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Mathematioal Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax® +bx+c=0,
m —bxVb* —4ac
2a
Binomial expansion

(6+5)" =a” 4{;’] 2™ +(;)a"'2bz +... +(:) Pl SRS

__.a nin-1) . {a—r+i)
_r!(n-—r)! rl

. Co n
where 5 is a positive intege and(r)

2. TRIGONOMETRY
Identities
sin’ A-+cos’ A=1
soc? A=1+tan® A
cosec’ A= 1+o0t? A
sin(A & B) =gia Acos B :koos Asin B
cos(A+ B) =cosAcosB T sin Asin B

tand & tanB
1¥tanAtanB

sin2A4=2gin Acos A

tan(A £ B) =

cos24=cos® A—gin® A=2cos’ A~1=1-2sin* A
: 2tand
tan2 4w m—
4 1-tan’ 4

Formulac for AABC .
S O
gsind sinf8 sinC

a* =b* +6* ~2bcoosd

1,
A=—adsiaC
2“ sia

4047/03/S4/Prefim 2/2016



Answer 2l the questions.
1 The equation of the curve is 3= nx* - 8, where p and ¢ are consiants.
Given that the curve passes through the points (2, —4) and (5, 17), find the value of p
and of g. {41
., . . dy
2 ‘Thesecond derivative of y is gives by -&;—;= 2x+4,

Given that = 12 when x =3, and y = -% whenx=2, find yin terms of x. Y

3  Theequation of acurve it p=ar” ~4x+2a-3, whereais a constant.
Find the range of values of a for which the curve lies completely above the line y=—t1. {51

3ensx
sinx

4 Thecquation of acurve is y = ,where 0 <x <.

(i) Show that the gradient fimction can be expressed in the form ——,
sm°x
where & is a constant. 2]

Gi) Find the x-coordinates of the points at which the fangents to the curve are .
perpendicular to the line 2x 8y =-1, leaving your aoswers in exact form. 33

, 5 The sumber of peoplc, &, in & housing estale who contraeted Influcnza during a flu
epidemic after £ days is modelled by the equation N=1T:;'§°% !
¢4

()  Find the initial number of people who contracted influenza during the fiu
epidemic. {13

(i) Given that there are 937 people who contracted influcnza afler x days, find x .
correct to the nearest whole number. 31

(i) Find the number of peaple whe eventually contracted influenza after a long time. {11 -
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-6 (i) Skztnh the curve y= |4x~—x‘], indicating the coordinates of the maximum point
and of the points where the curve meets the x-axis, 3}

. (i) State the value or range of values of s if the equation |4x—x‘]-m has

(a) 2 solutions, {1]
(b) 3 solutions, m
{) 4 solutions. ) {11

7 “The function P is defined by P(x) =2x" +(4—2a)x* —ax +6a, where a is a constant.
() Show thatx+ 2is a factor of P(x). - 3
(i) Find the ether quadratic factor of P(x) in terms of a. 2}

(i) Find the mange of values of @ for which the equation P(x) = 0 has only 1 real root.  [3]

8 The tabie below shows the experimental values of two variables x and y.
An exror was made in_mording one of the values of y.

= 1 2773774 1 5 1 6 1]
[y | 5.8 [ 15 1 30 {435 | 74 ]

It is known that x and y are related by #n equation y = ax(x+b5)-+2, where a and
b are unknown constants.,

() Express y = ax(x-+5)+2 in 2 form suiteble for drawing a straight line
graph, 1

(i) Draw a straight line graph for the given data. 3]
¢id) Use your graph to estimate
(8) thevahreofaandofb, . . 2

(b) avalue of y to replace the incosrect value, 2
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5
9 The roots of the quadretic equation 2x° “4x—1=0 are exand g.
@  Find the value of a* + 7.

Gf) - Show that the valuz of o® + 2° is 11,

(i) Pind & quadratic equation whose roots are (a’ +-§;) sud [ﬂ’ + ;I;)

142* ~15x42 .

10 (1} Express e it partial fractions.
14x® ~15x+2

11 A paricle P travels in a straight line from a-fixed poiat O with acceleration a m/s?
given by a =8t~k where ¢ is the time in seconds ofter passing O, and & is a censtant.
When P passes O, ils velocity is S m/s. Atz=2, its velooity is ~21 m/fs.

(). Show that the valuc of kis 21.
{ii} . Find the range of values of r during which P is travelfing towards O.

