Aga Khan University Examination Board
Notes from E-Marking Centre on SSC-11 Computer Science Examination May 2018

Introduction:

This document has been produced for the teachers and candidates of Secondary School
Certificate (SSC-II) Computer Science. It contains comments on candidates’ responses to the
2018 SSC-1I Examination, indicating the quality of the responses and highlighting their relative
strengths and weaknesses.

E-Marking Notes:

This includes overall comments on candidates’ performance on every question and some specific
examples of candidates’ responses which support the mentioned comments. Please note that the
descriptive comments represent an overall perception of the better and weaker responses as
gathered from the e-marking session. However, the candidates’ responses shared in this
document represent some specific example(s) of the mentioned comments.

Teachers and candidates should be aware that examiners may ask questions that address the
Student Learning Outcomes (SLOs) in a manner that requires candidates to respond by
integrating knowledge, understanding and application skills they have developed during the
course of study. Candidates are advised to read and comprehend each question carefully before
writing the response to fulfill the demand of the question.

Candidates need to be aware that the marks allocated to the questions are related to the answer
space provided on the examination paper as a guide to the length of the required response. A
longer response will not in itself lead to higher marks. Candidates need to be familiar with the
command words in the SLOs which contain terms commonly used in examination questions.
However, candidates should also be aware that not all questions will start with or contain one of
the command words. Words such as ‘how’, ‘why’ or ‘what” may also be used.

General Comments:

In general, questions related to arithmetic operations and relational operators in GW-BASIC,
arrays, repetition using IF...ELSE statement, completion of the truth table and threats in
computers were well attempted. However, questions based on completing flowchart, user-
defined functions in GW-BASIC, uses and benefits of artificial intelligence in the defense
industry and the weather forecast, calculating the checksum and performing arithmetic
operations on arrays using GW-BASIC were generally not well attempted.
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Detailed Comments:

Constructed Response Questions (CRQs)

Question 1:

from the given table.

(C stART )

J

The given flowchart takes temperature as input once a day for a year. It calculates and gives
minimum, maximum and average temperature values as output. Some of the flowchart
statements are missing. Complete the given flowchart by using the statement number only

pd /

C e )

Max = -100
Min =100
Total =0
X=1
c
No
Yes
No
Yes
¥
No
Yes
\ 4

Sltlaut:’nngzrr‘t Statements
1 X=X+1
2 Max = Temp
3 Avg = Total / X
4 Total = Total + Temp
5 Min = Temp
6 PRINT Min, Max, Avg
7 READ Temp
8 Is Temp < Min ?
9 Is Temp > Max ?
10 IsX <=3657?
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(Note: Most of the candidates performed below average in this question despite the fact that this
question is from the first topic of Grade 10 Computer Science syllabus that forms the basis for
the rest of the syllabus.)

Better responses demonstrated that candidates had a clear understanding of the purpose of each
flowchart symbol and inserted the statement numbers inside the relevant symbols in the required
order.

The pair of statements 9 and 2 can be used in the place of the pair of statements 8 and 5 and vice
versa.

Example:

( START )
!

Max = -1
Man — 100
Total ={
N—=1

VO R 2 7/ 6 /
/ =y J C END )

q Mo
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Weaker responses depicted that candidates did not know clearly that which statement number
would go inside which flowchart symbol and placed incorrect statement numbers such as wrote
statement 8 or 9 in place of statement 10/ statement 3 in place of statement 1 and vice versa/
statement 6 or 7 in place of statement 3/ statement 2 in place of statement 5 and vice versa, etc.

Example:

START

Max = 100
Min = 100
Total =0
xX=1

No
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Question 2a:

Write a GW-BASIC program that would calculate and give simple interest as output. The
input would be the principal amount, interest rate per year and the number of years.

The formula to calculate simple interest is given below.

(Principal Amount x Interest Rate per Year x Number of Years) + 100

Better responses depicted good understanding of basic concepts of GW-BASIC programming,
i.e. input from the user, performed calculations on input by writing the formula in GW-BASIC
and displayed output with an appropriate message.

Example:

| O Iﬂf}ht ',Pﬂv'l‘."nplt Flhnnuwt"vjp

a -

L I-\nPu-t ”Ih}:ﬁfl‘.{t vate peas ?'E:\":;l

30 InPut "Muw-‘:ﬁ?f .-;r:f ),e‘{,-;“ ; ¥
Lo LET £=(P*I‘#‘>,)/IGD
Lo PRINVT ”S'nmP'le, Tw terect i g :“i 4

&0 E oD

Weaker responses showed poor understanding of basic concepts of GW-BASIC programming
and wrote incorrect GW-BASIC statements such as incorrect input statement/ used constant
values for principal amount, interest per year and number of years/ used arithmetic operator of
mathematics for division and multiplication rather than of GW-BASIC/ did not assign the result
of arithmetic formula to a variable etc.

