PHYSICS 16+ @45 MIN

CALORIES

I. Fill in the gapswith the proper words, expressons.

..(@)....i1s a result of energy imbalance: too many
calories are taken in, butb)... calories are burned.
Several factors - like age,(c).., and genes influence ;
how many calories (or how much “energy”) people,Srass™
burn each day. However, the most variable factor—{LJ

and the most easily modified—is the amount of?44
...(d)...people get each day.

The proper amount of activity can help people stiag healthy weight ar.(e)..... It can also
lower the risk of...(f).., diabetes,..(g).., high blood pressure, as well agh)... Inactive
(sedentary) lifestyles do just the opposite.

Despite all the health.(i)... of physical activity, people worldwide are doingdeof it. It's
clear that this..(j)... in physical activity is a key contributor to the(k)... epidemic, and in
turn, to rising rates of..(l)... everywhere.

1 activity 2 body size 3 chronic disease 4decline

5 global obesity 6 benefits 7 heart disease 8lose weight

9 obesity 10 reduce stress 11stroke 12 too few
II.Calculations:

do you burn if you climb up to the top of an 800!
tall hill? Assume, that about 20 % of the energy §
used up to increase the potential energy, and;
rest (actually the 80 %) is released as heat. 1
fat provides 37,5 kJ energy.

2. A couch potato takes in 10500 kJ energy
average with food every day. His ther
dissipation is 8150 kJ and for his work he ne
1900 kJ energy. Assume that the excess amou
food increases only the mass of fat of his bo
Calculate how much a day and a year he ga
(One gram increase of fat tissue needs 37.5
energy.)

3. With the energy released during the biological akiwh of 1 g of carbohydrates, 3.6 kJ
work can be done by the human muscles. In the hlodg 1 g of carbohydrates can
produce 0.18 g fat on average. Paul runs regulagyovers 2.4 km during 11 minutes.
For this he needs 780 kJ energy. His body masbéd®sunchanged for a long time.

a. What amount of energy per minutes is needed forumsing?

b. How many g of carbohydrates is needed to providerggnfor his 11 minutes
running during the biological oxidation?

c. How many g would be the increase of fat of his bddige quitted the regular
running?



Solution:

—
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~

1.

The answer depends on your mass. Let’s calculdte'mi kg. In this case the work to
be done isngh = 8000m.

1 g fat has an energy content of 37500 J, and 20i%s used to do work: 7500 J

x g fat can be used for the required work: 8030

x = 8000m/7500 =1,066m g

(If the mass of the person is 75 kg, the energyeedes 80 g.)

2.

The energy demand of the daily routine is: 815@0£910050 kJ.

It has not been used completely, so incorporatexdtire fat tissue: 10500-10050= 450
kJ.

1 g increase of fat tissue corresponds to incotfworaf 37,5 kJ energy

X g correspondsto 450 kJ energy

x = 450/37,5 =12 gram a day
X = 365*12 4380 gram a year

3.
a 781 kJ energy is used in 11 minutes X = 781kJ/11 minutes =
x kJ energy in 1 minute 71 kJ/minute
p |use of 1 g carbohydrates 3,6 kJ x=781kJ/3,6 kJ/g217 g
use of xg 781 kJ
c from 1 g carbohydrate€,18 g fat is produced x=39 g a month
from 217 g X g amonth x= 12*39 g=468 g a year




