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@iBurg, p'(-2)=24—-4a+b=0. @

)

[@ScienceEagle

072 5161 322

(& www.scienceeaciecom | (@OO
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(1)and @) =a=7 2"

= (J|n:+2)(2.1|c2 +3x-2)—3(x+2)(6x+2) @

=(x+2)[2x2+3x—2—18x—6]

=(x+2) 2x*—15x—8) @

=(x+2)2x+1)(x—8)

{@ScienceEagle [ =

0.0]0, B

Coum (emm:
p(x)=2x>+ax* + bx—

(x+2) aamg p(x), P'(x) @yevngengid amryenf] LN LITED

(@ www.scienceeasiecom | @O0

p(x):(x+2)2(2x+k). @ 8ua kem wrmis.

orflediEensn gruiL 4k = —4 |

.'.k:-—] @

P(x)=(x+2)*(2x - 1),
-~ p(x) = (o tAx+4)(2x—1) = 2,3 X+ 454, @

0 =4 and a=".




Department of Examinations - Sri Lankna

Confidential

--------------------------
--------------------------------------

S p(x)=2x>+7x2 +4x-4
P (x)=6x" +14x+4=2(3x* +Tx+2) = 2(x+2)(3x+1) @

5 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) ®

10 - Combined Mathematics I (Marking Sc

heme) G.C.E. (A/L) Examination - 2022(2023) 1 Amendments to be inclu

(& www.scieNceEAGLECOM | (BED S5cenceasts |

ded.
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ations - Sri Lanka

Department of l_?.xamin
be distﬂbllw_d among e'ight stud% &
8o
thy

lz.(a) Six mangoes an and four Oranges are 10
ves at least on¢ fruit.

Find the number of different wWays in which
each and out of the remai
(i) six students get one fruit ning two W

and the other gets two oranges. gety
(ii) seven students get one fruit each, and the other student gets thiree l"n‘t

(iii) seven students get onc fruit each, and the other student gets {} m“ngob

I'BWI

Truigy,

for rEZ". Also, let f(N=fess 8
(2’1’]) (2]'4.3) er rEZ‘

__ A@r+D
®) Let U, = GraTy2r+ D) (2 +5)
values of A and B such that U/,

and B are real conslanis. Determine the
Forbag (1),

4 .3 .
Hence or otherwise, show that EU—-—:’ Pn+3 2n+5 forneZ"*.

r-'l

Deduce that the infinite series 2 U, is convergent. and find its sum,

“r=

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

r=1

(@) () 2 6w suj eIt 6 TEwTEuT B6IT gg
is

:
Q

Q)

8 =

C, X ('C sz % §

(3 f
(o) O

', e :

@)

Gzemeuwnen eufiseir : 2x °C, x °C, x 2C, @

=2x 8! 6!
6121 4121 @




Bsoeosl uf sosd PHevamdsemb

DIBHIMABLON DI

@)

G X

Cxemauwnen emfasn: °C, x 'Cy x ‘C,

&)isy

@.

A R Rs w980,

4131 @

(i) 3-upb: @@ * @* @

7C>-<

@ auend 280 aufimeir (1i) @s0 o_shensumy

auenas "¢ x 'cgx 'c, =8x7 =56 sufimei
@ +susu)es 8¢, x "¢, x *c; =8x35 =280 eufmsit @

4 e & &6

i

®+ UM 8c1><-"r:5><2c:2 =8x21=168 anfbssiv @

Gxemauiren euflssi= 280+56+280+168

Caumy (psnm:

(a) wombLprissit 6; GHTLbLPRIGsT 4; WTeseufssil 8.

(1) O WTEMQINEE 2 WIDLPHRISEDHD ,BT0MTEHaGSE 2 CHTLID UPHSEDHID
QUEESILBISTE 6 LoTEmIeNT&sei 4 LDTIDLIDMHIGSTT,2 oL bupruseafsd @mbE @eubeuTeiens

Gumieuy.

2Ma

20r

ceEagle
322

n
b1

(@& www.scienceeacLEcom | (GO 950

M
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@emmsl Lo Peambsed T T ]

! @ADL (PFDI SIB0) Uniiag p, N
: DLIAISEDBD 6 LOTEIEITES B
4 \DMbLIPRISEDHID, 2 Bp

6!
“am (o)

WOUC (B 2 oMDUDmBIGEneTT SUPEIG, Sugs g
! Ozfley QUG ey
gunerajsefelGhel @ WTEIaT

Elll:ﬂﬁﬁﬁ = sC‘|

7 wremaissMeImhE LHHGLE wianas Gpfle) CFOWILLE 2 CHTLIDLRSmen

;
aphGasDETar suflssl = C

6! 7
Cpemauwiren euidlamei = 4!2!>< ‘G x'C 1
=840 ways. @
OR

]

= L x SPZ

412!
=840 ways.

