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Mathematical Formulae

Compound interest

Total amount = P (1 + ——r——)
100

Geometry and Measurement
Curved surface area of a cone= 7l

Surface area of a sphere = 47

Volume of a cone = %71)‘2}1

Volume of a sphere='§m3 '

Area of triangle ABC= %ab sinC
~ Arclength=r@ , where @ is in radians

1 .. .
Sector area= —2-r26’ , where @ is in radians

Trigonometry
: a b ¢
sinA sinB sinC
a®* =b*+¢? —2bccos A
- Statistics

DI
S

B3

‘Mean =

Standard deviation =
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Answer all the questions.

. 2
1. Write as a single fraction in its simplest form -z > -
(x-1) x-x
Answer  iiiiiiiiiiiiiiiill {21
2. In 2014, the world population is estimated to be 7.17 billion.

(a)_
(b)

7.17-billion can be written as k trillion.

Find the value of k. -

The population of Singapore is estimated to be 0.08% of the world’s population.
Find the population of Singapore.

Express your answer in standard form.

277

Answer (@) k= ..ol [1]
(B) e (1]
4016/4ESNPrelim/14
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The numbers 6048 and 360, written as the product of prime factors are

6048=2"x3>x7 and 360=23x3%x5.

Use these results to find

(@ the smallest positive integer, k, such that 6 is a perfect square,

b) the smallest integer, n, such that 360n is a multiple of 6048.

Answer (@) k= .ciiiieinn..... [1]

(O) R oo (1]

4.

Find the smallest integer value of x which satisfies the inequality
. —2x+8 < 7x+3

2 7

-Answer  x=............ ereeeeennns 2]

4016/4E5NPrelim/14
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5.

Solve the stmultaneous equations

3 1
—X— =—,
4 2

- ~94+5y=-2x.

Answer

FREE TEST PAPERS - FREETESTPAPER.COM
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(@)  Given 3* +5* :—2—7—, find k.
125

®)  Simplify 3ab>x(9a'p7)72.

The volume of a cylinder of radius r cm and height 4 cm varies directly as r2h.
If the base radius is increased by 70% and the height is decreased by 50%, find the
percentage change in the volume of the cylinder. »

Answer .ol %  [3]

4016/4E5NPrelim/14
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Two provision shops in Hougang neighbourhood sell the same type of cookies and
ice cream.

A box of cookies costs $2.50 at Shop A and $x at Shop B.

A tub of ice-cream costs $y at Shop A and $4.25 at Shop B.

2.50
This information can be represented by the matrix S =( 4;5) .
y 4.

The table below shows the quantities of cookies and ice-cream Adam and Samuel
planned to buy.

Cookies (in boxes) Ice cream (in tubs)

Adam 7 4
Shmuel 6 2

7 4
This information can be represented by the matrix R = (6 2) .

Adam needs to pay $41.50 for his supply regardless of whether he buys from Shop A or
Shop B. .

Samuel pays $27 for his supply if he buys from Shop A and $29.50 if he buys from
Shop B.

27  29.50
By forming an equation connecting R, S and 7, find the values of x and y.

- . . 41.50 41.50
This information can be represented by the matrix 7 = .

Answer X= ., VT e [3]

4016/4E5NPrelim/14
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A floor tile in the shape of a rhombus has sides of length 52 cm and a diagonal of length

‘48 cm.

Find :
(a)  the length of the other diagonal,
b) the area of the floor tile.

10.

£ = {x: x is a natural number less than 12}

P = {x: xis a multiple of 3}
QO = {x: x is a prime number}

Find
(@ @ PUQ,
() n@PngQ),

(b) Express, in set notation, the set

{x : x is neither a multiple of 3 nor a prime number}.

Answer (AIL) e e e [1]
(Y €7 ) PO [1]

) oo (1]

4016/4E5NPrelim/14
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11. A model of a car is made to a scale of 1 : 30.

(a) If the actual length of the car is 4.47 m, find the length of the model in centimetres.

(b) If the total surface area of the model is 750 cm?, find the actual surface area of the
car in square metres, correct to the nearest square metres.

Answer (@) eeoiiiiiiiiiiiil cm [1]
| O o [2]
12. (@)  Sketch the graph of y=2(x+1)(x~3). ‘ [2]
Answer (a) N
y
> x

() - ()  Express x+4x-+10in the form (x+h)’ +k. -

. (i) Hénce write down the minimum value of x> +4x+10.

Answer (DY) weooreeeeeeeeeeeeaen. (1]
(613 N [1]
4016/4ESNPrelim/14
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10

13.  (a)  Factorise p® —9¢” +6gr—r’* completely.
(b) Solve 11 =l.
6x—1 4x+1 6
Answer  (a) 2]
(b) x= e OF e [2]
4016/4ESNPrelim/14
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14. In the diagram, triangle ABC is isosceles with AC = BC and ZACB =20°.
BCY is an equilateral triangle and X is a point on AC such that CX = AB.

A B

Prove that triangle ABC and triangle CXY are congruent.

A R R R e I T R R S S P A

4016/4E5NPrelim/14
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15.

12

The line AB passes through the points A (0, -1) and B (2, 1).
(a) - Find the equation of the line AB.

-(b)  Find the equation of the line which is the reflection of the line AB about the y-axis.

Answer  (Q)eeieeeiiiiiiiiiaaann. [2]
(5 I 2]
4016/4E5NPrelim/14
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16.

Ael

The diagram shows the side view of a solid figure.
It is made up of a hemisphere and a cone.

3cm

7 cm

(@) Calculate the exterior area of the solid figure to be painted, leaving your answer in
terms of 7.

(b) Given that 1 cm’ of the surface area of the figure requifes 2 cm’® of paint, find the
number of identical figures that can be painted with 3 litres of paint.

Answer (@) .eeeeeiiiiiiniieeeeeeee. 3]
(o) 2R {1]
4016/4E5NPrelim/14
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17.

