PHYSOL EXAMINATION SERIES
CHAPTER 1- 8 (Model Exam-1)
SUNDAY 08/08/21 @ 7.00pm

PESMO01 TIME: 2 HOUR
MAXIMUM SCORE : 60
ANSWER KEY
1 Optics 1
2 10"m 1
3 ¢) greater than or equal to velocity. 1
4 90° 1
5 1.Gravitational Force 1
2.Electromagnetic Force 1
3.Strong Force(Nuclear Force)
4.Weak Force
6 1.Momentum and Impulse. 1
2.Work, energy, Torque
3.Angular momentum and Planck’s constant
4.Pressure and Stress 1
7 a) State of rest
x (position)
1
X
t (time)
b) State of Motion
, *
() P
position
1
time ’ K © :
8 By Newton’s second law, 2
= . dP
F=k—
dt
But P=mv
Therefore
= d(mv)
F=k
dt
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dv

F=km—-
dt
F=kma
But k=1 Therefore F=ma
9
a) |Work F.S Scalar quantity
2
b M M P 2
) ass, m omentum , KE= P
2m
c) |Bodyofmass,m |Ataheight ,h |PE =mgh
d) |Power P P= F.¥ Scalar product.
10 Ball bounces more on the surface of the moon because acceleration due to gravity at the 2
moon is 1/6 th that of the earth.
11 The work done by centripetal force is always zero.
Centripetal Force,
2
p=mv .
F= . r 2
Therefore, the direction of force is in the radial direction.
Work done, W=[ F.ds
Where ds is the displacement.
Since, the particle always moves in a direction perpendicular to the radial direction in
circular motion. Therefore, the dot product is always zero and hence, the work done by
centripetal force in a circular motion is always zero.
2 P’
Kinetic Energy KE=—
2m
Given momentum of masses m; and m, are same.
KE, m, 2
Therefore =—
E, m
13 Here the masses are lighter, so the gravitational force between them will be very small 2
14 Electric current will not obey the law of Vector Algebra.(Vector Addition Laws) So it can be 2
considered as a scalar
15  Let centripetal force depend on mass m, velocity v and radius r as follows, 3
Foem®Vvre - @)

Taking dimensions of each term,
[Floc[m)[v]’[r]

MLT?= M? (LT)’L¢

MLT?=M? L T*

Equating the corresponding powers

a=1
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-b=-2 sob=2
b+c=2 +c=1soc=-1

Then (1) becomes,
Focm'vir™!

2
mv

F

where 'k’ is a constant. But practically, k = 1. Hence,

2
mv

F—

r

16

a)From ‘A’to ‘C’
Distance = mR (2nR /2)

Displacement = 2R
b) From ‘A’ to ‘B’

27R_ 7R
4 2

Distance =

Displacement = \/R2 +R*= \/2 R’=+2R
c) For one complete revolution

Distance = 2nR Displacement = 0

17

(a) The unit vector of A,

A=

E¢|:q>¢

(b) A = 4i-3j+k
Here |A|=y/A2+A2+A’
|A|=V4%+(=3)+1°
|A|=V16+9+1=126 2
Therefore A:4 = w
Al V26

18

(a) (i) Momenta of the bullet and gun are equal in magnitude and opposite direction. 1
(b) By the conservation of linear momentum,
Momentum after firing = Momentum before firing
MV +mv =0 2
MV = -mv
That is the Momenta of the bullet and gun are equal in magnitude and opposite direction
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19

>

w
— = —@-------@
aw

» Ground level

C

At the point ‘A’:-
Kinetic Energy , KE = 0 (because velocity u = 0)
Potential Energy , PE = mgH
Therefore,
Total Energy , TE = KE + PE
= mgH.------- @)
At the point ‘B’ :-

Kinetic energy , KE = %mvf

But vi=2g(H—h) (because u=0, a=g)
Therefore , KE = mg(H-h)
and PE = mgh
Therefore TE = KE +PE
=mg(H-h) + mgh
=mgH -------- 2)

At the point ‘C’:-
Kinetic energy , KE = %mv2
But v’=2gH (becauseu=0,a=g)
Therefore , KE = mgH

and PE=0
Therefore TE = KE + PE
=mgH +0
= mgH -----—(3)

Thus Equation (1), (2) and (3) shows that the total energy of a freely falling body is
constant at every point along its path.

20  (a) Angular speed decreases. 1
(b) Conservation of Angular momentum.
If the total external torque on a system of particles is zero, then the total angular momentum 2
of the system is conserved.

