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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 Wwritten wrong with a clear single line and authenticate the alterations with
Examiner's initials.

Write down marks of each subsectionina A and write the final marks of each question as a rational

numberin a with the question number. Use the column assigned for Examiners to write down
marks.
Example: Question No. 03

(1) i s \/

() ereererrrrerereserere et e

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

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

(o)) ==+ G 2+ i) 2 - 50

MCQ answer scripts: (Template)

1.

2.
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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 W' and the wrong
answers with a 'X' against the options column. Write down the number of correct answers inside the
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cage given under each column. Then, add those numbers and write the number of correct answers
in the relevant cage. :

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. 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. For the subject 51 Art, marks for Papers 01, 02 and 03 should
be entered numerically in the mark sheets.

%k %
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G.C.E. (A/L) Examination - 2020
07 - Mathematics IT (New Syllabus)

1. Leta, b, ce R,
a a 2a+b+c ‘
Show that b a+2b+c b =—2a+b+ c)g.
i a+b+2¢ ¢ ¢
a a 2a+b+c|p s, 2(@a+b+c¢) 2(a+b+c) 2@a+b+tc)
b a+2b+c b /7y b a+2b+c b
a+b+2c C c a+b+ 2 c c
1 1 Yy oy 1 1 1
2(a+b+c) 0 a+b+c 0le———2(a+b+c) b a+2b+c b
a+b+2c c c a+b+2c c c
1 1 1 1 1
2 2 — 3
2(a+b+c) 0 1 0|—2(a+b+0) |a+b+2c C|—2(a+b+c).
a+b+2c c c @
® .
3 2
2. Let Az( i (: } B=| -1 2 and C=( II ? ] Find AB and BC.
' 10 “’
Verify that A(BC) = (AB)C.
110y( 3 2 3140 24240
AB = - =
(011) 1 (2) (0—1+1 0+2+0 O
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3 2 342 046
BC—( 1 2)( . 3) - ( 142 0+6)

1 0 140 0+0
-1 6
( : 6>. ®
-1 0
Now, AB0) = (5 1 ) (_31, 2)— ) R (1)
’ SNo1 U\, ‘26
2 4y (-1 0 2 12 ®
(4B)C = (0 2) (1 3) = (2 6) """""""""""""" (2)
By (1) and (2),

3. The mean and the standard deviation of a set of 10 observations are 5 and 10, respectively. Find
the sum and the sum of squares of these observations.

If another observation of value 5 is added to this set, find the new values of the mean and the
standard deviation.

i 10

p=E= i =5x10=50 O

i=1

10
2
D
2 _ =l _

o s
n
10
2%
100 ==L —-25,
10

10
322 =100x10+10x25=1250.  (5)

i=l
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10 10
new values of Zx,. and Zx,.z, are (50+5) and (1250+5°) respectively. @
i=1 i=1

New mean % =3. @ i

New standard deviation \/ 1275—-11x25 \/ 1000 J909 @
—_ = = 90.9.

11 11

4, The mean, median and the standard deviation of a distribution are 28, 32 and 5, respectively.
Calculate Karl Pearson’s coefficient of skewness and describe the shape of the distribution.
Is the mean a fair measurement of the central tendency for this distribution? Give reasons for
your answer.

Karl Pearson's coefficient of skewness

_ 3(mean - median) @

standard deviation
3(28-32
= —(—5'—) = —2.4. @

This distribution is negatively skewed.

More data of this distribution lie closer to the

right tail of the distribution. @

Mean of this distribution is not a fair measure of central tendency. @

The reason is that the given distribution is not a symmetric distribution. @ 25

07 - Mathematics - Il (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 1 Amendments to be included. 6
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5. The speed of vehicles travelling on a certain section of a highway, is normally distributed with
mean 90 km h™! and standard deviation 10 km h™!. Find the probability that the speed of a randomly
selected vehicle is between 85 kmh™' and 100 km h™'.

Let X be the random variable that represents the speed of a randomly selected vehicle.

