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Section |
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 10

1 The ellipse with equation X?ZerTZ =1 has foci:
(A) (0,45)
(B) (+v5.,0)
+5
© (O’TJ
o 59

2 Theequation x*+2x*+3=0 hasroots «, B and y.
Which equation has roots 2« , 243 and 2y?

(A) (x-2) +2(x-2)"+3=0
(B) 2x*+4x*+6=0
(C) 8x*+8x*+3=0

(D) xX*+4x*+24=0

3 The derivative of the implicitly defined curve x> —2xy +4y* =12 is given by % = x)(—;él)/y
The x-values of the points on the curve where the tangents are vertical are:
(A) x=+1
(B) x=%2
(C) x=+4

(D) x=1

-3



A hyperbola has asymptotes y =+x and passes through the point (3, 2).
The Cartesian equation of the hyperbola is:

y2 X2
A -2 -1
(A) 3 3

X2 y2
B) -2 =1
(B) 3 3

y2 X2
C) -2 =1
(©) s C

X2 y2
D) —-2L =1
(D) -

In the diagram below, the region bounded by the lines y =x+2, y=2x and the y-axis
is rotated about the line y=5.

NOT TO
SCALE

y=X+2 y = 2X

The volume of the solid of revolution is given by:
(A) 7] (16-14x+3x)dx

(B) [ (14x-16-3x*)dx
(C) 7rJ-02(5—2x)2 dx

(D) j:(e;—zx)2 dx

-l --



sinx

By taking logarithms of both sides, or otherwise, the derivative of y = x™"*with respect to x is:
(A) x™sinx

(B) x"™ [cos xlog, x +¥]

(C) x™™(cosxlog, x)

sin X
(D) cosxlog, x+——
X

The points A and B in the diagram represent the complex numbers z, and z, respectively, where
|z,|=1and arg(z,)=6 and z, =+3iz,.

N
Im(z)

NOT TO
SCALE

RZ’(:-)

z, —z, in modulus-argument form is:

(A) 2[cos(120°+6)+isin(120°+6)]
(B) 3[cos(120°+6)+isin(120°+6)]
(C) 2[cos(120°-6)+isin(120°-0)]

(D) 3[cos(120°-0)+isin(120°-0)]
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10

The equation 2x* +9x® +6x* —20x—24 =0 has a root of multiplicity 3.

The root of multiplicity 3 is:
(A) x=-2

(B) x=

N | w

1
©) X:_Z

1
(D) XZ—E

The value of JSd—X is:

% sin X cos X

(A) log, \2
(B) log, /3

©) log. 5

(D) loge%

The minimum value of f (x) = xcos™* (gj is:
(A) 0

(B) -3

RY/4
©) Y

(D) -3«

End of Section |
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Section |1

90 marks
Attempt Questions 11 — 16
Allow about 2 hours and 45 minutes for this section

Answer each question in a new writing booklet. Extra writing booklets are available.

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Start a new writing booklet

3-1i
a) Letz=——.
@ 1-2i

(i) Express z inthe form a+ib where aand b are real.

(i) Hence, express z* in the form a+ib where a and b are real.

(b) On the Argand diagram, shade in the region containing all points representing the complex
number z such that |z —(1+i)| <1 and Re(z)>1.

(¢) Find the square roots of -5—12i in the forma+ib where a and b are real.

(d) If the roots of the equation x* +4x—2=0 are a, B and y, find the value of:

(i) oa’+p°+y°.
(i) a*+p +7".

/2

. _— X dx
(e)  Using the substitution t = tan—, evaluate Jz—.
2 o 3+5c0sXx

-7 -



Question 12 (15 marks) Start a new writing booklet
@ P(cp,%j and Q(cq,%j are points on the rectangular hyperbola xy =c*, ¢>0.

Tangents drawn at P and Q intersect at R(X, ).

