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L Using th€ Principle of MathcrDaocel Indu(tion, prov€ thal >r'= Ltfln+lf tor zll neZ'

_t
For r=1, L.H.S. = lr = land R.H.S. =-.1'(l+l)'=l.

. . The result is true for ,? = 1 .

Take any p et- and usume that the result is true for /, = / .

i.e. i'' =1p'tp+tt'.

Now )rr = )r3 +(p + l)l

t-
= - p't p +lt' + (p+ l)'

-,,*rrrIp'+4p+4f

=ltp+tt'(a+l+l)'].4"

(s)

(s.)

Hence if the result is true for ,? = p, then it is also t ue for t? = p + l We have already

proved that the result is true for , = I .

Hence, by the Principle ofMathematical Induction, the result is true for all n eV".

@
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2. Slqdr tb€ g|-ells of y=3-14 d y=F-tl io dle s.rrc djagsm.
H6c. or d.frbe, fd rll ]tal valuca of r selisfyirg d|e ircqurtity lrl+!r_ fls l_

At the points of intersecA-r+1= 3+, or.r_l=3_x
i.e. r = -l or x= 2. (]_,)
Notethatl.tl+lr-ti<3

€ lr_tl<3-,tl (t
Hence, ftom the graph, the solufions are the value of.x satisfying _l3x!2.

Aliter I

lrl+l.x-lJ<3
Case (i) r30:lrl+lx-11<3 e -r-(r_l)
<f -2r+l <3

c) r>-l
In this case the solutions are -l ( r < 0

<3

{5J

10-co.nbinedtarhemarics'r(v".tines"t'u*")rcc-Em
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<+1<3

In this case the solutions ar€ 0<r<1

Case (iii) I <r
lrl+lr-ll<3
<+.r+.x-ls3
e2a<4
<>x<2

.. In this case the solutions arE I <r<2.

Hencethe solutions are the value of* satisrying -l<r<2. O

10 - Conbined MattreEatics - r (i/rarhng Schemel I c.C.E. !q/L) EEninauon - ZotB t Amendments to be incruded.



Department of Examinations - 5ri lanka Confidential

Sketch, in an Argand

^rek 
- 3i) = -+ .

Henct or olhenvise,

dia8ram, the locus of the poiDts that r€prese complex numbers z satisfying

fnd rhe minrmum relue of lz-ll such thar Ar8(z+3i)=f .

Note that

Are(z+3it=-:-

<? Ars{z+3i)=-:

e Aru(z - 3il = --:- .-3

Hence the minimum value of such thatlz-tl

Q-.'l )

A.tsl z - 3i | = -: is eiven bv 1VM. c
Ewtrere lv,u = (J: - l)sina =

l0 - Comb'ned 14athemaiics. I (Marking Scheme) 1G C.E. (A/L) Exdminarion. 2018lAmendments to be included.



DeDartment of Examinations - sri lanka Confidential

1. The coatncierts cf, -r and xa of the trinornial
th€ coostrnt t.

expansioo of (" . *[ * €qual . Fid rhe vatw .f

.rr :3r-8=l e r=3.

xa:3r-8=4 <> r=4.

Given 3c,(3&)5=3c4 (3r)4

8! ^,, 8! 
"n

3 !5! 4l4l

5 ,/'--\o=; (,

^. .3

,, *J{ ] = i'6.1y,1.[I Ix) ia \x.i

=2"c,(3k)"''"'

t{t
\:-/

(s)
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'-*[?Slro drar lim
(r+ l)

r .-.o.fgj zsin2 (!1^\
tim \+/ _ tim __________]_9_4

i:t x'?(x + 1) l;d x'z(x + l)

=t- ( 5 ) Tr-J
______LiJ

Alite.

r - .os (rr)
li- -----------\l-l = Iihi:t x2(r + 1) i:li

r - cos(sJ r + cos(sJ

1 + cos (s)x2(x + 1)

