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Q1 (3 Find the first four nonzero terms of Taylor series for f(x)=Inx,at x=1.

(9 marks)
(b)  Derive the power series for sinx if given that
2 x4 x6
GOS8 X Bl s e
2! 4! 6!
(5 marks)
(c)  Calculate I :) xe* dx using integration by part method.
(6 marks)
Q2 (a) Find the following limits. DO NOT use L’Hoépital’s rule.
3 —
® fmX X (3 marks)
x>0 —X
- . 2x
(ii) lim ——. (3 marks)
x>0~ X — | xl
(i) limx—+x*-3x. (6 marks)

X—> 0

(b)  For the function f(x) graphed in Figure Q2, find

Figure Q2
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(©

Q3 (@

(b)

(©

@)  lim f(x) and lim f(x).

(1 mark)
(ii) 1in31 f(x).
Is this function continuous at x = 3? Give your reason.
(3 marks)
L
By using the L’Hopital’s rule, find lim (2 +x)*.
(4 marks)

Determine the intervals where the graph of f(x)= x* — 4x’ is concave up

and concave down.
(5 marks)

A plane curve is defined by the parametric equations x = 2+44cos@ and
y=3+4sinf,for 0<0<2r. Find

@A) Q when @ = f—.
dx 4
(6 marks)
d’y
d®’

(ii)
(4 marks)

If e **” =x?y +sin(x?), find % by using implicit differentiation.
(5 marks)
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Q4

Q5

Find the following integrals.
x dx
(a) -
V2x -1
(6 marks)
/2 dx
® | .
o l+sinx+cosx
(6 marks)
© jsins G)dx .
(8 marks)
(a) A point P is moving along the curve whose equation is y* —x’ =17.
When P is at (2, 5), y is increasing at the rate of 2 units/s. How fast is x
changing?
(6 marks)
(b)  The velocity of a particle,v ms™', travelling in a straight line, at time #
after leaving a fixed point O, is given by v=31>—-187+32, wheret > 0.
Find the value of ¢ for which the acceleration is zero.
(2 marks)
x+1
c Solve I —_—
© x* +6x* +9x
(12 marks)
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Indefinite Integrals
n+l

b'a
n+1

jldlen|x|+c
X

Ix"dx = n+-1

+C,

Icosx dx =sinx+C
jsinx dx=—cosx+C
Iseczxdx:tanx+C
Icsczx dx =—cotx+C
Isecxtanx dx=secx+C
Icscxcotx dx=-cscx+C
Ie"dx:e" +C

Icoshx dx =sinhx+C
Ismhxdx:coshx+C
Isechzxdx:mnhx+C
Icschzx dx =—cothx+C
Isechxtanhx dx =—-sechx+C
Icschxcothx dx =—cschx+C

f)=f(0)+f(0)x+

Formulae

TAYLOR AND MACLAURIN SERIES

f

10 = 1@+ fae-a+ LD -ay + L -y o
SO SO

Integration of Inverse Functions

dx =sin" x+C, |x|<1

dx=cos x+C, |x|<1

Il 1 5 dcx=tan" x+C
4+ X

J.1+x2
J——
|x|Vx? -1

-1
j—-——dx:csc“xw, |x|>1
|x|Vx* -1

j R TR
+1

N
b

dx=cot? x+C

=sec'x+C, |x|>1

dc=cosh’ x+C, |x|>1
dx =sech |x|+C, 0<x<1

dx=csch™ |x|+C, x#0

tanh ' x+C, |x|<1

coth'x+C, |x]|>1

2!

3!
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Formulae
TRIGONOMETRIC SUBSTITUTION

IDENTITIES OF TRIGONO

Expression Trigonometry Hyperbolic
Al ® o x=ktan@ x=ksinh @
sz_kz x=ksect x=kcoshé

£ - x=ksiné x=ktanh @
: 2t —1? ) 2t 1=
sinx = > COSX = 5 sin 2x = 7 cos2x = 5
1+t 1+¢ 1+1 1+¢
2t 2t
— oo 20 - by dt2
1-t¢ 1422 b=1 1+¢

1+tan” x =sec’ x
1+cot> x =csc’ x

2tanx
1-tan® x

tanx +tan y
1+tanxtany
sin(x + y) = sin xcos y * sin ycos x

tan2x =

tan(x ty) =

cos(x + y) =cosxcosy Fsinxsiny
2sin ax cos bx = sin(a + b)x +sin(a — b)x

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

cosh 2x = cosh? x +sinh * x
=2cosh?x—1
=1+2sinh*x

1—tanh? x = sech’x

coth? x —1=csch’x

tanth—_—__z_m
1+ tanh? x
tanh(x % y) = tanh x * tanh y
1+ tanh x tanh y

sinh(x + y) = sinh x cosh y £ sinh y cosh x
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Trigonometric Functions Hyperbolic Functions
2 L X _ L
cos” x+sin” x =1 sinhxze e
sin 2x = 2sin x cos x 2
x -x -y W >

cos2x = cos” x —sin” x coshz=E22— TERB‘) {"&n[’i

_ 2 s ‘ e - - s——————— I LS

=2¢08"%—1 cosh® x —sinh*x =1

=1-2sin"x sinh 2x = 2sinh x cosh x



