Surface area, volume and SA:V- Homework
Surface Area: The area of a shape that is in contact with the environment. To work out the SA of a cube you do L X W X 6 (6 is the number of sides a cube has)
Volume: The space inside an object/cell. To work out the V of a cube you do L X W X D 
SA:V: Surface area to volume ratio; the proportion of the surface area to the volume of an object/cell. E.g. If the SA:V is 2:1 for a cell we would say there are 2 units of cell membrane covering every 1 unit of cytoplasm.  
Why is SA:V so important?1. On cell B label the 
Membrane, cytoplasm, nucleus, ribosomes, vacuole, mitochondria. 
2. Which cell has the larger SA?
3. Which cell has more channels in its membrane for more exchange of substances into/out of the cell?
4. What is the advantage of having a larger SA?

[image: ]


Calculating SA and V of a cube 
Every side of a cube is exactly the same size. 
[image: ]
5. Use the calculations given in the definitions to work out the SA and V’s of the cubes in the table. The first one has been done for you.
	Cube size (cm)
	SA of cube (cm2)
	Volume of cube (cm3)
	

	2
	24 (2x2x6)
	8 (2x2x2)
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	69
	
	
	

	1202
	
	
	


 Extension: Can you write your answer to the SA and V of the final cube (1202cm) to 2 significant figures. Suggest why we haven’t asked you to do this on the table? 
6. Describe the change in the surface area of the cube when the length of the side doubles.
7. Describe the change in the volume of the cube when the length of the side doubles.
8. When a shape gets larger, which increases at a faster rate, surface area or volume? Can you use the data from the table to support your answer.  
Work out the SA:V of a cube. 
For the cube that is 2cm by 2cm we would write the SA:V as 24:8 but we can simplify this to 3:1. We can work this out by 24/8=3, 8/8=1 which gives us 3:1
9. The title of the final column of the table is SA:V. fill in the final column of the table.
Extension: Suggest why the SA:V doesn’t have any units? 

10. Describe the change in the SA:V when the length of the side doubles

Lots of small objects combined have more surface area in the same volume as one large object. 
[image: ]
12. Work out the SA and V for the 3 by 3 cube. 
SA: _____________
V:______________
SA:V: ___________
You need to work out the SA of each individual cube first then x by how many cubes there are. 
E.g. 1 cube = 1 x 1 x 6= 6cm2
There are 27 cubes; 6 x 27 = 162cm2
11. Work out the combined volume of the cubes. Show your working 
___________________________
Work out the SA:V: ___________________
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Cell Size
"What determines the size of a cell?
Why?

Sometimes bigger is better—tall basketball players, more closet space, and savings accounts may come to.
mind. What about cells? Does having big cells make an organism bigger or better? Would having larger

cells be an advantage to an organism? If so, why do cells divide rather than continue growing? Maybe
there is an advantage to being small.

Model 1 — Investigating Cell Size

Cell A Cell B

1. Are the cells shown in Model 1 plant or animal cells? Explain your answer.
ANIMAL — NO CELL WALL, CHLOROPLAST, LARGE CENTRAL VACUOLE

2. Label Cell B in Model 1 with the following structures.
cell membrane cytophasm nucleus
ribosomes vacuole mitochondria
3. Compare the smaller cell in Model 1 to the larger call in Model 1

4. Which cell has a larger surface area (more cell membrane surface)?
CELL B (LARGER CELL) HAS A LARGER SURFACE AREA THAN CELL A.
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J/W Volume =1
Surface area = 6

The surface area to volume ratio is 6 : 1.

Volume = 4

& The surface area to volume ratio is 4 : 1.
Surface area = 16

Volume = 9
Surface area = 30

The surface area to volume ratio is 3.3 : 1.

Lots of small objects combined have more surface area in the same volume as one large object.

(/ Twenty-seven T x 1 x 1 cubes

have the same combined «

ot el e ol & Volinie 227 volumg asone3 x3x3 cube,
Total surface area =162 1 Siittce aram ik but thelr coml?med s.urface
< o area is three times bigger.
The Surface Area of an Object is the Total Area of All Its Surfaces | ... 111,
= The radius of
First, here’s a reminder of how to calculate the area of various shapes. = acircleis half
= of its diameter.
4 cm 8em AT Zrvivrrny

Area =TT x 3