1

'+1 r+.os(f)

n2 !7
- 16 12

/-:\

10 - combined Mathemati.r - l (Markingscheme) IC.C.E. [A/L) EEninarion ' 20181 Amendhenrs to be includ€d, 7
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showtb&ttlt€arcaofth€regione|r|osedbyrlreorrvesy=P,y-d-''x=o,l=3andy=0is

Ile'" ax + 13 e3-' dx =

=--=-l+(-t'l+e2zz
3e2 3- 2-t

?
=:("2-1\2'-

10 - Combined Mathematlcs - I (Ma.king sch€ne) I G.C.E. (A/L) bdmination - 2014 | Amenddents to b€ included.
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7. Acurvccis grvcn by tbe pataftfic €quations ,=h(tan fl amr=sinr tu l<rcn-
Show lhar gl 

= cost sint.
Gf

IHD@ lhat ihe gradient of thc trngrenl lirc drawn to tlF q,rvc C af tre Fttlt c(.rEgpddltg 10

,=?4 i"-fi.34

I = Srnt

2 = s6s1
dt

'=ulo"1l\ 2)

& | ,t I

- =-x sec _x_
dt 

^nL 
22

zcos sln-22
I

r (-s,

I

2

s

Now / sin

dy| 2t
;l --
ax l= r

EI:

24

10 - CoBbined Mathematics - l (MarkingScheme) I G.C.E. (A/L) EFmination - 2018 1 Amendments to be included. 9
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slrow dnt ssc 'r+ 2 socrbnt+ s€crtatPt= iiffi fq r, (2n+lrt.wterenez .

secr a = 2 sec? rtan.r + sec x tan 2 I
1 2sin.r sin2 r

= ____i_f -_-_. + ______
cos t cos- x cos- J

1+ 2sin.x+sin2 r
cosr t

(l + sinx)
cos.r(l - sinr)

1-iin2 r
cosr(l - sinx)z

cos,r

(l - sinx)'z

10 - Combined Marhematics - t (Marking Scheme) IG.C.E. [A/L] Examinarion. 2018t Amendments to be inctuded. 12
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ll. (a) Ia a,beR- Witr dowD the disainiaant of d|€ equarion 3i_2lo+h)r+ab=O in tfims 6a Nd b, ald h6.c, show tt|4 dle r@ts of this equrrion ert Eal.
lA a d F be dr€s€ rools. Writ€ dowD a+F ai a$ in Enrs of a ard r.
Now, l€t I =@+ 2. Shorv tlvrt C-ab+t]=g *d d.doce rh8t lolsJle {rd f'd , in t€nns

(b) Lq c(ro) and d b€ r€at nunters, and te f(r) =;t + 4r, + c, +r'. TIE rcrmider wlcn ,(r)
is dividcd by (r+c) is -C. Atso, (r-c) is . fac{or of /(-r). Show that c=_2 eDd d=_t.a.
For th€se valufs ot c and d, fod the re,'ninder whcn 

^r) 
is divid€d by (f _4).

(a)3x2-2(a+b)x+ab=O
The discriminanr A= 4(a + b)2 - 12(ab)

= 4(az + 2ab + b2 _ 3ab)

= 4(a2 - ab * bz')

(10)

o
b2-ab+a2=9

t- at2 a2=.\b-r) =-_az +e

3A'
__.aa

10 ' Combined Mathematics - r (Marking Schemel I C.C.E. (A/L) ExamiDtion . 2O1g I Amendnenrs to b€ inctuded. 13



Department of Exam inations - Sri lanka Confidential

=1or-',1 1;"
/--\+72-a2>o 11,

- ta.l<,ln (a)
\_-/

Jl, - "'.
' s 

"13- 2' 2

(b) f(x) = x3 + 4x2 + cx+ d.

