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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax’ +bx+c=0,

_ —b+Ab? —4ac

X =
2a

Binomial expansion

n_ _n n n—l n n-232 n n~ryr I3 ' T
(a+b)" =a" + ) a" b+ 5 a"bT .. ] la"Th 4B
r

n! _n(n—1)...(n—r+1)
r!(n—r)!_ r!

where n is a positive integer and ( ] =
r

2. TRIGONOMETRY

Identities
sin® A+cos’* A =1
sec’ A=1+tan’ A
cosec’A=1+cot’ A
sin(A+ B) =sin Acos B cos Asin B
cos(A+B) =cos Acos B Fsin Asin B
tanA*tan B

1+tanAtan B
sin2A =2sin Acos A
cos2A =cos* A—sin” A=2cos’ A—1=1-2sin’ A
2tan A
1-tan® A

tan(A+ B) =

tan2A =

Formulae for AABC
a b c

sinA sinB sinC
ca* =b%+c* —2bccos A

: A= —l-absinC‘
2 ‘
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1 The equation of a straight line is y =7 + kx, where k is a constant. Find the value of k

2
for which this straight line is tangent to the curve (%) =y-x-—1. [3]
. 6 .3
2" Find the coordinates of the stationary point of the curve y= 5 and determine the
’ X
nature of this stationary point. [4]
3. Itis given that fksin 6d@ =9, where k is a constant.
(i) Without the use of a calculator, find
@ [ lksing|de, ‘ [1]
(b) [’ (ksin@+3)d6. ' [2]
. (ii) State the smallest positive value of a and of b such that [' kcos@d@=9. 2]
4  TItis given that 3°* =2"". Find
(i) the exact value of 18", (3]
(ii) the value of x. 2]

o .' . ST ) ~ [Turn over"
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\ G

H/
7
\/ —
B\ C
F

The dia;gram above shows the triangles ABC and DEF, where AB = AC. Hand G are-

the midpoints of AB and AC respectively, while B and C are the midpoints of EF and
DF respectively. '

(i) Show that DE = 4GH.

(2]
(i) Given that EH =GD, show that ADEF is isosceles. - [6]
6 The coordinates of points P and Q-are (2, 5) and (3, 2) respectively. It is given that the
shortest distance from point P to a line /; is three times the shortest distance from point
Q to line /1. Find the equation of the line /; if ; lies between the points.P. and.Q, and is:
- perpendicular to the line joining the points P and Q. 4]

* Crescént Girls’ School " 2014 Prelim S4 AMaths P1
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7 (a) Solvetheequation x*—11=|x-9]. [3]
y
v \)
(0, 6)
(2.5, 1)
0 > x

The diagram above shows part of the graph of y =|ax+b|+c, where a, b and

¢ are constants. The coordinates of the y-intercept and vertex are given as (0, 6)
and (2.5, 1) respectively. Write down two possible functions of y that can be

represented by the graph in the diagram. [3]

- 8 () - Express (- BY intermsof a+f8 and of. ' [1]

The roots of the quadratic equation x*—2x—7=0 are @ and J,where a>f.

(ii) Find the quadratic equation whose roots are @’ and —/f°. (71
9¥d) ~ Solve the equation tan2A4 =-3 for 0°< A <360°. [4]
- (ii)  State the number of solutions of the equation tan 6A=-3 fo: 0°<A<360°. [1]

10 .. Apartiéle‘moVes in a straight line so that, ¢ seconds after leaving a fixed point O, its

. welocity, vms™, is given by v=12¢"* 1. Find

(i) an expression for the acceleration of the particle in terms of 7, [2]

(i) the distance travelled by the particle before it comes to instantaneous rest. [5]
R ST : . S [Turn over
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11 Variables x and y are connected by the equation y =cx? +dx, where ¢ and d are constants.

12

(i)  Express the given equation-in a form suitable for drawing a straight line graph of

y .
= against x.
x

(ii)_ Given that the straight line passes through points (~1,-3) and (-3, —21), find the

value of ¢ and of d.

(iii) Hence, find the coordinates of the point on the straight line at which 2y =x?.

; ) 84’ ]
The equation of acurveis y = —2—2—7 , where a-is a constant.
X +4a

_ 3
@ Showthat P - ~10a7x
2 2
(x +4a )

A particle moves along the curve. At the point P (2, —1), the y-coordinate of the particle

is decreasing at a rate of 0.3 units/sec.

(ii) Find the value of a.

(ili) Find the corresponding rate of change of the x-coordinate-of the particle at the

point P.

