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Ql (a) Find the slope of the tangent line of the curve that is intersecting of the surface

z = x' - y2 andthe plane x =2, at the point (2,1,3).
(3 marks)

V
Given formula i =|. From experiment, we obtained V =250volt and R = 50ohm'

(i) Find the maximum error in calculating i if the error of value voltage,V is I

volt and resistance, R is 0.5 ohm.

(ii) Find the maximum percentage of error in calculating the i if the maximum

possible error of value voltage, v and resistance, R.is 2Yo and lYo,

respectively. 
(12 marks)

Find the local extremum of the function f (x, y) - ,!' - 6x2 -3yz '
(10 marks)

(b)

(c)

e2 (a) By using double integrals, find the volume of the solid enclosed by planes ), = Jx
and z - | - x, in the first octant.

(5 mark)

(b)

(c)

(a)

(b)

(i)

(ii)

zr,lt-f 'lta-i-f-
By changing to cylindrical coordinates, evaluate J I lzdzdxdl

000

By using spherical coordinates, find the volume of the solid bounded above

by sphere *' * y' + z2 =z and below by cone ":'rl7 *7 .

(12 marks)

A lamina which has density function p(x,y) = Ji occupies the region bounded by

!=e', !=0, I=Qand x=l.Find:
(D its mass by using formula, *= llO@,DdA.

R

(ii) its coordinate y of its center of mass'
(8 marks)

Compute the curl ofthe vector field F(x,y o z) = e'*vi+sinyj+cos2 zk.
(3 marks)

Use Green's Theorem to evaluate the line integral {@t - y)dx + xz dy wherc C is

the boundary ofthe region between x' + y'= I and x' + y'= 4 oriented

counterclockwise.
(10 marks)

Q3
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(c) Given the force field F(x, y,z) - yi + (x +2y) i
(i) Show that F is a conservative force field.

Q4 (a)

(b)

(ii) Find a potential function 0 such that F - V 0 .

(iii) Hence, evaluate the work done by the force field F
along the curve C, where C is the upper semicircle
(1, 0).

State the Divergence Theorem and Stokes' Theorem.

If o isthe surface of sphere x'+ y'+ z2 =4 and F(x, y,z)=7xi-zk:
(i) Find the divergence of F.

(ii) Use Gauss's Theorem to evaluate IJt.nd,S

(3 mark)

(5 marks)

on a particle that moves
that starts from (0, l) to

(4 marks)

(4 marks)

(3 marks)

(8 marks)

(c) Use the Stokes' Theorem to find the work performed by the force field

F(x, Y, z) = e'i + e' sin Yi + e' cos Yk
on a particle that oriented upward around the plane t: f in the domain of 0 < x < 4
and0<y<2.

(10 marks)

- EI\n OF QUESTION-
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G(x, y) = .f o(x, y)f w@, y) -(1f r{r, DY
Casel: lf G(a,b) > 0and .fo@,y) < 0 then f has local maximum at (a,b)

Case2:If G(a,b)> 0and .fo@,y) > 0 then f has local minimumat (a,b)

Case3: lf G(a,b) < 0 then f has a saddle pointat (a,b)

Case4: If G(a,b) = 0 then no conclusion can be made'

Polar coordinate

Q - tan -t (y I *), and ll f @, y)dA: lj -f (r,0), dr d0

z = z and lllrr.,!,2)dv =

Spherical coordinate
y= psingcosZ, y=psinpsin 0, z= pcos{,then x2 *y'*z'= P', for 0< 012n,

0 < 9 < r, and !!! f (*, y, r)dv = III f @, Q, 0) p2 sin Q dp d{ d 0

f,=rcos?, y -rsin0,

Cylindrical coordinate

x-rcose, y--rsin0, III| rr,o, z) r dz dr do

?t -A= lldA
R

* = 11 6(x, y)dA, where 6(*, y) is a density of lamina
p

v = ltf{r,id.t
R

r=$!av

*= l[[af*,!,zVy
G

Formulas for curve in sPace

Letcisasmoothcurvegivenbyr(r)=x(t)i+y(t)j+z(t)k'/isparameter'then

ArclengthofCintheinterval[a,b|,'=|@a,=fil',1t7||at
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radient of f, grad .f (x, y, z) =Yf (x, y, z) ={i*! i*{U0x Ay" 0z

irectionalderivativesof/inthedirectionof aunitvector u, D,f (x,y, z)=Yf (x,y,z\'a

FORMULAS
f fis a differentiable function of x, / and z,thenthe

f F(x, y, z)- fuf i+N j+Pk is a vector field, then the

ivergence of F(x ,l,z),div F - V.F -y+g +ry0x Ay 0z

url of F(x, !, z), curl F - V x F -

ijk
aaa
0x Ay 0z

M,A/P

:w #l'-Hgi.[*-#).
F is conservative vector field if Curl of F : 0.

ine Integral

I f @, y, z) ds - Il rr.Q), y(t), z(t))l r'(t)l dt

F pb

IFtHr - I "1M,N,P

reen's Theorem oriented counterclock-wise

fr,rdx+Ndy:11[* X)nu

Surface Integral
Let ,S be a surface with equation

!! ro, !,2) ds = !! ro, !, E(x, )

l-,

11' 
nds=.[J'L X'-K,t.

r,

11' 
nds:{'L,.X'*fii-

Gaussts Theorem

IJt.n ds : Illv.F dv

n z - g(x, y) and let R be its projection on the xy-plane.

, y))1 oo-y 
\0x ) \ay t

I
+ k I dA, oriented upward

I
I

- k ldA, oriented downward
J

Stokes' Theorem

IItvxF) nds-lF dr
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