PHY 2048C Exam 2 Spring 2017 Test Version 1

Name VID

Please circle or underline your final answers and show ALL of your work in a neat and well-organized way to recieve full
credit. Also remember to write UNITS on your final answers. Good luck!

1) A block slides on a horizontal frictionless surface with an initial velocity of 3.0 m/s. A horizontal
force of 100 N is applied to the block giving it an acceleration of 20.0 m/s2
(a) Determine the mass of the block.
(b) Calculate the distance the block will travel if the force is applied for 7.0 s.

2) Two blocks are connected by a string that goes over an ideal pulley as shown in the figure. Block
A has a mass of 3.00 kg and can slide over a rough plane inclined 30.0° to the horizontal. The

coefficient of kinetic friction between block .4 and the plane is 0.400. Block Ahas a mass of 2.77
kg.

(a) Draw free-body diagrams of each object.
(b) Determine the magnitude of the force of 4zzezic f7iction on block A.
(c) Determine the tension in the string.

30.0°




3) A 1500 kg rollercoaster is being pulled up a straight track inclined at an angle of 30°. The
rollercoaster moves at a constant speed. Determine the #ezforce on the rollercoaster.

4) A 0.65 kg toy car travels around a circular loop of radius 5.00 m. Sensors in the track show that the car
pushes on the track with a force of 9.30N at the top of the track.
(a) Draw a free-body diagram depicting the forces on the car when it is at the top of the track and describe
the direction of the cars acceleration vector.
(b) Determine the car's speed at the top of the track.
(c) Using energy methods, determine the car's speed at the bottom of the track.
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5) A force on a particle depends on position such that F(x) = (3.00 N/m2)42 + (6.00 N/m).r for a
particle constrained to move along the x-axis. What work is done by this force on a particle that
moves from .xr=0.00 m to .xr=2.00 m?



6) A potential energy function in two dimensions is given by {Ax,3») = (3.00 J/m)axpy+ (1.00 J/mz)x3.

>
Determine the magnitude and direction of the force at » = 2.0m? - 7.0m}\

630,000N/m

7) An 16.0-kg stone is held in place against a spring of force constant AIL\GG—I-N%m (and compressed
0.10 m) by a horizontal external force. The external force is removed, and the stone is projected
across a rough surface with coefficient of kinetic friction 0.20 upon separation from the spring.
The stone then ascends an ice-covered (frictionless) hill, as shown in the diagram below. The stone
comes to rest at the top of the hill.

(a) Determine the speed of the stone at point B .
(b) Determine the length of the rough patch between the spring and point B.
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8) A billiard ball traveling at 3.00 m/s in the +x direction collides perfectly elastically with an identical billiard
ball initially at rest on the level table. The initially moving billiard ball deflects 30.0° above the x-axis from

sfehapter. 8, We haven.t.coyered this yet

(b) What is the magnitude of the velocity of the initially stationary ball?

9) An 8.0-g bullet is shot into a 4.0-kg block, at rest on a frictionless horizontal surface (see the figure). The
bullet remains lodged in the block. The block moves into an ideal massless spring and compresses it by 8.7
cm. The spring constant of the spring is 2400 N/m.

(a) Determine the work done by the spring
(b) Determine the initial velocity of the bullet before it strikes the block.
for part b, just find the velocity of the block

and bullet before they strike the spring. _V__

Again the initial velocity of the bullet is [ 40
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Trigonometry Vector Products

a

di . 4-B=|4lB —
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Quadratic Formula: o
@ AxB=detd, A4, A,
—B=~B>-44C
A +Bx+C=0=x = = B, B, B.
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Displacement, Velocity, Acceleration:
o . dF . do
(1) A¥ = I”f - I’O 4 Vipg = d_’winst = dt
- _AF dv dw
(2) vav = _>A =—, = —
g At (5) amst d inst dt
AV 2
- - _ - A%
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Kinematic Equations for constant acceleration: Newton’s Laws:
1 2 = —
W X, =x0+v0t+5at W F,=0=a=0
(2) V=V, + at (2) net ~ md
B Vi =v, +2a(x, —X,) ap = ~Fpy
1 Force Laws:
@ X, —x,= E(Vf + V)t
- u,N
Work & Energy: (1) Fﬁ’fcelilm . < :ZkN
WL~ Ll CakE -
(1) net = Emvf - Emvo = e (2) Spring = —kx
) W =F-5 (Const. Force)
- mg (Earth's Surface)
(3) W=fF-d§ (Varying Force) @ F w= G
@ ¢ % (Otherwise)
4 AKE.+AU-W, =0 (No Ext. Forces) r
|
(5) Uva = mg} USpring = Ekx

© AU, =-W, =—f1?*-d§

) ﬁ=-VU=-a—i——J-—k



impulsz & Momentum: Center of Mass:

5o _dp
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Answers (I think—I might have made mistakes):
(@) 5.0 kg (b) 511 m

(b) 10.18 N (c) 26.1 N

ON
(a) -y direction (b) 11m/s (c) 17.8m/s

20J

(a)19.8 m/s hint: work backward from the top of the hill

(b) 1.61 m *use the new number, the old one doesn’t work
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