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Common Techniques of Marking Answer Scripts. |

It is compulsory to adhere to the following standard methed in marking answer scripts and
entering marks into the mark sheets.

Use a red color ball point pen for marking. (Orﬂy Chief/Additional Chief Examiner may use a
mauve coior pen.)

Note down Examiner's Code Number and initials on the front page of each answer scrip_t.'

Write off any numerals written wrong with a clear single line and authenticate the
alterations with Examiner's initials,

Write down marks of each subsection ina A and write the final marks of each question as
a rational number in a l:l with the ‘question number Use the column assigned for
Examiners to wrnte down marks.

Example: Question No. 03
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RACO answer seripts: {Template)

1.

Marking templets for G.C.E(A/L) and GIT examination will be provided by the Department
of Examinations itself. Marking examiners bear the resnarssbmty of using mrre”‘{l‘,
prepared and certified templates.

Then, check the answer scripts carefully. if there are more than one or no answers Marked
to & certain question write off the options with a line. Sometimes candidates may have
erased an option marked previously and selected another option. in such occasions, if the
erasure is not clear write off those options too.

Place the template on the answer script correctly. Mark the right answers with a 'v' and the
wrong answers with a 'X' against the options column. Write down the number of correct

- answers inside the cage given under each column. Then, add those numbers and write the

number of correct answers in the relevant cage.
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Structured essay type and assay type answer scripts:

Cross off any pages left blank by candidates. Underline wrong or unsuitable answers. Show
areas where marks can be offered with check marks.

Use the right margin of the overland paper to write down the marks.

Write down the marks given for each guestion against the question number in the relevant
cage on the front page in two digits. Selection of questions should be in accordance with
the instructions given in the question paper. Mark all answers and transfer the marks to
the front page, and write off answers with lower marks if extra questions have been
answered against instructions.

Add the total carefully and write in the relevant cage on the front page. Turn 'pages of
answer script and add all the marks given for all answers again. Check whether that total
tallies with the total marks written on the front page. '

Preparation of Mark Sheets.

Except for the subjects with a single guestion paper, final marks of two papers will not be calculated
within the evaluation board this time. Therefore, add separate mark sheets for each of the question
paper. Write paper 01 marks in the paper 01 column of the mark sheet and write them in words
too. Write papear i Marks in the paper [l Column and wright the relevant details.
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n=1, @pe LHS.=, RHS.

o n=180E Wwge o eHMLTGD

gotens keZ™ Bamen alos. 7=k @haE (g 2 eH6nt 6.

ii]i

ie i‘ 1 ___* {1) )
h ri]r(f""}‘l) k+1'
BBurs|
k+1 k
Z- 1 :Z 1_ . 1
Srr+)y e+ k+DE+2)
kK + 1
k+1 {k+1)(k+2} @
_ M0+t
h+DE+2)
__ (&1
k+Dk+2)
k41 _//-_N\'\
== - . g\ 5" )
5€+2 N

W,

sienBen 1=K, Bibe oogey o aremwbuelel 7=k +1. @H6 (Pgs| 2_emwmiD.

n=1.00m@E (pigsn o _swison stal STLpUsNSsnrh

2158e sy CHTGSSH wpopula Ly s #EZLT. @B (WPYe] 2 aTEmILITED
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|7 + 21 =|z -2i].

SIOUCL 1iy8ged |z—2:'[£1. Geimst FIOILUGL IIBHESMD BHHSI.

SV

A. e yshefwred SIOUGE Sboed oan z, asis

AGAC, @6\&@5‘5@; AQC = g. 5

Arg z @eh Bpenanurar 2 1y GLivgierend = Arg g
b 7 g

(p&HED Eorar Coumn (0B

zzx;l—iy, sisiis, @rigp x,yeR
|E~!—2i|2 =Ixf~(y-z)i’2
=2 +(y-2)

STOuCL. Ayésean x2+( y-—2)2 <1. Geunsd HILILGD VWEHFEME @hHs
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B aifer = 'C, 2" +C,2' (@) + °C, 2 (@) @ -

=32+5x1_6ax+10x8a2x2 @

=32 + 80ax +80a°x’

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

X @en @ammid =4 x 8022 -5 x 80 a @

Ba 4 x 80a°— 5 x 80 a= —80 @ewrs HIOLGH

4g? —50+1=0.
(4o - D)(a~1) = 0.

1 4
&—;G?‘ﬂm . @
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x((l +x)cos ec2x — cot 2x) |

= (V1420 ~1-2x)
X (1+x—cos2x) @
>0 Sﬁlzx.(\/1+2x—\/1—2x)
i (1+x—cos2x) (\/(1“-*'235 +v1—2x) @

20 Sinzx'(J1+2x_J1—2x)x (J1+2x+\/1—2x)

1 2x (ZSin2x+x)
—£1£no-é~.sin2x.[(Hzx)_(l_zx)].(\/1+2x+\/1~2x)

.1 2x 2sin’x 1
=lim—. X +- [ VI+2x ++1-2
x>0 2 sin2x[ dx 4J(\/ * J x)

= l>< 1x l>a< 2 _
2 4 { 10 ‘
r All ghwee Bmidis correct f?\
Any two /;\' PN
| N,

E

| =
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Ex—{(-’c2 +1) tan™ x} = (3352 +1) tan™! x + X, @il LweHLBHR

R P |

Lon 2 -1 ! -1
L(Sx +1ytan " x dx + Lx dx=2tan" 1

it veanl 4 g x_z's_,f _
o jO(Bx +Dtan” x dx + 2l0—-24 @

- §{3x +1ytan™ ‘xdy = (______]
\2 2

1
=—{7z-1).
S0\

BomaniTen HeueuaIey = JTJ'; 2(3x2 + 1) tan” x dx @

=2ﬁ%m—h <E>

= 7{z -1).
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A
B {x0, y0)
C 7%
A
(1.3}
" (x1, v

v

B = (x0, yo), D = (x1, y1) orsbie

Since £ in the mid-point of AC, we have E = (4,4). @
el 42 = 32412 = 10
ABCD TG FHID AP g = 4
aena Hence, {x0_4)2+(y0—4}2 =10, ——————————————- (1)

Also, AE 1| BE.

'//: ,...'3\‘\ { 43 _;’\
Akl B ) IR O
\a-1) Lx,~4) e’

Hence, y, ~4=-3(x,-4) =  ——————————————- (2)
(1), () = (%, -4 +9(x,—-4) =10. @

Hence, y, —4 =-3(x, - 4).
(x,—4)" =1L
o Gp—4)=%1.

SoX=5 or x;=3.

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

Hence, x coordinates of B and D are 3 and 5.
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C2 (12, a)

SIULILL o _ghSHe enound C; alsi®d GHenaniiTen sui L gHahet MDD Cs e16iias -
Then €, =(3,2),C, =(12, a);where aeR

Since the cireles touch externally C, les on the line C A.

(5

z i

& =14 Lo j

Soa= il "

L s . By o 1 il P LAY St A gnd

Phe radias of the required circle £, = {126} +{14-8) N .
5

. : PR 2 7\
Hence, the required equalion is{x—12} +{y-14} =100. ‘@

25

10 - Genemfhs mexlath 1 (sl anprirgd Sb) &6urs {e-wlh 10 vfles - 2022{2023) Bndls HEHshse 2 dem_saiiu aeena,



_ @mrﬂanasﬁ ufiensd Femewmdbssmb

D[S BHBION I

x=asecd, y=>btané

—=gsecftand, ——=hsec’Q
qo dd

v J
A grnecfitand \\.._ s

<h Bser § /’T 7
e ]

S, o
i e

AL B romiimel AP = e

gsect
, L 7 N _—rw\
o . bsecd  blitiané; g )
aptni i Biibsemanielimha) e T e .
g tai asus e

. osect@=tanf+tan’ @
S ten@=1

. a==

S P= (\,/Ea, b)
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cos58 =cos38

=3 50=2nr+30 for neZ, @

<= 86 =2nz or 20=2nx for neZ,

= 9:-’? or @=nx for neZ @

= E)=1? for neZ,

sin 54 —sin 34 . 2cos48sinf

0856 —cos30 ~2sin4@sinf @
=—cot 46 @
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: -@:é—ﬂuswwﬁfe queshivs only.

et o1 o ﬂip[x}
i A apnd By

Fnr esfs vaiu@ ﬁﬂrmi b, .completely: M% Py \3;!2, ).

