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Physics 12 - Kinematics Worksheet

1. Which ona of tha rallclml'uj conlains only veclor A, 15N

apaanbiegg? B 22N

A mass, time C.2TN

B. fofce, viloity D. 30N

C. Lime, momenbem

D. accaeleration, speed 6. A boat shown below fravels al 4.2 m's relative

" to the water, in a river fliowing at 2.8 m's
2. An airplane heads due north with an airspeed —

of 75 m/s. The wind is blowing due west al 18 .
mis. What is the airplane’s speed relative to the iy :
ground? Fitvas I. 2 e
A 5T mis — . I
B. 73m's 20 o e
C. 7T mis o 4.2 mi )
D. 93 m/s
3. Two velocity vectors, vi and vz ane shown Al what anghe § | must the boat head 1o reach the
; destination directly across this river?
A, 340
B. 42
C. 48°
- D. 56°
Which of the following best represents the T. In landing, a jet plane decelerates undormiy
resultant of the sddition of th bwo vilocity and comes lo a stop in 38 5, covering a distance
vectors? of 1500 m abong the runway. What was the jel’s
Y LY landing speed when it first louched the rumway?
A A A21mis
LY B.39m's
.79 mis
- D. 170 mis
8. A 35 kg object releasod from nest near the
- - surfaca of 4 planal falls 7.3 m n 1.5 & Whal & the
4. A car tranvelling north al 20 ms is later ravelling | 5. calaration due to gravity on this planet?
wast at 30 m/s. What is the direction of tha A 4.9 mis?
change in velocity? B, 6.5 m/s®

- . C. 8.7 mfs?
" - " 0. 170 mis?

LE
. T 9. A ball ks thrown vertically upward at 20 m/s
from a hedght of 30 m above the ground. What
IS its spoed on impact with the ground blow?

A, 14 més
B. 24 m's
5. Two forces act at a single point as shown C. 31 mis
w N wiEN D. 44 mis

1 -1

-]
What is the magnitude of the resulting forca?
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Physics
Chapter 2 Kinematics

Problem 2.3 Page 94
Class 9

In this article, a couple of kinematics practice problems with detailed answers are presented. 42068424930.pdf The solution of each problem is itself a complete guide to applying the kinematics equations. All these kinematics problems are easy and helpful for high school students. You can also download a pdf version with other solved kinematics
problems in physics.
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Kinematics
Syllabwe: Motiow m o mraght ne, owibrm mofsm, i graphical roresmdaiion, swifrm acorismind mofion dml o5 applueieg,
proseciile moticn
Review of Concepts
1. Time: i is measure of sucoessbon of evenis. [t s a Peib I a basdy b8 enoving continucusly in a given
scalar quantity. I any event is starbed ai =0 then time will direction om a strakght line, then the magniude of
not e pegative. But if the poservation is started afier the stari displacemmeni is egual o disunoe
of cvenl then e ey be negalive (i Gemerally the magnituds of displasement s e of
I Distance and Displecement 1 Suppose an insect i sl equal b dastance
& posnl Afry vy, o) Al s by 18 pesches &b paind B{zs, vy, 23 & Ivili) Many paths are possible betwesn Pwo poinis. Por
Puly thpough path ACR with respect to the frame shown in dilferent paibs betwioen iwo poinls, dislanoes are
]
figure. The actual lergth of curved path ACH is the distarce ~ dliflerent but mugnifiudes of displacement ase same
travelled by the insect in Hme AF = fy = [ {ix) The slope of distance-time graph is slways greiter 3
4 g ¢ or equal io zero. H
L fx) The slope of displscemeni-tbme graph may be !
f‘ﬂh FeRabe
A =~ B Example : A min wills 3 m in cait dircction, i d m
i [ m morth  dieection, Find distanée cowered and  the
- displacement covered by man
X Solutbon 1 The distapoe covered by man is the length of
/ path=imedm=7 m
. N
2 ¥
1§ we connect poant A {initlal position) and poist B (firal r”“
posdtion} by a straight line, Hwen the kength of siralght e = ll} ;m > - '

AB gives the magnitude of displacement of insect in time
inderval A =idy=i

The direction of displacernent bs directed from A o §
thavsaghs the siraight ling AR From the concept of wochor, the

pusition vector of A 1 Taaxtew ek sl turof 0
e nienfenk
Aczording 1o addition low of veclors,
' L
rs= Al = ry
bl
Al ry- Ty
a
xg-mh v d (vl § =+ fag-3g) &
The magnitade of displsccment is

