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3 marks for AOZ (apply)

W olther the highest or lowest valus is corroct then award 1 mark.
Award 3 marks if both are corrct:

« highest value: 32256 A. 0.984375 x 2'* 63/64 x 2*
« lowest value: -32768 A - 2%/ -1 x 2

113 marks have not boen awarded for the two corroct values then working marks.
can bo awarded, but a maximum of 2 marks can be awarded for the question
overall.

Working marks are avaiable as follows:

1 mark for expressing the highest value in binary:
« 1111100000000 A. leading 05

or
« mantissa 0.111111 AND exponent 01111

1 mark for expressing the lowest value in binary:
« 1000000000000000 A. feacing 1s.

or
« mantissa 1.000000 AND exponent 01111

1 mark for doing the calculation of multplying 2 value by the correct exponent in
decimal (2" or 32.768). regardless of whether the value is an approprate one of the
resultof the calculationis correct

Zmarks for AOZ (analysis)

There are not enoigh bis n the mantissa (to represent 26.25 exactly) /7 bis s not
enough to represent 28.25 exactly / the binary representation of 28.25 has more than 7
Significant digits //he binary representation of 26.25 has mre signiicant digis than
there are bits in the mantissa / binary representation of 26.25 needs 8 bis (in
mantissa)  has 8 significant digis / nsufficient (bits)of precision available;
R.2B.25/50me numbers can never be represented exacty n binary

1t could be rounded to the nearest representable value /it may be truncated /
represent as 28 I represent as 28.5;
R.an error would be generated
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03 1

2 marks for AO1 (understanding)

Component Name | Component Number (1-5)
Address Bus 4
Data Bus 5
Main Memory 1
Processor 2
USB 1/0 Controller 3

1 mark: At least three components correctly numbered
2 marks: Allfive components correctly numbered

03 |2

WMark s for AO2 (apply)

4,194,304 (kibibytes);
A 1024 x 1024 x4
Aax2®

A2z

3 [3

2 marks for AOT (understanding)

Avoidireduce bottleneck of single dataladdress bus(es) // avoidireduce delays waiting
for memory fetches; A. Instruction and data can be accessed simultaneously:

Avoids possibility of data being executed as code (which is one method that can be
exploited by hackers) // Being able to use exclusively ROM for instruction memory
prevents the program being modified/hacked; A. program cannot be (accidentally)
overwritten (by data)

Instruction and data memory can have different word lengths;

Different technologies

i be used to implement instruction and data memory;

Different quantities of instruction and data memory means that address lengths can
differ between the two // memory address structures can differ;

Max 2

NE. So programsitasks will run faster

NE. More efficient

NE. Quicker access, without further explanation

NE. Instructions and data stored in different memories
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03 [4

2 marks for AOT (knowledge)

Number | Register Name
@ | Memory Address Register NE. MAR

@ | Program Counter NE. PC

© | Curent Instruction Register NE. CIR, IR
A Instruction Register

1 mark: Two registers correctly named OR
2 marks: All three registers correctly named

If student has used initialisms instead of full register names (or a mixture of both) then
award 1 mark i all three registers are given the correct abbreviated name.

03 [5

2 marks for AOT (knowledge)

Allows the currently executing process/task/program to be suspended;
A “stopped” as BOD

R. Suspend/stop the fetch-execute cycle / processor

R. “instruction” for *process”

So that a device/source that needs the (immediate) attention of the processor can be
serviced/dealt with // 5o that an urgent error condition can be serviced/dealt with;

A. Examples of error conditions that would be likely to generate an interrupt

NE. To deal with an error, unless stated or clear from example that must be dealt with
immediately

NE. So that a task of higher priority can be carried out

03 [6

2 marks for AO1 (understa

)

So that the currently running process/task/program can be returned to;
NE. So that the content will not be lost/overwitten
NE. So that the F-E cycle can continue afterwards

As the (code that deals with the) interrupt will change/overwrite/clear register values;
NE. The contents of the registers will be lost

03 [7

Markis for AO1 (knowledge)