NOT TO
SCALE

i ow that the tangent at P has equation x+ p“y =2cp.
(i)  Show that th h i 2y =2

2C 2C
pPqg y=

(i)  Show that R(x, y) has coordinates x = AVES .
P+q pP+q

(iii) If P and Q move on the hyperbola such that p+q® =2, show that the Cartesian
equation of the locus of R is xy +y* = 2¢*.

(b) (i) Find Aand B such that cosx = A(cosx—2sin x)+ B(sin x+2cosx).

(i)  Hence, find f&dx.
sin X+ 2¢0S X

Question 12 continues on page 9

-8 --



Question 12 (continued)

(c) The diagram shows the graph of y = f (x).

Draw a separate half-page diagram for each of the following functions, showing
all asymptotes and intercepts.

0 y=yf(x)
|
(if) Y—f(x)

End of Question 12

—-9--



Question 13 (15 marks) Start a new writing booklet

1

(@) By using a substitution, show that J X 2dx=glog92—i. 3
o (3x+1) 9 12
1 5
b) (i) Showthat|z—=| =(z°-z°)-5(z>-z°)+10(z-z"). 2
® 0 (23] = -2) (-2 )a0(z-2)
(i) By letting z=cos@+isin#, or otherwise, show that 2
32sin° @ = 2sin50 —10sin 360 + 20sin 4.
2
(iii) Hence, find the exact value ofJ sin°@do 2
0

(c) The polynomial P(x)=23x’+4x"+5x—6 has only one real zero a , where || <1 . 2
Factorise P(x) over the complex field.
(d) A carof mass 800 kg travels along a straight horizontal road. The engine of the car produces
a constant driving force of magnitude 2000N. At time t seconds, the speed of the car isv ms™.
As the car moves, the total resistance to the motion of the car is of magnitude (400+4v*)N.
The car starts from rest.
V2
(i)  Show that the acceleration a=2——— . 1
200
t
. e -1
(i)  Show that v=20| — : 2
e5+1
(iii) Find the limiting speed of the car, giving reasons for your answer. 1

End of Question 13
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Question 14 (15 marks) Start a new writing booklet

(@)

()

(©)

e’ +4e

4
It is given that | :J':x”\/4—x dx, where n>0, and j VA—X dx=%.
0

() Showthat | =—°0 | forn>1. 2
2n+3

(i) Hence find 1,. 1

A box of mass 2 kg is pulled up a rough plane face by means of a light rope. The plane is
inclined at an angle of 20° to the horizontal, as shown in the diagram below. The rope is
parallel to the slope of the plane. The tension in the rope is 18N.

Use g =9.8ms™.
I8N NOT TO
SCALE
00
mg
v
(i)  Show that the normal reaction of the plane on the box is 18.4 N, correct to one 1
decimal place.
(i)  Given that the friction between the box and the plane is g of the normal reaction, 2

find the acceleration of the box.

Question 14 continues on page 12
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Question 14 (continued)

2
(d) The base of a solid is the region bounded by the curves y=5—x* and y = XT as shown
in the diagram below. The two parabolas intersect at points (2,1) and (-2,1).
y
NOT TO
SCALE

Cross sections by planes perpendicular to the x-axis are semi-circles with the diameter in
the base, as shown in the diagram below.

s 0 5 ’ NOT TO
SCALE

@1

y=

7
. - . . 257 2\2
(i)  Show that the area of the semi-circle is the expression A= 5(4— X ) :

(i) Hence, find the volume of the solid.

Question 14 continues on page 13

—-12 -



Question 14 (continued)

(e) Inthe diagram below, circles ABCR and CPQR intersect at C and R, and BCQ is a straight line.
AB produced and QP produced meet at an external point S.

S

NOT TO
SCALE

Copy or trace the diagram into your writing booklet.

(i) Provethat Z/BAR = ZQPR.

(i)  Prove that ARPS is a cyclic quadrilateral.

End of Question 14

-13 -



Question 15 (15 marks) Start a new writing booklet

(@ The diagram below shows a particle P of mass m attached by two light strings to fixed points

A and B, where A is vertically above B. The strings are both taut and P is moving in a horizontal

circle with constant angular velocity 2,/3g radians per second.