X ~ N(90,10%)

P(85< X <100) @

85-90 100-90
=P <Z<
( 10 10 j @

= P(-0.5<Z <)

_pz<1)-Pz<-05 (5)
0841303085 (5)

6. It is found from previous records that 10% of the bolts produced by a machine are defective,
If 5 bolts produced by this machine are chosen at random, find the probability that

(i) exactly 3 bolts are defective,
(i) more than 2 bolts are non-defective.

(i) P (getting a defective bolt) = 0.1.
Let X be the number of defective bolts out of 5.
X ~B(, 0.1)
P(X =3)="°C,(0.1)*(0.9) @

!
=—§'—><0.001><0.81
312!

=10x0.001x0.81=10.0081 @ 10
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(ii) P (getting a non-defective bolt) = 0.9
More than 2 non-defective is the same as "at most 2 defective"
P(X £2)=P(X =0)+P(X =)+ P(X =2) @

=5C,(0.1)°(0.9)° + °C,(0.1)(0.9)* + °C,(0.1)*(0.9)’ @

= 0.59049 +5x(0.1)x 0.6561+10x (0.01)x 0.729

~0.99144 @

15

In a group consisting of 30 cricketers, 20 have played for club A and 15 have played for club B.
Every cricketer has played for at least one of these clubs, Find the probability that a cricketer
selected at random has played for club B, given that he has played for club A.

Let X be the event that a cricketer plays for club 4 and B be the event that a cricketer plays for

club Y.
20 15
P(X)=— PY)=—
D=3 PO=5 )
P(XuY)=% )

P(XAT)=PX)+ P)-P(X LYY (5)

20 15 30

~30 30 30

07 - Mathematics - Il (Marking Scheme) (N
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8. Let A and B be two events of a sample space S such that P(A) :% , P(ANB) =-é' and P(AUB)= i«
Find

@) PB), @) PA' OBy and (iiD) P(A'|B).

P(AU B) = P(A)+ P(B)—~ P(ANB) @

P(B) = P(AU B)— P(4)+ P(ANB)

07 - Mathematics - Il (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 | Amendments to be included.
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9. The probability mass function of a discrete random variable X is given below:

X 1 2 3 4 5
P(X =x) 2 2p P 2p p

Find the value of the constant p and show that £(X) = 3.
Let Y be the random variable given by 3X-4. Find P(Y >X).

YP(X=x)=1 @
Lp+2p+p+2p+p=1
E(X) =Y xP(X =x) @

=Ixp+2x2p+3xp+4x2p+5xp

1
=21x-=3. @

Since ~ Y=3X-4, P(Y >X)=P(X >2)
—1-P(X=1)-P(X=2)

1 2 4
1-2-7=7

07 - Mathematics - Il (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 1 Amendments to be included. 10
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10. A continuous random variable X has probability density function f(x) given by

kx — x° if 0=sx=1,

fl)=

0 , otherwise,

where &k is a constant.

Show that k:,% and find E(X).

Tf(x)dx=1 @
.'.]).de+j.(kx—x2)dx+]:0dx=l @
—00 0 1
e 2T
-'[-2—-—5}0—1
Hence, E—l—O=1 and so
2
8

k=
3

En=[vwar ()

07 - Mathematics - II (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 ] Amendments to be included. 11
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Part B

11. A factory manufactures tables and chairs. The production of each item requires three operations)
cutting, assembling and finishing.

For cutting, assembling and finishing, the maximum number of hours that can be used are 600, 16(
and 280, respectively. The following table gives the number of hours required for each operation
in producing each item and the profit per item sold.

Number of hours | Number of hours | Number of hours Profit
for cutting for assembling for finishing (in thousands of rupees)
Table 5 1 i 12
Chair 6 2 4 15

The factory wishes to maximize the profit.
(i) Formulate this as a linear programming problem.
(ii) Sketch the feasible region.
(iii) Using the graphical method, find the solution of the problem formulated in part (i) above.

(iv) Due to shortage of storage space, the factory has to limit the total number of tables and chairs
produced to at most 108. Find the decrease in the profit due to above limitation, if the factory
still wishes to maximize the profit.

(i) Let x be the number of tables to be manufactured and y be the number of chairs to be

manufactured.

