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READ THESE INSTRUCTIONS FIRST

Write your name, index number and class 6n all the work you hand in.
Write in dark blue or black pen.
You may use a soft pencil for any diagi’ams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fiuid.

Answer all the questions from Question 1 to Question 13.

Write your answers on the separate Answer Paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case
of angles in degrees, unless a different level of accuracy is specified in the question.

The use of a scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

Begin your answer to Question 9 on a fresh sheet of writing paper.
At the end of the examination, hand in Question 1 to Question 8 and
Question 9 to Question 13 separately. - )

.. The number of marks is given in brackets [ 1 at the end of each question or part question.

- .The total number of marks for thls paper is 80.

This ~q'ué‘sti'o'n« paper consists of 6 printéd pages ,including the cover page.
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Mathematical Formulae
1. ALGEBRA

Quadratic:Equation
For the equation ax” + bx + ¢ = 0,

_ —b+b* —4ac

x=
2a

F

Binomial Expansion

n_ n nyl g nl 2,2 L 7
(@a+b)'=d + { a b+ 2a b "+ ...+ a b+...+b",
. ' r

n! n(n-1)...... (n—r+1) .

rin—r)! r!

. e . n
where n is a positive integer and [ ) =
r

2.  TRIGONOMETRY

Identities
sin®A +coscA=1.
sec’A = 1 +tan’A .
cosec’A =1+ cot’A .
sin(A+B)=sin AcosB+cos AsinB .
-cos (A% B)cos Acos BFsin AsinB .
tanAttan B
IFtanAtanB
"sin2A=2sin AcosA .
cos2A=cos’ A=sin?A=2cos’ A—1=1-2sin’ A .
2tan A
1—tan®A

tan(AiB)z

tan 24 =

Formulae for AABC
a b ¢
‘sinA sinB sinC
a=b+?-2bccosA. .

A= l'br: sin4 .
2
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3

Given that the line y = mx + 2 is a tangent to the curve y=k — x%, where m and k are

positive constants, express k in terms of m. t4]

.. 2 a 1 .
It is given that f_z dx = 5 , where a 1s a constant.
x

W) Find the value of J:iz dx (3]
x

(i) Find r% +bx dx interms of the constant b. [2]
X

‘ . . . 1
Find the coordinates of the stationary point of the curve y=x"+ — for x>0, and
x

determine the nature of the stationary point. : < [5]

_ Solve the pair of simultaneous equations
log8(2x+3y):—13—

J54% =376 [5]

P
The diagram shows points A, B, and C lying on a circle. The point P is such that the

‘lines-PA and PB are tangents to the circle. Given that BA = BC, show that
G) triangle BCA is similar to triangle PBA . @

)  ACXAP=AB S | | 21

- 2014/ Prelim Exam/ Additional Mathematics/ Sec 4E Paper1 ™ -~ ~ B . .. -Dunman Secondary Sckool
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In the diagram, the line .2y + x — 12 = 0 intersects the x and y axes as points.A and B
respectively. The perpendicular bisector of AB passes through the line at point M and

-and-intersects the x axis at point N. Find the coordinates of N. [6]

7.  The roots of equation 2x*> —x+4=0-are c.and §.

Without evaluating the values of o and B, form an equation whose roots are o’and §3’. (6]

ay

The diagram above shows part of the:graph of -y = 2}x+3]..In each of the following cases
determine the number of intersections:of the curve y= a(x:-—- h)2 +k with y= 2|x + 3| ,
. 'justifying your answer. -

) a=1,h=-3, adk=0" | . | 2]

i) a=-1,h=0, andk>6 4 : [2]
(i a=-1, k>3, andk<9 ‘ [21

" . 2014/ Prelim Exam/ Additional Mathematics/ Sec 4E Pdper 1 o . . Dunman Secondaly‘ School



177
Begin Question 9 on a fresh sheet of writing paper

9. (i)  Express the equation 3tan’x =4sec x + 1 as a quadratic equation in sec x. (2]
(i)  Hence solve the equation 3tan’x=4secx + 1 for 0<x < 2z (4]

(iii)  State the number of solutions of the equation 3tan’x=4secx + 1 in the range (1]

-3t <x < 3xn

10. A particle travels in a straight line so that 7 seconds after passing through a fixed point

0, its velocity, v ms™ is given by v=2¢> — 7t +5. Fiﬂd

6] an expression for the acceleration of the particle in terms of ¢. [1]
(i) the time and velocity at which the acceleration is zero. 31
(iii)  the distance from O-at which the particle first comes to rest. 4]

11.