Crescent Girls’ School ~ * * © .* _ 2014Prelim $4 AMaths P1_
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13  Scientists use trigonometric functions to model populations of predators and prey in
the environment. In a particular study which stretched over a period of 4 months,
the population of mousedeer is modeled by the equation P = —300003(%:} +500.
. The population of leopards in the same area is modeled by the equation

P =50 cos(% t) +100. In each equation, P is the population of the animal and ¢ is the

- time 1n months.

(i) On the same axes, sketch the graphsof P = —300(:05(%1?) +500 and

stocos(-’zft)+-1oo for 0<r<A. : (5]

(ii) Using the graphs of these two equations, state the reiationship between the

population of mousedeer and the population of leopards in the area. 1]

Leopards in the area are classified as vulnerable when their population is 80 or less.

(iii) Find the length of time for which the leopards became vulnerable during the study. [3]

END OF PAPER

érescent Girls’ School : 2014 Prelim S4 AMaths P1
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Answer Key
L k:—?l 8.()(ax+ B) —4af
2.(0,-1), point of inflexion 8. (i) x*—442x+343=0
3.() (2) 18, (b) 9+37 9. (1) 54.2°, 144.2°, 234.2°, or 324.2°
3.G) a=2b=Z iz
_ 2 2
419 10. (i) —4.8¢7*
4:(ii) 0.240 10. (i) 21.3 m
>-Proof 1L.G) L=cx+d
X
. y:ﬁ+ﬂ 11. (i) c=9, d=6
3 6

7. () 4, -5

11. (i) (:1}]_2_%9)

7.(b) y:[Zx—5|+l? y=|5—2x|+1 12. iYa=-1
12. (iii) —0.6 units/sec
13. (iii) 1.48 months
Crescen£ Girls’ Scﬁool 2014 Prelim S4 AMaths P1’ ‘
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Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax’+bx+c=0,

~b++b* - 4ac

2a

X =
Binomial expansion
n n n n—} n n-212 n n-ryr n
(a+b)' =a" + ) a" b+ 5 a""b"+...+| Ja"b +...+b",
\ - ).

' n ! -D..(n—r+l
where 7 is a positive integer and o _ne-l)..(nor+l)
r) ri(n—-r)! r!

2. TRIGONOMETRY

Identities .
sin? A+cos’ A=1
sec’ A=1+tan’ A
cosec’A=1+cot’ A
sin(A + B) =sin Acos B+ cos Asin B
cos(A + B).=cos Acos B Fsin Asin B
' tan A+ tan B
l¥tanAtan B
sin2A =2sin Acos A
cos2A =cos* A—sin’ A=2cos’ A—1=1-2sin’ A
tan24 = 204
1-tan“ A

tan(A+ B) =

Formulae for AABC
a b c

'sinA sinB sinC
a’ =b*+c? —=2bccosA

A= labsinC
2 .

" ©Créscent Gids’ School 2014 - : 4047/01/Prelim/14
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The equation of a straight line is y=7-+kx, where k is a constant. Find the value of k for.

(3]

1

2
which this straight line is tangent to the curve. (%—) =y—x—1.

g Ftk - ® |
i ‘gi/ R iif, PR ]

e (Y L e —O |
 *’,(;\ [ | koo
Snb @ﬁh®‘
'-H\'.X.\l: Frkx - @

(==

B o -k
jat lpex s Era = 28R

Kot ¢ fokxd bx ¥ 25 7

L - f4ac =0
(lok4q)> - Uk (2 = © - [
jook? + fok 41y - 0K o

6 3

2 Find the coordinates of the stationary point of the curve y = —3): , and determine the
.- X .

(4]

nature of this stationary point.

4o

AR
when & o
, A
A s
L fo;\ o os @
4y + 0 *
frovy DO
s\ogt y — /
ust 43«2 with

. |
e poi~k I i @ Kest vesolf

awavd wmark ‘
i cpelna wm\s but obviowd what
A stundent meou‘\(_'.
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3 It is given that fk sinfdf =9, where k is a constant.

