TAMES RUSE - Year 10 Half-Yearly Mathematics Examination 2006 I

SECTION A (30 marks) - 30 Multiple choice questions. (1 mark each)
Answer questions on the answer sheet provided with the examination paper.

(1) Pand Q are the points (3,-2) and (- 5,4) respectively. The lengfh of the interval PQ is

A) 8 units ®B) 5 units (C) 10 units (D) 12 units
2 J3+43=

A) 3 ®B) 23 © Js D) 6
(3) axbxaxbxaxb=?

(A) 3ab B) 3ax3b © a5 ® ()
(4)  Factorise x> —(y +4)

(A) (x—y+4)(x+y+4) ®B) (x—y+4)(x+y—4)

©) (x—y—4)(x+y+4) o) (x—y—4)(x~y+4)
(5)  p*>-5p+6 expressed as a product of factors is

@ (p-3)p-2) ® (p-3)p+2)

© (p+3(p-2) @) (p+3)p+2)
(6) APQR is similar to APRT with P

/PQR= /PRT .

T
Then R =
RT
R =0
P PT RT PR

@ 2 ® I © ®
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(7) Inthe diagram, the bearing of North
4 from B is
' Diagram not
A 127 to scale
B
(A) N3T°W (B) N353°W ©) S37°E D) S53°E
(8) Make y the subject of 2y=1-xy
_Iox -1 -y _1=2y
@ =5 ® ye5 o © =2 O
1
© &=
1 1
@ o ® 5 © 2 ® 2%

(10) Vertical blinds 10 centimetres wide overlap by
1 centimetre when they are closed. (see diagram)

‘Which expression represents the width, in
centimetres, covered by » blinds when they are
closed?

(A 9 (B) 9n+l ©)

(11) If x-2y="7, whatis the value of y when x = 3?
@A 5 B) 2 ©
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10cm

10n-9

-2

lem

(D) 1lon-1

®) -5




(12) 'Which one of the following represents the solution set of the inequality 11— 4x>3—2x?

o o
A T8 4 2 0 2 4 s s =
< FanY
® = s % 4 2 0 2z 4 & 3
m o
© 5 7 2 0 2 4 6 ] -
< o
O <3 6 4 2 0 2 7 6 8
(13) For the diagram at the right, which of
the following ratios is the largest?
Diagram not
to scale
(A) sinx® B) tanx® (C) siny° D) tany°
(14) The solutions of the equation m(2m—1)=0 are
(A) m=0and m=1 ®B) m=0andm=2
©) m=1landm=0 D) m=landm=1
(15) EFGH is a square. The value of m is E F
m Diagram not
to scale
70°
H G
A) 20 B) 224 © 25 ™ 35
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(16) The equation of a circle with centre (—1,2) and radius 9 units is
@ G1f s (pr2F=o ® (o1 +(y 2} 51
© (G+1+(p-2F=9 @ (+1f+(y-2) =81

(17) A shipping container of mass T tonnes is filled with x car engines, each of mass y kilograms.

The total mass, in tonnes, of the container and the engines is

T T+xpy
A) T+ — 4 C 10007 +
@ T+ ® 0t O T ® »

(18) ,36n16 -

@A) en' ® 64 © 184" D) 184

(19) Inthe diagram, the value of x is

58¢
Diagram not
to scale
(A) 20 B) 38 (C) 58 D) 84

(20) Water is flowing from the top tank into
the bottom tank at a constant rate. The
depth of water in the top tank is falling
at a rate of 10 centimetres per hour.

At what rate is the depth of water rising
in the bottom tank?

(A) 2cm/h B) 20cm/h ©) 25cm/h D) 50 cm/h
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(21) The solutions of the equation 2 —2f—8 =0
q

A) t=-4and t=-2
(C) t=4andt=2

(22) If both of the inequalities
x—2y+120and x+y-2<0

are graphed on the same diagram, which
of the regions will be shaded?