(@)
0<|p|<1‘

p2 x* = 2x+1=0.8 WsHbaEny A adis

p2 <1. @ymevred A= 4—4P_2 =4(1 —'sz >0,
5

(s) ) |
C.oFwan® B CopGanpren Giodl apsobimanst GIEBTSHTQHSGD 15

a, f(>a) aduen wpeoshise 165,

1
aaflen aff =—>0. @
p ‘
o and B @yanGd GEyTees DISEVE! DENBLITEIEN.

o 2 |
aelgp c+f=—>0 sygeredr &, f GronGd Cpynaigi. @
p .

' 2
(a—l)(ﬂ«l)=aﬁ-(a+ﬂ)+1=§-%+1=P <0 and 1< -1

O
sea-l<0and g~1>0. @

7 coee<] and ﬁ>1. . | 20
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(B -Vay =at+p-2ap == -2 =2 a-|p).
| P olpop

2 ._(.‘\/qu+[\/E—1{)x+|\/5—1”@—1] =0
]J_E—q:i-\/g , \/E-J] = ~1 aypeored

2 (JF @y +F e -1=0 @
xz——}—;/2(1—|p|)x+~1—,/2(1+[p]Hi—1=0
7] 7 L
o |l =20~ |p| 2+ 20+ ]pl | p-1=0 @

p(x)=2x +ax’ +bx—4

o pl(x) = 6% + 2ax+b,

(x+2) sz p (x), Beit siged sypeomsd

p(-2)=0. . @ - -
@Burgl, p(—2)=-16+4a-2b—-4=0. @

(x+2) m ' P'(x), @eir Srgem ysHe0med

o G
@iturg, p' (-2)=24—4a+b=0. @
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(Dand (2) > a=7 and b=4.

e e e e e e e e o T o S e e e R — e e e e e B e e e e A A

p(x)-3p (x) =(2x° {7x2 +4x—4)—3(6x +14x-:§4) @
=(x+ 2)(2_3;2 +3x-2)-3(x+2{6x+2) @

=(.x+i)[2x2+3x—2—18x~6] -

= (x+2) (2x* ~15x-8) @

=(x+2)2x+1D(x-18)

OO

Gevmi (pemm:
p(x)=2x" +ax’ +bx—4

(x+2) amzm p(x), p'(x) Byeimgasgud S AWHULITE

p(x) = (x+2)* (2x+k). @ kg K gwm wilsd.

wifelsenen gind. 4k =—4 o

v p(x) = (x4 2)? (23-1).

~op(x) = (67 + dx+H(2x~1) = 2x3‘+' 7%’ +4x—4. @

x: Qe gemmmensn gl b=4and a=7. '

10 - Ganens sofmn [ (Laed snpsmd Fiead) s6uns (o wh sp)o Lites - 2022(2023) Bufs @@E‘;ﬁ,rﬁmﬁ 2 GfIEmshemLILE_cysiTeen,

16

%
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p(x) 2x° +7x" +4x—4

P (x) 6x° +14x+4 203x° +Tx+2) = 2(x+2)(3x+1) @

o () =30 (%) = (x + 2P 2x 1) =32(x + (3x +1)) @

=(x+ 2)[(3& 2)(2x—1)— 6(3x +1)]

={x+2)(2x* —15x—8) @

= (x+ 2)2x+DH(x-8)

O®» =
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Department of Examinations - Sri Lanka A anﬁdential

2.0 Six Anangoes éﬁé four pranges are to be diskributed afmong e;gftt stidonts so that dach shident
S meewas at Jeast omg fruit.

Finid the omber of different weys in which |

{8} six studenis pet one fruit sach and ont of the remiaining two studénts Gié gets tWo mogoRs
and the other gets {wo oranges,

() severt mm get one fruit each, and e vilier st

itfent gﬂi& ﬁ’irée lm‘mgﬁ%

(i) seveh Shidents ger one friike
Ar+Ty g s A g B
é&} m {;‘? fgr.g. fi‘}f ’3”62 ﬁfﬁ@ iafi?'} {2? +}} {EF-PS}

?T'Gﬁrﬁ}i?fﬁ}

Heoge, T e viue of the rea

{a) (i) 2 \pTemeiEsit 6 \resuy Hait
@ @
’C, X 5C,x *C,
e ()
i, X 5C,x*C,

BaenauLTen sl ; 2x*C, X6C x *C, @

| | |
_o B 8 2815 =840. @
6121 4121

________________________________________________________________________________

. . N
10 - Combined Mathematics I {Marking Scheme) G.C.E. (A/L) Examination - 2022(2023} 1 Amendments to be included.
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® ..

*C, X 7C x*

B emenLITea eng@&ssﬂ °C,x"C, % *C, —8x47——8><35 280.

B

LR B OLOIOK .@ @ )

4 susnssmeai

ans 280 anfser (i) G o samaumm;

asn® ¢ X ¢ % ¢, =8%7 =56 enfmeir @
sueme ¢ X €, x ¢, =8x35 =280 sumeir
. NGNS 8c1 % 765 ps 2::'2 =8x21=168 anflmsi @

Bramauumsn sufsst= 280+ 56+280+168

30R

@)
()

+ +

Gouml (pemm:
(a) wmbLIpkisst 0; Caribupiisst 4; wTemiass 8.
(i) 6 TamIaIEIEE 2. wlTLbLILQfEk%@}Li} BHOHTEOIHES 2 CHILID LIESERD

QUPBIELILGAIBTN 6 IoTEmenTHeh 4 IDTDLIpHIGSIT,2 (B;r)rrl_mummasmﬂmj GEhbEl @sn(amursm&nm
GLmIsH.

[T [ 1 T Towalsor]
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4 wEbLRmEBD, 2 CHTLIbLIRsEHD 6 WwietafsEpdm ullsh (Paip i) wha i mj@aaefr

6!
'4!21

SremeifsaletBheal 96 wiemaj Gofle) QFunuiii @ 2 DNDLAPHISMET HPBIGHEBHHBHTNN

anfiwsit = "C,

7 wreneujHeMeSiphs WBHIOW® wrevsusl GHfley GCEliuin § 2 GHIL IDLLHSmET @

snphigeuspsra aufmst = C

@

.6l
BaemauLITe m;ﬁla&mzﬁx C,x'C,

=840 ways. 5

OR.
!
— i.x 8132
412!
= 840 ways.

(i) 7 wrowaissT @sGamm LD IHIPD QU WIRTEISH PG WIFDLIPHIBEHEMLID
Gupensuish

HREEEEEET

JwmbUpiesend 4 CHM bUIGGEHD SLERHE @ty aimpn 7 wremaseten S

. . A
LB boHsMobas Sapul aulflss TEY @

st @ iorsmaTeEalambal @@ wiaad Gxfley Geuruiu’ § 3 WMBLHIGENST SPhiGIBIHITE

andimssit = "C, @
. .

