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MARKING SCHEME
(Bedok South) 4ESN AM P1 (Prelim 2025)
Qn Solution Marks| Testing | Qn Solution Marks| Testing
L U s T, Sem T B Rati I
1 _[Trigonometric Identities _ 42 (V2+1) vy |denominator
LHS (ﬁ - 1) (ﬁ + 1) with conjugate
= sin2x — cos 2x tan x 8 +4v2 Mi Expansion
. Apply double il — Difference of
= 2sinx cosx — (2 cos?x — 1) z:;’; M2 g%?sg; sine (‘/Z) - (1)2 M1 [sduares
i 8+4
= 2sinxcosx — 2sinxcosx + F M Eﬁ;ﬁgy& x = —-l-——\/z Al
cosx 3
=tanx Al
OR
= RHS xV18 = 3x + V32
3V2x =3x + 42 Grouoi
22(x+2) X § = 5%+3 x g« (3\/5—- 3)x =42 M1 oupIE
24(2%*) x 5 = 53(5%) x 2%% M1 Split the _ W2
powers =
22x 53 3v2-3
= S t
Z*)(5%) 2% x5 M1 f;;?oaiz ith x 42 (3VZ+3) M1 Reationalise
and non-: = i
12 e (3vz-3)(3V2 +3) o Conpagate
(%) (5%*) " 16 .
. 5.2 24+ 12v2 M1 [Expansion
_=( - 2 . .
10* (4-) Combine (3ﬁ) -3 Mi lsalllfl'faerxénce of
42 common index
10 = (_) _24+12V2
z =" 27
4\? ’
=lg|= E i
»=1s(3) M1 (B _8+4V2 “
4
x =2 lg (—-) Al {Power law 3
5 pp
OR (a) | Areaofsquare = 11 + 120
22(x+2) 5 5 = 5x+3 y g (\/E_}_ \/E)z =11+ 2v/30
2x+4 — 3 3 C rt ¢
22944 x 5 = 5*+3 x 23 M1 | bases a+b+2Vab=11+2V30 M1 |Expand
22x+4  gx+3 P
== Separat - - :
2% 5 Ml ors of Equating the rational part,  yyy | Eauaring,
24 , different bases a+b=11 irrational parts
_ X
2% =5%5 b=11—a......(1) scparately
4 . ..
10% = 2_2 Equating the irrational part,
‘512 Combine 2Vab = 230
x common index
10* = 5—2 ab=30...... (2)
42 Subst. (1) into (2) o
x=1 (_) ? Substitution
&5 M1 |Expressin a(ll—a) =30 M1 imethod
4 logarithm 2
x=2le(= 1lla—a* =30
- g 5 Al [Power law a’?—-11a+30=0
(a—-5)a—-6)=0
xV18 = 3x + V32 a=5or a=6 M1 §x°1admlveﬁc
3xVZ —3x = 432 Corresponding b values: equation
3y = 42 Sincea < b
VZ—1 a=5 b=6 Al |Correst

set of values
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General term of expansion

(2 - %x)ais
T = () @ (-3)
— (E) (_1)1'(2)8—21' x7

8 -
T, = (2) (-1)2(2)® 2(2) 42
= 448x?

8 -
T, = (3) (-1)3(@)® 2(3) ,3
= —224x3

8

(10 + kx) (2 - %x)

Coeff. of x3 = 0
(10)(~224) + k(448) = 0
448k = 2240

5cosx + sin2x
__—__—.—= c
cos2x + 5sinx

otx

S5cosx +sin2x cosx
cos2x + 5sinx sinx

sinx (5 cos x + sin 2x)
= cos x (cos 2x + 5sinx)

= (10 + kx)(...448x2 — 224x3 ...)