Both strings are 0.5 m in length and inclined at 60° to the vertical.

60eNU.5 m NOT TO

SCALE

60

(i) If T, isthe tension in the string AP and T, is the tension in the string BP, show that
T,-T; =2mg.

(if)  Find the tensions, T, and T, in the strings in terms of m and g.

Question 15 continues on page 15

—-14 --



Question 15 (continued)

(b)

A particle of mass m is falling vertically under gravity in a resisting medium.
The particle is released from rest.

The speed v, in metres per second, of the particle at a distance x from rest is given by
-X

v2 =2kg {1— e"] , Where k is a positive constant.

(i)  Show that the magnitude of resistance, of the medium is m\li :

The particle is projected upwards in the same medium with speed /2kg .

(i)  Show that the maximum height reached by the particle above the point of projection is
klog, 2 metres.

(iii) Find the time taken to reach the maximum height above the point of projection.

Question 15 continues on page 16
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Question 15 (continued)

2 2
(c) The diagram of the ellipse E with equation is X+ Y _1 shown below.

Y1
2
NOT TO
SCALE
0] 3 X
The line y=mx+4, where m> 0 is a tangent to the ellipse E at the point P.
(i)  Find the value of m. 2
(i)  Show that the coordinates of P are (—g,lj. 1
The normal at P crosses the y-axis at the point A.
The tangent at P crosses the y-axis at the point B.
(iii) Find the area of triangle APB. 3

End of Question 15
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Question 16 (15 marks) Start a new writing booklet

(@)

()

One root of the cubic equation z*+az+10=0, where a is real, is 1+ 2i.
(i)  Find all three roots of the equation and find the value of a.

(it)  Plot all three roots on the Argand Diagram with a 1:1 horizontal : vertical axes.

(iii) A point z moves in the complex plane such that it lies on the circumference of a circle
that passes through the points representing the roots of the equation.

Find the equation of the locus of z in the form |z—z,|=r.

It is known that n is a positive integer, where n>2 and that a and b are real and positive.
(i) Prove that aT+b2 vab .

a,+a,+..+a,
n

It is known that for positive real numbers a,,a,, ... that r/a xa, x...xa, <

(i) Prove that n!s(”T”j .

Question 16 continues on page 18
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Question 16 (continued)

(c) Itis known that secd>tan@d for 0<@d< %

(i) Sketch y=secd and y=tané for 0<8 <% on the same number plane.

1

(i)  Prove the identity secéd—tan=——.
secd+tand

(iii) Deduce from (i) and (ii) that 0 <secd—tand <1 for 0< < % giving clear reasons.

(iv) Find the general solution to the equation secd—tan @ = % :

End of Examination
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Year 12 Mathematics Extension 2 Trial Examination Solutions 2018
Multiple Choice

Question 1
2 2

D A | a=3,b=2
9 4

Eccentricity:
b* =a’(1-¢*)
4=9(1-¢*)

(B)

Question 2
X +2x*+3=0
New equation:

x\’ x\?
(—j +2(—] +3=0
2 2
3 2
5—+g§—+3:O
8 4
X} +4x*+24=0
(D)

Question 3
dy _ x-y
dx x-4y

For vertical tangents, let

X—4y=0
y—X
4

Sub into curve:



4
2 2
xZ—X?+XT=12
16%° —8x> +4x* =12x16
12x2 =12x16
x2 =16
X=14

Question 4

Note that y =+x are asymptotes and hyperbola passes through (3, 2), thatis y<x.
Therefore hyperbola is sideways.

a’=5
a=\/§(a>0)

2 2

Equation is X Y. 1
5 5

Question 5

Slices perpendicular to the axis of rotation form annular discs.
r=5-(x+2)

R=5-2x

AV

7(R?*- )