(A) I,IIand I only
(C) I,HIandIV only

are
B) t=4ands=-2
(D) None of these

x+y-2=0

(B) I, HOandIV only
(D) 1, IIandIV only

(23) When a number N is divided by 5 the remainder is 3. Therefore, when 2N is divided by 5 the

remainder is

A 1 @) 2

(24) Inthis figure,

1. the shaded triangles must be similar
I1. the unshaded triangles must be similar

(A) Ionlyistrue
(C) BothIandII are true
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© 3 ®) 4

(B) Ionlyistrue
(D) Neither I nor ITis true

1
25 is equivalent to
SREEFR

@ 33 @ gt © 2 p) 3

(26) The solutions of the quadratic equation x*+5x—3=0 are

BRI AP S B oS L o5
2 2 2 2
© x=# and x=i—2ﬁ ®) x=5+;/1*3 and x=5_;/E

(27) In this figure

I. the two triangles are similar 60°
II. the two triangles are congruent

(A) Ionlyistrue
(C) BothIandII are true

(B) Il onlyis true
(D) Neither Inor II is true

(28) The interval joining the points P(1, —2) and O(-3,0) is divided internally by a point R in the ratio
5:4. Which of the following are the correct coordinates for R?
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(29) If ax+b> c for real numbers a, b, ¢ and x, which of the following is true? SECTION B (40 marks) — Write your solutions to Q31-34 on your own paper showing all working,

A x> Gl for all values of @, b and ¢
a Question 31(a) (START A NEW PAGE)

Noyth
®B) x> ezb provided g =0 A plane flies 250 km from point O to point X on a
a bearing of 050°T . At point X the plane changes B
c—b c—b direction and flies 380 km on a bearing of 140°T
©) x>——fora>0,and x<—— fora<o0 to point 7.
a a North X
c—b c—b (i) Copy the diagram onto your answer sheet and 1
(D) x>— forx>0,and x<—— forx<0 clearly indicate the size of #40X and /BXY . 250 km
a a 380 km
(ii) Prove that ZOXY =90°. ¢ 2
, (iif) Find the bearing of point ¥ from point O. Give o 3
(30) R is the point with coordinates (6, 0)_ y your answer correct to the nearest degree. Y
NOTTO
The area of the shaded rectangle is SCALE

Question 31(b)

The volume, ¥ cm’, of a gas is directly proportional to the temperature, T° Kelvin , of the gas and
inversely proportional to the pressure, P atmospheres, applied to the gas. A gas subject to a temperature
of 20° K and a pressure of 5 atmospheres has a volume of 400 ¢’ .

(A) 204 ®B) 2442 ©) 284 D) 60w (i) Write a formula relating the variables ¥, T and P.

(ii) If the temperature is increased to 35° K and the pressure is decreased to 2 atmospheres, find
the new volume of the gas.

Question 32(a) (START A NEW PAGE)
PQ s a tangent to the circle at the point 4(8, 4). 2
(i) Find the equation of the line PQ.

(ii) Find the coordinates of the points P and Q. 454

(iif) Find the exact value of the shaded area, /o &
which is the area bounded by the tangent \J

PQ), the coordinate axes and the circle.
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Question 32(b)

Copy the diagram onto your answer sheet and
prove that AdBC and A4ACD are similar,

Question 33(a) (START A NEW PAGE)
In AEFH and AFGH , EF =40, ZEHF =45°
and ZFHG =60°.

(i) Find the exact length of FH.

(ii) Hence find the exact length of FG.

Question 33(b)

ABCDEFGH is a rectangular prism with sides of
lengths 2 cm, 3 cm and 4 em.

(i) Find the exact length of diagonal GD.

(ii) Find the size of ZGDA correct to the nearest
minute.
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B 12
A
18
e’ 16
c 32 D
E
40
o F
Yy
60°
H G
H

dem
c
D B
3em 2cm

Question 34(a) (START A NEW PAGE)
J K
The points N, M and L are collinear. P
JK||NL, KM =KL and £JKM =73°. o
X
Copy the diagram onto your answer sheet and 3
find the value of x, giving reasons.
N M L
Question 34(b)
AABC has vertices A4(6,14), B(~3,2) and C(13,10). Mis the midpoint of side BC.
y
A(5,14)
C(13,10)
M
B(-3,2) x
o
(i) Find the equation of the line BC. 2
(ii) Find the perpendicular distance from point 4 to the line BC. 2
(iii) Find the coordinates of point M, the midpoint of side BC. i
(iv) Ifthe acute angle between the lines AM and BCis &, find the exact value of sind . 2

THIS IS THE END OF THE EXAMINATION PAPER
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EXTRA MULTI CHOICE QUESTIONS

(1) If f(x)=3", which of the following is equivalent to f{(~x)?

