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A= %nz(n + I)z forall ne Z”,

1. Using the Principle of Mathematical Induction, prove that Y,

r=1

For n=1,L.H.S. =1’ =land R.H.S. =%-12(|+1)2=1. @

.. The result is true for n=1.

Take any p <Z" and assume that the result is true for n= p.

Fid
ie D r’ =%p2(p+1)2. @

r=1
Fas I
Now D> r*=>r +(p+1)
r=| r=|l

1
=sz(p+1)z +(p+1)

[P +4p+4]
v

= LD rI+D @

Hence if the result is true for » = p, then it is also true for » = p +1. We have already

=(p+1)

proved that the result is true for n=1.

Hence, by the Principle of Mathematical Induction, the result is true for all e 7.

® ]

e _________________________ _— —
2
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2. Sketch the graphs of y=3-|x| and y=|x-1] in the same dingram.
Hence or otherwise, find all real values of x satisfying the inequality [x|+[v-1]s 3.

At the points of intersections —x+1=3+x or x~1=3—x
ie. x=-lorx=2.
Note that | x| +fx-1{< 3

& Jx=1]£3-| x| @ @

Hence, from the graph, the solutions are the value of x satisfying ~1<x<2.

Aliter 1

lx]+|x-1]<3

Case (i) x<0:|x|+|x-1|<3 -x—(x-1)<3

& —2x+1<3 @

= x2-1

In this case the solutions are —1<x <0

| o=
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Case(il) D<x=l,

lx|+lx-1{£3
= r=fxr=1)%3

= rx—({r—1)=3 @

&1<3

In this case the solutionsare 0 < x < 1.

Case (iii) 1 < x
[x|+{x-1]<3
Sx+x—-1<3
< 2x<4

S x<2

.. In this case the solutions are 1 < x<2.

e
Hence the sclutions are the value of x satisfying ~1<x<2. @

10 - Combined Mathematics - I (Marking Scheme) 1 G.C.E. (A/L) Examination - 2018 ! Amendments to be included. 4
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'3 Sketch, in an Argand diagram, the tocus of the points that repres;e:nl complex numbers z sau'sfying.:
Arg{z - 3i) = _% )

Hence or otherwise, find the minimum value of |z—1| such thar Arg(f+3:‘)=%.

Note that

Arg(z +3i) = %

& Arglz +37) =—§

o Arg(z—Si)=~§. @

Hence the minimum value of | z—1] such that Arg{z —3{) = —% is given by NM, @

7 _(3~43)

where NM = (1/5 - I)Sin—
N0 :

10 - Combined Mathematics - [ (Marking Scheme) 1 G C.E. {A/L) Examination - 2018 Amendments to be included.
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— — -
4. The cocfficients of x and x4 of the binomial expansionof(x2+%) are equal. Find the value of
the constant k.

'228_88 zr_?'ﬁs_r
(o) -gee) G

8
=Y *C Bkt
=0

r

x3r-8=1 & r=3. @

x':3-8=4 & r=4.

Given *C, (3k)’=*C, (3k)* @
| I

_§_‘_35k=i34 @

3ts 414}

e e —!
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I X

[ l-cos(—)
. 4] _ z2
5. Show that !1_% rz(x;--l) =35 -

I —cos (E)

2sin® (5)
lim 22 = lim
x>0 x2(x+1) x-0x%(x+1)

= lim 2

NG
8

|
|

I
|

w
baJ

25

FrrmmEEEEy

Aliter
1—cos (%)

) . 1-cos (?) 1+ cos (nf:)
dho x2(x+1) - 2(x+1)

1+ cos (%)

sin?( =)
= [im LTI
T={ x4 {4 ] Ii 1 rr_-:l-'r,TH
o fEey e o
sin T e i 1

= llm | —=5~] ‘5

= i U

xt1l 1+cos(“f:)

10 - Combined Mathematics - I (Marking Scheme) 1 G.C.E. {A/L) Examination - 20181 Amendments to be included.
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I!-- Show that the area of the region enclosed by the curves y= e, y=&*, x=0,x=3 and y=0s

%{ez - l) square units. .

y = e3—.'l.' S E,E.?I'

k'

T
ol 11 3

] 3 |
1 2x 3 3—x _f| i
Syt dx+ [ et Fdx=— =

et 1
T —— — 2
=~ —5t(D+e @

_3e2 3

2 &7

=%(ez-—1). @

e —
1]
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|7. A curve C is given by the parametric equations x=ln(tan%) and y=sins for %-:r <X

Show that ‘% = cos! sint.
Deduce that the gradient of the tangent line drawn to the curve C at the point corresponding to

2% o A3
| I'-BIS 4.