The linear programming problem:

Need to maximize z=12x+15y

subject to the following conditions;

5x+6 < 600,
x+2y <160,
x+4y <280, (10

07 - Mathematics - I (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 ] Amendments to be included.
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(i)

®

A = (0,70)
\ B = (40,60)
100
@ D\ 5x + 6y = 600
¢ = (60,50)

80

@ \ x + 2y = 160 D = (120,0)

A
20 |
h\ B
feasible region = | \ N

® 2\

x + 4y = 280

/

07 - Mathematics - I (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 | Amendments to be included. 13
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(i)
Point The value of z=12x+15y
4 = (0,70) 12x0+15x70 = 1050
B = (40,60) 12 x 40 + 15 x 60 = 1380
C = (60, 50) 12 X 60 + 15 x 50 = 1470
D = (120,0) 12% 120 +15% 0 = 1440

maximum z =1470 and it occurs at the point C = (60, 50). @

To maximize the profit, the factory should manufacture 60 tables and 50 chairs.

07 - Mathematics - Il (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 | Amendments to be included. 14
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(iv) With the new constraint x +y < 108, the feasible region is given below:

108

100 |

/

100 F
Point The value of z
A=(0,70) 1050
B = (40,60) 1380
E = (56,52) 1452
F = (108,0) 1296

07 - Mathematics - 11 (Marking Scheme) (NEW/OLD) G.CE. (A/L) Examination - 2020 ] Amendments to be included.
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maximum z = 1452 and it occurs at the point E = (56, 52) @

40

-. The decrease in the profit = 1470 - 1452 = 18 Thousand rupees @

et B= -1 3 .
0 |

Find the matrix C such that AC = B and show that

AC - CA =

20 43
~11 =20 |

Find the matrix D such that AC - DA = O, where O is the zero matrix of order 2.

b Let a €R. Write the pair of simultancous equations
(@a-Nx+3y=a

—dx+{a+2)y=1

. X . . .
in the form PX = Q, where X = ,and P and Q are matrices to be determined.
y
, (a-5) 3 , . : .
Express A= as 4 quadratic function of a.
-4 (a+2)

Show that the roots of the equation A=0 are a= | and a =2,
Show that the above pair of equations has

(i) infinitely many solutions when a = |,

(ii) no solution when a = 2,

(iii) a unique solution when a = 3.

arking Scheme) (NEW/OLD) G.C.E. (/L) Examination - 2020 ] Amendments to be included. 16
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@since a=(_+ 7)), ar =25 (7 )= (4 L)

Now, B = (_é ?)

Note that the matrix C such that AC = B is given by C =A™ B.

e
[¢]
>
R
.
a
|

@]
A
Il
—~
i
|

N\l
—
—~
=
]
[
N w
N—
|
—~
-
o
NG
~—"
|

P
RN |
]

—

-(3 % ®

The matrix D such that AC — DA = 0 is given by B — DA = 0. @

& DA = B and therefore, D = BA"\.

07 - Mathematics - [l (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 1 Amendments to be included. 17
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(b)  The pair of simultaneous equations

(@a-5)x+3y =a

~Ax+(a+2y=1

is equivalent to

5 2.2)0)-0)

@-5 3 |
. (a+2)l —(a—5)(a+2)+12 @

=g’ -3a+2. @

A=0ea-3a+2=0 (5)

Now, A =

& (@-2)a-1)=0

Sa=2or a=1

Therefore, the roots of A=0 are a=2anda= @
: 40

(i) a=1:
In this case, the pair of equations becomes
—Ax+3y=1.

The solutions are given by x=1¢, y =% (1+4¢), where t € R. @

~. The pair of equations has infinitely many solutions.

07 - Mathematics - I (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 | Amendments to be included. 18
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(i) a=2:
In this case, the pair of equations become

-3x+3y=2
~4x+4y=1

Since, these give us

vry=l
o | , the pair of equations has no solution. @
4 4
(iii)) a=3:

In this case, the pair of equations become
—2x+3y=3 @
—4x+5y=1

and hence, x =6 and y = 5. @

The pair of equations has a unique solution. 25

13.(a) An unbiased cubic die with faces marked 1, 2.2,3,3, 4 is tossed twice. Let A be the cvent
that the sum of the numbers obtained is 4 and B be the event that the sum of the numbers
obtained is even.

