Visit

FREETESTPAPER.com

for maxe papeus

£ Website: freetestpaper.com

-acebook.com/freetestpaper

witter.com/freetestpaper


https://twitter.com/freetestpaper
https://freetestpaper.com/
https://facebook.com/freetestpaper
https://freetestpaper.com/

——— e s e Poom ey e o o ey e f' e ey e
. ot e . LI s e Vo LS i ve'r 5 s ¥ .
eoord 3‘.-:;;, oL Vet ML uv.’i Wier (T3 teed LT AT (A (RN Ko @ <

TANJONG KATONG SECONDARY SCHOOL

Preliminary Examination 1 2016

Secondary 4
CANDIDATE
NAME
CLASS ' INDEX NUMBER
ADDITIONAL MATHEMATICS : 4047/01
Paper 1 Tues 30 June 2016

2 hours
Addltional Materials: Wriling Paper

READ THESE INSTRUCTIONS FIRST

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

You may use an HB pencll for any dlagrams or graphs.

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

Answer all the questions,

Write your answers on the writing paper provided,

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal In the case of angles in
degree, 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 ¢lear presentation in your answers,

At the end of the examination, fasten all your work securely together,
The number of marks is given in brackets { ] at the end of each question or part question.

'The total number of marks for this paper is 80.

This document consists of 6 printed pages.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax? + bx + ¢ = 0,

5 ~bx b —4ac
2a ’

Binomial Theorem

(a+b)"=a"+(';)a"‘ b+ (;) d’"b’+...+(")J"b’+-...+b",
r

where n is a positive integer and n] SO S (ol VR Ul )
r (n=r)ir! rl

2. TRIGONOMETRY
Jdentilies

sinf A +cos®A=1

sect A=1+tan* 4

cosec? A=1+cot’ 4
sin (4 % B)=sin 4 cos B £ cos 4 sin B
cos (4 # B)=cos A cos B *F sin 4 sin B
tan A tan B
l¥tan dtan 8

sin24=2sinA cos A
cos 24 =cos’ A —sin* A=2cos? A~ 1 = | - 2 sin* 4
2tan 4

l-tan® 4

tan (4 & B) =

tan 24 =

Formulae for AABC S
a, b ¢
sind sinB sinC

a* = b2+~ 2be cos A

= L perni 4
>
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Find the range of values of & where k = 0 if the roots for the equation
ko + (k = 2)x +4k =0 arereal,

A particle moves along the curve y=6+ —l,- such that the y-coordinate of the particle
x

is decreasing at a constant rate of 0.04 units per second,

Find the rate of change of the x-coordinate when x = 2, [4)
Given that fl [j(x) B l]dx =§, evaluate

3
M [/, [2]

" ) -1
) [0+ 0dx= [T/ +1dx. [2)
(i)  Write down the first three terms in the expansion, in descending powers of x,
l 7
of |2x~—]. 3
( ¥ 3x) (3]
i
(i) Hence find the coefficient of x*in the expansion of (x’ + 2{2:— -3'—-) . (2]
X
Given that the roots of 2x* +3x-6=0 are 2a+ B and 2 +a, find & quadratic
equation whose roots are a and f. [6]
[Turn over
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A bowl of hot soup was left to cool such that ¢ minutes later, its temperature, H°C,
is given by H =25+70e""!, where k is a constant.

When ¢ = 2, the temperature of the soup is 80°C. .

(i) Show that k= 0,1206. [2]
(if)  Find the time taken for the soup to reach 40°C, ‘ (2]
(i) Explain why the temperature of the soup reaches 25°C after a long time, | [
(V) Sketcit the graph of H against ¢, (2]
(8) If @**b* =a""b’, prove that (2+x)Iga = xlgb. (3]
(b) Solve (2log,x + 5)log, x =3, ) [4]

The diagram shows part of the curve y = In x and a tangent to the curve at x = &
which also passes through the point (0, ~1).