2cos£sin£
2 2

St/
JJ:'I-'
Now :-IL = :::: = costsing @
it
iz ;. 2xm lx-@*_"ﬁ

, = B —SN— = ——
2 4

Lid
d =" i3 2 :
25

T T T e e e e
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10, Show that sec® x + 2sect xtanx+sec xtan? x = —S5F _ forx= Cn+ )2 . wherene Z .

(1-sin x)?

sec’ a=2sec’ xtan x+secxtan’ x

1 2sinx  sin’x
BUYNERRLERT sy
COS$ X COS X COS X

1+ 2sinx +sin’ x

cos’ x

=_H4.'iinx:|: @

cosx(l —gin® ¥}

| + st x)’ . . "
--[ ) = v re{dndi=forne £
cos x|l —sinxi{l 4 sin x) 7

F

(1+sinx)
cosx(l —sinx)

- 1-sin? x @
cos x(1 ~sinx)*

_ cosx
(I-sinx)’ @

25
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. (a) Let a, bER. Write down the discriminant of the equation 322 —2a+ #) x+ab=0 in terms of
aandb,andhenee,showthatﬂlermtsofﬂlisequaﬁonareml.

Letaandﬁbemmrools.Writedowna+ﬁandaﬁintcnnsofaandb.

Now, let f=a +2. Show that @~ ab +5? =9 and deduce that |a|s V2, and find & in terms
of a.

(&) Let c(0) and d be real pumbers, and let SO)=x*+4x2 + cx + 4. The remainder when Jx
is divided by (x +¢) is —c3. Also, (x-c) is a factor of f(x). Show that c=-2 and d=-12.

For these values of ¢ and d, find the remainder when fx) is divided by (x*-4),

@3x%2-2(a+B)x+ab=0
The discriminant A = 4(a + b)? - 12(ab)
= 4(a* + 2ab + b? — 3ab)
= 4(a? — ab + b?)

= 4 {l? — E}z 1 i =0foralla b e R @

)
Henee the mots are real \D

25
a+ﬁ=§(a+b) aﬁ=“3—b ?\)
';‘\1 N
f=ag+2=(ft—a)f =4 :
= (F+a) —daffi =4 ===,
*+ 1 [ I E
7“,‘.[-.’[4-!1}‘—5!:.-'&:4 S, (/‘“\\
' ﬂ 5
= a " +2ab+b* —3ab =9 \_,/
=g —agh+b =9 £ ! 35

-n — - am = ma

b —ab+a2=9

==)(b—§)2=-%2—a2+9

10 - Combined Mathematics - | (Marking Scheme) 1 G.C.E. (A/L) Examination - 20181 Amendments to he included, 13
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3
=32=a) (10)

=12-g2>0 @

= lal <12 @

a 3 ' .
= — 4 — — o2 {1 =
b Zi > V12 — a2, 4 30

oo

b)) f=x*+4x2+cx+d
./: F—o)=—c3+4c2—¢2 4+ d=—¢3

_ =3c?+d=0 ————— /! s
{5 ) fO©O=c+4c?+c?+d=0
2 f

= +5ef td=0~--———(2) | 3
(2) =(Dgivese* +2c2 =0 '
= {c+2)=0

. 7
Since ¢ % O, we getc = ~2.{ §

=d=-3¢%=—-12. @
35

Now f(x) =x%44x%2 -2x—12.

When f(x) is divided by x* — 4, the remainder is of the form Ax + (L.

Thatis f(x) = (x? — 4)q(x) + Ax + u. @
= flx)=(x—-2)(x + 2)gq(x) + Ax + .