14

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

Answer (b)

D

(@) If the actual distance of AB is 7.3 km, express the scale in the form of 1 : n.
®) A statue is located at point-Q which is inside the park ABCD and it is equidistant
from B and C and equidistant from BC and DC. X
Mark and label the point Q. ' 3]
Answer (@) 1.l [1]
4016/4ES5NPrelim/14
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18. (@) The point (1, 1) is marked on the diagram in the answer space.
On the axes in the answer space, draw the graphs of
. .. 1
@ y=x @M y=— 2
x :
Answer (a)(1)(i1)
y 4 y 4
' 1 o 1+ hd
i } > | >
1 x 1 *

(b) Explain how you can obtain the number of solutions for X3 = A1 and state the

x
number of solution.
(c) ‘Write down the coordinates for the solution(s) to (b).
Answer’ (D) o e
The number of solution is ............... [21
Answer  (¢)  (ceee..... y eeeanane 1]
4016/4ESNPrelim/14
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19. (a) The heights, to the nearest metres, of 12 trees collected from Land A are
35, 38, 40, 42, 45, 57, 58, 58, 63, 67, 70, 75.
0] Find the interquartile range.

(i)  The box and whisker plot below shows the heights of another group of 12
trees collected from Land B.

35 40 52 70 88
height in metres

N
>

‘Comment briefly on the heights of the trees, in metres, on both lands.

(b) : With the addition of one moré tree of length x m on Land A, the new median
height of the trees on Land A is 57 m.
Write down the range of values of x.

Answer  ()(1) cooereeeneeiiieneeeee [2]

(1) it e e
............................................................................................. [2]
® - [1]
4016/4E5NPrelim/14
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20. In the diagram, ABC is a straight line.
AB=5m,BD=10m,AD =13 mand ZBDC =90°.

D
13
10
A 5 B C
(a) " Find the value of cos ZABD .
(b) €3] Write down the value of cos ZCBD .
(i)  Hence find the length of BC.
Answer (@) eeeiiiiiiiiiiill. [2]
®)G) - 1]
67} I m [2]
4016/4ESNPrelim/14
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21.

18

0, A, B and C are four points on level ground.
C is on a bearing of 065° from O.

B is due east of A and south of C.
OB=0C=120m and ZAOB =90°.

North
C
65°
120 m
: o
120 m
A B
Calculate ' i
(a) the bearing of A from O,
®) the distance OA,
(c) the area of OABC.
Answer (@) .oeieeeveeneea 2]
®) ceeeieeeeeeem 2]
(©) ooeeeieeeeeeem® 2]
4016/4E5NPrelim/14
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22.  The diagram below shows the speed-time graph of a moving body over a period of

t seconds.
Speed (m/s)
F N
.
S {1 . !

T

0 4 3 12 g e (s)
Calculate
(a) the acceleration during the first 4 seconds,

(b) the value of v:if the total distance moved in the first 12 seconds was 146 m,
© the value of ¢, given that the retardation was 4.5 m/s%.

4016/4E5NPrelim/14
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(@

20

On the axes in the answer space, sketch the distance-time graph of the object over

the pertod of ¢ seconds. .

Mark the distance travelled on the axis clearly.

Answer (d)

Distance (m)
A

- - e e e e M W

B N L L L L T A R R
P e L L L R R N e e R
'

- e - e Bl e e e e e e e e e e e e e

12

e}

Answer

End of paper

[€) T
(<) U

(2]

> Time (s)

.m/s’ [1]
m/s [2]

veveeeee S [1]
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4016/4ESNPrelim/14



https://freetestpaper.com

295

HIHS Elementary Mathematics Mid-Year Examination 2014 /
- Secondary 4 Express / 5 Normal (Academic)

Answers
1. i
1—-x
2(a) k =0.00717 (b) 5.736x10°
3(a) k=2x3x7=42 (b) n=84
4. Smallestinteger =2

5.x=2,y=1
) b
6(@) k=1 ) —
a
7. 44.5%

8.x=$350 y=%$6
9(a) 92.3cm  (b) 2210cm’ _
10(a)(d) PuUQ={2,3,56,7,9,11} () n(PnQY=2 () P'nQ’
11(a) 14.9cm (b) 68m’
12(a)
- Answer (a) -
) X
(a) Correctshape..[Bi]
Correct x & y intercepts

& turning pt..[B1]

v
3

{L.-8)

@) (+2P+6 ()6

13(a) (p+3g—-rXp—3q+r) (b) x:%orxz—lilz—
14. proof
o 15@) y=x-1(b) y=—x=1"
| 16@a) 151z - (b)3 -
" 17(a) construction-  (b) 100000

4016/4E5NPrelim/14
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B1] B1]

v
®

[
e

18(a)
18(b)

Draw the two graphs y=x’and y = Lz on the same axes and find
x

the intersecticén points of the two graphs..[B1]

There is only 1 solution..[B1]

(© 1.1

19(a)(i) 24 [accept 21] (i)

Median, < Median, The trees on Land A are generally taller than

that on Land B..[B1]

IQR , <IQR, The heights of trees on Land A are more consistent
than that on Land B..[B1]

(b) 0<x<57

20(a) cos ZABD =—-0.44 (b)) 0.44 (i) 22.7

21(a) 205° (b) 56.0m (c) 8870m*

22(a) 1.25m/s* (b) v=28m/s (c) t=18.2s

Distance (m) .

4

233 +

A B e A a0 o ol A b a1t A b o ik D

"ﬂ - T s e Y s G e an aa i t e e dm e AR G YR W G% AR Am e e e e m

% Time (s)

o0
o]
oy

(d)

It e s s s EREE TEST PAPERS - FREETESTPAPER.COM
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: Mathematical Formulae

Compound interest

Total amount = P} 1+ I
100

Geometry and Measurement

Curved surface area of a cone=arl

Surface area of a sphere = 4
" 1,
Volume of a cone = gﬂr h

Volume of a sphe_:re:f;inﬁ

Area of triangle ABC = %ab sinC

Arc length=r6 , where @ is in radians

1 .. .
Sector area= —2-r29 , where @ is in radians

Trigonometry
a b . C-
sinA smB sinC
a® =b* +c? —2bccos A
. Statistics

25
2

]

| Mean =

Standard deviation =

NN Y vt b e A e s e

FREE TEST PAPERS - FREETESTPAPER.COM
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Answer all the questions.