(i) - Without the use of a calculator, find

(a) f” |ksing|dé,

(1]
(b) f (ksinf+3)dé. 2]
| (ii) State the smallest positive value of a and of b such that fkcos 8d6=9. [2]
() () J“‘ \ksm ol do = 2 S“ ksno A0
o
v ’ -

- 1%, @
1~ [s0]] ™)
SR EELY

(o) E“D (ken©13) 49

(1}
w 4
=)

%
X o b= 24 \: \
(_\‘\ 3: ’ Y Bl
" © Crescent Girls’ School 2014 . . 4047/01/Prelim/14
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4  Itis giventhat 3* =2"". Find
(i) the exact value of 18",
(ii) the valueof x.
(i)
QI S 8
1L 20
- % MY 1%
= % 2 ¥ al D
37 x4 ¢
2%
=X Mi
27 x4 13 )
32"

K4S -
— \
KL 2z o
0\ Tt @ li-i') =18
_*

L= 8

2

1w © 18 Txpg A

2

© Crescent Girls’ Sch~o()l 2014 - 4047/0'1/Preli;n/ 14
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> A
E H/ \G\ /7D
B\/\ / c
F
~The-diagram above shows the triangles ABC and DEF; where AB = AC. H and G are the
- midpoints of AB and AC respectively, while:B-and C are the midpoints of EF and DF - -
respectively.
(1) Show that DE = 4GH. . 2]
(i)  Given that EH = GD, show that ADEF is isosceles. [6]
OR,
() GH= Lee (midpont theorem) (B ve= 28
- G
< 4 (40€)  (mitpont Ahooror =20
k2
= Lot = bk GR
) GH woerect  wonclusion. G
e DE T 4h
| : EB-2GOC [ 1]
(’\1\ - A RRQ s Psosceles CAx =hQ ) “ %5 ot -
. (coer
£ K4G = LRGH (b %5 of s A) Gongusnt £9)
2 ARG = < EWe (-V"" e 2$.S) W abner - ADEF is
L hGH = £ DG Cvek opp 35y YT R |
o '  {sesceleS -
. 4 EHp = £PGC [&T] Cocteck
EW o= GD (giea) |  conclusion
| idgotnt)
. 4 (s widgo!
He = 1 we ( .
v o
TN T e
. id gov
Ge (6
< k ~l \

© Crescent Girls’ School 2014 - .. 404TN0LPrelim/14
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6 The coordinates of points P and @ are (2, 5) and (3, 2) respectively. It is given that the
shortest distance from point P to a line /; is three times the shortest distance from point Q to

line /;. Find the equation of the line [; if /; is perpendicular to the line joining the

points P and Q. [4]

C\(\(ﬁﬂie"" ff{r ? e

OK»o&\ev& 4 ,Q\ < -é @
' b ob inlersackion battotza PO acd L be N (x"\_s)_
LQ}' 'H'i_ ?ov\ ? (}4(}

- o L (%3]}
y-s g0+ 1%
>* 1) u
.s -2 \[ z T -0
3 12 U
¥
- 1§}
CHERAEE / M
Y 15 3%¢ [j
© Crescent Girls’ School 2014 : 4047/01/Prelim/14
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8
7  (a) Solvetheequation x*-11=|x-9]. [3]
%-9 < %f-‘( v o A O = _ P w0 ‘P\l-]._ZCGSCS
X* -K~2:=0 xL «%?("20 =< gd("%.snoa
. a
(x-2) Gea)=?o (X t5) (x-41°° D “
Hoc 2 o 2L =L :—g[ g A<= "i;/
(veD .(vt'ﬂ / @ A\ Soue valued bk
' \re,‘ac’c xw©
(b)
A
\V
(0, 6)
25,1

‘The diagram above shows part of the graph of y =|ax+b|+c, where a, b and c are
constants. The coordinates of the y-intercept and vertex are given as (0, 6) and 25,1

respectively. Write down two possible functions of y that can be represented by the graph
in the diagram. 3]

c- 1 B

,‘W\Q_ ,b,\)o Yo?hb\-{ &%Sﬁmg of \Z are

7: 121*9\'{‘\ or \/z lS«Z%\*‘

© Ciescent Girls” Schiool 2014 - " 4047/01Preliny14
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(i) Express (@x—f) intermsof a+ 8 and off. [1]

The roots.of the quadratic equation x* —2x—7=0 are & and f, where a>f.

