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Caleulus Position, Velocity, Acceleration
f"" [ The position fumction = (/) or x(r) ]

The velocity fanction = wii) = ¥'{f)
The acceleration function = aii}={1) = 1" ()

A) To find the times when a particle changes directions, sei the velocity function equal o Péero. You must

also check to 80 the sign changed over that time. Thid is MANDATORY. Just because something stops

docsn "t imean it changes direction — think of & car at & stop light!

BiTo hﬂhﬁhﬂﬂﬂ:pﬂhh ulwl:mu:u interval of time, you fird need 1o find out if and when

the particle stops (as it might, & this time, change direction).
L if the particle does NOT change direction over the given teme interval, use jgr= x)
IL If the particle POES change direction over the rven time interval (), uee - x| + o xd

) To determine the interval(s) over which something speeds up or slows down, you neod to check the
velocity and the acceleration and use the following rules:

L ‘When the velocity and accelerstion have the same sign, then the paricls is spoeding up.
11 When the velocity and acceleration have the different signs, then the particle is slowing down.

{: 1. Find the velocliy and accelention of a particle whose position I’I.n:l.iuli:‘m='l_g'l"'1""_“"ﬂ-

vit)=3" - 19t + 24
at) =bt - 18

|

2. 1 tho position of u partiolo at & firoe i given by the oguation ™7 = ¢ =1W +20 &y g velocity and
the acceleration of the particle at tune = 5,
e — Vit) =t —z2¢ + 24

v(sl=-1
' Alt)= it -22
a(s)= 8

3. If the posation of a pminhunﬁmﬂilgimbfﬂnquinn"m =0 =12 4360418, ¢ ’ﬂ*ﬁﬂ the
time af whach the particle changes direction, z
W)= 3" -2k 43¢

wit) ———T 3k -24k 43 =0

= 'I"I'.’r'}'-T{q} & T() U-gt+i=o
t-2)t-4)=0
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Starting from rest, an onject rolls freely down an incline that is 10 m long in
2.0 5. The acceleration
of the object is

2. Anobject, imtially atrest, falls freely near the earth’s surface. How long
does it ke the object to reach

a speed of 98 m/s ?

Ols I0s 985 9605

3. Avrock is dropped from a cldT. Approximately how long does it take to
fall 45 m ?
los 505 105 Els

4. What is the speed of arock, instially ar rest, that has fallen 66 m near the
Eanh’s surface ?
S mis Ibmis 9ovs 1300 m's

5. Anastmonaui drops a rock from rest on the Moon's surface. How far will
the rock fall in 2.0 5 7 (Acceleration due 1o gravity on the Moon is 1.6m/s*)
irm lém Vm 2dm

6. A student drops an object from the top of a building which & 19.6 m high.
How long docs it take the object

1o fall w the ground

1965 2005 300c 4005

T A cart minally traveling at 10 m's accelerates uniformly w 3.0 ny's® for 4.0
5. The distance traveled by the can w the end of this 4.0 5 is
Am S4m S8m 180m

8. Anobject is allowed 1o fall frecly near the surface of a planet. The object
fulls 54 m wn the first 3.0 5,

The acceleration due to gravity on that planct s
108 s’

60me 12mis’ 27 ms

9. An object initilly ar rest accelertes at 5.0 més® until it antains a speed of
30 mi's, What distance does the ebject move while aceelemuing 7
Om Mm Jm 600m

10, Anobject imtmlly traveling at 20. m/s west decelerates uniformly at 4.0
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Algebra 1-1 DA Namae
5.2 Solving Systems of Equations by Substitution Homework

Sobving a linear system by SUBSTITUTION

i %ol ane &l 1k eguitiond e one al f4 varabled, |Usoaly 3 &f 3}
4. ubatfute the sxpretyion romi siep § inbo Bhe other eguafen gmd oy for the ofher wae iable
I Subsbfuibe the valkese from siep L inkD the reved equarisony brosm step 1 and sodve
d.  Chedlh yor solution into each original edqueaticn
Solve sing substitubon.
1. Sx-3y=-M 2 Ex+dy=-18
i=ly y =-dx
E L T ¥
In-dy=11 dx+Ty=9
3 e aym.h 6, ymdgel
i=dy-1 Ix-2y=8§
T, x-yn i B x+Bym20
y=3x+T x=d + 5y

