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Physics 131 Midterm Answers Professor Mallinckrodt 

1. a) dimensions of P = dimensions of F !d
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2. Ave speed = 20 m/s so the time is 100 m

20 m/s
= 5.00 s .  Acceleration is 

vf ! vi

t
= ! 2.00 

m/s

s
 or 

 

2.00 
m/s

s
,  opposite 

!
v  

3. a)  Constant velocity so acceleration = 0 

b) Newton’s Second law  That is, if  a = 0, then so does the net force. 

c) This is just the sum of the magnitudes, 22.0 N  (But why anyone would want to do this is a good question!) 

d)  
!
F2 +

!
F3 = !

!
F1  so 

 
!
F2 +

!
F3 = !

!
F1 = F1 = 5.0 N 

e) Adding the vectors graphically, we see that they form a triangle.  The easiest way to f ind the angle between any two 
vectors is to use the law of cosines.  You should be able to show that F
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= 152°  

4. a) Using the method I taught you is one way to be sure to get the right answer.  Alternatively, you could simply reason 

as follows: Since v
x
 is constant, we f ind that v

x
=

30 m/s

3.0 s
= 10 m/s.   The average value of vy  was 21 m

3.0 s
= 7.0 m/s  

and it changed by ! 30 m/s  in 3.0 s.  Thus, it must have started 15 m/s faster than the average (i.e., 22 m/s) and 
ended 15 m/s smaller than the average (i.e., -8.0 m/s.)  Thus the initial velocity was 

 

!
v = 10 x̂ + 22 ŷ( )m/s = 24.2 m/s, 65.6° above the horizontal.  

b) Since vyf < 0 , the sandwich was falling just before being caught. 

5. a) a =
v2

r
=

2! r / T( )2

r
=

4! 2r

T 2 = 10.5 
m/s

s
 

b) See figure at right.  Note that ! = sin"1 60 cm

150 cm
#
$%

&
'(

= 23.6° . 

c) The x and y components of NII give:  

 T1 + T2 sin! = ma    and   T
2

cos! = mg  

d) Eliminating T
2
 and solving for T1  we get, T

1
= m a ! g tan"( ) = 1.23 N  

EXTRA CREDIT: When the string goes slack, T1 = 0  so we have T
2
sin! = ma    and   T2 cos! = mg .  Eliminating T2 , 

we find a = g tan!  and since a =
4!

2r

T 2
 as before, T = 2! r

g tan"
= 2.33 s 

6. The average speed was 0.80 m/s so the f inal speed was 2(0.80 m/s) = 1.60 m/s, so the acceleration was 1.60 m/s

5.0 s
= 0.32 

m/s

s
.  Drawing a free body diagram with the four forces (friction, normal, push, and gravity) and applying NII will yield 

Fp cos! " µk Fn = ma    and    Fn " Fp sin! " mg = 0 .  Eliminating F
n
 and solving for Fp  we get 

Fp =
m a + µk g( )

cos! " µk sin!
= 99.0 N 
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