5
Lt the man starts fram O and reaches firally 81 B (shown
i figarel. OB represenis the displacement of man From
Figuee,
- 3
TOBI = (O« AR
-l]-m;-: ridmif=5m

dm _4
tanlm T =
and anfimy = =3

lI'-lJn'I'l‘ll
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TAB| = %xs — 1" + Iy*:—v.F EYF I e
Sadne Conceptas] Peint ;
i) DHadance i8 a scalar quantiby of east i

The displacement is directed at an angle tan™y 3

3 nofidh

{1} Disdance never be negative X Awerage Speed and Average Veloclty: Suppose we
tiiE} Poe moving body. distance is shways grater than sens with to calcalsle the average speed and average velocity of i
(iv] Dsannce mever be equal to displacement the insece (in section ) between | =0y ard Fefy From the
iv) Displacement ks a veolor quaniry pathy [shown in Sguee) we seo thud ot f= 0, e position of ]

You can also check these AP Physics 1 kinematics multiple-choice questions. Kinematics Practice Problems: Problem (1): A car slows down its motion from 10 m/s to 6 m/s in 2 seconds under constant acceleration. (a) What is its acceleration? (b) How far did the car travel during this time interval? Solution: This is the simplest kinematics problem, so
we put a bit more time to solve it in detail. Step 1: Because all these problems are in one dimension, draw a directed horizontal axis (like the positive $x$ axis), and put the object on it, so that it moves in the correct direction. Step 2: Specify the known and wanted information. Here, in the elapsed time interval $2\,{\rm s} $, the initial and final
velocities of the car are given as $v_i=10\,{\rm m/s}$ and $v_f=6\,{\rm m/s}$. The wanted quantity is the constant acceleration of the object (car), $a=?$. Step 3: Apply the kinematics equation that is appropriate for this situation. (a) In this problem, we want to find the acceleration, given the time, initial, and final velocities so the kinematics
equation $v=v_0+at$ is perfect since the only unknown quantity is acceleration $a$. Thus, \begin{gather*} v=v_0+at\\\\ 6=10+a(2) \\\\ 6-10=2a \\\\\Rightarrow \quad a=\frac{6-10}{2}=-2\quad {\rm \frac{m}{s"2}}\end{gather*} Note that because the problem says the acceleration of the motion is constant, we could use the constant acceleration
kinematics equations. The negative indicates the direction of the acceleration, which is here toward the negative $x$ axis. (b) "How far" means the distance traveled by car is wanted, denoted by $x$ in the kinematics equations. Here, the best equation that relates the known and unknown information is $x=\frac 12 at~2+v_0t$ or $v"2-
v_072=2ax$. We choose the first, so \begin{align*} x&=\frac 12 at™2+v_0t \\&=\frac 12 (-2)(2)"2+(10)(2) \W&=16\quad {\rm m}\end{align*} On the following page you can find over 40+ questions related to applying kinematics equations in velocity and acceleration: Velocity and acceleration problems Problem (2): A moving object slows down its
motion from $12\,{\rm m/s}$ to rest at a distance of 20 m. Find the acceleration of the object (assumed constant). Solution: In the diagram below, all known information along with the direction of the uniform motion is shown. As you can see, one of the common phrases in kinematics problems is "ending or coming to a rest', which means the final
velocity of the object in that time interval (in which we look at the object's motion) is zero, $v_f=0$. The perfect kinematics equation that solves this problem is $v"~2-v_0"2=2a(x-x_0)$ as the only unknown quantity is acceleration $a$. Keep in mind that in all kinematics equation problems, we can set the initial position of the motion $x 0$ as zero for
simplicity, $x 0=0$. \begin{gather*} v~2-v_072=2ax\\\0"2-(12)"2 =2a(20) \\\ \rightarrow a=\frac{-144}{2\times 20}\\\\\Rightarrow \boxed{a=-3.6\quad {\rm \frac{m}{s”~2}} }\end{gather*} As before, the minus sign indicates the direction of the acceleration which is toward the left. Need help with your final exams? Get this 550 solved high
school and college physics midterm and final exams ($8). Problem (3): A bullet leaves the muzzle of an 84-cm rifle with a speed of 521 m/s. Find the magnitude of the bullet's acceleration by assuming it is constant inside the barrel of the rifle. Solution: The bullet accelerates from rest to a speed of 521 m/s at a distance of 0.84 meters. These are our
known quantities. The unknown is acceleration $a$. The perfect kinematics equation that relates all these together is $v~2-v_0"2=2a(x-x_0)$, so \begin{gather*}v~2-v_0"2=2a(x-x_0)\\\\ (521)"2-0=2(a)(0.84-0) \\\\ \Rightarrow \boxed{a=1.62\times 10" 5\quad {\rm m/s”~2} }\end{gather*} A very large acceleration. Problem (4): A car starts its motion
from rest and uniformly accelerates at a rate of $4\,{\rm m/s~2}$ for 2 seconds in a straight line. (a) How far did the car travel during those 2 seconds? (b) What is the car's velocity at the end of that time interval? Solution: Another common phrase in the kinematics problems. speed master n4 choukai pdf full screen download pc "Start from rest"
means the initial object's velocity is zero, $v_0=0$. The known information are $a=4\{\rm m/s™~2}$, $t=2\,{\rm s}$ and wants the distance traveled $x=7$. (a) The kinematics equation that relates that information is $x=\frac 12 at~2+v 0 t+x 0$ since the only unknown quantity is $x$ with the given known data above. \begin{align*} x&=\frac 12
at™2+v 0 t+x 0 \\W&=\frac 12 (4)(2)"2+(0)(2) \\W&=\boxed{8\quad {\rm m} }\end{align*} As previous, we set $x_0=0$. (b) Now that the distance traveled by car in that time interval is known, we can use the following kinematics equation to find the car's final velocity $v$. 80316834765.pdf \begin{align*} v*2-v_0"2 &=2a(x-x_0) \\v"2-
(0)~2&=2(4)(8-0) W\ 2&=64\end{align*} Taking the square root, we get $v$: \[v=\sqrt{64}=\pm 8\quad {\rm \frac ms}\] We know that velocity is a vector quantity in physics and has both a direction and a magnitude. The magnitude of the velocity (speed) was obtained as 8 m/s, but in what direction? Or we must choose which signs? alto clef
theory worksheets Because the car is uniformly accelerating without stopping in the positive $x$ axis, the correct sign for velocity is positive. Therefore, the car's final velocity is $\boxed{v_f=+8\ {\rm m/s}}$. Problem (5): We want to design an airport runway with the following specifications. The lowest acceleration of a plane should be $4\, {\rm
m/s™2}$ and its take-off speed is 75 m/s. How long would the runway have to be to allow the planes to accelerate through it? Solution: The known quantities are $a=4\,{\rm m/s™~2}$, and final velocity $v=75\,{\rm m/s}$. The wanted quantity is runway length $\Delta x=x-x 0$. The perfect kinematics equation that relates those together is $v~ 2-

