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MATHEMAlICS
Paper 1 [ 40 mlrks ]

INSTRUCTIONS TO CANDIDATES

Do not open thlabooklst until you are told to do so.
Write your name, egister number and class on all the work you hand in.

Write in dark blue or black pen.

You may use a pacil for any diagrams or graphs.

Do not use slaplc\ paper dips, glue or coneotion fluid.

Answer Alt quesions.
Write your ansrelr in the spaces provided on the question paper.

ff wo.king is needd for any question, it musl be shown with the answer.
Omission of essentia I working will result in loss of marks.

Write the brand and rnodel of your calculator in the space provided below.

INFORT'ATION FOR CANDIDATES

You are expeded lD use a scientific calculator to evaluate e)plicit numerical expressions.
The use of an appoved scientmc calculatot is expected, rvhere appropriate.
lf the degree ol e uracy is not specmed in the question, and if the answer is not exact, give the
answer to th,se sqn ificant figures. Give answers in degrees to one decimal place.

ForrL use either ]ou rcalculator value ot 3.142, unless lhe qu€stion requires the answer in terms of ,t.

The number of mats is given in brackets [ ] at the end of each queslion or part question.

The total of he 1r18ksfor this paper is {1.

For Examiner's UseBrand / lloid of
Calculatar

Total

40
Thrsquestion paper consists of 10 printed pages, including the cover page.
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Mathemulcal Formulse

Compund inlerest

Geo mc try ond Me asur? m e nl

Trlgonometry

Statistics

Toul amount =

Curvcd surftcc arca of a conc = pi

Surfrcc arca of a sphcre - 4z.1

Voiume of a ()ne=! rt h
J

Arc! of trianglc
^8C.1

oDsin C)

Arc lengfh = rd , whert I is in radi&!

Scctor arca = ., r'a , urtrero 0 is in ndirns

,( l+ r
100

Votume of a sphc rx = 
! *'

tin,l rh8 rinC

d'.br +c'-2hcc6A

v"*_#

ahc

str,dlrd devicrio, . rE -(H

studykaki.com



I Solve 1 -t= Zr.
1

Answer al! the questions.

Answer

-- *BP-271

tll

3

.) Jen sold h€r bicycle at $340 and made a profit of 60%. Find the price at whicb she

bought the bicycle.

Answer $ 121

3 Kiev randomly tosses an eight-sided die, numbered I to 8, five times. The mean of

the results is 4.8, median is 4, and the mode is 4. The difference be.tween the smallest

and Iargest result is 7. Find the results of the five tosses.

Answer _ , _l2l

[Tnrn overl
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4

4 Thc varioble g is dircctly pmportional to the square ofp, At r c€rtBin value ofp.

g- 12. Find the vdrr ofg wbcn this velue ofp is halvcd.

Anr*er

Facorisc thc following exprocsions complolcly.

(r) 5 - 2ob2

lri+'ct (a)

(b) li -zty- 3xy -l4x

5

t2J

t7t

t?lAniv.? (b)

lTlrr or'ef

studykaki.com
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B1

tll

tzl

tll

6 A box contrins 12 red balls and * blue balls.

(a) Civn that the probability of choosing a red batl is ! , find the value of r.9'

7

Answer (")

(b) y green balls are added into the box. Sate the probability ofchoosing a green

ballin tenns ofy.

Answer (b)

(e) rffriten as a product of its prime factorizatioq 1890 = 2' x 3) x 5 x 7 . Find the

valus of: and y.

(b) Written as a product of its prime factorization, 264 = 23 x 3 x I 1 . Find the

smallest positive integer t such that 264& is a perfect square.

Answer (a)

v

(b) k=

[Turn over]
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E

6

A lalc of 2 km is rcprcscntcd on a map with a lengrh of l0 cm.

(r) Find tbc scalc ofthe map in thc form I : n.

Anstcr (a) l: ttI

(b) Find the length ofan cxprcssway on thc map that rcpresenb rn sc al dirtloce

of l4E0 m.

lnrwcr (b) cm t2J

(c) Finrl the actual arer of r pa*. io Er2. th.t is reprcscntod by 0.35 cm'] on tlrc

map.

(") 

-* 

*-.*_-* mr l2lAl,'.l1/,fi

[Tum everl
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9

7

Solve the following pair of simultamus equations.

