Section I
BOARD OF STUDEES
TEACHING &
EDUCATIONAL 10 marks

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

N4
BOSTES

20 l HIGHER SCHOOL CERTIFICATE :
EXAMINATION . Use the multiple-choice answer sheet for Questions 1--10.

20
1  Which sum is equat to 2 (2k+1)7
k=l

(A) 14243 +4+.-+20
(B) I+3+5+T+ - +4l
© 3+4+5+6++20
D) 34547494 14

Mathematics Extension 1

2 What is the remainder when 2x° ~ 10x* + 6x + 2 is divided by x—2?

(A) -66

® -10

© C+52-3x-1
D ©£-5%+3x+1

General Instructions Total marks — 70
. Readl.ng tl.ma — 5 minudes Pages 2-5 ) o _ {an 9 — tan
+ Working fime — 2 hours 7 3 Which expression is equivalent to m?
* Write using black pen 10 marks rhan.
* Board-approved calculators may * Attempt Questions 1-10 (A) tanx
be used * Allow about 15 minutes for this section
{B) tan3x

* A reference sheet is provided at
Section IT ) Pages 6-13 tan2x —1

- the back of this paper (C)

« In Questions 11-14, show 60 marks [+ tan2x
relevant mathematical reasoning ¢+ Attempt Questions 11-14 tan.y
and/or calculations + Allow about 1 hour and 45 minttes for this section ®) 1+ tan2xtanx




4

In the diagram, O is the centre of the circle ABC, D is the midpoint of BC, AT is the
tangent at A and ZATRH = 40°,

What is the size of the reflex angle DOA?

(A) 80°
(B) 140°
© 220°
D) 280°

Which expression is equal to Jsinz Zxde?
1 1.
{A) —(x ——sin 4.1') +c
2 4
1 1,
(B) —|x+—sindx |+c
2 4

sin®2x
+¢

© 3

e
) co; 2x+c

What is the general solution of the eguation 2sin®y—7sinx+3=07?
Ay nr-(-1) -;E

®) mr+(—1)"335

n?

© nr-(-1)"g

) mr+(—l)"%

The displacement x of a particle at time # is given by
x=5sindt +12cos4t.

What is the maximum velocity of the paticle?

Ay 13
® 28
© 52
(D) 68

A team of 11 students is to be formed from a group of 18 studerits. Among the 18
students are 3 students who are left-handed,

What is the number of possible teams containing at [east 1 student who is left-handed?

(A) 19448
B) 30459
€ 31824
D) 58344




9  The diagram shows the graph of y = f{x).

{1 /(1)

[4]

.
Y

Which of the following is a correct statement?
@ /M M< 1< )

@) U< W< A< 1

© s < 1 < /W< 0

O )< )< 1 <MD

10  Consider the polynomial p(x)= axr® + bx? + ex - 6 with @ and b positive.

Which graph conld represent p(x)?

: 3
1
(&) Solve 2113

o) y ®) y
- AN
N7 R : /f T ¥
© y ) y
\ A ) -
\/-6&\ : VAR

Section IT

60 marks

Attempt Questions 11-14

Allow about 1 hoeur and 45 minutes for this section

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

In Questions 11-14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 {15 marks) Use a SEPARATE writing booklet,

(a) Find the inverse of the function y = -2, 2
()  Use the substitution # =x~4 to find J xr—d dy, 3
(¢} Differentiate 3tan!(2x), 2

{d) Evaluate lim(

2sinx cosx]
x—0 .

3x

—-x>0, : 3

{f}y A dars player calculates that when she aims for the bullseye the probability of

her hitting the bullseye is -531 with each throw.

(i) Find the probability that she hits the bullseye with exactly one of her first 1
three throws.

(iiy Find the probability that she hits the bullseye with at least two of her first 2
K six throws.




Question 12 (15 marks) Use a SEPARATE writing booklet,

(a) The diagram shows a conical soap dispenser of radius 5 em and height 20 cm.

Secm

20 em

At any time ¢ seconds, the top surface of the soap in the container is a circle of
radins r cm and its height is fr cm.

3
The volumie of the soap is given by v= Efrrzh .
. . h
(i) Explain why r= g

. ) dy & 5
Show that — = -—=k*.
b o tha dh 16!