————

LI T T T T T T3va]

3wmbuwrisEdd 4 @

STLDUEISEHD e @euClausiim 6f®id 7 omemisuyasifent Guy

!
UEbFsEES galgws euyflssi ZZ% @

SIL (B ierem ey Haflallpbal @b T mes G ifley @FuwtL @ 3 wiriby

LOMIE E6T 8 LDMIG6U D T6
aMfEsit = sCl @
7!
<. Boemeuwnen suflmsit = y 58S
4131
=280 ways.
(iii)
3 UG g 7 uprimer 7 Cxemeuwimen L
LT BT 6 DI 5 LOIT 6001 61 ] & (61h b @ TS|
Y|P 6) 6U|PMIGB 6D
LOMLDLIPLD I Gamtbuipib | wmibupin GgHmLibuypid
3 0 3 4 71
{ =*C, x—— =280 @
314!
2 1 4 3 71
L f =1¢ %L = 980 @
413!

@ScienceEagle

072 5181 322 ]

(& www.scienceeacLecom | (GOO




Beomsnsl UfiienFdb BHenemdHemb
1 2 5 2 s L
= C'x——'sm' 168 @
: : : 3 _tCx =56
B 0]

BoemauTes Ul E6iT
=280+280+168+56

(b) reZ'
U = 42r+17)
" @r+1)(2r+3)X2r+5)
U, = f() - fOr+D
42r+17) ¥ A - B ¥ L) W'B @
(2r +1)(2r +3)(2r +5) T 2r+1  2r+3 2r+3 2r+5

— AQ2r+3)2r+5)+(B-A)@r+D(2r+5)—BQr+DEr+ 3)

=(44+4B)r+104 -2B
Any Method

r @& SIBHEENE GERIhIGEn6T @uiL

8=44A+4B=>2=A+B @ @

~4Q2r+17)

F

[@ www.scmnc:mst:.com] [G@@ ??it‘ri:;:;fzagle]

r=1 U=fO-f(2) @
r=2, U,=f@-/0)
r=n-1;, U, = f(n-1)—-f(n)

g - 2022(2023) BEHd Hupprse 2 shem SSiLLaisheTe. 21
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Seoneasll U esd Bevemdsemb

r=m U,=f(m-f(n+)

U, = f)-fr+D) @

3U, = fO)=f(n+])
r=1
D bt el
5 2n+3 2n+S5
e 1 reZ
5 2n+3 2n+5

Iim &
20
n—> 0
_lim (4 3 1
n—ool 5 2n+3+2n+5
50

5

Wyl Gsm Z

r=]

U, ayeng gomeb SIHeN Fl (BH0BTENS ?

L
L = — a
L/{(Y:_% = 5 E IZZ(Ur-’_kUﬂ—I)

Ew .
U :%"' F =(1+k)(ZU,)—kU, @
r=1

e

- .

(@ www.scienceeaGLEcom | (GO Biencetate |




Beoonkenstl UL eo&dH Henesndmemb Db EISLOTENHI

A=A ].ShowthuA—‘ exlsts for all a €R.

1 a+2 8

10'1.0= 2 32| dRr= 1 3 | jre such that
01 -2 -1 7 4 2 A

A =PQT+R. Show that a= 1. |
For this value of a, write down A™! and hence,

b4 10
(b) Let z, w eC. Show that zf:]z}l and hence, show that lz-l-w]imlz]z .-t-ZRe(zW)ﬂw"z %

Deduce that |z +w]z+lz—-w[z ='2.(|z|2+[w]=) and give a peometric interpretation for it when. the
points representing z, w and O in 1hcAr@nd diagram arc. non-collinearn

13.{a) Let A = [
The matrices P = [

{find the values of x and y such that

(c) Let z=-]+J§i- Express z in the form r(cos8+isinA), where r>0 and —’2543-:_::.

Let " =a, +ib,, where a,b ER for nEZ'. Write down Re(z"”' -..z"‘) in terms of 4,.4,. b,

and b, for m, ncZ".
Considering z™* and using De Moivre’s theorem, show that @,,8, = bpby =

for m, nEZ".
(a) |A|=a(a+2)+2=az+2a+2:(a+1)2+1atOforallae]R. @

gisveor a € R Bb& A o B @

2™ cos(m + n)-z—%‘l .

