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1.0 = at + bt? + ct® Yovor SLllu 2ict? 82 dl dell sleflal wdat
sedl el ?
(A) a+ 2bt — 3ct? (B) 2b—6t
(C) a+2b—6t (D) 2b-+6¢t

2. M el m e0Lall ol $6L R el r (Aowdletl ddoustz ueL u?

SU(ct 52 ©. W dAHell RAHU (B ALt Sl cll 8Ll ovsUsll
{Ljear}g Sedl el ?
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3. M 0 el R (Al ehRtelal 20owtell svscets{l ALSHLAL I .
M oL L AveAML U dl T (A R ol ALs slldlstt U8l sul

&l ?

I I

= R

4. 0.6 kg e LRl Hleuglsll 20 em Hill UALR oLl 2Ha
HleRudlal dot vatel peycallel vscotell ALsHLAL Secll auu?
(A) 0.074 (B) 0.104
(C) 0.148 (D) 0.208

5. €& uelef ALsollcl §2 cul?,dell olell sellell
(A) a2 sleflal ossu ole HLet Sl

(B) dvu{lu 055U MLl Vel Lol o5sU AL QLU

(C) vl AU et Bl SLMlU 255U AL Sl
(D) ol Vol slelly ossu oial B2l el

6. 2§ Ul 30 cm otl USL UR §2 © W Uslell WLR(ALS A2 2 rew /sec.
© ovdle U s2c Blef 28 e el uglal st 2ide 25m elu
dl 98tstl slellu Wil rad/sec 2 Hi Sl el 2
(A) 0.94 (B) 1.2
(@) 2.0 (D) 2.5

7. e Hl ol wde A el B otalldd © Vel (oL e s 1 ial
dr el VSIS eysH ¢ B 1/4 . A el B oll vScetell ALSHLAL
I ?¥a I el dl dHell aealell 2oiel .

8.

10.

11.

12.

13.

0.1 m (AovuL eRlecl 28 acdoust? dsdl (@(&ad dovel) YR 2 kg
£0Lell 5 S O, dSclloll Sog HLell VLol ol AH A clod wata
atalla vscelsll ALSHIAL ... kgm? AL
(A) 1 (B) 0.1
(Q) 2 (D) 0.2
. s Rotell dell et ol 2AULUR vScelell ALSHLAL Seell a0t ?
(A) MR? (B) MR?
2 o
MR? (D) AUl &l
@ =
BUUEL LR ULSLR HLS oLedlell GLaLS, HetlH vSLE e e0

RAHLeL Sl cll dMell gReuMH e Sesel cot ata vaictallel
eyScelell ALSHLAL Slell HLS HetlH &2l 2

catel Anclletal (el RAvial 1 detl Y dLdtal Qe
RAqCle soc US . 4 (Aeitet A1 s2al ML 2\ sl AU 2

(A) clatell HeHL (B) clatstl gReuH Lo Segell
He L

(D) dat uRell 3 dAsl oletsil
Sl UL (G1g ue

(C) clatell 8L el (Ggue

3§ AOlARA ABCD (BC = 2AB) HL eyetctH evScetell ALSHLAL
6 valel visjasall el ?
aE B
Ht +F
D GI C
(A) BC (B) BD
(CQ) HF (D) EG

m €0 el | Aol dRlell ANLetl He (Grg 4 Dslell

nep{lell YRR el ate iocalla vscatell AsHiaL Secll
)