The dispenser has a leak which causes soap to drip from the container. The area
of the circle formed by the top surface of the soap is decreasing at a constant
rate of 0.04 em?s7,

dah  -032
jiiify Show that —= .
(i} ow tha & py

{iv) What is the rate of change of the volume of the soap, with respect to
fime, when A = 107

Question 12 continues on page 8

Question 12 (continued)

(b} In achemical reaction, a compound X is formed from a compound ¥. The mass
in grams of X and ¥ are x(f) and y(r) respectively, where ¢ is the time in secands
after the start of the chemical reaction.

Throughout the reaction the sum of the two masses is 500 g,

At any time ¢, the rate at which the mass of compound X is increasing is
proportional to the mass of compound ¥.

At the start of the chemical reaction, x=0 and % =2,

() Show that % =0.004(500 - x).

(i) Show that x = 500 - Ae 2% satisfies the equation in part (i), and find
the value of A.

(c) Thegraphsof y=tanx and y =cosx meet at the point where x = &, as shown.

¥
y=tanxy

"

I~k

y=cosx

(i) Show that the tangents to the curves at x=a are perpendicular,
(i) Use one application of Newton's metiiod with x; =1 to find an

approximate value for @. Give your answer comect to two decimat
places.

End of Question 12




Question 13 (15 mearks) Use a SEPARATE writing booklet.

{a) The tide can be modelled vsing simple harmonic motion.
At a particular location, the high tide is 9 metres and the low tide is 1 metre.
At this location the tide completes 2 full periods every 25 hours.

Let ¢ be the time in hours after the first high tide today.
. R . . 4
(i) Explain why the tide can be modelled by the function x = 5+ 4cos Et .

(i) The first high tide tomorrow is at 2 am.

What is the earliest time tomorrow at which the tide is increasing at the
fastest rate?

Question 13 continues on page 10

Question 13 (continued)
{(b) The tajectory of a projectile fired with speed nms™ at an angle & to the
horizontal is represented by the parametric equations
x=nfcosd and y=nfsind— 51‘2,
where ¢ is the time in seconds.

wtsin®g

(i) Prove that the greatest height reached by the projectile is 20

A ball is thrown from a point 20 m above the horizontal ground. It is thrown
with speed 30 ms™ at an angle of 30° to the horizontal, At its highest point the
ball hits a wall, as shown in the diagram.

............... / NOT TO
SCALE

30ms’!

Wall

20m /

TTX 13 &

KAV LS AT AR I T AR E R
AR AR AR A ALY

Ground

(i}  Show that the ball hits the wall at g height of % m above the ground.

The ball then rebounds horizontally from the wall with speed 10 ms™., You may
assume that the acceleration due to gravity is [0 ms™2. '

(iif) How long does it take the ball to reach the ground afier it rebounds from
the wall?

(iv) How far from the wall is the ball when it hits the ground?

Question 13 continues on page 11

—10-




Question 13 (continued}

() The circle centred at O has a diameter AB, From the point A outside the
cirele the line segments MA and A8 are drawn meeting the circle at C and D
respectively, as shown in the diagram, The chords AD and BC meet at E. The
line segment ME produced meets the diameter AB at F.

M
D
Iy
E
A 3 C-J B

Copy or trace the diagram into your writing booklet,
(i) Show that CMDE is a cyclic quadrilateral.

(ii) Hence, or otherwise, prove that MF is perpendicular to AB. -

Endd of Question 13

-11 -

Question 14 (15 marks) Use a SEPARATE writing booklet,

() () Show that 4n° + 18%" 4 23n+ 9 can be written as

(n + })(4712 +14n +9) .

(i} Using the result in part (i}, or otherwise, prove by mathematical
induction that, forn = 1,

1x3+3x5+5x7+-~-+(2n—1)(2n+1)=%n(4nz+6u—l).

(b) Consider the expansion of {1+ x)*, where n is a positive integer.

. n_ i " n n . n
{i) Show that 2 (0] + [J + (2] + (3] Foenedg (HJ A
.. a1 _ (7% n n n
¢if) Show that 2 [J + 2(2] + 3(3] +oeet i (}J .

iin

(iii) Hence, or otherwise, show that 2[ )(2?‘ 711) =n,
r

. r=1 X

Question 14 confinues on page 13

—12 -




Question 14 (continued)

(€) The point T{2a1,as*) lies on the parabola P, with equation X7 =day.
The tangent to the parabola P, at Tmeets the directrix at D.