21 Given, M =20 kg, o =100 rad/s, R =0.25 m

2
3
WehaveL=1® =M2R %)

_20x(0.25)°

x 100 = 62.5 kg m¥/s
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22

1, >
E=—=k
a) > kx

1
E'==
b) :

k(2x)=4E

23

a) Force not only depends on change in momentum but also depend on how fast the change 3
in momentum is brought about

While taking a catch a cricketer moves his hand backward so as to increase the time of
impact At. This is turn results in the decrease in the stopping force thereby preventing the
hands of the cricketer from getting hurt

b) Change in Momentum = mv—mu

m= 0.15kg
u=20m/s

v =-20m/s
Change in Momentum = 0.15(-20)—0.15(20)= -3 — 3 = -6 kgm/s

24

g =

g'=4g/9

Percentage change = (g-g')*100/g

= 5*100/9

=55%

gR’
(R+h)’

25

a) It states that “ If an equation is correct all the terms will have the same dimensions” 1

b) Dimension of f = T-1

1
Dimension of \/I: 1L -
g L'T
_ T2
:"1-'1

Dimension of LHS not equal to RHS. Therefore the equation is wrong.

¢) Dimension of A =
Dimension of B = L'T? unit of B = ms™

1.5

1.5

L'T2 unitof A = ms®

26

a) u= 100 m/s

b) Area under v-t graph gives distance
2x %x10x10021000m

Area =

if asked for displacement answer =0

27

a) Expression for Maximum height(H):

We have

Vi=u’+2as 3
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Taking the vertical components;
2__ 2
Vi=u,+2a,s,

Here Vy=0, uy,=usinf, a,=-g and Sy =H

Therefore 0=(usin®f —2gH
2gH =u’sin’ 0
2 .2
u sin” 0
29
Expression for Time of flight (T):

Maximum Height, H=

We have S=ut +%at2
Taking vertical components;
_ 1>
S,=u t+ 5 a,t
Here S,=0, u,=usinB, a,=-g and t=T, time of flight.
Therefore 0=usinOT — % gT’

lg T*=usin T

2
1 T=usin 0
29
Time of flight T=2451¢ 1
b) For Maximum horizontal range , angle of projection 6 = 45"
28 (a) The process of raising the outer edge than the inner edge for a curved road is called 1
Banking of road.
The angle through which the outer edge is raised is called angle of banking.
(b)
N N 4 Ncosf
Y | NcosO \
- - 7 ,H'/‘
a=u' /R +-- = /// fcos 0 —— - m_%ﬁ;,.—-""/ 1
.,,i}{;ﬁ- mg f”/‘f" v fsin0
— vising f
18 ' mg
(0)
Let

R-->radius of circular path
8--> angle of banking
us -->Coefficient of friction.
From the diagram
N cos 0=mg+f sin 6
N cos 0=mg+ ug N sin 6
N cos —u4 N sin 6=mg
N (cos 6— ussin 8)=mg
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mg
Theref N=—"—"7""— (1
eretore cos 6— ugsin 0 @D

2
Similarly %= N sin 6+f cos 6

2

=N sin 6+ug N cos 60

2
%=N(sin T LY ) B — )
Substituting (1) in (2)
mv’ _ mg
R cosf—ugsin O
v>_ g(sin O+uscos 0)
R~ (cos 6—pugsin 6)

e Rg (sin 6+ ugcos 6)

(sin 6+ ugcos 6)

cos 0—ugsin 6
S

Rg(sin 6+ ugcos 0)

Therefore v :\/ -
(cos O—usin 6)

Dividing by cos 8,

_ |Rg(tan 6+uy)
e (1—u tan 6)
This is the safe velocity (maximum possible speed) for a vehicle on a banked road.
29 a)746watts
b) P:—mtgh

m=V x (density)

m=40 x 1000=40000kg

g=9.8m/s>

h=5m

t=40 x 60=2400s.

p= 40000 x9.8 x5

2400
P= 816.66watts
30 (a)We have I=FxP
di_d(FxP)
Theref —=
erefore a0
d_; P d7
dt dt dt
dl _. = -
e FxF+vx(mv)
Therefore %:% (Because FxF=7 and Vxv=0 )

Thus Torque is equal to the rate of change of angular momentum.
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(b) Law of conservation of Angular momentum:
If the total external torque on a system of particles is zero, then the total angular
momentum of the system is conserved. 1
(c) Planetary motion.

1
I GmM,
(a)If the mass m is situated on the surface of earth, then F=mg= >
E
Therefore
: . GM
Acceleration due to gravity g= =
E

Where  G--> gravitational constant.
M --> mass of earth
Re--> Radius of earth.

