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Reading time — 5 minutes.

Toial Marks - 120 Marks

¢ Working time - 3 hours. ¢ Attempt Questions 1-8
+  Write using black or blue pen. *  All questions are of equal value.
¢ Board approved calculators may be
used, At the end of the examination, place
¢ All necessary working should be shown your solution booklets in order and put
in every question if full marks are to be this question paper on top.
awarded, Submit one bundle. )
s Marks may NOT be awarded for untidy The bundle will be separated before
or badly arranged work, marking commences so that anonymity
s Start each NEW question in a separate will be maintained.
answer booklet.
Question | 1 2 3 4 6 7 8 Total
Mark 129

Total marks — 120
Attempt Questions 1 - 8
All questions are of equal value

Answer each section in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (15 marks) Use a SEPARATE writing booklet. Marks
o
() Bvaluate f dx 2
ovd+x®

-

(b}  Using the substitution u =¢", ﬁndJ ¢

N

dx 2

5x% - Sx+14

{¢) () Giventhat rim can be written as 3
x +4m

53" ~Sx+14 ax+h ol
ixz +4ix-2) P44 x=2

where @, b and ¢ are real numbers, find q, # and ¢.

1 2
(i) Hence find | T tMp
ix +4Xx—2)

(d}  Use the technique of integration by parts to evaluate 3
H

2
J xtan™ 2x dx
1

(e) Using the substitution x = 2secd find 3

1
d.
J axt -4 g




Question 2 (15 marks) Use a SEPARATE writing booklet.

(a) Letz=2~i and w=3—2i.Find, in the form x+jiy,
o @)

Gy iwg
. . 3, ’ 1
() Given z=1-31, show that z* is a real multiple of =
Z

(¢}  Sketch the region represented by

izl<4 and §<argz£%

N8
(d) () Show that -—Q—+—1)— = 2“"‘[003(MJ + isin[EN
(-3 3 374

{1+i}

() For what values of kis 2 purely imaginary?
1-V3i)

{

o

) The equation |z~ 3{~|z+ 3} =4 comesponds to a branch of a hyperbola in the Argand
diagram.

Sketch the branch, showing the length of the semi-transverse axis.

Marks

Question 3 (15 marks) Use a SEPARATE writing booklet, Marles
(@)
y
A
The graph of y= 7 {(x} is drawn above.
There are - and y- intercepts at ~1 and y =05 respectively. Also there are
maximum and minimum furning points at respectively (l. 4) and (-1, O).
The graph has a horizontal asymptote at y =05
On the Answer sheet provided sketch the following:
@ y=r(3) 1
1
i ) T2 e 2
i 764D
(i) ¥ =7(x)
@ y=twn”f(x)
(t)  The equation 4x* +9y% = 36 is an ellipse. Find
(i)  the x- and y- intercepts; 2
(i)  its eccentricity; 1
(ili) the coordinates of its foci; 1
(iv) the equations of its directrices and then sketch its graph. 2
(¢} The following statements are either true or false. Write TRUE or FALSE for each
statement and a brief reason for your answer. You are NOT required to evaluate the
integrals.
z
6] J4 cos2xsin3x dr=0 1
4
(i f dx >J’l dx 1
if T ] p—
eviex Jovi+s!




Question 4 (15 marks) Use a SEPARATE writing booklet.

(2) 141 and 31 are zeros of a real, monic polynomial, p(x), of degree 4.
(i  Express p(x) as a product of two real guadratic factors.

{(ii)  Explain briefly why the polyromial p(x) cannot take negative values for real
values of x.

(b) (1) Find the point of intersection, in the first guadrant, of the two graphs below
X +10y =10
x* -8y =8
(i) Two graphs are said to be orthogonal if the product of their respective gradients
at each point of intersection is ~1.

Show that the two graphs above are orthogonal at the point of intersection
found in (i) above.

(c) () Giventhe hyperboladefinedby x=ct,y= -i— , show that the equation of the

tangent at the point where 7= p 5 x+ p'y = 2¢p.

(ii)  Show that the tangents, at the points p and ¢, meet at the point
{
T 2epg ’ 2c
\p+q pra/
(i)  Find the equation of the locus of T'if:
(o) p+g =k, where kis a constant and ignoring any restrictions on the

domain,

®)  pg=K, where K is a constant.

