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1. Using the Principle of Mathematical Induction, prove that 2 r= %"2(" +1) forall nEZ”.

r=1

For n=1,L.H.S.=13=1andR.H.S.=—}‘:-12(1+1)2=1. @

- The result is true for n=1.

Take an e 7" and assume that the result is true for n=p .
yp p

p
ie. Zr3=—‘1;p2(p+1)2. @

r=1
ptl P
Now Zr3 =Zr3 +(p+l)3
r=1 r=1
1
=sz(p+1)2 +(p+1)’

, [P’ +4p+4]
o

=-:I(p+1)2(}§_1+1)2. @

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

=(p+D)

proved that the result is true for n=1.

Hence, by the Principle of Mathematical Induction, the result is true for all ne€ z".

@ 25
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i

2. Sketch the graphs of y=3-|x and y=|x-1 in the same diagram.

| Hence or otherwise, find all real valucs of x satisfying the inequality x|+ x - ]x 3.
i

y=x+1

At the points of intersections —Xx+l=3+xo0orx-1=3-x
le. x=—-lorx=2.
Note that [x|+]x~1]<3

W, = [x~1]<3~|x| @
-1<x<2. @

Hence, from the graph, the solutions are the value of x satisfying

25

Aliter |

[x]+]x-1|<3

Case (i) *<0fx|+|x-1|<3 & -x—(x-1)<3

& —2x+1<3 @

<> x2>-]

In this case the solutions are —1<x<(

10 - Combined Mathematics - | {Marking Scheme) 1 G.CE. {A/L) Examination - 2018] Amendments to be included. 3




Department of Examinations - Sri lanka

Confidential

Case (ii) 0 <x <1,

|x]+]x-1]|<3
< x-(x-1)<3
oSx-(x-1)<3 @
< 1<3

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

Case (iii) 1 <x

[x|+]x-1|<3

S x+x-1<3

< 2x<4

& x<2

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

-~

Hence the solutions are the value of x satisfying —1<x < 2.

©

W
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3. Sketch, in an Argand diagram, the locus of the points that represent complex numbers z satisfying
Arg(z - 3i) = ~13'- .

Hence or otherwise, find the minimum value of lz—1] such that Arg(Z +3i)=

z
3

Note that

Arg(z +3i) = %

< Arg(; +3i) = —-;5

PN Arg(z—3i)=~§. @

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

- where NM = (\/5— l)sinz = M .
3 2 @ "
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- ]
4. The coefficients of x and x* of the binomial expansion of (x2 +§f-) are equal. Find the value of

the constant k.

2}&8_88 zri]_c_il—r
(o2 e (T) O .

r=0

8
— Z XCr (3k)8-—r x3r—8
r=0

x 3r-8=1 o r=3. @

£ 3r-8=4 © r=4.

Given *C,(3k)*=*C, (3k)" @
! !

8! s PR LAY @

315! 414!
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l—cos(ﬂ)
5. Show that fim 4/

A —————— ) 73-
=0 x(x+1) 32

1 —cos (245)

2 sin? (E)
lim—————=24
x=0 x%(x+1)

. 8
im-—"<
x=0 x2(x + 1)

. nx 2
sin (?) 2 1

=lim 2
x~-0

i
I:l
NI~

25

Aliter
1-cos (-?—)

_ 1 -cos E) 1+cos(E)
chl_lg x2(x+1) - (4 . :

.
0 x2(x+1) 11 cos (=)

wez)  (5)

= ch]—l}g x2(x+ 1)(1+cos(1—rf))
2
I sin(P)| =2 1 1
= {im | ————% o — .
B T e
_1'7r2 11
T 16 1 2
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6. Show that the area of the region enclosed by the curves y =€, y=&% x=0,x=3 and y=0is

%(ez - l) square units,

T ox
1 2x O R il
Jy e dx + [; e¥7%dx = | + 5, @
e’ 1 '
& (- 2
5 2+( 1)+e @
_3e? 3
T2 2
3
=@ b )
25

M
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3—) and y=sint for -’2£<t<7r.

