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There is a big jump from GCSE to AS Biology. This booklet is designed to give you a head start to make it less of a scary leap. It covers a few of those important topics that you will need from your GCSE (but may have forgotten) and extends them to introduce you to some of the A level detail you will cover this year.

Your first units are Biological molecules and cells. Some of the key areas we develop from GCSE are:
Cells and microscopy

Transport across membranes
To help with this transition complete this booklet and complete the example questions at the end.
Please only print out and hand in the exam questions at the end of the booklet. 
Cell Ultrastructure and Magnification

A cell contains many different organelles. Many of these can be seen with an optical (light) microscope but usually they must be stained first. Optical microscopes can magnify up to 1500x.

Label the structures that would be visible with an optical microscope
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To see the ultrastructure of a cell (i.e. the detailed structures of the organelles) we use an electron microscope. These can magnify up to 1 500 000x
Remember - I AM!!!

If there is a diagram we call this the ‘image’   ( I  )
First measure this in mm then x 1000 to 
                             convert to µm
The question will usually also give you the magnification of the microscope

e.g.
 The figure shows a section through a palisade cell in a leaf as seen with a light microscope. The palisade has been magnified × 2000.
Calculate the actual width of the cell, measured from A to B, in μm. Show your working

 Image size =  32mm = 32000µm

Actual =     image       =    32000        = 16     Magnification       2000
 Answer …16… μm

1) Name 3 organelles visible with an optical microscope in both plant and animal cells
_______________ 

_______________

_______________

2) Which type of microscope must be used to view the detailed ultrastructure of a cell?
_______________________________________________

3) Calculate the actual length of this epithelial cell (P(Q)
Magnification X 1000


Transport across membranes
A cell membrane is very thin and surrounds each individual cell. Under an electron microscope we see that it is made of two layers of phospholipids – called the phospholipid bilayer.

There are proteins embedded in this bilayer – some span the whole width of the membrane. Others only sit halfway.
Once you are familiar with the structure of the membrane we can look at how this controls the passage of substances into and out of the cell.

Diffusion


The movement of particles from a high to a low concentration.

Not all particles can pass through the phospholipid bilayer. Only molecules small enough such as oxygen and carbon dioxide diffuse directly through lipids.

Facilitated diffusion


Molecules that are large or have a charge are prevented from diffusing through the phospholipid bilayer so instead they are transported by a carrier or channel protein. It is still diffusion as they move from high to low concentration but because it required help from proteins it is called ‘facilitated diffusion’.

Active transport

Moving molecules against a concentration gradient (i.e. low to high concentration) requires energy. This comes from a molecule called ATP. 

A carrier protein is required for this too. We call these “pumps”.

Osmosis

This is the movement of water from an area where there are more water molecules (dilute) to an area where there are fewer (concentrated).
At A level we describe this in terms of ‘water potential’. 

Water moves from a high water potential to a low water potential by osmosis
the highest water potential is 0kPa so water always moves into a solution with a more negative water potential

1) Name the two types of molecule that make up the cell membrane

______________________

______________________

2) Which of the four methods would these molecules be transported by:
a) Water        _________________

b) Glucose (down a concentration gradient) _______________________
c) Oxygen      _________________

d) Sodium ions ________________

e) Glucose (against a concentration gradient) _____________________

3) Draw an arrow to show the direction the water would move by osmosis




Practice Exam Questions
Q1.The photograph shows part of the cytoplasm of a cell.
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(a)    (i)      Organelle X is a mitochondrion.

What is the function of this organelle?

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

(1)

(b)     This photograph was taken using a transmission electron microscope. The structure of the organelles visible in the photograph could not have been seen using an optical(light) microscope. Explain why.

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

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

(2)

Q2.          The diagram shows a cholera bacterium. It has been magnified 50 000 times.
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(d)     Calculate the actual width of the cholera bacterium between points B and C.
Give your answer in micrometres and show your working.

 

.................................. µm

(2)

Q3.The diagram shows the structure of the cell-surface membrane of a cell.
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(a)     Name A and B.

A.....................................................................................................................

B.....................................................................................................................

(2)

Q4          How does the bilayer formed by substance A affect entry and exit of substances into and out of a cell?

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

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

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

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

(2)

Q5.          (a)     Give two ways in which active transport is different from facilitated diffusion.

1 ...................................................................................................................

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

2 ...................................................................................................................

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

(2)

Q6       The water potential of a plant cell is –400 kPa. The cell is put in a solution with a    

              water potential of –650 kPa. Describe and explain what will happen to the cell.

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

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

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

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

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

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

(3)

Q7.  Many different substances enter and leave a cell by crossing its cell surface membrane. Describe how substances can cross a cell surface membrane.

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

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

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

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

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

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

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

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

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

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

(5)
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