	Special resources for class suspension

Name of School
Term Exam Paper 3B  (Set 2)
 Solutions 

Short Questions

1.  	(a)  The pattern on the opposite face is ‘’.   	1A
  	(b)  The pattern on the blank face is ‘’.   	1A

2.	(a)		Front view:	Top view:	Side view:





					2A + 2A + 2A

	(b)	Number of planes of reflection = 4	1A

	(c)	Number of axes of rotation = 1	1A

3.	(a)	Difference between the vertical heights of the two trees

		=  m	1M
		= 1.5 m, cor. to the nearest 0.1 m     1.497	1A

	(b)	Let θ be the inclination of the slope.

			tan θ	= 	1M
			θ	= 30, cor. to the nearest degree	
		∴	The inclination of the slope is 30.	1A



4.	Consider △ROQ.
	OQ = 15 cm
	QOR = 90	

	∴		OR	= 	

			x	= 		1M
				= 8		1A
	y = 60		1A
	Consider △POQ.
	POQ = 90
		y + z + POQ	= 180
		60 + z + 90	= 180	1M
		z	= 180  60  90
			= 30	1A

	5.	(a)	OAB = 90 − 54
			= 36
		OBA	= 324 − 270
			= 54
	
1M


		AOB	= 180 − 36 − 54	1M
			= 90	1A
		∴	AO is perpendicular to BO.	1A

	(b)	In △AOB,

			cos OAB	=
			AO	= 6 cos 36 km	1M
				= 4.85 km, cor. to 3 sig. fig.	1A

6.	Total number of possible outcomes = 50
	(a)	Number of favourable outcomes = 50  20 = 30	1M
		∴	P(a purple card)	

			= 		1M

			= 		1A



	(b)	There are 16 numbers from 1 to 50 that are divisible by 3. 
		∴	Number of favourable outcomes = 16	1A
		∴	P(a card marked with a number divisible by 3) 

			= 		1M

			= 		1A

7.	Let QR = x cm.
	Total surface area of the pyramid
	= 2  area of △VPQ + 2  area of △VQR + area of rectangle PQRS

	= cm2	1M+1A
	= (234 + 15x + 18x) cm2
	= (234 + 33x) cm2
	∴	234 + 33x	= 564	1M
		33x	= 330
		x	= 10
	∴	QR = 10 cm	1A

8.	BGC = 90		property of rhombus	1M
	∵	AE = AF	given
	and	AH bisects EAF.	given
	∴	EHA = 90	axis of symmetry of isos. △  base	1M+1A
	∵	BGC = EHA = 90		1M
	∴	BD // EF	corr. ∠s equal	1A

9.	(a)	Let (x , y) be the coordinates of Q.

		x	= 	1M

			= 
			= 1

		y	= 	1M

			= 
			= 4
		∴	The coordinates of Q are (1 , 4).	1A


	(b)	Since R lies on the x-axis, the y-coordinate of R = 0.	1M
		Let QR : RS = 1 : r.
		Consider the y-coordinate of R. By the section formula, we have

			0	= 	1M
			0	= 4r  2
			4r	= 2

			r	= 

		∴	QR : RS	= 1 : 
				= 2 : 1	1A



Long Questions

10.	(a)	Coordinates of B

		= 	1M
		= (–6 , 0)	1A
		Let (x , 0) be the coordinates of E.
		∵	AE  AB
		∴		Slope of AE × slope of AB	= –1	1M

					= –1

					= –1
				x	= 6	
		∴	The coordinates of E are (6 , 0).	1A


	(b)	AE	= units	1M

			= units

			= units	

		CA	= units	1M

			= units

			= units	

		Radius of the semi-circle	= 

			= units	1M
		Area of the figure

		= sq. units	1M+1A
		= 172.27 sq. units, cor. to 2 d.p.	1A




11.	(a)	(i)	P(region A) = 

				= 

				= 	1A


		(ii)	P(region B) = 

				= 

				= 	1A


		(iii)	P(region C) = 

				= 

				= 	1A


		(iv)	P(region D) = 

				= 

				= 	1A

	(b)	Expected value of the gift awarded

		= $	1M+1A
		= $36	
		∵	$50 > $36	1M
		∴	The cost of turning the wheel is more than the expected value 
of the gift awarded.
		∴	The game is not favourable to the player.	1A



12.	(a)	The points P, R and S coincide with Q.	3A

	(b)	Given that AB  plane PCB, thus AB  BP, where BP is the projection 
of AP on the plane PCB.	1M
		∴	The angle between AP and the plane PCB is APB.	1A