7. A curve C is given by the parametric equations x=ln(tan 2

Show that % = COSt sint.

Deduce that the gradient of the tangent line drawn to the curve C at the point corresponding to
= Z.E. i .—ﬁ

t 3 is 4 .

t .
) x= In(tan—z—) y =sint

dx 1 ,t 1
—_= X8CC™T —X— -—:
@ tan L 2 dt @
>
_ 1
2cos£sin£ @
2 2
1
sin¢
dy
Now EZ gxt——costsmt @
dr
..Ed;y.. o =COS"2*72—"Sin“2-§:—‘1‘X"—3=—£
dx1=—-3— 3 3 2 2 4

©

25
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8. Let I, be the straight
the point P=(3,4) and perpendicular to /.
Let QO be the point of intersection of [, and I,
PQ:QR=1:2, Find the coordinates of R.

line x+y-5=0. Find the equation of the straight line I, passing through

and let R be the point on [, such that

(%0, ¥0)

Slope of I, = === 1 @
Equation of l:y —4=1(x— 3)
Let R = (xOVv )’0)

Then,

_ x0+6

2=

y0+8
3

and 3 =

~ %, =0 and yp = 1. 0boyd pPuss

~ R=(01). @

Aliter

. R 2
Since ®kR_-_2
RP 3

R=(—ZXB+2X3 -2x4+3x%x3
- 3—-2 ’ 3-2 )

0,1)

©

25
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H

9 Let P=(1,2)and Q Ek‘(7. 10). Write down the values of the constants a and b such that the equation
i of the circle with points P and Q as the ends of a diameter is S=(x— 1) (x - aA+{y-2){y-b=0.

Let S'=8+4(4x-3y+2)=0, where AER. Show that the points P and Q lic on the circle §" =0,
and find the value of A such that this circle passes through the point R = (1,4).

b=10.
- P=(1,2)and 0=(7, 10) both satisfying both s = 0and 4x-3y+2=0 and hence s'=0.

~Pand Qlieon s'=0. @ @

If s"=0 goes through R = (1, 4),

0+(4-2)x(4-10)+A(4~12+2) =0 @

64 =-12

A=-2. @

]
i
H
|
1
|

25
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10. Show that sec® x + 2 sec’ x tan x + sec x tan’ x = —(—I-—-sco-?f-? forx# (2n+1)%,wherenel. :
- X

sec’ a = 2sec? xtan x +secxtan’ x
1 2sinx sin’ x

= I -
cos’x cos’x cos’x

B 1+2sinx +sin’ x

cos’ x

_ (1+sinx)’ @

cosx(1—sin® x)

+sin x)* @
(1+sinx) (-_-x¢(2n+1)%forneZ)

- cos x(1—sinx)(1+sinx)

_ (I+sinx)
cosx(1 —sinx)

_ 1-sin’x @
cosx(1 —sinx)’

_ cosx
(1-sinx)’ ' @

25

T e e
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1. (@) Let a, beR. Write down the discriminant of the equation 312-2{a+b)x+ab=0 in terms of
aandb,andhenee,showﬂlattherootsofﬁﬁsequaﬁonammal.

Letaandﬂbetheseroots.W:itedowna+ﬁandaﬂintennsofaandb.

Now, let B=a +2. Show that a>— ab + b? = 9 and deduce that [a|< 12, and find & in terms
of a.

(D) Let ¢(»0) and d be real numbers, and fet f(x)=x+ 42 + cx+ 4. The remainder when f(x)
- is divided by (x +¢) is -, Also, (x—-c) is a factor of f(x). Show that c=-2 and d=-12.

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

(-
@3x*-2(a+b)x+ab=0
The discriminant A = 4(q + 5)% — 12(ab) :
= 4(a® + 2ab + b — 3ab)
= 4(a® — ab + b?)

