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(a) Tick (+) one box to identify the correct logic statement for this truth table.
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+—A XOR B) NOR ¢

(AORB ORC)NOR ¢

NOT A AND NOT B AND NOT ¢

b) D P, L
(b) raw a logic Circuit for the logic expression:

—

X =NOT (NOT A AND (NOT B XOR C))

i
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2 A video doorbell is attached to the front door of a house. The doorbell uses a motion sensor 1o
detect when a visitor walks in front of the door. When the motion sensor is activated:

. The digital camera in the doorbell starts recording a video.

A message is transmitted to a smartphone so that the person who lives in the house can

watch the video.
pressed. When the button is pressed, a message 15

The doorbell also has a button that can be
transmitted to a smartphone to play the doorbell sound

The videos are stored on the doorbell’s internal secondary storage device and overwritten when

the secondary storage device is full

(a) The video doorbell can be considered an example of an embedded system

Identify two characteristics of the doorbell that suggest it is an embedded system

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

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

(b) State whether the video doorbell is a monitoring system or a control system

Justify your choice.

...........................................................................
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ry and secondary storage.

th primary memo
The video doorbell has bo | |
; | will store in primary memory.

(i) Identify two items of data that the video doorbel

device.
(i) The video doorbell has a solid state (flash) secondary storage
ment about the
Complete the table by writing the answer or answers to each state
principal operation of solid state (flash) memory.

I o V_—VS"tatement Answer I ———
————

Ithe two types of logic gate that | 1 ............1 AFTIN.... NAND ...................................
can be used to create solid state

! devices 7 RPN S NOI o

' the number of transistors contained 8).:

Lin each cell e S
|

the type of gate that can retain ’-Flaa}'}hﬁ |

| electrons without power {
R |
the type of gate that allows or stops (OD‘J'T‘OJ
Lcurrent from passing through | rereeeeens SOTRAL i
(41

(iii)  The video doorbell uses a buffer.

Describe how the video doorbell will use the buffer.

Captured....Vidéo... 1S Aransmitted . do.. bublos ...
80,5906 the...reent... b in...a buffer f¢

U’WSZCOFAAPJS{NQ?{ ...................................................................... 0
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(d) The digi
gital ca ¢
mera has g microphone which is used to record the sound for the video.
The user ¢
hanges the sampling rate that the microphone uses from 44.1kHz to 88.2 kHz.

Descri . .
be how this change in sampling rate will affect the performance of the video doorbell.

..,Dafka......ﬂangm[ggan +o LLSe,r'gSrTaH'PJ')OMHM

Hake.. longey. . becE. . +here...Js. more. dad=

~to Hangmid.  The..secondary. S10roge kvie will
AFill.fagtar. . <o... qC_e_lf.\;,c_/:.......\./}.d<3ao,s:._.,.m.U.L...1:,e..,....fa/ial@....7?.:.:._..J,;-_e.:as:.iz

..s+o.r.e¢...l_gnﬂ__..m4e“r.m ..... OO S o |
............................................................................................................................................. (3)

(e) The video doorbell allows both real-time and on-demand bit streaming.

(i) State what is meant by bit streaming.

continuaus. odered. flan...of. brt. over. ...
COROMUDLCORD. PAFA ot ()

(i) Give two differences between real-time and on-demand bit streaming.

. Real.Hme. s, direct. fom._sour(e. . whereag on

pees

.@.D...Agm.amd..........is.......?.rﬁ...CE.CQ.rAe,J...: .............................................

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

2 Real+/m£[31 ..... comhnua.UAd)onAémanAg
..c&nn.o.%.....ﬁ:z Ay kil next. N agchion NS
dolsnlaad o N e e i
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A software
e developer is writing a computer program-

r.ﬁ.rﬁfﬂt...w.!'.(l...s.f.c'l.?@........Wbm.....aD....i&.I(Ydﬁ---l:S ---------------------
......... gcﬂxee«rrar(mw(onpdeimrw
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8 The processor has two
or.
. a process
4 The foHowmg table shows part of the instruction .s?t rf(()|rx)_
"eGisters: the Accumulator (ACC) and an Index Register (). o |
: T— e S T !.
Instruction | Explanation
Opcode Operang ] |
Lo g - I "medi

Iediate sad e o e o i o
Mmediate addressing. Load the number n to A |

_ ion at the given
LLL | caddreg .. | Direct addressing. Load the contents of the location
o - address to ACC A\

i — —_— K H ddress. l

] ) - the given a

LPT | 244 resss Indirect addressing. The address to be used ;\Scaé 9 J
Load the Contents of thig second address to

" |

contents
g Indexed addressing. Form the address from <address> + the

) ress to
el Caddresss of the Index Register. Copy the contents of this calculated add
ACC

' - -

—_—
lmn;ediété addre;‘SIng Load the number n to IX ﬁ\
—
Add the number N to the ACC , B

[ 1k #n

e —————

ADD | in/Bn/gn

ADD l <address>
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(a) The current contents of memory are shown:

Address Data

19 | 24
20| 2

2111

22 @#4
235
24 1 4

s

The current contents of the ACC and IX are shown:

ACC

Complete the table by writing the content of the ACC after each program has run. A

[ Program number [ Code ACC content : ah

[— 1 / LDD. 20
’ ADD #2

|
|
T LDI 25

INC ACC

SUB 22

LDD. 19
LDM #5
LDM #25
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A bank allows customers to access their accounts using an application that they can download

onto a device such as a smartphone.
(a) The system that allows customers to access their accounts using the application 1S 8

client-server model.

