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BEATTY SECONDARY SCHOOL
MID-YEAR EXAMINATION 2014

SUBJECT : Mathematics LEVEL : Secondary 3 Express
PAPER :4016/01 DURATION : 1 hour 15 min
SETTER : Mrs Samsol DATE : 12 May 2014
CLASS : g NAME : REG NO :

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces on the top of this page.
Write 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 all questions.

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

Omission of essential working will 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 =, use either your calculator value or 3.142, unless the question requires the answer in terms of .

‘The number of marks 1s given in brackets [ ] at the end of each question or part question,
The total number of marks for this paper is 50.

For Examiner's Use

50

This paper consists of 12 printed pages {including this cover page)
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Mathematical Formulae

Compound Interest

Total aiount= P(1 +-7—)"
100
Mensuration

Curved surface area of a cone = 7/

Surface area of a sphere = 47-2

Volume of a cone = l:rzrzh
4 ,
Volume of a sphere = —3—er

Area of tnangle ABC = %absin C
Arc length = r@, where is in radians

1 .. .
Sector area = 5;-29 , where is in radians
Trigonometry

a b ¢

sind sinB  sinC

a =5 +c?—2becos A

Statistics

Mean = ===

} 2
Standard Dé‘(’i atf'on = J —Zij%z —(%}
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For
Examiners
1 (a) Giventhat 20120.3=2x10*+1x10" +2x10+3x10", state the values of n and m.
Answer{(@yn=........... M=eeinananann. [ -
(b) Evaluate (7.95x10%)+(2.11x107).
Give your answer in standard form correct to 3 significant figures.
Answer (b) ..o i
12 Sixﬁplify, giving your answers in positive indices
3 -3
a - ’
@ (Z]
Answer (@)oo {11
3x—2 4 .
® S2X) y_? =~ {3%)°.
-,3f729x y
Answer (B) ..ol s 2]



(@) On the axes provided, the point (0,1) is shown.

Sketch the graphs of
@) y=x,
i) y=3%
Answer ¥ [2]
(@) .
©(0,1)
_}x
(a)(ii) 4
. y
6(0,1)
X
(b) 4y Write down a possible equation for this graph.
» X - 3.
Answer (b)Y ... ooooiiii [i]

Far
Examiners




For
Examiners

4  Inthe quadrilateral ABCD, BC = AD and BC'is parallel to AD.

B

D

(a) Show that triangles 4BC and CDA are congruent.

(b) Giventhat ZADC=72" and ZACB=50", find ZACD.

[Turn over



5

(a) Solve the inequality 5(x—4) <2x—3 <9x+1].

(b) Hence state the integer values of x.

Answer (b) x =

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

For



For
Examners
6 (a) Sketchthe graph of y=—(x+1)(x-3).
Answer (a)
A ¥
> x
- (2]
(b) Write down the equation of the line of symmetry of the graph.
Answer (B) oo [1]
(¢) Find the coordinates of the maximum point.
Answer(c) (................. ) . M
7 (a) Expressing your answer as a power of 5, find
(i 5 x5 :5
Answer (@)(1).oevovrieiii el 1]
(i) $25
Answer (@)(11) - ocooveieniiiiiiann . [1]
(b) Giventhat 3° =5 and 3° =7, find the value of 327
Answer (b) ... {21




8

Solve the following equations.

(@ o'xazJa=d"

1
by 2f:3=—
(b) S

(c) 73.’t+4 % 7—5 :}

Answer{(a) k= ..coeeiiiiniiinianiiiiciinennn. [1}

Answer (B) k= o [13

Answer (c) k=:

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

For
Examiners
use



9 The diagram shows a circle ABC , with centre O. AP and BP are tangents to the circle.

Angle O4B=25".
P

(i) Stating yourreasons clearly , find
(a) angle AOB,

Answer ()a) ZAOB=_.....oco.......... ‘1 -

(b)  angle PAB,

Answer (({b) LPAB= ..................... * (1]
{c) angle APB.

