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1. Using the Principle of Mathematical f¢

weulrt wovahlaon | L

1
n=1, @pe LHS. =5, RHS. ="

An=1.006 Wea o SIDLLTGD @

goas keZ' @oa agss. n=kBpe Gwe 2

COS | k i b @

ie. Zr(r+l) =k+l.

r=1
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= +
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AOAC, @owm AOC = Z. @

Arg z Qa1 Capsmeuwunen 2 wij Quimorend = Arg zo

p5Hee bomer Goupl (Lpsvm:

z=x+iy, e6is. @ x,ye R
’E+2il2:lx—(y—z)z’,2
=x’+(y-2)’

Buﬂun;l_ GgGoped  x* +(y— 2)2 <1.
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Boxmawner elfley = °C,2° + 3C,2*(ax) + °C,2* (ax)’ @
— 32+ 5x16ax+10x8ax* <7 @4 S
=32 +80ax + 80a’x?

@uiBurg), (4 — 5x) (2+ax)’= 4 (2 + ax)’ — 5x (2 + ax)’

x> @ar gemsd =4 x 80a>—5 x 80 a @
@a 4 x 80a>— 5 x 80 a= —80 @eursd SHyLILIBLD
2_5a+1=0.

(4a—1)(a—1) = 0.
a=%0ra=1. @
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2x~cot2x) _ 1,
5. Show thar Jim S((L¥EICTE0 ) o 1

aeet J1+2x =1-2%

. x((1+ x)cosec2x—cot 2x)

= (v —1-27)

mn

=0 gin 2x (

_x  (1+x—cos2x) x(\/(—l+ZX)+\ﬁ—2x) @
=_lrl—r>lc}sin2x'(‘/]+2x—\/l—;§) (M"'E—Zx)

1 2x (25in2x+x) ( 1+2x+\ﬁt§;)

=lim—. c '
=02 sin2x [(1+2x)—(1-2%)]

= ey
= lim 1.2 [2 x%](\/m;h/—‘l_zx) C

x—>05'sin2x' 4x

=ix1x—x2
2 4
S All three limits correct o
d sigie T 8 )
Any two
S
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S. Using ——:,: {x‘(f" +Dtan~'x} = B3x*+ Dtan~'x + x, show that I(.;x'-‘--v:l), tan~ x dx =g Cr—1).

‘ : ] RO e
The region enclosed by the curves y-= 3/2(3:."-:‘-1) tan~'x , r=1 and y = 0'is rotated about the x—ax_lﬁr

through 277 radians. Show that the volume of the solid thus generated is (% —1):

d 2 -1 2 =
;{(x +Dtan” x} = 3x* + ) tan” x + x, @l LWETLGHS

J-ol[(sz +1)tan™ x+x] dx = x(x* +1) tan™’ xl:) @

1
JD(SA'2+1)tan-'xdx + jolx de=2tan"'1

. 1 i OB a1 x2 A ax
- fo(a.: +1)tan~ x dx + ?]o_zz @

-1 =
j- Gx’+Dtan"'x dx = (l_l)
0 2 2

e (9

GHmeuWITAT HATEUETIR] = 71'_[0l 2(3)«:2 + l)tan_l x dx @

=27r%(72‘—1) @

= (xr—1).
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x=asec6, y=btan8

£=asec6’tan0, iiJi:bSCCZQ @
de do
.dy _ bsec’@ @

"dx asec@tan®

_ bsec@
atan@’

+ i A R - 1
AP @sn ugsBpen AP = 2T P1ANE
asect

bsecd _ b(i+tan @)
atan @ asec

SIUUCL. Blubsensnuile b

sec?@=tan @ +tan’ @

.. tané@ =1
¢ Bl ( : )

4

» P=(V2a, b) @
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1 RN 3 e B Gl e v S v i e

re’ with A ={ .:'v\,‘)”'fiﬁ,q C =0775) Find tHe
' y et L PR N Y L i

A

B (xo0, y0)
c (71.5)
A
(1.3)
D (x,

B = (x0,y0), D= (x1,y1) &

Since E in the mid-point of AC, we have E = (4,4). @
oA 452 = 32412 = 10

ABCD 29& FHD UMBWTD pr—
esnGeu Hence, (x, —4)> +(y, —4)’ =10. ——————=——————=—- (D @
Also, AE 1 BE.