Example:

10 Inpud *y200!s Retadip 2 arasund- ——
20 :}E,F;;& “Anajtnkeart yae, per s

30 Jopwt * 8" Nuwbeo at yeats

e (1260 30c™ 10)7 100
£ Pook  PerddYy
66 EnD
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Question 2b:

There are SIX relational operators in GW-BASIC.

Complete the given table by writing the operations and symbols of relational operators.

(Note: This first operation has been mentioned for your convenience.)

Operation

Symbol

Equal to

Better responses wrote the correct names of relational operators and their symbols as shown in

the below example.

Example:

Operation 15, .0 1ies ~h Symbol 7
Equal to -

rot easual bo <

greater thanr >
Lotz fhan <,

Qreoder -t or eqraad o =
Less Huan or ey uzt bo <=
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Weaker responses showed confusion between relational and arithmetic operators and wrote
names and symbols of arithmetic operators in the place of relational operators/ wrote
mathematical symbols of relational operators rather than symbols of relational operators in GW-
BASIC/ wrote lesser than and/or greater than instead of not equal to for relational operator < >.

Example:

Erual tor =

OprCen Fex  Prco

([ees Ao

ﬁ‘f{h‘h‘?f P, o e ongrdon b
40O

s
S o men bee of <

Question 3:

Loops are used for repetition of code in any programming language. However, it is possible
to repeat a program code without using the loop as well.

Write a GW-BASIC program that would display the following text TEN times on output
screen by using IF...THEN...ELSE and GOTO statements.

| LOVE PAKISTAN

(Note: Do NOT use any type of loops.)

Better responses demonstrated a good understanding of repetition via IF statement in GW-
BASIC. These responses wrote the correct condition of the IF statement and used a counter
variable to count the number of iterations and printed the statement given in the question.

Example:

AO €IS

Sc 16k =1

SO IE A 2=1C4Hhon Print "I LOVE PAXISTANY Elce L4006
Uo A= P+l

bO Gowo 20

6o Ena
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Weaker responses did not write the correct program and made the common mistakes such as
used FOR loop/ did not use IF condition in program/ incorrect condition of IF statement/
counter-statement outside of the IF statement/ did not use GOTO statement/ did not use counter
statement etc.

Example:

10 Cis

RO X2 T leve Pokiske

30 TH Y= I love pokisten Thev Grolco €YD
Yo Ve Hg* 41 4010

coO Pl v

& END

Question 4:

a. Identify whether the given array representation is a one-dimensional array or two-
dimensional array?

X$(0) Lahore
X$(1) Karachi
X$(2) Quetta
X$(3) Peshawar
X$(4) Islamabad

b. State the major reason to support your selection of array in part (a).

c. If Hyderabad, Faisalabad, Khairpur, Gujranwala, Sukkur and Jacobabad are to be added to
the array shown in part (a), then what would be the index number of the last element?

d. By looking at the array representation in part (a), how can one judge the data type of this

array?

Better responses showed good visual understanding of arrays and identified array as one
dimensional, gave the correct reason to identify the array, i.e. it has one column only/ it has
single subscript value. Similarly, these responses wrote 10 as an index number in part ¢ which
means they know that index number starts from 0. Likewise, they wrote a $ symbol to determine
the data type of array as string.
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Example (a):

Ome dimemsiomal asay

Example (b):

The absve asharf contaims ome subsesipt  cwliich
meovs i u a O’W&d/um*’-/%m'naj Mﬂ:’ﬂ

Example (c):

X$ (10)

Example (d):

e dﬁih- ‘{2‘{9’; gﬁ QM@H e M(ﬂ)rs
dals’ becase it covdaion (B) colieh s fhe Smbole_afy sbuimgolada.

Weaker responses mostly identified the array given in this question as two-dimensional instead
of one-dimensional which means they considered the column containing index numbers of the
array as the second column of the array and wrote the same reason for the identification.
Similarly, most of these responses wrote index number 11 to answer part ¢ which means they
have considered 1 as the first index number of the array instead of 0. Moreover, most of these
responses answered the part d of this question correctly, i.e. data type of array can be determined
as string by looking at $.