v 0"2=2a(x-x 0)$.

\begin{align*} v~2-v_0"2&=2a\Delta x\\\\ (75)"2-0&=2(4) \Delta x\\\\ \Rightarrow \Delta x&=\boxed{703\quad {\rm m} }\end{align*} Thus, if the runway wants to be effective, its length must be at least about 703 meters. Problem (6): A stone is dropped vertically from a high cliff. After 3.55 seconds, it hits the ground. 72915349979.pdf How high is
the cliff? Solution: There is another type of kinematics problem in one dimension but in the vertical direction. In such problems, the constant acceleration is that of free falling, $a=g=-10\,{\rm m/s™~2}$. "Dropped" or "released" in free-falling problems means the initial velocity is zero, $v_0=0%$. In addition, it is always better to consider the point of
release as the origin of the coordinate, so $y 0=0$%. The most relevant kinematics equation for these known and wanted quantities is $y=-\frac 12 gt~2+v_0t+y 0% \begin{align*} y&=-\frac 12 gt~2+v_0t+y_0 \\\&=-\frac 12 (9.8)(3.55)"2+0+0\\\\&=\boxed {-61.8\quad {\rm m} }\end{align*} The negative indicates that the impact point is below our
chosen origin. Problem (7): A ball is thrown into the air vertically from the ground level with an initial speed of 20 m/s. (a) How long is the ball in the air? (b) At what height does the ball reach? Solution: The throwing point is considered to be the origin of our coordinate system, so $y 0=0%$. Given the initial velocity $v_0=+20\,{\rm m/s}$ and the
gravitational acceleration $a=g=-9.8\,{\rm m/s"~2}$. The wanted time is how long it takes the ball to reach the ground again. To solve this free-fall problem, it is necessary to know some notes about free-falling objects. Note (1): Because the air resistance is neglected, the time the ball is going up is half the time it is going down. Note (2): At the
highest point of the path, the velocity of the object is zero. (a) By applying the kinematics equation $v=v_0+at$ between the initial and the highest ($v=0$) points of the vertical path, we can find the going up time. farmacia de guardia pobra do caramifal \begin{align*} v&=v_0+at \\0&=20+(-9.8)t\\\Rightarrow t&=2.04\quad {\rm s}\end{align*} The
total flight time is twice this time \[t {tot}=2t=2(2.04)=4.1\,{\rm s}\] Hence, the ball takes about 4 seconds to reach the ground. (b) The kinematics equation $v"~2-v_0"2=2a(y-y_0)$ is best for this part. \begin{align*} v~2-v_0"2&=2a(y-y_0) \0-20"2&=2(-9.8)(y-0) \\ \Rightarrow y&=\boxed{20\quad {\rm m} }\end{align*} Hence, the ball goes up to
a height of about 20 meters. Problem (8): An object moving in a straight line with constant acceleration, has a velocity of $v=+10\,{\rm m/s}$ when it is at position $x=+6\,{\rm m}$ and of $v=+15\,{\rm m/s}$ when it is at $x=10\,{\rm m}$. Find the acceleration of the object. Solution: Draw a diagram, put all known data into it, and find a relevant
kinematics equation that relates them together. We want to analyze the motion in a distance interval of $\Delta x=x 2-x 1=10-6=4\,{\rm m}$, thus, we can consider the velocity at position $x_1=6\,{\rm m}$ as the initial velocity and at $x 2=10\,{\rm m}$ as the final velocity. The most relevant kinematics equation that relates these known
quantities to the wanted acceleration $a$ is $v~2-v_0"2=2a(x-x_0)$, where $x-x 0% is the same given distance interval. Thus, \begin{align*} v"2-v_072&=2a(x-x_0) \\\ (15)"2-(10)"2&=2(a)(4) \W\\225-100&=8a\\\\\Rightarrow a&=\frac{125} {8}\\\&=15.6\, {\rm m/s”~2}\end{align*} Problem (9): A moving object accelerates uniformly from 75 m/s at
