Answer key for General physics mid exam

Partl 1)C 2)B 3)A 4 C 5A
Part 11

1. Bonus

2. Posilive

3. Impulse

4. Bernoulli's principle
Part 111

i.

The correct statement is (b) Net force canses a change in motion. To understand
this, we need to know that net force is the overall force acting on an object. When
there is net force acting on an object, it can cause the object 1o start moving, stop
moving, or change its direction or speed. For example, pushing a car with a force
creater than the force of friction will cause the car to accelerate, leading 1o a change
in its motion.

Firstly, we have to define momentum. Momentum is defined as the product of mass
and velocity. Also considering the third law of motion which states that: for every
action, there is equal and opposite reaction. Considering the 2nd law of motion which
states that the rate of change in the momentum of a body is equal to the applied force
and takes place in the direction of the applied force. They both have same mass and
velocity definitely; they will both experience same momentum. Also from the
guestion, the both share same velocity hence; they will both hit the wall with same
velocity meaning they will both feel the same impact from the wall as well. Hence the
third law of motion proves this right.

A conservative force: is one for which the work done is independent of path.

Eguivalently, a force is conservative if the work done over any closed path is zero.

A non-conservative forece: is one for which the work done depends on the path. For a

conservative force, the infinitesimal work is an exact differential.

In the initial condition, the garden hose has an initial cross-sectional area and thus the
initial velocity of flow. When we reduce the cross-sectional area of the hose by
placing the thumb on it, the velocity of water increases. This can be explained by

the use of the continuity equation.
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Part IV
1) a. Position vector of the rabbit can be wriiten as:
r=xi+yf
The rabbit’s position vector in a unit vector notation and direction at £ = 155 are:

x(t = 155) = —=0.5(15)% + 7(15) + 28 = —112.5 + 105 + 28 = 20.5m
y(t = 155) = 0.3(15)* —9(15) + 30 = 67.5 — 135 + 30 = —37.5m
« ¥(t = 15s) = (20.5i — 37.5))m
75 1 ( 37.5

3
tanf = ———=0@ =1ta

205 )=_51_3

20.5
b. The rabbit’s velocity in a unit vector notation and direction at £ = 155 are given as:
dx
w(t) _—i v —j' ((=t+ Di+ (0.6t — 9)j)m/s
#(t = 15s) = [{-15 + 7)i+ (0.6(15) — 9)j)m/s = —Bim/s
0 0
tang === 0 =tan" (=) = 0°
n . =3 an g
c. The rabbit’s acceleration in a umit vector notation and direction at t = 15s are given as:

dv
a(t) = %r +E = ((-Di+ (0.6)j) m/s* = (—i + 0.6]) m/s*

0.6
tanfg = -T= —0.6= 6 =tan"(-0.6) = -31.0°

2) a. The horizontal distance where the package strike the ground is calculated as:
x=v.t=vycos8t=uvyt because 8 = 0°

x=wyt (*)
The time at which the package strikes the ground is calculated from the vertical displacement
as follow:

— t : 5= : t2 b =
Y=y zg = Eg ecause Vo, =

1. ’2}! 220m
=—giat= |-L L7785 =474
== 9 .|98my/s? s

Then by substituting the value of tin (*)

x = 50 M/¢ (4.74s) = 237.0m

b. The horizontal and vertical components of the velocity of the package just before it hits the
ground are given as follows:
Vy = Vg, + At = vy, = 50m/s

Vy =Vgy+a,t=vg,—gt=0-98M 2 (4.745) = —46.5m/s
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3) Applying Newton's second law to both objects and assuming the motion of the

block is to the right, we obtain
Motion of m,

ZF}=T-mﬂgsin51°—ﬁ4=m,¢ﬂ (1) \{ .

Lo,

ZF},=m_,_uy=n-mﬂgmsSl”=[} =n= mygcos51° (2) mewmilil

From equations (1) and (2)

T —mugsin51" —y,mugcos51° = mua (3)
Motion of m g i
. S
Z FE. =mpgsin2l1*—T— fz = mza (4) \*

e BEr
LF =mpay =n—mpgcos2l® =0 = n= mggcos2l® (5) MRl D

From equations (4) and (5) L7
mggsin21® =T = fz =mga =mpgsin21®° =T — ppn = mga

Mmeg sin2l1®°—T — ymggcos21® = mga (&)
By adding equation (3) and (6) we get:
mggsin21® — yymegcos21® —m, g sin51° — g, m, g cos 51° = a{m, + mg)

_ mpgsin21® — y,mpg cos 21° — myg sin 51° — y,m, g cos 51°

m,y + Mg

—g [mg{:i.n 217 =gy cos 21% ) =m4(sin 517+ py cos 51‘}]_g [u.u&mg-l:l.%r?m,g] __ bemp=97m,

W+ Mg ma+my A+

4) a. The applied load is F = mg = 4kg + B.ijsz =39.2N
Cross sectional area of the wire is:
A=nri=n(2+1073m)? = 4m + 107°m? = 1256« 107%m?
: _F_ 39w - eN
We know that: stress = = —————=3.12+10 fmz
b. Strain produced in the wire is calculated as:
) change in length Al 0.00048m L
Strain = —— =—=—=6.0+10
original length L, Bm
¢. We know that young's modulus is given by the ratio of stress and strain; Hence

Stress 3.12+10° mee wN
= Strain Ghadt s 2 10 e
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