(i) Given that P comes 19 instantancous rest at points 4 snd B, find the distance AB.

4047/01/54/Prolim 272016 - ) - {Tern over
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8
12 The diagram, not drawn to scale, shows a triangle ABC, where AC =BCand A lies on

‘the y-axis. Mis the mid-point of AB, OM= 2 units and tan LOMC = “%-

() Show that the equation of CMis 3y—~2x+4=0. 2

(ii) Find the coordinates of B. . ey

(i) Given that the area of triangle ABC is 5?2 square units, find the coordinates of C.  [4]

End of Paper
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2816 Preliminary Examination 2
Additional Mathematics 4047 Paper 1
Mark Scheme

Mathematics Department

Qun | Working

1 | y=px*-8

~4=p(2")~8
PRI =4——(1)
17=p(5°)—8

| P =25——(2)

p(%) 25
2 4
5 25
2\ 2V
E-6)
q=2
p=l
Qn | Working
1)
2 %x—‘z=?.x+4
dy

E=12 +4x +c, where ¢ is a constant, . -

3
y=-"§—+2:r2 +ex+d , where ¢ and 4 are constants.

When x=3,p=12
IZ=§+2(3)z +3c+d
3ctd =—15 ——(1)
When x=2,y=—-§-

—]—31+2(2)‘+2c+d
3 3

2c+d =—11 (2)
Selving, c=—4, d=-3

3
Equation of curve: y = —{3—+2x"' —4x-3

- 2016 Prelim 2 4047 P1 Mark Scheme
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Mathernatics Department

‘Working

y=ax® -4x+2a~3
a® ~4x+2a-3>~1
ax® ~4x+20-2>0

b ~4ac <0

16— 4(a)(2a ~2} <0

16—-82* +8a <0

@ —a—2>0

{(@a~2¥a+1}>0

a<—lor a>2

Since curve lies corplezely above x-axis, a > ¢
E=Das2

Working

)

_3cosx
" sinx
—3sin® x—3cos’ x
sin’ x
- —3(sin* x+c05* 2)
sin*x
T

-‘2:
dx

Zx—Bym=—1

y=]x+l
4 8
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Mathcmatics Department

Worldng

(L]

(Hi)

10
1+199¢°% "

When =0,

1000

T1eios”
=5
Ths fnitial number of people who first contacted influenza is 5.

N

1000
1419970
1060

14199 =
e Ty

1000

=1

a2 _ 93
€ 199
1000

22

—0.8¢e=tnf BT
199

937 =

1 =10 (to nearest whole number)

Ast=>- g N=> %‘93=1000
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Mathematics Doprbment

Qn | Working
6() y
A
— 2
r=fie-s| @
P 4 3
(o) | m=0orm>4
® | m=4
«© 0<m<d
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Mathematics Department

Qn | Working

70 P(x)=2f+(4-2a)x’ —ax+6a

P(-2) = 2(=2)° +(4—2a)(=2)* —a(~2) +6a
=~16+16—-8a+82=0

{x+2) isa factor.

(i) | Comparing cocflicients of x> and constant term,
22 +(4-2a)x? —ax+6a=(x+2)(2x* + px+3a)
Comparing coefficients of x,
—a=3a+2p

=-2a
The other quadratic factor of P(x)is 2x* —2ax+3a

(iii) | If P(x) =0has only I real root, the only real root is —2, hence there are no real roofs in
2x? —2ax+3a=0.

b —dac <0

4a* —-4(2)(3a) < 0
a2’ —6a<0
a(a—6)<0
O<a<6
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Qn | Working
& Ez:’n-ﬂ-ab where ?=~X:3, Xe=x, m=a
x x
and Y-intercept =ab
8 [T X=x 2 3 4 5 s
v=2=21 10 a4z | 7 | 83| »2
X
15 & Y4 A

x

12 v 25346:#&&0——-———'

& N o«

~N
b

2

-4

fiin a”_l_g-_-_l._9=153
6-2

@b 3250 b= o2 ol 26
2.53

Hib | Correct valoe of 2=2=95
X
Conect value of y= 9.5x 542 =495
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Muthematics Departroen{

Qn | Working
() 2x? ~4x~1=0
a+fi=2
1
a/i-——-z-
a4+ f=(a+ )} —2:2,6.
-.:4-—2(_.!..)
2
=5
() | &+ =(a+pya® —af+pY)
32(54-—;-):11 (shown) _
(iii) } Sum of roots = &* + B° +a_’+_ﬂl

@py
1

Product of rovts = &’ > +1+1+

= 114

=77

i
a8y

Equation: x* + 77x-6~;~ =0

8x® +616x--49 =0
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Mathesmsatits Department

Working

106)

D)

14x*-15x+2 A . B C

e e
W2x-0* x 2x—1 (2x-1°
145" 155 +2 = AQx—1? + Bx(2x—D + Cx

sub x=1
- 3

2
14(1) —15(1)+2=1c
2 2 2
C=-4

Sub x=0

A=2

Sub.x=1
14-15+2=A4A+B+C
B=3

4 —15x+2 _2 3 4
x(2x-D* x 2x-1 (2x-1?

