PHYSOL EXAMINATION SERIES

CHAPTER 5- Laws of Motion
SUNDAY 11-07-2021 @ 7.00pm

PES04 TIME: 1 HOUR
MAXIMUM SCORE:30
ANSWER KEY
1 Force 1
2 Inertia 1
3 +VRgtanb 1
4 1.6 m/s? 1
5 By Newton’s second law,
=_.dP
F=k—
dt
But P=mv
Therefore 2
- d(mv)
F=k
dt
dv
F=km—
dt
F=kma
But k=1 Therefore F=ma
6 Frictional force causes a lot of losses in general upkeep and wear and tear of machinery. ...
But almost all crucial tasks cannot be carried out without the presence of friction. Basic 2
activities like walking and writing on a surface are possible due to friction. Hence it is
considered as a necessary evil
7 Any explanation based on Inertia of motion 2

As the driver applies brakes, the bus comes to rest. But, the passenger tries to maintain the
inertia of motion. As a result, a forward force is exerted on him. ... Hence, the passenger

tends to fall back when the bus accelerates forward.

Or

In a moving bus, passengers are in motion along with bus. When brakes are applied to stop a
moving bus, bus comes in the position of rest. But because of tendency to be in the motion a

person falls in forward direction.

NB:-Similarly, when a bus is accelerated from rest, the tendency to be in rest, a person in

the bus falls backwards.

8

For front tyre friction is towards west. For rear tyre friction is towards east. 2
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2
From the Diagram, to avoid skidding of the car, the maximum force of friction ~must be
equal to or greater than centripetal force.
ie usN=>F
2
But N=mg and F_ =V
r
Therefore Usmg= m_
r
vi< urg 1
Thus the maximum safe speed is v=+ugrg
(b)To avoid the risk of skidding as well as to reduce the wear and tear of the car tyres.
10 By Newton’s second law of motion
podp_n (mv)
dt dt
Where ‘n’ is the number of bullets per second. 3
-3
Therefore  144= n{40x 101 x 1200)
n=1Et =3 bullets
11 (a)(ii) The momentum acquired by the gun and shot have the same magnitude 1
—my —0.02x80
b) Recoil d of th V= = =0.016 m/
(b) Recoil speed of the gun, Iv; 100 m/s 9
12 a) No it will not violate law of conservation of momentum. 3
b) Impulse = 2 x mv
Impulse =2 x0.15x 12
Impulse =3.6 kgm/s
Force = ImPulse
Time
Force= LI 3600 N
.001
13 a. Definition 1
b. In empty space there will not be reaction required for the forward move 1
c. Comparing the equation with s = ut + % at*> , we get a = 2B, so f = ma = 2mB 2
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14

(a) The law of conservation of momentum states that “The total momentum of an isolated

system is conserved.” 3

Consider two bodies A and B, with initial momenta P and Ps. And after collision the
final momenta P’ and P’ respectively.

By the Second Law
F,pAt=p, —p, and
FpiAl=Pg - Pg

Since F,p = -Fp, by the third law,

Pi-Pa= ‘[Pb —PB]

ie. p,)+Pp=Ps+Pg

which shows that the total final momentum of the isolated system equals its initial 1
momentum.
(b) (i) external force.
15 (a) Mass of the body 1
(b) Impulse or change in momentum 1
(c)
SI.No A B
1 Newton’s First law Law of inertia
2 Conservation of Linear Momentum before collision 9
momentum = Momentum after collision
Newton’s third law Action <-> Reaction
4 Impulse Change in momentum.
16 (a) Before explosion p.=0

After Explosion P=0
P+P,+P,=0
Piz_(f1+_{32)
|P3|:|P1+Pz|
mv,=v P’+P;
mV3:V(mV1)2+(mV2)2 2
2 2
V= ViV,
v,=V 9%+ 12°

V,=+v225 v3=15m/s

(b) (i) Ns or kg m/s. 1

(ii)Impulse = Change in momentum = 0.05 x (6-(-6))= 0.6 Ns.
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(a) (i)True
(ii)True.

(b)

(i) CD (If Force is equal to zero,momentum remains constant).

(ii)

A
P | B(; D
|
\
|
A" -
18 (a)Banking of roads.
(b)
N 4 N cost
; 2 N .-u'[‘: 0% ...—-"""'f
cos ) +— =
,.f"'}b
r"f{ v fsinf
f
v mg

Let R-->radius of circular path
0 --> angle of banking
Hs -->Coefficient of friction.
From the diagram
N cos =mg+{f sin 0
N cos 6=mg+u4 N sin 0
N cos 6—ug N sin 6=mg
N (cos 8— ugsin @)=mg
mg

Therefore Ne'———+J (1
cos 60— ugsin 0 M
2
Similarly mTv = N sin 6+f cos 6
2
mTv:N sin 0+ug N cos 6
2
LAY T T Ts Y] J—— )
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(c)Maximum permissible speed to avoid slipping.