2
(A) Ia> Ip (B) Ia =1 A M (B) fomi?
Q) Ia<Ip YR Lel? Al 42 ) .
(D) ¢ e r ot cllRcl(eLs Heu (@ g (D) Jgm
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14, Aot g 2 SIS Ll dsclell (vl 0.2m i 0.6 m
O.cll dell et 2eicallal vscatsll ALsHiALatl dRldR Secll
A7
(A) 1: 81 (B) 1:27 ’
(©)1:9 (D) 1: 3 ‘
15. 10 kg oll USL oll cloll et oL BUULR VScelell ALSHLAL 160 kg — m?
A cll dell AsHLst (Al ... m el
(A) 10 (B) 8
() 6 (D) 4 H
: A) =2 B) x =
16. ACL AHLel UlAoll ALsSl Vell ol [ e e M & A WS\ 7 E c; v 2” ((D; f:l quk% odl
21812 oletidalHL 2 dl dat ol A ofl 818 25 otloya vactallal y== N . .
ovscerofl ALSHIAL Secll 2 ? 23. A5 dscllell slollat 55U (a — bt) lad,ctl ol (Fetz autat, il el
2 2 sod], slellu 2eulelld? Sed] auu?
(w M ® ) P e
2M? 4AM? 5 2, 2y,
@ = (D) = (© @b (o) &=
. 2b 2a
17. 2USHIBLRL 218 048 o Ul eellctt Hvot USS © (MRl B o8 24, p ot  Slo1el BLsuiel clLlell oletlaaiil 2id & .dusll
o5l YL UsSEll ©) W ofSell clevel I/ Sl ol HIQLRA SLRL oS Beval ry 2 ry O.dell vSceloll ASHAL 1, 2 T, B0
UR clalg o8 Sed a7 L/h =48u,d 2 =
e [ () 42/ (D) 4/
N : 25. W s dscllell dell 2tat o 2R vscasll ALsHLAL T &l L
: Aol Aoy AHACHL &AL uels el LR el vScetsll ALSHLAL
l secll a7
o (A gf (B) 31
. 2 D) 21
(A) wiaBuaatgiad (g Wg al3uLa it stetell (C), 21ES L oLl ,( : o 0 2»1
; . 26. L clottdell A(NuL oL HIRRLL VeIl UR ©. BSL Uell 218 HILRL
o el (s ot YR L3 eote] devetolol Aol . dl ofl v HIgLR 4 Dstell
(C) Waalsuia < stetsil (D) Wa elSutorsll sLetell $ed g2 &l?
(e (EoLHL (SoLtL (A) L/3 (B) L/2
18. 8 ULl cllR Vel douls 1 24a g0l M © el cllollal 454, ada () 2L/3 (D) 3L/4
olellaelHl 2Ud ©. dl dlell HsL uLlell ugtR audl el a 27. 28 R Awdlell el dell wstat ¢ 24 oflw 4R Gewuell dsell
sietctallal svscatell ALsHL Secll el 2 el vstad /4 el ol dxetl svscelefl ALsHLaAL ceRletl Riolu
M2 M2 oflotl U8l sul el 2
(A) = (B) — (A) I, = 64, (B) I, = 32I,
(©) 2M 12 (D) Mi? (C) 1, =161, (D) 1, =1I..
o 27 28. 1 ollyclloll el LM Alasu €lo €0y drletel AR ctscllell
19. aSuiaet A8s Stetetl slell 4oL seedl a2 Soglell 2l etcctel dot et piogaalle vscatefl s
(A) % rad/ sec (B) % rad/sec Secl elu?
2 2
(C) 607 rad/sec (D) 307 rad/sec (A) % (B) %
4 4
20. M e0 el L dolld dddl AAale 2iglc Hevor auadil (© % (D) %
A ©. 0 Htell i acll i viggetalld Vsl USHAL 59 215G 900 rpm ol sLell ossuell eiel st d.A 1 AL
Sedll utur Rtz s v slat,cll slella WAL radian/sHL Sl Alu?
% (A) m/2 (B) m/4
/ \ (C) =/6 (D) «/8
L/2 A L2 30. sQlall U ALl 7 = (3i + 4f) mAA SlU o & =
/ y 60° Q@ \ (G + 2k) rad/sec & dl Sl 2o{laL oL m /s HL Secdl e ?
if % (A) (8 — 6]+ 3%) (B) (3 + 6 + 8k)
(C) —(3i + 65 + 6k) (D) (6i+ 85 + 3k)
(a) ML (B) ML 31. 2glctiL eelleul WHIBL 6N of ol 30° ell wBl cldlelcll olet
6, 12 HIA AL Sl cll 16 m AR 90° L B8l ...... N oloL AUl
() ME (o) MF ol A
24 3 e
21. 120 r.p.m. &l secll Uslsll slelld osu Secll elu 2 “«— B om—><—8 om—>
(A) wrad/sec (B) 27 rad/sec r ]
(C) 47 rad/sec (D) 4n?rad/sec @“"3"0; SRRt
22. gt eelicut WLl ol UL s ov 218t U2 2 © Hlel UsL 4 o
ol (vt etiett UL ofl (vl secil ol © o A d BHIE '
oltddl eldl AR ovcll el el At 2 Vel y 2 A el B A AqMlet (A) 3 (B) 6
AHWHL s 2R elU L ... (C) 4 (D) 1.5
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32. cdAdl o el vojealla 2rad/sec ofl slella ssuell ereL 42. D15 WULHL A Ve B [(Vele) sL4R el UYL ALS WHLGL 52
selalcll datell g 2UABM ... J L. © ol MUl eR(HULet s19RARell WRAHEL vl Secll elu 2
e 3000
4 kg (0,3m) E . 2500
s = 2000
0 L 2| 1500
Z2hkg % (0,-2Zm) £ 1wooo
3ka ¢ (0, —4m) 200 T
o
(A) 92 (B) 184
(C) 276 (D) 46
33. W s elet 200 e A0SR ofl (vl e eletctl AHL Sl ot
Aoll Wlctiell 4atal vHoctalla vscate(l ALSHIAL SLetl HIE HetH
QU (L = R) 2 (A) 9000 (B) 16570
(A) et 200l (B) el stuULSLR (€) 12750 (D) 11250
(C) olaxe (D) ool Hie AHLet
34. WAl B elet AN0UeAL 0L 2ol vScetoll ALSHIAL 0H Sl dl 43, W Bri? Yo UR o1Rgel AauacliHL »d dl yeloll vscatll
Blevalall aellet? Secll auu? AL ...
(A) 5:7 (B) 3:5 (A) aQ (B) &
(€) v3: 5 (b) v3: 7 (C) A =& (D) RAHU YR AR AW
35. YA §& V ULl 200U ol vScelofl ALSHIAL T U dl T el V
Ef)q;ﬂ —‘)t/(’[q ? (B) I o 12/ 44. w5 56l (Rae Ralcaell o = 0.025¢% — 0.1¢ Hevor dU(ct sells]
> s > AL 52 © oRIL  radian HL A ¢ seconds HL © L s@L <l sLe{lu
Q IxV (D) IxV Aot eal A ?
36. YU Yuil olel sRalHL AL © cUlR 36 WREHEHL Al slll
opsU tsell AU B, A (RuR el el AellHL Secl aeltsll (A) 10secudl0.5rad/sec’  (B) 2sec UL 0.37ad/sec”
YRereL 529l 7 (slellu wdat an ©) (C) 1secUBl 0.05rad/sec> (D) AW 0.05 rad/sec?
(A) 36 (B) 24
(€ 18 (D) 12 45. ARLEN my, ma, ma A8 Aol (ALl Vell otieyell dotls o ©
37. 915 51 o Bvattett Ao Ue vela ossuell 2R 52 ©.AB <Rl ett RS U 3l ©. L (Astetell Glaudell ofl (2utit my
B € S0k B.cll 5L B UR Qll,cl? A ¥te O A el Begeallel vscaell ausHia seell a2
slolla ovsuetl apllete Secll ey ? (A) (ma + ms) a? (B) (m1+ ma +ms)a®
(A) 1:1 (B) 1:2 4
(C) 2:1 (D) 4:1 ©) (m +m2)a; (D) (m2 4+ ma)a®
38. A da v UReWl ol 8 N % R UclR i cll PR o