°

11411—15”2 2.3 4
x(2x—1P x 2x-1 @x-1f
3 2
=2Inx+=In(2x~-1)+ +C
SR LG A
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Matbematics Department

Qn | Working
11(D) a=8—k H
v=!n dr
= 4f* — kt+C,, whete C} is a constant.
When £=0, v=5 > C=5
y=H2—kt+5
When t=2, ve=-21
~21=i6-2k+5
k=21 (shown)
Gi) | Travelling towards O =>v <0
42 -2 +5<0
(Ar—DE—5) <0
l—<t <5
4
(D) v=42 -2l +5
S=f4 -21t+5d
_4e a1

S S+ G where Grisa constant.

When r=0, 3=0> ;=0
4 e

= ———— -5t

At instanfaneous rest, v=0

t=—l- or 5
4

2016 Prelim 2 4047 P1 Mark Scheme
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DislanceAB=izi+§—9—
6 9
=89, 1B inam
96 96

‘Mathematics Department

Working

12(3)

Gi)

(i)

Gradient of CM is %

M2, 0}
Bquation of CAME y=—§-x+c
0=§-(2)+c

4

c=—

= ——

3y—2x+4=0
Since AC = BC and M is the mid-point of AB,
AM is perpendicular to MC.

Gradient of AM is -%

y—0=—%(x—2)

Equationof 48; y = —-32- x+3
Coordinates of 4: {0, 3)

Let the coordinates of B = (a,b)

a+0 5+3
(5253

a=4,b=-3
B(4-3)

Let coordinates of C be (p, )

- 2016 Prelim 2 4047 P1 Mark Scheme
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Mathematics Department

04 p0

As'etv.<>t’4'll?c===l
2{3-343

=21 O+4g+3p)~02-3p+0)]

=_-;-t 4g+6p—12|

53—2=2q+3p—6

2943p=2 —@

Since Clies on CM, qag-'p—g ——)
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Mathemetical Fornuilae
1. ALGEBRA
Quadratic Equation
For the equation ox® +dx+6=0,
- —~bxV¥b' —dac
24

Binomial expansion
(@+BY =a” +(’3a"‘*b+(g}a*’bz 4 +(:’)a""’b’ b7,

whcmnisapositivcinwgcrand[") S . ) 3 Gl 1)

= =
v} rifn—rj #l
2. TRIGONOMETRY
Identitics .
sin® A+cos8t £=1
sec® A=T-+tan’® 4
cosec® 4=1+w0t A

sin{A+ B}~ sin AcosB & casdsin B
cos{AEB) = cosdcosBFsindsinB

tandtband
¥ tandtany

sin 24 = 2sindcos4

ten(d 4 By~

cox24.:: 008" £ -pin® 4= 2cos® A—1=1-25in’ 4

2tanA

t 27 e e
A A

Forauloe for 6A8C
a_.bo e
sind g8 sl
at =d* +c* ~2bccosA

A-%absin(.’
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Answer all the guestions.
1 . Itisgiven that f(x) =x’—3x" +4x.
G) Show that f(x)is an increasing function for all values of x,

(i) Hence, show that f(x) is positive for all positive values of x.

T2 A rectangle has a fixed perimeter of 40 cm. The Iength of one side, x cm, increases
at aconstant rate of 0.5 cmv/s. Find the rate at which the aren is increasing at the
instant whenx = 3. .

10
3 (a) Findthe term independent of x in the binomial expansion of {x’ -————2:{;) .

9
(b) Given that the first 4 terms in the binomial expansion of {2x+%) L in

descending powers of x, are 512x"+5762* + ax’ +bx® ..., where aand b arc
constants, find

(i) the valuc of 2 and of &,

s .
Gi)  the coefficient of x° in (2x+%) [;-—1)(1—«-1 }

x
Begin Question 4 on a fresh piece of paper.
4 () Giventhst log;a=r, log,,b=s and —;1:: 3¢, express £ interms of r and 5.

