College Physics I 2010-80     Exam 1





Name________________

1. [20%] A human hair has a thickness of about 58 µm.  (a) What is this in meters? (b) What is this in kilometers?
[ANS]:  
(a) thickness = 58 µm * ( 10-6m/1 µm )= 58*10-6m = 5.8*10-5m



(b) thickness = 58 µm = 5.8*10-5m * (1km/1000m) = 5.8*10-8 km
2. [20%] A hot air balloon has just lifted off and is rising at the constant rate of 2.0 m/s. Suddenly, one of the passengers realizes she has left her camera on the ground. A friend picks it up and tosses it straight upward with an initial speed of 11.6 m/s. If the passenger is 2.5 m above her friend when the camera is tossed, how high is she when the camera reaches her?
[ANS] 
(1) motion of the camera:   Rc(t) = Rc,0 + Vc,0*t + ½*a*t2


(2) motion of the passenger:   Rp(t) = Rp,0 + Vp,0*t

Where R is the position, V is the velocity and a is the gravity constant



Rc,0 = (0,0);  Vc,0 = (0,11.6); a = (0,-9.81) or you can simplify: Rc,0 = 0;  Vc,0 = 11.6; a =-9.81


Rp,0 =2.5; Vp,0 = 2.0
When the passenger catches the camera, Rc(tf ) = Rp(tf ), therefore



0+11.6*tf – ½*9.81*tf2  = 2.5+2*tf
Solve the above equation, we obtain:  tf = 0.309 or 1.65. We shall keep the smaller answer. The height at that time is then



Rp(tf) = 2.5+2*0.309 =  3.12m 

3. [20%] Initially, a particle is moving at 4.60 m/s at an angle of 35.0° above the horizontal (+x axis). Two seconds later, its velocity is 5.15 m/s at an angle of 50.0° below the horizontal. What was the particle's average acceleration during this time interval?
[ANS] 
V1 = (4.6, 35.0°)p =  (4.6*cos(35.0°), 4.6*sin(35.0°))



V2 = (5.15, 50.0°)p = (5.15*cos(-50.0°), 5.15*sin(-50.0°))
Average acceleration = (V2 – V1) / ( t2 –t1) p 
= (5.15*cos(-50.0°)－4.6*cos(35.0°), 5.15*sin(-50.0°)－4.6*sin(35.0°))/2
=(-0.229, -3.29)
4. [20%] The men's world record for the shot put, 23.12 m, was set by Randy Barnes of the United States on May 20, 1990. If the shot was launched from 6.15 ft above the ground at an initial angle of 45.0°, what was its initial speed?
[ANS] range = V2*sin(2θ)/g = 23.12m = V2/(9.81m/s2)  =>   V = 15.1m/s
5. [20%] At the local grocery store, you push a 15.2 kg shopping cart. You stop for a moment to add a bag of dog food to your cart. With a force of 12.0 N, you now accelerate the cart from rest through a distance of 2.00 m in 3.00 s. What was the mass of the dog food?
[ANS] kinematics of the cart:    R(t) = R0 + V0*t + ½*a*t2 = 2.00m = ½*a*(3s)2 

Therefore,   a = 4/9 = 0.444m/s2
Since F = ma = 12.0N = m*0.444, we obtain m = 12.0/0.444kg = 27.0kg

Subtract the mass of the cart, the mass of the dog food = 27-15.2 = 11.8kg
[BONUS]

1. [5%] Which object weighs approximately 1 newton?


(A) Physics Student



(B) Golf Ball



(C) Paper Clip 

 
(D) Dime

[ANS] B

2. [5%] Sand is often placed on an icy road because the sand does what?


( A ) decreases the gravitational force on a car


( B ) increases the coefficient of friction between the tires of a car and the road


( C ) decreases the coefficient of friction between the tires of a car and the road


( D ) increases the normal force of a car on the road


[ANS] B

3. [5%] The density of an object is defined as

  ( A ) the volume occupied by each unit of mass

  ( B ) the amount of mass for each unit of volume

  ( C ) the weight of each unit of volume

  ( D ) the amount of the substance that has unit volume and unit mass

[ANS] B

4. [5%] Your car rolls along at constant velocity. The net force on your car is

  ( A ) zero





  ( B ) from the engine, pushing you forward

  ( C ) from the tires, pushing you forward 

  ( D ) from air resistance

[ANS] A

