
BP-42

BEATTY SECONDARY SCHOOL
ENDOF.YEAR EXAMINATION 2022
SECONDARY TWO EXPRESS

CANDIDATE
NAME

CLASS REGISTER
NUMBER

MATHEMATICS
Paper 1

Setter:

Candidates answer on the Question Paper
Additional Materials: Nil

6 October 2022
I hour 30 minutes

READ THESE INSTRUCTIONS FIRST

Write your name, class and register 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.
The number of marks is given in brackets [ ] at the end of each question or part question

lf working is needed for any question, it must be shown with the answer.
Omission of essential working will result in loss of marks.
The total of the marks for this paper is 50.

The use of an approved scientific calculator is expected, where appropriate.
lf 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
Forz , use either your calculator value ot 3.142.

For Examiner's Use

PartnerlnLeaming
40

This document mnsists of !l printed pages and I blank page.



BP-44

I There are 7 red balls, l0 yellow balls, and 8 blue balls in a bag.
A ball is chosen at random fiom the bag.
(a) Find the probability that the chosen ball is black.

Answer tll
O) Find the probability that the chosen ball is either red or yellow.

Answer: tll
(c) Some green balls are added into the bag such that the probability ofchoosing a yellow

ball at random is 0.2
Find the new total number ofballs in the bag.

Answer: balls [2]

PartnerlnLearning
42



BP-45

2 (a) Factorise 2x'z+3y-2ry-3x completely.

(b) Hence, or otherwise, simplifu zx +3y-Lry-5x

Answer

Answer:

t2l

12)

PartnerlnLearning
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3 (a) Expand
1x+-
x

(b)
I

Given that x' + j = 7 and x > 0, find the value of
x

Answer;

Answer tll

ttl

(i)

(iD Ix--
x

I.r+-
x

2

Answer:

(c) Find the value of 200.52 -199.52 using factorisation

Answer

PartnerlnLeaming
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4 (a) y is inversely proportional to the square of.r.
It is known that y =12 for a parlricular value ofx.
When x is increased by 100%, find
(, the value ofy,

Answer: 12)

(ii) the percentage decrease in the value ofy.

Answer: % l2l(b) The graph below shows the relationship between two variables p and q
q

Grace claims that 4 is directly proportional top. Do you agree? Explain your answer
with reference to the graph.

disagree because

po

Answer: I ageel

PartnerlnLeaming
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5 Solve the following simultaneous equations.

2P -5q = 4.75
3P +8q = 4.5

p

q

Answer

t3l
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6 ln the diagram, BC =l2cm, AC =35cm, and AB =37 cm.

A

37

D

(a) Showthatangle ACB =90" .

Answer:

B

12

C

12)

O) Write down the exact value of tan BAC .

Answer:

Answer

t1l

(c) Given that cos CID = 0.8 , find the length of lD.

PartnerlnLeaming
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(d) Find angle -BlD

(e) Find the shortest distance fiom D to lC
t3lAnswer;

Answer cm t2)
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7 The back-to-back stem-andJeaf diagram shows the scores of students in two different
classes for the same Mathematics quiz.

Class A

Key 0 | 5 | 2 means 50 marks for Class A and 52 marks for Class B

(a) Which class had the student with the highest score?

Answer: Class tll
(b) Which class had the student with the lowest score?

Answer: Class tll
(c) Find the modal score ofboth classes

Answer: Class A

Class B tll
(d) Find the percentage of students who scores 70 marks and above in each class.

Answer: Class A

ClassB _% l2l
(e) Is the mean or median a better representation ofthe central tendency ofthe scores ofthe

students in each class? Explain your answer clearly.

Stem
5
6
7
8
9
l0

BClass
40

996
985320

999776642
9887 66320

2689
258899

027 8000

467889
034677

Answer:

49

t2)
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8 In the diagram, the two quadrilaterals are congrr.ent-
GH = KL=lDcm, HI = 12 cm, angle HIJ = angle LMN =140" , ar.gle GHI = 78', and
angle HGJ =92" .

G
M

l0
J L

l0H
12

(a) Name the quadrilateral congruent to GIII"/.

O) Find the length of ZM

(c) Find angle Zr(N.

(d) Find angle iOrK

K

Answer:

Answer:

Answer:

Answer:

cm [1]

tll

tll

140.