@ 1)
® 1

© -slx)
® 3

(32) Which of the following simplifications is false?

) x(x—l)
x-1

® x*-1
=x-1
x+1
© £43_
x+3

(1)) 5x 5

x(x+1) x+1

x+1

(34) | For the following problem, which is the correct diagram?

“A radio mast 100 metres high and a TV mast 150 metres high stand on level ground. From the top
of the radio mast, the angle of elevation of the top of the TV mast is 40°. How far apatt are the

masts?”
A) ®)
40"
40° 150m
100m 150m
100m
dm
dm
© )
40°
40°
150 m ]50 m
100m 100m
dm dm

(35) | Which of the following points lies on the line 3x—y =87

L P(-22)
1. 0(2,-2)

(33) | For the figure at the right, sinx® =

17 cm

/X n
8 cm

15 cm

(A) | Lonly

(B) | Tonly

(C) | BothIand I

(D) | Neither Inor IT

(36)

A |15

® |8

© |15

© | 1k
24

™17

| %
12
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If % = %, which one of the following sentences is true?

(40) | Which of the sketches below is the correct sketch for the following problem?

point C on a bearing of 128°T .”

“A plane leaves from point 4 and flies on a bearing of 036°T to point B. The plane then flies to

(A) | a—c=b-d
B) | ac=bd
© 2a—b=20—d
b d
®) a+b=b+c
b+c c+d

(39) | Given the following four statements:

(I) All isosceles triangles are similar
(II) All rthombuses are similar
(1) A1l equilateral triangles are similar
(IV) All squares are similar

‘Which of the following is true

(&) | (D and (I)

(B) | (D) and (IID)

(€ | (D) and (IV)

(D) | (III) and (IV)

(A) B)
B
North
A
36¢,
AR
C
© D)
B
North
36¢
A X128
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(44) | Points P and R lie on the line x+3y =3,
point Q lies on the curve y =27 and S lies on

the x-axis. If PORS is a rectangle, what are the
coordinates of point S ?

DIAGRAM IS
NOTTO SCALE

L=}

(A) | 8(-120)
®) | $(-3,0)
©) | 5(-~150)
@) | $(-21,0)
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EXTRA FREE RESPONSE QUESTIONS

Question 31(b)

In AABCand AAPQ, AQ =12cm, QC =6cm, AP =8cm, PB =4cm and PQ =6cm

C
6 cm
0
12 cm
6 cm
A 8cm P 4cm B

(i) Copy the diagram onto your answer sheet and prove that AABC and A4PQ are similar.

(ii) Find the length of side BC.
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Year 10 Half-Yearly Mathematics Examination 2006 Question 31(b)

SECTION A (30 marks) — 30 Multiple choice questions. (1 mark each) 3 o . o . .
Answer questions on the answer sheet provided with the examination paper. The volume, ¥ cm’, of a gas is directly proportional to the temperature, T° Kelvin , of the gas and

1 c 5 B 3 D 7 I inversely proportional to the pressure, P atmospheres, applied to the gas. A gas subject to a temperature
5 A 6 D 7 B [ B of 20° K and a pressure of 5 atmospheres has a volume of 400 cn’.
9 C 10 B 11 C 12 D
13 B 14 A 15 C 16 D (i) Write a formula relating the variables ¥, T and P. 2
17 A 18 B 19 D 20 D
21 B 22 C 23 A 24 A _kr
25 D 26 B 27 A 28 A P
29 C 30 C when T =20, P=5and ¥V = 400
400 = 20k
SECTION B (40 marks) — Write your solutions fo Q31-34 on your own paper showing all working. £ =100 5
Question 31(a) (START A NEW PAGE) = 1007
North T p
A plane flies 250 km from point O to point X on a
bearing of 050°T . At point X the plane changeos B (i) If the temperature is increased to 35° K and the pressure is decreased to 2 atmospheres, find 2
dlrectllon and flies 380 km on a bearing of 140°T the new volume of the gas.
to point Y.
North %L 1007
(i) Copy the diagram onto your answer sheet and : 1 V=
clearly indicate the size of Z40X and ZBXY . 250 km P
380 o when7T =35, P=2
(ii) Prove that ZOXY =90°. c 2 V= 100%35
A 2
OXC = 50° (alternate angles are equal asJ O v 3 vV =1750
40/ XC Volume =1750 ¢’

