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Question 1

(a) Find a unit vector perpendicular to both g = (2,—6,—3) and b= (4,3, 1) [4]
(b) Find the first 4 non zero terms of the Maclaurin’s series of
f(z) =sinz.

Hence deduce the first 4 terms of the Maclaurin’s series of

h(z) = sin2z.
[10]
(c) ¥a=(1,1,1) b=1(2,3,2) and @ is the angle between the vectors find
(i) siné
(i1) cos@
(iii) Confirm that sin® 6 + cos® 6 = 1. 2,2,2]
Question 2
(a) Prove Rolle’s Theorem , [10]
(b) Let f(z) = z* — 222. Find c € (—2,2) such that f/(c) =0 (5]
. . 1 1
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Question 3

(a) Use implicit differentiation to find j—z if

gt +yt=(@+y)’ - (2-y)°
[5]
(b) Use the chain rule to find w; and w, if
w=zhn(z®+¢?), z=t+u, y=t-u
[10]

(c) Find the equation in cylindrical coordinates of the surface whose equation in rectan-
gular coordinates is
z=:z:2+y2—2:z:+y

[5]
Question 4
(a) Locate all extreme points and saddle points of
f(z,y) = 2% + 3 — 3z — 12zy + 20
[10]

(b) Use Lagrange Multipliers to find the extreme values of
f(z,y, z) = 9zy + 16yz + 1622 subject to zyz =16
[10]
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Question 5

(a) Evaluate the iterated integral
1,1 z
——— | dydz
/0 /2 ((zy+1)2) Y
(6]

(b) Use double integral to evaluate the area enclosed by the parabola y = 1z? and the
line y = 2z. Reverse the order of integration and show that the area is the same. [10]

(c) Solve the differential equation

y' -2y +2y=0

Question 6
(a) Solve the differential equation

ylll . 4yll . yl+4y _ O
[10]

(b) Use polar coordinates to evaluate the integral

// \/ 22 + y2dzdy
R

over the region enclosed by 22 + y? = 4 and 7% +y? = 9. [10]



M215 SUPPLEMENTARY EXAM 2007 4
Question 7
(a) Solve the differential equation

(23 4+ y3)dz + zy?dy = 0

[10]
(b) Evaluate
/ / /R 24zy? 22 dzdydz
where R is the region in the rectangular box
0<z<a, 0<y<dh O0Lz<e
[5]
(c) Use differentials to find the approximate value of (26)% (5]
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