Answer (i{c) ZAPB= ..................... "]

(i)  Given that the radius of the circle is 5 cm and OP = 16 cm,, find the length of 4P.

Answer () ... em [2]

[Tum over
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10 ABCD is a parallelogram and T'is a point on DC.
The line AD produced meets BT produced at P.

LA

P

(a) Name 2 triangle similar to triangle 4ABP.

Amer (@) e oo, n
(b) Giventhat AD:DP.=2:3, find
o =2
Answer (BY(X) ...t (1]
area of APDT .
area of APAB
Answer (Y1) ..... ..o Tl 1]

(¢)  Given that the area of triangle PDT is 18 cm?, find the area of the quadrilateral ABTD.

For

ure
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11  Solve the following equations.

(a) (Bx-D(x+1)=20

x+1 x-2
b — i ——
®) 5 4

..................................... [2]
....................................... [4]

[Tum over
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12 (@) Express x’—6x+10 in the form (x—a)? +5.

Answer (@)... ..o oo [2]

(b) Hence solve the equation x* —6x+10=7, leaving your answers to 2 decimal places.

Answer (b)x=... ..... 1¢) S 3]
(c) Sketch the graph of y=x* —6x+10. '
Answer (c) (2]
4y

End of Paper

Fer
Eraminers
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Answer Key
I@n=2,m=-1 (@) 3.77x 10’

-8x3 9y10
2(a) — b
@ — ®) =

3(a) 4, ®) © y=1, y=

A

4(a) In tangles 4BC and CDA, BC = DA ( given), £BCA = ZDAC ( alternate angles) ,

AC is a common side . Hence triangle ABC and CDA are congruent ( SAS Property)
(b) 58°

5(a) —2 <x'S5§ () -1,0,1,2,3,4.5
6(a) ) x=1 ©(1,4)
A ¥
"I\
1,0/ \go %
1

@O )5 ® =
8)k=55  (b)k=-4 © k:%

[Turn over
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9(i) (a) 130° ®65° (©50° i) 152 cm

10(a) triangle DTP (b)(i)% (i) %- (c) 32 cm?

11(a) x'=§=2§ or x=-3 (b) x=3.06 or x=—0.261

12{a) (x—3)* +1 () x=545 or x=055 (c) 10\[-? -

G.1)




BEATTY SECONDARY SCHOOL
MID-YEAR EXAMINATION 2014

SUBJECT : Mathematics LLEVEL :Sec 3 Express
PAPER :4016/2 DURATION : 1 hour 30 minutes
SETTER : Mdm See HY DATE : 19 May 2014
CLASS : NAME : REG NO:

READ THESE INSTRUCTIONS FIRST

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

You may use a pencil for any diagrams or graphs.

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

Answer all questions.

Wworking is needed for any question, it must be shown with the answer,

Omission of essential working will result in loss of marks.

Calculators should be used where appropriate.

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 7, use either your calculator value or 3.142, unfess the question requires the answer in lerms
of 7.

Al the end of the examination, fasten al} your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question,
The total number of marks for this paper is 50.

This paper consists of 6 printed pages (including this cover page)
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Mathematical Formulae

Compound Interest
Total amount = P(l+——)"
_ 100",

Mensuration

Curved surface area of a cone = nrl

Surface area of a sphere = 47

Volume of a cone = —;-m-zh
. 4 3
Volume of a sphere= —ar

Area of triangle ABC = %absinC
Arc length = r8, where @ is in radians
Sector area = %{-29, where @ is in radians

Trigonometry

a b ¢
sind sinB smC

a> =b* +¢* —2bccos 4

Statistics

Mean = =——

2 fx
P2
Standard Deviation = ‘/ szj: - [ZZ_J]’&)
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1 (a) Solve the simultaneous inequality 11-2x<x-4< 0+3x . [2]
(b) Represent your solution of part (a) on a number line. [1]
(c) Hence state the largest prime number that satisfies the inequality, 1
2 (a) Express __I_—zix__ 3x+2 as a single fraction in its simplest form. [3]
. i 9x* =1 3x+1 )
. 27 3
(b) Solve the equation 1728 = oo [3] -
3  The'diameter of a hydrogen atom is approximately 9800 picometres.
(a) Express 9800 picometres in kilometres, giving your answer in standard form. [1}

(b) The hydrogen atoms are placed side by side. Find the number of hydrogen atoms
needed to form a line 3.5 ¢m long. Give your answer in standard form and correct to
3 significant figures.