LI

Marks

Cuestion 5 (15 marks) Use a SEPARATE writing bookiet. Marks
(a) The region bounded by the curve y=ocos™ x and the x-axis, in the first quadrant, is 4
rotated about the line y=-1,
Using the method of cylindrical shells, find its volume.
® Hx=Z-u,
4
(i) Show that tan x = 1-tanu 1
[+ tanu
i i x
(i)  Hence, or otherwise, show that J In{l+ tan x) dx = —8~1n 2 5
o
(c)  Six lines are drawn in a plane. No two lines are parallel, and no three of the lines are
concurrent.
(i)  Show that there are 15 poiuts of intersection. 1
(i)  If three of these points are chosen at random, show that the probability that 2
they all lie on one of the given lines is é% .
(iii)  Find the probability that if four of these points are cliosen at random they do 2

not all lie on one of the given lines.



Question 6 (15 marks) Use a SEPARATE writing booklet.

(@)

Figurc 1 below shows a scale model of the volcano Mt Rekrap.

The base of the model is elliptical in shape with the axes 60 cm by 40 cm reducing
uniformly to a circle of radius 12 cm at the (op.

The hollow core of the model has circular cross sections with a circle of radius 6 cm

at the base rising uniformly to a circle also of radius 12 cm at the top.
The model is 24 cm high.

Figure 2 shows the top view of the cross sectional area of the volcano.

Figure 1

24 cm

Figure 2

(i} Show that at height k, the length of the semi-major axis is given by 2
a=30~32h
i)  Show that the area of the cross sectional slice at height 72 is given by

4
ﬂ 2
A= E(Qm - 448h+ 30 )

You may assume that the area of an ellipse with semi-major axis @ and sewmi-
minor axis b is given by zab.

(iif)

Find the volume of the scale model of Mt Rekrap.

Question 6 continues on the next page

Marks

Question & (continued}

(&)

A skier accelerates down a slope and then skis up a short ski jump as shown in the
diagram below.

The skier leaves the jump al a speed of 12m/s and an angle of 60° to the horizontal,

performs various gymnastic twists and lands on a straight line section of the 45°
down-slope T seconds after leaving the jump.

Let the otigin O of a Cartesian coordinate sysiem be at the point where the skier
leaves the jump.

J/
A

, >
s N

jump ‘j;’

down-slope

(i)  Assuming that ¥ =0 and ¥ =~g , where gis the acceleration due to gravity,
show thatfor 0<s €T

x=6f
y=6tf3 =L gt

() Showthat 7= 2[5 +1)
8

(i) At what speed does the skier land on the down-slope?
Give your answer cotrect to one decimal place.

(5]

Marks
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Question 7 (15 roarks) Use a SEPARATE writing booklet. Marks “Question 8 (15 marks) Use a SEPARATE writing booklel. Marks

(@

()

The equation x* — 8x° +7 =0 has roots &, F and ¥. 2 {a) Thearch y=sinx, 0<x$m isrevolved around the line y = ¢ to generate the solid
Find a polynomial equation that has roots ¢, f~ and y™'. shown.
The Argand diagram below shows a regular n-sided polygon, with vertices ¥

AgALA oA A,y which is inscribed in a unit circle with centre at z= 0.
A, lies on the positive real axis and comresponds to the number z=1.
‘The other vertices are in anti-clockwise around the citcle.

Let d, be the length of the vector AA, where r=1,2,..,n—1 and let P be defined by

Pedd, . d,_,.
2
Also, let = cos(—f} + isin(z] \
n n
Rez
o
(i)  Show that the volume of the arch can be represented by n'J (sinx—c)dx 2
@
(i) Find the value of c that minimises the volome. 3
(i) Write down the complex numbers that correspond to the vertices 1 .
Ay Ay, . Leave your answers in terms of @ Question 8 continues over the page
(i) By considering 7" —~1=0 deduce that 2
(z— é))(z - mz)...(z —-o™ ): Thz+d ++2"
(iii) Using the fact that 4, =[1— @], show that P = n 2
(iv)  Using the fact that 7% = ]ziz and cos28=1—2sin’ 4, show that 3
7z ;
[lvw’1=2sin(r—~] :
p ﬂ
(v)  Hence, or otherwise, find an expression, in terms of n, for 2 ;
. (n‘} ) (275} . {'(n— ])?{}
sin] = | sin| =1 ...sin| ——*
n n L n
' 2
(vi) Hence show that sin[i’) sin(—”] _¥5 3
: 5 5 4
|

-9. -10- ?