YA
y=Inx
0 %
S
(i)  Find the equation of the tangent. (5]

(i) Write down an inequality for m if the line y = mx ~ | where m >0
(a) intersects the curve exactly 2 times, (1]

(b) does not meet the curve, (1]

4047/t /SecAPrelims 1'15
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X
P
A
B
Q
Y
The diagram shows points A, P, B and Q lying on a circle with diameter 43,
The tangent to the circle at B meets AP produced at X and AQ produced at Y.
(i)  Prove that triangle APB is similar to triangle ABX,
Hence express AB? in terms of AP and AX, (4]
(i) Express AB* in terms of AP and PB. [(r]
(iii) Using your answers in (i) and (ii), show that PB* = AP x PX., (2]
7
~N
0 " x
The diagram shows part of the curve y = x’. Points P and R lie on the x-axis.
The line OR intersects the curve at Q(2, 8). QP is perpendicular to the x-axis.
Given that the ratio of the shaded aren to the area of triangle POR is 2: 5.
(i)  Find the shaded area. (3]
(i)  Find the coordinates of R, [{3]
(iity Determine whether QR is the normal to the curve at Q. (4]
[Turn over
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The tidal height, y metres; at a jetty on a particular day can be represented by
the equation
y=1.6+14cos(kr)
where f is the time in hours after midnight and & is a constant.
The time between the first high tide and the next high tide is 14 hours.
() Show that k = i_;-

(i) Find the minimum'tidal height for that day and the time it first occured.

(ilf) For how long between the first high tide and the next high tide was the tidal
height at most 1 m high?

2
Given that 4f+23x 8x l=ax+b+-7§-t£—-,
X' +x-2 X +x-2

(i) find the value of each of the integers a, b and ¢.
Hence, using partial fractions and the values of a, b and ¢ obtained in part (i), find

. 4x’ + 3% - 8x ~1
(")I PIPRC

End of paper

1]
(3]

(5]

(4]

(6].

4047/11SecAProfims 1'15



Answers
1. --2~sk$—2-,k==0 -

3 5
2. 0.16 units/s
3.0 4 ii) 8

@ Jar 148 0%
4(') 128x -TX +—3—-.\’ Fpsennes (li) =224
8 x4+ vl-x —-l= 0
2
6.(i)) 12.8 min (iv) H 1\
95

28 henowasonsaresmenses
> !
1) x=—or 43
27
8.3y y=x-1 (iifa) 0<m<1 (BYym>1
9() AB'=APxAX
10.() 4units? (i) (4.5, 0) (iii) OR is not the normal to the curve at Q.
11.Gi) 0.2 mat 7 am (i) 5.03 h
e——xz3 DT SO “Zynix—
12.(i) 4x~-1+ G- (i) 2x x+3!n(x+2) 3In(:c D+c
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No. . Solution

Remarks

t (k =2) - 4(k)(4k)2 0
(k=2+4k)k-2-4k)20
(5k = 2)(=3k-2)2 0
(Sk-2)(3k+2) 50

Mt  Correét sub for
discriminant
Bl D>0

M|  Factorise

i Sk< g-,k #0 Al
3 5
Total | 4 m
2 a2 Mi
de X
=y & _dy dx
=2 = =
Atx=2, dr e dt
_004..-2-)‘93 ! MI Zc}nwuhsub
2 Bl —=-0.4
dx t
—=(.16 Al
d!
Rate of change of x = 0.16 units/s
Total [dm
3() , . . M1  For splitting
j_' S (x)dx = j_, S(x) +1dx~ I_'Idx
=3 "[I]Z.
=4 Al
3(if) M1 Change signs &
f:f (x)+1dx + j:f(x) +1dx limits
= s(x)+1ax
-3 Al
. Total {4 m
4(i) 2x--l-]7 =(2x)" + ’ 2x)° ek 147 (2x)’| - M
3x 1 3x 2 3x
et M B, B2 Expansion
3 k|
- 1 mark for each
CrTor
At
) x? +2)(128x’ —%x’-f-%z-ix’-b ..... J
448 224
= - Ml
coeff ( 3 ) -
=-224 Al

