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2016 CHIJ St Therasa Sec 3 E-Maths Mid Year
3

Answer all the questions.

1 Factorise fully
(@  (k+1)° —25k2,

(b)  p’¢’-3p’q-3pq’ + pq’.

ANSWEL @) & scss anmssnis wesmumn i smwases [2]
YO i s i0iihis wamemsmne sxmmomm—— [2]
2 Simplify
¢’ —8c+16 c-2
¢t =2c c—4
ANSWEF ounimsasismnsnnmeon nrvan [2]
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3 One of the solution of 3x* +kx—4=0 is x = 4.
Find
(i) the value of &,

(ii) the other solution of the equation.

Answer (1)...cccoovviveiiiiiinianannn. [1]
(1) e [1]
4 Express as a single fraction in its simplest form.
h M= 3n
2n+m
ANSWRE savsunmnnss sowssamssummasamass [2]
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5 (@)  Given that 4" +16x2° = 4% find the value of k.

(b) Given that m =4.15x10% and n=2.12x107*, evaluate 3,-’—1—, giving your answer

m
in standard form.
ANSWer(@) ssuoicsssiis wirsmevnsnmnnemsmmmmmmes [2]
(B) oo [1]
6 Simplify each the following, expressing your answers in positive index form.
496°  a”'b°
(a) 7 ¥ )
a 2
3 -3 =
® (EJ
z ¥
Answer (@) ... [2]
{7 S ———————— [2]
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7 (a) Given that p and ¢ are integers where —1< p <4 and 0 < ¢ <3, find

(i) the least possible value of EI-,
p
(ii)  the largest possible value of ¢* — p?.

(b) Solve the inequality 11+ 2x < x+3 < 20.

Answer (b).........ooooiiiiiiii i, [2]
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(a) Stephen borrowed a sum of $1000 from the bank. The bank charges an interest
of 24% per annum compounded half yearly. Calculate the amount of money he
has to return at the end of 2 years, correct to the nearest cent.

(b) Given that m = J 302 , calculate the value of n when m = 2.
n+

Answer (@) $....c..oooiiiiii [2]
(2 R [2]
9 (a) Solve the equation ... 3 .
x+1 x-2
Answer (@) .......ooooiiiiii 2]
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(b) A quadratic graph in the form of y = (x+ a)2 + b is shown below. Determine
the values of @ and b, where a and b are integers.

\ /

-2 : o 2 X

Answer (B) ......ccocoiiiiiiiiii [2]
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10 In ADEF shown below, C is a point on EF and ZDEF =90 . DE =10cm,
DF =18cm and CD =12 cm.

10cm

18cm

(a) Express sin ZDCF as a fraction in its simplest form.

AnSWEr Tl s sssvussss sssnnminmns somwamson s

(b) Calculate ZEFD.

Answer (b) ..........co.oooii

(c) Calculate the length of CF.

Answer (¢) .....coooooiiiiiii
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10

re n
!
B
C!
2 y P
0 3 il

The diagram above shows three lines n, p and /. The point B has coordinate (4, 4) and
C is the point of intersection of lines » and /. Lines p and » intersect at 4.

(a)

(b)

(©)

(d)

Write down the equation of lines n and p.

Answer (@) ........ccoveeeiiiiiiiiiiiiii
...................................... [2]
Hence determine the coordinates of point A
Answer (b) ..o [1]
Find the gradient of line / and hence write down the equation of line /.
Answer (c) Gradient; oo smms simsmenn s [1]
Eguation of ined: ..cua sessnompsrmnmn [1]
Given that point C has coordinates (x, y), determine the values of x and y.
AVSWEr (d) sss50: wsmemas mwsammne 5 pamEs 2]
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12 The diagram below shows a flag pole of 3.2m standing at a point P on the top
of a slope which is inclined at 20° to the horizontal ground. The flag pole is 2m

above the ground level. A x m taut rope at the top of the flag pole at point 7'is
attached to point G at the end of the slope.

(a) Find ZTPG.

ANSWer (@) «c..oveveeeine i, ‘1]

(b) Find the length of the slope GP.

