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Distribution of Marks

Paper 1

Part A

10 X 25 = 250
PartB = 05 X 150 = 750

1000
10

Total

Final marks | = 100
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Common Techniques of Marking Answer Scripts.

It is compulsory to adhere to the following standard method in marking 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 single line and authenticate the alterations
with Examiner's initials.

Write down marks of each subsection in a A and write the final marks of each question as a
rational numberina D with the question number. Use the column assigned for Examiners to
write down marks. '

Example:- Question No. 03
(() et s
........................................................ i A
1] PPN
i, v
() coreeeememmeamseesssemserssessssessensesssssasiansesnns

e (i) _:_ + (i) _g__ + (i) _..i___ : 12

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 responsibility of using correctly prepared and
certified templates. :

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. ' '

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.

07 - Mathematics I (Marking Scheme) G.CE. (A/L) Examination 220241 Amendments to be included.
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" Structured essay type and assay type answer scripts:
1. Cross off any pages left blank by candldates Underline wrong or unsu:table 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 questlon 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 guestions have been answered against

» instructions.

'

Q

4. Add the total Carefully and write in the relevant cage on the front page. Turn bages‘ 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. '

S

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 Il Marks in the paper Il Column and wright the relevant details.

%k k

)

&
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Part A

1. Letd = {reR:5-{20-9] 22} and B = {xe R:|26~8| < 6}. Find AUB, ANB aid B ~.

A={x€eR:5—~[2x—9]|=2}and B = {x € R:|2x — 8| < 6}.

~x€EA e |2x—9|<3and x€B & |x—4] <3.

. 4 . p- ; ”~
.3 9/2 6 1 a 7

or
PA={xeR:3<x <6} and B={xeRl<x<7} @

or

- A=1[36] and  B=(L7)

' 7

AUB={xeR1<x<7}=(17) @
ANB={x ER:3 < x < 6} = [3,6] @

B-A={xeRl1<x<3}UxeR6<x<7}=(13)U(6,7) @

25
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4

A-([ANBNC)=An (AN B NC) (Using the definition) @ o

= ' =ANn(A"U(BNC)") (De Morgan’s law) @

=(ANA") U[AN (BNC)") ] (Distributive property) ‘

=0 U [An (BNC)'] (Empty set)

o]

=An (BNC)

=A — (BNC) (Using the definition) @

25

oM
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e compound propusition (p= g}V (pAY) is logically equivalent to the compound
 ~p Vg,

p q | p=a | pAq | @=V@eAd | ~p | ~pVgq

T | T | T T T F T

T F F F F F F

F | T [ T F — T . | T T

F F T F | T T T

QO 00 O 0

The truth values of columns 5 and 7 are identical.

~ (@ = V(@ Aqg)and ~pV q are logically equivalent.

25
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\1‘(‘

4. Let p€Z. Using the method of contradiction, prove that if 2 420 +7 15 odd, then 7 is even.

Suppose thatn® + 2n + 7 is odd and n is odd. @

Then,n = 2k + 1,wherek eZ. @

n*+2n+7 = Zk+1)3+2Q2k+1)+7.

=8k3+ 12k +6k+1+4k+2+7. @
T=2(4k3+6k2+5k+5).®

Since 4k> + 6k? + 5k + 5 € Z, n3 + 2n + 7 is even.
This is a contradiction. @

s ifn3 + 2n + 7 is odd, then 7 is even.

o

£)

25

[
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logio(x +15) =2 —logypx

= logip(x + 15) +logipx =2

= logy x(x + 15) = 2 @

= x(x + 15) = 10% @
= x% +15x — 100 = 0 @

=2 x-5)(x+20)=0

=2>x=50rx=-20 @

x = —20 does not satisfies the equation.

x =5 satisfy the equation.

ax=s (5)

25
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6. Tind all real values of % that satisfy the inequality —-——xf 5 i~<1

X
x—2

1
--<1
X

x2—(x—2)—x(x—2)
x(x —2)

- x+2 <0
x(x—2)

<90

For identifying -2, 0, and 2

O,

x< -2

-2<x<0

0<x<2

2<x

Sign of
x+2

x(x—2)

)

Sl
=

)
SIe)
=)

€.
CYIC!
=(-)

+)
(D)

=)

~The required answer: x < —2 or 0<x<2

(—e0,—2) U (0,2)

25
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6

=32 and 5= 50

fg(x)) =3g(x)+2 @

6
=3 t?

 18+4x+6 @
- 2x+3
flg@)) =3

& 4x+24=302x+3)

Interchanging x and y in y = 3x + 2, we obtain

x=3y+2
x—2
3

S fTI) =

.‘.y:
x—2
3

6
- _g(x)—z_@—z_6—4x—6 @
) = —F—="— = 3T

FFH ) =1 @ —4x=6x+9

25
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8. ‘Let A =(5, b) and B = (=1, 35). bé two potts, where 5 & R Also, et € be the mld-pemt of A8
Fiud the values of & such that 4B is perpendicular 0 OC, Where Qi the ongm

. AG D)

(4}

B (-1, 3b) o

C=(2, 2b) @
2b

The gradient of AB =m, = >

The gradient of 0C =m, = %

S AB.LOC@mi'm2="'1

(ONOXO

w

—2b  2b
_X — T

6 2

s o 25
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13

ym

r'y
h 4

X m

x>+ y2=169 —— (1) @
LION ax ay _
Q. 242y 20 @ @

Whenx =12, (1) =144+ y? =169
sy=5_ (+y>0)

dx__o2 _
7 = 0 ms

1

Now,

@ = 12x02+5% _0
dt ly=12
.y __l2x02 12 1
) dt ‘x=12 - 5 - 25 ms @

25

07 - Mathematics I (Marking Scheme) G.C.E. (A/L) Examination - 2024 1 Amendments to be included. 12




Department of Examinations - Sri Lanka - Confidential

ll" Find the area of ‘the region ‘enclosed by the curves y=x% and y=dr—s2

)

9]

At the points of intersection, x% = 4x — x?2.

