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Q1

Q2

(a)

(b)

(a)

(b
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Use the L’Hdpital’s Rule to evaluate the following limits.

@) lim x’¢™.
X—>+0

.. . tan x —

(ii) lim i

x>0 x—sinx
sin (1 - \/; )
(i)  lim ———,
x—1 x—1
(12 marks)

Given the function

2" +x+7, x<-1
f(x)={m(x+1)+k, -1<x<2,
x*+5, x>2.

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

Find @ of
dx
@) y2 +x° - xy +cos y = 0 using implicit differentiation.
(ii) x= - and y= i when 7 =2 using parametric differentiation.
- +

(i)  y=sin’(2x)+x
(12 marks)

The perimeter of a rectangular football field is 100 m. Find the maximum area of the
field.
(8 marks)



Q3

Q4

Q5

(a)

(b)

(a)

(b)

(a)

(b)
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Evaluate
o 1
@ x’e* dx . [Use tabular method]
J o
.. " Inx
(i1) —— dx . [Use part by part method]
o x
(iii) v 3}J; dx. [Use substitution method using u =3++/x ]
J x

(14 marks)

Find the area of the surface that is generated by revolving the portion of the curve

f(x)=Vv4—x", -1<x<1, 360° about the x-axis

Find —@i of
dx

(i) ysin™' x =sinh™ y using implicit differentiation.
(i)  y(x)=cot™ (sinx)
i)  y(x)=(sin"x)

Evaluate the following integral.
@) I (sec hzx) tanh x d.

(ii) j'ﬁ L &

0 +3

Find the Maclaurin series of f (x) =sinx up to three nonzero terms.

-
Use the result in Q5(a) to approximate j SINX .
o X

Write your answer in four decimal places.

(6 marks)

(12 marks)

(8 marks)

(7 marks)

(6 marks)
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2 4 6

(¢) Given that cosx=l-—-+2 % 4
2! 4! 6!
(i) Derive the power series of sin x.

.. . . sinx
(ii)  Find the first three nonzero terms of the power series T .
x

(7 marks)
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Formulae

Indefinite Inteorals

n+l

J-x"dx= X +C, n=#-1
n+l1

[ de=tnjx|+C

x

jcosxdx=sinx+C
Isinx dx=—cosx+C
Iseczxdxztanx+C
Icsczx dx=—cotx+C
Isecxtanx dx =secx+C
_[cscxcotx dx=—-cscx+C
J.e"dx=e" +C

jcoshx dx =sinhx+C
jsinhx dx =coshx+C
Isechzx dx = tanhx +C
Icschzx dx = —cothx +C
Isechxtanhx dx =-sechx+C

Icschxcothx dx =—-cschx+C

Inteeration of Inverse Funetions

dx=cot”" x+C

I1+x
J‘|x|\/x2—1
j_—l__
[x|Vx* -1
jJ_ZL_lwc=sinh-‘x+c
X+
1
'[s/xz—l
-1
J.lxlwll—x2 *
-1
dx: -1
j————lxlm csch

1 tanh " x+C,

J‘l—xz =
coth? x+C,

dx=sec” x+C, |x|>1

dc=csc” x+C, |x|>1

> |x|>1
=sech™ |x|+C, 0<x<1

x| +C, x =0

[x]<1

x[>1

TAYLOR AND MIACLALRIN SERIES

f()

f@)=f(@+ f(a)x-a)+
S (0) K

(x

o+ L@

L X (x—a)’ +--

SO,

f®)=fO0)+ f(0)x+

3!

TRIGONOMETRIC SUBSTHIUTION

Expression Trigonometry Hyperbolic
N x=ktan@ x=ksinh @
W x=ksecl x=kcosh8

£ _x? x=ksin@ x=ktanh@
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IRIGONONMPTRIC SUBSTITIUTION

IDENTITIES OF TRIGONONMII
Trigonometric Functions Hyperbolic Functions
p —X
cos’ x+sin’x =1 sinhx=5—¢
. ) 2
sin2x = 2sin xcosx v ox
e’ +e
cos2x =cos’> x—sin’ x coshx =
_ 2 .
=2cos” x—1 cosh? x —sinh® x=1
=1-2sin’x sinh2x =2sinhxcoshx
1+tan” x =sec’ x cosh2x =cosh? x + sinh? x
1+cot’x =csc’ x =2cosh’ x—1
tan 2x = 2tanx =1+2sinh® x
2
1-tan”x 1—tanh? x =sech’x
fan(x + y) = tanx +tan y , )
+ 17 tan xtan y coth” x—1=csch®x
sin(x + y) =sinxcos y £ sin ycosx tanh2x = 2tanhx
1+ tanh?® x

cos(x + y) =cosxcos y Fsinxsin y
2sin axcosbx = sin(a + b)x + sin(a — b)x tanh(x + y) =
2sin axsin bx = cos(a — b)x — cos(a + b)x

tanhx + tanhy
1+tanhxtanhy
sinh(x + y) =sinhxcoshy + sinhy coshx

2c0saxcosbx = cos(a—b)x +cos(a+b)x cosh(x + y) =coshxcoshy + sinhxsinhy

CURVATUREARC EENGTH AND SURFACE AREAN OF REVOLUTION

X, d 2 y 2
S = 27rj'x f (X)J 1 +(E[f (X)]) dx S = Zﬂj 2g(y) 1+(%[g(y)]] dy