(b)Variation of acceleration due to gravity with depth from the surface of earth:
Let g--> acceleration due to gravity on the surface of earth.
gq--> acceleration due to gravity at a depth ‘d’.
d--> depth from the surface of earth.
R--> Radius of earth.
M--> Mass of earth.
p-->density of earth.

We have g= (;A;I

_ 4 3
But mass M= EnR 0
Therefore g= % TR pG

. 4
Similarly gdZEE(R—d)pG
d
Therefore g,=9gl1- E]
Thus the acceleration due to gravity decreases with depth from the surface of earth.
Variation of acceleration due to gravity with altitude (height) from the surface of earth:
Let g--> acceleration due to gravity on the surface of earth.
gx--> acceleration due to gravity at a height ‘h’.

h--> height from the surface of earth.

R--> Radius of earth. Q9
M--> Mass of earth. hI

GM GM Plg

We have ¢g= and 9,=
R’ " (R+h)?
-2
Therefore gh:%:g(1+£)
2 h R

h . . . .
For — <<1, using binomial expression,
R

2h
=qgll——
g,=9l R]

Thus the acceleration due to gravity decreases with height from the surface of earth.
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32 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 D)

33 a)Velocity-time relation: v=v +at 1

Let  vo--> initial velocity
v-->final velocity
a-->acceleration
t-->time.
. Change inveloci
We have acceleration= g - Ly
time
vV—vV
a= L
t
v—v,=at
v=y +at
This is the velocity -time relation.

: : : 1 5
b)Displacement-time relation: S=v,,+ 5 at
Let S-> Displacement vy->initial velocity v-> final velocity a->acceleration t-->time.

.. Totaldisplacement
We have Average velocity = p
Time
S
Va=7
v+v,
Also V= >
s V+ty, 2
Therefore —=
t 2
v+v,)t
s (v4v)
2
votat+v,)t
2
. (2v,+at)t
2
2
S— 2 Voi + &
2 2
1 5,
S=vy,+=at
0t 2

This is the displacement-time relation.

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




. . . 2 2
c)Velocity -Displacement relation: v'=v,+2as

Let S--> Displacement vo-->initial velocity v--> final velocity a-->acceleration
t-->time.

We have Average velocity = Total displacement

Time
S
Va=7
v+v,
Also V= >
v+v
Therefore %: 0
28
That is V+V0:T --------- (D)
But v—-v,=at ---—--—--- 2)

Multiplying (1) and (2) (v+ Vo) (v - VO) = ? at

vi— vé =2aS
v2=v,2+2as
This is the velocity-displacement relation.

34

a) Kinetic Energy.
b) Given m=5kg u=0 F=20N t=10s
We have F=ma
Therefore a ZE = Ell =4ms >
m 5

Thus v=u+at=0+4x10=40ms
Therefore KE:%mVZZ%X5x402:4 x10°J

1

c) True

35

a)

force

3 4 s & 7 L

displacement

b) Area under the graph gives work done.

c) i) When displacement = 0.

ii) When force and displacement are perpendicular to each other.

d) From the graph, Displacement during 2 s, S= area under the graph
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= %x2x0.5:0.5m 2
Work done = F.S =3x0.5=1.5]J

36

(a) Parallel axes theorem. 1
MR?
2
By Parallel axis theorem
Itangent = Idiameter+ MR2 3

MR’ _3MR?

Itangem = T + MR2 D

(c) Moment of inertia.

(b)we have I diameter —

37

(a)The limiting static friction varies with the normal force(IN) approximately as 1
fs"=usN
Where ug is a constant and is called as coefficient of static friction.
N is the normal reaction.
(b) To be stationary, f¢“=usN =ma 3
Usmg=ma
2

a=usg=0.15x10=1.5ms

(c)Law of Static Friction:
The law of static friction may be written as
fS<AuS N

38

a)Let M be the mass of earth and R is its radius. Let v. be the velocity of a body of mass m
with which it is to be projected so that it escapes from the gravitational field of earth.
Kinetic energy near the surface of earth K.E= % m v’
-GM
Potential energy of the body on the surface of earth, P. E = Tm
Total energy of the body near the surface of earth,

-GM
T.E:K.E+P.E:1/zmv£+Tm -------- 1)
At infinity, K.E = P.E = 0. Therefore the total energy of the body at infinity =0 ----- 2 3
According to the law of conservation of energy, the total energy near the surface of earth is