Substituting (1) in (2)
mv’ _ mg
R cos 60— ugsin 0
v?_ g(sinO+uscos 0)
R~ (cos 6—pugsin 6)
,__ Rg(sin 6+ ugcos 0)

(sin 6+ ugcos )

(cos O—ugsin 6)

Rg(sin 6+ ugcos 6)

v =
Therefore v 2\/ -
(cos O—u,sin 6)

Dividing by cos 8,

Rg(tan 6+u)
Vg
(1—ugtan 6)
This is the safe velocity (maximum possible speed) for a vehicle on a banked road.
_ | Rg(tan O+py) 2
Y= (1—ugtan 60)
) _\/400)( 9.8(tan5+0.2)
(1-0.2xtan5)

v:\/400x9.8x(0-287>: 125.04 _ 53 g4 mi/s
(1-0.0174) 0.9826
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@RWLIWo 5 — aleim MlN@BUY
11-07-2021 em»o@A@ 7.00 pm

PES04 M

ava®o : 1 meMlLsd

ale@INIW] 6aYIA : 30

DAY 2fld

eNlelo

AW D)o

vV Rg tanf

1.6 m/s?

m ég@(’@ @6N220 2lLIM M1YWAAMAVE] ]

- dP

F=k—

dt
amo@d P=mv

@R 1MI@3, ﬁde(mv>
dt

> dv
F=km—

dt

F=kma

-

k=1 epooimoad F=ma

RIGaHeMEMNILle @E@HIVIAW]HBSOS Hald@ON®  al@laldINMODIG3  MaYRNBIHE
&HQo  CGMWRIMAMBIBBH Qo 6)21QM. af)ONO@3  *LIBaHMTVIIMW A]LI0O®
2189010Q0  af)gld  MIBMIVE:  (JYTNIBBo  MSafleNendnd  &¢lolel. s
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MSa{leNdnIad  °LIGaHMo  @RYAIVIAIEM. G@RMIMIM  °LIGaHMo  BRM AT
GolaHUl®mN0W @IMWIV]  HIMONIBNN ]I, (aelcﬁosaammis)@) aB3eO®es1ejo

DalBWINEBBo BBIAHUEBBRSB0 af) M 1WIGI DO 1WIBs0)

21LIMNIMNNWEI8s 63@3 ngoﬂm‘“ @R®1HAF 21LIMINITVOSH 2o AUTBOMINSS

SF10LI0QYVIV  alLIM RBADIo YLINIM” WI@HHIB YEANIS flPId DSEBRAND.

H1PCHNIT, alS1EMMICOIS
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9 (a)

MEa 0@ GooWwleel AI8O|thS1T &hId E\ N
QYODIDHIVAIIDWIG VAR TSBAMD MO \
1' \
@REIGH@eMILlo  BRYAINYAIO.  HIO1OAY - "| Speed=v
al@0Jo, €OOWo @ole)gs ceidaemmoam”’ O 2 pf [ t
DY (@JBIMo §2IQYMNOY. /’ / 2
@nE1e mieo f= — ... 1
@@miel f= (1) g
opi@aHem enielo f = HIN ... (2)
@REIGH@3MNILI0 = 2LIBaHEM 6NILlo
2
my
=  _ N
R H.
0flos N = mg @ryd:ano.
2
@R 1MIMI % = JU.mg

@oLnald  v? = J.Rg
BRIV *LIGaHMo 988 GOIAWIGE aldAIUW] MYOHHUID® (@JEAINo,
Vmax = lls Rg

(b) #2938 ©GMMN®IHZ BRAIGHSTVIWI® BF1UISBIND® 1000 SQMBBOS EMQIMo

1
HOQMM® 1M0o.
63
10 mégs)crg 6N2J0 alelM MTYWARMAVO] 8]
p_dp_n (mv) 3
dt dt
DafleosS N 8@ OIVSOMWAUID 2 J0OR|SAUNBRAN HAUSIYENBHBOS af)sIPREM.
-3
nolmod  144= n(40x101 x1200)
n=E =3 0QISIQMadhud
48
11 (a) ii)e®I9916MQo HAISIQYMNEQYNSWo BRYSHADTOHF aldlndemMoe @elynI1alase 1
(b) c®20610M 01cH9IVN@ CAUN®, V=—rr = —0.02%80 4, 16 s 2
° M 100
12 a) oey 1
b) @GRyEaIoe =2 X mv )
=2x 0.15x%x 12
=3.6 kg m/s
Force = 1mpulse Force = 222 & Inpulse=> 22272
Time

3.6
Force=——=3600 N
orce 001
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13 a. "8G 100 MILIOM1HG GREINICBIGE AITRSHUD GRAIYHS MIYRILINAITLOECWI
CMABGOAIWIEIBE VA AILINGAI DSAMIEBICMRWID]H630”
b. GBM{IHINOD) Qla]” B:D1OWo QAIMEIQo BalBaM méoom’]cecmm B3 mIelnjo
@JUBOD]ABIMIEL SOV AUMNEIQ0 Al (@JEWIWTHBAN MILIEEUZ 03
®21QDa|SaM. (N0 21LINMMIWN0). DOWIT3 (Tuo’l(oﬂa)gm%cgauoua €0 QlYa00fo
®OQo @EN]LJMBIG:AN TVMUBHS Nitlo (ARIGaHEMo) I M1URILINIVNW1@3
Moo 21e/1EBaN@IAD HIEMAIB:.
C. s=Vt+%at’ ag)am aVaQIH0JN0WT @MOO®AYo H2IQYMIMI a = 2B ag)an
e18la830. GR@IMI@I, f = ma = 2mB