5o (o) R —————— m [2]
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(c) Find x.

ARSWer (€) «...ooooviiiiii it m [3]

(d)  Hence, calculate the angle of elevation from point G to point T.

Answer (d) ..c.ooooiiiiiiiii ° 3]

End of paperl
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(b)

(c)

(b)

(c)

3 (a)

(b)

Answer all the questions.

Factorise completely ac —2bc + Sak —10bk . [2]
Express as a single fraction in its simplest form i 12 + 2 : [2]
Bx-1)" (1-3x)

Given that L - (274 , express ¢ in terms of p. [3]

p q

3 -2

Simplify (2;) + 4;'2 , leaving your answer in positive index. [2]
Patrick went to a car showroom to buy a new car. After looking at the cars,
he decided to buy a new Toyota Camry. He needs a loan of $138 000 to
buy the car.
Bank A charges an interest rate of 2.25% per annum compounded monthly.
Bank B charges a simple interest rate of 2.35% per annum.
Which bank should he borrow from if he were to take a five year loan?
Justify your answer. You must show all your working clearly. [3]
Determine if 2°°” or 6*°*° is greater. Explain your answer. [2]

[t is estimated that a female adult human body has 24 trillion red blood cells
in 5000 cm’ of blood.
(i) Express 24 trillion in standard form. [1]
(i)  Find the number of red blood cells in 1 cm? of blood, giving your
answer in standard form. [1]
The population of Singapore in the year 2015 is approximately 5.54 million.
This is a growth of 1.2% from the year 2014, the slowest in more than a decade.
(i) 5.54 million can be written as k x 10°%.
Find the value of £. [1]
(ii)  Find the estimated population of Singapore in the year 2014, giving
your answer as an ordinary number, correct to three significant

figures. [1]
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4 (i) Given that P(1, 5) and Q(-3, 0), find

(a) the length of the line segment PQ, giving your answer in

exact form, [2]
(b) the gradient of PQ, [1]
(c) the equation of the line which is parallel to PQ and passing
through the point (8, 6). [2]
(ii))  If x=1 is the line of symmetry of triangle PQR, state the coordinates
of point R. [1]
(iii)  If the coordinate of §'is (7, —2) and POST forms a parallelogram, state the
coordinates of the point 7. [1]
5 () Solve the inequality 8%—): <2x+13 <& +23 2, [3]
(i) Hence, write down the integral values of x that satisfy this inequality. [1]

6 Abigail has a budget of $180 to buy lemon-honey tarts for her friends .

(a) Given that the price of each lemon-honey tart is $x, write down an expression,
in terms of x, for the number of lemon-honey tarts she can buy. [1]

(b) At the shop, she discovers that the price of each lemon-honey tart has risen by
60 cents. Write down an expression, in terms of x, for the number of
lemon-honey tarts she can buy now. [1]

(c) Due to the increase in price, Abigail could buy 4 fewer lemon-honey tarts.
Write down an equation in x to represent this information, and show that it
reduces to 5x* +3x-135=0. [3]

(d) Solve the equation 5x* +3x—135=0, giving your answers correct to
two decimal places. [4]

(e) Hence, calculate the number of honey-lemon tarts she could buy

before the increase in price. [1]
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180

115° 220

A 4

»
>

B 160 C

The diagram shows a park ABCD in the shape of a quadrilateral on horizontal ground.

G is a point on AB such that AG : GB =3 : 2 and GD is parallel to BC.
AG =180 m, GB =220 m, BC = 160 m and angle AGD = 115°.
(a) Calculate

@ 4D,

(ii) angle GDA,

(iii)  area of the park.

(b) The base of a vertical flagpole, GF, is at vertex G on the park.

ju

G 220 D

Given that the angle of elevation of F from D is 3.5°, find the height of
the flagpole.
End of Paper 2

(Have you checked your work?)
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Answer all the questions.