1. Write as a single fraction in its simplest form 2z __x_z
(x-1) x-x
2 x 2 X
x—1) x—x* (x—1) x(1-x 3
(1) (-1) x(1-x) Also accept ——
-2 1 x—1
= - W[M1]
(1-x) a-»
-3
=——-:._[Al]
—-X
inswer i, 21
2. In 2014, the world population is estimated to be 7.17 billion.

(a) 7.17 billion can be written as k trillion.
- Find the value of k. .
(b)  The population of Singapore is estimated to be 0.08% of the world’s population.
Find the population of Singapore.
Express your answer in standard form.

(a) £=0.00717..[B1]

(13)9-'9’55><7.17><109
- 100

=5.736x10°..[ B1]

Answer v(a) k=L [1]

313

4016/4E5NPrelim/14
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4

The numbers 6048 and 360, written as the product of prime factors are !

6048 =2°x33x7 and 360=23x3%x5.

Use these results to find

(a)  the smallest positive integer, k, such that 6043
(b)  the smallest ihteger, n, such that 360n is a multiple of 6048.

(a) k =2x3x7 =42..[BI]

(b) LCM =2° x3* x5x7 = 30240
360n = 30240

n=84.[BI]

Answer (a) k=..

is a perfect square,

) n=... [1]
Find the smallest integer value of x which satisfies the inequality
—2x+8 7x+3
< .
2 7
T(2x+8)<2(7x+3)..[M1]
—14x+56<14x+6
—28x < -50
11
x>1—..alsoaccept1.79 -
14 -
Smallest integer =2..[ Al]
Answer T RPIE 2]

REX I

"""FREE TEST PAPERS - FREETESTPAPER.COM
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5.

Solve the simultaneous equations

3._,=-1
PR A
-9+5y=-2x
15 5
3 1 AS S
(1):},.__Z ..—5 (Hx5: 4x 5y 5
Substituition Elimination
15 23
—9.'+5(—3—x—l)=—2x ' Zx+2x=—3—..[M1]
2 - 23 .23
—9+£x~§=—2x..[M1] ey
* 2 =2..[Al]
BB =
4 2 —9_+5y=—2(2)
x=2.[A1] 5y=5
_94+5y=-2(2) . y=1.[Al]
5y=5
y=1..[Al]

Answer X =..........,

FREE TEST PAPERS - FREETESTPAPER.COM
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6. @) Given 3%* =5%* =—27—, find k.
125

1

(b)  Simplify 3ab>x(9a'672)7.

3 3k 3 3
<“’(§) ‘(Ej
3k =3
k=1.[B1]

(bY3ab? x%a‘zb.. [M1]

b
= 3ab2 X'——Z—
3a
b3
=—-_[Al]
a
Answer (@) k= .ccccoiiiiiiin... [1]
B e [2]
7. The volume of a cylinder of radius r cm and height 4z cm varies directly as r’h.

If the base radius is increased by 70% and the height is decreased by 50%, find the
percentage change in the volume of the cylinder.

V., =#{.7rY(0.5h).[M1]
" =1.445mh
1.445m°h—nr’h

’h

x100%..[M1]
ar

=0.445x100%
| =44.5%.[Al]

ARSWEr oo, % 3]

4016/4ES5NPrelim/14
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8. Two provision shops in Hougang neighbourhood sell the same type of cbokies and
ice cream.
A box of cookies costs $2.50 at Shop A and $x at Shop B.
A tub of ice-cream costs $y at Shop A and $4.25 at Shop B.

2.50
This information can be represented by the matrix § =( 4;5) .
y .
The table below shows the quantities of cookies and ice-cream Adam and Samuel
planned to buy.
Cookies (in boxes) Ice cream (in tubs)
Adam 7 4
Samuel 6 2

' 7 4
This information can be represented by the matrix R = (6 2] .

Adam needs to pay $41.50 for his supply regardless of whether he buys from Shop A or
Shop B. :

Samuel pays $27 for his supply if he buys from Shop A and $29.50 if he buys from
Shop B.

27  29.50
By forming an equation connecting R, S and 7, find the values of x and y.

7 4Y250 «x 4150 41.50
= . L [M1]
6 20 y 425/ { 27 2950

7(2.50)+4y=41.50
4y =24

y=$6..[Al]
Tx+4(4.25)=41.50
Tx=24.50
x=$3.50..[A1]

. . . ) 41.50 41.50
This information can be represented by the matrix T = .

4016/4ESNPrelim/14
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9. A floor tile in the shape of a rhombus has sides of length 52 cm and a di/agonal of length

48 cm.

Find

(a) the length of the other diagonal,
(b)  the area of the floor tile.

2
(a)\/ 52% - (%%) ..[M1for applying Pythagoras thm]

=~/2128
Length of diagonal =2+/2128 =92.3cm (Bsf).[A1]
(b)Area = 2(5 (48)(v2128 )) ................. o

=22142s cm®  [1]
=2210cm>. [ Bl] '

10. & = {x: xis a natural number less than 12}
P = {x: xis a multiple of 3}
QO = {x: x is a prime number}
Find
(@ O PUQ,
i) n(PnQ),
(b) Express, in set notation, the set
{x : x is neither a multiple of 3 nor a prime number}.

(a)(i)%D U 0=1{23,5,6,79,11}..[B1]

()P A Q =1{69}
n(PNQ')=2.[Bl]

&P’ N Q’ 1B1] Aisdaécépt PUQ)

Answer @) oot [1]
O 1) WETUSRIT [

[(5) I [1]

4016/4ESNPrelim/14
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11. A model of a car is made to a scale of 1 : 30.
(a) If the actual length of the car is 4.47 m, find the length of the model in centimetres.
(b) If the total surface area of the model is 750 cm?, find the actual surface area of the
car iIn square metres, correct to the nearest square metres.

(@447 +0.3=14.9¢m. [ BI]
(O)lem? 1 0.09m” .[M 1]

750%x0.09
= 67.5 ‘
= 68m2...[A1]
Answer (@) ceeeeiiiiiiiiiiiil. cm [1]
() TR m’  [2]
12.  (a)  Sketch the graph of y =2(x+1){x~3). (2]
Answer (a)
y A
(a) Correct shape..[B1]
Correct X & y intercepts
& turning pt..[B1]
L -
-1 3
-6
(1,-8)

‘® @ Express x* +4x+10in the form (x-+A) +k.