Q fQ)=8=21+yu and fi-21=0= -2+ \ 3
M )
= u=4andi =2 3
~ remainder = 2x + 4. 5 25

10 - Combined Mathematics - [ (Marking Scheme) 1 G.CE. (A/L) Examination - 2018 | Amendraents to be included. 14




Department of Examinations - Sri lanka Confidential

= - - == _— —

12.(a) A committee of six members has 10 be selected from among the members of two groups, each
having three boys and two girls, such that the number of girls in the committee is al most two.
Find the numbcr of different such commitiees that can be formed il |

(i) cven number of members from each group are (o be selected for the committee,
@ii) only one girt is 10 be selected for the commitiee |

| —and U =—0*2) for reZ”.

(r+|)z ’ (r'{-l)2 (r+3)2
Show that (/) —f(r+2)=4 U, for reZ".

(6} Let f(r)=

Hence, show that 2 =13 __1 l
r=}|

= forneZ’.
144 4n+2)?  4(n+3) 1

o
Deduce that the infinite scries 2 U is convergent and find its sum.
r=1

2n
Let ¢ = 2[;, for n€Z’.

Show that Iim rﬂ:O.
n—=0

(@) (i)
Different ways of selecting ___N;mber of committees
Group 1 Group 2
2 4
= 7N
1G IB 1G 3B 2X 3x2x1=12 \\I(LJ
2B iG 3B G x2x1 =6 _®
2B 2G 2B ! C, % 20, X°C, =9 \;l—i/;
27 e
5
= J B k\._ /}
~ Number of different such committees = 27 x 2 -
=54 o ) 43
(i) 1G 5B ~
- 6 " N '
C,X°Co=24. { 5 }
. 10 1 5 \aip 15

— —
T = EEER

10 - Combined Mathematics - 1 (Marking Scheme) 1 G.C.E. (A/L) Examination - 2018 ] Amendments to be included. 15



Department of Examinations - Srilanka Confidential

Aliter for (i)
Group 1 . Group-z | Number of committees
M(3 M(3 F2) | L
(3) F(2) (3) (2) o {/,103\
2 2 2 X0 xC =9 NS
2 3 1 C, x 3y X%, = 6 >E)</
\\\
1 1 3 1 3, x 20, Xy xie =12 [\ 10 J
2 2 2 9
3 =z 6 5
3 1 1 | 1 12
Number of committees: 9+6+1:2+9+6+12 = 54 //10
3  fu
13(a) Let A:[ b1 l and B=| =1 0O |, where aER. |
2.4 =l
I 1a |

Find the matrisn P defined by P = AB and show that P~ does not exist for any value of a.

Shew that if r[; ) - 5[ f] thef & = 2.

With this value for g, lel Q=P+ 1, where 1 i ihe dentily mams of order 2.

i
r —t
| Write down Q1 and find the mairix R such that AAT - 1R = {_;g} :

(b) Let z=x + iy, where x, y €R. Define the modulus |z| and the conjugate Z of z.

Show that () zz=|sf,

(ti) z+z=2Rezand z—-Z =2{Im:z.

|
Let z# 1 and w=1*Z  Show (hat Rew = and Imw= .
1-z —zI2 1-;]2
Show further that if z = cosa+isina (0 <« <2x), then w= icot2,

| (¢} In an Argand diagram, the points A and B represent the complex numbers — 3/ and 4 respectively.
The points C and D lie in the first quadrant such that ABCD is a rhombus and BAD = 8, where

8 = sin”! (215—) Fird the complex numbers represented by the points € and D.

T —————————————————————————————————————
16
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3 Z2a PR
11 0 2 2a g )
(a) P=AB = b (_1 0): ) 30
(2 4 1) 1 3g (1 a 10
2 2a'—2a—2a*0 @
P'1 does not exist for any value of a. @ 10

o ——

Aliter

For the existence of P~1,

There must exist b, ¢, d, e € R such that

2 2aysb
G DG 5 Q
< 2b+2ad =1, b+ ad 2c+2ae=0and c +ae =1,

This is a contradiction.

