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Q1 (@  Sketch the domain of the fley) = %, and find the range of the function.
(5 marks)

(b)  Givenz = x2 + y2, wherex = tiz, and y = 2t3. Find % using chain rule.
(10 marks)

(©)  Find the partial derivatives of f(x,y,z) =x*yz 3, and f(x,y,z) =In G) s

tan~1(yz).
(10 marks)

Q2 (a) By changing to polar coordinate, evaluate [ x* +y? dA, if R is the region in between

circle x? + y2 = 1 and x2 + y? = 4 in the first octant.
(10 marks)

(b)  Determine the volume of solid bounded, above by z = x> + y%, below by xy-plane and

side by cylinder x> + y* = 9 and in the first octant.
(5 marks)

(¢) By using spherical coordinate, evaluate and find the — volume of the solid bounded

above by sphere x? + y? + z? = 4 +and below by cone z = \/x2 + y2.
(10 marks)

Q3 (a) Evaluating the limit of function component by component. Determine limit of vector-
valued function of ]ring(tzi +vV4—tj+Intk).
(5 marks)

(b) Calculate its unit tangent vector and principal unit normal vector at t =7/,.. Then,

sketch the graph of r(t), T(m) and N(m) in the same axis, when the vector-value

function is given as r(t) = 4costi+ 4sint j.
(10 marks)

(c) Find the velocity, speed and acceleration of the particle at t = m with the position vector

r(t) = tcost i+ elsint j+ 2t k.
(10 marks)
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Q4 (a) Let o be the surface of the plane z = xywith0 < x<1,0<y <2and F(x,y,2) =
xzj+ xy K across o. The n is the unit normal vector oriented outward. Evaluate

J[,E.nds.
(9 marks)

(b) Find the directional derivative of the function f(x,y,z) = e***¥*3Z at the point
(0,1,—1) in the direction of vector @ = 2i + 2j + k.
(8 marks)

(c)  Determine a unit vector in the direction in which f(x,y) = 4x® y? increases most
rapidly at point P(-1,1).
(8 marks)

- END OF QUESTIONS —

CONFIDENTIAL



CONFIDENTIAL BFC 24103

FINAL EXAMINATION
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COURSE NAME: CIVIL ENGINEERING MATHEMATIC III COURSE CODE :BFC 24103
Formulae

Chain rule.

dz dzdx 5 0z dy
dt ~ dxdt dydt
First partial derivatives

k) = [
fx(xjy):}j_%f(x+ y})1 flx,y)

A - f(x,
fy(x'y):mf(x +y; fCy)

Cylinder coordinate

Volume = JI[ dv = J:{ dzrdr df

Spherical coordinate

Volume = ﬂ] dv = ff psin@ dp do db

Limit of vector-valued function
limr(6) = (Im £(©)) 1+ (img () J + (imh(®) k

Unit tangent vector

r'(t)
T(t) =
O =T
Principal unit normal vector
T'(6)
N(t) = —=
O =T
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Directional derivative

Unit vector in the direction

COURSE NAME: CIVIL ENGINEERING MATHEMATIC III COURSE CODE :BFC 24103
Velocity
V() =7'(t)
dr(t)
V(t) = T
Speed
=Vl
Acceleration
att) = ¥ =%"Tt
dv(t) d*r(t)
a(t) = i T ae
Surface integral of vector fields
ff F.n ds.
R
Oriented outward
dz . 0z .
_vo _ “oxlTayltk
Ivol az\* dz\*
(3) +(35) 1

Dyf(x,y,2z) = (fx [ +fyj +fzk)- (Ugi+uzj+uzk)

af . of .
Vf—al By
5
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