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Common Techniques of Marking Answer Scripts.

It is compulsory to adhere to the following standard method in marksr‘g answer scripts and
entering marks into the mark sheets.

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

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

Write off any numerals written wrong with a clear smgle line and authenticate the alterations
with Examiner’s initials.

Write down marks of each subsectionin a A and write the final marks of each question as
arational numberinal |with the question number. Use the column assigned for Examiners
to write down marks.

Example: Question No. 03
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MCQ answer scripts: {Template)

1.

10 - Combined Mathematics 11 (Marking Scheme) G.C.E. (A/L) Examination - 2024 Amendments to be included.

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 prepared
and certified templates.

Then, check the answer scripts carefully. If there are more than one or no answers Marked
t6 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 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.

2



- Department of Examinations - Sri Lanka ‘ S 7 7 - “Eonfidential

_.Structured essay type and assay type answer scripts:

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

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

3. 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. '

4

4. Addtheé 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 taliies with
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 caiculated
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 paper Il Marks in the paper Il Column and wright the relevant details.

& %k

o
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1. Using the Principle of Mathematical Iﬁduction, prove that 7% —1 is divisible by 6 ’fér al ne Z".

For n=1, 7"~ [=7-1=6, and it is divisible by 6.
= ‘The result is true for n=1. @
Take aﬂy k€ Z" and assume that Vthe result’is true for n=*k.
ie. i~ 1 is divisible by 6. (5)
~. There ezgists p €Z" such that 75— 1= 6p. @
Now, 7¥¥1-1 =7.7% -1
=7(6p+1)—1
=42p+6
= 6(7p+1), and this is divisible by 6. (5)

Hence, if the result is true for # =k, the it is also true for n=k+ 1. The result has already been
proved for n=1.

Hence, by the principle of Mathematical Induction, the result is true for all ne Z". @

]
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2. Sketch: the ‘graphs of y:!x,—:{!-;-l_ and y:S !—x! in the came diaoram.

- wAs  UmANS S xna F38 % 4 vl P Cepmh SARRR TS

L Hence, find the area of the recﬁangular,region enclosed by these graphs..

1 N
| _ D
N x
1 2 3
1
CD = lcos45° = —
5 ©
AD = DE + EA = 1sin 45° + /32 +3?
1
5 ®
S
J2 -
- The required area= CD « AD
< _1 7
V2 2
e ~ 7 .
5 area units. @
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Shade in an Argand diagram, the region consisting of points that represent the complex numbers
z satisfying the inequalities | z—2i|<2 and 0<Arg(z+2\/_ )<—6—

Find the greatest value of |Z| for the complex numbers z represented by the points in this shaded
region.

L

Imz |

v

23 0 I " Rez

Half line  (5)

Circle touching the x-axis at O @
Shading the correct region @
The required greatest value of |z| = 04 @

=2%x2sin %
x2sin =

=28 (5

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 -| Amendments to be included
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4. Show that the constant term in the expansion of (1+x3)Lx - \71_——) is 93.
X /-

9 9-r
The general term of the binomial expansion of [x———l—) =2C,x" (i) @

Jx Jx

3r 9

ol

. Constant terms occur in the expansion of (1+x3)[x—~\/1-_—) when 22’1—%“0 and when
x
3r 9 ,
533=3 ®
ie. when r=3 and when r = 1.
. The required constant term = °cy +°C, @
91 9!
81 316l
Ox8x7
=9
T T3
=9 + 84
=9 (5)
4
10 - Combmed Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments to be included. ’

5E1E oEe ae Bsed Dami0 ppp gua sa/EE6 sa/E0us gl maad Past Papers Wiki caa i


https://pastpapers.wiki/

Departmenf of Examinations - Sri Lanka-

«+ - - -Confidential

Vx-3

5. Show that 11_1;11 ( ’ ~1) sin(ﬁ—Z):-é—.

(x-4)’

1 ) sin(x/;—z)
B W @

- (\/Z+21 ﬁ+1).1 @+@

e~

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024
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6. The region enclosed by the curves y=~;z—, y=0, x=1 and x= 2 s rotated about the
‘ xm ‘ '

x-axis thréugh 27 radians. Show that the volume of the solid thus genérated is ﬂ(\/g~1) .

@}

The required volume = xj yidx @

' A
= JZ’J ——dx let x=2sint.
: x%J4 - 52 Then dx = 2costdr.

T ,
T
4
=7 -2costds
J4sin2 J4—4sin?¢ @

oy

z
4

= ﬂj .2—1--2008tdt-
sin”r-2cost

ENE]

k_‘.hlﬁ

= 7| cosec’tdr @
2 A
é
. z
' 4 ) ~
, = gz{(~cotf) @
ZF T
3
= = ﬂ(~cot%+cot£)

10 - Combined Mathematics 1 (Marking Scheme) G.C.E.(A/L) Examination - 2024 F A At i be included.
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7. Let C be the curve given parametricalls

‘Show that 'g% — Het e+ 1),

&

If the tangent drawn to the curve C at the pomt correspondmg to =1, passes through the - pomt
(1, a),.show that a = 1 + 2e.

x=Int and y=é'+¢Int for t>0. -

dx 1 dy_t 1
— == and =¢ dnf -t--t~ @

dr ¢ dt

dy
dy _dr (@ +lnr+l)
&A1

dr )

= e+ Inr+ 1) @
&

dx g =ethhl+1 =e+1. @

The point corresponding to £=1 is (0, e). @

T ———— e — rnm —e e IR
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f  Tind tha tiong L . : ;
8. Find the equations of the two straight lines passing

perpendicular distance of 1 from the origin.

»

The equation of any line through 4 =(-1,2) is of the form a(x+ 1)+ b(y-2)=0,
where a, b€ R with o>+ b? + 0. @

. ]a—Zbl
Given: ~——=%=1 : )
Na? + b2

& (a-2bP=a+ D

&

& dab-302=0
& blda-3b)=0 .

_ _ 3
<< b=0 or a—T @

The required equations are a(x+1)=0 or %?(x + 1D+ b(y—-2)=0.

So, x=—1 or 3x+4y-5=0.

® ®

Aliter

x =-1 is one such line through 4 = (-1, 2). @
Let y = mx + ¢ be any other line through 4 = (-1, 2).

Then 2 = m(~1)+¢ and sd c=m+2.

%

SLoy=Emxtmt 2, @ : .

Given: !m+2| =1 @

m? +1

£

4

S (mt2P=mP+l

< dmt+4=1

e m=-2. (5

The other line is given by y=

ie. 3x+4y-5=0. (5)

10 » Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments to be included.
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Let 4=(-1, 1) and B = (3, 3). Write down the equation of the circle § w1tn AB as a cuameter
Show that the cn’cle x2+y? 4x 5vp+9=0 touches the circle § mternally at B.. §

" The equation of § is »
GHDE-3)+@-Dr-3)=0 (5)
Let C, be the centre of §.
Then C,=(1, 2). } @
Its radius », = J5
Let C, be the centre of x2+y?—4x -5y +9 =0,

5
Then C,=(2, —2-).

_5\2
Its radius 7, = \( )2 (7 —9=2"

5

NOW, .C]CZ = 1“ (2) '7

" C1C2= 7y =Py @
For the wverification that B lies on the second circle. @

. The circle x?+3y?—4x—5y+9 =0 touches the circle S internally at B.

i i et———_—
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16. Show fhat cotd + coté
T 1+sind  1-sin@

cotd coté
1+sin@ 1-siné@

g 1

A a3
=400U500 40 |

Hence, solve =8cos 24.

h

cotd cotd
1+sind Vl—-sin@

[(1—sin@)+ (1+sind)]cotd
1—sin’ @

_ 2cotd »
cos’* @ @

2
sin@cosd

= 4c¢osec2f. @

cot@ coté
1+sin@ 1-sind

4cosec 28 =8cos26 @

=8cos26

2cos2@sin28 =1

sindé =1 @

sin 4o = sinf;zr—

~AQ=nx (+1}"Zé’_, where n € Z.

.».9:%”- (+1)ﬁ%, where n€ Z. @

e m e erimemeemeeet et

; 10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 |- Amendments to be mclu
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11. (@) Let f(x) = x> +2x+¢c, where ¢ € R. ‘
It is given that the equation f(x) =0 has two real_}distinct,roots_. Show;that c<1l.
Let o and f be the roots of f(x) = 0.
Show that a2+ 2 =4 -2c.

Let ¢c#0 and A€ R. The quadratic equation with 0:+é and ,B+—/I§ as its roots is
2x*+12x+ 1 = 0. Find the values of ¢ and A.

(b) Let f(x) = x* + px> + qx + p, where p, ¢ € R. The remainder when f(x) is divided by (x—2) is
36 more than the remainder when f(x) is d1V1ded by (x—1). Show that 3p+q 29

It is also given that (x+ 1) is a factor of f(x). Show that p =6 and g = 11, and factorlze fx)
completely

Hence, solve f(x) = 3(x+2).

