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2

Sectlotr A (40 mrrk)
Answer {! questions.

I Simplify coch of thc following exprcssions

(r) 7a2

28"b '

A ns-rr,er

(b) n _4n'yl
3p 9

.lrrrv'tr

) Expand a.qd simplify 2*(.r -5)+13r +li(r - ?)

tll

t:l

?fil? Mid.\'cE ! r!!',C(:llMs,\coit ):,trtr'il.raai

,4tt u,o l:l

studykaki.com
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3

3 (a) Simptifyy'1 -(y+m)(y-n).

Ansoer

(b) [Ieoce, without using a calculator, write down the value of
I a4567 off - 1234567 07 x123456f,93 .

Answer

4 (a) Setve the inequality 17 - 3x < 5 .

,4.nswer

(b) llence, write down the smallest integer value of;r that satisfy the inequality.

lzt

tu

t2l

*
'tt-

Y

201 7 MrIYea E>oc'rtCHMysccodarl, 2Matheoatics

Answer tu
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I

5 ln thc diagram, not dra*n to scale, anglc 8,{ C = 90', A B -- i 5 cm, BC = I 7 cm,
AD=l?cmandCD-6cm.

D

12 cm I / Cm.

cm B

(r) Find the lcngrh oflC.

ln*:,er

(b) Determine if triangle,,lCD is a right-anglcd trianglc.

Anra,er

A

t2I

20 1 ? Mrii.Ycrs Ex!$v(-('l lMslcc. &.i :.e{*a€i{3

t:l

6cm

studykaki.com
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6

5

Factorise the following expressions completely.

(o) 
16'+9Dc+1.'.39

(b) Zry-8x+12-3y

7 Given tlut , =+=,express a in terms of D andy.

Answer

Answer

tll

t2l

:?

20 I 7 Mid-Year E)orrrCCHMVSe&ndan, 2/Mathemslic$

Ans,wer t3l
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6

I Andy has x swsets snd Bill has y swccts.

lf Andy gives 3 swcets to Bill, they will havc equrl number ofswccts.

If they divide the t,otsl humbff of sweets equally bctween thcmsclvcs, cach of t}rm *,ill
roccivc 20 swects.

(t) Irorm and simplify two equations connocting r and ).

Ans>ver ld cquallon;

* equotlon.

(b) Solve the simultancous linear oquaions to fud $r numbcr of sr.rrcs es&h of them
hes.

.{ arx'er Ardy htr r wcctt

trl

tll

l0t, [{id.Ycu E rr.D.Ct:l'l ll\lir{i4idf i1.t+*h.r*€

Bill har f$/(ctlr tdJ

studykaki.com
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7

9 The diagam shows the graph of y=10-3x-x2. The graph cuts the paxis at the pointl.

kh
x

)tu

Write down

(e) the coordinates ofpoint l,

(b) the values of & and t

Answer A (

Answer h =

k=

ill
tu

(d) the coordinates of the turning point.

(c) the equation of the line of syrnmefy,

Answer tll

20 I 7 Mi d- Ycat F-xarrff CHM Vsecoodary 2A,ta$ematic6

A.nnter ( I11
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8

t0 A map is drrwn o a scale of I : 250 000.

(r) If the dishncc bctween two lowns on thc map is 12 cm, lnd the actual distancc, in

mcties, htwecn the two lowns,

A nswcr m t2l

(b) A park has an arca of 30 cm2 on the map. Calculatc, in squaro kilometrcs, thc rctrll sm
of the park.

lne*er [m' 12l

(c) A path is rcprescncd by 3,4 cm on thc mlp. C*lculru thc lcngth of thc ;rth, in cm,

when it is r.prcsorltod on cmthcr mrp with ! Bctle of I cm : J kn,

20 17 MiJ.Yqu ir.nt'CllMs(cc..dir, l,ilrt'fl9b

.1nv*er crn t2 I

studykaki.com
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tll

t1l

tll

BP- 55

l

E

1I Three Foinls l, B, and C are shown below. It is drawn to a scale of I cm to 20 m.

(a) Corxtruct the perpendicular bisector ofBC.

O) Construct the bisector of an gle ABC .