25 20X + 4x% —9+6X — X ]Ax

3x2 —14x +16)Ax

7| (5-2x)" - (3-x)" |ax

(
[
72'[25 20X + 4% —(9 6X+ X’ )}Ax
=[
=

(©)

(D)

(A)



Question 6
y: Xsinx
Iny=sinxInx

1 dy . 1
——Z =cosxInx+sinxx—

y dx X
dy ( sin xj
—==y| cosxInx+——

dx X

sinx SinX
=X (cosxln x+—j
X

(B)
Question 7 Im 2
arg(z,—z,)=90°+30°+6 0

=120°+0
A o - (A)

o I
|Zz_21|:m > k

=2

Question 8

P(x)=2x"+9x> +6x* — 20x — 24
P'(x)=8x"+27x*+12x—20
P"(X)=24x* +54x+12

Let P"(x)=0

24x* +54x+12=0

4x* +9x+2=0

8
= -1 or -2
4
P(-2)=2(-2)" +9(-2) +6(-2)" ~20(-2) 24
=0
(A)



Question 9

JS dx _Js sec” xdx
7 sinXxcosx )z sinxcosxsec? x

4

wly &

sec?

_J” tan X

4

=[In(tanx) |3

=In (tan ﬁj —In (tan ﬁj
3 4

X
X

—InJ/3-In1
—In+/3
Question 10
Graphically:
X
3
2
1
3 2 =1
-1
=3
f -3

Minimum will occur at x =-3

f (-3)=-3xcos™(-1)
=-3x7

=-3r

(B)

(D)



Question 11

(@)

(i)

3-i
I=—1+

1-2i
~(3-i)(1+2i)
- (1-2i)(1+2i)
_ 3+6i—i-2i
144

~ 5+5i

5

=1+i

(if)
/24
z =\/§(cosz+|smzj

7 = (\/5)4 (cosz +isinr)

=4(-1+0i)
=4
(b)
|z—(1+i)|£1
Circle centre (1,1) radius 1 unit.
Re(z)>1
x>1
¥
<l
2 /4
I
S
BOprr : 2




©
Let (a+ib)=+/3+i

a’+2abi—b?> =-5-12i

a’-b*=-5..(1)
ab=-6...(2)

6
a=——

b
:;—?—bz -5
b*-5b°-36=0

b=3 a=-2
When
b=-3 a=2
Therefore the square roots are 2—3i and —2+3i .
(d)
x}+4x-2=0
(i)
(a+ﬁ+7/)2:(a+ﬁ’)2+2(a+ﬂ)7+;/2
=a’ +2af + 2oy + 2y +y°
iyt =(a+pry) —2(af+ay+py)
=(O)—2><4
=-8
OR
a®+4-2=0
a’=2-4a
a223—4
(94
2 1
sy at =2 =-4(3)
(04
'.Za2=22aﬂ—12
da
:z[ij_lz
2
=-8
(ii)
a’+4-2=0
a’=2-4a

o' =2a-4a*
nat+ ! =2(a+,8+;/)—4(a2+ﬂ2+72)
=2x0-4x-8
=32




©

J‘z dx X
— tan—=t
o 3+5c0sx 2
X _tan't
2
X =2tan*t
%_ 2
dt  1+t2
dx = 22dt
1+t
When x:%, t=1
x=0, t=0
1
:J' L2 a
0 5(1—t) 1+t
3+ >
1+t
! 1 2
- X dt
-[o 3(1+t2)+5(1—t2) 1+t2
1+t?
N 1+t? y 2
.o3(1+t2)+5(1—t2) 1+t2
_ el 2
~Jo3+43t2+5-5¢2
el
= 2 > dt
-08_2t
.1
I
~02(4_t2)
.1
= 12dt
004_t
el
St
Jo(2-t)(2+1)
el
B T
.Oz—t 2+t
el
(AL B g
002_t 2+t
A B
where = +
(—x)(2+x) 2—-X 24X
1EA(2+X)+B(2—X)
Xx=2, 1=4A
Al
when 4
=2, 1=4B
1