(b) Seolve log,x + 3 = 10log, 3.

3
3]

{5

(3

{2}

2l

{51

4047/02/S4/Prelim 2/2016 fTurn over -



S

In the diagram below, a circle C,, with ceatre at € (-3, 2), touches the lioe
2y-x=12 atths point G.
The line 2y —x =12 intersects the x-axis at A and the y-axis at B.

+

B

(0] the coordinates of 4 and of B,
(i)  the equation of the line CG,
(iif)  the equation of the circle C, N

(¥}  the equation of the circle C, which Is a reflection of the circle €, in the linc
AB. . :

The acute angle between AG and AC is £°.

(*)  Showthat §=tan™ %.

@ Fmd f—x-[e"&-—iix) ]

G)  Hence, find [ 5x6™ dx.

4047/02/54/Pcclim 2/2016
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7  The diagram belaw shows 2 trapezium ABCO inscribed in a semi-circle with
centre O and radius 4 units. O4 makes an angle of 8 radians with the diaméter. -
AB s pasalle] to the diameter and BC is perpendicular to both lines AB and OC.

1
C o

(0] Show that the perimeter, y, of trapezium ABCO is given by
y=4(1+sm8+3cosb). 31

(i)  Find the value of & for which y has a stationaty value and determine whether
this value of y is 2 maximum or a minimum. 41

(i)  Express the perimeter of the trapezium in the form y =4+ Rcos(6~a),
where _R>0and0<a<—’2£. 21 -

(iv)  Hence solve the equation 4(1+sm@+3cos@)=12, for 0 <@ < % . 2

4047/02/34/Prelim 2/2016 - [Turn over



—tan?
®  Prove that L%%:cos2€.

. @) Use the;:sult in (i) to show that
1+ x? =J2x* ~JZ where x=1an67.5°.
@iii) Hence find the values of the constants ¢ and 4 such that
tan67.5°=c+d2.

142 ~+f3

iv) Hence showthat tan7.5° = ——=r—.
9 1+3+6

The temperamre; x°C, inside a house ¢ hours afler 4 am is given by
x=2l—3oos(§) for 0<7<24, and the temperature, y°C, outside the honse

at the same time is given by y=22-5ms(-;i2t) for 0<1<24.

()  Find the temperature inside the house at 8 am.

The difference between the temperatures inside and outside of the house is given
by D=x—y.

(i) Write down and simplify an expression for D in terms of £ for 0<¢ <24
© (1) Sketch the graph of D against £ for 0<r<24.
(v) Determine the time(s) of the day when the temperature inside of the house
is equal to the temperature outside the house. Hence find the range of

values of # when the temperature inside of the house is fess than the
temperature outside of the house.

4047/02/S4/Prelim 2/2016
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10  The diagram shows the corve p=x{x? -3y, P and O are the points of intersection

of the crrve with the x-exis. Adand N are the maximum and minimum points

of the curve respectively.

®
i)
Gin

v}

)

Find the coordinates of P and of Q.

Find the x-coordinates of Afand of ¥.

Show that P and  are stationary polnts of inflexion of the curve.

Pind ;dx-[(x’ ~2)‘}.

Hence {ind the total area of the shaded ceglons.

4047/0%/54/Prelim 22016
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3

11 (2}  The diagram shows a triangle 48C which has a right angle at C,
‘The point D is the mid-point of the side AC.
The point E lies on AB such that AE = DE,
The line segment ED is produced to meet the line BC produced at F,

4

b C F
() Provethat AACB is similar to ADCF'. 21
(i)) Explain why AFEFB is isosceles. 183
(i) Show that EB=34E . ) 123

(b)  QRS7is atmpezium in which QR is parallel to 75 and its diagonals meet
at P. The circle through T, P and S touches OW, RY at T and S respectively.

Prove that
® £LROS = LOTR, - 2]
(i)  ORSTisacyclic quadrilateral. 3

End of Paper
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2016 Preliminary Examination 2
Additional Muthematics 4047/2

Mark Scheme

Mathematizs DeparAment

Qn

‘Working

Total

Remarks

]

14

P(x)=3x"-6x+4

=3(x-1)*+1>0

. f{x) is an increasing function for alt values of x
as f'(x)>0. .