Heu sed Al ? 46. ol AHLet cAscllall AMctet pLsollvial dot &.dHell slella >su
3rad/sec drad/sec ©.cdl daell URRUML slella sy ...
R rad/sec ALY
P — 1 Q (A) 1 (B) 7
{ { (O (D) vi2
5 N 3N 47, VAR UM WAL T = T, + Md® AaRUR &l cll T 4al d ol
olstimtell of At & 2
(A) 1/4 RQ (B) 3/8 RQ
(©) 3/5 RQ (D) 2/5 RQ I I
39. s duust? ctsclell deil cuteeel epctallel svsceletl ALsHLAL
19, dstl AHdda dot e YRe uiell U aAdl 2iad
ioctallal evscalell ALsHialL Secll auu 2 (A) (B)
(A) 51 (B) 61
(Q 31 (D) 41
40. 54§ (Fare (RalctHiell 5 secHL 60 rad/sec <l SLellu U o q (8] e
Wikt s2 ol Al stdd slelld vidz ... rad ALY,
(A) 600 (B) 75
(C) 300 (D) 150 I I
41. g doyetelR W devel clloll WSU o ol ©3efl o] Hierl ussdl
© . W L8 AHA 28 HIQRL doll WRletl DL OL8] & ol oflovt (© (D)
HIRIRAAL &lal UR AL olo Sed, el ?
(A) w | -
W W o] d 2
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48. L doldell AHeLat oclls o als daledl quLél u udcl © 58. YUl Uu{l AL, SUML 2L © LR AU 3 sec ML 10 UReHEL
yg(ctL elleul yevot vl ol F adudaril 2ud ©. W afeus 0. Ul ol 3 sec HL Secll WRAHEL 29\ 7 RAE AN
o e wled] Gl elu § Vell oals vl uéal aoll US dl dsit slellu udaL el ®)
HIE eyelclH F o et Sed, &l Mg 2 (A) 10 (B) 20
(C) 30 (D) 40
I= T 59. s gLl AU 52 O. A 2\ uelelell uFemel viatell (Eoulell
L Bl Al O v 5 2 Usle] YR il 8L P et ol Ad g2
J' & detl dotetl BlsH Ao D . Al 4 . B o Hed Seq A ?
(A) 1 (B) —1 .
/ Qo (D) AAsuel«él
(A) >R (8) mg/4 60. 218 (2R 5t o AH AL 40 cm YR © WULR 10 g el 20 g oll
yetefal 10 em e 20 cm YR H3AL © ) (AeR 2¥cde| dvet ... g
(C) mg/2 (D) mg(1 — p) 69l 2
49. @15 velel Hist sLella 2U(ct 52 © W $QL ot Ru{lad Aol v 4 d 2- (A) 50 (B) 60
et ol r 2R w slella dotell sl el w = % sl ol vetel (c) 70 (D) 80
LS 2] 013 D 7 61. A5 el (e REAUR 1em, 2em, ... 100 em YR Heisi
A) w o - (B) w o r 19,20 e, 100 g cLovet HBAL el cll catel AMctletet HL Lviell
r , HIE (LeR 8A Al ... em BULIR Avcl US.
(Q w=0 (D) wr el Rada el (A) 55 (B) 60
50. tHiet £ ¥l et WSISell scllell eetetietl AypNetR 1 : 3 (€66 (D) 72
.l Aell et vioetalldl vscoll Asllel dyelcte decll  62. A 51 U 1200 rpm. ol ULl §2 B 10 sec ML Mol wLUclL
oLy ? A 4500 r.p.m. el 35S 5L Ll ol UsLell slellu oL secll
ALY ?
A) 1: B 01
(A) 3 (B) 3 (A) 30 7“ad/ians/sec2 (B) 180 degrees/sec2
(€ 1:9 (D) 9:1 (C) 40 radians/sec? (D) 1980 degrees/sec?
51. 7 = (3i+2j+3k)m oll R2Ulet AL LAl SR UR ARG oLl 63, A(Naletl Soglell URLR AUl e doltda dot viata vecalld
F = (2i— 3j + 4k)N Qu,dl s9LUR Al A vscctell ALHLAAL I ©.AHLell oL otstictell SegHlell YuLR 2l
(A) —17i + 6] + 13k (B) —6i+6j— 12k Bl A Aot Biatal Biopetallel vscetell ALsiaAL I Dl
R N . . . R (A) I:Ib=1:1 (B) L :b=7x%:3
(C) 171*6]*13]6 (D) 6’5*6]“”12]43 (C) L:ILh=n:4 (D) I:I,=3:5
52. s Ug Rauz Raulcritell 6 secHl 540 rpm ofl slelld dsu i 64, RBvuL 2 £ st sl dsdlell svscatell atsHis 1
52,ctl dletl slellu Mot Secll a2 8. A Lot 20l otetiaalrit 41e ol atausll vscelll
(A) 37 MLd/sec2 (B) 9« rad/sec2 Q{ALSHHL secll ey of
(C) 18 wrad/sec? (D) 54 7w rad/sec? (A) II (B) ?
53. olayoH 5cfl aUlct Beuat 52 © @3 ®) 15
(A) ¥l ol (B) AsoUX 65. 010.3 kg e 0.7 kg e0lell UeLelel 318 1.4 m douSell cltsdlaul
(©) dollu ool a5 ARt (D) 86 AR AR Ve €0 et(&elrl © detl &3 olldetl ©. dlsélal dell doudell dot
(EoLiiL 2 slella dotell sraail 21 &, eyt stalell
54. 72 km/h sll ULl vcl sleel 6l§ Hircll eluR 20 WReHEL vl ALSAA BRelcll HIS et of 2llol Sl 6l WA 2
(Ret? 2 ® .0 eldRell el 0.5m el stella wlandat (A) 0.3kgen 2l 0.4m (B) 0.3 kg e 2l 0.98 m
Secll al? (C) 0.7kgen &l 0.7 m (D) 0.7 kg g0 2l 0.98 m
(A) —25.5 wrad/sec” (B) —29.5 wrad/sec” 66. s (ReL2 (Raulcil 8¢, Ug wiaim sloll wdoL ol geilq 4
(C) —33.5 wrad/sec? (D) —45.5 wrad/sec? si{ © 0 d WM 1 sec HL 6, el oflw A8s HL 6, 80U vidr st
02 —
55. 28 AAUSIR dAscll uel i AeyAleun Hiall 2l dld &) o (B) 2
otettatclrl U © 5 Vell dell dell ellics et dda dsll ©) 3 (D) 1
ovyScetell ALSHLAL HeTH Ul detl HUe elldetiHtell o) 1% © ? . \ . o 13 © .l
(&) vl o AP (B) viseed oltey DA 67. 1 dollSell ARl LR LR UR m edell Uetel Hcll ©.cl
1 3 Qell 5o wituel L R16ll AHAAA Aot el dotl SegHLell URALR AUl Hata
L AlRLgRal SRR US Blet el sra = et alla Astada Gevat secll A
(C) @isrell otley el 2 Asll 52 By lEuH W 7 (B) 5
(D) (a) 2Ll (c) @ 1 (D) (v2)!
56. GeolM[Gig ol (37 + 27 — 4k) m ¥id? (2i — 47 + 2k) Nl @l 68. L dolld el p 2ol eletcll YAl cllrel Aol cladl X X'
dldSdHed ...... N — m . iglal octallel vscotell ALsHLAAL Secll aual?
(A) 0 (B) 24.4 3 X
(C) 0.244 (D) 2.444 QDOE
57. 1§ eLalull SoLEl YR a 61l A m 0L URLAcl AHEA USAL !
© . AHeletoll 88 s AUL U Sotctell AuLél 2l 3o GlaudA 0
Aozl F ool el il 21 9. dl F el 3edl sfstdd el
HL2 0AlS ARSUL AR M8l ?
mg 2mg .3 .3
(A) 7 (8) =57 () 2= (8) 55
(€) 3mg (D) mg 58p72/3 %’)2?5
4 (©) 62 B o
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69. 7 22lel A(EL UAAAL SRLUR F oel AL A AL Ll 73. WL A5 UG 2000 GHRLHL 9.5 km Lt §Ug el cll Usletl el

