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SECTION A

Q1

Q2

(2)

(b)

(©)

(2)

(b)

(©)

A closed box has a dimension of 30 ¢cm, 41 cm and 53 cm, respectively
with the possible error of 0.2 cm. Use partial derivatives to estimate the
maximum possible error by calculating the following:

1) Surface area of the box
(5 marks)
(i)  Volume of the box
(5 marks)
x -2y
Sketch the domain of the following function f(x,y) = X + 2 .
(5 marks)
Sketch the graph of the following function
f(x,y) =8 - JH£* + 72
(5 marks)
D) TITW
WEEKU%% |
3 ‘ . 4
2 Ao ved
Evaluate -[ J: il
(5 marks)

HZI}’ +y4da | : S . . .
Evaluate if R is a region in a triangle with vertices (0,0),
(1,0) and (1,2).

(5 marks)

Find area of region R between y = cos x and y = sin x over interval

T
0« x<¥71.

(5 marks)
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Q3

(d)

(b)

(©)

A lamina bounded by x-axis, x=1 and the curve y* = x has density
d(x,y) =x +y. Calculate its total mass.
(5 marks)

Sketch the graph of the vector function r(f) = (t — 1) i + *j by indicating
the direction of the vector.

(6 marks)
Obtain the tangent vector at /=7 ifr(f)=ti+ ¢ j+ sin ¢ k.
(8 marks)
Sketch the curvature of a line r(s) = (3 —3s/5) i + 4s/5 j .
(6 marks)
{
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SECTION B

Q4

Q5

Qo6

(2)

(b)

(©)

(a)

(b)

(©

(2)

(b)

BDA 24003

L Gﬁag
fj J i smﬁdpdﬁdﬁ
Integrate “u

Evaluate the volume of the solid that enclosed by y=x2,z+y=1,z2=0

(7 marks)

and xz-plane and yz-plane.

(6 marks)

The solid bounded above by plane z =1 and below by right circular cone

z= ¥x*+ ¥? has density §{x.3.2) = 2 | Evaluate the moment about the
xy-plane of the solid.
(7 marks)

Given F=y*Z’ i+ 2xyz’ j + 3xy?z” k is a vector field. Prove that F is
conservative.

i rg "' *“‘i ‘8 B ;;;s " T";‘i' (7 A !
T Q. , i
i LA U R { (6 marks)
Evaluate outward unit normal for the plane, x +y +z=1.
(6 marks)

fx‘d.x + xydy

By using Green Theorem, evaluate where C is the
triangular curve consisting of the line segments from (0,0) to (1,0), from
(1,0) to (0,1) and from (0,1) to (0,0).

(8 Marks)

By using Gauss Theorem, evaluate surface integral of F over all surfaces
ofthecubex=0,x=1,y=0,y=1,z=0andz=1i1fF=xi+yj+2zk

(10 marks)

F.dr )
Evaluate J; by using Stokes Theorem for F = Z2i+2xj—y kwith
C is the circle x> + y* = 1 in the xy-plane with counterclockwise
orientation looking down the positive z-axis.

(10 marks)
- END OF QUESTION -

CONFIDENTIAL



CONFIDENTIAL BDA 24003

FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2016/2017 PROGRAMME : 2 BDD
COURSE NAME : ENGINEERING MATHEMATICS 111 COURSE CODE: BDA 24003
FORMULAE
Total Differential
For function z = f(x, y), the total differential of z, dz is given by:
iz = % dx + o dy
ox Oy
Relative Change

For function z = f(x, y), the relative change in z is given by:

Implicit Differentiation
Suppose that z is given implicitly as a function z= f(x, y)by an equation of the

form F(x,y,z)=0, where F(x,y, f(x,y))=0forall (x,y)in the domain of £, hence,

oz F, oz F,
2 _Ixogpd =2
ox F oy F,

z

Extreme of Function with Two Variables ! SN
D= f,(a:b)f,,(a.b)~[f, (@b)F e
a. If D>0and f,_ (a,b)<0(or £, (a,b)<0)

f(x,y)has a local maximum value at (a,b)
b. If D>0and f, (a,b)>0(or f,, (a,b)>0)

