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TENSiON

FoRCE APPLIED BY THE ROPE/STRING ON AN O0BJECT,

S

1

{

ek
Slo Towt

(No Tension) (There © tengiom )

DIRECTION  AF  TENSIoN

ACTS AWAY FRoM FbiasT OF OBSERVATION

PoINT OF oBSERVATION 15 MENTTIsNEDN N QUESTION.

A B 17/ L L L7

/N
Gpe » Taut . PoxX 1S AT
| REST.
'
W
A B
\ / Pis o fixed Pont.
Tl\i 7(—1 P is point ci- observation.

o If P s fixed T, and T, ave diffecent

(ow)\t\) excephion w if there W Qn 1S Sceles

-\;y\'mma\e An thad coge 6\!\15 T =Tz) .




IF PoinT ¥ can slip =~ BoTh TENSisns ARE
ALwAYS SAME  REGAARDLESS OF SHAPE oF
DiAGRAM .

) XN
K(vxﬂ (Not fized)

In ANy SHAPE | TENSION IN A PuLLey
System 13 SAME  AND  ACTS To W ARDS

THE PuLLEY -

Evemiﬁwejgm are %W/ eb\je_&% are Akt
st v ase fmoviV“'j~
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0

ob\,iu‘% AN ,poka J?/L 8 blex valiosv Jrve.

WORKING # 1 EQUILIBRIVM

(BALANCED) (STATIONARYY ( REST )

VP = down Le—{l’c = Q(GM-
(uP, DowN ,LEFT, RIGHT i¢ Feoyn Mr™d’s P&RS?ECTNE>
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A particle is in on a smooth horizontal table when acted on by the three horizontal forces
shown in the diagram. O NoFRicTioN .

(i) Find the values of " and 6. [4]

uw = down Lepl = QASK@
H = Femb

Fem& = 4 Feosh = 7
TwiS TYPE SF SIMULTANEOWS S SPECIAL.

Fawm® =1 } THIS WORRING CONES
Fesh = O IN P3 AND ML

STEP2 | SQ VUBRE BoTH EQUATIONS AN ADD.
LL Flsin@ = 16

Fost- 7 + Fosy = 49
L Frson® +F osB = 16+Y9
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! F> (Em D +w05®) = 6S
@=’aw"(i> F2 (1) =6

—' 2
= =4S
§=9fi7l-l F:,J_é—}: = £.0622 .

The three eeplanar forces shown in the diagram act at a point P and are in

(i) Find the values of F" and 6.

up = dowm Le,l-'l; = Qia&'\‘t

Famb +128m30= 10 \2ws30 = Fwst
[Feimp = 4] Feosh = 12 /13

13



\2/

Fus® = &1z

Famb _ 4

FZam’® = |b
F ush- 613

+ F wsh = 08

tomp= 4 F2Su’® +F s ® = (24
33 F2(sus +ws0) = 124

6= fom (1_> Fo() = 124
333

):'.2 = 24
§=21. 05 F=Juy
F= 135S

B
W= YV‘j: 0-8X10=8N

A light mnextensible-string has its ends attached to two fixed points A and B, with A vertically above
B. A smooth ring R, of mass 0.8 kg, is threaded on the string and is pulled by a horizontal force of
magnitude X newtons. The sections AR and BR of the string make angles of 50° and 20° respectively
with the horizontal, as shown in the diagram. The ring rests in equilibrium with the string taut. Find

(i) the tension in the string,

T :
pomnt: 4 obsexvadion.

(ii) the value of X.

NEVER — MARK  ANY Foec EC ON THE
DIA&RAN OF QUESTION -

DRAW A Hoge DIAGRAM DR
VoVKSE L F
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up = down Left = Rigid .
Teingo = &+ T3m20 Tws So + Ttoszo = X
TcmS0 — Tswmzo = & T(wsSb # L82o0) = X
T (tiS0 - $ia20) = 8 1887 ( tosso + L0520) = X

T = _8 X=2%8%.

SwmSo - Sw 20

T= 18-8%.

.+ WoRST PosSIBLE DikGRAM .= Yov have
i both dis Tances

: amd, fovee.s
0.52m om S

olA‘Oﬁ yomt

A particle P of weight 21 N is attached to one end of each of two kght inextensible strings, S, and S,,
of lengths 0.52 m and 0.25 m respectively. The other end of §, is attached to a fixed point A, and the
other end of S, is attached to a fixed point B at the same horizontal level as A. The particle 2

in_equilibrium at a point 0.2 m below the level of AB with both strings taut (see diagram). Find the
tension in | and the tension in §,,. [6]

15



Exam 71p : DOPRAW SEPERATE  DiAgRAMS Fo@
DiSTANCES AnD  FoRCES.

STAY IN  FRACTIONS THROVGHOUT  HUESTION .

