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B — S=r@
BS
>

(f) 360° = 27 radian

Hivfig fazemua wr smenfRa
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AT ® AT DT HIvig faRemud g —
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. 180°=1n
540
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180
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1.1

el wfa den goiv afa & afievor

eI afa

goufa wfa

(1) afs =1 = & 99 v = FEdie s = vt

(2) afe @R a = Frdie & @ —

(i) s-= t

(i) a "
(iii) v =u+ at

(iv) s =ut+ 1/2 at?
(v) vZ =u2 +2as

1
> a x (2n-1)
(3) afe @R a = fraare =&l & O SWIgd

JARS gyad T8l Bl 81 q9 —

(Vi) Spy = u +

_ &
|)v—dt
a=q T g

iii) vdv = ads

(1) s @rofig @R 3= & oar
® = constant 9 = ot.

(2) afg ®Ivfra w@xor fAadre &8 ar —

(01 + )

M 6 ="

W — ®©4
t

(i) o =

(i) w,= o+ ot

(iv) 0 =opt+ 1 ot
2

V) 0 =w02+200.

Vi) Qg = ® + (2n-1) %

(3) afs @i @Rt fgares & &1 ar
SURIFd AHRGU Ygad T8l Bl g1 a9 —

o w
(i) o= dt
o o Jo _ do
(”) (x - t - dt2

(i) odow = ad

diviig Tfa ux ek

JG1.2 6 kg &1 TH ufzar 300 rpm. & IFHR MM BT & | SABT BV I BT —

(A) 31.4 rad/sec (B) 3.14 rad/sec

(C) 0.314 rad/sec

(D) 0.0314 rad/sec

gd : (A
o 2nn 2x3.14x300
Iz, W = = = 31.4 rad/sec
t 60
Ser.3 Iy Al gpeR U W UMY BRd B B oy favenuw 0 = 1.5t + 22, @ fewmr W dr
t=2sec® &I &1 SV 9T BT (in rad/sec.) —
(A) 1.5 (B) 2.5 (D) 8.5
) do
g1 : (C) 0 =15t+ 212 Lo =154
de
39, dt Jatt=2sec = 1.5+4x2 =15 + 8 = 9.5 rad/sec.




3. dIvfig @@Ror

(@ @ a7 # gRdaT &1 R & HIivfg @R
FHEd T |

(b) Aty I W BV AT BT A o, ® qel

t, ¥ W WM @, 8

Profrr wxoT

> =

~  _ 0y —®

* t, -t
Lo
= T a2

(c) @' ua afew Il 2 e e srofrg o
# gRdaw @1 feem # g 21

(@) A= — X<SrIA/ |2
fasr — MoLOT-2

() @M @R o q ¥ @=or a d e
[E BT @

- — -
a = qq X r or a=ar

SiEl ap Wl BV @R

f) i @’ a, = o x v ogEd R A
& argfeer Bl 7|

(@) @@ a7 @Rl anfe |few foedr dw=
ol 3187 ¥ AT =, e Afewr dEad 2

aﬁvﬁﬂww\m&rﬁa

Jql.4 TS Tl fam | gAd U 10 sec. W 240
FFhpy ufad fAFe &1 diofig 97 grd B o
2| By w@Ror BN —

(A) 25.1 rad/sec? (B) 2.51 rad/sec?
(C) 0.251 rad/sec? (D) 251 rad/sec?

gl : (B)
w4 = 0 rad/sec, m, = 21 (240/60)
= 25.1 rad/sec

w,-o; _ 25.1-0
t 10
= 2.51 rad/sec?
<15 10 sec. # UfRY &1 BT 47 1200 F 4500
rev./min. ST 2 | $9 AHATRIA H @l TaBRI
o de Rl —

(0} =

(A) 475 (B) 425
(C) 450 (D) 950

(A)

B9 OIMA & ® = mg + ot

T8I g = 1200/60 = 20 rev/sec
407 rad/sec

AT o = 4500/60 = 75 rev./sec
150 m rad/sec

. 150 T = 40 © + o (10)

(150 - 40)x 2
= o= 10 = 11 7 rad/sec

HTAT tlﬁf(’ gINT 9 HHIT<ANTA ‘EI CEIRIERIEN
BT O 2, A
0 = wgt + (1/2) at?

=407 x 10 + (1/2) x 117 (10)2 = 950 &

FFPRT DI F&IT n 2 |

9C1.6 Udh &R 72 km/hr. BT Irdd A TIHE 8, DR

% Ufey &1 =@ 0.50 m. g1 afe ufgw 20
FIHI ® 91 9h ol gRT Ad o & ol 9
ERT SO~ HIoNT Hed BT —

(A) 25.5 rad/s? (B) 2.55 rad/s?
(C) 0.255 rad/s2 (D) 255 rad/s?2
(A)
HR DI AT,

72x1000

v =72km/h=m=20m/s

T Ul @Y B =TT, r = 0.25 m.
gafery ufed &1 o =,

v
m_r_0.25_ radrs

20 9B q1e BT favermud,

0 = 2w x 20 = 40 7 radian

From o?=m2+2a 0,9 0
= (80)2 + 2 a. (40m)

= o = - 25.5 rad/s2.