The diagram shows a circle of radius 10 cm with a minor sector ORS, which subtends an angle

of @ radians at O, the centre of the circle.

@) Show that A, the area of the shaded minor segment as shown in the diagram is

givenby A =500 —50sin =~ . 2

(1)  Giventhat A is increasing at a constant rate of 5 cm’s?, express the rate of

change of @ with respect to time, in terms of 6. [3]
(iii)  Hence find the rate of change of § when 8 =n [2]

(iv)  State with a reason whether the rate of change of @ of will increase or decrease

for <@ <2x {1}

' 2014/ Prelim Exan/ Additional Mather;uztics/ Sec 4E P;zper I . Dunman Secondary School,
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6

12. Variables x and y are connected by the equation y =k a* where a and k are constants. Using

an experiment, values of x and y were obtained and a graph was drawn in which In y was
plotted on the vertical axis against x on the horizontal axis. The straight line which was

obtained passed through the points (0.173, 1.73) and (4.46, 4.70). Estimate

@) the values of a and &, to 2 significant figures [4]
- (i) the coordinates of the point on the line at which y = €" : : [4]
13. Jetty Floor Level
h Y(m) -
Sea Level

B el e e T

The height difference, 2 m, between the jetty floor level and the sea level changes with
time due to the tidal effects. It is given that & can be modelled mathematically as
h = 18 —1.1sinkt

where &k .is a constant and ¢ is the time.in hours from midnight.

The time between two consecutive high tides is 12 hours.

(i) - Show that the value of k is % radians per hour .

(2]
(1)  State the maximum value of the height difference # - [1]
Gii)  If the jétty can be used for boats to land only when the height difference,  is
~w1thm range of values 0.7 <k < 1.5, find the total: length of time:in-hours:in
a day when the boat landings are possible. ‘ (3]

END OF PAPER

2014/ Prelim Exan/ Additional Mathematics/ Sec 4E Paper.1 - ] . 3 " . Dunman Secondary School
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No | Marking Scheme Marks
1 | Substitute y=mx+2 into y=k — x* to eliminate y Ml
=>mx+2=k~x’
= +mx+2-k=0
H < .2 3 : 2 A].
Tangent if b*—4ac=0" ie. m*—4(1)2-k)=0 M1
k:l@~mﬂ
4 Al {4]
21 :
2 a 1
—dx=—=>|—| ==
'( x* 3 [ x:ll 3 Ml
=> _E_ ——E):l = qg=— Al
2 1 3
4
Hence f—%— dx:Z[—l] -1 Al
! x> 3L x}, 6
2ii | a a
AN —=5tbxde= | —dx+| bx dx
[vbrde= [ane [ s
272
=>1+[LJ _L 4 b 1,3 M1, Al
3 2 4 3 2 2 3 2 : 51
3. | ady 2
T M1
dy 2
Set Z—0=>2x—-—3=0 M1
=>2x=—2—3— = x'=1 => x=1 (asx>0)and y=2 Ml
x
Turning point coordinates .(1,2)
d’ 6 d’ 6 .
Z=2+? - Atx=l, dxf=2+1—4 =8>0 => Min pt. MI, Al (51
4. T
=2x+3y=83 Ml
=>2x+3y=2 ------- 1)
= \J(6X9)x. = 376> Ml
x 2x. ' . X
[ =>6232 =36 =>62 =6
e x=2y e @ Ml
‘{.Substituting into (1)
. . 2 4
2(2y)+3y=2 .‘.y=7 and x=—7- A2 (5]
5i | PA=PB  (extemal tangents to circle)
ZPAB = /PBA (since triangle. PAB isan isoseles triangle )
But also ZPAB=/ACB (alternate segment theorem) o Ml .