Gmemeuwiren sufimei = ’C, xm @ | | :
=280 ways. ‘ o e

i

(iii)
TR TE ) 7 phissit 7 - Gmpemenuime
" 10T 6B0IH D &) oTeeN) HEHES SUPIEH6 .
AULPHIHE SUILMBIGE)
wnbLph | GHTLDUpD | wmbLp | BHMDLpD _ ,
3 0 3 - 4 -
= gC1 b —j— =280 @
' 314! ‘
2 1 4 3 7! :
| = 3C, x—— = 280 @
: : 4131
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@g)majm#m sur e
=280+280+168+56

o R A S M e — A M B B M e e e e o e e e e = A R W R R T P T A Uk G AR R A Sk G e em e

~ 4027 +7)
YT Q2 +DQ2r +3)(2r +5)

U, = ) -

Fr+D)
42r+7) _ 4 B _ A_B@

Qr+12r+3)(2r+5)  2r+1 2743 27+3 245

S AQ2r+T) = A(2r +3)(2r + 5Y+(B—A)2r+1)(2r +5)— B(ér +1)(2r +3)

=(4A+4B)y+104~-2B

Any Method
¥ @e iBhGHaNET Gamasmen gt
P 8=44+4B=2=A+B @ @ ‘
}A=3, B=-1

7 28=104+2B=14=54+B

3 1

2r+1_2r+3 @

U=fr-fr+l) gug [f(H)=

r=1 U =f0-f(2)

=2 U=fQ)-f0) @

rmn—i; U, :f-(n_l)_f(n)

1O
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r=m  U,=f)=-fn+D)
zn: Ur = f (1) - f (ﬂ +1) : | . “““-$ T

r=1

S0 = ()~ F(n+1)

r=1

1 3 4 1
5 2u+3 2n+35

S mrt s ()
N S NN re’

_ lim (4 3 . 1 )
T n->o\5 2n+3 2m+5

10
30)

= 4
S pigslilad QT ZUF OFAEI POHRGD DiGH SHLGEOETDS 3

=i

1 = Z {U; + kUﬂul)
r=1

=(1+k)[iu,]—wl @
@ |

r=1

4 12
-a+n(3)-1(3)

L ____]
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SBeoiiensll Lf engd FnemdEeIiD T SIbBTREGLTEE

i 1 (

A=PQ'+8, Show that 4= J.
- For i ahite: of o, write down A~ und hence, find the vido

oy etz eC, Shi:m fhat oFa

wof " and 3. sach T

St
Dedi «ru’}l"'iz*w’fa h.

Heies, show. ihat |2 +w}2:=§af+zﬁmw}+§wig

Aa ﬁn:&ﬁu* & W?ﬁﬂfﬁ: '@k,"b'iE'R for ‘ﬁﬁﬁﬁ* Wi dowsi. Rﬁ
aid b, for v, nEE" f

, ghotw i

Congdering 2 addl 1isiig De Molvie’s ‘theren
for i, neZ.

{a) |A|=a(a+2)+2=a2+2a+2=(a-.}~1)2 +1 #0forall aeR. @

. aevnr a€R Bpe A7 o G @ o1

b =By 2P s e

(90
1 o3
a=1 and a+2=3. Loa=1 @

10 - Beneonpe Seisn | (Usell aupiupib £01b) sfurs (pwi S0 whims - 2022(2023) Sndd Sopphms: 2 e Lol o).
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, 1 -2 : 3 2
When a=1, A= A= 1
' 1 3 5(-1 1

OG-

(» Taking z=x+iy; xyeR,
Z=(x+ix—i)y=x" -’y =x" +3°

=|z[* + 2+ ziw+ W]
f o

lzl 42 Re(zw) + M @ ' | 20

Note that |z —w{* =|z| —2Re(zW) +|wi2 by

lz+wf +lz=wf = 2(|2f +[u])

)

T 24
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Blw} Clzu)

Az}

zl

v

If z,w and O are non-collinear, then OC* + 4B* = 2(0A2 +0B* )

( OC=|z+w] and AB=|z+w[.)

20 Boanaihdled wmeo llLFiselsh asshmasr dol §% OHTaHBLITMS] DG Lk

pontseilel aubehbelsl ol B CBTmadE FOMMTGHD

15
{c) z=—14+3i=2 :—%—\/;i =2{cosgpz+isin£r-)
2 2 3 3
S )
ove  r=2 ado-2Z
i r=2, andf=-—
% 3 15
Re(z"z")=Re l:(am +ib, Ya, + ibn):l =aa,~bb T ________ 1) 05

R o P e - — o e e

Ly nimo
2" =" = [2 (cos—zg-frisin-z-sﬁﬂ =2" [oos Z(m;n)rr +isin _2(m ; n):z]

S Re(z"z") = 2™ cos(m + n) ZT” ................... @

(D and 2) = a,a,-b b, =2™" cos(m +n)2_;—.

M
25
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: 2x+3
4 For x= -2, (x)= .
(2) o [(x) 12y
. (x+ 27 (2 - 262x 4+ 3%x+2) [ >
fiy = @ =2 B D) @)
{x+2} s
~ 2(%+2} [x+2-2x~3]
{x+2)
:' “"2(36 = }.) /’_\1
(x+ 713 €
25
.' ) V \ .
f@=0 & =12,
| w<x<—2 1 2<x<-l ~l<x<®
f(»)es op =) @ | O
S (x) is @mmms&m@aﬁm@\! @@Sﬁ]&sﬂsﬁ@gﬂ 7 (@\GIG)[BGIE@LBS\SI'SI[B@]

O OEENO)

10 - Benamps cefind | (usisll anpdid Hlub) &0uEs (ewb SH L s - 2022(2023) BpAS Pudsnms 2 girsm_ iR ajsiens, 26
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S (x) g (2,-1] and @6 sigshsdama DiGEY 66l

ul

(-0,-2) [~1,0) B> @pmassor sz, =

Spoup ysiel (—1,1) ey gfie o wjsngin

2(2x+1
f.’f( ) — ( )

(x+2)*

Js -1
ffx)=0 & x==—, @
2
' 1 - 1
—2<x<—-—2— —5 <X <®
(%) @ e O )
@stileydaairantn BpepTEa) Gro60BE b
@elbHE! | &TbSE
. ” : : -1 8 :
. the point of inflection is [E» ;) ofilidbas Lehefm@d
X- intercep‘e:(mf-,{}\; {/5\ 8
2N/
Horizontal Asymptote: iifg Fxy=0 ny=0
Vertical Asymptote 1 x = -2 @ \ ( im f(x)=—c0 and 11111 f(x) - )
X327t

e

Py Sy

10 - Revebs sanfls | (Ushs® oo .ﬁh;i.lb) &6uE (ewi )0 vl - 2022(2023) Baws 5!@55@561;: a_GAYIL. desiLE. eysiTaTen, " 27
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f (x) aeg [k,0) @Bios @ambCETHMBIAS U k, i

05
1@55@@ﬂ1m&7 Glurrggjwrr@rw k=~1. @
®) forx>0, y>0
- Ppflu Iyprsdar Lty 45 = (3x)(2y) - xy
0
y = e
X
L =6x +6y @
=6x «1-5%4— forx>0 (;\}
X Ny
fézé_fi:ﬁ{x -9 Gx-3x+3)
i P x’ fz A;
g
ll\ by )
gt A o~
oo e x=3 (5
d.l __//
For O0<x<3, @<0 and
‘ dx
For x>3, @_>0_
RO,
. L is minimum when x = 3.
| 45
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8. Find the valube of the constanie A, B and C such-thigt. ' i
_ p _

() Shiow tha A-a-smzxmzmsﬁ(z i

(@)

X+ x+2 = A+ x4 1)+ (Bx+ O)x+1)
=(A+ B +(A+B+Cyx+ A+C

X Bengl SiBbGEais GemEniamen il

X z=44C
X 1= A+ B+
% f=A+E

s
a2
e
I
|
S
b=
o
i
e
O,
[
==

X +x+2 2 B X
(P HEx+DE+D) x+1 P ax+l

, |
R O
(& +x+D(x+1) x+1 ¥+ x+1

. 10 - Bensmihy aadipin 1 (Ushe? auprish S &ours (o_wi ST ufi end - Z022(2023) Bpss Sosstimsr B alieTi. &UL eysharar, 29
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o @

2x+1

—2]nlx+1|——~jx x4+l mjx +x+1-
S—
(x+—)
-—ln(x +x+1)+—\/,tan \/‘ +C®
x +x+1>0 @

..21n|x+l]-——1n(x +x+1)+—\7_§-t an™" (zf/; D +C, where C is an arbitrary constant,