_ (4-3}((%—4}4
41 on~4 - N

\

Hence, y,—4=-3(x,—4) = = ——————=————————- (2)

(1), (2):>(x0-4)2+9(x0—4)2-——10. @

Hence, y, —4 = —=3(x, —4).
. (x,—4) =1.
. (x—4)=%l.

X, =5 or x,=3. @

Note that (x;, ;) also satisfies (1) and (2), when (x,, y,) is replaced by (x;, )

Hence, x coordinates of B and D are 3 and 5.

10 - Gaoampy, mediph | (Ushal aupisgd HLb) &.0uns (2wl &1l Qﬂlma-ZDZZ[ZOZB) Apdd Podshssh e_shen boinn ajeiTe.

)

@ScienceEagle
072 5161 322

(& www.scienceeacLecom | (@OD

25

1%



C2 (12’ a)

12 X

SIUULL e LgHe enwwid C; 66 BGHemeuime UL LI ERIDHIES Ca s

Then C, =(3,2),C, =(12, a); where a € R

Since the circles touch externally C, lies on the line C,A.
‘B - G @

6-3 12-6

S 3a—-18=24.
\
Ae=14. S

The radius of the required circle C, =/(12-6)° + (14 —6) =

=10.

th

Hence, the required equalion is (x —12)2 +(y - 14)2 =100.
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m. Show um cos sa RﬂUbBB .f and t)nly lf q’ = ’”‘
Shioyw afso that sin50 —sin30. -AQOIAB for' a ;MZE

cos 56 cns'%a

cos 58 = cos 360
= 50 =2n7w+360 for neZ, @

3 86 =2nz or 20 =2nxfor neZ.

— 9=% or @=nn for ne’Z, @

= @=— for neZ,

sin50 —sin36 _ 2cos48sin @ @
cos50—cos38 —2sin40sin@ @
=—cot46 @
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® Answer b qumﬁmw AT TR \
e a3 ops] =0 has resl distinct roots,
v that the eguation prx—= P Lo
el OZEI";:;:ﬂWw these roots. Show that @ andz :r:mbothﬂ:‘-"lolslﬁ‘f&a
::da(a-l)(ﬁ—n in terms of p, and deduce that. a. na §

= A 201~ ;15

Show mata,/ﬂ- d=m,_2(1 l : : |
i _ Show that the quadratic equ ation w : |

It is given that /B +Ja -]J-’ﬂ \/2(1‘*]?]) hose

e 1] and A1 is lols? ~ET=Ir)*201+17D “lpl=1=0,

B e 4 bER, It is given that (x+2) is a factor of Both
) Let p(x) = 2x° +ax® +bx—4, where .a, 2/ ot pi - o A e SRS Pk : P
“ and I;'(g) where p’() is the derivative of p(x) with WERPE t;.to‘ . Fiod the-values, 4f 4 and
| completely factorise p(x) — 37/(0). :

For these values of a and b, @N

@) ”
0<|p|<1. ﬂpé}\‘j\
A

P’ —2x+1=0.@e1 IfHa1bHTLIY VAN (2 f: 3 7/

p’ <1._esyseorsd A=4—4p° =4(1-p*)>0,

. FweLn® @m CaumiBsumren Goul psOmHIBENET  LIBTEINIg hHdbEH D @ lzl ,

a, f (Ca) adwen apeosiissii 6160w,

e -0 (5)
p

a and [ QuemiBd GHITEImal Disbevg! LONDULITEIENE.

. 2
stefllanip a+ﬁ=—2>0 QM0 &, § @pemiBid Grymengsl. @

)
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@-D(B-D=af~(a+p+1=1 _2 ;| P ~1
pP

<O0and a¢-1< B-1.

2

p

.a—1<0and f-1>0.

“a<land #>1.
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CaemauLTen F0TUTE (x—IJE —ll) (x—l\/_ﬁ—ll) =0.

