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Muathematical Formulae

Compound Interest

/ ry
amc w P4 e
I_otal amount ( IO())

Mensuration

Curved surface area of a cone = T r [

Surface area of a sphere = 4 7 #*

. 1 5
Volume of a cone =3 arh

. 4 5
Volume of a sphere =— 7 r°

| s
Area of tnangle ABC = 1 absin

4

Arc length = r & _where & is in radians

Sector area = —r~ ¢ _where & is in radians

1D |

Trigonometry
a b I
sinA sinB  sinC

at=b*+c*=2bccos A

Sratisiics

Mean == %—f}i

3

p; '.x,"" ‘-‘, )
Standard deviation = ’2 A Zj

V25 21
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Answer all the questions.

. Factorise the expression 16 -9m? —6mn—n® .
Answer . - 2 (2]
2. Giventhat 7' =3 and 7' =5 . find the value of 7",
Answer (2]
- s 1 1 |
3. Giventhat m +—5 =11, find the values of —|m-—|.
m 4 m
Answer ) jen 3]
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4. Y is inversely proportional to the square root of x, where x > 0. It is given that y = 12 for a

ggl(')ti/cular value of x. Find the decrease in the value of y when this value of x is increased by
0.

Answer [3]

2
5. Giventhat p=1- , fm—m:ﬂ , make m the subject of the formula.

Answer m = _ [3]

6. If 2 men can make 50 tables in 7 days, how long will 14 men take to make 225 tables?

Answer "__days [3]
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o 2x*y? )3 :
7. Simplify (54):5') —+| »EXpressing your answer in the positive index form.

Answer [3]

8. (a) A polygon has # sides. Three of its interior angles are 148°, 157° and 175°.

The remaining interior angles are 155° each. Find the value of n.

Answer n= (2]
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2.

1 : 8 e e oo
+—— as a single fraction in its simplest form.

Express
3% =12 Zep

Answer [3]

10. 1tis given that Cylinder 4 has a volume of 300 cm’. Calculate the volume of

(a)  Cylinder B with base radius % that of Cylinder 4 and a height thrice that of Cylinder A,

(b)  Cylinder C which is geometrically similar to Cylinder 4 but has a curved surface area 16
times that of Cylinder 4.

Answer (a) ) em® [2]

(h) cem’ [2]
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. L ) . | x+3 -
(@) Solve the inequality _.{+.\' < ~——2 < x+4. Represent your answer on the number line

below.

5 = ]
{ | >
i * g

Answer (a)

(b) Write down all the integers that satisfy —% +X=< i'i <x+4,
. 7

Answer (h)

1]
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12, The radius of a spherical particle is approximately 5 picometres.
Find. leaving your answer in standard form,

(a) the diameter of one such particle in centimetres,

(b) the number of particles that must be placed side by side in order to make a length
of 30 millimetres,

(c) the total volume, in cubic centimetres, of 1 million of such particles. Give your answer
correct to 3 significant figures.

Answer (a) - cm [2]
(b) ‘ (1]
() - =~ s~ cm’ 2]
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13. The point (1.1) is marked on the diagram below. Sketch the graph of y=3".

YA

[1]
14. (a) Express -x*+4x+7 in the form of ~(x+ h)2 +k.
Answer (a) ‘ ; (3]
(b) Hence, sketch the graph of y=-x?+4x+7 on the axes below, indicating the turning
point and the y — intercept. : 2]
. , )
A

LV
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15. The diagram below shows the cross-section of a snowglobe with centre O, of radius 5 cm.

The base makes an isosceles triangle O4B. AB is a tangent to the circle and is 13 cm long.
(a) Show that angle A0B = 1.83 radians, correct to 3 significant figures. (2]
(b) Calculate
(i)  the area of major segment CDE,
(ii)  the perimeter of the snowglobe ABEDC,
D
Answer (b) (1) em’ [3]
(i) cm [3]
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16. (a)  Lxpress the numbers 66 and 2520 as products of their prime factors.