9.7 fRM 9 g9d 8¢ U Uty &1 Siviy @Ror
3.0 rad/sec? 8| U®H Ued 4.0 sec H UfRy

ERT 9T B 120 SI9 urar 2| veld &
Uefu § fhds \HI W ufgAr gH B o7 —

(A) 4 sec (B) 2 sec
(C) 8 sec (D) 6 sec
gl (©)
A1 gfed BT DI I ) 8, STd et Yaror
I FAT 2|
3, 0 = wot + (1/2) a t2
A W@E W)

120 = @ x 4.0 + (1/2) x 3.0 x (4.0)2
= Wy = 24 rad/sec

9T g = o' + ot (1)
8T, g = 24 rad/sec ,
®y' = 0 and a = 3.0 rad/sec?
t = 8.0 sec. [ from (1)]
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% aaq fed e 0Z & ufa Siewa gt
BT A YT & dol H R T IRER oAH=aq
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Ixx' = Icm + Md2

43 71 fIg Sl HT S9H TAAE D D
|rd

T om, cM M,

&

T my d my al g 8, e dm @ gl

re| g9 S dva bl m W g ry d my

AW r, el

i) rq+rp=r

||) m1 I'1 = m2 r2

mor

i) ry = —m1+m2

myr
2 = my +m,

iV) I = m1r12 + m2 r22

mym,
— 2— 2
v)I = (m1+m2Jr = ur

m;m,

STEl u = AT GHM Hed © |
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39 Fafia smer @ vl @ Ssa gt

Shape of body Axis of Rotation Figure Moment of |Radius of
v, &1 Imafa guia s @1 Reafa Inertia (1) Gyration (K)
1) Circular Ring | 1) Passes through the centre ~= )
MR R
qdreR 9oy | and perpendicular to the plane
M:- Mass Pg 9 YR dd & ofFad <>
R:- Radius
2) About its Diameter in its 1/2)MR2 R/
own plane /’_\ f‘l (1/2) 2
I B G I deg A UTRd ~_ X\
g dd H
3) About a tangential axis 2MR? J2R
perpendicular to its own plane.
T & Trgaeast & srer
4) About a tangential axis
in its own plane _®_ 3 ) 3
ol & Rerd wet I 3rer | 5 MR 5 R
Y,
2) Circular disc|1) Passing through the centre
gaThR =dhdl | and perpendicular to the plane 2
M:- Mass B 9 UIRd T 9 oTrEad m 2
R:- Radius
2) About Diameter //// f'
. R
B 9 UIRG g dd H Srerdr 7 MRZ2/4 —
"’////////////// 2
NI B ATveE
3) About a tangential axis
Lo 5. 5 NG
lying in its own plane. ZMR TR
ad 7 el g e .(-
|
4) About a tangential axis ) 3 3
Perpendicular to its own plane 5 MR? 5 R

T & oTFaq 3re

2>




3) Hollow Cylinder | a) about its geometrical axis
g I ST 31 @ |
M = Mass DE A IR N B FHR

MR2

R = Radius

L = Length b) about an axis passing

through its CM and
perpendicular to its length

Pg I UIRG 9 TNl b
[SESER|

R? /2
+

N

12

c) about an axis
perpendicular to its length
and passing through one
end of the cylinder
dNE & odNdd 9 Udh RN
| Rd e

(4) Solid Cylinder | A) About its geometrical Axis
o 9 STl steT @ ATveT

M:- Mass @<= | uRd 9 & & —@

R:- Radius HHTATN)

L:- Length
B) About an axis passing

through its C.G.and

Perpendicular to its axis

® g A UIRd 9 377 & oTrdd

MR? M/?
+_
4 12

C) About the diameter of one
of the faces of the cylinder
and perpendicular to the

length .
IS @ ofF¥ad 9 Udh U
3 I 9 uIiRad

RZ /7
_+_
2 3

(5) Annular disk A) Passing through centre

and perpendicular to the plane

B W UIRd 3T ddf W ofad

M
5 [R? + R?]

B) About its diameter
T H IR 9 da H 3feIiq
I B ATeT

//{4//// MR} +R3]
%

4

s1®

>




(6) Hollow Cylinder

LCIRCEIMCIE ]
R4 : Internal Radius
R, :- Outer Radius
M :- Massd
L :- Length.

1) About geometrical Axis
or about the Axis which is
passing through centre

S 1 (T & HRR)
& 9 URd J & A

/R12 +R3
2

2) Passing through centre
of mass and perpendicular
to its length

TYAE bvg q UIRd 9
ST 31eT & ofFdd

(7) Solid Sphere

S el
M:- Mass
R:- Radius

A) About its axis OR
diameter, which is passing

through centre.

d 9 UIRd T AT @

P FHR

B) About Tangential
et Y 3T

0|~
Pyl

(8) Thin Spherical
Shell

T AT DI
(@rretT e

1) Passing through axis
or diameter.

(Hollow Sphere)
M :Mass R :Radius

Thickness negligible

e — Y

2) About Tangential Axis
T uIRd 3 AT

COR I

(9) Solid sphere with
cavity

AreT el &I
Internal radius
Outer Radius

r
R

About passing through
centre OR about diameter

Pvg q UIRd M7 AT AT
P ATgeT

Mass - M

E(RS _r5
5 (R3 _r3

~ |~




(10) Thin rod 1) Passing through centre
udell B9 of mass and perpendicular |l
[thickness is to length ML2 L
negligible % Z, 12 23
re———[ 12
w.r.t. length] T ® | uIikd g
[erwaT$ & ATUe TS & orvEdd
Hierg o]
2) Passing through its one | | >
end and perpendicular to 9
Axis 2 M;‘ %
T R & oA arel
TS & ofFad.
(11) Rectangular | (a) about an axis passing | s
plate through CM and
IMATATRR GRd | perpendicular to side a in T Ma? i\/_
a = Length its plane cm b 12 2V3
b = width IISTE | S=@M &= A WIRT ¥l l
M = Mass a® oad e ad H e——a| ——»
(b) about an axis passing
through CM and T
;?terandlcuIar to side b in . b [ Mb2 b
its plane. om \4 BT 2@
T s A TR ol
b @& radd 3feT dal H ——a —
c) about an axis passing ‘\Ij
through CM and l f , o PR
perpendicular to plane em b M(@” +b7) a”+b
TEE & 9 UIRd da 12 12
@ orEad 31e < a] -
(12)Tringular Prism| 1) Passing through centre —>
2SR US4 | of mass and perpendicular
Side of base is (a)| triangular face ) Ma® %
and height (a) TAM Y 9 uIRd U4 6 6
PYSITeR Belh ———a ——»1
(13) Cone @=q: | 1) About the line joining of
Radius :- R top of the cone and mid . 3 ) 3
height :- h. point of base 70 MR 0 R
¥ & Y g THAA U8B B A
favg @1 fHerrT arell war & AT