Find P(A), P(B) and P(AI|B).

(b) Four digits from the set of digits {1, 2, 3, 4, 5, 6} are chosen without replacement and a
4-digit number is made.

(i) How many different 4-digit numbers can be made?
(i) How many of these 4-digit numbers start with 3 or 57

(¢) A team of four people must be selected from a group of four males and two females.
(i) How many different teams of four people can be selected?

(i) Find the probability that both females are selected to these teams.

07 - Mathematics - Il (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 | Amendments to be included. 19
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Let A be the event that the sum of the numbers obtained is equal to 4 and B be the event that

the sum of the numbers obtained is an even number.

15t toss 2nd toss
s 1
e 9
1 *s 3
s
4
s 1
2/s
2 2/s 23
/s )
e
s !
2/e %2
3 2/s
3
1/6
1/6
1/6
2/6 2
4
2/6 3
6 4
1 2) (2 2) (2 1) 10 5 @
P(A) =| =xZ |+ ZxZ|4] Zx= |=2 =2
4) (6 6J (6 6) (6 6) 36 18
1 1 2 2 2 2 1 2 1 2 2 1 2 1 1
P(B)=+| —x— |+| =xZ |+| =x= |+| =x = [+| =x = |+| =X = [+| =X |F| =X T
e B e e R B Rt

1 2 4 2 2 4 2 1
=t —t—t—+t—F—+—
36 36 36 36 36 36 36 36

181

:3 :5' @
PAnB)_PA) A S

PAB)="p3) P K ®

@ 75

o0

[o)}
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. : e 61
(b) (i) The required answer = "F, _E_6><5><4><3—360. @

15
!
(i) The number of ways in which the last 3 digits can be made = 5P3 = % =5%x4x3= 6
«. The number of 4—digit numbers starting with 3 or 5 =2x60= 120.
20

(c) (i) The number of different 4-member teams that can be selected out of 6 people

6 6! 6x5
=% ="~ = =15
4 4121 2x1 @

15

(ii) The number of ways in which both females can be included = 1.

The number of of ways in which 2 out of 4 males can be selected

¢

41
=4C2:ﬁ=6.

. The number of 4—member teams with both females = 6. @

6 2
=~ Th bability that the both femal elected =—=—.
e probability that the both females are selecte 575

07 - Mathematics - Il (Marking S
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14. A box X contains 4 red cards and 6 blue cards. A box Y contains 3 red cards and 2 blue cards
A biased coin with 3 as the probability of getting a head is tossed. If the outcome is a head, 2
cards are drawn from the box X, at random without replacement, and if it is a tail, 2 cards arg
drawn from the box Y, at random without replacement. Find the probability that

3

(i) both cards drawn arc red,
(i) at least one of the cards drawn is red,
(ili) the two cards drawn are of different colours,

(iv) the two cards drawn are of different colours, given that at least one of the cards drawn is red)

(i) Let H be the event of getting a head and T be the event of getting a Tail.

Also, let R be the event of drawing a red card and B be the event of drawing a blue card.

. 2 1
Since P(H)= g,we have P(T) = 3

R
*/s
R
6
/
/10 ’ B
H 4/q R
y %/10 B
3
/s B
:
2y
Ys R
3/s 2/,
T B
R
3/4
/s B
Ya 5
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P (drawing 2 red cards) = (éx %X —\%—j + (%X%X%) @

9
4 2
=t —
45 20
17
1

(i) P (drawing at least 1 red card)

[ EEEEEEF-RRRMEERMEER) ©

4 8 8 1 1 1
= —t— : )
10 10

45 45 45 10

20 3 3359 67
“45 10 456, 90 O,

45

(iii) P (drawing two cards of different colours)

(R AR () LA LY 2 (R

G5 RIEEEER-EEIR)

8 8 1 1 25

“5TET00 e ”
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(iv) A - getting at least one red card.