Geuat g els T elu cll dlldeiiHiell of Al & 7 Secll el ?

(A) FT =0 FT=0 (B) #T=02a F.T#£0

(C) PT£0¥A F.T =0 (D) FT 40 F.T #0 (A) 1.5m (B) 1.5cm
70. R (Aovusll csclHiell esclatl L euar el © Yo e M © (C) 7.5m (D) 7.5¢m

Aal dtl AHAAR ot SeaHiell URAR Al 28t o scalla

evyscetell ALsHLAL Secl 2l 2 74. A8 detl U A vactall A s el ...

(A) 20l ULl YRetl s all Fo{ld oL e SlU
(B) LAl HLe GUR (el culd URetl SQLall 2u{la oL 2l
au

(C) 200uell HULEL URell AL AL S ol SLella o5sU etaL
2L QU

A Large (8) % MR (D) 200ustl AULEL YRell oLell SO sl wulld Aot 4HLel el
(C) gMR (D) vV2MR? 75. X — Y AHAAHL 2g(ct HL eolleut sl M en e R (Al
71. AMLet el P el @ Aot oteticiait 24 ©.Axsll Bloval » aRteldl dsdl X stet u yscl © X et o vqaslla dsdlsl
v nr . Q ol vScatell ALSHLAL P sRcll 8 2L{L elat,cll n Secll evScetoll ALSHLAL Secll L ?
&2l? v
(A) 8 (B) 6
(C) 4 (D) 2
72. M e el R (Aval gRletell douell cdlia visjctallel ALsHiall
Tel cdl XX’ o vojctallal evscalsfl ALsHLalL o “ X
= g-——
R? R?
(A) M (7) (8) M (I)
R, R
(A) 31 (B) 51 (@ M (- +a () M (- +a
(Q 71 (D) 9r
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ANSWER KEY

PHYSICS

1-D| 2-C | 3-D| 4-B 5-C | 6-A | 7-C | 8-B 9-A | 10-A
1M1-D|12-D|13-B|14-A|15-D|16-D (17-B|18-D | 19-B | 20-B
21-C |1 22-C | 23-B|24-B| 25-A | 26-C (27-A|28-D|29-A|30-A
31-D[32-B|33-A|34-C|35-C|36-D|37-B|38-C|39-B|40-D
41-D|42-D | 43-A|44-D | 45-A | 46-C | 47-C | 48-C | 49-D | 50-B
51-C|52-A|53-B|54-A|55-B[56-B|57-B|58-C|59-C|60-C
61-C|62-D|63-B|64-C[65-B|66-C|[67-A|68-D|69-A]70-A
71-D | 72-D|73-A|74-B | 75-B
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SOLUTION