Question 8 {continued) Marks NSGHS 2007 Trial HSC Extension 2 Mathematics Exam Answer Sheet for Question 3(a)

Number Teacher:

() In the diagram below, AB and AC are tangents from A to the citcle with centre O,
meeting the circle at B and C.
ADE is a secant of the circle. G is the midpoint of DE. .
G produced meets the circle at F. @

c
(i) Show that A, O, G and C are concyclic points 2
(iiy Explain why LOGF = ZOAC 1
(i) Show that BF I AE 2 "
_ (i) ¥
&
© ® K =J 1™ *dxy form>0,showthat I, =ml,  ~e’e" form 21 3
8
G) ¥J, =liml,,chowthat J =mJ,  form=1 1
(i) Deducethat J, =m! form 2} 1
End of paper

Turn over for parts (i) and (iv)

i 12




(iv) y
A

PLACE THIS SHEET INSIDE YOUR BOOKLET FOR QUESTION 3

L13-

Question 1

* 1 2x
() e iy -} e dx
pd 4 xt 2 1;\f+xz
[:1:44‘12:3(3” = 2xdx

y=0u=4x=2u=8

-

~8
1 1] -
== =l 14
5 “/; ZJIH i
£
o]

4

(b) w=e>du=edx

s du
dr=
J N/ J Ji-a?

=g (u) +c

=sin {e* J+c

2 .
© 6 Sx~5x+14 _ax+b | ¢

= A s
P rafr-2) £+4 x-2

552 = Su+ld = (x—2)ax +b)+clx* +4)

Substitute x =2 A= fg)

se=3

atc=5 (c:aefﬁciem of x* )

La=2

Substitite x=0:  14= {~2b+4c
14=-2b+12

b=-1

na=2,b=-1¢=3

o[ (2L
-(x2+4 x—-2) ' +4 x-2
=J—;2-{—dx—f ! céH-J‘ 3 dx
X +4 ¥ +4 x=2

= ln(xz + 4)~—;— tan™ (%}—% 3lnfx- 2] +k
pY




1 i ! § 2
2 Tl y? Question 2
{d) J xtan” 2xdx = 2[ (jlj )tan “2xdx  feven function]
i3

| "

1 (@ () E-if=@+if=a-114i=3+4i
IR
R S 2 21 4 2 :
..z{? tan ZXL'ZL (? T i) d2-NB-20={+2)3-2)=3+44i(6-2)=7+4i
! 4 i( " ]
B
44 Jyl+4x 16 2J, 1+4x (v} z:l—«,@i:Zcis(—ﬁ}
‘ 3
RN LS E /
T 2J0 +2Ll+4x2dx zzx4cisL--2%£] [deMoivre’sTh"‘]
1 1/
=f._~1_x_.{.lj __z.m;(h alsot=z" = teif
16 272 4)p1+4x" z 213
)
TSR . ,4@{»2_3’?)
6 44 an H)E%Q -ZT(:------» =8Cis(_<;[)::—-8
h z lcis[ﬂ)
_rZ rlz 203
16 4 4 4 1
z 1 R
= Z
8 4
(c)

(e} x=2secf = dy=2secHtan 8 d6
¥t -4 =dsec? @4 =4sec’ 0-1)=dtan’ 9

1 [ 1 K N
dy = 2secftan & d6 K .
J xlxt~4 2secOy4tan’ 8 I .
= j ldé '/' \\‘
2 ! !
= g + f ‘E 4
=lsec" ki P sec@:faﬁzsec"[i : \ !
2 2 2 2 y ;
1 _1(2]
=—c08 | = |+ \ S
2 x S,




@

(e)

e

()  1+i=-/Zdis EJ A= fBi= “Cm[m%}

2'cis2w

T k%
Zcxs(~z)J ?C‘S["TJ
3 S

kg, cisO - 24‘§Ci8(%]

(+i) _
)

[de Moivre's Th"‘:,

o T e N
Q\ E
. [
o
2.
TN
&y
e
(T

-2 ) isn(2)]