[2]

>

The surface areas of two geometrically similar pyramids made of the same material are
16 cm? and 49 em? respectively,

(a) Find the ratio of the height of the smaller pyrarmd to the height of the bigger
pyrammd.

[1]

(b) Both pyramids are filled with sand. Fi

nd the mass of the sand, in k
pyramid if the mass of sand in the smal

g, in the bigger [2]
ler pyramid is 192 g.

[Turn over
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The diagram shows a circle, with diameter BE. The lime AC is a tange;lt to the circle at
the pomnt B. The line CE cuts the circle at the point D.

(a) Show that triangle EBD is similar to triangle ECB.

(b) Given that BE =10 cm and EC = 26 cm, calculate the length of CD.

(a) Samuel cycled 40 km from Town 4 to Town B at a constant speed of x km/h.
Write down an expression, in terms of x, for the number of hours he took to cycle.

(b) He then jogged 10 km from Town B to Town C at a constant speed of (x— 60) kmvh.
Whrite down an expression, in terms of x, for the number of hours he took to jog.

(€) Given that Samuel took 15 minutes more for the second part of the journey, form an
equation in x and show that it reduces to x* +60x —9600=0.

(d) Solve the equation x* +60x—9600=0, giving your answers comect to 2 decimal
places.

(¢) Hence calculate
(i) the time, in minutes, Samuel took to cycle from Town 4 to Town B,

(if) the average speed, in km/h, for the entire journey from Town 4 to.Town C.

B3]

2]

(1

(1]

[2]

(3]

[2]
{1



In the diagram, O is the centre of circle ABPC.
LBAC = ZMCN =70° and ZPOC=62°.
The larger circle BMNC passes through O.
ACN, BPN and CPM are straight lines.

Giving reasons, find the value of

(a) reflex ZBOC, [2]
(b) £4BP, [1]
() ZMBN, [1]
(&) ZBMP, i
(€) 24CO. : (2]

{Turn over



6
8.  Answer the whole of this question on a sheet of graph paper.

The variables x and y are related by the equation y = x+ 12_ 6.
. * -

Some corresponding values of x and y are given in the following table,

x 075 | -1 2 3 4 5 6 7 8
y | 1075 7 2 1 1 |14 2 P |35

(8) Calculate the value of p, giving your answer correct to 2 decimal places. 7 (1]

(b) Using a scale of 2 cm to represent 1 unit on both axes, draw the graph of

y=x+32_6 for 075<x<8. 3]
x .
. . . 12 .
(c) Estimate the minimum value of y =x+-=—-6. 1]
x

(d) By drawing a tangent, calculate the gradient of the curve at the point x = 6. [2]
' o 12

(e} Use your graph to solve the equation x+-—=—~6=0. (1]
x

(D) By drawing a suitable line on the graph, solve the equation

x+E-—-l4=0 <o i .. [2]
X

(g) On the same graph, draw the hne y =~x+6. Hence estimate the range of values of

2
x for which x+E—6<—x+6. [A]
e

Engd of Paper



Auswers (3E MYE P2_2014)

e1) 33.1 min
eit) 36.9 km/h

x-60 x 60 12

10x(12)~40(12)(x - 60) = 3(x }x— 60)
120x~ 480x +28800 = 3x2 —180x
3x% +180x-- 28800 =0
x* +60x--9600 =0 (shown)
d) —13247 or 72.47

la) 5<x<13 =3(x+1) 3a) 9.8x107"2 km
b) e o *) Ge))
{ ; b) 3.57x10°
5 13 b) x==3
¢) largest prime number = 11
4a) 4:7 5a) ZEDB=90° (£ in semicircle) 7a) 220°
ZEBC =90° (rad 1 tan) o
b) 1.029 kg . ZEDB =/ EBC - 50 b) 70
£BED = /CEB (common ) c) 70°
~- AEBD is similar to AECB (AAA Similarity), | d)40°
e) 51°
b) 222 cm )
13
6a) 40
X
10
b
) x—60
10 40 15 3
c) ——