® ©

(@) 4=4-4c>0.

we< L. @ ‘ -

| a+f=-2 md af =c.
2+ p =@+ pP 208 (5)
 =4-22. () | [20]

10 - Combined Mathematics I (Marking Scheme) G.C.E(A/L) Examination - 2024 | Amcndments to be mcluded
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"\ 7).
, a,B_4

o+ B B a2
ap  of 2

= 14-2C_&

C+'c_+ ¢ —2

| 4—2x% 4

=+2+ 1 =5 @

) 2

~+6=§ .

a=17. (5)

(B) fx) = x> +px* + gx+p
The remainder when f(x) is divided by (x - 2)
=f@)=8+4p+2g+p=8+sp+2g. (5)
The remainder when f(x) is divided by (x—1)
=f)=1+p+q+p=1+2p+q. (5)
It is given that £(2) =36+/(1). (5)

3+5p+2

a0

=36+1+2+q.

3ptg = ®

o @

!Q}

o

Since (x+ 1) is a factor of f(x), we have f(-1) = 0. @
S 1ltp—gtp=0

2p-g=1 ® (5

® and @ = 5p=30

p=6 @

Now@ = 18+¢=29

: tg=1. (5)

10 - Combined Mathematics I (Markmg Scheme) G.CE.(A/L) Examination - 2024 | Amendments to be included. -
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f)=x+6x>+11x+6
=+ D@ +5x+6)  (5)
=G+ ®

J&) =3(x+2)

G+ D+ 2)(x +3) = 3(c +2)
G+Ic+ DE+3)-31=0 ()
(r+2)(2 +4x) = 0
e+ =0 (5)

Lx=0o0rx=-2 or x=-4. @

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments to be included.
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12.(a) The parents of a family decide to invite 6 out of 15 of their close relatives for a dinner.
While the father has 5 close female relatives and 3 close male relatives, the mother has 3
close female relatives and 4 close male relatives. ’

Find the number of different ways in Wthh

(1) the father can invite 3 of his close female relatives and the mother can 1nv1te 3 of her
- close male relatives, ' -

(ii) the father can invite 3 of his close relatives and the mother can invi;te 3 of her close
relatives so that 3 males and 3 females are invited. '

®) Let U, =——0> for r € Z°,

and f(r)= r(r1+ 2

Determine the value of the real constant 4 such that f(r) — f(r +2) = 4U_ for r EZ%-

11 1 1

96 A(n+1)(m+3) 4(n+2)(n+4) for.n € Z

Henee, show that z U,=

Show further that the infinite series Z U, is convergent and find its sum.
r=1

Find the value of the real constant m such that lim Z mU,+U,,,_, )~

H—p0
R =]

12.(a) Father Mother
Female Male Female Male
relatives relatives relatives relatives

5

3

2
3

4

(i) The number. of different ways, the father can invite 3 close female relatives = 5C3 @

The number of different ways, the mother can invite 3 close male relatives = 4C3 @

#\

~. The number of different ways, the father can invite 3 close female relatives and the mother
44 .
& @

S 4' 5><A’
= 3121 e 4x 46 @

U S RS
T

can invite 3 close male relatives = 563 X

P

[20]
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Father - Mother - . | The number of different ways
{ |3 females - | 3 males e 5C3 X 46’5 — 49

’ < 2 females and 1 male | 1 female and2 males §C2 % 3C1 % ,3C1 % 4C2)= 540

1 female and 2 males | 2 females and 1 male 5C'1 % 302 % 3C, x 4C’1 =180

©@e®®

|3 males '3 females 3C3><3Cs,,=1 i

Answer = 40 + 540 + 180 + 1 = 761. @

N Bl o | I oo v
@) SO =+ = S e e+ B ®

__+H-r
e+ 2)(r+4) @

1 %
r(r + 2)(r+4)

=4u, (5)
~a=4. (5) |

AU, =f0) - fr+2) for r€Z”.
r=l AU =f(D) - /) 3

r=2 AU, =5Q) - /& @ ‘
r=3 AU, =f0) - f18)
r=n-2: 4U , éf(nZ/:Z) -—J/‘({c) L

r=n-1: 4U_, :f(n;/i)“‘f(?’”l)' @
r=n : 4U, = ];Qﬁ)—}(”+2)

13U, = f)+ f@)= fn+ D)= f(n+2)
r=1 .

VS D SR
T3 8 T i me3) (et 2 atd)

R | S SR
. ";U” 9_6— (n+1)(n+3) (n+2)(n+4) @ ’

10"~ Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments to be incI
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E | 11mZU—hm{l1

n—>w H—»c0

wr

1

96

1
5
96 A(m+1)n+3) 4(n+2)(n+4)} ®
_11
=55 &

Z U, is convergent and its sum = £

@4

hmz

R0

-0

(mU +Uper)

= lim [mZU +Z "”'J

L = lim (mZU +ZU) @)

f =00

(1)

Smtl=

—m VYT,
r=1

111

96 32

Sandm = 2. @

L

e Ctdenenn) AT AN oy
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. 1 2 -1 0 a b 2 4 3
13.(0) Let g, b E R, A= and B = ( a . Tt is given that 2A + B =( .
3.a 2 3 b a 9 5 4
" Show that ¢ =0 and 6 = 5. ‘
With these values for a and b, let C = ABL.

Find C and write down CL.

1 0
Find the matrix D such that DC = (0 2].

) Let Z, 2, € (I:.. Show that
0 z+5n=5+75

(i) 72 =27

(iii) 77 = ‘21 iz

Using the result that (i}g}— for z,# 0, show that if |z| =1 and z # 1, and also if
2 2

AT% s real, then |z,] = 1.

1+2zz,

(¢) Express J3 +1i is the form r(cos 8 + isin 6), where r>0and 0<8< %
2
(3+1)
Using De Moivre’s theorem, show that ——23——————‘=1 2
27+
2 4 3 \
(@) 2A+B = .
9 5 4

1 2 -1 0 a b 2 4 3
2 -+ =
3 a 2 3 b a 9 5 4
2 4+g -2+b _2_ 4 3
6+3 2a+b 4+a) (9 5 4
o d4+a=4,-2+b=3 and 2a+b=5 for any two.

oa=0adb=5 (5)

T ———

o e
10 . Combined Mathematics I (Marking Scheme) G.CE.(A/L) Examination - 2024 | Amendments to be inctuded.
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C = ABT

B |

©

[
(™)

L9 T )
< L
N

-5 13
'[10 9]
S ,
i(9 -13
cl=_"1 )
175(_10. —5)
!
|
|
10
{ DC =
} 0 2
i
1 0
D= c
L ®
(1o 1(9 -13
“lo 2) 175\-10 -5
1(9 =13
T 1750-20 —10)'
(6) Let z; =x, +iy, and z,=x,+ iy, where x,, xz, vy, € R.
i
@ Zy+2z, =(X +x,) +i(y1 +¥,)
/
=+ %)- i+ v (5)
=(x— iy (x2- i)’z)
=7 — R s
CN S
10 = Combined Mathcmaucsl (Marking Scheme) G.C.E.(A/L)} Examination ~.2024 ~-=<= 2= pe included.
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() 7z, =00+ )+ (ot iy)

E | =X, ~ M)+ Xy + ¥ix,) |

= (X% — W)~ i(xp, + 3%,) @
Z -2 = (x )%, i)

= (X% — V)~ (X, + ¥i%,) @

O lez = lez. @

(i) 27 =6y D)6 )
= ok
laf. )

Zit+z, _ Zy+ 2z, @
I+zz, ] 1422z,

zy+ 2z, _ Zy+Zy @
1+Zz, l+z3z,

= L+ 552y + 5+ 552, = 4+ 2+ B2z + 57,2, = 0)

_ =X El+%+%+éllz2]2=zl+%+%+’z“llz2[2=O
= @-Bn(&E-1)=0 &

= IZZIZ’“lAZO (%—1 Vzl) ,,#

(jz|=tandz, 1) =z

= 5+ n+n+aEml =atnrnE v R0 ()

" 107 - Combined Mathematics I (Marking Scheme) G.C.E(A/L) Examination - 2024. -
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©) \/?: +i=2 1L
! ‘ z
'»:=2(cos-7z l'SinE\"l‘ 5
%6 %) O
= =2 and 6’:%. -

B+i _ 2% (cos4x +isin4dm) @

221+i) - 22(1+0)

| 2 1

B g R PR A T @
x

| 2=

2

=1-i. | : o NS

{
|
4
{
i
|
|
A
|
,

&)
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14.0) Let f)=—25F9 _ for x € R — {1, 2}, where p, q € R. Tt is given that the graph of
X > P

G-D-2)

'y =f(x) has a stationaty point at (0, 1). Show that p =-3 and ¢ =2,

For these values of p and g, show that f '(x), the derivative of f(x), is given by f'(x)=

x(3x—4)
(x~D*(x -2y

for x # 1, 2, and find the intervals on which f(x) is decreasing and the intervals on which f(x)

is increasing.

