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Q1 (a) (1) Give a definition for continuity.
(2 marks)

(i)  The graph of f{x) is given in Figure QI(a)(ii). Based on this graph,
determine where the function is discontinuous. Give reasons for your choice.
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Figure Q1(a)(ii),
(6 marks)
(b) Given
. ax +bx’
Jx)= 4x—8x*
Find the value of
(1) aif ling f(x)=2.
(ii) bif lim f(x)=1.
(8 marks)
(¢) Find
. i x+5
W B s
. I Ax* - x
(11) hm R
. Ax+2- V2
(111) lim—mm.
x—=0 X
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Q2

Q3

Q4

(a)

(b)

(a)

(b)

(c)

(a)

(9 marks)

By using the chain rule, find the derivatives of the following functions.

(i) y=sin(x2 +2x—1)
.. 1
(11) P

x'+2x-3

(12 marks)

(1) Find the slopes of the curve y* —x+1=0 atthe points (2, -1)and (2. 1)

(i)  Find 4 when x=1°, y=!+l.
dx t
(13 marks)
Find the following integrals
2x+4
i ———dx.
W '[ ¥ 2!
1 |
(“) Jehuwli' dx.
0
(12 marks)
Use the method of integration by parts to find _[x sindx dx .
0
(7 marks)
Evaluate j(:(x3 +2x)e™* dx by using suitable method.
(6 marks)
: 3 . : o
Find j \/__ dx by using a hyperbolic substitution.
X —9
(7 marks)

Determine the area of the region bounded by y=x"+2, y=sin(x) x=-1and
=2,

(8 marks)
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(c)  Given y* —4x’ =9 .
(1) Find the curvature & of the given curve at x=2.
(i1) Find the radius of curvature p of the given curve at x=1.

(10 marks)

- END OF QUESTIONS —
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Indefinite Integrals

J
J
J
'{seutan\ dx=secx+C
J
J

_[csch:x dx =—-cothx+C

Jsech xtanhx dx = —sechx+C

Formulae

_ Integration of Inverse Functions

_n+l ]
xldx=—+C, n=#-1 dy =sin" x+C, |x|<1
j n+1 '[1/1%353
1 ; -1
j;tﬁ:ln\-\'l% ‘[\/IT: dx=cos” x+C, |x|<1
| J‘cos.\' dx=sinx+C J. 1 ST
— dx = X+
sinx dyx =—-cosx+C 1+x°
-1 ]
sec” x dx=tanx +C I1+x dx =cot™ x+C
cse” x dx =—cotx+C dx=sec” x+C, |x[>1

'[xlx/xl—l

_[——h—_l dx=cs¢” x+C, |x|>1
cscxcotx dx =—cscx+C |.v\m :
¢de=e ij]_fzv=sinh'\+C
Jcosh x dx=sinhx+C xl +1
- — ~ 71 7y A e
jsinh x dx =coshx+C jm dx=cosh™ x+C, |x[>1
Isech‘x dx =tanhx+C e sech™ |u| 4, 0<.x <1

f ~1
| x| v1—x°
~1
'[!x\/l+x2

dx=csch™ |x|+C, x#0

\
‘ Icsch xcothx dx = —cschx+C | tanh”' x+C, |x|<1
[ J dx=
‘ I-x? coth?x+C, |x|>1
TAYLOR AND MACLAURIN SERIES
; f(x) = fla)+ f'(a)(x—a)+ / j(;u) (x=a)* + J _‘(la) (x—a)” %~
2! 3!
Y i () IR A ) SRR
flx)=J( 0)+f(0) + - 5 v Fereis
TRIGONOMETRIC SUBSTITUTION
| Expression Trigonometry Hyperbolic
N x=ktand x=ksinh &
nx? =2 x=ksect x=kcosh &
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Formulae

x=ksinéd

t=tanix [ =tanx

Trigonometric Functions Hyperbolic Functions
| —X
' : e —e
sinhx =
2
X ~X
e’ +e
coshx =
w3 2 —
cos’ x +sin’ x =1 cosh® x —sinh® x =1
sin2x = 2sinxcosx sinh2x =2sinhxcoshx
cos2x = cos” x—sin’ x cosh2x =cosh” x +sinh” x
=2cos’ x—1 =2cosh® x—1
. v | . 2
=]1-2sin" x =1+2sinh” x
1+tan” x =sec” x | —tanh” x =sech"x
4 4 ) -]
l+cot” x =csc™ x coth” x—1=csch'x
2tanx 2tanhx
tan 2y =———5— tanh2x=———
l1—tan” x I+tanh™ x
tanx *tany tanhx + tanhy
tan(x £ y) = ————— tanh(x £ y) = 2
1+ tanxtan y | £ tanhxtanhy
sin(x £ y) = sinxcos y £ sin ycosx sinh(x + y) =sinhxcoshy £ sinhycoshx
cos(x + y) =cosxcosy Fsinxsiny cosh(x + y) =coshxcoshy +sinhxsinhy

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

2 cosax cosbx = cos(a —b)x +cos(a+b)x
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1 Formulae
CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION

| 55— % o [ (@)
S v - }
KT . Pk L= 1+(;] dx

d’y
dx

dx

K= =
-

.111‘ 2 ol r:‘ {‘ 2 d ; 2 Va o R
(1*-((_‘} :l = (QJ +[—}] it =[ 1 ﬂ )
L \dx J o Y\ dt dr) ¢ L=] L b

2 ]

2 2 d . 5 Ya -
271']-7 .f(-\')\/1+£7|_.f(-’f)]J dx S=2;¢J- (), /1+ i[g(y)] dy
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