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candidate number, centre number and question number(s).

• Use black ink. HB pencil may be used for graphs and diagrams only.
• Answer all the questions.
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your answer.
• Do not write in the bar codes.
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• Give non-exact numerical answers correct to 3 significant figures unless a different 

degree of accuracy is specified in the question or is clearly appropriate.
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+
= ,	giving	your	answer	exactly	in	logarithmic	form.	 [3]

2	 It	is	given	that	 ( ) lnx x1f 2= +^ h.

	 (i)	 Using	the	standard	Maclaurin	expansion	for	ln x1+^ h,	write	down	the	first	four	terms	in	the	expansion	
of	 ( )xf ,	stating	the	set	of	values	of	x for	which	the	expansion	is	valid.	 [3]

	 (ii)	 Hence	find	the	exact	value	of	
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f- + - +c c cm m m 	 [2]

3	 The	diagram	shows	the	curve	 y
x
1
3

= 	for	 x n1 G G 	where	n	is	an	integer.	A	set	of	 n 1-^ h	rectangles	of	unit

	 width	is	drawn	under	the	curve.

y

x
O 1 2 3 n –1 n

	 (i)	Write	down	the	sum	of	the	areas	of	the	rectangles.	 [2]

	 (ii)	 Hence	show	that	 .
r 2

31

r
3

1

1
3

=

/ 	 [5]

4	 The	curves	 cosy x1= - 	and	 tany x21= - ^ h	intersect	at	a	point	A.

	 (i)	 Verify	that	the	coordinates	of	A	are	 ,
2

1

4

1
rc m.	 [2]

	 (ii)	 Determine	whether	the	tangents	to	the	curves	at	A	are	perpendicular.	 [4]
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5	 A	curve	has	equation	 y x
x

3

8
2

=
-
- 	.

	 (i)	 Find	the	equations	of	the	asymptotes	of	the	curve.	 [3]

	 (ii)	 Prove	that	there	are	no	points	on	the	curve	for	which	 y4 81 1 .	 [4]

	 (iii)	 Sketch	the	curve.	Indicate	the	asymptotes	in	your	sketch.	 [2]

6	 (i)	 Given	that	 coshy x1= - ,	show	that	 ln x xy 12= + -^ h	.	 [4]

	 (ii)	 Show	that	 coshx x
x 1

1

d

d 1

2
=

-

-^ h 	.	 [2]

	 (iii)	 Solve	the	equation	cosh x 3= ,	giving	your	answers	in	logarithmic	form.	 [3]

7	 It	is	given	that,	for	non-negative	integers	n,		 sinI x xdn
n

0

2

1

=
r

; .

	 (i)	 Show	that	 I n
n I1n n 2

=
-

-
	for	n 2H .	 [3]

	 (ii)	 Explain	why	 I In n2 1 2 1
1

+ -
.	 [2]

	 (iii)	 It	is	given	that	 I I In n n2 1 2 2 1
1 1

+ -
.	Take	n 5=  to	find	an	interval	within	which	the	value	of	r  lies.	[6]

8	 A	curve	has	polar	equation	 cosr a 1 i= +^ h,	where	a is	a	positive	constant	and	0 21G i r .

	 (i)	 Find	the	equation	of	the	tangent	at	the	pole.	 [2]

	 (ii)	 Sketch	the	curve.	 [2]

	 (iii)	 Find	the	area	enclosed	by	the	curve.	 [6]

9	 The	 equation	 lnx x10 8 28- = 	 has	 a	 root	 a 	 in	 the	 interval	 [3,	 4].	 The	 iteration	 x xgn n1
=

+ ^ h,	 where	
. . lnx x2 8 0 8g = +^ h 	and	 .x 3 8

1
= ,	is	to	be	used	to	find	a .

	 (i)	 Find	the	value	of a 	correct	to	5	decimal	places.	You	should	show	the	result	of	each	step	of	the	iteration	
to	6	decimal	places.	 [4]

	 (ii)	 Illustrate	this	iteration	by	means	of	a	sketch.	 [2]

	 (iii)	 The	difference,	 rd 	,	between	successive	approximations	is	given	by	 x xr r r1d = -
+

.	Find	 3d .	 [2]

	 (iv)	 Given	 that	 gn n1
cd a d

+
l^ h ,	 for	 all	 positive	 integers n,	 estimate	 the	 smallest	 value	 of	 n	 such	 that	

10n
6

1
1d d- .	 [4]

END	OF	QUESTION	PAPER
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