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Q1

Q2

Answer all the following questions.

(a) Ify= xx—22 find the - and jri?
(10 marks)

(b)  Compute the derivatives of y= (2x+ 5)° (x3 - 5)13.

(5 marks)
(¢)  Determine the derivatives of y = In (3x— 1).

(4 marks)
(d)  If 3y* - 2x* = 2xy, determine the %

(6 marks)

An experimental work on reinforced concrete beam was conducted to investigate the
behaviour of the beam under flexure. From the experimental result of control beam
testing, load versus deflection (P-8) graph was plotted and can be written as a function
of:

P =-0.7916% + 16.8026 + 3.031

(a) Find the critical point.
(4 marks)

(b) Determine the intervals where the function is increasing, decreasing, concave
up and concave down.

(9 marks)

(c) Explain what the critical number represents in this function.

(2 marks)

(d)  Concrete cubes were casted to identify the compressive strength of the concrete.
The cubes were heated in an oven for one hour. The temperature of the oven
was set to be 80°C. Upon heated, each side of the cube increases at a rate of
0.005 m/s.

(i) Determine the rate its volume increasing when each side has length of
0.151 m. Give your answer in cm?/s.

(5 marks)

(i)  Determine the rate its surface area increasing when each side has length
of 0.15 m. Give your answer in m%/s.

(5 marks)
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Q3

Q4

Evaluate the following integrals using a suitable integration method:

(a)

(b)

()

(d)

(e)

[ #2-3F a.

(3 marks)
[
(1+x)
(5 marks)
2z dz
s
(5 marks)
Ie" cosx dx.
(7 marks)
e
(x+2)
(5 marks)

Answer all the following questions.

(a)

(b)

(c)

Determine the area of the region between the X - axis and the graph of
f(@)=x"—x'=2xfor ~12552.

(9 marks)

Find the area of the surface generated by revolving the curve y=2+/x for
1< x <2, about the x - axis.

(8 marks)

4\/5 3/2

Calculate the length of the curve y = —3—x “—lforo<x<1.

(8 marks)

- END OF QUESTIONS -
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APPENDIX A
Table APPENDIX A.1
Differentiation Rules Indefinite Integrals
%[k]:(), k constant Ikdx:kx+C
n+l
[ ] =X e
dx " * nel 0 "
d dx

E[lnlx” = J-7= lﬂ|X|+C

dx

%[sin x]=cos x

N

E[tan x]=sec? x

Jcosxdx =sinx+C

—|cot x|= —cosec*x
4 fota]

j-se:c:2 xdx=tanx+C

d
—[sec x]=sec xtan x
dx

J-cosec?‘xdx =—cotx+C

— [cosec x] = —cosec X cot x
dx

Isecx tanxdx=secx+C

g’c_[ex]ze,

fcosecx cotxdx=—cosecx+C

Ie’dxze" +C
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Table APPENDIX A.2

Trigonometric Identities

2 = 2
cos” x+sm x=1

1+tan” x=sec’ x

cot® x+1=csc” x

sin2x = 2sin xcos x

cos2x = cos” x—sin® x

cos2x=2cos” x—1

cos2x=1—2sin’ x

2tan x

tan 2y =——8H ——
I—-tan” x

sin(x+ y)=sinxcos y+cosxsin y

cos(x+y)=cosxcos yFsinxsiny

tanx*tany

tan(x+y) =
IFtanxtan y

2sinxcos y =sin(x+ y)+sin(x—y)

2sinxsin y =—cos(x+y)+cos(x—y)

2cosxcosy =cos(x+y)+cos(x—y)

Logarithm

X __ _xna

a =e

_log, x

log, x
log, a
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APPENDIX B

Area between two curves

Case 1- Integrating with respect to x: 4 = fab[f(x) — g(x)]dx
Case 2- Integrating with respect to y: 4 = fcd[f(y) —g(y)ldy

Area of surface of revolution

[ 2
Case 1- Revolving the portion of the curve about x-axis: § = 27 f: o (Q-) dx

Case 2- Revolving the portion of the curve about y-axis: § = 27 f x |1+ ( ) dy

Parametric curve- Revolving the curve about x-axis: § = 2 fab y (%x;) (dy) dt

2
Parametric curve- Revolving the curve about y-axis: § = 27Tf X ([::) " (%9 dt

Arc length
2
x-axis: L = f; 1+ (%) dx
2
y-axis: L = fcd 1+ (%) dy

2 2
Parametric curve: L = f: /(% + (% dt

Curvature

=

]

Curvature, K =

Radius of curvature, p =

Curvature of parametric curve

|iy—yi|
G2+y2) 72

1

Radius of curvature, p = —
K ——
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Curvature, K =
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