(b)  Find the smallest positive integer. k. such that 2520k is a perfect cube.

(¢)  Find the smallest positive integer, n, such that 66n is a multiple of 2520.

Answer (a) 66 = S Y
2520 = {1]
Dk= - - [2]

en=__

2]
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17. The graph below shows the speed of a car during a period of 40 seconds.
(a) Calculate
(i) the speed of the car after 25 seconds,
(i) the deceleration of the car during the last five seconds.
Speed (m/s)
A
36 - e e -
A b i s e
8
»Time (s)
0
Answer (a) (i) _ m/s [2]
(ii) . misf[2)
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(3]

On the axes given below, sketch the distance-time graph for the whole journey.

(b)

Distance (m)

40

600 T
568
500 -+
424 4 - - -
400 +
300 —+
200 +
o + - - -
100 <

Time (s)

P
Pxamisier
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(a)
(b)

14
18. Intriangle ABC, AB=12cm, BC=13cmand AC =35 cm.
AC is produced to D and CD = 30 cm.
Explain why angle BAC is a right angle. (2]
Express each of the following as a fraction in its exact form.
(i) cosZBCD, A
Scm
(i)  tanZADB,
12 cm
(iii) sinZCBD.
D
Answer (b) (1) [1]
(ii) (1]
(iii) [3]
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19. The diagram below, which is not drawn to scale. shows two lines. 1, and. Lo, inlfe.rsectmg {it thef
point P(p.4)and cutting the v - axis at the points 4 and B(0.-2) respectively. The equation o
L)is2y+x-6=0.

(a)  State the equation of the line passing through A and is parallel to the x — axis.
(b)  Show that p = -2, and hence find the equation of line /-

(¢) Find the length of PB.

(d) A trapezium PABC with AB parallel to PC, has an area of 12 units®. Find the
coordinates of (. '

A

Pp.4)
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Answer (a) ‘[1]
' (b) [3]
(c) - [1]

(d) ( ; ) 2]

END OF PAPER
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Mathematical Formulae
Compound Interest

it
f

r
’ al < ( s P ] e
Total amount ( 100 )

Mensuration

Curved surface area of a cone = T ¥ [

Surface area of a sphere = 4 7

~ I 2
Volume of a cone =} xrth

. 4 5
Volume of a sphere =% ar

. | o
Area of triangle ABC = 5 absin C

Arc length = r £ _ where & is in radians

1 5 .. )
Sector area = - # . where ¢ is in radians

P

Trigonometry
a b ¢

sinA  sinB  sinC

ut =b*+¢* =2bccos A

Statistics

_
X
Mean = jT
2./
Standard deviation = f
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Answer all the questions.

1. Factorise the expression 16 -9m? - Gmn—n? .
6 - Am™=bmn -n* = 1L = (qm>+ bwmn + n*)
= (4= (2m +n)*

= [4 -Gt ][4+ (3min )]
= (4-3m-n) ('4+3m+\")¢

Answer (4-3m-n) (44 3""”‘) [2]

2. Giventhat 7 =3 and 7" =5, find the value of 7*".

T e T
= a9’x T

= (2)*x 5
= l35,/
Answer l 3 5 (2]
3. Given that m? +—lz- =11, find the values of l(m--—l—).
m m
T 1. 3
(m..ﬁ) =m 2R + e
= pn"-y-r{;;_ —
= “ - 2
= 9
b opr
= 3 oY "*3
Hence |, ';(m—%ﬁ = (3) o L(-3)
iek

3
& =
Answer <+ ° g:._{ ]

(e
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- 1=0 weny= (o

L]

\/:::

2= T
k=

NI

4

4. Y is inversely proportional to the square root of x, where x > 0. It is given that y =
ggg;cular value of x. Find the decrease in lhe value of y when this value of x is increased by
%

[

—

-2 Decrease In Valpe = *IQ.' 4

= & . Answer J# % [3]

12Jda.
het e view y-vale b€ Y

12 for a

G k2B
ZJ RN Q. j J9a
124
Ela

5. Giventhat p=1-

p-)

Al

n=(-py = m*

2
m

\!—Pm = |m-n

...-——-"‘1""'

> [op) =] =
*Tap]

2
m +n

— make m the subject of the formula.