92'

78'

140.

t2l

PartnerlnLeaming
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9 Canals help regulate water flow and prevent floods fiom occurring in Singapore.

A section of a canal can be modelled as an isosceles trapezoid attached to the top of a half-
cylinder, as shown in the diagram below.

l0m

2m
T

I
The cross section ofthe canal section is made up ofa trapezium and a semicircle.
The length ofthe canal section is l0 m.
The radius of the semicircle is 0-5 m.
The length ofthe longer side of the trapezium is 2 m.
The vertical height measured from the bottom ofthe semicircle to the top ofthe trapezium is
2m.

(a) Find the volume ofthe canal section.

Answer: m3 t3l

PartnerlnLeaming
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(b) Find the surface area ofthe canal section in contact with water when the canal section is
100% filled with water,

Answer: m'z [3]

PartnerlnLeaming
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Mensuration

Mathematical Formulae

Curved Surface area ol a cone = ml

Surface area of a sphere = 4nr2

Volume of a *n = ! *' h
3

Volume of a sphere = 1nr3

PartnerlnLeaming
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1 (a) Factori se 2x2 +7x+5.

(b) Hence, deduce two factors of20705.

Answer

Answer

8P.58

t1l

t2)and

2 (r) Solve the inequality (x+2)> x-9.I

5

Answer

(b) Two ofthe sides ofa triangle are 14 cm and 8 cm and the third side has a length ofp cm
where p is an integer. Write down an inequality that must be satisfied byp.

t2)

Answer t2l

PartnerlnLeaming
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3
A

F
4

D 5

In the diagram, -BDEF is a parallelogram, BC = CD = 3 m, DE = 5 m and EF = 4 m
Given that triangle BCD is similar to $iangle ACE, find the value of BA + AF.

Answer

D

C E
3

m t2)

PartnerlnLeaming
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4

l0 cm

The diagram shows the floor plan of a studio apartment. On the plan, the length of the
bedroom/living room is l0 cm long and the area of the bathroom is 30 cm'?.

The actual length of the bedroom/living room is 5 m.

Find
(a) the scale ofthe floor plan,

Answer

(b) the actual area, in square metres, ofthe bathroom

ttl

Bathroom

B
0

Bedroom/
Living room

Partne nLeaming
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5 Alvin buys a bicycle at cost price $r.

(a) He marks up the price of the bicycle to make a 60% profit. He then sells the bicycle to
his friend at a discount of40% on the marked-up price.
Does Alvin make a profit, loss or break even? Explain your answer.

Answer

(b) Alvin decides to mark up the cost price of the b icycle by k Yo such that he makes a profit
when he offers 45% discount on the new marked price.
Find the minimum value of t such that & is an integer. Show your workings clearly.

t2)

59

Answer % l2l

PartnerlnLeaming



6 When typing a report, Ben records the number of errors he made on each page ofthe report in
the table as shown below.

Number oferron 0 I z 3 4 5 6
Number ofpages I 3 l0 x 4 3 2

(a) Write down the least possible value ofr if the median is 3.

Artswer x

(b) Write down the greatest possible value of r if the mode is 2.

Answer x =

(c) Given that the mean number of errors Ben made is 2.88, find the value of x

BP-62

ttl

ttl

Answer x = 121

PartnerlnLearning
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7 (a) Simolifo 2x2 . 4x2- x9y- ' 7y 2ly' 3x

BP" 63

t2)Answer

(b) Express as a single fraction in its simplest form
4 x+5

x-3 x2 -7 x+12'

Answer t3l

PartnerlnLeaming
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8 In a competition, Kayden walks at an average speed of (.r+1) hn/h for 2x hours and cycles at

an average speed of 2(2x -l)Wn/h for (.r + 3) hours.
(a) Write down an expression, in terms of :, for the distance he walks,

Answer

(b) Write down an expression, in terms ofx, for the distance he cycles.

Answer

(c) Given that Kayden covers a dist"nce of 172 hn, write down an equation, in terms of .x,

and show that it reduces to
3x'2 + 4x-95 =0 .

Answer

(d) Solve the equation Jx2 + 4x-95 =0 .

Answer x or

(e) Hence, find the time taken Kayden takes to complete the competition.

hm tll

km tll

t3l

t2)

PartnerlnLeaming
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9 The variables x andy are connected by the equation y = -5x+ x2 -2.
Some corresponding values ofx andy are given in the following table.

