Answer on Question #84444 - Physics - Mechanics | Relativity

A hunter on a frozen, essentially frictionless pond uses a rifle that shoots 4.20-g bullets at 965m/s.
The mass of the hunter (including his gun) is 72.5kg, and the hunter holds tight to the gun after firing
it. Find the recoil velocity of the hunter if he fires the rifle (a) horizontally and (b) at 56.0° above the

horizontal.

Solution.

According to the law of momentum conservation:

- - - -
mbﬁb + mhﬁh=mb19,')+mh19,'l ,

(1)

where m,, is the mass of the bullet, m;, is the mass of the hunter, ﬁb and 5}1 are velocities of the

bullet and the hunter before firing the rifle, 5,’, and 5,’1 are velocities of the bullet and the hunter

after firing the rifle.

Taking into account, that 5,’1 = 5,’3 = 0, we receive:

0=mpI9,+mVy, .

Let’s rewrite (2) in scalar form.
Case (a):

0 = my9, — mpY;,

mp I, = mpY,

/
9! = mbﬂb
=

my

,  420-107°-965
h ™ 72.5

= 55.9 (mm/s)
Case (b):

= 0.0559 (m/s)=

0 = mp9,cosa — m, Iy,
my9, = myY,cosa

!
9 — mpJ,
L=

cosa
mpy

, 4201073965
h 72.5
= 0.031 (m/s)=31 (mm/s)

+0.5592 =

Answer: (a) 9;, = 55.9 mm/s; (b) 95, = 31 mm/s.

i - Before firing the rifle

g

9 d;
<—- .—’ - After firing the rifle

>

X

mp

T§h 5}, :O

i - Before firing the rifle

»

i

X

- After firing the rifle

Answer provided by https://www.AssignmentExpert.com



https://www.assignmentexpert.com/

