® JURONG SECONDARY SCHOOL

M 5022 GRADUATION EXAMINATION 2

sl SECONDARY 4 EXPRESS/
SECONDARY 5 NORMAL (ACADEMIC)

O

CANDIDATE
NAME
CLASS INDEX
NUMBER
MATHEMATICS 4048/01
PAPER 1 26 Aug 2022

2 hours
Candidates answer on the Question paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

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

Answer all the 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.

The use of an approved scientific calculator is expected, 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 m, use either your calculator value or 3.142, unless the question requires the answer in
terms of .

At the end of the exarnination, fasten all 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 80.

For Examiner’s Use

80

This document consists of 23 printed pages, including this page.

4048/1/GE2/22 [Turn Over]
PartnerinLeaming
157

More papers at www.testpapersfree.com

BP-~157




Mathematical Formulae

Compound interest

Total amount = P(l + I
100

Mensuration

Curved surface area of a cone = n#/

Surface area of a sphere = 4nr’
1 5
Volume of a cone = 3 nrh

Volume of a sphere = —gnﬁ

Area of triangle ABC = é—ab sinC
Arc length =r@, where @ is in radians

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

Trigonometry
a b _ ¢
smA smB snC
a’* =b>+c¢*—2bccos 4
Statistics
XS
Mean= ——
2 f
>i2 (TAY
Standard deviation = —_ (_—-j
xf \Xf
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1 Simplify -2{-3x~4}+35.
“2{-3x-4}+5=6x+8+5
=fx+13 Bl
ARSWEE i

2 The ratio of interior angle : exterior angle of a regular polygonis 3:1.
Calculate the mumber of sides that the polygon has.

Exferior angle = TS = 180° =300

MNumber of sides = 200 =12
ity a8}

3 A photocopissr can phﬁmm* at & rave of 30 double-sided papex per minute.
Calculate
{a} in minutes, the time taken to prnt 600 pages on double-sided setting,

Bl

Time tskgn = —?—;i = 10 i

{(b) the mmbes ox aouble-sided papers that can be photacopied in 1 hour.
1 hour = 60 minutes

No. of pages printed = 30 » 60= 1800 Bl
Answer ... double-sided papers [1]
A04RT/GEX X2 : [Turs Over]
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4 A survey was conducted to find out the preferred brand of mebile phone that secondary
school students ke,

Preferred Brand of Mobile Phone

Samsung Apple Huawed Cppo

State one aspect of the graph that mey be misleadmg and explambew this may leadto a
‘misinterpretation of the graph

The y-axis does notsgart win 0. L

Hence it looks ke there are uxée tmes fhe fimber of stdents choosing Samsung than
Oppo, whichin factis odly bwo timés; BL (14 stigents @by Samsung, 7 shadents for Oppo)

A BB E A T YRR TS MR RS R MR N SR PR e e

5 Solvedthe inequality —2+x £ 2-3x < 9+4x.

—2+x<2-3x<0+4x MI: Split inequality

~24+x52-3x AND 2-3x 4 9+4x

4x 4 AND -T<Tx

<1 ANDx>~1

-texsl AL: (Don't give if there is no AND)

Partnerinl.eaming
160

More papers at www.testpapersfree.com

BP-160



6  Find a possible set of integer values of a and b such that the lines x+y=1 and
ax+by =1

(a) do not intersect,
a=2 B1: Any integer values of a and b such that
a=bbuta=0,1, b+#0,1

o
Il
(&)

ANSWEF @ = iiiiiiiiiieiiieiiiiinieeiain,
B e 1]
(b) intersect at exactly one point.
a=1 B1: Any integer values of a and b such that
b=2 a#b
ANSWEF @ =.......ccoviiiiiiiriiiiiiiiiiiiinian
b= (1

7 Factorise 4ax® —4ay’ +2bx* —2by* completely.
4ax’® —4ay* +2bx* —2by*
= 4a(x2 -—y2)+2b(x2 —y2)

=(4a+2b)(x2~y2) Bl: (x+y)(x-y)
=2(2a+b)(x-y)(x+y) B1
ARSWEF ...cvviiiiiiiiiiiiiie e [2]
4048/1/GE2/22 [Turn Over]
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BP~162