angle sum of straight]

CXY+140°=180°[ )
\angle BXC =180 Question 32(a) (START A NEW PAGE)

CXY =40°
OXY =50°+40°
=90°

(iii) Find the bearing of point Y from point O. Give
your answer correct to the nearest degree.

tan XOY = }-8—9
250
XOY =56.7°
=57° (to nearest degree)
AOY =50°+57°
=107°
- bearing is 107°T or S73°E
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PQ is a tangent to the circle at the point A(8, 4).

y
(i) Find the equation of the line PQ. 2
slope 04 = 4-0
8-0
_1 / A(8.4)
2 P
.~ slope PO =2 0
Eqn.PQ:y—4=-2(x—8)
2x+y-20=0

(if) Find the coordinates of the points P and Q.
P(10,0) and  ((0,20)

(iii) Find the exact value of the shaded area,
which is the area bounded by the tangent
PQ, the coordinate axes and the circle.

area of circle
4

radius of circle: r=+4>+82
-5
A= %(10)(20)%7:(\/%)2
=100-207z
Area = 20(5 - 7)u?

Area = area of triangle —
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Question 32(b)

Copy the diagram onto your answer sheet and A
prove that AABC and AACD are similar.

18
In AABC and ADAC 16

24
4c_2
CcD 32

3 pairs of sides in
S AABC ||| ADAC .
same ratio

Question 33(a) (START A NEW PAGE) E

In AEFH and AFGH , EF =40, ZEHF =45°
and ZFHG =60°.

(i) Find the exact length of FH. 7

iq = tan 45°

60°
Or show/prove that triangle is H G
isosceles = x =40

(ii) Hence find the exact length of FG.

2 —sin60°
40

y =40sin 60
3

=40x—
2

y=20\/§
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Question 33(b)

ABCDEFGH is a rectangular prism with sides of
lengths 2 em, 3 cm and 4 cm.

(i) Find the exact length of diagonal GD.

DAB =90°

BD? =3 +2* (Pythagoras' Theorem)
BD =413

DBG =90°

GD* = («/ﬁ)z +4? (Pythagoras' Theorem)
BD =429

(i) Find the size of ZGDA correct to the nearest

minute.

cosGDA = i
V29

GDA = 56°9"
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Question 34(a) (START A NEW PAGE)

The points ¥, M and L are collinear.
JK || NL, KM =KL and £JKM =73°.

Copy the diagram onto your answer sheet and
find the value of x, giving reasons.

- alternate angles are equal
KMI =73°
as JK'| NL
KEM =73° equal a.ngles are opposite
equal sides
1 f
x+146=180| "B OSUMO
AKLM =180°
x=34

Question 34(b)

73°

AA4BC has vertices A(6,14), B(~3,2) and C(13,10). M s the midpoint of side BC.

y

B(-3,2)

A(6,14)

C(13,10)
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®

(i)

(iii)

(iv)

Find the equation of the line BC.

10-2
13+3
1

2

m(BC)=

Egn.BC: y-—2=%(x+3)

x=2y+7=0
Find the perpendicular distance from point 4 to the line BC.

|6-28+7]
144
15
5
=35

Find the coordinates of point M, the midpoint of side BC.

M[E,Ej = M(5,6)
272

L dist.=

If the acute angle between the lines AM and BC is 8, find the exact value of siné .

AM =1* 482
=65

sin 8

Il

sl &%

W
—
)

sin 8 =

13

THIS IS THE END OF THE EXAMINATION PAPER
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