{71

(i) Find-aquadratic equation whose roots are @’ and —f3°.

o gy = o - 2pap Sy - A

(i) oLip= 1 R [B1] bt
D{(t_, =~

o(a_ﬁz - (d-p) ! . o(ﬁ + /s’) (e\]
oo en et )

LR e (e -

= 4 ¥ 28
= 3L @
1{(1 (_'. 0(>(?>)

P
\
-

"

1]

o A (e
Aula (MY

S p (Y

1y

0“\\/ " »uaﬂ _qum

L - 4ae o ¥ 343°0

© Crescent Girls’ Schc;ol 2014 4047/01/Prelinv/14
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9 (@) Solvetheequation tan24=—3 for 0°< A <360°. [4]

“(ii) ~ State the number of solutions of the equation tan6A=-3 for 0°< A <360°. [1]

(Y taw ZA=-
Bosic %= H.50¢” [ %

2

0 £ 14 € 320

R LA [T} depen deat on
| . ] )
uig- 435, LAE-m3¢ ronge stake

A = c4.2° M4 -2° 5 234.2° o 324.2°

@ o\\\//

o) we of solukions . 4 x 3 or bxL

- 12,

© Crescent Girls’ School 2014 ) 4047/01/Pxe]imll4
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10 A particle moves in a straight line so that, ¢ seconds after leaving a fixed point O, its velocity,

vms’, is given by v=12¢"* —1 . Find

(i) an expression for the acceleration of the particle in terms of ¢,

(2]
e (if) the distance travelled by the particle before it comes to instantaneous rest.
~0-ut (, 0. z) @

- 4.8 e.ﬂo,Ltb

(5]

(N o= 2 e

I

12
— =\
o-ut
£
o-4t
12 = 2
o-4t = lnltZ
't < L . 1\ 1 3
N
Atk ane {‘mve,ﬁwL ok A* methe
A 3 < A{J
- JQ 1z (llp,—o.qt ’\) 14 @ N Sr
(/] . = S lLQ},o-t{‘bg\ A,{;j
—_ —-O"‘-{, L'L‘13 M\ Q’q{l
T\ Me - C LN
AR A Y Lood e o ot : ' .
AR ' . o N fe
: ' ' . (.2123 A < -¥e b _ .
—~O : - o -
- - 30 g - {'X 5 . whn 420,39
' . _o-u*/ - £29
= ’8'1‘23 - (/%0\} - R = ’30Q/ t 3
4 .
= 213 m A\ =
. 7 E\ < 2¢-3 m @
© Crescent Girls® Sehool 2014 AOUTIOUPrelin/ 14
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11 Variables x and y are connected by the equation y = cx* +dx, where ¢ and d are constants.

| ()  Express the given equation in a form suitable for drawing a straight line graph of
z against x. [Ij '
x
(ii) Given that the straight line passes through points(~1, —3) and (-3, —21); find the value
of c and of d. [3]
(iii) Hence, find the coordinates of the point on the straight line at which 2y = x?. [3]
ey l = % xd ,'GP’\ \ (i) 1 : Qo  — @
-9l e
. 2z
((A C- B,(aaﬂ‘;@”“' 2\1 i
d.r
= ~2143 ~-1% —_ -
i ° 7(’ 2
SR @
© = :
1, YT
A< (’“'_3) %~ \ Zf-_ - G <
4 e %
__3.;_0t1-,A\ . 7{—' 187L+\2_
= \
0\ é // @ ) 1y > = —-12
L = -2 value of
1} one mon’-i N
Y. a2,
sl i+
- -b
13

4047/01/Prelin/14..-
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3
where a is a constant.

12 The equation of acurveis y= s
1 x*+4a’

() Show that 9-:-'1—6-‘;’%. 2]
dx (x-z +4a2) :
-\

¥ 9a3 (%> t4a™)

A gat (0 (P (22D i)
;\—7(, ) S '
(’)Ll'“"at)

A particle moves along the curve. At the point P (2, —1), the y-coordinate of the - particle  is
decreasing at a rate of 0.3 units/sec.
(i) Find the value of a. . (5]
(iii) Find the-corresponding rate of change of the x-coordinate of the particle at the point P.
(in (riven 0\\1 s —0.3 A 21 :
. , . [Turn over
A4 C. g ( a\

c (@) (20t - ax

At P, -} = 80\5 @ |
(4 +4a*) when f(a):z0
- 444" - 3a° a=-1 or 2a*-atlz=o E_\
{ no soludion -
2a% + o« 1 =92 bi- hac < ©)
Let §la) = 2% t 07+ @ oy ZE
,(1("‘) = 0 7(}«!"-(
- By Reckor fheoren, oyt
ot ‘a Puckor of §ilo) M S (—x—;’f—ﬁﬁl
. . . . o i 5 7. .
(aat\)('la*&a{[)«la ta” 1 ﬂ AS[)‘An
%\,‘ @m‘)o.ri‘\j wd%‘um’rﬂ”@ @ At, . ;;L 11/‘(;
\« B =0 ' A+ P,
& = —\ ~0-3% .5 ¥ J/’ﬁ ™
%
A’)‘v 4 R Yl
d/:b s —0..(0 Wﬁ&’[? g

o © Crescent Girls’ School 2014~ . '4047/01'/Prelimil4
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13 Scientists use sinusoidal functions to model populations of predators and prey in the

environment. In a particular study which stretched over a period of 4 months, the population

'of mousedeer is modeled by the equation P = —300003( 5 )4— 500. The population of leopards

in the same area is modeled by the equation P = 50cos(§tj+ 100. In each formula, P is the

- population of the animal and ¢ is the time in months .