2 (Ve -1+ VB -1))x+Na -1 V£ -1]=0

Na -1|=1-Va ,|VB -1|=vB -1 aypeorsd

X —(JB —a)x+Ja +[B —JaB -1=0 @
L w2 —I—;—IM)JC+|%|\/2—(I_+|—;|—|—;—|—I=O

- |} —fFTA] v+ JETA-lr-1-0 (5)

p(x)=2x+ax’ +bx—4

o p (x)=6x" +2ax+b. @

(x+2) som p (x), Benn s1yenl SLHe0MEL

e
@iuBurgl, p(—-2)=-16+4a-2b—-4=0. @

(x+2) ooz p'(x), B @myend oymeonsd

P'(=2)=0. @
@6ung, p'(-2)=24—-4a+b=0. @
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,J// gl 7

y = b=4-
(1) and @) =a=7 3¢

p(x)-3p'(x)= (22" +7%°
= (x+ 2)(2x* +3x— 2)—3(x+2)(6x+ 2) @

=(x+2)[ 24 +3x—2—13x'6]

=(x+2) (2x" —15x-8) @

=(x+2)2x+1)(x—8)

000,

S

GCoumi (emm:
p(x)=2x"+ax’ +bx—4

(x+2) sz p(x), p'(x) Bysingengid smyeof DUMBUWIT6Y

P(x)=(x+2)*(2x+ k). @ Bu& kem wrmed.

wrBledsenen UL 4k =—4

)

e )= (o 2)*(2x - D).

S P(X)=(x? +4x 4 D2x~1) = 253 47,2 +4x—4 @

X! @6 Gammnisenen ouiL b=43and a="7

+4x—4)—3(6x2+14x+4)® ;.

enceEagle ] -
072 5161322

@5ci

[@“\ WWW.SCIENCEEAGLE.COM] [G@w&




; tial
Department of Examinations - Sri Lanka Confiden

________________
________________________________________________________________

S p(x)=2x"+7x +4x-4

P (X)=6x +14x+4=23x> +Tx+2) =2(x+2)(3x+1) @

o p(X)=3p (%) = (x+2)* (2x—1) = 3(2(x + 2)(3x + 1)) @

=(x+2)[(x+2)(2x-1)—6(3x+1)]

=(x+2)(2x* —15x—8) @

- - e SR = = = = T = = e = = = e e em e e e
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Dcpnrtmant of I:Examinati -
¢ oranges are 0 be distributed among eight styq
entg % lhai

mangoes and fou
12 (a) Six iy g B east. one fruit. \
ays in which %\

recel
ber of different W
one fruit each and out of the remaining two studeng 3

Find the num
(i) :i:’ students get Fo . B k.
h

nm

other gets %
fruit each, and the other student gets
one thl'&e e

(i) seven students get O
fruit each, and the other student gets 5

(iii) seven students get onc

A(2r+7) for reZ’. Also, let_f(r)= "= A__, B
(#) Let Uy =Granyr+)(2r+5) ) @r gy for rey.

and B are real constanis. Determine the values of A and B such that U, =‘f(r)

4_._ 3 1 : :
Hence or otherwise, show that EU -5 2n+3 2n+5 fornezZ"
Deduce that the infinite series 2 U, is convcrggntand find its sum.

Tr=

find the value of the real constant k such that 2 (U, + kU, ) =1.

Hence,
r={

6 omemTeU T EB6TT

(@) () 2 D6 Ui &6IT
°C, X % iE
@ ] @)
! 20R
8
L8 6C % C

Comemeuwimen euflasir 2><8C x6C ><2C @

—ox 8! 6!
612! 4:2:"2><23><15 840 . @

Ty,

(@ www.scienceeacLEcom | (QOD Sbreetes ]
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O, @.

'C, X 4 e

Gssneuwnen emPasi: °C, x 'C, x ‘C, =8x 4—‘Zl— =8x%35=280.