(e)cont.
101 1
= — _
4Jo2- t 2+t

4J. 2 t 2+t dt
1
:Z[—In|2—t|+ln|2+t|]?J

|

—In

1 2+t
- |n -
4 2—t
1 3
=—|In|—=
4 1

:iln3
4

2|




Question 12

(@)

(i)
Xy = c?
Implicitly differentiating

Equation of tangent:

Y= (x-cp)
p P

p*y—cp=—x-+cp

X+ p’y = 2cp

(Elguation of tangent at P:
X+ p?y=2¢cp...(1)
X+q°y =2¢cq...(2)
(1)-(2):
y(p*—0°)=2cp—2cq
y(p-a)(p+g)=2c(p-q)
2C
y:
P+q

Sub into (1)

X+ p° x

=2cp

2

2cp
pP+q
_2cp® +2cpq — 2cp?

X=2cp—

P+q
_ 2cpq
pP+q

R_(ZCpq 2c j
p+q p+q







(b)

i

(cz)sx = A(cosx—2sin x)+ B(sin x+2cos x)
cos X = Acos X + 2B cos X + Bsin x —2Asin X
L A+2B=1

B=2A

L A+4A=1

(ii)
COS X :%(cosx—ZSin X +2sin X +4c0s x)

j COS X dX_1fcosx—25inx+23inx+4cosx
sin X+ 2.¢os X 5 sin X+ 2.¢0s X

1J[cosx—25inx 2(sin x+2cosx)]
== + dx

5 sin X + 2.¢os X sin X+ 2.¢0s X

dx

:%[In(sin x+2005x)+2x:|+C




(©)
(i)

(iil)




Question 13

(@)

1
I:J X 5 dx
0 (3x+1)

Let u=3x+1

When x=0,u=1. When x=1,u=4.
3X+1=u

3xX=u-1

X :%(u -1)

u=3x+1
du

dx

(b)

(i)

5 4 3 2
(z—ij = 25—52—+102—2—1OZ—3+5
z z z z

z 1
7
=2°-52°+102 - —+ = ——

=(2-2°)-5(2*-z°)+10(z-2")




(i)
Let z=cos@+isin@
z" =cosn@+isinnd

z" =cosn@—isinnd

2" —z" =2isinnd
From (i)

(z—%)s :(25 —2’5)—5(23 —2’3)+10(z—z’1)
(z-2) =2isin50+10x2sin 6 —~5x 2sin 30
(2isin @)’ = 2isin 56 + 20isin @ —10isin 39
2°i°sin® @ =i(2sin56 + 20sin @ —10sin 36)
32isin® 6 =i(2sin56 —10sin 3¢+ 20sin 9)
32sin’® @ = 2sin50 —10sin 36 + 20sin &

(i)
Fsin5 odo :iFZ(sin 560 —5sin 30 +10sin 0)
0 320

=i —300359+500539—10c059 ’
16] 5 3 0
:i (—ECOSS—”-%SCOSB—”—].OCOS j—(—1c050+§c030—10c030j
16 5 2 3 2 2 5 3
-1 (0+0-0)- BEWEIRT,
16| 5 3
15
(©
P(x)=3x>+4x*+5x—6
. 6 1 2
Zeros of P(x) are in the form i§=i§,i§, a<l

()3 (3] [3)
3 3 3 3
=0
Therefore (3x—2) is a factor of P(x)
By short division,

(Sx3 +4x? +5x—6) = (3x—2)(x2 + 2x+3)

=(3x- 2)(x2+2x+1+2)
= (3x-2)((x+1)" -2?)
=(3x- 2)(x+l fl)(x+1+f|)
-2 {18




(d)

(i)

F=ma
2000—(400+ 4v2) — 800X
1600 — 4v? = 800%

V2

X=2——

(i)

dv _ 400-Vv?
dt 200
dt 200
dv  (400-v?)