The normal to the parabola P, at T meets the vertical line threugh D at the
point R, as shown in the diagram.

]

(i) Show that the point D has coordinates (ar— i:—, —a] .
(ii) Show that the locus of R lies on another parabola £, .

(ili) State the focat length of the parabola %7, .

Tt can be shown that the minimum distance between R and T occurs when the
normal to P, at T is also the normal to 2, at R. (Do NOT prove this.)

(iv) Find the values of { so that the distance between R and 7 is a minimum.

End of paper

—-13 -
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Solutions |
Mathematics Extension |

Section |

. Multiple Choeice Summary

1 D] 2B 3 A 4C 5 A
6 Dj7C 8§ B 9 A |10 A

Multiple Cholce Solutlons

1. D
i(Zkﬂ):(2><1+1)+(2x2+1)+(2x3+1)+...+(2x20+1)
k=1

=3+5+7+..+41
2. B

Let P(x)=2x'~10x" +6x+2 then the remainder upon division by x — 2 is

p(2)=2(2) - 10(2) +6(2)+2

=-10

3. A

tanf - ¢ .

—l%e—z-lr-l%:tan(ﬂut?) and using #=2x and ¢=x

. tan2x—tfanx :tan(z.r—x)

1+ tan2xtanx
=tanx

4, C

[angle between tangent and radius]
[one pair of opposite angles supplementary]
[opposite angles of a eyclic quad]

ZODT = /0AT =90°
~ ODT4 is a cyelic quadrilateral
& ZDOAH40° =180°
£DOA =140°
. reflex ZD0A=360°—140°=220°

5. A
1
cos?0=1-2sin’8 = sin’f= 5(] —cos 28) and substituting 8 =2x

Jsini Ix = J.l(l—cosﬂix) dx
2

:—1- x—isintix +e
2 4

Poaa 51 © MANSY 2017

6. D
2sin’ x — 7sinx+3=0
(25i.ux—l)(sir1.t~3)=0

3]
&

. 1 . . g
sinx = 3 or sinx=3 but this has no selution
Al
Sox=ar +(-—I) rt nefd

7. C
x=5sin4r+12cosd/

Let x:Asin(4t+cx) where A>0,0<a<%

= Asindfcosa + Acosdrsing
Then Acos¢r=5and Asing =12
But A'cos’a+ Asin® o0 = A
oA =5 4120
A=13
. x=13sin{4¢ +@)

% = 52c0s(41 +0)

. . dr
But since —1<cosfl <1, the maximum value of g; =52

8. B
Choase 11 from a group of 18 where 3 are lefi-handed
# with at least 1 left-handed student = all possible teams — # teams with no one lefi-handed

=8¢~ C,, =30459

9. A
The graph is drawn to scale and so 0< f(1) <1 ¥
as the point is below y = 1.
The tangent at the point is steeper than y =x (] f(l)) ;
and hence f(I)>1. ’
v 0< f(D<l< f(l) eliminating B and D.

The point could be lacated either at a point of
inflexion or on a part of the curve that is concave gl
down and hence f*(1)<0.

This leaves (1)< f{I)<1< f’(1) as the only viable ontion.

Y

i

0. A

Method 1
Ifa>0then p(x)—3 e as x—>eo eliminating C and D.

plxy=ar’+bx’ +ex—6

px)=3a’+2bx+c =, P'(0)=¢ of which we know nothing
pr{x)=6ax+2b S pP(0)=2b>0

= atx =0 the curve must be concave up, teaving A as the only viable option.

© MANSW 2017 Page 52
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Method 2

Since a >0 then the graph must be A or B.

Now a+ f+y= —2 which is negative as @ > Oand b > 0. Then at least one zero must be
&aq

negative. B has no negative roots leaving A as the only possible option.

Section i
Quesilon 11

@ fiy=x'-2
[ix=3"-2
Y =x+2

y=4x+2

by IHu=x—4=x=utd
du_

=

< du= de

I

{© %(Stan"‘ 2x)= 3[4—].2

1-I~(2.1‘)2
6
T 442

() Method]
Since lhu(ﬂJ =1
¢

x9

. 2sinxcosx . [ sin2x
lim =lim
x-30 3x =0 3x

2., [siﬂQr
==—lim

3 0 VA
=EXI

3
_2

3

(&) Methed 1

5
x>0 = x#E—-—
2x+5 2

3
%75

><(2x+5)j—x(2x+5)2>

Poge 53

Note that the funetion is I-1 and so an inverse function exists.