(? f<-"> =-c3 +4c2 -cz +d= -ca
+3c2+d=o ----_(1)

5 ) f(c) = 6t a 4sz + c2 + d = O'..j-,

Since c + 0, we get c = -r. fl
:ra=-S"rYr.O

Now f(r) = x3 + 4x2 -2x - 72.

When /(r) is divided by x2 - 4, the remainder is ofthe form ,1, + p.

= f(x) = (x - 2')(x + 2)q(u + 
^a+p.3) t<rt="'= i^*u i*

-F=4andL=2-
:. remainder = 2x + 4.

10-conbinedMathematics-r (Ma.kincschem€) lc.c.E roffi 74
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12.(a) A csnmifle. of sii mernbers has [o be s€l,ccEd frorn all)ol|8 rhe memb€rs of two 8rouF, €"ch
having rhrEc boys ad lwo girts, $rch that rhe nunbcl of gids in rhe cornmiaee i, ; ,;, ,*..
Fitrd th€ numbcr of different such commin€€s rhat can tE fa","a if,
(j) cvcll number of lrlcmbcn from each glDup arE t4r be s€t€.r€d for the co mi[€e,
(ii) only one girl is !o be s€lected for the cofiniu€€

(6) tA /(')=l . zrd u, = O:2, : tu tez,.
{'+ r)- (t + t). \t + 3).

Show rhai /(.) -/(' + 2) = 4U. fot reZ*.

Hdcr, show tru 
2" = ih - .*+ " *!g '- ,.2.

Iledu.. rhfl rhe infioil€ s€des ) U. is coovergent and find its s|nn.

ta q= )4 ru nez--

show dter ,I!X 
t, =0.

(a) (i)

.. Number ofdifferent such commiftees = 27 x 2

=54 ro 
-l

.D
Eo

DilTerent ways of selecting Number of committees

Group I Group 2

,

IG IB IG 38 2x 3x2x7= 12

29 IG 3B 'C2x 2xl = 6

2B 2C 2B 'czx 2czxJc2 =g
27

(iD IG 58

(-:r- 'c,xu6,='o 'O

10 - Combined Mathematjcs , | (Marking Schemel t C C.E (A/Ll Examinahon _ z01g I Amendments ro be ,nct uded.
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ir:r,

I da.

I

Aliter for (i)

Group 1 Group 2 Number of aommittees

M(3) F\2) M(3) F12)

2 2 2 "C2\'C2x'C2 = 9

2 3 1 'c, x'c.. x'c, = 6

7 1 3 I tct *'c, x'c, x'c, = 72

2 2 2 9

3 1 2 6

3 L 7 t 72

,9/
a61

Number ofcommitteesr 9 + 6 + 12 + 9 + 6 + 12 : 54
l0

(b) kt r=.r+ry, whcrE r,1€R- l!6ne the modutus lzl ana th€ conju8at€ 7 of .2.

Show that (i) ,t=l;F,
(ii) z+7=zRezs,l,d z-a =2iLnz.

t-et z*t 
^ntt 

,"= L:: show,r'u, n""= ]-l'l "'u tnn- 2'!-1.t.? l',f lr_"r
Show fudler thar if z = cos(: + isind (0 <., < 2'), then .= icott.

(.) In an Argand diagram. thc poinls,{ aod B represent lhe comdex rumbcrs -3, and 4 N$pcctively.

Thc points C and D lie in the nlsl quadranr such ther AACD is a rhombus and A;D = 0. whcrE

d = "i" ' [+1. Find the compler numbcs reprEsenr€d by rhc points c and D.
\z)l

10 Combrned Mathenatics - | (Markhg Scheme) I G c E (A/Ll Examination - 20 18 I Amendmenrs to be inctuded. 1.6
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(a)P=AB=f i -',)(+ ';,)=fl'n

llr 
2ol=2"-2"=0.