1 Factorjse each of the followi
the following expressions completely:
(a) c+ 1) = 2542
(A2 ) - 2542, (1) Pﬁ(.i/}) PZ [3 Z)
b)  pla* -3p2q-3pg? 4 pg. [’ 2(7 3)*?2 [Z’S) M
@) ()= (5%)" = (g pg)(g3)
= (Al 30 (€51 1 ’ PzCPfi)Ci’S) A
= (-1 b)) A
oR
Py (- 250" ~
- —'lW\C_ o 1(_((' \ M | Answer (a) (Jl—(.k\t)(,\‘(‘ét) ---------- (2]
_ | ( -
= (~le+l )Gk« ) ® @)PZCP*Z)[ZJ’) ........... 2]
2 Simplify
c? —80+16 c-2
¢t -2¢c c 4’
s
(), e e
(e “n
M)
4
C
Answer ..o 4: .............. (2]
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One of the solut; 2 gz 4N
Find ution of 3x* 4kx-4=0 is x = 4.
(i) the value of £,

(i) the other solution of the cquation.

(VH 3(6-He-tg=o
4R~ A=
— ez iy
- -l Bj
C7) 3x-lk-Y=©
(et B = 4 )=

x:"'t or )(1 -—""j’ a) Answer(i)....'!(’..?:’..,..l...‘ ........... [1]
2 q =

2—

2n+m’

2(2e4m) - 430
204w

M|

_ Ham-mt30
Pl sl

= Zebon dotm
ANt
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4
S (a) Given that 4" +16x2° = 4", find the value of £.

(b)  Giventhat m=4.15x10% and n=2.12 x 10™*, evaluate 1’3, giving your answer
m

in standard form.

(G) DFH“] ) \LM\ — o) @J‘/A( 3
T amwﬁ&'
IA = 15 A\

Simplify each the following, expressing your answers in positive index form.

49p%  g7'p°
a =+
(a) ]/ 3 5

—
qu( albé’ | q}bj A\
M
3 3 =
b Xy” L
Iz YT Ml
C X)X
3z EW%A\ Tz
Answer (@) ............ A0 [2]
_
(B) oo, TYe.. . croms o 2]
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_ d
Given that p and ¢ are integers where —1< p <4 and 0< ¢ <3, fin

(a)

(i) the least possible value of gi,
P

(i) the largest possible value of ¢* — p*.

(b) Solve the inequality 11+ 2x < x+3 < 20.
Show your answer on a number line.

[t2x £Xt3  ad  Xf342
X< -3 X1t )

- O

/
\

\
Q]

Answer (B)...........;x e
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est
8 (@) Stephen borrowed a sum of $1000 from the bank. The bank charges an inter e
of 24% per annum compounded half yearly. Calculate the amount of money
has to return at the end of 2 years, correct to the nearest cent.

(b) Given that m =

, calculate the value of n when m = 2.
n+

2 gt
(@) A- (owf}f__(%)_] M\
= ﬁ(S}g.mSLm

() ;:J%

z l‘l
Nt 2

N> 22535, £ 1571352

Answer (@) ........ .00 2 . [2]

(a)  Solve the equation - 3 .
: x+1 x-2-

2% (y-2)< 333
W=P-3=z0

y = 41W
h____q——————-M\

)(' = g S 47" X: :}F_g_,gu\,q,

— ax

- “O'?ggg |

:B-ﬁ

Answer (@) 0. ...l e
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(b)

£ Determine
A quadratic graph in the form of y = (x + a)2 + b is shown below

the values of @ and b.
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10 In ADEF shown belo

W: C i < i Ll & 1 = 2 I
DF =18cm and op ISapomton EF and ZDEF =90°. DE =10cm,

=12cm.

E
C .
. 10cm
18cm
D
(@) Express sin/DCF as a fraction in its simplest form.
5 B

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

(b) Calculate ZEFD.