Since also given BA = BC _
then ZACB=ZCAB (since triangle PAB is an isoseles triangle )
Hence by AA similarity, triangle BCA issimilar to triangle PBA

A1l Deduct 1 mark
if final reason not
stated

187
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ummmv, Mathematlcs 4047/P1 Marking Scheme

(i) :sketch
shows 2 intersections

correct critical
point at (-3,0)

B2 — 1 mark

for correct
curve shape,

1 mark for
correct critical

1 8‘%?:&*"
Sii | Since triangle BCA is similar to triangle PBA ML Al
o ’ (4]
| =AC 4B scxap=aB?
‘ AB AP
6. | . . 1
Rearrange equation of line => y= —Ex +6
By substitutions of y=0and x=0 we get coordinates
A :(12,0) B:(0,6) B2
~.midpoint M is (6, 3) Bl
Gradient of perpendicular bisector = — —1—1— =2 Al
2
) 3-0 Ml
Coordinates of N (k,0) => P =2=>k=6-1.5=45
. coordinates of N (4.5, 0) Bl [6]
=t -tri2=0
7 ==X —Ex +24=
Sum of roots oc»+B=% Ml .
Prod of roots off =2 Ml
New sum of roots
o’ +f° =(a+p)(a? -af+ ) Ml
=(a+ B)((a+ B) -308)
(1Y
={=ll{=| =3(2)|==-2= Al
(6 -)
New prod of roots
(07p*)=(2) =8 Al
New. equaﬁon . ) Al (eithel'
= x* + %3—11 +8=0 ) accepted)
=>or 8% +23x+64=0 [6]- |
8. | (i) sketch shows 3 intersections B2 — 1 mark
' for correct
curve shape,

point at (0, 6)
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8. | (iii) sketch shows O intersections N

B2 — 1 mark
for correct
curve shape,
1 mark for
using critical
point at (3, 9)

[6]

i

M1

y=(c-3)"+9
9i. = 3(sec7‘x—1)=4secx + 1 Mi
=> 3sec’x —4sec x—4=0 Al
i | 3tan’x=dsecx +1 => 3sec’x—4secx—4=0
= (3secx+2)(secx—2)=0 Ml
o 2 ' 3 . 1
secx :——g- or secx =2 =>COsx :—5 (reject!) or cosx :—i Ml
For cos x =—1— = x= E,E A2
3°3
iii T St In . . [7]
| Solutions up to 3n = 3733 o including up to -3n : 6 solutions | B1
10: Acceleration, a= @ =4t—-7 ms?>
dt Al
Y lsa=0 = 4-7=0 ie 1=175s M1,Al
=2(1.75f - 7(1.75)+5=~1.125ms™ =1.13ms" to3s.f. Al
i | Set v=0 =>27-Tr+5=0 => (2t-5)(¢~1)=0=> r=1sor 2.5s | VL
- . . Bl
‘Take ¢ = 1 s for particle first coming to rest
- |"Displacement s = J- v dt => .[21‘2 =Tt+5 dt
208 762
= s_.-——-—+5t+c
o 3 2 M1
CA 2 7 _ .1
At t=0, s=0=>c=0. .‘.at t:'-l, S=’§—5+5: 2gm (2.17[]1) Al [8]
e e o
11i |Area of sector ORS = 5(1-0) 0=500 M1
Area of triangle ORS (using sine formula) = %(1 0)’sin 8 = 50sin 0
.area of minor segment (shaded portion) A = 500=50sin® cm® |Al
A Ml
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o