8a) 2.71

b) on graph

¢} 0.9

d) accept 0.6 t0 0.7

¢) No solution

f) accept 0.8<x<]1

g) 1.25 (20.1) <x<4.75 (10.1)
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CILLASS NAME REG NO

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

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces on the top of this page.
Write 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 all questions.

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

Omission of essentia) working will 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 , use either your calculator value or 3.142, unless the question requires the answer in terms of .

The number of marks is given in brackets [ 1atthe end of each question or part question.
The total number of marks for this paper is 50.

For Examiner’s Use

50

This paper consists of 12 printed pages (including this cover page)
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Mathematical Formulae

Compound Interest ~
Total amount = P(} + L)"
100

Mensuration
Curved surface area of a cone = ml

Surface area of a sphere = 42

Volume of a cone = %erzh
4
Volume of a sphere = —?:er

Area of triangle ABC = %absinC

Arc Jength = 8, where is in radians

1 .. .
Sector area = Erzé' , where is in radians
Trigonometry

a'“ b ¢
sind sinB smC

a* =h* +¢* —2becos A

Statistics

- Standard Deviation = \/Z;:_jj: - (..Ei_j;_)



1 (a) Giventhat 20120.3=2x10* +1x10” +2x10+3x10, state the values of n and rm.
Answer (@)n=...2...... m=...... -1...... [1]
(b) Evaluate (7.95x10%)+(2.11x107®).
Give your answer in standard form correct to 3 significant figures.
Answer () ......... 377x10% . [1]
2 Simplify, giving your answers in positive indices
3 -3
a -~ s
@ (2]
. (=
3
= .8i
27
8x*
Answer (a)......... el 1
nswer (a) T 1]
(3x7y ) 540
(b) ——=x(4x")".
3729573
8] -8 _12 )
= gxusyz x1 M1 [ MO if more than 1 mistake ]
Xy
9 10
=X Al
X
Answer (B) . ... ... -12]

[Turn over



3 (a) Onthe axes provided, the point (0,I)is shown.

Sketch the graphs of
@ y=x,
(i) y=3.
Answer [2]
(@d) .
20,1
** I
- (a)(i) 4
Bl
—_/i 0,1)
> X
(b) Ay Write down a possible equation for this graph.
y= iﬂ where a> 0 and nisan odd integer Bl
X
i o 2 1
Eg L y=— Y=—,¥Y=—7
x X X

Answer (B) o.oooeeiei e M




4 In the quadrilateral ABCD, BC = AD and BC is parallel to AD.

B

(a) Show that triangles ABC and CDA are congruent.

Answer (a) In triangles 4BC and CDA

BC = DA (given), ZBCA= /D4C (alternate angles) , AC is a common side

.-.. .hence trianglé ABC and CDA are congruent ( SAS Property)...B1 [ awarded only if

above conditions are correct}

...................................................................................................... [2]
(b) Given that ZADC =72 and ZACB=50", find ZACD.
ZACD= 180" -50° —72° = 58" B1
Answer (b .. ... f1]

[Turn over
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5

(a) Solve the inequality 5(x—4)<2x—-3<9x+11.

5x-20<2x-3
3x<17

Jc$52 M1
3

2x—-3<9x+11
2x—9x <1143

-7x <14

x>-2 M1

Ans: -2 <x$5§ Al

(b) Hence state the integer values of x.