2 2
=4[(a—§ +3~Z—} =0forallag, b € R @

Hence the roots are real. ——
25
a+pf =3(a +b) ap=2 7T
3 . 3 (5 )
/_/ - ‘\\ \\, o
L5
B=a+2= (@ \-a’jz =4 i,/”";.\

=B +a)Y-4a8=4 \\d//\\

4 4 (2 )
= 5(a+b)* ~ sab=4 ; A
= a® +2ab+b? - 3ah = 9" \_

(s

- =a’—ab+b*=9 35 |

b2 —ab+qg?2 =9

10 - Combined Mathematics - | {Marking Scheme) 1 G.C.E. (A/L) Examination - 2018 | Amendments to be included. 13
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3 2 N
=32 (10
() :
=12-a220 N
= lal <v12 //5\} -
N
a V3 TN
= — =4 — 12 - 2. \ 10 / .
b 27 2 @ N 30

® f)=x3+4x*+cx+d

s Nf(=e) = —c* +4ct — 2 +d =3

j“‘-/ =3c?+d=0 -—-———--—-— (1) ;/;/
\;j: f@O=c3+4c2+c*+d=0 \:\\
- =3 +52+d=0————— @2 (5 )
(2) - () givesc3 +2c¢2=0 //g\\ )
=+ =0
Since ¢ # 0, we get ¢ = —2-'1\\_ i :/’ N
=d=-3c¢*=-12. { 5 ) 35

Now f(x) = x3 + 4x? — 2x — 12.
When f(x) is divided by x? — 4, the remainder is of the form Ax + .
/_\\
Thatis f(x) = (x> =g+ Ax+pu. (5 ) , )

N
= f)=x-2)(x+2)g(x) + x+pu —~

N { 5 )
5 ) f(2=8=21+u and f(=2)=0=-24+u \ 2 /

\‘v
= u=4andi = 2. /;\

,
\

~ remainder = 2x + 4. \5 25

A ——————
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12.(a) A committee of six members has to 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 at most two.
Find the number of different such committees that can be formed if,

(i) even number of members from each group are to be selected for the committee,
(ii) only one girl is 10 be selected for the commitice,

. ®) Let fi)=—t— and U, =—U4D (g0
(r+l) r+1)2 (r+3)?
Show that f(r) ~f(r+2)=4U, for reZ’.
. 13 I 1 +
Hence, show that U == - - for neZ’.
,.2, 144 4(':4-2)2 4(n+3)

%
Deduce that the infinite series Y U, is convergent and find its sum.
2n r=1{
Let ¢ = z U forne’.

r=n

Show that lim t =0.

n—>

(@) (i)
[ Different ways of selecting Number of committees
Group 1 Group 2
2 4 .
IGIB 1G 3B 2X3x2x1=12 / 10)i
2B 1IG 3B G x 2x1 =6 (10 )
2B 2G 2B G x 26, x°C, =9 ( 153}
;:::Z:i
L 7 (s
~ Number of different such committees = 27 x 2 v
y =54 C 10 )
ay 1¢ss
N o — 4 \\‘; ; ]
i\\ 10 // Cl X CS 24‘. \\1\5‘,’/, | ]5

R L.
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Aliter for (i)
Group 1 Group 2 Number of committees
M(3) F(2) M(3) F(2) o
a0
2 2 2 3C2 X 362 XZCZ =9 ‘ l_(l_//
// \\ [
2 3 1 3G, x 0 xC =6 |10
1 1 3 1 3C, % 2C, x3C; X°Cy = 12 @) ]
2 2 2 9
3 1 2 6 s
\\\—_‘//
3 1 1 1 12
Number of committees: 9+ 6 + 12+9+ 6 + 12 = 54 VAV
S 10//,1
3 2a
13.(a) Let A= 11 0. 0dB=| -1 0 |, wherea€R.
2 4 -1 1 3a

FmdthenmtrideeﬁnedbyP:ABandshowtlmlP“‘doesmtexistforany value of a.
Show that if P(;)=5(f),thena=2.
With this value for a, let Q=P +1, where I is the identity matrix of order 2.

Write down Q! and find the matrix R such that AAT—-Z—R ( Q) .

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

Show that (i) zfr:[z[z, .
(ii) z+¥5=2Rezand z-Z =2ilmz.