5 5
(20—v)+20+v
t=5In(20+v)-5(In20-v)+C
=5|n(20+"]+c

20-v
When v =0,
0=5In1+C
C=0

t=5|n(20+vj
20—-v

t 20+v
—=In
5 (ZO—VJ

20+v
20—v

t t
20e° —ve® =20+v

t t
v(1+ e5] = 20[e5 —1}

t

es —1
t
e +1

[by partial fractions]

t
g5

v=20




(iii)Ast >0
t

541—
v=20l jl 1

e5 +1

e5 +1

1

t
e’ +1

v—20

The limiting speed is 20 metres per second

—0




Question 14

(@)

(b)

(i)

I, :I04x“\/4—x dx

n v':(4—x)%
n-1 —2

3
u'=nx ——“(4-x)2
V=" (4-x):

u=x

3

4
| = _?zxn (4- x)z}0 +§nj:x”‘l(4— x)g dx




(b)

8( 8
= — —IO
7(2+3 j

8 8 16

=—X—X—
7 5 3
1024

105

(©)

(i)

18 N

00

mgcos(20°

mg

Resolving forces perpendicular to the plane

N =mg cos 20°
=2x9.8xc0s20°
=18.417...
=18.4N (1dp)

(ii)

Resolving forces parallel to the plane:

2a:18—§><18.4—2x9.8xsin 20°

a= %[18—§x18.4— 2x9.8xsin 20°j

=0.12829..
=0.13ms™




(d)

()
PQ=y, -y, and PQ is the diameter of the
semi — circle.
2
2r =(5-x*)——
or—5_ %
4
2
o — 20-5x
4
5(4—x°
2r = ( )
4
5(4-x*
L= ( )units
8
: 1,
.. Area of slice: A:Eﬁr
_ T
pn 5(4—x )
2| 8
- 2
7| 25(4-x%)
2 64
257(4—-x
( ) unit?
128
(ii)
Volume of slice:
257 2
oV = (4 X ) OX
128

.. Volume of solid
257
= lim z 128 (4 X ) OX

IXx—0

257z
128 (4 X ) dx
2
64 °
2
_ o (16 8x% + X )dx
64 ’
5 2
2572' {16 _8i+x_}
64 3 5
3 5
=25—”{16(2)——8(2) +@_0}
64 3 5
207

=V =—— unit®
3




In circle CPQR, ZQPR = ZQCR (angles
standing on the same arc RQ
subtend equal angles at the
circumference)

In circle ABCD, ZBAR = ZQCR (exterior
angle of a cyclic quadrilateral
equals the interior opposite
angle)

.. ZBAR = ZQPR

(i)

From (i) ZBAR =ZQPR

.. ARPS is a cyclic quadrilateral (exterior
angle of a cyclic quadrilateral
equals the interior opposite
angle)




Question 15

Vertically:

T,c0s60°—-T, cos60°—mg =0
1 1

TAXE_TB XE: mg

1

E(TA _TB ) =mg

T,-Ty=mg ..(Q2)

(i)
Horizontally:
T, sin60° + T, sin 60° = mro*

%(TA+TB):mx?x(2\/@)2
V3 /3m

T(TA +TB) :TX].zg

1 m
E(TA+TB):ZX12g

T,+T;=6gm ...(2)
W)+(2):

2T, =8gm
T,=4gmN

T =2gm N




Since v = 2kg (1—ekJ

VZ

2kg -

X 2

ek =1-—
2kg

X
l-ek




(i)

2

mX‘——mg—mV
2k

VZ
X=—|g+—
=

dv ([ 2kg+V?
dx 2k
dv _ (2kg+V?
dx 2kv
dx 2k
dv 2kg +Vv?

x:—kj 2v ~dv
2kg +v

=—klIn(2kg+v*)+C

Sub x=0,v=./2kg

0=-kIn(2kg +2kg)+C
C =klIn4kg
x=kIn4kg -k In(2kg +v*)