3x-5Y = !
y -2x =16

Answer

v t3l

[Turn overl
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8

l0 The dot diagram below shows ttre scorcs of thc junior and senior rugby teams for a

particular scason. Esch tcam playcd a total of 20 games.

Dot diagram for junior tcam

50 5l s2 53 54 55 56

Scorc

Dot diagram for scnior tcam

s7 s8 59 60

rt1II-------- -------- T50 51 52 53 55 56
Score

57 5E 59 60

Sutc thc modal scorc of thc junior leern.

Find thc mcdian scorc of thc scnior tcem.

\\4rich team had pcrformcd bcncr in this scason? Justify your anrwar.

Aww* (a)

(b) -.*-_--- 
tl I

tli
(c) icrrn pcrformed bctcr htcEusc

_ t2)

-T

54

(r)

(b)

(c)

lTlrr ovcrl

I

studykaki.com
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9

11 In the diagram below,l,B is parallel ED ald, LABC is similar toADEC.

The line CF is perpendicular to the straighl line lFE.

15 co
5 c1tr

6 c1ra

D

I FE
(a) Find the lengttr of lD.

An-rwer (a) cm tzt

(b) Gi ven that the ratio of the lengttr oflF : CF = 12: 5, caleulate the length of

CF.

cm t3lAnswer (b)

[Turn overl
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l0

l2 Thc diagram bclow shows thc top vicw of an omament. A rcgular nonsgon

ABCDEFGHT forms thc basc of the pyramid and O is thc ccntcr of thc lomgon,

A

I

H

FE
Write down thc vatuc ofd.

0) 'lhe length of FE is 6 cm. Find thc pcrpcrdicular leagh from O to FE,

(ll) Hencc calculatc thc rrca ofthe nonagon bue.

Oiven thrt thc height of thc pynmid ir I 5 cm, ftrd thc voltrnc of dre

pyramid, Ieaving your answer io tha mlrell cm3.

Do

(r)

(b)

(c)

Atwer (a)

(b)

(c)

.Erd of Prer.

Qa

(i) 
_ **-.-, c,a

gll,|

lll

t2l

t2t

ttl

6

6cm

(ii)

cm

studykaki.com
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PAPER 2 [ 60 maks I SEMESTER ilYO EXAMINANON
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I hour 30 minutes

Additional material: Gaph paper
Writn

INSTRUGTIONS TO CAt{DIDATES

Do not opcn thi3 b.Dokl.t until you are told to do 60.
Write your name, regiter number and dc on all the work you hand in.
WriE h dark blue or Ua€k pen.

You may use a peneiltor any diagrams or gmphs.
Do not use $taples, peer clirE, glue or corection 6ukl.

Answer Att questio nN.

Write your answers i hfie spaces on the separate wfiting paper provided.
lf working is needed lor any question, it must be shown with the ans,*er.
Omission of essentialworking will result in loss of marks.
Write the b€nd and no@l of your calculator at the top right comer of your answer paper

INFOR ATION FOR CAN OIDATES

You are expectod to usea scientific calculator to evaluate explicit numorical eprsssiong.
The use of an approved scientific calcuhtor is expected, where appropriate.
lf the degree of accu mcy is not spsoified in the question, and if the answer is not 6xact, give the answEr to
thr.c dgnifiGnt figu 16. Give ansrers in degrees to onr decimal place.

For r, use either you rcabuhtor \ralu6 or 3.142, unless the question requires the answer in terms of ,r,

Thc number of mdks b gi\ren in brackeE I I at the end of e€ch question or part qu6tion.
Thc total numb€r of lrarks {or $is paper is 60.

This question paper consists of 8 printed pages, including the cover page

t
*
&
-altE
iE



BP-280

Mothcnatlcol Fonnulac

.,

abc

Conpound lntcrest

Geonetry and Me osaremetd

Trigonometry

Statislics

rotal anouot . 
{'.*)'

Curvcd surhcc area ofa cone= rp'l

Surface area of a ephcre - 4r:

Volr.rnc of a cone -!*',
3

Volumc of r sohc n- ! *''3

I
Aroa of trisngle ABC -- ; ai am C

I

Arc lcngrh = r0 , where d is in rtdians

Soctor ucl - l.r', , *tcr. d is in radians
2

ctot sin I shC

at -b2 +ct -bw!

lTer! otx

,t"t=#

sudrddcviation,meJt

studykaki.com
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1 (r) E4and and simplift 2(l-.r)+(3x-1)'?.