	(c)	The line of intersection between the planes PAD and PCD is PD.	1M
		∵	AN  PD and CN  PD.	1M
		∴	The angle between the planes PAD and PCD is ANC. 	1A

13.	(a)	∵	△AGF	 △DHF	given

		∴		AGF	= DHF	corr. ∠s, △s	1M
		∴	AG // BD	alt. ∠s equal	1M
		In △EBH, 
			EG	= GH	given
			AG // BD	proved
		∴	EA	= AB	intercept theorem	1M+1A

	(b)	∵	△AGF	 △DHF	given

		∴		GF	= FH	corr. sides, △s	1M
		EF	= EG + GF
			= HC + FH	proved
			= FC	
		∴	EF = FC		1A

	(c)	In △EBC, 
			EA	= AB	proved in (a)	
			EF	= FC	proved in (b)	

		∴	AF // BC and AF = BC	mid-pt. theorem	1M
		∵	△AGF	 △DHF	given

		∴		AF	= FD	corr. sides, △s	1M
[bookmark: _GoBack]		AD	= AF + FD


			= BC + BC
			= BC		1A
		∵	AD // BC	proved	1M
		∴	ABCD is a parallelogram.	2 sides equal and //	1A		


14.	(a)	Let r cm be the base radius of the cone P.


			=  2    15 cm	1M
			= 18 cm

		∴		2r	=	1M
				2r	= 18
				r	= 9
		∴	The base radius of the cone P is 9 cm.	1A


	(b)	Height of the cone	=cm	1M
				= 12 cm	1A

		Volume of the whole solid	= cm3	1M
				= 810 cm3	1A

	(c)	Let x cm be the base radius of the cone R.
			x2	= 64	1M
			x2	= 64
			x	= 8	


		=	1A



		==	1A


		∴		1M
		∴	This solid is not similar to the solid in Fig. I.	1A


Multiple-choice Questions

Answers

	No.
	Answer

	1.
	A

	2.
	D

	3.
	A

	4.
	C

	5.
	C

	6.
	B

	7.
	D

	8.
	A

	9.
	C

	10.
	C

	11.
	A

	12.
	D

	13.
	C

	14.
	B

	15.
	D

	16.
	B

	17.
	D

	18.
	B

	19.
	B

	20.
	C

	21.
	B

	22.
	C

	23.
	D

	24.
	B

	25.
	A




Solutions

1.	The answer is A.

2.	The answer is D.
	OC = AO = 25
	AC	= AO + OC
		= 25 + 25
		= 50
	ADC = 90
	In △ADC,
		AD2 + DC 2	= AC 2

		DC	= 

			= 
			= 48
	Perimeter of rectangle ABCD	= 2  (AD + DC)
		= 2  (14 + 48)
		= 124

3.	The answer is A.

4.	The answer is C.

5.	The answer is C. 



6.	The answer is B.
	Let  be the inclination of the road.

		sin 	= 
			= 16.3, cor. to the nearest 0.1
	∴	The inclination of the road is 16.3.


7.	The answer is D. 
[image: ]With the notation in the figure, 





x = 230 − 180
= 50
θ = x 
= 50
∴	The reduced bearing of A from B is N50E.

8.	The answer is A.

	

	= 

	= 

	= 

	= 
	∴	Surface area of the sphere : total surface area of the right circular cone
		= 1 : 1

9.	The answer is C. 
Given that DC  plane BCF, thus DC  CF, where CF is the projection of DF on 
the plane BCF. 
∴	The angle between DF and the plane BCF is DFC.

10.	The answer is C.

11.	The answer is A.



12.	The answer is D. 
Inclination of line L = 150 − 90
= 60



13.	The answer is C.
	Consider the x-coordinate of point Q.

		3	= 
	6		= –3 + x
		x	= 9
	Consider the y-coordinate of point Q.

	y = 
		= 1

14.	The answer is B.
	Refer to the figure. E is a point on AD such that BE  AD.
		
	ABE = 48	(alt. s, AF // EB)
	In △ABE,

		tan ABE	=
		AE	= 50 tan 48 m
	∴	BC	= ED
			= AD  AE
			= (76  50 tan 48) m
			= 20.5 m, cor. to 3 sig. fig.