Al

Al

M1

Solution Marks| Testing
sinx (5 cos x + 2 sin x cos x) M1 ﬁ"iﬁyfg‘r}‘ﬂe
= cos x (cos? x — sin® x + 5sinx) e
y = 262 — 6x+7 . 2] 5sinxcosx + 2sin? x cos x cos 2x
Subst (2) into (1) = cos®x — sin? x cos x + 5 sinx cos x
4x — (2x% —6x+7) =5 M1 %‘f}:;:g:glga or 2 sin® x cos x = cos® x — sin? x cos x
' . M1
4x —2x2+6x—7=5 Method 3sin?xcosx —cos3x =0 gﬁg;?gy&
2x* —10x+12=0 cosx (3sin?x — cos?x) =0
2
x—-5x+6=0
+ o cosx =0 |3sin?x —cos?x =0 ML product
x-2)x-3)=0 M1 |Factorisation rule
x=2 or x=3 or Quadratic x =90° | 3sin’x =cos’x
2. —
Subst respective x values into [1], 3tan“x =1
y=4@) -5 | y=4@) -5 myx=%
= = M1 [|Find values of
y=3 y=7 1 204 variable
P(2,3) and Q(3,7) tanx = iv_g
PQ = ‘/ (3 _ 2)2 + (7 - 3)2 M1 stlzg;oe Eé}lrl:étsolutmn
formula x = 30° 150° Al
PQ =V17 Al —— 5 Final
~x =30° 90° 150 Al |[solution

