Questions from Advanced Higher and Higher Computing past papers


	AH 2011 Q2 (a) Data types and structures
	

	A teacher is writing a program to deliver a computerised version of a multiple-choice test. The test has twenty questions and each correct response is awarded one mark. An incorrect response is awarded zero marks.

The test is in a text file. Each question in the text file has a stem, four possible responses and the correct answer.

Here is part of the text file showing two of the twenty questions:

[image: image1.emf]Stem Choice A | Choice B [ Choice C |Choice D | Answer
Which of the following is a suitable file RTF | JPEG csV MP3 IPEG
format to use for a photograph?
Which malicious software self-replicates _ _

Virus | Trojan | Worm | Spam | Worm

without a host file?











	

	(a) The teacher decides to create a record data structure for each question.

(i) Describe what is meant by a record data structure. 

(ii) Define a suitable record for a question. 

(iii) Declare a variable that can store the twenty questions. 
	2

3

2

	AH 2011 Q2 (b) Replace “run-time error” with “execution error” in (i) Testing and documenting solutions
	

	(b) When running the program an error occurs when reading the file. 

(i) State one example of a execution error that could occur when reading the text file.

(ii) Describe one feature of a software development environment used to identify where in the program the execution error occurred.
	1

2

	AH 2011 Q2 (c) Algorithm specification
	

	(c) When taking the test, a pupil’s twenty responses are stored in a 1-D array called responses.
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	Write an algorithm, using detailed pseudocode, which will calculate the pupil’s total for the test.

Your answer should refer to the variable defined in (a)(iii).
	4

	AH 2013 Q5 Testing and documenting solutions
	

	A program has been written to calculate a sequence of numbers in which each successive number is the sum of the two preceding numbers. 

A programmer has written the following algorithm which contains an error
	

	1.  first =2 

2.  second =3 

3.  print first

 4.  print second 

5.  for counter =1 to 5
6.     sum = first + second
7.     first = second
8.     second = sum
9.     print first
10.  end loop


	  

	(a) The programmer decides to create a trace table to locate the error. The trace table shows the value of variable first, second and sum at the end of each pass through the loop.

Copy and complete the trace table below.
	

	Counter

sum

first

second

1

5

3

5

2

8

5

3


	

	(b) The expected output is 2, 3, 5, 8, 13, 21, 34. The actual output does not match.
(i)  State the actual output of the algorithm for the first five values. 
(ii)  Explain how the algorithm could be corrected. 
	1

1

	(c) A programmer can use breakpoints to pause the execution of a program. Describe how pausing the execution of the code can be used to find errors. 
	2

	H 2011 Q15(b) — S Main stem needs to be kept but the stem in (a) is not required. Languages and environments
	

	RightIT, a software company, is currently developing a cash machine program for a bank. The cash machine will offer five options to customers.
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	(a)  State two reasons why an event-driven programming language is suitable for this software. 
	2

	(b)  (i) State one other type of programming language RightIT could have used for this software. 
(ii) Justify why it would also have been suitable
	1
1

	H 2011 Q16 (b) Computational constructs
	

	(b) A well written program should make use of parameter passing. (i) State the purpose of an in parameter.

(ii) State the purpose of an out parameter.
	1
1

	H 2012 Q22 (c) and (e) Computational constructs
	

	A travel agent uses a suite of software to help advertise holidays and make bookings.

Part of the pseudocode that was written for the software is:
	

	IF costPerPerson  <  500 THEN

       SET band TO “cheap”

END IF

IF costPerPerson >=  500 AND costPerPerson <  2000 THEN

       SET band TO “medium”

END IF

IF costPerPerson >=  2000 THEN

       SET band TO “expensive”

END IF
	

	(c) When the above is implemented as a subroutine, state whether the variable  “cost per person” would be passed by reference or value. Justify your answer.  
	2

	(e) Explain the term function. 
	2

	H 2012 Q12 Replace "scripting" with "object-oriented" Computational constructs
	

	Describe one difference between a object-orientated language and a procedural language. 
	2

	H 2011 Q1 Low-level operations and computer architecture
	

	State the largest whole number that can be stored as a 10-bit positive integer.  
	1

	H 2011 Q6 Low-level operations and computer architecture
	

	Describe an example in which an image stored as a vector graphic could have a larger file size than if the same image was stored in a bitmapped format.