Let z# 1 and w=1tZ Show that Rew= — fand Imw= 2Imz
i il-—z[z 11 z]2

-

Show further that if z = cosa +isina (0<a<2x), then w= zcot%.

(¢) In an Argand diagram, the points A and B represent the complex numbers —3i and 4 respectively.
The points C and D lie in the first quadrant such that ABCD is a rhombus and BAD = 0, where

6 = sin”™’ (25) Find the complex numbers represented by the points C and D.

_—__———_——-—-——————_W————————“—
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3 2a TN
_ =(1 1 0y\(" _ (2 2a 10
@P=aB=(] , _1)( 1 0)--(1 ). N0 ”
1 3a
™
2 2a )
| “l=2a-2a=0. O
~ P71 does not exist for any value of a. ( 5 >> 10
Aliter

For the existence of P71,

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

G696 0 o
& 2b+ 2ad =1,

This is a contradiction.

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

b+ad =0;-" 2c+2ae=0and c+ae =1,

_____ P 10
If P(;):S(i),then (f1§2)=(15°). ( ;)
& 2+4a =10 and 1 + 2a = 5.
©a=2. \:) "
a=2
o=rei-C 9+ 9-C 9 (5
~e=:(3 ) o) -
e

r-ir=(0)" _
~50-1. &5

& R = 244" — 10Q~!
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1 2 - 4 \\\
Lt 9 _41)—10@)(_31 NEGD
),

=2 (ﬁ 261) -(5 —68)'

_ (-2 20y
=(14 36) '\\i)

b) z=x+iy x,y €ER
_Jzl = Jx2+y*andZ = x — 1y (s
o o

(i) zz=(@x+iNx—-iy)= x2+yt= |z|2. \j/

(ii) 7+ z=(x+iy)+(x—iy)=2x=2Rez and @

s— 7= (x+iy)— (x—iy) =2iy=2ilmz. Qé)

5]

14z 1—2__1—zz‘+z—-Z_1—|zl2+2iImz

Ifz#=1.w=1—zx1—z‘_ |1—Z/L2_\ - |1-—z}2
T y \ 5
1~z 2Im z
= Rew =177 and Imw ==—"5 —
) 20
7z =cosa +isina (0 < a < 2m).
Then |z|=1.© Rew=0.
_2ilmz _ 2ising __zising—_  2sinycosy L L&
T li-z|? ~ (i~cos a)?+sina ~ 2(1-cos ) =t Zsinzg- =1ico 2
N ) ]
OO & [=]

M
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(c)
y A ;
ing = — T
c sm9—25,(0<9<2)
D(a + ib)
g - 24
= cosf = 55
B(4 +i0)
> X
Aa/z}
3| A0 +30)
Let D = (a, b).
Note that AD can be obtained by rotating 4B about 4 counterclockwise by an angle .
~a+i(b+3)=(4+3i)(cosf + isin 6) /’;O‘\
— NR S
=@+3) (5 +iZ)

=a+i(b+3) =3+4i

< a=3and b = 1.

= D represents 3 + i. /\ " 05 \)
+0 _ 3+4 -3 _ 140
IfC = (p, q), thein = - and q—z-— = >
= p=7andq = 4.
~ C represents 7+4i. \/ 05 \/\} _“3‘(‘)'

10 - Combined Mathematics - I (Marking Scheme) 1 G.C.E. (A/L) Examination - 2018 | Amendments to be included.
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(b)
(1) - Fr+2) = (s)
fO~fo+D =y " Tr3E >
. 4Ar+2) e
T +D2(r+3)?% S
= 4‘U TN
T () 15
Then
r=1 4l =f)-f(3) T
)
r=2; 4U,=f@2)-f@ N S
r=3 4U;=f3)—-f()
r=n—2; 4U, ,=f(n-2)—fmn)
r=n—-1, 4U,_;=f(n—-1)-f(n+1) P
r=mn; 4U, =fm)—f(n+2) {\.\_\l(i//\
n /’/"O\‘\
1
4 U, = fO+f@ ~ fln+ D= f+2) L
r=1
_ 1 + 1 1 1
49 (m+2)?¢ (n+3)?
- 13 1 1
Z U, = - — . s “\\
144 4(n+2)? 4(n+3)? (10 ) P
r=1 R 40 |
et
10 - Combined Mathematics - I (Marking Scheme) 1 G.C.E. (A/L) Examination - 2018 1 Amendments to be included. 20
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13