15.	The answer is D.
	Total number of possible outcomes = 20
	Number of favourable outcomes = 15

	The required probability = 
		= 0.75

16.	The answer is B.

	P(hitting the bullseye)	= 

		= 

		= 

		= 

17.	The answer is D.
	∵	DE // BF and DB // EF
	∴	BDEF is a parallelogram.
	∴	DE = BF
	∵	DE : BC = 3 : 5
	∴	DE : FC = 3 : (5 – 3)
				= 3 : 2
	In △ADE and △EFC,
	DAE = FEC
	AED = ECF
	ADE = EFC
	∴	△ADE ~ △EFCArea of △ADE
Area of △EFC

	∴	
		

	= 

		= 

		= 
	∴	Area of △ADE : area of △EFC = 9 : 4
18.	The answer is B.
	Vertical rise of PQ = 100 m
	Horizontal run of PQ	= 2 × 100 000 cm

				=  m
				= 2 000 m

	Gradient of PQ	= 

			= 

			= 

19.	The answer is B. 
Let C1, C2, C3 stand for 3 chicken eggs and D1, D2 stand for 2 duck eggs. 
The table below lists out all the possible outcomes. 
	
	          2nd egg

	  1st egg
	
	C1
	C2
	C3
	D1
	D2

	
	C1
	
	C1C2
	C1C3
	C1D1
	C1D2

	
	C2
	C2C1
	
	C2C3
	C2D1
	C2D2

	
	C3
	C3C1
	C3C2
	
	C3D1
	C3D2

	
	D1
	D1C1
	D1C2
	D1C3
	
	D1D2

	
	D2
	D2C1
	D2C2
	D2C3
	D2D1
	


Total number of possible outcomes = 20
Number of favourable outcomes = 6


	∴  P(2 chicken eggs) ==	



20.	The answer is C. 
	The tree diagram below shows all the possible outcomes of the two red packets:

				1st red packet	       2nd red packet	  	  Outcome
							      $50  ………………  $150$50
$50
$100

							      $50  ………………  $150
							     $100 ………………  $150
							      $50  ………………  $100
							     $100 ………………  $150
							      $50  ………………  $100

	Total number of possible outcomes = 6

	P($150) = 

		= 

	P($100) = 

		= 
	∴	The expected value of the money he will receive 

		= 	

		= 	



21.	The answer is B.
	Volume of the whole right pyramid

	=   50  20  60 cm3
	= 20 000 cm3
	Let VA be the volume of the part of the right pyramid above water.
	∵	The right pyramid above water and the whole pyramid are similar.


	∴		= 


			= 

		VA	=   20 000 cm3
			= 2 500 cm3
	∴	Volume of the frustum immersed in water
		= (20 000  2 500) cm3
		= 17 500 cm3
	Let h cm be the new depth of water.
		50  20  (30  h)	= 17 500
		30 000  1 000h	= 17 500
		12 500	= 1 000h
		h	= 12.5
	∴	The new depth of water is 12.5 cm.

22.	The answer is C.

	Slope of PQ	= 

			= 

	Slope of QR	= 

			= 
	∵	P, Q and R lie on the same straight line.
	∴	Slope of PQ	= slope of QR


			= 
		3	= r – 4
		r	= 7

23.	The answer is D.
	I:	In △ABC,
		BK = KC	given
		AB // HK	given
		∴	AX = XC	intercept theorem
		∴	I must be true.
	II:	In △ACD,
		AH = HD	given
		AX = XC	proved in I

		∴		HX	= DC	mid-pt. theorem
				2HX	= DC
		∴	II must be true.
	III:	In △ABC,
		BK = KC	given
		AX = XC	proved in I

		∴	XK	 = AB	mid-pt. theorem

		HX 	= DC	proved in II


			HX + XK	= DC + AB

			HK	= (AB + DC)
		∴	III must be true.
		∴	I, II and III must be true.



24.	The answer is B.
	Let JH = x cm.
	In △EIG,
	∵	IJ = JE and IH = HG

	∴		JH	= EG
			EG	= 2x cm
	In △DFH,
	∵	HG = GF and DE = EF

	∴		EG	= DH
			DH	= 2  2x cm
				= 4x cm
	∴		x + 6	= 4x
			6	= 3x
			x	= 2
	∴	JH = 2 cm

25.	The answer is A.
	Since P lies on the y-axis, the x-coordinate of P = 0.
	Consider the x-coordinate of P. By the section formula, we have

		0	= 
		2r – 4	= 0
		r	= 2
	∴	AP : PB = 1 : 2
	Let (0 , y) be the coordinates of P.
	By the section formula,

	y	= 

		= 
		= 2
	∴	The coordinates of P are (0 , 2).
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