2 —-1.'.——'\. £ "'_L(']——
EFz |ighe T ERDT
z )Y _o~ M
N ) ~{ _(9_ - °
o HOR[E)
A
Answer(b).......:s..s.'.?._ .................. °2)

(¢ Calculate the length of CF. = g
N R

C,’\ = °—— J ° .(,- —
OF = [§0-33-7"- 123 . O — % =333

=07
L e W Nl A
SiadCF ~ st 24" Answer (¢) ......... % ]%('\ .............. cm [2]
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11
VA ”
/
B
C
2 = p
0 3 » X

Thff diagra{n above shows three lines », p and /. The point B has coordinate (4, 4) and
C'is the point of intersection of lines 7 and . Lines p and » intersect at A.

(@)  Write down the equation of lines 7 and p.

Answer (@) .......0 0
........ Jex Bl 2]
(b)  Hence determine the coordinates of point A
o
Answer (b) ......... C 3/ . l) ....... \ ........ n
(¢)  Find the gradient of line / and hence write down the equation of line /.
R R S
G.RA‘Q)\& > ) - [‘_ = l
Ja Ayt C . N
Jo 3% . L Bl
en 4poot,  Answer (c) Gradient: ..ocuiiorssssrersrverarss 1]
Sub (o) te ’ JoEX+L 6]
2.4l e= =2 Equation of line I: )“Q—X ........ RN 1Y

. I
=R
(d)  Given that point C has coordinates (x, y), determine the values of x and y.

S 223 ko the epng fine L,
=31 2233
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2 The diagram below shows a f]

of a slope which s inclined
above the ground level. A x
attached to point ¢

ag pole of 3.2m standing at a point P
at 20° to the horizont
m taut rope

on the top
al ground. The flag pole is 2m
at the top of the flag pole at point T'is

at the end of the slope.

(a) Find £TPG.

’-) . o]
Answer (a) o b\ (1]

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

(b)  Find the length of the slope GP.
o2

e M
NEE 57(\10”581‘—:1'5M \

=585

589 )
Answer (b) bg ........ m [2]

e
----------------
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(c) Find x. Os: (oS W\Q.»
>< (3. 2+ (5% 4F6) 11(;’ L)(S ?fr%)cos

=3+ 26?5
B ENEETE 45035 A
~ :[-'ST}/M Answer (c) :'qu- ................ m [3]

(d) Hence, calculate the angle of elevation from point G to point T.

h UL,
Uswﬁ Sthe. v o % 1 elewrtion

+-S6F5 32
Mo”  sNTEP M = 3% DO;M |
319(\‘(0 _ 8
The - [Fgge | w1
2 A3
Al
Answer (@) .............. L.‘\.'. 3 \+ ............ ° 3]

End of paperl
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\(0\) Ac-2he+Sak —wobl = ¢l

a-20)+ Sk(4- 2p) Ll

= (a2 (ctsk) 4. LA
oy Sxtv 2 §x t| 2
(3x-1)" N 3% (-)* TN D‘Wf]
*Ma-.\ww[, ol sol® by §x+1 - 1(31-1)
*34&.; @14\\(!*'&1)—&2(‘1 21y, (33-1)
(3a-0V(1-32) = Cx+]l ~Gx+2
MHL wof fadenice o S:\«(Lf‘\ (37(*!)“'
.h“-blvnvts Q‘*-“-LM - 211-3
XM“*]MJL'JnG“"h'f-‘CsL‘JWL (-,),x_‘)'a. " [A]]

1 () 2. !P—q,

A g

P> "P;,—i Lo}

hq = p*-pY

htpiq = p’

