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(Total : 60 marks)

INSTRUCTION : Answer FOUR ( 4 ) questions only.
Please use the answer booklet provided.

Question 1

(a)

(b)

(€)

Y

In the transformation of two dimensional space, find the matrix operator for a
reflection on the line 3y = —4X.

(5 marks)
X a
The transformation L maps the point | y | to the point | b | where
Z C
a=x+4y+5z
b=-4x +2z
c= 3z
State L the matrix operator of this transformation.
(2 marks)
2 0 -1
The transformation K has matrix operator K= 0 2 1
-3 -1 1

Giventhat M is the compound transformation consisting of K followed by
L from part (b).

(i) Find the matrix operator, M for this compound transformation.
(5 marks)

0

(i) Determine the image of point A=| —1| under the transformation M .
1

(3 marks)
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Question 2

(@

(b)

(c)

-

s 3 dT
Given T= 5p +— , determine dq when P = 2 given that for that value of
dp
P52
. dq
(4 marks)
Determine the rectangular equation of the following parametric form:
1 1
X=— Y= 5
t—-1 t°+1
(4 marks )

. ) 2
The line segment of the parametric equation X =SIN" 7 and ) =C0S” ¢ over

theinterval 0<¢< —725 is revolved about the x-axis to generate a cone. Calculate

the surface area of the cone.
. (7 marks)
Formulas:

ol = I]i r’dé
a 2 -

2) /2

B 2
RS ERENY
T\ ar dt

1

B 2 2 A
syl %) (2]

FKB 24302 ENGINEERING MATHEMATICS 3 2




JULY 2010 CONFIDENTIAL

Question 3

8

(a) Sketch, on the same diagram from APPENDIX 5, the polar curves

Circle: r=3cosé
‘ Cardioid: r=1+cosé
(5 marks)

(b) Detemmine the points of intersection of the circle and the cardioid.
(3 marks)

(c) Shade the region which lies inside the cardioid and outside the circle and hence
calculate the area of the shaded region.
(7 marks)

'y
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Question 4

OA=10a OB=8b

(a) By referring to the Figure 1 below, given that

DB:EOBand BC:E-CA

\

Figure 1

Determine in terms of fl and é , the following vectors

@ BA ) (2 marks)
@iy BC (4marks)
iy DC . (4marks)

(b) Afirefly is flying in still air at 205.5 km/h on a bearing of 45.7°. A steady
wind suddenly springs up, blowing due south at 67.3 km/h. By using the
Cosine Law, find he velocity of the firefly over the ground.

(5 marks)

@
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Question 5

(a)

(b)

(©)

-

Given. OA= 3i+4 ] ana OB= 2hi-hj

—

) Determine AB in terms of h.
) (1 mark)

—

(i) If AB= 91+k J , calculate the value of h and k.
(2 marks)

Given that OP = 2i+j-3k, OQ=1i-2j+kand OR= -1+ j-4k.

Determine the following:

() éTD:[ 0Q- SR]

5 ‘ (2 marks )
" (i CTQx% OP
(2 marks )
) ’O—Qg CTP’ |
‘ (2 marks )

A triangle ABC has its vertices at the points A(3,-1,4) B(1,5,-4)andC(-6,2,2).

) ] - —5
Obtain, in the form of @i+ bj + ck . the vectors represent AB and CA.
(6 marks)

END OF QUESTION
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APPENDIX 1

STANDARD TRANSFORMATIONS

CONFIDENTIAL

(1) Rotation through an angle , 0 ,
about the origin

cos@ —sind
M=
sin@ cosd

V4
(2) Rotation through 5

clockwise about the origin

/4
(3) Rotation through 5

anti -clockwise about the origin

.

(4) Reflection in the x-axis

(5) Reflection in the y-axis

(6) | Reflectionintheline: ¥y =X or
y—x=0

(7) | Reflectionintheline: y=—X or
y+x=0

(8) Reflection in the line - ¥ = "X

y=xtan@

or

NOTE . m =tan@

|

cos26  sin26
sin26 —cos26

where :
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2 2
cos29=1 tan2(9:1 m2
l+tan“ @ 1+m

2tand 2m

sin 260 = == :
l+tan“ 8 14+ m

(9)

Shear of O in the direction Oy

1 tan 6
M =
L )

(10)