(@& www.scienceeacLEcoM | (O OSeisncetadte |

1l
Y R
1 o
-
— LN
o
+
7 e
N
W
L

-—-..-_-..—.——.-—-—--.--—-—-...--.-.....--——-.-—-_—-_-—__--_-_-._--— -
PEEEE——— e e

(awy m9)or Ufiens - 2022(2023) BoSs Hpbpbiosh _shom_bsOLL_eyshenen. 23
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Beonesi UfLosd Beembsemd

(6)  Taking z=x+iy; xyeR,
zf=(x+z:y)(x—{y)=x3—izyz=x2+y2='z’2

@ScienceEagle
072 5161 322

=ZZ +zZW+ Zw+ wiv @

=’z’2+zw+z—y_?+[w]2

(& WWW SCIENCEEAGLE COM | GO0

I o e
T e i e
T e, ot

- -




@oomnsl Uflosd Heoawbseb Sib SISO

B(w) Ciz+w)

A(z)

Z

v

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

( 0C=|z+w1 and AB=|z+w1.)

Sm BMEIHBHEL apemsv el L ksl aujbstisalell sl BdH OBTMBLTHIS DT UbS
Pernusaisn eujsanisaflen sl Bh RBHTENBEHEE FLDGIT LD

15
= ' o
{(c) z=—1++/3i=2 —1-+£i =2[oos-:—zf-+isin2—ﬂ) /
' 2
BRI Y= 2, and B_T 15
Re(z"z") = Re[(am +ib,,)(a, +1ib, )] =l BB cesiekes 1) 05

27
~.Re(z"z")=2""" cos(m +n) . st ()

mn 2z
(1) and (2) = a,a,—b,b, =2"" cos(m +n)—3—-.

(& wwwscienceeaciecom | (@O Sgencetat |




@onmsi U @sh Heambsdd

2x+3. for x #.-2.

14.(a) Let f('x)=’(x+2):

Show that f(x), the derivative of f(x), is given by f{(%)="=

Also, find the coordinates ‘of the tuming point of f(x).

r',_.,z"f'l_ o
It is given that f(rt)—%tﬁf,’! for x # -2
the graph of y =f(x).

Sketch the graph of y =f(x) indicating the
inflection.

Find the coordinates of the Point g

infle, |

eyt |
" |
B |

asymptotes, the turning poin ang 4,

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

(8) The shaded region shown in the figure is ufama 45 m?,
It is' obtained by removing a rectangle of length x m
and width y m from a rectangle of' length 3x m and |
Width 2y mi. Show that the perimeter L mi of the shaded, 5,
region is given by L=6,r‘+—if‘-» for x>0,
Find the valve of x such that 7, i minimum.

(a) For x# -2, aum f(x)= 2x +32 ' a
(x+2) 8
£y = G2 () - 2025+ 3)(x +2) o 3
’ (x+2)* g
_ 2+ x+2-2x-3] g
S S s L A | U
(x+2)° é
—2{x+1)
=——= (5
(x+2)° O - %
l 25
S(x)=0 & x=-1 @
/_W(Wr-—il R
/" (x) g o | =) @ ] & =
[f (%) is / GODBeumL i N P fsdemy | GBS

e —

O ®

e ——

0 - Bavam .
b5 madigib | (1hen SURITHD A1 1b) &.0Um.5 (o_wj 55 ] Lm;me-2022[2023] Do, Hodstmen 2 sllem_ dasina_eyehene

—_—

N

O
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Beokinst uflesd Heaandsemb

o f(x) @@ (—2,-1] and @6 SFENGOGDE DIHSIL-6T =

----------------
-
- -

Howup ysiel (—1,1) asws ofi. e wianew

vres  2(2241)
SR =)

f'(x)=0 < x=-_§1. @

1 1
2<x<—— —= Cx < W
2 2
(x) @sr om =) (+)
@R HSH R0 b qTalkid) T : - 31 CosuBBTdas
G HHS! GNbSHS!

CRO

: T
the point of inflection is (E—,gj eflusa ysiefluwim @i

. (3
x - intercept:] ——.0
<-imerepe{ 3.0) (5)

Hornizontal Asymptote: lirfw JFx)=0 ooy
Vertical Asymptote : x = -2 @ A ( lim f(x)=-wand lim f(x)= —-oo)
x—>-2" x—-2"

0

(& www.scieNceeacLEcom | (@O0 St |




@eoteosis LTS Fepsmbsemd
o IS

GHIBLO6Y eI pIEASTEIDTEIS! o5k, Beir

f(x) a=s [k 0y @

=-1
Dmsdb@Gompbs QUIDIOTETLD k @

Zy/ %

Bobdu Wresssdes ugiy 45 = (3x)(2y) — XV
45 =5xy

2 ®
y_x

:6x+ﬂ forx>0 G)
x e

dr. 54 6(x* - 0)  6(x—3)(x+ 3

-=060-—= : 0 )

(t'trd/---\ x*° > 2
I g

o

dx

dL
For 0<x<3, —<0 P
X s ati

For x>3, i‘_l'_>0.
d

X

.~ L is minimum when x = 3,

B A S T i R S 5 s

(& www.sciENCEEAGLECOM | [QO)D B5cencetaste |
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Ssootensll ufi osd Hevemdassmb N A e

15.(a) Find the values of the constants A, B and C such that
2+ x+22 A a2+ D)+ (Bx+C) (x+1) for all AER.

