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Section I - 10 marks 
Use the multiple choice answer sheet for question 1-10 

1. 
The	value	of		 lim

௫→଴

sin ݔ7
ݔ3

			is 

ሺAሻ	2 ଵ

ଷ
	 	

ሺBሻ		ଷ
଻
	 	

ሺCሻ	0	 	 	

ሺDሻ	1			

	

	

2. What	is	the	acute	angle,	to	the	nearest	degree, between	the	lines 	
ݕ ൌ 7 െ ݔ2	and	ݔ4 െ ݕ3 െ 6 ൌ 0.	
	

ሺAሻ		26°	 	

ሺBሻ		48°	 	

ሺCሻ		70°	 		

ሺDሻ		75°	

	

	

3. Let	ߙ, ଷݔ2	of	roots	the	be	ߛ	and	ߚ ൅ ଶݔ െ ݔ4 ൅ 9 ൌ 0.

What	is	the	value	of	 ଵ
ఈఉ
൅ ଵ

ఈఊ
൅ ଵ

ఉఊ
	

	

ሺAሻ	െ ଵ

ଽ
	 	

ሺBሻ	െ ଵ

ଶ
	 	

ሺCሻ	ଵ
ଽ
	 	 	

ሺDሻ	ଵ
ଶ
			

	



 

4. 

5. 

6. 

7. 
 

Which	o

ሺAሻ		ܲሺݔ

ሺBሻ		ܲሺݔ

ሺCሻ		ܲሺݔ

ሺDሻ	ܲሺݔ

The	coo
Find	the
	

ሺAሻ	ቀ2, െ

ሺBሻ	ቀെ1

ሺCሻ	ሺെ3

ሺDሻ	ሺ4, െ

The	num
and	end

ሺAሻ	 	
ሺଶ

ሺBሻ			
଼

ሺଶ

ሺCሻ		
଺!

ଶ!

ሺDሻ		
଼

ଶ!

The	inv
	

ሺAሻ	݃ିଵ

ሺBሻ	݃ିଵ

ሺCሻ	݃ିଵ

ሺDሻ݃ିଵሺ

of	the	follow

ሻݔ ൌ ଷሺ2ݔ െ

ሻݔ ൌ ଶሺ2ݔ െ

ሻݔ ൌ ݔଷሺݔ െ

ሻݔ ൌ െݔଷሺݔ

ordinates	o
e	coordinat

െ ଵ

ଶ
ቁ	

1 ଵ

ଶ
, ଵ
ଶ
ቁ	

3,2ሻ	

െ2ሻ			

mber	of	dif
d	with	the	l

଺!

ଶ!ሻమ
	

଼!

ଶ!ሻ
	

	

଼!

ଶ!
			

verse	functi

ሺݔሻ ൌ ௫మା଼

ଷ

ሺݔሻ ൌ ሺ3ݔ

ሺݔሻ ൌ ට
௫

ଷ
൅

ሺݔሻ ൌ ௫మି଼

ଷ
	

wing	could

െ 	ሻݔ 	

െ 	ሻଶݔ

െ 2ሻ 	

ݔ ൅ 2ሻ		

f	the	points
tes	of	ܲ	tha

	

	

	 	

fferent	arra
etter	R	is:	

	

	

	 	

on	of	݃ሺݔሻ	

଼	 	 	

െ 8ሻଶ		

൅ 8		 	

		

	be	the	poly

s	ܣ	and	ܤ a
at	divides	th

angements	

where	݃ሺݔ

3

ynomial	ݕ

are	ሺെ1,1ሻ a
he	interval

of	the	lette

ሻݔ ൌ ݔ3√ െ

	

	

	

ൌ ܲሺݔሻ

and	ሺ3, െ1ሻ
ܤܣ	 extern

ers	of	the	w

െ 8 is	

	

ሻ respective
ally	in	the	r

word	R	E	G	I

ely.		
ratio	1: 3.	

I	S	T	E	R	whhich	begin



 

8. 
 