. —> - B
2 me t [ehyn

mz

M

O P) ‘m

i (1-p)° 1‘*‘”*"‘

%= T}
N

——
-—

i
__n
i J cU-p+JC -1

S S & R—
J T p30-r]

=z LA
% J "P(_F—Zj //

N
Answer m= j: P(?-ﬂl) [3]

6.
MEn
2
X 7V= 1
| 4

Faklec
50

Ho
215

If 2 men can make 50 tables in 7 days, how long will 14 men take to make 225 tables?

o(a\jg
7
l
= =45,

Answer e days [3]
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_— 2x%y? )3 _
7. Simplify (5—4;?};; » EXpressing your answer in the positive index form.

—~ L y
54 15\4 4 \3 B <lgrzt5—2 -4_,1)
e = (e

= (3 yt)®
- ;-H%I \j.-v_

= 33X
i B
(j.'//

.
3

Sl
=Y
Answer lj [3]

8 (a A polygon has » sides. Three of its interior angles are 148°, 157° and 175°.

The remaining interior angles are 155° each. Find the value of 7,
1R —148° = 32° |
180° "?5—'}’“ e 23° (M\] £8 on %‘]‘ ‘W\Q_)
&0 = 195° = §5° . ] »
Taree of +he oxtedoy awmgles ave 32, 23 aviel O
[80°-)15%° = 257 (ad). 45 on Shlive)
Theve ave m"B) extentor aw@ls Tt ave LS -
3 234 B4 (h-3)(25)° = 360°

25n — = 3p0° )
on 7255“9 - 3‘9%'06‘) Answer n= '5 [2]
Ao = | 5/,‘,

(b) Explain why the interior angle of a regular polygon cannot be 130°.
het Yag no- of side< of the potygon e . .
Frtvioy £ = [Q0° —1%0° =70
om BS0Y L
. n= T:;,OC' = ’Igl/ 1]
Mz Nic nf i v Hae Y :
. Canngt ‘oeCTIF (Zn’ i ol Mottt sl i PY30m




Sx+2

9. [Express — + as a single fraction in its simplest form.
3x°-12 2-x
__5_}’_"'_3——- & g - '_____5,__'9:________. . -—\—:i-
3(x—4) 2% 3 -2)X+2) &

_ (51—?2,) — B(x+2) |
3(-2) (vt 2)
= 5L +2 ~-2x—b
3(1-2)(1f2)
_ 2% -4
B(x-2)(112)
= e (r.'?‘>
3(1-2) ((+2)
- w8 N
- 3 C l +2’) Answer 3(1“!’2)
“

(3]

10. It is given that Cylinder 4 has a volume of 300 ¢cm’. Calculate the volume of

(a) Cylinder B with base radius % that of Cylinder 4 and a height thrice that of Cylinder A.

(b)

Cylinder C which is geometrically similar to Cylinder 4 but has a curved surface area 16
times that of Cylinder 4.

\et bate rpdms ¢f cylvder A be T om and T helght be hem
@) Wlume of A = Tir*h = 200(m>

\oluwve of & = TC(Fr)"(3h)

= BHTmrh
= 55(300)
= HTERERA L,
(h)  hagniefC _ 1k )
Heig it oA l
- %
VD\\IN-Q G‘PC 4_ 2 .
Volweof A (’r) 3 Answer (a) 44 o’
L 64 « 200em
o, = 2L
gs \QZOOC_N\ L R
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o . o
(a)  Solve the inequality ——+ v =
3

(b)

<x+4, Represent your answer on the number line

below.
Ll e 2 XT3 53 o yx
sHXS =5 it s XS
3+ M £ XS X+ < 22X +¥
T £33 5 <X
-5 X £ 33
¥
-5 <X £ 3%
O —&
f —
-5 3% |

Answer (a)

Write down all the integers that satisfy —-]-+x <
-3

e
—_ L A=
540 €33y

x+3<.‘c+4.

