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Find
; x+7x
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(i) lim>——2
X—=a x — a

By using L’Hopital’s rule, find

) . sinx—x

1 lim

® =0 sinx
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. . x°-=100

11 lim .
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Given
x-2,

f(x)={ "

x,

Find

@  lim f(x).
()  lim f(x).
(i) lim f(x).
(iv)  f(0).

W) Is the function continuous at x = 0? Give the reason.

(9 marks)

(8 marks)

(8 marks)
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Differentiate the following functions with respect to x.

3

() y=m

(ii) y= x*

COs X

(i) y=——
1+sinx

If 3y? —2x* =2xy, find % in terms of x and y.

Let f(x)=(x"-1).
(i) Find all critical points of f(x).

(12 marks)

(5 marks)

(i1) Hence, determine whether the critical points is minimum, maximum or

inflection point.

Find the following integrals
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(i) j(x -De* 2 gy

Evaluate
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(8 marks)

(7 marks)

(8 marks)

(10 marks)
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Q4 (a) Find f'(x) for each of the following functions.

1+4x)
1-4x

i  f(x)=tan” (

(i1) f(x)=sin" (Inx)
(10 marks)

(b) Find area of the surface that is generated by revolving the curve y = 33x between
y =-1and y = Qabout the y-axis.
(10 marks)

(c) Find the curvature if x =cost and y=In2¢ at t=7.
(5 marks)

- END OF QUESTION -
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Fndefinite Integrals Integration of Inverse Functions

n+l 1 L
jx"dx=;+1+C, n#-1 jm dx=sin"' x+C, |x|<1
jldx=1n|x|+c | —1

X ’1_x2

Icosx dx =sinx+C

j L r—tan'x+C

Isinxdxz—cosx+C 1+x”

-1 4
Iseczxdxztanx+C j'1+x2 dx=cot” x+C

_{csc"‘xdx=—cotx+C dx=sec” x+C, |x|>1

1
ot
jsecxtanxdx=secx+C x| vx® -1

-1
jcscxcotx dx=-cscx+C I| x| \/_xz——l
Iexdxzex+C J‘
jcoshxdx=sinhx+C Vx® +1

1
jsinhxdx=coshx+C Im

dx=csc” x+C, |x|>1

dx =sinh™ x+C

dx=cosh™ x+C, |x|>1

2 _ _
jsech x dc=tanhx+C J‘ 1 2 dx =sech™ |x|+C, 0 <x <1
Icschzxdx=—cothx+C |x|V1-x
- -1
jsechxtanhxdx=—sechx+C I|x| M+ 2 di = csch™ [x[+C, x =0
Icschxcothxdx=—cschx+C ] tanh”' x+C, |x|<1
Jom &=
1-x

coth” x+C, |x|>1

TAYLOR AND MACLALURIN SERIES
f(x)=f(a)+ f'(a)(x- a)+f( a) —a)’ + f ( )

f)= O+ O LDt 4 Lty

TRIGONOMETRIC SUBSTITUTION

L (x-a)’ +-

Expression Trigonometry Hyperbolic
,x2+k2 x=ktan @ x=ksinh 8
Jx? — k2 x=ksecl x=kcoshd

k2 —x? x=ksin@ x =k tanh
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Formulae
TRIGONOMETRICSUBSTITUTION

IDENTITIES OF TRIGONOMET

=2cos’x-1
=1-2sin’ x
1+tan” x =sec’ x
1+cot’x=csc’ x
2tanx
tan2x = ————
1—tan” x
tanxttany
1¥tanxtan y
sin(x £ y) = sin xcos y £ sin ycosx

tan(x + y) =

cos(x = y) =cosxcos y Fsinxsiny
2sinax cos bx = sin(a + b)x + sin(a — b)x

2sin axsin bx = cos(a — b)x — cos(a + b)x

2 cosax cosbx = cos(a —b)x + cos(a+ b)x

CURVATURE,

d’y

2

k= 3/2

[+ 52

| Xy — yx |

Trigonometric Functions Hyperbolic Functions
X —X
cos’x+sin’ x =1 sinhx=e ¢
. . 2
sin2x =2sinxcosx v
e’ +e
cos2x =cos’ x—sin’ x coshx = >

cosh? x —sinh? x=1
sinh2x = 2sinhxcoshx
cosh2x =cosh?® x +sinh® x
=2cosh’ x—1
=1+2sinh’ x
1—tanh® x =sech’x
coth? x—1=csch’x
2tanhx
1+ tanh’ x
tanhG £ y) = tanhx + tanhy
1+ tanhxtanhy
sinh(x + y) =sinhxcoshy + sinhycoshx
cosh(x + y) =coshxcoshy + sinhxsinhy

tanh2x =

ARC LENGTH AND SURFACE AREA OF REVOLUTION

EEIN

s=21f f(x)\/l o rron) o

ROEOI

dt LI

oL

2

S= 27:] gy 1+ ——[g(y)] dy




