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 7. A carpenter is building a doorframe using a nail gun. The nail gun of mass 5·0 kg fires a nail 

of mass 4·0 g.

The nail gun and nail are initially at rest.

The speed of the nail immediately after firing is 150 m s
−1.

The recoil speed of the nail gun immediately after firing is

A  0·005 m s
−1

B  0·05 m s
−1

C  0·12 m s
−1

D  1·2 m s
−1

E  120 m s
−1.

 8. The escape velocity v of an object is the minimum velocity required to allow the object to 

escape the gravitational field of a planet.

The following relationship is used to determine the escape velocity

2GMv
r

=

where G is the Universal Constant of Gravitation

 M is the mass of the planet

 r is the radius of the planet.

A planet has a mass of 4·87 × 1024 kg and a radius of 6·05 × 106 m.

Based on this information, the escape velocity from this planet is

A  1·66 × 10
−28 m s

−1

B  1·29 × 10
−14 m s

−1

C  7·33 × 103 m s
−1

D  1·04 × 104 m s
−1

E  3·97 × 109 m s
−1.

 9. A spacecraft is travelling at 6·0 × 107 m s
−1 relative to a star.

An observer on the spacecraft measures the speed of light emitted by the star to be

A 2·4 × 108 m s
−1

B 2·9 × 108 m s
−1

C 3·0 × 108 m s
−1

D 3·1 × 108 m s
−1

E 3·6 × 108 m s
−1.
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