PHYSICS

1.0 = at + bt? + ct® Yovor slellu iR 52 dl dell slofla udat Sol : r = radius of the wheel = 30cm = 0.30m
Sedl 2 ? C = circumference of the wheel = distance traveled by wheel in one
5 revolution = 27r
(A) a+ 2bt — 3ct (B) 2b—6t D = total distance traveled by strap = 25m
(C) a+2b—6t (D) v 2b+ 6¢t N = total number of revolutions by wheel
- ) d20 d? 5 3 total number of revolutions by wheel is given as
Sol : (d) Angular acceleration o« = ok w(at + bt° 4 ct’)= N = D/C = 25/(2Mr)
2b + et 0 = angular displacement = 25/(2xr) = (25/(27r))(27) rad
2. M el m 0Lell ol QL R el (Awulall ddousiz uaL uR = 25/r = 25/0.30 = 83.33rad
At 52 ©. N AHell AU AR AHLeL Sl ol LIl >sUell W, = initial angular velocity of wheel = 2rev/s = 2(2r) rad/s
SRR Sectl U ? = 12.56 rad/s
(A) r (B) E w = final angular velocity after wheel stops = 0 rad/s
R r a = angular acceleration
(Q v1 (D) R Using the equation
o " w? = w?o + 2a0
Sol : Time period of revolution 7' = o 02 = 12.56 + 2a(83.33)
As according to question, 71 = T» a= —0.94rad/s2
2m _ 27 7. 2 Hl ol wde A el B otalldd © Vel (AUl s 1 ial
w1 w2 dr el VSIS eysH ¢ B 1/4 . Avtel B oll vScetell ALSHLAL
—w=uwr=1 Ly I 8ld dl el credletl 2ioied .
3. M &0 el R (AovdL ertetcdl 20outell syscctell ALSHIAL T 9 . o (A) Ia > I5 (B) In=1Ip
M oL A0 A AHL U L T (A R ol AL el U8l sul (C) vIa< Ip YR LR AW
el ? (D) t el 7 oll cllRcl(dLs Heu
Sol : M Of | '*I*]MR2
I I ol : Moment Of Inertia = I = 3

Mass = Density x Volume
Let d be the density of both the iron plate

(A) (B) Using the above equations,
2 4
B o, _ Ildir
IAf(d)xHrt27 2
- 2
R B 3 Ip =dx H(47‘)2£@:641A
. MR?
I (D) v Moment Of Inertia = I = 5
I Mass = Density x Volume

Let d be the density of both the iron plate
Using the above equations,

(@) 2 1
Lo = () x = Hdgr

2
- B Ip =d x H(41")2£@ = 6414

B Therefore, 14 < Ip
Sol : sphere: I = (2/5)MR?i.e I < R? as M is constant graph 8. 0.1 m (Al YRl As C{(‘\[}(JILSI.E ctscll (A&t dvet) UR 2 kg

should be parabolic symmetrical about I axis. e0Lell 5 $OL O, dSclloll Sog HLell VLol ol AH AN Aol BLata
4. 0.6 kg e0 dRleldl Hleruglelt 20 em Hiell uL? eldl e et allal vscelell ALSHAL -....... kgm? ALY
Hlerudlal dot patel peyctallel vscotell ALsHLAL Secll auu? Eg ; ((S; g 3-1
(A) 0.074 (B) v0.104 dSoI : \{Vhe will not consider the mo;nefn.t ofti.ner}i’? of disc% blecauste it
loesn't have any mass so moment of inertia of five particle system
(C) 0.148 (D) 0.208 I=5mr?=5x2x (0.1)2 = 0.1 kg—m?.
5. ta uslel ALsa(cL s culR,cdstl oteil s Ul 9. 5l (Rotell doll Vit o Bl vscalsll A gHiaL sell el ?
. M R MR
(A) Yol 2 slellu AU ool MLel Glu (A) VMR (B) ——
) .
(B) vl dsU ALl el sLellu U B2 QU M f (D) susLaiél
(C) vl AU oL 2l slelld o5sU qHLeL &l Sol: dm = % - RO9
(D) @vila el 8llld dsu oid B2l U om = o0
. . T
6. 215 Ugl 30 cm el UL U 52 © W Usletl WLR(GLS AL 27w /sec. oI — Om - B2
© e U§ s Blof 26 clr AellHL vgll stid 2R 25m &l Moy
: \ I1="R*["90
Al AStell slell WAt rad/sec 2 Hl Sedl &l ? ™
m o ™
(A) v0.94 (B) 1.2 =_R )8
(©) 20 (D) 2.5 I=mR?
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10.

11.

12.

13.

UL ALR AALSLR HLE olellell GLALS, HetlH SLE el e
AL Sl dl AHell gReUH I Sogel Aot Halal visjcdallal
oyScclell ALSHLAL Slell HLS HetlH ¢l ?

(A) v

(B)

(D)

cstel AHAlAst Fellcil Avtal Hie dell R dldldl $a

AqCtct s2q U . 2L [Aulet AL saL ML QS sl Adus 2

(A) clatetl el (B) catell gReuH I Sogell
HeuHL

(D) vca Yeell § datsll
oleletl sl ueL (Gig u?

2§ AR ABCD (BC = 2AB) HL oeldH vScetell ALSHLAL
86 atel oyt sall el ?

