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INSTRUCTIONS TO CANDIDATES

1. . Please read the instructions gii}en in the question paper CAREFULLY.
2. This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5: This question paper consists of FIVE (5) questions. Answer any FOUR (4) questions
only.

6. Answer ALL questions in English.

7. Formulais appended.
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(Total : 60 marks)
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INSTRUCTION : Answer FOUR ( 4 ) questions only.

Please Gse the answer booklet provided.

Question 1

(a) In the transformation of two dimensional space, find the matrix operator for a

reflection on the line 3y =—4x..

(5marks)
x p
(b) The transformation V maps the point | y | to the point | g | where
. Z r
p=x+4y+35z —
g=-4x +2z
= 3z
(i) State V ,the matrix operator.of this transformation.
(2 marks)
2 0 =]
w=l0 2 1

The transformation W has matrix operator

-3 -1 1

Given that U is the compound transformation consisting of w followed by

V.

(ii) Find the matrix operator , 4U for this compound transformation.
(5 marks)

(i) Determine the image of point M under the transformation Uwhen

0)
M=|-1]
1
(3 marks)
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Question 2

¢ e 3 dT
' ; T=10p° -
«(a) Given © 7 P '—B , find dq when P =1 given that for that value of

p,@:

. (4 marks )
(b) Détermine the rectangular equation of the following parametric form:
v 1
x=2t-3 =0
' t°+1
‘ (4 marks )

(c)

+ 2
The line segment of the parametric equation X = SI1 ! and e COS2 I over

the interval 0 <¢ sizr— is revolved about the x-axis to generate a cone. Calculate
the surface area of the cone.

(7 marks )
Formulas: ’
"1
. 4= [=rd6
4a 2
) B . 2 2 }é
A=2r Jx (é) + (@j dt
VRN dt
B 2 2 }é
AzZﬁIy [ix_] +(EZ] dt
1 (\dt dt
Question 3
(@) Sketch, on the same diagram from APPENDIX 5, the polar curves
Circle:r =1
Cardioid:r =1+ cosé
(5 marks)
(b) Determine the points of intersection of the circle and the cardioid.
(3 marks)

-

FKB 24302 ENGINEERING MATHEMATICS 3




-

JAN 2010 . CONFIDENTIAL

(c) Hence, show that the area of the region which lies inside the cardioid and outside

s
-

T

the circle is + Z units?
(7 marks)
Question 4

\
)

B

Figure 1

The diagram in Figure 1 shows a triangle OAB with M is the midpoint of the line AB.
. I S
(a) Determine OM in terms of a and b.
3 (3 marks)

(b) If OA= |"‘J+2k and OB'_' '|+2J+2k , determine AM

in Cartesian form.

( 3 marks )
N .
(c) Hence calculate the length of AM .
' (2 marks )
—_
(d) Determine the unit vector that has the same direction with AB.
(2 marks )
E— B —
(e) Calculate the angle between OA and OB correct to two decimal
places.
(5 marks )

4
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Question 5

}(a) &vén OA= 3i+4j ang OB= 2hi-hj .

(b)

(c)

4

—_—

(i) Determine - AB i terms of h.
(1 mark)

4 . .
(ii) it AB= 9i+K |  calculate the value of h and k. -
(2 marks)

Giventhat OA= 2i+j-3k OB=i-2j+K ana OC= -i+j-4k
Dqterming the following: —

0 'o“_A-[CTBx 6&)]

(2 marks )

e 55%—;— OA
| ‘ (2 marks )

(i) \CTBx% 5A|
| " (2 marks )

Atetrahedron has vertices at and A (2,1,1),B(1,-1,2),C(0,1,-1)and
% : 4
D (1,-2, 1) . Prove that the volume of the tetrahedron is —3- unit® .

(6 marks )

END OF QUESTION

I
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. APPENDIX 1

STANDARD TRANSFORMATIONS

T.
(1) Rotation through an angle , 0, cos@ —siné
~ about the origin M=| .
sinf cos@
| . 4 (0 1
(2) Rotation through 5 M = -
clockwise about the origin a
| . 4 0 -1
(3) ‘ :Rotatlon through 5 M = { =g
anti -clockwise about the origin
‘ | , , 1 0
4) - . Reflectionn the x-axis M = 0 i
: e -1 0
(5) Reflection in the y-axis M = 01
L. . 0 1
. (6) | Reflectionintheline: Yy =X or M =
| _ 1 O
y—x=0
‘ s 0 -1
(7) | Reflectionin the line: y=—X or M =
! -1 0
y+x=0
(8) | Reflection in the line : ¥ = ™% or Mo cos26  sin26
y=xtan6 sin20 —cos28
|
NOTE : m =tan® where :