il

fdé:SO—SOcosG

|4 _dA =>5;(50—50cose)x19
dt do  dr dt
do 5 0

= =" rtads

dt  50—-50cos 6

Atf=m, i(?_: > = > rads™ (0.005 rad s™)
dr  (50-50cos (m)) 100

Al

M1, Al

-B1 (reasoning

on increasing

value due to
We ngte that reducing
as 0 increases frommto 2w, 50-50cos9 reduces from 100 towards 0 denominator)
de . . . 5 (8]
and hence — isincreasing from —— to very large values
dt 100
2
(Allow for explanation based o
12 | Taking logarithms to both sides Iny= xlna+ Ink Ml
i | Plotting In y vs x, we have a straight line of the form Y=m X + ¢
and m, the gradient of line=1na and
c, the y intercept =Ink Ml
Gradient between given pts : 470-1.73 =0.6928 = Ina
4.46-0.173 Al
g= 08 _og
470 = 06928(446)+c = ¢=1.6101 => k= ¢ =50 Al
1| At y=e'=> Iny=x ,then equation of the straight line becomes Mi
x=xlhat+rlnk = x= g _ sl =3.241
: ) (1 ~la a) (1 —0. 6928)
Clay=5241 ML, Al
the coordinates of the pointis (5.24,5.24) to3sf.
Accept (5.25,5.25) where pupils substitute values of @ and k found | Al (8]
13
i|Period=12h => —2—73-—712 => k—zn—z Mi, Al -
. ii | Maximum value of b = 1.8 - 1.1(-1)=29m
_ : Bl
iii | A=0.7 minimum valueas 1.8—-1.1(1)
18 — 1.1sin %t:l.S Ml
sin —g—t =02727 = %tz 0.2727 rad, 2.869 rad, 6.556 rad, 9. 152 rad | M1, Al
=1=0.5208, 5.4794, 12.5210 and 17.4790 Al
Length of time where boat landing is possible
=54794-0.5208 + 17.4790-12.5210 =9.9166h = 992h | ; 8

END OF MARK SCHEME
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Mathematical Formulae .
1. ALGEBRA

Quadratic Equation
For the equation ax” + bx + ¢ =0,

B —b+b* —4ac

x=
2a

Binomial Expansion

2. TRIGONOMETRY
Identities -
sinA + cos’A=1.
sec’A =1 + tan’A .
cosec’A = 1 + cot’A .

sin(A+B)=sin Acos Btcos Asin B .
cos{(A+ B)=cos AcosB¥sinAsin B .

tanA*tan B

tan(A+ B) = A2100
1¥tanAtan B
. .-SIn2A=2sin Acos A .

cos2A=cos> A—sin’ A=2cos’ A~1=1-2sin’ 4 .

an2a= 24
1-tan" A

Formulae for.AABC.

a ».b | c

sinA sinB sinC
@ =b*+*—2bccos A .

A= lbc sinA .
2

2014 Preliminary Exanv/ AddMath/ Sec 4Exp Paper 2 . Dunrman Secondary School
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1. (a) (i) Sketch the graphofy= 6x? for x> 0. 2
3 1

(ii) In order to solve the equation 3x? —2x2 —6=0, a graph of a suitable straight line is

drawn on the same set of axes in part (i). Find the equation of this line. [1]

(b) (1) Sketch the graph of y =Inx for x>0: 2]

(ii) Determine:the equation of the straight line which would need to be drawn on the

—X

graph of y =Inxin order to obtain a graphical solution of the equation x* = ¢*

Draw the straight line in your sketch in (i). [3]

2. @) Differentiate x cos 2x with respect to x. [3]

K4

4
(ii)  Using your answers to part (i), find jx sin 2x dx and hence find j x sin 2x dx. [5]

0

3. (1) Given the expansion of (1 + ax)"is 1 + 21x + 189x” +.. , find the values of aand n. [6]
(ii) Using your answer in part (i), find the coefficient of «* in the expansion of [2]

(1 +ax)" (2 - 12x + 42x%).

4. (i) Express in partial fraction. [5]

(i) Hence find I x=2

(2x-1)(x2—1)dx B

2014 j’reliminary Exanm/ AddMath/ Sec 4Exp Paper2 ) Dunman Secondary School
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3x-2

2x+

A curve has the equation y = f (x), where f(x) =

@) Obtain an expression for £ (x).

for x> 0.