ARSWer (@)...cueeeeei i

Answer (b)x =

.-1,0,1,2,3,4,5

For
Examixers




| For
ners

(@)  Sketch the graph of y=—(x+D(x-3).
Answer (@)  Shape of curve and y-intercept M1
X Label of x —intex:cepts Al
A y B
0,3
> x
(-1,0)/ \(3,0)
- 2]
(b) Write down the equation of the line of symmetry of the graph.
Answer (BY ... Xx=1.veeeeeieiss e (1]
(c) Find the coordinates of the maximum point.
Answer (©) (lec,den)
(a) Expressing your answer as a power of 5, find
(i) 5" x5°+5°
Answer (@)(D)............ 5 e, m
(i) §25
1
Answer (a)(i1) ............ 5% e 1
(b) Giventhat 3° =5 and 3* =7, find the value of 37
ay2
OF
2
SO IN
7 7
Answer (b) ..... e e, [2}

[Turn over
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Solve the following equations.

(a) &xasJa=d"

(c) 73k+4 » 7—5 =1
73A+4—5 :70

3k+4-5=0 M]

k=— Al

Answer (a) k=...... 5.5 i 1]

Answer (b) k=...... e [1]

Answer (c) k =% ................................... [

2

]

For



9 The diagram shows a circle ABC, with centre O. AP and BP are tangents to the circle.
Angle 04B =25".

P

Stating your reasons clearly , find
(a  angle 40B,
=180°—2(25°)=130° (isosceles triangle) Bl

Answer (i)(a) £LAOB=
(b) angle PAB,
= 90"—25" =65° (tangent perpendicular to radius) Bi

Answer (1)(b) £PAB=
(c) angle APB.
" =360°—180° —130° = 50° ( sum of angles in quad) BI
or angle APB = 180"~2(65")=50" ( tangents from ext point)

Answer (i)(c) £APB=

(it)  Given that the radius of the circle is 5 cm and OP = 16 cm , find the length of AP.

AT= 16> -5 M1

AT=152 cm(3sf) Al

Answer (3) ..............

For
Examiners
teze

[Turn over



10

10 ABCD is a parallelogram and T'is a point on DC.
The line AD produced meets BT produced at P.

/A

P

(a) Name a triangle similar to triangle ABP.

Answer (a) triangle DTP or CTB........[1]

(b) Giventhat AD:DP=2:3, find
pro

(i) E: -

Answer (B)(1) % or...3:5...... (1

... Areaof APDT (3)2
(i) —————— =

Area of APAR —5-

Answer (b)(11) -;95- or..9:25... (1]

(c) Given that area of triangle PDT is 18 cm’, find the area of the quadrilateral ABTD

Area ofAPAB=%5x18 M1

= 50
Area of ABTD = 50-18 =32 cm” Al

Answer (¢) ........ e traeeeeenann R cm? [2]

For
Examumers
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11 Solve the following equations,
(@) QGx-Dx+D=20
3x* +2x~1-20=0
3% +2x-21=0
(Bx=7(x+3)=0 M1

Jc=z=2l or x=-3 Al
3 3

(b) A

5x*~10x=4x+4 Mi
5x*~14x—4=0

oM E19 —4(5) )

2(5)

x=3.06 or x=—0.261 " (3sf) A2

Answer (b)

For
Exapunery

[Turn over
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12 (a) Express x*—6x+10 inthe form (x—a)’ +b.
= (x=3)?—3+10 Ml
= (x=3)* +1 Al

Answer (@)...... oo oo e oo e e e e e [2]
(b) Hence s:olve the equ;ation ¥ —6x+10="7, leaving your answers to 2 decimal places.
L x=3?+1=7 Ml
(x-3)P =6
x=+J6+3
x=545 or x=055 (2 dp) A2

) Answer (D) x=......... v) S [3]1
(¢) Sketch the graph of 3 =x* ~6x+10. .
Answer (¢) [2]
Silape of graph and y-intercept M1 \<‘ y
Label for munimum point Al 10
(3,H)
b X

For
Examiners

End of Paper
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READ THESE INSTRUCTIONS FIRST

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

Compound Interest
Total amount = P(1+ L)"
100

Mensuration
Curved surface area of a cone = m/

Surface area of a sphere = 42

Volume of a cone = %m‘zh
4
Volume of a sphere = gm'

