Sacred Heart Canossian College
S6 Mock Examination 2019-2020

Mathematics Paper 2
Time allowed: 1 hour and 15 minutes

1. Answer ALL questions.
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All the answers should be marked with an HB pencil on the answer sheet provided.

2. For each question, mark only one answer.
Two or more answers will score no marks.

3. All questions carry equal marks.
No marks will be deducted for wrong answers.

There are 30 questions in Section A and 15 questions in Section B.

The diagrams in this paper are not necessarily drawn to scale.

Section A
eIl 21666 — - 333 333
L C8)3) 277 9
A, —1822 5332
vB. —183, = Tl
C. 24
D. 2496
2. If x+y=1—_——z,thenx=
X y
2 9(3 ‘fﬂz =X «-)(i\j
A. 4 . 2 = 1“'2:(
I+22y (j fj
/B. y Lf' = AL Cl=2y)
1-2y ) A
c 1+2y T J
. e . i~23‘
1-2y
D. % .

3. IfA(x—1)*+Bx—3=2x>-5x+C, then B=

LHS = A= 20 +1) + B2 =3

A -5 X . .
B. 4. = A +(B-2AX t A
C. -3. A =) 6"21‘ = =5

v/ D. -1. / R =~
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Timothy buys a TV set and sells it to Miranda at a profit of 20%. Then, Miranda sells the TV set to
Paul at a loss of 10%. If Paul buys the TV set for $2700, how much does Timothy pay for the TV set?

S (= 10%)E (t20%)

If o is a root of the equation 4x* — Tx — 1 = 0, then (4a— 5)(1 —2a) = 4 ~ S~ GH10X

A, $2025 2700
B. 32376 = 2500
vC.  $2500
D. $2916
A 9 L~ Tot~] = ©
1/B —7: Mgo(k{% e 1=
C. -5. pgxl_%‘]{{?{ -2
D. -3.

— =8 G -C

— -2 -5 :’7

The figure shows the graph of y = a(x — b)* + ¢, where a, b and ¢ are constants. The graph passes

through the origin. Which of the

VA. a>0,b>0and c<0
B. a>0,b>0andc>0
C. a>0,b<0andc<0
D. a<0,b>0andc>0

following is true?

0P upwardo > azo

 yanslate Toth
right ’ b>0
tranglate dwriido;

X

y=a(x-b)*+c

> X
o N/

Ifa <0 and b < 0, which of the following may represent the graph of y = ax? +2x + b?

\/A. y

»
r

—_ X

>

.
>

O peit duwnward, B-
Y=t <0
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8. In the figure, the straight lines L1 and L, intersect at a point on the negative y-axis. Which of the
following must be true?
. ~-a. (4
V1. a_d i =3 b y Li:ax+by+c=0

b e

. y==d :
| b2 YT
XL 3>§- _ 4 5-
a SQCP(*/ ﬂé) =
VL ce—bf =0 4 dL \
- < =
b "€

“ Qs

\/A. I and III only S(-hterep £ /
B. I and IT only _¢ 4
C.  Iland Il only x 7 d Y -mherapt -
D. LIandIIl ZCF\ <+ -¢ . -k
Ce -bf=0
9. A and B are two distinct points on the circle x* + y* +4x+2ky—12 =0, where k is a constant. P is a

moving point such that AP = BP . If the equation of the locus of Pis 2x+y+1=0 , find .
lowo ) P s the L bxedtw &) ,
Gde lies o TE Lone,

A3 Centre g :

B. 0 Comtrt = (=2, )
/o2 o 20 ~KFIED

D. K =-3

10.  The coordinates of the point 4 are (1 , —}—5«) and the equation of the straight line Lis y = ~%Z . LetP

be a moving point such that the distance between P and 4 is equal to the distance from P to L. Find
the equation of the locus of P.

fet P=00y)
A. x=9 - (N _ oL
\/Q-g))} <l’jTlif’£> ¢ M'Q"y +lf 2 17 L 28
= x2 p . ~ 4 pa ) 4 2
o et ) s as” o
C. X -2x+16y-3=0 X*=2x-3=Y

D.  4)°+30y-21x-16=0




11.

12.

13.