Hence, write down —TE—E‘L in partial fractions and find T 1L

(x*+ x4 )(x+1) (x* +x+1)(x+1)
7
(b) Show that 1+s5in2x = 2c0s? Tl"”) and hence, show that I 1 dx=1-
1+sin2x
0
(c) Leti= j x? cos2.x dx. Using integration by parts, show that [ = - "24-.1 here 1 x
(1+sin2x)? E W 2% J“Jusinzxd" ;

Using the relation jf(x)d.r: J'f{a—x)dx and the' result in (b), evaluate J and show that
I=%(2—x).

(@)
X +x+2=A" +x+1)+(Bx+ C)(x+1)
=(A+B)x* +(A+B+C)x+ A+C

X RIH 20555060 GHeBRIBMEN LT :

X z=A+C
% 1=A+B+C @
x's I1=4+B

=2, B=-1 and 'C=0.®
0 ;

CHx+2 2 X @
(Z+x+D)(x+1) x+1 x*+x+1
I X +x+2 Y (e

= okt O
e .y -
(X +x+1)(x+1) x+1 2 #al

10-Boampy safizpb | (ushel aphigd HiLb) &6unes (ewh Byl uf e - 2022(2023) @owdd Pobptunsh @ _ehenbsiun eyshene.
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@eoriepasts UfLeFd SO

1icE2x+1 14 1
.—_—21n|x+1|"§.[____——dx+ ZI_—_—__-dx

2 +x+1 x* +x+1
1 -»
@ _] (x-i-_...) =

1 2 1981 4
——In(x*+x+1)+— 2" e
7 & 2 3 T{‘*
z‘ @ 2 @ 2 ‘;\ 1 ‘.I.

+x+1>0

1 L (2x+1) C is an arbi co .
=21nlx+],-—-;—ln(x2+x+l)+-\7—;tﬂn IT+C’ where C 18 trary constant, ‘

e e T e e e i e o e e > BN T T W T T S

2 cos? (% —x)= 2(cos% cos x+sin %sin - o

=(cos x + sin x)’ @

=1+2sinxcosx G)

e
=1+sinZx (5 )

[ WWW.SCIENCEEAGLE.COM | [EE)( S5cencetaate

Brale g Bl Gy
9 1+sin2x 0 2cosz(£—x] 5
4




/ SIHEHITISION G
—1
= -'E-(—l -1)
S ®
25
_[2 x? cos2x
(c 0 (1+sin2x)?

=——|20 L W2 , @
i 2'[0 1+sin2x

2 x
=—_1xx_x_l__ Tt IE 2 1f
2 4 1+0 ® 1+sin2x
e x %
— +le - dx
8 0 {+sin2x

s
T e
x + z 5
J= 2—————dx:2 fix
ST e
=™
_mr__ 1 _ﬁ =
27 1+sin2x 0 14+sin2x

-
- -
- - —— -
- - -
-
-

(@& www.scienceeacLecom | [GOD S5inekate |




s UL emES  plemewnds semb
__-_-_—-—n—-_-.__

axy +byg +¢
distance from P 1o 1 is m v
Lqii and J, be two straight lines given by 4x- -3y+8=
Show that I, and I, intersect af A'= (1 4. Y
Also, show that the parametic 1S isector of h ' e

. : t ang
be wrilten ‘as *=¢and y=¢4+3, whm IER, l”‘l

" h . P - 1 Ft - 23-0“.1
where 1& R ang rl, Y1

From among the above circles,

find the. equations of the circles that. intersect the clrcle: ey, i
at A of radjug 1, - orthogonally, t

P(%o.%0) @ue a’+b*> 20

/a_x-f-by+c={}

/‘
/I

9
GHTCETB PM @sir swaun® (y —y,) = 2 (x — Xo)

z i i stiat)
P @epm_rs Qseveugin ! @ie Qg dHsTamgione BHriganshen WTHIulemd 6@ L
&) g