Sketch the graph of y = f(x) indicating the asymptotes and the turning points.

Hence, find the number of real solutions to the eduation ¥(x-1) (x¥2) =2 - 3x.

(b) A cylinder with a top and a bottom is made to have a volume of 1024n em?. Let » cm be
the radius of the cylinder. Show that the total surface area S cm? of the cylinder is given by

1024 +
v

S-":Zﬂ'( rz) for r> 0.

Show that S is minimum when » =8,

(@) Since f(0)=1, we have = = 1.

Lg=2 @

Y

£(x) = (x—-D(x-2)p—- (pv+q)(x 1+x-2) forx;él, 9

(x—1)"(x— 2y

Since f(0) = 0, we have 2p—g(-3)=0. (5)

. 2p=-3g

s 3G7 =3x+2)— (3x+2)(2x —3)
e e ®
_ 3" +9x-6+6x"~13x+6
- (x-2)
— 3x% —4x
(=1 (x—2)°

_ x(B3x—-4) f 12
5 (x P (x-2) @ orx #

.f’(Jrc)=O’ & x=40 orx-——%. @
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0 14 2
3
o | | ' <1 414 |
P —00<x<0 ] O0<x<l1 1<x<§ §—<x<2 2<x<o00

Sig(‘{ of i1 |OO |®E ) CoNNICOR
A syl B ) ® @ e

& | | =(+)@ =(~)@ =(~)@ :(+)@ =(+)@
; A N\ BN VI

Increasing on @ (~co, 0] , [g, 2) and (2; 00)

) 4
Decreasing on : (0, 1] and [1, g‘)

Local maximum at (0, 1) @
. . 4
Local minimum at (—3—, 9 @

lim f(x)= -0 , lim f(x)=
x—1~ X3+
lim f(x)=e , lim f(x)= -
x—=2- X2+

lim f(x)=0. 6

o =

| 10 - Combined Mathematics 1 (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments to be Included.
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e i =

©

N

W+

P x—1)(x—-2)=2-3x

o

> 2-3x
X =G D-2) ®
< ¥ =fx)

. The number of real solutions = 2. @

———

——

10 - Combined Mathematics I (Marking Scheme) G.CE(A/L) Examination - 2024
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b ks

h cm

“““““

g

S=2xrh 2ar%

7 h=10247%

p=1024 (3

¥

. S=27r Mz;z

7‘

1024
:27;[7— rzj | 5

s

S0®s 1o

¥

ds _ 1024
H;—Zir[ —+ 2] @

=512

or=8. @
ds

=<0 for 0<r<3g.
dr

%’g—>0 for r> 8.

.8 is minimum when = 8. @

'733‘

L)
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15.(a) Find the values of the real constants 4 and B such ‘that 32 +4 = A(# - :22;:4‘ 4)+ B(r+ 1) for

=11 &

am i = l]'\
32 +4
@+ -2t +4)

Hence or otherwise, find j

=L,

1
dx =
Jx* +3 2 .

Let J= j\/x +3 dx. Using integration by parts, show that 2J =2 + J 3 dx.

2

1
(b) Using the substitution u = x + vx*> +3, show that j

x“+3
Deduce that J =1+ —3— In3.
(c) Using the formula J f (x)dx:J f(a—x)dx, where a is a constant, show that
0 0
z
4
(i =)
cosx +sinx 8 \2)
0

(@) 32 +4 =A{F -2+ 4)+ Bt + 1)
=@+BP+24+By+44  (5)
Coefficients of £:3=A+B

Claaffinia

+
LOCHICICNES Ot

Coefficients of £ : 4=144

A4=1 an
®

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 - ~ . | Amendments to be included.



Department of Examinations - Sri Lanka

. Confidential

3° +4 1 2t T
. 7 - 51 .
G+ -2t+4) t+1 £ -2r44 ~

r ) . r

37 +4 (1 2t-2+2)
dr= ——d
J(t+1)(t2—21+4) g Jit+1 32—2t+4} !
f _2-2 J
Y £ _2¢+4 (t—1)* +3
=hlt ¥ Wl? 2 e ‘1[-’-11-] C,
e 4 ! 2 ee (9

. where C is an arbitrary constant.

ha

[30]
’(b)u=x+\/x2+3.
iy o2 e (5
dx X3 X3
1 1
Jxt 43 u
x—0:>u“\/r§: @
x=1=u=3.
1
= | 2du =lnly|| =3 LB
J\/x+ j” IH
V3 Lz
| % (5)

)

s j\/;de—x\/F[ jJ__

1

2
=72 ué:édx
fze @

10 - Combmed ‘Mathematics I (Markmg Scheme) GCE(A/L) Examination - 2024
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. 32 +4 _ 1 2t T
E+DE -2t +4) t+1 2244

S 2 . r

2 P g }
J 5z2+4 dtzJ{ ! _;;; z?szdt
E+D)( =2t +4) t+1 #-2t44

ik

_2-2
z+1 12 _2¢+4 f(t—1)2+3dt
-]n|t }{ m|r 2% 4 fg—tan"l[i/;j+c ®
® & 6

. where C is an arbitrary constant.

'(5)u=x+\/x2+3.
SR ad 3)
dx NXP 43 AR 43
L ar=Lau
¥ +3 u
x=0:>u=\/r§T @
x=1=u=3.
1 3 ;
So, L = [ Llau =iaful| -3 mB
x2+3 ) ﬁu 3
V3 L
. 2‘ @

)

1
1 1 3
J= «/23dx=w/23—j X dx )
ij-l— xx+l°0 /x2+3 A
1

_ x+33
aT &
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1
N [ 3
~ o J=2 [+ 43dx J & (10)
2
0 g Vx +3
1
3
=2J=2 J x2+3dx )
g
31
J=H = ZIn2
22

K3
s
(¢) Let sz ( cosx :
cosx+smx/

ENE]
<

COS(%" x] & O

Then I= | po
. (z
cos(z—x)+sm(z—x)

T . . . T .
OS/—COSX'}- sm%smer Sm%COSX—COS—ZSH}X

4 -
/4 LT
COS—COSX +Sm—sSimnx
{ln - : dr

M cosx+sinx)
( 2co8x dx @

A
= [m[L __cosx '
—Jm(Z)dx Jm(cosxﬂinx)dx
0 0
NF o |
=1 ln(-i-)x , I - @
1\ 7z
=27 ln(—z—) ’ |
& 1 . .
1:1’—111(»). .
i) © .
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Let C=(3, 1). Show that the point C lies on the line / and

16 Let A=(1, 2) and B=(a. b), where abe R.Itis gwen that the perpendicular bisector -/ of the

line segment AB has the equation x+y—4 = 0. Find the values of a and b.

)

nd ACB

o

2 >

Let S be the circle through the points 4, B and C. Show that the centre of S is given by (163 1 61)

and find the equation of §.

Hence, find the equation of the circle passing through the points 4, B and the point D = (0, 3).

] . _{1+a 2+5
The mid-point of 4B = [-—2 T ) @

This point lies on /.

l+a  2+b .,
—2—+ > -4=0
L ath=5 @ @

Now, @ and @ give us a=2 and b= 3.

So, A=(1,2), B=(2,3) and C=(3, 1).

Substitute x=3> and y=1imn x+y—4=0. @

LHS. =3+4-1

= (0 = R.HS.
s C lies on [ @
B
l
L
3 A \
C
10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 s| Amendments to be included.
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. Let the b-angle between AC and [ be 6.
Then € is acute. ' '
The slope of AC= = @
—2-eD |
g |2t
1+| = % (1)
2 :
-1 1 '
o-w(1]. ®
' A {1
. ACB=20 2tan 1(—).
3 @

Let .m be the perpendicular bisector of 4C.

%

The slope of m = 2. @

e _ 3
The mid-point of 4AC = (2, —2—). @

- C oy 3
The equation of m : y——2~-2(x 2) @
: 5
| ie. y~2x+5—0. o
| The centre of § is the point of intersection of ! and m. @ ‘

‘ ‘ ;Solving x+ty—4=0 and y—~2x+%= 0 simultaneously, ' we get

[ ’ 5

: 3x=4 .

| et g f
51 16 131

‘[ X== and y=4 = &

|

NG ®

‘; .. The centre of S= Gg,%)

i

i The radius of §

feoy ey

- . 1
36 ' 36
' 5
- RO |
10 . Commbioed Mathematios I (Matine Shmmes £ 0B (4 Feamination. 2024 i fo be included
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| 2 2
. The equation of'S:»(x“—LB) +(y—ﬂ\ :35«‘; @

X +y2—-13§x~—]3—1y+270=0

. The equation of 4B: y—-2=1(x-1) @

e x—-y+1=0

The equation of any circle through 4 and B is given by

where 1 € R.

