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Q1

Y
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Use the graph of the function y = f(x) in Figure Q1 to find the following
limits:

@ Jimf@)
@ limF@)
Gi) I f)
@) lim @)
™) lim, ()
o) lim fGx)
o) lim £x)
(viii)  lim f(x)

(4 marks)
Evaluate each of the following limits by using L’Hopital’s rule:
. . 3x-5
@ achrgz 6x+8 °
(3 marks)
. . X+ cos(mx)
W
(3 marks)
. Inx
(iii) limi —-,
X—00 -
X3
(4 marks)

TERBUKA

Determine the limits and examine whether the following functions are
continuous at x = 1.

; _H—-x* ifz<ei
@ f(x)'{2+x2 ifx>1
(3 marks)
@ reo={', TI5T
(3 marks)
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Q2

Q3
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(b)

©

(2

(b)

©

By using Chain Rule, differentiate y = cot (il;r:—x)

(6 marks)

Find dy/dx if y* = x? + sinxy.
(8 marks)

Find the slope of tangent line to x = t5 — 4¢3, y = t? at the point t = —2.

(6 marks)
Find the set of value of x for which the function
f(x)=-§x3 - %xz —3x+4
@A) is increasing.
(i)  is decreasing.
(4 marks)
Find the set of value of x for which the function
J(x)=4x3 - 5x2 —10x + 11
(i) is concave upwards.
(ii)  is concave downwards.
(4 marks)

The given Figure Q3 shows a combined solid which consists of a cuboid
surmounted by a semi cylinder with a common face PQRS. The breadth and
the length of the cuboid are x cm and 2x cm respectively and its height is y
cm. Given that the total surface area of its combined solid is 8000 cm?, prove

that y= —[32000 — (8 + 5m)x?].

TERBUK A

(12 marks)
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Q4

Q5

sEASE melA nat

@

(b)

©

(d)

(@

(b)

Evaluate each of the followings:

@ fy 3+ Vi)t

(2 marks)
o5 41

G) J, (; - xz) dx.

(2 marks)
Integrate the following by using substitution method.

cos 5x

f esin5x dx.

(4 marks)
Integrate the following by using partial fraction method.
j x+1 d

x(x2 +2) “*

(6 marks)
Integrate the following by using by parts method.
f(Inx)? dx.

(6 marks)
Given f(x) = 25x — sin 2x.

. : b e , dy 1
@) Find the derivative of f/(x) using formula —— = a .
dx ) d
Yy
(5 marks)

(ii)  Find the derivative of f/(x) using implicit differentiation.
(5 marks)

Differentiate y = sin~1(x3) + xsin"'x + V1 — x2 with respect to x.

(7 marks)

TERBUKA

CONFIDENTIAL



CONFIDENTIAL BFC 13903

(©) Integrate the following trigonometric function:

I dx

1-9x*
(3 marks)
Q6 (a)  Find the area below f(x) = —x2 + 4x + 3 and above
g(x) = —x* +7x* — 10x+5 overthe interval 1 < x < 2.
(4 marks)

(b)  Calculate the exact area of the surface obtained by rotating the curve
y=+vi+e* at0<x<1.

(6 marks)
(©) Find the radius of curvature of y = /9 + 4x at x = 4.
(10 marks)
- END OF QUESTION -
TERBUKA
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Formulae
Differentiation Rules Indefinite Integrals
i[k]:O, k constant _[kdx=kx+C
dx
d [ n] n-1 xn+l
—IX |=nx x"dx — +C, n#E—1
e J. n+l
d 1 dx
——|Injx||=— — =Inlx|+C
il7—[cosx]=—~sinx jsinxdx:—cosx+C
%[sinx]=cosx J.COSxdxzsinx+C
i[tanx]—:seczx ISﬁCszx=wnx+C
dx
d 2 J.coseczxdx=—cotx+c
—|cot x|= —cosec“x
2 feot
il’—[secx]zsécxtanx ISchtanxdx:sec)H-C
dx
%[cosec x] = —cosec X cot x I cosec xcot xdx = —cosec x + C
d x x J‘ex dx == ex + C
—le*|=¢
L]
—c—i—[coshx]:sinhx Isinh xdx =cosh x+C
dx
—d—[sinhx]:coshx "'cosh xdx =sinh x +C
dx
i[tanhx]:sechzx ISﬁChzxdx:tanhx+C
dx
4 [coth x] =-cosech’x _[COSCChz x dx=—cothx+C
dx
—;—x[sechx]:-sechxtanhx Isechxmnhxdx:—sechx+c
g; [cosech x| = -cosech x coth x I cosechxcothxdx = —cosechx + C
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Formulae
Trigonometric Hiperbolic