This givesus x =0 orx = 2. @

The required area = foz{(4x —x%) —x*}dx

2
= f (4x — 2x%) dx
0

Wt

25
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% Answer five questions only.

Find the niiniber of smudents

(i) who have obtained A grades for all three subjects;

a)A

Mathematics ===t

- Science

O,

English

() Let x be the number of students who have obtained A grades for all 3 subjects.

Given: 9—x)+(G—-x)+(B—x) =10

22—-3x =10

Sx =4,

07 - Mathematics I (Marking Scheme) G.C.E. (A/L) Examination - 2024 1 Amendments to be included. 14
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e Science

Mathematics

English

(ii) Lety be the number of students who have obtained A grade only for Mathematics. |
Then 20=y+9+1 o A
-~ y = 10 . @ ‘ | i | |

(iii) The number of students who have obtained A grade for English

=40—(10+5+5+8) ' :
=12 o S
80

(®)

-~

wAQVT | D (p Vv1IANQVT)

<
ﬂ
Q

m o =)o S]] )<

e T I T B T T e~
TR TR T T T T T TS
T T I T I T I I

T BT BT - S A § -} - | e | B

ST T I IR
B S e S T T R 1 B TS
I T S T T

Y
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The truth values of the columns 5 and § are identical. @
Hence the result.

35

). -
(@) ®
~pVr [ @VOA(~pVT) | qvr | (@)= (b)

<
l
S

I I s T T
TR IR T S S 1 G
IR e T T T
T T I e e s s 1 s TS
T T T G P T
I T B BT AT
oo | N NN
NN N N NN

&

35
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12.(a) Using the Principle of Mathematical Induction; prove that

: T for all neZ",

=

(B et fo) =

— r . for rez”f
(r+2)

Find ¥, such that U, = £()= f(-+1) for r& 2"

&)

Show that :.

€

" Henee, show that > T, i convergent and find its sum.

Also, find Y. U .

(@) Forn= 1, -

-~ The result is true for n = 1. @

Take any p € Z* and assume that the result is true for n = p.

. zp: 1 _p
Y LGr-DEr+D 2p+1

p+1

. 1 N 1 1
o ; @r—-D@r+1D Li@r-DEr+ D) T D@ +3) @

| Ztames O
s : , T @p+1) | (2p+1)(2p+3)

_ p2p+3)+1
- @p+1)(2p+3)

o 2p*+3p+1
- : , . @p+D@Ep+3)

07 - Mathematics I (Marking Scheme) G.C.E. (A/L) Examination - 2024 1 Amendments to beincluded. . 17
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__Qp+D@+1) 
T @p+1D@2p+3)

T 2p+3
Hence, if the result is true for n = p, thenitistrueforn =p + 1. .

We have already proved that the result is true for n = 1.
Hence, by the Principle of Mathematical Induction, the result is true for all n € Z™.

: | 55

) |
Uy = )~ fr+ 1)

_ T r+1
(r+2)2  (r+3)?

_rr?+6r+9) —(r+ D +4r+4)
- (r+2)%(r +3)?

_r3+6r2+9r—r3—4r2—4r—r2—41"—4
- : (r+ 2)2(r + 3)2 . ;

r’+r—4

T+ 2% +3)2

| 30

r=1: ffyl?f(l)—f(Z),

r=2 :  w=f@-fG

I o
r=n i Uy =f@-f@+D)

Yu = fO-fo+D

07 - Mathematics I (Marking Scheme) G.C.E. (A/L) Examination - 2024 1 Amendments to be included.
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&
Il
O| =

o

0
~ ) u,isconvergent and has sum = 1/9.

50

15

[
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13:(a) The roofs of the equation 2 +px +¢=0 ate -3 and 5; where 5, ¢€ R.
Find the values of p and g
Using, these values of p and g; find the value of the constant r(& R) for which the. equation,

XF kg =0 has squal “oots.

(@) Let p(o) =28+ +(a+ 4+ 6, whete 2 € R, It Is given that (x—2) is a factor of 4.
Find the value of @
‘Wheti @ has. this valus, facterize p(#).