Total

Sm
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2015 Sec 4 Prelim 1 Add Maths P1
No. Solution Remarks
3 2a+p+2ﬁ+a=~% Ml Findsum=-—b-
a
a+/3=-l ¢
2 Bl
Qa+ pY2f +a)=-3
4ap +20° +2a +af =-3
Ar2l . d M1 Find prod= <
saf +2(a + B) ~2a8)=-3 a
1
op =-3-z(— -;-) M1 Using (a + B)*
o Bl
aff >
. TN P .
Equationis 2 AL/ must=0
Total
6(i) | 80=25+70e" M1 Sub/=2, H=80
- _ 35
T
2k =in2 M1 Take In both
70 sides & result
k = 0.1206
6(ii) | 40 =25+ 70e ™
Goner 13
70
-0.1206t = |n.l..5. M1 Using In on both
70 sides _
(=12.8min Al or 12 min 46 scc
6(iif) | Asrbecomes very large, 70¢™ approaches zero, Bl
So the temperature reaches 25°C after a long time,
Gl sha
o o
Gl 95,25 seen
p1] T
> !

7m

Total
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7(a) 2 e gt = b5 4 b M1 Group/Rearrange
@™ = p M1 Indices or log law
(4+2x)lga=2xlgbh B1 Taking Ig on both
(2+x)lga=xgb sides and result

7(b) 2a* +5a~3=0 M1 By sub to get
Leta= log,x (@+3)2a-1)=0 qead eqn

a=-3 or a= 1 Bl
2
1
log,x==3 or log,x =E
x= -l—- or x= Jg Al Al
Zl
Total| 7m
8(0) | dy 1 M1 Differentiate
lde x
dy 1
=k —=—,y=lnk
0T
1
y=lnk=(x=k) M1 Find eqn at x=k
1
~1=£(0)- L +Ink MI Using (0,-1)
Ink=0 Bl wvalueofk
k=1
Egnofigt: yex-1 Bl
8G1) | ayo<m<1 B1 / accept
m <their grad
B> | Bl facupt
(b) m >their grad
* their grod must
be >0
Total | 7r

2015 Sec 4 Add Maths Prelims 1 P1 MS
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No. Solution Remarks
(i) LPAB= £BAX (Common angle) Bl
ZAPB =90° (£ in semi circle) Bl
ZABX =90°  {tangent perpendicular to radius) Bl
So AAPB is similar to AABX.
AB_AX
AP AB
AB' = APx AX B1
o(ii) By Pythagoras Thm,
AB' = AP + PB’ Bl
9(iii) | AP*+PB*=APx AX M1 Equating (i)
PB? = APx AX — AP
PB} = AP(AX ~ AP) M1 Factorising seen
. PB? = AP x PX (shown) & result
Total 7 m
100) | Shaded Area = [ xdx B
el o M1 correct integration
4[;: ﬁ = dunits Al
10(ii) | Areaof triangle PQR = 10 units’ Bl
1
-2-xPRx8=IO MI use
PR=2.5 area/discriminant mthd
R(4.5,0) Al
10(iii) | gradientof QR=-3.2 Ml
-4-}: =3x?
222 La12 } BI
dx
Since grad of normal = —Tli- # gradient of OR, M1 grad of nonmal
So QR cannot be normal to curve at Q. B1 correct conclusion
Total | 10 m
145
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No. . Solution Remarks
T
no | 2z_, M1
k
7
: =2 (sh
7 (shown)
11(i1) - M1 soi
cos(—~1)=-l
7
Minimal tidal height = 1.6 +1.4(-1)
=02m B1
Al7 am Bl or 0700
11(i Ml F &=1
) 1.6+1.4cos(£r)=1 | Famis
7
cos(%r) = -0,42857
Basic angle = 1.1279
%::2.0137. 4.2695
1=4.4868, 9.5132 b1 BY
M1 2™ ans~ 1" ans
Duration = 5.026 h Al
Total | 9m
12(i)
Ax -1 x—3 M1 use long div .
(x+2)(x=1)
AJ value of a,b,c
12(ii) x=3 _ A + B MLl correct PF
(x+2)(x~1) x+2 x-1
x=3= A(x~ 1)+ B(x+2) Mi
x= I.B = __% w A1l Both answers
x=-—2,A=—5-
3
fax-1+ 3 gt
3(x+2) 3(x-1) M1 first 2 terms
R ) 2 Ml both In (...) seen
=2x x+3ln(x+2)—-51n(x-l)+c Al 4o soon ;
[ooddx (-1 markif dx
missing)
Total | 10 m
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TANJONG KATONG SECONDARY SCHOOL
Preliminary Examination 1 2015

Secondary 4
CANDIDATE
NAME
CLASS INDEX NUMBER
ADDITIONAL MATHEMATICS 4047/02
Paper 2 - Monday 6 July 2016

. 2 hours 30 minutes
Additional Malerials: Writing Paper

READ THESE INSTRUCTIONS FIRST

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

You may use an HB8 pencll for any diagrams or graphs.