14.
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If the interior angle of a regular n-sided polygon is 36° larger than its exterior angle, which of the
following must be true? !\MT, L=x ot L= XA é o

X1. The value of nis 4. L TP

V1L The size of each interior angle is 108°. DAX=36" = 180

y . = 108°
\/III. The polygon has » reflectional symmetry. 0
ext L= 2
A.  Tonl - D10
B. 1T only '

C. I and II only
\/ D. II and III only

In the figure, O is the centre of the circle 4ABCD.

ZBOC =50°, ZABD =40° and 4B = BD , then Z4ADC =

A 65 / BAD=/ o = LEEHT - 70°
B. 75 P 1?>o<:); 550
C. 85 ‘

D 95 /ApC= To425°= 950

In the figure, ABE and DBC are straight lines, then BC =
A RBC ~ADBE

A
' B _ pg
cC. 9. | ,
D. 10. Be &
|2 §
B =9

The point 4(3, 3) is transformed to the point B (3, —3). Which of the following may be the
transformation?

V1L A is reflected about the x-axis.

V1L A is rotated anticlockwise about the origin through 270°.

[/HII. A is translated 6 units downwards.

A. I and IT only

B. I and III only

C. IT and III only
v/D.  LHandIIl
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15.  The table below shows the distribution of the numbers of ball pens owned by some S1 students in a

school.
Number of ball pens 10 11 12 13 14
Number of students 40 39 35 10 6

Which of the following is true? Cefed mumber of shdects = 13p

median = I
A. The median of the distribution is 12. V&uﬂ% = 14-10=¢
B. The range of the distribution is 34 a}) P'U/ ?A’«Ewtff e= |2
C. The upper quartile of the distribution is 11. k Ser 6{4 aytile =10
vD. The inter-quartile range of the distribution is 2. °

16.  Which of the following can be obtained from a box-and-whisker diagram?

L Mean
II. Variance
\/III. Inter-quartile range

1/A. III only
B. I and II only
C. II and III only
D. I and III only

17.  Let f(x) = x° + hx + k, where & and k are non-zero constants. If f(x) is divisible by x + 4, find the

remainder when f(x) is divided by x — /1 . £ =0
A 2K ho- &11 K “"f‘ ) b
B. 0 K= h=
c. remogy der = R ;
Vb, o = QhEthT+ h=h
- 2h*

18.  When 2x* — mx® — 8x + n is divided by 2x + 1 where m and n are constants, the quotient

is x*> — 4 and the remainder is 9. Find the values of m and ».

2:{3“)%3(}’“ Sxttn = @7{*0 Ge-w #7

\/A. m=-landn=>5
B. m=-1and n=-13 - = \
C. m=1landn=5 mo==—|
D.

m=landn=-13

n = —4+9-= 5
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19.  The scale of the map is 1 : 50 000. If the area of a country park on a map is 9 cm?, the actual area of

the country park is .
ochield ana
A 45x10°m? = Qx 50000"
/B, 225x10°m?, [op2
6 .2 2
C. 9x10°m? — Zlg’xioé "

D. 1.8 x 10" m?.

20. It is given that z varies directly as x* and inversely as \/; . If x is increased by 60 % and y is

decreased by 36%, then z is 7 - M_
—
Y
A. decreased by 220%. , s
B. increased by 104.8%. Z/ = k[({f{;ﬁ@ij - 390z
v C. increased by 220%. ‘/Zj - 56%} 9 -7

D. increased by 320%.

21. Luke starts to walk from Town Q to Town P and John starts to walk from Town P to Town Q at the

. . . 1
same time. John takes a rest for x minutes after meeting Luke when Luke travels 2 of the total

distance. After the rest, John goes back to Town P. If John and Luke walk in a uniform speed and
they arrive at Town P at the same time, find x.

od () Luke= 5, i
A, 95 Speed & . "é
VB, 120 Spoed 6 Johr=d7 2
- -
c m gew o E
. o Y
'Lﬂr\n{ "h(k?/w }')») SO %
o P . 2 \"' ,;i §

- (3945,_’\'%95;) 33}- : / ;_ + ﬁ,)x i{:‘" A ;