6
3
2 \2
8 Simplify (F]
3 o\ M1: Correct multiplication of power to the
a2 (a )2 indices respectively
b°) ey
(5
el
= —F
— 2 Al: Must be in positive index notation
ABSWEF oo 2]
9 Given that 25x125" =5, find the value of x.
75%x125% =5 M1: Convert all bases to base 5 correctly
57x(5*) =5
52 x 531 =5
52+3x - 5]
S 243x=1
X = 1 Al
3
ARSWEr X =...cocovniiiiiiiiiiiiiiiiainnn [2]
4048/1/GE2/22
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7
1
10  Solve o ——=4
2-x) x-2
5 1
(Z—x)2 x—2
5 N 1 _4
(x—Z)2 x—2
5 N x-2 _
(c-2) (-2)
5+x-2
7 =4 M1: Common denominator (only accept
(x—2) . )
quadratic denominator)
3tx _
(x-2)
3+x=4(x-2)

3+x=4(x"-4x+4)
3+x=4x*~16x+16
4x> ~17x+13=0
(x-—l)(4x—13)=0
x=1lorx=325 Al

ARSWEF X = .iiiiiiiiiiiniareiieeannn, 3]

M1: Factorisation or quadratic formula

11 (a) Express l+x’ —5x in the form of (x+a)* +b.
1+x* =5x=x>~5x+1
5 (5Y
(3] i)
2 2
=(x-2.5)" -5.25
= [x+ (_2.5)]2 +(~5.25) B1: Must be this form

ANSWEF «.coiiiiiiiiiiiii e, [1]

(b) Write down the equation of line of symmetry of the graph of y =1+x—5x.
Eqn of line of symmetry: x =2.5 B1

ARSWEF .o, (1]

4048/1/GE2/22 [Turn Over]
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(c) Write down the coordinates of intersection between the line of symmetry and the
graph of y=1+x"—5x.
Point of intersection is at the turning point.
(2.5,—5.25) B1

Answer (......oovoeee. e ) [1]

12 The area of triangle ABC is 7.5 cm?. Two of the sides are of length 5 cm and 6 cm
respectively. Find the length of the third side.
Area of A=1.5 M1: Using Sine Rule correctly

2(5)(®)sind =75

si116=l
2

8 =sin"’ 1 or 180° —sin™ 1
2 2

6 =30° or 150°

Length of third side

= \EZ +6% —2(5)(6)cos30°

M1: Using Cosine Rule correctly (FT)

f 57 + 6> ~2(5)(6)cos150°

.. Length of third side=3.01 cmor 10.6 cm 1. Both correct

ARSWEP oot cm [3]

13 The Ideal Gas Law
PV =8.3145nT

relates pressure P (measured in Pascal), volume V' (measured in metres®), the number of
moles of a gas n (measured in moles), and temperature T (measured in Kelvins).

One mole of gas is found to exert a pressure of 101 325 Pascal at room temperature 293
Kelvins. Find the volume of the gas in cm3.

4048/1/GE2/22
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9
8.3145(1)(293) M1: Correct substitution
T 101325
=0.0240 m* (3 s.f)
= 24000 cm’ Al

14 A map of the United States of America has a scale of 1:8 000 000.

(a) The length of the Mississippi River is 3766 km.
Calculate the length, in centimetres, of Mississippi River on the map.
1 cm : 8000000 cm

lem:80 km
80km—-1cm

3766 km — %3_6— =47.075 cm B1:47.075

ARSWET ..ottt cm [1]

(b) The area of California on the map is 66.25 cm?.
Calculate the actual area, in square kilometres, of California.

I cm : 8000000 cm M1: Using proportion
lcm: 80 km
~.1cm? : 6400 km?
1 cm?® —> 6400 km®
66.25 cm® —» 66.25(6400)=424000 km’ Al
ANSWEF ocvoereeereeeeerererererenensienn, km? [2]

15 (a) nisapositive integer.
Show that, for all n, 6n° +25n+11 is not a prime number.
6n® +25n+11=(3n+11)(2n+1) B1

For all positive integer », 3n+11 and 2n+1
are also integers more than 1. Hence for all

positive n, 6n°+25n+11 is a composite

4048/1/GE2/22 [Turn Over]
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10

number since it can be factorised into smaller B1: With the idea of factors more than 1
integers greater than 1.