13

For this to go through D = (0, 3), we must have (—6—

*. The required equation is Xy —2x—6y+9=0.

.
]

13
x_.....—-

6

J (-

18

11

6

)
25
) 18+}L(x y+1)=0,

+(%)2—_~ +4(-2)=0.

0]

—

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024

il Amendments to be incinded.




Department of Examinations - Sri Lanka : L Confidential

17.(a) Express 6cos2x—8sin2x in the form Rcos(Zx + oc), where R>0 and 0 <a<

ST

Hence, sclve 6cos2x—8sin2x = 5.

Express 24cos?x—32sinxcosx in the form acos2x+bsin2x+ ¢, where a b, c (€ R) are
constants to be determined. ‘

Deduce the minimum value of 24 cos?x —32sinxcosx.

®)

In the triangle ABC shown in the figare, BC = p, BAC = % and ABC = a. The point D lies
on the extended line BC such that CI}) = 2p.

Show that 4B = p(cosa + sina).
Find 4D? in terms of p and «.

[ Deduce that if 4D = 3p, then a = tan~!(5).

(¢) Solve the 'eq_uation tan (x+ 1) +tan " (x ~1) = sin”! (21) .

5

T

(@) 6c0s2x —8sin2x 6> +8% =10

_10[ 6 _ 8
ml()(mcost lOsm2x) @

? =10(—§—cos2x—%sin2x).'

:IO(coso:cos?,xusinasian),.where 0<a< % is such that cosa=% and sina=—;_£. @

l =10cos2x ). (5)

-1 4
3 R=10 and a=tan 1(«).
5 ®
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6cos2x—8sin2x =35
10cos@e+a)=5  (5)

soocos(2x+a)= —:,lz—z cos%t— @

24cos?x—32sinxcosx

_ (cos2x+1 1. o
—24(~—-——2——j—32><§-sm2x
= 12¢cos2x - 16sin2x+ 12

" a=12, b=-16 and ¢ = 12. @

24cos?x —32sinxcosx

12c082x— 16sin2x + 12

2(6cos2x —8sin2x) + 12

]

20008 (2x + o) + 12 @
T ——

min = -1

- The required minimum =-20 + 12

. =3 (5

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024
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(b) Sine Rule for the AABC :

AB p

. (7;' . i
Siny —+ Sif—
4 4

]

™

,/’l”

il

\/Zp(sin%cosa + cos%:—sin 05) @
V2p

2 2
='p(2:osa éina)‘ @

= (Lcosaf +—l—sinozj

Cosine Rule for the AA4BD :

AD*=AB* +BD? ~24B -BDcoser (5)

=p*(cosa sin&)’ 9?%— 2pleosc  sin#) 3pcosa @

Suppose that AD = 3p.
Then 9 p2 = pz (cosax sine)’ 9p% 6 pz—(cosa' sin¢) cos& @

s (cosa +sin 05)2 ~6(cos +sinaycosa =0
= coso-+sina =6cosa @ <a< %) ,
= sina=5cosa

= tana=5

-

- o= a=a'e. (5

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 - | Amendments to be included.
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12.(a) The parents of a family decide to invite 6 out of 15 of their close relatives for a dinner.
While the father has 5 close female relatives and 3 close male -relatives, the mother ‘has 3
close female relatives and 4 close male relatives.

Find the number of different ways in which

() the father can invite 3 of his close female relatives and the mother can invit‘e;s( of her
& : close male relatives, - ) T

(ii) the father can invite 3 of his close relatives and the mother can invife 3 of her close
relatives so that 3 males and 3 females are invited.

i

(b) Let U, =— for r € 2",

i d fin)=

rr 2)
Determine the value of the real constant 4 such that A — fr+2) =AU for r € Z+

11 1 1
96 4(71 +1){n+ 3) 4(n +2)(n+ 4)

Hence, show that 2 U, = for n &€ Z

Show further that the infinite series z U, is convergent and find its sum.
r=1

Find the value of the real constant m such that lim z (mU +U iy )~

H—©
O =l

12.(a) | Father Mother
Female Male Female Male

relatives relatives relatives relatives

5 3 3 4

i

5C3 @
4C3 @

". The number of different ways,. the father can invite 3 close female relatives and-the mother

(i) The number of different ways, the father can invite 3 close female relatives

I

The number of different ways, the mother can invite 3 close male relatives

i

can invite 3 close male relatives = 5C’3 b3 4C’, ' @ ‘

S 41 5><,4’
4 x 46 @

TV IRETTTR
10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 gl Amendments fo be mslm&ei
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i - Ve heias = s T T - A — — = B pey -
~ Father - ~ Mother . { The number of different ways
(|3 females |3 males o S’C_;, X 4;;{ ;'49 |

| < 2 females and 1 male| 1 fgmale andz male§ 5C % 3C « C1 4C2 =540

1 female and 2 males | 2 females and 1 male 5C1 3C % 3C2 X 4(31 =180

© e e

3 males = . 73 females ‘ 3C3x3C3,,=1

Answer = 40 + 540 + 180 + 1 = 761. @

@) fO)-Fr+)= (r+2) (r+2)(r+4) ®
R GRS Bt g
e+ 2)(r +4) @
I
=4 r(r+2)(r+4)
=4U, @ | . N
wa=4. (5) |
AU, =f) - fr+2) for reZ’.
r=1 AU, =) - A8 e
o r=2  : 4U, =@ -s& ()
| S r=30 AU =8 - 1) |
r=n-2: AU :f(n/z)lj;() o
ren-1: 4U,_, =foAA) - far 1) @
r=n : AU, = ];Qﬁ) f(n+2)
42 U, = fa)+f<2)~f<n+1>~'f<n+2)
=1 :
o 1.1 11
‘ T3 8 T Dme3) () d)
_ _11 1 1
. “;U"—%_(nJrl)(n%-B) (n+2)(n+4) ® :
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. .11 1 1
I = L -
E‘Q’OZ;U 352{96 A(n+1)(n+3) 4(n+2)(n.+4)} ®
_1
5 O
1

. 3 13 —
L Z U, is convergent and its sum = 7% @

o0

n

lim > (mU,+U,,.,)

n—®
> r=1

n n
= lim {mz U, + Z UnH_,]
r=1 r=1

H—>©

= lim (mz v+ 3 U,J
r=1 r=l1

n—0
=(m DY U,
r=1

: 11
m D=0 ©)

Smtl=3andm=2. @

|

W)
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( 0 a b L. : 2 4 3
13.(a) leta, be R, A= and B= . It is given that 2A + B = .
\3 b a A 9 5 4
- Show that a=0 and 5 =5.

‘With these values for ¢ and b, let C = ABT.
Find C and write down C.

\ 1o
Find the matrix D such that DC = (0 2} .

(b) Let z;, z, € €. Show that

() z+z,=5+7,

@) 7z, =575

(i) 77 =|a[

Using the result that (51—):;— forf;g2 # 0, show that if |z| =1 and z # 1, and also if
z

is real, then |z,] = 1.
1+2z2, ’ l 21

(¢) Express 3 +1i is the form r(cos § + isin §), where »>0 and 0 <8< %

e,

Using De Moivre’s theorem, show that -—m——
27 +1)

2 4 3
(a) 2A+B = .
9 5 4

1 2 -1 0 a b 2 4 3
2 + =
3 a 2 3 ,b a 9 5 4
2 44+a -2+b (2 4 3
6+3 2a+b 4+a) \9 5 4
oS 4d+ag=4, 2+b=3 and 2a+b%5 for any two.

& a=0and h=5. @

us t0 be mcluded
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C = ABT
®
Q0 3
(12 -1\ )
= : 6 5
30 2
50
) 5 13
. —[10 9) .
i 19 =13
cl=__—_ .
175(_10, —5)
- |
DC = 0
0 2
1 0
D= ct
Ly O
(1 0\ 1 -13
0 2) B0 -
1 (9 -13
T 175020 —10)
(0) Let z; =x +iy, and z, =x, +1iy, where x,, xz, ¥ ¥, € R.
D) z+z,=(x ) H(» +3)
:(xl":xz)“ i+ ) @
=(x— ipr (x2- iy, )‘
=7 @

- 10- = Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024
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() 22 = 04+ )+ (5 + i)

= (%, — Y1)+ KXy, + 31%)
=(0x%,— W) — iy, + »ix,) @

Z; -2y =(x; =iy X% i)

= (X%, = i)~ iy, + yixy) @

i - - .
E e ZyZn = ZyZy- @ e . - . s

(i) zz =& e D)
=2 yk
) .
=z [ .