Area of tnangle ABC = %absmC
Arc length = r@, where @ is in radians

1 .. .
Sector area = ;rIB, where & is in radians

Trigonometry

a b ¢
smAd smB smnC

a?=p* +¢? —2bccos A

Statistics

Mea 2/

n=—

27

S
Standard Deviation = 2/ i —{EEJ
21 \Xf




1

3 MARKING SCHEME

6+3x

(a) Solve the simultaneous inequality 11-2x<x—4 < . [2]

11-2x <x—q < SF3%

11-2x<x—-4  and x4 03

—3x<-15 5x—20 < 64 3x Either one [M1]
x=5 2x <26

x<13
S5<x <13 i - [A1]

[1]

(b) Represent your solution of part (a) on a number line.

5 13 [B1 — FT)

[1)

(¢) Hence state the largest prime number that satisfies the xtnequality..

largest prime mamber = 11 [B1)]

2

—3x _3x+2

Ox* -1 3x+1

(a) Express

as a single fraction in its simplest form. {3]

1-3x  3x+2 = 1-3x-Bx+2)(3x-1) M1
9x? -1 3x+1 (Bx+1)3x—1)

1-3x—(9x% +3x-2)
(Bx+1)3x-1)

2 f—
_ —9x" —6x+3 (M1
(B3x+1)3x-1)
—3(3x% +2x-1)
(3x+l)(3x—l)

_ =3(x+1)3x-1)

C Bx+1)Ex-)

=3(x+1)
(3x+1)

[Al]

[Turn over



27 3]

2 ° (b) Solve the equation 1728 :-IGT.
27
64=16"% [M1]
43 =(42)—05I [.Ml]
4> =47
x==3 [Al]

3 The diameter of a hydrogen atom is approximately 9800 picometres.
(1]

(a) Express 9800 picometres int kilometres, giving your answer in standard form.

9800 picometres = 9800x107* m
9.8x107° %10~ km

9.8x1072 km {B1]

i

(b} The hydrogen atoms are placed side by side. Find the' number of hydrogen atoms
needed to form a line 3.5 cm long  Give your answer 1n standard form and correct to

3 significant figures.

9800 picometres = 9800x107"* m
= 9.8x107% x10% cm
number of hydrogen atoms = 3.5+(9.8x10 x107) [M1]
= 357142857 .. ...

=3.57x10% (3 s.[) [A1]



The surface areas of two geometrically similar pyramids made of the same material are

16 cm” and 49 cm? respectively.
(a) Find the ratio of the height of the smaller pyramid to the height of the bigger
pyramid. . ' [1]
Ratio = V16 : V49
=4 . 7 [B1)
(b) Both pyramids are filled with sand. Find the mass of the sand, n kg, in the bigger
pyramid if the mass of sand in the smaller pyramid is 192 g, (2]
mass (7Y
= -.J [M1)
192 4
mass=1029 g
=1.029kg [Al]

[Turp over



The diagram shows a circle, with diameter BE. The line AC is a tangent to the circle at
the point B. The line CE cuts the circle at the point D.

(a) Show that triangle EBD is similar to triangle ECB.

AEbB =90° (£ in seniicircle) _

ZEBC =90° (rad L tan) } - [M1)
- ZEDB=/EBC =90° [M1]

£BED = ZCEB (common /) [M1]

~.AEBD is similar to AECB (AAA Similanty)

(b) Given that BE= 10 cm and EC = 26 cm, calculate the length of CD.

BE ED
CE EB
10 _ED
26 10

ED:3H cm
13

fM1]

CJD=26~-3H
13

=223~ cm [A1]
13

(3]

2]
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(a) Sammuel cycled 40 km from Town A4 to Town B at a constant speed of x km/h.