(a) — Ma? _b)
Moment of inertia of square plate | Iy =13 =1, = 2
THR e BT STscd ATl I T
2 [ I
Ma : « \91 1
_6 cm: l
i ——
I _(?5 I,
Ma? I
(b) [ Momentum of inertia of cube Iy = va ! !
6 .
2Ma?
9 BT STscd ATE ly = 3a ' f
1
>
—=
-
(c)|In a triangle , M.I. will be If AC >B C > AB, }
maximum relative to smallest side Iac < Igc < IaB
Bryst # S o w99 BT Bl ©
Iqd AieT M| Fad SATET BT 2 | (B c .
Y 3 L
BC
(d) | In triangle , M.I. will be maximum

relative to that perpendicular axis

which passes through least angle
BRIt 3 S BIvT wad BIeT BT
T S99 UIRT a1 & oIFad 31eT
@ TUeT MI et SITeT BT ¢ |

If 6, <6, <05

Iy > 1y > 1y

(e) | Greater the mass away from axis

of rotation , more will be MI.

T w9 goie 3feT 9 g3
ST M 318 81T |




Sec@ ALl R ATEATRA

SER:

8419

$<1.10

afe frd 3 e @1 oA 35 cm. 2| o=
froamatl &1 orguTd @1 B, o HUA 3%l
A AN S A T W VT B IR
2

10 35
(A) {35 B®) 1o
7 1
©) 7 D) =
(A)
RN (A

Iy = (2/5) mR2 or K 2 = (2/5) R?

2 2
orKg=RJ;=35J;=7Jﬁcm

et Y@ & srfe,
[ =1g + mR2
mK2 = mK_2 + mR2 or K2
= K2, + R? = (2/5) R? + R? = (7/5) R?

K—Rﬁ—ssﬁaa % —,/m
-\ T 5'77 Kk V35

foedl ufed & = 4 1% 3 gfg @1 S
2 Ry & e @ uRT: T omeel H

fererd gfg srfl —
(A) 1 % (B) 2%
(C) 3% (D) 4%
(B)
fRd &1 SIed 3y,
I = MR?2

Iog?ﬁlﬂ' I=logM+ 2log R
JAHAT P W,

ol dR

T2 R
s oTsd et # % 3fE

=% x 100 =2 x 1% = 2%

foddl el &1 @ & uRa: STsc ATl
20 kg-m?2 B | M & WU @ @ uRa
STecq 3ol B —
(A) 70 kg-m? (B) 35 kg-m?
(C) 50 kg-m? (D) 20 kg-m?

3.1

(A)
JHR I BT IHT 9,

I

2
Ig + Ma? =z MR2 + MR2 (*- a = R)

.
- 2

5 MR

A~ 2 20X5
fear € 5 > = 50,

MR2 = 20 or MR? =
’

I x 50 = 70 kg-m?2

fodl 3% &1 39 g & AR W @l
A gRa: STeca el € | $9a Y B owaq
wef ¥em & uRa Se@ el g —

[&)]

6 3
() g1 (B) ZI

3 5
©) EI (D) ZI
(A)

FHR A&l DI THT W, Y D FHRR Wl
T B uRd: Sieed 3Tl

2
5
MR™ 4 MR2 = 7 MR?

I:I”:

U & omdq el Y@l & URd: Sisca

a) g O @ @MU 91 F &1 9 Imeel, 9 F

JAqT 9 B fhAr Y@ B I O F FEaq




b)

c) dfewr w4 ¥, T =71 x F

N B AT b RGBT R
T = @A) x (@@ P fhar k@ &1 fag O
H aNaq
= Frsing = (Fsin@Q)r
= (a4 &1 Rerfa Afeer & oad gc®)
x (Rerfa wfew)
- t=Frsing ATd M.K.S # N-M, C.G.S
H dyne-cm qer
famar ML2T2 (ard &) famr & |8 )
rsin@ @ oax Jair Hl FEd 2 |

N

=rFsin9n

W 9,7 @ F @ ®w @I R

N

i, 7 9 F © dd & owdd gds qfa
gl

d) 9 Imeel ud Afew © Rwar faem 9o 4

e)

9)

Rerfa wfewr & da1 9 aF9ad skl 8, eI I8
TR BRI & U9 & em | @ Sl g
afe 91 argel, fUvs &1 amrEd gam &1
Ui ¥, I g JATELT gD BIAT €, a7
gfe <feromad gae & Ydfd ™, O 99
3ol FomeHE BT B |

afs five R e 4§ 3Ifde 9o Hrika @1, @
G 9 TN AT AT g1 3MMe0l & Al
AN & Jed BT T

- - - - -
T =T+ To+ Ty Fecmmmmeee +Th
T =la

STEf | - guid e & Hue S SIeol
o - g T & A HIof @Ror

T - 99 9 & 9 Agel A aoig |
goig Tfy gl 2|

N
- _dJ
T =

dt

r T 7719 T AP BT, g AUl BT A
I &1 31fer BN eIl f4ve Bl gAT I
& e BN gAM & fay ' 9d &H
ERISIEIN

SrEl, ) — e @O 2

SqleNvl :

i) Ugdd BT gl Hier form Siar 2

i) Al # BT ATl TED! W gl GRS B
qEIE BT B |

i) B|FER P S B AN B AT A6 BT
ddhsl Bl BAM & TSI R & U™
BT & |

iv) BFSUTT BT Tl R T VEdT © |

v) Ras®l a1 Ra™l R B8 ool § R
T T R

vi) T @i & foy uga Ra &1 g a1
forar <Trar 21

0
i) a@rmﬁm%mma@‘:j‘d@: 9
0
Aol x Hofi faRemu=s
a?vrmq\vfwsnmﬁa

Ser12 e §, 7 =2] +3) @ F =2] +6 k.
ar o Qe BT AE BT —

(A) +/405 N.m. (B) V410 N.m.
(C) V504 N.m. (D) V510 N.m.
g : (C)

—

T OMd & ,T =° x F

— 7 =27 +3])x (2] +6Kk)
= 12(-]) + 6(-k ) + 181
= - 12] - 6k + 18]

0 i xi=k Jx

[Note : ix i
k etc.]