Software (is the programs that) execute(s) on the hardware // hardware is the
electricallphysical components that allow the software to execute;
A. Software controls the operation of the hardware as BOD
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Qu

Marking guidance

Total

marks
05 Mark is AO2 (analyse)
1
B; (FacilitylD, BookingDate, EndTime)
R. if more than one lozenge shaded
P Total
Qu Marking guidance .
05 ‘Al marks AOZ (analyse)
2

The design is not normalised / there is (unnecessary) data duplication // there is
data redundancy // inconsistent data could occur // (one of the) attributes are
determined by attributes that are not (part of) the primary key;

If a customer made more than one booking then their details would need to be
entered more than once / each time // there would be redundancy in relation to the
customer data // customer data could be stored multple times;

If customer details were entered more than once they could be inconsistent //
there could be inconsistency in the customer data // updates may need to be
made to multiple records if a customer's details changed; A. updates to customer
details would be harder to perform as BOD

Deleting all of the bookings that a customer made would also delete the data
about the customer,;

It would not be possible to store details about a customer before they had made a
booking;

It would be harder to identify all the bookings for one customer (as they did not
have a unique identifer) / it may be impossible (A. difficult) to distinguish between
two customers with the same name (if they did not have an email address);

Notes:

« For all mark points (other than the first) it must be stated that it is the
customer data that is the issue to award the mark.

« Accept points stated the other way around, ie as advantages of the new
design instead of reasons to reject the original design.

Max 2
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Qu | Pt

Marking guidance

Total
marks

‘Al marks A3 (programming)

FacilityID INT PRIMARY KEY,
U

FacilityID INT,

PRIMARY KEY (FacilityID),

Description VARCHAR(100),
MaxPeople INT,
PricePerHour SMALLMONEY

1 mark: FacilityID, with sensible data type and identified as primary key.

1 mark: two fields other than the primary key have sensible data types and
lengths (if given).

1 mark: fully correct definition, with syntactically correct SQL including commas.
separating each line of code.

A. any sensible types. Lengths do not need to be specified.
I brackets at the start/ end of the code:

Valid alternative SQL types are:

« Alternative types for Faci1ityID and MaxPeople: tinyint, smallint,
‘mediumint, integer, number, byte.

« Alternative types for Descx ipt on: char, nchar, nvarchar, ntext, longvarchar,
varchar2, nvarchar2, text, tinytext, mediumtext, longtext, string.

« Alternative types for PricePerHour: money, float, real, decimal, double,
numeric, currency. R. integer only types.
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Qu

Marking guidance

Total
marks

5 marks for A2 (analyse) and 2 marks for AO3 (programming)
Mark Scheme

02 (analyse) - 5 marks:

1 mark for correctly analysing the data model and identifying the tables that data
needs to be extracted from (FacilityForSport, Booking)and the fields

that need to be extracted (FacilityID, StartTime, EndTime), and
including these and no other tables or fields in the query

1 mark for correctly identifying the condition to select facilties suitable for the
correct sport: Sport = "Basketball® or correctly identifying the condition
o select bookings on the required date: BookingDate = "15/06/2021"

1 mark for correctly identifying the condition to link the two tables: Booking.
FacilityID = FacilityForSport.FacilityID

1 mark for at least one condition that would identify some overlapping bookings
and no bookings that don't overlap, or 2 marks for conditions that would identify
all overlapping bookings and no bookings that don't overlap. Example conditions
(not the only ones) that would identify all overlapping bookings:

Exa

StartTime <= "14:15" AND EndTime >= "16:15"
(existing booking starts before and ends after new booking)
StartTime >= "14:15" AND StartTime <= "16:15"
(existing booking starts during new booking)
EndTime "14:15" AND EndTime <= "1
(existing booking ends during new booking)

115"

Example set of condi

ns 2

StartTime <= "16:15" AND EndTime >= "14:15"
(existing booking starts before or at the same time as the end of new booking
and ends after or at the same time as the start of new booking)

Note: Award a maximum of 2 of the 3 marks for the correct conditions if they.
are not joined by the correct logical operators.