(b) A bitmapped graphic has a bit-depth of 24 bits and a resolution of 300 dpi. (i) State the number of colours that may be represented in this graphic.

(ii) State the effect that increasing the bit-depth will have on the file size of the graphic.
	2
1

1

	H 2011 Q13 (a) Low-level operations and computer architecture
	

	Paula buys a new laptop computer which has 4 Gigabytes of main memory and 12 Megabytes of cache memory.

(a) State two differences between main memory and cache memory.  
	2

	H 2011 Q25 (b) Low-level operations and computer architecture
	

	The logo for a new business has been drawn on paper and then scanned into a computer. The logo is shown below
	

	[image: image4.emf]









	

	(b) It is suggested that the logo may be stored as a vector graphic. Explain why this logo should be stored as a vector graphic rather than a bitmapped graphic. 
	2

	H 2011 Q13(c) - S Remove from stem of (c) "in a memory read operation" and the reference to "control lines". Low-level operations and computer architecture
	

	Describe the function of each of the following 
address bus
data bus 
	2

	H 2012 Q1  Low-level operations and computer architecture
	

	Write the ten digit binary number 1001001001 as a positive integer.  
	1

	H 2012 Q3  Low-level operations and computer architecture
	

	Ali has created a poster using bitmapped graphic software. Describe how a bitmapped graphic is stored 
	2

	H 2012 Q5  Low-level operations and computer architecture
	

	The table shows types of computer memory listed in descending order of speed of access, (fastest first). Identify the two missing types (1) and (3).
	2

	(1)

(2)

Cache

(3)

(4)

Backing store


	

	H 2012 Q17 (d)  Low-level operations and computer architecture
	

	All processors contain an ALU and a control unit. 

(i) State one logic operation performed by the ALU.

(ii) Describe the purpose of the control unit.
	1
1

	H 2013 Q2  Low-level operations and computer architecture
	

	State the minimum number of bits needed to represent the range of positive whole numbers from 0 to 16777215. 
	1

	H 2013 Q3  Low-level operations and computer architecture
	

	The image shown was created using a bitmapped graphics package. 
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	Describe how bitmapped graphics are stored. 
	2

	H 2013  Q19 (c) Low-level operations and computer architecture
	

	Colin recently started to work at a university. He was given funds to select a suite of computers for his lab. The IT department gave him two options to choose from.
	

	Both systems have cache memory. Explain how cache memory improves  system performance. 
	2

	H 2013  Q35 (a)  Low-level operations and computer architecture
	

	Ms Masters is teaching her class about using vector file formats to store graphics. She tells the class “Vector graphic file formats are more storage efficient than bit- mapped file formats”.

(a) Describe the type of graphic Ms Masters might use to show that the statement above is true. 


	1

	H 2013 Q1 -S Change first line of stem to "Characters can be stored using 16 bits in Unicode or 8 bits in ASCII."  Low-level operations and computer architecture
	

	Characters can be stored using 16 bits in Unicode or 8 bits in ASCII . State one advantage and one disadvantage of using Unicode when compared to ASCII. 
	2

	H 2011 Q10 (c) Data types and structures
	

	Software is usually written using subprograms. Two types of subprogram are procedures and functions. 
	

	(c) Explain one difference between a procedure and a function. 
	2

	H 2013 Q11 Data types and structures
	

	In the case of both a local variable and a global variable, explain what is meant by the term scope. 
	2

	H 2011 Q9 Data types and structures
	

	State what is meant by the term “boolean variable”. 
	1

	H 2011 Q16 (e) Data types and structures
	

	When working with data, the use of 1-D arrays can save time. 

(i) State two characteristics of a 1-D array. 

(ii) Data can be stored using individual variables or using a 1-D array. Describe how the use of a 1-D array can save time when writing a program compared to several individual variables. 