2 cos? (- x) = 2(cos Z cosx+sin Zsin x)’
: 4 4 4

={Ccos x +sin 2 (;%)
N

=14 28mxcosx ( 5}
e’

n

=1+4sinZx @) iy

10 - Genambsy Seisb I (sl aiobksD Ar1tp) s.0ums (ewy S0 ufiless - 2022(2023) Bpds Sosstsed o eSSl eysies. 30
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1
=== (-1-1
5 ( )
=1 @ 25
© mﬁ X 0.0st
¢ (1+sin2x)
NENE NI EING
2 J1+sin2x|o 270 1+8in2x _
.ixf_xm j
: I+O® 0 1+snn2x
2
8 0 1+sin2x
__3?2 .
=+,
3 @ 25 .
.
J"ff1 x2 =“E ) &
Femax 1+si112(£-x]
[N 2Y r
. sixﬁx @
:EI%___"!_____dx_j%___x_.dx
20 1+s8in2x 0 T+sin2x
J
27=Z [ @
290 1+s8mn2x
1
J=x @ |
4
7 T T
T2 375%™
8 25

--------------------------------------------------------------------------------
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@eoruiensll UL Fs Fansmdwemb DIBHTBERBLDTERS]

|
I
1 p(xn,yo) . 2, 12
@rig a +bh° =0
\ / axthytes O
-~ ﬁfi
/ “/
| CriBer® FM Gt swdnm®G (y~—v,) = g(ﬁc — Xg) \__//
P B@M_IE GFdeIBID ! Bho Getigsoramsiorer Conliggusisn wirsrulaud o s &2
/"
(%, +at,y, +bt) for t e R. @awrsd mrtiaGin. @ =

M oozl [@ed o _siteng); d(xo +aty+b(y, +bt)+c=0 @

L HA + B = —ax, + by, +c

ez (3)
at+p*

10 - Bevemihy soefz [ (Ystslh anongth HULb) &6UrE (eaud Sl ufiene - 2022{2023) Bmss AmHomtimer D_eem SELL1_eysisTion. 32
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v, Gopoenwumsn gmjb PM=+a’t’ + b @
=va’ +b

_axg +hy, + ¢

Jat + 0 " | 30

e M e e e A A i e ek AR ek P B B2t o ko e et P R A

-’

-
----
————
-

L :3x—4y+13=0

olon

A @ syshogsmen L and /, e tpgud, £, and 12"’@;@;@-\/1:(1--,4)@

Biso Blem_Glaw Hib

Ax —
Saniomt Gl FaprHEseT ad ?H-S :~3x 45y+13 Bemtsd HIULGD

The angie bisectors ate x+y~5=0 and x-y+3=0.

=y ()
2/ |

N

Let & be the acute angle between /, and x, +y~5=0

4 |
ol Gl Y
Then, tanf=|3— =751 @ —

L mEBETa @G swprad x—y+3=0 @

Gjalasienr G sBrHs UFoamighslss SC SILILE Bellensi.
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letyx=tforreB. Q
N

| . Theny =x+3=1+3. 55

M e e RS e P A A S e e e e e L al R R A A L R E R A — e o o b

Cxemaumen e L Sl enwowib smjrulsrem @ Fprsduis Bmess CeemBid @

Loemowid {Ef+3)forteR et aigelish BEbESID Z
| .
’_ ‘ 4r=3(c+3)+8] 12—
: Slamy == -~ - =
© "
‘ S FIOEUT® e |
(=) + (= (t+3)) = -17 @
Thatis (x—1)’ +(y—1~-3Y =L (-1)*, _whereteR.
| | 3 25
puilfEersmsalsy BlenL Geul B el L misEnd usDIE Cobmbems UlpBurdlss
G- @3- = — (1)
)
(-1’ =25
: =

=t—1=5 or (~1=-5

t=6_ or r:—4®

. Equation of circle that intersects S orthogonally an (x—6)> +(y—-9)° =1, (x+4)’ +(y~7)" =1

©® O

10 - @eweonhp sl | (Usited enpriigib g Lb) o6.6us (2 i &r)0 uftes - 2022(2023) Bpdls SaSERss o srmibaliuL e, 34
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2

7 @s\)m&su uflsoFd Henembaseand | | almrﬂ&smml@ _\

i?.(a} Write

@ Sohe, tan” (naFysten i+t =4 for 251,

s.of Cos A, Pos B, sy dnd dnB, and oblin

ws(&a»E‘E i, foin
for gin{A-8),

Let k&R and £ 1. By Separately coiisidasiiig fhe cases &3 1 8 K< 1, express

& gimilaf expression

2héos (94- %} sz-lgsm(ﬂ w?j—) inthie fmfm Rﬂm{

e fedl constants, 1o be desiﬁnmnad,

Hence, $olve ﬁwﬁ{ﬁ *1’«8“’( ‘““‘) o1,

‘Hevice, shiow thae it ADi=dp, ther o=Tan ().

(@) cos(A+ B)=cosAcosB—sin Asin B
sin(4—B) = cos ?—(A—B)} @
2

i1
=¢cos| (—— A1+ B
& ) J

o
= ¢os -—i—uﬁ)c s B -—-sir L———A gsin B

=gin Acos B —-cosdsin B

2kcos(9+£]+ 2s8in [9—55]
3 6
s 7 ’ '
=2k cosé’cos——sm@sm +2 51n9005——005951n )
3 3 6 6

= k(cosg—ﬁ si-n9)+(J§ sin@—rcbsﬁ)
=(k~1){cos -3 sin0) |

_ =2(k—1)[lcost9——\/——:§—sin9] @
=2(k-T)cos(@+ ) where ﬂ=% @

10 - Genes eisin ] (ystall oypigb HILE) s6uTs (owl 10 Ul er - 2022(2023) BuES SESELEN 2 e Sniu_apTEs. 35
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‘when k>1 2kcos(9+—’ﬂ+2sinf9—ﬂ=2(k—1)cos(9+-”-]
' voo3) v 6) U3

where R=2(k-1) and a=§. @

when k<1 2k(9+%)+2sin(9—%]=2(1—~k)cos(:z+9+-;z] '
' '471'
=2(1—k)005(9+-§-‘]

' 4

where R=2(k-1) and a= 3

2kcos[9+-’5]+2sin[9—fj=]7c—1i
3 6
when £>1

2(k—1)cos(9+§)=k—1

\
cos[9+£J =i g
3 2

:>f9+—7£:2mri£ neZ
3 3

when k<l
fs?—fz}case(ﬁ—é-f‘z! =i-k
L 3 )

9+%~=2mci~—nez.

& =2mz'—i7—r—i~—-neZ.

O

'S)

&

10 - Bovass Sedmin | {usisl aypdmd @OLE) s6ne (o wl srk uf ss - 2022(2023) Bosd SodoRo o shabsiuLaghaes,
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Boomasl U ess Besmissemnd

T otpylsorag -

() waBsremb ABC: @ﬁrj@ e el

_b = 2pz:>bz4psina
sma sin-g : B

Cosine Rule for the triangle ACD : .
AD* =P +(4p) -2b(4p)cosa
=16p*sin’ & +16p* ~—12(4p)2 sin e cos

=16p° (sin” oz —sin 2 ='-|-.1-)

30

If AD =4p,the ADC is an isosceles {riangle, we have .
sin? o —sin 2a +1=1
sina(sine —2cosor) =0 @
Since sina # 0, _

sing =2cos a@

sno 2 cosa #0

cosex

tana =2

o =tan”'(2) °
_ 15
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Esoriiens)] u;l‘l'_mg'; _ﬂm&’-&mm . e &ﬁﬁg}g&&@;m@_

© |
For x>1 | o
tan*i-(lnx% ) +tan™ (Inx)+ tan'lh(‘lr.ix"' ) =z
—_— T T 2
o
‘ fB+O=—-a @
- Bro="-a\’)
- tan(f+O)=cosa @
. tanfB+tand 1
© l—tan ftan@ ta.ncx@
ol 1
. . - 2
S ()
e o , _
— =
1-2(Inx) %m
- Taking ¢=Inx
3x 22 =128 @
3
4% =1
1 _ -1 .
Iy ef=— (wt#— ast=Inx andx>1)
: 2 2
I
x=e? 30
Veﬁﬁcaﬁén
2
1\ L z
tan™! m[eZJ +tan™ (h1e2]+tan"(1ne}iz.
o tan ™ [—1—)+tan‘E (—1—)&5‘-—.
o 3 2‘ 4
11
32
L
3z
S
-6
S
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Common Techniques of Marking Answer S(':'ri;pts.‘

Cltis compulsory to adhere to the followmg standard method in marking answer scnpts and

entering marks into the mark sheets.