T Sma + T, smh =21 T cosa = T, wosh
T;(Lﬁ -f'-rz :Z, 'r[ 0!8 >:'E
0°S¢d 0-52
ST+ 471 =2 ZT - 3T
13 s °? 3 g
ﬂobw‘vﬁ g ivazP‘lm/leou.S{f T . (3 T,
1 ;lD
E(L"’L)T, FYT =21
13 \ 20 s *
T :__é )(20
— 20
_L’L‘l;_ +_S'L_7; =2/
2 - -
=71 = 2] T‘ - 13
A0
Tz = 2o
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Thia fovwds coawnt be used if o bedy i of [REsT]
TypE OP SURFACE ContacT foRcE .
Coficienct. & Phickion (M) || Nk force | <
Suppww Syjace R Fi»cde,) REACTION Force

Rouqb\, S’W& ( 4 'ﬂ /F/-uohm’?)

Auways Fimd K using
J J

UP = Down
[R] acts  fewmsards head 6]; Mr 4.,
'V — NevwaX (99)
 Readin M = drum

&)X I\/’mf-ﬂi ,

\J

y\ Table R =N

v

W

g e

4 A . up = dvwm
Box | mertt A0 R+ sl = W

)f Feosd ’

A Toble R = W — FQW\G—

v
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Ze

—
/'A"'u'ns UP :A-D’UJV\

R+ Faud = loSm30+W

e ™
Vv 29(apox L aments <0
0es30” | X Feoss * , .
1 Toble R = (0230 +W —~FRmd

up = dowm

R + 10sm3D = Wensd

R = Wcosd — 10830
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THouG HT ExXPERIMENT

lets  Suppose , Max fvidhion befween box and seface w \SN.
Prdhion ) .
o N Fe RE VSt Frichon
< — 0N REST w et constant .
o
Frcigu by dePe”‘fib. Wpom
1N 1N VoW AVULCIA 107 CR
i — — | Rest \& applied evichjed:
Prion
5N \5N | ABouT To MOVE
[LimiTin AR MQXiNMMA FY“C‘-'\'[O'V\
F@ﬁm FSBN ~— R
l<— L 5 MOVE r= /VLK/
FRicTION

e

—

[

J , \
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Léft = \Qi;;w.

LIMITING EQUILI BRIV
ABOYT IO (MOVE /SLIP.

Srept|  magr. Te  DIRECTION
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STEP2| Aoy up = dawr
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(Emanky
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W=3200N  we camct use F=4R.
A stone slab of mass 320 kg|rests in equilibrium jon rough horizontal ground. A force of magnitude
-

X N acts upwards on the slab at an angle of 0 to the vertical, where (see diagram).

()
N
(i) Find, in terms of X, thc force exerted on the slab by the ground.  [3]

(ii) Given that the|coefficient of friction between the slab and the ground is % find the value of X for
which the slab is about to slip. (Limiting g%“wbr"um) [3]

4

24



S‘{”\o(;_g_
1>

= 12
st = —
13

Friction.
A ring of mass 1.1kg is threaded on a fixed_rough horizontal rod. A kghtstring is attached to the
ring and the string is pulled with a force of magnitude 13 N at an angle o below the horizontal, where
tan o = I% (see diagram). |The ring is in equilibrium,

(i) Find the frictional component of the contact force on the ring. [2]
(ii) Find the normal component of the contact force on the ring. [2]

(iii) Given that the|equilibrium of the ring is limiting| find the coefficient of friction between the ring
and the rod. [1]

25
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WORK - PoweR - ENER&Y.

NORK] work (s said to be dowe when a
an ob\)ed‘@d‘sdl{o\%

—F Pamlld

ot

WoR K DONE = F xd

I —

must be Powa.lld Yo cach otner
ONIT = TJoules (T)
Bed

%5 > e —— Schods

) Wevk dove = O T
Stoxt T))iV\)C = end Po;\,d,’ —_— dA'5P= o

/N
Q-
WV

W= (Festd x ()

Force AND DiSPLACEMENT MUST BE PARALLEL.
ARPOWS AN BE  PonTive Auo AM .
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1) Woerkdens b\c} Force P
wA Pujhv'ﬂ Ob\i eck -B\.U‘N\

o bottow to -];QP-
W= F xd
W= (P)X(5)
v ti() Werk dovu QJOLMS‘['/ vavity)
< 3m > WUSMJ
W= F xd
W= (WYx(4)
(i) Workdont. aainst resistive
fovces -
W= F xd
W= (RYx(5)
ENERGY
GRAVI TATIONAL KINETIC
PoTENTIAL ENERY ENERGY .
Due te hei‘:,k’c 6): ob\'sect Due bo gpz_o_Al d\t Ob\jed‘-
fE = mﬂx’\ KE= L mv?
2

Units = Joules (T)

Units = Jowles (T)

29



PowER

Powey = Wovkdowl/g_v\e.rgj Nl
‘biv\/le 5
P=-w - F =~ Fxv
t
o Ty
UNITS - W A TTS (V\i\ oL j]S

.rRiQKS. ) KW  woomns |soco W
| EKW "Meows Seoow

PKw  wweans locopP W
D) Tey wse  uwdd
J/s e Js!
instead & Wadls.
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@ iS d(ﬂlee_vJC ol ) these fow ?mqwins_