A J--(b) Sotve;'x+4=a:.
J3

(c) E:,pre.s -1- --! as a single fraction in simplest form.' 2x-3 x+2

It is giv'en that :r = 1

3

Amwer all the questions.

p-sm.

E>press nr in terms of r andp.

E:rplain why r is not a real number rvhen p = { as6 zt = 16.

Lfrder wtrat condition will * be a real number?

tzl

t2)

t2l

)

(")
(b)

(c)

t3l

t1l

trl

3 The grids in this sequerrce are made with matchsticks of equal length.

Grid f crid2 C,ri.I 3 crid4

Grid nunber 1 2 3 4 n

Numbq of matchsticks 4 7 IO l3 p

(a)

(b)

(c)

S trte the number of matchsticks for grid number 6.

Write down" an exprcssion in terms of n, for the value ofp,

Adarn claims that he can form a grid with 302 matchsticks. Is his claim tue?

E-xplain your answer.

tll
tu

Lzl

I III IrII

[Turn over
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4

B4

C

44m

E 15m D

The diagram shows two vcnicol buildingo. I and C arc thc krp of the ullor and

shoner building respcctively. F ard E arc thl foot oftbc uller and rhortcr building

respcctivcly. Dylan sunds I 5 m away from E.

(r) Given that ZCDE - 65" , celculatc drc hight of thc shorter building. t2t

(b) The hcight of lhc lsllcr building is 30 c/o morE tban dut of the shorlcr

building. Givcn that thc dinrncc b.twEcn Alcx rnd 8 ir 44 m, firl &1F' . tjl

F

EEEUE
EBENN
trtrHtrtr

EtrENE
[EDE!

ntiIntr

Etr
nh

E
tI

trCI

0otr!
NElntr
rrllltr
Etotrtr

I
t tr

5 The mcmbcrship fee for r fitneu club is $t0 rnd the club hrg 100 mcmben,

The manager proposct !o rcducc trc mentbcnhip fcc by 3r u*xn thc numbar of

membcrs reaches 100 + {r.

(r) Writc down rn cxpc*ion h t*lu of r. for thc loul emount of menbcnhip

morry collectod under thc rtr proporrl.

(b) Thc total amorrnt of :rrcncy colloer,cd unds thc ncrr propos.l ir 310 t00,

Wrirc dovvn an cqurtifi! to ttpr$lerfl thir information. urd ihow dut lt

simplifies to xi - 5.<x + 700 - 0.

(c) Solvc thc egurtion rI - 55r + ?S r 0.

(d) Find the possiblc now mombc:ldp frcl,

trl

t3]

t2l

ttl

fTera eer

studykaki.com



BP- 283

6

5

The tabb below shows the weekly wages, $x, of 100 private hire car dril'ers.

(a)

(b)

Firl the value ofp.

(i) Calculate an estimate ofthe mean wages ofthe private hire car drivers.

Gn Explain *try the mean in (b[i) is an estimate.

A privale car &iver is selectcd at random. Find tbe probability thar the &iver

eams a weekly wage ofa, least $200.

(c)

tll
t2t

tu

til

WeekIy

uages (tx)
0<.r<200 200<:<300 300<x<400 400<x<500

Ntunbq of
drivers

30 p l4

25m

A

24m
7m

c

The dia-gram shows a triangular playground,{BC.

AB = 25 n, BC : 24 m and AC : 7 m.

(a) Prove that lBC is a right-angled triangte.

(b) Fiod the area oftriangle lBC.
(c) E iwin stands at C and walks toruards 13. Find the short€st possible distance

E{win can take.

t2)

tll

t2)

*
.*
,q

[Turn over

I
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6

8

Thc diagram shows a candla holdcr that can bc oodcllod by rcmoving a cylltdcr

of radius 2 cm and height l0 cm from r rolid hcmirphcrc of rrdius l2 cm.

(r)

(b)

(c)

(d)

(e)

t2)

I2l

t3t

A candlc is placcd into the hollow cylindcr. Cdculrtc thc otal surficc uca

ofthc candle holdcr in contgct wilh the cafldlc.

Calculatc the totll Jurfsc. art! of thc candlc holdar.

