1.
Muscles contract when some of their cells become shorter in length. This shortening is brought about when myosin and actin filaments in the cytoplasm of muscle cells slide over each other.


Explain how ATP and calcium ions (Ca2+) help the myosin and actin filaments to slide over each other during the shortening of a muscle cell.

ATP ......................................................................................................................................

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

...............................................................................................................................................                     (2)

Ca2+ .......................................................................................................................................

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

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


(2)

(Total 4 marks)
2.
The diagram shows the appearance of part of a myofibril from a skeletal muscle fibre when viewed with a light microscope.
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(a)
The muscle fibre is relaxed. When the muscle contracts, what happens to the appearance of:

(i)
the A band;.......................................................................................................

(ii)
the I band;.........................................................................................................

(iii)
the H zone?.......................................................................................................

(2)
(b)
In which of the regions labelled in the diagram would the following be present?

(i)
Myosin.............................................................................................................

(ii)
Actin.................................................................................................................

(2)
(c)
Describe the role of calcium ions in muscle contraction.

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

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

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

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

(2)

(Total 6 marks)
3.
(a)
The diagram shows the appearance of a sarcomere from a relaxed muscle fibril, as seen with a light microscope.
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(i)
Use your knowledge of the sliding filament hypothesis to explain the appearance of each of the bands P, Q and R.

P........................................................................................................................

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

Q........................................................................................................................

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

R........................................................................................................................

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

(3)
(ii)
Draw a similar diagram to show the appearance of the sarcomere when the fibril is contracted.

(1)
(b)
Muscles use energy from respiration for contraction. Describe how the energy released in mitochondria during respiration produces contraction of a muscle fibril.

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

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

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

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

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

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

.............................................................................................................................. (4)(Total 8 marks)

4.
The diagram shows four stages in the cycle of actin/myosin cross bridge formation which results in contraction of a muscle.
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(a)
Name molecule X and ion Y.

X ..........................................................

Y ..........................................................

(1)
(b)
Use the information in the diagram to explain how actin moves past myosin. In your answer, refer to the stages A, B, C and D. (A description of the roles of calcium ions and tropomysin is not required.)

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

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

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

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

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

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

 (4)
(c)
After an animal dies, respiration stops and no more ATP is made. The muscles become rigid and fixed in their length. Use the information in the diagram to suggest an explanation for this.

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

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

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

(1)
(Total 6 marks)
5.
The diagram shows the stages in one cycle that results in movement of an actin filament in a muscle sarcomere.
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(a)
Describe how stimulation of a muscle by a nerve impulse starts the cycle shown in the diagram.

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

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

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

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

.....................................................................................................................................                 (3)

(b)
Each cycle requires hydrolysis of one molecule of ATP and moves one actin filament 40 nm. During contraction of a muscle sarcomere, a single actin filament moves 0.6 µm.
Calculate how many molecules of ATP are required to produce this movement.

Answer ................................................................

(2)
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