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TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Extension 2

General Instructions

Reading time — 5 minutes
Working time -3 hours

Write using black or blue pen
Black pen is preferred

Board- approved calculators may be used
A table of standard integrals is provided
at the back of this paper

Show all necessary working in
Questions 11-16

Total marks — 100

e Section | Pages 2-3

10 Marks

e Attempt Questions 1-10

o Allow about 15 minutes for
this section

s Section Il Pages 4-7
90 Marks

s Attempt Questions 11-16
e Allow about 2 hours 45
minutes for this section

Care has been taken ta ensure that this paper is free-of errors and thot It mirrors the format and style of past H5C papers.
The questions have been adapted from various sources, in an atternpt to provide students with exposure to o broad range of
questions., However, there is no guarantee whatsoever that the HSC examinatian will have simifar content, style or format.
This paper is intended only as a trial for the HSC examination or as revision leading to the examination.
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Section 1

10 marks
Attempt Questions 1 - 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10
9
1. Find (cfslj
3
@w-1 @1 © 0 M2

2. FindJ L2

1-x*
(A cos'x’+c (B) %sin'l *4+c  (C) sinTx?+e @) 2sin” x +c
3. Find all pairs of integers a and b such that (a + ib)* = 8 + 6i

(A) a=43b=%1 B)a=1lLb=23 (C)a=3b=1 ) a=Lb=3

2

2
4. Find the eccentricity of the ellipse )26—5 + % =1

3 RE) 5y B
(A)5 ®) 5 (C>7 (D)7

5. Find the parametric equations of the hyperbola x* 3% =4.
(A) x=2tan# and y=2secd -(B) x=2secd and y=2tan@
(C) x=4tan@ and y=4sectd (D) x=4sech and y=4tané

6. A body of. mass m kg is being pulled along a smooth horizontal table by means of a string inclined at &
to the vertical. The diagram below indicates the forces acting on the body. Which one of the following is
true?

N (A N-mg=0

9 B) N+Tsinf@-mg=0

(CO)N-Tsinf-mg=0

mg D) N+Tcosf—mg=0
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all the U’s are separated?

(A) 10

B)240

(A) ¥ +2x"+2x-3=0

®B) x*+4x> +2x-1=0

(C) x*+4x" +4x-1=0

D) 4x* +4x* +4x—1

tennis with each other?

(A) 70
1

10. Find -[x 2

(A) tan”' (x+2) +¢
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=0

B) 140

®) tan ' (x+ D)+ ¢

(©) 35

(€)35

(©) sin' (x+D+e

(D) 24

)50

D) cos™ (x+1)+c

The following letters CUFGUUT are arranged in a line. In how many ways can they be arranged if

The equation x> +2x—1=0 has rootsa, B,y . Find the monic equations with roots o?,p%y2.

In how many ways can a group of eight be divided into two groups of four to play a set of double table

Extension 2

Section IT

90 marks
Attempt Questions 11 - 16

Allow about 2 hours and 45 minutes for this section
Answer each question in the appropriate writing booklet.

All necessary working should be shown in every quesﬁon.

Question 11 (15 Marks) Use a separate page/booklet
1
(8  Use the substitution u = x? to calculate Fﬂ

0 1_x4

dx

2+cosx

(®) Find JE
0

© ® Write as the sum of two fractions.

2
x° -

4
%2 —1

(i1) Hence, find I dx .

(d) Sketch (showing critical points) the graph of y = x> ~|x.
(e) Show that J fx) dx= J Sfla—x) dx
0 0

Question 12 (15 Marks) Use a separate page/booklet
Ll
(@) Use integration by parts to evaluate fe" cos xdx

®) @ Express —1+4/3 in modulus-argument form.
(ii) Hence find (— 1+7/3 )5 , giving your answer in the form q +ib
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(c)  Giventhat |z|=1, show that z™ =z 2

2
@ Sketch in the Argand diagram the locus of a complex number z that satisfies 0 < arg(z - z') < —375 2

(e) Sketch the graph of y = sinlx! in the domain — 27z < x <2x% 3

Question 13 (15 Marks) Use a separate page/booklet : Marks
x2 yZ

(@) An ellipse has equation pe + res =1

@ Show that the equation of a tangent to the ellipse at the point (x,,y,) on the ellipse is

xnx Ny :
BELNY 3
az b2

i)  Two points P(acos8,bsin@) and O(acosg,bsing) lie on the ellipse such

7
that 8 + ¢ =—.
¢ 2

Find the coordinates of M the midpoint of P and Q in terms of & 2
(b) @ Find all the solutions to the equation z° =1 in the form x+ yi ) 2
(i) If o is anon-real solution to the equation z° =1, show that &* + o =-1. 2