F=ma W= Fxd P= Fxv F=MR
d Y L J
Fuwd - Bwd. Desired force Drivin Maxiwum
whose wor K done force Friction
is to be f'auvxd .
FoRwARD ForCE DRIWViING FORC E
Ay f°YC€ Qd*"“j in > Has to be o extandd fwce
the diveciov djy wiotion | = Acdds i Sowme divedion
Box movivg wp words 0S diredxon 5{-'7\(\0‘\'\6\/\
P
weos?
Box i movivg down wavds .
s
weos®
F wd waL =P p
Buol fovee = W0 s

Fwd Force = Pt W smb
Dﬁvf\r\g Fovee = P
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Rox 8 'W\ov'\w,j down .
F’*’A = WS(\AQ‘

c0s®
N bﬁv(n% -go-rc_e = 0

wswd

Boll wn Mw\s ":M'dj W\dfxa'fowﬁj,

W F\MA on‘Ce = W
Dr'wiw\i ?ovce = 0

D B

TYPE4 |  QueSTioN  WitL Discuss

FoRecE| , |ACCELERATION| ,[PowER
ﬁDriViVlj
Fwd — RBwd = maL P=Fv
P=(pF)Y
Q\Ppld both 51— these ot same Lime and tivw(
uwnKmown .
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A car of mass 880 kg travels along a straight horizontal road with its engine working at a constant
s
1ts

rate of P W. The resistance to motion is 700 N. At an instant when the car’s speed is 16 ms
(4]

. . | ~e ~
acceleration 1s 0.625 ms . Find the value of P.

ook ——> Power = P
KQQOK3> ace = 0- 69—5
v = \b6

Fwd — Bwd = wac P= (OF)(V)
DF  — TJoo = 280 (0:633) P = (259 (18)

DF = 1250 P= 20,000 W

travels up a straight hill inclined at 1.2°to the horizontal. The resistance to motion
1

25 A car of mass(]150 kg
of the car is 975 N. Find the acceleration of the car at an instant when it is moving with speed 16 m s

and the engine is working at a power of 35 kW. [4]

=7
v=1b
P: 25 KW = BSOOOW

l} soo N

P= (PF) ¥
3Soe0 = (DF) (14)
DF = 2/871S

Fud - Bwd = moL
DF - 4TS — 11503 ml-Q = [1SO0

21875 -q7s — 1500 Swm -2 = || Sea
o = o0-844q.

33



67 A car has mass 800 kg. The engine of the car generates constant powe

as the car moves along
a straight horizontal road. The resistance to motion is constant and equal to R N. When the car’s speed is

. . . ) 2 . - " .
14 ms ' its acceleration is 1.4 m s™2, and when the car’s speed is 25 m s~ its acceleration is
= | . ~
0.33 m s™“. Find the values of P and R. [6]

oF OF
=< == >
@ oo kg B oo kg

vy A= 1Yy N=25,00=0.33

Powes = \ooof Powex:\mo?

Fod~8wd =ma P=pF)v Fud - Bwd =wma P=0F)v
DF — R=Boo(I'f)  1000P=DF(M)| pe — R =R00(5:33)  |o0op= DF(zS)

oo _ R = 20 DF= |oooP (| LoP — R = 26Y DF = (ooop
Y 1Y 25

DF=4HoP

R: ID'DOP_HZO K:_ L)OP/ 9_6"[
1Y
NOW  SOLNE SIMULTANEOUS.

locoP 120 = Yo P- 24y
4

looo® — JoP = llzo0 —2bY
14

220 P = @56
1
P= 27 236 R = Yo(aT-236) - b Y
R=825.4S

34



TpE2 WoR K DONE ov | ENERGY
MARKS : Qomje_ ﬂlfom AMavk £o G wavks.

RE FORE AFTER

PE = PE=

KE = = KE =
Wovkdone Y9 Work done ascxiv\st
Diving fovece - -?\rid-icm =

1  The top of an inclined plane is at a height of 0.7m above the bottom. A block of mass 0.2kg is
released from rest at the top of the plane and slides a distance of 2.5 m to the bottom. Find the kinetic
cncrg of the block when it reaches the bottom of the plane in each of the following cases:

(i) the plane is smooth, (NO f‘Y’lC’hO’V‘)

(ii) the coeff cient of friction between the plane and the block is 0.15.