Example (a):

Tivwo dimensional -

Example (b):

MY If we vorte odosve ofc,pyr/&ewcta{—w

usvr-ﬂ G basic , e m—o\.ld( write Xt(lg;):?) ;’ ggﬁm

Page 9 of 20



Example (c):

eWarv  X$(11;, 2) (wing 2 diwansional)

Example (d):

Question 5:

Write a user-defined function (using GW-BASIC) named CUBE to calculate the cube of any
positive integer value. Input any integer value from user; call this function and print the
output.

The formula to calculate the cube of any integer A is given below.

The formula for Cube = A x A x A

(Note: Most of the candidates performed below average in this question which means most of
the candidates obtained marks below than 2 out of 3)

Better responses used the correct syntax to define the function named CUBE with an appropriate
number of function parameters. Furthermore, these responses transformed the formula to
calculate the cube in GW-BASIC instruction correctly and finally printed the value of cube
function by calling the function with the PRINT keyword.

Example:

O v

50 bet Seowbe(Wy: AFR* R

0 Vopuk " Eakeq Ine ouedoey T gy
LD Pnd S?nCLﬁ‘)Q(“\

50 €oo
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Weaker responses were not able to write the correct GW-BASIC code to define the function with the
proper keyword (DEF) and the function name and instead of that, most of the responses wrote DEF
keyword only. Likewise, these responses invoked the defined function incorrectly. However, most of
these responses wrote input statement correctly and converted cube formula into GW-BASIC
expression.

Example:

T RR AR
20 Defa) { Tui)

L3

3[:' E“?M” E—‘-"'-_ik.ﬂ-"a (T Twﬁﬁh”; 1

J N .,
UD Print (ube OF I"@m B M ETHTxT”
1) Em:ﬁ. '
Question 6:

Complete the truth table for the given Boolean expressions.

A A+B A+B X =(A+B)C

0
0
0
0
1
1
1
1

R | R OO |kFR || O|lO|
|l O|lrR,|O(FR|O|FR,|O|O

(Note: Most of the candidates performed very well in this question)

Better responses demonstrated a very good understanding of the Boolean operations
(complement, AND, OR), applied these operations on given variables and completed the table
correctly as shown in the example.
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Example:

A E o A LR 5;;_A+ B X=mc :
0 0 0 O 1 0
0 0 | o A A
0 ! 0 A o 0]
0 ! ! 1 o 0
: 0 0 A o) O
1 0 1 A O 0
! ! o a2 | o 0
1 1 1 A 0 0

Weaker responses were mostly able to calculate the complement of A+B. However, these
responses did not perform the AND/ OR operations correctly.

Example:

A B . A +B.. A+B

0 0 0 0 ” A

0 0 1 O 4.

0 1 0 O A

0 1 1 O 1

1 0 0 O A

1 0 1 O 4

1 1 0 1 O
o [ 1 A 6
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Extended Response Questions (ERQs)
The following questions offered a choice between part a and b.

Question 7a:

Suppose you connect a virus infected USB drive to your Personal Computer (PC).

I. What are the possible threats that your PC might be exposed to? Discuss at least
SIX possible threats.
i What steps should you take to avoid the viruses that can infect your PC?

(Note: Most of the candidates opted part a of this question and it was clear after assessment that
most of the candidates performed well in this part.)

Better responses described possible threats such as replication of folders due to viruses/ failure of
operating system/ corruption of data and files/ damaging the boot sector/ changing the location of
the file and making their shortcuts/ consuming the hardware and software resources to make
system slow etc. Moreover, these responses wrote appropriate steps to prevent computer systems
from viruses such as scan USB drive before opening it/ install anti-virus software and keep it
updated/ avoid double click on USB drive because it may execute the virus in computer system/
run your anti-virus program regularly/ open USB drive in new window through menu via right
click.

Example:

(A
W 9 comede o Vina ﬁ#\ecﬂ:ad 0SB drive Sn my posonal wmprks
_,&\.,,uum ara many Mgkt ruy PR enpred b
L Te daba doced %o PL tan be damaged The views tan
MM B \—#Let. and  ormupb U
_m_'i.., Tha Virus oo &;Limﬂ:e ’Li-s.e{hr ound SFue,a._cl ke 1y "tujshm
26 OF con alge s ¢pread % compidert  Lanpecded bo Hhanehoork
we‘""‘-’[‘-“l" My Pt e connatbed .

