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Mathematical Formulae

1. ALGEBRA

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

—b+Ab* —4ac

2a

X =
Binomial expansion

(a+b)n _an + n n—lb n n—?.bl n n~rbr r
= ) a" b+ 5 a +o.+ . a S O

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 ‘

.. Crésk:en‘t Girls’ Schopl' ’ ' . B 2014 Prelim S4 AMaths Pl‘
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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 f kcos@d@=9. 2]
4  TItis given that 3°* =2"". Find
(i) the exact value of 18", (3]
(ii) the value of x. 2]

ot - : ST ) ~ [Turn over"
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\ G

\/H X /
N7

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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5
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

c 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 p_articlé before it comes to instantaneous rest. [5]
['Ihrr} 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 = —24‘——7 , where a-is a constant.
x“+4a
_ 3
@ Show that élz——l-‘s—“—i‘—z.
(Jc2 +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(%{) +500 and

P:SOCOS(—;Et]+-lOO 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
Lok=2t 8.()(a+ f) —4ap
) 5
2.(0,~1), point of inflexion 8. (i) x*-44v2x+343=0
3.() (@) 18, (b) 9+37 9. (1) 54.2°, 144.2°, 234.2°, or 324.2°
N | 9. (ii)- 12
3.) a=2 p=2Z @
_ 2 2
419 10. (i) —4.8¢7*
4:(ii) 0.240 10. (ii) 21.3 m
>-Proof 1L.G) L=cx+d
X
x 11 1. (i) c=9, d=6
6. y=—+—
36

7. () 4, -5

11. (i) (:1}1_2'}79)

7.(6) yg2x-5] +1,

y=5-2x[+1 12. (i) a=—1

12. (iii) 0.6 units/sec

13. (iii) 1.48 months

Crescent 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

b
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 ! - _
where n is a positive integer and . _nzD..nzrdl)
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*+¢* =2bccosA

A= %absinC

" ©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 ‘ng R iif, PR ]

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

(==

. _ha- 4
A% lgpEx 4 kta = 2% & &kx

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 = —3x , and determine the
.- X .

(4]

nature of this stationary point.

4o

AR
when & o
, AL
AL -
L -o-1\ o os @
4y + 0 *
frovy DO R
s\ogt y — /
ust 43«2 with

. |
e poi~k I i @ Kest vesolf

awavd wmark ‘
i cpelna Wm\s but obviowd what
U Uskundeat memf
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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|d@,

(1]
(b) f (ksinf+3)dé. 2]
| (ii) State the smallest positive value of a and of b such that fkcos 8d6=9. [2]
() (2 J“‘ lkswol do = 2" keno 40
o
v ’ -

- N @
1~ [s0]] ™)
I B 3“;

(o) E“D (ken©13) 49

(1}
w 4
=)

G o

B

" © Crescent Girls’ School 2014 . . 4047/01/Prelim/14
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5
4  Itis giventhat 3* =2"". Find

(i) the exact value of 18",

(ii) the valueof x.

3]
\ (2]
. 24 - w g = 9
() - 2
3= q e 2 47 il 1" =z
- 9"
A X
2% X M‘ — D
gext ot o
32"
- 0- x40 @
-t = Ay 7
12 1 A
[y
— \
‘)(.:‘ __2'... e 2X
0\ 2% @ 27 .3 =18

«
o0

© Crescent Girls’ Sch~o()l 2014 4047/0'1/Pre1i;n/ 14
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VAR v
N

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. oR, (6]
(\\ GH = '*‘LBC (_mt()n(:oxh&- Hgorem) @ De- 25¢
- 2GH)
=4 (-; bEY  (widpanrt Hheorem) (B 1] - 2C
~ Lok . WOA
“ GH oerect  wondlusion.
o bt &
| : Eg - LGOC (A V]
(t) A ARG s tsosceles (AR =AGD ! ys ot LA
£ hHG = ZRAGH  (baw Zs of isos 2) Cc;«ﬂwﬁ/ﬁﬂ
ARG - £ ENE (wrtorp £5) Ml eibnec| ADGF S
L pGH = £ V6L Cvet oy 35) 1T T coscates
| {80 :
., EHe = £0GC [&T] B ek
C e ey | e
| idgoint)
. Hoas midgot
ne = 1 as ( e
= A NC (3‘
> gt 1 [
- GC (G T
AEHE = adGC ($RS) @_ \

