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C'Aapfer Review

o Everything arovnd uc moves or ic at rest. To describe the position of an
object we need a reference point: its distance and direction from that
point tell its position. IF the position changes with time with respect to the
reference point, the object i¢ in motion. Rect and motion are relative.

o Dictance ic the total length of the path travelled (ccalar, only magnitude,
never negative). Dicplacement ic the chortest straight-line change in
position from ctart to end, with direction (vector, can be positive, negative
or zero). Example: an athlete runs 160 m round a track and ends 40 m
From the ctart: dictance 160 m, displacement 40 m. IF an object returns
to the ctart, displacement i¢ zers but distance ic not.

o Average cpeed = total distance [ total time (ST unit m/c). Average velocity
= displacement [ time interval. Average acceleration = change in velocity /
time = (v 1 a]/ t { ST unit m/ 5'2). gpeed i< ccalar, ve/ac/‘ty /¢ vector.
Acceleration i¢ positive if velocity increaces, negative (retardation,
deceleration) if it decreaces.

¢ Uniform motion: equal dictances in equal intervale of time (constant cpeed
in & ctraight line). Mon-uniform motion: unequal distances in equal
intervals. (niform acceleration: velocity changes by equal amouvnte in equal
intervale (Free Fall near the Earth: g = 9.8 m/c2 downwards).

o Pogition-time graph: a straight line means uniform velocity and its clope =
velseity; cteeper ine = greater velocity; horizontal line = at rest; a curve
means changing velocity. Velocity-time graph: horizontal line = constant
veloeity; <loping ctraight [ine = uniform acceleration and clope =
acceleration; area under the graph = displacement (Fig. 4.18 givesc 25 m).
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o Equations of motion for uniform acceleration in a ctraight line: v = u + at,
¢ =ut + [ 1/ Z]atZ, v2 = u2 + 2a¢. Here u = initial ve/ac/‘ty, v = final
velocity, a = acceleration, t = time and ¢ = displacement. (fce cign
convention: direction of motion positive, <o retardation i¢ negative and v =
0 when the body ctope. Alwaye convert km/h to m/c (multiply by 5/18).
Thinking distance plus braking distance gives the cafe ctopping distance, co
keep a cafe gap on roads.

o Uniform circular motion: motion in a circle with constant cpeed v = 2 pi R
/T (R = radive, T = time ,berfod). Direction changes at every instant, co
veloeity changes and the motion ic accelerated even though cpeed ic
conctant. At any point the velocity ic alomg the tangent (marble leaving a
ring moves along the tangent). It ic an idealiced model for planets around

the Sun or & vehicle on a circular turn.

Key Terme
Reference point - Fixed point uced to describe position.

Dictance - Total path length; ccalor.

Dicplacement — Shortect distance with direction between initial and final
position; vector.

§',beed - D/g'tauce covered per unit time.

Velscity — Dicplacement per unit time.

Acceleration — Pate of change of velocity, m/c2.
Uniform motion — Equal distances /n equal times.
Retardation — Negative acceleration (clowing dows.).
Slope of x-t graph — |felocity.

Slope of v-t graph — Acceleration.

Area under v-t graph — Dicplacement.
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Uniform circular motion — Circular path with conctant cpeed; velocity along

tangent.
g — Acceleration due to gravity, 9.8 m/<2 (about 10).

Diagrame [ Flowcharte

Dictance vercus Di:,b/acemenz‘

Dictance Dicplacement
« Total path length - Straight line start to end
- Sealar +fector (has direction)
* Mever zero or negative if moved + Can be zero or negative
\ * Athlete: 160 m \ * Athlete: 40 m

Speed versus lfelocity

Speed Velocity
- Dictance / time . D/'g'p/acement / time
- Sealar * [ector
* Alwayg pocitive ‘4, - oF 2er0
\  Can be constant in circle \ + Changec in circle

Equatione of motion

v=u+ at
l
e=ut +1/2 at2
|

v2 = u2 + 2a¢
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Graphs and what they give

Motion qraphs
I
| |

x-t graph v-t graph
Slope :I velocity Slope = a;ce/emtiou
Straight //‘»:e = uniform Area = d,‘,lc,b/acement
Curve = Ichang:‘ny Horizontal I—— constant v

Solved Examples [key recultc)

o Ex 9.2: cwimmer cwime along the posl and returns to the start: average
¢cpeed = total distance / time (non-zero, e.9. 71 wm/c) but displacement = 0,
¢o average velocity = 0.

o Ex 4.3: acceleration = (v - u)/t; speeding up gives +0.5 m/e2 and braking
gives -3 m/c2 (nega?‘/‘ve = retardation,).

o Ex 4.9: free fall: a = g = 9.8 m/c2 downwarde; a ctone falling from rect
hasv = gt and ¢ = 1/2 gt2.

o Ex 4.8: a vehicle with uniform acceleration/retardation: ctopping distances

worked out a¢ 28.1 m and 112.5 m uging v2 = u2 + 2as.

