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The partially permeable membrane of the cell allows the reactants of
respiration to enter the cell and the products to leave.

(a) Complete the table to explain how each of these substances is transported into or
out of cells.

Tick (v ) one box in each row.

Substance Diffusion Osmosis Active
transport
Carbon dioxide out of the cell \/
Oxygen into the cell \/
Water out of the cell \/
[3]
(b) This image is of a mitochondrion.

(i) What type of microscope would be used to take this image?

elechron wuicroscope ]

(ii) Explain how this type of microscope has increased our understanding of
structures suchas mitochondria. [2]

It Gllows uUR to see e mitothondvia wn greader detail. We
CoNn R0 ML iy Mmambbrane (CNSHUL) of mit dhon dNG

oand understond Har cngrtas increask e surfae area
wwich chawucal reachon (regpiration) can 0Cur on .

(iii) Human heart muscle contracts on average 80 times per minute.

Suggest why heart muscle cells contain a large number of mitochondria.
]
To provide IS of enerqy | ATP required for the

hearf muscle contractons



(c) A human liver has a mass of approximately 1.3kg.

Hepatocytes are one type of cell found in the liver. They make up approximately
75% of the liver mass.

It is estimated that 18% of each hepatocyte is mitochondria.

Calculate the mass of the liver that is made of hepatocyte mitochondria.

Hepatogytes = 1-3 X 0.3S = O'Q?Skﬂ
Mmrothondna = 0- 43S x 0.18 = o,ﬁsshﬂ

Mitochondrial mass of liver =...9.: 1355 kg [2]
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