Exam 2 on OCT 02. 2009 - Physics 105 – R. Schad

	YOUR NAME


	1. 
	This is to identify the exam version you have – IMPORTANT

Mark the A 

	2. 
	This is to identify the exam version you have – IMPORTANT

Mark the B

	3. 
	If the only forces acting on a 2.0-kg mass are F1 = (3i – 8j) N and F2 = (5i + 3j) N, what is the magnitude of the acceleration of the mass?

a.
1.5 m/s2
b.
6.5 m/s2
c.
4.7 m/s2
d.
9.4 m/s2
e.
7.2 m/s2


	4. 
	A block is pushed up a frictionless 30( incline by an applied force as shown. If F = 25 N and M = 3.0 kg, what is the magnitude of the resulting total acceleration [we have gravity, too] of the block?

[image: image1.wmf]
a.
2.3 m/s2
b.
4.6 m/s2
c.
3.5 m/s2
d.
2.9 m/s2
e.
5.1 m/s2


	5. 
	An astronaut [m = 81.6 kg] lifts off from planet Zuton in a space ship. The free-fall acceleration on Zuton is 3.0 m/s2 (down). At the moment of liftoff the acceleration of the space ship is 0.50 m/s2 (up). What is the magnitude of the force of the space ship on the astronaut?

a.
41 N

b.
0.29 kN

c.
0.24 kN

d.
0.20 kN

e.
0.37 kN



	6. 
	The horizontal surface on which the objects slide is frictionless. If M = 1.0 kg and the magnitude of the force of the small block on the large block is 5.2 N, determine F.

[image: image2.wmf]
a.
6.0 N

b.
9.0 N

c.
7.8 N

d.
4.8 N

e.
4.1 N



	7. 
	Two bodies, A and B, collide as shown in Figures a and b below.

[image: image3.wmf]
Which statement is true?

a.
They exert equal and opposite forces on each other in (a) but not in (b).

a.
They exert equal and opposite force on each other in (b) but not in (a).

c.
They exert equal and opposite force on each other in both (a) and (b).

d.
The forces are equal and opposite to each other in (a), but only the components of the forces parallel to the velocities are equal in (b).

e.
The forces are equal and opposite in (a), but only the components of the forces perpendicular to the velocities are equal in (b)



	8. 
	Three boxes slide on a frictionless horizontal surface when pulled by a force of magnitude F. When we compare the tensions 
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 with the force F, we find that
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	9. 
	A roller-coaster car has a mass of 500 kg when fully loaded with passengers. The car passes over a hill of radius 15 m, as shown. At the top of the hill, the car has a speed of 8.0 m/s. What is the force of the track on the car at the top of the hill?

[image: image12.wmf]
a. 7.0 kN up

b. 7.0 kN down

c. 2.8 kN down

d. 2.8 kN up
e. 5.6 kN down

	10. 
	An object attached to the end of a string swings in a vertical circle (R = 1.2 m) with constant speed [here on earth].

At which point will the tension of the string have the largest value?

[image: image13.wmf]
a.
everywhere the same

b.
at the top

c.
at the bottom

d.
left and right



	11. 
	An object moving along the x axis is acted upon by a force Fx that varies with position as shown. How much work is done by this force as the object moves from 

x = 2 m to x = 8 m?

[image: image14.wmf]
a.
–10 J

b.
+10 J

c.
+30 J

d.
–30 J

e.
+40 J



	12. 
	A 10-kg block on a horizontal frictionless surface is attached to a light spring (force constant = 1.2 kN/m). The block is initially at rest at its equilibrium position when a force (magnitude P) acting parallel to the surface is applied to the block, as shown. When the block is 8.0 cm from the equilibrium position, it has a speed of 0.80 m/s. How much work is done on the block by the force P as the block moves the 8.0 cm?

[image: image15.wmf]
a.
8.3 J

b.
6.4 J

c.
7.0 J

d.
7.7 J

e.
3.9 J



	13. 
	Carts A and B have equal masses and travel equal distances D on side-by-side straight frictionless tracks while a constant force F acts on A and a constant force 2F acts on B. Both carts start from rest. The velocities vA and vB of the bodies at the end of distance D are related by

a.
vB = vA.

b.
vB =  EQ \R(2) vA.

c.
vB = 2 vA.

d.
vB = 4 vA.

e.
vA = 2vB.



	14. 
	A champion athlete can produce one horsepower (746 W) for a short period of time. If a athlete were to bicycle [70-kg combined athlete + bike] to the summit of a 500 m high mountain while expending power at this rate, she would reach the summit in how many seconds?

a.
1

b.
460

c.
500

d.
1000

e.
35 000




	velocity

acceleration

gravitational acceleration
	v = dx/dt

a = dv/dt

a = g = 9.8 m/s2 downwards


	Kinematics

(1-dimensional)
	vf = vi + a·t

xf = xi + vi·t + ½·a·t2
vf2 = vi2 + 2a·(xf – xi)

	Projectile Motion

(2-dimensional)
	vxf = vxi
xf = xi + vxi (t
	vyf = vyi + a · t

vyf2 = vyi2 + 2ay·(yf – yi)

yf = yi + vyi·t + ½ · a · t2

	Newton’s Law
	F = m·a

F12 = - F21 [action / reaction in opposite directions]

	Friction
	Ffriction = FN 

	Radial Force for circular motion
	Fradial = mv2/r

	Hooke’s Law (spring force)
	Fspring = -k x

	Conservation of Energy
	Ki + Ui + Win/out = Kf + Uf

	Energy 
	Kinetik (linear): 
Klin = ½ mv2
Potential (gravity):
Ug = m g h

Potential (spring):
Us = ½ k x2

	Work
	W = 
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	Power
	P = W/t = E/t

	quadratic equation x2 + px + q = 0
	x1,2 = -p/2 ( (p2/4 - q)1/2 
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