C- getting two cards of different colours.

anc=c (5)

PUNC) _PC) _*Vas _50 ©
P(A4) _P(A)_6%O—67'

@ @ 20

P(ClA)=

Alternative Method

(i) Let H be the event of getting a head while T be the event of getting a Tail

P(H) = %and P(T) = §

P (drawing two red cards)

= P (drawing two red cards from box X)

+ P (drawing two red cards from box ¥)

_2 ‘c, 1.°G,

+
30, 3 °C,

_Exﬁi 137
Y 45+3 10 90 @

® ©

07 - Mathematics - 11 (Marking Scheme) (NEW/OLD) G.C.E. (A/L} Examination - 2020 | Amendments to be included. 24
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(i) P (drawing at least 1 red card)

= P (drawing two red cards from box X)

+ P (drawing 1 red and 1 blue card from box X)
+ P (drawing 2 red cards from box Y)

+ P (drawing 1 red and 1 blue card from box )

® ® 6 6

_2 ‘c, 2 ‘Cx°c 1 3C2+_1_3C1x2C1

+—=X —X
3°%, 3 "“c, 3°C 3 °C,

_2 & 3x4><\€\2 1 3 1 &
Y 45+& 45 ‘& 10 &

4 16 1 2 67
et — = —,
45 45 10 10 90 @ 45

(iii) P (drawing two cards of different colours)

= P (drawing 1 red and 1 blue card from box X)
+ P (drawing 1 red and 1 blue card from box )

® ©

2 fC,x°fC,  1°C x’C,
+.._.

X
3 °c, 3 °C,

Z%X4><6+lx3x2 16+2 25

45 3 10 45 20 45
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15.(a) The time X, measured in minutes, between consecutive arrivals of buses to a certain bus stop
is exponentially distributed with probability density function

reM x>0,
0 , otherwise,

Jx)=

where A (>0) is a parameter.
If the mean number of buses that arrive at the bus stop in an hour is 12, find the value of 4

(i) After a bus arrives at the bus stop, find the probability that the time taken for the next
bus to arrive at the bus stop is

(ct) between one minute to three minutes,

() less than five minutes.
(i) If it is given that five minutes has already passed from the arrival of a bus to the bug

stop, find the probability that it takes at least an additional two minutes for the next bug
to arrive.

12 busses for 60 minutes.

60
Average time between busses =—=5.

(i) () Let X be the time between busses.

P(l<X <3) = i Ae M dx @

1

@ _ e 3 @

07 - Mathematics - Il (Marking Scheme) (NEW/OLD) G.C.E. (A/L) Examination - 2020 1 Amendments to be included. 26
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(B) PX<5)= jﬂe"“dx (s)

® 6

5
= f Ae Pdx =—e ™

e
20
(i) P(X>5+2|X>5) 20 20 40204 = 204
d 20-d T
_P(X>T7)
© P(X >5) @
P(X>7)=1—P(XS7)=1—j/1e‘“dx
@ el
=l+[-e -1]=e
-1.4
SP(X>5420X >5) =———=—¢
1-(1-=) ¢
e
1
-
50
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(b) A continuous random variable X is uniformly distributed over the interval [a, b].

Find the values of a and b such that P(X < 16) = 04 and P(X > 21) = 0.2

X ~ uniform on [a, b]

f(x)=ﬁ for a<x <bh. @

PX<16) = [f0) = [*Lax = L (5)

b-a
-ue ©
6—a

It is given that P(X < 16) = 04.

L16-a 64 16-a=04b—04a.
b-a
-.0.6a+04b=16 (1)

la (b-21) (:)

b
,HX>2D=I—L%3=
s b—a b-

It is given that P(X >21)=0.2.

Sh2l o 212026024,

b-a @

-.02a+0.8p=21 (2)

Form (1) and (2), a= 11 and b = 23.5.
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16. Hundred students faced an entrance test. The frequency distribution of the marks they obtained
is given in the following table: ’

Marks frequency
0-20 15

20 -40 20

40 - 60

60 - 80 15

80 - 100 10

(i) Estimate each of the following:
(a) the mean,
(b) the standard deviation,
(¢) the median,
(d) the inter quartile range and
(e) the mode
of the marks.

(ii) After rescrutiny, it was discovered that the marks of two answer scripts should be changed as

follows:
Marks before Marks after
rescrutiny rescrutiny
50 62
70 75

Find the mean of the new distribution of marks.