oI tD doru v
2. glj: Lﬁ-‘“_ C‘G_rr_u#im ‘JM.Fbr‘Jd-_h.t j‘:lﬂ_& Q{M-I-&“Tj “n laﬂgﬁz
faparbank ¢ of confdantFa datls . v
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A T Bros  can alio '?nb)e& Hio boo b cotkor mit‘.’,:ﬂ‘"& :
et g complber et
Mwwru Lﬂ:ae..umd virvagt Mok can m#dc u(m.ur PE “

1T o .q-fbtlﬁn T Vs One  madl  tean eveny

pnboomal memon, @Ble Soure Pb‘,’ﬂ@l I WRefler PO bz{om spening &
2u One sk nok oprn ermoil Dlro: wnktnown Bﬁ.ﬂg‘g espedially
wikha abachment astl mOﬁU Conkain o, Vieg bhak ton biprod
ingour  PL onc dowm loaded -

Weaker responses mostly wrote irrelevant threats to a computer system or rephrased the one or
two threats multiple times rather than writing the unique threats. Moreover, most of these

responses were able to write only one step to stop the viruses from attacking a computer system,
i.e. using anti-virus software.

Example:

Widited s i tha PC .
Loioliloen i Tla PC .

P =L ijtﬂé (e mn g T la. PC -

uﬁ St povnt Ao .E:I'E.m tntha PC

[\ Al Y S AALA

VN w AP LY A

22 whe chouwld genciaty a . pogmacm in to
the PC .
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Question 7b:

Artificial Intelligence (Al) is the science of making intelligent machines, especially intelligent
computer programs. It is related to the task of using computers to understand human
intelligence, but Al does not have to confine itself to methods that are biologically observable.

Describe the use of artificial intelligence in the defence industry and weather forecasting. Also,
write at least TWO benefits of using artificial intelligence in these fields.

Better responses described relevant uses of artificial intelligence (Al) in the defence industry
weather forecasting such as unmanned drone attacks can be done via Al/ quick and precise
attacks on sensitive targets/ analyzing large sets of data to predict the weather better than any
experienced weatherman. Moreover, these responses wrote benefits such as Al-based robots can
fight in the battle without getting tired for 24x7/ are more accurate than humans/ can be sent to
risky and dangerous places where a normal human cannot go/ Al-based systems can generate
alarms to warn people in advance about a big storm etc.

Example:

- \ - el WL
EﬁEfnhE-,E R AT e T e b e e s e e

» Bxey Xobotl-Thesl Tﬂg‘bo"r Jﬁke -#‘rxﬁi’_._.‘-%med *E-nl&eti
L S O << Plack -

» Quo wochipesr TREY Ao (oo woallk own baah™  Pwces
CremaPC  noUnMies e and & Golhaiens

v Solder weleot 2~ ey €W with  ct\das and FiR-
B ALY _Eq_%hﬁl‘xiﬂ_ms.i«_g_-:lﬁeﬂ_ui e us abeawt  bulae
oty an -

2 Tx %Wl ve bad  omueh eio  wollh a8
.5 % eV s dwecninn QWi N Weaee, -
' Benfhider
« Telence  Thndashies:i- ovm  Soldexe  00iY  bC igyused
MAese

o0 Wi Inews e inMnMepn o eneey Qore 326 -
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| AL o ’*\\e-s Faxls {“ﬁ&“ﬂ;'_ . L < G L Swye A

Cenen n\qnﬁ disae L% -

e C Wi\ e’ AN & o anfl Coe Ravy At
Wil hapRee o Sdund -

Weaker responses depicted that candidates could not differentiate between uses and benefits and
they mostly wrote the benefits of Al. Moreover, most of these responses wrote general benefits
of robots rather than relating them with the scenario given in the question, i.e. defence industry

and weather forecasting. Likewise, most of these responses repeated the same points rather than
writing unique uses and benefits.

Example:

Jgrwoa B

A TV ueed | Se &a%«m;gm}%im_nmi
’Aﬁ'ﬁ_’égﬁs_._ A" LD A

s %{ \"-. . Fa v aTal ﬂ{'r‘nrn"ﬁ
e A pat DedVuen doey vk
orercesd AT o 5&@:{1}&\ "\'MTA‘{ —Q(:'L.ur'

Mveuy Y —.&‘lﬂ vanoh S;ﬂ"'.r‘} &CI‘LLII}E %\E Aun
Qggjﬁ; &c_ﬁg ey et e .
TRE o) et ndelifence  weedher Sovashiag
_vsek Ny o Tovecwed  Yhe wankey
o ¥ g et by C"r\cbhan.
o ik LORWAOACe Doy g&cggg;};q?
e s, N Al NeRsuxe e e Coo
EeaN  Lreee. . Nawk e aier  Ber k. Moo “’""‘5
Yowme .
3 Dorelids. _ _
‘i:m Coag{™, Ny ﬁ‘bﬁ&i and Seglee %QQ:E
e dede L

W) hotvase \\qingh%mg | I
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Question 8a:

A small bookshop uses barcode which represents 5 digits. The last digit is called the check
digit which is calculated as follows.

