BIOLOGY ¢ CLASS 11

CHAPTER 14

Breathing and

Exchange of




EXERCISE SOLUTIONS: QUESTIONS 1-2

1. Define vital capacity. What is its significance?

Answer :
Vital capacity (VC) is the maximum volume of air a person can breathe out ofter
a forced inspiration, or breathe in after a forced expiration.

VC = IRV + TV + ERV
Significance of vital capacity:
o shows the maximum ventilating capacity of the lungs.

o helps assess pulmonary function and respiratory health.
e is generally greater in trained athletes.

2. State the volume of air remaining in the lungs after normal breathing. -
Answer: ERV ERV
After a normal expiration, the air left in the lungs is the functional x

residual capacity (FRC).
FRC = ERV + RV = 2100-2300 mL (about 2.3 L)

RV RV




EXERCISE SOLUTION: QUESTION 3

3. Diffusion of gases occurs in the alveolar region only and not in other parts of the
respiratory system. Why?

Answer: thin diffusion
The conducting part, from nostrils to terminal .\ membrane
bronchioles, mainly carries, filters, warms and . N\

il . i alveolar air
humidifies air. Its walls are not specialised for \

rapid gas exchange. Alveoli form the exchange

capi“arg
part because they provide:
® a very large surface area
® an extremely thin diffusion membrane
® o moist surface RBC
® a dense network of pulmonary capillaries

with suitable p0, and pC0O, gradients.



EXERCISE SOLUTION: QUESTION 4

4. Whot are the major transport mechanisms for CO,? Explain.
CCOZ in bloodj

v v y

CAS bicarbonate ions: about 70°/J [ As carbamino—kaemoglobin:J [Dissolved in plasma: about 7%]

Answer:

about 20-25%

In RBCs, carbonic anhydrase rapidly

forms carbonic acid, which dissociates CO, binds reversibly to haemoglobin; A SvTachl- ERgAR SES i festly
into HCO3™ and H*. éicarbona’ce is carried  binding i.s favour.ed in tissues and RO vian.
mainly in plasma; the reaction reverses release in alveoli.

in lung capillaries.
CO, + H,0 & H,C0; = HCO;™ + H*

carbonic ankgdmse

% o, CO, ‘\_>~ co
Ve — O ® . @ — 2
Tissue cells o8

Alveolus
(releasing CO,)
>

(producing CO,) Blood capillarg

Transport from tissues to lungs > Release in alveoli



5. What will be p0, and pCO, in atmospheric air
compared with alveolar air?

Answer:

EXERCISE SOLUTIONS: QUESTIONS 5-6

Correct option: (ii) pO, higher, pCO, lower.

Parameter Atmospheric air Alveolar air
pO, 159 mm Hg 104 mm Hg
pCO, 0.3 mm Hg 40 mm Hg

6. Explain inspiration under normal conditions.

@ 7 Diaphragm contracts and flattens.

External intercostal muscles contract; ribs and
sternum move up and outward.

(3) Thoracic volume and pulmonary volume increase.

Intrapulmonary pressure falls below atmospheric
pressure.

¥
(3) Air moves into the lungs.

Air moves into
the lungs

Ribs move up

Ricsimeve ‘:f @ ™ and outward

and outwar

Lung

Diaphragm contracts
and flattens
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