(c) The two bisectors ftom (a) and (b) meet al Q.

Complce ttre statement below:

The po int p is equidistant from the lines and

and equidistant from the points and

(d) A box ds hidden at point p. Find the actual distance ofthe box from point C. Give your
answer in metres.

A

C

201 7 Mid-Ycor Erarr/CcHMs/Secondary ZMadEmilics

Ansu,er m tll
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l0

Sectlon B (40 merkc)

Aisw.r rll thc questions in this section on the writing paper providcd.

12 (.) Th€ linc 7r+3y = ll passcs through thc point (4, l). Find tho valuc ofA

(b) tbe lim y=11-5 is parallel to thc lin. 3.y=tr+8, Find the valuc ofA,

13 {r) Simnlifv 
2r2 - 20r + 50

r,-25

tll

t2l

t3l

t3l

tri

{11

4(b) Express

-+
n-3

3
----:_ 85 8
2n'-Sm-3

singlc fraction in its simplcst form.

(c) Given a:-02 =l2and a+b=4,calculetcthc value of ab.

14 A man stood on op of r cliff, MN,thDt is 50 m high, Hc observcd rwo ships,,{ urd I,
such that the distsnse ,{4{ ' I l0 m and MB - lE9 m rcapocrively.

M

180 m

A

Cajculate .48, the distsocc bct*nen tl* rwo shitr

m

B

ll0 rn

2017 Mrd-Yc& t rantc ('i lN{ST it€.xtor4 trtl*trrr*m

studykaki.com
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1l

15 In the figrrre, triangle ABC is a ight-angled triangle. AB = (x + 3) cm, BC = (bt + 5) cm
and,4C = (4;r _ 3) om .

x*3 4x -3

2x+ 5

A

B

(a)

(b)

(c)

Given that the area of the triangle is 60 cm2, fomr an equation in terms of x and

show that it can be simplified to 2l + 1lx - 105 = 0 .

S oke 2x2 +1lx-105=0.

Ffoce, find the perimeter oftriangle l,BC .

tzl

t3l

l2l

16 (e) In dre diagram, Dot drawn to scale, triangle ,43C is congruent to friarlgle xrz .

F ind the values ofa and D.

41 cm
24 cm

26cm
C Z

(zb - a'l cm X

@) ln tre diagrarrL not drawn to scale, triangle lBxis similar to riangle CDX.

A Y

t3l

t21

tll

lA D

2

D

Given that ,4.B = 3 cm, .4X = 2 cm and CX = 7 cm, hnd

(i) the leng1h of CD,

(-i) the ralio of DX : DB.

C

?
gE

*

20 I 7 Mi&Ycar E)sEr'CcHMsi,/Secrndary. 2/}{athernziics
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lz

l1 Anr*er tbt whole of thl, queetlon on e sheet of 3roph prper.

The variables,r and y art connected by the equalion

v=-Y'-Er+ /

Somc conesponding valucs ofx and;, are given in thc tsblc bclow,

r 0 1 3 4 5 6

-8 -5
1 e

v 1 -5 -8 0 7

(r) Find tr valw ofp. ttl

(b) Using a scalc of 2 cmto rcprcscnt I unit,dnwa horironul x-axis for 0SxS8.

Usingascalcof I cm to reprcscnt I unit, draw o vcrticalpaxis for -103yS8.

On your axcs. plot dlc points givcn in the table and join thcm with a smooth curve. t3l

(c) )fthe point (6.5, l) tics on the cunc, u$. your graph to find thq value ofl. ttl

(d) Usc your graph to find thc minimum valrr of y lrl

(e) (i) On thc seme axesr drrw and label thc lincy.l ttl

(ii) Ilence, from your greph, wrhc dorxn tlrc solution(s) of x1 -Et+7.2 t21

for 0Sxd8

1()' ? Mid.Ysu l:x!j:Dr(i('l |Vs/tia<o*ary !fidtrar$fr

p

studykaki.com
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13

1t At Dom's Piz'ua, customers can order pizzas according to size. The pizzas can be customised

with additional toppings, exta cheese or thin crust.

The tab lc below shows the cost ofdifferent sizes ofpizzas together with the respective

additional cosB.