time $t=0$ to 135 m/s at $t=10\,{\rm s} $. How far did it move at the time interval $t=2\,{\rm s}$ to $t=4\,{\rm s}$? Solution: Draw a diagram and implement all known data in it as below. Because the problem tells us that the object accelerates uniformly, its acceleration is constant along the entire path. Given the initial and final velocities of the
moving object, its acceleration is determined using the definition of instantaneous acceleration as below \[a=\frac{v 2-v_1}{t 2-t 1}=\frac{135-75}{10}=6\,{\rm m/s”2}\] In this kinematics problem, to analyze the motion between the requested times (stage II in the figure), we must have a little bit of information for that time interval, their
velocities, or the distance between them. As you can see in the figure, the initial velocity of stage II is the final velocity of stage I.

By using a relevant kinematics equation that relates those data to each other, we would have \begin{align*} v&=v_0+at\\\&=75+(6)(2) \&=87\,{\rm m/s}\end{align*} This velocity would be the initial velocity for stage II of the motion. Now, all known information for stage II is initial velocity $v_0=87\,{\rm m/s}$, acceleration $a=6\{\rm m/s"~2}$,
and time interval $\Delta t=2\,{\rm s}$. The wanted is the distance traveled $x=7$ The appropriate equation which relates all these together is $x=\frac 12 at™~2+v_0t+x_0$. difference between normal and anomalous dispersion pdf \begin{align*}x&=\frac 12 at™2+v_0t+x 0\\\&=\frac 12 (6)(2)"2+(87)(2)+0\\&=186\quad {\rm m}\end{align*}
Hence, our moving object, travels a distance of 186 m between the instances 2 s and 4 s. Problem (10): From rest, a fast car accelerates with a uniform rate of $1.5\,{\rm m/s~2}$ in 4 seconds. After a while, the driver applies the brakes for 3 seconds, causing the car to uniformly slow down at a rate of $-2\,{\rm m/s~2}$. (a) How fast is the car at
the end of the braking period? (b) How far has the car traveled after braking? Solution: This motion is divided into two parts. First, draw a diagram and specify each section's known kinematics quantities. (a) In the first part, given the acceleration, initial velocity, and time interval, we can find its final velocity at the end of 4 seconds. \begin{align*}
v&=v_0+at\&=0+(1.5)(4) \&=6\quad {\rm m/s}\end{align*} This velocity is considered as the initial velocity for the second part whose final velocity is wanted. In the next part, the acceleration and braking time period is given, so its final velocity is found as below \begin{align*} v&=v 0+at\\&=6+(-2)(3) \\&=0\end{align*} The zero velocity, here,
indicates that the car after the braking period comes to a stop. (b) Now, the distance traveled in the second part is found using the kinematics equation $x=\frac 12 at”~2+v_0t+x_0$, because the only unknown quantity is distance $x$. \begin{align*} x&=\frac 12 at”~2+v_0t+x_0\\\&=\frac 12 (-2)(3)"2+(6)(3)+0\\&=+9\quad {\rm m}\end{align*}
Therefore, after braking, the car has traveled a distance of 9 meters before getting stopped. Problem (11): A car moves at a speed of 20 m/s down a straight path. Suddenly, the driver sees an obstacle in front of him and applies the brakes. Before the car reaches a stop, it experiences an acceleration of $-10\,{\rm m/s~2}$. (a) After applying the
brakes, how far did it travel before stopping? (b) How long does it take the car to reach a stop? Solution: As always, the first and most important step in solving a kinematics problem is drawing a diagram and putting all known values into it, as shown below. (a) The kinematics equation $v"~2-v_0"2=2a(x-x_0)$ is the perfect equation as the only