9. 
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A	possib

ሺAሻ	ݕ ൌ

ሺBሻ	ݕ ൌ

ሺCሻ	ݕ ൌ

ሺDሻ	ݕ ൌ

The	mid

ሺAሻ	81	

ሺBሻ		216

ሺCሻ	384

ሺDሻ	െ96

0. 
If	ݕ ൌ s
	

ሺAሻ	
ඥሺଵ

ሺBሻ		
ସ

√ଵି

ሺCሻ	
ඥሺଵ

ሺDሻ	
ඥሺଵ

ble	equatio

ൌ െ1 ൅ cos

ൌ 1 ൅ cos ݔ2

cosሺ2ݔ ൅

ൌ 1 െ cos ݔ2

ddle	term	i

	ଶݔ6

	ଶݔ4

			ଷݔ6

inିଵሺ2ݔሻ ,	t

ି଼

ଵିସ௫మሻయ
	

ସ௫

ିସ௫మ
	

ି଼௫

ଵିସ௫మሻయ
	

଼௫

ଵିସ௫మሻయ
			

on	for	the	cu

	ݔ2 	 	

	ݔ 	

1ሻ	 	

			ݔ

n	the	expan

	

	

	 	

then	
݀ଶݕ
ଶݔ݀

	e

	

	

	 	

urve	drawn

nsion	ሺ2ݔ െ

equals	

4

n	is:‐

െ 4ሻସ is

End of Secction 1 
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n	equation	
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1
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ଷ
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ሺ2ݔ െ 1ሻ 	i
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ݔ ൌ 3 tan
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Evaluat

 
 

By	using
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ሺiሻ C
	
ሺiiሻ P

	
ሺiiiሻ P
	

ሺiሻ E
r
	

ሺiiሻ A
ݔ
S
	

The	coe
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te	න 2 sinଶ
గ
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Prove	Δܱܯ

Prove	that	

Express	ݔ ൌ
radians.	

A	particle	m
ݔ ൌ 2 cos 3
Show	that	t

efficients	of

hat	ܽ ൅ 2ܾ

ks)  

ଶ ݔ  ݔ݀

titution	ݑ ൌ

ents	to	a	cir

ace	the	diag

ܱܳ ≡ Δܱܵܳ

∠ܱܲܳ ൌ 9

ൌ 2 cos ݐ3 െ

moves	in	a	
	ݐ3 െ 5 sin 3
the	particle

f	ݔଶ and	ିݔ

ൌ 0,	where

ൌ evalu	,ݔ√

න
ଵ

rcle,	centre

gram	into	y

ܳ	

90°.	

െ 5 sin ݐ3 i

straight	lin
	.ݐ3
e	is	moving

ଵ	in	the	exp
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Question 13    (15 marks)  
 

 

a) In how many ways can a committee of 5 people be formed from a group of 9 people, if 2 
people, Harry and Archie, refuse to serve together on the same committee. 
 
 

2 

b) ሺiሻ Show	by	a	sketch,	without	using	calculus,	that	the	equation	݁ଶ௫ ൅ ݔ4 െ 5 ൌ 0
has	only	one	root.	
	

	

ሺiiሻ Show	that	this	root	lies	between	0	and	1.	

	

ሺiiiሻ By	taking	ݔ ൌ 0.5	as	a	first	approximation,	use	one	application	of	Newton’s	
method	to	find	a	better	approximation	of	this	root	to	two	decimal	places.		
	
	
	

1

	

1	

	
2	

c) A	particle	moves	in	a	straight	line	with	velocity	ݒ m/sec and	acceleration	given	by	
ሷݔ ൌ 2݁௫,	where	ݔ	is	the	displacement	from	ܱ.
The	initial	velocity	is	െ2	m/sec	at	the	origin.	

	

ሺiሻ Prove	that		ݒଶ ൌ 4݁௫.	

	

ሺiiሻ Hence	find	the	displacement	in	terms	of	ݐ.	

	

	

	
	

2	

	

3	

 

d) When	a	body	falls,	the	rate	of	change	of	its	velocity,	ݒ,	 is	given	by 	
ௗ௩

ௗ௧
	ൌ െ݇ሺݒ െ 500ሻ

where	݇	is	a	constant.
	

ሺiሻ Show	that		ݒ ൌ 500 െ 500݁ି௞௧	is	a	possible	solution	to	this	equation.	

ሺiiሻ The	velocity	after	5	seconds	is	21m/sec	,	find	the	value	of	݇	to	3	significant	
figures.	
	

ሺiiiሻ Find	the	velocity	after	20	seconds.		