(c)  Sketch the graph of f(x)=(x—4)(2~x)and hence draw separate sketches of the following graphs:

1
®  ry=lgs 1
f(®)
@ y=[rT 1
G V=1 2
Gv) y=eW 2
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Question 14 (15 Marks) Use a separate page/booklet Marks

@ The hyperbola has eccentricity % and directrices x =—4 and x=4.

Find the equation of this hyperbola. 2
. . 2 32
(b)  The points P(asec, b tan0) and O(a sec ¢, b tan ¢) lie on the hyperbola SR =1
a“ b
. 8 4 b
If PQ subtends a right angle at (a, 0). Show that tanE tani == 4
a

(c) Find P(x), given that P(x) is monic, of degree 4, with -1 as a single zero and 3 as a zero

of multiplicity 3. 1
@ @ Show that sinx-+sin3x =2sin2xcosx. 1
(ii) Hence, or otherwise, solve sinx+sin2x+sin3x=0 for 0<x<2m 2
3 +4x+5 :
(e)  Evaluate J' = ———dx. : 3
) D+
. dy 2 2
® Fmd;l;forx +xy+y =1 2
Question 15 (15 Marks) Use a separate page/booklet Marks
P
@ @ Show that the recurrence (reduction) formula for
I, = Itan"xdx is I, = tan "! x—1, ,. 3
n—
(ii)  Hence evaluate .[4 tan *x ) 2
1]

(b) A comer on a race track is an arc of a circle of radius 100m. The track is banked such that there
is no tendency for a vehicle to move sideways when cornering at 100km/h.
Find the angle of banking. (g = 10ms™?) 2
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(¢)  The base of a solid is the region in the first quadrant bounded by the curve y =sinx,

the x -axis and the line x = -;E Find the volume of the solid if every cross-section perpendicular

to the base and the x — axis is a square.

d -
) ) Show that tan(a+,B+y)= tan o +tan 3 +tan y —tan ¢ tan Stan y ‘
l-tantan f—tan ftany —tany tana
s . 41 41 a1
(ii) Hence or otherwise, evaluate tan™ —-+tan™ —+tan TR

Question 16 (15 Marks) Use a separate page/booklet

(b) A spherical planet of mass m, and radius R has a rocket launched vertically from its surface
with an initial speed of V. The mass of the rocket is m, and the distance between the rocket
and the centre of the planet is x. The gravitational force F, acting on the rocket is given by

Gm,m
F =

where G is the constant of gravitation on that planet. Assume that there are no other forces

acting on the rocket.

)] ‘Write down an expression for the acceleration of the rocket in terms of x, taking the

positive direction as away from the surface of the planet.

(i)  Find an expression for the velocity v of the rocket in terms of x.

Marks

(b)  ABC is atriangle. The internal bisectors of ZCBA and ZACB meet at D. DP, DQ and DR are

the perpendiculars from D to BC, C4 and 4B respectively. Show that DR = DQ and deduce that

the internal bisectors of the three angles of a triangle are concurrent.
(c) If @ and B are the roots of x% —2x+4 =0, prove that o — g" = i2"" sin[%z} .

Hence find the value of &’ — f°

(d)  The quadratic equation x* — (2 cos8)x +1= 0has roots o and 3.

) Suppose f(x) =+1+x . Showthat f'(x) < %for x>8.
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-8
(i)  Using part (i), or otherwise, show that ~/1+x <3+ f'6—when x=8.

Ix" dx

Lo

x
e
J'cos axdx

J'sin axdx

'{secz axdx,

STANDARD INTEGRALS

:%x”“,n;t—l;x;é(), ifn<0

n+

=nx, x>0
1

=—e™, a#0
a

1,
=-~sinax, a#0
a

1
=——cosax, a#0
a

=ltanax, a#0
a

1
'[secaxtanaxdx =_—sgecax, a#0
a

1
-[a2+x1dx

1
.{ 2 2dx

a —x

i
[

X —a

.
=

x* +a

1, x
=Ztan?Z, a#0
a a

. X
=sin? =, a>0, —a<x<a
a

=In(x++vx*—a*), x>a>0

=In(x++x* +a*)