(ZI+22)___21+22 @
1+2z, ) 1+zz,

L+5 _ 5tz @
1+Zz, 1l+zz,

= LT RZZy Y I 5212, = 2+ I+ 52,2+ F2,2,= 0

— — 12 —_ — |12 e e (2 e e 12 g
= L+[E v +aB| =at o+ LA +EE =0 @

= Zl+%+%+z;|zzlz=zl+%+;"{+21|z2|2:0
= (21—71)(|'z‘212~1):() ©)

(jz|=landz 1) ==
g
10 - Combined Mathematics I (Marking Scheme) G.C.E(A/L) Examination - 202 | Amandments {o be included.
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o 5 v \/5 .1 \
c) V3+i=21"= - L—
@ 3+ [ 2 2 J @

B+i _ 22 (cos 47 +isin47)
220+5 - 2B0+9)

5
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—D(x—

y=fx) has a stationary point at (0, 1). Show that p=-3 and ¢ = 2.

For these values of p and g, show that f'(x), the detivative of f(x), is given by f'(x)=

14.(a) Let f (x)-———pm——— for x € R - {1, 2}, where p, g € R. It is gwen that the graph of

(x—1’(x-2)’

for x # 1, 2, and find the intervals on which f(x) is decreasing and the intervals on which f(x)

is increasing.

1024
(‘7.‘*

§=2r r) for > 0.

Show that S is minimum when » = 8§,

(a) Since f(0)=1, we have = = 1.

\ Log=2 @

2

()= (x—D(x-2)p—(px+g¥x—-1+x-2) forx#l, 9

{(x— 1) (x— 2)

Since #'(0) = 0, we have 2p—g(-3)=0. (5)

. 2p=-3g

p=-3 @

Sketch the graph of y = f(x) indicating the asymptotes and the turning points.

f Hence, find the number of real solutions to the ei;uation x—1) (x¥2) =2 - 3x.

(b) A cylinder with a top and a bottom is made to have a volume of 1024z cm?, Let » cm be
the radius of the cylinder. Show that the total surface area § cm? of the cyhnder is given by

ron 230 =3x+2)— (Bx+2)(2x-3)
e o ®
_ 32 +9x-6+6x"~13x+6
(x—1)*(x—2)°
_ 3x% —4x
-1 (x-2)

_ x(Bx-4) £
L PG %) @ orx # 1, 2
4

.f'(x)=0. o x=0 orx=§. @
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0 14 2
3
—c0<x<0 ]| 0<x<I 1<x<-§— §“<X<2 2<x<o0
Signof vy OO |00 |00 | 6® | eow
SO ey | ® ®) ™ ®  |®

=® (5)

-

)

]

/

Increasing on : (~oo0, 0] , [g, 2) and (2, o)

Decreasing on : (0, 1] and [1, g‘)

Local maximum at (0, 1) @

Local minimum at (-fj, 9 ()

lim f(x)= 0 , lim f()= e
x—1~ X1+

lim f(x)=wo ,

xX—2—

im f(x)=0.

X—>1o0

®

lim f(x)= ~o0

x—>2+
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4 i j
. 1 H
1 '
§ i
\ ' \ i
o/
. : : '
AY { | ‘I
"\ 9+ ' t ,'
\ ! i '
N Lt | 7
AN I I ]
AY I 1 z
A 1 1 K
v 1 [
. | i ’
: L
. A Ly
\ 1 Ly
\ 5 ¥
A H £i
\ i /1
\\ ' I, '
\ 1 P
AN 1 7 ¥
Ay i 7 t
A 1 ’ ]
| \\ i // 1
N [ i
I A 17 i
M ’/l‘ ,//l{ :
— X .
of \lia 2
Y i
} t
1 t
1 H
] ]
i t
! i
O
i 1
R VNG
1 ]
i I
1 1
1 i
I !
(x-1)(x-2)=2-3x
_ 2-3x 3x @
R x
T G-D(x-2)
& x2 = fAx)
. The number of real solutions = 2. @
[10]
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) A1

h cm

aaaaa

L

S=2xrh 2mr:

nrth=1024z%

J= 1054 @

r

1024
 S=27w —%——k 27
B

:275(1—%2—‘1 rzj

as . ( 1024

¥
as 1024 .
EA_“W@:} 2 2
&P =512

or=8. @

ds o A o
—<( for O<pr<3.
dr

%*:—>O for »> 8.

S is minimum when » = 8. @

&)

&
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15.(a) Find the values of the real constants 4 and B such that 32 +4 = A(# —2¢+4) + Bi(r+ 1) for

P ) R
auzcn\

3% +4

Hence or otherwise, find 3
@+ -2t +4)

1

(b) Using the substitution # = x + \[J:?j , show that f \/_____ ;ln?).”
x +3 :
1.
Let J= J \/x_T dx. Using infegration by parts, show that 2J =2 + f 3 ?"dx.
X+
0
Deduce that J =1+ i— In3.

(c) Using the formula J f(x)ydx = J f(a—x)dx, where a is a constant, show that

[=X3

z
4

(s Joe=n(3)
cosx--sinx 8 27'

0

(@) 32 +4=AF -2t +4) + Bz + 1)
— (A+B)2 + (<24 + By + 44 @
Coefficients of #:3=4+B
Coefficients of #1 : 0 =-24+R
Coefficients of £ : 4 =44
.4=1 and B

"6 -

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 - “ " | Amendments to be included.
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3t° +4 1 2t 10
LD -2u+4) TiHl Po2es

2 A { 1 aE r}
3:24—4 dt:ﬂ 1 zzf Z?Lz}dt
(E+D(E" -2t +4) t+1 -2+ 4
= =f 1 =2
i+1 t —2t+4 (- 1) +3

=ln|s H[_Instz 24 44 %tan”l[t\/;)—k(? @
® 6

where C is an arbitrary constant.

. [30]
A () u=x+ Vxr+3.
+d_u:1 _X U @
dx Vat+3 X% +3
1 1
dx=—du
Vx'+3 u
x=0=>u= ﬁj @
x=1 = u=3.
1 31 > |
So, J dx =j —du =lnju|} =In3 In<3
NEFER Ml
| ® ©
v . : :
=Inv3 I
- 9 @
. 1
1 2
J= Jx* +3dx =xJx* +3 —J X dx )
0.“ X lo : /x2+3 ;;
1
-2 ¥ +3- 3dx
% e ®
10 - Combine;i Me;ﬂxemaﬁcs 1 (Matkiﬁg Séﬁéme) G.C.E.(A/L) Examination - 2024 ‘ ’ l‘_“ Amendmenis o b =claded.
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(c) Let I= J}n[——"?ﬂ—-)dx

cOS X +sinx
(4]

z
4
cos z-x]
Then 7=|In ' dx @
3 (=
cos| = —x {+sint =——x
(4 ) (4 )
(4}
z
A
s LT .
cosZ-cosx +sin=-sinx
| 2 o
T LT . T T .
COS - COS X + Sin —-Sin X + 8in =-cO0$ X — COS—SM X

4 4 4 4

4
Mg cosx+sinx)
J ( 2co8Xx dx @
0 ) )

z
)

. .
=Jm(§)dx Jm(cosicoi)scinx)dx
0

/

a9

i

N s
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Let C=(3, 1). Show that the peint C lies on

16 Let A=(1,2) and B=(a, ), Where a,beR. Itis glven that the perpendicular bisector / of the

line segment AB has the equation x+y—4 = 0. Find the values of a and b.

~

nd AC

2R

he Hnpe 7 and
he hne [/ and

[
)
o

I

Let S be the circle through the points 4, B and C. Show that the centre of S is given by (163 1 61)

and find the equation of §.

Hence, find the equation of the circle passing through the points 4, B and\t'h'g point D=0, 3).

o _ (1+a 2+5b
The mid-point of 4B = ( 5 ) @

This point lies on I

l+a 2+b
S s AR
2 T2 0

a+h=5

® ©®

Also, [ is perpendicuiar to AB.

(

. b

)x( H=1. @

. b—

Now, @ and @ give us a=2 and b= 3.

So, A=(1,2), B=(2,3) and C=(3, 1).

Substitute x=3 and y=1in x+y-4=0. @
LHS. =3+4-1

=0 = RHS.

. C lies on L @

C

10 - .Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 - | Amendmenis to be included.
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. Let the v~a.ng1e between AC and / be 6.
Then @ is acute. '
o L _‘1_1_ ™
:ilhe slope of AC= X @
1
2= (1)
- 2 _1
1+| == |x(-D
2
-1 ’
o=w(3). ®
' A -1{1
.. ACB=20 2tan 1(-—). ‘ ,
3 @

Let m be the perpendicular bisector of AC.