The cost per pi"-a is the original price before adding any exta items.

Sizes Mini
Pepa

Medium Large X-Large Jumbo Dom's

No, o{ slices 6 10 t2 20 30

Cmt perpiza ($) 15.50 18.80 25.90 30.80 45.50 75.90

Additiorrl toppiDg
cost per pizr (S)

1.80 2.30 1.20 5.50 8.50 9.00

Ertrr cLesc cost
pcr Di!z. ($)

1.20 L50 2.00 2.50 3.25 5.00

Thio crost rost per
pizlt$)

0.70 1.00 1.50 1.80 2.25 3.00

John wants to order 30 slices ofpizzas with additional topping for his party.

{ssumr'1g each slicc is ofthe sarne size, and that John is choos.ing between buying
5 Mini Papas, 3l-.arye piztzs or I Dom's pizza, which ofthe three options is the most
value-for-rnoney?
Justi$ your answer by showing your working- t3l

..:

*

*

20 l7 Mid-\'ear Erarr/CcHMs/Secondary 2./t tde{Eatics

End of Paper

8



l0 a 30 00C m

lb !itv 10b l 87.5 km?

2 5x7 -27 x -28 l0 c l.7cm

3a 2 I lc lirrs 4|.1[ rnd lC
points I ard f

3b 49 ll6 AcceD''*blc Rangc : 166 to 170 m

4! t> 4 L=)

4b 5 h-9
5a 8cm l3! :(' - t)

r+t
5b n0 l3b 8r. r'

t,r - !I!i+ l)

6a f.r.I.l' -,c[r*]..]' o. jtru.,r'
\ r,, \ 12.,/ e'

l3c or-rl 
". 

r 'rs

6b (I-.x?J- 3) l4 74.9 m (3 s.f)

,.-1gl q .-t7 br, +7
ary

t5b

8a x= y+6 i x+y=4X 40 cm

8b andy:23 & Bill :17 l6r a - l6 ond b - 14

9a (0, lo) r 6bi ,0.1.",
2

9b h--5e k-2 r6bii 7:9
9c :=-1.5 l7r P'-9
9d -rl . r:ll. 2 .) ,, {-l.r. t2:J) l7c Acr.ptsblc rangr: . 2.9 to -2.6

l7d Min.y--9
Acccfisblc rurgc : 0.63 to 0,75

q 7.2S to ?.3J
I ?cii

Murt prure workln3 with corrlusion :

Buying I Dom'r pia. ir lood rrltr.f<x-
moncy

BP-60

14

ADBwrrs

la

Z0i7 Mrd.Yc{, l:x'tl( e I{U$'Ih$rJat l,taHb.rEj{

I

I

studykaki.com
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1

2017 Sec 2 Maths NIYE EXAM SOLUTIONS
Section A (40 marks)
Answer g!! questions.

Simplify each ofthe following expressions.

(a) zaz

28ab'

/a'
28ab

a

4b

Answer

(b) n .4n3y2
3p 9

n .4n'y2
3p9

n9
3p 4n"l
t3
p btv'

3

4pn'y'

Answo J

, Expand- and simpli$ 2x(x - 5) + (3r + a) (:r - 7) .

2x(x - 5)+(3x ++)(x-7)
: 2x? -lIx + 3x2 -2!x + 4x - 28

= 5xz -27x-28

trl

t21

Answer

li

&
,,

2017 Mid-YearExaE CCHMS/Selordary 2,MathematicV Solutions

5x2 -zzx-28 121

a

4b

iw
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3 (r) Simptifyy2 -Q * ^)Q - ^).

y'-(y+m)(y-m)

= y2 -(y', -^',)
y'*y'+^'

Answer

m

(b) llcncc, without uing a calculator. writ down tbc vaiuc of

nys atd - t2y4s67o7 x t2!4s&93 .

1 23 4s67 007 - 123 45 67 07 x I 2345 6693

= t234567001 - (r 23456700 + 7) (t234s67 00 - 7 )

=49
Anrwer 49

(r) Solvc the inequalirr" l7 - 3r < 5 .