(2]

(i)  Find the equation of the normal to the curve at the point where the curve crosses the

x-axis.

(3]

(iit)  Showing full working, determine whether the gradient of the curve is an‘increasing or

decreasing function.

(3]

The line y = 4 is a tangent to circle C of radius 3 units. Given that the circle passes through

the point A(1, -2),

(i) Show that the centre of the circle Cis (1, 1).

(ii) Find the equation of the circle C.

(iii) The circle C cuts the x-axis at point B and D, where D lies

(3]
[2]
to the right of B. Given that P

is a point on the circle such that BP is a diameter of the. circle C, find the exact value of

the coordinates of P.

The diagram shows a curve x = ky — yand a straight line I. p y u

It is given that the area bounded by the y-axis and the ———\

k
curve is 10% units®.Find

(a) the value of &, ’ 3]
(b) the equation of /, [2]
(c) the ratio of the areas A: B: C. 7 v[.7],

(4]

QV

(a) Prove the identity tan’x = sec’x tan’x — sec’x +1 [3]
(b)  Solve, for 0°<x< 360°, the equation cos’x + 3sinxcosx + 1=0. . | (5]
- (5) " Given that cosf = ﬁ.+1 and 0°< @ <90° ',> |
o 242
(i) find the value of sin@ in the form of Na=vb , 21
a
(ii) hence, prove that tan 8 =+7-4+/3 (3]

2014 Preliminary Exam/ AddMath/ Sec 4Exp Paper 2

Dunman Secondary School
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9. (a)  Solve the equation log_ x +log, x=-2. 4]
3

(b) Iflogs2=0.431 and logs 3 = 0.62, find the value of
@) logsy/3 - | (2]
(ii) logs 13.5 ‘ [2]

In the beginning of 2010, a certain type of bacteﬁa waé found at the bottom of a

seabed. It was known to grow with time, such that its population P, after ¢ years is

given by
P =50 000e¥ ,where k is a constant.
(1) Given that the population doubles in two years, show that k= %ln 2. [2]
Hence, find
(ii) the year in which the population reaches 450 000, 3]

(iii) the size of the population of bacteria in 2015, giving your answer correct to the

nearest 10 .000. [2]

10. The diggram shows a quadrilateralABCDE in which ZDCE = 90°, AB= 12 cm, DE =7cm
and LEAC =60 where 0°<§<90°. AABC is similar to ADEC .
(i) Show that the periméter, P cm, of the quadrilateral is given by ) [3]
P=19+19cos @+ 5sinb.
(i) Express P in the form 19 + Rcos(6 — ), where R>0, and o is an acute angle.  [3]

- (iti)) Find the maximum value of the perimeter, P. [2]

(iv) Find the value of @ for which P = 34. 3]

7cm

B C D

End of Paper2

2014 Preliminary Exam/ AddMath/ Sec 4Exp Paper 2 Dunman Secondary School
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i Secondary 4 Express
oUNM, Aﬁ; Mathematics 4047/P2 Marking Scheme
2014 EOY AMath Solutions
lai) YA aii)
3 1
2] 3x2—-2x%2=6
1
x2(3x-2)=6 [B1]
y=3x-2
) P
1bi) y=Inx 1bii) Inl=Ine** [M1]
. 2Inx=4-x
» y=- %x +2 [Al]
g Graph of straight line: [1]
1 .
Graph of curve: y=- 5x+2
e asymptote 1]
e Shape of graph in the correct
direction [1]
. d .
2i) Z(xcos 2x) = x(—2sin2x) + cos 2x M1, M1]
= —2xsin2x+cos2x [A1]
2ii) J'—Zx sin 2x + cos2x dx = xcos2x+c¢ [M1]
-2 -“xsin 2x dx =xcos2x — J.cos2x dx M1]
_“xsin2x dx =-—%xcos 2x,+lsin 2x+c [Al]
' %;.’5 » .
e 1z z 1. (= 1
[xsin2x dx =——| = |cos2| = |+=sin2|{ = | -0=— M1J/[A1]
R 2\ 4 4) 4 4 4 ,

