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Short Questions

1.	∵          CA = CB 
	∴   CBA = 55° (base∠s, isos. △) 	1A
In △CBD,
a + CBA = 90° (ext. ∠ of △) 	1M
i.e.    a + 55° = 90°
	∴          a = 35°	1A

2.	sin2 = 1 – cos2	1M

		= 1 – 

		= 1 – 

		= 	1A

	2 – 2 sin2 = 2 – 2 × 	1M

		= 2 – 

		= 	1A

3.	(a)	∵	△ABC is an equilateral triangle. 
		∴	AB = BC = CA
		∴	x = 5	1A
			ABC = BAC = ACB = 60
		In △ABD,
			ABC + BDA + DAB	= 180	1M
			60 + y + 90	= 180
			y	= 30	1A


	(b)	CAD	= BAD  BAC
				= 90  60
				= 30	1A
		∵	ADC = CAD = 30
		∴	CD = AC
		∴	△ACD is an isosceles triangle.	1A

4.		(x  2y) : (x + y)	= 2 : 3


			= 	1M
		3(x  2y)	= 2(x + y)	1M
		3x  6y	= 2x + 2y
		x	= 8y


			= 
	i.e.	x : y	= 8 : 1	1A

5.	Let n be the number of sweets in the packet. 	1M

		1M+1A

	

		1A
	∴	Number of sweets in the box

		 	1M

		1A


6.	(a)		6.25	= 	1M

				= 
				= 125	1A

	(b)	Area of the sector

		=    92 cm2	1M
		= 88.4 cm2, cor. to 3 sig. fig.	1A




7.	(a)		

		= 	1M

		= 	1A


	(b)		

		= 	1M

		= 	1A

8.	AOB + OAB + OBA = 180	 sum of △	1M
	90 + OAB + OBA = 180
	OAB + OBA = 90
	DAB + ABC = 2OAB + 2OBA	1M
	= 2(OAB + OBA)
	= 180	1A
	∴	AD // BC	int. s supp.	1A

9.	L.H.S.	= cos2 θ tan2 θ

		= cos2 θ 	1M

		= 
		= sin2 θ	1A
	R.H.S.	= 1 – cos θ sin (90 – θ)
		= 1 – cos θ cos θ	1M
		= 1 – cos2 θ
		= sin2 θ	1A
	∵	L.H.S. = R.H.S.	1M
	∴	cos2 θ tan2 θ ≡ 1 – cos θ sin (90 – θ)	1A

10.	(a)	AD2 + DC 2	= (62 + 62) cm2	1M
				= 72 cm2

		AC 2	= cm2
			= 72 cm2
		∴	AD2 + DC 2 = AC 2	1M
		By the converse of Pythagoras’ theorem,
		△ACD is a right-angled triangle (where ∠ADC = 90).	1A

	(b)	ADB = CDB

			= ADC

			=  90
			= 45	1A
		∵	AD = DC and ADB = CDB
		∴	DB  AC and AB = BC	1M

		i.e.	BC	= AC

				= cm

				= cm	1A

		In △DBC, tan 45	= 

			1	= 

			DB	=	1A




Long Questions

11.	(a)	In △PSR,
				PR2 + RS2	= PS2

		∴		PR	=

					=m	1M
					= 15 m	1A
			PQ + QR	= PR
			PQ + 2PQ	= PR	1M
			3PQ	= 15 m
			PQ	= 5 m	1A

	(b)	In △QRT,
				QT 2	= QR2 + RT2

		∴		QT	=

					=m	1M
					= 26 m	1A
		∵	PS = 25 m < 26 m	1M
		∴	PS is shorter than QT.
		∴	The claim is agreed.	1A

12.	(a)	∵	BG is the angle bisector of EGD.   given
		∴	EGB = BGD		1M
		∵	FG = FB
		∴	EGB = FBG	base s, isos. △	1M
		∴	BGD = FBG		1A
		∴	AB // CD	   alt. s equal	1A
	
	(b)	(i)	AFE	= CGE
				= 7x + 5	1M
				AFE + EFB	= 180	1M
				(7x + 5) + (115  3x)	= 180
				4x + 120	= 180
				4x	= 60
				x	= 15	1A



		(ii)	AFE	= 7x + 5
				= 7  15 + 5	1M
				= 110
			EFB	= 115  3x
				= 115  3  15
				= 70	
			∵	70  2 = 140  110	1M
			∴	The claim is disagreed.	1A

13.	(a)	∵	The exterior angles of a regular polygon are equal.

		∴	Number of sides of P	= 	1M
				= 6	1A

	(b)	Sum of interior angles of P	= (6  2)  180	1M
				= 720
		Sum of interior angles of Q	= 2  720
				= 1 440
		Let n be the number of sides of Q.
			(n  2)  180	= 1 440	1M

			n  2	=
				= 8
			n	= 10	1A
		∵	The interior angles of a regular polygon are equal.