Jf(x,y)has a local minimum value at (a,b)

o
-
>
s
=
Pt
A
PN
I~
s
SRSS——

& If D<0
f(x,y)has a saddle point at (a,b)
d. If D=0

The test is inconclusive

Surface Area
Surface Area = J.J. as
R

= [[J(£? +(f,)? +1d4

5 CONFIDENTIAL



CONFIDENTIAL

BDA 24003
FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2016/2017 PROGRAMME : 2 BDD
COURSE NAME : ENGINEERING MATHEMATICS III COURSE CODE: BDA 24003

Polar Coordinates:
x=rcosd
y=rsiné

x2 +y2 = r2

where 0<80 <27

[[7G.yyaa= ([, 0)rdrdo

R R

Cylindrical Coordinates:
x=rcos@

y=rsinf

zZ=2

where 0<0 <27

Jjjf(ansZ)dV = j”f(r,é’,z)rdzdrde

x = psingcosd

Spherical Coordinates: i NI E TES A
| TERBUKA

y = psingsinf

z=pcos¢

p2=x2+y2+z2

where 0<g<rmand 0<O<27w

[[[£Ge.v.23av = [[[£(p.,0)p" sin gd pdgd6

In 2-D: Lamina
Given that &§(x, y) is a density of lamina

Mass, m = H&(x, y)dA, where
R

Moment of Mass

. About x-axis, M = ”y&(x, y)dA
R

b. About y-axis, M, = ﬂxé‘ (x,y)dA
R
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Centre of Mass
Non-Homogeneous Lamina:

— M
(x,y){—&,Mx}
m m

Centroid

Homogeneous Lamina:

e 1 - 1

x=———||xd4d and y=———— || ydA
Areaof R '1['[ d Areaof R -,Uy

Moment Inertia:

a. I, = j sza(x, y)dA
R

b. I = j j 25 (x, y)dA
R

c. I, = [[&" +y)5(x, )d4
R

In 3-D: Solid

Given that &(x, y,z) is a density of solid

Mass, m = |||d(x,y,z)dV
i

If 6(x,y,z)=c, where c is a constant, m = deA is volume.
G

Moment of Mass

a. About yz-plane, M , = J.”xé (x,y,z)dV
G
b. About xz-plane, M., = [[[yd(x,y,2)dV
G
C. About xy-plane, M, = I“zé(x, v,z)dV
G
Centre of Gravity
- (M, M
(x,y,z)::[ )’L’sz’ x}’J
m m m
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Moment Inertia
a. About x-axis, 1, = [[[(y* +2°)8(x, ,2)dV
G

b. About y-axis, 1, = J‘J‘J‘(x2 +2)8(x, y,2)dV
G

c. About z-axis, I, = [[[(x* +y")S(x,,2)aV
G

Directional Derivative

D, f(x,y)=(fi+f,))u

Del Operator
V= ii + ij + —a—k
ox oy 0Oz

Gradient of ¢ =V ¢

Let F(x, y,z) = Mi+ Nj+ Pk, hence,

The Divergence ofF:V.F=—a—M—+§]! iB
ox Oy Oz
NI DY T A
The Curl of F=VxF LB U E‘;&A
i j k - .
A
ox Oy Oz
M N P
A0, (S [ar A,
oy Oz ox Oz ox Oy

CONFIDENTIAL




CONFIDENTIAL

BDA 24003
FINAL EXAMINATION
SEMESTER/SESSION: SEM 1/2016/2017 PROGRAMME : 2 BDD
COURSE NAME : ENGINEERING MATHEMATICS 111 COURSE CODE: BDA 24003

Let C is smooth curve defined by r(z) = x(¢)i+ y(¢t)j+ z(t)k , hence,

The Unit Tangent Vector, T(¢) = r|(f )
[r'@) ]|
. . . Tv(t)
The Principal Unit Normal Vector, N(¢) = IOl

The Binormal Vector, B(¢) = T(z)x N(¢)

Curvature
_ITO|
Ir'@ ||

Radius of Curvature

1
pP=—
K

Green’s Theorem

de+Nd _j ?E—%]

F
g » Pl Ya' % ""A "L
Gauss’s Theorem i VE‘ ELECES  Ug

_[JF-ndS: jGUV-FdV

Stoke’s Theorem

¥ -dr= [[(VxF)-nds

Arc Length
If r(t)=x@)i+ y()j+ z(t)k,t €[a,b], hence, the arc length,

s= fIlr@ | de = [JIx'OF +[y OF +[z'@)Fdt

B TS TP A AT TP M A I T TSR A T AT

9 CONFIDENTIAL