OO

Gy 3upe:  (M)H(oR) () + () + @

4 suen&HSIT

@ susna 280 euflmeit (1) @60 2 eneneurm

sua)essc]x7c5x1c1=8x7=56su@aseﬁ @
@+mm5 S x Te, x 3¢, =8x35 =280 eudassh @
®+ ams ¢ x cgx’c, =8x21=168 anfimsir @

Gxemeuwiten eufssi= 280+56+280+168

]
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Caum (psHB:
(a) wmnbLprssit 6; GaHTLbLpEISsT 4; Tewisufast 8.
(1) @ TETIEIGEE 2 WTDLIPEEGEDHD ,@H0QMTEGaGEE 2 BHTLID UhISEHLD

QUPBIBILBaISTED 6 LOTERTENTa6N 4 LDMDUPHIGET,2 GoTLbuprasailsd QmbE @eubeursiens

Gumieyy.

2Ma | 20r

ﬁ
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Sib
Seoinsil Lo PHeaudseb mw”‘"a

o, 2 GETLDIBEED 6 wreneuysEpslmLuisd (@eim efsw) urfn@Lﬁu@lb \
4 WMDOLP! v

6!
"4!2!

goremeujsemed®mhES @O LOTamIa] Gsifley G

afassit = °C,

WWOUCE 2 WDTDLIREISEDET 6|0, gy

7 wremeuyaeMell i@ MG LOTETEU6 Oz fley Qeuwiu_ (B 2 GasTLIbLpRIEene @i

QUPRIGUSDET U flEHeT = VC,

6!
CopemauwTen eufldwei = 25l X 8q x 6,

121
=840 ways. @

OR ,3

| |

= Lx 8P2 —l\

412!

L =840 ways. | =
25 \
________________________________________________________________________________ &

(i1) 7 oTEwTEUT &S GeuGeuTcH Lipib ofHUpID @6 LoTemIaN6H  APEiTm) LOMLOLILDMEIS 66T i

Guaysnauso

LI T T T T T [3ma]

JombupriseEnn 4 @

STLIRISEHD ) EhdHE esuClsuaiim efsid 7 ovemisujEsMant Gus

3 . !
UBbFHerdbEH FmiQul eufl&Esit :L @
413!

STL (B ereneuy Heflaflhbd @b Lomsmessr Osfley Ceunuinn @

(& www.scienceeaciecom | (@OD

L 3 ombupkissyen SULPMHIG, 6U SN E TN
sufEsit = SC'j @
. o 8 7!
<. Boemeuwnen euflmsit = C x—
4131 @
=280 ways.
(iii)

3 LIpEST 7 UpRIBeT 7 G emauwimen ﬁ]
LOIT 6301 6 G &5 @ LD 63T 62 ] & (61h > @ OITE L) |
U IPMIGH 60

61| PMIGBED
meuwab’ @mrLbuipd | ombpid GammbLypib

3 0 3 4 N
=3 -
L { ~ AR 20 @
2 | 4 3
4
L / =8C1X~=280 @

)
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Beokemsi Ul sosdh FHenemm dsasemnb
1 2 5 2 8 7! —168 @
= G X5
v 2 : 1 =%C xﬂ—-56
BT %6}

g emeuuiTell  SuLSE6NT
=280+280+168+56

___._......___.-.__-_-_-—-.——___.._.._______..____——_.__._.._-______....__-_._..———

(b) reZ’
g 42r+7)
r T @r+1)@2r+3)2r+5)
Ur = f(r) i f("+l)
42r+17) & A-Z B & L0 W8 @
(2r +1)(2r +3)(2r +5) T 2r+1  2r+3 2r+3 2r+5

— AQr +3)2r +5)+(B—A)Rr+1D2r+5)-BQr+ D@2r+3)

= (4A+4B)r+104 -2B
Any Method

r @6 SIBEHGHEMET G NIhIGEm6T Ui

L A4Qr+T)

[@{ WWW.SCIENCEEAGLE.COM] [Gﬂw %’%ﬂéﬁ;ﬂ;ﬁagle]

U=f(nN-fr+) 85 f(’)=2r3+1_2r1+3 @
r=1, U=fO-f2) @

r=2 Uy,=f-f0)

r=n—“1; Un—l =f(n—1)—f(n)