(C) clatsll 818 ueL (G1g ue

a__E B

Ht +F

D GI C

(A) BC (B) BD
(C) HF (D) vEG

Sol : The moment of inertia will be minimum about that axis, which
is passing through the center of mass.

MB?
Tee = =5
;o _M@eB? _ MB
FH= "5~ "¢

M.I. of the rectangular plate about its diagonal Igp =
MB?L?  MB?x4B*> 2,5 MB?

6(B2+L2?) 6(B2+4B2?) 15 7.5

M.I. about EG is minimum.

OR

By observation, distribution of mass is the nearest about axis EG.

B  F

,
LY
-

- ———— - ™~

I

| o

I M
I

|

G

=) D

m €0 el | dolld dRleldl AN ULl Heu(S1g v Bslell
HeaLell uRALR Al et pejcalla svscatsll ALsHiaL secll
A7
2
(A) ’;‘—;
1
()] 4—le2

16.

Sol : The moment of inertia of the given rod is
S Mr?
= [(dm)z®

3L/4
= 7L§4()\dx)x2

3L/4

2
= 7L/4)\x dx

7L?

48

M 7

T L 48
7

_ Larr2
_481LIL

=A

. MLt acd e vSLY Urleldl dsdlell Beval 0.2 m 2 0.6 m

O.cll dell vaia 2eicallal vscetsll ALsHiALatl ARldR Secll
U?

(A) v1: 81 (B) 1:27

(€)1:9 (D) 1:3

Sol : The moment of inertia of a disc about its central axis is
I= %mR2

n gmRd

L %mzRg

_ mRItP x R}

~ mR3tp x R

L _ Ri
L R}

. 10 kg otl USL oll cloll 248l o LEUR VScelsll ALSHLAL 160 kg — m?2

Sl ol defl AsHLe (Bl ... m &AL
(A) 10 (B) 8
(C) 6 (D) v4
Sol : mass = 10kg

M1 = 160kg.m? about axis

radius of gyration =7

I = MK?

K is radius of gyration

K? = [(160)/(10)] = 16

K =4m

AL AH Lot Ulctoll ctsSl Vel dotls | 2 e M © A WSl 7
&R ofallaclil 2 dl dot ol 7 ofl 818 2Ls oityel siojctalla

oyscetefl ALsHLAL Secll 2 ?

Mi? Mi?
(A) = (B) 5

2M1? AM1?
(Q) 3 (D) v 3

Sol : The threerods form H, Solet H = I, (AB) + I2(EF) +
I5(CD)

Here we will find about left vertical axisi.e. I; AB
Moment of inertia of rod AB about the axis is O

Moment of inertia of rod C' D(parallel axis theorem) about the axis is
ML?

Moment of inertia of rod EF' (perpendicualr axis theorem) about the
o1 2
axisis -M L
So, Moment of inertia of the rod about the axis is
1
=0+ ML* + gML2

4
= -ML?
3
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17.

18.

19.

8 HIRIRL A5 045 A pLglcliL eelleul Hovor uss & (LRl § oysal
o 5ol BBl UsSEll ©) W oysell clovel 7 el cll HIQIRAL &LRL 048
YR Aol els Sed a2

|

(A) W% el(SuLe oL Stetsll
(e (BoLlL

(B) v Wg (Sl oLl Stelell
(Clors (EoUlHL

(C) WaellSuLo el stetell (D) Wa elSulo el sLeLsll
(Clre (BoLlrL (EoLiril

Sol : Moment = force x perpendicular distance

Moment = w x %

2§ ULAOWL LR Vel dolls 1 2t el M & de cllollal 256, ado

olatlad (L 2 ©. ol clleell st el uale audl »1et o
ioctalla evscalell ALsiAL Secll ey 2

M2 M1?
(A) = (B) =

2M1? MI?
(Q) 2 (D) /%2

Sol : The line passing through the ends of the wire is equal to the
diameter of the circle.

Perpendicular axes theorem :
I, =L+1,

Here, I, = Moment of inertia about an axis through the centre and
perpendicular to the plane

I =1, = Ia =Moment of inertia about the diameter
But, I, = mr?

mr? =1+ Iy

mr? =214

m7‘2
2
Length of semicircle, L = ©r

Iy =

mL?
272
el(SuLaell A$s sletsll stellu Aol secl 2l ?

™ T
(A) %rad/ sec (B) \/% rad/sec

7\
L2 — L2
4\

ML? ML?
(A) 6 (B) v 12
ML? ML?
(@ 24 (B) 3

Sol : since rod is bent at the middle, so each part of it will have the

L M
same length 5) and mass (7> as shown

Moment of inertia of each part through its one end

HOION

Hence, net moment of inertia of complete structure through its mid-
dle point O is.

=556 G 6E)

_1[MmL?
E

_ ML?
12

ML?
8 8

21. 120 r.p.m. &l secll UsLell sl osu Secll lu ?

(C) 607 rad/sec (D) 307 rad/sec
(A) 7rad/sec (B) 27 rad/sec
Sol : We know that second's hand completes its revolution (2p) in 5
60 sec (Q) v4rrad/sec (D) 47°rad/sec
_ gz % _ ;—Orad/sec Sol : 120rev /min = 120 x 27 /60rad/sec = 47rad/sec
. . 22, diLg(ctl eelical wHISL ol USL s ov et YR g2 © Hlel UsL
20. M 0 ¥ [ dolld dledl A Q»‘LL§[.(\'L Hovol dladHL oL (Aovul siietl W81 ol (Bovul sl O{HQD. D Aa BHL
d ©. 0 HL2ll UAR Udl el %{G\gc{&ﬂo{ oyScalell ALSHLAL oLl 13l ARS8l vcll el Sl el 2 Bl y B A A B oA MLt
secll au? AHWHL s iR elu L ...
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23.