17 -3x <5

-3x < 5 -17

-3x < -12
x>4

Answer x>4

(b) Hcnce, *.ritc dowa tlE rrnrllcfl intege valur ol.r thst rttirfy thc lnGqudiry.

/ tg*cr

m

2 t21

iI

t?l

4

5

2(rl7 Mid.\'cr F.xErn'CcHMys€lale, Z,tfdt,E}6r' ltlai*iqr

ttt

studykaki.com
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5 In the diagram not drawtr to sale, angle BAC =W , AB -- 15 cm, BC = 17 cm, AD = l2 cm and

CD:6 tm.

D 6cm

12 cm 11 cm

(a) Fi-od the length of lC.

Bt Pvthasoras' Theorem.

BC2=AB2+AC2

AC2=BCT-AB2

AC= r72 -lsz
289 -225

cmA

=JA
-8cm

-(since ,4C > 0)

Ansu,er

(b) Deermine if tr:rarLele ACD is a righrangled triangie.

AC2 +CDz -82 +62

=64 +36

= 100

ADz =122
:144

Ap*wer: Snce AD2 * ACz + CDz ,rherefore by thery of

PSrthagoras' Theorem, A ACD is a NOT right-aryled triangle.

8,. t2)

;,

.1.

*,

fi*

2017 Mtd-y N ExntllOCHM9sccoadarl, 2h{8th€inaticV Solutjols

t2'l
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6 Factoris. tbc following exprcssions completely.

(r) 
16r, +lrc+

3

I

;c,
l6b'+!Dc*]c'39

.(+o)2+,cr)(i")- (j,)

+b +lc
3

BI
I

t l

Angter [* * ].)'( 3/ t(
t

b + -cIt )' - |{,r*.)'
tllorl

7

(h) Zry-8t+12-3y.

Zry -8x +12 -3y

=2x(y-l)+3(e-1')

=2x(y - 4)- 3(.y-4)

= (/-4x2l -3)

lrE**er

4a-7
Given that )' -- : , cxp,lss d in tcrmr of b ard 1,.h-o

''?-7b-o
t'lb-o)'aa-7
bY- cry -4/J-7
lrl+?.la+q,
&y+7.a(,{+y)
lv +7 .a
4+ y

(y - a)(zx -3; t:l

by+1
4+y

oa
l?+1
1+ I

I ns*,at

l0l7 Mid.Ycs, I:EB,,('(1 lMvsn{f,an} lAlcLsaif}' f|Adbffi

a. t2,

studykaki.com
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E Andy b.a x sweets and Bill has y sweets.

If Andy gives 3 sweets to BiIl, ttry will have equal number of sweets.

If they divide the total number of sweets equally between themselves, each ofthem will
receive 20 swcets.

(a) Forn and simplifr two equations connecting r and /.

t-3:y+3 0.5(x +y):20
x+y 

=20
2

x+y-{Q

x-y+6

Answet ld equdion:

F equation:

Andy has

Bill bas

x-y+6 t1l

x+y-!,Q t11

(b) Solve the simultaneous linear equations to find tbe nurnber of sweets each of them
has.

x= !* 6 ___(1)

x+y-40-----(2)

Sub (l) i:rto (2)

y + 6+y=40

2Y =3q

v: 17

Wheny: l7,x= 17 + 6

x=23

Andy has 23 sweets

Billhas 17 sweets.

Answer l].*".,.
17,*,*

2017 Mid-Year Exlrrtccl{Ms/Secondary 2Ma6enatics/ Solutions

tzl
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9 The diagam shows the graph of .y=10-3x-x2. Thc graph cuts the y-axis al thc pointl.
Write do*n
(r) tbc coordinstcs of point ,,{,

At poi A,r'0

/ .. ro-3(o)-(o)':
,.t0

Hcncc l(o, ro)

OR Fmm cqn, .Y = l0- 3r - 12,

y-interccpt= l0

Antv,er

k x

l(0, t0) trl

(b) ttr values ofi rnd t,

When;, = 9,

I0-3x-xi =0
.r2+3x-10=0
(r+5Xr-2)=0

x=-5 or r-2
h=-5 I *2

(c) rhe equalion of thc line of ,ymmetry,

-5+2x=-
2

.J
X=-

2
t

r=-1.5 or-lj
2

1rru,g7 x=-1,5 lll

Aarrrcr

Antr.'er h=-5

1d) thc ctxrrdinrtes of 0r turning point

'Iuming point occun d thc lin of
symmetry.