1. Use ared color ball point pen for markmg {Only Ch:ef/Addlt:onal Chief Examiner may usea
mauve color pen. ) .
2. Note down Examiner's Code Number and initials on thefront page of each answer stript. N
3. Write off any numerals written - wrong with- a ciear single Ime and authentlcate the :
" alterations with Examlnersmmals. : - _ N . ’}'
4. Write down marks of each subsection ina A and write the final marks of each q'uestioh' as .
a rational number in a |:| with the question. number Use the column assngned for
Exammers to write down marks
Example: Quest_ion No. 03 . S
{i) [ J ' ' | .
{ii) Crirensenss ersnnsrann C ' , '
L estisasienetbebis s bt s e e bt asess b rnanares "/ /3
A
i) ereee st bebe s en st s s eV ne s Reeasarataranes ’.fi\\
....................................................... .%/’ =\
TN : G
Coa Y -2 &+ () _3_ + @ _3_ = el
M 5 5 5 P
MO angwer S eragf‘s* é"E‘emp‘a‘:eé >
1. Marking templets for G.C.E(A/L) and GIT examination will be provided by the Department
“of Examinations Itself. Marking examiners bear the responsibility of using correctly =2

preparad and certified templates.

Then, check the ahswer scripts carefully. If there are more than one Or NO answers Marked
to a certain question write off the options with a line. Sometimes candidates ‘may have
_erased an option marked previously and selected another option. In such occasuons, if the

- erasure |s not clear write off those optrons too

Place the template on the answer scrlpt correctly Mark the rlght answers W|th a '\l' and the

- wrong answers with a 'X' against the options column. Write down the number of correct

answers inside the cage given under each column. Then, add those. numbers and write the
number of correct answers in the relevant cage.

10 - Beoaups a1 {ustiel ipteib FX'115) 50005 () Sp)0 Ul me - 2022(2023) Roh SObEusd e Seise ayshsna. 2
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Structured essay type and assay type-ansi&er scripts:

. Cross off any pages left blank by candidates. Underline wrong or unsuitable answers. Show

areas where marks can be offered with check marks.

Use the right margin of‘fthé overfand paper to write down the marks.
Write down the marks given for each question against the question number in the relevant

‘cage on the front page in two digits. Selection of QUestions should be in accordance with
‘the instructions given in the question paper. Mark all answers and transfer the marks to

the front page, and write off answers with lower marks if extra questions have been’
answered against instructions. '

. Add the total careful!y and write in the relevant cage on the front page. Turn’ pages of

answer script and add ali the marks given for all answers again. Check whether that total
tallies W|th the total marks written on the front page

| Preparation of Mark Sheets.

Except for the subjects with a single question paper, final marks of two papers will not be calculated

_ within the évaluation board this time. Therefore, add separate mark sheets for each of the question -

paper. Write paper 01 marks in the paper 01 column of the mark sheet and write them in words
too. Write paper il Marks in the paper Il Column and wright the relevant details. '

ok

10 - Btz mahzd Il [Lshah cupiigil 0 1b) & Bun g (e S0 il - 2022(2023) Sps mﬁm‘ =_stem_Saian_aeheTme,



Beoimsl LfL@FE Floambsamb

SIbSIBBLTEASI

O--———~——OO

‘B C
e
BC

i .*A(ﬁ?.‘i) for Band C: dyGurdss

P (= mv - mw— e @
LVEWEY ‘ '

AL L8 Lﬁsﬁsmﬁm, gy Ngtunslss:
W VU e (2} @ :
(Y- (2): Zv=u—eu

]

b D
=-27K1—e)u\§)

obHH Gpye =—
. H—v

. 2a

= (I+epu " @

235 |
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S=ut+-;-dt2:@@ém 1TrBuwiradds
Y b= Beg . -~ T— —
® TENEE Ly 1T

@Tk=u . —\/g- T - —;—g

[r—

W - u

3

3ga 1{2; T (@B eH)
1
2

25 °
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3. Two particles A and B of masses m and 3m, respectively, are attached
to the ends of a light inextensible string. The particle A is held at rest
on a horizontal table with the string passing over a small smooth pulley
fixed at the edge of the table. The particle B hangs vertically below the
pulley: The system is released from rest with the particle A at a distance
a from the pulley. In the subsequent motion, a constant frictional force
of magnitude 1mg acts on A. Find the acceleration of A.

Also, find the speed of A at the instant when A reaches the puiley

(A l

v

F= m&--@mm- SpGunsss
Bape : V3Img-T=3mfdl) (5) f

) Ny _
ABBE ST —omg =mf s @ (5)

(1) ~2): %mg = 4mf

s |
fZ%fg @
e
a

v o=’ 4 2as  Benen 1 yBundae

v =27 @
{5

=
P
£

: 6
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 mgainsk the same :wnaia}z‘%:'zmg};.ﬂf,,,;; W

— 20ms!

. Apply H=PV : '

3
——»‘F=3°;‘;0 =4000N (5)

F =md: @oa IpBurdses —> 4000-R=1500.x 2 @ o

10000-1000-1500x2 g =1500a |
’ : 5
: 9000 —1000g =1500a &

3a=18-2¢ ~ O

~ R=1000N

—>5 2mg?
= Re———| 1500 kg

25
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F=mad geven \yQuiredism’

1 T_cos@ = fng SO 0 @
' «Tsing = me asm@ ------------- {i) @
T =mo'a '

NONCTRESEE SO

o’a
i}<§<%, we have cosé <1,

% <L
@ da

>'\/_§ ©

25

1

v
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6. In the nsual notation, the position vectors of two poiuts 4 and B with respect o a ﬂxed origin
OareBH&iandZi-}ﬁ,respecmcty Showthatﬂ,&andanon—oomnm

Let C be the point such that BC =1 0A, where 1 €R. Find. OC in terms of §, jand 4.
Show that if BOC=%, then J.=-17Q.

3:2+2:4, symeomsd O, A, B asiuen g8y (Bgs'g(sesfri;lga\') Bevsorg Lshraflment@hib. @

L oc -o5+5¢ (O
| =2 +4j+A(3i+2]).

Ay .

:.OC =(2+34)i+(4+24) . @
SinceBaC;'%, we have OB-OC= 0.
= (2i+4))-((2+34)i+(4+22) j)=0. (5)

S 4+6ﬁ+16+8/1=_0..

25

K
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,

- B
BIM; tanfi=—" M _T5 B (5
i 54 5 v
3
tan ff = —o
4 5
Bonpiipenms
- i
EQ Wa %SE:F&Q} = R:E?E
6 : 4
P Peosf + Roeos—=W @;)
3B s e -
P oosgew-Y2 N I (5)
4 2 3
- P sinf=R sin = @ 7 ' 7 =
5 2

()
Y

tan _IE__SE _\_/_3_ @

8 8 5 '
- : - 25
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, @mmééasﬁ' Q;n'_én&é Benemsmaid

- DIGS IS

gerflufieh sflensobts:

T F+8=w @

p——
4. Wamsz"‘ff’ﬂae sin -~ Sedacos =0 @
-S=W+P,
2
2
- F
Now, 12u o
‘ 6 R :
_5--1-SW_P51
6~ 2P " 6
=>-P<3(W-P)<P
> pW
4 2
25
10 - Beoomis senkpd T st oapisid 0212) .Gum 5 (-0 )0 ol ens - 2022(2023) BB Blubpstiones 2.efom_ S5{01 .
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9. Let A and B be twe events of a sample space Q. ¥ is given that P(A)-—-n, P(AUB)= -«-~ and
P(A’UB’ -3- Find P(B) and show that A and B are independent events.