Note: The AO2 marks for analysing the data model should be awarded regardiess
of whether correct SQL syntax is used or not as they are for data modelling, not
syntactically correct SQL programming

A. mark(s) can be awarded for the correct logical conditions even if the required
tables are not identified as being used by the query
A.>instead of >= and < instead of <=





image10.png
'AO3 (programming) - 2 marks:

1 mark for fully correct SQL in two of the three clauses (SELECT, FROM,
WHERE)

OR
2 marks for fully correct SQL in all three clauses (SELECT, FROM, WHERE)

Notes:

« For the SELECT clause to count as correct SQL it must have the correct field
names in it and no others.

« For the FROM clause to count as correct SQL it must have the correct table
names in it. Other, unnecessary tables can also be included so long as they
are correctly linked into the query by conditions so would not break it.

« For the WHERE clause to count as correct SQL it must include at least one
valid condition, but does not have to include them all.

A.instead of FacilityForSport.FacilityID accept
Booking.FacilityID orjust FacilityID in the SELECT clause for non-
nested queries. For a nested query accept X Faci 11 tyID where X is the alias
of the relation produced by the nested query eg Book ingsAtTine in example 3.
A.table names before fieldnames separated by a full stop.

A.use of Aias/AS command eg FROM Booking AS B then use of B as the
table name and note that command 25 is not required eg FROM Booking B.
A.INNER JOIN written as one word ie INNERJOIN.

A insertion of spaces into fieldnames.

‘unnecessary brackets so long as they would not stop the query working.

A. use of any type of quotation marks, hashes or no delimiters around dates and
times.

A. month in date as & instead of 06

A. > instead of >= and < instead of <=

DPT. for unnecessary punctuation — allow one semicolon at the very end of the
statement, but not at the end of each clause.

DPT. for fieldname before table name.

Overall Max 6 if solution does not work fully

Example Solutions
Example 1 - All conditions in WHERE clause

SELECT FacilityForSport.FacilityID, StartTime, EndTime
FROM FacilityForSport, Booking
WHERE Sport - "Basketball"
AND Booking.FacilityID = FacilityForSport.FacilityID
AND BookingDate = "15/06/2021"
aND

( StartTime <= "14:15" AND EndTime >= "16:15"
OR StartTime >= "14:15" AND StartTime <= "16:15"
OR EndTime >= "14:15" AND EndTime <= "16:15" )
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Example 2 - Use of INNER JOIN

SELECT FacilityForSport.FacilityID, StartTime, EndTime
FROM FacilityForSport INNER JOIN Booking ON
Booking.FacilityID = FacilityForSport.FacilityID
WHERE Sport = "Basketball"
AND BookingDate = "15/06/2021"
AND
( StartTime <= "14:15" AND EndTime >= "1
OR StartTime >= "14:15" AND StartTime
OR EndTime >= "14:15" AND EndTime <=

Example 3 - A Nested Solution

SELECT FacilityForSport.FacilityID, StartTime, EndTime
FROM ( SELECT FacilityID, StartTime, EndTime
FROM Booking
WHERE BookingDate = "15/06/2021"
AND
( StartTime <= "14:15" AND EndTime >= "16:15"
OR StartTime 14:15" AND StartTime <= "16:
OR EndTime >= "14:15" AND EndTime <= "16:15" )
) AS BookingsAtTime INNER JOIN FacilityForSport
ON BookingsAtTime.FacilityID =

FacilityForSport.FacilityID
WHERE Sport = "Basketball"

Refer nested solutions to team leaders for marking
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(@

(6)

URL | Domain Name | IP Address | Protocol
(i) http:/hwww. guineas.co.uk v

(i) 212.58.251.195 v

(i) quineas.co.uk v

1 mark for each correctly placed tick

R Answers with more than one tick on a row.

To translate/convertiresolve domain names into IP addresses;
A FQDN for domain name

Answer must have the CONCEPT of an action

NE To store the domain names and IP Addresses

NE To access the web page without knowing the IP address
NE To link the domain name to the IP address.