.. P-1 does no! exist for any value ofa.

oo trl
Aliter

For the existence ofP-1,

There must exist b, c, d, e € IR such that

(2 2q\(b c\_f1 0\
\1 4.,/\d eJ \0 l ( , )e 2b +zo.d =I, b + ad =V/ 2c +2aE =0and c+ ae = l,

This is a conhadiction.

.. P-1 does not exist for any value ofa.

aa)

eZ++a=70 and,7+2a=5.

ea=2. r
(; f=(i i)o=e+r=(l l)+

' a-' =;(_', -.')

AA' -;R = Ga )
- (^-lJU,

<.+R=2AAr-
o
70Q-'

10 - comb'ned Math€matics - | [Marking schene) | G.C.E. [A/L) Examinalion . 2018 I AmendinenLs to be Inctuded. 17
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i)-'.9(J, ,-)

/,')
- \14

6\ (6 -Bzl- \-z 6

20\zd' l'_i
)

(b\ z=x+iY x,YeR.

f-'14= ^lA;7 ^az ='-iY' G)l5l
\!---l

(D

(ii)

z Z = (x + Ly)(x - iy) = xz + Y2 = lzl2

(x + iy) + (x - iY) = 2x = 2 Re z

(x + ty) - (x - iY) = 2iY = 2i lm z

andz+

z-

1+z 7-z 1-zZ+z-Z 1'-lz12+zi\mz

at- trl
| 1- z V---,!'i

lfz+7, w = -:-x1-- =t-z t-z ,t-a
_ 1-lzlz ,, 2t6z+ xe w = ll-lF ano rm w = . r_, p-.,-s )\-_-,

z = cosa + isin@ (0 < d < 21t)

Then lz l = 1 (+ Rew = 0. a:)
zitmz 2isind zi'i)a7 - z'rni-i 

-'' w = lfi= (t-.*)'+"'"4 =,(1*) ='-;"#T I COI-.

a-\\)rc

10-Combined Mathemati6 -I [Markingscherne) IGCE (A/L) Examination ' 2018 I Amendments to be included 18
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(c)

*,(0.t.;)
24

=cos4=6

LetD=(a,b).
Note that lD can be obtained by.otating,{t about I counterclockwise by an angle

..4+ i(, + 3) = (4 + 3i)(cosa + isinr) 
-;-)

=tr+zit(21+iL\ \ -'/'' -'' \zs ' 2s)

e.q+i(b+3)=3+4i.
e a=3andb=1.
r.Drepresenrs3+i. G)
tfc = (p,q),rhenry =! ana!-1=lto -

+ p=7andq=4.
.. C rep.esents 7+4i. 3

D(a + ibl

B(4 + i0')

/4(0 + 3r)

10- Combined Matheharics, t (MarhngScheme)t c.C E. (A/L) EEminarion _ 201S I Amendmenrs to be included. 19
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(b)

f(r)-f(r+2)
L1

=G+1)t-t.+5?

4(r + 2)
- (r + 1)2(r + 3)2

= 4Ur

C'

Then

r=n-2;

4u1=fG)-f(3)
4u2=fQ)-f(4)
4q=fG)-f(s)

+U"-, = f(n - 2) - f(n)
+U"-, = f(n-1)- f(n + 1)

4Un =f(h)-f(n+2) G)
+T u,/r

. T,,

G)= f (L) + f (2) - f (n + 7) - f (n + 2)

77 7 1

- 4' 9 (n + 2)2 (n+3)2

13 1l
= 144- 46+2Y- 4(rti?F' ED

10 - combined Marhehatics'l (Markjngschelne) lG.C.E. (A/L) Examination - 2018IAmendnents to be included.
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The limit of the R. H. S. 
", 

n -' * i, fi

. s,, 13
and the sum is l;;.ls convergent G)/1'\

_i-_'_--/ -

'..-t,

2n n-7

=S,r -S,,L'' L,"'.

Since ) U, is convergent,Z)

2n

limt, = Iim ) U-

13 13
- 144- t44

=0.