(a) d 4
— -3
= [x(c = 3)"]
General i = (x — 3)* + 4x(x - 3)* M1
expansion = (x—3)*(x -3 +4x) PED et Rule
= (5x — 3)(x - 3)? Al
Differentiation
Extract (Quotient Rule)
specific terms (b) x(x _ 3)4
Y="5x-3
(_iz_(Sx-—3)(x—3)3(5x—3)—5x(x—3)‘ Appt
& Gx 3 M1 | oPE dent Rule
_x- 3)3((5x —3)* - 5x(x - 3))
- (5x — 3)2
_ (x — 3)3(25x2 — 30x + 9 — 5x2 + 15x)
= Gx —3)2
3 2
_ (x—3)*(20x* - 15x+9) .4 Factorise &
(5x — 3)2 simplify
Equating
coefficient When x =1,
dy dy dx
dt  dx o dt
70 = (x—3)3(20x2 - 15x +9) dx
= Gx—3)? T
(1-3)%@20-15+9) dx
= G 32 X a M1 [Rate of
Convert to change
sinx & cosx —70 = _ngi‘f
dt
= 2.5 units/s Al
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Qn _ Sghiion Marks Testing___ Qn Solution Marks| Testing
9 Q_uadranc Functions e ' (b) |To enclose the field,
@) y =5—12x — 3x? Perimeter < 98 Fom
= —3x%2 — 12245 2(3x —5)+2(x—10) <98 M1  |inequality
5 2(4x —15) <98
=—3(x +4'X)+5 4x — 15 < 49
=-3{x+27-(2)%+5 M1 [grPeie x<16 .....(3) Al
=-3(x+2)>+12+5 From part (a) 10 < x < 15 and
y=-3x+2)?*+17 Al (3) x < 16, it is enough to Bl
Since (x +2)? > 0 enclose fhé field. )
—3(x+2)*<0 B1 11 [Logarihemic Equations _
-3(x+2)*+17<17 (a) For a valid logarithm,
maxy = 17 < 20, 4
. -x>0
.~ for all values of y, it can never be .
greater than 20. L x<4 Bi
(b) Given (b) | 2log3(4—x) —logy(x —4)* =2
= (k — 1)y2 1 — 4)? .
y=0Uk-1)x>+2(k+2Dx+k+3 2l0ga(4 - x) - Ogi(x ) —2 w |Change-base
For y to be always positive, 0g3 9 ,
(i) Coeff of x? > 0, and > conit logs(4 — x)? — logs (x —24) _ M1 |Power law
(ii) Discriminant < 0. fory>0 logs 3 _
2 10g3 (x — 4)2 Idcntlty
From (1), k—1>0 logs(4 — x)? — —— = 2 property
- k>1 D1 2logz(4 — x)? —logz(x —4)%> =4
From (ii), . logs(4 — x)* —log,(x —4)2 = 4
{2k +2)P -4k-1D(*k+3)<0 M1 (4 —x)* .
A4k +2)2 -4k -1k +3)<0 logs G 4 M1 |Quotient Law
(k+2?-(k-—1Dk+3)<0 D = b* - 4ac (4-x* Egglﬁfémic
(k% + 4k +4) — (k> + 2k —3) < 0 G=az" M1 formto
2k+7<0 (4 —x)* =81(x — 4)? form
o< o1 (x—4)*—81(x—4)2 =0
.2 (x—4)2((x—4)?—81) =0 Solve
From the two inequalities, 2 2 factorised
k>1 dk< 7th (x—4) =0 0r(x—-4) =81 equation
an '2, ere are no Al x—4=0 or x—4=1+49
values of kfor whichy > 0. x=4 or x=-5or x=13 Al
From (a), since x < 4,
I ohler ~.x = —5 is the only one real solution ~ B1
(a) [Since Side > 0, N OR 1y
_ _ Form Sid 2logi(4 —x) —loge(x —4)2 =2
3x —35 ? 0 and x-10>0 in%?ualilﬁ:s : 10g9 (x — 4)? M1 l(élavange-base
x>- and x>10...... 1 m 210g3(4_x)__?0g7_—_-2
Area of rectangle < 200 los.(4 — 112 logs (x — 4)? M1 |Power law
(Bx—-5)(x—10) <200 M1 |Form Area ogs(4 — )"~ log; 32 =2 Identity
3x% — 35x + 50 < 200 inequality , logs(x —4)?2 property
3x? —35x — 150 < 0 logs (4 )" - ——5——=2
(Bx+10)(x ~15) <0 M1  |Factorisation ——10g3(4 —x)° =2
——=<x<15...... (3] 2
From (1) & (2), logs(4 ~ 2" = 4 ogacahmic
10<x<15 Al (4-x)P=3* M1 formto
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Qn Solution Marks| Testin On Solution Marks| Testing
x?—8x+16 =81 ?g‘l}r’[‘l’ne““al (b) For 2 real and equal roots,
x> —8x—65=0 M1 D=0
(x+5x-13)=0 ?ﬁ’;ti(‘,‘,g_ Ois 43h—1)%2=0
x=-5o0or x=13 Al not correct as 1
- 4—-x>0,1e h=— Al
From (a), since x < 4, x—4<0 3
-.x = —5 is the only one real solution ~ B1
OR (©) For line meeting the curve,
2log;(4 —x) —loge(x —4)?* =2 M1 |Changeb hx? —2x—-9h+6=2x—-h—12
2 los. (4 logs(x — 4)? _ e S hx?—4x+18—8h =0 M1
logs(x _ 4)2 OWCr law 5 =
logz (4 — x)* — Tlos.32 - 2 . (-4)2—4h(18—-8h) 20 M1
: 2 Ldentity 16— 8h(9— 4h) 2 0
1og3(4—x)2——°59‘2—"-)—=z 2 —h(9—4h) =0
zZ- >
log; (4 — x)? —logz(4—x) =2 4h*—5%h+220
@—x)? (4h—1)(h-2)=20 M1
logs m = M1 [Quotient law . V
c —_
4-x"_., M1 T ogarithmic v 2 Z 2
(4-x) form to .
x2—-8x+16=9(4—x) lfsg(rlr)x?nmn h<! or h>2 [3] Al
, <3 =2......
x2+x-20=0 logz(x —4) is 1
_ nof correct as h<-or hz2andh#0 Al
(x+5)x-4)=0 4—x>0,ie. 4
x=—-5o0rx=4 Al x-4<0
From (a), since x < 4, (a) f(x) = x2e(x+2)
5 is the only one real solution Bl f'(x) = 2xe (x42) 4 y2p(x+2) M1 Iérlf)%lgct Rule
. = xe®*2 (2 + x)
(a) When y 0 = x(x + Z)e(x+2) Al
2 —
hx*—2x—-5h+6=0 For decreasing function,
hx? —2x+ (6 —9h) =0 f'(x) <0
For a quadratic curve, x(x +2)e®*? <0 M1 |
2 : 2 Must explai
coeffof x* # 0, since e*+2) > 0 M1 g{l‘éggiﬁjglm
on 15
h+0 ...[1] M1 x(x+2)<0 positive for all
+ = |+ values of x
D = (=2)* - 4h(6 — 9h) M1 [p=b?—4ac ) 0 ) 0
=4 —4h(6 -9h
(6 =9h) —2<x<0
= 4(1-3h(2 - 3h)) - —
) Maxima & Minima
= 4(9h* —6h + 1) () £'(x) = (x2 + zx)e(x+z)
= 4(3h — 1)? or (6h — 2)? '’ (x)
D>0..[2] M1 = (2x + 2)e®*D + (x? + 2x)e**?D M1 Ap%la’
20... f”(x) _ (xz +ax+ z)e("“) Product Rule
.. from [1] & [2],

