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GESS PRELDM 2024 JEXPSKA AM P2
Muarhematicel Formuloe
1. ALGEBRA

For the aquation ax” +bx+c=0,
~b2yb ~4ac

T 2a
Binomial expansion ;
7 % S 'J?{& - 'f?? g~ g & f’?%‘ B R P 5
{a+BY =g +€ }a &4*{ a“h +-—~+z\ a"'E bt
}\ie— ag ?

. e 'eﬁ\m M wn-1). f-r+1)
where # is 4 positive mteger and L?J_ ey -

2. TRIGONOMETRY

Identities _
s’ A+cos A=1

sect A=1+tm’ 4
cosec’ A=1+eot® 4
smi4+ B =sin AcosB+cosdsmB
cos(4+ B)=cosdcos BEsindsn b

., tandftnl
s‘g'i B D, oo oo St
et ! iztan ftanB
sm2d=IsmAdvosd
€0824 = cos’ A~sin’ A=2¢08" A-1=1-2sin’ 4

tan2d = 204
I—-tan" A4

a b €

sind smB smC

a =8 127 -2bceosd

A=ZabsnC
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CESSPREELIM B2 JEXP SWa AN

{8} Given that the expression 2x° +ax’ + by +¢ leaves the same remainder when {3
divided by (x ~5) and when divided by {2x+1), show that Sq+2b = -9

(6} Given that the remainder is —6 when the expression 2x' + o < hv+¢ is divided  [4]
by (x—13. and {x+1} 15 a factor. calculate the value of ¢.
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CESS PRELBIZE4 EXPOFA MNP

2 MrPhua bought a new car. After r months, its value ¥is given by V' = 25(000e
pis a constant. The value of the car after 36 months 1s $180 G00.

]

(&)

{(b)  Calculate the age of the ear, to the nearcst month, when i expected value will be f2}
$1000600.
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CGESSPRELDV 25 JEXP I%A AMF?

(¢} 5 years after Mr Phua bought the car. a second-hand car agent offers to pay him $130000 {2]
for his car. Would you advise Mr Phua to take up the offer. Explain your answer.

{d}  Sketch the graph of ¥ = 250000¢ 7, for 2 0. {2]

Page §




GEST PRELDV 2024 4EXPONA AMFT
3. Theline y=10 and 3y+4x =32 aretangent 1o 3 circle Cat the poiits (~2,10) and
{2,8) respectively.
(8)  Show that the equation of C is (x+2) +{y—3F =25.

(bYy Explain if the x-axis is tangent ta C.

Page 6
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GESS PRELT 224 SENPSHA AM P2

(&) Write down the squations of the two vertical rangents, {21

{d}  Two poeints P and Q lie on the circle and the length of PQ is 4 units. 21
Caleulate the shortest distance from the centre of the circle to the line PQ.
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12

4. 4 Band C are the angles of a miangle. Given that sira{ﬁ+3}£§ .

(s) Find the exact valus of tanC . Show your working clearly.

b} Evaluate s:ﬁs{{ﬂ*- B}@-%} Leave your answer in surd form.

BP-196
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GESSPRELIN 2073 SEXP 84 AM P2

{a) Solve the equation 15(16%}~4" =6. [4]

(b} Sobve the equation lgi2y}+2In(vi=2. (4]

Page 9
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twists and somersaulfs into a pool from a series of heights.

The diagran shows the cross-section of a design of the
diving platform, which consists of a trapezium-shaped
tower ABCD, AB is the stairway which the divers

use to reach the platform. 2m
Given that £ BAD =8 _ where & can vary and
2ADC =90°, the length of 45 and BC

BP-198

A competitive platform diving competition involyes one o two divers performing spivs.

g _im ¢

Py
45 v

are 12 m and 4 m respectively. 4

(a) show that L, the perimeter of ABCD, can be expressed in the form p +gsinf+reosd .

{b) express L in the form of p+ Roos(6-a), where R >0 and 0° <o < 90°.