ሺivሻ Explain	the	effect	on	the	velocity	as	ݐ	becomes	large.	

	

1	

1	
	

1	

1	

 End of Question 13

  



 

Qu
 

a) 

b) 

 

uestion 14  

A	partic
horizon
	

ሺiሻ H

ሺiiሻ W

Two	po

ሺiሻ I
	

ሺiiሻ S
	
	
	
	
	
	
	

	

  (15 mark

cle	is	projec
ntal.	The	eq

ݔ ൌ 30√

How	high	i

What	is	the

ints	ܲ	and	

If	ܲ	has	coo

Show	that	t

ks)  

cted	with	a
quations	of	

an								ݐ	2√

s	the	partic

e	horizonta

Q	move	on

ordinates	ሺ

the	locus	o

Q

an	initial	ve
motion	are

d									ݕ ൌ 3

cle	after	it	h

al	range	of	t

n	the	parabo

,ଵݔ sho	ଵሻ,ݕ

ቆ
ଵݔ2 ൅

2

f	ܥ	is	anoth

uestion 14 

8

elocity	of	60
e:	

ݐ	2√30 െ 5
	
	

has	travelle

the	particle

ola	ݔଶ ൌ 4ܽ

	
ow	that	the

൅ ܽ
,
ଵݔ2

	ଶ ൅ 2

	
her	parabo

continues o

0m/sec at	a

no	ሺDo				ଶݐ5

ed	120m	ho

e?	

ݕܽ so	that	t

	midpoint,

ଵݔ2ܽ ൅ ܽଶ

8ܽ
ቇ

la.	

on page 6

an	angle	of	

ot	prove	th

orizontally

their	ݔ valu

	is	ܲܳ	of	,ܥ

ቇ	

f 45°	to	the	

heseሻ	

y?	

ues	differ	b

	

		

Mar

2

1

y	ܽ.

2

2

rks

2 

 

2 

2 



 

 

Qu
	

c) 

 
 

uestion	14	ሺ

ሺiሻ P

	
ሺiiሻ T

T
	

	
I

	
ሺiiiሻ G

ݔ

ሺcontinuedሻ	

Prove	by	m

The	curve	ݕ
The	inner	r

If	ܣ௡	is	the	

Given	that	
		is	axis	ݔ li

mathematic

ݕ ൌ ଷݔ ൅ ݔ
rectangles	a

area	of	the

the	area	bo
m௡→ஶ ௡ܣ , f

al	inductio

෍

௡

௥ୀଵ

	drawn	is		ݔ
are	comple

ese	rectang

௡ܣ ൌ

ounded	by	
find	a	value

E

9

on	

ଷݎ ൌ
1
4
݊ଶሺ

and	divide
eted	as	show

gles	show	th

1
݊ସ
෍ݎଷ
௡ିଵ

௥ୀଵ

൅

the	curve,	
e for ௡ܣ usi

 
 
 
 
 
 
 
 

End of Exam

ሺ݊ ൅ 1ሻଶ	

d	into	݊	int
wn.	

hat	

൅
1
݊ଶ
෍ݎ

௡ିଵ

௥ୀଵ

between	ݔ
ing the resu

m

tervals	betw

ൌ 0 and	ݔ
ult in part	ሺ

ween	0	and

	

ൌ 1,	and	th
ሺiሻ.	

 

d	1.	

he	

3

3

2

 

 

2 



 10

STANDARD INTEGRALS 
 

   dxx n   ,
1

1 1


 nx

n
 ;1n  ,0x  if 0n  

 

   dx
x

1
  ,ln x  0x  

 

   dxe ax   ,
1 axe
a

  0a  

 

   axdxcos   ,sin
1

ax
a

  0a  

 

   axdxsin   ,cos
1

ax
a

  0a  

 

   axdx2sec   ,tan
1

ax
a

  0a  

 

   axdxax tansec  ,sec
1

ax
a

  0a  

 

   
dx

xa 22

1
 ,tan

1 1

a

x

a
  0a  

 

  


dx
xa 22

1
 ,sin 1

a

x ,0a  axa   

 

  


dx
ax 22

1
 ),ln( 22 axx   0 ax  

 

  


dx
ax 22

1
 )ln( 22 axx   

 
NOTE: ,logln xx e  0x  

 
 

 












