Physics 1145 Fall 2023 Test 1 (4 pages)
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X = X; + v At +% a,(4t)? Uy = Uiy + a At U =%+ 2a,(x - xp)
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2
Free fall acceleration: g= 9.8m/s>  Centripetal acceleration: a, = % v= ?
B 1.(5) The motion of an object is described by the x-r-diagram at B
the right. Which of the following is true? A . Ne
A) The object moves to the left at A. / \
B) The object stops at B. [? -
C) The object moves to the right at C. \
D) The object stops at D F

=

D 2. (5) A particle is moving with velocity V. At a particular instant, it experiences 5
an acceleration a as shown in the figure. We know that the particle is:
A) only speeding up B) speeding up and changing direction of motion.
C) only slowing down D) slowing down and changing direction of motion N

\B; 3. (5) A ball is kicked from the ground with an initial velocity V at 37° above the horizontal. It travels
some distance and hits a wall at some height H above the ground. Which of the following is true about the ball
at the instant just before it hits the wall?

A) Its speed is larger than the initial speed.

B) Its speed is smaller than the initial speed.

C) The magnitude of its acceleration is larger than the initial one.

D) The magnitude of its acceleration is smaller than the initial one

3 4. (5) A particle is moving in a circle with constant speed. The acceleration is
A) zero B) towards the center of the circle  C) tangent to the circle
D) away from the center of the circle

A 5. (5) A particle rotates in a circle with centripetal acceleration a. If the period is doubled without
changing the radius, the new acceleration will be
A) Vaa B) %2 a C)2a D)4 a

T2 2+
{
V=3V
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7.(30) A child throws a ball vertically upwards at an initial speed V=5 m/s

a) (5) In the space provided, draw a complete diagram for the ball with all information needed to solve the tasks
below. Remember, any quantity used in the calculation must be defined in the diagram

vy 1

gL T,

TN 1

b) (10) Find the time AT the ball takes to reach the highest point. Derive a symbolic expression and calculate a
numerical answer.

yji
0

Al= | 0.5

F ) . —
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¢) (10) Find the height of the highest point above the launch point. Derive a symbolic expressmn and calculate a
numerical answer.

_ 2.
%/ZO . '1/0. o1 Ly = 2 ’ 0 At ::,I_
= . 77 - = .
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d) (5) How big are the ball’s velocity and acceleration at the highest point?

=20) . .
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8. (25) In the figure, the magnitudes of the vectors are A= 6 and B=3. The
angle 0 equals 30°.
a) Calculate the vector components Ax, Ay, Bx, By.

A= =AonO= — 6. gim30" = -3
Ay " A coa® c 630752

b) The vector C = A + B. Sketch vector C in the diagram and calculate its components, magnitude, and
direction.

Gow At By- =30 = =3
(:‘7,| + B, = 2"‘(3

¥ e v 7 e e

= o Cx™7 (o° -3 (22) = 372

or p= 53,70%%{, /mé_v—m;/
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9. (40) Raisin the cat jumps off the floor with an initial velocity
of magnitude Vi directed at an angle 6 with respect to the
horizontal and lands on the platform of her cat tree a horizontal
distance L away.

H?

v
|
Y

a) Complete the diagram on the right with all information _
necessary to solve the parts below. "7 L

b) Derive a symbolic expression for the time At it takes Raisin to reach the platform, in terms of Vi, L, 6 and g
(or a subset thereof).

o,

¢) Derive a symbolic expression for the height H of the platform, in terms of ¥7, 8 and g, and At from part b).

o

d) What is the x- component of Raisin’s velocity when she reaches the platform?
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