(2]

[3]
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GESS PRELDM 224 SEXPSMA A1 P2

(e} State the maximum value of L, and the comresponding value of & . 21

(d} Find the value of & 1L = 25 m. Explain why a platform with this value of L is a poor (3]
design. 4

Page-11
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CESS PRELEA 2008 JEXPANA AM P

7 {a) Prove the identity cosecdx +cotdx =cot2x. [3]

(b}  Henece. find, for ~180° < § < 180° . the values of § for which cosee 26+cot 28 = B M

Pags 12
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CESS PRELII 2004 4EXPSNA AN P2

. . X
8. The equation of a curvedis y= -

gsl
{a] Find an expression for % . [2]
(b) Given that x is changing at a constant rate of 0,18 units per second, find the mate of [2]
change of ywhenx = 1.
{c} Explain if the curve has more than one stationary point. {21
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GESS PRELIM 7034 JERPSNA AM P2
The diagram shows a solid object. It is made up of a cylinder with a hemisphere above it.
The cylinder has a radivs of x emi and a height of 3 em. The radios of the hemisphere is
2xem.
it
yom |
U
i B
xem| 1
5
e xem
{a} Express ¥ in terms of x if the total velume of the solidis 727 em®. [z]
_ { 3
(b) Show that the total surface area, 4 om?, of the solid is 144x| =+ i%é"j 21
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ESS PRELIM 92 4EXPSHA AM P2

{e} Find the value of ¥ for which 4 is a stationary value and determine the nature of the [4]

stationary value.
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GESR PRELIM 1504 AENPUNA MM

1
The diagram shows part of the cwrve y= Esingf where 4 Hes on the cuwrve.
The x-coordinate of 4 is %ﬁ snd the normal o the curve at 4 meets the x-axis at B and
the y-axis at C.
{a) Find the roordinates of B and of C, leaving your answers in its exact form. (6]

Page 16
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GESS PRELI 2004 JEXP 194 AM P2

(b} Find the area of the shaded region. [6]
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CESSPRELIN 2034 JERPNA AMPY

_ ¢ .

11, £a) Show that %[{Bﬁ{ 3-3:{}3‘?:1& (6-22x)(3-5x). [3]

. 1 .

{b} Hence, evaluate fx{&'-w Sx¥dx. {3]
End of paper
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(8} Given that the expeession 2x° +ax’ + bx+c leaves the same remsinder whea
divided by {x —5) and when divided by {2x+1), show that 9a +2b= -8t

Lot F(x)=2¢ +a +lg+e
B(5) = 2(5) +afs) +b(3)+c M1)
=250+ 28a+5b+¢

B 3 Foas
y(.g}mg(,i; -@a(n}») +£:{~E«Jw
2; g 2 L 2

LS

| S B |
4 4 2
25@+2§a+ﬁbtc=~§+%aw};b+a M1

1000 +100a + 20b= -1+ 2b
99a + 22b = -1001 (M1
9a+2b=-01 {Shown)

() Given that the remainder is ~6 when the expression 2x° +ax® +5x + ¢ is divided
by (x—1}. and (x+1} 15 a factor. calculate the value of ¢.

F(x)=2x' +ax° +hx+e
F(ly=201) + a1y + b+ c = -6

a+bre=~8 (1) M1
F(-1)=2(~1) +a(-1 +b{(=D+e=0
a—b+c=2 (D) (M1

(-2 b=-10
=% {M1)
= 9a.+2(~8)=-91
a=—9
= e=2+9-5=6  (Al)

B

4
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2 MrPhus booght s new car, Afler r nionths, s value Vis given by V'=250000e™" , where
pis & constant. The value of the car after 36 monthy is $180 000,

() Show thatpis spproximstely 0.00913. {2

180000 = 250000777 1)

B g
0,3288=-36p
p=000013 (3af) (AD)

() Caloalate the aps of theoan, fo the newrcet month, when its expected vale willbe. (2]

o)

=100

@)



GESS PRELIM 2024 SEXPSNA AM B2
{¢} 5 years after Mr Phua bought the car, a second-hand car agent offers to pay him $130000 2]
for his car. Would you advise Mr Phua to take up the offer. Explain your answer.