NOTE : Inx =log, x, x>0
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2012 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Extension 2

« Solutions including marking scale
+ Mapping grid

We have endeavored to ensure that the solutions are free of errors and follow the spirit of the syllabus in the
methods used to solve the problems. However, individual teachers may opt for alternate solutions and/or may
choose a different marking system.
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Marking Guidelines; Mathematics Extension II — Solutions

Section 1
1A 2C 3A 4A 5B 6D 7D 8C 9C 10B

9
(€3] (cis—g—) = cis(%xQ) =cis3n = cisnw =cosw +isinmw = -1

@

% Leu=x .'.@:h or dx=2
WJi-xt dx 2x

_. J 2 =J 2% du
R N S 2x
:J ! du

V-1t

=gin™u +C

=gin” x*+C

@
Let (a+ib) =8+6i

or a +2abi-b" = 8+6i

~a -b"=8 and 2ab=6 or ab=3
By inspection we get  a=%3, b==1
or |8+ 6i =£(3+i)
2 2
Wm = +2=1, a=5amdb=4
25 16
We know that b2 =a? (1-e?)

: 3
o 16 =25(1-e?) or e? =1—1—6— ie. e=—
25 5

’ 5 x2 y2
(5) Cartesian equation of the hyperbola is x2 ~y“ =4, The T - T =1.Hence g =2 and b = 2. Therefore the

ki3
hyperbola has parametric equations x = 2secH and y =2tan0, —n<0<w,0# ii .
(6) Resolving the forces the answer is N +7T'cosé —mg =0
(7) The four consonants can be arranged in 4!ways, then there are 5 spaces where each of the U’s can be inserted (in front,
in back and three in between). The U’s can be inserted in *C, ways. Thus total = 41x° C; =240 ways
®
3
(V) #245-1-0
xfx +2/x=1
2
(Vr(x+2)) =1
x(x2 +4x+4):1
' +4x? +4x-1=0 -

8

Cy
9) —4=35
® 5
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(10)

J‘%dx {Show first that x* +2x+2=(x+1)* +1}.
X +2x+2

Make the substitution x +1=u,dx =du. Then we get

! 4 [ L [ du -1 -1
= dx = =tan " w+c=tan" (x+1)+c.
S paxe2 J(x+1)2+1 Ju? 1 4D
Section IT
Question 11

Criteria

(&) One for both du and limits, one for integral and one for simplification. (b) One for substitution of cos & in terms of't, one

2(|+l2)+1;,2_ 1+22

0 Tnr 142

1
1 2dt
for j ————— -~ and one for simplification.(c) (i) One for process and one for simplification. (ii) One for

splitting the denominator and one for simplification. (d) One for shape of curve, one for location of curve and one for critical

point. () One for change of limits and one for simplification.

Answers:
=x =-L d
(a) Letu = x* when x " ()
u=1 whenx=0 u=0 y
du =2 xdx
LI PR P | - -
7 —m*%[sm W = 1fz-0] - 5 2 ,
! & y=x"-x
(b)J P —
o 2tcosx y=-X 1_ y=x
Let t=tan£ h /
dt 2 dt A d
c—=1gec? =1 14+tan’ % |=2{1+¢* |or dx= N
& Z 2 ZI: 2:| zl: ] 1+£2 . \Lﬁ.) , I N
_ 42
and cosf=1"1 2 7oy 2 x
1+t . y \
‘JE dx _J‘ 1 2 N
v 2+cosx 2450142
0 ] 0 147 y=x2—|x|
i =tan = =tanl=
since t =tan< =1 and t=tang=0 2 x50 4y [2r-Lx20
1 = —_=
_J 1 2dt_J‘ 1422 24t Y x2+x,x<0 & [2x+1,x<0
T T e
it _
LT 0 Q—)—lasx—)O* ﬂ—)lasx—)o
b2 b 1 e 7 & d
— — =7 —. -1
= Jo e d’“ZL 342 dt Z[ﬁtan ﬁl :% is not defined at x = 0, and (0, 0)is a critical point.
=T
33
Extension 2
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@O
4 A B
=
x?2-1 x-1 x+1
4 AE+)+B(x-1)
x* -1 x? -1