~ P~ does not exist for any value of a.

I— r

it F{z 1[:,1:} s £+1u} (ID) 5

& 2+4a=10 and 1 + 2a = 5.

[

o a =2 5 ._,T{;_
a=2
gsrei=C 940 9-C 9 (5
e =35 ) C0) [ 15 |
3= o)

o ()

& R = 24AT — 1007

10 - Combined Mathematics - | (Marking Scheme) | G.C.E. (4/L) Examination - 2018 | Amendments to be included. 17
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1 2 - o
0 9 Dot 9 &

iP5 |

s (2 261)_(-—62 —68)'
(—2 20 vl

(b) z=x+iy xYyeER
lz| = yx2 +y?andZ =x —1iy. Qﬁ T

() «

@) zZ=C(x+iy)(x—iy) =x*+y*=iz|%

(i) z+zZ=@+iy)+x—iy)=2x=2Rez and -]

z—z'-=(x+iy)—(x—iy)=2i3’=2”m.z' CQ m

rmw

1+z 1—z‘_1—zz‘+z-—2_1—|z|2+2£lmz

fzsl w=T 2% T2~ |1—?2\_ |1—z%—;
L 5
WA N -

-lz|® 2imz

1-|z
= Rew =T and lmw-m/_
\5) 20

=

z=cosa+isina (0 <a<?2m)

Then |z|=1.& Rew =0. @
a__ o
2isina __ Zisin _ . Zsin;cos; .

_2ilmz _ q
|[1-z]2 ~ {1-cos@)?+sinZe  2(1-cosa) 2$in2;

SO, O [w

10 - Combined Mathematics - I (Marking Scheme) 1 G.CE. (A/L) Examination - 2018 | Amendments to be included. 18
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(c)
L 'I‘I""
' =7 . E
C EIHH'—ZS,(0<9<2)
D(a +ib}
= g = 24
cos@ = 75
B4+ i0)
=
Afi//-'l.
=3 | A0 + 30)
Let D = (a, b).
Note that 4D can be obtained by rotating 4B about 4 counterclockwise by an angle .
~a+i{b+3)=0&+ 30 (cos8 + isin9) ; 10\,
N

=(4+3i)(§+i%)
= at+i(b+3)=3+4i.

S a=3andb = 1.

~ D represents 3 + i. @

= pio _ 344 (o8 sl
If C = (p, q), then . 5~ and = =5

= p=7andg =4

 C represents 7+44. [//(;5-

\"‘--.,________ -

e ar—— amam

an

10 - Combined Mathematics - I {(Marking Scheme) 1 G.CE. (A/L) Examination - 2018 | Amendments to be included. 19
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(b)
1 1
f(r)_f(r+2)_(r+1)2—(r+3)2 e
4(r+2) -
- ey (O
=l . 5
Then
r=1 4U;=f1-f@B) =
r=2  4lU,=f(2)-f(4)
r=3; 4U;=f(3)~f(5)
r=n—2; 4U,,=f(n-2)—f(n)
r=n—-1;, U, ,=f(n-1)—-f(n+1) o
r=mn; 47U, =fn)—f(n+2) I\IE/\
4) U = f+ @~ fn+ D~ f(+ D) QoD
r=1
11 1 1
=3t T e g3
Ny 1 1 1 -
- L " T 144 4(n+2)? 4(n+3)? Klf)) -

amaw s L EEL LT T L

—_——— - -
10 - Combined Mathernatics - [ (Marking Scherne) | G.C.E. (A/L) Examination - 2018 | Amendments to be included. 20



Department of Examinations - Sri lanka Confidential

Lfi

13

The limit of the R.H.S.as n — o is Tas

a0 =

r=1 { 5 } I3
2n
tn == Z Ur
r=n
2n n—1
DN
=1 r=1 _)
Since Z U, is convergent,
r=1
lime, = h'm U, — llm U, 5
=00 'ﬂ,-—’co
1-=1
13 13 -//;\\
T 144 144 N
=0.
a
2

10 - Combined Mathematics - [ (Marking Scheme) 1 G.C.E {A/L) Examination - 2018 ] Amendments to be included 21
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16(x-1) 1
I4.(a) Le = ——— 4 — fi -1, 1.
ity (x+D*3x=1) orxEThy

~32x(3x-5)
(x+1PCx—1)
Sketch the graph of y=f(x) indicating the asymptotes and the turning points.