Describe the roles of the different devices in this model.
0. hank Senario..

r;:MS l’cmflhflcauhoh 01"14

fvar Lent ..

'...'.S...Clepémqu.n a
]ﬁ bankg ATV 2 e LS .............................................
wed by (lignd

...... Access—t. Hhe. dalta... ﬂpflwa}uon
for ~Hu.4.r..aun...dc.v.1.<.e...-.._Sz.r.v.wf....t.s...u&fe.i.....%....E@nk.d&r@sﬁmé% ’

(b) The bank wants to protect the integrity of its data while transferring the data to other banks
Parity check is one example of data verification.
Complete the description of parity check when Computer A is transmitting data to Computer B

Computer A and Computer B agree on whether to use .....Cdd..Qr.ever ...
parity. Computer A divides the data into groups of ................. 1. bitg. The
............ Bl

number of 1s in each group is counted. If the agreed parity is

and the group has an even number of 1s, a parity bit of 1 is appended, otherwise a parity bit

of 0 is appended.
b]DCk .......................... check the bytes are grouped together, for

In a parity .............
example in a grid. The number of 1s in each column (bit position) is counted. A bit is assigned

to each column to make the column match the parity. These parity bits are transmitted with

the data as a parity ............ b:Hﬁ ............................... ; :
(5

[Turn over
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. d secure.
(€) The bank also needs to keep its customers daia P

(i) The bank’s network has a firewall-
ers' data.

Explain how a firewall can help protect th

‘  Olthg@InGm
@mpares._all... i.n.cz:)ml.:\)j---@ﬂ | Olthgeln g

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

=eee R TR I R R
aseassee®
emssuuene
sresassresanEet
AR EEEE TR . I L A A
sreaannee cremsasannannet
perreee

. O L LR L

. ceavaassmnenty

ne ; . e ir accounts.
ORE Ly ed to use biometric authentication to access the

ric authentication method is facial recognition.

Facial iti
recognition yses Artificial Intelligence (Al).

Bass .
scribe how Al is used in facial recognition.
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A company is developing a website that will allow users to create an account and then play a quiz
every day. The data about the users and the quizzes are stored in @ database.

A user must select a unique username and enter a valid email address 1o create an account. All
users must be over the age of 16. A new quiz is given to the users every day. Each quiz 15 stored
in its own text file.

i The database stores the filename of each quiz and the date it can be played. The user gels &
score for each quiz they complete, which is stored in the database. The scores are used to give
each user a rating, for example Gold.

(a) Create a 3-table design for this database normalised to Third Normal Form (3NF)
Give your table design in the format:

TableName (PrimaryXey, Fieldl, Field2,

...().S_EK....L_L).,S&CMID&..;....E.’I).C.l;.L.;....D%.O{Z...Biﬂb..,.,...P..QHDED.........
QU2 [ QuizlD., Deate , Flename) ... o
USEE . QULZ. (0samamg....;.8uiz10..., SCore

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

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

(b) The company is using a Database Management System (DBMS) to set up the database.

Describe what is meant by the following DBMS features:

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

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

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

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

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

............................................................................................
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e, for @ different game.
ome sample data.

(c) The
> compe
Pany has another database, F ARM
shown with s

The dal ' )
abase FARMING has a table named EVENT which 1S
[ " " points
‘_PlayxerID_{ EventID Eﬂﬂ%
000123 3 puild s »14_/.”
ey - I ,l—‘——“*‘ - 36
~ Ooo124 1 Grow |
000123 | g Grow ’”,_}_i,_._, _
000123 | ’7/' create 1.58 )
000i25 3w T Grow 85
000125 4 puild 69
R
d PLAYER that has the primary

(i) The dat
abase FARMING has a second table created name

key Player1p
gnkey to link to PlayerID in

The field p

1 ; .
PLAYER. ayerIDin EVENT needs to be set up as a forel
e table definition for EVENT

Write a Struc
g tured L
10 link the foreign kS; fgy P';i”yg;:ge (SQL) script to change th

.AALIER..IH.B..L.E......E!!ﬁNT
PPN T
fo.za&@..z..m...ls.{-?..Y....(.B.lqejq_..l,D.) ..... Kf.f.f:..ﬁ.f.t{.c{%.s..f..lﬂ.\lﬁ.(i(.ff.‘.’yﬂf @

Lo .......................................................................................................... 2]
o zgml_qsct;)t to return the number of events that each player has completed
SEL @Jd'ﬂ'lb COUNT o
LDy COUNT.(
.... Ty (Even—HDB
‘ O)ROUP b)y Pl ..............................................................
................................ /D~
a"a«@ P e s e
.......................................................... [3]
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7 Complete the binary addition. Show your working.

| gl
10011110

0110000 1
+00011001
@0 Q0 11000
OV@r](’}d(,\]
Error

3]
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8 A business s Creating a local area network (LAN) in its office.

a ; . y
(a) The business is deciding which topalogy to USE: ment

y, or topologies, each state

d'ck () one or mo e boxesi i ify the topolog
identify
escribes. r xes in each row to

I __ Statement

—————

all device
| S connect to one central device

— _—

all devices connect to a central cable

, multiple paths for the packets to travel along

trﬁé)l:ztstag?inst damage because if any line fails,
e of the network retains fy|| functionality

most likely to lose data through collisions

(9]

(b) The LAN will connect to the internet through a router. The router has a public IPv6 address.

(i) State why the router has a public IP address.

(ii) One difference between an IPv4 and IPv6 address is that the numbers in an IPv4 address
are separated by full stops and in an IPv6 address they are separated by colons.

Identify two other differences between an IPv4 and |Pv6 address.

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

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

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