Whenx=0, {x)=0

As x increases, y increases as £(x) > 0

».f{x) is positive for all positive values of x as
f(x)=0.

Total

Bl

o

Length of the other side = 20-2x

Area of rectangle , A = x(20 -x.)
%:-::20—2):

=(20-2x)x0.5
a4
Whenx =3, w- 14x05=7

Rate at which area is increasing = 7 cm™s

=(20 ~x) cm*

Total

12016 Prelim 2 4047 Paper 2 Mark Scheme
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Mathematics Depastmant

‘Workiug

Total

Remarks

3a

3bi

3bii

General Term 5(1:) ’)‘H(—-;-x")
For independent term, x> = x°
Sr=20

r=4

. 10y 1Y 105 1
T t of x = | m—= or13~
‘esn independent of x [41 2) 2 or 3

or 13.125

1
Termin % =@(zx)’&) =288+

~a=288

Term in x° = (3}2 x)° (%)) =84x*

~b=84

9
(3 )G
4)\{x x
3 6 16
=(,.+576:: +...+84x +...)(—;—- }
X
=,.9216x* ~84x° . =..9132x" +...
Coefficient of x* = 9132

Totai

Bl

3}

&

- 2016 Prelim 2 4047 Paper 2 Mark Scheme
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Mathematics Department

Qn

Marks

Total

Remarks

4(a)

(b}

log, x+3=10log_3

log,x+3=10!9§£
3 X
10

og, x

Let logy, x=a

log,x+3=!

a-i—3'=—]-2
a

& +3a-10=0
(a+5Ka—2)=0

a=-5 or a=2

logyx=~5 or log,x=2

xa—l—— or x=9

243

Total

31

18]

Substitution

Change of base

Form quadratic
equation

2016 Prelim 2 4047 Paper 2 Mark Scheme
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Mathematica Depactment

‘Working

Marks

Totat

Remarks

-4

When x=0, 2y =120 y=6
B={0,6)

When y=0, x=~12
A=(-12,0)

Gradient of AB=0.5
Gradient of CG =~2

Eqnof CG: y~2=-2Ax+3)
y=-2x—4

As G is at the intersection of AB and CG,
_2x_4___12+x N

~4x—-8=12+x
X = -4
y=-2A-4)—4=4
G=(-4,4)

CG=Z-4) +(3+4) =5
Equationof C,: (x+3) +(y-2) =5
Letcentre of C;= (a, 5)

g%—3-=—-4 or —b—+—-2~=4

=-50rb=6
Equation of Cyz, (x+5) +{y—6) =5

GC J5

tanf=—m = —
AG 3(—12+4)2 +(~4)’

2]

I3l

Accept olhey method

Total

M
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Mathematicy Depasiment

Qn | Working Marks | Total Remarks
"6 %[(e"(2—3x))]
=¥ (~3)+ (2~ 3)2>)
=& ~6xe** 131
i |7 -6xe)ar=[er-30)"
=e™(2~3n2)~e*(2)_
=6-12In2 or 23178
Grzxe"dx =12In2~6+ fzez‘dx
‘ =12in2-6+
=12in2-2
2
2 .. 5 5 15 .
e =2 —Zl1om2-2
5) xet 6[121;12 2) In2—- 5
or 3.18
Total 8

2016 Prelim 2 4047 Paper2 Mark Scheme
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- - Mathemandios Bepartment

Qn

Worldug

Marks

Total

- Remarke

-4

sing =20 = BC = 4sing

oos@:-%c—‘:ocmtoos&

y=04+ A8+ BC+0C
=4+2{4c05 §)+4sinf+4cosf
= 4{1+sinf+3c0s 0)

%:40058—123&10

For stationary point, -:—%= [
4e0s6-125in8 =0

tanO:% =>0=032175 or 0322

d*y .
—z=~4sind-12¢os
Y sm. 4
When 8= 0.32175,

2
&Y 45in0.32175~120050.32175 = -126 <0
Hence y is 8 maximum.

y=4+12c0o56+43in8 =4+ Reos(F-a)
R=VI 14 = Ji6o

1
tano =

3

@=032175
o 3 5 44160 co3(8 — 6.322) = 4+ 12.6 cos(6 —~0.322)