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

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

...................................................................................................... (2]

(b) Hence, determine whether 16261 is a prime number. Show your working clearly.
6n* +25n+11=16261 M1: Can also use previous part to
6n* +25n—-16250=0 guess 7 =50 (No working required)
(n —50)(6n +325)=0

n=50orn= 35 (NA, since n is a positive integer)
6 Al (If solve equation never reject
By previous part, 16261 is a composite number. negative minus 1)

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

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

16 The diagram represents a plot of land, 4BCD. The police is looking for a robber hiding
in the land.

Scale: 1 cm represents 1 km

4048/1/GE2/22
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BP-~167

11

Here are the accounts from three witnesses:

Witness 1: The robber is located more than 6 km away from 4.
Witness 2: The robber is located nearer to B than 4.

Witness 3: The robber is located nearer to 4D than AB.

Shade the region where the robber is hiding, [4]

4048/1/GE2/22 [Turn Over]
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12

17  &={integers x:1<x <21}
A = {integers that are perfect squares}
B = {integers that are not prime numbers}
C = {integers that are divisible by 5}

(a) List down all the elements in 4, B and C.
A= {4, 9,1 6} B2
B=1{4,6,89,10,12,14,15,16,18, 20} Minus one mark per mistake

C= {5,10,15,20}
ANSwWer A= .. e

A number is chosen randomly from .

(b) Find the number of elements in BNC".
B ={4,6,8,9,10,12,14,15,16,18,20} Bl
C={5,10,15,20}
Br\C‘={4,6,8,9,12,14,16,18}

.. Required number =38

ANSWEF <ottt [1]

(c) Hence, find the probability that the chosen number is not a prime number and is

not divisible by 5.
Required probability = 3 B1: Follow through from
19 part (b) answer, but
denominator must be 19
ARSWEF c..oeveeerieeieeeseeesessiestesnenne e [1]
4048/1/GE2/22
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13

18 (a) The prime factorisation of 450 is 2x 3> x57.
Express 648 as a product of its prime factors.

648 =2°x 3* B1

Answer 648 =..........cociiiiiiiiiiieann, [11

(b) Using your answer to part (a), determine whether 583200 is a perfect square.
Note that 450 648 = 291600

583200 =2x450x 648 =2° x3°x5?
583200 is not a perfect square as the power
(exponent) of base 2 in 583200 is not an even

number.

B1

B1

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

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

...................................................................................................... 2]
(¢) Find the smallest integer » such that 450 is a multiple of 648.
_LcMm (450,648)
- 450
_ 2x3'x5°
T 2x32x5?
=22x3?
=36 B1
Answer B=.......ccooviviiiiiiiiiiiiininn, 1]
4048/1/GE2/22 [Turn Over]
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14

19 (a) Thepoints 4(0,2) and B(1,0) lie on the graph y=x"+ax+b.

Find the values of ¢ and b.
Whenx=0, y=2:

2=b B1
Whenx=1, y=0:
0=17+a+2
a=-3 B1
Answer a =

(b) Cis another point on the graph such that the gradient of line AB is twice the gradient
of AC. Find the coordinates of point C.
Method 1

letC= (c,02 —3c+2)
Gradient of AB = 2x Gradient of AC B1: Gradient of 4B

2-0_,(c’-3e+2-2
0-1 c

) M1: Formulating equation with gradients
9-2 ( c - 3CJ

and solve

c

1= c¢* -3¢

c

t=3c=—c

¢t -2c=0

c(c-2)=0

¢ =0 (NA, since will get back point A)ORc=2 A1
. C=(2,2"-3(2)+2)=(2,0)

Method 2

4048/1/GE2/22
PartnerinLeaming
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Let C=(x,y)

Gradient of AB = 2 x Gradient of AC

Ly=-=x+2

Solve simultaneously with y = x* ~3x +2:

x*=3x+2=-x+2
x*-2x=0

x(x—2)=0

15

B1: Gradient of 4B

M1: Formulating equations and solve
simultaneously

x =0 (NA, since will get back point 4)OR x =2

. C=(2,2"-3(2)+2)=(2,0)

Al

20 Itis giventhat 48 = (-
a
(a) Find the value of a.

|BA|=|4B|=37
(]
a
(-12)* +a* =37
144 +a* =1369

a*=1225
a=350ra=-35 (NA)

=37

4048/1/GE2/22

‘ ) a>0 and |BA|=37 units .