= 4= A(x+1)+B(x-1)
Whenx =1,4=24

= A=2

When x =~1,4=-2B

= B=-2

L4 2 2
x2-1 x-1 x+1

@)

fzme

x° =1

=2I£_2 "
x-1 x+1

=2log,(x—1)-2log, (x+1)

x-1

=2log, —

0g”x+1 +c

(e}

i du
- =gq—x L——=-1
L fla-x)de Letu=a-x .

j" f(u).—du:—j F) du

= ja Sy du

Ifx=athenu=a—a=0, x=0thenu=a-0=a

Question 12

Criteria

(a) One for * sinx— I(sinx)e"dx , one for

Gl

o

[ L]

£
7

.
e* cosxdx = [e" sin xlg — {(sinx)e*dx , one for
0

2 le* cosxdx = [a" sin x]§+ [e" cos x]é and one for simplification. (b) (i) One for modulus and one for argument (ii) One for

=2%cis!E = 32(005% + isin%”) and one for simplification. (¢) One for x* +y* =1and one for simplification
(d) One for location of lines and one for shaded area. (¢) One for location ,one for shape of curve and one for x intercepts.
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i
(a) Ie" cos xdx
0

Letu =e” and dv = cos xdx
= du=e*dvandv=sinx

Iudv =uv— |vdu

=e* sinx— J(sinx)exdx

= s

2 y 1

J.e‘ cos xdx = [e“ sin x]g - J.(sin x)e™dx
0 0

Letu =" and dv = sin xdx

= du=e"drandv=—cosx

= |e¥ cosxdx

X
2
0
x
x E £
—_ 1 x T
—[e smx]g+[e cosx]g—j(cosx)e’dx
0

=2 |e” cosxdx

S e min

x

X
=le* sinx]§+[e" cosx]&

[e%x1—0}+|:e%x0—1xl]
e -1

i

i

() @) —1++/3i = 2cis%E

@) (- 1++/31)" = (20is %

ﬂ)s

5 . .o
=2%cis® = 32(cos E +isinE)

=3~ 4)

=16(~1~\/3—i)

(c)Let z=x+1iy.

lzl:l,so K 4+yt=1

LHS= 7 =1 %70
x+iy x—~iy

=RHS

(@

_x=ly _x=b =3

A 4

Question 13

Criteria

~bx
2
a

(a) (i) One for derivative, one for y—y, =

(x~x) and one for simplification (ii) One for complements of

sin xand cos x and one for simplification (b} (i) One for cis%, cisZT”, cis%r and cisST”. and one for simplification. (ii) One

for (z - 1) and (z +l) .and one for simplification. (c) (i) One for correct answer.(ii) One for correct answer. (iii) One for
location and one for shape of curve. (iv) One for location and one for shape of curve.

5 _ R
= |e” dx="(e* -
J. cos x 5 e -1
0 (e)
y A
| y = sinx|
A
27 -7 0 T 27 ;
-1
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2 2
N XY 2x 2y dy
a) () —=+<—=1Now S +->.—=0
(& O RN FORRTR
LA ~b2x
e sz
R ~b'x
Gradient of tangent at (%1, 1) =—
a
—B%x
- Egn Y="=—73 L(x—x;)
ay

atyy—a’y? =—brxx+b*xl
Pxx+a’yy= bt + L12y12 Divide by a’b?

2
1
il

#E LAY i
b

a* b
XX Ny
ELNY
a b
(i) M(§(cosd +cos #),% (sin & +sin g))
g=%-0. cosp= gind & sing = cos&
- M(&(cosf +sin ),4 (sind +cosd)

_xh
2

by @) PAS
We are looking for the sixth roots of unity. We know
that one root is 1 and another is —1. The 6 roots of
unity are evenly spaced around the circumference of
a circle of radius 1 unit.
So, the other four must be

x| Az .57
cis—, cis——, cis— and cis—.
3 3 3

SR ET)

So, th
PRI CF)
2 2 2 2

(ii) 28 -1=0
(23 -1)2* +1)=0
(z~1 22 +z+1fz+1)22 —z+1)= 0
The two real roots of the equation are revealed by
the factors (z - 1) and (z + 1). The four non-real
roots are revealed by the factors
(zz +z+1 and(z2 —-z+l).
So (m2+a)+1 mz—m+l)=0
o* +0? +1=0
So o'+o?=-1 as
required.