4+J160cos(6-0.32175) =12

8
€03(8—0.32175) = —====
(¢ 5) s
a =0.88608

(£-032175) =0.88608
o=121

Total

- B

41

{21

-1t
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Mathematics Depastment

Qn

‘Working Marks

‘Fotal

81

i

l_sinzﬂ

RHS =— cos? g

1+ sin g

ws? g

= f-sin’p
= 28

cos® @+sin’ 8
cos? 9

ui‘“ilzﬁqosza

If x=tan67.5°,

1—tan*67.5°
c0s2(67.5)° &= ——————-
(673) 1+1tan® 67.5°

t_t=x® or =2 _1-2
V2 1ex? 2 j+xf

ﬁ(l-x’):—l(Hx’) oF —fZ-J2x? =2-2:2
14x? =2 2 or 2-2=J2xie2

2
l+x"=zx‘/__2=ﬁ 2
2

V2 —x* =241
r’(ﬁ—l):ﬁ-a—l

Y241 V241
=2 =Ti:xﬁ+i=gz+l)z
Lx=JZ+1
ﬁn6‘7.5°=ﬁ+l
c=ld=1

tan 67.5° = ten(60° +7.5°)
tan{60°+7.5%= 2 +1
tan.60° + tan 7.5°
—— e ==af2
T—tmeoF 7 V2
ﬁ+tm7.5° =\E+l
1-J3tm75°
ﬁ+m7.5°=(ﬁ+l](l—s/5rm7.s°)
VB+m15aVZ-J6tm 75 +1-Btm75°
_12-f3

1+ +6

tan 7.5°

Total

Bl

=

I3]

Bl
1

For stating
e
2

©0s135° =—co545°=
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iy

@)

At8am, =4,
A=21~3co!

D=x-y

=2c08 %1
1z

=t
20082 =1=0
cos =

4x
—[=19.5
12]

Temp inside the house at 8 am = 19.5°C

bl »t
={21~3008—)—(22— =
(21 eosn) ¢ 500512)

The times are § am and 12 midnight

Hence the interval is 4 <1 <20

Shape
Points

Total

2]

&}

Bl

141

10
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Mathematics Department

Qu | Working Marks Total Remarks
10i | When y=0, x(x*~2 =0
x=0 of x=542
% P=(—2,0) and 0=(/2,0) 2
i y=x(x*~2)
% =5 -2 o) -2
= (x' —2)‘(62:’ +x* —2)
= (x’ -—2)1 (7::l —-2)
. dy
Por stat —=0
or point, a
2 —2f (72 -2)=0
x=12 or x= i‘/;i’: -
x- coordinate of N = Jg or0.535
x- coordinate of M = — % or —0.535 41
i From part ii, P and Q are stationary points.
-7 -2 ~z"
& + 0 +
dx
Slope / — .
V2" J2 25
& + (i + 21
dx 5
Slope !/ —
P and Q arc points of inflexion.,
W | S -2]-ab e
=8x(f —-2)’ 2]
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Mathomatios Departrnent

Qn | Working - + Marks | Total Reoarks
v | Totaf area of shaded region
=2f (' -2ax o= 2¥f a{xt- 2)’&{
= 2’(-;-sz - 2)‘}‘1 A
=2fo-2'-@-2]
=43 units 13
Total | 13
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Remarks’

11ai

iii

11bi

nm

ZCDF = ZADE (vertically opposite angles)
and ZEDA = ZEAD (base angles of isos. A)

(1) £BAC = £CDF
(2) LDCF = ZACB=50° (given)
AACB is similar to ADCF(AA Similarity)

£DFC = £A4BC (Corr angles of similar triangles)
. AEFB is isosceles.

As AC=24D, L.
~AB=2DF (ratio of corr sides of similar As)
FD=EF—FD=FB—AE
AE + BE =% EB— AE)
3AE =EB

ZROS = ZOST (alt angles, QR/TS)
ZQST = ZJTR(tan chord theorem)
- LROS = LOTR

Let ZWIS=x°

. £LTOR=x° (corr angles, QR/TS)

ZTPS = x°(tan chord theorem)

= ZTSY = x°(tan chord theorem)

. £LTSR =180"—x°(adj. angles on a st line)
Since ZTSR+/TQOR=180°

ORST is a cyclic quadrilateral. (Angles in opp

‘| segments)

Second Altemative

“I'Produce WTQ and YSR to meet at M.

S AMTS is isos. (tgts from ext pt are equal)

=~ ZQTSand £RST are equal.

. ZTQR = 180° ~ ZOTS (corr angles, QRITS)
Since Z7SR+/TOR=180°

QRST is a cyclic quadrilateral. {Angles in opp

segments)

‘Total

12]

ul

21

]

&3]

10
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