022(2023) BmHd BB DHrIBET 2 _ehiem_ daml_aystieT e, 21
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Beotisnsll UL oFd e ds 61D 2 o 8

r=n; Un =f(n)—f(n+1)
U, =/~ f(n+D iz

r=1

AN

r=1

1 3 1
=]——- +
5 2n+3 2n+S5
s 2 4 1 rez

=§_2n+3 2n+5

lim (4 3 1
T = +
n—>o\5 2n+3 2n+5)

]
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a -2 | show that A~ exists for all a €R.
1 a+2 :

: 4 5 3 2 1 3 &

The matrices P = v 1_Q= 2 3 2 and R = are such that
o1 -2 -1 7 4 2 A4 ]

A =PQ7+R. Show that a= 1.

For this value of a, write down A~! and hence,

al ¥ laf =% 1,
y 10
(&) Let z, w eC. Show that fi:xlz]z and hence, show that |z+w]2"=.rlz}.2:+-2Re(zﬁ"!)+\ﬂz...

Deduce that ].a:-rwl2 -|-|'z—-w]_2 =2(|.-—.|2 +]w]2) and give a geometric interpretation for it when the
points representing z, w and O in the Argand diagram arc. nan-collinearn

13.(a) Let A = [

{ind the values of x and y such that

% <B<m.

(© Let z=-1++/3i . Express z in the form r(cos@+isin@), where r>0 and
Let z"=a,+ib,, where a,, b, ER for nEZ’. Write down Rc(z"' :z") in terms of 4,.4, b,

and b, for m, neZ'.

Considering =™* and using De Moivre’s theorem, show that @,,, = byb,=2"" cos(m +m) 2E

for m, nEZ".
(@) |A|=a(a+2)+2=a2+2a+2=(a+1)2+1 #0forall aeR. @

seoeor acR @be 4 2 a6 @

(=Y
H |
(@& www.sCIENCEEAGLECOM | (QQ(D O5cenceraste |
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~

b Taking z=x+iy; xyeR,

-

=ZZ + zW+ Zw+ wiv @

={g[* +zw+z_vT_z+le2

o ety
U @Sci Eagls
(& www.sciENCEEAGLE.com [ QO B5ciencetaate

Note that [z - w]2 = Iz]2 —2Re(zw) + ,w’2 by

4wl 2=l =2(of + )




@eotinstl U e PHevemdserb SIbBITHELOTENEI

B(w) C(z+w)

<
~ e
3 -
lw| S0 e
5 B

—— Az)

v

If z, w and O are non-collinear, then OC? + AB* = Z(OA2 + OB? )

( 0C=|z+w| and AB=|z+w|.)

om BmeEIHH0 sy afllL el ajbstiselen sl B OHMMBUTHH DD LSS

ey

Pemuseie aujsasnisald mLBdH CHTMBHEEG FWMEGLD

15 £
................................................................................
(©) :=—1+\/§i:2[_—1+£1 =2(COS—+isin£[-] / v O
2 3 2
O ;
: . 27 g
g r=2, and §=— 15 3
:
é
Re(zmzn) = Re[(am + ibﬁl)(an + ibﬂ ):l = aman _bmbn -------- (1) 05 %
n+m
2"z =" = [Z[COSE +isin 2_”” _ gmen l: 2(m+m7 2(m ; ")”:\
~Re(z"z")=2""cos(m+n)——  —----mmmmmmoeeaoe- )

e i P s, O, ) A SRS, S
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14.(a) Let f(‘x)== _——fL for x #.—2.