‘\\i‘ ;’\‘Vj\ N 0 » Time
ot Z 1’\ = | «UMnin 08:00 12:00

2= hxbo—irg =120
22.  There were 3 candies and 4 chocolates in a bag originally. Find the least number of chocolates
required to be put into the bag such that the probability of drawing a chocolate from the bag is at

least 0.72. LQ}( < Ae the wumber (% oo leches

A 4o ~ T

e > O !2

A 3 R <

/2 ) his 7 S04t 012X

' 028 = [ 0Y%
D. 6 ) ; e
X = o]
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23. The figure shows a trapezium ABCD with AD // BC. AFE, BFD and BEC are straight lines. If
BE:EC=BC:AD =1 :2 and area of A\ABF = 6 cm?, then the area of quadrilateral CEFD is

AADF ~LEBF ) K .
2 PRV
o e AD =6E = AF-EF = 67
v B. cm®, ] 4
C.  24cmd My R = ¢ e V) AEF
D. 28cm? = lom ALRE
oA G ARD = 3 X 'J”«ff’@’fb_ ’?‘”C N F
; - ZXCé‘T‘)")‘MM —F —c
orea 0] CEFp = 21= (= a0cm* K& 2K
24, For 0° < 8 <£90°, the greatest value of - is
3 +25in(90° - 9)
A % —
I 3f20%0
1 _ ——J—-—«, -1
C. 3" T Rl 3
D. 1.
25.  Inthe figure, positive integers are arranged in the pattern such that there is one number in the first

row, two numbers in the second row, three numbers in the third row and so on. In which row does the

number 175 lie?

| +21 0 F 7175 1
" 2 3
A 17 N n*h e 4 5 6
B. 18 . C
\/C. 19 Ntn=-350 20
D. 20 h <192 or nzif2

26. The solutions of 2 —g <1 or x22x-1 are

A, x<l. b-x<3 or X<
B. x>3. ) 2
v/ C. x<lorx>3. X 22

D. All real values of x.
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27. =
202

0.0222 (correct to 3 decimal places)
0.02224 (correct to 4 significant figures)
0.022249 (correct to 5 decimal places)
0.022250 (correct to 5 significant figures)

Sows
3

28. ABCD is a thombus. Let E be a point on AB such that DE bisects ZADB . If ZADE = ZBAD,
which of the following are true?
v 1.  ZADE =36° A x4 TR = 150°
VI BD=AE / N A =3EY
VL. AABD ~ ADBE jz .
A ( i ,:L\/ AE=DE

I and II only ik /7 DE:QD

A.
B. I and III only \ / <. BD= AE
C. IT and III only /,;

VD. I, MandIII =

29.  The polar coordinates of the point P, Q and R are (8,50°), (4,170°) and (4,230°) respectively. The

area of APQR is - _
arta CV% A PSR

VA 1243 = dxtextsimla0” ¥ XY snbf
B. 2443 83+ 43
c. 12 = 1287
D. 24

30.  The figure consists of seven identical equilateral triangles. The number of folds of rotational symmetry
of the figure is

o 0w e

A

oV
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Section B
31.  Let aand Bbe the roots of the quadratic equation x* + mx + n = 0, where m and » are non-zero constants.

Which of the following equations has the roots 2 and s ? X+t i{@ =-m

a
o= W
A P+ -2nx+1=0 SUM = i+ﬁ_ S i @*ﬁ)&)jﬂ
B. e+ (m? - 2nx +n=0 AEY AR , 4B
vC. ml+Qn—mPx+n=0 . . oz Xr=2n
D. ne? —nx —(m? —2n) =0 T)rodm"t: ﬁw)% = h

32.  The equation of the circle C is 3x2 43 y2 +12x-30y+10=0 . Which of the following is true?
EYY RNy ; kY
Y £~ 10y T2z ¢
LY 4L 5\3 3 0 '
Centre = (52 5) -
Yo dun =NQH5H0 = |3

[ {7

:\“ - z

\/A. The area of C is 23171 .

w

The centre of C lies in the first quadrant. Areq < o ( T

O

The origin lies inside C.

D.  Thepoint (2,4) lieson C.

33.  Inthe figure, SBT is a common tangent to the
circles ABC and BDE at the point B. ADC is a

tangent to the circle BDE at the point D. If ,« .
130210
ZABS =70° and ZCBD =30°, find ZA4BD.

T A0 180210 - 18

VA. 30° (a «lj L3 i S !?ém) !
B. 35°
C.  40° X =30
D. 45°

34.  Inthe figure, 4B is a diameter of the circle ABC. The tangent to the circle at the point C meets 4B
produced at the point D. E is a point on AC such that DE bisects Z4DC . Find ZCED .