Write down an expression, in terms of x, for the number of hours he took to cycle. 1}
number of hours he took = 40 [B1]
X

(b) He then jogged 10 km from Town B to Town C at a constant speed of {x— 60) km/h.
Write down an expression, in terms of x, for the number of hours he took to jog. [1]

10
1
x—60 (B1)

number of hours he took =

(c) Given that-Samuel took 15 minutes more for the second part of the journey, form an
equation in x and show that it reduces to x2 +60x—9600 = 0. [2]
10 40 _15-1

== M1
x-60 x 604
10x(4)—40(4)(x— 60) = x(x—60)
40x—160x +9600 = x* — 60x M1}
x? +60x—9600 =0

(d) Solve the equation x2 +60x—9600=0, giving your answers cormrect to 2 decimal
places. [3]

x? +60x—9600 =0
_ ~60%/60% - 4(1)(~9600)

- [M1]
2¢1)
_ —60+442000
2
=-1324695 ... or =72.4695.. .
=~—132.47 =72.47 [A2]
(e} Hence calculate
(i) the time, m minutes, Sanmel took to cycle from Town 4 to Town B, 2]
time taken = 40 h [M1]
72.4695
= 33.1 min (3 5.f) [AT1]
(ii) the average speed, in km/h, for the entire Jjourney from Town 4 to Town C. [1]

40 10
average speed = 50+ +
72.4695  72.4695-60

=36.9299......
~369kmh (3sf) [Al)

[Turn over
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7  In the diagram, O is the centre of circle ABPC.
ZBAC = ZMCN =70° and ZPOC=62°.
The larger circle BMNC passes through O.
ACN, BPN and CPM are straight lines.

Giving reasons, find the value of
(a) reflex ZBOC =360~ (70x2) (£satapt., £atcentre=2< at circ)

=220°

(b) ZLABP =T70° (ext. £ of cyclic quad)

(¢) ZMBN=T0° (£ insame segment)

(d) ZBMP =180—(70x2) (£ 1n opp. segments)
=40°

18062

(e) £OCP= (£ sum of is0s. A OPC)

= 500
ZACO =180-70—59 (ad). £ s on str. line)
=351°

[M1]
[Al]

{B1]

11;1]

{B1]

iMi]

[A1]

[2]

(1]

(1]

[1]
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8. Answer the whole of this question on a sheet of graph paper.

The variables x and y are related by the equation y=x+ 12_ 6.
X

Some corresponding valies of x and ¥ are given in the following table.

x | 0.75 1 2 3 4 5 6 7 8
y 0I5 7 2 1 1 114 2 P |35

(a) Calculate the value of P, giving your answer correct to 2 decimal places. (1]

(b) Using a scale of 2 ¢m to represent 1 unit on both axes, draw the graph of

y= x+1———6 for 0.75<x<8. [3]
: .. 12
(¢} Estimate the minimum value of y=x+—=-6. [1]
x
(d) By drawing a tangent, calculate the gradient of the curve at the pointx =6, [2]
o - c 12 o —
(e) Use your graph to solve the equation x+-2—§ = 0. [1]
x

(f) By drawing a sumtable line on the graph, solve the equation

PV P S ' ' [2]
X

(g) On the same graph, draw the line y=—x+§. Hence estimate the range of values of

[2]

x for which x+2-—6<—x+6.
x
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Answers (3E MYE P2_2014)

ei) 33.1 min
el 36.9 km/h

x—-60 x _5 Z

10x(4) - 40(4){(x — 60) = x(x - 60)
40x—160x +9600 = x* —~60x
x* +60x —9600 =0 (shown)

d) —132.47 or 7247

la) 5<x<13 ~-3(x+1) 3a) 9.8x107"? km
b) e— 0 %) Bxs1)
; } b) 3.57x10°
5 13 b) x=-3
c) largest prime number =11
4a) 4:7 5a) ZEDB =90° (£ in semicircle) 7a) 220°
ZEBC =90° (rad 1 tan) o
b) 1.029kg . EDB= C - 90° b} 70
ZBED = /CEB (common /) c) 70°
. AEBD is similar to AECB (AAA Similarity) | d)40°
e) 51°
B 222 em )
13
‘63) 40
10
b -
) x—60
10 4¢3 151
c) -——=

8a) 2.71
b) on graph
c) 0.9

) No solution

d) accept 0.6 10 0.7

f) accept 0.8<x <1
g) 1.25 (20.1) <x<4.75 (£0.1)

End of Paper
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