JIJ:; dx :J(ze+4)\f§ du

ERN
:J[uz +4u2J du

5 3
=%1:E+4[—§-J112 +e
:%‘1"(3:—4)5 +-§-~.H(x—4)3 +c

g ;l‘\;\.éthod 2

« i uf2sinxeosx) 2., fsinx
Cim| ————— [==lim| ——Xcosx
Exl] 3x Fo0l x

= 2 hm(-SEEJ X ]xgr& (cos_r)

3 -0 x

==x1x1

Wik Wil

@ MANSYY 2017

Mathemalics Extension |

(2v+5)[3-x(2x+35)]>0
(2):+5)[3—2x2 - 5:-:] >
(2x+5)(35-24)

)

0
) 0
(2x+5)(3+x)(1-2x)>0

>
>

Method 2

5
—x>0 = x#——-
2x+5 2

Find the other critical points;

—x=0
2x+5 g

3-x(2x+5)=0

3-2xt~5x=0

22% +5x~3=0

(2x~1)(x+3)=0
i

L X=—,—3
2

—_——— OO
3 -3 1 *
2 2

{H P(bullseye) = 2: 0.6
(i) Whenn=3;
P(x=1)=>c,(0.6) (04)
=0.288

(i) Whenn=6
P(X22)=1-P(X <2)

Probabilities are given by terms of (0.6+0‘4)

Consider the cubic curve that passes through

51
X _3:'_'"-:
2°2
[} ,e”r """"" -\\
(e
3755 ] 05~ ¥

5 i
Lox<-3or ——<yxl—
2 2

Test a value in each section of the number ling:
_3
2-4)+5
Ifx=-22: 3
2(-23)+5
3

3 4
z(l)ﬁ“‘lf'—‘7<0 = False

If x=—4: H(—4)=3>0 = True

(—2%):~3§<0 = False
If x=0: -0=0.6>0 = True
If x=1:
1

5
Lx<—dor ——<x<—
2 2

n

=1-P(X=0}-P(X=1)
=1-C,(0.6)’ (04 - °c,{0.6)'(0.4)

=0,95904

Queslion 12

@ @ Using similar triangles
r_ 5
b 20

_Sh

="
20

h .
r=—  asrequired

© MANSW 2017
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(i) v:éﬂ:r?h and r:g
2 3

v=lzr ﬁ xh :HI—

314 48

v _ Ik
T dh 48 16

as required

(iify Given % =-0.04 and A=nr".

Method 1 Method 2
Substitute r:i"i into the area formula. (—%:an:ZW ﬂ :ﬂi
4 qar 4 2
? 2
h ik dh dh dr dd
A=l | =T o S
4 16 dt dr dd dt
. d4_2mh_7h A x-004
dh 16 8 I mh
dh dh_dd 032 ;
Now 2= 2 by th = as required
N a wh
chain rule
dah 8
o —=—x{-0.04
dr mh ( )
032 as required
wh q

(iv) Weneed % when £ =10

dv dv_dh
Now —=—X-— i .
ow S by the chain rule

v ﬂﬁﬁx;o.?ﬁz
A 167 =k
=-0.02k

" Substitute i = 10: -‘(%:4.02x 10=-02

. the rate of change of volume is 0.2’ i.e. decreasing at a rate of 0.2 cr’s™

: dx . .
® @ o increasing in proporticn to y = % =ky for some constant k.
a
Buf x+y=500 = y=500-x

d
w < = k(500-x)

- dx 2
Substitut =0, —=2: 2=k{500~0) = k=——=0.004
WX (s00--0) 500

i .
. E:o.nm(soo-x] as required

Pace 55 ’ © MANSYY 2017

Mathematics Exfens,i_on 1

(i)  x=500— A" =A™ =500-x @

x . 0,004
a° (-0.004) e

= 0,004 42
=0.004(500-x) using o

s x=500— Ae ™" satisfies the equation in part (i)

Now when r=0,x=0
o 0=500- Aé°
o A=500

(© %(tanx) =sectx %(cosx): —sinx

If x=¢: m=sec’ ot m, =—singt
Now the curves meet at y=¢ . tano =coso
sing
=C0s&X
(e} 124

cos’ ¢t =sina
Now  mm, =sec’ a(rsina)

_ sincr

cos ¢t
singt
sine using @
=-1
= the tangents are perpendicularat x=¢.