	2

2

	H 2012 Q13 Data types and structures
	

	(a) State what is meant by a boolean variable. 
(b) Explain how a boolean variable could be used in a linear search algorithm. 
	1
1

	H 2012 Q21 (a) Data types and structures
	

	Over the summer, a garden centre has been running a “tallest sunflower” competition.
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	Entrants have completed an online entry form to provide their name and the height of their sunflower. These have been collated into two lists. Samples from these lists are shown below.
	

	Name of entrant
Height of sunflower (metres)
Eildih Brown
2·15
Helen Atkins
1·79
Mark Ames
2·32
Jenna Wylie
1·41

	

	(a) State the data structure and data type used to store the list of heights. 
	2

	H 2013 Q12 Data types and structures
	

	Describe two characteristics of a 1-D array. 
	2

	H 2013 Q21 (b) Data types and structures
	

	MoodyZak is software which comes free with a ModernCorp tablet computer. MoodyZak creates a song list from stored music based on data entered about the user’s mood. Mood data is entered into MoodyZak, through a touch screen, on a list of check boxes.
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	(b)  State a data structure and data type that could be used to record the mood list for a single song. 
	2

	H 2011 Q11 (b) —St Remove "The symbol ? represents a particular operation" and replace the question mark in the line of code with an & for concatenation as indicated in Standardised SQA Pseudocode document.  Data types and structures
	

	A program contains three variables, of the same type, with the following values: 
	

	variable1

variable1

variable1

8

4

34


	

	The program is written in a new language called SQAM. It contains the line of code shown below

 variable3 = variable1 & variable2
	

	State the data type that must have been used for all three of the variables. 
	1

	H 2011 Q15 (e) Testing and documenting solutions
	

	RightIT, a software company, is currently developing a cash machine program for a bank.

The bank is anxious that RightIT also carries out comprehensive testing on the software. State what is meant by comprehensive testing. 
	1

	H 2012 Q20 (e) — C/S Remove reference to systematic testing. Testing and documenting solutions
	

	Effective testing of the software needs to be comprehensive. Explain the term “comprehensive”. 
	1

	H 2013 Q22 (c)(ii) — C/S Remove reference to systematic testing in the stem. Testing and documenting solutions
	

	Comprehensive testing can be used to test progams.
State the meaning of comprehensive testing. 
	1

	H 2012 Q21 (b) and (c)  Algorithm specification
	

	Over the summer, a garden centre has been running a “tallest sunflower” competition.
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	Entrants have completed an online entry form to provide their name and the height of their sunflower. These have been collated into two lists. Samples from these lists are shown below.
	

	Name of entrant
Height of sunflower (metres)
Eildih Brown

2·15

Helen Atkins

1·79

Mark Ames

2·32

Jenna Wylie

1·41


	

	(b) Using pseudocode, design an algorithm to find and display the name of the person growing the tallest sunflower. 
	6

	(c) The garden centre wants to give a consolation prize to the grower of the shortest sunflower. A number of changes need to be made to the pseudocode you wrote in part (b).

 (i) State one change that you would make to your pseudocode from part (b). 

(ii) Explain why this change is necessary. 
	1
1

	H 2013 Q22 (a)  Algorithm specification
	

	A horse race produced the set of results shown below. The names and times are held as two lists.
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	(a) 

 (i) Use pseudocode to design an algorithm that would store the time of the winning horse in the variable Fastest. 

(ii)The time for the Slowest horse is also to be identified. Other than the change of variable name, state one change that would have to be made to your algorithm for part (i) to achieve this. 

(iii) The number of horses who have a race time greater than 8 minutes is also to be identified. State the name of a standard algorithm that could achieve this. 
	4
1

1

	H 2013 Q21(a) — S Delete "which uses a CASE statement or equivalent".  Algorithm specification
	

	ModernCorp manufacture tablet computers. Their recent sales initiative is shown.
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	A program is to be created to calculate the discount rate due.

(a) The price of a tablet computer is held in the variable price. The discount to be applied is stored in the variable discountRate. Use pseudocode to design an algorithm to assign  the correct discount rate. 
	3

	H 2012 Q22 (b) - St Change pseudocode in stem to suit Computing Science Pseudocode document Algorithm specification
	

	A travel agent uses a suite of software to help advertise holidays and make bookings.

