Mean Value Theorem hypothesis is satisfied.
[4]
(c) Evaluate the limits
. . 3
(1) ig% z’lnz 3]
Incos 2z

(i) lim =22 [3]
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Question 3

(a) Locate all relative extrema and saddle points for f(z,y) = 4zy — z* — y* 9]

(b) Let z = :z:ye$ with £ =rcosf, y =rsinf. Find %;— when =% andr =2 [6]

(c) Solve the differential equation

zydz + (22 + 1)dy = 0

Question 4

(a) Use the method of Langrange Multipliers to find the extrema values of f(z,y) =

2?2 — zy + y% — 3z subject to 22 + 32 =9 [12]
af af
— mpTlY - A
(b) If f(z,y) = ze™ ¥ find pe and 3y at (2,In2) 8]
Question 5

(a) Find the general solution of the differential equation.

(23 + y3)dz + zy’dy = 0

(b) Evaluate the area of the region bounded by
f(z) =sinz and f(z) = cosz between z=0and z = % [6]

82f  0%f

_.2.2 4 = .
(c) If f(z,y) = z%y?* + 2y, show that 520y~ 9ydz [4]
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Question 6

(a) Use polar coordinates to evaluate the double integral [ [r(z? + y)dA where R is the

region enclosed by 22 + y2 =1land 22 +y? =5

(b) Solve the differential equation

ylll _ y// _ 10y' —8y=0

Question 7

(a) Sketch and evaluate the area of the region represented by / / dzdy in
R

R={y’<z<4, 0<y<z}.

Find another iterated integral in the order dydz to show the same area.

(b) Evaluate the triple integral

///rmwwwa
R
over

0<2<4, 0<r<2 0<6<

e

[10]

[10]

[10]

[6]

(c) Use the differentials to find the approximate value of 31/64.08 to 4 decimal places. [4]
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