-T I 0 I 2 3 5

v p 1 $ 8 8 -2

(a) Calculate the value ofp.

Answ* p

O) On ttre grra Uelow, draw the graph of y=-5varz -2 for -l<.r(5.

Yt

4^

-2-

I 0
I

I
I

2
t

3
I

4
I

-4-

-8-

PartnerlnLeaming
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(c) Use your graph to find
(i) the minimum value ofy,

Answer

(ii) the equation of the line of symmetry of the curve,

Answer

(iii) the values of .r whan y = -4

Answer x and

(d) Lynn claims that she lorows the value ofy when x = 6 by reading from the graph
Do you agree with her? Explain your answer.

Answer

BP-66

tll

tll

t2l

12)
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10 A cylindrical container has a diameter of50 cm. A solid cone and a solid hemisphere with a
total volume of3670 cm' are placed in the container. The height ofthe cone is equal to the
radius ofthe hemisphere. Water is poured into the container at a rate of 4973 cm,/s.

<-
50 cm

----------------

After 4 s, the waterjust covers the vertex of the cone,
(a) Show that the depth ofthe water is 12.0 cm.

Answer

(b) Find the radius ofthe cone.

Answer

PartnerlnLeaming
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(c) Calculate the total surface area of the cone and hemisphere that is in contact with the
water.

Answer cm2 t3l

PartnerlnLeaming
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0
17

25
50

I

o
(ii)
20

2

3

4

7

8

(a)

(b)

(c)

(a)

o)

(a)
(b)
(c)
(d)

(a)
(b)

(x - y)(2x -3)
3y +2x
2x-3

x'+2+!x'(a)

(b)

(c)

(a) (i) 3(ii) 7s%
(b) Disagree. Graph does not pass tkough origin.

5 p=0.S, q=-0.7s.

6 (b)

(c)
(d)
(e)

t2
35
28
55.8
16.8

(a)
(b)
(c)
(d)
(e)

B
A
89, 100
82.8, 65.5
Mean. Mean accounts for all the values in the data.

3
5

9

KLMN
t2
92
50

26.4
473

PartnerlnLeaming
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21122 S¤{ 2 EOY Pl Eryrtr* An*wer Ifty

15

PartnerlnLearning
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,{ac$,Er Key
I (ai (2x +5) (x +l)

(b) Frcbrs slE 2Di and 1tl1

, (a) r\II IJ
o) I!

6<
p !21
P <22 (correct min/ max and rcspectitrt tnequalrty srgn)

3 1

3*11

4 (ai 1:50
ft) ?.5 m"

(a) 0.6x 1 .6x .r = 0.96r
Since 0.96x < x, Alvin will male a loss

(b) Q.)o./_

6 (a) 6
(t) I
(c) 2

't a( ) 4I'
,I

ft) 3x-21
(x -3)(x -4)

0 (a) 2x(x+l)
(b) 2 (?x- 3)(x +3J
(o) 2x(.r +1) +2 (2.r-3)(x +3) = 1?2

2x1 +2x+4x1 +LZx-6x -18-l'12=0
6x? +8r -190 = 0
3xt +4x -95 = 0 (showr)

(d) _ ta] or -::
3

(e) 18h

II

II III
II

II

II

I
III

I

I
I

Outstbn



9 (a) .t
(b) r -i -_I-

-) I I

i

5-5x+xr-2

(cXi) -8.1 to -8.3
(c)(ii) x=2.5
(cXiii) 0.3 to 0.5 and 1.5 to 1.7
(d) Yes. Since the curve drawn in part (b) is symmetrical and that y = 4 when .r = -1 ,

'thcreforc 1= +-whert -x':6 otyisthesamevalue-when-r- -land x:6-"'--"'-'---

10 (a) ,t (252 ) h = ( 4 " 4973) + 367 0

h =72.00002
= 12.0 cm (3 s.f.) (shown)

(b) 2.01 cm
(c) 982 cm'?

BP-73

16
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3

I The re are ? nd balls, 10 pllow balls, and I blue balls in a bag
A bdl is chosen at mndom from the bag.
(a) Find thr pobability tlrat tlre cho*nball is black

[ ----- B1

r,lns+ler: t1l

O) Find ttu probability tlnt tlu cho*nbali is either red or yellow.