Show that f’(x) the derivative of f(x); is given by f{H)= tx g
Hence, find the interval .on which'f(x) is /increasing’ and the intervals. o “Which ¢ (x)is
Also, find the coordinates ‘of the furning point of f(x).

rip)= 225 +1) o i Fimd: thereoordinntes: oF dhe
It is given that f"(x) a2y for % # 2, Find the:coordinates of the M"t‘ﬁf'iﬁf, ‘-;

for Xy

the graph of y = f(x). s i
Sketch the graph of y=f(x) indicating the asymptotes, the turning point ang i,
inflection. - point - ang the [!bji'

State the smallest value of & for which f(x) is ong-one on [k, ®); i

(b) The shaded region shown in the figure is of area 45 m?,.
It is' obtained by Temoving a rectangle of length xm
and width y m from a rectangle.of - length. 3x'm and ‘
Wwidth 2y m. Show that the pcnmeter L m of the shaded 5, m
region is given by L=6x+34 S for x>0, | ’

Find the valve of x such that Z is minimum. J ‘
(a) For x# -2, o Fx) = 2x43
(x+2)*"

Fl@)= (x+2)*(2)-2(2x+ 3)(x+2)
(x+2)*

20

_ 2f,l‘+2)[x+2__2x_3]
= eiaithlls A Kl i |

(x+2)°
= —2{x+1) g

=)
SmpeuenL &Aeiim g,

)

@ScienceEagle
072 5161322

(& www.scienceeacLecom | (@OD
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A S(x) e (—2,-1] and @& SPsAEAHDEH SIHSILT =

- - - . S S ER e e e S
- - - -

Hmbup ystell (=1,1) @@ i o wjangn

ars . 2(2x:30)
S = )

Fi=0 = x=2L @

1 1
2<x<—— —E<x<oo
S(x) @sr e =) ()
@ HSHENMLD SPBHITaES) GosLBHTaHE
| esibso GNbSHHI

(i) (4]

the point of inflection is (_?I,—S-J allubgy) LsieMwim@id

{3
x - intercept:] ——.0

Horizental Asymptote: IHP“ Fx)=0 Sop=0
Vertical Asymptote : x = -2 . _ . : -

(@ www.sciENCEEAGLECOM | QD T5eneEaste )




b
@eoniens uf.enFd HenewrdsBET
i : o k, @6
) ag [k o) @6i1G1060 @wmlaaﬂa;rrmmrrsul@
f(x) = 5

=, ”
Lﬂ&&l@mﬂ}mﬁ @Uﬂmlw"mw k @ ____________________ |

i /x y x forx>0, y>0

Bosw yGssssea uyiy 45=(3x)(2y)—xy
45 =5xy

: ®
F==
x

)

@ScienceEagle
072 5161322

L=6x+6y
:6JL--il-ﬁ forx>0 @
x N

dL o 2% _ 6(x*—9)  6(x—3)x+3)
(il’f/\ x:‘ XZ xz

[@ WWW.SCIENCEEAGLE.COM] [c@u

c )
\
£ e @
dx

For 0<x<3, £<O and
dx

For x> 3, £>O.

dx @

.. L is minimum when x = 3

A -
____...-.-------—-—----.-----— -
- T -

10 - Bswemi g sexfigib | (yshe UPRIGLH L 1b) &.00r.g5 (2_wy
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(@

15.(a) Find the values of the constants A, B and C such that
1+ x+22 A2+ D+ (Br+ O (x+ 1) for all xER.

2
Hence, write down _T.M;—LLZ__ in al fractions and find J.—-——-——-—-’" $E42. [y
(x +x4+1)(x+1) e (12+x+l)u+l)

F.2
(b) Show that l+sin2x=2ms’(-‘§-.i) and hence, show that dx=1-
1+sin2x
0
x
2 3 %
¢) Letf= | —X"©O0S2X 4. Using integration b _—
( TR g integration by parts, show thal =~ +J where 7= | - X__az.
0

Using the relation j f(x)dx= f Sf(@=x)dx and the' result in (b), evaluate J and show that

=X (m_
1—8(2 ).