Answer (b) fﬁ,z :3’_,; . —2 ’ "',',_1_9_1 [1]
b, 2,3

For
Examiner >
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12, The radius of a spherical particle is approximately 5 picometres.
Find, leaving your answer in standard form,

(a) the diameter of one such particle in centimetres,

(b)  the number of particles that must be placed side by side in order to make a length
of 30 millimetres,

(¢) the total volume, in cubic centimetres, of 1 million of such particles. Give your answer
correct to 3 significant figures.

Radye of poviicle = 5XIO* m |

(4)  Diaveter of owne paicle = 2X 5XI0%m
= \OX 1D m
= 100 X10X 107" m

= | X101 cwm /)

(30X 107 m+ (10x10™m) = 3 X109

(2) Voluwe of | pavicte = 4 (BT )2
= % X “le} Cy\s
Vobave of | milion paviidles = (I& X' 'D—H)X 0°

il
o
X
S
)

)

«@ 0.923599 X (0
5,24 ¥ 107 (3;343.2/

' -
Answer (a) | ¥ (0 cm [2]

9
(b) 23 XID [1]

©_5:24X1077 o o
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13. The point (1.1)is marked on the diagram below. Sketch the graph of y=3".

3 _2x Wn n= O/
A y= 3 y= 3°
=
(L
k3 ® W"eﬂ H = ] )
/ " =23
0 T )
=3

[1]

14.(a) ELxpress —x*+4x+7 in the form 0f_—,(l'+/2)2+](.
24414 = - (-4 -F)
= =[x ax+ £~ (Y7 ]
= - [ (%=23%~7
T (=)

=

2
Answer @) = C0=2)" 11 (3]

(b) Hence. sketch the graph of y=-x"+4x+7 on the axes below, indicating the turning

point and the y — intercept. ’
0N K
2.1
@ y-tercept: (0,%) g
@ hming pt> (2,1)

(2]

/7

-

\
e %

W= X +40 17
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(a) Show that angle AOB = 1.83 radians, correct to 3 significant figures.

(b) Calculate

(i)  the area of major segment CDE,
(ii)  the perimeter of the snowglobe ABEDC.

(0) het-the Toot of tue porpmamtar nerom point 0 4o B be M.
DM 5(.\""\ th MES —-ﬁ'
- bh
A 65 ,
.'?_OV\ MOB = "’é'—

MOB R O-OHBiDO?

Kop = 2 X MIB
= 2% 0-a12I106+
L ;sr%g = Fg¢3 (3sf). (Shown)

(b0 Aea of Major Secor OCDE = Li-(Cj)l(lﬂ»l-?&OlOM‘)
w 55662299 em™

Area of AOCE = 5 (5)(5)sm (1.93020\)

2 12 031F ¥4 ewm”

§

15, The diagram below shows the cross-section of a snowglobe with centre O, of radius 5 cm.
The base makes an isosceles triangle O4B. 4B is a tangent to the circle and is 13 cm long.

(2]

F‘emm%w of ABEDC = '71 L4495 + l(@—,f;) + (S

- Area of MojY egrent- Cog = 55. 662294 + (2- 081784
1 = 6717 twm* (?»9—1’-’)

G Koo of e o B2 550
22649195 om

By Anogoras’ Tuaaren ey 6T et )

OA = Igi_l_(é);’)“
- 1;
% O s Q-i;’f—; 5 Yom w_ AT e

= ‘H Tem (3e£) )
=%

For
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16. (a)  Express the numbers 66 and 2520 as products of their prime factors.