(ToP) (START)

Q/’s«\ Fud = lSiV\.o
0T DF = O
>
BoT oM *
(END) 2N
RE FORE AFTER
TOP BOTTO M
PE = m3}\=(o-z)(\b\(o?\)= Iy PE= O
KE = = KE = ?
Wovkdone Y9 Werk.done against
Deiving fovce: O Lrickion =

35



'Yy+0o +0° = O+ KE, + O
KE & = 14 J
M =-ols
& (Top) (START)
Fud = 25ind
DF =0
[ |
BoToMm *
(END) 2N
S @ = 2_1_ o _ .
wnd=od - L p,ﬂ)lt\ up = dowmn  to v‘lmd\ R
CDSG'—'&’EL R:—D\COSS'
s 3 R= 7‘(&”—- =12
r5
Prﬂ)bj F=4R bo k‘\‘w\ ‘B‘ﬁc\‘\'wl.
F= (o -IS) Q q2)
F: 0-288 .
TTop Rottom
Pe= (o@D = |} e O
KE = 0 = KE= 7
Workdone \aj o) Wovk Qone Oﬁﬁ'\"\ﬂ'
Dyiving fovee - Lrickion =
(0288) x (2°5)

36



‘4 +0 +0

—-—
—

—
—

o+ KE, + (0:283)(25)

D-68& T

XE,
®

~N
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I3

MomENTUM = FRODUCT OF MASS AND VELOUTY.

P= mv
Uwls = Kﬂ-wx/s QY KCJ MQ_\

IMP : DIRELTION WITH VE LouTY -
35 2m/ Tw/s SK@
D— —O
foo = (3)(2) f=(5)C1)

= 6 kﬁW\S—\ ~35 l<31m§1
ColLi{SoNS
TorAL- MomENTUV) _ ToTAL MOMENTUVM
BEFoKE COLLISION AFTER CpLLIS ION

ToTAL MOMEATVM BEFRE = TotAL MOMENTVM AFIER

(2)(8) + (4)(-2) = (1) + (D)
2H - & = 3+9v
6 -3 =Y4v

39



v= 3.2%5

Sm/ ELAS

8- (rigy———

Mier  the tollcsion , Both boxes

conlesce Coalesce = Join
S~ » together
i) —= "
ToTAL MOMENTuM BE FORE = ToTAL MomenTom AFTER.
W) + (W(3) = (H+1)(v)
32 — 3 =58v
v = 5.8

40



Small smooth spheres A and B, of equal radii and of masses 4 kg and 2 kg respectively, lie on a smooth
horizontal plane. Initially B is at rest and A is moving towards B with speed 10ms '. After the
spheres collide A continues to move in the same direction but with half the speed of B.

(a) Find the speed of B after the collision.

A third small smooth sphere C, of mass 1kg and with the same radius as A and B, is at rest on the
plane. B now collides directly with C. After this collision B continues to move in the same direction
but with one third the speed of C.

(b) Show that there is another collision between A and B.

IK3

Swee Spaad
will  codth up owd theve will be avothev collission.

41



(¢) A and B coalesce during this collision.

Find the total loss of kinetic energy in the system due to the three collisions.

42



TTAL KE= L @)y + i.(z)(o)z + al_(\)(of = 2007

END 4447
TOTAL K& = L ()(e4D” ¥ 10)02)" = 13105
&
= 62.857

L oss I KE = 200 — (31 S

43



V¢ J 4

58 |ZAINEMATICS

FOR THE LOVE OF MATHS

Kinematics
M1

Compiled by Rafay Mushtaq

///// @lzamematics @ |zainematics lzainematics
44




KiNEMATICS
(M1) (20 + Marky)

DISTANCE DISPLACEMENT

CW") m, )<'W\)

SpPeED

(M/ m f-m)

64l

BEYWEEN [START
AND [ENnD| PoINTS

\j‘ > SHoRTEST DiSIANCE

VELOM‘T}’ :

(mfs or bmih) (s or Emih)

MOViING

IF QUESTION UZES TEPM " DisPLACEMENTY
Ok “veLocdiTy" BoDY 18 ALwAys

W STRAHGWT  LiNE -

ACCELERATION| Rate dz— Uhow@r—e m g/ewé’\

A = Ernal Vc[aub;'{ —_ /M‘ll'!‘oj Ve_[oa».t/'/
- v

Y

(3

A= V- Ww w= il Vdoo&@

t V= b&md V’doo-«i%‘

a= accelewalim -
T = bt
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OWTS o+ m/er o mST

V=00

n=0
(A) C%' t=Ysec E%\ Q= 100-0 . 25ms"

l

v =100

u=0
(B) E%l b=losec ng =100-0 - jpmg"
o

Ace —» +ve —> BobY jS  —» ACCELERATION
SFecoing UP

hAee —> —ve —> BobY jS  ——» RertprpATION
SLOWING
Dow N

DECELERATION.

+/- iGN OF ACCELERATION CANNOT
CoMMenNT BN DIRECTION OF mMorioN
o0F Baoy.

T{ PE 4 ConSTANT ACCELERATION
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CoNSTANT SPEED

(a,-- 0)

ConsSTANT ( UNTEDRMY ACCEL ERATION

) INCLINED PLANE
2) PuLLey (in any Shape)
3) FREEFALL :

(@ body is in air

() O\Alj force a_d‘\"V\.ﬂ on boo\lj n Ndjki"
o = |o(spe,o_glup) of Q.= —1o(slowA0mn)

d=8& x¢t
biSPlﬁ'rcement }'f‘”‘fj )ﬁme

S=Vxt
8. B

32 wg

-y

]
J ce

ve Wtat ve final velood
208 = v¥— W w= inikia) veloed
S=ub+) gt* t= time
> $= WSPQauww}'
0 = Qeceleyodion.
A Bball i throww upwavds

B\WV\ ’00[) d}: Sow tall
bulohm.j with &w/¢ .

