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Example Question 1

A wave pulse is travelling along a horizontal slinky sprmg that is fixed at one end.

Describe theLeﬂected pulse in terms of spe amp de and whether it is upnght

or inverted. - \\ﬁg\
78
Speed = same as incident wave

Amplltude = same as incident wave if there is not absorption of energy
Inverted : because the boundary is fixed
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Example Question 2
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The fourth harmonic with a frequency of 500 Hz is created onma string of length 24

cm which is fixed at it ends as shown | diagram below. Calculate the speed of
the wave on the string.
9 L= aN
4 cm

A=2L/n /\h‘:\\
heren=4and L=0.24m />\ L e ks
A=2L/n=2x0.24/4=0.12m —
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Example Question 3

Describe the characteristics of wavefronts and rays, and the relationship between
them.

* Wavefront is a line that represents crest of a wave in 2D
* Aray is line drawn at right angle to the wavefront
* Relationship: ray is perpendicular to wavefront at every point




Example Question 4

The first harmonic formed on a string of length 2 m that is fixed at its two ends, is
shown below. Calculate the wavelength of this harmonic.
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Basic Differentiation Formulas
dk

= =1 where k = constant

dx

a®) _ 4
dx

s =k where k = constant
dx
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Example Question 5

The position of an object as a function of time is given ag x = At + Bt? + Ct + D;
The constants are A =2.10 m/s?, B = 1.00 m/s?, C =-4.10 m/s, and D = 3.00 m.
Calculate the velocity of the object att=10.0 s.
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Example Question 6

A position vector has a length of 40.0 m and is at an angle of 57.0° above the x-
axis. What are the x and y components of the position vector?:

e — .







Example Question 7

The velocity as a function of time for an object moving along a straight line is given
by the equation v(t) = At? + Bt — C. What is acceleration a(t) of the object as a
function of time?
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Example Question 8

The velocity as a function of time for object moving in a straight line is given by the
equation v(t) = 6t? + 9. Calculate the displacement of the object between t = 0

and t = 10 seconds.
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Example Question 9

Which of the following are vector quantities?

.
.
1.
V.
V.

distance X =
displacement=—

speed><. =

velocity=—

acceleratior=—




Example Question 10

The acceleration as a function of time for an object moving along a straightine.s
given by the equation a(t) = 24t — 12_If the initial velocity of the object '
>

what is the velocity v(t) of the object as a function of time? —_—

~: FZL/%— 12

\r;—(léﬁd \”5 Tcx\)jzgo\av
@7}@ |20 &Y \/_F———\f) 5%% N2 A

—

V= 24, (@ i\mm P SN




Example Question 11

oS S

A car travels north at 30.0 m/s ft then travels south at 40.0 m/s for
@ Calculate the net displacementof the car
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Example Question 11

<< -
A car travels north at 30.0 m/g for 10.0 min. It then travels south at 40.0 m/s for

20.0 min. Calculate the net displacement of the car
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Example Question 12

<
The position of a particle moving along the x-axis is given bfx =11 + 14t - 2.0t%,
where t is in seconds and X is in meters. Calculate the average velocity during the

time interval fromt=1.0stot=4.0 s. =
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Example Question 12

The position of a particle moving along the x-axis is given by x = 11 + 14t - 2.0t?,
where tis in seconds and X is in --: ers. Calculate the average velocity during the

time interval from t tot
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Example Question 13

An object moves in a straight line according to the equation x = 6t% — 10t — 6,
where X is in meters and t is in seconds. Calculate the velocity of the object, When

the time is 4 seconds /z .
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Position

Example Question 14

he position-time graph below, represents the motion of man. Describe the motion
of the man in terms of speed, direction, and origin.







Example Question 15

The velocity-time graph shown below, represents the motion of a car moving along
a straight horizontal track. At what time does the velocity of the car change
direction?
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Example Question 16

A car moving in the x-direction has an acceleration a that varies with time as shown
on the graph below. What is the change in velocity betweent=0andt =38

seconds? .
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Example Question 17

The velocity as a function of time for a car on an amusement park ride is given as v
= At? + Bt with constants A = 2.0 m/s®and B = 1.0 m/s?. If the car starts at the
origin, what is its position att = 3.0 s7



Example Question 18

A ball is thrown up and returns to the same point. On the axes below draw the
velocity—time graph that represents the motion of ball. (Assume that up direction is
positive)
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Example Question 19

A car is traveling due west at 20.0 m/s. What is the velocity of the car after 37.00 s
if its acceleration is 1.0 m/s? due east. Assume that the acceleration remains t

—

constant. < N T2 /o
.\\_
— N\ =
= Zo—
S =2
= \ ¥ < —

_— —2 & X3




Example Question 20

A tennis ball is thrown into the air at an angle of 20° above the horizontal. What is
the acceleration, magnitude, and direction, of the tennis ball just after it is
released? (Neglect the effects of air resistance)
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Example Question 21

A rabbit runs in a garden such that the x and y components of its displacement as
functions of time are given by x(t) = - 0.45t% - 6.5t + 25 and y(t) = 0.35t? + 8.3t + 34.
What is the magnitude of the rabbit's velocity att = 10.0 s. (Both x and y are In

meters and t is in seconds.) >
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Example Question 22

A baseball is launched from the bat at an angle 6 = 30.0° with respect to the
positive x-axis and with an initial speed of 40.0 m/s, and it is caught at the same
height from which it was hit. Assuming ideal projectile motion (positive y-axis
upward), what are x and y components of the ball’'s velocity when it is caught?

/TQ Y—\IC)\OQ\VK\Q/D S € Sose & O\&’

Iy SSHSS \)X el PN L~ M)
:ZO"?\S N
T
- >
T Ne=4ecs e — 1




Example Question 23
The velocity-time graphs below represent the motion of 4 different objects, A, B, C,
and D. Which object(s) move with constant and non-zero acceleration?
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Example Question 24

The position of an object as a function of time is given as x = At® + Bt + Ct + D.
The constants are A =2.10m/s3, B=1.00m/s?, C=-4.10 m/s, and D = 3.00 m.
Calculate the acceleration of the objectatt=5.0 s.
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Example Question 25

A car slows down from a speed of 31.0 m/s to a speed of 12.0 m/s over a distance
of 380 m. What is the value of this acceleration?
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