- lirn ) U,

o

10-Conbined Mathematics, t (Mark'ng Scherne) I G.CE (A/L) Exanination . 2018 1 Amendmenrj to be included 21
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14.(a) trr frr) = Iqf -l) for r * -l I
(x+ l)'z(Jr- t) '3'

show rhar l'(r), th€ d€ri!€tive ort(r). is siven by /c) = #)fi+ forr*-t,!.

Skerch the gmph of )=/(i) indicatinS drc asymptoles and the tuming Fin$'

Using the glgph, fnd $e Yalu€s cf tER su<fi tJEl th€ oquarion l(r+lf (3r-l)=16(r-l)
has exacdy one r@t.

(r) A bottt€ with a volurne of 391tcrrf is

b be nude by removing a disc of radilr3

. cm from lhe top facc of a clos€d hollow
right ciEuler cylinder of Edius 3.cfi and

lkight 5rcrn, and 6xing an oFt hollow
righ cindat cylin&r of radius tcm and

lrcithl ,t crn, as sbown in the figurE. It is

giyen thoa the iotal sufaae alt{ Sc-rn' of

vahE d r sudr that S is minimum.

(a) Forr * -t,j; f @) = Cffih
Then

16(r + 1)'z(3r - 1) - 76(x - 7)l2Qc + 1)(3r - 1) + 3(x + l)'z] 15 )
(x+7)4(3a-r)2

16(r + 1)(a + r)(3t - 1.) - 2(x - 1)(sr - 1) - 3(r - 1)(r + 1)l
(x+1)a(3x-I)2

7
tbr x + -1,j.(x+7)3(3x-r)z .(.T)

10 - CoDbined Mathematics I (MarkingScheme) 1G.C.E (A/L) Examination- 2018 I ADendments to be included 22
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Horizontal asynptote$ lima-+- f (x) = 0, then y : 0.

lim lim
limx--Ff G) - a , ,-!-f(x) + coandx -e r+/(r) + -co.

Vertical asymptotes: r = -f and r = I

At tuming points f (x) = 0. <+ r = 0 or
5

3

-@<x<-7 -1 <r(0

/is decr€asi[g

There are two tuming points: (0,16) is a local minimum and

G)
\ -,/

(J,l) is a tocat maximum.

10 - Combined Mathemarics ' I (Marldng Scheme) I G.c.E. [A/L) Examination - 2018 ] Amendmenb to be ircluded. 23
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c
(0,75

k(x + r)'?(3x - 1) = 16(x - 1).

. J.o(t - Ir. Z-\<JL=(r+ltG;:T' 
[,

The given equation has exactly one root ifand only if k <o or l<t<to. o
i4

(b) Thevolume: 3gltt = r(3r)2 (5h) + M2 h @
) 397 = 46r2h

+h=#, ?>o).

t0 - Combined Mathemati6 - I (Marking Schenel I G.C.E. (A/Ll Examination - 2018I Amendhenrs to b€ inctuded.
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Surface area: $ = M(32h + 771). 
.

+ =17n(!9+r'zl-;)

ds\"-= 7 +2rl=ar .t ,12
34n(r3 - a)

For0<r<2,

ds
dr

and f>

.+"=2. (?)
2, 0.

dJ
->

\),
.'. S is minimum when r = z. G)

25
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15.(u) (i) ConFdng thc coefncierb of 12, rI ard to, frd tlr€ rslt6 d-tbc c'rlst'Dt3 A' 
' 

tdd
' ' 

such-drat 
-.r.* (r- l)+Br(r- l)+C(t- I)-i4.f = | fcr dl reR.