AT T| = |(-12)2 +(-6)2 +(18)?

= \144+36+324 = /504
Se1.13 U& a9 Smeel 6l v 99 g)ig 9%
Ag ¥l 4A; 4 WHTS H AN
T, A ga—mgel &1 "= BN —

(A) 3A,/4 (B) Ag
(C) 4A, (D) 12A,
Sol. (A
AJ = 4Ay — Ay = 3A, TAT AT = 4
Lo o= AL 3A
' AT 4




3<l.14

94115

6. 9 JH

a)

Tdh UfFY BT Secd SME 1000 kg-m2. R |
forefl &ro1 g1 HIOfg 9T 10 rad/s 21 100
radians &1 HIVT A4 & d18 UfZY HT DIV
9T 100 rad/sec. & AT | 4Ry W T
qre 9 STEU RN —
(A) 4.95 x 10° N.m
(C) 4.95 x 103 N.m
B)
g ST 8 02 - wy2=20a 6
©?-wj _ (100)* - (10)?

20 2x100

= 49.5 rad/s?
T=10=1000 x 49.5 = 4.95 x 104 N-

(B) 4.95 x 104 N.m
(D) 49.5 x 105 N.m
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t =qE x [sin30° = 2

7. ®divflm gaT
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Hivfig gad7 W renlRa
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g7 B IYAUII AT S Al AR MRS
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(A) 0.1 rad/sec (B) 0.2 rad/sec
(C) 0.4 rad/sec (D) 0.8 rad/sec

©)
— len — 2 2
mevr = lo = [m.re + mk“Jo
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a1 =800 4 e
® = q080+480 ~ °: radisec.

1.0 kg TFHF B a%G & AR AN B U
TR 10 gFH) Ufd 31.4 sec. B X A A &I
21 I BT IV FIT RO —
(A) 3 (B) 4 (C) 2
©)

T BT GHAA

o a1 § axg @ W, r=2é—0=1.0m
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qeg BT B AU, = 27, FEI n Ui
ADUVE TFPI DI AT B |

. 1
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(D) 1
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9] T U FeT B URT: BIof HRT BRI ?
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feam gar 2,
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) - - -
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afe o frm erodnL, Ep o I

gfg | foraa & an E; o« @?

mJﬁﬂﬁaﬁaﬁ,Eroc%

B Gl gHY -
go1 el gRT fpar T Brd = goia i

ot # gRddq
w (o) (3
T AT R

afs w13 v goia wfq & | @ &
TRy Y BT B, A UvE B A Fort TS
Soft AT NG AN SOl R & RIER Bl
2|

. @A ool = E, + E
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FAT FEE 2| Afe s AT SOl HHI:
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Ui BRI g3 aR] B ANaSl Holl
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AT Ky @ Kg a¥g3il Ad B &1 TIfast Sl
g, 9T AP BT HIVg FIT J & @

Ky J2721, Ip
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Jal, = = 31.4 rad/sec.
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= 5kg m?2

(B) 2.465 J
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1
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W Linear and rolling motion of a body

LLEEELR on inclined plane

I4T 25.7% 39 MATdR I fedl a9 R 97 e

3<I1.26

3<r1.27

Jebddl 2| HA Holl BT AW AT GO et
Sl 8, B8O -

(A) 2/5 (B) 3/5
(C) 2/7 (D) 3/7
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A Sl
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1 22
Rotationalenergy 5 © 2
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fag R fhyerd gY v awm & ugaar &1 Ifx
ST B SEE deld & wU A gl dl 3AHT
ad & freaw fosg w— uges 9 I B8R —

(A) v (B) V2 v
1
© 7z Vv (D) J2/5 v
©)
fae 89 , a =g sin 0. 3
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TSI & U 9y &) 337 0.4 Hiex 81 <)
foRTTaRe | 20 WHvS dF 1.5 ST /AU
@ PIONY ROT A @RI Bl 8 | $9 AHITRIA
# ufgar )T qu @ qUT gEaT W@ AT
A BT —
(A) 120m,12m/s
(C) 1.2m,12m/s
(A)

ufear g™ H fRmERen 4 € (w,= 0),
t TR H Ufed BT BIvi fawem

3<r.3

(B) 12m,12m/s
(D) 120m,1.2m/s

1
o,t+ 5 ot

0 = 5

1 ~
0+ > 1.5 (feT /AHvs2) (20 Ahvs)2

300 eI

gfed &1 3531 r= 0.4 Hex 2| 31 ufey &1
G faemoT

s=r10

= 0.4 Hrex x 300 XfS$I= = 120 Hex |
I8 ufdd gRT 99 @ TS 1 7
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=0 + (1.5 eI /AHTE?) (20 AHUS)
= 30 &7 /Advs
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(A) 31.4 rad/sec (B) 3.14 rad/sec
(C) 0.314 rad/sec (D) 0.03 rad/sec

(A)

. 2nn 2x3.14x300
Jel o = =

t 60
= 31.4 rad/sec

foell Aley @1 TAUe JA—MEel | BV
TRUT YT dRaT ® R o= 3t—t2 ¥ femr
ST €1 URT W 2sec. 91§ o0 = 0 B, o
6 sec. 91g HIVIY I BN -

(A) 10/3 rad/sec (B) 20/3 rad/sec
(C) 5/3 rad/sec (D) 1/3 rad/sec

(A)

d
a2 o =3t-t2 = — =3t—12 or

dt
do = (3t - 2) dt = [do= [(3t - 1) dt

3t
Tt T3
8 10
t=2 @ q’\f,co=6—§=?rad/sec.