Whcn r. - 1.5,

y.ro-3(-r5)-(-1.5)'
l. l0 + {,5 - 2.25

r - 12.3J or t2 f

I . rzl)2 4)
rrr (-1.5, l2 25)

k=2
trI

trl

(,

l.-r1\2

?0li MiC-\'c!, CHnn(Cl lh'ls/St*.,trtvf i.ttrd! *€ $r+r*isor

,',i) rr (-1,S, 11.25)lll

studykaki.com
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l0 A map il drawn to a scale of 1 : 250 000.

(a) If the distance betweeo two towns on the map is 12 cm, find the actual distance, in
mdres, bet\l/een the two towns.

Linear Scale = I rq 250 0N

=lcn rep2500O0cm

=l crn rep 2 500 m

:l cm rep 2.5 bn

Actual distance = L2x250 000 cm

= 3000 000 cm

=30000m

Answer 30 000.

(b) A park has an area of30 crn2 on the map. Calculafe, in square kilometres, the

actual area of the park.

Area. scale = (1 cn)' rep (Z.S tan)'

=l cm rep 6.25 lott2

Acfual area

- 30 x 6.25 km2

= 187.5 lim2
Answer 187.5 tm,

(c) A path is represented by 3.4 cm on the map. Calculate the length ofthe patlL ;n
c!-n

$"hen it is represented on another map wi& a scale of I cm : 5 km.

Actual length =3.4x2.5

= 8.5krn

Length
8.5

on new map - _
)

= l.7cm

Answer
1

12)

t2l

*#

2017 Mid-Yeat ExarrrccHM,ysecondarv 2/Mathemalics/ Solutions

7r t2l
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ll 'fhrcc poina,{, I, and C are shown below. 11 is drawn to a scalc of I cm to 20 m.

(r)

A

\ (d)

\

I

f'tuc| haw
{b, cocl^ Part

alt 4 oAg lLr,a

ans\,'.'Cr rn mCtfCS.

0

Actud dirr&e. - t {x ?0

' l6E ra

lrl

)labl , Jr-, (a), rr

(r) Constsua Ore pcrpcndiorler biaor of 8C.

Lavt | 6--, (5) G)
(b) Cofftrucl thc biscclor of ra3lo l8C.

(c) The rwo bisoctors from (r) ard (b) rnccl d 0.

Complac thc statcmcnt bclow:

The poinr p is equidistam from ttrc liner lll *d BS, (dric to u3lc biexror)

and equidistant from ttrc poinrr B 
"na 

C f,f,* to prpcrdiculrr bisccror)

(d) A box is hiddcn el fx)int Q. Find the rctual dirterlce of thc bcx from point ('. Oivc your

I nr*ar

201? Mrd-Yci!, l.in r'CCl lMs4ac{*t f iA{dxmtit+ $qlsila

168 t 2. ('l

studykaki.com
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Section B (40 marks)

Arcurcr ell the questions in this seotion on the *riting paper provided.

12 (r) ttu tine 7x +3y =17 O*ns througl the point (ft, 1). FiDd the value offt.

Wheny-1, x=h
7h+3(r) -fi

7h _t7 -3
7h_14

v-!x-5

tll

h=2

O) Tkx line I =3x-5 is parallel to the line 3y=fta13. Find the value of [. Izt

When 2 lines are parallel, their gradient are equal

3y:kx+8 OR 3y=9x-15
k8Y=-x+-'33

By comparing the gradient,
k
--3J

k-9

.'
l.