P(AuB)%P(A)_-;P('B)—P(Amﬂ) (5

- 12 )L o
147 5 o .

P(.AmlB) 1- P(A UB) 1 @

27

P(A)P(B)——-x16=——'=P(AmB).V (5)

25

. 4and B are independent.

.‘_%_-;ﬁi:r‘”amad | im it

R TR (5)
100 ) - , | =
'Z;x{ 00 o '
60= 11, ) (lex] =6000 @
(foJ 6000 — 56+65 60(}9
W = i=1. Lorect o= -—60 09
 Heorrea 100 100 @

10 - Sooewbg wenzmid Tl (Lefal aaplagub 0L 1b) &.00n5 (o_uly m)n@:m-zoZZ(zozs)m Fipbotmch & shem. bl R, _ 12
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BB HISLDTERIH]

Beotinsll Ll asd Haewdsemd

mt} '

¥ Answmﬁve gﬂ@mauiy

tm “this gﬂﬁmm paper, g denotes ine acoeleration mﬁé m g{:avgy}

il*@s} Avab F t‘hﬁ% ?mgms its fourney: from rest From. @ point O oi

wilh a-vons
tﬁe veimny

it Wi@rﬁm?f-—ms@ wptoa gwfnt ‘
:w::x:a at A ﬂgmxghmu% ﬁm rerial

| %‘a“sf a ﬂl& yemi éﬁ mid oS Wrth & mnt amet '
graphs for the motion of P and @ ‘tﬁe samp diagram. -

. e ;mm car P rache
e foad in fh% mﬁzwﬂiﬁm fﬂm'

Honce, show that the time laken by @ o the st when s velocites of and e &;ual

: Bast when ‘ fﬁ}m ?‘ami shm!tappeém
j o mave dﬂe %mlﬁt wﬁm it is absswaﬁ Siom z:;z $lmw ﬂmt s?mg B wokes in ﬁx@ dirgotinn
" 3¢ South of Bast with = speed &}m@“ﬁ wlamﬂ to carth.

{a)

¥ty imuﬁi @f"

-
o .G
0 i
o (o
Pras C/’ d !
o U T T s>y t

30
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A OCD @efuwipai |
E(tl)(Zf. h)=a @
a
= t12=_f»— | . ‘
11=J£ as t >0 @
- A DEF @aﬁ!@y_’r@i : *
L 2f
O]
2
ah=2t
a
= —f- _ @ 20
fet a=50 and f=2
/Eﬁ
Then t1=\1*5~:5 and 1, =10. @
0 gisag P @anan B Gev sp@ingre, OCED @er vy = EGI @6l Lginl.
1
-5+0 2-5)==+32  (5)
{ }{'{' ) 2 = \;5’/’; . =
7 =150 ' '
6=150=5V6.  (5) ” -

_(t +4,)(2f zl+ft3) | @ -
| -——(10+5v!_)(5x2+5\/_) (2) 50(5+5J') @

' 10 - Bevembs Sobzn N (el explugd Scb) m.p (uut m}m.m.w 2022[2023]% Sk pbsstt n_drm:_dm:u_.mdrm
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®)

V(P.E)= e
Y(0.E)= —30{3 -
V(R P)= £B30° -
rro)=v
V(R E)= 7(R.P)+ v(p,E)

=V (P,E)+V(R,P)
v

—_—

+4C

9

AABC'-.

3|

| oL, z(R,E)=K(R,Q)+Z(Q,E)

=V(Q.E}+V(R.0) -
=E%§é '
A4ADC @
= AC
:
ﬁ{ = - e
<13 D BE=303 7
| - =30. '
E o (
. - 300 g\ L _
6 :. AE =30.
60° : o
5 Also, CE =3043.




Beorisnal Uf msd Fomembsemb al,rir@;;rﬁlasmrrsm@

- Now V2-=(30\/§)2+302 O)

y? =302 (4)

o V = 60ms™ 60
V(R.P) - o -
L
RS = 24000\/;
=1200043
. 1200043

60

= 20043 8

Lot d =30x2004/3 = 60003
| =63m ()
I 5
; . Bxepenwrsn grmid Ok siensa:
‘ D =62 167 (3)
] =6

‘\,\ | }, ,4)

E ] =32 k. 5

D\\\ : !5‘4@ L'
N ! )

S| o ——
N | i
e e e T S R Tt e e "‘_““"’““"“"’“‘“"““““‘“’““'

194 Smomby St I (Lshal Gwpigh S 1b) 56005 (ol I a5 - Z022(2023) B Sedarimsh sl bmee exsireney.
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12.(a) The vertical cross-section ABCDE thiough the
cenire of gravity of a smooth uniform block
.of ihass 4 is shown in the Hgure. The Tace
contsining AB Is. placed om 2 smoofh horizontal
flotw, Also, AE andt ED gre the Hnes of greatedt
stope. of the faces coniaining them., AE = Zg,
ED =8, DC = a and. EAB = AED = T . Thiee
partidies P, () and B of masses Jm, ;?m andd e,

respectively, are placed oi te mid-polnts of AE, ~=
ED and DC. The particles P and  wre attachied o
o the ends of & ight insxtensibie shing passing tver a soavoth Tight sw

ali pulley fixed to the

Biock at &, and the particles @ and R are atisched 0 the eads of another light ivewensible
string passing through & smooth light small ring fized o the Hock ot D, Sirings are taut in the
- posifion shown in the diagram and the system is released from rést from thiy position, i&;faan

eguations dofficient % delermine the time taken for the pariicle @ to reaah E.

(@

V(W,E} =~>F
VW)=  f. aafen

vewy =\ f (5)
team=«r (5
F=mg @ewen JyBurdss
P: L./'3mgoos%—2123m(f—F.cos§) @
O: '\I}ul’zungcos%=2m(f¥Fcos§) @

R «T,=m(f-F) @

10- @owips sefisb [ (ysheh sl F11b) 5.00ng (2w BP)iufles - 2022(2023) B Hospied e sim SeLl o, 17 .
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' CHETGHHEG:
—>

0 = 4mF +m(F - f)+2m(F — fcos—g—'r»)+3m(F-— fcos-;f'_—) @ | .

o '\Szut—!-—liﬁz

i pure: Shows. 4 ‘venfigal crogss
ity uais. Two parides P andd g t?zf' masses m smi 22:1 sespectivel
comnscted by 3 %;gg&i ineensible mirdng ave hold with the Fing ant
mﬁi &a ifﬁ;m{xm& in ‘*5’&% ?{iﬁi{"f}ﬁ a5 Si’iGWi‘t in ihe iz%m am% e"ﬁim&mﬁ

-shw ‘i%mi ﬂae apt‘zﬁé v -;;w'f :iiéifé
afy Gl P05 -—-~? is fven hy i

The iy i o whaﬂ ﬁ“?g and ¥ s g’ivm et iy ;é&;ié'-? sving b Ve eylindsr copies
o instaniancous (55t beftrn i readhes the highest polnt of the Lﬁ*ih;ﬂﬁ& T ihe pEbseguimi motion,

Fod the speed of P when it s at 2 dismice @ verdoally below iz tmitial poesition.

(b) #6856 smnlsr Lig

-

i
-;—mv2 + —;va?‘ +mgasinf - 2mabg = 0.

= 3! =2ag (20 -sinb).