) .3
cos  x+sm x=1

X —X
' g2 —
smh x = e

l+tanx=sec’ x

X

£ +&

=

coshx =
P

cot’ x+1<cosec’x

cosh® x—sinh®x =1

sin 2x = 2sin xcosx 1—tanh® x = sech’x
2 = 2 3 %32
COs2X=CO08 Y—5in" X coth™ x—1=cosech'x
cos2x = 2¢cos x—1 sinh 2x = 2sinh xcoshx

. 3
cosZr=1-2sm" x

cosh2x =cosh® x +sinh*x

— ; P
o 2 = -_&m;x cosh2x =2cosh” x-1
l—tfan” x
sin(x+ y)=sin xcos y +cos xsin y cosh?x =1+ Zsinhx
- - ’ = *F 51 X5t 2 X
cos{x* y)=cosxcos y Fsin xsin ¥ tanh 2 = tanh&
1+tanh- x
. , Enxttany inh {x =+ 1} = <inl e e
tonfx + y)= 2 ¥ sinh (x * y) = sinh xcosh y £ cosh xsinh 3
" 1Ftanxtany

2sin xcos y = sinfx + ¥)+sin(x - y)

cosh(x + y)=cosh xcosh y +sinh xsinh v

2sin xsin y =—cos{x+ y )+ cos{x — ¥) tanh(x £ y)= tanh x £ tanh ¥
"~ 7" 1ttanhxtanh y
2cosxcos y = cos{x+ y)+cos(x—y)
Logarithm Inverse Hiperbolic
a* =™ sizzh‘l.1:=!11(:rc-3-\143r:2 +1)‘ anyx.
bg, x= log, x ccsh“x=h£x-:-\/xl —}'.); +31
log; a ‘
tanh? x= ih(}iﬁ}
2 \-x) -1<x<1
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Formulae

Intggljﬁen of Inverse Functions

I J_— =sm” ( )+C
.[ az?il_: = %tﬂﬂ'liz‘%ﬁ_

& 1 ax)
f}aIF__.:. L [n,ﬁg
_"Jﬁ_—-smh'z(l)+c a=0.

X>=da
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Formulae
Differentiation of Inverse Functions
¥ ﬂ
dx
smu 1 . gjﬁ }ul{l
Nl-g® dx
L”GSwl u — I,m EZE flll <1
Al—g? dx’
tan ™t u _ 1 dﬂ"
1+ dx
cot™ u _ 1 @
1+ dx
-1 ‘
SeC o u ———{:_ﬂ R Iul =1.
piu® —1 dx
cosec 1 du 7
SPEE - samiar i } 1.
v -1 dx
smh -1 P 1 du
Vit +1 dx
cosh™ u 1 du o[> 1
nm ax
tanh ' u 1 du
1—-u dx
coth™ u 1 du
e ul>1
1-u dx i
sech™u 1 du
—_—— O<u<l.
ul—p® dx
cosechi’'u 1 du w0
Visw® @x
TERBUKA
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Formulae

Area between two curves
Case 1- Integrating with respect to x: 4 = f:[f(x) —g(x)]dx
Case 2- Integrating with respectto y: 4 = fcd[f(y) —g()ldy

Area of surface of revolution

-
Case 1- Revolving the portion of the curve about x-axis: S = 27 f: y J 1+ %) dx

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

2 2
Parametric curve- Revolving the curve about x-axis: § = 27 fab y \/ (%) + %) dt

. . % d dx\2 y 2
Parametric curve- Revolving the curve about y-axis: S = 21 fc x (EE) + (E dt

Arc length

2

x-axis:sz: /1+ Z—Z) dx
. d 2
yaxis: L= [~ [1+ (dy)

d
Parametric curve: L = f: (Z:) ( ) dt

Curvature

[1+(
Radius of curvature, 0 =
Curvature of parametric curve
Curvature, K = M S—
T @2 TERBUKA

!
Radius of curvature, p = =
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