=
E

2017 Mid-Year Er@rLiccHMysecondary ZMathematics/' Solutions
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13 (r) simprify !#2 t31

t!l

_2(r2 -l0r +25)
r2 -s2

_ 2(r -5)z
(r+5)(r-5)

2r2 -20r + 50

r' -25

4

-+
m-3

2(r - 5) 2r -10or
r+5 r+5

t3 (b) Express *. r;*-ar a singlc ft'action in iu simplca form,

3

2m2 -5m-3

4(2m +l\ +3
=-(m-3\2m+l)

8m +7

(m *3XZm +l\

2017 Mic'Y.tr f xE',,cc!{\ryscr*r }aadl(t*s 5oh*rnr

43=-+-m-3 (7m+lXm-3)
==EE=EIry

studykaki.com
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13 (c) Giyen a2 -b2 =12and a+D=4,calculatethevalueof aD. t3l

a+b=4
(a+ b)z -4'?

a)+Zab+b2 =16

a2 - b2 -12
(a + b)(a - b) -rz

a(a - b) -tz
(a- b)=t

1( )

-t\'=s
+b'=9---(2)2aba'

(

(r)- (z):

2ab -(-zab)= 16 - 9

4ab:7

ot -14
ab=t1

4

Alternate Mtd:

a*b=4---(t)
q -b =3 ---(2)
(r) - (z):
2b 1

b
I

2

o=4 -!
2

a-3 1

,

ab =31 ,l22
ab =ll or 1.?5

4

20 l7 Mid-Ycar Ema-r/CCllMS/Secondarv 2/}{arhernaricy Soluticns
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Irl A mao stood on top of I cliff, MN, that is 50 m high. He obscn'cd two ships.l and r,
$rh that thc distance Ml = I l0 m and MB = 180 m respectively.

180 m

.NA
Calculrtc lB, ttrc distance betw*n thc two ships,

By Pythagoras' Theorem,

Distance between the two ships ,lB
=BN-AN

1g02 -502 - 1102 - 502

=74.936...

= 74.9 m (3sf )

Always use RAW VALUE in working.

B

tll

I l0 m

10l7 Mrd-)'.ar e r0n( x:,lMs4.{r}?rdrf }t{*hFrs!r$t llolctL*r

= Jzssoo - tlteoo
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15 In the fignre, kian gle AN is a right-angled triangle. la = (x + l) crit, BC = (b( + 5) crn

andAC = (4x-3\cm.

r+J 4x -3

2x+ 5

A

B

(a)

(b)

(c)

G iven that the area ofthe riangle is 60 cm2, form an equation in tenns of.r and

show that it can be simplified to * +llx - L05 =0.

Solve 2x2+llx-105=0.

Hence, find the perimeter of nianglc lBC.

t21

t3l

t2l

(a) Since area oftriangle IBC = 60 cm2,

f,F +t)(z'+ s)= 60

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

2x2 +5x+6x+15=120

2x2 +l7x+15-120-0
2x2 +l1r-105=0 [Shown]

(b) 22.'+ 1 1:r - 105 = 0

(2r+zl)(x-s)=o
2l
2

or x=5

(c) Slnce length cannot be negative, :r = 5

Pdlrrreter of LABC

= (s + r)+ [+(s) - 3] + [2(s)+ s]

= 40 cm

+*(Carmot reject x = -f O] in tnis part, as question only say sotve the equation.)

2x 2I
x

2b
- 10:Of :=5

zr'] -to5l+ttx
x =-101

2
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16 (r) In ttrc diagram, not drawn to sc8le, trian8le lBC is congruont to triangle X)Z
Fird thc values of a and D.

AY

4l cm
24 cm

B 26 cm (2, - l) cm
Y

./.YYZ . 4BC (oon. angles art egual)

^ A^0lte3t
o=16

o slould rol trrvt BDIIL

(b) ln the diagram, not dt?wn to $cale, triEn8le l8"Y is similar to trianglc C/)X,

A B

2

Given that l8 = 3 cm, lX. 2 cm gd CX' 7 cm, 6nd

0) thc leng:th of CI),

94 
= ] lnoio nf crr. ridcr rrc oqtul)AB 2'

ZCD =7 AB

26e * 7 (3)

?CD =21

7-C

t31

tlJ

c

CD--!.'

CD=loIcm
1

(tl) thc rstio of ,}.r i D8.

1151 ; fifi t7 :9

2t)l ? Vid-Yc{ Eud(tttMysccondat l'l{*!a ta' loh$a$

tt]

.XZ = AC (cqt.sidas an cqul)
2b-4-24

2b -28
D=14

d ahorld not brv. r!lb.
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