The limit of the R.H.S.asn = o is Taz

N 1
z U, is convergent and the sum is ——.

r=1 [ 5 N o 15
2n
=Y,
r=n
2n n-1
=>U-)U, s
r=1 r=1 N S
Since Z U, is convergent,
' r=1
2n n-1 o
lim¢, = lim Z U =1im Y U, 5
n—oo n-—-oo n-ow \_\ ,’
r=1 r=1 e
_ 13 13 /;
T 144 144 N
= 0. TN
S 20
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16(x - 1) 1
14.(a) Let f()= ——5—— for x# -1, .
(a) Let f(x) T or x 3

Show that f'(x), the derivative of f(x), is given by fi(&x) = —:—%3—{:—5—)7 for x= -1, 1.
(x+1)Y(3x-1) 3
Sketch the graph of y=f(x) indicating the asymptotes and the turning points.

Using the graph, find the values of kER such that the equation k(x+ 12 (3x—1)=16(x-1)
has exactly one root.
(b) A bottle with a volume of 391 mem® s S

to be made by removing a disc of radius -3
r cm from the top face of a closed hollow

right circular cylinder of radius 3rcm and
height Shem, and fixing an open hollow
right circular cylinder of radius rcm and
height Acm, as shown in the figure. It is
given that the total surface area Sem? of
the botde is S=r (32h+ 17r). Find the
value of r such that § is minimum.