A

The slope of m = 2. @
L _ 3
The mid-point of AC = (2, —2—) @

. -
The equation of m : y—i—z(x 2) @
fe. y—2x+2=0
ey 5 =0 o
The centre of S is the point of intersection of / and m. @ '

Solving x+y—4 =0 and y-2x +% = ( simultaneously, @ we get

Sv=4 3.

we PA

R B 1
L X== and y=4 e &

® ®

. = (B U
-. The centre of S= (6’ 6)"

2 . 2
. s 11 A
The radius of § = J(—é—-lj +(?~2)
_ fﬁ 1
V36 36
_ B
x/; ®

3 10 be. included.
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2 2
: e 10 E ____]_-_I\ __,__2_'_5_ .
. The equation of S ( 6) +[y 6] ~i @

x* +y2—-l3§x~—1-lv+—2—q=()

*. The equation of 4B: y~2=1x-1) (5)

ie. x—y+1=20

R ,
The equation of any circle through 4 and B is given by [x—ﬁ) J{ y—l—l) —2—5—+/1(x y+1)=0,

where 1 € R. 6 0 18

3V (7V 25,
For this to go through D= (0, 3), we must have (——j J{E) s +A(-2)=0.

6
21 7
’1:9 3T @

Yy

. The required equation is X2+ Y —2x—6y+9=0. 7
' - l 20 l

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 - ¥l Amendments to b mug
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17.(a) Express 6cos2x—8sin2x in the form Rcos(2x + d), Wh(srev R>0 énd 0<a< %

et

Hence, solve 6cos2x—8sin2x =35,

Express 24cos’c—32sinxcosx in the form acos2x+bsin2x+c, where a, b, ¢ (€ R) are
constants to be determined. C '

A\

Deduce the minimum value of 24cos%x— 32sinxcosx.

; ®)
In the triangle ABC shown in the ﬁgure,{ BC=p, BAC = % and ABC = a. The point D lies
on the extended line BC such that CD) = 2p.
} Show that 4B = p(cosa + sina). 7
|
! Find AD? in terms of p and a.
| Deduce that if 4D = 3p, then a = tan™'(5).
(¢) Solve the equation tan™’ (x+1)+tan"'(x 1) =sin"" (—2~j
NG
(a) 6cos2x —8sin2x - 62 +8% =10
105 cos2x B 5
—10(100052x 1Ostx) @ -

= 10(%0032): -%sin Zx) ;

=10(cosacos2x —sinersin2x), where 0 <a < % is such that cosa=% and sin<x=§. @

i =10c0s(2x @). @
. P 1[4
..éR—IO and o =tan (3) @

qEELE o See BeR AR 9o sun mn/EEaf sajatud AT Gan Past Papers Wiki’sia Siggan
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6cos2x—8sin2x =5

10cos@r+a)=5 (5)

socosx+a) = %: cos% @

= Confidential -

24c0s8%x —32sinxcosx

o (cos2x+1 1on
f24(————2~——j—32x§sm2x
= 12cos2x— 16sin2x+ 12

. a=12, b=-16 and ¢ = 12. @

24 cos?x —32sinxcosx

i

12¢082x — 16sin2x + 12

2(6cos2x — 8sin2x) + 12

|

20cosx+a)+12  (5)

O ——
min = —1

. The required minimum = -20 + 12

. =8 (5

10 - Combined Mathematics I (Marking Scheme) G.CE.(A/L) Examination - 2024
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I (b) Sine Rule for the AABC :

= \z.p @

) ( _ LT
sin| —+eo | sin—
L 4

J
A AB—\/_Z—p(sm4cosa+cos4sma) @

SR

=\Ep[—l—cosa+——1——sinaj
2 2
=p(§osa sina). @
i
| Cosine Rule for the A4BD :
| AD? = AB* +BD* ~24B-BDeose: (5)
=p*(cosa sine)® 9 pa— 2pleosa  sin&) 3pcosa @

% Suppose that 4D = 3p.
‘ 2 .2 2 2
i Then 9p° = p“(cosax sin&)” 9 pgr 6p=(cosa sin#&) cos& @

s (cosa+sin 05)2 —6(cosa +sinaycosa =0

o= x

| => cosa+sino=6cosa @ O<a< 2) ,

=  sina=5cosa

= tana=5

= a=tan '(5). @ ‘

16 ~ Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 - | | Amendments to be included.
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.l 2) .
(c) sin 1(—-——j=tan (2). -~
N ®
Let o =tan"'(x+ 1) and f = tan~I(x —1).
a+f = tan"l(2) @
= tan(a+ ) =2 @
tan ¢ +tan f3 ‘ ;
LnerE Y 9 ‘
= 1-tanotan S @ i
x+1+x-1
= 2T 72T =) = x=2-x%
= X+x-2=0
= E-D)E+2)=0
- x=1 or x=-2. @
x=-2 is not a solution. x = 1 is a solution.
o x=1. @

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination -

2024

| Amendments to be included.
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Distribution of Marks

Paper 1

Part A = 10 X 25 = 250
Part B = 05%X150 = 750

| 1000
Total o= 10

100

Final marks |

G
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Common Techniques,of Marking Answer Scripts.

Ttis Lon"iptj sory to adhere to the foi!swmg standard method in markmg answer scripts and
entermg marks into the mark sheets. ‘

1. Use a red color ball point pen for marking. {Only Chief/Additional Chief Examiner may use a
mauve color pen.) ’

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

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

4. Write down marks of each subsection ina A and write the final marks of each question as
arational numberinal |withthe questlon number. Use the column assigned for Examiners
to write down marks.

=

Example: Question No. 03
(I} eerrerecrercerescirnestatan e nrn e e ee e naannnes \'/
(ii) ererereteaseaarrerteeeaeesaeaesbraanoeaeeesairreaeoren
(]} ceerrercrecrscrserrcereercecscnnmn e nssessnane

.......................................................

MCQ answer scripts: (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 responsxb[hty of using correctly prepared
and certified templates

2. Then, check the answer 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 occasions, if the
erasure is not clear write off those options too.

3. 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.

16 - Combined Mathematics If {Marking Scheme]) G... (A/L) Examnation 2024 Amendments to be included. 2
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B SF,"U‘C'FU"?@ essay type and assay type answer scripts:

1.. Cross off any pages left blank by candidates. Underline wrong or-unsuitable answers. ‘Shovx‘i

areas where marks can be offered with check marks.

2. Usethe right margin of the overland paper to write down the marks: °

© 3. 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.

4, Addthe 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.

i

Preparation of Mark Sheets.

Except for the subjects with a single question 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 paper 1l Marks in the paper !l Column and wright the relevant details.

= L

Hkk

»

%)

- Combined Mathematics Il (Marking Scheme) G.C.E. (A/L) Examination - 2024 Amendments to be included.
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1. A particle 4 of mass 2m and a particle B of mass m moving on a smooth horizontal table along
" the same straight line towards each other with speeds # and 3u respectively, collide directly. After
the collision 4 and B move in opposite directions. The coefficient of restitution- between 4 and

B is e. Show that e>é.

Z.O
i v v,

For the system I=Ad(mv): —

0=-2mv, + mv, — (2mu — 3mu) @

W —v,=U L
Newton’s Law of Restitution: |
v, + v, =e(u+3u) @
vty =dey e e 2
(1) and (2) = 3v,=u+deu
2m=i0+a0u>0  (3)
—3v,=u—8eu

v2=%(83——1)u )

For v, >0, we mgst have e> % @

5

E 10 - Combined Mathematics II (Matking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments o be includ
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2. A particle is projected from a point O on a horizontal ground, with an

initial speed u at an angle @ (0<9 <g—) to the horizontal. The particle

~

- - - * \ - - . .
hits a vertical wall which is at a horizontal distance / from O at a height
h (> 0) from the ground (see the figure).

2

gl : : g
Show that %=7tané —zg—zseczﬁ and deduce that sin20 > £
. U -

.
U

N

S=ut —at

1 2. _
> o —> [=ucosft @

-

= _ ) 1 5
fhmusmGt Efgi— @

2

1 -

. h=usiné — =
P HSY s 0 2gu200529

~ '. 12
" = h=I[tanb g"—z—seczé @
2u
150 = Itand > Esec? 0 ©)
2u2
. 2tané >_g_'{ *

1+tan?0 o?

N Zs;nﬁc?sf >§£_
cos“@+sin“ @ u

. gl
= sin26 >;[——2—. @

10 - Combined Mathematics T (Marking Scheme) G.CE.(A/L) Examination - 2024
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3. A particle P of mass m lies on a rough inclined plane whose
inclination to the horizontal is 30°. Particle P is connected, by a
light inextensible string passing over a fixed smooth pulley at the
top of the inclined plane, to a particle O of mass 4m which is
free to move vertically (see the figure). The part of the string on
the inclined plane lies along a line of greatest slope of the plane.