		∴	Size of each interior angle of Q	=
				= 144	1A




	(c)	Size of each interior angle of P	=	1M
				= 120
		ABC + CBD + ABD	= 360	1M
			120 + 144 + ABD	= 360
			ABD	= 96	
		∵	BA = BD
		∴	BAD = BDA	1M
		In △ABD,
			BAD + BDA + ABD	= 180	1M
			2BAD + 96	= 180
			2BAD	= 84
			BAD	= 42	1A

14.	(a)	Let r cm be the inner diameter of the pipe.


		(2  100)  (2  100)	= 1 800	1M+1A
					5 000  50r2	= 1 800
					3 200	= 50r2
					64	= r2

						= r	1M
					r	= 8
		∴	The inner diameter of the pipe is 8 cm.	1A

(b) Total surface area of the new pipe

	=cm2	1M
	= 3 618πx2 cm2	1A

		

		= 	1M
		= x2		1A
	The total surface area of the new pipe will be x2 times of that of the original pipe.
		∴	The total surface area of the new pipe will not be x times of that of the original pipe.		1A


15.	(a)	In △ANB,

			sin x	= 	1M

			sin x	= 
		∴	AN	= 32 sin x cm	1A
		With the notations in the figure, draw the straight line CE such that 
CE  BN.
			
		In △CBE,

			sin CBE	=	

			sin (90  x)	=

			cos x	=	1M
		∴	CE	= 24 cos x cm
		∴	ND = CE = 24 cos x cm	1A



	(b)	(i)			=


					=	


				tan x	=	1M

				tan x	=
			∴	x	= 26.6, cor. to 3 sig. fig.	26.565	1A



		(ii)	In △ANB,

				cos x	=	1M
				BN	= AB cos x
					= 32 cos x cm
			In △BCE,

				cos CBE	=	1M

			cos (90  x)	=

				sin x	=	1M
				BE	= 24 sin x cm
			CD	= EN 
				= BN  BE
				= (32 cos x  24 sin x) cm	1M
				= (32 cos 26.565  24 sin 26.565) cm
				= 17.9 cm, cor. to 3 sig. fig.	1A




Multiple-choice Questions

Answers

	No.
	Answer

	1.
	A

	2.
	A

	3.
	C

	4.
	B

	5.
	D

	6.
	B

	7.
	D

	8.
	C

	9.
	D

	10.
	B

	11.
	A

	12.
	D

	13.
	C

	14.
	A

	15.
	C

	16.
	B

	17.
	B

	18.
	A

	19.
	B

	20.
	C

	21.
	C

	22.
	C

	23.
	D

	24.
	D

	25.
	A




Solutions

1.	The answer is A.
	RSQ + 70	= 180
	RSQ	= 110
	In △QRS,
	x + RSQ	= 140
	x + 110	= 140
	x	= 30

2.	The answer is A.
	In △ACD,  
	∵		AC	= AD
	∴	ADC	= ACD (base ∠s, isos. △)
	ACD + ADC + CAD	= 180 (∠ sum of △)
			2 ACD + 28	= 180
			2 ACD	= 152
			ACD	= 76
	∵	AC	 = CB = BA
	∴	BCA = 60 (property of equil. △)
	BCA + ACD + DCE	= 180 (adj. ∠s on st. line)
	60 + 76 + DCE	= 180
	136 + DCE	= 180
	DCE	= 44 

3.	The answer is C.
	
	With the notations in the figure,
	BC2	= AB2 + AC2

	BC	=

		=
		= 39




	cos  == and cos  ==

	cos   cos  	=

			=

		=

4.	The answer is B. 
	According to the given scale, a distance of 1 cm on the design represents an actual distance of 2 000 cm. 
	Actual length of the flower bed
	= 5  2 000 cm
	= 10 000 cm
	= 100 m
	Actual width of the flower bed
	= 4  2 000 cm
	= 8 000 cm
	= 80 m
	Actual area of the flower bed
	= 100  80 m2
	= 8 000 m2

5.	The answer is D.
	∵	△ABC is an equilateral triangle.
	∴	ACB = 60
		142 + EBC	= 180
		EBC	= 38
	x	= EBC + ACB 
		= 38 + 60 
		= 98

6.	The answer is B. 

7.	The answer is D.

	OB =

	OD = OB =

	∴	



8.	The answer is C.
	Let r cm be the base radius.
	2r  5 = 80

		r	=
		= 8
	∴	The base radius is 8 cm.

9.	The answer is D.
	I.	Sum of exterior angles = 360°

		Size of each exterior angle =  = 18°
	II.	Sum of interior angles of a regular 20-sided polygon
		= (20  2)  180°
		= 3 240°
		∵	The interior angles of a regular polygon are equal.