Shcm

41,  16(x-1)
(a) Forx # —1,2; fl) = reTRTem

Then

~~~~~~~

QN 16(x + D2@Bx — 1) —16(x - D[2(x + DBx - 1) + 3x+ 12 {15
f&) = (x+ 1)*(Bx — 1)? S

_ 16(x + D[(x + DBx - 1) — 2(x - DBx—1)-3(x—-1D(x+1)]
(x + 1D*(3x — 1)?

_ —-32x(3x - 5) " . 1 B
= GrDGroD TFT T (10

S —
10 - Combined Mathematics - I (Marking Scheme) 1 G.C.E. (A/L) Examination - 20181 Amendments to be included. 22
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Horizontal asymptotes: lim,._,,, f(x) = 0, theny = 0. @

lim lim
lim, s f) > o0, | g“ f(x) > cand §+ f(x) = —co.

\\

Vertical asymptotes: x = —land x = 2, s
3 {
5 )
S

~

At turning points f(x)=0. < x=0or x = §

o<x< -1 1<x<0 0 ! ! <x< > > <x<
_ —_ - —_ — — o o
<x< 3 3 x 3 3 X
sien of (+) =) (+) +) =)
+ - + + -
1)
fis ing:c\asing fis decreasing | fis increasing | fis increasing | fis decreasing

(5 SRS, 5 ) D,

e e ]
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VPR
\> )

e

(0,16)

¥ NG GEE WED SWE WAR MIm MME GEE NUR FEN MRS MER WY DN SRR nle GNR GES END BN PEW RE GEA GED GNR DAR W e AWe W oW

60
k(x +1)?(3x — 1) = 16(x — 1).
16(x - 1). T
ek= . 5 )
2(3x — )
(x+1*@Bx-1) <\'/
The given equation has exactly one root if and only if k <0 or —Z— <k<16. an

(b) The volume: 391w = n(3r)?(5h) + mr?h \/;5\
= 391 = 4612h

17 -
=>h=§':;, (T>0). (;)

10 - Combined Mathematics - I (Marking Scheme) 1 G.C.E. (A/L) Examination - 2018 1 Amendments to be includéd. 24
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Surface area: S = nr(32h + 17r).

= =17n E+r2©
r 5 '

as _ 17 16 o) = 34n(r3® - 8) //""';\\
dr 7{(-_—2 + r) B r2 NG
(s
\,ZS ‘.\
E——-O S r=2. 6/}
das ds
ForO<r<2, E;//<_Q and r>2, E?>0'

50
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x‘andx°,ﬁndtl'xevalwsofthecmstamsA,BandC

15.(a) (i) Comparing the coefficients of x2,
@ s —-l)—Ax3=l for all x€R.

such that AR (x-1D)+Bx(x-1)+Cx

1
Lx-1)

i
Cx-1)

dx.

Hence, write down in partial fractions and find I

(i) Using integration by parts, find j x? cos 2x dx.

|

sinx

31+cos2x

a
J f(a—x)dx, where a is a constant, find
1]

dx = Zln(l +J?_.)

|

(b) Using the substitution @ = tan~! (cosx), show that

xsinx dx

a
Using the formula [ fxydx=

o

l+cos'x

(a) () Ax2(x— 1) +Bx(x -1 +C(x—-1) —Ax3 =1
Comparing coefficients of powers of x,

:—A+B=0

: —=B+C=0

7N
: S

X

x1

xO

)
-C=1

()

I

4

A=-1,B=-1and C= -1 :
)

1=—x2(x—-1)—-x(x—1)—(x—-1)+x> 20

Therefore the required partial fraction is given by

1 1
x—1

1 1
——1n|x|+;+-2-;;+ln|x—1|+c,

where C is an arbitrary constant.

(D

30
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I/; \«\
\:\\ 5 /,‘
. 2sin2x 1 . ey
(i) [x?cos2xdx =2 S;n z_ 5f 2xsin2xdx | S )
_x s;n 2x + xcozs 2x ‘f cos 2x dax //5
l//"' "‘\\\ M
-
& ‘\,._//
x%?sin2x | xcos2x  sin2x
=t C,where C is an arbitrary constant -
- {/’~ ‘\\g 3 [N
‘\\\5_/" ;_ Ow__s
(b) 6 =tan"*(cosx); ——g <@ <§

tanf = cosx = sec’6df = —sinxdx TN,

\\\/‘§*\(/’

PN

x=0 =60=tan"1(1) = 0—% S

- Tt
x=n=>0=tan"1(-1) = 0==7
- . T \\ 5 /

5
foﬂ%dx_—_ — [ = o = d6 —f nsechG (\/secze =sec as ——<9 < )

" f5 )
B f sec (secd + tan 9) g N4
B | (secH + tan §)
Iy
= In|sec8 + tan 6| N,

» =In(vV2+1) - In(vZ - 1) ’5\/

((\m 1)(VZ + 1))
(V2- 1)z +1)

— 2In(vZ+1) (5 50
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I = j-n: xsinx dx __J-n' (n—x) sin(7—x) PN

0 vi+cos?x Y0 [1+cos?(m-x) {\5 /
=1 n  sinx dx — j-n' xsinx /,:\\

0 Vi+cosZx 0 Vi+cos?x X (5 /\