_ (ii')’ _Hérfce write dowr_i the minimum value of x> +4x+10.

B)(@)(x+2) +6..[B1]

319

(i1) Min value=6..[ B1] Answer  (OXD) wcoieeeeieeeeeeee. [1]
165 N [1]
4016/4ESNPrelim/14
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13. (@
()

Factorise p® —9q* +6qr—r”’ completely.

Solve L - ! :—1—.
6x—1 4x+1 6

(@)p® —9q> +6qr—r*

=p° —(9q2 —6gr+ r2)

= p* —(3g—r)..[M1for factorisation]
:(p +3g— r)(p—3q+r)--[A1]

(B) 6(4x+1)—6(6x—1) = (6x—D(@dx+1)

—12x+12 =24x*+2x..[M1]

24x* +14x-13=0
(2x-D(A2x+13)=0

= % orx= —11—12-..[A1 for both correct anéwers]

() e

Answer [2]
b)) x= e - 12]
4016/4E5NPrelim/14
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14. In the diagram, triangle ABC is isosceles with AC = BC and ZACB = 20°.
BCY 1s an equilateral triangle and X is a point on AC such that CX = AB.

C
ZOM
X

A - B

Prove that triangle ABC and triangle CXY are congruent.

Since AC = BC (isos triangle),
AC =CY (BC = CY, equilateral triangle). [Ml]

AB=CX (glven)..[M 1]

ZCAB :@7‘_‘2& — 80°

Since ZYCB = 60°(equilateral triangle)
ZYCX =20°+60° = 80°
ZCAB = £YCX ..[M1]

AABC = ACXY(SAS)..[A1]

321
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15.

The line AB passes through the points A (0, —1) and B (2, 1).

(a)

(b)

Find the equation of the line AB.

(a)Gradient
_1-(=1)
~2-0
=1..[M1]

y =x—1.[Al]

(b) Gradient

=—1..[M1]

Reflect y - intercept(0,—1) about y — axis:
y=—x—1.[Al] '

Find the equation of the line which is the reflection of the line AB about the y-axis.

ARSWEr  (A)eemeeeeeeeeeeeeeee. 2]
) oo 2]
4016/4E5NPrelim/14
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16.  The diagram shows the side view of a solid figure.
It is made up of a hemisphere and a cone.

3cm

- 7Tcocm

(a) Calculate the exterior area of the solid figure to be painted, leaving your answer in
terms of 7.

(b) Given that 1 cm? of the surface area of the-figure requires 2 cm’ of paint, find the
number of identical figures that can be painted with 3 litres of paint.

. . (8 8Y ., . (8Y
(a)Exterior area = 27r(7) +7z{§) (—2—) 37 1+ 75(7) —7[(—)

2
=987 + 207 +337 [M2 for finding surface area of
=151x..[Al] " | hemisphere, cone and ring]

(0)3000+1517(2)=3.16 = 3..[ B1]

Answer (@) ceeeeeeiiiniiieeeiieeeeeeeeee [3]
(o) TR [1]
4016/4E5NPrelim/14
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17. The diagram shows a park ABCD in the shape of a quadrilateral.

Answer (b)

D

(a) If the actual distance of AB is 7.3 km, express the scale in the form of 1 : n.

(b)  Astatue is located at point Q which is inside the park ABCD and it is.equidistant
from B and C and equidistant from BC and DC.
Mark and label the point Q. - - (31

Answer (@) 1:i.....oo........ [11

4016/4E5NPrelim/14
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| 18. (a)

The point (I, 1) is marked on the diagram in the answer space.
On the axes in the answer space, draw the graphs of
. .. 1
@  y=x ) y=— (2]
x
y 4 y 4
[B1] [B1]
1+ 14
i > } >
1 * 1 o
(b)  Explain how you can obtain the number of solutions for x> = —12— and state the
x
number of solution.
(c) Write down the coordinates for the solution(s) to (b).

(b). Draw the two graphs y =x’ and y = —12- on the same axes aid find
' x

the intersection points of the two graphs..[B1]

There is only 1 solution..[B1]

i |
[Alsoaccept :Solve the two equations y = x° and y = —-simultaneously
B X

to find thesolution..[B1]]

C©@D.BY

7 e e

Answer () T SO
............................................................................................... [2]
(9} COpR - ) 1]
4016/4ES5NPrehm/14
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./-

19. (a) The heights, to the nearest metres, of 12 trees collected from Land A are
35, 38, 40, 42, 45, 57, 58, 58, 63, 67, 70, 75.
@) Find the interquartile range.

()  The box and whisker plot below shows the heights of another group of 12
- trees collected from Land B.

-] L .
35 40 52 - 70 88

height in metres

Comment briefly on the heights of the trees, in metres, on both lands.

(b) With the addition of one more tree of length x m on Land A, the new median
is 57 m. .
Write down the range of values of x.

(@)@ IQR

=,(63+ 67)_(40+42)“{M1] I

2 _ 2 =63 — 42 ..[M1] Median is included
=65-41 _
=24..[Al] | | = 21 ..[A1] Also accept

(@) Median, < Median, The treeson Land A are generally taller than
- thatonLandB..[B1]
IQR, <IQR, The heights of trees on Land A are more consistent
. than that on Land B [B l]
'-‘(b)0<x<57 [Bl]

Answer  (@D) coveeeeneneneaciienaen [21 |
[C1) I [1]

o) PP PP
........................................................................ 2]
4016/4E5NPrelim/14
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20.

In the diagram, ABC is a straight line.
AB=5m,BD=10m,AD =13 mand ZBDC =90°.

10

A 5 B C

(@) . - Find the value of cos ZABD .
) @) Write down the value of cos ZCBD .
(i)  Hence find the length of BC.

_(a)132 —10 +5% —2(10)(5)cos ZABD. [Ml]

cos ZABD =~0.44..[Al]

(b)(@) cos ZCBD = 0.44..[B1 Alsoaccept %]

10
i1)cosZCBD = ——_[M1
(i) BC AM1]

BC =22.Tm(3sf)..[Al]

Answer (a) ...

.................... 2]

(@) (1]
() oo, m [2]
4016/4ESNPrelim/14
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21. 0, A, B and C are four points on level ground.
C is on a bearing of 065° from O.
B 1s due east of A and south of C.
OB=0C=120m and ZAOB=90°.