© Crescent Girls’ School 2014 - .. 404TN0LPrelim/14
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7

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]

ot\{-mﬂieﬂ“ 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(}

A2-X

32

3 - v A
oC = oi¥var o (R a) EN

© Crescent Girls’ School 2014 : 4047/01/Prelim/14
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8
7  (a) Solvetheequation x*-11=|x-9]. [3]
%-9 < 3'{,1_‘{ v o ,L_q - _F en ‘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 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]

co
,‘W\Q_ ,b,\)o Yo?hb\-{ .?W\{'Sn'mg of \Z are

7: 1291*9\'{‘\ or \/z lS«Z%\*‘

© Ciescent Girls” Schiool 2014 - " 4047/0V/Prelim/14
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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°.

Wi = L5 2prpt s (- AP

(i) oLip= 2 R [B1] bt
D{(t_, =~

_ o(a-_F} - () (LT g /s‘) )
S | e - 4] (o

(AP s (e aip

= 4 ¥ 28

3L | @
d-p= 4 (. L>p)

3}

1]

o A (e
Aula (MY

S p (Y

.. (Qz‘;vi\”!Q\ .QI\I\AA\'\M P

1y

2 ¥ 345+=90
p 4t Yi 2t 0“,\\/ = »2_3((164 _\;rm.

© Cre;scent 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

2A = (o8 -L{SQ 5 28‘8-1‘\ 3§ 5 o de?@'\‘{q"\* on

ule- 435", L4§-u3¢’ ronge stated

A = c4.2° M4 -2° 5 234.2° o 324.2°

@ o\\\//

o) woe of s lutions = 4 x3 o 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

L2
s = \
o-ut
£
o-4yt
t2 = e
o-4t = lnltZ
. = L B A
% (,H;wﬁ’
itk ance ,\—ng,ulOL ok kit ™
* > = A{J
- JQL)L (lle—o.qt ’\) 14 @ N Sv’
g . - oHd
- S e, -\ A
- —o-it . L.r"n'i M1 —y
__‘3,..%—-—-— - ‘t' ® % IR ‘(, @
=m0 ) e R o A,
‘ . . o _o.\t“b
S ‘ ‘ ¢.2123 A '  -¥e “"\"*_(' _
[ 30‘2”0.% - {'X §=0,839 B
ot - o W‘\U’\ =V, 3
. O 320 ‘\‘l‘\! V“‘v:!{—
' . _o-u*/ - 9
= ’g':\'\ls - (/7,0\} - L 8= -y T3
4 .
u‘.ﬁy\&{'ﬂ&\{d\e
. o . : ? _20,70 L,Q'“u) — {2123 #3090
= 1.3 " @ = 5

T 2t-3 m @

© Crescent Girls’ School 2014 " 4047/01/Prelim/14
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11

| ()  Express the given equation in a form suitable for drawing a straight line graph of
—ii against x. [Ij '
(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]
¢y Yoo e cd [BY \““) Y. 9w+ b — @©
9t 1
2z
((A (- B,(aJZ‘&"" 2\7 =%
NG
< ~—2143 -1% —_ -
i I e 7(’ 2
-2
-3 &L
v -®@
1, c =
At (-t¢-3) “ \ Ao At
! 2
__3.;_0t1-,A\ . i 187L+\2_
= \
4 é A @ ‘ 1yt = -12
L = -2 value of
1} one wordin,
A Tk S
sl i+
- b
13 _
12 -4 ( ‘
- H T ’—"' — A\
point i3 = T 3//

@ Crescent Cirls’ School 2014
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Variables x and y are connected by the equation y = cx? +dx, where ¢ and d are constants.
Yy Y q y
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13

3
. . a .
12 "The equation of acurveis y=—; > » Where a is a constant.

x“+4a
() Show that 9-:-'1—6-‘;’%. 2]
dx  (x*+4a?)