iy = 0 has real roots for all values
of h except h = 0.

For the least gradient,
f'"x) =0
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Qn Solution Marks| Testing Qn Solution Marks| Testing
(x2 + 4x + 2)e®**? =g M1 (¢) [From (b),
x*+4x+2=0 %“nidé]aaﬁc . x + 3 is a factor of f(x).
-4+ .,/42 — 4(1) (2) Mi Or Yy mspection,
x = 70 forpleting f(x) = 3% + 2x% + 16
448 =x+2)Bx*+kx+8) M1
=T Equating coefficient of
Compari
=4+ 22 x?: | k+6=2 M1 |coefficients
- 2 k=-4 or
=-2% V2 Al or Long Division
. C e X 2k+8=0
Since the least gradient lies in
k=-4
-2<x<0,
x=-2+V2 f(x) = 3x3 + 2x2 + 16
Least gradient = (x + 2)(3x% — 4x + 8) M1 |Factorisation
f'(x) = x(x + 2)e®+2) For f(x) =0
f'(_2+ﬁ) (x+2)(3x2—-4x+8) =0

= (=2 +V2)(~2 + VZ + 2)e(-2+V2+2)

= (-2 +V2)}V2eV?
= (2 - 2\/7)3‘/E

Al

(a) | Given f(x) = 3x% + 2x2 + 16.
2
f(3a) = f(—- -é')
3(3a)® + 2(3a)2 + 16 Substitute
M1 |values
2\3 2\2 correctly
-5(Y 2 e
3(27a%) + 2(9a?)
_ 8 4
=3(-z)*2(5)
8 8
81a® + 18a% = _6+§
9a°(9a+2) =0 M1 |Factorisation
a=0ora=-2 Al
9
(b) Subst x = —2 into f(x),
f(—2) =3(-2)* +2(-2)? + 16
=-24+8+16 Apply Factor
=0 Al

. x = —2 is asolution of f(x).