M1: Distance formula

Al
Answer a=.........cccocviiiiiviininnnn. 2]
[Turn Over]
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16

() Cisapoint (0,10) and AB=DC.
Find the coordinates of D.

4AB=DC
) P—
g5 |70C-OD M1: OC-OD
. (-12
OD=0C -
35

z(l(:))—[—;sz]
5

-, Coordinates of D =(12,-25) Al

(¢) What type of quadrilateral is ABCD? Explain your answer.
AB=DC
There is a pair of parallel sides with equal length.

. ABCD is a parallelogram. B1: Parallelogram

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

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

4048/1/GE2/22
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17

The cumulative frequency curve shows the marks obtained by the 120 students in a recent
Mathematics Test. The maximum mark is 100.

120%-

80
&
g
& 60
]
=
=
é 40 +
O 74
20
0 - ; L -
0 20 40 60 80 100
Marks

(a) Complete the grouped frequency table for the marks obtained.

Marks obtained by students, x | Frequency
0<x<20 10
20<x<40 34
40<x<60 40
 60<x<80 28
80<x<100 8
(1]
(b) Calculate an estimate of the mean mark.
Required estimdtes x < 20
_(10)(10)+ 369 §4x)$(‘$b 40)+(70)(28)+(90)(8)
U120
60 <x< 80
= 48 3 marks g0 < x <100 B1: Accept 48.7 marks
ARSWEF .....uooevrinieniecvnrenrenen. marks 1]

4048/1/GE2/22
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18

() Calculate an estimate of the standard deviation.
Required estimate

>f \Xf

_ \/(10)2(1o)+(30)2(34)+(50)2(40)+(7o)2(28)+(9o)2(g)_(481)2 M1: Using S.D

120 formula
1 2
= 2780—[48—)
3

=21.1 marks (3 s.f)

Al

ARSWEF .oeerriviriirsecnriesnreierennens marks [2]

(d) The passing mark is 50. Two students are chosen at random.
Find the probability that both of them passed.
Within 10% of 50 means from 40 to 60.

Required probability = (112%) (1—31%}
_13
119 B1
ABSWEF .ottt [

4048/1/GE2/22
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19

22  The diagram shows the speed-time graph of a particle.

”~

Speed A
(m/s)

100 |- o=

30

1
|
i
i
I
i
i
i
!
i
i
|
|
!
]
i
I
|
I
t
i
|
1

]
]
1
I
0 6 13 21

3 Time (s)
(a) Find the speed of the particle when t = 12s.
Let the speed of the particle when £ =12 be v M1: Equating gradients
v—-30 100-30
12-6 13-6
S v=90 n/s Al
ARSWEF .ovirrerierieeisresesessiesiecassenne m/s [2]

(b) Find the distance covered before the particle starts to slow down.
Distance = Area under the graph from 0s to 13s  M1: Finding area under the graph using

1 correct formula
=(6)(30)+ -5(30+1oo)(13-6)
ARSWEF ..oveverreeeeriereereeveerieeereseeneas m [2]
4048/1/GE2/22 [Turn Over]
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BP-~176

20
(¢) Complete the distance-time graph of the particle. [1]
Distance
(m)

: : i

____________
; : l > lime (s)

0 6 13 21

4048/1/GE2/22
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21
23
A
/ | E\
c > D
In the diagram, ABC and AED are straight lines and BE is parallel to CD.
(a) Show that triangle ABE is similar to triangle ACD. Give a reason for each statement
you make.

ZBAE = ZCAD (Common angle) M1: Any two correct

ZABE = ZACD (Corresponding angles, BE parallel to CD) StAtements with  complete
. reasons
LAEB = LZADC (Corresponding angles, BE parallel to CD)

By AA Slmllanty test, AABE is similar to AACD Al: Conclusion with test
...................................................................................................... 2]
B
() Show that 2& =42 2]
ED AE
4048/1/GE2/22
PartnerinLeaming
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22

By similar As,
AC _ 4D M1: Correct ratio with corresponding sides
AB  AE
AB+BC _AE+ED
AB  AE
AB BC AE N ED

AB AB AE AE

T Al (AG)

(¢) A circle is drawn with points B, C and D on its circumference. It is further given
that angle BCD+angle BED >180° . Explain why point £ is inside the circle.