Show that f'(x), the derivative of f(x), is given by f{(x) = for x# -1, %

Using the graph, find the values of AER such that the equation k(x+ 12 Gx—-1)=16(x—1)
has exactly one root.

() A bottle with a volume of 391xcm’ is
10 be made by removing a disc of radius
r cm from the top face of a closed hollow
right circular cylinder of radius 3rcm and
height 5hcm, and fixing an open hollow
right circular cylinder of radius rem and
height hcm, as shown in the figure. It is
given that the total surface area Scm? of
the bottle is S=5 32k + 17r). Find the
value of r such that § is minimum.

Shem

41, _ 16(x-1)
(a) Forx # —1, = flx) = T

Then .
£l = 16(x + D23x — 1) ~ 16(x — 1)[2(x + DBx — 1) + 3(x + 1)?] 15 )
= (x + 1)*(3x — 1)? s

Clelx + D[(x + DBx—1)-2(x—~1DBx-1)—3(x—1}(x+1)]
B (x + 1)*(3x — 1)?

_ 32xBx-5) ]
T+ 1Gx—12 '3

IR
10
N

-3
L]

10 - Combined Mathematics - I (Marking Scheme) 1 G.C.E {A/L) Examination - 2018 | Amendments to be included 22
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Horizontal asymptotes: lim,_,+,, f(x) = 0,then y = 0. 5 .]
lim lim
im,,_ iz f(x) 2> , x> ;‘f(x) - ooandx » %*' f(x) > —c0,

1 T

Vertical asymptotes: x = —landx = 3 s

Attumning points f(x)=0. & x=0or x=§.

| | 1 5 ]
i — -1 Ll = = ot
o<y <—1 <x<0 0{1{3 3=::r=:3 Sa:x-:m
..-iig_nul' T _ ] .
= (+) =) (+) e (=i
Xy

.I"|=~ i_l_:gn._zéi.'-sirig-.'.“ -."-Iti_dL‘i_. gi;ﬂ:i[ng

5

fis increasing | fis increasing | fis decreasing
[ g [ A T

tahi
II [

There are two turning points: (0,16) is a local minimum and G, g) is a local maximum.

(> —

e e e ——— e ————————————
10 - Combined Mathematics - I {(Marldng Scheme) 1 G.C.E. [A/L) Examination - 2018 ] Amendments to be included. 23
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(0,16}

i I R R e e—

o e e oE OEm R OEm O R Em W == =

Bl

E(x+ 1?*@Bx—1)=16(x - 1).

_ 16(x—1).
ek I DG = D) @

The given equation has exactly one root if and only if £k <0 or ;33— <k < 16. Q
5

g

(b) The volume: 391w = n(3r)2(5h) + nrih

= 391 = 46r2h

17
2r2’

> h= (r > 0).

10 - Combined Mathematics - I (Marking Scherne) | G.C.E. (A/L) Examnination - 2018 1 Amendments to be included. 24
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Surface area: S = ar(32h + 177).
= =17r %+ r2®
_34n(r? - 8)

d.S'_l? 16 2
dr ﬂ( 7T r)— 72

5 )

== — .
(5T

ForO<r<2, —=10 and r>2, Eso.
dr dr

s 8 is minimum when r = 2, @

a0

Lirs Combined Mathematios « [ [Marking Scheme) 1 O, (ASLY Exsmination - 20008 | Amendments 1o be iachaded,
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15.(a) (i) Comparing the coefficients of xZ, x* and x°, find the values of the constants A, B and |
such that Ax(xr— 1)+ Bx(x-1D+C(x-1-Al=1 for all xER.

Hence, write down ——— in partial fractions and find I L —dr.
(x=1) x(x—1)

(ii) Using integration by parts, find Ixzcoshdx.

