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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces on the top of this page.
Wiite in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters. glue or correction fluid.

Answer alt guestions.

If working is needed for any question, it must be shown with the answer.

Omission of essential working wiil result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the
answer to three significant figures. Give answers in degrees to one decimal place.

For m, use either your calculetor value or 3.142, unless the question requires the answer in terms of 7.

The number of marks is given in brackets [ ]atthe end of each question or part guestion.
The total number of marks for this paper is 50.




Mathematical Formulae

Compound Interest

Total amonnt= Pl +-—)"
100

Mensuration

Curved surface area of a cone = arl

Surface area of a sphere = 47>

Volume of a cone = 5717211 _
4 3
Volume of a sphere = —3—717‘

Area of triangle ABC = %ab sinC
Arc length = r6, where is in radians

1 .. .
Sector area = — 720  where is in radians
2 2

Trigonomelry

a b ¢
sind sinB sinC

at=b*+c? —2bccosA

Statistics

2

Mean = ——

xS

Standard Deviation = E—ﬁ _(Z‘f_)
> \Zf




For exer,

AR

® o 11 s Mo B oiieas 58 shonm. me m i il b
{z) Wnte down all the figures as snown on your calculatos
4
snswer (aq . . 1
AHNSWEr (U ..................................... [1]
~ A N & L - =
{5} Give your answer comect {0 3 significant fioures
Answer (b) ... m
\ i/ 3 - By i ST gy - i
(¢} Write down the difference benween the values in {a) and (b)

Answer (€) ... [1]

{d} Express the answer in (¢) as a percentage of the exact value in (a).

Answer (d) ... % [1]

. A human heart beats, on average, 70 times per minute.

How many times does the heart beat in one week? Give your answer in standard form.

Answer ... e SRS S times in one week [2]

3 Simplify the following, giving your answers in positive indices.
I)y

2

(2)

5 Siprise ' 17
Answer (&) ....................................... [x‘j
/ "."n_-:"
H Z X
PO
L
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For exar.
(2) Solve the equation 3* +27=8l.
ARSWET (@) X = oo 2]
(b) Given that2" = 2./8 , find the value of n.
Answer-(B) M= ..o (1]
Solve 3x(3+x)=0. ‘
AnSwer (@) X = ovreeveveee OF oo 2]

(Turn over
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(W

Answer (a)

4
~
-
|
(W)
Il
(@]

Answer (b) x =.............. ..

7

Given that x = -1 is a solution to the equationx’ +ax—-3=0.
Find

() the value of a,

Answer (a) a =

(b) the other solution to the equation x* +ax -3 =0.




476

8

A triangle has a base of (4x —2)cm and a height of (3x—4)cm. It has an area of 35 cm”.

(a2) Form an equation in x and show that it reduces to 6x* —11x—31=0.

(2]
(b) Solve the equation 6x* ~11x~31=0.
LTt 01 AP : | OO —— [2]
(¢) Find the height of the triangle.
Answer (c) Height = ... cm [1]

For exa
use ¢

[Turn over



(b}

Answer (a)

Draw the inequality -3 < x < 4 on the number line below.

A

(1]

THaiy s <iyv--ax]o.

1¢  Given

(b) th

{a} the largest value of x— y,

{c) thevalueofyify

that 2<x<7 and -6< y <4, find

Answer (a)

N 2
e smallest value of xy~,

Answer (b)

For exan
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For exam
use or.

11

In the following figure, AB=DCand £BAE = ZCDE =90°,

A D

(2) Show that triangles ABE and DCE are congruent.
Answer (a) In triangles ABE and DCE oo

......................................................................................................................

(b) Name two other triangles that are congruent.

Answer (b) Triangles ........coceieennen and ..o
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Lo dan =4 com. BE = 3 cm and

§oons 51 17 BC and DEC are irianales 42 e maeailal 40 iSE 40 —
ln the dragram, A5C and DEC are triangles. 4B is paraile! to D .

