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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.

L

This question paper is printed on both sides of the paper.
3. Please write your answers on the answer booklet provided.

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

5. This question paper consists of THREE (3) parts. Part A, B and C. Answer all questions
in Part A and B. For Part C, answer two (2) questions only.

6. Answer all questions in English.

7. Formula Sheet is appended.

THERE ARE 8 PAGES OF QUESTIONS, EXCLUDING THIS PAGE.




PART A (Total: 15 marks)

MULTIPLE CHOICE QUESTIONS
INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

1.
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Determine the amplitude of y = -3cos(x +2).

A2

OO0 W
w

Simplify the trigonometric expression: csc 6 tan6

A. secl
B. cos@
C. sin6
D. cot6

Solve 2sin0+1=0

A, 30°, 150°
B. 150", 210°
C. 307, 330°
D.  210°, 330°

(fog)(x) means

A f(x)-g(x)
B. flg(x)]
C. glf(x)]
D.  g(x)-f(x)
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5. (g°g)(x) means
g(x)-g(x)
[g()P?
glg(x)]

o o o >

g*(x)

2 —
6. Compute the limit of lim % 20 ;
x5 x —§

A. undefined
B. O

c. 1

D. 10

7.  The differentiation of 2In(x +1) is

1
. 2(x +1)
1
B_ -
X +1
2
C.
2x +1
D. 2
X 41

1
8. Giventhat g(x)=(8x-3)?. Determine g'(x).
1

A.  4(8x-3)?2

1 3
B. —(8x-3)2
2( )

3
C. 4(8x-3)2

1

1 o
D. —(8x-3)?2
2( )
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9. The second derivative of y =—x> +2x* -5x +3 is

A —3x*+4x-5

B. 3x?+4x
C. -6x+4
D 6x +4

10. The differentiation of sin 2x with respectto x is

A.  2sin2x
B. 2cos2x
C. sin4dx
D. cos4x
" f(x) ,

Given y :(— , choose the correct formula for quotient rule.

glx

g(x)f'(x) - g'()f(x)
A- 2
(9(x)

B. f(x)g'(x)+g(x)f'(x)

g'()F () + g(x)f' (x)
(g(x)y’

D.  f(x)g'(x)-g(x)f'(x)

N =

12.  The integration of y:gﬁ is
2
2
A Xic
3
B x2+C
c. X*.¢c
2
2
D. *?.¢
2
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b b b
13. If _[f(x)dx =c and Jg(x)dx = e, evaluate j[Bf(x) + %g(x) —1)dx terms of a, b, ¢

and e.

1

A. 3c+—e-b-a
2

B 3e+1c—b—a
’ 2
1

C. 3c+~2~e—b+a

D. 30+%e+b—a

|
14, [ (6-2x)dx =
A 10
B. 8
g 12
D. 2

d
15. Use the areas in the shaded regions shown in the figure below to determine ff(x) ax .

a

A, -0.2unit’
B. 2.4 unit’
C. 26 unit’
D. 5 unit’

WQD10202 TECHNICAL MATHEMATICS 2 4




CONFIDENTIAL

PART B (Total: 45 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

Given that cosa :% with a is an acute angle (a in the first quadrant) and tan 8 = —153

with S is an obtuse angle ( # in the second quadrant). Determine:

a) sin(f-a)
b) tan2p
[7 marks]
Question 2
Given f(x)=2x? +5x and g(x) = x +5, determine each of the following:
a) f(-2)
b)  (feg)x)
[5 marks]
Question 3
Evaluate the limits of the following function;
2
al  lim
x=3 X +3
_ Pip-p
b lim
) t>1 t2 -1
[5 marks]
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Question 4

x*+4x +4

Givenf(x) = T
+

a) Determine f'(x)

b)  Hence, calculate the value of '(2).
[7 marks]

Question 5

Determine Z—y of xy? —3x% = xy +1
X

[7 marks]

Question 6

Sketch the graphs of y = 2x* and the line y = 8. Hence determine the area of the region

enclosed by the graphs.
[8 marks]

Question 7

1 2
Evaluate .[3—1 dx by using substitution method.
X+

[6 marks]
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PART C (Total: 40 marks)

INSTRUCTION: Answer TWO questions.

Please use the answer booklet provided.

Question 1
Given y =4sin2x . '
a) State the period and the amplitude.

b) Sketch the graph for two cycles beginning with x =0.

c) Onthe same axes, sketch y = 8sin2x

[20 marks]

Question 2

a) Given x°y + xy® =2, determine Z—y at the point (1,1).
X
b) The volume of a water in a hemispherical bowl of radius 30cm is given by

V= %n (36x% —x*) where x cmis the depth of the water. If the water is poured in at

a constant rate of 10 cm’s ™', at what rate is the level rising when the depth is 8cm ?