(b)  Find the smallest positive integer. &, such that 2520k is a perfect cube.

(¢)  Find the smallest positive integer, n, such that 66n is a multiple of 2520.

(@) (6= 2x3x\\ , 2520
2530 = 239(31)(5)(-:1_4/ =) 504\“
¢ 63
(¥} 2520k = 23%x3*<5%F x k 1 3

For 2520k Yo be o pecfect cube ,
k= 3x5*x7?
= 36}54

(C) Lbn 2 2LXx 3 Y v n
For bbn v e a mu\#p?e. of 2¢B2o, #bbn must
a - : e, 2520
N=2"%¥3 xs5xF as e factov

= 410,

Answer (a) 66 =ﬁ§” 1]
3 b
2520 = 27 X3 %54y,

(¢} m= MEO 2]

{or
bovammner '«
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17. The graph below shows the speed of a car during a period of 40 seconds.
(a) Calculate

(1) the speed of the car after 25 seconds,

(ii) the deceleration of the car during the last five seconds.

Speed (m/s)
A

36 |~ = e e

»Time (s)
0 20 05 32 40

1 F@) et sped of the ar o} 25™ second be Uwle .

U-%  _ 3b-3 ¢ GHthe)

25-10 32-20,

w=t _ x
5 -3
u=(Zxo)s
= lq %y
= Speed of cov at 25™ cecond e |9% M/,
Q) Aeteration - 2b-0
32-40
= — 45 ml
- Deceleaton e %m[sty
) 2.
Answer (a} (i) 193 m/s [2]

(ii) 4\\']";/ m/s* [2]
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(b)  Onthe axes given below. sketch the distance-time graph for the whole journey.

Distance (m)

A | ) |
600 T .: E E
ST~ — = =+ — — =
500 - | ? E
4244 — - - - L. L :
i <= i ]
: .
300 + : : :
200 - s -
R b == = s - : :
00 1 z -
.' i | 5
1 I i
0 20 32 40
Time (s)
Distance (overed ™ Aicsk 20 = 29% §
= 150w
Distance Covered Rom 205 to 39, — 5 (&4736) (32-20)
= Hdgwm .
DT coverel fom 335 o 40c - Loy (40327 (3L)
= \A4hd L

3]

bor
I xapuner's
fhe
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18. In triangle ABC, AB=12 em, BC=13cmand AC=5¢cm.
AC is produced to D and CD = 30 cm.

(a)  Explain why angle BAC is a right angle.
(b)  Express each of the following as a fraction in its exact form.

(i) CosLBCD, A
5cem

(i)  tanZADB,

(iii) sinZCBD.

12cm

D
(Q) BC—"‘: 13"‘
=159
A‘Cl'{" Prg)‘z_: 1;.4.:‘_}1'1—
= 169

SWte pc*= BCTr ABT, by converse of Rytuagorad Theorem

LABC . o ighT -tngle Mavgle anol £ BAC = Gp° |

(\o‘,) Cos LB = — s (189° - L&CD)
= — Cus (<£BCA)

- _ 5
1>,
ﬁ) i 12
(, +on LADB = ey
- 12
- 35 £
() MGO“: AR = ’%:YBOC.MX )2 ten
o= | QO cm™
BD*= 35*4q2
B = .“36@\ : 5
i = j;:]— e Answer (b) (1) E
S (3103)sin <¢BD = | 20 %
% _ !%D . -é-g
NACED = s i
_ 360 250
= =5 . (i 4

for

Use
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19. The diagram below. which is not drawn to scale, shows two lines, L; and L., intersecting at the

point P(p.4)and cutting the y — axis at the points 4 and B(0,-2) respectiv el), The equation of

L, |s2\+x~6 0. ’)?#LU\ -~k =) .%:*-&ii—ﬁ-g

(a) State the equation of the line passing through A and is parallel to the x - axis.