ILrce, write iforvn =:-l- in panial fracrions and find [-:L=&'r'(r-t) J r'('x - l)

(ii) Using inEgrtion by Frts,6t f | * cosztdx

(r) usins d'e suhitudon d = t n-r (c!6.r), show th.r Jt#t o' = zl"(r.JZ)'
oo

I | | ..in,
UsioB the fomuta lJ(,r)di= lt(r-r)dx, wtrre a is a constar , find l-ft dt'

- J J J rJl+cos"r
0

(a) (i) Ax2(rc - 7) + Bx(x - 1) + C(x - 7) - Ax3

Comparing coeffi cients of powers of x,

x2 :-AiB=0
x1 | -B+C=0
yo.

A= -I,B = -1 and C= -1

7 = -x2(t - 7) - x(x - 7) - (x - L) + x3

Therefore the required partial fiaction is given by

11771 __+_
x3(x-7') x x2 x3 x-7

"**,/;1= * = - I: * - I ; a'- [ 1 a, * | 
L . a,

= -rnlxl +i+ *+ Inlr - 1l + c,

I
O

where C is an arbitrary constant.

10 - Combined Mathehatics - I (Ma.king Scheme) I G.C.E. [A/L) Examinanon. Z01B I Arendments to be inc]uded.
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(i')
c

! x2 cos2x dx = tEZ - | ! Z" rinz, a, (j)
xz si,n2x )rcos2t 1 .=_.-+:,Jcos2xdx

'a,
O

x2 sinzx xcos2x si\2)t ^=-+'--;+C,where is an arbitrary constant, .
'5 130:,.)

(b) 6 = tan l(cos r);

l2ne (-5)

!5,)
-; ,,--\

i5 -,

-;<a <

= cosr - secz e d.g = -sinxd)(

x=0 -e = tan-1(1)

x=t+e=tan-1(-1)
- 0=L

,t-:\,t-u
.E sinr .-:

sec9(sec9+tand)' 'da
(sec6 + tan r) *"

(5)

(t

(,lZ-t)(^lZ+r)i)
= 2h\(A + 7).

as -:<P<:l22)

3

f

:!

7)2+

sec

/(!

li
+tan9ll

t-:
1) - rn(.r'z.

+ 1)(VZ + 1

c

10 - Conbined Math€marics - I [Marking Scheme] I G.C.E. [A/L) Exanination - Z01g I Amendmen rs to be inctuded. 2 7
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. .t (R-r)stn(n x\
- Jo Jr+a;?G-) "'

.z sinr .f, xsi^, t

=+ r = t(vtnl!z+ r)l- t

:.:a zr = z7Itnl1Jz+ r)

16. Ld A=(), .3) afld B=(4,5) Find the equations of thc lines lr and /, thmugh the poinl A

such that the acute angle n:rdc by €ach of the lirles lr and l2 e/ith the lin€ AB is :
The poinls P and O are taken ofl lr and ,2 rcspectivcly soch that APEO is a squarc

Find the €quation of PQ, and the @ordinates of P and O'

Also, 6nd rhe cquation of the circle S drough the poinls A, P. B 
^nd 

Q'

I-€i,1> 1. Show that the point R=(d,51) lies oulside the orcle 
'S

Fi$d lhe esualion of th€ chotd of codacl of lhe tangenls drawn from drc poinl R to the circle S'

As,l(> l) veries. show tl|At thes€ chords of conlad pass lhrough a fixed Point

G,)

B (4.5)

| 4l

. l,-;| i.- lo ,l

=1 tm-:t = I1+-t\ 3,/ \ 3,/

=-+7m2+48m-7=0
+(7m-1)(m+7)=0

or m=

\

c(r,r)
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i. The required equations a.e

(i) /+3 =lG+z)=

and

(ii) y+3= -7(x+2) +

x-7v-79=O- ,.''" { l0\----,

7x+y+77 =O ,-;-)
\..- 

-,
4\1l-'

Lelthelirlex-7y-79=0 be ll and the other be 12.

Equation ofPg: y -7 = -1(x -7)+ 3x+4y-7=O
Intersection ofline PO and ofll is P-(5,-2) a
lf Q = (x6,y6), then \:

=1-ro=-3 O2

-2+yo

The circle passing through the points,4, P, , and p is rhe ci.cle with lB as a diameter.