Also, solve the inequality plx) >0,

a) Substitute X = —3: 9—=3Pp+ G =0 ceorrriiiiiiiiiiir e, (D @

~

Substitute x = 5 254504+ g =0 .ceitiiiiiiiiiiii e 2) @

Dand(2) = p= -2 and g= -15

30

x2=2x—-15+7r=20

A=4—4(-15+71)=0

. 4460—-4r=20
.'.Qr=16 @

b) (x—2)isafactorof p(x) =2x3+ax?+(a+4)x+6

&p2)=0 @

S 16+4a+2(a+4)+6=0
& 6a+30=0

20

& a=-5

25
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p(x) =2x3 —-5x>—x+6

| =4(x—2)(2x2—xﬁ3)
= (x—2)(2x—3)(x + 1)

20 |

p(x) =0 &x=2 or x=§ or x=-1 @

—o<x<—1

1< <3
*=3

2

3
—<x<2

2<x<00" "

Sign of

p (x)

oo

é(—),

OO®
=)

O®O®
=)

ESIESIeD)

= ()

p(x) >0 & —-1<x<

@xe(—l,g

)or 2<x<

3
2 |
) U@,

55
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14:(a) Find the first 3 terms in. the expasision of (1 —¥~)° i ascending

Hence, firid the valne of & such that the coefficient of x* in the expans o1 o
is 18.

4y = 500° 600 (1»;{11}3 B{1 % 1.01 41

Firid the valiie of 3.

D —x—a)f=[1-G+a2)

=6cy~ Sc;(x+x%) + Scy(x +x2)% + -

=1-6(x+x%) +15(x2 + 223 + x*) + -

L3

=1-6x+9x%+ -

35

k+x)A—x—x2) =k +x)(1—6x+9x2+ )

The coefficients of x? in the expansion of this= 9k + 1

Given:9k+1=10

25
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b)

A; =500 000 + 500 000 x‘lbio— B

=500 000 (1.01) — B

A, =A,(101) - B

= [500 000 (1.01) — B](1.01) — B @
= 500 000 (1.01)% — B(1 + 1.01) @

A3 =A,(1.01) -B @

= [SOOkO(V)b (1.01)2-B(1 + 1.01)](1.61) -B

= 500 000 (1.01)3 — B(1 + 1.01 + 1.012)

15

AGO = O

& 500000 (1.01)%

& 500000 (1.01)%° =B (%23—:11)

60
- _ 500000 (1.01)
100 ( ( 1.01)60—1)

~ 11122.22

30
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15. Let. the line /; be. given by 4y =3x-+1, The point 4'= (4,4) ,ﬁgs on T, Find the valug of 4.

Suppose  that the line 4, is parallel to J; aiid passing through the point (4,
of 1, '

Let B be fhe point of
is pe to I

ié Bquation

he y-axis, and © be the point on /; such that 5G|

Let B be the poiit. such that 4BCD is a parallelogram. Find the coordinates .of D,
Also, find the area of 41

Since A = (a,4) lieson [, S

4Xx4=3a+1.

The gradiant of ; = . @

Sihce [, is parallel to [, the gradiant of [, = ?35'
The equation of [, is given by
3 .
v+ 3= z (JC — 4)

Le.dy = 3x — 24.

25
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N é,)‘“

LetC = (xg,¥0)- @ ‘
Since Cisonly, 4y, = 3xo + 1. e (1)
Substitute x = 0 in the equation of [,.

We get 4y = —24.

~B=(0,-6) Q

The gradiant of BC = —.

Xo

Since BC is perpendicular to l;, we have

= 4xp + 3y, = —18 @ -------------- 2)

(1)= yo=5(3x% +1).
Now (2) = 4xo+3 (3%, +1) = —18.
& 25x5 = —75.
Xp = —3and
- Yo=2(-9+1) = -2

~C =(-3,-2).

07 - Mathematics I (Marking Scheme) G.C.E. (A/L) Examination - 2024 1 Amendments tobe included. - 4 25
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LetD = (Xll yl)

The mid pointof AC = (— —)

The mid point of BD = (’-‘i M) .

2’ 2
Since ABCD is a parallelogram, these two points are the same.

X y1—6
-.2—-1and 5=

~xyp=2andy, =8.
~ D =(28). '

.

1.

30
AC= \/(5+3)2+(4+2)% = 10. @
BC= /(-3)2+ (=2 + 6)2 = 5.
- The area of A ABC =§ x 10 X 5 = 25.
Now, the area of ABCD = 2 X The area of A ABC
20

07 - Mathematics I (Marking Scheme) G.C.E. (A/L) Examination - 2024 1 Amendments to be included. 26
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i

{1927 ~r3)

i sheet f metal.

& radins of re

Express & in terms of 7, and show that thé volumie Vem®, of the cylinder s given by

)

a)

lim (*-1)°
x-1 (Vx—1)(2x2-x—-1)

o (=D +x + 1)?
= VF— D@ DE-D Q

(x—D*+x +.1)2
w1 (E—D2x+1)

iy Y- DOEH D +x + 1)
= o Wr—D2x+ 1)

o (D +x+1)? @
—}CI_)I’I% 2x+1)

wh

35
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b)

) = In (c%e* + 522 + 3)

1 1 '

= : ) : .(x*e* 4+ 4x3e* +"10x
2,/In (x%e* + 5x% + 3) (x*e* +5x% +3) ¢ ) N\

i) —[(2—3x%)7(x + 2x%)° ]

= (2 —3x2)7. 5(x + 2x2)*(1 + 4%) + (x + 2x2)5. 7(2 — 3x2)e. (—6x)7 ' @

o d (33"2 +2x3)
fil) —\———

dx \3e** — 2x3
(3% —2x3)(6xe™ + 6x2) — (3¢ + 2x3)(6xe*" — 6x?)
(3e** — Zx?’)2 - o
50

R hcm

Given: 2nrh + nr? = 192w

2rh =192 —r? \

192—r2
~h= -
2r

07 - Mathematics I (Marking Scheme) G.C.E. (A/L) Examination - 2024 1 Amendments to be included. 28
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o

Now, V = nr?h @

35

@ _1 192 — 3r?
dr_Zn( ™)

3

av
—= ) & 192-3r2=90
dr

© r=8 (+vr>0)

d—V>0 for0<r<8 and £Z<0 forr > 8.
dr dr

&~V is maximum when r = 8.