" FREE TEST PAPERS - FREETESTPAPER.COM

North
C
65°
120 m
0
120 m
A B
Calculate
@) the bearing of A from O,
(b) the distance OA,
(c) the area of OABC.
(a)Bearing of A from O (a) Since OB =0C,
=65°+90° + (180° - 65° — 65°)....[M1for LCOB] ZCOB =180°—-2(65°)
=205°..[Al} =50°.[M1]
Bearing of A from O
OA =65°+50°+90°
(b) tan25° = — .. [M1] 205°..[Al]
120
OA =56.0m(3sf)..[Al]
(c)Area
| = %7(120)(1_29 tan 25°)+ -;-_(1 20)" sin50°.[M1] |
=8872.93 |
= 8870m” (3sf)..[Al]
Answer ‘(a)‘ e 2 2]
®) cieeeeeeeeeeeeem 2]
©) eieiieeeeeeeeem [2]
4016/4E5NPrelim/14
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22.  The diagram below shows the speed-time graph of a moving body over a period of

t seconds.
Speed (m/s)
A

v

10

5

> Time (s)

Calculate

(a) the acceleration during. the first 4 seconds,
) the value of v if the total distance moved in the first 12.seconds was 146 m,
(©) the value of ¢, given that the retardation was 4.5 m/s%.

(a) Acc.= _IZO:_OQ = 1.25m/s2..[Bl]'

(b)%(S +10)(4)+4(10)+ ?12—(10 +v)(4)=146..[M1]

2(10+v) =76
v=28m/s..[Al]

28—0
- (€)—4.5=—— "
) 12—t
~54+4.5t =28
4.5t =82 |

4016/4ESNPrelim/14
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330
(d)  On the axes in the answer space, sketch the distance-time graph of the object over
the period of ¢ seconds. .
Mark the distance travelled on the axis clearly. 2]
Distance (m)
A
233 o
146
70
30 -
0 Time (s)
[BT] for correct shapes for graphs
[B1] correct labelling of values
Answer  (3) .ocoieeee.m/s” [1]
®) e fs 2]
©) wooeeereeeemfs [1]
4016/4ESNPrelim/14
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Mathematical Formulae

Compound interest

Total.amount = P(l + _r_]
- 100

Geometry and Measurement

Curved surface area of a cone= arl

Surface area of a sphere = 4’

Volume of a cone= %mﬂzh
4 3
Volume of a sphere= gﬂr

Area of triangle ABC= —;—absin C
Arc length=r@ , where @ is in radiansA

1 .. .
Sector area= —2—r26 , where @ is in radians

Trigonometry
a b ¢
sinA sinB sinC
a®> =b* +c* —2bccos A
Statistics
o £
Mean = 22
2.f
2
- A x
Standard deviation = Z - z
2f \Xf
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Answer all the questions
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1 (a) (i) Factorise completely n’ —n. [2]
(i) Explain why n’* —n is divisible by 2 for any integer value of n. [1]
’ 2 2
(b) Given that iﬁ = —1-, where b # 0, evaluate __a__—!-_Si;_ . [3]
46 2 b
Sy e Yn? -1
(©) : Itis given that m =
(i) Find m whenn=0.5 and / =—3.05. [1]
(i) Express !/ in terms of m and n. [2]
Numbers are written out in three columns to make the following pattern:
Column 1 Column 2 Column 3
Row 1 3 8 67
Row 2 12 27 63
4 Row 3 27 64 59
Row 4 48 125 55
Row 5 D q r
[Row n [x ly z ]
(a) Study the patterns and write down the value of
® p (1]
@i g, (1]
G m
‘ (b) Find expréssions, in'terms of n, for each ofx, yand 7z 31
(c) It 1s given that Row m, Column 1 contains the first term which is greater than
90 000.
Find the value of m. [1]
(d) Itis given that Row s, Column 3 contains the first negativé term.
Find the value of s. [1]

Holy Innocents’ High School
‘Secondary Four Express / Five Normal (Academic)
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3 (a)

(b)

(©

Mrs Jones saved 12% of her monthly income and spent 25% of the remainder
on entertainment.

I MrsJ ones spent $528 on entertainment, calculate her monthly income. 2]

Mrs Jones bought a new sewing machine for $1440 at a 20% discount.
Despite giving the 20% discount, the shopkeeper still made a profit of 20% on

the cost price.
Calculate
(i) the price Mrs Jones would have to pay for the sewing machine if the
shopkeeper had not given the 20% discount, [2]
¢ (i) the cost price of the sewing machine. [2]

Mrs Jones invested $500 in an account which pays x % per year compound
interest.

She earned an interest of $220 in two years.

Calculate the value of x. [4]

4 The distance between two towns,. X and Y, is 350 km.
Andy left Town X on Sunday and reached Town Y at 06 05 on Monday.
He drove at an average speed of x km/h from X to Y.

(@)

(b)

©

Write down an expressxon in terms of x, for the time, in hours, that he took to
complete the journey from X to Y. {1]

On the return journey from Y to X, his average speed was 2 km/h less than his
speed from X to Y.

Write down an expression, in terms of x, for the time, in hours, that he took for
the journey from Y to X. [1]

Given also that the return journey took 20 minutes more than the journey from
X to ¥, form an equation in x, and show that it reduces to x%=2x-2100=0. [3]

(d) Solve the equation x> —2x—2100=0, g1vmg both answers-correct to two
decimal places. o _ N
(e) Calculate n hours and minutes, correct to the nearest minute; the total time -
© that Andy spent travellmg from X to Y and back to X. 2]
() Find the time Andy left Town X on Sunday. [1]
Holy Innocents’ High School - Preliminary . Examination 2014
Secondary Four Express / Five Normal (Academic) Mathematics Paper 2
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The diagram shows a loaf of bread.

It has a uniform cross-section ANBCD, in which ABCD is a rectangle.

O is the midpoint of DC and ANB is an arc of a circle, centre O.
AB=12cm and AD =8 cm.
The length of the loaf of bread is 25 cm.
(a) Show that angle AOB = 1.29 radians.
(b) Find
(i) the length of the arc ANB,

(ii) the area of the segment ANB,

(iiij thf':'_”;\_'tfc—)tal surface area of the loaf of bread.