|
|
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1—tan249_1—m2

cos260 = — = .
l+tan“ 8 14+ m

) 2t
sin 26 = an20 = 2m
l+tan’ @ 1+m?*

(9) | Shear of 0 in the direction O,

1 tan @
M =
L0 1

(10) | Shear of 6 in the direction Oy

1 0
M =
(tan@ lj

Y
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"= . TRIGONOMETRIC IDENTITIES AND FORMULAS

csch = L sin(—8) = —sin@
sin@

“ sech = 1 cos(—8) = cosd
cos@

cotl = 1 _ 0?5_9 tan(—@) =—tand

tand  sinf ,

tan — sin@ cse(- ) = —csch

cosé

sin@ +cos’ @ =1

sec(-0) = sectd

1+ tan’0 =sec’*0

cot(— (9) = —cotd

[+cot’@ =csc?

sin(4 + B) = sin Aces B + cos Asin B

sin(4 — B) = sin Acos B — cos Asin B

cos(A4 + B) = cos Acos B —sin Asin B

cos(4 — B) = cos Acos B +sin Asin B

tan A +tan B

tan(d + B)= 7=

tan A —tan B

tanlA-B)= ——Mm——
an( ) 1+tan Atan B

sin26 = 2sin@cosf

c0s26 =cos’ @ —sin’ @

........... =1-2sin’*@
.......... =2cos’6 -1
tang _ 1—'cost9 _ sin@ tan2g — 2tan§)
. 2 siné 1+cos@ —tan“ @

sinacos 8 = %[sin(a + B)+sin(a - B)]

FKB 24302 ENGINEERING MATHEMATICS 3

2
cosasin ff = %[sin(a + ) —sin(a - ,B)] sina —sin f = 2008 2T p sinZ ; p
cosacos ff = -;—[cos(a +f)+ cos(a - ﬂ)] cosa +cos = 2cos At cosZ ; p
sinasin ff = %[cos(a ~ B)—cos(a + )] cosa —cos f# = —2sin a+p sinZ ; p
7
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APPENDIX 3

B DIFFERENTIATION

- ~

TRIGONOMETRIC FUNCTIONS

?TANDARD FbRM GENERAL FORM
< _(sin x)= cos x 4 (sin £(x))=cos f(x)f(x)
dx dx ,
2 (eos x)= =sin x (o £(0))= =sin £ () /')
%(tan‘ x)=sec * x %—(tan f(x))=sec ? f(x). f'(x)

de—(ésc x)= —csc xcot x %(csc f(x))= — csc ’f(vxq)cot Ffix) fi{x)

—g—(sec x)= sec x tan x fx—(sec f(x))= sec f(x)tan f(x).f'(x)

ax

;i—-(cot x)= S 2 x %(cot F(6))= —csc ? £ (x). f'(x)

EXPONENTIAL FUNCTION

STANDARD FORM GENERAL FORM
d ; d :
—e* =¢" = el ) = o/ £1(x)
dx dx -

LQGARITHMIC FUNCTION

STANDARD FORM GENERAL FORM
ﬁ—lnx-—-l— —d——ln f(x):i—(i)-
dx X dx f(x)

-
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h INTEGRATION

TRIGONOMETRIC FUNCTIONS

*STANDARD FORM

GENERAL FORM
Where : f( )—ax+b

jcosxdx =sinx+c ' sin f( )
cos flx)dx =
Jeos flekde =5
jsinxdx=—cosx+c —cosf(x)
sin f(x )dx = +c
Jsin fleke=——53
J-secz‘ xdx=tanx+c J‘secz (x)d _ tanf(x) o
| /')
‘ J.secxtanxdxz.secx+c jsecf( )tanf(x)dx— secf( )+c
‘ /()
‘J.cscxcotxdxz—cscx-kc Icscf( )cotf(x)dx— —08e f( )+c
_ /()
J.csc2 xdx=—cotx+c jcscz f(x)dx;—COtf( )
fx)
EXPONENTIAL FUNCTION |
STANDARD FORM GENERAL FORM
Where : f(x)=ax+b
je"dx =e’ +c Jef(x)dx: e/
FORM OF 1/x
STANDARD FORM GENERAL FORM
Where : f(x)=ax+b
J.ldlen‘xl+c j 1 dlenlf(x)l s
X OPAC)
9
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