M
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%6 |1

Mark is for AOT (knowledge)
Table C;

R. if more than one lozenge shaded
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06 |2

4 marks for AO2 (apply)

INPUTS

INTERMEDIATE POINTS

OUTPUT
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Marks are awarded for the correct values in the unshaded cells only.

1 mark: Correct values in columns A or C
1 mark: Correct values in columns B or D

1 mark: Correct values in column E
1 mark: Correct values in column Q

Max 3 if any incorrect values in table
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06 |3

Mark is for AO2 (analyse)

b; A. the middle bar
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06 |4

4 marks for AO2 (apply)

Marking guidance for examiners:

+ award marks for working out until an incorrect step has been made

« ignore missing steps from the example solutions, as long as the jumps between steps
are logically correct

« if, in any one step, a candidate is simplifying different parts of an expression
simultaneously award all relevant marks for this multiple stage but don't award any
further marks for working in any parts simplified incorrectly. For example, if the
expression P.P.(P+Q) + P.P.1 was changed to P.(P+Q)+P.0, the candidate would
‘get one mark for simplifying the first part to P.(P+Q) and could get further marks
for correctly simplifying this part of the expression further but should not be
‘awarded marks for simplifying the incorrectly changed part P.0 (i to 0).

1 mark for final answer: A+ B

Max 3 for working. Award up to three marks for applying each one of the three
techniques (one mark per application):

 a successful application of De Morgan's Law (and any associated cancellation of
NOTSs) that produces a simpler expression;

« applying an identity other than cancelling NOTS that produces a simpler expression;

« successfully expanding brackets:

Note: A simpler expression is one that is logically equivalent to the original expression

but uses fewer logical operators.
Example Solution (1)
AR+ 1D)-B-A+BF0
E1B-A+BT0 ByX+1=1
A-B-A+B+0 ByX-1=x
XB-A5B ByX+0=x
(A+B)-K+B Application of De Morgan
(A+B)-(A-B) Application of De Morgan
A-A-B+B-A-B Expansion of brackets
A-B+B-A-B ByX-X=Xx
A-B+B-A
AB ByX+X=X
Example Solution (2)
Byx+1=1
Byx:1
ByX+0=x
Application of De Morgan
ByX+X-¥=X

Application of De Morgan
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[Example Solution (3)

Application of De Morgan
ByX+1=1
ByX-X=X
ByX+X-¥=X
ByX+0
Application of De Morgan
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07 |1 [Markis for AOZ (apply)
A

R. more than one lozenge shaded
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07 [2 [ Markis for AOT (understanding)

E

R. more than one lozenge shaded
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512 MB x 2 = 1024 MB = 1GB
1GBx 1024 =1TB

2x 1024 = 2048

Award mark for a clear movement between MB — GB - TB
making use of 1024 ;

Final answer: 2048;

Acceptable alternative (as many hard drive manufacturers do
not use the 1024 principle)

17TB = 1000 GB = 1000000 MB;

1000 000 /512 = 1953.125;
(mark to be awarded for understanding the calculation needed)

Final answer : 1953.125;

A Accept a final answer that has involved some approximation
as ano calculator paper (2000;)

Alternative

2%/ 2% =",
Max2
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Faster access speed // faster booting of operating system //
faster data transfer / read / write speeds;

Silent operation;

Are lighter;

Less heat generated;

Less power required // longer battery life;

Less susceptible to damage from physical shocks //

more robust (due to no moving parts);

A quicker as no need to wait for read / write head to move //
sector to be undemeath read / write head;

NE quicker (without explanation)

NE better performance (without explanation)

Max2
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Magnetic (medium);
Binary digits / bits / Os and 1s / data represented by magnetising spots.
on disk // changing magnetic properties of disk;

Disk made up of plater(s);

Disk divided into tracks and sectors;

Aeither tracks or sectors alone

Tracks are concentric circles // organised into cylinders.

