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Q1 Limits is a fundamental concepts behind derivatives and calculus in general, which is
used to describe the behavior of f(x) as x approaches a.

(a) Find the following limits.

2 2
) limx 2hx+h ‘

x> h X— h
(4 marks)
(i1) lim E[ S ]
=0 x\4+x 4-—x
(4 marks)
(i)  lim vx* +6x* —x*.
(6 marks)

(b) Compute the values of 4 and B so that g(x) is continuous everywhere.

.
o I 7
sm(—J+Ax , X<l
X

g(x):J x*-Bx+2 , x=1,
o |

2x—3

(6 marks)

Q2 Derivatives is very important since it is widely used in science and engineering
technology.

. . d
(a) Flndayfor y = tan (x%i) atx =0.

(5 marks)
(b)  Differentiate y = ————  using logarithmic differentiation.
Ja+D(x+2)
(7 marks)
2
(c) Ify =e*sin3x, ﬁnd% and :x—z . Hence show that
d? d
a2+ 10y =0.
(8 marks)
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Q3

Q4

Q5

The antiderivative or integration has also been a major parts of the key concepts in
mathematics for engineering technology.

x+4

(a) Solve [ " dx.

(6 marks)
(b)  Compute [*xsec® x dx using the tabular method.

(6 marks)
(c)  Find the integrals [ 3+5:i using substitution t = tan%x .

(8 marks)
The linear approximation basically are related to power series expansion.
(a)  Given a function f(x) = cos?x.

(1) Determine the first four nonzero term of Maclaurin series for f(x).
(8 marks)

(i)  Hence, referring your answer in Q4(a)(i), compute % (" gos? x).
(4 marks)

(iii)  Also, referring your answer in Q4(a)(i), evaluate ) 01 cos?x dx .
(3 marks)

(b) Use the ratio test to determine whether the given series are converge or not.

55
zm
n=1 43n+1 ('ﬂ.+1)

(5 marks)
Given a vector-valued function r(t) = ti + Insin 2t j + cos 2t k.
(a) Find the limits of r(t) as t approaching /4 .

(4 marks)
(b)  Calculater'(t) att =m/4 .

(6 marks)
(c) Find the vector equation of the tangent line of r(t) at t = /4 .

(5 marks)
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(d) Consider a vector-valued function s(t) = 2i+Insin2tj. Hence, solve

fr(t) —s(t) dt.
(5 marks)

- END OF QUESTIONS -
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APPENDIX A

INDEFINITE INTEGRALS

n+l

n#-—1

J'x"dx = +C,

n+1

1
j— dx = In|x|+C

X
Icosx dx=sinx+C
J-sinx dx=—cosx+C
Iseczxdx:tanx-l-c
Jcscz xdx=—cotx+C
Jsecxtanx dx=secx+C
Icscxcotx dx=—cscx+C
J-.c:‘d_x:eI +C
j’coshx dx =sinhx+C
Isjnhxdxzcoshx+C
Jsechzx dx =tanhx +C
J-cschzx dx=—cothx+C
Isechxtanhx dx =—-sechx+C

Icschxcothx dx =—cschx+C

TRIGONOMETRY SUBSTITUTION

Expression

Trigonometry

x=

ktan 8

Vx* —k?

x=ksecf

B* =22

x=

ksin @
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TRIGONOMETRY SUBSTITUTION

t=tan-x

1
2

COSX =

dx =

|

1+¢
2dt
1+1*

2

TRIGONOMETRIC IDENTITIES

cos’ x+sin’ x =1
sin 2x = 2sin xcos x
cos2x = cos* x—sin’ x
=2e08” x—=1
=1-2sin’ x
1+tan® x =sec’ x
14cot” x=csc’ x
tan2x = O
1—tan® x
tan(x+ p) = tanx +tan y
lFtanxtan y
sin(x + y) = sin xcos y +sin ycos x
cos(x + y) = cosxcos y Fsinxsin y
2sin axcoshx = sin(a + b)x + sin(a — b)x
2sin axsin bx = cos(a —b)x —cos(a + b)x
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