Add the first and third digit and multiply the result by 3
Add the second and fourth digit

Add the results of step 1 and 2

Divide the result of step 3 by 10 to get the remainder value

If the remainder is O then use it as a check digit, otherwise, subtract the remainder from
10 to get the check digit.

ISEEIE A

For instance, in 45678, the check digit is 8.

Write GW-BASIC code that would input the first four digits of barcodes of 150 books. It
would calculate the check digit (fifth digit) and show it in output.

(Note: Candidates opted both parts of this question equally but they performed well in part b.)

Better responses demonstrated an excellent understanding of the given problem and wrote the
correct FOR loop statement followed by input statement for four input digits and finally applied
the different calculations, formulae and conditions given in this question.

Example:

10 cvs

qB pim B LEsY

20 FOE B = | tm 150

4 o PLLQ; l"EntE_l" ?—'L-[r_;j c:!.':ﬁ-l"r 0{ “TDU'*[ Ibﬂl:ll'l:j:- bgrﬂn&& f,.: EJ-]L_F“.\}

Se ppuk 1 Entey 1h¢- frcond Aoir of gour ‘weok s bovcnde”: B3 (R
o gt Rl we fowd Ak of Yow book's ercode & B3 (P
To pdk YEgee the fourth digd of vpor lotks bawede - By )
20 med B

40 8T p= {(BLIRY+ 300 k3

ice LET B = 4 &3 (R) + »b (AY] @

o LT B =9+« E

128 LEF W ¥ Med ¥ = & then paot T F7 1 &0 oo

e LEY = ®/to

Page 17 of 20




gy LET = lo—F - sol= led

_1%0  punt Mo check Aalm "l.%iii__ﬁ_m
Voo 'IE"'f'LT“l’F "Mooy cheds dakem e ‘i on
LTI Endl.

Weaker responses showed lack of understanding of the problem given in the question and wrote
incorrect GW-BASIC code that contains majors errors such as no FOR loop used/ FOR loop
used with wrong loop condition/ division operator used instead of MOD to calculate the

remainder/ constant values used to perform calculations instead of taking input during runtime
and storing it in variables etc.

Example:

I 3k B
MO ET y - 140V80
%O TD-{QLI! ID Canlt= 10

U as ade, cf,u::nt+
% FMM;]

Lo geﬂ%::‘{m'},
10 Miudnmn=%

& FOAUR a0 =
Ao btz o3
rﬂt}<1+ H LS+ -i—C‘D*mo/:cg_
U0 Bown code  x

0 WNERT x

5¢ PRINIT

tapy et
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Question 8b:

Write a GW-BASIC program that must have one-dimensional arrays A, B and C
respectively. Each array should be able to store fifteen integer values. The program should
also perform addition operation on array A and B, store results in array C and show the sum
of arrays in output.

Better responses depicted good understanding of the given problem and declared three arrays
with appropriate names and subscript values followed by FOR loop statement with correct loop
condition and the addition operation is performed on the values of arrays A and B and their
answer is stored in array C. Finally, the output is displayed by printing the values of array C.

Example:

0 DIM A5 Gé;gl.;é_r.gl —
3O For T ) folf

i Ye] Enpﬁ*&m He viue of Lavoble & #} al™y

30 ITeopd™ Enter the Value of verdle G 8F)

= I- £

EQ NVex+T

20 Feor7T=2 +0 iS5

O Fvot \:Fumﬂr‘%smf_m&.:e 4’@‘”7“"-":; Cf.i"j

FO Vexdl

loo End
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Weaker responses exhibited lack of understanding of the given problem and wrote the incorrect
GW-BASIC code that contains major errors such as incorrect or no declaration of arrays/ storing
input values in variables rather than storing in arrays/ no use of FOR loop/ incorrect loop
condition/ no output statement to show the sum of array A and B etc.

Example:

o i<
0 INmT Y AR, ”
20 HCAD A A g i
UG KEdp'mY* o1 mys”
KO AD T 1f fp 15
(-0 MU A o2 _
o Reap "crope
4a VIRINT “4 8.
ao PRINT ‘A ep?
100 OUTIUT MRl 2 US
Fa) END
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