¢ | A8
(i) N is purely imaginary if Re| M}‘sO
[ 6-V5) |

cos[k—if] =0= I—%:Z:mif,n &g
3 2
3 3
.~.}c=6n;¥:33'—(4:1:!:1)
2 2

The foci of the hyperbola are § (3,0) and §” (-3‘ 0), with a transverse axis, 2a, of 4,
So the length of the semi-transverse axisis givenby a=2.
The equation says that $P - S"P =4 (> 0), where P is any point on the hyperbola
o . i . e
N : : o

\‘ o i 3 ’ ‘ . P

- b

e P . . "

/ B !
So the branch must be the left oue, as if P is taken on the right then SP~S§'P < 0

Question 3
@)
®

> = f(=x) is a reflection in the y-axis

)]

First, there is a lateral shift to the left of
one unit.
The maximum is at (0,4) and the

minimum is at (~2,0).

With the reciprocal there will be:
*y a vertical asymptote at x=-2

*) a minimum at (O,%}

womeme (¥} 2 horizontal asymptote at y=2

First looking at y= JR;) :

Wehave f(x}20.

The maximum is at {1,2) and a horizontal
1

asymptote at y = 7—5

At x=-1, there is a double root,

Alsowhen f{x)>1,then f(x)>Jf(x)

and when f{x)<1,then f(x)< \/7(—;3

To draw y* = f(x), reflect in the x-axis.




{iv)

The minimum is at (L, tan™ 4 )= (1.1-3).

The horizontal asymptote is at

1
\ y=tan" ( ] 0-46

2 2
2 2 £+X-=1
(b) 4x*+9y 3= r

@)
(i)

(iii)
(iv)

(#3,0),(0.%2)
a? =90 =4 . P

Foci (i:ae 0)=(£+5,0) ' . o -
9J§ o

..+___+_-~+
J5

x
)y @ /[4 cos2xsindx dx = 0 TRUE since cos2xsin3x is an ODD function
z -

ogsxsliz=x’»xt

B T T S N s
R (f_gx_
<rjl+x“ oﬂ_fl+x3 e+ xt

Ji+x
- FALSE

Question 4

() () pU+D)=0=pl-i)=0 [tConjugme root Th* ]

Simitarty p(3+i)=0
p()=[x= 0+ )] === G-z~ @+1)]
:(xzmlx-f-Z)(xZ ~6x+10)

[(x—a)(xuﬁ)r:xzwz(?\ea)xiv]af:]
(@) pe)=[(-2041)+1] (- 62+9)+1]

=[(x~l)' + lJ[(x-B) +l:]

Now {x—1F +1>0for xe ° . Similarly, (x-3) +1>0forxe®
p(;c):[(x«l)2 + I]E(Xw 3y + 1]> Qforxe®

B O F+109 =10 -(1)
B8yt =8 (2}
(1)~{2): 18" =2

i1
Y EgTYES
x"“—l-i—q:](}ﬁxz:@
9 9
45
xm—
3

45 1)
The point of intersection is k%, %

(i)  Differentiate (1): 2x+20yy' =0

yoox o 2B (a5

0y 5 3 '3

Differentiate (2): 2x—16yy =
x5 fa
33

T8y 2 3

Now -Z—Jg X ﬁ =1, 50 the two curves are ORTHOGONAL.,

0



-y

X d dy ¢ Question 5
() () 2’;—-6\‘# 3
Cdy _dy a1 @)
Tdx dt At P
1
m=——whent=p
< 1
P )
P
S ply—cp=~x+4cp

¢ 1
B )
Pop

3%

P y—ep=-x+tcp
nxdply=2cp
(i)  Similarly x+ ¢’y = 2¢g is the tangent when r = g.
x+ply=2p —(1)
x+q'y=2cq ~(2)
O-@): (p*~g" Jy=2c(p-a)
R I
(rP-¢') (p-9)p+a) p+q
Substitute into (1):

x+p1(—2:c—-) =2p=(p+q)x+2cp* =2cp{p+q)
p+4q .

