Final Exam Phys 105 - Fall 2002 Version A

Name ID Section

Closed book exam - Calculators are all owed.

Only the official formula sheet downloaded from the cour se web page can be used. You are allowed to write notes
on the back of the formula sheet.

Use the scantron forms (pencil only!) for the multiple-choice problems. Circle the answers on the examination sheet
aswell, and return it together with the scantron form. Use the back of these pages, or attach your own pages with
solutions for the problems, which require calculations.

The multiple-choice problems are 1 point each.. Passing of the exam requires at least 50% of the maximum number
of points.

Clearly print your last name and indicate your section number on both the scantron form and the examination sheet.
Failureto do any of these will result in a penalty of 2 points.

Problem 1. 1 mi is equivalent to 1609 m so 55 mphiis;

A) 16 m/s

B) 25 m/s

()] 66 m/s

D) 88 m/s

E) 1500 m/s

Problem 2. A cubic box with an edge of exactly 1 cm has avolume of:

A) 109 m3
B) 106 m3
0 103 m3
D) 103 m3
E) 106 m3

Problem 3. Consider atwo-dimensional system of coordinates with the x-axis pointing right and the y-axis pointing
up as shown in the figure below. In vector component notation, 8 = I - f andb =1 + ] . The difference of these

—

vectors, d - b, points

A) up

B) down y

C) left

D) right

E) iszero (no direction) X

Problem 4. For the previous problem (Problem 3), the scalar product of the two vectors, a - b , is
A) 4

B) 3

C 2

D) -2

E) O

Problem 5. For vectors & and 5 from problem 3, the magnitude of avector 7a+ 5 is
A) O

B) 2

Cc 8

D) 10

E) 12
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Problem 6. How far will an object under earth's gravity drop in 2 s, starting from rest and neglecting air friction?
A) 049m

B) 49m

C) 9.8m

D) 19.6m

E) 29.4m

Problem 7. A 40 kg ball is dropped from a height of 5.1 m above atable. What isthe velocity of the ball just before
impact?

A) 5mis
B) 10 m/s
C) 15m/s
D) 20 m/s
E) 25m/s

Problem 8. An object with an initial velocity of 12 m/s west experiences a constant acceleration of 4 m/s2 west for 3
seconds. During this time the object travels a distance of :

A) 12m
B) 24m
()] 36m
D) 54m
E) 144 m

Problem 9. Identical gunsfireidentical bullets horizontally at the same speed from the same height above level
planes, one on the Earth and one on the Moon (g=1.67 m/s? on the moon.. Which of the following three statements
isaretrue?
I. The horizontal distance traveled by the bullet is greater for the Moon.
Il. Theflight timeislessfor the bullet on the Earth.
I11. The velocity of the bullets at impact are the same.

A) I11 only
B) I and 11 only
(@] [ and Il only
D) Il and Il only
E) [ 11

Problem 10. The airplane shown isin level flight at an altitude of 0.50 km and a speed of 150 km/h. At what
distance d should it release aheavy bomb to hit the target X? Takeg = 10 m/s2.

; 150kmeh
T
0.5km
X
."."."."."."."."."."."."."."."."."."."."."i"'.".r
d
A)150m ; B) 295 m; C) 417 m; D) 2550 m ; E) 15,000 m
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Problem 11. A force of 6 newtons acts on a 3-gram particle. Find the acceleration (watch for dimensions!):
A) 2m/s?
B) 0.5 m/s’
C) 2000 m/s?
D) 18 m/s?
E) 9ms?

Problem 12. Two blocks with masses mand M are pushed along a horizontal frictionless surface by a
horizontal applied force F as shown. The acceleration of the systemisis:

7= M |m

R R ERERERERE R AR R R AR R R R

A) (m+M)/F
B) F/M
C FM-m)
D) F/(M+m)
E) F/m

Problem 13. Block A, with amass of 10 kg, rests on africtionless, 35° inclined plane. An attached string is parallel
to the incline and passes over a massless, frictionless pulley at the top. The massmg, attached to the dangling end,
for which A remainsat restis:

A) 2.74kg
B) 3.74kg
0 5.74 kg
D) 9.74 kg
E) 10.74 kg

Problem 14. The coefficient of static friction between a4-kg block and an inclined planeis 0.3. The block is at rest.
Astheinclined plane is slowly raised, the block will begin to slide when the

A) tangent of angleq =0. 25

B) cosineof angleq = 0.3

C) cosineof angleq = 0.25

D) tangent of angleq =0.3

E) sineof angleq = 0.25 6

Problem 15. What is the frictional force between a 40 kg block and the ramp? The coefficient of static frictionis
0.8, and the coefficient of kinetic frictionis 0.4.