EC=3cm.

Vs,

£

M~

B 5 E C

(05}

(a) Show that triangles .4BC and DEC are similar.

Answer (@) In triangles 4BC and DEC

(b) Calculate the length of DE.

(¢} Given that the area of triangle DEC = 18 cm’, find the area of triangle ABC.

oiion IEY A eme AT A 4D 2 7q
Answer (G) Arez ot ABC = cm™ {2

[TFesea = -
RN Nvier

-

For cxam

15¢ O
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For exam
use o

13 In the following figure, the triangles ABC and DEF are congruent.

Given that AB = 6 cm, BC=4.5 cm, AF=55cm, CE=3cm, CF=xcm and DF =y cm.
~ Find the value of

(@ x

(b ¥

ARSWer (@) X = oo cm (2]

Answer (D) ¥ = coomieneneenmsnsseaeees cm (1]

[Turn over



0 2 X
[2]
Answer (a)(ii) ............... S —— 1]
(b) (i) Sketch the graph of y=(x+ 3)2 ~4, labelling all the axes intercepts.
(if} Write down the coordinates of the turning point of the curve.
Y
L
0 o
o (VA2 I
L2 A G Y A OO Pid
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For exam
use or

)yx=2

ANSWER KEY
1) a) 9.745936236 or 2)7.06 x 10° £
9.745936237 3)a) —
b) 9.75 y
c) 0.00406 or . b) b
10.004063763 or 10
0.004063764 or
0.004063387
d) 0.0417%
DayT 5)0or-3 6) (x+5)(4x-3)
]
b) 2—
) 2
7)-0.5 or %_ 8) b) 3.37 or -1.53 9)a) —4<x<6
¢)6.10 cm
0 &
b) £ -3 4 2 0 2 3
10y 14 11)a) AABE = ADCE (AAS) |12)a)
b) 0 o
) b) AABC and ADCB AABC is similar to ADEC (AA)
c) -5 :
) b) 1.5 cm
¢) 128 cm’
13)a) 1.5cm 14 2) i) 14b)§)
b) 7 cm ,
r t
Z—,
-5 -1

i) (-3,-4)
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This papar consists of 11 printed pages (including this cover page)
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Compound Interest

Mensuration

Trigonomery

Statistics

Mathematical Forinulae
5
Total amount = P(] 4 -——-)"
100

Curved surface arca of a cone = !

Surface arca of a sphere = d?

. |

Volume of a cone = — %)
3

4 y

Volume of a sphere = E/n"

; s Wy
Arca of triangle A5C = —2-ausmC
Arc length = @, where is in radians

. | }
Seclor arca = 5/"0, where s in radians

a . b ¢

sind  sinls sinC

§ o
al = bt - 2bccos A

Mean =

Standard Deviation =

(Turn over
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Far exam. Far exen.

Answer all questions. QT (a) Solve the cquation 3" +27=81.
(a) Evaluate S70,85 412,93 . Write down all the figures as shown on your calculator.
4.53x3/53.08 .
3 +27=28l
Answer (@) ....c....... 9.745936236 (B1]........ m e o3t
(b) Give your answer correct to 3 significant figures. 3'3_3 3 M1
Answer (b) v, I 10— Nl g
(¢) Write down the difference between the values in (a) and (b). - (Al]
Answer (€)......0.00406 [BL)wimrmrsmsiensen m
(d) Express the answer in (c) as a percentage of the exact value in (a). — 2]
0.00406
.9.—745_93_6_236 =0.00041697 = 0.0417% (B1] (b) Given that2" = 2\/5—3, find the value of n.
ANSWEE () overrecsisinnsesssmissesmionsssassassssens % (1]
A human heart beats, on average, 70 times per minute. 2" =28
How many times does the heart beat in one week? Give your answer in standard form. - 2(23)’
‘ P!
70%60x24x7 Ml] o2
=7.056x10° . (A1)
n=2- [Bl]
o
. . (=
ANSWEr sismismmssenenmmomoisn times in one week [2]
Simplify the following, giving your answers in positive indices. AASWEFBJH = v comnsi vsrss von siss 5 anszome v | 1]
xjy 5  Solve 3x(3+x)=0.
®) =3
L0
is.x:f:_ [B1] 3x(3+x)=0
oty Ix=0 or 3+x=0 M1]
x=0 or x=-3 [A1]
ANSWEr (@)oo ie e e e [1]
o Answer (@) X = . OF swvsiemmsyuega (2)
® (e :
2\ _ 10 _ |
a =a =—= (B1)
(@) e
ANSWEr (B) ovcovovieecoviveveeiieeeree e (1]