_ 1
F(x)

®

RIS
w
T mesT oo

(i)

-

-

=
W
e T
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Q) 4y

(iv)
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Question 14

Criteria

2
(8) (i) One for finding both a and b and one for simplification (b) One for cosd +cosg—1-cosfcosg= b—z-sin @sing, one for

2 2
L 25in?—cos2 25in£cosz one for — 4sin’ —‘gsin2 9 = L 2sin g cosg 2sgin zcosﬁ and one for simplification.(c) One
a* 22 22 2 2 qt 22 22

for correct answer (d) (i) One for correct answer. (i) One for sin 2x (2 cosx+1) =0 and one for simplification (¢) One for finding a

and b, one for splitting integral and one for simplification. (f) One for .. 2x+y+ x% + Zy% =0 and one for simplification.

Answers

©
P(x)=(x+1(x—3)

=(x 4+ 1)(x" - 93" +27x - 2T) = x' - 8x* +18x" —27
2y @0

2
. . . a ) .
T =1. But the directrices have equations x =+—. Thus sinx +sin3x
a e

(2) Eccentricity e :% and the directrices x =+4 of the hyperbola

o

= sin(2x—x)+sin(2x+x)
a=4-

o w

9
=6.Now b2 =a’(e? —1)=36-(Z—1]= 45. =s5in2xcosx —cos 2x sin x +

2 sin2x cosx -+ cos 2xsinx
Y

2
Cartesian equation of the hyperbola is EAREP A

=2sin2xcosx
45

(d) i)
sinx+sin2x+sin3x =0
2sin2xcosx +sin2x =0

® sin2x(2cosx +1) =0

¥y c.sin2x=0, cosx:—%

Plasect,btd) 2x=0, &, 2m, 3m, 4n

x=0, E, ®, —, 2|, —, —
2

\ O]
A@) . x* +4x+5 -1 2

0 x GiD+d) GG

i yl 2 * (+D)(x+3)  (x+D : ¢ )
2 12 +1)(x+3 X+ x+3
Xasecd,btand)

2=a(x+3)+b(x+1).
It is a right-angled triangle. Therefore AP? + 40 = PQ?.

a*(sec@~1)? +b% tan? O+ a’(secg ~1)? +b% tan? ¢ Let x=-1:2=2a=a=1. Let
= a®(secf—secg)? +b (tan 6 —tan g) x=-32=-2b=b=-1.
Then
—2a% secH +a® —2a% sec g+ a* = 24> secHsecd —2b% tanftan ¢, 5 i dxas i[]du] 2
= ———
2
1

cos9+cos¢—1~cos6’cos¢=b—zsin95in¢, 0 GAD(x+3) 0 o Gr+D)(x+3)

a 3 3

LB |

(1~25in2 §]+[1—25in2 %]—1~(1—Zsin2 %](1~25in2 %) —[x]0+6[;ﬁdx dex

2 N 2
=b— ZSingcosg ZSinﬂcosﬁJ
a? 2 2 2 2
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3 3
—4s5in? —s1n (Zsm ](251n£c05£) =3+[1n[x+1|]0—{ln‘x+3[]n .
22 =3+In4-In1-(In6—In3)=3+In2
6 ¢ _ b
Hence tan-—tan<-= ~——2« .
2 a ®
2 2 dy dy
T S R PR ) =0
X txyty y o ydx
dy dy  —(2x+y)
—(x+2y)=-(2x+ St = ——
1 ) Cx+y) - 12y
Question 15

Criteria

(a)(i) One for J.(sec 2x- l) tan "2

T

x=0

x dx , one for J.seczxtan "2y dy - J.tan -2

x dx,and one for simpliﬁéation. (if) One for

1 [1 - 0] + [ln (cos x ] Eand ane for simplification. (b) One for finding velocity and one for simplification. (c) One for

n
= (55 -0 Zsm xdx = stm xdx , one for ll:xﬂin;_x} : and one for simplification. (d) (i) One mark for line (A), one for line
o

(B) and one for simplification.(ii) One mark for line (A) and one mark for simplification.