(a)
Marks Mid-Point Frequency )
x, f 17 I
0 -20 10 15 150 1500
20 - 40 30 20 600 18000
40 - 60 50 40 2000 100000
60 - 80 70 15 1050 73500
80 - 100 90 10 900 81000
Total 100 4700 274,000

® ®
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®

> fx, 4700
Mean = =220~ =47 (:)
>f 100

2/,
=L(274,000~100><472) @
100
SO
100

VL ()

(¢)

m=40 _30-35 , where m is the mediaﬁ.

60—40 75-35

m= 15 x20+40=7.5+40=47.5
46,

(d) Let{, be the lower quartile and £, be the upper quartile

¢, -20 25-15

40 - 20 35-15

10
£, = —x20+20=30
b20 @

£, is the 75™ observation
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2t,=60 (5)
Inter quartile range = ¢, —{, =60-30=30 @

@ 30

©)
The modal class is 40 - 60 @
Frequency
ﬂk
40
30 L
20 +
10 4
» Marks
20 40 60 80 100 -
<«
d

20 20

—=——=40-20d =20d
d 20-d

cam ©

. The mode = 40+d =41 @

25
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® ®

Marks Mid-Point Frequency
x f i
0 -20 10 15 150
20 - 40 30 20 _ 600
40 - 60 50 39 1950
60 - 80 70 16 1120
80 - 100 90 10 900
Total 100 4720
4720 @
New Mean = ——=47.2
100 ‘ 20

17. The duration of activities of a.project and the flow of activities are given in the following table

Acfivity ‘ Preceding Duration
: Activity (Activities) (in Weeks)
A - 03
B A 08
C A 05
D A 03
E B 06
F C 03
G E,F 04
H D,F 06
I G,H 03

(iy Construct the project network.

(ii) Prepare an activity schedule that includes earliest start time, earliest finish time, latest start time))
latest finish time and float for each activity.

(ii) Find the total duration of the project.
(iv) What are the activities that can be dé[ayed without extending the total duration of the project?
(v) Write down the critical path of this project.

(vi) Suppose that the duration of the activity D has to be extended by two weeks due to an
unexpected matter. Determine whether the project could still be completed within the total
duration calculated in part (iil) above.
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(i)

(ii)
Assuming that project starts on week 1

Activity ES EF LS LF Float
(A) 1 1+3-1=3 3-3+1=1 4-1=3 0
B) 3+1=4 44+8-1=11 1] 11-8+1=4 | 12-1=11 0
C 3+1=4 4+5-1=8 | 12-5+1=8 | 13-1=12 4
D 3+1 =4 4+3-1=6 |15-3+1=13]|16-1=15 9
(E) I1+1 =12 {124+6-1=17|17-6+1=12| 18-1=17 0
F 8+1 =9 9+3-1=11 [15-3+1=13|16-1=15 4
(G) 17+1 =18 [ 18+4-1=21|21-4+1=18|22-1=21 0
H 11+1 =12 |12+6-1=17|21-6+1=16|22-1=21 4
4] 2141 =22 |22+3-1=24124-3+1=22 24 0

for each column
50
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(iii)
Total duration of the project (from the table) = 24
10
(iv)
C,D,Fand H
15
V)
ABEGI
15
(vi)

Activity D has a floating time of 9 weeks.

Therefore, the project can still be completed even if the activity D is delayed by 2

weeks.
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G.C.E. (A/L) Examination - 2020
07 - Mathematics II (Old Syllabus)

6

1. Find all real values of x satisfying the inequality x = R
x+1

@x—LZO
x+1

x+1
X +x-6 >
(x+1)
(x+3)(x—-2)
o ————(x D >0. @
—0<x<=3 | 3<x<-1 ~l<x<2 2<x<00
Sign of (=) () (H() (H)()
(x+2)(x-2) (-) =) (+) (+)
(x+1) =(-) =(+) =(-) =(+)
v 4 N
= undefined =

The solutions are given by -3<x<lor2<x<oo.

The solution set ={xeR:—3Sx<—1}u{xeR:2£x<oo}. @

=[-3,-1) U [2,).