-GM
equal to the total energy at infinity. That is % m v¢* + = mo 0

e R

GMm \/ZGM

or Ve = _—
R R

Or ¥»mve =

-------- ©

Put G M = g R*in eq (3) we get, v, = \/— =

2GM
R 1
According to this equation the Escape speed is independent of the mass of the body.

b) We have the escape velocity v. = \/

c) We have the orbital velocity for minimum orbit, vo = VgR
Therefore, escape Ve_locity Ve=+/2 gR = V2 v 1
escape velocity =+/2 orbital velocity for minimum orbit.
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PHYSOL EXAMINATION SERIES
@OWLIWo 1-8

08-08-2021 oA 7.15 pm
PESM1 M aLVao : 2 MEMILSA

alemInIull eaYId : 60

DAY 2ild)
1 @oe:ocmuooa@o(Optics) 1
2 10”m 1
3 C) @JGAINGCOMHNIUY SSMGCLID DLIYGND 1
4 90° 1
5 1. ommienielo (Gravitational Force) 2

2. aflem @yemaleielo (Weak nuclear force)
3. 90QIBy®H:001H: mielo (Electromagnetic force)

4. @Jniel @ysmalmielo (Strong nuclear force)

6 | @ryesnoc - GRGAIW. 2
@Yo - 9DAB=Ro - ¢S3AS” (nIeIERYE)deMo)

MW @RYSNo - o8 NV uLlEoEHo

0330 - AVHSIV’ ((@J®mielo) (...@s@3100I@ ago®ssleje 2 agemo )

7 1a) Mwalenounwless ainy x ((runome ) 1
Xq
t (ruowe)
b) aimoaimindiigiss airy \ 1
N Pk N
X
e & O ae

(..0D®EAI06R! ape®sIeje BON)
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m ége;m@ 6N220 2lelM MW ()00

dp

” (e enaI @ IOl Moo’ )
d(mv)

_ ckm &
F=k g7 km o

audleavoaly k = 1 eyo@lmoos, F=m —

F «

@ona  eielo F=ma ( = =a, ®1osmo )

a | o £.S @100 @RS

v 2
b |moav; m @Rysno, P KE = 2P_
m

C |m 20ayss oy h swoom©3 PE = mgh

-

d [a10@, P P= F.v @310 WeMMan,lo

10

E21QMW] @IOMAYONASODEMIIWE  2I@BMIoRl DBOHBaHEN  @I06Mo

a3 GBUdo é DO@CD 233 @R@IMI@ ol 2IBOMR Daldl®LIONICE ®S]

HGOO3 B0 H63aM.

n

AdEm8  aleIMEMI@d 8@ milgaleel aayallead aleimslee @R milaolleel
@REICHWBMILION IO 310" LloINdW1@1Hs0 (90°). @@IMI®3 F . dS = @yssam.

@®IMOIG3 BREICH@BMIEI0 §21QM @JYOD] nfRio BRHWIBIHE0.

12

2

OOICHHIBR0 KE:L
2m

m, m, a)an1 MIMYHUBHH 36O COaINWAERYSNAIVW@IMITI
KEl_pz . p2 KEl_m2

= = @LOAQID
KE, m, m, KE, m,

13

Mfes MV AIBOHO HOAUIVMIMIM ERAIYISWVLIB8 DB I0BHBaHeMenIelo

Q8OO 21OV 01H630. BR@IMIM @A alOAYO0 aleflesanlel.

14

@Rs0Jo FlUdWo DO 1Ejo HNAIG A ®(@J0da0o aMuE1VELIM MR
@RMIVGTSBaNIE]. BR@IMIT HOHAIR 3@ (@JQI00OOD 63T @100
alolwem1Hs3an.

15

B33 omgoﬂm@ @nE1eH@3enielo(F) magaﬂacﬁg 00V1OM@Qo(M) (@JEAUWHOQo(V)
QUGB I@QHNS  QAILOTVIBRRLHOMW(I)  BRYWHWILBMMOAMIG, f = Kkm*vr?
af)dMME®I0. MAMeOS k ©OWHRWBaUMILNO® S@ ULl X, Y, Z af)anlal
LI 6EBSAEN.
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VAN SO O3 DGBAINEOD Qo HOALAAMHNBHUB alB1N6M]2J0@3,
[ML'T=] =k MFILTT P [LF= k [MPILP* [T P
DTAUVCTN QYo HNHASANNIAHADHUT DLIMo 6210 ID3,
x=1 y+z=1, -y =-2 ag)anlsaBem elgloso.
-y = -2 @RYHEMELIM Yy = 2.
@BRlOMOHWE 13 2z =1- 2 = -1.
k @es aflel 1 ag)opamgo®o@3, f =1x m' v r
2
@oLnald f = mTv af)®@aME™9o.