[(Turn over [Turn over



6 (n)  Vactorisc 4x” +17x-15.

dy ;-3 -3x
\/ :
X ‘/\ 5 20x (B1]

Aa? -15 17x
417315 = (x4 5) (4x-3) (B1)
|
{ ' HRSWEE (@) sisossinsisnmminmmammmsmrnsmeossrsmssssasis (2)
‘ (b)  Hence, solve dx? 1 17x=15=0.
|
|
| Ax* 4175 -15=0
! (x5)(dx=3)=0
|-
i X45=0 or dxy-3=0
: 3
xm§ [B1]  or Xi= 7 0.75 B1
Answer (b)) x=_..... ... 00 i, (2]
T Given that v = =1 iy asolution to the equation x? + ax ~3 = 0.
Find
C (). the value of a,
=D ra(-1)-3=0
a=-2 (B1]
i
Answer (@) a= ..., [
~ (b)" the other solution to the equationx? +ax~3=0.
M2y -3=0
(x+1)(x=3)=0 (M)
x=-1or3
. the other solution is 3 (A1)
Answer (b)) X = ..., (2]

[Turn over
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A triangle has a base of (4x-2) cm and a height of (3x=d)em. 1thas an wea of 25 em?

(a)

(b)

(¢)

(4x-2)(3x-4)=35 (1]

to | —

1207 =220+ 8=170
12x2 = 22x-62=0

6x* - 11x=31=0 (Al]

Solve the equation 6x% = 11x=31=0

—(=1) 2 J(=11)7 - 4(6)(-31)

= = M1]
111214744

12
=3.3675 or -1.5342
=:3.37 or —-1.53

Answer (b) x =

Find the height of the triangle.

As x s positive, x = 3.3675

Height of (riangle = 3x -4
=(3%3.3675) -4
=0.1025
=06.10 cm (3 s.)

Answer (c) Height =

Form an equation in x and show that it reduces (0 632 =1 1x=3]1 =0

........................... cm [

(Turn over
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For exem.

¢5

For creom.
{9 (») Solvethe inequality -4 <2x+4< 16. 11 In the following figure, AB = DC =90° and /BAE = ZCDE =90°.
~4<2x+4 2x+4<16
-8<2x 2x<12
-4<x ™M1] x<6 M1]
-4<x<6 [Al]
ANSWEL (@) o.vooevoiciccsinsissisisnins 3]
(b) Draw the inequality -3 <x<4on the number line below.
0~ —0 C
— et
-8 6 -3 -4 -2 0 2 4 6 8 :
(] (a) Show that triangles ABE and DCE are congruent.
30 Given that 25 x<7 and —6< y< 4, find ZBAE = ZCDE (given, A) )
(a) the largest value of x~y, AR = SEA piragp b= bl ) (Bl
AB=DC (given, S) )
" 0ABE = ADCE (AAS) B1]
7—(—6)=7+6=13
Answer (a)........ 13 [B1)ismmassmmesesesas m (b) Name another pair of congruent triangles.
(b) the smallest value of 1/,
Answer (b) ....... O [Bl....coommssmmo m { Answer (b) Triangles ....AABC and ADCHE [B1) m
(c) the value of y ify? =25,
t Answer (c) ... '> (2107 [E— m

[Turn over [Turn over



For exam.