Value of the car after 5 years = 250000g 558
=$8144555.12 M)
No, he should not take up the offer as the value offered is far below the expected value. (Al)

{d)  Sketch the graph of ¥ = 250000¢™* , for r20. [2]

BP-~219
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GEAS PRELIM20M 4EXP/SNA AMIF]

3. Thelise p=10an 3p+dx=12 are fangent 16 acircle C of the points {(-2,10) and
{2,8) respectively.

(a)  Show thist the squation 6f € is {x+2) +(p~5) =25. [5]

3y+dx=32

_ 4 32
5 o e e
y= 3z 3
3

Grsdient of the L mm; (1)

Ban of the line passing thry' (2, 8) snd centrs of the circle:
T
O=8=&-2)
13

coiied af the centre of the cirele=-2  (BD)
Rudhiz of the circle =105 =5 _7 B
Bqaofthesinle (142 +(y-5F =5
@& (xe2P+(p-5Y =25

.

2]

“The lovesst point of ©is (-2, 5-5)y=(=2,0), whishis onthex-axis.  (M1)

(AD




GESS PRELIN M08 JEXPSNG AM P2

{e) Write down the equations of the two vertical tangents. 2}
=7 (Bi}
x=3 (Bl}

{d} Two pomis P and 0 lie on the circle and the length of PQ is 4 units. 2]

Calculate the shortest distance from the cenire of the circle to the line PQ.

The length of the centre of the circle to P or @ = radiug = 5 unitr ot
Length between mid-point of PQ to P = 2 units

Shortest distance = J5° — 2° =21 = 4.38 units (3 5.£) {AD)

BP-~221
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(ESS PRELIM 2034 SEXPSNA AP

4 A Band Carethe sngies of a triangle.

Giventhat sisscx:+$>=§ ..

B

1z

= tm{:é--&#}mwi} (M1}
tan C = tinfi 80° —( 4+ B)) 12
tan € = ~tanl A+ 5 (41}

tan € = .-:? - 3.3 =24 (A1)

Alternative solution: {4+ B) < 90°
swaArB=2 M)
1an € = tan(180° {4+ B))

tan ' =~ tsn(4+B) 1)

aC=-2=24  (AD

) Evatuste m[(,ﬁw}@;ﬂmwmm seerd forms, B

sonl 4+ B)+ £ |~costas Byeor st Bysnd M)




5.

CESSPRELIN 2004 SEXPINA AM P2

{8} Solve the equation 15167 )~4" =6.

15(16")-4% =6

(4™ ) -4 -6=0 {M1)
14°Y -4 -6=0

leta=4"

=134 —a—6=0 MD
(3a+33a-2)=0

{5a+3)=0 or (3a-2)=0

Q= OF (= -
5 3

-4r=m§~ {no solufion) or 4° =§

(A1} ymmg*@}muszgz Gsf) (AD

() Solve the equation 1g(2y)+ 2In{y)=2.
Ig(23)+ 2In{y) =2
iy} _
lg2+
g2+lg(y)+= ie(e)
(M1) (M1}

2 i, .
%@)gﬁ'@} 2-1g2 (M)

1g(y )< (5.6051) = 1.60897
Ioty) = 0.303108
y=2.00859=201 (3s£) (A

[4]

[4]
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Giventhat £BAD =@, where # can vary and
2ADC =90°, the longth of 4B and BC {
are 12 m atid 4 respestively, 45

ta) show that L, the perimeter of ABCD, van be sxpressed in the form p+gsin@+r vos®., (2

L=12+4+BE+4+120080
L=12 44+ 12¢in 0+ 44120086 {MI1)

£.220+128in§+12c088 (AL

(5) expredal inthe form of p-+RCAS(E-4), wWhere B




ESS FRELIM 2024 4EXPINA AM P2

{¢) State the maximem valie of L, and the corresponding value of 8, f2]

Max. L=20+142 o 37.0m(3sf) (B

When cos(8-45% =1
(E-457)=0
&=45" (B1}

{d) Find the value of 8 if L =25 m. Explain why a platform with this value of L is a poor ]
design. 4

L=25

20+ 1273 cos(8— 45°) = 25 M1)
s
08(6 — 45°) = weeiops = 0.20463 1
cos( } m (M1}
= 72.865°
§-457=72.865°.  187.135°
0=117.865° 332.13%° (M1)

& cannot be obtuse or more than 90° as A8 is a stairway. Otherwise, the divers cannot
climb up to the platform. {AD

BP-~225




GEXS PRELDM 024 BN INA AN P2

7 {s) Provetheidentity coscedn-+rotdx=cotdx .

