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Ql (a) Given

(D Find h+.,f(x), IY-f 
(.), lir^n. f (x) *d 

,1? f @)

(ii) Check whether the function is continuous at the point x = 2 .

(6 marks)

(b) Evaluate the following limits.

l*-, 0<x12,

f(x)-l2x-4 23x<4,

[ "' x24.

)ax- -zx
(r-l)

e*((i)t,-i +l)

(iD lls,#

(c)UseL'Hopital,sruletofindthelimitbelow.

(i) tlr[#.D *]
(ii) 1i-J"'

x-+u csc J

(6 marks)

(13 marks)

Q2 (a) (i) rf x2cos/*x=y,frnd*r"termsof x andy'

(iD If y = h, find *, # and give yow answers in the simplest

form' 
(10 marks)
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(b) Evaluate the following integrals 
- 
by using any suitable integration

\ / 
techniques or the given respective techniques.

(i) fr'o" sin x dx

'rl
(11) 1e' cos x dx ,integration by parts method'

0

e 6x*7 a(iii) I7 * o* * oo*
(11 marks)

(c) use integration to find the area of the region in the xy -plane bounded by the

curve /=cosx and /=sinx forOsx ti'
(4 marks)

1Q3 (a) 
show that the Maclaurin series for /(x) -- i 

is as follows:

1 
=1+ x+x' +x'+"'

l- x

Hence,findtheMaclaurinseriesforthefunction:

l+ x
g(x) -_ t_.

(7 marks)

(b) use any convergence test to determine whether the following series

converges or diverges'

(D lrffi
(ii) tt* *) (11 marks)
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(c) Find the first 4 terms of the Maclaurin series for the function

f (x)- cos(x2). Hence, use this series to estimate the value of the definite

integral

Jcos(x' ; 
dr

0
(7 marks)

Q4 Givenahelix,rQ)_3(cost)i+3(sint)j+tls,0<t<4n.

(a) Sketch the helix.

(b) Find the unit tangent vector'

(c) Find the curvature for 1(r) '

(d) Find the arc length for 4(/) '

- END OF QUESTIONS -

(6 marks)

(6 marks)

(6 marks)

(7 marks)

4
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DIFFERENTT.q.
Iot.g."tion Involving Radical

Function
IntegrationDifferentiation

I?;dx-lan-'[;).'
I*dx-Lcot-'[;).'

un+l

lx'dx=! .+C, n+-l
t n+l

|La. -rnx+c'x

J.ot 
xdx=sinx+C

Jsinx 
fla --cos x+C

Jtec' 
x dx=tanx+C

Jcsc'x 
dx = -cot x+C

Jt." xtanx dx = tanx + C

J.t.xcot 
xdx=-csc x+C

le- 
dx=e'+C

d xn*t =X', n+-l

4rirrx = coSX
dx

L"orx = -sin x
dc

Lrunx = sec2 x
dx

L"otx = -csc'x
dx

Lr"".x = sec xtanx
dx

L"r"x - -csc xcotx
dx
drx

-9" 
- Q

IDENTITIES
Substitutions
Expression

,rn;*

J74
Jk'=

Trigonometrrc

x = ktan?

x = ksec?

x = ksec9

cos'x+sin2 x=l
, \ tanx ltan Y

tan(x ! Y)= --' IitanxtanY
sin(x r Y)= sin 'r cos Y + sin Y cos x

cos(t r Y)= cos x cos Y T sin x sin Y

sin2x - 2sinrcosx

l+tanzx=sec2.tr

1+cot2 x=csl2 x

2tanx
tan2x l-Ian'x
cos2x= cos2 x-sin2 x

-- 2cos' x -l

-t-2sin2 x

cos cx cos bx = | lrot(o + b)x+ cos(o - b)t]

sin ax sin bx = lt-co.(o 
+ b)x+ tos(o - b)"]

sin ax cos bx = | 1rin1o + b)x+ sin(a - b)"]
') -
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Cutvature

t2

1=znlt
t1

Tv=fV)

\#\K=--_--

l.(*)']'
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