Part of the pseudocode that was written for the software is:

IF costPerPerson  <  500 THEN

       SET band TO “cheap”
END IF
IF costPerPerson >=  500 AND costPerPerson <  2000 THEN
       SET band TO “medium”
END IF
IF costPerPerson >=  2000 THEN
       SET band TO “expensive”
END IF
	

	(b)  Show how these lines could be rewritten in a more efficient way. 
	2

	H 2012 Q10 Design notations
	

	Name one graphical design notation. 
	1

	H 2011 Q8(b) — C/S Miss out from the question "Other than data flow" Design notations
	

	Pseudocode is a design notation often used during the software development process. 
	

	(b) State two benefits to a programmer of a design written in  pseudocode. 
	2

	H 2012 Q20 (a)(i)  Development methodologies
	

	Martin is a systems analyst. He has just been given a new project to work on.

(a)  (i) Explain why Martin will interview the client during the analysis stage. 
	1

	H 2013 Q20( e) Contemporary developments
	

	DeskCom create mathematics software for schools. A systems analyst from DeskCom has been sent to visit an interested school.
	

	(e)  DeskCom programmers will consider many factors when deciding which programming language to use to code the new software. Describe one factor  they should consider when choosing a programming language. 
	1

	H 2011 Q21 (a)) Structures and links (web-based)
	

	A holiday park has a website on the Internet. Below is part of the home page for the holiday park.
	

	[image: image11.emf]Bailey's Holiday Park
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	The HTML code required to create this part of the home page is shown below. Identify the tags represented by A, B and C.
	3

	<A>

   <head>
   <B>Bailey’s Holiday Park</B>

   </head>
      <C>

       <h1>Welcome to the World of Family Fun</h1>

      </C>

 </A>     
	

	H 2012 Q29 (c) and (e) Structures and links (web-based)
	

	A local dentist has created a cabled network to connect his four computers and a printer.
	

	A website is being created for the dentist using HTML as shown below
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	(c) Write the HTML code for the title tag of this webpage. 
	2

	(e)  The website is published on the Internet. However, the dentist realises that  search engines are not finding his website. 

(i)  State an additional element that should be included in the HTML code  in order to help a search engine find the website. 

(ii)  Name the section of the HTML code in which this element should be  placed. 
	1
1

	H 2012 Q30 (b) Structures and links (web-based)
	

	A teacher requires a username and password to give her remote access to her school server.
	

	(b)  The school’s server has been subjected to a denial of service (DOS) attack. 

(i) Describe one possible denial of service attack. 

(ii) State two financial implications for the school as a result of this DOS attack. 
	2

2

	H 2013 Q31 (e) Structures and links (web-based)
	

	A local tax office has 300 computers connected together in a Local Area Network with access to the Internet.
	

	(e)  The tax office has a website which offers advice and support to clients. One webpage contains the text “Tax Calculator”. This text is centred and is in bold. 
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	Write the HTML code required for this line of text. 
	3

	H 2011 Q26 (f)(iii) — S Replace "the MP3 file format" with "a sound file". Media types
	

	The members of the Metro Gnome Jazz Club have decided to create a club website. Members are allowed to download files; visitors can stream files.
	

	State two ways that compression is achieved in a sound file.
	2

	H 2011 Q27(c) — S Replace " in the MPEG" with "using a suitable"  Media types
	

	David is a car racing fan. He records short video clips of races at a local circuit and transfers the clips to his computer for editing. David uses video editing software to join the video clips taken into one continuous video clip.
	

	(c)  David stores some video clips  using a suitable file format. Describe how it achieves compression. 
	3

	H 2011 Q23 (a)(i) Security risks
	

	Ti-Ket Web is a small ticket agency. Ti-Ket Web sells event tickets over the telephone or on the Internet.

(a) (i) “A rival company sends millions of simultaneous online requests to generate a ticket availability report for a particular concert. At this point the system is inaccessible to normal user requests.”
Name the type of server attack described above. 
	1

	H 2013 Q31 (c)(i)) Security risks
	

	A local tax office has 300 computers connected together in a Local Area Network with access to the Internet.
	