24.

25.

©

(A) z=2y (B) z=y
(C) vy=2x (D) dLsuel stél

Sol : Linear displacement (S) = Radius (1) x Angular displace-
ment (q)

.S o r(if & = constant)
Distance travelled by mass A (z)
Distance travelled by mass B (y)

_ Radius of pulley concerned with mass A (r) 1

" Radius of pulley concerned with mass B (2r) 2
y = 2x.

A5 cdsclell slolla 55U (a — br) Qla,dl A (Fer? el il Al
sed, slellu eulell? sed] auu?

(a—b)a (LZ
A) ——2— a
()222 (B)\/szz
—b —b
() “ (D) *,
Sol:w=a—-bt=0
t=a/b

0= [wdt=[(a—bt)dt

2\ a/b
= (at - bi)
2/

_ . a_6a
T b 2p2
=a%/2b

P el Q 22oLal LMLl cliRHlell oleticlalHl 2 ©.aAHsl
(vl 7 2 1y ©.Aoll cvScetoll ALSHAL I, 2 I, DN
L/L =48d,dl 2 =

(A) 473 (B) v4'/®
(C) 4-2/3 (D) 4-1/3
Soi: ol D M

"L 4 I, MR3

g(2mr)ri 1
g9(2mr2) (r3) 4

7‘?_1
BT
T2 3_4
(%) -
T2 _ 41/3

1
N 218 cscllell Aol et o iU vscatell ALsHLAL T el cll
el dov RAHACHL &L 2uels el ALeUR dell vscotell ALsHLAL

26. L clolldell A(0ul ol Hiel{ell biell YR ©. ©SL Urell L8 HLILIRL

27.

28.

YR L L eddle develotal dldl ©. dl ol HigR 24 dstell
sed g2 e2l?

(A) L/3 (B) L/2

(C) vaL/3 (D) 3L/4

Sol : For the balance of forces, y + w/4 = w, therefore y = 3w/4
Further for a balance of torque about C'G we get,

W/4 x L/2 =3W/4 x x therefore x = 1/6

Thus distance from the left end of the rod

=L/2+L/6 =4L/6 = 2L/3

A W/4 AY
X
CG.
|
IZ Ny

A8 R (Aovlell dscll dsll vstu ¢ e olle 4R (Bevdtell dsdl
el st ¢/4 el dl dHell vscetsl ALsHLAL Al ol

alldeil U8l sull autu 2
(A) VI, =641,
(C) I, =161,

(B) I, =321,
(D) 1, =1,
1 1
Sol : Moment of Inertia of disc I = §MR2 = 5(7rR2tp)R2:
1
iﬂtp R*

[As M =V x p=wR*tp where t = thickness, r = density]

I, t,(R,\"

L= %(gi) [if p = constant]

T 1 , ty
i — Z(4)4 = 64 [Given Ry =4R., ty = Z]
I, = 641,

1otleyalloll wia BLsH Qs €ls 0 p eRlelcll Al dAscllsil
Sos{Lell el A dot Batel Biojctalla vscasll ALsHLAL
Secl a2

ul ul
(A) B (8) & .
(O (o) vE-
0
Sol : side =1
Mass per unit area = p
Total mass M = pul?
2
Now, the moment of inertiais I = Mi};
By perpendicular axis theorem I = I, 4 I,
I=2I,
2 2
[ =g x X
12
pul?
I=—
6

4
secll L ? Hence, the moment of inertia of a square sheet is %
5
2 B) 31 . .
(A v (B) 29. ¥ Ug 900 rpm ol slollu ossuell el 52 ©.d 1 (Alstedl
C) =I vd & , radian/s*H G 7
;’ (D) 21 (Ra1 a8 v alu,dl stellu wlctdol rad 2L Secll elu?
Sol : M.I. of disc about an axis passing through its COM and per- (A) v/2 (B) /4
pendicular to the plane (C) =/6 (D) =/8
is]:lMPf Sol : As, w = wp + at
2
MR2 I Here, wo = 900rpm = wradsfl,w =0
M.I. of disc about its diameteris I’ = —— = = 60
v dt=60s,0= 27X 900 60
M.I. of disc about its tangential axis andt =tls, U= 60 Tax
I 2 I 5 _ 2T x900 _w
=gt MR =g+20=31 ~60x60 2
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30.

31.

32.

33.

solel 2l AL ¥ = (3i + 4f) mAuA slelludolw =

(G + 2k) rad/sec QU dl 8Ll Ru{ld A2 m/s HL Sl W ?

(A) v (8i— 6] + 3k) (B) (3i+ 65 + 8k)

(C) —(3i + 67 + 6k) (D) (6i + 85 + 3k)

Sol: v = W x 7 (3 + 47 + 0k) x (00 + 7 + 2k)

7=l
0 1

By glctL el WISl 6V of oLl 30° el w8l cldladl olled

HiA vl Sl ot 16 em lcd? 90° L wBl ... N ola e2lietell

olld A .

= 8 — 6] + 3k

NO T

«— B em—>+«— 8 cm—>

L% CF *;_h'gT:F 7 -“""'*"‘*"—tl
r

6 N

(A) 3 (B) 6
(C) 4 (D) v15

Sol : A force 6N acting at angle of 30° is just able to loosen the
wrench at a distance 8cm from it.

therefore total torque acting at A about the point O.
8x3
16
catel 2 atel pepctallal 2rad/sec ol sl vsuell epel
sl datell g 2UABM ... J 2.