1(%?) (> Cmi]
.a = P
_.L H‘-P-{)"’ ¥ LAl

X Wn:) sty oow(a{ OJJ Dimu-e_
botin steles ’cog'ff vid of- e

Sfpant rost sige 5 end g o

stk ooy Hroct,
* Mmj stinds cowhal wot fctovise to
isalate dl/

L) Cowmonnstelies

@ L{"L"cqﬁz - P-s
e

FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

I (8] ¥

T T T T T TR G ey
% Contmem w3k » - 27 1 ,.81"-‘-%}1—:-;,
(1003 = Qag o ’lo} b LA b “Yon L
et 89\3 x L
= SO
L‘f
2(L)  Bank A
Y S\
Comeo\,\ﬂk Tnk = 1380oo (| ?—‘é 3 - 138600 [M‘ﬁ
. =
< § LS. 10484 ke stuls L0
e e om sk
bk b b} ot dorple ol
Simgle Tt = 138co0 @35)B) . gi215 *-mm‘:‘ams»e*w
wn (oo
Ptk shonld Lowers Do Bamle B os hewll {4 ey ictorest - 1
O R VAD AR Y A tmi)
250 928 VOO0 | oT0 B
A (S R
(uven T Samd lmL‘Les, swe 367 31,
C 67T s gresder whee . TAV
K Many Stads prserts WL] =1y ad 6723
aw
wh«g« N mdex 1990
'Hm'{’ C:’Wo P L‘:SSW ‘OM
* Mb\wjm ‘l":““UA
Y oLl 0\\7?5%’ \oo-af, 5 (owacm wostele -
2,600
s 25 < fhath me” = 3 )
2600
é =Mo‘“‘\W
= flofher 15 gree fiortic oA’

FREE TEST PAPERS - FREETESTPAPER.COM
=



https://freetestpaper.com

;*;’ 3(‘\)(') 2% +eow = 2% X \O'L X MMJ Sfuwls A‘A ha+ "
=24 x\o‘x,f_ Cen a5 Hect

3(a) (.‘;) ‘l*\txmn’

‘??W-T_.__ et Lfg X loq_*‘ [BI]

3L ) 5.5y mllion = S.5Y% % lOL

g
= 0-0SSY x (O

L=o0-05S% 4 (&N

3(b) () S gv¢ X1 "
o\ 2

x 109 = S4T4 3083
% S 470 000 4 [B)]
* COMn.MWv‘-Sfo.kl_.'
(00h- (2% = 988 9.
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|5° a S¢70 00O
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/50 §4 - o ¢ 2 +13 ¢ X332

—

2
33
gL - A ¢ 2x+\3 ol e+ \3 <& ’”Z
VT -2 < 4A* 20 G+ 2b £+ 33
~ b+ < 9 L A |
x> -l « ¢2% Ml
*Q“"Jﬁ"-’k ,v’fi,"f — 7777
Ve WA . , 4’ N
-5 XL A |
Pt 's avsow . Ans o =13 <ot £ 25 0 (AL

5 The \’n‘t%; e —\ 0, ],'2_ X EBI]
¥ ow Al ot kmow ot A a~d 0 arc infagfrs
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b(b) | 80 cen\

X+ 06 A
wds step ot
( (o) 8o 8o o [ B *m-js—(' s
X H+o( ({% _(,1\(';(—-&03 O |

1Ro(x+06) = thox = b (xtob) LB
1805 + ok — (8o o = Yo+ 24

Gx* 42y n -108 =0 re il
lip X~ 4 ek — (080 =0
Syt + 3% - 135 =0 g (thoen)

G(Cl) Ex"+3x-\35 =o

ok = AT v

Diswiminant E%\]
\35) A

(SHI !
‘/C/@l *MM:)M;{—:\\ give fay Lna
[%\] (%-%-Ao)( X ¥s:S0)=0O |
= ~5 ¥+ 3170‘1 % Moij\isw edu‘ ~-5-S0 =
10 (A)

= H Y Sos 4 7L o —S-yoYyfox 4
210 4 Qdp) gl o -S5O o 24P (er]

()(Q) Stvte W‘OV‘C'J ot L( "“S"\'{'NQ Lz =380 3K Néﬂttu!
. No "2“’\0\"\0‘\ lQMOV\'\'M'{'S mm CCW(A LMJ bbﬂo{ ‘“,-{_,

|\/\DV‘U>\§Q. 1% rn\Q_ = (Evb
L’("\otr%osqql

= 36987031y
* 36 x. LB\
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ST 6) Ap” = 1B+ 2207 - 2 (o) (220) s NS [mi)
A JoAD

i

J\N,'z‘“. 36673 Cmi)
- 23%. otoufold

X )
l (C\)(\\) sn b—ébﬁ Sin “S
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