The coefficient of friction between P and the plane is % The system is released from rest with

the string taut. It is given that P moves up the inclined plane. Obtain equations sufficient to
determine the tension of the string.

¢

. F=ma .
y R-mgcos30° =0 @
B
. R—~—2-—mg
} F= —R ﬁng @
A T—F-mgcos60’ =mf @
. _gy_ Mg _
. I'-F 5 mf
‘ l’ dmg - T =4mf @
\
10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendmenis to be included.
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4. A car of mass M kg travels along a horizontal straight road with its engine woiking ata gonstant
power of P W. There is a constant resistance of R N to the motion of the car. Fmd the accelerauon
of the car at the instant when its speed is # ms™. .
Now, the car travels at a constant speed up a straight road that is 1nchned at an angle 8 LO <f< ZJ
to the horizontal. Find this constant speed if the car is subjected to the same resistance R N and

have the same power P W.

—5> g ms> .
> #ms™

“ RN FN

F=pa : —

£
v

F=ma:/” F-R-Mgsnf=0 @

P_ R Mgsiné
v
S .
R+ Mgsiné )
10 - Combined Mathematics Il (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments o be included.
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| 5. A particle P of mass 2m is connected to two fixed points 4 and . Y
| B lying on a vertical line by two light inextensible strings each of
length /. The particle P moves in a horizontal circle with a constant

angular velocity @ with both strings taut and making an angle 6

24
A .
ey

~

- =

ek S - -

A
i

[

t

1

1

!

{

M

0<8 <%) to the vertical, as shown in the figure.

“Show that the tension in the string AP is m(lw® + gsec 9).

B
l
F=ma :
@ ‘t‘ Ticos@—T, cosf-2mg =0 @
I ~T, =2mgsecd] ————————— €y @ .
@ —e— " T;sin8 + T, sin @ = 2mlsin & o* @
YL L o o R — @ 6
(1) and (2) = 2T, =2mgsecl 2mlo® +
= m(lco2 gsecl). @
i
10 - Combined Mathematics Il (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments to be incl.
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1 ) s
5 .Also, leta=gu+vandb = u+fv, where o, § € R.
If the vectors a and b are perpendicular, and a + b is parallel to u, find the values of & and B -

|6, Letwand v be two unit vectors such that u+v=

a-rb = {qu+v)+{(u+pv)

* 0= au-utogfu-vtveut+fvev

N - 1,1 ,

: 0= a+ap-trlop —n &
a+b=lu , where 1€ R. T @

@) u = (cutv)cut(u+pvyeu=lu-u

(2)v = (qu+v)ev+(atpv).v=Aiu-v

o 1 A
il -+ = = L
214 4p=2 &) @

(3) and (4) = a+—3—+~2—=a+3+2/3

= p=-1 @

Now, () = a=1. (5)

(*]

)

10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments to be included.
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]

7 A uniforim rod AB of length 4a and weight W is kept in equilibrium with
'1ts upper end B against a smooth vertical wall and the lower end 4 on
‘smooth plane inclined at 30° to_the horizontal by applying a horizontal

force P to the rod at the point C, where AC = a. The rod is inclined at.
30° to the inclined plane, as shown in the figure. Find the value of P.

—  pos-Rrsin30°=0 (5)

. P=§
7

1! Reos30° —W =0 @

2w

F

| S."R=

A\ Pxasin60’ +W x2acos60° —§ x4asin60’ =0 @
Px—“‘g—i-kW—[P—%)Z\E:O

3P +2W — 4J‘P+ x2/3=0

33P=6W.
P2
4 B
10 - Combined Mathematics I (Marking Scheme) G.C.E.(A/L) Examination - 2024 | Amendments to be included
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1 8. Two particles 4 and B of mas
 a plane ‘inclined at an angle

light inextensible string an

4

d kept in equilibrium by a force P applied to 4,
as shown in the figure. The line of action of P and the string lie along a
line of greatest slope of the plane. The particle 4 lies on the rough part
of the plane and the particle B lies on the smooth part of the plane. The
coefficient of friction between 4 and the plane is 1

Show that 2’\/5}’—3mgl < mg.

ses ‘m and 2m respectively, are placed on

Z o the horizontal and are connected by a

2

=

For the system: Val

. F=P 3mg

P—F—mgsin—;ﬂ—flmgsin%=0. @

1

NP

y R—mgcos—z—:() @

For the equilibrium:

1,17
2 R

. lp__ 3mg

2

" EI\EP - 3mg‘ <mg.

&

< M8

S

®
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P(AIB) 1 and;.

9. Let A and B be two events of a bample space £2. It is glven that Pld) = 1 0

7
o P(B|A)— 3. Find P(B) and PAUB). >

RGO

P(Bn4)_ 3
TP 10 @

31
s PBOD=5 % '5% ©

&

P(AIB)=—1%

L PUNB) 1 A
YU PB)Y 10 @ )

. _ ik S 3
- P(B)=10x P(AN B=10¢ 2= & ©)

P(AUB)=P(4) KB) P4 B

_1.3 3 37
=5v5750 500 ®
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10. The median,.the mode and the mean of the following seven observations, arranged in the ascending|
order, are 5, 7 and 5 respectively:
1,3, 4,p, g, 7, s
Here p, g, » and s are real numbers. ,
Find the values of p, g, » and s, and show that the variance of the seven observations is 3—7§

Median = 5.

r=s. (¥
Modé = 7.
At least two of ¢, », s must be 7%. @

Let us take 2 of them to bé 7° and the other one be a.

o " Mean= 5
1+3+4+5+7+7+a
5= > ®
35=27+a
a=8.

So, g=r=7 and s=8. @

Variance = %[(1 5P+ (-5 + (@ =5 +(5-5 +2(7-5F +(8— 5)2]

= -;—[16+4+1+8+9]=¥. ©F

10 - Combined Mathematics II (Marking Scheme) G.C.E.(A/L) Examination - 2024 .| Amendments fo be included.
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10f
5f
|
| .
0
k The time taken by P toreach A =155 '

The distance travelled by Q from 7=10s to f=13s
. : 1
=The area of STRU = —(SU +TR)xUR
aof STRU =3 PUR (5

= %(10f+5f)x5'
75
=>fm (S
The distance from O toA = Area of OFQ,R @
=—12—><(5+15)><5f=50f m @

Given:125=50f—%5—f ©)

250=25f | B
S wf=10 (9 40

e e e s o e e S o e e m an 200 . T e i i R B o o i O G % . e S . T G T e T T T e ot Gl e T S BT T A ey ey e S e s e
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Suppése that P and Q meet at 1 =(15+1,)s.
They meet when Area RTVX + Area RWX = 125. @
ie. when AreaRTVW = 125.
TRxRX =125 (5)
5fxt, =125 @
50xt, =125

_125

A7 =258
50

~.Pand Q meet at r =(15+2.5)s

N o =17.5s. @ ' 53

2003 m

P® L

&

- The speed of P relative to Q=10ms™. @

X(Q,R)=%0§——Ol/_§ms”l +
=103 ms™ + @

10 - Combined Mathematics 11 (Marking Scheme) G.C.E. (A/L) Examination - 2024 Amendments to be included. 15
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VPR =VP0+VEer - (5)

f =20 ms™ @
10
The requied distance = XY
=(450-200) m
) =250 m. p”

10 - Combined Mathematics If (Marking Scheme) G.C.E. (A/L) Examination - 2024 Amendments to be included. 16
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) a(X,E)=F —»—
a(Y,X)= y
f
Fy a(P,Y)=H7
’ f2
For the forces
ApplyF=ma:
For the system —:
O =M F, + M, (F, - f,cosa)+m(F, - f,cos a— f, cos(a— ).
) For Y and P ? :
. (MZ+m)gsina=M2(fl—F1coso:)+m(f1+fzcosﬁ;1§cééa). '

® & &
For P ‘VV o 7 o
mgsin(a—ﬁ)=m(f2—ﬁcoso:—lﬁcos(a—ﬁ)). P
©, ®

10 - Combined Mathematics II (Marking Scheme) G.C.E. (A/L) Examination - 2024 Amendments to be included. 17
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Consevation of energy :

«mu ='—~mv —mgasmﬁ .
2 2 '

sV =u’+2gasing @

\ .
.; R-mgsinf=m— @
- @
py 2 . :
~ R a(u f2gasm6)+mgsm@ @

R=0 when 9:2875 @ ‘
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m I I ’
0 =—| u*+2gasin— |+mgsin—
, a(u gasin 6) mg sin e @
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a Let 4 be the module of elasticity.