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

Answer all the questions.

Wirite your answers on the writing paper provided.

Give non-exact numerical answers correct to 3 s!gnlﬂcant figures, or 1 decimal In the case of angles in
degree, unless a different level of accuracy Is specified in the question,

The use of a sclenlific calculator is expected, where appropriate,

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

At the end of the examination, fasten all your work securely together.
The number of marks Is given in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 100.

This document consists of 7 printed pages. (Turn over
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Mathematical Formulae

'1. ALGEBRA
Quadratic Equation )

For the equation ax’ + fin g 0,

-bi*sz~4ac

Btnomial Theorem

(@a+b)'=d+ [’;)a”" 'b+[2) d"’b2+...+(")¢f"b’+...+b",
: '- r

nl_ n(n=N...(n-r+l)

. e n)’
where n is a positive integer and ( ) =
oA

2, "r;l'ucouommy

Identities
sm A+cos A=1
sec2A=l-\-tan A
oosecA I+cotz.4
sm(A:!:B)ﬂsmAcosB:kcosAsmB
cos(A:tB) t:osAcosB:FsmAslnB
tan A+ tan B
tan (A4 B) =
L *,) 1Ftan 4tan B
sm2A 2smAcosA
cos24=cost A ~sin* A=2cos? A= 1= 1-2sin2 4
tax{ZA= 2tan';4
[—tan® A
Formulae for A4BC
a b ¢

sind sinB sinC
a*= b+ c*—2be cos A

A= -l-bcsinA
2

LY

40 ralims?* g
47/250c4Prelims1'15 [Tum over



(3+443)cm

N
- el

N
>
(7+243)cm

The diagram shows a trapezium ABCD in which 4B = (7+243 ) em and
DC=(3+ 43 ) cm. AB and DC are perpendicular to CB, Given that the area of the
trapezium is (14 + «/ﬁ) cm?, find the exact valve of CB in the form of (a + bv3) cm.

A B

(4]
A function has an equation where
4-
fx)= ]?( X) x <4,
"x—4
(i)  Obtain an expression for [ "(x). (3]
(i)  Showing full working, determine whether ['is decreasing for x <4 ¢, (3]
(i)  Sketch the graph ofy =[2x~1|-3. (2]
(i)  Explain why the minimum value is = 3. ' (1)
(i) A liney= kx, where k > 0, is drawn on the same axes with the graph of
- y=[2x~1|~3, Find the range of values of & for which there is only one
point of intersection. (m
(i)  Prove the identity 2 COS_ZA i cos' Lk =cotl A. (4]
2sin2A4+sin A
(i)  Hence, solve the equation . cos‘6x+ cos: R S for0<sx< . {4]
2sin6x+sin3x
404772SecAPrelims1'15 ' "
{Tum over




It is given that sin A= -—IJ?- a wher’e’A"i:;i,s ari‘iic\igc.aﬁgle; Without using a calculator,
G) . findtan 4. ' 2
Given further that tan (4+B) =2, whcrc B xs an acute angle, "
i) find the exact valuc of an B.. g (4}
. '— . .- > % . )
(i) ° Sketch the graph of y=2x* for x> 0 . f1}
. g 13 :
(i)  On the same diagram, sketchthe graph of y = Sx’ forx> 0. [y
(ii)  Find the x-coordinate of ,th;: Qbidﬂbf: _ihterseclion of your grap'hs. [2j
(i)  Differentiate xtan® x .w'it‘h respcctto‘x i = 13
T S v
() Showthat [¥tan’ xax =02146.. " [4
(i)  Hence, find L';x tanxsec? xdx. . ,j. . (4]
Given that f{x) = 2x* + ax*+ bx - 3, where q and b are constants, has a factor of
x -3 and leaves a remainder of - 20 when dmded byx+1, :
find the value of gand of b,  *~ . (51.
mwsmmmns
g '.:__' ‘T'f. .
el [Tum over



