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Q1 (a) Let f(x)=sin2x.
(1) Show that the Taylor series for f{x) about x = 0 is

22n+1 2n+1
n

- X
;(*D Cn+1)!

(1) Determine whether the series in (i) absolutely converges, conditionally
converges or diverges.

(11)  Hence, find the radius and interval of convergence of the given series.

(11 marks)
(b) Given that the Maclaurin series of cosx is
© x2n
_1 n
;( ) 2n)!
Hence, find the first three terms of the series for
. d ,
(1) —COSX".
dx
(i1) Icos x*dx.
(9 marks)
Q2  Let f(x.y)=x"+y> —4y+5.
(a) Determine the domain and range of f(x, y).
(4 marks)

(b) Sketch the contour map of the function using level curves ¢ =2, ¢ =5 and ¢ =10.

(5 marks)
(©) Hence, sketch the 3D graph for Ax, y).

(2 marks)
(d) Use 2™ partial derivative test to obtain the relative extrema of f(x, ).

(7 marks)
(e) Does f(x, y) has a saddle point? Give your reason.

(2 marks)
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(a)

(b)

(a)

(b)

(c)
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Let
I 0.3
feyy=9fx+y-2" 7 o
6, (x,»)=(,3).
(1) Evaluate l)im1 N f(x,y) ifit exists.
(x,y)—(1,
(1) Hence, determine whether the function f{x, y) continuous or not at (1, 3).
(8 marks)
Given z = 2 , X=v+uv and y=uv.
xX—y
(1) Verify that the function z is a solution of the differential equation
0z 0z
X—+y—=z.
ox oy
.. Oz
(11) Show that — = v(1 + 2u).
u
(12 marks)
In3 pln2
Evaluate f f e dydx .
0 0
(4 marks)
7/2 p2cos6
Compute j J rodrdd .
0 0
(6 marks)

Let
J-.“.zzw/)c%ry2+z2 av
G
where G is the region given by —-5<x<5, —425-x*<y<+25-x* and
OSZS\ﬁS—_—x2 -2,
(1) Sketch the region G.

(11) By changing to spherical coordinates, evaluate the given integration.
(10 marks)
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Let G be a solid bounded above by the paraboloid z =2+ x* + y*and below by the plane
z =11 in the first octant.

(a) Evaluate the volume of the solid.

(6 marks)
(b) Calculate the surface area of the solid that lies under the plane z =11.

(7 marks)
(©) Find the mass of the solid if the solid’s density at (x, y, z) is

2
(%, y) = —=—.
X4y
(7 marks)

- END OF QUESTION -
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Formulae

TAYLOR AND MACLAURIN SERIES
f( ) LS ( )

I~ (x—a) +--

Jx®) =f@+ f(@)(x-a)+ (x—a)’ +

@)= 1+ row+ L2y f Dy

1% Partial Derivative Test
f.(a,b)=0 and f,(a,b)=0

2" partial Derivative Test
d=f.(ab)f, (ab)-Lf, (a,b))

Chain Rule
Let w= f(x, y,z) andx = g(u,v), y=h(u,v) and , z = k(u, v) , then
ow_owdx Owdy owdz daw 0w6x+0w6y+6waz

+——1 an
Ou OxOu OyoOu Oz ou ov oxov oOyov O0zov

MULTIPLE INTEGRATIONS

Polar coordinates
x=rcos@, y=rsinfand r* =x> +y°’

[[reeyyaa=["[" re.0)rdrao

Cylindrical coordinates
x=rcos@, y=rsin@, z=z and r’ =x> +y°

I”f(xy z)dV:jgzjrzjzzf(zr O)r dz dr dO
2 2 2 91 rl Zl 2= 3
Spherical coordinates
x = psing cos@, y = psingsin@, z=pcosg, x’ +y*+z°=p> ,0<¢p<zm and 0<O <27
O, pd2 pP2 2 .
[[[fey.av=[ [ [ f(p.0.0) p* sing dp dg do
G 1 1 Y/,

A(S):jj\/(g—ij +(S—;]n+1 dA
m=[[5(x,y) d4

m =_‘-_U§(x,y, z)dV

Surface Area

Mass

h