EC =3 em,

,A In the diagram, ABC and DEC are triangles. AB is parallel to DE, AB=4 cm, BE =5 cm and

b 5 L 3 c
") Show that triangles 4A8C and DEC arc similar.
ZABC = ZDEC (cotr £, ABODE, A) ) .
ZBAC = ZIEDC (corr £, ABODE, A) ) Any2ofthe3 (Bl]
LACE = ZDCE (common angle, A) ) ’
SLOABC is similar to ADEC (AA) B1]
(2]
() Caleulate the lengih of DE.
DE_EC
AL BC
ne 3 o g
2L (M1
5 3 '
Dl = =xd= 1.5 em (A1)
O
Answer (b)) CB= ... cm (2]
(¢} Given that the arca of triangle DEC = 18 em?, find the arca of triangle ABC.
Areaof A BC (_Ei !
Arcaof ADEC  \ EC
— 2
LMuEnoiBACH ( §) (M1]
18 3
Area of DABC = 18x i}
9
=128 cm? (A1)
Answer (b) Arca of AABC = ... cm? [2]

[Turn over

13 In the following figure, the triangles ABC and DEF are congruent,

Giventhal 4B=6cm, BC=4.5 em, AF=55cem, CE=3cm, CF=xcm and DF =y cm.

Find the value of

(a) x
(b)
BC=EF
4.5=3+x
x=45<-3
=[.5cm
FD = AC

y=55+1.5

=7cm

(M1]

[AT]

(B1]

Answer x=

(Turn over

i'ar eeen,
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(x+3)1-4=0
(x+3)1=4
x+3=42
x=-3+42 or -3-2
=~] or -5

Correct shape of curve

[14 (a) (i) Sketch the graph of y=x(4-x)

(ii) Write down the equation of the line of symmetry.

, labelling all the axes intercepts.

Correct shape of curve (B1]

Y
\ \ o
Show labels of
intercepts (x=0 and 4)
[B1)
(2)
Answer (a)(ii) ... x = (B siwssorssssmovsssssen m

(b)  (I) Sketch the graph of y= (x + 3)2 -4, labelling all the axes intercepts.

(1) Write down the coordinates of the turning point of the curve.

b4

3

Show labels of intercepts
~_ (x=-5,-1.y=5) [B1]

/ 5 o
-
1 /'//

—7

[B1]

Note: Mus! have brackets and comma

ey

Answer (B)(ii) vew (-3, -8)  [B1) v 1

End of Paper

4%
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[

Solve the inequality 2 - L g5~
29 2

(a) Express x*+12x =17 in the form of (x =)+ k

(b) Hence solve the equation x*+12x-17 = 0, giving your answers corrrect (o
two decimal place.

Solve the following equations.

(b) Giventhata" =216, find the value of 5¢ "

ILis estimated thal the average diameter of one haze particle is 2.48 micrometres

(a)  Express this diameter in metres.
Give your answer in standard form.

(b)  I£6.12x10” haze particles are arranged side by side, find the total length of

the string of haze particles, in kilomelres,
Simplify the following, expressing your answer in positive index notation.
-1
a3/ s
(a) ( Vb )

(=3m'n*)" (m™)

b A )
o @mt (m'n)?

[Turn Over
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The diagram below shows two similar toys with circular bases.
The height of Toy A is 3 cm, while the height of Toy Bis 12 cm. *
The volume of Toy 4 is 270 ecm?, while the surface area of Toy B'is 320 em?,

Surface area:

320cm?
™

12cm-
Volume: 270cm’
3cm
Toy B

(a) Find m

(i) theratio of the diameters of the bases of both toys,

(i) the surface area of Toy 4, (2]

(i) the volume of the Toy B. (2]
(b) Two Toy Bs were melted to make Toy 4.