X +x+2=AX* +x+1)+(Bx+ C)x+1)
=(A+B)X’+(A+B+C)x+ A+C

X 2B 2ABHGHBEN0 GHMBRIBMN UL

o z=A+C
X i l1=A+B+4+C @
X 1:144’3

=2, B=-1 and 'C=O.@
0 20

@ - T . o = - - - = e o= = = e - M e e

LHx+2 2 x
O +x+1D)(x+1) x+1 x+x+1

2
J‘ 2x +x+2 . _, —l——dx—_[—z—x-——«lx @
(x* +x+1)(x+1) x+1 x +x+1

10 - Booanpp safipid | (Lehiod aptig HLb) &GunE (ewh H)i uAes - 2022(2023) B Hobpiut o shmdsiuaeheer.
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e

vt i b o

——21n|x+1|——1n(x +x+l)+7—3—t S

2COSZ(%—X) = 2(cos%cosx+sin§-sin x)°
=(cos x + sin x)’ @
=1+2sinxcosx G)
Mo

=1+sinZx X 5)

1 = ;
=2111IX+1|_ -[x 2 4 x+1 x2+x+1

2x+1 1
x l+5I

O
5 x+~) b

_Eln(x +x+1)+—Ttan \/,. +C

IZ’ @ @ ;:“’

2 +x+1>0 E

4 (2x+1) D +C, where C is an arbitrary constant,

@ScfeAnEeEagle
072 5161322

() WWW.SCIENCEEAGLE.COM HGO@

z 1 z
2 dx=|2
-[9 1+sin2x fﬂ 2cosz(7r )
=i




SIbHITEE DT NS

7= [z_X cos2x_
2 ° (1+sin2x)?

g
2 J1+sin2x

SN
; 2‘[0 1+5sin2x ;

2 T
=———1-x7r—x——1 £ J'E x
2 4 1+0 O 14 510 2%

z ==X
=j% X __ax=[2—2 dx
¥ Desinds : 1+sm2(£—x)
2
: s'mV;
_E% 1 _Iz =
" 2J0 1+sin2x 0 1+sin2x

- - -
- e
- - ———
-——— -
- - - . -
- -
e e e

(@& www.sciENceEaGLE.cOM | (@D O5tienceEale )
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given by 4x-— -3y+8=0 and, 3x-4
1, 4.

equations of the bisector of the. acute.
=¢ and y—t+3 where r& R,

Hence, show that the equahon of ‘any ‘circle.

Showllml andl mtcrsectatd (

Also, showthat the parametic angle between | .
’ t ang L

touching both straight lines I, and L, ang 1y

Ying ;

Tegion between - I and 12 that contains the acufe angle, is given by (x~p? +(y ~t=3) s 1“(1 I
ety

where t& R and 71, X

From among the above - “circles,

find the ‘equations of the. circles. that Tatersect e Circle g
ar: A

Of radiug l,.onnoggnally,- |

P(xo,yo) BrE a’+bh? =0

£ ax+by+c=0
/\/
M

/

/ o~
GBICET® PM @t awaun® y=y,) = 5 (X — x0)

P Beom_rs Qseveugip ! @b CemiGHHTMHIOTen CHML_1gaushien wrsiruled ¢ ysiter

(x, +at, y, +bt) for t € R. @entsd SFULGD.

M sy [ @0 2 siteng); a(x, +at)+b(y,+bt)+c=0 @

— ; 1
(& www.scienceeacLE.com | (QOD Toaencetanle |

(@’ +b*) =—ax, +by, +c

_(axo +by,+¢) @
a’ +b?

=

. Z . ‘q‘;ﬁmﬂ-
w

10' 5“‘ LD 6|i 6 Bl E'GUI' 2wy )U udl—ﬂ)s 2022(
5
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.. Gpevauunsn G PM= Jait? +b%t? @
=~Ja® +b* |1

& |ax0+byu+c| @
Ja* +b* 30 ‘

[ :4x-3y+8=0

S i
———

4x— -
Caiem BF FuDTHSIEs £ 2y+8 =i3x 45y+13 @enmsd  HFUILIGLD

The angle bisectors are x+y-5=0 and x—y+3=0.

e L)
m=1 @

Let 8 be the acute angle between 1/, and x,+y—5=0

4
<)
Then, tan@ =|=>———|=7>1
4

S GaiBata @® Faprsa X —) +3=0 @

FajhGaTem B Saprés LJHHeD &6 HIULLBeTenS!.
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Letx=1/forteR. @
Theny =x+3=1£+3. @ E

- - - - - o e e S !
-
-

CHMOUWTET QLSS HLOWID FiriBasrenr B® saprsEulsd Bhds CasiGh @

. eowuwb (,,¢+3) forte R agub engellsd BHESD

= =f4t—3(t558[:lt;1,[®

. Fwauunr®
(x=2)* +(y—(t+3))* =L (¢ —1)
Thatis (x—£)*+(y—¢-3)>=L(¢-1)>, _ whereteR.