[20 marks]
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Question 3

a) Determine I—z—i dx.

x2 +x-1

b) Calculate the area of the region bounded by the curve y = x* - 4, the x-axis,

x=-1and x=4.

25 1

-10

[20 marks]

END OF QUESTION
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FORMULA SHEET
TRIGONOMETRY IDENTITIES

FORMULAS FOR NEGATIVES

FUNDAMENTAL IDENTITIES
0= 1
Y " ging sin(-0)=-sino
il e cos(-0)=cos@
cotd = 1 cosé
“tan®  sind tan(-0) = —tan6
0 - sin®
tane = cose csc(-60)=—-csco
sec(-60)=sech

sin?0 +cos? 0 =1

1+tan®0 =sec? 0

cot(-0)=—cot0

1+cot?0 =csc? 0

ADDITION FORMULAS

SUBTRACTION FORMULAS

sin(A + B) = sin Acos B + cos Asin B

sin(A - B)=sin Acos B - cos Asin B

cos(A + B) = cos Acos B - sin Asin B

cos(A — B)=cos Acos B + sin Asin B

tan A+tanB

tan(A+B)= ——————
an( " ) 1-tanAtanB

tan A -tanB

tanfA-B)= ——8
an( ) 1+tan AtanB

HALF-ANGLE FORMULAS

DOUBLE-ANGLE FORMULAS

) 1-cos0 . .
sin— =+ sin20 = 2sin0 cos6
2 2 RS .
0 1+ cosd cos 20 = cos?* 0 ~sin? 0
cos— =+
2 2 e =1-2sin’0
.......... =2cos?0-1
8 1—cosf
tan— = s 1L tan20 = 2tan29
1-tan“ 0
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PRODUCT-TO-SUM FORMULAS

SUM-TO-PRODUCT FORMULAS

sinacosff = %[sin(a % ﬂ)+ sin(a - /3)]

sina +sinf =2sin2 ¥ B sos 2B ;ﬁ

cosasinf = %[sin(a +B)-sin(a - ﬁ)]

sina —sinf = ZCosMsinfx—;—ﬂ.

cosacosf = %[cos(a + [3)+ cos(a - ﬂ)]

o+ o -
cosa +cosf = 2cos———ﬁ cos—ﬁ

sinasinp = %[cos(a —B)-cos(a + 13)]

oa+p

o-p
2

cosa —cosfP =-2sin sin

DIFFERENTIATION

STANDARD FORM

GENERAL FORM

Ed; (sinx)=cos x

d ;. '
o (sinf(x))=1f"(x)cosf(x)

d .
—(cos x) = —sinx
dx

d ) i
a(cos f(x))=~f"(x)sinf(x)

2. (tan x) = sec? x
dx

d o 2
= (tanf(x))=f (x)sec®f(x)

——(csc x) = —csc xcot x
dx

d .
a(csc f(x)) = —f'(x)csc f(x)cot f(x)

—d-(sec X) = sec x tan x
ax

d '
o (secf(x)) = f'(x)secf(x)tanf(x)

i(cot x)=-csc? x
ax

i " 2
dx (cotf(x))=—f'(x)csc? f(x)

EXPONENTIAL FUNCTION

STANDARD FORM

GENERAL FORM

9 g0 _ p(x)e/t)
dx

LOGARITHMIC FUNCTION

STANDARD FORM

GENERAL FORM
i]nX:_l iInf()():f()()
ax X adx f(x)
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INTEGRATION
STANDARD FORM GENERAL FORM
Where : f(x)=ax +b
Icosxdx:sinx+c jcosf(x)dx: sinf(x)+c
F(x)
Isinxdx:—cosx+c J’s,nf dX_LE?S_f_(,)JrC
f'(x)
jseczxdx:tanx+c Jsecz F(x)dx = tanf(x)+c
F'(x)
.[secxtanxdx =secx +¢C Jsec F(x)tanf(x)dx = secf(x) 5
f'(x)
Jcscxcotxdx =-CSCX+C Jcscf(x)cotf(x)dx _ "CS'C f(x) B
| ")
j‘csczxdx:*cotxﬁtc Icsc F(x)dx = — cotf(x )+C
F'(x)

EXPONENTIAL FUNCTION

STANDARD FORM

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

jexdx =e* +c

f(x)
jef(x)dx =2 "~ i@

f'(x)

LOGARITHMIC FUNCTION

STANDARD FORM

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

fl dx =Injx|+ ¢
X

j_ lnlf x)l
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