The points A(3, 0) and B(9, 6) lie on a circie C; such that the x-axis is a tangent to the
circle at A.
()  Find the equation of the perpendicular bisector of 4B. [4)
(i)  Hence, or othenwise, find centre of the circle Cy and the radius. {3]
(i)  Show that the equation of the circle is x* +y* — 6x = 12y + 9 =0, 2]
Another circle Cs is fonmed afier circle C) is being reflected in the fine x = 8,

(iv)  Find the cenue of circle Cs. (1}
(v} Explain why the point (12, 9) lies within circle C;. (2]

10

The diagram consists of a parallelogram ABCD and a rectangle APQD. .

It is given that CD = { m and that the angle CBF = 60° and angle CFA = 90°,

The rectangle has sides AP = x m and PQ = 3x m.

The perimeter of the diagram is 10 m.

(i)  Express/in terms of x and show that the area of the diagram is

15V3
31~ 243} +S—;/.-xm2. 3]
(i)  Given that x can vary, find the value of x for which the arca has a stationary
value, (3]
(iti)  Determinc whether this value of area is a maximum or a minimum. (2]
404712SecAPrelimsy'15 '
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The variables x and y are connected b¥-the eguation y = ax + & , where @ and b aré'
gied Py 2

constants. Experimental values ofx and y were obtained, A graph is drawn in which
xy was plotted against #%. The straight line which was obtained passed through
the points (1, S)and (3, 11), =~ .

Find

@) the value of @ and of b, "..,' N [4)

(ii)  the coordinates of the poini on the line at which y=—x+ bl . 4]
s X ’

A particle travels in a straight line, so that ¢ scconds after passing through a fixed point

0, its velocity, vms™, is given by v= 22 . 2 .The particle comes to instantancous

(1 +2)?
rest at £. Find
() the \}aluc of t when the particle is at instantaneous rest, - {3)
(ii) distance OP, : | _ (4]
(i) distance travelled for the :ﬁrSt 8 seconds, [2]
(iv)  the acceleration of the-pz;r_ti_clc:at t= 8 seconds. [3}
‘ - -m?msfd.Premnsrw Ll-é

{Tum over
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1 b
C : B
A playground is to be built in the shape of the figure shown in which ADC is a straight
line and angle E4B = angle DCB = angle EDC = 90°, The length of A£ is 7 m and AB is
18 m. The angle ABC is 6, where 0°<8<90°.
The perimeter of the playground is given by L m.
0] Show that L can be expressed as p+ g cosé + r sind , where p, g and r are
constants to be found. (3]
(i)  ExpressL in the form p+ Rcos(6~-a), where R > 0 and a is an acute angle.(4]
(iii) Given L=351m, find 6. (2]
(iv)  Find the maximum value of the perimeter and the corresponding value of €. [3]
End of paper
1)-26+1643
2') |- 11’)(4 -:-zx)
(x~4)
3)
Yy A

Ny
0.5, -3)

3ij) Since
Rx-120,
x-1-32-3

T

4047/21SecAPreiimsi’1S
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Min value is =3
i) k22
4ii) x=0.0658,1.11,2.1%

SylanAd=
i) tan 2
5ii) tanB—g-
4
6i) \ |
& ()y=2x3
| 2
(i) y= 3% x!
> X

6iiiy x= 8
7i) tan? x+2x tan xsec® x
7ii) 0.2146
7iii) 0.285

=-8
8)

b=1

9i) y==x+9
9ii) Centre is (3,6)
Radius =6
9v) (13,6)
%iv) JTH < radius 6
(12.9) lies within circle
10§) [ =5-4x
10ii) x = 0.879

2
10iii) %: 6(1—~24/3) <0

maximum
Ni)a=3,b=2

|
1) (=, —

if) (2 2)
12i) 1 = 2,~6(rej)
12) OP=4m

126i) 11.2m
12iv) a = ~0,064 m/s?