If point E is on the circumference of the circle, B1: Accept drawing to aid explanation
BCDE will be a cyclic quadrilateral. Due to

angles in opposite segments,

/BCD+ /BED =180°.

Hence, E is not on circumference of the circle.
As E moves further away from the center of

circle, ZBED will decrease in magnitude.
Since ZBCD+ £/BED >180°, E will be in the

circle.

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

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

4048/1/GE2/22
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23

24

=
0 b B C
OBC, ADC, AEB and OED are straight lines.

OA=a and OB=b.

OB=%OC, AE:EB=3:2 and OE:ED=1:1.

(a) Find OF interms of a and/or b as simply as possible.

OE =0A+ AE
3
=04+ 4B NH:OA+§AB

3
=OA+§(OB—OA)

=a+—§-(b—a)

2.3 Al
5 5

Answer: OE=........cccoovivniiiiiiannnnn, 2]

4048/1/GE2/22
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24
(b) Find the value of oo =222 of AOBE
area of BEDC
Let area of AOBE be x
3 M1: Using ratio of bases
. area of AOAE = Ex (Ratio of bases) to find area of AOAE

.. area of AOAB = %x and area of AAED = %x (Ratio of bases) OR

5 . Using ratio of bases to
- area of AABC =2 Ex =5x (Ratio of bases) find area of
' AAED or AABC
_areaof AOBE ~ x 2
area of BEDC 5,3 7
Al
ARSWEF ..oveveveirivciiininiisiesssnssseeaeenens [2]

4048/1/GE2/22
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\
c

AC is a diameter of a circle with centre 0. AC= \/Er and AB=BC.
COB is a semi-circular arc, centre P.
What percentage of the circle is not shaded?

ZABC =90° (Right angle in semicircle) B1: Need to show Z4ABC =90°
AB = BC,
(4B +(BC) =(N2r)

2(BC) =2r*

2

(BC) =r M1: Finding 4B or BC
.. BC =r (Reject -ve)

OC=—1—AC=—\/27'
2 2

cp=po=L1pc=T
2772

0C* =CP* + PO*
.. By converse of Pythagoras' Theorem,

Method 1: AOPC is aright angled A. B1: Need to show
Method 2: AOPC is aright angled A
4048/1/GE2/22 THE END
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Note that P and O are midpoints

of BC and AC respectively.

.. By midpoint theorem,

OP is parallel to 4B,

and ZOPC = ZABC

Z/A4BC =90° (Right angle in semicircle)
5. LOPC =90°

. AOPC is aright angled A.

Percentage of circle shaded
_ Sector OPC - Triangle OPC
Area of big circle

{3 B3] =)
_2\2 2] 2\2 2 «100%

x100%

1 1

__7:_—

=—16—1——§X]00%
—T
2

=4.542252845%

Percentage of circle shaded =100%—4.542252845%

=95.5% (3 s.f)

M1: Using midpoint theorem

Al: LOPC = ZABC

B1: Need to show

AOPC is aright angled A

M1: Correct percentage formula with
the relevant shapes found using the
correct formula (FT)

Al

ABSWEF oo % [5]

4048/1/GE2/22
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BP-184

@ |0 |3 B1
2
@ | 5x-2
Y 3x+1
3xy+y=5x-2
Sx=3xy=y+2 M1 — simplify +
x(5-3y)=y+2 group
_ y+2
5-3y Al
® | x=5_x+3_ 4
3 2
2(x—5)—3(x+3)=_4 M1 - samme
6 denominator
2x-10-3x-9=-24
Al
x=5
) | 2x+y=23
y=23-2x
3x—-2(23-2x)=10 M1 -
3x—46+4x=10 substitution
Tx =56
x=8 Al
y=1 Al
(d) 4x* -9
6x ~x-l2 M1 — numerator