: = v2=—2—§—g—(29~—sin9). @ |

n

' 10 - Besenip e 1 (Letisn coprhsd L] S B (Bl )i ies - 2022{2023) BEd SESsRsst % et S5 L aiTsR. 18
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i)=u when 9:-75- is g’venby uz =gf§.(£_lj_
-6 313 2 :

Confidential

ag .
=—=(27-3).
£ (27-3)
. Fhie STl g
1 a 1, O
—mwW —mga =mg —+—mi 10
2 BT T

-}—mw2 = 3mga +—1—m—‘£(27r-—3)
2 2 2 9

1}2?ga(7;r+12) @

3 .

i
'
]
1
i
1
1
!
1

10 - Combined Mathematics Il (Marking Scheme) G.C.E. (A/L) Examination - 2022(2023) 1 Amendments to be included.
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13. One end of a Hght elastic sting of natural length 24 and modutus of ., 92 ...,
clasticity 2mg i aitachisl to a fised point O which s at 2 @smsce of .} 4
. dg shove a smouoth horizontal floor, and the other end to a pasiicle P
of wmiass 71, The pesficle P hangs in equilibrivn 4 B, Show thai ithe
extension of the sidap is a.

Mow, the patticle P Is gives an impulse of i vertically devenwards.
£F

Show that the equation of motion of P s frefx=0 where o= J;‘-"; -
and BP =x. ' | K
Using the formule %2 = (e —4%), whete ¢ is the amplitade, show that o ' )
i ‘%?:mf;é;g 2 hits the Boon

Now, sippose that v = afag . . :
Find the veloity with which P hits the fioor. S 4
’f‘ii& coefficient of restitution between P and the floer is 2. W ex-—i, show it e pattick P '

i

K it is ggvfm that g w }wﬁ find the velocity of P when the string beoomes slack for the first time

Find ihe ol fwe ks By P oin come 1o instontaneony rest for the frel time, Trom e instest
it was givon the Impilse 4t B.

. o
BILILS ST SHE60, : ' _ZZ/_’ZZZ )
b
2mg-—=mg. (5
o 2a g O
S x=a. @
F = maq :Beven yCuinssldbs _ ——
a
a+x
J:m5é=mgw2mg( ) @ ' B J 3 mv
: 2a _
X= —-i— x @ T 4 X
. E+e’x=0, where w,=,/—‘g-. | P $ X
’ ) a N

10 - @eewpe moih 1 (Ll aapisD BT 6005 (ewh 10 LI oe - ZD2Z(2023) Bpds SOHTUEH e i boii apfioms. 20
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i=v when x=0

ifv>@,ﬂleﬂc>\/%'\/§i=a ,

and hence the particle hits the floor. | - 20

X=u, where x = q.

Then | h @

P oyeng ssopew swghs o e Gasd floor =eu T @

S x=eu, when x=aqa.
6. 8. 8. wWeir emownb uBPuwr FoFdfleanng, X =eu, when x=-a. 15/

P @ ysilufpinlen Soner Quisss086,

e Vo=l + 205 Bear UGuTEss
o . To=v>-2gs g :
= )
' S8 = Seag _ 4e*a @
2g :

If e< —I-,then s < 2a at P will not reach O. ' ' B
\/5 .

10 - Combined Mathematics I (Marking Scheme) G.C.E. (A/L) Examination - 2022(2023) | Amendments to be included.
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@eotionsil Uf\ eah Hevewmbsemd : ——

| =

e =

S AGH GG vy = J8eag = \f2ag

e i o o v e o o e s e e e e e e A R o Rt A i b T e e e ke A ok’ i, i T i T o e e A Al T e e LA L Sl 4 S e e i o T S SR e

. a . =
a . —1[1) : 3a
= [—sin” | = _
g 3 =
1
Let emz. Then Cs=\/§“-
oipeh siny Buwibems Boidoms oL aBss Bpyb
1
- 2sin~ ( : J ,
Length 7, m_—'.\/_g_.‘ @
: £
a
Bne sutde Busssfatura: TV =u+at.
.. . [2ag 2
~. Time in free flight T, = Y—= E ,
g Ve o
.f“' owiss Gy Tr+T+T \'F['"’H‘Jﬁhz"i(i}rﬁ] @
aiBSHE Lwihd bByw Ljrizrily = _|—|81H | — sit | —= < . 5
, g 3 W3
30

B e
10 - Fevemps mewhzib I {usheh euprieth i) 5.6urs (e ul Sy} Uiies - 2022{2023) Boxis Sehmees 2 en &ae e, 22




Beommasls ufimsd SHaeibsemnd : GBSO

L& the position wectors of four poinis 4, B, € afd D be 4, b, 3a and 4B, respeciively mm;
respect to 3 fized ongin ¢, where & and b are non-zero and non-parallel veciors. E is &mi
point of 3&%@@&&3 of AD apnd BC, Using the trisngle faw of addition ff%}.’ the wisngle @A&,

show that OF =& + .Efzi&jwa} for AER
Similardy, show a;%so that QE ‘‘‘‘ b+ piia-b) for pER
Hence, show that GE = Eli' {5 + k).

4. (@)

(&) Three forces of + 25, 31 + Gf and §+ 5 aot through the peints with position vectors i+ J,
3+ § oand 20+ 2§, respecively, where o, f € B B is given it his sysiem of forces is
equivatent 1o 2 couple. Find the values of o ad §, and the moment of this: ouple.

Now, 4 new foros 3yl + 4yj acting duough the ordgin O is added o the above system of
forces, where p>»0. Show that the sew sysiemt Consisting of 4 forees is sauivalent 1o a
?@s%ﬁtam f{}zw mﬁ,:é@?é its m&gnmdm Hirsetion and the eguation of s m@@ f}f Hition.

when a. ‘i@mz i %*@g Ammg mmugk i‘iiﬁ; g@m wf{' bosition vesics

ﬁ
&
=
=}
,.,;f':
@
2
=
&

L e i added. |
e pand gl o

(a)

7

T

e -~

0 A C
OAE signid (p&8amesiuled bl

&

OE = 04+ AE
=g_+i@ .
—a+4(40+0D) (5)
=g+l(4_lg—g) @

OBE eiggid>  (pdsGanantiulafmbay,

i

OF = OB + BE o |
=Q+,u31_5" @ ‘ | , o
'='Q+‘u(:8—0.+0_C) @ |
=b+ pu(3a-b) @ | 30

10 - Gomambyy e 1 {iishell avpisid BLIE) 5.6 (s Z9)0UILmE - 2022(2023) B HobHws 8_san SEO. syshenar, 23
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. a+i(4b-a)=b+u(3a-b) ®
(1-4)a+44b=3pua+(1-p)b  (5)

—1-A=3pand1-u=44 (5)
2

Tl
.'.aﬁ=a+%(4g—g) @
=11_1(9g;sg). )

W

OETEd o Damambg STFIDIDING BT,

>X=0, T¥=0 and G=0.

X=q-3+1=0.
=a=2 @ @
y=2+p+5=0. (5)

R

o)G 2(1)-2(1)+3(1)-7(3)+5(2)-1(2) @
=3-21+10-2
=13-23

10 - GermE mﬂsn (st g 01 Ib) &.GUS {zl I L soer - 2022(2023) Bl Abptme a_dm_mwmm. 24
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R2-= 952 +16y° @
=25y°
. R=5y. @

| 4y 4 ‘
tanf =——=—"
v2 N

.0 =tan™ [g) @ ) 4y P\i

1377 /A (2,0)
Ay 4ya=10
&= _ 5 \
=
2y

B} (3}/><3)—l 4yx2)-10=0 (5)

Sy =10,

@ q(2)—3p-—4r(x)=0 @

Goumipens: 5 _
- 2g-3p-4r| =1=0 '
a-°F (21’) @

2g-3p-10=0

'

@ Tq+4ym0:>q=—4y®
: -—~>p+3y=0:>p=—3y®
2(~4y)-3(-3y)=10
—8y+9y =10

y =10
p=-30 & g¢g=-40

@ ' | ~ 30

10 - Bevomps wemiph 11 (sl sugriignb g5 5) S5 E (2L S UL one - 2022(2023) BEdS AGHENS n_di&g_mamm. 25
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15 {r;;) Fowr uniform rods AB, BC, €D and DA each of length ?&3
and weight W are smoofhly jointed at their ends 4, B,
and D. The midpoints of AB aod BC are joimed by 2 Elg%&t

. inextensible string of length . Similatly, midpoints of AD and
PC ave also joined by a light inextensible siving of length a.
The svstemn is suspended in a vertical plane fiom the point
A and stays in oquilibrium as shown in the fgars. Find ihe
tensions in the strings and the reaction exeried on AP by BC

3t the joint B.