30
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Using: Simipson Rule, find au approgiimate value for J

¥
g2y
Hence, find an approximate: value for J (

7

In

1 ;A+B+ c
2x+1) x x? x+1

a)

= 1=Ax(x+1) + B(x+1) + Cx?
x=0; B=1
"x=-1; C=1
x=1;1=2A+2B+C

2 2
1 - i .1
fl x2(x+1) dx _Jl { x+x2+x+1} dx

=(—In x| -2+ Jx +71|)|j

= (—In2~-;-+ln3)—(—ln(1)—12)

- ()3

60
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2
b) f (12x3 + 4x)In xdx
1

=Inx - (3x*+2x?)|? - flz (3x* + 2x?) -%dx

2
=56In2 —f (3x3 + 2x)dx
1

u=Inx, dv=(12x3%+ 4x)dx-

1 .
2 du = de’v = 3x* 4 2x2

e %2
=561In 2—(3-Z-+2--§—)

1

=561n2—(16—%) = 56ln 2 — =

@ i

¢) h=025

2
f In (4 + x3)dx
1

[ (x0) + 4(F Gy + F(x2) + 2 (i) + £ ()]

25
= T[1'609 + 4(1.784 + 2.236) + 2(1.998) + 2.485]

= 22 [1.609 + 4(4.02) + 2(1.998) + 2.485]

50

deskeskesk
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Part B = 05 X 150 = 750
1000
Total = ETH
Final marks = 100

2022(2023) 1 Amendments to be included.

07 - Mathematies I1 (Marking Scheme) G.C.E. (A/L) Examination -



Department of Examinations - Sri Lanka 7 o Confidential

(i) 2 s (ii)_§_+ (iii) 2 - -

Common Techniques of Marking Answer Scripts.

It is compulsory to adhere to the following standard method in marking 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 single line and authenticate the alterations
with Examiner's initials.

Write down marks of each subsection in a A - and write the final marks of each question as a
rational numberin a D with the question number. Use the column assigned for Examiners
to write down marks.

Example: Qqestion No. 03
() e \/ ‘

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 responsibility of using correctly prepared and
certified templates.

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.

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.

R-J]

)
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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.

N

X

4. 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 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 Il Marks in the paper Il Column and wright the relevant details.

Lt

L.!]

wf
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- Part A
h. Let a& R.
1 a ag
Show that |[&* 1 a =(l~—a53}2.
a a2 H
1 a ad| |[1—-a* a-1 a?>—a  (-DR,+R,
a2 1 al=|a®-a 1—-d*> a-1 2r
a a? 1 a a? 1 ' (—1R3 +R;
1+a -1 —a
=(1-a)?| ~a 1+a -1 /
a a? 1
14+a -1 -—a g R +R
=(1-a)?| —a i+a —1 2108
0 14+a+a? 01
=(1—a)2(1+a+a2)(1+a+a2)
’ 25
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2, Let A= . Find A2
4 2

Find the valae of k(e §2} such that Az =kA - 2i where I is the 2 x2 identity mafrix.

-G € - NG

A2 =FkKA-21
o = -2 9 (o)
< (zlt :i) = (3k4; ? —;kz-k—' 2 =

e 1=3k—2—2=—2k4=4k and —4 = —2k — 2

s k=1

- Confidential

25

3. The median of the six data 2, 4, x, 7, 10, y amanged in ascending order is 6. It is given that

their range is twice the inter-quartile range. Find the valaes of x and y.
Also, find the mean deviation of the above data.

07 - Mathematu‘s 11 (Markmg Scheme] G C E (A/ L) Exammatlon 2022(2023) lAmendments o be mcluded.

x+7
2

~x=5

Therang_e= y—-2

=6

First quartile = 4

Third quartile = 10

~IQR=10—-4=6

Given: y—2=2X6
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2+A+5+7+10+14 42
The mean = : —_ =—=7

6 6

The mean deviation =

2-7|+14-7]+[5=7+]10 - 7| + |14 - 7|
‘, ' 6

543424347 10 |
B 6 E :

25

4, The mean of 5 observations is 12 and theilr variance is 2. When another observation is included
the new mean of the 6 observations is 11. - :
Find the value of this 6% observation included.

Hence, find the new variance.

Let x4, X, ..., X5 be the 5 observations. .

Xt xa++ x5
=1
5 2
AT I ey
- .

axt4xd+e+ x2 =730

Then

and

Let x¢ be the 6™ observation.

Then,
x1+"'+ xS +x6 _

6

11.

- Xg = 66 — (x]_ + ot xs)

=66—-60=06
730 + 36

New variance = ———— 112
_ 766 121 = 383 -363 20
G -3 3 -

25
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5. Heights of a group of persons are normally distributed with a mean of 58 inches and a standard
deviation of 4 inches. Find the probability that the height of a randomly selected person from
this group is ‘

(i) at most 60 inches,

(ii) at least 56 inches, given that the person is shorter than 60 inches.

Let X denote the height of a randomly selected person from this group..

