
Data storage
Answers to Exercises



Calculating size of a Picture file 
• An uncompressed colour picture file requires 24 bits to store each pixel

• Remember 8 bits = 1 byte

• i.e 24 ÷ 8 = 3 bytes per pixel

• There fore a picture of resolution 600 X 800 requires

• 600 x 800 = 480 000 pixels

• Each pixel needs 3 bytes for storage of color information

• 480 000 pixels need : (480 000 x 3) bytes

• = 1440 000 bytes

• = 1440 ÷ 1024 = 1406 kilobytes (KB)

• = 1406 ÷ 1024 = 1.3 megabytes (MB)
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Activity 6.2(a) from textbook

• (a) An image is 1200 pixels by 1600 pixels. Calculate :

( i ) the total number of pixels in the original image

(ii) the number of bytes occupied by this file

(iii) the file size of the jpeg image (in kilobytes) if the original image was reduced by a factor of 8.
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REMEMBER we learnt from previous page that 24 bits i.e. 3 bytes are needed to store 1 pixel

= 1200 x 1600 = 1 920 000 Pixels

Therefore number of bytes required to store  1 920 000 pixels = 
 = 1 920 000 x 3 bytes  = 5 760 000 bytes

original image was reduced by a factor of 8. means the image was compressed.

reduced by a factor of 8 means that the final image was 1/8 of the original 

Therefore new file size after compression = 5 760 000 / 8 = 720 000 bytes

Convert 720 000 bytes to Kilobytes by dividing by 1024

 720 000 bytes / 1024 = 703 Kilobytes



Activity 6.2(b) from textbook
(b) A second image is 3072 pixels by 2304 pixels. Calculate :

• ( i ) the total number of pixels in the original image

• (ii) the number of bytes occupied by this file

• (iii) the file size of the jpeg image (in megabytes) if the original image was reduced by a factor of 5.

• (iv) How many uncompressed files of the size calculated in part (ii) could be stored on a 4 -gigabyte memory card?

• (v) How many compressed files of the size calculated in part (iii) could be stored on the same 4 - gigabyte memory card?
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 = 3072 x 2304 = 7 077 888 pixels

Remember from previous questions: 1 pixel needs 3 bytes
Therefore 7 077 888 pixels need 7 077 888 x 3 = 21 233 664 bytes

Reduced by a factor of 5 means that new compredded file is 5 times smaller
Hence size of compressed jpeg image = 21 233 664 / 5 = 4 246 732 bytes
To convert bytes to Megabytes we divide by (1024x1024) 
4 246 732 bytes = 4 246 732 / (1024 x 1024) = approx 4 MB

First convert answer in part (ii)from bytes  to MegaBytes i.e. divide by (1024x1024)
= 21 233 664 / (1024 x 1024) = approx 20 MB 
Size of memory card  = 4 GB = 4 x 1024 = 4096 MB

Number of files that can be stored on the memory card = 4096 / 20 = approx 204

Compressed file is 5 times smaller, 
Hence compressed files that can be stored on memory card is 5 times more =  204 x 5 = 1020
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Computer Science Workbook P36 Q 6
Textbook Chapter 6 Activities 6.1-6.2
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1 (a) Robin wants to send a large file to Jennifer over the Internet.

State two benefits of compressing the file to send it.

Benefit 1 ...................................................................................................................................

Benefit 2 ...................................................................................................................................

(b) Two types of compression are lossy and lossless.

Choose the most suitable type of compression for the following and explain your choice.

(i) Downloading the code for a computer program:

Type of compression .........................................................................................................

Explanation .......................................................................................................................

(ii) Streaming a video file:

Type of compression .........................................................................................................

Explanation .......................................................................................................................

29 Homework 2

 Smaller file to transmit 

 The file is transmitted quicker 

Costs less to transmit over the Internet

Lossless compression

 It is important the code must be (exactly) the same as the original file 
 If it does not match the original file it will not work 

Lossy compression

It would make the file smaller than lossless compression
The file would stream faster than lossless compression 
The quality of the video can be reduced but it can still be viewed 