	(c)  A former employee attempts a Denial of Service (DOS) attack on the tax office.  

(i) Name and describe one type of DOS attack that the former employee could have attempted. 
	1

	H 2012 Q30(d) — S Remove "Other than a firewall".
	

	A teacher requires a username and password to give her remote access to her school server.
	

	(d)  Hacking is a security issue that the school will have to consider. Other than a firewall, describe two software methods that the school could employ to try to prevent hackers from gaining unauthorised access to their server. 
	4

	H 2013 Q18 (e) Legal implications
	

	Formula One cars make use of computing technology during races. Every Formula One car is equipped with an on-board computer which records information during a race.
	

	(e) The writer of a new Formula One book discovers Wiktoria’s website. He copies the pictures and puts them into his new book, which he then sells. Name the law which this writer has broken. 
	1

	H 2013 Q31 (d) Legal implications
	

	A local tax office has 300 computers connected together in a Local Area Network with access to the Internet.
	

	(d)  Due to the DOS attack, the police are now investigating the network usage of the tax office. Explain how The Regulation of Investigatory Powers Act would help the police carry out this investigation. 
	2

	H 2011 Q21 (c)  Economic and social impact
	

	A holiday park has a website on the Internet. Below is part of the home page for the holiday park.
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	(c)  The holiday park has many activities on offer such as cycling or rock climbing. There are a limited number of spaces available for each activity. The website allows guests to book and pay for these activities online before going on holiday. 

(i)  Describe one benefit to the customer of booking these activities online. 

(ii)  The holiday park notices that the number of activities booked has increased.  State one possible reason for this increase.

(iii) Customers are worried about the security aspect of paying online for these activities. State one way that the holiday park could reassure customers that paying online is safe.
	2

1

1

	H 2011 Q23 (a)(ii) Economic and social impact
	

	Ti-Ket Web is a small ticket agency. Ti-Ket Web sells event tickets over the telephone or on the Internet

“A rival company sends millions of simultaneous online requests to generate a ticket availability report for a particular concert. At this point the system is inaccessible to normal user requests.” 
	

	State two financial consequences of this attack on Ti-Ket Web.
	2

	H 2012 Q33 (c) Technical implementation (storage)
	

	EasyVid manufactures video cameras. The EasyVid Super4 digital video camera will be a new digital video camera designed to replace the current EasyVid Power3 digital camera.
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SECTION III PART C — Multimedia Technology (continued)   33.   EasyVid manufactures video cameras.  The EasyVid Super4 digital video  camera  will be a new digital video camera designed to replace the current EasyVid Power3  digital camera.

EasyVid Power3

4·1 megapixels 

Bluetooth & Firewire enabled

40 Gb hard disk

Video editing software supplied

EasyVid Super4

12 megapixels 

Bluetooth & USB 3·0 enabled

Built-in hardware codecs

Built-in 3 in 1 card reader

Video editing software supplied

   ( a ) State two advantages USB 3·0 has over Firewire.

   ( b ) It had been suggested that the EasyVid Super4 should be WiFi enabled.     

The manufacturer decides not to add a WiFi interface.  State one reason  other 

than cost to support their decision.

   ( c ) The EasyVid Super4 has no hard disk.  Explain why using removable  solid 

state storage would extend battery life.

   ( d ) The manufacturer has built in hardware codecs to the EasyVid Super4.   

Describe one advantage and one disadvantage to the user of a hardware  codec 

rather than a software codec.

   ( e ) Video editing software is provided with both cameras.  This includes transition 

features.

 (i) Explain what is meant by a “transition feature”.

 (ii) Name and describe one effect usually available as a transition.

   ( f )  Explain why neither camera uses an ADC during data transfer to a computer.
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	(c)  The EasyVid Super4 has no hard disk. Explain why using removable solid state storage would extend battery life. 
	2

	H 2013 Q18 (a)  Technical implementation (storage)
	

	Formula One cars make use of computing technology during races. Every Formula One car is equipped with an on-board computer which records information during a race.

(a) The on-board computer makes use of solid state storage. Other than robustness and cost, state two reasons why solid state storage is used. 
	2