53-Lwm Eind .
dy Mo !w@m oachad by
ball - "
Freg FadA -
J A > B
w= 8 o= -0 v=0

i )
205 = v - u”
2(—\0)(&): D?'— 8

d= 3.2m

50 +3-2 = B3.2 m.

2=

47



Q) Vdobfﬁ with which ball uiln f]f‘ocxv\o\~
3 —Fvu.»’f-alk . C

w=0, a=+lo V=72 , $S=532

205 = V2— W
2 (10)(53.2) = v*- 0>
v¥= (0bY
V= JobY = 32-bwm/s

IN_ 11, examiner raguives to cdedate
»E‘Lovm wmflde \Towme:y from A —>»C.

8. Rho Aball s throwm wpwaval
% pom top dp Som tall
wfgfls‘ \ouiioh'-/tﬂ with &w/c .
r
: Find Vdoiubj t‘fi— bolf Jw&t
Com l e
: befove WV\j avouw&-
\ o
A FREEFALL > C
u=% a=-lo, ,V="7

248 = y*— u*
2(-10)(-So) = -8

(000 = Vl’éq

v = o6 Yy , v=332.6.
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+/-
ACCELERATION

SIGNS

DiSPLACEMENT

STAND AT inh'aﬂvclaoli:y@

IF BoDY IS ABOUT 70
Spead up —> a=tve

Clow down —> a=-ve

oM

MasK awnn aklhowo
orars —s Enp  omd Label

O}

Now Lompare Hur avow
with initial velouly W)
I# both AQXAowsS are
o

Same. durvection — S=1ve
opp olirecbion — g=-ve

I[F A BODY STARTS FRom &ROUND.
AND  MOVES YERTICALLY, ITS

DISPLACEMENT AND HEIGH] 1S ALwAYS

Same
»wakk DEsP&ac_w:% -
A 6 )
Ewm
bwm B 2 2
O \ c 7 7
2M @ D




Time DELAY BETWEEN
TwWo OBJECTS
vy ch(Aai‘iGV\S LP( motion, time @[‘Ywﬁm (/SW&AQ()\‘

tp=5 =223 Seee (Pusy)

Jowfs 2w Q W veleaned

é 2 seconds  ofter P
(&)

tme = T ?‘Ume= t-2

HEiGUT = DisPLRGEMENT
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27  Particles P and Q are projected|vertically upwards,{from)different points on horizontal ground, with

velocities of 20ms™' and 25 ms™! respectively.| O is projected 0.4 s later than P.

(i) the time for which P’s height above the ground is greater than 15 m,

(ii) the velocities of P and Q at the instant when the particles are at the

dows ‘ M |

timC=+t time = t-0-y

-
.

-

) '-'. w=20 , a=-—\90
. X =15 ) t = ?
- S=uk + L at?®
L 2
: \V] k:iS 2
) 5= 26t 4+ (<o)t
Lowmd Y
J ‘5 = Zot" 6t2-

Atk 20t + 15 =0
t*—uyt +3 =o
E*-3t "t +3 =o
tE-»-1(t-»)=0o
t=| t =3

?
Tiwe for ushich Wody Stayed above 15w hejght = 3-1= 2.3
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i) DISPLACEMENTS ( HEIGHTS hp= height 6P
\ ( ) he =height Q.

Pl w=20,a=-10 ][] u=25 4 --i0
S= l'\P )t(W\Qr—JD S = h& ,\:ime: t-o0-Y

S= ut +Lat? S= wt + 1L O&tz
2 2

l\P = 20t+.§(—\o)t lq&:. 25 (t-0-4) +5':("'°)(t’0“1>2—

\4[, = 20t -5t* he = 25(t -04) ~5(t-ou)’

L\P:kav

20t - Bt = 25 (£-ou)—5( L -ot)
20t - 5= 25t - (0 —5 (£*- 0.8t +0-16)
20t — 565 = 2.5€ — 10 -5E2 + Ut — .3

6 = Tt-10%
)
VELOCITIES
Pl v= wt ok Q] v=u+ra(t-ol)
\IP= 20 + (-10)(1-2) \/Q = 25+(-10)(1.2-0"4)
VP.— ? w\/5 VQ: \ 7 'W\/S
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A particle is projected vertically upwards from a point O with initial speed 12.5ms™'. At the same

instant another particle is released from rest at a point 10 m vertically above O. Find the height above

O at which the particles meet.