Jf6 2 sec. 918 BV TR YR T AT
6 sec 9rg I ®IVM w@RUT WA Sreriq
10/3 rad/sec.Xg |
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Ih B, F3rsar 30 cm A fRrAmTAR AT e
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(A) 5 sec (B) 10 sec
(C) 2.5 sec (D) 20 sec
(A)
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T A =P AT =B B AT
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Sis o 2| 39 fera &1 el & |
@ A TORA dTell e S, BS P oFad 8l
@ gfRd: Siecd Imeol R —

AEMRZ BEMRZ
(A) 5 (B) 5
5 5
el 2 -~ 2
(C) 5 MR (D) o7 MR
A)
2 2
I-EMB +|\/|(2R)2+—|\/|B
5 2 5 2
21
- = 2
s MR

a1 g3 f$%p Aden B e geum 9 Hierg
qHM olfds S uerell @ e dp 9 dg
(dp > dg) B 1 I STB dw A TOIRA aTell
TAT IR T R AHaq A b IR STscd
el I, 9 Ig, & @ -
(A) I, = Ig

€)1 < I

(B) I, > Iy
(D) I > Ig

3110

3111

2 2
Mala Mgl
IA - 2 sﬁ—\’ IB - ’
Ia i
Ig ~ r2 (" mp=mg) - (1)
39, mA =T I’A2 t dA y mB =T rBZ t dB
SO, T I'A2 tdA = TEI”BZ t dB
A _ 9
a r82 - d. 7 (2)

To T dy As da>dg I l4<lg
HCI 317 & SeME & $vs a1 97 & ofwdq
3T » uRd: STecd ATEE BAI -

(fear &: gaRmanforas g1 = 1.3 A,

FARE BT MVIH ¥R = 35 AT,

gre™ &1 gagdaE = 1.7 x 10727 kg)

(A) 2.79 x 10747 kg-m?

(B) 27.9 x 10747 kg-m?

(C) 27.9 x 10790 kg-m?

(D) 2.79 x 10790 kg-m?2

(A)

TN BE B URA: S Y | = url
_ o __My.Mc

W= S @ =

1.7x10727x35x1.7x107%
T 1.7x107% +35x1.7x107%
= 1.65 x 10727 kg
. 1=(1.65x 10727) (1.3 x 10~10)2
2.79 x 10747 kg. m2.
PIg GIAF m ST r 5507 & b A dSh &I
2, ad ®U ¥ Bl W tIAHTE § h SAR
iRar 21 9% &1 Sew Smerl BRI —
m(g — 2h) mr?(g-2h)t

2]
2h 2) B 2h

m(gt? — 2h)t?
2hr?

(A)

m(gt? — 2h)r?

(C) oh

(D)




Bl

©)

h—1/2at2ora—&:>oc—i 2n
t2 roort?

19

agl mg-T=ma=T=m(g-a)
T=IaorTr=Ia orm(g—a).r=Ia

m(g—ajr
N [ = Mg-ar _ i
a 2h/rt
2]
m 2) 2n

SS112 1.5 m d9TE T 0.1 kg &1 Uh TS &I AHTS

S g Ud bw | POk drell el b IR
g oYl Iy € T Uh TS Bl B B
e @ ofad Ud b ¥ ToRe drell 3feT
S URT: rewa amegel I, & df Iy x L, 8rm
(kg? m* #)

(A) .15 (B) 0.25
(C) .75 (D) .35
(A)

M2 0.1x(1.5)2
11 = =

.01875 kg.m?
12 12 0.01875 kg.m

M2 0.1x(1.5)
b 3 3
I, x I, =1.4 x 1073 kg2.m*

0.075 kg.m2

Now,

SS113 OF T 98 9 yAd BT gadE P g

Prear Q €, RErgaR @aRed g | 59 e
®T yy' AT B gRa: Sfecd MY § -

y
1 2
3

7 Y 2

_ 2 = 2
(A) 5 PQ (B) 7 PQ

2 5

=z 2 = 2
(©) 5 PQ (D) 5 PQ

34114

3115

(A)

JAg T &1 yy' & URT: T ATl = qerd BT
Tl & FATOR W3 @ & URT: STecd et
= I, = (3/2) MR?

=il UPR qorg 2 BT yy', B URE: Siecd el

I, = (3/2) MR?
gag '3 BT yy' & URT: S MLl = gord
HT AN b IR S ATl
MR?
2

yy @& uRd: & STecd ATl

=1, + I, + I3 = (7/2) MR? = (7/2) PQ?
|E fdPeu (Vo srerar 3ifded) gl : veaas
AT @1 UH Udell dMdHR wic ABCD &1
®IC B T b a9 drs O | oIk arell
T o URd: e Amgef 1 =

I3:

4
N 1
A B
0
D C
N,
(A) Iy + L (B) I3 + I,
(C) Iy + I D)L +1, +I3+]1,

SiEl 1y, I, [;a,<ie & aa 4 Red 1, 2,
39 4 3&l & uRa: HAM: STecd ATl B |
(A, B, C)

TG AT D AT B ATAR

[ =1 +1, =I3+1,
TR ©Ic b AAMfT |
I=1,+1, dem I3=1,
I =2l, =2l 3o

T UBR I =1, = I3=1,.
SO

I:ZI1+12 = I1+13 = 13+I4

- ~ “ - ~ ~
fear @ r =2i +3j T F =2i+6k. dd

reEt &1 "I BN
(A) V405 N.m. (B) v/410 N.m.
(C) v504 N.m. (D) ¥v510 N.m.




g : (C)
O R 5 T =7 xF
— 7 =2} +3])x (2 +6k)

12 (=j) + 6 (=k) + 18]

—~12] — 6k + 18]

—

=0, ixj=k jxi=-ketc]

AT | 7] = (-12)% +(-6)2 +(18)?