A) 100 (96) N Hikg
B) 120 (85) N
C) 200 (74) N
D) 240 (63) N
E) 400 (%4) N 400
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Problem 16. A particle moves 5 min the +x direction while being acted upon by a constant force
F=d4 + ZT (Newtons). The work done on the particle by thisforceis:

A)20J

B) 10 J

C)-20J

D) 30J

E) impossible to calculate without knowing other forces

Problem 17. An object with mass of 4 kg istravelingin acircular path of radius 1 meter at a constant speed of 10
m/s. The acceleration of the object is

A. 25 m/s?
B. 50 m/s?
C. 100 m/s?
D. 250 m/s?
E. 0.1 n/s?

Problem 18. Theiron ball shown isbeing swung in avertical circle at the end of a0.7-m string. How slowly, in m/s,
can the ball go through its top position without having the string go slack [HINT: at this point, the tension in the

string is zero]?
. };\
f i
Y /
. -

—

A) 1.3 m/s
B) 2.6 m/s
(@] 3.9m/s
D) 6.9 m/s
E) 9.8 m/s

Problem 19. A 5.0-kg cart is moving horizontally at 6.0 m/s. In order to increase its speed to 10.0 m/s, the net work
done on the cart must be:

A) 40
B) 90J
o) 160 J
D) 400 J
E) 550 J
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Problem 20. For ablock of massmto slide without friction up the rise of height h shown, it must have aminimum
initial speed of:

A) Y2.gh
B) /a2
C) 42gh
D) 2,/2gh
E) 2,/gh

Problem 21. The long pendulum shown is drawn aside until the ball hasrisen 0.5 m. It is then released from rest.
The speed of the ball at its lowest positioniis:

A Sy iy F L

A) 3.1mis
B) 4.2 m/s
()] 5.8 m/s
D) 20 m/s
E) cannot be determined unless the massis known

Problem 22. The spring constant of a spring is4.0 newtons per millimeter. The work done in compressing this
spring from x = 10 millimeters to x = 30 millimeters (with x=0 corresponding to uncompressed spring) is

A. 0.16J

B. 0.32J

C. 0.64J

D. 1.28J

E. 254

Problem 23. A 0.5-kg block slides along a horizontal frictionless surface at 2 m/s. It is brought to a momentarily
rest by compressing avery long spring of spring constant 800 N/m. The maximum spring compression is:
A) 0.1cm

B) 3cm
()] 5cm
D) 80cm
E) 80m
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Problem 24 A block isreleased from rest at point P and slides along the frictionless track shown. At point Q, its
speedis:

A) 2g./h, - h,
B) Zg(hl - hz)
o (h-hy)/2g

D) Zg(hl' hz)
E) (h1' h2)2/29

Problem 25. A 4-kg block moves from rest down africtionlessinclined plane, which is 4 m long and has one end
elevated by 2 m with respect to the other. The final speed of the block is most nearly

6.26 m/s

5.25 m/s

4.24 m/s

3.23m/s

2.22m/s

gmund lewvel

moow>»

Problem 26. A ball hitsawall and rebounds with the same speed, as diagrammed below. The changesin the
components of the momentum of the ball are:

R ‘-H‘-\\\.x

A) Dpx >0, Dpy >0
B) Dpx <0, Dpy >0
O  Dpx=0,Dpy>0
D) Dpx = 0, Dpy < 0
E) Dpx >0, Dpy <0

Problem 27. A 60-g projectile with ahorizontal speed 60 m/s collides with and is embedded in an 40-g block of
wood that isinitially at rest on a horizontal frictionless surface. What is the speed of the block after impact?

16 m/s
25m/s
36 m/s
49 m/s
64 m/s

moow>

Problem28. A 3-gram bullet isfired horizontally into a 10-kg block of wood suspended by arope from the ceiling.
The block swingsin an arc, rising 3 mm above its lowest position. The velocity of the bullet was:

A) unknown since the heat generated in the collision was not given
B) 80" 102m/s C) 24.0 m/s
D) 8.0 m/s E) 247 104 mis
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Problem 29. Two objects are on a head-on collision course. The first object with mass m=1 kg is moving from left
to right with aspeed of 10 m/s. The second object with mass M=5 kg is moving from right to left with a speed of 2
m/s. After the (partially inelastic) collision the first object is moving left, with a speed of 2.5 m/s. What isthe
velocity of object 2 after impact?

A)  0.25m/s, left
B) 0.25 m/s, right
C) 05mfs left
D) 0.5m/s, right
E) 0m/s

Problem 30. A mine car, whose mass is 440 kg, rolls at a speed of 0.50 m/s on a horizontal track, as the drawing
shows. A 150-kg chunk of coal has a speed of 0.80 m/swhen it leaves the chute. Determine the velocity of the
car/coal system after the coal has cometo rest in the car.

.0.23 m/s
. 0.34m/s

A

B

C. 0.45m/s :

D. 056 m/s \ 150 kg
E. 0.67m/s _{’ Eﬁ _
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