(i)  On the same axes, sketch the graphs of P —‘—-300005( 2 )+ 500 and

P=50(:os(§t)+100 for 0<r<A. (5]
¢
phouse dete A
———f-——-/ » +
mox © §9° |
win 290
leopord T

N\ﬁx K l(a ‘gpc

@ in ¢ Jo .
. @ 1 P —200 Lot (,'E‘Z ©) 1 §v0
| cuthe eae 1
63 y A

L) j!!
ot ™ = Sows (F4) 40
e S 199
i t t % > +
g‘«\av; ? { R K
\IUS\ ' .itb\&
:@Crescent'Girl.s’.School 2014 ° o ST '4047/01/i’re1in1/l4
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(i) Using the graphs of these two equations, state the relationship between the population
of mousedeer and the population of leopards in the area. (1]

W‘l\b’\ e rq?mi 0\1’1'9:\ o'( mantedear is atl ik marimum , the number
s leegards is & tH minmua | and v vessa 0“\3“‘
» Aes uip \'(on masro\'\es

ok D

\eo\em\ahﬂ ok \e,a?o«(h c&mﬂ)“f{

w‘l\QY\

e ?ovu\qh“"‘ of  wowse deer Had vtk

L Leopards‘in the area are classified as vulnerable when their population is 80 or less.

(iif) Find the length of time for which the leopards became vulnerable during the study. [3]

'Y-' 50 WSLE'L) + t0° Basic ¥ =

2 L1543 )\,
So uos(j,a toe € /
2
] 0o Lt 4

£ €21

Wi <& -2
v g

(VP

0 <

\ / L. ’1’;{,’ - L9823 or 4. 300Q
g

L - - "
[ = le‘qﬂ o€ J'}s?a\
END OF PAPER
. Lg,,\ﬂt—k 04 time
C = 93334 = Lzbi]
= . : " ‘S .
S L A% wwe %‘n// @
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You are reminded of the need for-clear presentation in your answers.

At the-end of the examination, fasten all your work and mark sheetsecurely together.

The number of marks is givenin brackets| ]atthe end of each quest:on or part questxon
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1 The curves yi=in Yxasd. J= et at the point (1, 5, Wheré m and kare constants.
';"'cwo curves on the Sarie axes, forx> 0. [3]
Vx at(1, 5) meet the x-axis at P.Find the coordinates of

. 31

@

"') The noxmal to the curve: P

P.
VA

5-_'_,_.1
.o
]
1
K]

— >

iO 1 - X

_ , SN2
2 () Giventhat coefficient of x™ in the expansion of (wc2 -ij is —1760, where a is a
x
e

sconstant, find the value ofa.

JAD
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5

@) Usingthe value:of a found in part (i) find the coefficient of x> in the expansion of

4

'3 Given'the graphf(x):hf-+.-§ for x> 0, has a gradient function of T '(x)=3x" ~2?-,_where h
and %-are conistants: . , ‘
@® Find the value of 4 and of k. : . - [3]
(i) Showing ¢lear-working, determine whether f(x) is an increasing or decreasing function

- for0<x<2, . . . - o 3]
(i) Determine the nature of the turning point of the gfaph: h [3]
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4
4 iy Showthat —%(oos’ﬁiwc)= ~Scos?3x sindx.
' Hence evaluate eaehofthefollowmg
@)y fcos23xsm3xdx

i) [Csin’3xdr.