[3]

>
®

s

]

P Q
< w=12.5, a=-lo w=o0 a=~*0

5
Q S= SF 5 Hime =t S‘:SQ , -\:(We:‘t

fom Yoy s=uk t L _— -\-,\ia’(l

END

SP =(1as)t +(7L\ (ot | Sa=0b 1 o\

2
v (P START

Sp = lant - Bt* Sa= Bt*

Sp + g@ = 10
12.55 - 617 + 5% = 1O
12:5t = 10
t =093

=
|
7
I

a5t — Bt
= 125 (0-8) - 5 (0-8)
= 6-8w-
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51

An object is released from rest at a height of 125 m above horizontal ground and falls freely under
gravity, hitting a moving target P. The target P is moving on the ground in a straight line, with

constant acceleration 0.8 ms~2. At the instant the object is released P passes through a point O with

speed 5ms~!. Find the distance from O to the point where P is hit by the object. [4]
BO u=0 4
UN
5seconds T L
& >
22BN’

O

W=0,S=R5 t=7? ,a= +l0

S = U:t +_\_0\tz
g

(25 = ot +} (o)™

125 = 512
£=5

V= M+0\t
2as=v& u

/7 S:M-J’;Lﬂ/fz
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54

A car travels along a straight road with|constant acceleration|a m s~2. It passes through points A, B
and C; the time taken from A to B and from B to C is 5 s in each case. The speed of the car at A is
u m s~ and the distances AB and BC are 55 m and 65 m respectively. Find the values of ¢ and u. [6]

65 = w(s) +1 a(5)

2

56 =50 + (2:50

—>

L=
[

A ——» C
u=u , a=a
t=10 5 £=120
S= wt +) af”

=2

120 = w(1p) + ! () (l0)
PR

I

120= loW + Soa
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71 A particle is projected vertically upwards with speed 9 m s™' from a point 3.15 m above horizontal
ground. The particle moves freely under gravity until it hits the ground. For the particle’s motion from the

instant of projection until the particle hits the ground, find the total distance travelled and the total time taken.

[6]

BR
1
: .
N
)
Aw/s ]
P
| N \
[§
3.5 :
:
v C‘

8=¢405+315 =T 2
‘wa.Uh A —>C

w=1 a=-I?
c=—3.5, =7

g =ut +—23;ai’)’
-315=9t whgc-w)t1
¢

4
onve &\AO\A'V'Od""C-
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TYPE2: NON CONSTANT PccELERFTION

DIFE DifF
DiSpLACEMENT VELOUITY ACCEL ERATION
'-\é_/
inteqrote ntearate
) R T
CASE L.

VALVE 0F DISPLACEMEN T

[ES

GivEN| or |TO BE FOUND

CRSED:

DSE [+C

INTEGRATE  WITH LimiTS .

Expression for Displacement
_ INTEGQRATE \WITHOUT LIMITS |

d_ E2-1t 2

Lbﬂff

v= 18t% 14t
LD*&%
o= 36t —\4

For '\M‘eﬁrw\-ivxj grem

acceleradion o \Ie,loédg)
ALWAYS ivx%eﬁmke
W THouT LiMTS”

and Uuse |+C
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“TURNING| PoINT
(INSTANTENODOLS REST)

<
I

o

Alisp Atfy Ve.lo'urj V

\\
&)

MAx  DISPLACEMENT

velo q\a P—ﬁ*) acc

o)
<

[7lax VE Loci T7/

A ACC E LERATION | oce ~H da do _g
dt ot

t=0 vz=0
2 A particle starts from rest at the point 4 and travels in a ptraight line|until it reaches the point B. T h e

velocity of the particle 7 seconds after leaving 4 is vm s~!, where v = 0.0097% — 0.00017. Given that

the velocity of the particle when it reaches B 1s zero, f nd
(2]

(i) the time taken for the particle to travel from 4 to B,

(ii) the distance AB, (VM) ( with XI\VV‘AD |v¢€5f0¢fom) [ 4]

(iii) the maximum velocity of the particle. (QCC - 0’) (4]

!
V=0 V=0-oo‘1l’,"—o-ooo\t V=0

w P v=o
Vi 0.009t*—0-000! t*

o= tz(0~oo‘1_ 5.000! t)
1% o-ooﬁ—o-ooo\t=0

—

= O )
t=0 {;:‘10
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A B
Q\) \V\*Ej ration - ((weith Quowdos

30
S = g (o-00t*—6-0001t?) dt

o) %0
S = | o00dt>_ o000t

3 Y
(o)
S = o-oo“lCQO)z__ c>~c>oo\(‘10)L| _ o'oo‘igof_ 0'000\(0}‘i
3 Y E 4
di) Moy \ralodl',:j Q=0

V= 0009t — 0-o00lt? vz o-oool(GO)z’b-oc>ol(60)3
LS
Q= 6-0l8t —6-0003t" v=10-3 w/e,
0 =008t — 6 -0003t*
0-0603t" = b-olRt
o0-0003t = 008
t=6o
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40 A particle travels in a straight line from 4 to B in 20s. Its acceleration 7 seconds after leaving A4 is
2! .5
t

A
ams ~, where a = - 300

150 r. It is given that the particle comes to rest at 5.