How many Toy 4s can be produced? i 2]

8

Answer the whole of this question on a sheet of graph paper.

The table shows some values for the graph of y=-x'+3x+2.

[fx|—0.5\0.5\1\2\2'5[3l4j

[fyloasl}zslALa [ 325 | 2 | -

(a) Calculate the value of a.

(b) Using ascale of 2cm to | unit, draw a horizontal x-axis for —1<x<4.
Using a scale of 2cm to 1 unit, draw a vertical y-axis for-2 < y £5.
Plot the points, from the table of values above, on the axes. Join the points
with a smooth curve.
(¢) Use your graph to find
(i) the value of y when x'= 1.5,
(i) the coordinates of the turning point of the curve,

(iii) the coordinates where the curve cuts the y-axis,

(iv) the solutions to the equation ~x +3x+2=0.

[Turn Over

an



A shop can be reached via Route A or Route B from Elton’s house.
Route A is 10 kin and Route B is 8 km.

Route 8 =8 kun

i.f U "
14' Quse TN L i R DO G YO R O OO O U O T OO OO TR

\ A Route A = 10 km

() Onaparticular day, Elton cycled to the shop on Route 4, at an average
speed of i kn/h, .
Find an expression in terms of m, for the time taken, in hours, to reach the
shop.

(1) He returned home on Route B at an average speed that was 2km/h faster
than his specd on Route 4.
I'ind an expression in terms of m, for the time taken, in hours, to reach his
home.

) Elton toolc 15 minutes longer on Route 4 to the shop than to cycle on
Route 8.
Write down an equation to represent this information and show that it
simplifies to
mt=6m=-80=0.

() Solve the equation m* = 6m =80 =0, giving your solutions correct to 2
decimal places.