2x* —3x+1

5 () Express ——————
® P 9x® —6x* +x

as‘partial fractions.
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5
(i) Hence find o B]
6 5 B
-
> 5
In the dxagram AFE is astraight line, BF = CF = 4m, CD = 5m and AE = 8 m Given also
that CDEF is a rectangle and ZBFC = 0. The area of the penfagon ABCDE is T o,
@) Show that T"canbe 'exp:essed as _a+‘-b’sm B+ccosb, y\ghe(e a, band ¢ are constants to
be found, - - - I3
© () Express 7'in the fom a+ Reos(0~a), whers R> 0and ars an acuts asigle. 3]
(iii) Find the maximum value of 7 and the corresponding value of:6. 2]
(iv) Explain whetherT¢an be equal to 20-m%. [2]
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&

7 {a) Findihe area.bound‘ed’.by&fhe. curve y=In (x-'—-'flg)--ihe lines y = -2, y =2 and the y-axis.[4]

{b). The diagram:shows paltof the curve y=x" - ~6x-+8and the line 2x+y=8. Find the

tatio of shaded regmn Ato. the shaded Tegion B.

V4

3
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8  Ttisgiventhat €68 20=a+b andsin 20=a-b.

(i), Find the value of a” + b>.

| (i) Deduge that the valusof tan20 =~ if

(iv) Henge, without the use of a calculator, find the possible values of fand.
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o
In the diagram, which is not drawn 1o scale, £, Qand Rare points-on the circle Ci.
() Show that PQ is the diameter of the circle Crand hence find the centie of Cy. [5]
- (i) Find the équation of C; in'the forni x* -+ + pe+gyi+r =0 ;where p, ¢ and r

areintegers. : [3]

(iiD) Giver that C; is a reflection of the circle Cy in the ling x=-1, find the centre of C,. [2]

(iv) Detetmine whether O lies inside or outside the circle Cs. [2]
i

3 [Tarn over
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Solve the followii;

ay  logyx—Tlog, 0.5

Gy log

“

. [4]
Thie populatioi, P,of a certain type of bacteria, given.a favourable growth medium, can

be modelled by the equation, P= A" where 4 and kareconstants and 7 js the time in

‘hours:It is known that:the. population, P, doubles every.6.5 hours andthere:-were

how mafiy bacteria will there be in a day and a

approxitnately 1000 bacteria at the

half?Léaie your-answer cofrect t6.4-sighificart figures? [4]
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At the end of the examination, fasten all your work and mark sheetsecurely togethér o
“The number of marks is given in brackets [ ] at the end of each question or part question.
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164 2
1 The curves y=m Yxand y= % meet at the point (1, 5), where m and kare constants.
(i) - Find the value of m and of k. 21
Aii) - Sketch the two curves on the same axes, for x> 0. 3]
(iti) The normal to the curve y =m Ux at(1,5) meet the x-axis at P.Find the coordinates of
P. (3]
(1) Slhb (t,g_) into 3 = MSJ—.Z, , m=é’ (BX)
a(5)
- N ‘7 - —————:‘M’ D e s = b\
sub (1, 8) into 47 et < BIG 2 (®9
(i) A
\A:‘%z (81 ~\w ¥ aob %ﬂa\aﬁeﬂa&
y= 5L (o)
X8
o T >
(](i) Y = 5 x>
—a
A O £
AY oL =l % Y

P 470, %= 3 - owd 8 P = (3, 0YA)

12
2 (i) Given that coefficient of x~* in the expansion of (ax2 ——1—) is —1760, where ais a

X
- constant, find the value ofa. ... _ - [4]
T - (D) e
- a2l -3r
()l
cooak=ze =3 B o= 4 (A1)
- 3
wett o} x* = (":c’f) o (-0
o2 = :E_é_q— # 6L = 2 (M\J AD
: —-220. o

Crescent Girls’ School . * 2014 Prelim S4 AMaths P2
’ i
FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

165
3

(ii) Using the value of a found in part (i), find the coefficient of x™ in the expansion of

(sta)(axz”é) | 4]
when, 2k —Br =-¢ F €20 ()
= Vo ~6 ’
‘Y\\ = “30-)(2.)‘2 o(*—‘} X
= 26k < ° - (AY)
newce (| 4 5x3) (V76027 £kt )
(et of ° = —1160 +'5'(3,e4) (m1)

—A

* . Given the graphf(x) = hx’ + —ki— for x> 0, has a gradient function of f '(x) = 3x> —% , where A
X . X

and k are constants. ]
(i) Find the value of 4 and of .

(31
(ii) Showing clear working, determine whether f(x) is an increasing or decreasing function
for 0 <x< 2. [3]
(iii) Determine the nature of the turning point of the graph. 3]
: d - -2k
(1) {x) = e -2 (m1)
h=i, k=4t (A, AL
p—7 —_—
.. , 5_
(i) $7) = 2L2—19¢
> O
L a5 -5 ()
. 2

o O(i'(l') I$>O) 15“8140 (‘“‘)
R0 e F ) is o deoreasing En B 0dxda

o

axS ~46 = (M)
L =2
€l/(x) = 6x + Tk (j“\\)
£ (2) Vo
buming ph. s e v ed (M)
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4 (@) Show that %(00533x):-9c0323x sin3x .