13ii) L =25+ 764 cos(8 ~ 66.25°) |

13ii)) 84.1°,48.4°

13iv) 6 = 66.3°,426.3°(rej), Max =25 + J74 52 3m-

7 TR

nez
LY

. 4047/2ismpr_,omhs1‘15.
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Marking Scheme

2015 Prelim Add Mathematies P2 -

No Solution Marks Remarks
Use of
: 14+ 2= 2(7+243+3+443)CB BlCarcaem e
2 formula or
- 243 w3= W3 M1 rationalise e
5+3J3  5-343
70 - 4243 + 1043 - 6(3) M1 simplify surds | (topand
= bottom)
25-9(3)
=-26+163 cm Al L
4 marks
2(i) -1 MI use of quotient
(x-4)-‘i-—-;-ln(4--x)(l) rule
_1-In(4-x) e :c:nx
(x~4) Al
2(ii) x<4-¢
Y4 ¢ —g ) M1 knowing to show
f'(x) +ve and -ve
4-x>e
In(4 -x)>Ine ;
In(4-x)>1 MI manipulate
1-In(4d-x)<0
S SU(x) <0 B1 correct
[ is decreasing conclusion including
stating () is +ve
6 marks
3@
St correct
y 1\ shape/symmetrical
B1 vertex and y-int
: / - seen
A\ -
- 2 -
(0.5,-3)
3(ii) Since B1 with explanation
l2x-1] 20,
x~1-32-3
Min value is—=3 "
3(iii) Gradient of R.H, arm =2 Y
k22 Al
4 marks

Page 1
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Marking Scheme 2015 Prelim A_d'd-:Mgthemaﬁcs rn
LI '. I ..' S
No Solution”™ ¢ -, . Marks Remarks
a(iy  |LHS e T B,
_ 2(2cos’~1)+cos A+2 T Bl c;oxble angle for
= . . AR CoS
e ST AtdAriEnd . R Bl double angle for
_ Acos A+CcosA sin 2A
sin A(4cos A +1) S
cos A(4.cos A +1) M1 factorise both
= sin Aldcos A+ 1) Bl S84 o1 4
sind ,
=Cot 4 .
4(ii) cot3x =S5 Bl
1
tan3x = 3 M1 reciprocal of
cot3,
32 =0.19743,339,6.481 * ]
x=0.0658,1,11,2,16 A2 - 3 correct Ans must
Al -2 correct be in rad
8 marks
5(i) A= l M1 use pyt thm to Must
g find length show
Al working
5(i1) tanA+tan B _
|-tan Atan B B1 use of tangent
1 formula SOI
—+tan B
2= ] M1 subst tand
l-—tan B
2
2—tanB=-;-+tanB M1 simplify
3
tan B =—
4 Al
6 marks
(i) ) '
(yy=2x? Bl With
: label
| s Bl :
(i) y= —x? Shape
; 3. must be
e correct
- Must
touch
origin
6(iii) |2 ,;. -
—xl = Zx > . . .
3 E M1 simplify indices
x'=6
x=+6 Al mustrcj—\/g ﬁ
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Marking Scheme

2015 !’rellm Add Mathematics P2

No Solution Marks Remarks
o , 4 marks
i . . M1 use of pdt rul
i i—xtan’x: tan? x + x(2tan x)sec’ x = disf;c:a:zx ruie _—
Cand 2 correctly seen
=tan’ x+ 2xtan xsec” x BI presentation E 4
E &
7(i1) L1 [ M1 use of identi
: L‘ tan’ xdx = fsec’ x - ldx Bl integrate sccg
' . M]I evaluate
= [tan x = x]§ integral(must show
=0214e sBulwr)&ccmation E
(0.214602) P B [
(i) . L]
L‘ tan® x + 2x tan xsec’ xdx = [xtan’ x]; B1 work backwards | ECF
L L |
fotanxsec‘ xdx = [xtan® x}¢ —Etan’xdx M1 make subject
. - ] ’
=0.7854'~0.2146 M} evalwals
=0.5708 ¢ integral(don't need
5 ' show subst)
Ex tan x sec’ xdx = 0.285 )
' ' Al (min 3sf)
11 marks
8 J(3)=203) +9a+3b-3 B1 13) = Oith
0=51+9a+3b subst
~17=3a+ b......(1)
Bl {(~1)= =20 with
b
et w3 subst
-20=-5+a-b
~15=a-b.urd(2) M1 solve sim
a=-8 Al Al
b=17
S marks