Answers

@0 I, = J-tan "y
= Jtan 2x.tan "% xdx

= lleec 2 x~1)tan "% x it
[t )

@

(i) LHS =tan [(a +p)+ 7]

= Isec ytan "t xdi— .[tan =2 x dx - tan(a + B)+tany
1-tan(a+ f)tany
= tan" ' x-1,_
o1 n-2 taner +tan § +tany
. 1-tanatan §
(ii) = LA
tana +tan
z 1 % 2 _l—tanatanﬁ oy
Itan%cdx:[—tanzx} —J“1 tan x dx
2 0 o
—1—[ 0]+ [In (cos x)]o tanc +tan 4+ tany (1- tan & tan )
2 1-tanartan §
1 1 = ....B
=2 4lin|—=1-m1 (1-tanartan B)— tan y (tan & +tan f)
2 V2 1-tana tan §
1 1
=—+In—
2 2 _ tang+tanf+tany —tanartan ftany
1-tanatan f—tan Stany ~tany tan
Trialmaths Enterprises Extension 2

®

B A=mgsing

N
my?
A g B= " cosd
For no sideways movement
A-B=0
2
cosd = mgsind
2
ctand = r
g
100x1000 250 (32)?
e = e TS sotanf =
3600 9 10x100
4=37°39'
Angle of banking is 37°39’
©

Area of cross section=sin? x

Volume of cross sectionsin? x&x
Therefore Vol of solid
r

lim 2 1 r
=dx—)OZsin2xdx=Efsin2xdx
=0
1 sin 2x |2
1-cos2x
L

1{z sinz) 1 sin0) # .. .
=—=|—=~ ~—| 0 ~—— | =—cubicunits
2\2 2 2 2 4

—

ii) Let a:tan“ll:>tana—~
2
f=tan" 1%::«tanﬂ-

1
=t —=>tany =
Y 3 r=

tan(tan‘l l+ fan! Lyt LY. A
2 4 13

1 111

1.1
S XX

.. 2 4 13 2 4 13 =1
1.1 1.1 1.1

X
2 4 413 13 2

1

. tan™ lthan_1 l+tan_ L =tan"'1= z
2 4 13 4
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Question 16

Criteria

(a) (i) One for correct answer (b) One for line (A), one for line (B) and one for simplification (¢) One for finding ", one for finding
A", one for subtraction and one for simplification. (d) (i) One for correct answer (ii) One for f'(x) < g'(x) when x>8 and one for

v =2Gmx e (4)
Whenx=R,v=V
2Gmy
=g
R

2Gm
=p2_ 1
c=p? -2 (5)

So v?

2. 2Gm, 2Gm,

So +7 -

vl v 2Gm;  2Gmy
x R

J%

conclusion.
Answers
(@ () (b)
C
my¥=— Gm12m2
x
. Gm P
$0, ¥=-—t
x
(if) $=- _G';' 1
X
A : B
So i lv2 =h% R
dxi2 x2
1 v =-Gm J-x"zdx
5= 1 BD = BD(common)

ZDBR = Z/DBP(given)

Z/DRB = /DPB = 90" (given)

. ADRB = ADPB(AAS)

.. DR = DP(corresponding sides of congruent A's)

CD = CD(common)

£DCQ = £DCP(given)

£CQD = ZLCPD = 90" (given)

. ADQC = ADPC(AAS)

.. DQ = DP(corresponding sides of congruent A's)

~DR=DQ

AD = AD(common)

2£DQA = Z/DRA = 90° (given)

. ADAQ = ADAR(RHS)

.. DQ = DR(corresponding sides of congruent A's)
Z/DAQ = ZDAR(corresponding angles of congruent A's)
. ADisthe bisector of ZQ4AR

.. theinternal bisectors of the three triangles are congruent

©

Given ¥ —~20+4=0,

2[4 _21/a16 27\

then x=

2x1 2 yA
1
“The roots are 1-++/3i and 1- /3

Let r=1++3i and f=1-{31

o=+ =175 -2
3

1 z

3

Pricipal value of o =tan”

a =% as 1+/3i isin thefirst quadrant
.'.a=1+«/§i=2(Cos%+Sin%)
n
Now ot = {Z(Cos—giﬁ Sing—)}
3 =1
—nh Z o iqin
=2 [Cos 3 +i Sin 3]

—27[ Cos™Z +i 5in I
=2 [C053+1Sm3]

14
Similarly g% =2" [Cos%—isin%]

_on BT iqin N2
=2 [Cos 3 iSin 3}

R =2"[2iSin1g£]=2”+liSin%

Putting n=9,we get

ot - g =210; SingT’r
=2107 0=0

@®
716 =—
241+ x
< 2\/115 (sincex > 8)
1
"6

So fi(x)< %when x>8

@D

Let g(x)=3 +xT—8

Now, g'(x) = % for all x

Also, £(8)=3=g(8)
So we have f{8)=g(8)
and f'(x) < g'(x) when x>8

Tt follows that f(x) < g(x)forall x>8
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