X~ N(58,42)
® X - 58 '6V0“- 58\ N .
P(Xses()):P( ‘; < ; ) ‘ |
=P(z<0.5)
— 05+ P0<z<05)
= 0.5 + 0.1915
= 0.6915 |
@i1)

P(56 <X <60) ,—
P(X > 56| X < 60) = S < 60) @

56 — 58 " 60—58
P(56<X<60)=P( 2 <X< 7 )

= P(—0.5<z<0.5)
=2P(0 <z <0.5)

=2x%0.1915

= 0.3830

0.3830

£
-0.5 0.5

~ The answer = = 0.5534

0.6915
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lﬁ. The cards in a pack of five cards are lsbelled 2s 1, 2, 3, 4 and 5. Cards are randomly dmm]
from the pack, with replacement, until an even numbered card is obtained. Find the probability
that an even numbered card is obfained
() at the first draw,

(ii) before the third draw,

(iiiy at the third draw.

The five cards have labels 1, 2, 3, 4, 5.

Let X denote the number of draws required until an even-numbered card is obtained.

Then X ~ geom(p), where p = é =04.

N

PX=x)=0-p)* 1, x=123,..

@ PEX=1)=p=2=04.

G PX<3)=PX=1D+PX=2),
Since there are mutually exclusive events.

P(X=1) =04
P(X=2)=(1—p)p=0.6x04=024.

Thus, P(X < 3) = 0.4+ 0.24 = 0.64 .

(i) PX=3)=0-p)p
= (0.6)2 X 0.4 = 0.36 % 0.4

= 0.144

5

25
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7. The probability that par&czpant successﬁﬁiy eompieies ’i’ask i ané Task 2 assigned in a competlhnn
‘are 0.80 and 0.68 respectively. The probability that a parficipant who is successful in Task 1 will
also be successful in Task 2 is 0.7. Find the probability f};at a paft:c;pant who is not successful
in Task | will be successfil in Task 2.

Also, find the grohabihtg that amiong three ranéemiy s&iecseé participants, no one successﬁﬂly
-cempletes Task 1.

P(Successful in Task 1) = 0. 80
P(Successful in Task 2) = 0.68

P(Successful in Task 2 | Sﬁccessful inTask1) =0.7
Let p = P(Successful in Task 2 | Not successful in Task 1).
From the total probability law, we write
P(Successful inTask2) ==
= P(Successful in Task 2 | Successful in Task 1) -
X.P(Successful in Task 1)
 + P(Successful in Task 2 | Not successful in Task 1)
X P(Not successful in Task 1) .
Thus,
0.68 = 0.7 x 0.8+ p x (1 —0.8)

= 0.56 + O.Zp

= 0.2p = 0.12
012 3
P=020"5

Let X denote the number of participants who successfully complete Task 1, among the
three randomly selected participants.

Then X~bin(3,p"), where p' = P(Successful in Task 1)

P(X =0) = 3¢,(0.8)°(1 - 0.8)3

07 Mathematlcs II (Markmg Scheme) G C E (A/ L) Exammatmn 2022 (2023) lAmendments tobe mduded. 9
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8. Let 4 and B be two eveni:s on a sam;;ie space S sach that }’{A} 04, P((A UB)) 0.2 and
PANB) =01, , ;

Find P(B), PANB') and P{Ai )

Let A and B be two events defined on a sample space S-such that P(A) 0.4,
P((AUB))=02and P(4A NnB) =0.1.

Note that,
P(AUB) =1—P((AUB)) ‘

=1-02=08.

Now

P(AUB) = P(A) + P(B) _P(A nB)

=08=044+P([B)-0.1

= P(B) =05

We can write the event 4 as,
A=(AnBY)YU(A nB)

P(A)=P(ANnBY+P(ANB) 7
(Since the two events are mutually exclusive.)
Thus,
P(ANB)=P(A)—-P( nB)
=04-0.1

P(A nB)
P(B)

01

" 05

P(A|B) =

25
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9, The probability mass function of a discrete random varisble X is given below:

x | 0 1 ] 2 3 | R
PX=0| a . | 03 ol |
The expected value of X i 1.3. Find the values of o and &
Also, find PXz2[X2 1)

Let X be a discrete random variable with the following probabi]ity mass function.

x | 0 1 2 BE
P(X =x) a b 03 0.1

From the probability mass function

3
;P(X: x)=1

—a+b+04=1 @

a+b=0.6

Expected value of X = E(X) = 1.3

3
= pr(x =x) =13
x=0

=0+b+06+03=13

= b=04

Thus,a =0.2, b =0.4

P(X=2 X=1 .
pcz21xzn = ;(;3;(1; )

' _P(x=z2) 04
T P(X=1) 08

=05

25
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10, A t;ontinug)us:‘mndem variable X has ‘the probability density function given by ©

Z—kx , forBisx<l
J= L
¢ , otherwise
Find the values of k and E(X).
Also, find P(Y< 1),

The probability den51ty funcnon of the continuous random variable X is given by

2—kx, 0<x<1
f (x) { 0, othervmse

Since f(x) is a probability density function, we ﬁnd
~1
[ reyax=1
o
=-:>f Q2-kx)dx=1
-~ Jo
., k
= 20} - 5170 =