x+2=0

Solution for

X = —2 linear equation
2 —
or 3x*—4x+8=0 Use of
D = (4)% - 4(3)(8) My |Becriminant
D = -80 Quadratic
Since D < 0, there is no real roots Bl [formula
for the quadratic equation
.. f(x) = 0 has only one real root
x =—2.
) 16y° +2y—3=0
16 + 2_3_ 0
y: y?
1,° 1)2 Transform i
= - = to
3( y) +2( y) +16=0 M [Teosfomin
format
Letx = —i
3x3+2x2+16=0
xX=-2
1
—_—Z=_2
y
—_ 1 Al
y=3
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MARKING SCHEME
(Bedok South) 4ESN AM P2
On Solution Testing__ On Solution Testing
_1. | Exponential Equations. | k=—1mn (123-7) et
(a) | 2(4%) —8=11(2%) — 22%+3 2\ 200
2(22x) -8 = ll(zx) — (22x)23 gonvfrtto = 0.240229
asc .
z(zx)z —8 = 11(2") _ 8(2x)2 = 0.240 (tO 3 sig. ﬁg)
When £t =5
Let u = 2% (a) = ’
Apply (i) [ For k = 0.24 | For k = 0.240229
2u? — 8 = 11u — 8u? substitutior
correctly M = 200e~% M = 200e™*
10u2 - 11u - 8 = 0 = 2006—0.24(5) = 2008—0.240229(5)
Qu+1)(Gu—8)=0
8 = 60.23884 | =60.16991
=—; oru=c Solving fo 602
u = 60. to 3 sig. fig,
2x=—%(reject) 2"=§ g (to 3 sig fig)
o (a) M = Mpe™
lg2*¥ =lg= i
g g: Apply (iv) M p—
8 logarithm M,
lg E appropriatdl 0
*=ig2 y 15% = e~k
- okt
= 0.678072 015=e
For k = 0.24 | For k = 0.240229
= 0.678 (to3 sig. fig.) o o
015 = E-—0.24-t 015 - e~0.240229t Take
(b) From @@, 2*= 8 - _ natural
c In0.15 = ~0.24t{In 0.15 = —0.240229¢ logarithm
8 In0.15 n0.15 on both
X = - Apply =— =—— des of
log; 2% = log; = log, 0.24 0.240229 Squation
xlog, 2 =log, 8 —log, 5 equation = 7.90467 =7.89713
_ 3 _
x = log, 2% ~log, 5 Eﬂ’l‘Zﬁiﬁw t = 7.90 years (to 3 sig. fig.)
= 3log,2 —log, 5 law : i
. (b) Since for t > 0,
=3—log,5 Identity
property ekt >1
=m—log,p 1
=1
m=3, n=2, p=5 e
ekt <1
Aol Dk 200e~* < 200
(a) When t =0, M < 200
® M = 200e~ %t .. mass of substance can never be
M. = 200e-%© more than 200 g.
[+ 200. : ;
© —
=200g
(a) When t =2, M = 123.7 150
(ii) M = 200e*
123.7 = 200e ™% " .
123.7 g (5;60.16_99)j o
360 - * T -
In (123.7) = 2k Zaag;al (759713, 30) \M
200 loganthm [3 2 : HIK:)
on both G1 — Initial state (0, 200)
G1 —~ Smooth curve decreasing towards asymptote f-axis
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(a) For square root to be defined,
26-520 = x2; otherion
=3
T2
y =x2V2x -5
1
y =x%(2x—5)2
d 1
Y 2x(2x ~ 5)2
dx . .
- Appl
+x? (2)'2'(27‘ -5)72 Pl%%gct rulp
dy 2
—=2x/2x-5+
dx V2x =5
- ZX(ZX - 5) + xz (;orribinc td
V2x —5 gﬁfﬁ%n
_ 2x(2x—5) +x?
~ V2x-5
_ 5x?-10x
" V2x-5
dy 5x(x—2)
dx +2x-5
~ k=5
Integration
(Reverse of Differentiation)
' 7(10x(x -2
® [t ),
3 2x—5
75x(x — 2) 7 Split into 2|
=2} ———dx+ f 6dx int
s ,———Zx =% 5 integrals
7
= Z[xz V2x — 5|3 + 6["]; Integration
S orentiad
=2 {72J2(7) —5-32,/2(3) - 5} ot ’
+6(7 — 3) E}xbstitutiolx
boundaries|
= 2{49V9 — 9V1} + 24
=276 + 24
= 300
OR
dy Sx(x- 2)
dx +2x-5
75x(x —2) 7 Integration
———dx = [x*V2x -5
, Vms T EVESL e