(¢) The mass of the loaf of bread is 600 g.

" Another'similar loaf of bread is made, with a mass of 400 g.
' Fmd the length of thlS loaf of bread.

[2]

(2]

(2]

2]

21

301
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6  Answer the whole of this question on a sheet of graph paper.

When x copies of a book are produced, the cost, $y of each copy is given by the

2400

formula y =10+ .

X

(a) The table below gives some values of x and the corresponding values of y.

x 100 200 300 400 600 800 1200
1y 34 22 18 16 - |14 13 p
' () Find the value of p. ) [1]
(ii) Using a scale of 2 cm to represent 200 books, draw a horizontal x-axis

for 0<x<1200.
Using a scale of 2 cm to represent $5, draw a vertical y-axis for 0 < y <40.

On your axes, plot the points givenin the table.and join them with-a smooth
curve. ) (3]

(b) Use your graph to estimate the number of books to be printed if the cost of

producing each book is $15. 1]

(c) (i) By drawing atangent, find the gradient of the curve at the point where
x = 300. ‘ 2]
(i) State briefly what this gradient represents. (11

(d) In order to sell x books, the selling price of each book must be (25 - %) dollars.

(1)  On the axes in part (a), draw the graph of y = (25 —gxa) , for values of x
from 0 to 1200. ' ‘ [2]
(1)) Use your graph to find the range of the-number of books that should be
printed if no loss is to-be made, assuming that all books will be sold. [2]
Holy Innocents’ High School Preliminary Examination 2014
Secondary Four Express / Five Normal (Academic) Mathematics Paper 2
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56

K | 80

60°

50

52°

R

In the diagram, the rectangle KLMN represents a vertical cliff and KNBR represents
part of the horizontal surface of the sea.

The sea meets the cliff along the horizontal line KN.

A boat is at the point B, a rock is at the point R and RBN is a horizontal straight line.

- LK =56 m, KN = 80 m, NB = 50 m, angle KNR = 60° and angle KRN = 52°.

(a) Calculate
() KR
(i) KB,
(b) Calculate the angle of depression of the boat w!xen viewed from L.

(¢) Calculate the shortest distance from the boat to the cliff, KN.

(d) Calculate the greatest possible value of the angle of elevatlon of the top of the

. cliff when v1ewed from the boat. -

303

2]
3]
(2]
2]

2]

" Holy Innocents’ High School
- Secondary Four Express / Five Normal (Academic)

FREE TEST PAPERS - FREETESTPAPER.COM

L T

Preliminary Examination 2014
Mathematics Paper 2


https://freetestpaper.com

304 ) 8

8 (a) A polygon has n sides. Two of its interior angles are 140° and 160°, while the
remaining interior angles are each equal to 120°. '

Find the value of n. ‘ [2]
(b)
C
'fhe diagram shows a circle ABCD.
Angle BAD = 110°, angle ABD =36° and angle DBC = 54°.
AC cuts BD at P.
(i) Find
. (a) angle CAD, (1]
(b) angle BPA. ) 2]
(it) CDX, BAX and CBY are straight lines.
o :b_(_a) Cal}(;u»latc; an g]e ADX, ~showing ybur reasoning. _ 21
"(b) - Explain why X, D, B and Y lie on éAci’r'f:le. . (1] |
(¢) State wheré the centre of the'circle XDBY lies. 1]
Holy Innocents’ High School Preliminary Examination 2014
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R a S T

In tﬁe diagram, PORS i1s a parallelogram.
RS and QU produced meet at T such that RT =2RS and TU = UQ.

X is a point on QU such that XU = %QU .
— —
RS =a and SU =Db.

(a) Express, as simply as possible, in terms of a and/or b,

—>
® Sp, (1]

—>
(@) RP, {1]

LN

(i) UQ. . [1]
(b) Show that R, X and P lie on a straight line. [2]
(¢) Find

. Areaof ATSU
@ - ) (1]
Area of ATRQ

Area of APXQ
Areaof APQU "

(i) [1]

Area'of APOX
Areaof PORS

(i) [21

Holy Innocents’ High School Preliminary Examination 2014
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10 (a)

(b)

10 .

A survey is carried out to find the waiting times at two clinics.
The results are shown in the tables below.

ClinicA

Time 6<x<10]10<x<14|14<x< 18| 18<x<22(22<x<26
(x minutes) '
Number of 1 6 4 5 4
patients ~ '

Clinie B

Mean = 17 minutes

Standard deviation = 3.28 minutes

(i) ForClinic A, calculate

(a) the mean, [1]
(b) the standard deviation. : [2]

(ii) With regards to waiting time, which clinic is better in-its service?
Justify your answer. [1]

X oY P

The diagram shows a grid of squares.

A button is placed on one of the squares.

A fair die is thrown.

If 1, 2, 3 or 4 appears, the button is moved one square to the left.
If 5 or 6 appears, the button is moved one square to the right.

(i) The button is placed on square X.
The die is thrown once. -
Find, in its simplest form, the probability that the button is moved to the
right. [1]

(if) On.another occasion the button is. placed on:square Y.
The die is thrown once and the button is moved.
The die is thrown a second time and the button is. moved-again. C
~ Find, in its simplest form, the probability that the button finishes at @
(@ P, - o o (11
®) 0, | [1]
© 7 : [2]

(d) PorQorY. [1]
End of Paper
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Answers

i a (1) n(n+1)(n-1)

307 .

(ii).  -n’-nisa product of 3 consecutive integers with one or two
of the integers being even. Therefore it is divisible by two. B1

[OR If nis odd, then n + 1 is even. .. n(n + 1)(n — 1)is divisible by 2.