---- B1

Answer : t1l

(r) Some grrenballs arc added inb the bag such that the probabihty of choosing a ye llow
ball at rarulom is 0.2
Fird the new btal number of balls in the bag.

Let number of gree n balls added be x
10 =o: ----Ml25+x

10 = 5 +0.2x
x= 25

tohl = 50 ---- Al

i4rswer balls [2]

L't

-

PartnerlnLearning
74
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,l

2 (r) Fachnse 2x1 +3X -2x2 -3x complstely.

2x1 +3X -ZxX -3x = 2x lx- t)-3(r-f ) --- Ml (OE)

= (r-x J(2x -3) ---- Al

.r{urrtler tq

f u - x) 13u +2.r1ft) Hence, or othe rwi*, nmplfy 
=*u ' =" i itx + 3-l - 2x!- )x

-x +2x
1t +32-2ry -3x

= 
- !' -rJllr +Lx) --- Ml change b (x-y) (oE)
(x-y)(2x-3)

= *+ ..--Ar(oE)

Answer t4

PartnerlnLearning
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3 (a) Expend
.1

l
1x+-
x

1r+-
xI I*--7 ---x

= r'+) E,1

(b) Given that ,' *+= I arrd r > 0 , find the value of

I
x

Ans:yuer

Answer :

Answar

t1l

tll

ta

G)
Ir+-

x'+2+l=?+2=9

r+!=3 --- 81
x

(q) 1

xt I
\1

) = x'- )
='l -2
=J --- 81

I*.-;x'

t1l

(r) Find tlu yatue of 'E0iiffi!F using facbrisalion.

JEor'-rr-iF:m ----Ml

= 20 ---- A1

Answet

PartnerlnLearning
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b

4 (r) y is in rersely 1:roportional to thn squrre of r.
It is krnwn that 

"l = 12 for a Fortrcularvalue of .r
When x is increa*dby 100%, fid(i) the.ralue of/,

n=L
d'

$ = 12n1 ---- Ml
srrb x = 2a

l2d1
l,

(2o)'
= 3 ---- A1

Answer: l = V)

t'l _?
rrcenhse decre ase ='- -x1ll0 ----Ml (FT tleiry)

t2
='15% ----Al

%t4
([) The SraFh be low shows the re lationship betue en tuo variables p and g.

Grace claims t}at g is directly poportronal b p. Do you agree? Ex1:Iain yuur aruwet
with refere rue to the graph.

,4nswer: I sg**Idisagre e bec ause --- B1

Ihe graph does rot Fass tluough the origi4 so Q

Erorcrtional b u. --- Bl

po

PartnerlnLearning
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1

Solve the following simrrlhneor:s eqrntions.

2P -5q =4'15
3P+B¤=-45

lIa7t5a'l+aa=-+: ---- nlr (oE)(2 )
'l .125+?.5q+8q =-45

15 5q =-11625
4 =-0.?5 ---- A1 (OE)

4.?5 +5 (-0.7J)P=-j-------="t:; ---- A1 (OE)

.4r:sr+rer:

t3l

PartnerlnLearning
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ll

0

In tle diagnrrr, I C = I 2 cm, :{C = 35 cm, and z{8 = 3? cm.

A

_11

D

(a) Show that angle dCB = 90' .

Ansll.ser: fi, =371 =136g

2

A( +8( = 351 +121 = 1369 ---- Ml

S ince ,,18' = AC +BC , trangle ,{BCis a right-argled triangle and

arBle /CB =90'bythe Corverse of Pytlragons' Theorem. --- Al [fl

O) $Idte down tlre exactval:n of bn&{C.

---- Bl

/lnswer;

G) Given lhat cos C14D = 0.8, find tlte iength of/D.
t1l

12
-JJ

49=os
35
AD=28

---- Mt
---- Al

,Jbrsnrer

PartnerlnLearning
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9

(d) Fild angle A/D.

C&D= cos-'0.8 = 36.869"
. ?<

8,4 tl = cos-r '1 = 18 q?4o
5t

s,ao= s: s. ----- A1

--- Ml

----hI1

,{nsuer t3l

(e) Find the shorbst distonce frcm D b.dC.