-1

¥ 9a3 (%> t4a™)

ML gat (0 (xT nar) (2 G
;\—7(, ) L '
(s> that)

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.
(i) (riven "‘“j s —0-3 21
—;{, [’I\lrnover
» 3 g(a\‘ (“‘“)(_20--—0,*\3D
At P, -1 = 8a
B Ml .
(4 +4a") whea fa)=0
”4’4@1: 85\5 a=-1{ or Jﬁz‘a“"sa. DA\
{ ne soludion -
Ja% + at ¥ | = O bt - hic < ©)
Lt $(a) = 20% t o’ | G - \[: -8

g(-l) =0 \ | L

gul -gcd“" ,H,\eore)'vvl A\i !L‘JL e
ot is a factor ot &m G T (—;;Lﬂ
(aatﬂ (22’ t Ba {[ Y: ladta® ¢l ﬁ oy An
%\1 mm‘)ari“j 000*%‘“%""4 & - At A% it
\‘t B = O | ﬂ‘k?'
& = —\ 032 go5 x A%
%
dot - |
To . "0 w."f[‘ Lt

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 )+ 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 —‘—300cos( 2 )+ 500 and

P=50(:os(§t)+100 for 0<r<A. (5]
¢
prouse dees A
———f-——'/’ » +
mox © §9° |
win 290
leopord T

N\ﬁx K l(a ‘gpc

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

k! v
g‘f‘s @ P = Sotes (B4) 40
wnes 10d
= £ { \ ’b
g‘.\av; ? { R K
\IUS\ 313! '
Dyt \-\\Qf D

© Crescent Girls’ School 2014~ ' .. 7 T 4047/01/Prelim/14
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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]
when e epul aljin o mowtedeec is al il masmum | Hhe pumber
b leegacds s < i mtnmun | and vice vessa 0"‘3 it
» Aes uip \'(on malro\'\es
ok D
when Qo\e“\a{—{on ok

e ?ovu\qh“"‘ of  wowse deer Had vtk

‘\e.a ?wd s Aro ? ‘)“',"&

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,d toe € /
2
] 0o Lt 4

£ €21

Wi <& -2
v g

(VP

0 <

\ / L. Ti{’, - L9823 or 4. 300Q
g

[ = .26 oc J'}s?a\

END OF PAPER
L""ﬂw 4 time

C o= 9.3334 - 260

- . . " S .
T A% wme \"'\//, @

© Crescent Girls’ School 2014 ' . 4047/01/Prelim/14.
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1 The cives =i Yxasd. p=

iy Sk irves on thi

"'.a'ﬁ,'.(f of:

P.

W
s
1
. |
o

— inget at the point (1, 5), where m and kare constants.

WO 't ¢ sariie axes, forx> 0.
y "The niormal to the curvey=#m yx at (1, 5) meet the x-axis at P.Find the coordinates of

2]
B

. 31

2 () Giventhat coefficient of x>

sconstant, find the value ofa.

Crescent Girls™ School

=Y
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. . 1Y .
in the expansion of (wc2 ——1 15—1760, where ais a
x

@
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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):h;xz?-+.x_+]i- 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

. forO<w<2. . , . o o 3]
(i) Determine the nature of the turning point of the gfaph: h [3]

Crescent Guls™ School . 2014 Prelim S4 AMaths P2 - -
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4

4 @) Showthat -%(cos’zm): ZScos*3x sindx .

; evaluate gach-of the following,

(@) jfcosszsm?sxdx

i) [Csin’3xdr.

2x* —3x+1

5 () Express ——————
® P 9x® —6x* +x

as‘partial fractions.

Crescent Girls® School . 2014 Prelim S4 AMaths P2
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5
@) Hence find [ Bl
6 5 B
1y
" "

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; pentagon ABCDE is T' m’,

@) Show that T"canbe 'expressed as a +‘-b‘s,m B+ccos8, y\ghere a, b-and ¢ are constants to

befound, - - - Bl

© () 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]

Crescent Girls™ School 2014 Prelim S4 AMatlis P2 - -
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7 {a) Findihe area.bounded'.byefhe, 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 region B.