[p#q]

2cpg
ptq

Ap+qlr=2cpg= x=

~T[chpq 2c J

T Aptg prg

2cpg 20}
Fp+g=k=T| —F, —

@) @ Hpre=kor| 20X

L

ny=E

_20p(k-p)_2c

[NB x
k k

x pk- p) ' )

. ) . . 2 K ok k
p(k~ p) is a quadratic expression that has a maximum of x = -";—X iy when p= 7

2 ke
So thelocus of T'is y:—k£ for xé%—}

) prgzgzpf[_z_‘j.@,_gi,]
ptqg ptq

y_2c 1 1

“x 2pq pg K

ny= é BUT pg # 0= (0, 0)is excluded

h=x=cosy

r=y+l
AV = 2mhAy = 27(y +1)cos yAy

V=f

o f (< Gin y )y
& d}’

B
27{y+1)cos y dy

wiy

k4 r
=2xf{y+1)sinyz - Zﬂf siny dy rd—(y +1)-I =1
0 dy N

= 24(§+ 1} ~ 28]~ cos i

=7

i)

=

4
tan x = tan| —~ 1
4

4
tan-——tany
4 -

=
1+ tan —tany
4

_-rtanu
1+tanu

T
x=0u="-ix=— u="—
4




In{l+tanx)= ln(l 41z tanu ) = ln( 2 ) =In2~In{l+ tanu) Question &

1+ tanu 1+tanu
x " (a) (i) From the diagram 2¢ = 60 ie @ = 30 when 7 =0 and when & =24, ¢ = radius = 12
h
In{l+tanxjdy = 102 ~In{l -+ tanw Jj~ du
[ nttan ko= | w2+ e S
; x a 30 12
] (4
= J {tn 2)dt ~ J In{l+ tan u Jdu By similar triangles this relationship is linear.
’ ¢ 12-30 3
-4 02 .-‘az(v‘é—)h+3(}=30u—;’-h
4 , 24—
ZJ in{l+ tan x)dx = ln2(i:—— - O) = ”;
U,, (i)  Similarly for 5 and the radius R of the internal circle.
3 L zin2
iIn{l+ tan x)dx = 3 ;A 0 54
- . b 120 | 12
NBJ * Infl+ tan 1 )du =J41n(1+tanx)dx 12-20 1
o o sb= 71:-!—20:2(}—-11
24-0 3
_ . o . . - 6) B 0 24
{cy (1) With six lines, an intersection is obtained by choosing any two lines le 5l =13 R & )
\e/
wR=[220hs6=64ln
240 4

(ii}  Any line has 5 points of intersection with the remaining lines. Choosing 3 of these
. (5 So the area, A, of the cross sectional slice is given by A= b~ 2R* = ﬂ(a?) - Rz}
points can be done in 3 =10 ways.

1 3, (. 1,V
Taking all six lines, there are %10 =60 ways to have three points on the same line. A= ’{(ZO-}; h}[SO- 4 h] "Lﬁ + Zh} :I
There are L '; ] = 455 ways of choosing any three points from all the intersections. ) (60_11J(120_3h) —(24+ h)z
60 12 3 4 4

So the probability is yroatTe ;r_
ALTERNATIVE 1: T [ats0- a0 - 1)~ 24+ 7]
The probability of picking any point is 1. Then this point Jies on two lines, so the 7 s s
probability of picking another point that lies on both lines is-£ as there are 4 = 3[4{2400 =100k +F )‘ (576 +48h+h E
remaining points on both lines. Once this point is picked, the line is defined and so x .
picking the last point is . Giving the probability as IxEx S =1 = 16 (9024 — 448+ 3 }
For (iii), this will give Ix&x{x{& =% and then take complement. (iif)  Soif the cross sectional slice has a thickness, Ak, then the volume of the slice is

3 2
ALTERNATIVE 2: AV = E(9024 +448h 4347 AR
The probability of picking a point on a given line is % . To pick another point on the and so the volume, V, of Mt Rekrap is piven by
line is & and finally J to pick the last oint. As there are 6 lines, the probability is V= _l% E.: {902 4 - 4481+ 3 )dh

ExExEx6 =42, For (i) use SxExExEx6=2 and then take complement.
4 9 3 e
= 90247 — 224h" + I’
16[ ]U

(iii)  First find the probability that the 4 points all lie on the line above.
6x|° =2 (216576129024 +13824)
36 2 16

Using the method above this would be —— & mtee = 20
] 15 1365 91
4

So the probability that they don’t all lie on the same line is the probability of its

COMPLEMENTARY event ie 1— 9-21 = 8—9

=X x101376
16
= 63367

91




(b) r=0,x=0,y=0
£ =0, 5=12cos60° = 6, § = 125in 60° = 64/3

@) x=0 y=-2
ni=k (constant) - y=-gt+c (constant)
[r=01=6) [t:o,}')_—_6\/§]