_(2x-3)(2x+3) M1 —
(2x-3)(3x+4) denominator

_2x+3

T 3x+4 Al

Total: 11 marks
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BP-185

(@) | (28 24} Bl
\J6 12
®) | (70 B1
80
(c) | (3880 BI
2080
(d) | The elements represent the total amount Mrs Teo collected in a month from the Bl
weekday and weekend sessions respectively.
) ' . 10 8370 1340
Total amount of money per session = = Ml
3 2)A80 370
. 1340
Total after 10% increase =(1 1.1) 370 = (1747) M1
1747 x 4% 3 =$20964 M1 Al
Accept non-
matrices
working

Total: 8 marks
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BP-186

® | xep= 3f§ =20° Bl
(b) | LXCD=/XDC
ZCXD =180°-20°—-20° (isos. A) '
=140° Al (Wlth
reason)
(c) | BC = ED (sides of regular polygon)
XC = XD (given) M1 — evidence
~BC+CX=ED+DX Al
BX =EX
(d) | £BXE = ZCXD (common)
°_140° M1 — evidence
XBE = 180°-140° _ 200
2. LXCD = /XBE Al
AXCD and AXBE are similar (AA)
(¢) | They are parallel. Bi

Total: 7 marks

PartnerinLeaming

186

More papers at www.testpapersfree.com



BP-~187

@ | I,=9"-34=47 B1 (with
working)
®) | T =(n+4)*-18-4(n-1) M1 - n+4 and
2 18+4(n-1)
=n"+8n+16—18—-4n+4
=n’+4n+2 Al
© | B +4n+2=962
n* +4n—-960=0
_ 4= V42 ~4(1)(-960) M1 — find value

2()
=29.048 or —33.048

Since » is not an integer, 962 is not a term of the sequence.

ofn

Al
@ | 1,-T,,
= +4n+2)~[(n-1 +4(n-1)+2] M1 — correct
=n’+4n+2~(n’ -2n+1+4n—4+2) expression
2 ) M1 - correct
=n"+4n+2-n"+2n-1-4n+4-2 expansion
=2n+3 Al
(e) | The difference between two consecutive terms is 2n+3. B1 - always
Since 2n is always even for all values of n, the sum of an even integer and an odd even +add to
constant 3 will always give an odd integer. odd

Total: 8 marks
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BP-188

(@ | p=22 Bl
(b) | Refer to last page G3
(c) 5 . Bl
The graph of y=x+ ? ~3 does not meet the line y = 0/does not have any x-
intercepts/ the minimum y-value is , which is more than 0
(d) | Draw tangent Bi
Gradient= —1.96+0.7 Bl
&) | () Draw line with gradient 2 passing through (0.5,2) (y-intercept = 1) B1 -passes
through (0.5,2)
B1 — correct
gradient (& y-
int)
(i1) y=2x+1 Bl
iii 5 Ml -
i x+-;2-—3=2x+l sim. egn.
5
7 =x+4
5= x® +4x* Al —final eqn
X +4x*-5=0
(iv) x=1 Bl
(ecf — accept
answer from
intersection of
curve and line)

Total: 13
marks
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BP-~189

(@) | OS =OR (radii of smaller circle)

LPOS = ZQOR (vert. opp. £) Ml

OP = 0Q (radii of larger circle)

. APSO is congruent to AQRO (SAS) Al

Alternatives: RHS, AAS

() | ) | LORQ=90° (tan | rad) '
OR = /8% 436 gfrild;rzzgh
=6.7075
Area of AQRO = %(4.36)(6.7075) Ml
=14.62235
Al

~14.6 cm®

(i) | Area of shaded minor sector 1
- %(4.36)2 (0.995)
=9.457276
Area of ring between the circles
= 7(8)* — 7(4.36)° M1
=141.3415
Area of unshaded in AQRO
=14.62235-9.457276
=5.165074 Ml
Shaded area
=141.3415+2(9.457276)— 2(5.165074)
=149.925904
~150 cm® Al

Total: 9 marks
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BP~190

Mi
3 x300x$148 =$18500 Al
1+2+4+5
@ | 300 . Bl
— min
X
(i) | 300 . Bl
— mn
x=2
(i) | 300 300 _ M1 - form egn
x—2 x
300x —300(x~2) =3 M1 - combine
x(x-2) fractions
x* =2x—200=0 (shown) Al
(iv) o —(=2) £+/(=2)? —4(1)(~200) M
B 20)

=15.17744 or —13.17744

1 i,
~152 or —13.2 Al (3sf, norej.)