(i) Show that the initial speed of the particle is zero.
t=0 —

(ii) Find the maximum speed of the particle. (F\A‘ acc =0 )

(iii) Find the distance AB. ((v\\-aﬁ.‘w&e -4210:373) Qﬂfﬂ'\ L\M)

| |
| |
A o= 3 t% 1 t? 2}
V=12 160 800 V=0

V) '\V\'ve%vo&e witont Juaits (+¢)

Y= ) A
j—l-fo_t 8°°’C>A.

v = 3 %> _ L u
6o > 00 4

v= _1Lt>_ | t'4+c V=20 ot R
(60 3200 £-20

o= 1 (2°- L (201
6o 3250
CcC =0

ve= _Lt> 1 !
6o 3200

ve Lo (o) — L (o) = ©.
6o 3200
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a=_3 t°— 1 £* | max ve,\ocﬂlj) pewt
lBO ¢ oo t':‘S
0 = > tz'_ { t3 V= | _tg-_ | tL\
6o 800 \60o 3200
o =t* (2 _ L £) | v=L(sf-_L ()
60 €00 l6o 22 00
3 \_’, t =0 V = §,Q‘=]-.
|60 go0
t= )5
20
S=|[_Lt> — _| t“> dt
(60 3200
o
20
I AR B
6o Y 3206 5
0
t‘1 ts [
$ to (booD |,
20t 20° YA
( 640 668D é4o | 6600
= So.
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TYPE 2 ADVANCED | SPLIT JoURNEY.

t=0 t=15 =15

l S
| | 7

v=3t"-4t l V=8

AT BOUNDARY TiME
\NSTANTENEOUS DISP.
STAYS  SANE D[sp%ceme:/\i; o Same. wn booth ep(xm‘ﬂm

INSTANTENEOUS vmdl’
STAYS Same | 1- Velpqt-\[ b Some K\ovm both e&pfz_ngV\&

INSTANTENEDYS ACCELERATION

MAY DR MAY noT BE SAME .| - A(‘_(‘_ Mﬂj 04 'W\O.S Y\o": \06 Sawe .

Find Value ('H—-
pul  te S on koth valoai\/ @F(@&IOKS
o eﬁmda them -

V= 5"5 LH’/ E=IS v= B

508)=19(s) = B

B = p%)_?,goo )
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21 A vehicle is moving in a straight line. The velocity v m s™' at time ¢ s after the vehicle starts is given
by

_ B

forz> 15,

v=A(t-0.057) for0<r<15,
where 4 and B are constants. The distance travelled by the vehicle between = 0and # = 15 is 225 m.

(i) Find the value of 4 and show that B = 3375. 22375(5]

withowk it wwrea rodion V= t?*

(ii) Find an expression in terms of ¢ for the total distance travelled by the vehicle when 7 > 15. [3]

(iii) Find the speed of the vehicle when it has travelled M of 315m.

v=(®(t - 0-05t>) v= B

M S = A(t - o-oStt) dr

~\5
225 = | p = o.ost‘)o\t
~o
15
225= f (t—o-oS t")clt
\D

15
225 = A 7'—0'0_51:3

o
2 3
0
225 = A <_I§f __O'OSQISP)__ _0_1__0~o'5§o)>‘
& ) 2 3

225 = A | 229
L’

91 ()

A= H
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or. B we ual BobLNDARY Time
t=1IS

V= U(t-o0-08t )" T V- B
t?—

’—|<IS—0*0‘5(|§)1> = B

I5*

N = B

225

= 3375

t?.

This < wil a&wmjs be

S = _ 33715 +C caleuloted om The
t disp% omd time
g=225, t =15 q Boor\\ba,(l\f TiME .
225 = — 3375 4+¢
)
C = 4Eo

S= - 3315 _LySo Expression fov i) distowce
£ travelled .
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iy Totad distamce = 315 For Speeed  put =28
w

S= _ 3375 _|_l1vS-0 v= 33575
t +*

316 = —3315 140 v= 3375
t 25%

337S = USo-31S V=54
t

t: 25-

V=0
5 Aparticle P starts from rest at O and travels in a straight line. Its velocity vms 'attime 7sisgiven

>~ 54 .
byv=_8t-2¢ for0<z<3,andv=— forz> 3. Find

integrate jorth Gk
(i) the distan¥e travelled by P in the frst 3 seconds,

. ; Uwds. inteavode o
(ii) an c\{‘ﬁ css‘ft')tn in terms of 7 for the dlspl;&*menl of P from O, valid for 7 > 3,

(iii) the value of v when the displacement of P from O is 27 m.
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s= | (4= 2 (3 > = (=20
3 3
c- 18m -
0 5‘j =1 dt
e
- jsqt’”c\t
s= SHt' rc
-\
S = -—.IS_L,_ + C t:% BouND RN
2 = _54 +c
E)
C:%é
- "_‘1, + %6
t
L;"") ¢ = 2LF \/’/ﬂ
Q- "_5_‘1_ + %6 5
t v= 5
éL
‘5;9/ = 3“'&?
t
£t =6
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TNPEZ|  GRAPHS

GRADIENT

SRADNENT

DiSpLACEMENT VELOUITY ACCEL ERATION

—\é/

AvVea. Ao

IMP:  ALWANS DRAW  REAL LiFe DIRqRAM OF
SCENRRID AND ReLATE KEY Time S
To &GRAPH .

v(m s“)

2-USm

after leaving 4 is vms~'. The stone hits the surface of the liquid with velocity 7ms™' when z = 0.7.
It reaches the bottom of the container with velocity 5ms~' whenz=1.2.