35
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2. Sketch the region in the xy-plane satisfying the inequalities 3x+ 2y £40 ,2y - 5x £ 32 ,x+y 2 15
and x 2 0 indicating the coordinates of the vertices. '

3x+2y<40
2y—-5x<32
x+y=15
x20

Y

A #?/s

x=0

Region
Vertices @ 25
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3. Express J3 sinx — cos x in the form Rsin (x ~ ), where R(>0) and o (0 <q< 325) are real constants

to be determined.
Hence, solve the equation J3 sinx—cosx = J3 for 0<x<2m.

J3sinx—cosx

=2 ——?sinx—%cosx} @

) T . 7
= 2| sin x.cos——cos x.sin —

=2sin(x~zj withR=2 anda=—7—[—.
6 6

Now, \/Esinx—cosx=\/_3—

= 25in(x—%)=«/§

. /2 . T
< Ssin| xX—— [=Sin—
( 6) 3

@x—%:nﬂﬂ—l)"% for neZ.

. . /4 St
Hence, the solutions in 0 <x <27 are x=— or ? @
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; . ' 2 _ A B ‘
4. Find the values of the real constants A and B such that G j{}(“x#-Z) = x—1+ o forx#1, 2.

D(x~2)

Hence, find fzx—:’ﬁ—z——— dx .
3

x+2 A B _Ax-2)+Bx-1
(x-D(x-2) x-1 x-2  (x—1)(x-2)

_(A+B)x—(24+B)
o (x=D(x-2)

By comparing coefficients:

A+B=1 } A=-3

O,
—(2A+B)=2 < B=4 @

x+2 3 N 4
(x-D(x-2) x-1 x-2

j—idmj = dx+j My
Jx-D(x-2)  J(x-D 5(x-2)
==3In|x 1|3 +41In|x 2|}

=—3[1n3—1n2]+4[1n2—1n1] @
=-3In3-3In2+4In3

=-3In3+1In2
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5. Using the method of integration by parts, find f(Sx«t»S) cos(2x)dx.

j' (Bx+5)cos2x dx.

Let u=3x+5 and dv =cos2x dx.

Then, du =3 dx and v= sm22x @

[Gx+5)cos2x dv =(3x+5) Sin;x - Sin;x x 3dbx

— (3x45) sm22x _ 3 (—cos2x) oC

2 2

1 . 3
= 5 (Bx+5)sin2x + y cos2x + C, where C in an arbitrary constant.
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12. (i) Solve (sin@ ~cos@) 2sinG~1) = 0.

(ii) Starting with cos30 = cos (6 +26) and stating the trigonometric identifies that you use,
show that cos 36 = 4cos® 6 — 3cos 0.
Hence, solve the equation 8cos® @ —6cos8 —1 =0 for 0 <6 <.

(iil) In the above figure AC =4 cm, BC =3 ¢cm, CD = 5 cm, A D
ACB = 60° and AD is parallel to BC.
Using the Cosine Rule for the triangle ABC, find the
length of AB.

Using the Sine Rule for the triangle ACD, find the
angle ADC.

(1) (sin@-cos@)(2sinf—-1)=0
& sin@—cos@=0or 2sind-1=0. @

sin@ = cos@ or sinezé.
S tan@ =1 (. cosd#0) or sin0=—;—. @

) . T
tan@——-tan% or sm«9=s1n~6‘—‘.

.‘.H:nﬂ+% or H:nﬂ+(—1)"%,whereneZ. @ 35

(i)

cos(38) = cos(@ +26)
=c0s 6.cos 26 —sin 6.sin 20 @ (. cos(A + B) =cos Acos B —sin 4sin B) @
=cosf(2cos’ @ —1)—sin@-2sinfcosd (. cos20=2cos’d-1and
:2cos39—0(@~2sin20.cos6‘ ®® @ sin 26 = 2sin @ cosH) @
=2c¢0s’ 0 —cosd —2cosf(l—cos® ) (sin’@+cos’@=1) @

=2cos’@—cos@—2cosf+2cos’ &

=4cos’@—3cosb. @ 50
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8cos’@—6¢cosf—1=0
& 2(4c0s’ 0 ~3cos0)-1=0 @
& 2c0s830-1=0 @
1

< cos3f=—
2

< c0s36 =cos% @

< 30= 2n7zi—7z, where n € 7.