—I=a2m(VZ+D]-1 5

. //i
=2l =2nin(v2+1) ~
//,—- “~-\\\‘ , - . s

=I=nln(v2+1). 3 J 020

16. Let A=(-2, -3) and B=(4, 5). Find the equations of the lines l, and [, through the point A
such that the acute angle made by each of the lines I, and I, with the line AB is % .

The points P and Q are taken on I, and [, respectively 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 1> 1. Show that the point R = (44,54) lies outside the circle S.

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
tan— "
an — =
4 [1+2 | , .
3 S
4\?2 am\2 T
- _—-— = —_— !/ \=
(m 3) (1 *t3 ) ‘\_\5/ J

= 7m2+48m—-7=0
— (Tm=1m+7) =0

= m=—-0or m=-—7.

-

N AT

5 ,\/5\,
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* The required equations are

) y+3=-(x+2)= x-7y—19=0, VSRR

and

(i) y+3=-7(x+2) = 7x+y+17=0. \/ 10 )

Let the line x — 7y — 19 = 0 be I, and the other be [,.
Equationof PO: y ~1=—2(x~1) = 3x+4y-7=0

7

IfQ = (x0,0), then ~—

5 + xo e ™
=1 = Xg = -3 wl 5 )
2 N /

Intersection of line PQandofly is P = (5, —2) T S

/
%]

—2+y0
2

=1 = y,=4
l///’ ~\\\
0=(-34. (s)

Note that CR? = (44 — 1)2 + (51 — 1)2 and the radius of the circle is 5, 710

Now CR* =25 = (41~ 1) + (54— 1)>~25 (5 )
=412*-18 1 ~ 23 — .
=A-1D(#4121+23)>0 asi1>1. Co1)

Therefore, R lies outside the circle. T
{5 )
N

p—

The required chord of contact is given by

o

SN {10
(—x—-y—-23)+2(4x +5y - 9) = 0 \5 ) Sl

S o
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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. 7 ™ e
. L

fixed point. (5 ) — ?
Itisa p L ) i

\\\\\

17. (a) Solve 05 26 + cos 39=0 for 0<O@=sm
Write down cos 29 and cos 30 in terms of cos 8, and show that
c0s 20 + cos 36 =48 + 22 =3t~ 1, where t=cos 8.

Hence, write down the three roots of the equation 4¢* + 22— 31— 1=0 and show that the roots

of the equation 4£ -271—1=0 are cos-—5~ and cos3"

Deduce that cos3"— 1- ‘/_

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

and DAC, show that 72 = "‘; where b=AC and c = AB.
nc s

Hence, show that mb—nc . tap (——z—é) cot (g-;ﬁ)

mb«f» nc

{¢) Show that 2tan”! (—%) +tanl(f§) = -721

(a) For0 <8 <m ,cos36 = —cos 260 = cos(m — 20)
JE

39 =2nw+ (m—20), neZ. \5
50 =2nt+nm, n€Zorf=2nn—mn, n€l.

. bi4 3 .
Since 0<6<m 6=m, z and - are solutions.

N M N 30

Therefore cos26 + cos30 = 4cos® 8 + 2cos?6 —3cosf — 1

=4t3 +2t2 -3t —1, wheret=cosf. 7 T
g ]0 y;

L

20

N
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e w
= The roots of 4¢3 + 2t2 —3t -1 =0 are cosn,cos%and cos§5£ AL 10/

cosm=—1 =>t+ 1isafactorof 4¢3 + 2t%2 — 3t — 1.

' e
) = cos%and cosz—s—” are roots of 4t2 — 2t — 1 = 0. I/‘;‘\ """
\ /
\\_,
o
t = 2+V22+4%4x1 _ 14V5 (
- 2x4 - 4 N
COS £ = —,—— ascos¢ .
— |
() 35
(b)

B

Let BDA = 6.

Using the Sine Rule:

,
. . BD _ ¢ B
Triangle BAD : pre @
= —
Triangle ADC: —— = —2 /"”“\
sing  sin(nr-0) L 10 /)
(BD)sing ¢ "
(DC)sina b
mb _ sina —
nc  sinf’ <§_/\ 25
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sina
mb = nc— P
sin 8 i
sina _
mb_nc_ncsinB nc @
mb+nc  pnciRE 4 nc ) .
si
-
sina — sin

~ sina +sinp
_ 2 cos(ﬁ:—ﬂ) s‘m(g;—ﬂ) u
- Zsin(— cos(———— -

2 2 / s >

G\ 20

.

(c) Lettan™ (%) =y and tan™! G) =§ 0<84,y <%.
(§ y+6=fe 2y=2-8
S wreEge Ty

& tan(2y) = tan Z_5) (Since T _ § is acute, 2y is acute)
2 2

1
2tany 2x3 3 o
tan2y =70z, T 11 4 {\\5)
9
tan(z—5)=cot6=E Yo b
e (5
ZY+5=E.. a " - -
2 5 L 20
— i {
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