() Caleulate the total time Elton spent cycling on Route 4 and Route 5 .
Give your auswers in hours and minutes.

~~~ [ind of Paper ~~~

Answer Key
] ,\'<I2g or 12.9 (3sh 2(a) (.\‘+6)1—53 2(b) x=1.28 (2d.p) or-13.28 (2d.p)

3(a) x=+80 3(b) x=6 or x=1 d(a) x= 6% or 6.67 (3s)  4(b) 5a" =30

_ 15
S(a) 2.48x10%metres S(b) 152 km  6(a) _‘5_ Gy =Rl
R 16
7(ai) Diameter of Toy 8 _ 4 or Diameter of Toy A _ |
Diameterof Toy 4 | Diameter of Toy B 4

7(aii) 20 em®  7(aiii) 17280 cm’
7(b) 128
8(a) a=4

8(c)
(i) x=4.25
(i) (1.5,4.25)
(iii) (0, 2)
(iv) x=-05,3.5 (£0.1)

10 S
9(a) — hours  9(b) ——= hours 9(d) m=12.43 aor m =642
m me+2

9(e) 1.358 hours = 1 hour 22 minutes
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v 13x y
1 —— e <G
29 3
(9 by (NP " L
2Tx~26x . 15~x M)
18 3

Jx<18(15~x)
Iy <270-18x
21x <270
270

X G o
21

N < 17(7) or 12,9 (3sf)

: 1
12 12
M) xT e 12x 17 = (4\‘ - ——) —-(—~
: 2 2

= (x+6) =36-17

= (x+6)" =53

200) x4 1241720
(x+6)'=53=0
(x+6)" =53

(x+6) =453 (M)

xN= =6k \/5—3-

BEATTY SECONDARY SCHOOL
MID YEAR EXAMINATION 2014
ANSWTER KRV

LEVEL ¢ Sec 3 Normal Academic
DURATION : 1 hour 30 minutes

DATE : 19 May 2014

(A1)

W1
J--n (M1)

(A1)

v=128 (2d.p) or-13.28 (2d.p) (A2)

LN 256
) me
x1= 6400 (M)

x = £4/6400
x=180 (Al

x+2
12x=3(x+2

x(x+2)

|— =

(M1)

120 =3(x+2) = x(x+2)

12x=3x-6=x?
¥ -Tx46=0
(x=6)(x=-1)=0

x=0 or x=|

4(2\) —I—: 5l(r—.‘v

625
l cl6=1y
= =5 (M)
5 (
S.J = SI(I-"
-4=16-3x
Ix=720

2
x=6=or6.67 (3s/)
3

4(b) a'" =216
a=6" (M)
() =6

a"=6

5a" =30 (A1)

5(a) Diameter of haze particle = 2.48 10 merres  (B1)

+2X

(M1)
(A1)

(A1)

o)

5(b) Total length = (6.12x10")x (2.48x10%) (M1)

15177.6 m
151776 km =152 km (3s/) (Al)

ARG



= b 12
1
= - (A1)
bl
; (—Bm“n’)“ (m™*) (—3)“m’n" m
b - = M1
5(0) @min)*  (m'n)’ 2 m*n't T gl
_ (_3).\m9n|5 ménl
T2t o (M1
_27’"946"!502
—27m"n"
To1en
- 13
= _2;/{.'3._'1 (A1)
23 (i) Diameterof Toy4 _ 3 _ 1 B1) of Diameter of Toy B _ 12 _ 4
. Diameterof Toy B 12 4 Diameterof Toyd 3 |
2
2 Gi) Surface area of Toy A =(_l_) M)
Surface areaof Toy B \ 4

Surface area of Toy A _ 1
; 320 16
Surface area of Toy A = 20cm?  (Al)

B1

Volume of Toy B
270
Volume of Toy B 64

2a) Gii) VolumeofToyAz(lzj M)
1

Volume of Toy B = 17280 cm’ (A1)

7(b) Number of Toy A that can be produced
17280x2

270
=128 (A1)

(M1)

$(a) a=4 (Bl)

8(b) Refer to the graph attached
Correct points plotted (G1)
Correct axis with labellings (G1)
Smooth curve plotted (G1)

8(c) (i) x=425 (x0.1) (BI)
(i) (1.5, 4.25) (B1)
(i) (0, 2) (B1)
(iv) x=-05,35 (£0.1) (B2)

Distance _ 10 545 (B1)

9(a) Time taken to reach the shop = -
Time m

9(b) Time taken to reach home = g 5 hours (B1)

no



0
8

[}

10

C9(e) e = Ml
m-2 60 m (Mb

8 1 10

s die Sues U

me-2 4 101

24 (m+2) 10
d(m+2) m

_,_'M Am 10
G(m+2) I

m3dem)=d0(m+2) (ML)
i’ 3dmr = 40m - 80
i = 6m~80=0 (Shown) (A1)

() -G =80 =0 m=6m-80=0
(=31 =31=80=0 (M1) —(=6) £ [(=6) - o]
o ) = (=6) % (=6)" - 4(1)(-80)
(m=3)" =89 . Gr 2
m=3 =189 M1) - 62356 M)
m=1243 or m=-~643  (Al) 2
(2dp) (2 dp) m=1243 or m=-643  (Al)
(2dp) (2 dp)

9(e) Since = 1243,

; . . 10 8
| Fotal time taken for whole journey = — 4 ——
U moom2
10 8
= —— (M)

1243 12.43+2
= 1.358 hours

=1 hour 22 minutes  (Al)

(M1)

o

Question Marks Allocated
| 2
a 2
: b 3
3 a 2
b 3
4 a 2
b 2
N a 1
b 2
6 a 2
b 3
7 a |
b 2
o 2
d 2
8 a |
b 3
ci 2
cil |
ciil |
9 a |
b 2
[ 3
d 3
c 2
Total Marks 50

0
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