(2]
- Hence evaluate each of thevfoildwing.
i) [fcos?3x sin3x dr. (3]
(iii) :sin3 3x du. A [4]
F (8Y) (81)
3_ (cos 1) = 3 (s .SL) (- sinAx)
= — § cos A alwiwa
('“ C‘f ((ps A ssh,3.)(a) dl [@ 3 53‘«]6 Q‘f\\)
“ —p (o)
6 i B ‘
'j (cos 3 sin 20c)da = R (&)
o ‘.
('ti\') (0s™ 3¢ Sin DL = ((—~ s ?)oc)(suv 59(.) (=)
| = st DL — S 3
s 4 \
. j @ir\,f.’):x, — Sin 319&:(, ‘-’—’q_‘
© @
SEsinmc e st de =k ()
(o] o .
“2' -~ 3 _ _;‘Co,;.’:l(. 6 __L.
JOS"" 3 dx = L > o 9
- 1 (o)
= 5 S
=E
. 2x*—3x+1 . .
S (i) Express oF 6t as partial fractions. (6]
2
(i)y ax®> - 6x*+x =% (R 6 ¥ ‘).

- = o (3% - V) (3 |
2X =3+l a0 B . S, (mym)
(- FTae) Ty

27— 34\ = A (Bc—) + B3 FCL
whens %20, K= 1 (11, A2, 1, 0)
when X223, ¢ =5 - 1y
' s X T 3(3x-Y) 3(31-\)
hen . ¢ = & = L@
v v L 2 . (-\m W Gnal ons no};&\newn
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(i) Hence find jde. [3]

9x° —6x*+x

n.ac_ *—3x+! _ U A __’:a;__;
(i) «J cac‘—%x.w'" \g T 3y + 3(3-Y

AN BT

= lw X — ——chaau\) -'m ¥C

(&1) (&) (xy— 7

6 c 5 D
B
4
4 0
A F i E
<+— 8 >

In the diagram, AFE is a straight line, BF = CF =4 m, CD = 5 m and AE = 8 m. Given also
that CDEF is a rectangle and ZBFC = 0. The area of the pentagon ABCDE is T m>.

(i) Show that T can be expressed as a-+bsin@+ccos@, where a, b and ¢ are constants to

be found. ) . 3]
(ii) Express Tin At_he form a + Rcos(@ — &), where R> 0 and a is an acute angle. 3]
(iii) Find the maximum value-of 7 and the corresponding value of 6. [2]
(iv) Explain whetherZcan be equal to 20 m’. [2]

(\) '[ = éAFbF Sin(ﬁd—D)-‘--é—}—&F,CFs?w&"‘(CF.C,D) G\‘\\)

= 5 (8-5*) Eo-se)’ + 5 (4D SO + @ rE)
mi
6 cos¥ + & sl + 20 (Al
(W) T = 20+ R oos (o *»;,1)
mwm R = Se+8’ =10 )
| '\jaw.ol (m1, AL AL)
& 56 (30°
S, T =20 +to cos (& — 53 \°) (-1 & Mmm\’s\a%)
(M) max T = (0 + 20 33' (A1)
phen, Cos (B- 53130°) = | = &= 58 (AY)

: 30 o (B -=5a l30'.)': 0% &= 4330 (WA)
(iv) whew T . V T*Q_Q_;, Com, A‘)_- |

" Crescent Girls’ School _ 2014 Prelim S4 AMaths P2

FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

168

6
7 (a) Find the area bounded by the curve y =In (x—1),the lines y = —2, y = 2 and the y-axis.[4]

(b) The diagram shows part of the curve y = x* —6x+8 and the line 2x+ y =8. Find the
- ratio of shaded region A to the shaded region B

(71
YA

1 o) \3 = \n (,3(:—\)

5 = e x| N (m)
d (m\\ \a—lex y)
. e, = £@+\ 4
/
= [/65 + 31 (N\\) _________
= (e *13“(6 >~2)
= KteT- e o WD umt™ (M)
T6) Arer, oF A = L (4)(8) — _((:x, ~tev0dx (M
26— [X -axr vec], (W) - inkegon
Aree. of B = \QS(DC‘—&(,J: %) dx | (M1
e | & | m')
:\Kﬁ_('i - &wb_‘_,g;k)\ (‘ '
A o AN
= W;t C q