But 0<fl <7z =

4 cm

609
C

B 3cm

Applying the Cosine Rule for the triangle ABC:

AB* =4* +3* —2x4x3x cos 60’

AB? =16+9—24x%=25—12

AB=\/1—§ cm. @
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Applying the Sine Rule for the triangle ACD:

sin _sin60’

4 5

. 4 3
sind = —x—
5 2

Find the areca of the shaded region.

13.(a) Shade the region enclosed by the curves, x? + y?> =2 and y = x?,

(b) The following table gives the values of the function, flx) = V1+x* correct to four decimal
places, for values of x between 0 to 1.5 at intervals of length 0.25.

x 0 025 05 | 075

1.0

1.25 1.5

Jx) 1 1.0020 | 1.0308 | 1.1473

14142

18551 | 24622

places.

0

L5
Using Simpson’s Rule, find approximate value for f J1+x* dx, correct to three decimal

15
2
Henee, find an approximate value for, f (.l+\}!+x“) dx.

0

15
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1
The area of the shaded region =2 _[ [\/ 2-x> - xZ} dbx
0
Let x= \/5 sin 4. @

Then, ﬂ: 2cosf and
do

dx = \[2-0086’ dé. @

x=0=> 6=0
x=1= ¢9=£
4
i |
=4J-00520d9— 2jx2dx
0 0
—ﬂj(l+00329) do— 2x_31
2 310
sin2@ |4 2
=26 -
o
z 1| 2
=2 —4+—|—-=
B,
T 70
= —4—
2
0 fe=iex , h=025  (5)
x 0 0.25 0.50 0.75 1.0 1.25 1.5
fx) 1 1.0020 1.0308 1.1473 1.4142 1.8551 2.4622
Yo ” ¥, » Y4 ¥s Ve
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| h
) e S+ 400+ 420 42004 )+ 1]

0.25
=—3-[1+4(1.0020+1.1473 +1.8551)+2(1.0308 +1.4142) +2.4622]

= __0'325 (1+4(4.0044) +2(2.445) +2.4622)

=2.031

Now,

[ (1= ) s 2 s
='[;'5(2+2 1+x* +x4)dx

=2.|‘;‘5dx+.|.(:'5 x4dx+2_[;'5\/l+x4dx @

5 LS )
zz[x];‘s{’ﬂ +2x2031  (5)

0

1.5°
=2x1.5+ +4.062 (:)
5

=14.656 . @
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16. The travel times of the manager and the assistant manager of a company from their homes fo
the office are normally distributed with means and standard deviations as given in the following

table:
Mean (minutes) Standard deviation (minutes)
Manager 45 5
Assistant Manager 55 6

The office starts at 830 am and the travel times of the manager and the assistant manager are
independent. Find the probability of

(i) the manager is late, if he leaves home at 745 am,
(i) the manager reaches office between 820 am and 8.30 am, il he leaves home at 7.30 am,
(iii) the assistant manager reaches the office on time or earlier, if he leaves home at 7.29 am,

(iv) the assistant manager is late to the office given that the manger is also late, if the manager
and the assistant manager leave their homes at 745 am and 7.29 am respectively,

on a randomly selected day.

Let X; and X be the travel times of the manager and the assistant manager, respectively.
()  P(X,>45)=1-P(X, <45)

4545
=1—P(ZS : j
=1-P(Z <0) @

(i) P(50<Xl<6O):P(50;45<Z<60_45j @

5
- P(1<Z<3) @
= P(Z<3)-P(Z <)) |

= (0.5+0.4987) — (0.5+0.3413)

=0.1574 50
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61-55
Giiy  P(X,<61)= P(Z < )
= P(Z<1) @

=0.5 +0.3413

=08413 () 30

(iv)  Let 4 and B represent the events that the manager and assistant manager are late to office,

respectively.

Now, P(BlA):%’Q @

Since, 4 and B are independent, @
P(BA4)=PBPMA. (5)
Hence, P(B|A) = P(B). @

P(B)=P(X, > 6)
=1-P(X, <6) @

=1-0.8413

=0.1587 @
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