= V144 +36+324 = /504

I31.16 THRY AT UfFd WR SRS TAMEL! SHHT
BV AT AG I 4A, B H 4 sec BT 9
oIdT § O 9ol SmETl & A’ 8R —

(A) 4A, (B) 12 Aq
3A
(C) Ag (@) =+
gd : (D)

gl T = Hofg Faw # gRadT & )

dJ  4A,-A,  3A,

da - 4 T 4

SE117 m AT T r 3591 BT Uh 99 fed gvor
T g0 SiF U & HW [FARI IR I@T 1T
2 | TUY TIAT B Th ST dof IR Uy
T 8 dUT 39 SN & U RN H UH drec!

el | dToc) BT NI RO IT

® T ® Wrom

2mg M

©) M+ 2m (D) mg

gd : (C)
M

—) 1) O
@
T h

s (2] ¢

Q¥<1.18

3119

mg — T = ma
T=m(g — a)
t=la=rT = (1/2) Mr2. a/r = (T
= T =(1/2) Ma
From (1) and (2), (1/2) Ma = m (g — a)
M+2m _2mg
2 M+ 2m
SURITFd I8Nl H, 91! &1 h $Hars I FRA

W T A -
[ 4mgh j”z [ 4Mgh j”z
A) | M+ 2m B) | M+2m
mgh 1/2
NES

. 2mgh 1/2
(©) M+2m
(A)

AT h Sars IR TR dree! &1 9 v 8l ol &
3d, v2 = u2 + 2ah"

_ _ |22mgh  ( 4mgh 12
v=d2ah = iviom) T (M+2mj
m,d my, TFHF B & aRY ST S B
PR W 9 | SKI m ggA™ 9 R Brean
B R @ ol €1 afe my > m, e
PT @ROT BT —

a=mg, = a-=

—Jm
R
L omt
AN\T,
[Im,
my —ms my +m,
A B
( m1+m2g ®) my —mj,
my —m, my;—m, +m
(€) m; +m, +(1/2)m (D) m; +my, +m

©)
m4g - T4 =mya
T, —myg = mya
(Ty=Ty) + (my+my)a=(my-—my)g
= Ty-To=(mMy-my) g-(my +my) a
T=(Ty-Ty))R=1Ta
= (1/2) mR? (a/R)
= (T4 =Ty =(1/2) ma




$<1.20

3<r.21

FTHEROT (i) T (iv) A
(1/2) ma = (my - my) g - (My + my) a

= a= —M~M2
m;+m, +m/2 g
m g9E 9 R f35a1 &1 U 3 99 el

Tyr fRd afast g W goiE wRar 21 &1 Uh
FHE A dod R faudl @1 siRar «
ded B 2l At e fm 9 wrer 9
al yAE SN H TArd 8 —

— OO
5 &

Mmg Mmg
(A) (M+m) (B) (M+2m)

Mmg Mmg
() (M+3m) (D) (M+4m)
D) M

—OL 0

mg — T = ma
mg — T = ma

mg mg

SENEG! H‘-I“Ifb(”ll' @
2mg — 2T = 2ma
Tt=2T)R=1a
= (1/2) MR2. (a/R)

THHEROT (i) @ (i) |
T = Mm
- M+4m 9

Note : Also a = 4mg (M + 4m)

T avq TIaT STecd et 3 kg.m?2 2, favre
# 21 39 6 N-m 9 3mgel ¥ 20 sec. &
gHIT ST & a1 fhar ar sl 8N (S H)

(A) 24 (B) 240
(C) 2400 (D) 24000
©)

AT T 9 ATELT A, PV @ROT 0o I
T & @ 1= Io
el 1 o I gU 31l o URe: wreed ST |

3<qr.22

19

7@ 1t=6NmandI=3kg.m2

A

IR H q%g faRm # € (g = 0). I§ B
RO o b AENT 2 sec. Th FAN 2| 3
AHITRTA W 9w BT HIofig favermyE
0 = ot + (1/2) o t2

=0+ 1/2 x 2 x (20)2 = 400 radian

39 faxemus # foar o e

w = (I et x faReImue)

=1Tx 0 =6x400 = 2400 joule

3 FU AT B fRoEgaR wfd @R @ 21 39
& A®T B @ AUeT HIof gt 8T —

VA VB
\\ //
A« r —-B

Va +Vp
r

(A)

Va — VB
r

(B)

Vg SinB, — v, Sin0y S .

(c) :

Vg Sin0, + Vv, sind .
B 2 A 1’EW%W,§[

(D) .
©)
XTdyd R ged o W

Vy = —Vvp Cos 04, v, = vp sin 04

y
V'y = vg cos B4, V' = vg sin 6,

y-318T & AT AP B & HTUeT 9

(v sin 04 — vg sin 05)

SV = F ox o 9fe Vaeee y-Rer § @
ud A &1 Rerfad afesr B & Am9eT Romcde x
feem & © 3 o, <feomad faem # sFm ud
® P HMHT

Va SinB; —vg sind,
w = r

) <t

(VB sin@, — v , sind,
r

) v




9<r.23

3<ql.24

9<1.25

T HUT x-y del R A B 8T & de0l $9d
U B UCH X TAT y & b AR v, oIl
vy 1 et fag @ aRa: rofa da g —

W mk by —yvx) @) 5 vy —yvy)

© mik fxvy=yvx (D)5 v,y

(A)
& S & & @i wa
- - — N - — -
L=r xp=r1r xmv=m(lr x V)
i ik i i k
=m XY oz xY 0
Ve Vy  V, vy vy 0

= mk (xvy—yvx)
10 kg SHE 9 0.4 m &9 &I R7 39+
Saifaefra @1e7 @ gfRa: 1200 gdax ufa fide
P W W YU PR G T Sfecd S g
EFTUﬁ'q AT HHEI: BN —
(A) 0.4 kg-m2, 50.28 J.sec
(B) 50.24 kg-m2, 0.4 J-sec
(C) 0.4 J-sec, 50.24 kg-m?
(D) 0.4 kg-m2, 0
©
R &1 Sarfida et & uRa: Siec@ armepef
=RT & &% 7 I W aWaq AT B IR
STecd JATel
= MR2 = 10 (0.2)2 = 10 x 0.04 = 0.4 kg-m?
g B Far