V4

3

Crescent Girls™ School
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8  Ttisgiventhat: €68 W=n+b andsin 20=a-b.

@ Showihat 2faf ) =sin 9.

(i) Find the value of o + 5.

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

(iv) Hence, without the use of a calculator, find the possible values of tané.

Crescent Girds® School
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o
In the diagram, which js not drawn to scale, P, Qand Rare points-on the circle Cj-
() Show that PQ is the diameter of the circlé Crand hence find the centie of Ci. (5]
(i) ~Find the équation of C; in‘the forni &* -+ +pr+q+r =0 ywhere p, ¢ and r
areintegers. : [3]
(iii) Giverithaf C; is a reflection of the circle Cj in the line x=-1, find the centre of C,. [2]

@v) Determine whether Q lies inside or outside the circle Cs. [2]
1

3 [Tarn over
Crescent Giils® School . 2014 Prelimn S4 AMaths P2 :
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Solve the followiiis

Eliations.

The populatioi, P,of 4 certain typé 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-6.5hours andihere-were

approxitnately 1000 bacteria af the start, how matiy bacteria will thiere be in a-day and 2

half?Léaie your-answer cofrect t6.4-sighificart figures? [4]

Crescent Girls” School 2014 Prelim S4 AMaths P2
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Marking Scheme

2
3 _2m ) .
1 The curves y=m yxand y= ol 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]
M 2(5)
- N ‘7 - —————:‘ - D e———_— = ;). b\
Slﬁ-b (\) .'3) v lo \3 ‘\LJC:' J k. (5) (,‘Y’ = (. )
(v ) A
5

5:‘.1.2 (‘B\) Ve & ok WL@W

y= 5L (e
stoXEY
0 1E >
(](i) Y = 53
' _E 3 (®Y)
9% =5 .
At oL “‘) 331(, = 3

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
- 2 -3
()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 $4 AMaths P2
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3

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

' 12 '
(1+52° )(a)cZ - l) : [4]

X

Whan, 2k =Br =-C F relo (M)
2~ {Ye) ~ ’
Tu = ‘l’lo)(g‘)‘ 0(4} l,é
= 26k S GYY
hewee ({4 gx,s)( 760 +264%x ..0)
peff of x> = W60t} (a64) ()

—A

3 % . 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 k. [3]
(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 tuming point of the graph. 3]
: - < - ak
My ') = 3k =5 (M)
h=i, k=4t (A, AL
p—7 —_—
.. , 5_
(i) $7) = 2L2—19¢
oL
L a5 -5 ()
- 5

For 04X <2 x> Yo, x> -3 40 ()
$/(x)<0o ie f00) is a o\wrca&m; o v 0<x<an

O\*)

(m) For M“ﬁ ft % ‘tx) =0

—~q6=0 (M)

X =2
I 123
£7() = 62 + g ()
£7(2) Yo

tvwv\ﬂ pt. s e '“j”_"#?k‘ (AL

Crescent Girls’ School .~ . : 2014 Prelim S4 AMaths P2
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4 (@) Show that %(00533x):-9cosz3x sin3x .

(2]
- Hence evaluate each of thevfoildwing.
(i) fcos%}c sin3x dx. (3]
(iii) o sin’3x dx. : (4]
3_ (cos 22) = .3 (¢0s 3x)" (- sinAx)
= — § cos a:camima
('“ C‘f ((ps A ssh,3.)(a) dl [(p 3 53‘«]6 Q‘f\\)
“ —p (o)
6 i - ‘
'j (cos 3 sin 20c)da = R (&)
o ‘.
('ti\') (0s™ 3¢ Sin DL = ((—~ s 33(.)(8%, 51) (=)
| = st DL — S 3
G 2 \
. j @ir\,f.’):x, — Sin 319&:(, ‘-’—’q_‘
o ,
x 3 .
S sinzr = s 2o dix = (w1
(o] o .
, e A
Foe e an - et 4
- 1 (o)
= 5 S
=%
. 2x*—3x+1 . .
S (i) Express oF 6t as partial fractions. (6]
2
() ax® — 6x* + x = x (RxT=6X+1)

- = 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)