16 a) A @@ C 190, a10® 60330elyo = TR (2nR /2) 1
MLOOMOITm®e = 2R
b) A go@d B aee, oo eesdeale = ZJTTR:”—ZR :
runomomee = V R%+R*=v2 R*=+2R
C) 8@ quMYdem EREMOEI@, Ald® eeBdael = 2R 1
MLOIMITEo = 0
17 - A 1
(@) A QoS aBdHBHVE1000, A:|—£|
(b) A = 4i-3j+k >

oileos |A|:\/A§+A2y+Af
|A|=v4%+(=3)2+1°
|A|=v16+9+1=+26
molmomd A=4 = A1Z3j*k

|A| V26

18 a) ii)emosslendQo 6ASIQYMQESWo @RYEOOMINM  aldlmdsme @elyoje 31w |

Qllalel®ma)no6m.
b) @RYERIVoRBHUIM MA@ JB:000, 5
OAISIQYDNATH@ 1M GUIAHABS BIRYOD: BRYHNo = HAISTIYDN]AABAN M’ )10 B8
@R @RYDHHo.
MV + mv = 0,
@RLOAID MV = - mv
QHS1oel VARG O3 MM EMIGH1EMRQo HAISIWENEQESWo BRYSHOD 1003
al@l@oemo  @eIYndeeMao,  dMWQlal”  afllamo  3lKd  AflalEI®OJ@ISEMATV0
ayafla {lossam.
19 aay A ag)am enilazafl@3 @RyW1G1e8EMIdU3 : 3

m 20ayss aIay @21W1@3 MM h 9EO1@3 BRYWIBHBEMUIUL,

OMEHIB=0 KE = 0, quolmles08220 PE = mgh
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@R 9MA@=0 , KE + PE = 0 + mgh = mgh

(i) aay B ag)am enfla3ail@d @ry@1olasemidgd :
aafles aly @Balwladmlawoe (h - X) 2WoCI1ejo
Vv, @JGalnomleje GRyQoad ,

OB IBR0 KE =

a=gdg,
V2= U2 + 23S of)am 2lLIMIVAAIIG: JO 1@ N@3H1@IM3,

% mv 2

enailes u = 0, V=V S =X ap)am allelsnud

Vv,? = 0% + 29X, @D V,? = 20X

OMeHIB=0  KE = % m X 2gx = mgx.

Ciround

auOle:»od=0 PE = mg (h- x) = mgh - mgx

@R 9MA@=0o , KE + PE = mgx + mgh - mgx = mgh

(i) Qi C agyam nfla30il@d @RYIG1HE8EMIUY :

®alles Ay Va1 GA1VIG af@W0. @REJ0ud h = 0.

OIEHHI@=0 PE=mgx 0 =0

Dfles @RYBYEJEAIWo U = 0, GRAD J(@JCQIWo V, MI0eMo a = g, S = h GrRyWwIad

Vv? = 0° + 2gh @RLOAID V2 = 2gh

OMEHIBR0  KE = % m x 2gh = mgh.

@R 9MAXRo , KE + PE = mgh + 0 = mgh
A, B, C og)an enll3aos81@3 G1yed: 9MA@Re DRIYAISNMAN 3:06MmMJo.

20

() GHHIMTW GAIND B:O0QMD. :
(b) G3»26MIW @RYHH MVoO&HIMM WMo
(nue1BRyee)jB6emo)

GHMTVERY BN B MLAIEMVoaIY BRYWIRIHE”.

"N1000 | BSIBHN” @RMRAINogMIeLIEIE @R  alayaflead

21

M =20kg, » =100 rad/s, R =0.25 m agyan’ @anlelesmo.