Let the shortest distarae from D b z{Cbe i: em.
I'"

sur36.869"=1;' ____ MI (FTtheu O{D)

ft = 28sin36.869'= 16.8 ---- Al

Answer cm H

PartnerlnLeaming
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1

l0

Tlu backlo-brck ste m-and-led diagram showB tlu sc oyes of students in trm dillerent
classes for the same Ivhthematics quiz

Chc* A
4099 698J320999"t't6642988?66320

StEilr
J
6
?
6
P
10

Chlr E

46?8890346't7

2689258899

02?8000
Key 2 | I | 3 mems 82 marks for Cias A ard 83 marks for Class B

(a) Which c lass had the student 'r.ith t}e highest score ?

,{nsB,er: Clsss B ----- Bl 11]

(b) Which chss had the studpnt with the hwest scorc?

drswer: ClEss A ----- 81 i1l

(c) Fird tke modal score ofbstr classes.

dnsuer: Class A 89

Class B 100 ----- Bl tll
(d) Find the Ferc enhge of strrde nb who scores ?0 marks and absve in each class.

dnswer: Class A 82.8% -- BI

Clas B 65.5% --- Bl V]

(e) Is thr mean or median a better reprsentation of lhe cental tenderuyo f thn scorrs of tlre
strrdenE in each clasf Explain 5rour answer c learly.

Ans4er: Ivlean isbetbr. ----- Bl

Ivlean ta}*s into arc or:nt all tht values in the dah *b.

PartnerlnLeaming
81
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I
ll

In tlu diagrarL the two qrradrilahrals arc congruent.
GH = EI = 10 cm, HJ = 12 cm, Ertle ffII = arlEle llfll = 1 u10", Ergip Gr{ = ?8", and

argle ffGJ = 92' .

r,j'
V

10

}ti

L

H
l ,'t

(4 Nrme tln quadrilah ral congruent b GI{.I

G) Find the length of IM

(r) Find angle I.(}I

(rt) Findanglen6V(

1tr

Answer: ffilfl\r ----- Bl t1l

.Answer : 12 ----- B I cm [1]

Answer 92 ----- 81 tll

1dlg = 360. -92o- ?Bo- l40o ---- I,iIt
= JOo ---- Al

(or 82)

^4rsr+er t4

?80
1400

92" 140"

PartnerlnLearning
82
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9

l2

Canals help rc guJate water flow arrd prve nt floods fiom occu:ring in S ingaporc

A *ction of a canal can be modelled as an isosceles tapzoid ettache d b th* hp of r half-
':t'indea as shown in the diag nnr below.

1ll rn

T
,l nL

I
The cross sec tion of the canal sec tion is made up o f a hapezium and a se mic irtle .

Tlu length of t}e canal section is 10 m.
The radius of the *micircle is 0.5 m.
Ttu hngth of tla longer side of tlu bapezium is 2 m.
The vertical lreight me*r:nd fmm the botbm of the semic ircle b the bp of the hpezium is
2m.

(a) Find the wlume of the canal section

bapezium (2 +1)(1 .5) = 2.25 ---- MlI
2

semicircle = lrl0.5'l' =l.l25tr2' ---- Ml

volume = (2.25+0.125,r') (10)= 26.4 ---- Ai

.r4nsuer

PartnerlnLeaming
83

m t3J



BP-86

(h)

l3

Firrd the surfare arca of lhe c anal section in conhct with water when the carf,l section is
100% fille d witl wahr.

slantlergth ofrnpeo'r* = J6ffi = rfs ---- Ml
154 = CSA of half+/inder +2 rechrrgles

=|tz")(0.:)(ro)+:[+E)(ro) --- Mr either

=15;10'196+3L.6227'1

=47.3 m? --- Al

l/otswer m1 tx

PartnerlnLearning
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i1l

[r]

I (a) Factorise 2x1+'J x+5.
( 2x +5)( x +1) IB 1l

;{nswer

Ol Herre dedu: e two fac hrs of 2li7ll5

20?05=20000+?00+5
TaLe.r= 100, =2(100)?+?(100)+5

= t2(100) +51(100 + l) flrtll - kttowing x= 100]

= 205x 101

Thn tc,D facbrs are 205 and 101 . [Al - Bpth conecfl

Answ er and

, (r) Sohle ttre inequality f (r+Zl > r -O

An*ter

ft) Two of tlre siiles ofa tiangle are 14 cm and 8 cm and the third stde has a length ofp cm
where p is an inbger. Wrib dor,r,n an inequality tlnt mustbe sttisfiedbyp.