Shear of O in the direction Oy

1 0
M =
(tan@ 1]
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APPENDIX 2

CONFIDENTIAL

TRIGONOMETRIC IDENTITIES AND FORMULAS

csch = sin(- ) = —sin@
sin@
sec = cos(—8) = cos®
\ cos®
cotd — 1 _ c?sg tan(-6) = —tan&
tang ~ siné
tand = sin@ cse(-6) = —csch
cosf

sin@ +cos*0 =1

sec(— @) = sec®

1+ tan’ @ = sec? @

cot(-6) = —cotd

1+ cot’8 =csc’ @

DITIONE .
sin(4 + B) = sin Acos B + cos Asin B

sin(4 - B) = sin A cos B — cos Asin B

cos(A + B) = cos Acos B —sin Asin B

cos(4 — B) = cos Acos B + sin Asin B

tan A +tan B

tan(4 + B)= 2nArtanb
n( * ) 1—-tan Atan B

tan A —tan B

tan(A-B)= ——MM—
an( ) 1+tan Atan B

sinZ = + 1-cosé sin 26 = 2sin@cosd
2
o 1+ cos@ c0s26 = cos* @ —sin’ 0
cos— ==+
S 1 — =1-2sin’@
.......... =2cos*6 -1
tangz 1~’0059 _ sin@ tan 26 — 2tan129
2 sin@ 1+cosé@ 1-tan”“ @

7 FRODUCT-TOSUMFORMULAS

sinarcos B = %[sin(a + B)+sin(a - B sina +sin 8 = 2sin “; B(‘cos a : p
cosarsin 3 = %[sin(a + B)-sin(c - p)] sincr —sin B = 2cos > ; 'Bsina;z'g
cosacos f§ = —;—[cos(a + )+ cos(a - B)] cosa +cos 8 = 2cos > ; oo ; p
sinasin ff = %[cos(a — B)—cos(a + B)] cosa —cos 3 = —2sin % ; £ = p

Y
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APPENDIX 3

DIFFERENTIATION

TRIGONOMETRIC FUNCTIONS

STANDARD FORM GENERAL FORM
< _(sin x)= cos x L (sin £(x))= cos f(x)f"(x)
dx dx
£ (cos )= -sin x Lleos f(x)==sin £(0)S(0)
%(tan x)=sec ’ x %(tan f(x))=sec? f(x).f'(x)

%(csc x)= —csc xcot x ij—(csc f(x)): —csc f(x)cot f(x). f'(x)

%(sec x)= sec )ftan X ?jx—(sec f(x))= sec f(x)tan f(x). f'(x)

d 2 d 2 [}
e t = =S¢ —\cot X) )= =8¢ X ) x
——(cot x)= —cse *x ——(cot £(x)) S ) f1(x)
EXPONENTIAL FUNCTION )
STANDARD FORM ' GENERAL FORM

d X X ’ d X X

e p® = —ef()zef().f'(x)

dx dx

LOGARITHMIC FUNCTION

STANDARD FORM GENERAL FORM
i—lnle— iln f(x)= J/'(x)
dx x i 7 (x)

FKB 24302 ENGINEERING MATHEMATICS 3 9



- JULY 2010

APPENDIX 4

CONFIDENTIAL

INTEGRATION

TRIGONOMETRIC FUNCTIONS

~ STANDARD FORM

GENERAL FORM
Where : f(x)=ax+b

jcosxdx =sinx+c 'Icosf(x)dx = Si}l' ()SC) e
Isin xdx=—cosx+c jsm f(x)dx o C})'Sj:)(x) gz
'fsecz xdx=tanx+c jsecz f(x)dx - ta/rfl’/(‘ ;C) v
fsecxtanxdxz Secx+¢ Isecf(x)tanf(x)dxz secf(x) L5
f'(x)
J.csc‘x cotxdx=—cscx+c Icscf(x)cotf(x)dx __ cscf(x) L
| f'(x)
JCScz xdx=-—cotx+c J‘ osc? f(x)dx » T C})'t( i )(x)

EXPONENTIAL FUNCTION

STANDARD FORM

GENERAL FORM
Where : f(x) =ax+b

J-e"dxze" +c

/(%)
Ief S +c

/()

FORM OF 1/x

STANDARD FORM

GENERAL FORM
Where : f(x)=ax+b

Ildx: lnlx' +c
” _

dx

SR

Tl

-[fl _ In/(x)
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