Drive head can move in / out // moves to track / cylinder // moves
radially;

Disk continuously spinning (while in operation);

Disk spins at high speed // feasible example of speed;

Data read / written as correct sector passes under read / write head;
A drive head

Data transferred in sectors / blocks;

Medium and drive / device in sealed enclosure;

Hard disk drive is a random access device;

A Head parked / not over disk when not in use // head must not touch
surface when in use;

A Use of cache / buffer to speed up data transfer;

Max 3 if candidate talks about lasers / making holes / pins /

engraving
Max4
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09 Markis for AO1 (understanding)
10244/ 2"
A 1KiB

09 Markis for AO1 (knowledge)

The operand is the value/datum that the instruction should use;
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09 [3

'3 marks for AO3 (programming)
Values in memory locations 101 and 102 loaded into two different registers;

Contents of the two registers are exclusive ORed;
A. Memory addresses used as operands directly if no other marks awarded for this
question partie EOR 103, 101, 102

A. Exclusive or achieved in another way eg use of two ANDS, two NOTs and an OR

Value of register storing the result of exclusive or operation is stored into memory
location 103;

A. result of an incorrect combination of the values in locations 101 and 102 stored in
location 103

DPT. Use of invalid register name eg Rd
DPT. Use of incorrect addressing mode
DPT. Inclusion of invalid symbols in commands

Example Solution

LDR R1, 101
LDR R2, 102
EOR R3, Rl, R2
STR R3, 103

09 [4

3 marks for AOZ (analyse)
What the problem is:

‘Some letters will be shifted back before the letter A // before the start of the alphabet //
before ASCII code 65 // some letters will end up as non-alphabetic characters;
R. Some values wil not be valid ASCII codes

Solution:

These need to be shifted back // wrapped around to the end of the alphabet // use an If
statement to check if the code is below 65;

Shifting achieved by adding 26 to any code below 65 // by using MOD 26 in the.
calculation;
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Marking guidance

Total

marks
“All marks AOZ (apply)
6
RO R1 R2 R3 R4
100010 (34) | 110 (6)
0(0) (1

1100 (12) 100 [2]
11000 (24) | 100 (4)
110000 (48) | 1000 (8)
11000 (24) [ 100(4) [3]

100 (4) 1010 (10) [4] 00 [5]
1100 (12) 10(2) 0(0)
110 (6) 1(1)
101 (5) 100(4) [6] 1(1)
00

1 mark: Correct nitial values loaded into R0 and &3 - Area 1
1 mark: Logical shifting left of register values in loop — Area 2
1 mark: Exiting loop and shifting right — Area 3

1 mark: First addition and subtraction on R0 and R3 - Area 4
1 mark: Addition and subtraction loop — Area 5

1 mark: Correct final values in registers R0 and R1 - Area 6

Award marks for the correct values in the indicated areas. The values do not
need to be in the exact cells shown for marks to be awarded, but must be in the
correct sequence i the column they are in.

Award marks for values written in either decimal or binary. If a binary and decimal
value are written in one cell and one is correct but the other incorrect then treat
the cell as being correct

Max 5 if any incorrect values in table.





image26.png
09 (4





image27.png
“All marks AO2 (ar

Performs (integer) division // outputs the quotient after performing a division //
outputs how many times one number (%.2) goes into another (R1) // R0 is the
quotient;

Outputs the remainder / what is left over after performing (integer) division // R1 is
the remainder;
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6 marks for AOT (understanding)

Area 1: How it could work:

+ members could specify their interests / views and stories could be matched to these;

« consider basic facts about member eg age, gender, location;

 consider what stories have been read by friends of the member;

« analyse the type of stories that the user has read before;

« analyse the information that a member shares about themselves to identify
characteristics/interests etc;

« track how popular a story is to display the most popular ones;

« look at member’s search history;

« look at member's reaction to other similar stories eg likes;

‘show stories viewed by others with a similar profile to this user;
display articles that have been more popular // had more hits // received more
positive feedback:

+ compare keywords in articles with keywords in articles previously viewed by the.
member;

+ how can the algorithm avoid displaying click-bait?;

Area 2: Legal

+ who owns the copyright in the story?;

« isit legal for the company to reproduce a news story that someone else has written?;

is the company legally responsible for the content/accuracy of stories?;

 do contracts need to be signed between the company and the organisations/

ividuals that stories will be displayed from?;

