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QUESTION 1 .

(a) Use the chain rule to find —g{ and g% at (r,s) = (3,3) if f(z,y) = 22 +y? and

T=r—8 Yy=r+s [10 Marks]
(b) Evaluate // s2y’Z drdydzwhere R={0<2<3, 0<z<1, 2<y<3}
R

[6 Marks]
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d
(c) Solve the differential equation E% + % +4y=0 [6 Marks]

QUESTION 2

(a) Find the area of the triangle with vertices P(1,—-1,0) @Q(2,1,—1) R(-1,1,2) (5
Marks]

T ™ :
b) Evaluate the iterated integral mdy dz 5 Marks
T
o J%

(c) Evaluate
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ii. zlim 5 I’l’ a [6 Marks]
QUESTION 3

(a) Find the first 4 non zero terms of the Mcclairins series of f(z) = sinz. Use the series to

evaluste [, sinz?dz [10 Marks]

(b) Locate all relative extrema and saddle points of f(z,y) = 3z%y® 4+ 2% + 622 — 12y [10
Marks]



QUESTION ¢

4. (a) Use the method of Lagrange multipliers to find the maximum and the minimum values

of f(z,y) = 3z + 4y subject to the constraints 2 +y? = 1 [10 Marks]

(b) Solve the differential equation (3z2 + 22y + 4y)dz + (2z2y + 4z + 5y*)dy = 0 [10 Marks]

QUESTION 5
5. ) Use polar coordinates to evaluate the area enclosed by z2 + y% = 4 and y? + z2 = 9 if
/ / (z® +y*)dy dz [10 Marks]
(b) Solve the differential equation (z2 + y3)dz + zy%dy = 0. [10 Marks]



QUESTION 6

6. (a) Use differentials to find the approximate value of v35.6 - 3v64.08 [6 Marks]
(b) Solve the differential equation 3 —y” — 10y’ — 8y =0 [6 Marks)

(¢) U =U(z,y) and

T = rcosf
y = rsinfd
0?U 090U QU 106%U
5z " Byt T or7 7 06 [9 Morks]
QUESTION 7

7. (a) Sketch and evaluate the area bounded by f(z) = sinz and g(z) = cosz between z = %
and z = % [8 Marks]
(b) If Z=1zy €% toz =rcosf and Z = rsind find % when 6 = % and r =2.  [7 Marks]

(c) Verify that for f(z) = vz — 1 in [1,2] the mean value theorem is satisfied. Find d € (1,2)

whose existence is guaranteed. [56 Marks]