6<p<22 or 1!p!21
[Bl - coract minimum and inequalitysign]
[Bl - corrcct maximum and irrequalitysrg4]

ttl

I
;) (x+2)lx-9

0.2x+0.42 x-9
-0.8x I -9.4

x ( 11.7J

Ml -o.eJ
tAu
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^4

1) F
.1

EC
3 D 5

In the diagram, BDEF is a parallelogratr, BC:CD:3n,DE:5mand8l:'=4m.
Given thal triangle -BCD is similar 1o triangle,4CE, find the value of BA " lF.

BA+AF+2(3)+4+5 3+5
2(3)+4 3

[M I accept other methods, eg fmd lf']

BA+AF =11? m
3

lAll

Answer ..............,.-.-...........m 12)
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BathroomBedroom/
Living room

BP-91

{

l0 cm

The diagram shows th¤ floor plan ofa shrdio apartment. On ttre plaL the length of the
bedroorvliving room is l0 cm long and the area of the bathroom is 30 cm,.
The actual length of the bedroom/living room is 5 m.

Find
(a) the scale ofthe floor plan,

Scale offloor plan : l0 cm : 5 m

- lcm:0.5m
= l:50 tBll

lLnsw er

(b) the actual area, in squilre metres. of the bathroom.

Area scale - I cm2 : 0.25 m, [Ml - ecf]

Actual aroa = 30 x 0.25

= 7.5 tfr [Al]

tll
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5 Alvin bup abicple at cost prae $x.

(r) He marks up the pric e of the bicp le to mal<e a 60% profit. He the n * lls tlre bicple to
his frie nd at a discount of 4D% on the muked-up price.
Does Alvin make a pufit loss orbrrak even? Expiaur Smur arswrr.

.*tswer

60 160
Selling pice =---:-rxm6-xx IMll

= 0.96 x

S inc e U .9 6 .r < .r , Alvin males a loss iA ll .

J5 1tlo + ft
100 100 [Ml - accep equal sig4 o.e.]

r>zlLv"tl
Minimum}=82% tAll

V)

PartnerlnLearning
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Answet '/, pl

O) Akm decrdes to mark up the cost Srice of the bicar:Ie byfr% such that he rnakes a Srolit
whnn he offe rs 45o/o disount on the n*w marked pice.
Find the muumum value of ksuh that ftis an inbger. Showpur wurkings clearly.
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trl

t1l

6 When typing a rcpod, Ben rc cords the numher of errors he made on each page of the report in
the table as shnwn below.

H,utrber cd'erll'-r r.l I ,l 1 4 fl
Humber cdpages 1 l 1t:l ,r 4 -l l

(a) Write ilorrn tfte least possible value of x if tlre median is 3

6 tBrl
Anster x =

(t) Wnb dou.n the greatest Fossibie value of x if the mode is 2

e tBll
Ansr,tet x =

(c ) Gi.,,en that the me a:r number of enors Ben made is 2.88, find the vrlue of ,r

tr',,fl1

66 +3x = 66 .24 +2 .88x

0.12x = 0.24
--1 tAll

Ans+er x = p)
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? (a) simrjiry ri.#"+

2x' 4x' ..81 _ 2.,rr .- 2lr' .. 8y
1t=tr^3,- 1t ^7F^3,

4r, 2

= -!-
x

tl'fl]

tAll

Ans.;,ter t4

(b ) Exple ss as a single frac tion in its simplest form
4 x+5
x-3 x1 -'l x +12'

4 x+5 4 x+5
r-3 (r-3Xx-4)
4(x- 4) - (x +5)

[Ml - factorisation]^7^x-J x -tx+tz
fivll - srrgle fraction](x -3X* -4)

_ 4x-16- x -5
(x -3Xx -4)

3x -21
(x-31(x-4) -'

Xx-?) tAll(.r -3Xx -4)

PartnerlnLearning
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I

I in a comp titio4 KaSden 'mlks at an average speed of (x +1) kmih fir ?x hours and cln les at
an arrerage speed of 2(2x -3) krnih for (x +3) hor:rs.
(a) Wrib down an expressio4 in terms of x, for the dishnce he walks.