on

Solution Testing
710x(x - 2) 7
=
7 Transf
710x(x - 2) de+ | 6dx @or:gcslu?gltli
, '——m . integral
=2 {72J2(7) —-5-—3%/2(3) - 5}
; S}lbstitution
+ f 6dx goundaries
3
f7{10x(x -2) N G}d
A x
3 v 2x -5
= 2{49V9 — 91} + 6[x]}
=276+6(7-3)
=300
(a) x° + 64
(i) — (x)3 + (4)3 Afplz sum
O cubes
= (x + (@ - @@+ @ identity
= (x +4)(x* — 4x + 16)
Partial Fractions
(@) 3
(ii) x3 + 64
_ 3x? Eé%?s.
(x + 4)(x? - 4x + 16) tial
_ 4 Bx+cC Fractions
T x+4 x2-4x+16 Eknown
A(xz s 16) coefficients
+ (Bx + O)(x + 4) = 3x?
Let x =2—4, Usﬁ
_ A S itut
A((-3) 4(-4) + 162 3»(_4)2 %I:Id/s;m on
quating
A(16 + 16 + 16) = 3(16) S
= ﬁnd
unknowns
Let x=0,
A(1)+Cc(4) =0
1(16) + 4C = 0 1 o or
16 +4C =0 2xantlcastt
Let x =1,
A(1-4+16)