Uit convercion
o Thm/h = 5/18 m/c. 36 bom/b = 10 m/c, 59 km/h = 15 w/<, 22 km/h = 20

m/c.

Revice, Reflect, Refine and Pauce and Ponder (with Answers)
Q-1 Q1. A father walke 250 m to a chop, returns home, goes to the chop

again and comes back. Total dictance and dz‘rp/acement?
Ans. Dictance = 250 x 4 = 1000 m. He ends at home, co displacement = 0.
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Q.2 Q2. A student goes from ground to 4th floor, then down to the 2nd Floor
(3 m per floor). Find (i) total vertical distance (ii) displacement.

Ans. (,} (/,b Y% 3=12 m down 2 x 3 =6 m:dictance = 18 m. [u)
D:’s’p/acement =12-6 =6 m u,bwardr.

Q.3 Q3. The ccooterc cpeedometer reading ic constant. Can it be
accelerating?
Ans. Yec. The cpeedometer chowe only cpeed. TF the ccooter takes a turn, its

direction (hence velocity) changes, co it ic accelerating.

Q.94 Q4. A car ctarts from rect and reachese 24 m/< in 6 ¢. Find acceleration.
and distance.
Ans. a = (24 -0)/6 = 4 wfe2. ¢ = 1/2x 9x 36 = 22 m.

Q.5 Q5. Motorbike u = 28 m/c ctope after 98 m with constant acceleration.
Find & and t.
Ans. v2 = u2 + 2a¢: 0 = 284 + 2a(98), co a = -4 m/c2 (retardation). t = (0 -
28)/(-4) = 2 <.

Q.6 Q6. Fig. 4.27 position-time graph of A and B on parallel tracks: do they
ever have equal velscity?
Ans. Velocity = clope of the x-t line. Both are ctraight lines of different ¢lopec,
co their velocities are never equal, even though the lines meet at one

point (came position at the came time, abovt 5 c).

Q-7 Q7. In Fig. 4.28 A and B ctart and end at the came positions in 0 to 10
¢. Choose correct o,btiom(s’}.
Ans. (i) and (ii). Soame displacement in come time gives equal average velocity,
and both move in one direction o the distance ic equal and average

cpeed< are equal.
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Q.8 Q5. A truck clows From 54 km/h to 36 km/h in 36 ¢ (aniform). Dictance?
Ans. u =15 mfe, v="10mlc a=-5/36 mfc2. ¢ = (u+ v)t/2 = (25x 36)/2 =
450 m.

Q-7 Q9. A car accelerates from rest to 20 m/c in 5 ¢, runs 10 ¢ at 20 w/c,
then ctops in 6 <. Jotal distance?
Ans. Phase 1: 1/2 x 4 x 25 = 50 m. Phase 2: 20 x 10 = 200 m. Phase 3: (20
+0)/2x 6 =60 m. Total = 3170 m.

Q.10 Q10. A bus at 36 km/h cees an obstacle 30 m ahead: reaction time 0.5
¢; retardation 2.5 m/e2. Will it ctop in time?

Ans. u = 10 m/c. Reaction distance = 10 x 0.5 = 5 m. Braking: ¢ = u2/2a =
100/5 = 20 m. Total = 25 m, lecc than 30 m, ¢o yes, it ctope 5 m before
the obstacle.

Q.11 Q Why ic uniform circular motion accelerated?
Ans. Speed ic constant but the direction of veloeity changes continvously, co

ve/acfty chauger; hence there i¢ acceleration.

Q.72 Q. What does the area under a velocity-time graph give?
Ans. The displacement of the object in that time [nterval.

Board Exam Questions (Important)
Q.1 Define dictance and displacement. Give two differences.
Ans. Dictance ic the path length (ccalar); displacement is the chortest

chauge n por:‘f/‘on with direction (vecz‘ar}. D/'s’tance /¢ hever negaf/‘vel.

displacement can be zero.

Q.2 Derive v = u + at from the v-t graph.
Ans. Slope of the groph = a = (v- )/t cov=u+at.
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Q.3 State the three equationg of motion.
Ans. v=u+at; ¢ =ut+ 7/2 at2; v2 = u2 + 2a¢.