\/A. 45° )] (a"f"())ﬁ"(%a“ _ f%{ﬁ
B. 520 LD= ot = Z}g(;
C. 60°

D. 65°
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35. Which of the following may represent the graph of y = f (x) and the graph of y=1f(x—4)—1on the

same rectangular coordinate system?

In B

3

A
y=1x) y=f(x)
y=fx-4)-1 y=f(x-4)—1

>

(AN 2L
C. D.
y=fax-H-1 1 X y=f(x—4)—1
y=1f(x) y=1x)
S > x > > X
36.  The mean, median and inter-quartile range of a set of numbers {x1, x2, X3,....... , Xnj are

p, q and r respectively. Find the mean, median and inter-quartile range of the set of numbers

{a-3x1, a-3x2, a-3x3,....... , a-3Xn}.

A. mean = a-3p median =a-3¢g inter-quartile range = a-3r

B. mean = 3p median = 3¢q inter-quartile range = a+3r
v c. mean =g-3p median =a-3g inter-quartile range = 3r

D. mean = —3p median = —3¢q inter-quartile range = -3r

37.  Andy, Ben and 9 other boys are arranged to form a queue randomly. Find the probability that Andy

is just in front of Ben in the queue.

!q‘
A. 1 ‘(f’f = A
3 I 4
B. =
9
Ve oL
11
D. —

v
W
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38.  Carly and Charles take turns to toss a fair coin until one of them gets a ‘Head’. Carly tosses the coin
first. Find the probability that Carly gets a ‘Head’ first.

..!. —‘—- _L .L ‘L L/)(_Lx _L;(.L + [ Y
A. é Y T 2 Lxl T 2 2_ PR
_ e + _L + .
VB, 2 ! g 3>
3 3
3 - 2 - 2
C. = - - - —
! |~ 7 3
. 1
2
i o 25k 5
39.  Ifkis areal number, then the imaginary part of Y — ki
+3i
. — “‘\/\ e A
B. —2k. 4 ~31 BEE -
D. 4k. - LH\’{, kA

40.  For 0° <6 <360°, how many roots does the equation 7sin’> @ = 6sin@ +1 have?

T S?AQQ Esnb —| =0

H

A1

B. 2 (Tsm® +1D (5mé=))=0
VC. 3

D. 4

41.  The figure shows a tetrahedron ABCD with the base BCD lying on the horizontal ground, where
ZBDC =90° . Itis giventhat 4 is vertically above D and 4B:BC: AC=1:42:42.1f AD =1 cm,

find the distance from D to the plane ABC . ok I cm be Hre disStance
ppP= x| from D o MEC
2 RRVRE
R ~2_}7/_-6_% QL:@ ‘,a ; A i EPM; L x4 |
Apt D77 R — *ﬂ‘
B fﬁcm iSHZJ{—I = 2% A a
7 XL:?’ ’ 2.
21 F_ RS
m e T
D. :2_“;2__1_ cm - _\]E B o ¢ f?jg




42.

43.

44.

45.
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,logy 26 ,logy ! ,logy 216 yeereen .

‘gﬁ# t log, 2+ logy X" v 36Temy
(2x28x2"x =)

I+ 6+l +~ tv3bTemo

2

Find the sum of the first 36 terms of the sequence log, 2
A. 1584
VB, 1593
C. 1638 = [\g%
D. 3186 (
— 104
It
. kb
The solutions of x(x—2)=>x—-2 are = '5\“
= (593
A. x<1. /
B. , ()
X2 =-A72) 2 0
C. I<x<2. i
/D. x<lorx22. QLhZ}(X’*{) 70
2" +5x2°+6=
A. 100101000110, .
B. 100010100110, .
C. 1000010100110,. 4= “@2
/D. 1000101000110, . '
!14 K I3
a4
If 2" =3 and 9" =7, then log, 7=

A. m+2n. m= jfga N = {G&‘[_: }Ucﬂ
B. 2m+2n. ['?,502 ) (ngfi’ Cllw)§
1 ..
C. —mn. '
\/D. 2mn . loﬂ“}? - 103,2
loga 210973
~ )
= 2 m

END OF PAPER