Let v=0
x =kIn4kg —k In 2kg

=klIn {ﬂj
2kg

=kiIn2




(iil)

x

o _
dt

dt_
dv

-2k

VZ
g +Ej

[2kg +V°

2k

When t

0=—

\2kg

2k

2kg

tan™ {

0,v=./2kg
anl( V2kg

2kg

]+c

\Y

k

sl

\2kg

2kg




(©)

(i)
4x* +3y* =12...(1)
y=mx+4..(2)

Sub (2) into (1):
4x? +3[m2x2 +8mx+16] =12
4%% +3m?x? + 24mx + 48 =12

x2(4+3m2)+24mx+36:0

For tangent A=0

(24)° -4(3m” +4)x36 =0
576m’ —432m? —576 =0
144m?* =576

m?=4

m=2(m>0)

(i)

Sub m =2 into equation above
x*(3x4+4)+48x+36=0
16x* +48x+36=0

(2x+3)° =0

-3
X=—

(iii)
Gradient of tangent is 2 , gradient of normal is —%

Equation of normal is

-1 3
1= x4 2
d 2( zj

3
2y—2=-X——
y 2
4y -4 =-2x-3
4y+2x-1=0

B(0,4) B




A: Let x=0 innormal

4y-1=0




Question 16

(@)

(i)

The coefficients of z° +az +10=0are real.
Letthe rootshe « ,1-2i, 1+ 2i.

Product of the roots:

a(1-2i)(1+2i)=-10

5a =-10

a=-2

Sum of roots two at a time:
a(1-2i)+a(1+2i)+(1+2i)(1-2i)=a
20+5=a

a=1

2+az+10=0

(iil)




(iil)

ofd : :
2 3 4

C D
J o—

By symmetry, centre must be on the x-axis.
Construct CD parallel to the x-axis.

arg(—2—(1-2i))=arg(-3+2i)

-3

_r—tant2
3

/DCA= z—tan‘lé

By co—interior £'s

/CAE=rx —(72’ —tan %)
= tan’lg

/CEG = 2tan* 2 (angle at the centre is twice the ]

3| angle at the circumference
In ACEG

sin¢9:E
r

2

sin(Ztan‘lz)
3

_13
6

Therecentre center is (%0]

r=

Equation of locus is |z —%‘ = %




(b)

(i

(Va—vb) >0

(Va)f 24avb (3B =0
a+b>2\ab

(i)

nl= nx(n—l)x(n—Z)x...xel
From what is given

Q/nx(n—l)x(n—Z)x...xelS

n+(n-1)+(n-2)+..+2+1

n

n

n 2

n+1
n<——

nis(

n

i<l

n

(n+1)

]n

n
X —

n+1

2




(©)

(i)

" "secl)

(i)
LHS =secd-tan @
_ 1 sing

" cos® cosé
_1-sing
Y

_ 1-sin%*6
~ cosd(L+sinb)
_ cos’o

~ cosé(L+sinb)
_ cosd

14sin@
1

B secd(1+sin8)

B secd+tand
OR
LHS =secgd—-tan @

=secd—tan@x
secfd+tan@

_sec’d—tan’ 0

secd+tané
1

 secH+tand

sec@d+tan @




(iii)
Given that secd > tan @ for 0 < x <%

secd >tan @
secd—tan@d >0

1

secd+tan @
From graph secd+tand>1
1>+

secd +tan 6

.secd—-tanfd <1
O<secd—-tand <1

secfd—tand =

OR
As graphically shown, y, -y, =secd—tané

and secd—tan @ > 0for 0£0<%
At =0, secd—tand =1 i.e. the distance is maximum
As <9—>%,(sece—tan9)—>0

Hence O<secd—-tan@ <1.

(iv)
secd—-tand==....(1)

| —

1
secOd+tand 2
secld+tanf=2...(2)

[ ™

D) +Q©)

23ec9:E
2
secd =

cosf =

IENENES

6 =cos™ 4

6 =2kr+cos™ (%j
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