Q-9 A car moving at 20 m/c ic brought to rect in 5 ¢. Find the retardation

and distance.
Ans. a = -4 mfe2; ¢ = (20 x 5)/2 = 50 in.

Q.5 Explain why a body moving on a circle with constant cpeed ic accelerated.
Ans. Ite direction keeps changing, co velocity changes; acceleration ic directea

to the centre.
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32T, 4.3: @R = (v - u)/t; afa WW +0.S m/s2 3#?% ST Y7 -3 m/s2
GRUITA® = HA)|

3G 4.9: HH UdT Ha = g = 9.8 m/s2 AT BT a7 v = gt 3T s = 1/2 gt2]
FaT. 4.8: v2 = u2 + 2as I Tahat B RAT 280 m 3T 112.5 m T &

ATF IRadeT

| km/h = S8 mlsl 36 km/h = 10 m/s, $4 km/h = 1S m/s, 72 km/h = 20 m/s]

DR, A, e gk TH-F (IR ARA)

9.1 7. o7 517 I 250 m gT 31T 1 &, olled & b gabieT oI qay ATt &1 FoT
&3t 317 faeyuer?

I g = 250 x 4 = 1000 | 3iT & W R & AT AU = 0

9.2 T2. 1 der I aidt #Hforer deb e ¢ Ffeler U ST & (Al FHfeer 3 m)|
() Fer FHearer g3 (i) fawmaer?
I () IR I2 m + Aw b6 m =18 m| (i) fawmaer = 12 - 6 = 6 m FW F IR

T.3 U3. 33 #1 THSHIeR o & 7T 9g AR g wganar &7
IJv- &) SNHET FhaeT Ter IFIAT 2] HIS siat YR 1291, 3T 39T sgerar & 3T
T &I &

T.4 94, R O 3 6 s & 24 m/s urcft &1 ot 317 g7
JdI-a = 249/6 = G m/s2]s = 1/2 x 4 x 36 =72 m|

U.5 US. AIEIST5H u = 28 mfs, 98 m 7 Sahelt &l a IR 7
JA- 0 = 784 + 2a(98) T a = -9 m/s2] t = 28/4 = 7 s|

.6 T6. 95 .27 & A 3T B 2 3T FT it aRIG% &I &2
ITT- A = x-t YGT I arer) el et FHT & yv zver 1A & T a9 Bt e
T s7or & Y= v fag (G § ) W Ao gy
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U.797. 95 4.23 & A 3717 B &) URfAa 7 e &OfF Ja@T 81 Tt fadbea?
ITqe- (1) 3R (i) | TATT QITIT a7 FHT THT I i ol §RTa: Fall O & e
7 wIord & a1 g o ST =TT o aIe

.8 U3, 7 S4 km/h T 36 lam/h TF 36 s & offAT 81T &1 g7
IAT-u=1S mls,v =10 m/sl s = (u +vt/2 = (25 x 36)/2 = 450 m)|

TIT9. PR S s & TRET I 20 m/s, T8 10 s 377 a1, 53 6 s # Saelt &1 o1 g7
ITT- S0 m + 200 m + 60 m = 310 ml

.00 T10. S 36 lom/h TR, ST 30 m 3791, TIAfFar JFAT 0.5 s, FHgaT 2.5 m/s2| FaT
I geaft?
- GRFAT g = 10 x 0.5 = S ml 3 g = 100/S = 20 m| FeT 25 m < 30 m,
g 3 et (S m uger) |

TN G, OHIAT gtz TS @R 7t &
IV~ =167 97 & YR 09T 1 1391 oRIaR deerd! & a7a: @R gar &

12 U. v-t T & A= BT JTBA FaT 5Tl &7
I I FFT SIRIST H gag FT fawraeT]

15w g7 (Fzaqon)

g1 gt 377 faeraet a1 afeieT AT o g siav fIf@r

IJR- g3 A1t wias (313D, fowae fom afed g piet ¢ (Afgen) | ¢
FUTHF T& @A, fawuraeT S g T 21

Y2 v-t TTH A v = u + at FIF HIAT]
JqT-alT =a = (v - w/t, T v = u + atl

9.3 3Ifd & et JHET AT
3<T-v=u+at s =ut+1/2at2; v2 = u2 + 2as!
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9.9 20 m/s I T BR S s & It &) Fgar I g7
3dI-a = -4 mfs2; s = S0 ml

.S faor =rer I o<T & wIordlt g alRa Far &7
IV 2o aeerdt & 31T 99T 9gerdT & ORI ag it IR
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