(b)  Show that p=-2, and hence find the equation of line £

(¢) Find the length of PB. 2‘7% C s Ve/ﬁdx\l*f loelow VO

(d) A trapezium P4BC, with AB parallel to PC, has an area of 12 units”. Find the
coordinates of C.

A

\P(;}A)
4 (0,3)
\ X
0 \x
\ L \d-:— Ji)ﬂ.“‘ 3

B(0,-2)

C (=2,r) L

(@) Wwen ¥ =0,
V):—"""{t())*$
y=3
Cooamates of A are (0,3) |

- Bauation of lineg passing tvgh A omd pavallel +o
A—-AXTS s \d 3

(0) When 1=p and y-= 4,

+= "2?""5
ip=
p =2 C‘Viown)/
E‘WQM' O'F L:. = --___.4 ~(-2)
: =5
= -3
Equodion of Ly Yo y= -3 =2,

)

Fin
P xannner s
1o
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(C) Lenatn of f& = j (-2-0)* + [4-(-2)]?

= T4+26
- @

= L. 22 ik CES»@)//

(d) het coordmates of C o (-2, )

“'2*{{:3 ~(-2)] 4+ @wd} X 2

= |2
15 +4-r7] - 12
C‘*l"‘ =i
-2 =
- C00dnodee of C ave (-2, -3)

2

Answer (a) \Lj:j [1]
(R ke ot NN
©) 632wk 1
d (.73 ) [2]

END OF PAPER




Class index Name
Number
; YA KA
i #om R E P S
*****
’ MARIS STELLA HIGH SCHOOL
%‘ SEMESTRAL ASSESSMENT TWO
SECONDARY THREE
MATHEMATICS 12 Oct 2016
2 hours
Additional Materials:

Writing paper (4 sheets)
Graph paper (1 sheet)

INSTRUCTIONS TO CANDIDATES

Write your class, index number and name on all the work yeu hand in.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use paper clips, highlighters, glue or correction fluid.

Answer all questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give
your answer to three significant figures. Give answer in degrees to one decimal place.

For n, use either your calculator value or 3.142, unless the question requires the answer in
terms of x.

The number of marks is given in brackets [ ] atthe end of each question or part question,

LThe total number of marks for this paper is 80.

This document consists of 10 printed pages.



L 8

A small pond can be filled by two taps 4 and B in 3 hours. Tap 4 can fill up the

pond in x hours while Tap B takes (2x+3)hours to fill.

(a) Find the fraction of the pond that can be filled up in | hour by

(i) Tap 4, [1]
(i)  TapB. [1]
(b) Form an equation in x and show that it reduces to 2x* -6x-9=0. (3]

(¢) Solve the equation 2x* -6x-9 =0, giving your answers correct to 2 decimal
places. (2]

(d) Explain why one of the solutions in (¢) is rejected. (1]

(e) How much longer does it take for Tap B to ﬁllvup the pond than Tap A4? Give

your answer correct to the nearest minute. [2]

The coordinates of points A, B, C"and D are (9, 9), (%, 6), (3, 0) and (1, 8)

respectively.

> o

A9, %9

D(1.8)

& > X
) 0 C(3,0)
(a) Find the length of AC. 2]
(b) Given that the point B lies on AC, find the value of 4. [2]
(¢) Find the equation of CD. {2}

(d) A line /, with equation 7y~-5x-18 =0 intersects CD at the point P. Find the
coordinates of P, 2]

(e) Find the coordinates of the point () where /; cuts the x-axis. (2]



3. (a) In the diagram, ABCD is a parallelogram. The point Q lies on AD produced.
The line BQ intersects CD at point P. [t is given that BF =7 em, BC =8cm
and DQ =4cm.