_l JZag We shall apply the Principled of conservation of Energy :

k]

‘ %mega+mgx2a=~;—i%?—)—2— @
] SROING

” 3mga=2Aa

T‘L

Vmg 2a

10 - Combined Mathematics 1l (Marking Scheme) G.C.E. (A/L) Examination - 2024 Amendments to be included. 20

PEELE CEn aE SBued Dami0 ppp gHa sa/EEn6 sa/E0us g mHa0 Past Papers Wiki s2a Stszan



https://pastpapers.wiki/

v

L3

i)

. Department of Examinations - Sri Lanka

Tet X =x—5—a.
3

Then X =% and ¥=3% @

Now (1) becomes X +@*x =0. @

.2 Confidential

At the centre X =0.

MG
.. _Sa
 C)

}Zt:O when x=3a.

=

.

.~. The amplitade - 3a —5?& = —432 @

The Peﬁod:z—” =27 3‘1. @

o 3g

15

21
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For the motion under gravity from A to O,
v =ut+2as:

v =2ag—2ga

=0 @
v=0.

.. P barely reaches O. @ | 1 0

f | | The time fromBto A=T, . .- -
8 e
: ThenT =— (:)
i , : 1 @
_ o l ,
@ =1m—cos (7 @

AN

S

z
3

5 1%

®

»—-n;ﬁ
il

32
‘ o The tlme fromA to 0 —-T

+ V w+at :

0=y2ag —¢7,. (5)

‘ 2a
= ®

*. The total time fromB toO=T1 +T, .

1 ’.’Za 27z 2a

2a
%(27z+3\/-3_). @
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|

[

;,

:

P a

- =

[

E

!

E

!

: ob=0c+cp (5)

1

| i

| —2ay+Lan

i " aytoau @*@

| 1

; =—au+2
72 (5

DE =DO+0A+ AE
=—%au—2av+au+}w=—i—au+(/l—2a)v
0D LDE=0D.DE=0 (&

: | , (zau+2av] (%au+(ft-—2a)v)=0 @

—l—azu-u+—a()u—2a)u-v+a2v-u+2,a()u—2a)v-v=0 @
4 . 2 ——

e

St L
=1 1 1 =1
T2 2

1

Za+4(ﬂ 2a)+— a+2(/1 -2a)=0 @

91 3 2a
—=4g—-—a+—
4 4

10 - Combined Mathmaﬁs II (Mrng Scme) G.CE. (A/L) xamination - 2024 Amndmen’cs beincluded. 23
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| 2&:461_.2
VY

f : S
et ©
1 | | 40
" OF=0D+DF (3)
@ yu:%au+2av+ﬂ(—§-u—§v} @
1, ge o bBe
y—§a+,82 and 0=2a 3 +
B=6 and y_zzﬁ
oF =12y (3).
30
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B 4

+
2

a=E (3)

1 NE) )
—> P+ fP+Px——~3p N2 = [P~
SR I

p=2. (5) 45
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M /
V7P 77p
g
ES fa

N ﬁPasine—M=o @
N

M =xﬁPa-—

VT

= «/gPa @

Moment of the couple = @PQ @

) * 10 - Combined Mathematics IT (Marking Scheme) G.C.E. (A/L) Examiation -2024 Amendent to be incIu. 26
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a
(i) Fortherod DC': wa , D

R x3a~W x2acos60° =0 @

(i1) For BCD : FB—\

R, x3a—2xW x2asin30°
~R, c0830° x7acos30° + R, sin30° xasin30° = 0

W3 w1
3R, =2W+—xTX=——x~
R, 3 T3

12

15

10 - Combined Mathematics II (Marking Scheme) G.G.E. (A/L) Examination - 2024 Amendments to be included.
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For BCD : ——»

I\’zcos30°—R cos30°-x=0 (5).

_1W3 W43 SJ—W 4( @

9 2 3 2 18

* Y —2W + R sin30° + R, sin30° =0 @

y—ow W, 1 1W 1

372 9 "2
—2W--—--14W
18

i

11w
RLANG

42 121 . [i6d
R= /—+— W= |2 W——W
v b 81 81 81 ®

R s
MW

B

| tanb"—y-— *11
X o 4J"W 43
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Ll

CD = 2asec60°

A @ | #B ' =4a
| , |

m Px2a—Wx(a+4a)=0 @

60°
2w

30°

S - e 5 ck
60° Gw 90

3w

60°

30
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Rod Magnituder‘ Tension /Thrust
AB 3w Thrust
—— ,
BD 2W Thrust i
| DC V3w | Tension )
CA \3W Tension
BC V3w - | Thrust
50

10 Combmed Mathemaues II ( Markmg Scheme) G. C E (A/ L) Exammatlon 2024 Amendments to be mcluded

;ﬂ!liﬁ]ﬁ oEE 65E Bipl azsil gup Ut 5n/EEnG sa/a0ua gm mEzd Past Papers Wiki cda Saszan

1

30


https://pastpapers.wiki/

P

31

' Cbnﬁd_ential

By Symmestry the centre of mass G line on thex—axis.@
Let OG =X.
. Tﬂ(az—xz)pxdx '
S >+
jz(az——xz)pdx
0. . N
(azxz e
'“ e OO,
(azx——x—

a a
2 4
3
a-L
3

0 - Combined Mathematics II (Marking Schieme) G.CE. {A/L) Examination - 2024 Amendments to be included. 31
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/‘\ l |
\
'
i
0 i T
1
I’»
i | - BN
| By symmetry the centre of main G line on the x - axis. @
1' letOG=X . ,
: fhﬂxztahza~ ' ‘
i pxdx
i . X = 0= = :
’ . Ihz 2 , @ * '
| | 75X tan a-pdx
¥ '
|
¥ 1h
i
I /. , -
3,
K
_4_ 3 (5
P4
3

= The distance to G from the centre of the base

10- Combined atetics I (Marking Scheme)} G.C.E. (A/L) Exaination 2024 Amendmnts to be included. 3
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oy

By symmetry the centre of main lies on the line joining O and P. @

Distance to the CM. from P

“"Where m= -§ wa’p.

Object Mass
1 N2 s 2N 367}
E w (2@} 2&/%/3 7 Z Zaj = 2
=—na’lp=4.m
" 22(2a) p 20+ (2a)
\_/ 8
1 3 1 1a
=—7na p=8 =—
p=38m 1
Zrxa’p=m 2a+ %Z
ﬁ ‘ | 19
A2 =—0
8
s *
2

4/lmx—35+8m li—a—m }23~(4A+7)mxx @

6/%a+22a—§a=(4/1+7)f |

_ (482+157)
S T8@aT)

48,3,+157
=2a
ek ®
S48 +157 =644 +112
45
NG
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F
R 4
y ) /l>“*':>;1>>1.'(::>
1‘ i / '

by N .
o e ot i 2tk s e 2t 30 g e e+ .o o S i Tt S B0 o S i i Tt e e it e e o e e S e
=
ES
- e -y
i
i
|
|
i
i
|
{
2
- " T S AE——— " - . - S— W — T — - . T ————
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Let E, be the event that i balls out of the 3 balls drawn from B, are black ;i =1,2,3.

c:C 6
PB)== "5
3C | 1
P(E)= 5, 10

L W )
E P(WIE})zg
1
3 B
< :
EZ P(WIEZ)zg -
2
3 B
0 W
ES 7 P(WIE}):O
1\p
Total Prabability Law : f

P(W)= P(W]E )P(E )+P(W|E )P(E2)+P(W|E )P(E )

3. Lo

2 1 1
—X —X—+0x—
3710 3710 10

+

10 - Combined Mathematics II (Mgrng Scheme) G..E. (A/L) xamation - 2024 Amendments to be included. 35
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Baye's Theorem :

)
Coded time 7 X, fx fx;
(in minutes)
0-2 2 1 2 2
é 5.4 1, 3 1 3£ 9f, =54
| 4-6 9 5 45 225
6-8 5 7 11, Of
8-10 1 9 9 |81
56+3f,+7f, | 460

10 Combmed Mathematlcs I (Markmg Scheme) G C E (A/ L) Examlnatlon 2024 Amendmentc i he mduded 36
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124 f, + £, =20

;ff"f:s&wmm —as (10)
if 20 ’
2

i=1

C3F TS, =32 e @)

(0).(2)=f=6 ad f,=2-(5)

L

Standard deviation = 43669—(4-4)2 + @
fords0
=+/3.64 @

~1.91

Model Class:4—6

Mode =L+ Al c
A +A,

= :!—/——-—-—9_6 \>< |
4 (9—6)+(9-2)J 2 O

44 -—3-—)><2
3+7

a

10 - Combined Mathematics IT (Marng Scheme) G.CE. (A/L) ‘Examination - 2024 Amendments to be included.
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Let the actual times be y.

Then, X=<—

s y=2x+10. (3)

J=2%+10

L y=2x44+10

Actual mean =18.8 @

. O, =20, @

=

Acmalsd. =236 ~2x191 =382 (5)

Actual mode = 2x4.6+10
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