(&) The framework shown in the ﬁgure_msis -

- of five light wods B8, BETCH, DA ‘and
smoothly jointed at fheir ends. }t is given that

Ali=g, AB=J3qg, BAD =9, CBD =90
and BDC = 60°. A cach «f the joints B and
C, a load W is sugpended and the framework
is smocthly hinged at A to a fixed zoint
and kept in equilibvium in 8 vesBeal plane
with AB horizontai by a borizopsal force P
appied it ab the jolat D,

{iy Find the valve of P.

a7 Traw the stress diagrami using Row's notafion for the jolnts

Honee, find the sivesses in the sody

(a)

o

ity
. i
A fa 18
W.

L oand B,
g, staing whether ey eve fWumons o Gousts.

Fwsdfeli Lig, DC game CB Bne C B apbslLBd WHISTSESD QL5 SMLUTISTGLD.

‘ -

T 10- Qmﬂs@ seish 1L (usal aspéign S0 ) &0 (2. SII0 s - 2022(2023) Bods Pepdsiestt p shem-dalnn o,

®
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Beoniensls Ul enFs Bensihesmb

) A) an W xB3a~W x2\3a =0 Oww

. P=33W. G
K | 23w G
. w3 !
:W
w \ W3 Jfia
______________________ G
3W
L 3v’r§W
' W
I
. C :
‘gD
s (o)
a6 B 6‘6\}
Bamsh SamEly | Bapame LIRLDGH
AB v - 3V3W
BC | ¥ . 3w
cD ; v w
BD v W
AD v _ 2W

g

W

10 - Bevsesp s I (uedien aupdmb $H0E) 5.00LE (e S1I0 s - 2022(2023) Bpds SeHELEd o sha bmi L aphons,
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16. Show that the centre of mass of a uniform semi-circular lamsine of radius r aod cenlre O is at 2
distance % from £,

X

A plase lamina is made from 2 uniform thin
sheet metel of surface density o by removing 2
" sericircle of radivs g frein the rectangle QRST
and by adding ap isosceles iriangle FOW with
equal sidelengths +/2a ® it, as shown in the
adjoining figure. OR = 2a, RS = 6o and QW=2a.
The centre of mass of this lamine Nes at 2

= Gistanee X from OR and ¥ from RS, Show
' = A3 ¢ _
that ¥ ARG gng L WIS ~@)ar,
M T E e

The lamine with = varticle of mess m Sxed fo M
at &, hangs in eguilibriom by a light inextensible
string of leagth 4a whose ends ame sitached fo
U and W sud passing over a small smooth fived
peg C wiih side RS horizootal as shown in the
fgure. Find fhe velue of m and e tension of

the string injprms o 4 mﬁgg

10 - @evens Sefii 1 (etiel axpeph FLLb) 56055 (a0l )0 me - 2022(2023) Suelh Hugpiad 9-sion ksl optomm. 29
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BT Hexfen QR @e9mpa mmd | RS Be9mha HD

123 o2 3q a

. 1 :
~7d'c 3a 2a—22

U 2 _ 3z

l(Zcz)a:a 1 =
2 a 2a+—a=— @ o
=a20' .s;—:

_ 1 .
12a——mi+a‘oc

. 3 y
Tl @

(13 -55] dox= 126125(3“}_%”“20(3“) +do(a)

= (26-7) dox=T2d'c3rd’c+2d°c
743
- eI GntiJ LIy

(26-#)

N\

T Ta
13- la’oy=12 a --~7r ‘o 2:1——— +a’c C\
(_ 2] y=12a°c(a)-37a ( ) (3J 15)
:{46;#}1 oy =12¢’c~ 3 i 7o

3

_45d°c-3nd’c

i

o e v el v i

i
i
i

A0 Eeehp sop L (ushah ey ZLL) B.000E (el BI) Ul es - 2022(2023) Rpnd HEssued e s sein e, 30
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¥,

2
a—;:- (4a+3ra—3za)

- 2a°c
= m= . ‘

o 3

T 2Tcos%amg+(13—%Jazo"g @

= BT= %aza‘g+13.gzag—%azag

_4ld’cg md'og
3 2
_ 2
T:(SZ 3n)a’og @
643

i

W
10 - B et I (el apted Pirw)sfus (e py)idleos - 2022(2023) Bt SObELsM 2 oonSaLs oo, 31



@mmm UfCemES HenemidbEenD - @IE)E»UTEEELDFFGOT@!

17.{a) «E;%m‘ identical boxes B, B,, B, and B,, each contains 4 pens which are identical in all aspects
except for their colour. Each box B, containg & red pens and 4~% blagk pens for k= 1,2,3, 4

@1@ of the four boxes is chosen at mndom gnd 2 pens are drawn from that box. Find the
-=. _%}s&w that

() The data sets {x, % xd and {9, Vg e 3@ + have the ne mean, apd their skands
 deviations ate L amd @, mepecﬁw?y Show fhat the variance of e «

Lgsmres Ty Ps cns Byt 18 glven by e
mﬁm&m of holis gmﬁéﬁ@&t} at a i‘zas;w;’y it smnm%ﬂsgu i ﬂm fotlowing fable:

2 6” _—

&=10 '

0-14

1418
] 1822 1 |

Esiimate the mesn, the median and fie variance of e dssmhﬁmm given above,

The dismeters of ancthor 40 000 bolis produced by v neigbboring factory E’%fss fe same mean,

whilte the variancs is 2253 mm?, Fstimate e combined vardancs of the diameiers of the bolis
produced by both Tactoriss.

e

()
| .
P(RR) = P(RR|B,)P(B,)+ P(RR|B,) P(B,)+ P(RR|B,) P(B,)+ P(RR|B,) P(B,) (10)
—»"‘-._i._a. ZCZ ;i. e 3€’2 .i...). 4(:{2 ,_1__ "'/.(“
w-J4'4624’4C24i4cz4 kﬁi;/)
X ‘
1+3+6
4 4 2[ : ]
_o_5
24 12
P(B |RR)P(B)
p( )= ELE L
1
RriC
5
= ®
12 3
%5 ® ”
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(b)) mieyd QOHTenL_melt {xl,xé,...,xn}, (Vs Vases Vit BST @DL. Jt 1605, cioniGen Beamanb

Fros Gremulsi GOL 4 MG, @

Zx +ZyI
T T @
Zx? et | | Dy -
. _l= 4] =L @
= n+m n+m
RS it x2 H y2 .
_ 1 zZ—I: E 2 ,zﬂ: T '
_ n g |em|E——p @
n+m n o m
. R St M
crxl cryl .
nax2'+ma'y2
n+m 25
Gl LD 70105 | pBrGumusrend xf 2f
(mnm) X
2-6 2 4 8 .32
6-10 5 8 40 320
10 -14 8 12 96 1152
14 -18 4 16 64 1024
18 -22 1 20 20 400
20 228 2928
® CEENC
> xf 228 ‘
BenL = =—=114
= W) 5)
e 5
ot 9; 2 .
, x
' Variance _Z‘iff 222_2%_81_(“ 4) =146.4-129.96
@ (5)
~=16.44 mm®.
Medlan —10+ ><4 @

=115mm ‘ '
1

1 - |
(2007 A00 D Q0RO F 40x22.53) (5)

Benamihd LoTmiaimetr B 20+40
=20.5 m;nz.
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