S x=6 .'.)'l:—gz+6\/§
=6tk .'.y=—%g12+61\/§+02
ft=0,x=0] [=0.y=0]

L x=6f .'.y=~%g12+6r\/§

(i)  Atz=T, the skier lands at a point where y =-x

.~.-—%T1 +6T+/3 = ~6T
T(—%T+6\/§+6)=0
.~.—§T+6\/§+6=0 (T +0)
%T =643 +6

.-.T=%(\/§+l)

(i) Atz=T,i=6

5=—gT+643 =-12(3+1)+643 =-6(y3+2)

Sy=232

x

The skier lands with a speed of 23-2 mv/s (correct to 1 decimal place)
NB the skier does not land at an angle of 45°.

Question 7

(a) Lety:l:'.n::i
X

~

1 8

5 ——+7=0
oy
1-8y+7y =

-t

b) () Aevdorr. . Aod. . A 00

yi=1

i) 7 -1=0>z=l0,0,.,0
. 2" —1can be factorised in two ways:
-1= (z—l)(z— (D)(Z— wl)...(z— w,.-l)

=(z—1)(1+z+z2 +.,.+z"'l)

)0 )oom ) 2 )

(i) P=dd,.d,, =[l-ax|i- &’ x..x|l-0"]

=|01- &)1-2?).11- ™) [zt =alx[w ]

[Let z =1and using (i)

=|1+1+1z +o+1m

ol (]
Ll ol e

(iv) ‘1—&)' g

22ed 2ol 2

.
:2[2sm(’—D [1-cos26=2sin? 8 ]
0
:4sin2(£]
n

-0 =4sin2(£)
n

o=z T) (o]




(v) Zsin[-j—i-)stin[%}x,..x zm[&;})—”} =[i-dx)1-o?

x.,.xil -(o""'[ [From (iv)]

=dd,..d,.,

=R

2 {sin(%)sin(—ii}..sin[ n 'ni)" H -
sin(%}sin[%}.. sin[ = :ll)%} = 2?,17

(vi} a=5
-, gin z sin 2 sin(iﬂv]sin(% :i=—s—
s 5)715 5) 2° 16
NB sin(g—z =s'm(—3£); sin(zz—j:sin(ﬁ)
5 5 5 5
sin?| Elein )= 2
W8I (S)Slﬂ(sj 16

- sinf = s'm(gﬁ _[5 .
s 5 16 4

[From (iii)]

[From {v}]

Question 8

{a) ) Take a slice of thickness Ax and rotate it around y =¢.
This will form an approximate cylindrical disk of radius » (: ]sin - L}) and height

Ax

So the volume, AV, of this “disk” is given by:
AV = m?Ax

. 2
= zzésmx ~d )Ax

= z{sin x— cf Ax

So the volume, V, of the solid is given by

T
Vo= ﬂ'[ (sinx—c) ax

1]




i) v= ﬂj:(sinxmc)zdx

x " .
:”J singxdx—-z;m:j sinxdx—wzj eldx
0

x re X
=~—J‘ 253n‘xdx+2711‘f - i) X dxwavj Tdx
2 0 o [+

=§J (1 - cos 2x)dx + Mc[cosx:' 4t X

0

. ”
” .
=—[x-§3—n~23 —dm+ et
2 2l
2
=L _amigie
2

=—§-(7z—8c+ 2m”)

14 =§(f:—8a+2m:2}
v’:%(—gwm)

& 7
Ve —{47)>0
~ (42)

Minimum Vwhen V= 0= ~8 +dm =0
g 2

s s
dr =z

Given that V"> 0, with ¢ = 2 then V is minimised,
T

()] Construct BF

C
0G 1 DE (G midpaint of DE)
LACO = 90° (AC tangent)

. £0GA = LACO

+ A, 0, G and C are concyclic points (converse of angles in the same segment)

ZOGF is the exterior angle to ZOAC.
o LOAC = ZOGF (exterior angle of a cyclic quadrilateral)

Lot £BFG=x
o £BOC =2x (angles at the centre and circumference)
L LAOC =x (A0 axisof symmetry in AOGC)

L LOAC = —;E -x (angle sum of right — angled A)

- ZOGF = % —x  (from )

N LFGE=3x {0G L DE)
~ DE BF {alternate angles are equal)
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