2.dx +1) [81]
,r{nsuer

(e) Hence, fiad tlre time hken Kalden takes to complete the compelition.

Time taken = 2(5) +(5 +3)
=18 h tBll

krn tll

O) Wrib do*Tr an expresso4 in terms of .r, for the dishnce he cyules

2{?x-3}{.r+X [81]
Ana+er

(r ) Giwn that KaJide n cg',/ers a distance of I ?2 l..rq write down an eqr:atio4 in brms of x,
and shnw t}at it m duces b

3x't+4;-95 =0.
Answet

2x(x+L)+2{2x- X(x il); tn lMl-ecfl
[Ml - ecf; expnson]2x" +2x +4x'+12x -6r -18 -1?2 = 0

6rt +8x-190 = 0 I3xt +4r- 95 = 0 (shos,n) ' r[ 1']

(d) Sotve the eqr:ation 3.rt +4.r -95 = 0 .

Anxter x = or......

km ill

tx

t2l

3xl +4x- 95 = 0

(x -5X3x +i+) = o M1l

x= 5
19ot .[= -T tAll
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9

l0

The variables x andy are connected by the equation,v = -5x+ x2 2.
Some corresponding values of x and _v are given rn the following table.

.r I (-) I

-,1,,
p 1 {i _E -8

(a) Calculate the value ofp

Answer p

(b) On the grid below, draw thegraphof r,= -5x+xz 2 for -l< r< 5.

)'

4 [Bl]

f---.

,r

trl

PartnerlnLeaming
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I (.) J
I

l
I

I 5

\

l

-1 -

-6-

v -5x *x2 2

:d cor
lottec

t
I
G
G

all
I

z-
l-

pointr
>r2o'

plott
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rectly
wTon

tG [-srr ooth r ure l
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tr) Use pur graph b find
($ the minimum valur ofly,

-3.2 [El -acceg+.l to +.fl
llusl+,er ill

(ii) tle eqr:ation of t}e line af qgrnmetryof the c urve,

,r= 2.J tBll

,{ns+er tll
(trS thrualue s of x wtre ny = -4 [El - accept 0.3 b 0.]I

[BI - accept 4.5 h 4.[

Answer x = and a
(il) Lym c lains that she knoue the value ofy #hen x = 6 hy re ading fiam the gnph

Do 1mu agree with her? Explain your answer.

Answer

Yes, I agne with her.

Since the cuwe dnum in plt (lo) is s/mnretrical and thaty = 4 when .r = -1,
therefore y = 4whenx= 6 ory isthe same r,nalue *hrnr= -land.r =6.
[B I - mention cunrt is symrnetrica! 

'

[Bl - mentionX = 4orsame value wienx= -1 ildfl

I2l
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10 A cylirrdrical container has a dianreter of 50 cru. A solid cone and a solid hemisphere with a
total volume of3670 cmr are placed in the container. The height ofthe cone is equal to the
radirn of the hemisphere. Water is poured into the contailer at a rate of 4973 cm3r's.

* 50 cm

-+After 4 s, the waterjust covers the vertex ofthe cone.
(a) Show that the depth of the rvaler is 12.0 cm.

Answer

EQs\h=(4. +eri)-36?0

,/ - l) tll r(102

= 12.0 cm (3 s.l-.) (shown) tAll

(b) Find dre radins ofthe cone.

Answer

PartnerlnLeaming
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tll

I

Volume of cone = '. -, , 13.frr rr ti)?)l [M1 either one]

Volume of hemisphere : ;( 12.00002)t

Jzr tli.ir0rrrlr . z(l2.UlOOZ)r =:efO llv{ I l

r = 2.01l9
: 2.01 cm (3 s.f ) [A1]

cm t31

I

I
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(r ) Calculab the btal surfac e are a of the coru arrd hemisphen that is in eonhct with tle
wrbr.

Slant ILe rrht r,f r.: nru = .ll119i +I2.0002t Ml - ecfl

= 12 16i cuL

Surface ana in conhct with r.r,tter

= :r(2.0 1 1 9X1 2.16?) +2n(1 2.00002)t

= 981.68

=982 cm" (3 s.f.)

Ml -ecll

tAll

,dnsr+er cm' tx
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