ind, and freely falls under the influence of
= nt and velocity of the object
Hon to be positive.
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Thus, \begin{align*} v"~2-v_0"2&=2a(x-x_0) \\\ 0°2-(20)"2&=2(-10)(x-0) \\WRightarrow \quad x&=\frac {-400} {-20}\\\&=20\quad {\rm m}\end{align*} (b) "how long does it take" asks us to find the time interval. The initial and final velocities, as well as acceleration, are known, so the only relevant kinematics equation is $v=v_0+at$. Thus,
\begin{align*} v&=v_0+at\\\0&=20+(-10)t\\\\\Rightarrow t&=\frac{-20} {-10}\\\&=2\quad {\rm s}\end{align*} Therefore, after braking, the car has moved 2 seconds before reaching a stop. Problem (12): A sports car moves a distance of 100 m in 5 seconds with a uniform speed. Then, the driver brakes, and the car, come to a stop after 4 seconds.
Find the magnitude and direction of its acceleration (assumed constant). Solution: uniform speed means constant speed or zero acceleration for the motion before braking.

Thus, we can use the definition of average velocity to find its speed just before braking as below \begin{align*} \bar{v}&=\frac{\Delta x} {\Delta t}\\W\&=\frac{100} {5}\\W&=20\quad {\rm m/s}\end{align*} Now, we know the initial and final velocities of the car in the braking stage. Since the acceleration is assumed to be constant, so by applying the
definition of average acceleration, we would have \begin{align*} \bar{a}&=\frac{v_2-v_1}{\Delta t}\\\&=\frac{0-20} {4 }\\\&=-5\quad {\rm m/s”~2}\end{align*} The negative shows the direction of the acceleration that is toward the negative $x$-axis. Hence, the car's acceleration has a magnitude of $5\,{\rm m/s”~2}$ in the negative $x$ direction.
Problem (13): A race car accelerates from rest at a constant rate of $2\,{\rm m/s”~2}$ in 15 seconds. It then travels at a constant speed for 20 seconds, and after that, it comes to a stop with an acceleration of $2\,{\rm m/s”~2}$. (a) What is the total distance traveled by car? (b) What is its average velocity over the entire path? Solution: To solve this
kinematics question, we divided the entire path into three parts. Part I: "From rest'' means the initial velocity is zero. Thus, for the first part of the path, given the acceleration and time interval, we can use the kinetic equation $v=v _0+at$ to find the distance traveled by car at the end of 15 seconds \begin{align*} x&=\frac{1}{2}at™~2 +v 0

t+x 0\\W&=\frac 12 (2)(15)"2 +(0)(15)+0\\\&=\boxed{125\quad{\rm m} }\end{align*} As a side calculation, we find the final velocity for this part as below \begin{align*}v&=v_0+at\\\&=0+(2) (15) \W&=30\quad {\rm m/s}\end{align*} Part II: the speed in this part is the final speed in the first part because the car continues moving at this
constant speed after that moment. « Previous | Next » Problem Set 1 contains the following problems: Car and Bicycle Rider Elevator Trip Rocket Launch Throw and Catch Vertical Collision « Previous | Next »