=2 k—l
5=

k=2
E(X) = fu £ 0O da

1 1
=f x(2-—kx)dx=2fx(1—-x)dx
0 0

3]1

P(XSZ)= L%(Z—-Zx)dx

1

= 2[5 - ¥

07 Mathematlcs II (Markmg Scheme) G C E (A/L) Exammatlon 2022(2023) lAmendments to be mcluded. 12
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PartB

fi1. A manufacturer produces a certain product in two qualities: Grade I and Grade Il The same raw
materials are used to produce . both types. The amount of raw materials and labour houts needed
to produce ome unit in each quality and the proﬁt per unit in each- quahty are shown in the fable

below: . : : :
'Per, unit values - - :
: ' Grade I product | Grade I product .
f = Raw materials (kg k) R T (i
' Labour hours s 5
B PofitR) | 140 " | - 100 " -

According to the market demand, at least 60 umts from each quahty must be produced per day
[ On each day, the manufacturer has 2400 kg of raw matenal and 150(} iabour hours, |

> It is required fo find the number of umts to be produced per day from each quality to maximize
‘ the total profit, Bl

(i) Formulate this as a Imear programmmg pmblem
{(ii)} Sketch the feas’ble yegion.
* (iii) Using the graphical method, find the optimum solution for this problem.

(iv) During the production of 2 units of Grade I, if 1 unit of a by-product is obtained that gwes
a profit of Rs. 80 per unit, find the optimum solution under this new situation.

Let x and y be the number of units to be produced per day from grade I quality
products and grade II quality products, respectively.

(i) Maximize:

| z = 140x + 100y

- subjectto:

K

fop

© 1 8x 4 10y < 2400
6x + 5y < 1500
x = 60, y260+

07 Mathematlcs II (Markmg Scheme) G C E (A/ L] Exammatlon 2022 (2023) lAmendments to be mcluded. 13
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i

| ’1}00 ;
1 %%%

60 100 200 240, 300 >

N

0

(iii)

Point z = 140x + 100y

P = (60, 60) 14400

Q = (200,60) 34000

R = (150,120) | <~ 33000

®EE®

S = (60,192) 27600

The optimum solution: x = 200 and y = 60.
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(iv)  The new objective function:

z1=140x+100y+80><}27

= 140x + 140y

- Point | z= 140x + 1407y‘ | . 

] P = (60,60) 1 16800
0 = (200,60) 36400 | |
R=(150120) | 37800 | |
55(66,192) | 3280

The new optimum solution: x = 150 and y = 120.

25
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12.(2) Let A 3 oa and B
o | &F = 'l =
2.(a) Le 4 3] and

e

b
2|, where ¢, b€ R.
1 .

Find the values of a for which Al exists.
Now, let a = -2. Write down A~

Let C=B4A™ Find C in terms of b.

_ o 39 15
Find the value of 5 such that CTB = (25 P’Ji

(8) Let a, b€ R. Write down the system of linear equations
ax—y =2 -

dx-2p=3 = - (

in the form AX =B, where X = }, and A 2nd B are inatrices'to be determined.

¥
Show that the above system of equations has

(i) a unique solution, when z #2, 7
(i) infinitely many solutions, when ¢ =2 and b=4,
(i} no solutions, when =2 and 5+ 4.

3 a 4 b
@Letd=(", T)andB=(0 2), abeR
11

For A1 to exists, det(4) # 0.

This gives 9 + 4a # 0. @

Thi < 4 > ? (o
us, a 7 ora 2 ‘@

15

Leta=—2.Then 4 = (_34 _32) and det(4) = 1.

- )@

15
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‘ 4 b : : . '
c=si=(0 2)3 2) \
1 1 :
(12+4b 8+ 3b\
7 5 . 30
o A4 B\ o~
rp_(12+4b 8 T7\[]
. "B = (g1 35 65(0 2)
| 1 ;
| =(55+16b 23+12b+4b2)
# 37+12b 17 +8b + 3b? .
e (39 15
Since C B—-(25 12), we find
' 55+ 16b = 39
16b = -16 _
This value of b satisfies the other 3 entries also. 7
40
(b) Leta,b € R
ax—y =2
dx -2y =Dbh
=G D@ x=()maz=() ()
Letd = (§ _2), X—(y and B = () (05)
. )
T-henAX=B.
s - 20

| () det(d) = —2a+4
| a2 | det(@)=0.

=~ The system of equation has a unique solution.
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(i) a=2andb =4 | - - -

The system becomes 2x — y = 2.

Letx =t,where t € R.
Theny =2t — 2.

< The system has infinitely many solutions.

(iii)

a=2andb #4

The system: 2x ~y = 2
2—y=2%2

= The system is inconsistent, and it has no solution.

30
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[E3.(a) An unbiased die with faces marked 1,'1, Z, 3, 4, 4 is rolled and an unbiased spinner with six
separated regions numbered 1, 2, 3, 2, 2, 1 is spus,

The number on the top face of the die and the number on the region pointed by the armow
of the spinner are recorded, ’

Let 4 be the event that both recorded numbers are the same and B be the event that the sum
of the two recorded numbeis is even.

Find P(4"), P(4' "B} and P(4"UB)

(&) Numbers consisting of 5 digits are made by selecting digits from the seven digits from 1 to
7 without repeating any digit.

Find o
() the total pumber of different mumbers that can be made,

(i) the number of different numbers that can be made starting with 3, and baving 6 and 7
adjacent to each other.

£

{¢) A mathematics sogiely consisis of 9 senior members and & jmior members. A rescarch team
of 5 people is to be formed fo work on a new project.