H-{Em %x N
zm?.xmzx (VD)

oy Zx
Emzxmh
o Bonlx M
g M)
mootZxy =RHSE

() ‘Hence, find, for —180°<#£130° , the values of & for which cosec 28+ 00t 28 =—3.

tan 8= —"$

a=sr o
B =180° - 30%, -3{?”

g=150°,  ~30° (AL AL

BP-226
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GESS PRELIM 2026 JEXP'SNA AM B2

8. The equation of 2 curve is }’*;‘?ﬁ;

{8} Find an expression for %

[2]
x »
# 3 = - 2 e s
CLAN (- e or :Mf..;.}fm MDD
dx &
_ e
= (1-2x) 02
¢
-2 -2 ’
= sj - jx (AD
& e
{(b) Given that x is changing at a constant rate of 8.18 units per second. find the rate of (2]

change of y when x = L.

dx

— = (.18

dr

dr_dv dx

dr dx dr

d 1=2% o018 M1

d e’

d 1-2 | - |
When x =1, ~==-uZy0,18=~0.0244 units/sec (ALY
at &
{c) Explain if the curve has more than one stationary point. 2}

dy 1-2x
& &

(M1}

Therefore there is only one stationary valuc at x =-§ {Al)




A e

i g

()  Exprossyin terms of x i the total volume of the solid is 727 cm’,

‘?ﬁx-a%x%xxx(;ﬁf*fm{&}%y M1)
72 ﬁ%ﬁ#-ﬁ?

T2 18 .
e e (AL
PETET @h

{b) Show that the total sneface ares, A sm’, 'of the solidis iﬂxﬁg—%&}

A u%xéxﬁx?*gmﬁwﬁx?
o n Iﬁ)

BP-228
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GESS PRELDM 2024 JEXPINA AMED

{e} Find the value of x for which A is a stationary value and defermine the nature of the 4]
stationary value,

(M1)

=3.78 em (3 5.£) (M1)

4 b
-Ex—{ = 14&;’?{ L P E (M}}
When x=3.78, %?; =251 (> 0)

. the area 15 a mmimum value, {Al} - value must be shown




.

@) Finds

When x=1; y= "*fg*"ﬁ

Whistry =0,

. 83)

g (ﬂ,

BP-230
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GESS PRELIV 202¢ JEXP/SNA AM P2
(b) Find the area of the shaded region. {8
Area  =area under the curve —area of the triangle ABD + area of tiangle BOC

£ g i : i 1 i b

S Ly elde [42 B ;4%45( Sx

=} ¥y~ 3 —— ] L X S SO i : RO | s

I z{ﬁ){s (3 2)}'2(3 2}‘r 7)
(M1} (M1} M1}

ir ) R s & '

=[7 Zeins fzx-_-%{ B }({5}%{33223}(&.&55}

~ ki

=§—~4¢osf-} ~i+11.€£1

§_ 2, 4
(M1}

wsée@.zz,m M1)

=16.291

=163 umits® (Al
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1. (8) Show that g{@x}{&—ﬁx}i}—v{ﬁ.——.zix}(ieﬁx}ﬁ-, B

%{@@@esxﬁ} -ﬁ(ﬁix}(gjﬁwﬁx*}%{w%%ﬁﬁm.$3é}§(’3}
D M
am{-_sﬁsxﬁ [~6x+(3-56)] v
={2){3~ 5x}‘§{»3 ix+3]
={6~22x)(3~ 33;)%' (Shown)

[33-s0Pd. 03

From Part (i):
= {h}{i&——ﬁx}g - ={6-22x){3 ~§x§%

vk

(anp-s| - j{i&@:ﬁx}{aﬂﬁxﬁéi

y . & I N
eo-sef | =[sp-sf k-[mrG-sFa o)

§
8(3-5x)"

;?Qx'(iﬁwﬁif}%'.éx = EH(3-Sxfrc (o abitry constent)

(1)
| ac{jagmsx}%a(ﬁﬁ W) +e

o S - .3 -
Ix{3~$r§& ﬂ“%ﬁhﬂzx}(&;&xﬁ ¥d  (drarbitrary congtant)