L

R
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Marking Scheme 2015 Prelim Add Mathematics P2
No Solution Marks Remarks
9(i) Midpoint of AB = (6, 3)
. Bl
Grad AB =
M1 find grad. of
Grad of perpendicular bisector=~1 pe_:rpendxcular
' bisector
o B s f i
y=3=-Ux=6) M1 form eqn
y=-x+9
Al o.e.
9(ii) Let centre be (3, &) Use
=-3+9 _ Ml find y-coord of | other
: : : centre mtd such
Centre is (3,6) LT ~y Al as
Radius = 6 , L Al distance
9(iii) (x~3)! +(y-6)! =36 S el Bl scen ECF
' ' ST M1 expand and
- ~
X"ty "61"“2)’1"9—-0 simplify
50| et ot (12.9) be M. Let centre of Czbe 0.
- — 6 +(12-13)? St M1 find distance
i ‘[(9 @ _+ U249 B! comparison made
= J10 < radius 6 and conclusion seen
(12,9) lies within circle
12 marks
10(i) Sx+3x420=10 Al
/=5~4x
Area = 3x* +3xsin 60°(5 - 4x) Ml ﬁn;i area of
al) am
2 B i parallelogr
=3¢t 15 ——-12x" — AR 3
2 2 © " |Blsin60= =scen
2 \[5 T ) 2
=3(1-243)x +15 - SR
10(ii) M1 attempt to diff.
U2 fyer1sd G
dx 2 : .
__di o
At stat value, E— 0 g B1 i‘i‘;_-. 0 scso
x=0.879 , : d
Al
10(i1) | g4 M1 know 2%
e i 6(1-243) <0 derivative or sign »
maximum test ;
Al :
8 marks
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Marking Scheme 2015 Prelim Add Mathematics P2
No Solution Marks Remarks
11(1) xy=axl+b B1 manipulate into
grad s 3 . grad-intercept form
X5 4 M1 using correct
x} -1 subst
xy=3x"+2
a=3,b=2 ALAI
LG | xy==x?+4..0) M1 use similar eqn
oyl
xp=3x+2..(2) M1 solve
Aol simultaneous eqn
2
-
s
17
- AlLAI
(2 2)
- 8 marks
12(i) 32 220 Bl
(r+2)
P =i M1 solve eqn
1 =2,-6(rej) Al
12(ii) o 32 32
5= (,+2)1"2d e e M1 integrate (ok if | Give
Att=0,s=0,¢c=16 no +c) marks if
32 use
S=—;—E-2+16 . definite
Bl integral
Atr=2, I:
Ol s M1 find distance
(sub t=2)
Al
12€iii) Atr=38, M1 () +2(4) seen
S=-3.2m
Distance=32+4+4=112m Al
12(iv) ___ 64 M1 Knowing to
T2y differentiate

Att=8, a=-0.064 m/s?

B1 acc expression
seen

Al

12 murks
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Marking Scheme ... 2015 Pretim Add Ma__th'cmatics P2 ,
No Solution . . - Marks Remarks
13(i) L=T7+18+18cos@+7siné +18siné —7cosd
=25+ 11cos 6 +25sin 6§ . B1,B1,B1
13¢ii) it i = _ﬁ_ Bl
a = 6625° Bl
R=4146 B1 /764 or 27.31
L =25+ 764 cos(6 - 66.25°) seen
B1 statement
13(iii) | WhenL=51m,
51=25+4746 cos(d - 66.25°) Ifuse
cos(@ - 66.25°) = 0.95193 ' MI solve 27.3, will
et
=84.1°0r48.4° g=84.00
BY) |Max=25+J746=523m - > * Al B Penalise
At max value, e T if
cos(8-66.25°) =1 5 183(1)005(.-.)=1 seen | -extra
o o AZho lor...=0 ans
6 ~66.25° = 0°, 360 ~ans in
0 = 66,3°,426.3°(re/) rad .
Al
12 rparlu
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