Find the number of different ways in which the research feam can be made
(i) out of all members,

(i) such that the team has at least 3 senior members.

(a) Die: 1,1,2,3,4,4
Spinner: 1,2,3,2,2,1

The outcomes with the number on the die x and the number on the spinner y be
denoted by (x, y).

Then, A consists of the elements (1, 1), (2, 2) and (3, 3).

P
g
o
N
=
[P
Nt
Il

| N
X

ol N
I

Of =

= W

-'P‘A—'1+1+
” ()‘9 12 ' 3

ml"" <
]
slo &
|
Ol o

~PANY=1- ?(A) = %

A" N B consists of the element (1, 3), (3,1) and (4, 2).
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P(A’ nB) = P(]_, 3) +P(3, 1) +P(4‘, 2)

Notethat ANB' = @

~ AAUB=(ANB") = @' =5, where S is the sample space.

P B) = P(5) = 1'

65

(b)

@) The total number of different numbers that can be made = 7Py

7!

2
_7x6x5x4x3x2x1

2x1
= 2520

15

(ii) Since the number starts with 3, the first digit is fixed. That leaves 4
positions to be filled. Since 6 and 7 must be adjacent, we treat them a single
block. Within the block, 6 and 7 can be arranged in 2 ways.

After choosing 3, 6 and 7, the remaining available digits are 1, 2,4 and 5.
The number of ways to chobse 2 digits from 4 = *C, = 6.
The number of ways to arrange these 2 digits and the block = 3!

The answer =2 X 6 X 31 =72,

07 - Mathematics II (Marking Scheme) G.C.E. (A/L) Examination - 2022(2023) 1 Amendments to be included. 20
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- © o ~
@ The answer = 1°C; ,
- 15!
= 5 x 10! , ,
15><14x13x12><11
T Ex4x3x2x1
=7x13x3x11
o = 3003
- 20
(i)  The number of different ways with:
3 seniors = °C; X 6C,
_9Ix8x7
3 x2x1
= 1260 .
4 seniors = °C, X 6C;
_9IxX8BX7X6
T 4x3x2x1
e
5 seniors = °Cy
_9IXBXTX6
T 4x3x2x1
& =126
The answer = 1260 + 756 + 126 = 2142.
20
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14, The probability that a school bus arrives on time on a Monday is 0.7. ¥ the bus arrives on titne
on a particular day, the probability that # will be on time on the following day is 0.8."If the bus
is Jate on a particular day, the probability that it will be late on the following day is 0.4.

Find the probability that:the bus arives on time on 2 Wednesday.
Also, find the probability that, from Monday to Wednesday of a week, the bus will e
(@) late at least on one day, ‘ '

{b} late exactly on two days,
(c) late exactly on fwo days, given that it was lafs at least on one day.

Let IP denote the event that the bus arrives late on a particular day, D.

Let OP denote the event that the bus arrives on time on a particular day, D.

=L
Monday Tuesday Wednesday

P(OY) = P(O™|0TYP(OT) + P(OY|LTYP(LT)

P(0") = P(07|0*)P(0™) + P(O" [LM)P (L)

=08x0.7+0.6x0.3

=0.56 +0.18

= 0.74

07 - Mathematics II (Marking Scheme) G.C.E. (A/L) Examination - 2022(2023) ] Amendments to be included. 22
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P(IT)=1-P(OT)=1-0.74 = 0.26 ‘
~ P(O™) = 0.8 X 0.74 + 0.6 X 0.26 ‘

= 0.592 + 0.156

 =0.748

60

(a) P(Busislate at leést on one day) = 1 — P(Bus is on time on all 3 days)

=1—P(0% n 0T n O™)

Now, ’ :

P(O" n 0T nOM) = P(O" | 0T n OM) - P(OT n OM)

= P(O | 0T n 0M) - P(0T|0™) - P(O™)
= 0.8 % 0.8 X 0.7
= 0.448

» P(Bus is late at least on one day) = 1 — 0.448

= 0.552

45

(b) P(Bus will be late exactly on two days)

=P nIT NO¥)+PIM N 0T nI¥)+P(O" NI nI¥) @

=03x04%x06+03x06x02+0.7x0.2x 0.4

= 0.072 + 0.036 + 0.056

= 0.164

25
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(c) Let A be the event that the bus is late at least on one day.
From part (a), P(4) = 0.552.

Let B be the event that the bus is late exactly on two days.
From part (b), P(B) = 0.164. , ’

Need :
P(B|A) = —-—P(ﬁ(z)B) .

© P(B)
b%

Since B € 4, P(A N B) = P(B)

0164
ST 0552 \o

~ 0.297

20
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(11) P(B) P(48<X<52) S
48— 48 X 48 52— 48 \
=P( = ) )

=P(0<Z<1) .
= 0.3413 ‘

15
(i)
48 50 52
ANB = {X<48}.
'P(AnB;) _.P(X—48 _48-48) ~
- 4 4
= P(Z <0)
25
(iv)

p(alp) = 2405 (1‘34(2)3) (05)

ANB={48 < X <50} ‘
48 — 48 X—-48 50 — 48 !
P(AnB) = P( 7 < < 7 )

=P(0<Z<05) .
= 0.1915 @

07 Mathemancs II (Markmg Scheme) G C E. (A/ L) Exammatmn 2022(2023) lAmendmeuis to be mduded. 26
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From part (ii),
P(B) = 0.3413
Thus, ' N
PalB) = 22225 _ o s611 (0
03413
: 45
)
AUB={X< 52}
P(AUB)=P(X <52)
(X —48 52—48y\
(5
P
ren
=054+P0<Z<1])
= 0.5+ 0.3413
= 0.8413
30
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16. The following table suramarises the dis_iancési travelled by 2 taxi driver during a certain period of

fime:
Distance {km} Ne. ofﬂaﬁys

020 - 7 5

20-30 1 13

36— 48 1 e

40 - 56 16

_ 5060 _ 15

£0-70 5

(i) If the cumulative fiequency corresponding to the 4% class interval is 60, find the valve of a@.
-35 T .

