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Answer all the following questions.

(a)

(b)

(©)

(d)

If y=In( —2.1c+2.1c2)§ , determine the fi}i

dx

(5 marks)

Find 2 if y = [x*[fsin’ )]+ 27
dx

(6 marks)
Given parametric equations x = i and y = %é . By using Chain Rule, find
the ﬂi

dx

(7 marks)

By using the Implicit Differentiation, determine the Ld{—y for
X

Iny+2xy* =100—x.

(7 marks)

Answer all the following questions.

(a)

(b)

(©)

Find the intervals where the function f(x)= %f +%I2 —3x+4is increasing

and decreasing.
(5 marks)

Determine the intervals where the function f(x)=4x"-5x'—-10x+11 is
concave upwards and downwards.

(5 marks)

The radius, rcm of a spherical balloon at time ¢ seconds is given by
r=3+—1*ﬂ.
1+2

(1) Identify the initial radius of the sphere.
(1 mark)

(i)  Determine the rate of change for the surface area of the sphere when
t=2.
(6 marks)
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(d) Sand is falling at a constant rate of 8 m*/min, forming a cone shape as it falls to
the ground, where the height of the cone is twice its radius. Determine the rate
of change of the cone's height when its height reaches 2 meters by using

Vv :lm‘lh.
3

(8 marks)
Q3  Evaluate the following integrals using a suitable integration method.
s"/ *+5
(@) I Y %
(6 marks)
5
b ST .
() I 2x" 4 Tx—4
(6 marks)
() [xcos(5x-2) dx.
(6 marks)
s 2
(d) Show that j —sec(3t —m)tan(St —7x) dt = —
07 T
(7 marks)
! g 1% ;—;" > t
| ?f }EEJI“ oy ?"g___"ﬁ
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Q4

Answer all the following questions.

(a)

(b)

(©)

Figure Q4.1 below shows the results from flexural testing of a concrete prism
to investigate the fracture energy of foam concrete with density of 1600 kg/m>.
Fracture energy, Gr can be calculated by finding the area under the graph up to
the maximum load. The relationship between flexural load — deflection can be

express by the function of y =15.429x* —0.1942x+0.119.

12

Maximum point: )
(0.852, 10.664)

10

Flexural Strength (kN)

Minimum point;
0.0)

0 0.2 04 0.6 0.8 1 1.2
Deflection (mum)

Figure Q4.1 Flexural Strength — Deflection of Foamed Concrete (1600 kg/m?)

(1) Determine the fracture energy of the foam concrete (area under the
graph).
(4 marks)
(i)  Fracture energy can also be calculated by using formula
U, +mgd .
; =22 "% From this formula, the value of fracture energy
" B(W-a,)

obtained was 3.325 kN/mm. Calculate the percentage different and
justify your answer in Q4(a)(i) with the calculated G using the formula.
(2 marks)

Find the area of the surface generated by revolving the curve y=+2x-x* for
0.5 < x £1.5, about the x - axis.
(8 marks)

Calculate the radius of curvature of the curve +/x +\/; =/m at the point of

[m m} -
et S
o .\ TERBUKA ~

» I
Lr————

(11 marks)
- END OF QUESTIONS -
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APPENDIX A
Table APPENDIX A.1
Differentiation Rules Indefinite Integrals
~%[k]z(), k constant J.kdvczkx+C
d [ n ] n-1 xn%-l
L ¥ di= ol -
dx f X —_ s n# -l
gx—[!n|x|]=% j%: Infx|+C

%[cos x] =-sinx

Isinxdx =—gcosx+C

% [sin x]=cosx

J-cosxdx:sinx+C

d 2
—[tan x] =sec” x
dx

_[secz Xxdx=tanx+C

i [cot x] = —cosec 2x
dx

J.C()seczxdx =—cotx+C

iij [sec x] =secxtan x

Isecx tanxdx=secx+C

dx
= [cosec x] = —cosec x cot x Icosecx cotxdx =—cosecx +C
X
i[e"']=e’ J'exdr:ex+C
dx

————
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Table APPENDIX A.2

Trigonometric Identities

2 . 2
cos” x+sin-x=1

1+tan® x =sec’ x

cot’ x+1=csc’ x

sin2x = 2sin xcos x

2 )
COS2x =c0S" x—sin” x

cos2x=2cos” x—1

cos2x=1-2sin* x

2tan x
tan2x =

l1-tan’ x

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

cos(x+y)=cosxcos yFsinxsin y

tanx+tan y

taH(Xiy):1$1*.anxtany

2sinxcos y =sin(x+ y)+sin(x—y)

2sinxsiny =—cos(x+ ) +cos(x— )

2008xc0s y =cos(x + y)+cos(x—y)

Logarithm

ax - ex[na

_log, x

log, x
log, a

TERBUKA

e — —————
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APPENDIX B

Area between two curves

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

Area of surface of revolution

f 2
Case 1- Revolving the portion of the curve about x-axis: S = 21 f: i (Z—D dx

2

Case 2- Revolving the portion of the curve about y-axis: S = 2w f cd x |1+ (Z—;) dy
2

Parametric curve- Revolving the curve about x-axis: $ = 21 f; yJ (%) + (%) dt
2 2

Parametric curve- Revolving the curve about y-axis: S = 27 fcd x\/ (%) T (%) dt

Arc length
2
x-axis: L = f; 1+ (j—z) dx

2
y-axis: L = fcd 1+ (z—;) dy

Parametric curve: L = fab \/ (2—:)2 + (%)2 dt

Curvature

&2
dx?

Curvature, K = 3
2o
1+(2
[+ ]
1
K

Radius of curvature, p =

Curvature of parametric curve

£y -yl
(2+32) 72

1
Radius of curvature, p = o

Curvature, K =

T DILTIL L
i f Ei‘-@;f; 193 . V"

]
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