If n is even, then n(n + 1)(n — 1) is divisible by 2.]

b 2L
3
© () 0744 G) l=n®—8m’
2 @ © o p=75 G) ¢=216

(i) r=51

b  x=3r%, y=(n+1)’, z=67-4(n-1)OR74—-4n

() m=174 (d n=18

3 (a) $2400 () ) $1800
(©) x=20
4 (a) ﬁ h (®) ———350 h
X x—2
S
© 350 3 2_0 _ 20

x—2 - x —E
350x—350(x‘2)_ 1

x(x-2) 3
700 1
x> —-2x 3

x*—-2x-2100=0 (shown)

(d) x ~46.84 or -44.84 (e) 15h 17 min

‘5 ‘(a)‘ - LetM “be the mid;point of AB.

tan ZAOM =§
46
ZAOB =2Xtan §

=1.287 =1.29 radians (shown)

$1200

® 22 37
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OR [tan ZAOD :%

ZAOB =7z—-2tan'l%

=~1.29 radians ]
[OR using cosine rule:

122 = 10%+ 10 — 2 (10)(10)cos LAOB
ZAOB =1.29 radians}

(b) G- 129cm
(ii):l If ZAOB =1.287 radians is used, area of segment ANB =164 cm?
[If ZAOB =129 radians, Area =~16.5 cm” ] )
(iii) 1250 cm?
(©) 21.8 cm

6 (@) ()p=12

40 A
35
\ -
a(11)
30 y
X
X
25 ¥
B 3%
20 Rt dO)
15 S qx
SR tReERERLs
10 - : : .\‘;' o
@) A
5 .
0 >
0 200 400 600 800 1000 1200
Holy Innocents’ High School Preliminary . Examination 2014
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b 480 %10
c (1) Drawing of tangent line at x = 300
gradient = —0.027 £0.005
(11) Possible answers:
The cost decreases at a rate of $0.027 per book
The rate at which the cost is decreasing
The unit cost is decreasing at $0.027 per book
The rate of change in the cost
(d) 'i (i) The straight line-must pass through (0, 25) and (1200, 5).
(ii) 210<x<700(%10)
7 (@ (@) 89m (ii) KB=70m
(b) 38.7° (©) 433 m (<)) 52.3°
8 (@ n=7
® @ @54 (b) 88°
(i) (a)90°
“(b) ZLABY =180°—-(54° +36°) (Lsonast. Ime)
= 90°
= LADX
Since it satisfies the property of angles in the
same segment, X, D, B and Y lie on a circle.
(c) mid-point of XY
9 @ @) 2b ) a+2b Gii) —a+b
: e
(b) RX = RS +8U + UX
=a+b+— ! UQ
3
=a +b+ %(b—- a)
= 2 a +i b
3 3
2
=—(a+2b
3 ( )
_9
=2 gp
3
Holy Innocents™ High School Preliminary Examination 2014
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Therefore R, X and P lie on a straight line.

s
[OR XP = XU +UP

1
=—(a-b)+b
3( )

= 1—a+—2—b
3

1
=—(a+2b
3 ( )

1 2
= — RP
-3

Therefore R, X and P lie on a straight line.]

. 1
(© ) 2
.. 2
(ii) 3‘

U |
(ii1) €

10 (@ @ (a)'mean =17 minutes
(b) standard deviation = 4.88 minutes

(i) Clinic Bis better in its service as it has a smaller standard deviation
than that of clinic A. The spread of its waiting time is lesser and
hence more consistent.

® O 5
@)@ 5
w0

© 3
@ 3
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Marking Scheme ,
Preliminary Examination 2014
Paper 2
Sec 4 Express
1 a @) n’—n
= n(n2 - l) :
= nn+Dn-1) B2
( B1 for partial factorisation)
(i1) n® —n is a product of 3 consecutive integers with one or two

of the integers being even. Therefore it is divisible by two. B1

[OR Ifnis odd, then n + 1 is even. . n(n + 1)(n - 1) is divisible by 2.
If n is even, then n(n + 1)(n — 1) is divisible by 2.]

b 3a_1
4 2
ang . M1
3
l 2 2
Subst a = zb into __a_-i_—i@_
-3 b
—
> 52;2 (gb] +5b7
Na +560 M1
b b
i9_bz Zb
Y9 _3
b b
:2l Al
3
3
[OR b:‘Ea M1
2
a2+5(—a) .
Ja? +5b? _ M1
b 3
’ —a
2. '
, 49a2 7
- —a
= 4 :2-—
3 3
—4a —a
2 2
= 2- Al]
(©) @) 0.744 Bl
i) 8mP=n’-1 M1
l=n’-8m’ Al
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@ ® p=15
G) g=216
(i) r=>51

®b) x=3n"
y=(+1)
2=67—4(n-1)
OR 71—-4n

©  3m®>90000
m* > 30000
m>173.2
m=174
fAccept guess and check method)

(d) 71-45s <0
s> 17é
4

s=18

(Accept guess and check method)

@) —ZS—X 88% =22%
100

$528 X100
22

= $2400

[OR 25% of remainder = $528
Remainder = $528 x 4 = $2112
$2112 rep 88% of monthly income

21;2 x100 = $2400

-:monthly income =

$1440><100
80

~=$1800 .

® O

$1_440X100 _
120

= $1200

(ii) |

M1

Al]
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(©)

(®)

(©)

(@

(f:_)

®

2
220 = 500(1+—f—) ~500
100

\ 100 500

”_x_)_ 20,

\ 100 500
x=20

350 |

pe

- 350 h

x—2

350 350 _ 20

x—2 x -66
350x—-350(x—2)
x(x—2)

700 1

x?—2x _5
x?>—-2x-2100=0

GV

L (=2) ++/(=2)% — 4(1)(-2100)

2)

= 46.836 or —44.836

<4684 or ~44.84

350 350

: +
46.836 46.836—2

15 h 17 min

Time taken from X to ¥ =

He left Town X at 22 37

(M1 for 500(“1“36) )

35 =747h
= 7h28min
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Bl

Ml

M1

Al

M2

M1

Al
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5 (@) Let M be the mid-point of AB.

tan ZACM :g Ml
46
ZACB =2Xtan -g
= 1.287 =~1.29 radians (shown) Al
OR [tan mou:% M1

éAOB:z—Ztan"%

=1.29 radians. Al] .
[OR using cosine rule:

12%=10*+ 10* - 2 (10)(10)cos L AOB M1
ZAOB =1.29 radians Al]

() (@)  radius=0A
-. by Pythagoras Theorem,

OA = 82+62 =10 ' ) M1

Length of arc AB = 10x1.287 =12.87

=12.9 cm (shown) | Al
(i) Area of segment ANB = %(10)'2 (1.287) —%(10)2 sin1.287 Ml
=16.35 cm” = 16.4 cm® . Al

[For working, accept £ AOB =1.29, Area = 16. 45 =16.5 cm” |

(iii) Total surface area =12.87x25+2(8x12+16.35) +2(8x25)+25x12 Ml
= 124645

~ 1250 cm® Al
[ OR 2(8x12+16.35)+[(12.87 +12+8+8)x25]

.. [For working, accept £AOB =1.29, Total surface area =12474 = 1250 cm?