2nn
J=lo =1 .
21 x1200
=04 x T = 50.24 J-sec.

m SHE BT U faedacer fodl fews @l
IR R v T | amErad feem | iy w @I
2| fep o7 Srol e & uRa: STewd amepof
2 der ¥g <faronad e # o wrof 9 @
g9 8T 2| I} fueacer gar 9= ) T,
ar fes &1 PN AT BT -

A B Io +mvr
(A) [+mR? (B) I+mr?
Ioo—mvr Io—mvr
C) —— D) ——
©) [+mr? 0 I

3<1.26

3<qr.27

©)
Fofig Ha w@keaor & | | feeee @
wHT A gd I FdT = feEee & v
@ 9rg BV AT

= lo-mvr =( +mr?) o
_lo—mvr
" l+mr?
2kg G&HE 9 0.2 m 31591 &1 s 31 91 3
rad/sec. & ®IVIT 97 I 3T TFvT & 7T 3reT
% gRT: oI &R &1 7 | 0.5 kg BT Y SIATT
ST 5m/s ® o9 W 99 TR THNal &, fud
SITdT @ | SFPR B BRI ol | BT 81—
(A) 6.25 J (B) 5.25 J
(C) 4.25 J (D) 3.25 J
D)
POy AT & WReoT g A eFdy |

Ugel Bl o

= TFHY D 91 PIOT FAT (i)
BT TIHY D Ugel HIVIG FAT

Io = (1/2) mR2 ®

(1/2) x 2 x 0.04 x 3 = 0.12 J.sec
AL (i) Jgyy + MpVR = (1 + mR2) ®

ol
Jq

cyl
0.12+0.5x5x0.2
= O 1/2)x2x0.04+0.5x0.04
= 10.3 rad/sec.
(CFPR & Ugd fAdra @ IS)E
= (1/2) Iw? + (1/2) mv2
(1/2) x (1/2) x 2 x 0.04 x 9 + (1/2)
x 0.5 x 25 = 6.43 J
(TFHR B q5 B H IOt ) E'
= (1/2) I'w'?
(1/2) x (112 M + m) R2p?
1/2 x (1/2 x 2 + 0.5) x 0.04 x (10.32)2
=3.18J
31, E-FE=643-318=325J
3 fPellu™ S| &1 Udh B fhdl By
g R Rafest st U (r) = 1008 5o 2,
@ yqd A Y B BT | b ot qern
PO AT TR ITBT HeT 10 Hex Hrsardt
g BAIT?
(A) 2.5 x 10%J, 3000 kg m?/sec
(B) 2.5 x 103J, 3000 kg m2/sec

(C) 2.5 x 102J, 30000 kg m?/sec
(D) 2.5 x 102J, 300 kg m?/sec




Tl -

Y<QI.28.

(A)
Fo7 Hi(aRadf) Rerfors st U (r) = 10r3 5 |
A HUT R HRING g

F=o o302
T T

I BUT P g A B o
mv?

F=— =30r
r

m = 3 fuT g r = 10 Hex W W
v = 100 Hiex /AHTSE |
g IfT d BT B FA ot

1
E=> mv2 + U(r)

1
5 X 3x (100)2 + 10 x (109)

2.5 x 104 e
BT BT BV HAT:
J=mvr=3x 100 x 10

= 3000 fFuT—Hew? / AHUs |
|E! fadeu (v srerar aftrd) g - s
Ba TAT GIATET 8m &I THAHE B faH+l
st A gx & € | <1 g g™ = m g 2m
S 6 wHen: 2vd v aTal | 99l afaw ad
H A 7, B8 W THIAA &, TAT TIDR & UL
ge ¥ e 9 © | Afe g9 s & aRa:
PV A, HA Holl ToAT TFA b7 BT dT
HHIT: ®, Ed v, Bl Al TFPR & 1%

21;1II

H—— 3a —

Al

C
. |B

— a +—2a—

:
"2
in

(A)ve=0 (B) ® = 3v /5a,
(C) ® = v/5a (D) E = 3mv2 /5
(A,C,D)

T I 2m d m B W <hH R TS
P RIER R T (TS 2myv) faoRia feemai
H Q2| 3 TIHR B 91C B DI BIg T
Tfr T8 B, i BS & THE dYe &bl
R A I BIAr 8 (v = 0).

Q¥<I1.29

9 AN g B 9 faus o ' dr g1
e g @ C @ UTRa: HIofia |awr
BT |

T gRfE Hrofra Haw
Jy=2mva +m (2v)2a =6 myv a.

TIHR D 9 B dAAT SHA fUuS Qi
TIAE (2m 9 m) A = C & uRad:
B 9T @ F GO HRA | B (GFHA
8m dUT o+ T8 6a ) &1 C @ URka:

2 2
Sreca areo N;é = 8mgt;a) = 24m a2 §

qAT 2md m P C & URa: STsca g0l HA:

2ma2 2, 9T 4ma? ®| Id: TFHR b dIQ
ferg &1 B FaT

J¢ = (24ma? + 2ma? + 4ma?) ® = 30ma®
BV HAT ARG A Jp = Jp g™

6mav v

= 30ma?  5a°

e @1 By i ol
1 1 2
[51w2j= - (30ma?) [éj

e SN r B @ Uy R oeud ol 2
ufgd &1 e &fias § dem uRa: s Siecd
ALl B SR B UH RN IR YR mg qrET
S &, R gad wu 9 R faar S 2
h & fiRT ), 9fgy &1 Sl a7 8rm -

2gh
(A) I+mr

2mgh
©) V1+2m
B)
mgh = (1/2) In? + (1/2) mv2

= (1/2) 102 + (1/2) mrém?2
I 2mgh = [I + mr2|w?,

[ngh i|1/2
o = 2
[+ mr

3
= my2
5 Mv

2mgh

[+mr?