When a stationary car starts suddenly, we get pushed up backward, and when brakes are applied, we get pushed forward against our seat, or when our car takes a sharp right turn, we get pushed towards the left. We experience these situations because our car is accelerating.Simply when there is a change in Velocity, there will be Acceleration. Let’s
understand the concept of Acceleration with illustrative examples.Let’s suppose I have a car moving with a constant Velocity of 90 kmph along a straight line. I can see a helicopter flying at roughly a speed of 20,000 kmph. If I were to ask you that in these two cases, where do you find the Acceleration? Your answer will be surely no because both are
moving at a constant pace, so no Acceleration in both cases. Now, if I ask you that Acceleration is equal to high speed. What will be your answer? You may say yes, but that’s not true for sure. Want to know why? It’s because Acceleration is the rate of change of Velocity. Now, let’s understand the Acceleration formula.General Formula of
AccelerationWe already know that Velocity is a speed with direction; therefore, it is a vector quantity. The Acceleration ‘a’ is given as: \[ a = \frac{\text{Change in Velocity} } {\text{Time Taken} }\]This formula states that the rate of change in Velocity is the Acceleration, or if the Velocity of an object changes from its initial value ‘u’ to the final
value ‘v’, then the expression can be simply written as: \[a = \frac{(v-u)}{t}\] Acceleration Formula in Physics In Physics , Acceleration is described as the rate of change of Velocity of an object, irrespective of whether it speeds up or slows down. If it speeds up, Acceleration is taken as positive and if it slows down, the
Acceleration is negative. It is caused by the net unbalanced force acting on the object, as per Newton’s Second Law. Acceleration is a vector quantity as it describes the time rate of change of Velocity, which is a vector quantity. Acceleration is denoted by a. Its SI unit is \[\frac{m} {s”™ {2} }\] and dimensions are \[[M™~{0}L~{1}T~{-2}N\L.If\[v_{0},
v_{t}\] and t represents the initial Velocity, final Velocity and the time taken for the change in Velocity, then, the Acceleration is given by:\[\overrightarrow{a} = \frac{\overrightarrow{v t} - \overrightarrow{v 0} } {t}\]In one dimensional motion, we can use;\[a = \frac{v_t - v_0} {t}\]If \[\overrightarrow{r} \lrepresents displacement vector and \
[\overrightarrow{v} = \frac{\overrightarrow{\text{d}r}} {\text{d}t}\] represents the velocity, then;Acceleration: \[\overrightarrow{a} = \frac{\overrightarrow{\text{d}v}} {\text{d}t} = \frac{\overrightarrow{\text{d}~{2}v}}{\text{d}~{2}t}\]In one dimensional motion, where x is the displacement, and \[v = \frac{\text{d}r} {\text{d}t}\] is the
Velocity, then;\[a = \frac{\text{d} {v}}{\text{d}t} = \frac{\text{d}~{2}x} {\text{d}~{2}t}\IExample 1:A car starts from rest and achieves a speed of 54 \[\frac{km} {h}\] in 3 seconds. Find its Acceleration?Solution: \[v_0\] = 0, \[v_t\] = 54 \[\frac{km}{h}\] = 15 \[\frac{m}{s}\], t = 3s, a = ?Acceleration: \[a = \frac{v t-v 0}{t} = \frac{15-0}{3} =
5 \frac{m}{s”~ {2} }\] Example 2:A body moves along the x- axis according to the relation \[x = 1 - 2 t + 3t~ {2}\], where x is in meters and t is in seconds. Find the Acceleration of the body when t = 3 sSolution:We have: \[x = 1 - 2 t + 3t~ {2}\]then; Velocity \[v = \frac{\text{d}x} {\text{d}t} = -2 + 6t \]Acceleration: \[v = \frac{\text{d}v}{\text{d}t}
= 6 \frac{m}{s”™ {2} }\].(We see that the Acceleration is constant here. Therefore, at t = 3s also, its value is 6 \[\frac{m}{s”™ {2} }\]).Solved Questions Using Acceleration Formula:1. What will be the Acceleration of a Car if it Slows from 90 \[\frac{km}{h}\] to a Stop in 10 sec? Here, u = 90 \[\frac{km} {h}\] = \[ \frac{90 \times 5} {18} = 25 \frac{m}
{s™{2}} \] because initially it was moving at a speed of 90 kmph then reached zero.Final Velocity ‘v’ = 0 kmph, and t = 10 secondsNow, applying the formula here:\[a = \frac{(0 - 25)} {10} = (-) 2.5 \frac{m}{s”™{2}} \]2. A Girl Starts her Motion in a Straight Line at a Velocity of 30 \[\frac{m} {s}\], her Velocity is Changing at a Constant Rate. If She
Stops after 60 s, What is her Acceleration?Answer: Here, the initial Velocity of a girl was 30 \[\frac{m} {s}\] and stops, so her final Velocity will become 0 m/s. Now, the deceleration or retardation occurs, which is just the opposite of Acceleration and it can be determined as: \[ a =\frac{(0-30)}{60} = (-) 0.5 \frac{m}{s™{2}} \lQuestion
3: A Car Moves in a Circular Track with a Constant Velocity; will it Experience Acceleration?Answer: Here, the speed is constant; however, the direction is continuously varying, which means the Velocity is also varying. It states that the car will experience Acceleration. How to prepare for a test on Acceleration using VedantuYou can log onto Vedantu
and then go through the study material that’s presentYou can click on Acceleration Formula with examples and solved problemAfter going through this study matter, the concepts will get much clearerYou can also make notes of the above by writing down the important pointsCarefully observe the solved examples The matter will have ensured that
you are preparing well for the exams Why choose Vedantu?Vedantu is a top e-learning platform that only keeps the best study material on its website. It is extremely dependable since all students bank on it before they sit down for revisions or tests. The study material on it is free of cost and can be downloaded and then gone through in the offline
mode as well. You should choose Vedantu if you need to be smartly prepped up before your tests and learn all the complex concepts. This lesson includes 36 additional questions for subscribers. Last updated3 February 2015A set of questions for pupils to practice using the acceleration = change in speed/time equation.Creative Commons
"Sharealike"Select overall rating(no rating)Your rating is required to reflect your happiness.Write a reviewUpdate existing reviewlt's good to leave some feedback.Something went wrong, please try again later.Thanks, great resource :)Empty reply does not make any sense for the end userGreat worksheet for my science class, I was wondering if there
is any answersEmpty reply does not make any sense for the end userreally nice intro to acceleration and rearranging. Answers would be great though just for clarity. Empty reply does not make any sense for the end userReally useful - thank youEmpty reply does not make any sense for the end userThis worksheet is exactly what I needed to help my
students think and process through acceleration problems clearly. I like how it was organized and related to real life examples.Empty reply does not make any sense for the end userReport this resourceto let us know if it violates our terms and conditions. Our customer service team will review your report and will be in touch.
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