L]

() Using the substitution @ = tan™' (cosx), show that j SINX__ gr = 2]n(l+ﬁ).

14 cosZx

o a4 x
I Using the formula jf(x)dx= Iﬂa-x) dx, where a is a constant, find J xsmxz dx.
a 0

L 0

@ Ax’(x -1 +Bx(x— D+ Cx-1)—-Ax3 =1

Comparing coefficients of powers of x,
x* :—A+B=0 (;\
x' + —B4+(C=0
A=-1,B=—-1land C=-1 =

1=-2?(x—-1D—x(x-1)—(x—-1)+x° l-zﬂ- |

mnTrrrsrrrrTossanas

Therefore the required partial fraction is given by
1 1 1 1 1 e

H ! dx = 1d ! d ! d ! d

1 1
=—In|x| +-+-=+Inlx - 1| +C,

where C is an arbitrary constant. 35 [ 2 0

i e ———

10 - Combined Mathematics - 1 ﬁarking Scheme) I G.C.E. (A/L) Examination - 20181 Amendmentsma; included. 28
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e
> bt
oo 2 _xzsian_E q r/ |
(i)  fx%cos2xdx = > > J 2xsin2x dx 3/
_ x? s;an + xcos2x —ICOS 2% dx //5‘-\“‘.
/5“\ K__/
: )
N
- )
=z 5;" 2y xm: X _ s"lzx + C,where  is an arbitrary constant /“; ~y
5l — ]
( 5 ) 30 |~
------ ‘H-__-/
(b) 6 =tan'(cosx); —Z <O <=
tan@ = cosx = sec’ddf = —sinxdx O
5
=0 =0=tni) =0T @
x=x=@=tan"1(-1) = &= E TN
5
\"" " : T 3
T sinx — -‘i' i R ] — =
J-O \|'1+r.‘052x J.: ; dher ’:'u'il 'I =56 6 aff {\.‘ sectf =secf as 2 <8< 2)
7N
{5}

i

T
_ f sect (secd + tan G)d N
- 4 (sec@ + tan 8)

ki
3 ,«/ _'\
= In|sec# + tan 8| i/

_r
4

=In(v2+1) -(vZ2 - 1) 5

((\/_+ 1)(V2+ 1))
(V2-1)(v2+1)
- 21(/Z+3), (s 50 |

27
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—

= J-;r .‘x:sin:x:2 - =J-rr {(m—x)sin(r—x) o7

Vi+casix 0 [1tcos?(m-x) 5
= Ionxflii:ozzx x- fﬂn\i::ri:l;;x x C;:
=>I=n[2[n(\/§+1)]—l 5 =
=2I=2rin(¥2+1)
=J=nln{vZ+1). B 20

16. Let A=(-2, -3) and B=(4, 5). Find the equations of thc lines / and /, through (he point A

x

such that the acute angle made by each of the lines I, and I, with the ting AB is

=

The points P and O are taken on {, and I, respeclively such that APBQ is a square.

Find the equation of PQ, and the coordinates of P and Q.

Also, find the equation of the circle § through the points A, P. B and Q.

Let 4> 1. Show that the point R = (44,54) lies oulside the circle §

Find the equation of the chord of contact of the tangents drawn from the point R to the circle §.

As A (> 1) varies, show that these chords of contact pass through a fixed point.

A(-2,-3)

B(4.5)

4
‘ T m—g
an— =

=(m-2'=(1+2) ¢

= 7m*+48m -7 =90

L

= 7m-1D(m+7)=0

|
= == 0r m = =
:,' {(" B
o \ i
s

e ]
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= The required equations are

) 1 .
(i) y+3=;(x+2)"—'> x—7y—19=0, \/

10
S
and
(i) y+3=-7(x+2) = Tx+y+17=0. ( 1o ) "45 |
m__._.// __._J

e e YTTFFEY mam

Let the line x — 7y — 19 = 0 be [, and the other be [,.