(ii) Consider the equation tanx =cosx. Then at x=or, tanx—cosx=0.
Let f(x) =tanx—cosx then f’(x) =sec’ x+sinx
Taking the first approximation as x, =1
/(1)
Iz =1 vy
)
tanl-—-cosl

=l-— Note: We are using radian measure.
sec’ 1+5inl

={0.761633...
oo0=0.76 (2 decimal places)

Queslion 13
(a) (i} The tide oscillates between 1 and 9
. the centre of motion =5 and the amplitude of the motion = ¢

. 25
There are 2 full periods every 25 hours = period = 7

25 2w 4n
S = =

sis
but period =— X - =
P n 2 n 25

- Paae 54
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(&)

Pace 57

If =0 at high tide, the graph of the function wilt look like this:

This is a cosine function, namely x= 5+4cos[;—ﬂr) .
5

(i) Let2ambeequivalenttor=0.
The tide is moving in simple harmonic motion and hence the speed is fastest at the
centre of motion. We also need the tide to be increasing so this occurs at the point
marked T'in the diagram above,
Method 1 Method 2
Using the f-axis scale, at T: 4;
AtT,x=5 - 5:5+4cosz—’5’r

=22 2975
4l 4

40054—11-!:0
25

Now 0.375x60 min=22.5 min 4T w 3m 5;1:
— ==
. 1=9.375 is equivalent to 25 27272°
9 h 22.5 min after 2 am. fe= 2.5" L E
8'8° 8"

i.e, the earliest the tide increasges
at the fastest rate isat 11:22:30 (&
tomorrow 2230w (=g =93%

8

®

We need the second of these solutions

x=utcosf and y =ufsinf—5¢°

The greatest height is attained then the vertical velocity is zero.
dy .

—= = usin@ -~ 10¢

at

', 0=nusinf—10¢

10f = usin8
_ usinf?
T
; _using usinf usin®
When 0 yru[ 10 ) in@— 5[ 10 J
_ulsin’®  u'sin’@
T 120
= o sin’ as required
20

@ MANSW 2017

Malhernatics Extension 1

the formula in (i).

-.—SrZ:#E
4
2 25
4
!:2 as =20
2

Greatest height above projection =

-, height above ground = 20+

(iiiy At the instant the ball rebounds it travels horizontally. ..
Also take the new point of projection as y = 0.
The vertical motion is now given by: y=10¢sin0° -5

(ii) For the greatest height above the point of projection, substitute =30, 8=30° into

307 sin 30" 45
20 T4

But the point of projection is 20 m above ground.
45 125

4 4

i.e. the ball hits the wall % m above the ground

n=10, 8=0°

o y==5
125

We need to find f when the ball has fallen to the ground. ie. Y=

. it will take 2.5 sec for the ball to hit the grouad

{iv)  Take the new point of projection as x = 0.
Then x = ufcos@ where u=10, 8=0° r=2.5

- x=10(2.5)c0s0° =25

-, the ball will land 25 m.from the wall

(@ ()  ZACB=90°
. ZMCB=90°
Similarly £MDA =90°

Now ZMCB+ ZMDA=180°
But these are opposife angles of quadrilateral CMDE

- CMDE is cyclic

(i)  Join CD
In AMCE and AEBF
1. £MEC=£BEF
2. ZCME=/ACDE
=/CBA
= /FBE
- AMCE ||| ABFE
o ZMCE = #BFE
But ZMCE = £MBE =90°
-. ZBFE=90°
-, MF | AB asrequired

[angle in a semicircle]
[straight angle]

[one pair of opposite angles
supplementary]

[vertlcally apposite]

[angles in the same segment en CE]
[angles in the same segment on AC)
[same angle]

fequiangular]

[matching angles in similar triangles]

[proven in (i)]

Page 58
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Question 14
@ @

(i)

Page 59

(n+ 1)(4112 +1dn+ 9) = n(4r12 + 1411-!49)+ 1(4?:2 +14n -!-9)
=43P + 140 + 9+ 40 + 140 +9

=40’ +180° +23n+9  as required

To prove 1X3+3 x5+5x7+...+(2n—1)(2}1+l):%n(4}f-+-6n-1) forn=1.