+ do laws in some countries prevent some types of stories being displayed? // need to
ensure laws in different countries are followed:

 need to ensure that stores are age-appropriate;

+ need to notify members about how their information s being used to select stories;

Area 3: Ethical / Moral

« by choosing what news stories to display, will the service influence the views of

+ how should the company deal with governments/organisations who might want to
influence/control which stories are displayed?;

« should the company accept payments to promote stories?;

+ how should the company deal with complaints / issues raised by members (ina
timely fashion)?;

 will the reproduction of news stories adversely (or positively) affect the number of

people who go to read the original stories from their authors?;

how can / should reliability of stories be checked / shown (fake news)?;

how can / should the company assess bias / prevent spread of propaganda;

does the company have a duty to try to provide balance?;

should a method be provided so members can request their data is not analysed for

this purpose? // importance of consent;

 should the company let them know that the news they are seeing is being tailored to
them / not everyone sees the same news?;
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Area 2 or 3: Legal OR Ethical / Moral

 should the company have people who read/check each story?; Is it practical to do
this?;

+ how should the company select which organisations/individuals it will display stories
from?;

Max 4 if all points are from one area
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ENE

Markis for AO2 (apply)
1 mark: Both head and tail are correctly identfied:

« Head: "Blackpool™
« Tail:("Paris", "New Brighton", "Toronto"]

1. If quotation marks are omitted
A. Omissions of brackets from the tail or addition of brackets to the head, this time only

|2

3 marks for AOZ (analysis)

The function s recursive;
It splits the list up into the head and the tail;

It calls itself with the tail of the list that it was called with (as an argument);

Each call adds the value that is the head of the st to the totallsum of the values in the
tail of the list;

‘The recursion terminates when the listis empty (by returning 0);

Max 3

ENE

3 marks for AOT (knowledge)

A function that takes a function as an argument; and/or returns a function as a result;
Max 2

A *Parameter”, “Input” for "Argument”

NE. A function that uses another function

R. Explanations that are specifically of the map or £01d functions and do not explain
higher-order

1[4

Mark is AOZ (apply)
12,
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02 |1

All marks AO1 (knowledge)

Rooted (tree);
Where each node has at most two child nodes; R. each node has two child nodes

02 |2

All marks AO2 (apply)
EIHCYBQ;;
If not fully correct award a maximum of 1 mark for any of the following:

« Having E followed by T then &
« Having ¥ followed by = then 0
 Having C as the 4" output





image32.png
02 |3

All marks AO2 (apply)

Stack
Current | Pos o1 1 121 [31 [ ovreur
0 l o [ o
o [ 1] | | | [ ¢
[ o[ s | [ [
1 1
1 0 I
1 3
2 2
2 1 E
3 0 H
4 -1 B
0 6
1 5
¥
-1 Q

Mark as follows:

1.Stack[0] setto 0, Pos setto 0 and Current setto 0

2.Current setto 0, Pos set to -1 and output of C

3.Stack[0] setto 4 and Pos setto 0

4.Stack[1] setto1,then 3 and then 5 with no other values after being set to 5

5.Stack (2] setto 2 with no other values after this, Stack [0] having a 3¢ value
of 6 with no other values after this and Stack (3] column not used;

6. 2os column correct from 4* value (1) onwards and Cuxrent column set to the
value 1, then 2, 3, 4, 5, 6 with no further values after being setto &

7. Correct order in output column for 2% value onwards (I, E, &, B, ¥, 0)

Max 6 if any errors
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02 |4

Mark is for AO1 (understanding)

A subroutine that calls itself;

02 | 5 |Markis for AO1 (understanding)
‘The circumstance(s) when a recursive subroutine does not call tself;
02 | 6 | All marks AO1 (knowledge)

local variables;
retum address;

parameters;

register values; A. example of register that would be in stack frame

Max 2
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Total

Pt Marking guidance
marks
1 | Mark is AO2 (analyse)
1
Bit rate is double / twice baud rate // baud rate is half bit rate;
A.“It" is double
A.2:1
. . Total
Pt Marking guidance marks
2 | Mark is AO1 (understanding)
1