24 8em _ C

() Prove that triangles BCP and QAB are similar. [2]

Find

(i) PO, (2]

(i) Area of ABPC 2]
Area of quadrilateral 4ABPD

(b) In the diagram below, BC = CD = DA and AC = AE . Show that triangles
ABC and EDA are congruent. 3]




4. A series of diagrams of shaded and unshaded small triangles is shown below.

Diagram 1 Diagram 2

Diagram 3

Diagram 4

The shaded triangles are those which have at least one side on the edge of the big

triangle. All of the other small triangles are unshaded.

The following table shows numbers of small triangles,

Diagram 1 2 3 -4 5 n
Number of shaded triangles 3 6 9 12 x -
Total number of (triangles 4 9 16 25 ¥
Number of unshaded triangles 1 3 7 lE z

By considering the number patterns, without drawing further diagrams,

(i) write down the number of shaded triangles, the total number of triangles and

the number of unshaded triangles in Diagram 3,

(i) find, in terms of n, expressions for x, y and z,

(iii) find the number of unshaded triangles when n=2016.

2]
[3]
[1]




§. The diagram shows footpaths BE and CFE in a park ABCDE. There are Pokestops

at locations A, B.C, Dand E. Given that AB=82m. BE=140m, CE =120 m.

BCE =48 . DCE =59 and ABE = CDE =90".

{a) Calculate

(i) the distance between Pokestops A and E. 2]
(i) the distance between Pokestops (" and D, 2]
(i) CEB. (3]

(b) Given that there is a lure set to attract pokemons at Pokestops B, C and E. find
the area of the triangle formed by these three pokestops. 2]

(¢) Using the radar map, a rare pokemon. Snorlax, is sighted at . Given that
Snorlax will disappear in 15 minutes, determine if a trainer will be able to

catch the Snorlax if he runs from B at 10 km/h. [

Lsd
[



6. The diagram shows the positions of Tanah Merah Habour 11, a lighthouse L and
two buoys A and B. HAB forms a straight line. The bearing of 4 from H is 048", It

is given that HA =4.5km. AL =32km and HAL = 128"

(a) Calculate the

(i) bearing of L from 4, [2]
(ii) bearing of # from L. [3]
(b) A boat sailed from the habour along the route H4B8.
(i) The boat sailed at a constant speed of 5 m/s. Given that the boat
reached A at 09 45, find the time it left the habour. (2]

(i) Given that the height of the lighthouse is 130 m, calculate the greatest
angle of elevation of the top of the lighthouse when viewed from the

boat along its path from // to B. (3]



7. In the diagram, PQRST are points on a circle with centre 0. UP and UR are

tangents to the circle. 7TOQU is a straight line and QUR = 23"

Find, stating your reasons clearly,

(a) LORU , [1]
(b) £TPQ, ]
(¢) reflex ZPOR, (2]
(d) LPOR, 2]
(e) LPSR, [2]
() LORX. (2]



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

The area of a rectangular plot of land PORS in a primary school is 180 m?.

< xm >

2
! s
Im

2m

0 B
(a) Given that the length of the plot of land is x m, write down expressions, in
terms of x, for
(i) B, [
(ii) AB. [2]
(b) Hence, show that the area, y m?, of the chicken coop, ABCD, is given by

720
ym 196~ -, 2]

The table below shows some values of x and the corresponding values of pA

. 720
correct to 1 decimal place, where y=196-4x - ==,
X
X 5 10 15 20 25 30 35 40
¥ 32 84 88 a 67.2 32 354 18
(¢) Find the value of a. [1]

(d) Using a scale of 2 cm to represent 5 m on the x-axis Marxd 2cm
to represent 10 m* on the y-axis tm:w draw the graph of

y=196-4x-122 (3]
X
(e) By drawing a tangent, find the gradient of the curve where x =20, [2]



(f) Use vour graph to find
(i) the range of values of x for which the area of the chicken coop is at
least 60m”, (1]

(ii) the value of x for which the area of the chicken coop is greatest. (1]

- End of Paper -
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