(y - 5)(y + 3) + (r - 4)(x + 2) = O + x2 + yz - 2x - 2y - 23 = O.

/.-'.--\
!_ I0,

Note that CR2 = (47-D2 + GL- 1)2 and the radius ofthe circle is 5.

= 47Ir-tB'.- 23 \ --Z

= (1- I)(+11 + 23) > 0 as .t > 1. (- t;\_
Therefore, rR lies outside the circle-

QI)

/.-\
= (-3,4). [5_i

Qe)

ri,

FI
The required chord ofcontact is given by

x(41) + y(57) - (x + 41) - (y + 51) - 23 = o

(-x - y - 23) + 1(4r + 5/ - 9) = 0 Cr,;
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Hence the chords ofcontact pass through the point ofintersection oflines

t'l4x+5y -9 = 0 and, ,t+y+23 = t (..,t
It is a fixed point. (J)

U. (a) Solve cos2d+cos3d:O fd 0<d<t
wdie down coc 2n and cG 3d in t Jms d 6 A. and sllow tl|at

(s-20+.xn.30=4f +2? -3r-1. wh€e t=co6 0.

He@, writc (bwn the lhlt toots of dle egudioo 4i + 2l - 3r - I = 0 and show lhat tt* r6ols

of the €quation 4f- 2t. t=o arc cosf ana cosf

oeauc* trar os 14= Lll.
54

(b) W ABC be a iriangle tnd let D be $e Fint on,C sucb that gD:DC=n:n"
,', r> 0. ft is Bive tlf'. BAD = a ud D;C = p . Using thc Sinc Rulc for lhc siangl6

and DAC. show 6x1 Z4 = 9!!!-e, whqe b=AC arrd c=AB.I srn t
la+ f\Heic€, show 6'at Db-rc - u'lejfl *r, ^ ,.mDrnc \zl \21

(.) show d'a! rt- '(3l)-t*-'t4) =:.

(a) For 0 < d < tt,cos3e = - cos20 = cos(n - 20')

,'1\,
3e = Znn ! (n _ Ze), neV.. \-_:,/

50 = 2n7t +tt, nEV,or0=znr-fi, n eZ.

Since 03d<tz,g=r, ! and are solutions.

,---\l5I is l

cosze =iriie - t and cos 3)t74cos, d - 3 cos a.

Therefore cos 2A + cos 36 =4cos30+2coszq- 3cosd-1

=4t3+2t2-3t- 1, wheret=cos0. 
D Fil
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.. The roots of4t3 +2* -3t- 7= 0 are cosz,cosfandcos

cosfi =-1 + t+ l is a factor of 4f +2* -3t-7.

- +t3 + Zt2 - 3t - I = (t + 7)(4t2 - 2t - 7) =

+ cos I and cos f are rcots of 4t2 - 2t - 7 = O'

'=*E*=+
3n 1-r/5 3n

cos S =-- ascosT<U.

(b)

Ler BDA = e.

Using the Sine Rule:

Triangle B,4D ' ".,q 
= #

. ,^^ DC b
I rtat\gte AuLi sn p- =;;(,_0-i

(BD)sinP c

(DC) sin a b
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sin o
mb = nc--:--=

slnp

slnd
mb - nC "" sln9 "-
mb + nc -"::!! J- -r'"- stng "-

sin 4 - sinP

oo
l.I-B\ la+8\

=tan\ 2-l cot l\ 2 /.c
{c) Letun-'(}) =/ and tan-1(:) = 6, 0<6,/<

ztanv z x; 3
tanLY=.:-=-=-l-tan'}/ 1-: 'l

/z^\-3tan{;-Or=coto=;

tzY+o=-''

O zr+6=|e 2r=;-6

er (2y) = t". (i - a) (since ; - d is acule, 2/ is acute)
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