AT (L 3P BemL Qau’ Brb UL L BIG(ETHEb &,

WUHSBISG CorBmHms LNFCursdss

o

.»/

(=D +(+3-4)7 =1’ +i(t—i)2
25

(r-1)*=25

e
-

=>t-1=5 or (-1=-5

)

@ScienceEagle
072 5161 322

[@ WWW.SCIENCEEAGLE.COM] [Gﬁis
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e
Write down cos(A+B) in terms of cos A, " ;
17.(a) fg:'gjn <ty c03 B, sinA and sin B, and obtain a similat expression

Let kER and k= 1. By scparately considering the cases k> 1 ,;nd k<1, express

%) 4 2¢infp-% ‘ ,
1&0.08(9"' 3)"‘ 2:111(8 5) in the form Rcos(8 + a) , where R(> 0) in terms of k, and a(0<a<2x)
arc rcal constants to be determined. |

Hence, solve 2kcos(8+-g—)fo-25in(9—%)=|k—l| )

(b) In the quadrlateral ABCD shown in the figure AB=2p D

CD=4p, ACB=¢ and ABC=ACD=a. Show that

AD=16p*(sin® a—sin2a +1) .
Hence, show that if AD=4p, then a=tan™(2).

2
(@ Solve, tan~'(Inx?)+tan'(nx) + tan~'Qnx?)=Z for x5.1.

(a) cos(A+ B)=cosAcosB-sindsinB @
{
sin(A— B) = cos £—(A-B)) @
\ 2
’
=CoS (£~A)+B]
2
=085 z—A)cosB—sin[z—A sin B @
2 2
—sin Acos B—cos Asin B

)

@ScienceEagle
072 5161322

(& www.scienceeacLecom | (@DD

2k cos(é’+£)+23in[«9—£]
3 6

= 2k(oos€cos£-—sin95in£}+Z(Sin Hcoszr——cosesinz)

3 3 6 6
=k(cost9—\/§sim9)+(\Esinﬁ—cosé?) @
=(k-1)(cos9—J§sin9)

= 2(k—1)[%cos§—l/2—§-sin6’} @

—2(k—-T)cos(@+ ) where ﬁ=% @

10 Ut es - 2022(2023) Budh Hobsus 2_shem_ &S0UL aysienss. 35
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smmlb ﬁmﬂﬁ )
e i DO <
oD e \
® x +25in(g_£)=2(k—l)cos(9+£
(94— 6 3

2

re R=2(k—1) and a=3

7
pe g & =2(1—k)cos(n'+6 Z
zk(€+§J+zsm( 6J =

=2(1——k)cos(8+i:_) ‘

o a-2. ()
where R=2(k-1) an 3

:>¢9+—=2mr:l:§ neZ
2
6=2n7-2+Z nez. G)
when k<1

2(!—!()003(0«%2—”} =1-k

cos(9+i£]=—1- N
3) 2 S

4z
9+T=2n7ri£n€Z.

-
-
-
- -
- -
- -
- e -
- — _—— )
- -———— .
L S —— -
- e -
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&) wasoend ABC: B1G I oAl
,b = 2P =>b=4psina@
sine 7
Cosine Rule for the triangle ACD :
AD? = b? +(4p)2 -2b(4p)cosa

=16p*sin @ +16p* —2(4p) sina cosa

D

=16p*(sin’ a —sin 2a +1)

30

If AD =4p,the ADC is an isosceles triangle, we have
sinfa —sin2a+1=1
sina(sina —2cosa)=0 @
Since sina # 0,

sina = 2cos a@

S 2 cosa #0

cosa

tana =2

o =tan"'(2) @
15

W
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