M\'\O &k ’co ko of R = 7:1 (A)
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7
It is given that cos20=a+b andsin 20=a—b.
@ Show that 2(a’ - b*)=sin 46. 2]
. (ii) Find the value of a’>+ b>. [4]
: 4 _a 1
.. (i) Deduce that the value of tan28=—— if —=——. [3]
‘ 3 b 17
(iv) Hence, without the use of a calculator, find the possible values of tan@. 31
gy a(er—bY)
=2 (a+t b)(.a-—b) (_("\\)
= 5 S;.I\JJ.O tos 20U '
= i~ A& (BQ
—y
i) (ot 0)* = (cos 28)*
w b ¥ 2gb = w0 - ) (me)
(a—b) = (sin 20)°
@ A br—oab = W o) (m)
4 Ee) 2 (atd ) = a0 4 s (M)
a \
o +h™ = o (aY)
- g —
(Wi) Yo 25 = S 2U
cos 2O
. oa-b ()
a+ b
= B0 (w)
T
-
= —I1 (a
- > : ’
st
- - A&
.3__” _ .
oY - ' - 4 =% v : 2 (240 +'\)CM—_),):d_N\)
2 - =y
‘((V) Yo 20 BT g |
3\@1«.@’ -‘ - _l‘. V (W\\) e “;ama':.--\s x QA (A‘)
\.,Jga.«.."a' -] —y

4ron 0 —6Amlr = % =0
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8
9 yA
P(7,4) 6)
R(=1,2)
C
N
o(1,-6

‘In:the diagram, which is not-drawn to scale, , Qand Rare points on the circle C;.
(i) Show that PQ is the diameter of the circle Cjand hence find the centre of Cj. - [5]

(ii) Find the equation of C;.in - the form +y 4 px+qy+r=0, where p,.q and r

areintegers. ' . - (3]
(iii) Given that C; is a reflection of-the circle C; in the line x=-1, find the centre of C,. [2]
(iv) Determine whether Q lies ir)lside or outside the circle C,. 2]
N - 2=(-¢ _ _
@ gt = 2EE = on (e
, - A=2_. - A B\
aodre = S0y = A ( )\ U o
- kX5 =~ ™
sine g o % ﬁm‘A‘RP = kX5 (
rQ M RP

4 ORP = a0" (L w cemi - cxde) ()
o PO is JRe  ddomeber of ¢,
Combte of ¢, = (“;:’_1) _'c;:f) :(4):2 (AY)

("“). wwdins of ¢ = @ - x(a-c)> =83 (W)
“gr o O (woa g (g =(EHT

| A_,,_DCf',—L.s,",;—.;gx;-t— 2y-11= 0 (A

loeqw of ¢y (t+6) + (\AH)* = a4 (A)

(V) dist of @ & Coebe of Cs -‘5‘}(x-\,-s)"-¥,~(—6-\~\)1 =% ()
Sineee 1TH Y BE | @ lies bulmide ¢ (AY

. [Turn over
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9
10 (@) Solve the following equations.
@ _10g4x~log40.5:10g;6(7x—3). [4]
i) log, e +log, 2=1log,(15-¢*). [4]

(b) The population, P,of a certain type of bacteria, given a favourable growth ' medium, can
be modelled by the equation P = Ae , where A and k are constants and ¢ is the time in

hours.It is known that the population, P,doubles every 6.5 hours andthere were
approximately 1000 bacteria at the start, how many bacteria will there be in a day and a
half?Leave your answer correct to 4 significant figures? [4]

o oy _ loge (1223 (M)
LD 4 (. ) —[0,34 42
Loﬁq b"") = 3 logs (=3 (1)
logu (hx?) = \%4 (T —3)
I = (21— 3
¥~ Tx +3=0 (1)
(4 ~3)(x = 1)=0
o = | e —1‘_— (M)
i) \,,Sal(ae”‘) bga.(\E eX) (M)
25 e -5 = (m1)

@e, - 5 )5+ 5) 0

= oo =3 0 (W
oot = W (E) w0416, (AD
0B p o= pett
L Whew £.20, P=1000

S A = (00O ®N
- when t,;("5; P";H\}
‘ 6 w 2
‘ SK—' — Lw). (M)
e = *FF (L Caé)
Whea 35 36, P = looo@ ~ %mo backeria (Al)

Crescent Girls’ School - .~ 2014 Prelim S4 AMaths P2

FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