They are (directly) proportional // the greater the bandwidth, the higher the bit rate;
A. as bit rate increases so does bandwidth as BOD
NE. bandwidth constrains bit rate
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. . Total
Qu | Pt Marking guidance marks
03 | 3 | All marks AO1 (understanding)

2

Serial sends one bit at a time / after each other whereas parallel sends multiple
bits simultaneously/at same time;

R. bytes, values, packets, data for bits

Serial uses a single wire / cable / path / line whereas parallel uses several /
multiple wires / cables / paths / lines;
NE. answers that refer to multiple channels

Both sides of point must be made to award a mark.
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2 marks for AO2 (apply)
Avard 2 marks i corect nal anser is shown: 1,600,000 (oyes):
A 16003 o 1.6MB fo 1 mark but NE. 1600 or 1.6 without units

Iffinal answier in not given then award 2 marks  correct calculaton is shown: (60+40)
X16.x8000 /8 or 100 x 16 X 80008

Iffinal answer i not given/incorrect and full correct working s ot shown then award 1
mark o don any e of

‘mulplying by 8000
‘mulplying by 100

« muliplying by 16

« divding by 5.

A Muliplying by 2 as an altemative to muliplying by 16 and dividing by 8

2 marks for AOT (knowlodgo)

2 marks: Al thres poins n st below covered OR
1 maric Atleast one point fom list below covered

« (Analogue signal A. sound as BOD) sampled at iedireguiar ime intervals R.
references to graphs

« AmpitudeNVoltage of signalwave (at each samle point) measured

« Measurement coded info afixed number ofbits // coded n binary.

2 marks for AOT (undorstanding)
Advantage of foating point (max 1):

(I a given number ofbits) a floating point system can represent numbers with a
greater range than a fxed point system:

A can represent numbers much loser to zero / can represent much smaller numbers.
A can represent much larger numbers

Advantage of fixed point (max 1):

(I a given number of bis)  fixed point system can represent (some) numbers more
preciely than a floating point system; A.‘accurately”for precision” as BOD.

Calcuiations can be performed more quickly; NE. ime eficent; A. simpler svaluation

Represents all numbers to a constant . fxed, guaranteed) level of
precision/aceuracy:

NE casier o undersiand
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Zmarks for AOZ (apply)

a0l CELERE

Mantissa Exponent

Award 2 marks for correct answer:
Answer: 0.0859375 1 -11/128 A. expressed to at least four decima places eg -0.0859

I answer s incorrect then award 1 method mark fo either:
« showing correct value of both mantssa and exponent in decimal

(Mantissa = -0.6875 //-11/16 Exponent = -3)

« showing binary point shifled 3 piaces to et in binary number

« indicating that final answer calculated using

‘answer = manfissa x 2= and using at least one of the correct mantissa or
‘exponent in this caiculation.

marks for AGZ (3PP

Award 3 marks for correct answer:

e O LELELE CLELELELR
[ Sgoren

I answer is incorrect then award up to 2 method marks for.

« cormect (unsigned) representation of 1632 n binary: 11001100000; A. leading 05
A omission of trailing zeros if lear what place value of each column with a 1 in it
has.

« showing the correct value ofthe exponent in decimal (11) or binary (1011) / showing
the binary pointbeing shited 11 piaces eft (Note: mark fo correct exponent can be:
‘awarded ifseen in final answer).

« showing the correct value of the mantissa inbinary (0.110011).
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3 marks for AO2 (apply)
Award 3 marks for correct answer:

a|1|1

1 0 1 0
A 0+1 | 1 | 0 | 0 1 | 1 01
Mantissa Exponent

If answer is incorrect then award up to 2 method marks for:

« correct (unsigned) representation of 1632 in binary: 11001100000; A. leading Os
A. omission of trailing zeros if clear what place value of each column with a 1 in it
has

« showing the correct value of the exponent in decimal (11) or binary (1011) // showing
the binary point being shifted 11 places left; (Note: mark for correct exponent can be
awarded if seen in final answer).

« showing the correct value of the mantissa in binary (0.110011).