! . ;1 : ’ o
3 (1+ax)"=1+nax+ (z-1) (azxz-) o
- Comparing coefficients, na=21= a’= 142—1
‘ n
-1 ) -1/ 441
T ISP )(—2,1.)=189
2 n

441(n—-1)=378n> 63n =441~ n=7 [A1l]
S.a=3

3ii)

- Coefficient of x* = (1x 42).+ (21 x— 12) + (189 x 2)= 168

T (143072 - 12 +423) = (1 + 21x + 1897 + .. )(2 — 12x + 42x7) [M1]

M)
M1]

M1

(A1)

(M1}/[A1]
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4i) x4 A B L,C M1]
(2x-1)(x*~1) 2x-1 x-1 x+1
C 22X —=4=Alx-1){x+1)+B(2x - 1)(x + 1) + C(2x - 1)(x ~ 1) [M1]
When x =1, -2 = B(1)(2) = B=-1
Whenx=—-1,-6=C(-3)(-2) = C=-1 [2 correct: 1m]
1 .
When x = l, ~3= A(——)(—:i) = A=4 I3 correct: 2m]
. 2 272 :
2x—4 _ 4 5 1 1 (A1]
(2x-1)(x*-1) 2x-1 x-1 x+1
. 2x—4 _
4ii) j S dx=2In(2x- 1) In{x~1)—In(x+ 1) + [M1,M1]
(2x-1)(x‘—1) :
x—2 1 1
dx=In2x-1)— —In{x-1) ——In{x+1) + ¢ [A1
I(Zx—l_)(xz——l) ) 2 2 '{ ]
S) Pog= (2x+3)(3)—-(322c—2)(2) M1]
(2x+3)
=6x+9—6x2+4 N 13 i (A1]
(2x+3) (2x+3)
. . 2
Sii) At x-axis,y=0, 3x—-2=0=> x= —5 [M1]
> 3 9
Atx=—,gradlent=-—-——-———2—=__
5]
2] —{+3
3
. 13
Gradient of normal = —B- [{M1]
13[2) 26
= ——1 —|4+c = c= —
- 913 27
- The equation of the normalisy = ——1—3-x+—§—’67- ' (A1]
3 -52
5iii) /() = 13[-2(2x +3)7(2)] =——= - [m1]
(2x+3)
Whenx>0,  (2x+3)'>0= #'(x) <0 M1

. P{x) is a decreasing function. [A1]

‘.Pagez ) B _ - - - DupmanSecondary School/2014 Prelim Exams/4047P2,



6i)

6ii)

6ii).

Since the max y value is 4 and the radius is 3 unit, the y coordinate of the centre is 1.

Let the centre be (x, 1)
2= (x—1)+(1+2)

9=(x-1)*+9
x—=1=0
x=1

Hence the coordinates of the centre is (1, 1).

(x—1P2+(y-1)*=3?
X*—2x+1+y*—2y+1=9
x4yi-2x-2y-7=0

AtB,y=0, x*—2x—-7=0

—(2)£ A=A ()
20)
i 244132 _ 2442

2

X=

2
= 1—«[5 or 1+\/-2- (Rejected)

Hence the coordinates of B is (1—\/—2;, 0)
Let P be (x1,y1)

1= (1—2\/§+x1 0+ylj

yi=2

Hence the coordinates of P is (1_+2\/—?:, 2)

7b)-

‘79,,'; ._

b

2 2
X1= 1+2\/-i

; 2 3| 2
E_E|_64
2 3 6
3k* —-2k° _ 64
6 6
k=64 = k=4
gradient.of /= ;—i ==1. .
8 OTI= =y

fquatidn of Iis Yy =—x+4

x=4y-y’
4-y=ay-y
y'—Sy+4=0
(y-1){y-4)=0
y=lory=4

‘area of B+C=0.5x4 x 4 =8 unit?
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M1]

{m1]

(m1]

[A1]

(M1}

(m1]

[A1]

(81]

[m1]

