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Question	3						ሺ12	marksሻ	‐ Start	a	new	page Marks

aሻ	 The	circle	ݔଶ ൅	ݕଶ ൌ 16	is	rotated	about	the	line	ݔ ൌ 9 to	form	a	ring	ሺi.e.	a	torusሻ.		
When	the	circle	is	rotated,	the	line	segment	ܵ at	height	ݕ sweeps	out	an	annulus.	
	

	
	

		
iሻ Show	that	the	area	of	the	annulus	is	equal	to	36ߨඥ16 െ 	.ଶݕ

	
iiሻ Hence	find	the	volume	of	the	ring.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
3	

3

bሻ	
Given	ܫ௡ ൌ 	න tan௡ ݔ

గ
ସ

଴
		,	ݔ݀

						iሻ		Show	that	ܫ௡ ൅ ௡ିଶܫ ൌ
1

݊ െ 1
where ݊ is an integer and ݊ ൒ 3

	
4

	 					iiሻ		Hence	evaluate 	.଻ܫ 2

Question	4					ሺ11	marksሻ	‐	Start	a	new	page Marks

aሻ	 A	certain	solid	has	a	circular	base	of	radius	4	units.		The	centre	of	the	base	is	the	
origin.		The	cross‐sections	at	right‐angles	to	the	x‐axis	are	isosceles	triangles.		The	
height	݄	of	each	of	these	triangles	is	given	by	݄ ൌ 16 െ .ଶݔ

	
iሻ		Show	that	the	volume	of	the	solid is given by ܸ ൌ 2න ሺ16 െ ଶሻݔ

ଷ
ଶ

ସ

଴
	.ݔ݀	

2

	 iiሻ	Hence	find	the	volume	V	 4

bሻ	 iሻ	Show	that	׬ ݂ሺݔሻ݀ݔ ൌ ׬ ሾ݂ሺݔሻ ൅ ݂ሺ2ܽ െ ݔሻሿ݀ݔ
௔
଴

ଶ௔
଴

3

	 iiሻ	Hence	find	the	value	of	the	constant	k given	that	׬
௫

ଶା௦௜௡௫
ݔ݀ ൌ ݇ ׬

ଵ

ଶା௦௜௡௫
ݔ݀

గ
ଶൗ

଴
గ
଴ 	 2

	 ‐‐ End	of	Exam	‐‐
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