N5 N2

/
m%o\ce
(i) Find \

Displacement (area ynday Graph)
(a) the height of 4 above the surface of the liquid,

(b) the depth of liquid in the container. 3M
Dis;;lacemu\i’ (area yrder Graph) 131

(ii) Find the deceleration of the stone while it is moving in the liquid. [2]
acc (gvad) when slbwing dowm ¥

(iii) Given that the r nce to motion of the stone while it is moving in the liquid has magnitude

0.7 N, fnd the mass of the stone. [3] % O'\'\QVVI

(]) ke(ax\f @[ A to gu)vtace

Avea = L (o-T)(7) = 24Sm
o,

(il Depth = Arvea b«o’M fou,tnw to Bo flom
A i - IR
T2a (,(3[ {ZYO\PQEAUW\ 21{ M x (ot )
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= 1 ¢ 05X (‘H—S)
A

= Im

(l'l.l.) DQCZJ&/O&'{O’V\: (0'7;7) (l'l, S)

()

SV‘O\A = Qcc = 5_7 - -2 = —L’(M/SZ
\-2- 0-7] 0.S

acc = -4
Decelexadion = H W\/S”

(iii) Given that the resistance to motion of the stone while it is moving in the liquid has magnitude

0.7 N, fnd the mass of the stone. [3]

P.A_)A - BV\}A = MO —~S4¢e
—

m (=4 )

O Ym =o0-T

wm= 6-05

\

Jom -0-7T

W=wmg = m ((0)= lom
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. N C
KINEMATICS FORCES

V=utok
20%= V- w* Fwd — Bwd = ma
s = w1 of?

2

v(ms™)

= 1(s)

243
(24°5,0)
v Qmo\/im'i

- D) Pvea = L x\«\x(u‘kb) (
a (15,0)(18,v) 2> 20,8) (24.5,0)

3mo\md~"’7'
(-|) ﬁ:i_xbxh -0 -2

345 Lxbx(15+%)
*

69 = 6(154x)
x =2
y-time graph for a lift moving between f oors in a building. The graph

frst stage the lift travels downwards from the ground f oor
ment after travelling 10 m. <0\Y(q \0)

(i) Find the greatest speed reached during this stage.

The second stage consists of a 10s wait at the basement. In the third stage, the lift travels upwards
until it comes to at a floo 34.5m above the basement, arriving 24.5 s after the start of the fi st
stage. The lift accelerates at 2m s> for the fi st 3 s of the third stage, reaching a speed of V'ms™!
Find 3m5\AEMi' =2

(ii) the value of V, [2]
(iii) the time during the third s for which the lift is moving at constant sp

(iv) the deceleration of the lift in the fina part of the third stage
racliemt -




|ﬂu,5ys |
Mare &} SKj and §Kj are fld of rest

7 )
N_/
The system w celeared and ok“edb st
"iw Yo wove -
! A Pl @B‘wﬁw ) Fund the accelevatio éi— loo"rhq)aaﬁcle_s
1 N amd  temsion im Q/tu:wg_
a 5] Fud-Bud-ma  [B] Fud-Bud=ma
- T - 30=30 60T =50,
- T= 30+30 T=50~5Ba4
Y N N
£ ' 30430 =%0-850
;E’T < 8a. = 20
: I ;E: =25 'M/gl
Tpﬁiﬁ S (2.8) = 315 N
v T=20+3(2.§) = 215 N,
2w l 3N GoN
dn Fud .S'Pup( with wlach B Yuls jq—owv{.
/\ Bl u=o , v=7 S8-2, a=2S
208 = vE=u*
fMBM/; 2(1.5)(2) - \/)—___07_
/ \ i
i . lo = v¥
v= Jio =316
A AN 5 |R
—2m \
y 8,\J/V=?>-I$
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() Bnd ﬁreate/&b MU— abore \?'ra vnd

freached 6\7 A (s)
=N when & Wudn {.\\"fouv‘.d & eoman o vest
A Keeps woving up , ymdaer growily
:“ y N =4 ) . \\ | 9
3[4 A V=0 F)\u%aﬁ becoause string w not towd
w 0-5m / ”
4:: 5 v=3.1b A A
- X W u=3.16, $=? . a=-10, v=0
. 208 =vi ut
N 2(-10)s = 0% - 31"
/I\ A ] =) =
- S = 05
y i 8/V=3-16w,/5
|vaRinTIo NS |
Find -

@) Max height above. qround veoched byh .
2+ 2 ‘\'0‘(5 = Y-Sm

(b) Distonce travelled by & toreach max haight .

At 0§ = 2:5m

@ Distavce bravelhed by A frewm staxt

& queney tl ok comes to vest

0»\3 am .

A¥ 85 ¥0.5= 3Iwm
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