(i) Using the transformation y; ;xg » or otherwise estimate

]
{a) total distance travelled, during this period of time,

(3) mean of the distance travelled per day,
(¢) median of the distances wavelled during this period of time.

(i) Based on the values of the mean and the median, what can be concluded about the shape of|
the distribution of the data?

(iv) Sketch the cumulative frequency curve.

(v) Using the curve skeiched in part {iv), or otherwise, estimate
{a} the tenth percentile,
{B) the first quartile,
(c) the inter-guartile range
for the given daﬁ.

6)) Cumulative frequency corresponding to the 4" class interval = 60

Thus, 9+13+a+16=60

> aq=22

15

(i)

Let ¢ _ X; — 35

Sy = 10

Distance Frequency | Lo Midpoint for y .

(km) ) Class midpoint values (m;) fimy

10 — 20 9 | 15 -2 —18
20 — 30 13 : 25 -1 -13
30 — 40 22 35 0 0
40 - 50 16 45 1 16
50 — 60 15 55 2 30
60 — 70 5 65 3 15

A
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a)

, 80 80
Total of y; values = Z Vi =~z fim; -
‘ i=1 =1 '

i=
L% =35+10y;
80 ’ ) - 80
in =35 x 80+ 10 Zyi
i=1 ) 7 i=1 :

= 2800 + 300 -

o Total distance trévélled = 3100 km 7

o
=y
' g«‘

55

b)
. 3100 .
Mean distance travelled per day = 80 km per day @

= 38.75 km per day

10

c¢) Total number of days =n = ), f; = 80

Median = 40" data value »
Median belongs to the third-class interval.

Thus, median = 30 + ;—g X (40 - 22)

10
- - =30+ = x 18

- = 20
7 —30+11

[l I

- =30+8.18

. =3818km

15

(iii) 'We find that the mean (= 38.75) and median (= 38.18) are close. Hence, the

shape of the distribution is symmetric.

05
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Distance (km) Frequency Comulative
- o ) frequency
0-20 | 9 |
20 — 31) IR 1é 72
30 — 40 22 ‘ W
40 — 50 16 0
" 50 — 60 15 -5
60 —70 5 30

©
=]
&

o0
f=4
f

~J
(=3
i

=23
(=

Cumulative frequency
Lh
(=

el g e i e e e

BN ©
40 ; 2
207 é 1 ¥
3! i i
0 10 20 30 40 50 €0 70
Distance (km)
30

@iv) -
(2) Tenth percentile corresponds to T x 80 = 8 observation.
From the graph, 10”‘ pcrcenule = 18 km.

05
(b) First quartile = 25" percentile
= 2. % 80 observation
100
= 20" observation |
From the graph, First quartile = 28 km.
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(c) Third quartlle =Qs = 2 m X 80" observation

= 60" observation

From the graph, Q3 = 50 (or from the table)

Inter quartﬂe range = Q3 — Q4 ;
= (50 — 28) km

'22’""’. 10
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17. The duration of activities of a project and the flow of activities are given in the following table:

.. Preceding Activity/ PDuration
Activity ‘Acticities i (in months)

A - 3

B - ' 4
C A, B 5

D AC 2

E C 3

F 'B,C 4

G D,E 5

H EF 6

I G,H 1

(1) Construct the project network.

(ii) Prepare an activity schedule that indicates earliest start time, earliest finish time, latest stari]
time, latest finish time and the float for each activity.

(iii) Find the total duration of the project.
(iv) Write down the critical path of the project.

(v) What are the activities that can be delayed without extending the total duration of the project?

(vi) How is the project completion time affected by delaying the activity F by 2 months?

50
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A7

B

YL 2 )

(ii)
Activity ES EF LS LF Float/Slack
A 0 0+3=3 | 4—3=1 | 1+3=4 1
B 0 0+4=4 | 4—4=0 | 0+4=4 0
C 4 4+5=9 | 9-5=4 | 4+5=9 0
D 9 9+2=11 |[14-2=12|12+2 =14 3
E 9 9+3=12 [13-3=10]10+3 =13 1
F 9 9+4=13 | 13—4=9 | 94+4=13 0
G 12 12+5=17 |19-5=14 | 14+5=19 2
H 13 13+6=19[19-6=13|13+6=19 0
I 19  |194+1=20[20-1=19[19+1=20 0
60
(iif)  The total duration of the project is = 20 days.
10
(iv)  The critical pathis: B—»> C—> F - H - I.
10

(v)  Activities that can be delayed without extending the duration of the
project are,
AD,E,G.

10

(vi) The activity F is on the critical path.
= Delaying F by 2 months will delay the entire project by 2 months.

10

dkok