Equationof PQ: y —1 = -——(x— 1)= 3x+4y-7=0 TN
N
Intersection of line PQ and of I, is P = (5,-2) /—-
5
If @ = (x,%0), then \ &)
5 ,
+ xo == 1 1 x{] = _3 \
2 k /
-2+
Y1 = yy=4

2 e cam (/ :

The circle passing through the points 4, P, B and O is the circle with 4B as a diameter. TN

—wmm

(10D
-5+ +x—4)x+2)=0 =x2+y2—2x—-2y-—-23=0.
oo 20
o
2 _ 2 2 . : . PN
Note that CR* = (42 — 1)* + (51 — 1)? and the radius of the circle is 5. 10 3
N/
Now CR* — 235 = (44— 1) + (54— 19" — 25 5
= 41A%-18 2 — 23 e .
=A-1D@11+23)>0 as A>1. & 10
Therefore, R lies outside the circle. 30 i

= L

The required chord of contact is given by
x(42) + y(52) — (x + 42) — (y + 51) — 23=0 -~ \
(x=-y=-23)4+24x+5y - =0 3 \\_#/I
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Hence the chords of contact pass through the point of intersection of lines

4x+5y—9=0and x+y+23=0. -~ ™
10
It is a fixed point. /’;\; “‘J) 30

17. () Solve cos 26+ cos 3¢ =0 for 0<P@==m.
Write down cos 26 and cos 30 in terms of cos @, and show that
cos 20 +cos39 =48+ 22 - —1, where r=cos 6.

Hence, write down the three roots of the equation 47 + 272 —3r—1= 0 and show (hat the roots

of the equation 42 —2r—1=0 are cos% and cos%.

Deduoce that cos?'—;'-: %

(#) Let ABC be 2 triangle and let D be the point on BC such that BD.:DC=m:n, where
m,n>0. L is given that BAD = a and DAC = g. Using the Sine Rule for (he triangles HAL

and DAC, show that 22 = S& yhere b= AC and ¢ = AB.
nc sinf

Hence, show that mb-nc _ tan[a—;E) cot (#)

mb + e

(1) 4 tan'[4) = 2.
() Show that 2tan (3)+tnn (3) 2

(@) For0 <8 <m ,cos38 = —cos 20 = cos(r — 28)
7N

5
30=2nr+ (mr-28), neZ. K_/'
56 =2nm+n, neZor@=2nr—n, neZ.
Since 0<8<m 8=m, Eand :'r—: are solutions.

5 5 5
HE

=
(5) (5 )
N \ 2/
c0s 28 = 2cos?f — 1 and cos 36 = 4cos? @ — 3cos 6.
Therefore cos28 + cos38 = 4cos®@ + 2cos?8d —3cosf — 1

=413 + 2t -3t -1, wheret = cos®. N
o o |

e e —————— —_——
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~ Theroots of 4¢3 + 2¢2 =3t —1= 10 are cosn‘,cosl;-and cosZ | 10 )

cosft = —1 = t+ 1isafactorof 4t® + 2¢t% — 3t - 1.
= A3 + 22 -3t —1=(+1)Et?-2t-1)=10 10

=>cos%andcos%ﬁarerootsof%z—2t—1 = 0. %
p  2EVPRAXEXT 1475 (5
- X4 T4 3
3r 1-+5 3n [
cos— = as cos — < 0.
5 4 5
X} 35

(b)

i

Let BDA = 6.

Using the Sine Rule:

. . BD _ ¢ e
Triangle BAD : sing  sind 1o
. pc b e
Triangle ADC: sing  sin(m—6) 1
(BD)sinfg ¢ B
= ————— =
(DC) sina b
mb _ sina 25
nc  sing - =
31
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sing
mb =nc— o

sinf3

3
-
=
©
w
5
™
A

sina —sinf
" sina +sinf§

2 i:‘i!'il:ﬂ+ :| s hl:l—-—_ll

= I||'|_

1 =|11.|I—-:1|;4H|: @

(2D er(32)

& tan(2y) = tan G - 6) (Since g — & is acute, 2y is acute)

2% -

tan2y= Ztany = 3=§- =

1—tan?2y 1-1 4 *

3 I
T 3

tan(~2——5)=cot6=z ™)
N2y + =12
/ 2 5 20

nEmT=r

e e —
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