+(B+0)(1+4)=3
1(13)+ (B—4)(5) =3

13+58—20=3
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Qn Solution Testing On Solution Testing
B=2 448cos2t=0 Correct
OR Substitution
Equating coefficient of cos2t = — 2
x?: A+B=3 Basic angle & = cos™! (l) =in .
B=3-4--(1) 2 3 Basic Angle
x —4A+4B+C=%) For cos2t < 0,
o (2 ..
2t lies in Q2, Q3
C=—44--(3) 2t=m—zm megm Angles in
Subst (1) & (3) into (2), 2 4 quadrants
—4A+4(3-A)+(-44) =0 = “3'71. §T[
—-4A+4+12-44A-44A=0 1 2
124 = 12 E=3m 3"
A=1 @
B=3-1=2 s=j(4+8cosZt)dt
C=-41)=-4 0
32 s=4t+4sin2t+c ggggetggm
T x3 + 64 t s
2
x+4 x“—-4x+16 %n 765289
Indefinite Integral
(b) 2x® +3x2 + 128 2 497279
f x3 + 64 X Distance travelled in the first 2 sec
205 + 64 3y2 = (7.65289 - 0)
- f Gired), f ¥ i Solitinfo 2 +(7.65289 — 4.97279)
x3 + 64 x3 + 64 inliegmls
32 = 10.33299
=f2dx+fmdx =10.3m (tO3Slgﬁg)
—_ Distance travelled in the first 2
—_ 2x+ln(x3 +64) +c (d) |Dis nEce velled 1n the first 2 sec
3
= f (4 +8cos2t)dt
0
GBE D SR s it 2
(a)When particle passes O, t = 0, + L (4 + 8cos 2¢t) dt Comeet.
Hence, v = 4 + 8 cos 2(0) 3 Expressions
= 4
=12 m/s = |[at + 4sin2¢]?
(b) v =4+ 8cos2t
dv = —(2)8sin2t + {[4t + 4 sin2t]2
dt 3 Correct
a=—16sin2t - o Integration
= 4(—) +4 (sm—)l
Least acceleration 3 3
= —16 m/s2 + 4(2—E)+4(sin4—-sin2—n)|
= m/S 3 3 goéfe?t '
ubstituty
© 0<st<3 = 7.65289 + 2.6801 o
0<2t<6
Wh , = 10.33299
en particle is at rest, =10.3m (to3 sic. fi
p = 0 ms - ( g fig.)
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Solution Qn Solution Testing
T
o 9 —_
(a) Draw a line CG 1 BE. 4
In ACGO, dZA
T —— = —300sin 26
£60 =7, 0C =10 3z ~ 300sin
CG = 10sin8 = —3005in7—2T-
GO = 10cos®8 — _300
d’A
DF =(€G =10sinf —
7L <0
CD = GF = 2G0
= 20cos @ A = 75sin280 Value of 4
V3 1s not
FO =GO = 10cos 8 =75 Sini required
=75
P=0C+CD+DF+FO
=10+ 20cos8 + 10siné A has a maximum area (of
+ 10 cos6 75 cm?) when 8 = =
P =10+30cosf +10sin6 ) =
(b) 30cos8 + 10sin8
= Rcos(8 — a)
= /302 + 102 cos(6 — a) (a) P(-13,11)
= 10v10 cos(d — a) (1 9
R (-1,-5)
where R = :g v 212‘; Gradi::xt of PO Gradizn of OR
— PQ QR
=31.6 (to3s.f) C11-9 9-(-5)
MaxP=10+R -131-1 1-(-D
=41.6 cm (to3s.f) =- =7
1 Since
(© A =5 DF(CD + FO) A —
==X base
1 2 mp me=_—x7=_1 =
=3 (10 sin 8)(20 cos 6 + 10 cos 8) ht ‘}2) _ ¢ di7 . 2 Ti X My
A = 5sin6 (30 cos 8) = PQ s perpen _"“a:mQ
A =150sin6 cos 8 = £POR =90
A =75sin26 Double (right angle in semicircle)
?I,‘Elﬁ,la = PR is the diameter of circle.
OR
Stationary Values PQ?=(-13-1)2+ (11-9)?
(d) da =200
—=1 260
36 = 150cos 0R? = (1 - (-1D)* + (9 - (-5))’
A _300sin28 =200
39z~ Cvusm PR? = (-13 + 1)2 + (11 +5)?
= 400
For stationary value,
dA ~0 Since PR? = PQ? + QR? = 400, by
a0 converse of Pythagoras’ Theorem,
150cos 260 =0 £PQR =90°.
29 =% (right angle in semicircle)
2 => PR is the diameter of circle.
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Solution Testing Qn Solution Testing
OR Equation of perpendicular bisector
Midpoint of PR, of QR is
M=(—13——1 11—5) y—3=7(x—(—7))
2 2 y=7x+52
= (=7, 3)..[1] OR
Perpendicular bisector passes
PM =/(-13 + 1)? + (11 - 3)? through the midpoint of chord.
=10
_ Midpoint of PQ
QM—\/(14;71)02+(9—3)2 _(_13+1 11+9)
= (— 2 -5-3)2 =10 - 2 ’ 2
RM = (-1+7)? + (=5 -3) _76 10)
~ PM =QM =RM =10...[2] Mipg =7
From [1] and [2], Equation of perpenc!icular bisector
midpoint of chord PR is of OR is
equidistant to P, 0 & R y= 10_— 77(x+_5(;6))
=> PR is the diameter of circle. Y= X ——
As centre is midpoint of diameter (d) [The fuﬂhe§t two points ona cirele is
—13—1 115y the diameter of the circle.
— . _ : . : Diameter is
centre = ( — ) .. centre (—7, 3) is midpoint the longest
- (_27 3) Award 1 of diameter 08, chord
'1 n;a}fkfor xq+xs=_7 }’Q+J’s=
radius = - PR cither com 2 2 Mid-point
1 2 Z correct 14xs=-14 9+y, =6
= 313 - D) + (11— -9) =15 | yg=-3
= %\/400 ~ 8(—15,-3)
=10 Area of quadrilateral PORS
P R § P
Equation of circle =1(—13 1Q -1 —15 —13
(x—(=7)?+ (y - 3)* =107 Correct _ EI 11 9 -5 -3 11
x? 4+ 14x +49 +y> — 6y + 9 = 100 substitutior _1|(-117 -5+ 3~ 165)
X’ +y +14x—6y—42=0 =2l -(11-9+75+39) Shoelace
Let T(x, y) be a general point on the = 200 units?2
perpendicular bisector of PQ.
PT = QT
V= (-13))% + (y - 11))? (a) y= 1]
=JGx—DZ+ (y - 9)2 12 —x o
(x + 13)2 + (y - 11)2 Subst P(Zk, 4’) into [1]
=@x-1D*+(@-9)? __10
Tz
x? +26x + 169 + y? — 22y + 121
=x?—2x+1+y%—18y +81 L
6—k
4y = 28x + 208 6—k=1
y=7x+52
OR k=5
Perpendicular bisector passes _ P(10,4)
through the centre. dy
Using centre (=7, 3) Foi (-10)(12 — x)~2(-1) Chain rule
and mypy =7 dy 10 5
A2 [2]
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On Solution Testing | Qn Solution Testing
Subst P(10,4) into [2] = —101In (.1122'_120) —-{10-2}- .
dy 10 5 L , 2— g}xbstitunon