(x, +at, y, + bt) for t € R. @ensd Srru@o. @

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

(@’ +b*)=—ax, +by, +c

—(axo +by, +¢) @
a + bz

- & a'll, ﬁﬂ"‘m“
= E e @Iﬂﬂ
f I l [Lﬁﬁ T F

i Eagle
(@& wwwscienceeaciecom | (GOD Stk |



wﬂrﬂ&lﬂﬂﬂﬁ'
Booksnsi LULoFd Hsweudsemd

;. Gpenanuren Gy PM= »Ja’:’ +b* @
=+Ja® +b* |t

_Jaxg +byo +¢] @
:l.a2+b2 ‘ 30

_-__.-_-_—--..------—----_...--___-.._____-__...-_-——------_--__...__---....._----—-—-----—-—

-

P L

1, 3x—4y+13=0

©JO,

A @6 susigmmseven /, and I, @ Tgglui, I, and [, saesl A=(1,4)®

@0 B Caul B0

4x— s
Caie @ FnDTHBESI % 2y+8 =i3x 45y+13 @ensv HFULGID

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

m=—1 @

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

4
5-("1)
Theu, taﬂ9=—-—4'—"=7>1
1+3¢D

-, ajriCaTem B smresl X—y+3= 0 @

FaltGETem B FaproHd LJIDIHH60 £8lp HFILL BeiTeNS!.

2022(2023) BpPs Hodphsst oo belLiasheme. a3
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m& ﬂmﬁﬂﬂb % m"ﬁlﬂ -q

Letx:ff@f’ER- @

CaenauTen Sul LGB enLOWID anyriGaTe @ sprsAulsd BoHbHS CoueiBud @

. emwowtb (f,¢+3) forte R eagub augelsd BHSSD

_|4r-3(e+3)+8] -1
e
.. FoauT(p

(=) +(y—(t+3))* =L (t-1)?
Thatis (x—2)*+(y-t-3)* =L (r-1)’, __whereteR.

U

BiSiCatemabHed @ent Qo [Hib UL BIBEHEBE DSBS Commims NFGuTaEs

f1—1y° Pyt 2 @
=1y +(t+3-4)* =] +§?ﬁ—n i

=t

(t-1)* =25

=t-1=5 or ¢-1=-5

(@& www scienceeaciecom | (GO STrecae )




@eonsesi] ufiiensd Hevambsemb e
Pt SRyl

i cos(A+B) in terms of ' "
17.(a) f‘::-.l;iﬂnd(:l‘? : ( ) Cos$ A, o3 B, sinA and sin B, and obtain a simila? expression

Let k€ R and k1. By separately considering the cases k> 1 ancl k<1, express

.3 in(g-=%
ggms(ﬂ +-3-)+ ﬁnn(ﬂ 6) in the form Rcos(@ + a) , where R(> 0) in tenms of k, asid a(0<a<2x)
are rcal constants to be determined. |

Hence, solve 2kcos(9+23£]+2sin(e-%)=|k_1| )

(4) In the quadrilateral 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
(c) Solve, mn‘lﬂnxs)+mn']ﬂnx}+ mn"(ln;?):% for £5.1.

(a) cos(A+ B)=cosAcosB—sindsinB @
(
sin(A4—B) = cos £—(A—B)] @
(2

:
— cos (%—A)+BJ

\
p
= ¢OS £—A cos B —sin z—A sin B @
\ 2 2
—sin Acos B—cos Asin B

(@ www.scienceeaciecom | (GO0 Oncet |

2k cos[é’+£)+23in(9—£]
3 6

= 2k[cos€cos§—sinBsin%]+2(sinﬁcos%—cos6*sin%)

= k(cosﬁ—ﬁsinﬂ)+(ﬁsin9—cos€) @
= (k—l)(cos&-\/?_:sin 9)

=2(k—1)(—;-cost9—-\£—§-sin9) @

=2(k—1)cos(@+p) where J % @

O ufee - 2022(2023) BEBd HobBEoT o_shem_ dsiLL ayshenesn. 35
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( ﬂ)+23in(9‘"‘g‘) = 2("‘1)905(94-3.’_)

2kcos| 95 3

when k"l w
(k-1 and &=73 @
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when k<l

2(!—k)cos(¢9+4§) =1-k
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(b) wdBsTeabd ABC: @p®& e aig

_b = 2px=>b=4psina®
D sina sing

Cosine Rule for the triangle ACD :
AD? =b* +(4p)’ —2b(4p)cosa
=16p?sin’ @ +16p*> —2(4p)’ sina cosa

=16 p’(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@

L 2 cosa #0

cos

tana =2

a =tan"'(2)
15
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