Calculatc tbc volumc of the c.nrxlle holdcr.

Candle holdcn uc paclcd into a rectrngular box of longrh 60 cm, width 4t

cm and height 40 cm. lf ra numbcr of ccldle holdec ut poclcd into thc hox"

find the largcst vrltr ofar.

tlsing thc vahx of ar in (d). crlculru tllc voiwne of empty 5pac. in thr

rcctangular box.

ttl

t2l

l0 co

2 cra {

[Tsm over

I
I
I
I
I

studykaki.com
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9

7

The stera ard leaf diagram below shous the number of story books read by

ohildreain two kindergartens in a particular year.

Jas Playhouse Learning Space

8

977

3I
63

58
111

166
089

5

6

0

I
,,

J

8

9

Key: I l0 means l0 books

(a) S rre the median for

(i) Jas Playhouse, and

(fil Learning Space.

O) tv'In Ong claims that the children in Jas Plaltouse read more story books.

Do you agree witt her? Just'r& with a reason

(c) A new child joined Jas Playhouse. The new mean number of story books

retd by the children in Jas Play'house becomes 23. Find the number of story

books read by ttre new child-

tu
tll

trl

12)

&
*

[Turn over
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I(}

I
Anrr+cr thc rbole of thlr questlon on r rheel of gnph prpcr,

A company is laurhing a ncw product. Thc total prcfit, $y milliory whsn thc pric.

oferch product is 3:, is given by y = 40x - 4x2 ,

Some ooncrponding valucs ofx ard y arc givcn in thc tablc bolow.

t 0 2 4 5 l0 t2

v 0 u % 100 P 0 -96

(r)

(b)

Calculatc tbc vdLE of p.

Using a scalc of I cm o rcflcsenr I mit, dnw a horizontal .t-rxir for

0 3 x 312.
Using a scalc of I cm to represcrt l0 unitr, draw a vcnical yaxb for

-l00sysl00.
On your ar<es, plot thc points given in the uble and join thcm widl r rrnooth

cufve.

(c) Usc your graph to cstimalc

(l) the pric? of csch product ln ordcr o maximiso !ot!l profit,

(it) the totil pmfit whcn dr pricc ol erh prodrrt is 32.50.

(d) The company targpu to carn r pro0t of rt l6sfl $80 milllon. Wrlt! down rho

pricc range of cach produa.

(c) ls it advisable to prico thc Foducl st 3I I crch? J rutiS your aruwer.

ttl

t3!

tlt
lll

tll
lll

f,od ofPeper

6

studykaki.com
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QnNo. Solutions Marks

I lt=2,J

x -3 =6x
5:r = -3

J

5

2. 160/o ofcost price

Cost price

= S340

= $340 + 160 x I00
= $ 212.50

MI
A1

3 Surn oi results =5x4.E
=)n

M1

Reruhs 1,4,4,7,E AI

If ouly correct answer tB2l

4 s ='tv' 'z "lZ='tq:
l2k=--=
p-

W"fung = 12,

]v11

s=k(t)'
12 (

p2

4
)q=-

P
q=3 A1

OR

W-benp is halved,

s= ry'2

s=k(r),
q = 0.25 iE'L

q:0.2s (tZ)
ct= 3

MU

tAll

= s(I - 4b)
= s(l -zb)(t + 2b)

MI
AI

5. (a) 5 
-2Ob2

BI

W-)tn p is halved,
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G) 2x2- lar-lty+rry -ff;l)it*-, MI
AI

4

9

MI

AI

BI(b)

6

Or using unitary medrcd,

(a) P(red)'

4t2
9 12+x
4E+4x=108

x = 15

y+27
Wrong answcr if studc answ€r in tcnns of r

4 units = 12

5 units - 15

(b) i-2x3x ll
*= (t6
(no marks if t is lcfl in primc ftcton)

MI

Hcnce, AI

BI

7. (s) 1890-2x33x5r?