5 2 =10In5+12
mpr == and Mpy = —¢ —
2 5 _ :
Using P(10,4) and mpy = —¢, (a) Y_ L, vz
Equation of ;mrmal at P Multiply equation with az, Cineaie
y—4= "g(x —10) xy = a + abxVx squation
2 = =mX+C
y—4=-zx+4 xy = ab(xVx) +a
2 (b)
y=-:x+8 .03 x|1]2)3]4[5]6
y [2.20{1.74{1.71]1.85/1.87{1.96
Area under Curve Tabulate
- 1.00(2.83{5.20|8.00{11.2(14.7 alues
(b) Subst X (x, 0) into [1] "‘/;2 B e Yve x
10 . xy [2.20{3.48/5.13(7.40(9. .
= - G1 - Plotted poi
12 — xx G1 - Best-Ht line
121:)’5 = (c) [From the graph,
X (i) Ithe incorrect point is (8, 7.40).
10=12 —x
=2 x Corresponding to x = 4 (in the table),
= For xvx =8
Subst N (xy, 0) into [3] Correct xy = 7.05 to 7.15 Igirzz;cil from
2 8 4y =17.05 to 7.15
O=—-gx+ y = 1.7625 to 1.7875
2 —
Zxy=8 y=176t01.79
57 20 (to 3 sig. fig))
= (c) [From the graph,
Area of shaded region (ii) xy intercept = 1.5
10 a = 1.50 (to3sig. fig. Read from
f (i—l)dx+l(20—10)(4) (to 3 sig. fig) graph
2 \12-x 2 _ 11.8 — 2.20
=[-10In(12 — x) — x]§° + 20 Integration Gradient = 14.7 — 1.00
= —[101n(12 - x) + x]3° + 20 ab = 0.7007
= [10In(12 — x) + x]%, + 20 1.50 b = 0.7007
12 -2 b =0.467153
=10In5 + 12 boundaries) (¢ [When x = 2.52,
OR @) for xvx = 2.52V2.52
Area of shaded region = 4.00037
10, 19 2, 3 From the graph,
[ G-t ], (rre)e for xvx = 4.00
= [~10In(12 - x) — x]3° + ry = 43 Read from
[_lxz + Bx]zo 2.52 y= 4.3
5 10 Integration y= 1.70634
y =1.71 (to 3 sig. fig.)
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Qn Solution Testing Qn Solution Testing
(d) [From readings of experiment, OR
x = 4.50 and y = 1.86. Acceptable range
xVx = 9.5459 =8.20 x (100 + 2)%
xy = (4.50)(1.86) = 8.036 to 8.364
=837 Since xy = 8.37 is
From the graph, out of the acceptable range,
for xvx = 9.5459 the experimental readings are
_ Read from
xy = 8.20 graph unacceptable.
Vertical difference
_ 8.37 -8.20 X 100%
8.20

= 2.073% > 2%

Since vertical difference is
more than 2%,
the experimental readings are
unacceptable.
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