(€)  length of loaf of bread = 3/‘;83 x25 . ~ Ml
~21.8 cm ‘ | Al
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(@ Wp=12 B1
40
35
a(i1)
30
25 & \
20 X % === d(i)
15 s
10 =atys <
)
5
4] X x
0 200 400 600 800 1000 1200
(i) Draw the axes with correct scale and plot all given points. P2
’ (Allow P1 of not more than 3 errors)
Draw a smooth curve through all plots. C1
b 480 * io B1
(@) Drawmg of tangent line at x = 300 Bl
gradlent = -0. 027 +0.005 B1-
(ii) Possible answers: - : Bl
The cost decreases at a rate of $0.027 per book
The rate at which the cost is decreasing
The unit cost is decreasing at $0.027 per book
The rate of change in the cost
- {(d) (1) The straight line must pass through (0, 25) and (1200 5). B2
(Inaccurate drawing B1)
(i) 210<x <700(+10) (B1 for 210 and B1 for 700) B2
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7 (a) (1) By sine rule,
KR 80
sin60°  sin52°
=— 0 X sin 60° Mi
sin 52°
=87.92 = 879 m , Al
(i1) By cosine rule, ‘ A
KB* = 80% +50% —2(80)(50) cos 60° (correct substitution) M2
: M1 M1
: KB=70m _ Al
(b) Let the angle of depression be 8.
L. 0 .
- tand = — M1
bt L wo=3
i 0 =38.65°= 38.7° Al
56 :
]
!
]
1]
» ]
70 B
(c) Leth be the shortest distance from the boat to the cliff.
N in 60° = ll—
50
h =50 sin 60° M1
=4330m= 433 m Al
1 1 o
(OR §x80xh = EX 80x50xsin 60° M1
k= 43.30 m= 43.3 m Al
() Let x be the greatest angle of elevation
56
2
43.30
tan x= —0_ M1
43.30
x=52.28° = 52.3° Al
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(a) sum of ext angles =360° :
(n—2) 60° + 40° + 20° = 360° M1

360 —-60
n—-2=22_2"
60
n=17 Al

[OR using sum of interior angles = (n — 2)180°
(n —2)120° +140° +160° = (n — 2)180° M1
(1 —2)180° — (n — 2)120° =300°

60(n - 2) = 300
n=17 Al]
(b) () (a) LCAD = ZCBD =54°(.Zs.in the same segment) Bl
(b) £BPA=180°—(110°—54°)—36° (ext £ of A) Ml
= 88° Al
(accept other correct methods)
(i) (2) ZADX = ZABC (exterior Z of cyclic quadrilateral) ' BI
. - ) (for reason)
=36° + 54° = 90° : B1

[OR ZLZADC=180°—- LABC
=180° - 90° = 90°
(opposite £ s of cyclic quad) B1
Or Zsin opposite segments)
ZADX =180° —90° (£s on a st. line)
=90° Al]

[ORLADX = LACD + L CAD (ext £ of A) Bl
= LABD + ZCBD (/s in the same segment)
= 36° + 54° = 90° B1]

(b) LABY = 180° — (54° + 36°) (£ s on a st. line)

= 90°
=Z ADX : B1
- Since it satisfies the property of angles in the-
- same segment, X, D, B-and Y lie on a circle.
(¢) mid-point of XY. o B1

L = A ey s s iae cmaa e amaas

FREE TEST PAPERS - FREETESTPAPER.COM

339


https://freetestpaper.com

340 N s
9 (@ () SP=RQ (ATQR and ATUS are similar As )
B1

=a+2b Bl

— -
(i) UQ = TU
: —_—
=715 + SU

= —a+b Bl

—> 1
, [OR UQ=5TQ
1
= —(-2a+2b
2( 2b)
=—a+b Bl

i
OR UQ US+ SR + RQ

=—b-a+2b
=b-a B1}

- -
(b) RX RS+SU+UX

=a+b+%UQ

=a+b+§(b-a)

| no
N

M1

1]

-+
I

=

—~
(Y
+
N
o W
~—’

Il

W WM,

Al

2

Therefore R, X and P lie on a straight line.

- o D
[OR XP = XU +UP

1 .
=—(a-b)+b

3( )
=l—a+zb M1

3 3

1
=—(a+2b

3( )

1 x4
= — RP Al

Therefore R, X and P lie on a straight line.]
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S 2 .
(© () Dreaotalsy (-Ti] (ATOR and ATUS are similar A¢)

Area of ATRQ TR
2
4 :
2 4
leX Xh '
(i1) Area 0: Z}:XQ = ‘12 (The triangles have the same height, h)
Areao [010) EX QU xh :
- oX 2 ' B1
QU 3
' 2 A f APQU
.. AracfAPQY 3 Areaof APQ .
(111) = (from (i1))
Areaof PORS Area of PORS
2 Area of ATSU
=3 (APQX and ATSU are congruent As)
Area of ATOR i
2 1
= =X— from (i M1
3% (from (1))
_1 , Al
6
[OR Area of parallelogram = 4 X Area of APQU
= 12 units M1
Areaof APOX 2 _ 1 Al]

Areaof PORS 12 6
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342 10

10 (a) (i) (a) mean = 17 minutes Bl
(b) standard deviation = 4.88 minutes B2

(i1) Clinic B is better in its service as it has a smaller standard deviation
than that of clinic A. The spread of its waiting time is lesser and

hence more consistent. B1
2 1
) == B1
® @ c=3 .
2 2 1
il)(a) PP)= —Xx=== B1
() (@ P@P) 656779
; (b) P(@Q)=0 B1
‘ . 4 2 2 4
: P(Y) = —x=+Zx—, M1
(©) P =exctexy |
_4 Al
9
(d) l+0+%=—5— Bl
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