.r-land)-3
(no marks ifonly r ory concct)

6. (a)
l0 cm
lcm

I

:2km
:0.2 km
: 20 000

(b) Acrual lengttr

1 .48 km

(b) If 0.35 cm:,

- I.4t0 tm

- 16 ' !:1!
,,

* 7,4 cm

BI

VI

AI

MI

Al

100 cm2

0.35 cml

-4km'
. 0.35

100
- 0.014 krnr
* 14 000 m:

studykaki.com
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M1

9

Sut (3) into (l)

(l)
(2)
(3)

3r- 5(16 + 2I) = 4
3x-80-lOx=4
-7x = 84
x=-12
v=--8

AI
AI

3x -5y=4
y-Lr=16
y:16+2x

Senior team performed better as the median score, 56.5, is
higher than that of the junior team which is 54.

@ 1 for stating senior team because median is higher,
Bl for stating median ofjunior team 54)

Sn:dents mayjustiry the senior team did better using mean.
Mean (senior) = 56.1 and Mean (unior) = 54.2

BI

B1

(c)

IB2]

10. (a) Modal score : 53

(b) Median score = 0.5 (s6 +s7)

= 56.5

B1
B1

I l. (a)
A-B AC

DC
AC

DT
l5
6

AC=

AC=
AD:
AD=

5
l5-
-x )
6

12.5 cm
12.5 + 5
17 .5 cm

MI

AI

MI
(allow e.c.f.)

M1
(allow e.c.f)

b. Let dre length of CF be 5*, then the length of AF is 12x-

By' Pyhagoras theorem,
At]? = )Fz +CF2

t2.52 =(t2r)2 +(5x)2

12.52 =169x2
t2.5

l3

ct -sl2'5\'13'
CF= 4.80769
CF:4.81cm (3 s.0 AI
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12. (a) 0-4Oo (sum of Z at a point - 3601 tsl

(b) 16p6-w:9
ZOFE =70o

(anglcs of i30s tlianglc)

(0

tsn 70" = I
3

h -3tan7f
- 8.242432
- 8.24 cm (3 s.f.)

MI

AI

I
= : (6X3 rm 70P)2'"
- 9 (9 tan 70)
- 222.5456?
- 223 cmr (3 s,0

MI

AI

OR

bi. 0.59= 20P

tan 20'- 1
h

.3n)_
trn 20o

Ir - 8.?4 cm (3 s.0

[MIJ

[Atl

(ii) Arca of I riaaglc
I
a

(6xG2o.L-) tMtl

Arca of nonagon .9t 9 
r' tscr 20o '

- 222.J4567
- 221 cm) (l 3,0 [All

c Vol of p;tamid - ! x722.54367 xtl
3

-lll2.72t35crrr
- ll13 cmt
1no*aa cn'1

BI

No marks awardcd if gr.rdants urc 223 ac blrr ercg, t liulting
in volume = lllSem'

(ii) 46" og I triurgle

Area of nonagon

studykaki.com
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2 Express Mrth SA2 2017 Paper 2 Marking Scheme

la 2(l - x) + (3:- l)'?

=2-2x+9t'z-6x+l
=9x2 -8x+3

Ml for 9r2-6x+1

Al

b 4 2 -x
-r+4=-33

2-x 4x
4= 

-- 
-.,J

2-x-4x
3

12=2-5x
5x = -10
x---2

OR

4 2 -x-x++=-33
4r +12=2 -x
5r = -10
-- _)

Ml for combining to
single ftaction

A1

Ml for multiplying 3 to
every term

AI

c 4L
2x-7 r+-2

_ 4(x +2) - Qx-3)
(2x -3)(r +2)

4x + 8-7r+3
(2x -3)(r +2)

2r+7 1

(2x -3)(x. +2)

Ml for combining to
common denominator

. 2x +llAl acceDt ---:-_' 2x'+x-6

:1

t

I



/a IX=-
1 {;s^

3x=,firG
972 = p*Sm

3p1 - p - 9xr

o -9x2ms'
5

OR

t-r-1,1n-5n

t'=!(o-s^\9"
9y2 = p-Sm
51 - p - 9rr

o-9x2
m = L-- -

5

b WhcnP-4andm= 10,

Ir=-
3

Ix=-
3

4-5(r0)

J:44

Since ,E+6 is undcnned, r i! not r rcal nusrbcr rvt*rp.4 ud
n= 10.

BI

Acccpt ifsfirdcrxr writ!
p - 3m 'a ncarrivc AND

J p - Str ir undcfinod.

c p-5m20
OR p)52

BI

3a BI

D P=3t,+l BI

3z+l=302
3n = 301

301n3-

Sincc the value ot n for 302 nr$e htt c[r ir not rn ilrttlcr Adm't
claim is not true.