		∴	Size of each interior angle =  = 162°
	III.	overlap
162
162
gap
162








		It cannot tessellate the plane.
	∴	I, II and III are true.

10.	The answer is B.
	Let d cm be the depth of water after 3 minutes.
	Volume of water after 3 minutes
	=   152  d cm3
	= 225d cm3
	∴		225d	= 750  3

			d	=
				= 10
	∴	The depth of water after 3 minutes is 10 cm.
11.	The answer is A.
	∵	a : b = 2 : 3 and b : c = 5 : 7.




	∴	 =  and  = .

	(a + 4b – 3c) : (2a + 3b – c)	= 

		= 

		= 

		= 

		= 
		= 7 : 44

12.	The answer is D.

13.	The answer is C. 
	In △CBA, CBA = 90. 
	∴	CA2	= CB2 + BA2

			CA	=

				=cm
				= 25 cm
	In △CDA, CDA = 90. 
	∴	CD2 + DA2	= CA2

			DA	=

				=cm
				= 24 cm
	Area of quadrilateral ABCD	= area of △CBA + area of △CDA

		= cm2
		= 234 cm2


14.	The answer is A.

		

	=	

	=	
	= 2

15.	The answer is C.
	Suppose	a + e	= c.
	Then	e	= c − a
	In △ABC,
	∵		a + b	= c	ext.  of △
			b	= c − a
	∴	b = e
	∴	AB // ED	alt. s equal
	i.e.	a + e = c should be added.

16.	The answer is B.A
B
C
D
E
F







	With the notation in the figure,
	EF = AB + CD = (4 + 2) cm = 6 cm
	AF = BC + DE = (3 + 2) cm = 5 cm
	Distance between A and E

	= 

	= cm

	= 



17.	The answer is B.

		

	= 
	= 2 cos θ + 1 – cos2θ

	= 

	= 

18.	The answer is A.
	Let R cm and r cm be the radii of the larger and smaller circles respectively.
	R : r = 2 : 1


			=	
		R	= 2r
	∴	The radius of the larger circle is 2r cm.
	∴		r2 + (2r)2	= 60
			r2 + 4r2	= 60
			5r2	= 60
			r2	= 12
	∴	The area of the smaller circle is 12 cm2.

19.	The answer is B. 
	A:	In △ECB,
a + b + b = 180°       ∠ sum of △
		∴	a + 2b = 180°
	C:	In △ECB,
DEC = b + b         ext. ∠ of △
		∴	DEC = 2b
D:	In △ECB,
	∵  EBC = ECB = b
	∴  BE = CE             sides opp. eq. ∠s
There is not enough information to prove that a = b + c.
∴  B may not be true.



20.	The answer is C.A
2 m
B
3 m
C
D
T
5 m






	With the notation in the figure,
AT = BD = 2 m
	TD = AB = 3 m
CT = CD – TD 
= (5 – 3) m
= 2 m
In △ATC, ATC = 90.
	By Pythagoras’ theorem, 
	AC2	= AT2 + TC2

	AC	=m
		= 2.83 m, cor. to 3 sig. fig. 

21.	The answer is C.
	In △OQS,
		OQ2	= OS2 + SQ2

		OQ	=

			=cm
			= 5 cm

		tan QOS	=

			=
		QOS	= 36.870, cor. to the nearest 0.001
	∴	POR	= 72 + QOS
			= 72 + 36.870 
			= 108.870
	∴	Area of the shaded region
		= area of the sector OPR  area of △OQS

		=

		=cm2
		= 17.8 cm2, cor. to the nearest 0.1 cm2
22.	The answer is C. 
	∵	AC = BC and ACD = DCB
	∴	DC  AB
	i.e.	ADC = 90
	and	AD = DB
	Let AC = x cm. 

	In △ADC,	sin 40	= 
		AD	= x sin 40 cm
	Perimeter of △ABC	= AB + BC + AC
		= (x + 2x sin 40 + x) cm
		= (2x + 2x sin 40) cm
	∴		2x + 2x sin 40	= 15
			(2 + 2 sin 40)x	= 15

			x	= 
				= 4.57, cor. to 2 d.p.
	∴	AC = 4.57 cm

23.	The answer is D. 
	
	With the notations in the figure, 
	OA = OB = AB
	∴	△ABO is an equilateral triangle. 
	∴	AOB = OAB


	∴	Dotted arc  = 


	Perimeter	= ++ OA


		= + dotted arc + OA
		= (2π  10 + 10) cm
		= (20π + 10) cm

24.	The answer is D.



25.	The answer is A.






	()2	= ()2  2()() + ()2

			= 3  2+ 7

			=
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