MR’ _20x(0.25)
2 2

L=Tw = x 100 = 62.5 kg m*/s

22

a)  mudlesadeo E :% kX

b) goo 2x @RI MIFIWIE3 E1=%k(2x)2=4%kx2=4E

23

a)  @RGAWMILIQle  TVAVQl  AlalAT®IMald®@®]eNam. 8@ Mo

BRYHOQAUID 0o AUBOMIOMFHBAN MVaWo 3132L(q[l12jo®3 mIeIO1OHad @RaOI
GHOQPIMB  HYIQo. aldORAUBAN  H1HNQEMNIUE  allS1HBMME®INSIalo OO
afloe»og” aleflaf avawo 31deellalesemioud miclo QAUSHOVWWIkho &:0WHQo
@BRO@AIS] HhY1LJN2IH:aM BRYCLIIMo :0WQH Qo 9.21Q)o.

b) @R@ERQIy® 00V = mV - mu
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m = 0.15 kg 2
v =20m/s
@RYHNAUL®{IMo = 0.15 x (-20) - 0.15 x 20 = -3 — 3 = -6 kgm/s
24 o = gR2 3
(R+h)’
. ¥
g= —2 =
R+—
(R+=)
g= I8
(9R’)
4
g'=4g/9
m@IMM0Qo = (g-g')*100/g
= 5*100/9
=55%

25 a) "8®@ aVAANG, JOD1OM M@ BIVOMASS JD1H6BBUB O INTWIBG1H80M 1
YD BRSBOIHUIAN BGO HHAWHAMAHMG®HUB (Qlad:Ud) @RYWIDBIHB0”. DI
9OWONMaHEM@I (AUDHBOS) aBHoTRAH® @@lo (Principle of homogeneity of
dimensions).

b) f e eewenm@aum = T-1 ,
1
]__
\/Im’g OHOWOAMHUM = IL — 2
g - L'T
= \/ T?> =T
HSD®OINEOMQo  ALIDOINECODQo  HOWHAMAHNHUY  BCBCalIOLIVE.
( [LHS] = [RHS] ). @o@1mMa@8 quanidodjo §0WHAMBaHM (@JHI0o NA1WEl.
C) A QOS HHWHAMaU = L'T -3 A @os @emlg” =ms . 1
B @os aeowenadauad = LT B @os @emlg” = ms? 2

26 a) (@JOMoR @JBAIWo U =100 m/s

b) Woarleel oI’ 141688 al0q |80l MEIR] 4| GEOHDE® MYalle {lesamn.
aloalsal’ = 2 X 2x%x10x100:1000m
27 a) aemniul 9@ro (Maximum Height - H) 3

ElomInI® 310oWeeAl (@JI0oB(EJEAIWo, V, =V, sine0

oy
®16Mo a = -g

aBQ0Jo QVWOEOWINL! (@Jealo V, = 0
®WEo y = H

2 2 _ \d
V7 - V,7 =28y a)an’ MmaEnolwio
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@®OV® 02 - v,>sint = 2(-g)H
2gH = v sin’0
vesin®6

@RLOAID H=
29

alodn@d avawo (Time of flight - T)
EloMNIMLIOM LIS 2leIMo al@lem1aom3
(@JOQoBJENIWO, V, =V, Sinb

Vo, t=T,

MLOIMIOM®@o, Y = 0,

®JesMo, A =-g

y = vot+%ayt2 af)am” MASHIN1 0.
0= (vosin9><T)+%><(—g)T2
%gT2 = TXv,sind

2v,sin0

g
b) al02001u) @®EURNMAIBIWIER88 alled:Halem cdhiemaal’ O = 45°

@RLOAID T=

28

a) QI80I»HS1m E0IAW1HAd aJ0oNltdo BRGAINEOMENIUE DVWABOM] MIde!]HsaM
A& WHW M3 Boan’ BOIW af)aN AflslHs3amM.
b)

N & N cos

(2] ——
N sin 0 —

fcos ) +— ’j,g_,;"
il
f
v mg
c) maflos R--> QA0S o l0OWOS @YD
B > mioser” cd0eMEN
M --> 22I8aHemPemIgho
all@om1@d nlawo N cos =mg+f sin
N cos 6=mg+uy N sin 0
N cos 6—ugy N sin 6=mg
N (cos 8— ugsin @)=mg
@OIMGD N=—T9 __ (1)

 cosf— ugsin @
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2
@BRD®GaI06E] mTV:N sin 6+f cos 0

2
’%’:Nsin O+ 115 N cos 6

2
m?V:N(sin O+ ugcos ) (2)

(1) @21 aflel rvaaIdd Yo (2) @3 HHIFOMIGI

2
my~ _ mg
cos 6— ugsin 6

R (sin 6+ ugcos )
v’ _ g[sinf+uscos 6)
R

(cos O— ugsin 6)

»_ Rg(sin 6+ ugcos 0)
~ (cos 6—pugsin 0)
_\/ Rg(sin 6+ ucos 6)
| (cos 6—u,sin 6)

@R 1IMIGI
€0S 0 ©:ME" a0®12J0@3,
_ | Rg(tan O+uy)
Y= (1—uytan 6)
OHMIEM” MINEL AL GOIWIEHSQYBR B@  AVaOMOT]INAZ EMAIBMTVAIW
MYOSRHUI® GAIWo.