14 (a) “i0a0imieinlecis 1™ 8@ 89eaqls méon«msﬂa)el, amuMIBanOm1cIdaq |S10]
HBAM QITRIOBOS BIYOD> BIRYHHNO MO0 W1E18630”.

A, B agyam1 oeng QY SO VMo (1863, HOIYHS BRYBYGBRYBNo WLNI(G N0

Py Py af)IMIEBHMWINIMIMIAIHNNS. D m«gmuﬁ aloMY0o &31W1S]a]EUdaHo
GQIBOAISEMIOUE BRAIYHS ROV BRYENEBBUY WLOIGNo P’y P’y af)IM1EBBOHMWIEM.
QR0 21LINMIWAAMAVO 2
FGt= p’, -p, Qo
Fo At = P’ - py Qo @R WIRles0.
2f)aNI@3 JANJo 2lLINMTWAAMAVA 1,
Fag = ~Fan
Pa-Py= - (P -Pg)
BRI P, + P’y = P, + Py
300als B m%no«msﬂm@ AR @RYBIBRYANVo  BRYAD: BRIV INGBRYHNOJo
D@LINNINEMAN” DD HDS1WH3a0.
(b) i. en1da0OyMILIO

15 (a) alayafleagd aoalm”

(b) @REAIM. ERELIE 103 BRYBHAIYD® LMo

(9

DD A B
mmiAd

1 mégo(@ 80Ml0 M1Wno 2O 1Mo

2/ 6MNA 6O BRYBOOMINM | &S1ASeNM” M I88 GRYBENo =

MVoGHEMO &S1nselln’ CUaAHABs @RYHNo
3/mM ég@(@ 2aNJ0 Mmo @AUBOMo < (@M (@JAIBRDD Mo
4| BRYGAUNO @RYANAUL® IMVo
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() ®algloOmOlEs3aM@®IM” gBai” p,=0
©al0510OMO ] 2|H1M” BUdaHO p;=0
BRMIQVD® P+ p,+p,=0
Ps=—(P1+ )
|B;|=1p+ Pl
mv, =y p’+p’
V= ViV,
v,=19%12?

v3=v225 v,=15m/s

(b) (i) Ns @poelsslod kg m/s.

(i) @REAIWo = @RYAHAIY® LMo = 0.05 X (6-(-6))= 0.6 Ns. 1
1
17 (a) (i) wowl 1
(i) vowl 1
(b)
(i) CD (en1elo odR2yMm066eMB 1@ , BRYHHNo MUO1EAIW] DST3o).
(ii) !
A 2
P \‘ BC D
| ,
|
A" .
18 () enuosnles” B30a0” GOIAW’ 1
(b)

Jsin 0

mg
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R--> Q103008 2 I0®QYS @y0o
0 > s’ edmIeMmsal

g --> 2L1I8aHaMYEMItHo
all@om1@d mlawo N cos 0=mg+f sin 6
N cos 0=mg+ug N sin 6
N cos 6—ug4 N sin 6=mg
N (cos 6— ugsin 8)=mg

— mg

@@ IMI3 N= —_ 1
cos 60— ugsin 0 0

2

@RD®GA 1L mTV:N sin 6+f cos 0

2

’%’:Nsm O+ 115 N cos 0

2
m?VZN(sin T elo Y-, — (2)

(1) &1 aflel G jo (2) @3 HB:IFOMIMI

my’ _ mg
R cos 60— ugsin 6
v?_ g(sin O+ugcos 6)
R (cos 6—ugsin )

»__ Rg(sin 6+ uscos 0)
(cos 6—ugsin 6)
Rg(sin 6+ cos )

(cos O—pgsin 6)

(sin 6+ uscos 0)

vV =
@O 1IMIGI v:\/
cos 0 ©306ME" a0®12J0®3,
_ Rg(tant9+‘us)
= (1—ugtan 0)
HMIEM™ NIV AL COIWIENSYSS BT QaOMOM1HAF @ERADAIBMTVAIW

MYOHUI® GAIWo.
(€) 001903 EPMAIBMIVAIY BAIND

_ | Rg(tan O+puy)

Y= (1—ugtan 6)

V:\/400x9.8(tan5°+0.2)
(1-0.2xtan5°)

V:\/400x9.8x(0.287): 1125.04 _ 40,
(1-0.0174) 0.9826

PHYSOL-The solution for learning Physics
Prepared by Higher Secondary Physics Teachers Association Malappuram

downloaded from HSS REPORTER