Whow X237, € =5 2a-%6 _ 1 __1 4
R T e A T A TEoRy

(-\m W Gnal ons T\O*T&\"’GWN
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—3x+ |
(i) Hence find j—%u—ldx. [3]

9x° —6x*+x

ax>odrdl g (Lo L —=—
it «j eac?-:e.x.ou"" X 3(.530‘”‘) + 3(,315“3

- 5( )
= luw X — —"‘\'w(.?st“\) - e\(&(__() FC
(o) (8) (™)
6 C 5 D
B
4
4 0
A :
<+— K 8 =E

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?&&"‘(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) WL\@M, T : . - T:*:Q__?_” S om, A\D‘_ |

" Crescent Girls’ School _ 2014 Prelim S4 AMaths P2
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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(:—0

5 = e 3 1y N (m)
d: (m‘\ \a-lex \)
. e, = jeﬂ 4
/
- \lel'.'i + 31 (N\\) _________
= (c, —V;:).\)“(CJ “‘;3‘)
= KteT- e o WD umt™ (M)
T6) Arver 0% N = L (4)(8) — f(x, ~tev0dx (M
26— [ —axr {_%r,] (M) - inkegion
=28 g | (M)
Avee. of B = \‘*S(ac‘—eauc %) dx | (m)
B ” } A | mt)
:\Kﬁ_('i - &u,"-’c'g.xl)\ ( |
A - A
= W,x ¢ )

g Mho e\” i ’co ko of R = 7:1 (A)
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8 TItis giventhat cos20=a+b andsin20=a—b.

@ Show that 2(a’ - b*)=sin 46. 2]

. (ii) Find the value of a’>+ b>. ‘ [4]
(iii) Deduce that the value of tan 28 :—g i % = —%. [3]
(iv) Hence, without the use of a calculator, find the possible values of tan@. 31

g \) l(&'z_bz)
= (,(l"‘ b)(.a-—b) (_("\\)
= 5 S;.I\JJ.O tos 20U

= i~ A& (BQ
—
i) (o+b)" = (cos 20)*
e+ B>+ 2eb = W A0 - (Y (M)
(e —b)* = (sin 20)7
o b*—2ab = sW20 .- () (m1)
(4 6)  a(6 ¥ bY) = e >0 4 s ()
2 > \
e th = (A
- A7
(i) Yow 28 = Sl
cos 2O
= a-b ()
o+ b
o _
S (my)
A
- '
- 7 . | (P\\)
-4t
= - &
‘v . ' - 4 =% v . 2 (240 +'\)CM—_1):d_N\
(\) o 26 = m& |
._3;\“_4:-_@'_ - -k (W\l) gt _4};%8‘:-“3 o 2 (A\)

|-t T TS -
Z{WO"—G%B’—‘I\' =0 ‘

Crescent Girls’ School ' S ’ 2014 Prehm S4 AMaths P2
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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=(-¢ _ _
I W A L
, - A=2_. - A B\
aodre = S0y = A ( )\ U o
- kX5 =~ ™
sine g o % ﬁm‘A‘RP = kX5 (
RO . R.P

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

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

| A_»,_Dﬁf‘,-\«g?’,f—.;gxﬂ— 2y =17 = O (A)

(i) Conkre of Ca = (?»6, -0 , vodius = {3y ()
Loeqe of ¢y (t6) 4 (\AH)‘ = 3% (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 (73 (M)
LD 4 (. ) —[0,34 42
Loﬁq b"") = 3 logs (7x-3) (1)
logu (hx?) = \%4 (T —3)
I = =3
o>~ Tx +3=0 (m1)
(4 ~3)(x = 1)=0
~ox = | ec —1‘_— (M)
i) \,,Sal(ae”‘) bga.(\E eX) (M)
28574 e — 15 = (m)

(2 - 5)(c v 3) O
o & =3 G (K
(£) w 0416, (AD

€, = -3;
S = b
R wmt O, P=1000

- Wwhew t,;("5; P ";H\}
A = Ll 2
SK—' — e (M)
k = TF (L Caé)
Whea 35 36, P = looo@ ~ %mo backeria (Al)
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