29 a) 746 ang’
@OV, M = aiydajo (V) X aqvo@B®
= 40x1000 = 40000 kg
g = 9.8m/s’
h=5m
t = 40x60 = 2400s.
p— 40000x9.8x5
2400
P = 816.66 a1g’
30

(@) I =r x p @GRYLHEMAN” MYBHO1Wo.
DD ALANIIH OO @RAIMH:LIMo (differentiation) 6210 ®0@3,

ﬂ:d(rXp)
dt dt
dr dp
= — + -/ = +
dt><p rXx it v Xmy rxXF
= m(vxv)+T (manes (vxv)=0)

@RLOOID a_ T
dt

BR@IV®  EHIHMIWY  BRYSHAUYDLONVODTHAG  MVAVMIRHHIEM” ESIBHS”
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(nue1@RY2L)B6Mo).

(b) @306M1W @RYHN TVoOBHHIMMIW A0 1
"NI0a0}ESIBHS” (MILIBIRYCEJBeMo)  BRDERAINAISIMIELIE108 @R omgoﬂa)c@

GHIMTVERYBNo B MOV BR)YWIR1HE3.”.

(€) WaO aleiMo 1

31

a) LB IIHHBaHEM MTYWAAMDAVA 2]’ magceoua OO 1eI88 @RYH:@aH6M MILlo, 2
_GmM
= R
mégs)q@ Q&MBI0 21LIMMIVN (@000, F = mg
GmM
@R@IMImI mg=——s,
RE
GM
BOQ@W®] ®I06Mo, g= e
E

Mailos G --> OBV BaHMAVATBIB:0
M, --> @alQes moav’
R, --> @21Qes @ryoo

b) swemwImmaLdlal g QYOS PeIETINE: NIy@IwIMmo :
E21QeS Oaldl®eIomIcs, g= GRIE/I
E21QeS Daldl®melom1@d Moo h PWEEMI@3, g, = GM > = &2
(R+h) 204 h
R*(1+—)
R
hy” 2h
= 1+—) = 1——
g(1+7) (1)
@RLOIO ghzg(l—%)

OWO0 &ZFoEMIQo g WOS GEllo OV,

@REATIMMMVAla] g QYOS RI@TINSS NI§@IWIMo
GM

R2

B21WeS DaldlmeIoOmI@3, g =

af)MO@ GANQeS moay” M:§HR3XP

[20MY” = Qigalo X MVI@®(P)]

G_4 3 4
g= EXEHR p = EnGRp ....... (1)
E21QeS Daldl®elamIcd Mo d GRYYOMI@3,
4
g, = gnG(R—d)p ................ (2)
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(2) P (4/3)nG(R—d)p

(1) K E ) (4/3)TtGRp
_ R-d _ R(1-d/R) _ , d
R R - R
d
@RLNOID g, = g(l—i)

@RYPo &;GoEMIQo g WOS Gelio SOV,

32

a. "3@ 100 MNILION1HAG @PEINICINIGE QITYHHUS ERAIQHS MIURILIAITLOEDI
GMABGOMWILIBE VA AILINEAI DSOS BICNBWIG1H630”

b. yBMLOHINDD) Qlaj’ B:@1OWQo AUMEIWo Gal@aM Al énD(ZSTGﬂCS(m(O’S B3 mIelnjo
@JUBODISBIMIEL. S:@10Q AUMEIQo 2l (@JEWIWTHBAM MILIERUZ 0F
2196 |300. (aMN0 2lLINMIVM0). B0V MOIG16.21QEMIU3 DD Al §a00)0
@O0 MANLINZIGAN AVMIBHH Nitlo (*RIGaHM) DAl MURILINIDIVNWI @3
M1ano 21e(1883IM@ I KHIOEMAIE:D.

c. s=vVt+%at’ ag)am aVAQIH0JN0WT @OO®AY e M2l ™ITE a = 2B o)
e181as30. GROIMI@S, f = ma = 2mB

N | =

33

a. @ealwn - A eimwo (Velocity — time relation)
Vo - (@J9008@JGRINNj V- BRANYE@JGRINNj  (@JCRINAIQOHIMS] TVAWo
t Qo @RY6ME, @3,

GAINMIQo V=V,
@l1oemo (a)= QJe0lPa90 ; at=v-— Vo
aMLVOWo t

@R6ERHME VB, 103 V=V, + at

b. avnom - avaw enicwo (Position — time relation)
VotV

Xt
)

