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Additional exercises for Maths for Science Chapter 6: Putting algebra to work

Section 6.2 Using algebra to solve scientific problems

Question 6.1

In Worked example 5.17, elimination was used to arrive at the equation E =
hc
λ

for the energy, E, of light of

wavelength λ. Planck’s constant h = 6.626 × 10−34 J s and the speed of light in a vacuum
c = 3.00 × 108 m s−1. Find the energy of light of wavelength 6.21 × 10−7 m, and check that your answer is
reasonable using two of the methods introduced in Section 6.2.

Question 6.2

The famous equation, E = mc2 (Equation 3.7), tells us among other things that an amount of energy E is
liberated when a quantity of mass m is converted to energy.

(a) In a particular nuclear power station the amount of matter converted to energy in a 24-hour period is
4.9 × 10−4 kg. Take the value of c to be 3.00 × 108 m s−1. Calculate the amount of energy released in this
time and check that your answer is reasonable using two of the methods introduced in Section 6.2.

(b) Power is defined as the rate of transferring energy, and is given by the equation P =
E
t

, where P is the
average power when an amount of energy E is transferred in a time t. Power is expressed in units of watts,
symbol W, where 1 W = 1 J s−1 (see Table 3.1). Calculate the power output of this nuclear station.

Question 6.3

The magnitude of the gravitational force on an object of mass m on a planet of mass M and radius r is given by
both

Fg = G
Mm
r2 and Fg = mg

where G is Newton’s universal gravitational constant = 6.673 × 10−11 N m2 kg−1 and g is the magnitude of the
acceleration due to gravity on the planet. The mass of the moon is 7.35 × 1022 kg and its radius is
1.738 × 103 km. Use the equations above to to find the acceleration due to gravity on the Moon (treating the
Moon as if it were a planet). Check that your answer is reasonable.

Question 6.4

In the special case where all motion and acceleration take place in the same direction (i.e. along a straight
line), Equations 3.15 and 3.16 can be written in the simplified forms:

vav =
u + v

2
(3.15a)

v = u + at (3.16a)

where u and v are the initial and final speeds, a is the magnitude of the acceleration, and t is the time for which
the acceleration acts.

If, under these conditions, an acceleration of magnitude a = 5.1 m s−2 acts on a body for 2.2 s and in this time
period the body has an average speed vav = 21 m s−1, what is its final speed v? Check that your answer is
reasonable.
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