(M1
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4 1
Area B = I4—y dy + J.4y—y2 dy M1}
1 0
2 1 2 3P
2 . 2 3 0
1 1 37
={(16-8)-(4-—=)]+(2 ——) = — M1
[ | )=( 2)] ( 3) o (M1]
Area C = £l —8= 1 {m1]
6 6
Area A = 10—2——2’1=2 [m1]
3 6 2
A:B:C=—%Z:§z:1—1-=27:37:11 [A1]
6 6 6
8a) LHS = sec? x tan’ x—sec’ x + 1
—(tan x+1)(tan X) — (sec X= 1). M1, M1]
=tan®x+ tan’ x—tan’x - [M1]
=tan'x =RHS

8b)  cos’x+3sinxcosx+1=0
cos? x + 3 sin x cos x + sin® X + cos> x = 0
2cos’ x+3 sinxcosx+sin*x=0 [M1]

(2cosx + sin x){(cosx+sinx) =0

tanx=-2 or tanx=-1 [Mm1]
basic angle = 63.43° basic angle = 45° M1]
x=116.6°, 296.6" . x=135°%, 315° (AL, A1]
\/(2\/5)2 -(v3 +1)2
8c) sinf= M1
ci)  sin 2 [M1]
\[8 [3+1+243] /8 PREN)
242 222
2(2-3) Jif(-\/zesf) 2-5
= = I - = [Al]
22 22 2
8cii) | Opposite side of 8 = J(zﬁ)z 3+1 \/8 [3+2J§ +1] Jalof
| 4-23 .
tan §= 1N [(M1]
an J§+
g 4™ 23 2- J§ 2-3 P
41285 248 228
= f——ﬁ—‘/:ﬁ s.tan @ = \/7—4\[5 [A1]

- 4-3
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9a)

gbi)

9bii)

9ci)

9¢ii)

i

. Pages .

log, x + log, x _ _

195

l 3 M1]
X Jjog _3x
log — x
gx 3
1 1
+ = [M1]
log, x—log, 3 log 3+log x
Lety =log, 3
2
—L+—L=—2 = —_—=—2 = I —y*=-1
I—-y 1+y I-y°
Y =2 = y=+v2 or 2
log, 3 = \[2_ or log, 3 = —\/E [M1]
1 i
x=3" or x=3" _
x=2.17 or x=0.46 (Al Al]
1
logsx/g = —logs3
2
-1 062)-031 [A1]
2
27
logs 13.5= Iogs-—é— =logs27 —logs 2 [M1]
= 3log; 3 - 0.431= 3(0.62) - 0.431= 1.429 [A1]
When t =0, P = 50000 [M1]
Whent=2, 100000 = 50000e* ‘
2 =% [M1]
= In2=2k= k=%ln2
(lm.z)
450000 = 50000¢'*
-I-IInZ
9=¢> [M1]
ln9:%tln2 = t=6.34 years [(m1]
When the year in which the population will reach 450000 is 2016. [A1]
- o)
Whent=5 ~ P=50000‘* "/ . (M1]
' P = 282842 = 280 000 {A1]

" Dunman SecondarySéhoo!kOltl Rrelin‘l.EI\'ams/40?17P2~ —
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10i) Singz—?—zg: BC=12sin @

sin9:§7—E—:> CE =7sind [M1]

cosB:%Q: CD=7cos @

cost9:—1f11—2g = AC=12cos @ M1].
P=19+12sin @+ 12cos §+7cos @ —7siné [A1]
=19+19cos @ +5sin g
10i) R= 192 +5% =+/386 [m1]
tanax :-§— = a=1477" [M1]
19
P =19+ +/386 cos(6-14.7") (A1]
10iii)  Max P occurs when cos (9—- 14.7° ) =1. - - M1
S.maxP=19+ /386 = 38.6cm ' [A1]

10iv) 19 + /386 cos(6—-14.7)=34

cos (6 —14.7") =0.7634 ' [M1]
0 —14.7=40.23° . A (M1]
0 =54.93°~54.9° [A1]

. Page6 ) ) Dunman Secondary School/2014 Prelim Exams/4047P2




	SA2 Dunman Secondary School