(D) y2gh

(B)




9e1.30 m T¥EH R f3oar & 999 W foud) yReEE

Q<T1.31

SNl B U RR W m g9+ dfem 1T 2 |
S SUH Pl Bled UR SHG] R0 BN —

(A) g (B) g/2
(C)g/3 (D) 2g/3

D)

1 1
- — 2 4+ — T2
mgh 2mv+2I(o

1 1 1 3
- 2 21 v2/R2 = 2
2mv+2[2mR]v/R 4mv

2ah [ v2 = u? + 2as]

3 2
mgh =Zm><2ah =a= 39

AMT gefl a1 R TR @R G A9 g
T k gedt @) goia T st 2| afe gedft
DT ST 2% DT BH AT AF O AT FH H
IRt w9 8 oar —

(A) g ¥ 2% & & KH 4% $H
(B)g # 4% @ & KH 2% HHI
(C)g ¥ 4% & gfg KH 4% &
(D)g & 4% & & K H 4% gfg

©)

GM

RZ

Tl WE AY OB o W
log g = log GM - 2logR

= Jlogg=1log G +log M- 2log R

D JqHAT B TR

g SMd ® fog =

ﬂ—o.'.ﬂ Zﬁ
g M R

ar: gfaera uRad= g

A
B ngmo =%X 100—2%X100

gfe Brsar 2% &9 8l € vd qrfe aiREl
frrg € e (o AM = 0) so

-2
2| “£R|x100
x 100 =0 - —1%0

N Y /= 40
g R 4%

Q¥<]r.32

gl -

3<q1.33

|HE w9 ¥ goia s sof @ fod

1 1 2 1
_ = Z(ZMR2\2 = — 2 2
210) 25MR)(0 5MR(0

ard: ufaera afRad=
AK AM AR

= ?x100:Vx100+2Fx100

K =

+2 ——

5 W x 100

AM = 0, AR = —2R d AW =0
= -9 AR T (q00 ) A" -

AK
© T X 100 = - 4% (KE., 4% %7 HESISIRS!

[ STecd amgul &1 3 el o bl =a
FHAA TR ol 2, df guid It ot sl

(A) 100% (B) 50%
(C) 28% (D) 72%
©)
el BT A & gRd: STecd 3rmeot
2
- £ 2
I 5 mr

7ol Tfast Sof K, = (1/2) 102 = (1/5) mr2o?
¥ st 9t K, = (1/2) myv2 = (1/2) m.rw?

7
— mr2m?

e Tl K=K+ K= 75

arq ﬁ><1oo0/—1/—5><100°/ = 28 %
K °~ 7/10 ° - °

U L THTE B U HHE Udell B8 Th RR |
FCHI K & AT S f IIFh? U Have ol <
H AR ST 8, S $I oI TfIeT it el —
(A) (2/3) m2f2 m{?
(B) (4/3) f2 m{2
(C) 4n2f2m(2
(D)0

(A)

BE T A D oad 9 qad g F oA
qrell 31T & URa: STecd IITEol

M¢?

3

goiq s Sl

[ =

M¢2
K, = 12 1o? = (1/2) 5 (27f)2

= (2/3) m{2.m2f2




9<I1.34

3<l.35

M EadE 9 L dTS @1 Udh ddell 88 PQ
et ta v P oyl g7 2, Ut H
ws SwnER g Ifs 9 aav Rerfa & sier
SR T B R THRE R sFHT HIofig 9
BT

(A) 3g/L

(B) /g/3L /
(C) 3g/L
(D) oL i

© ’
Bs PQ® fIg P9 ok dTell 9o B8
A A8 D URd: STecd IITEwl

mL?

1= —

3
ol WxevT © Ragra 9

Mgh = (1/2) In?

L2
= mg (12) L = (1/2) mT ®

39
L
1kg @ 2kg TFHME BI & IRV 3m T B
% IRl R =aRea g1 I8 Bs Mo &
TIAM ®vx @ uRa: 10 rad/sec d By
9 W AR Sl € | Frera @ el i

oIt Brfl —

= ® =

(A) 150 J (B) 755 J
(C)300J (D) 400 J
D)
1kg 2 kg
CM

Ox | O
& M —>
AT e @1 g@HE s kg S9HE |

X W T

3q THAM Bw b URT: G AT = 0
=>1x+2@3-x)=0o0orx=2

T TIHE dw 1kg ¥ 2m T W TAT b
2kg ¥ 1mTgh W B

1kg TIE @ o™ & gEWE & A
oA dTell 9 B8 & oedq 318 & URa:

TS JTTel

3<1.36

1 rod, I = 1.x% = 1.22 = 5 kg-m?
3l UBR  2kg GHE @ forw

I, = 2.12 = 3kg m?
@l STecd AT

I[=1,+1,= 8kgm?
goiq Tfas ot
= (1/2) |(02=(1/2)><8><1OO=400J
(IHTE B TE B b RRI R g g
M, T My R 8 € | B8 Bl SegHIe Y
2| TS B OB IS b oFedd AT b
R GHART ST € | B8 R U bl Reafd
2 s oA arell 3 & uiRa: B @l Hivfi
T O F I R AT SR HRAT T 7

M, M,
(A) M, + M, (B) M, +m,
M, M,
C ¢ D ¢
©) Wy -m, ®) My -m,
g (A) |
C'ﬁco
M
1 |C M2
® I °
< X >i< (l-x) —>

AT B B fdwg C ¥ o dTell A& b
IR PIOT I @ F AR S & d21 C &Y
gEEE My g R Anjph X 21 frem &1
39 38 & URa: e ITEUt

I=Mx2+M,(r-x)>2
oS B gaM # fear war ad W,
B gRT AIfid goid Foit 12 1 w? & aRT&R
BT -
W =121 02 = 1/2 [My x2 + M, (7 - x)2] 02
W& gaa9 8F & ford

dw

o
AT 2My x — 2M, (/- x) = 0

M,

T MM,

AT X