BP-292

M I for multiplln3 3

Ml for aquarc bodr cidc.

AI

M I for sqrurc both ridos

M I for multipl),in8 9

AI

M I for vrluc ofn (ocO

l9

c

AI

studykaki.com
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1

4a
tan65" =91

15

CE = 151an65

=32.167

= 32,2m (3sf)

Ml (soi)

AI

b BF = l.3x 3?.167

-- 41.811

sm LBAF - 
4l '8 17

44

IBAF = ,xr' 4l '817
44

=7 t.876

= z 1.9" (ldp)
A1

5a (80-.rXiO0+4x) 81 (ignore subsequent
working)

b (80-xllO0+4r)=10800
8000 + 32Or - 100:r - 4x2 = 1080O

- 4x2 + 220x - 28C0 = 0
x' - 55x -r 700 = 0

Ml (ecf)
MI for expansion of LHS
(ec0
Ml for simpliling
equation

c x2 - 55r -r 700 = 0

(x-20)(x-3s)=s
x =2O, x=35

M1 for factorisation

AI
SC I if students just give
final answers

New rnembenhip fees = $60 or $45 B1

6a p = 100-2(]- 30 -14 = 36 BI

bi I4gar = [2(r 0O) + 30(250) + 36(350) + 14(450)] + 100

=$284

Ml (ecfl
AI

bii We do not kno w the exact weeklv wases eaxned by the I 00 private
hire car &iv'ers.

OR

BI

c
P( driver earns at least $200) = 

80 
= 

4

100 5

BI

Ml for 8F (deduct 1 mark
from whole papa if
student uses 32-7 m n
wort<ing) (ecf)
MI (soi) (ec0

d

We estimated tlat 20 eamed $100. 30 eamed $250. 35 eamed
$350 and 1z* eamed $450.
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BP- 294

MI

AI

tll

IA AB2 -252

- 625

lCz + BC2 =71 + 242

- 625

Sincc ,{.8' - AC2 + N2 , by the conversc of&lhl8csl
Thporcm, ABC is t right-angled rianglc.

MI

A I for conclusion

b Ar*of LABC =!*24*7 -84m'
BI

c Lcf: bc the shortest dist8occ.

84-lx25x.r
2

x = 6.72c

8a Surface arca in contact

=2r(2)00)+ tr(2'?1

=13t.21

= 138 crn': (3sf)

MI

AI

Toal surfrce arca olcandlc holder

= 2tr(l?)t + 2,t (2[lo) + n(127 )

= 1482.E3

= l48O cm 
I (3sl)

OR

Total surfacc erga ofcandlc holdct

=138.23+ r(122) - n(21) + 2r$2r )

=1482.83

= l480cm t (3sf)

Ml for 2r{t2)t + r(12,)

Al

Ml for
E(12')-r(2r)+2r(l2')
AI

c Volume of cendlc hold*
t

= =r(12')- tt(Z'\lQ)
I

= 3491.45

= 3490cmr (3s0

Mt fcr I r<12'})

Ml for r(2rXI0)
AI

d Iargest valrx of n = 2 x2 x 3 - 12

0 Volumc of cmpty spce
= 60x 48x 4O - l2x 3493.{3

-7)278.6

= 73300cm'(3s0

M I (dodrlct I mrrt froo
wholc ppet tf gd.*rt rr€t
3490 in uo*lag (ocQ

At

b

studykaki.com
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5

9ai y114i^--?tE:2a
2

BI

au Median = 26 BI

b I disgaree. trccause Jas Plavhouse has a lower median.

OR

I disagree. bccause Jas Playhouse has a lower mean-

BI

c Total number of books = 23 x 11 = 253
Number of story books

=253 -7 - 7 -9 -2t-23 -25 -28-33-35*36
=28

M1

A1

l0a p= 96 B1

b
- r00.

- 50.

o7
50

0 6 s
I

11 12

S I for scale
P I for plotting all points
Cl for smooth curve

c1 $s B1

clt $76 million (t2 million) B1

I $2.80 <; < $7.20 (+ $0.10 for each value) BI

e No, because the company will make a loss. BI

tr*
'.B*

I

I

i

?,
l

I

5

I

i
i

I
I
I

I

i