Testu=1:
LHS ={2x1-1){2x1+1} RHS=%><1><(4><11+6><1—1)
=1x3 1.
=13 :5)(9
=3
LHS = RS

oo tre forn=1

Let # =k be avalue for which the result is frue.

ie. ix3+3x5+5x7+...+(2k—1)(2k+1):%k(4k2+6k41) istue @

Test if the result is true for n=k+1:
i.e. To prove

1><3+3><5+5><7+...+[2(k+1)—1][2(g+1)+1]=l(k+1)[4(k+1)’+6(k+1)4]
ie. 1X3+3x5+5xT+.. +(2k+1)(2k+3)=1( D[a(k* + 2k +1)+ 6k +6-1]

=%(k+1)(4k2+14k+9)

LHS = lx3+3><5+5x7+...(2kﬁ1)(2k+1)+(2k+1)(2k+3)
- l.%(41:2 46k~ 1)+(2k+1)(2k+3)
[k(4k2 +6k - 1)+3(2k+ 1)(2k+ 3] using @
=§[4k3+6k’ k+3(4k1+8k+3)]
=%[4k’+6k1 — k128 +24k+9 ]
=%(4k’ +18k +23k+9)‘l "
- é—(iw 1)(4#° +14k+9)  using tho result in pat ()
=RHS '

~ tree for = k+ | when true forn =%
. by induction the result is true for all integers n = 1

© MANSW 2017

Mathematics Extensicn 1

®
(i)
(iii)

© MANSW 2017

(oG (o (e

Substitute x = 1:

(1+i)":[gJ+(TJ(1)+(;J(I)2 {;’J(j)’ +._.+[:J(1)"
R
Differentiate both: sides with respect to x:

%(my - j[[J{J{ZJ [3] {H
o (ol

Substitute x =1
(oo
)

e [IJ ( +3(J +;;(J as required

Method 1

g[ﬂ(zr—n)_(ﬂ(zx 1—;z)+[zJ(2x2—)r)+(z}(bdﬁn)+...+(:)(2><n—n)
:(*}*](z“n){;’}(f;_np[’3’)(6_n)+.l..+[:)(zn_n)
Al Jor(Jen o ARG ()

= 2[712""1]-— ?1[2" - 1] using the resalts proved in parts (i) and (ii)

=n2"—-n2"+n

=p asrequired

Method 2

gm(2f—")= Z( J *ﬂZ("J
(30
S50

=202 —n(z" ~1)

=n  asrequired

Page 60
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(¢) (i)  Thetangentat T(2ar,m‘z) is y=tr—af® andat D, p=-q.
oo—a=te—att
=at’—a
yeat-2 . Dhas coordinates (m'#f;-, - a}

P !

(i)  The normal at T(Zar,aﬁ) is x+ty=ar +2at.

a a
AtR, .1'=a!——t—: atﬁTHy:at’-l-Za!

a
fy:m‘3+m+7

y=a(i2+1+}];J

. 1 , .
. R bhas coordinates [m‘— ?, a[ra +1+F]J and the parametric equations of R are:

x:m‘éE 0]
f
2z 1
y=alt +I+F @
From @: xza[r—lj R
! t a

I
From @: y—a(!22+t—1J+Ba
=a|lt—-| +3a
H
2 -_!
y=a(£J +3a  fram®
a g

2 S
A *.+3a whichisa parabola
a :

., the locus of K lies on anothe‘rl'paral?o]a, ‘J"z

x

(#ii) 7 y=?:l-3a
qy=x'+3a°

X = ay—3a°
X :a(y~3a)

. a
2. the focal length of 2, is n
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(iv)
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If'the normal to P, at T'is also the normal

to 7, at R then the gradient of the tangent

to P, at T'and the gradient of the tangent -,
. [

to 7, at R must be equal, ! b

2
¥ @ _x
ForP: y= = -
v de 2a

. the gradient of the tangent
to Tl at T(Zm’,alz] is m=r,

2
For P y:L+3a = & 2x
a dy a

.. the gradient of the tangent to P, at R[atuﬁ, ar’+1+—[zi] is m, =2[a!ﬁ£J
4 t a

Now m=m: . i= z(m-gJ

a 7

2
F=2t-=
!

=222
=2

t=1v2

. when /= i\/i the distance between R and T'is & minimum.

End of solutions
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