(v) | Reject-13.2

x=15.2

15.17744% 60 =910.6464 M1

=910 Al (round
down)
(Reject 3 x 60)
Total: 11
marks
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BP~191

(8) | ZAOB =120°, ZABO =30°
o4 8 M1 — sine rul
sin30°  sin120° —Smerre
=— x sin 30°
sin120°
~4.6188 cm Al
=4.619cm (to3dp.)
OR
OA = 2\/82 —4? M1
=4.61880
~4.619 Al
®) B AABC = L in 60°
ase area =3 (8)(8)sin 60 M1 — base
~27.7128 cm?
Height of AAXB, | =+/18% -4 M1 - lateral
~ 17.5499 cm height
Total surface area
= 3x%(8)(17.5499)+27.7128
~238.31 cm?
| =238 cm?® (to 3 5.f) Al
(© 544> -35°
cosZPQOR = W M1 - cosine rule
23
ZPQR =cos™ | ==
Q cos (32)
= 44 0° (to 1 d.p.) Al
@ |40=6cm
— 2 2 _ o
0Q =1/4.619" + 62 —2(4.619)(6) cos 30 MI - find 0Q
=3.055cm
X0 =+18%—4.619°
~ 17.397 cm Ml —
0= M Pythagoras’ thm
3.055
Angle of elevation of X from Q
=tan_l[17.397\ M1
3.055 )
=80.0° (to 1 d.p.) Al

Total: 11 marks
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BP~192

(@ | @ |100<x<120 B1
(i) | 22% Bl
(iii) 809000 6280 M1 —working
SD.= \[ —( ) (show
50 50 substitution)
=20.11566
~20.1 Al
(iv) | The blood pressures of the second group of patients is less consistent than that of | Bl — compare
the first group of patients, since it has a SD of 22.1 which is higher than the SD | SD and
of the first group (20.1) comment on
consistency
(bi) B2
blue -1 for each
wrong pair of
branches
blue blue
2
g white
white
blue
¢ blue <
white < white
white
(i) | (a) 6 2 1, 4 M1 — either both
Cxo)+H(oxp)=2 W or both B
8 8 77 7
Al
FT from tree
diagram
() (2 6 l) (6 2 5) M1 - either
SXTX | XX WBW or all
8 7 6 8 7 6 BWB
_3 ' Al
14

Total: 11 marks
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BP~193

10| @) | 3.42x2.7=9234 m* Bl
Reject 3s.f.
(b) | 10 cm represents 168 cm M1 - measure
1 cm represent 16.8 cm distance from
Elbow to ground = 6.4 cm (accept 6.3cm and 6.5¢cm) elbow to ground
6.4 x 16.8 =107.52cm
Range of optimal kitchen cabinets height
Al
107.52 - 10=97.52 cm to 107.52 cm Measured 6.3
cm, 95.84 cm to
105.84 cm
Measured 6.5
cm, 99.2 cm to
109.2 cm
(c) | Kitchen Cabinet
Compulsory:

Sink + corner cabinet + wire basket shelves

Cabinet 1 + Cabinet 2 (must go at the junction of the wall) + Cabinet 5
Remaining length = 342 -50-60-50=172 cm

Remaining width = 135-60 =75 cm

Current total cost = $156+$166 +$166 = $488

Along the length — 1 Cabinet 3 + 1 Cabinet 4 (30 cm + 80 cm)
Along the width — 1 Cabinet 6 (70 cm)
in order to optimise storage

Total cost of cabinets = $488+$193 +$260 +$290 = $1231
Height customisation = $25x6 =$150

Remaining budget = $2200~$1231-$150=$819

.". Ceramic or acrylic for materials

Mr Graham should choose the Ceramic counter top and his kitchen cabinet
combination is one of cabinets 1, 2, 3, 4, 5, 6 with $19 remaining in his budget.

M1 (Cabinet
14+2+5)

M1 (remaining
space)

Ml
(combination of
cabinets)

M1 - total cost
of cabinets

M1 — height
M1 - budget +
conclusion for
type of material

Al (relate to
budget)

Total: 10 marks
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