M0OMITme (S) = WEIWAEAVe X Ao = |

vyt v0+at

S=(2

)Xt
2v
(=2 +a—t)><t
2 2
S= v(,t+%at2
C. DM - (@Jealw enimwo (Position — velocity relation)

V=V,

®106Mo a = @RE@BOMOWEIB3 V-Vy = at ... (D
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V0+V
quOOMIamae S = ( > )Xt .
_ 28
@REBOMOWEIB3 V + Vo = R 2)
(2)om (1)oa06ne" WM a)omd
2
(Vv + Vo) (V-vp) = TSXat ; V2 —vo® = 2aS
@OLOAI V2 =V + 2aS
34 a) W®EHIdDR0 1
b) mofles m=5kg, u=0, F=20N, t=10s 3
F=ma @gaanam’ Masnolwdo.
aolmosd  a=L=20=4ms?
m 5
v=u+at=0+4x10=40ms '
@@ MIG3 KE:%mVZZ%x5x402:4x103J
1
C) w0l
35 Qa) 1
/
8 {.‘ -
—B6 -
al
= L
—4 -
—2 L
o 2 4
/ MUAOM I @0 |
b) Woanleel oI H1918I88 al0qa |80l MOIMIMMEOHOD Tyalla(lassm. 1
C) i) NIMIAM0 2R \NOW]DBTHBEMINUI. 1
ii) eNIEInjo MNIMIAD0OJo A lOAY0 LloMINIW]TIABEMIIUI.
d) @Woanl@mlae 2 HAVHNAFIOLI TLOIMIAD Mo 2
S = Woalleel cEaIYY” H1¥1eI88 alq |80l
= %x2x0.5:0.5m
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nielo ©alQ @Yol = F.S = 3x0.5 =15 J

36

(2) VRO @RGH MVRLIAD. 1

_ MR’ .
(b) I daneer ="~ @ROSAT MREH1WI0.
VRO BRGH MELIAN A Jd>I00

_ 2
Itangent - Idiameter+ MR

2 2
tan entzﬂ'bMRZ: S MR
I 2 2

I

(€) 2awmioegy@emo

37

(a) qudlmeeidatsmomlond al@ladl, (f), = H, N. 1
afles s - nunlmeeidauemwemosso (coefficient of static friction)
N - eloINO®W MILIo @RY:AM.

(b) mumienaimunI@d @sesmenesl@3, (f) =W, N=ma

usmg=ma
a=usg=0.15x10=1.5ms ™"
(0) mublmeeiBauemem]nag aldlw] elomino® aielemIm” (normal force) ema 1

@RMald@moenWIdlogo. (f) o N, @ownan (f) =M. N.
Maflos s af)m®  aublmeeidaem®emomso (coefficient of static friction)
@M. NUO®LIBaUHMOMINM  al@lW]  AVMIBSHODILIB8  al0q]80llem

@R UWlasaniel.

38

a) EL@®I BMMLLIODIG3 MM’ alflNWMo 6.2IGQYNR QAIaRoflem  BDEAIRI®ES 2
@@ MIAN” Ve af)aM (@J2008(JCaln@™I@3 (aleld@mMEAINo) afledHa No8emINud

@oom welesodm0, K.E=% m v’

_MEMIaIdImelomIsnel MuoIeH3=0 =P . E = —GMm
@@@@;Q@égzo,K.E+P.E=1/zmvez+—GR& ________ (1)

BRMWIHLIGDEMINUWE NDIEHIARR0jo MUOIMICHIB2R0o RNV IMIGI

@R DVABRAOo aJRNIW]TIH630.

DDALRAVoOHUM MVA (@000 Y2 M Ve~ + _G}tﬂ =0 (2)

@A ¥ mve = GMm or Ve = \/.ZGM -------- (3)
R R

GM=gR’ afam 9895003,

alflDOM GAlWo. Ve = \/ZQRZ = J2gR (4) agam” e1€les0M.
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b) aleln@m eI, Ve = \/ %
MM AVAAI:L o  @RMAVAla]  alelWm cn®  alayailead

@R WWlasaniel

C) 061010 EAEMAINOBIPSS alGlEasm CAIN®, Vor = vV gR
@@IMI@, al2ld@M EQAUWe Ve = /2gR = +/2 Vo

alfloOM EQAUWo =,/ GO0 EREMALOCTIMSS AlGlEReM CWNM.

nkleaM [510p)
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