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Find % for the following inverse functions.

(i) y(x)= (x2 + l)csc“ 4x.
(i)  y(x)=cosh™(secx).

(6 marks)
Evaluate
@) _[ .
Je* +16
. % "
(i1) j 2¢os x dx.
0
(13 marks)

Find the surface area generated when curve of g{y)=+/9—» is rotated 360° from
y =-2to y =2 about the y-axis.

(6 marks)
Find the radius and interval of convergence for the given power series
i (=1)"x"
n=1 n
(10 marks)
Given f(x)=e¢"". Obtain
(1) Maclaurin series expansion of f (x)
(i)  Taylor series expansion of f(x) at the point x =1.
(10 marks)
For the power series given by
o (1) &
cosXx = Pt
; (2n)!
1
Evaluate j cos(x3 ) dx up to 3 terms only,
0
(5 marks)
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Evaluate the following limits if exist.

(i) lim x%e™.

X400
Gi)  lim 2REZX
—0 x—-sinx
(iii)  lim —l——————l
= Inx x-1
sin(l—\/;)
(iv) lim —————,
x—l x_l
(15 marks)
Given the function
2% +x+7, x<-1,
f(x)= m(x+1)+k, —“1<x<2,
x2 +35, x>2.

Determine the value of m and k such that the function f(x) continuous everywhere.

(7 marks)
Find the values of x so that the function below is discontinuous.
¥ -16
X)=———.
f( ) x—5x+4
(3 marks})

A rectangular water tank ( Figure Q4 (a)) is being filled at the constant rate of
30 liters/second. The base of the tank has dimensions w=1 meter and L =2 meters.
What is the rate of change of the height of water in the tank?

(Give the answer in cm/second)

Figure Q4(a) @
marks)
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(b)

(c)

(@)

(b)
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Find % for y2 +x° - xy+cos y =0 by using implicit differentiation.
(6 marks)
Sketch the rational function
x
f (x) - xz _ 4

Show all the asymptote(s), intersection point(s), extremum and inflection point(s) (if
any) in your graph.

(15 marks)
Evaluate
.l
6] e dx.
J0
Gy [ sin®3xcos® 3x dx.
(i) “3}‘/; dx. [Use substitution method using  =3+x |
. X
(15 marks)
Find I V1+cot’ @ dé given that J.csct? df =nfcsc6—cotb|+C.
(3 marks)

Show that I __SDY  h=2tan’ (tan%)—tanng‘ by using the substitution

(7 marks)
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Indefinite Integrals

n+l

X

Intevration of Inverse Functions

,[ 1

[x"ax = +C, n#-l — dx=sin" x+C, |x|<1
n+ —x

1 —

I;a‘x=ln|x|+C f 1 12 dx=cos™ x+C, |x|<1
‘V —X

Icosxdx=sinx+C 1 1
[ dcr=tan™ x+C

Isinxdx=—COSx+C 1+x

Iseczxdx=tanx+C I1+x dx=cot™ x+C

J'csczx dx =—cotx+C
jsecxtanx dx =secx+C
Icscxcotx dx =—cscx+C
Ie‘dx:e‘ +C

J-coshx dx=sinhx+C
Isinhx dx =coshx+C
Isechzx dx =tanhx +C
Icschzx dx =—cothx+C
jsechxta.nhx dx =—sechx+C
jcschxcothx dx =-cschx+C

le|J}2'-_1
-1
ot
1
g
1
==
I—;dx=sech'1

| x|v1-x°
-1
“,lJc|\/1+x2

1-x?

dx=sec” x+C, |x|>1
dx=csc’ x+C, |x|>1
dx =sinh™ x+C
dx=cosh™ x+C, [x|>1
|x]+C, 0<x <1
dx=csch™ |x|+C, x#0

tanh” x+C, |x|<1

coth"x+C, |x|>1

TAYLOR AND MACLALRIN SERIES

)= f@+ f@x-ar+ L2 - oy + LD x4
= f@+ O+ L0 L0
TRIGONOMETRIC SUBSTTEUTTON
Expression Trigonometry Hyperbolic
Jx + k2 x=ktan @ x=ksinh 8
Jx? =k x=ksect x=kcosh 8
JEk? = x? x=ksin8 x=ktanh @