— F = =1.5N

4kge (0,3m)
7
0 T
Z2kg ¢ (0,—2m)
3kg ¢ (0, -4m)
(A) 92 (B) v184
(C) 276 (D) 46

Sol : Mass of first object, m1 = 4.00kg

Mass of second object, ms = 2.00kg

Mass of third object, ms = 3.00kg

Distance of first object from = —axis, r1 = 3.00m
Distance of second object from z —axis, 7o = —2.00m

Distance of third object from x —axis, r3 = —4.00m
Angular velocity, w = 2rad/s
I=%7 mir?

I =mir? + mor3 + mars
I = (4.00kg)(3.00m)? 4 (2.00kg) (—2.00m)? + (3.00kg) (—4.00m)?
I = 92kg.m?

1
K - Erotational = 51 w2
1
K. Erotational = B} (92kg.m2) (2rad/s)2 =184J

N 2 elet A0 B tUSLR ofl (UL el Elelctl AHLe QLU ol
el Ulctiefl A&t Htactalla svscalell ALsHIAL Sletl Hi HetH

QU (L=R)?
(A) veLst allol (B) &lst slousl?
(C) olaule (D) olel HLE MLl

Sol : Moment of inertia of solid cylinder about z -axis passing
through its centre and parallel to its height is given by: I« =

%MR2 = 0.5MR?

Moment of inertia of solid cylinder about an axis passing through its
centre s given by:

2
Is = gMR2 =04MR?

34.

35.

36.

WAl el elot 00l 601 el v Sceloll ALSHLAL AHLet Sl cll
Brevaletl oRlld? Secll auu?

(A) 5:7 (B) 3:5
(C) vV3:/5 V3T

2
Sol : Moment of Inertia of hollow sphere is I; = gmrf

Moment of Inertia of solid sphere is I, = %mr%

As moment of inertia is equal:
L =1

2 2
7mrf = ﬂ’m‘%

3 5

T%,?’

r2 5
T‘1ZT‘2=\/§Z\/5

AN 56 V dRlelell 00U ol vScolell ALSHIAL T QL cll T4l v
clell 2loiel ?

(A) TxV
(C) VI V33

(B) I x V33
(D) I V3/?

Sol : Volume of solid sphere, V = %ﬂPf'

Radius of Sphere = R
VaR?
1
v3aR
Mass of sphere is, M = density x Volume = pV'
2
Moment of inertia of sphere aboutits axis, I = ZM R%* = Z(pV)R?

IaV R?

1 2
IaV <V3)

5
I an

5
Moment of inertia, I. av3
oy Yull oiel sRcllHl 2L © cul? 36 URaHRRL dell slelld
sULsell AU ©. A RuR ety L AellHL Secll deltRietl
Y(RaiL 529l 7 (slelld wdaL A ®)
(A) 36 (B) 24
(C) 18 (D) v12
Sol : 1stcase :

We can write the equation of motion for circular motion as:

w? = w2 + 246,

Now, w = % 0 = 36 x 27 (given)

w2
So,f=w3+2ax36x27r

— 3w
o, = ——
S0, & = S T aar
2nd case :

2 2
_Wo g, Bwo
0= = 2% I iaar

So, 6 = 247
So, number of rotations made by the fan before coming to rest
gy

2m

37. 18 88 o (Aevallell Ao UR AN ssuell oU(cl §2 ©.AB el

el O 5os ©.cll $8L B UR &lU,UR A ¥ C o deyctella
slella xsuell opellete Secll aua?

So, Ic > Is (A) 1:1 (B) v1:2

Hence, The moment of inertia of the solid cylinder will be greater

than that of solid sphere. (Q) 2:1 (D) 4:1
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Sol : Angular velocity of P about A

wa=Y
A= 2a
Angular velocity of P about C
v
we = —
a
YA 19
we
f .Jf C ¥
: A B

38. U ot 4 URRUHL L 8 N Y R ol 20{LclR el ol PR o
HE ed] Al ?

R
P [ [ [l Q
5 N 3N
(A) 1/4 RQ (B) 3/8 RQ
(C) v3/5 RQ (D) 2/5 RQ

Sol : By taking moment of forces about pointR, 5 x PR — 3 x
RQ =0

= PR= gRQ.

39. s duustz ctsclell deil cuteiel 2eictallel svscelsll ALsHLAL

I9. sl AHcleal elot el Y(FeL uiRlell uatte el 21ata.
ot allal evscalell ALsHL Secll auu 2

(A) 51 (B) v61I
(C) 31 (D) 41

Sol : Moment of inertia of disc about a diameter =3M R =1
(given)
S MR? =41
Now moment of inertia of disc about an axis perpendicular to its
plane and passing through a point on its rim = %M R? = %(41 ) =
61.

40. s UG Rtz (Feulctiell 5 sec L 60 rad/sec ol sL{lU 55U
Wikt s2 ol Al stdd slelld zidz ... rad ALY,

(A) 600 (B) 75
(C) 300 (D) v'150
Sol : Angular acceleration a = <2 ;wl = 60; 019 rad/sec?

1 1
Now from § = wit + 7o t?=0+ 5(12)(5)2 = 150 rad.

41. DS dvelelR W dsvel Lol WU o ol 93l ol HieR) usdel
O . oL 21 AHA 215 HLRRL Aol UlRdell sl ©L8l & L ollevt
HIRRAAL &lal UR AL olo Sed, el ?

(A) W | 5
@ 0 Y

Sol : Let the mass of the rod is M

Weight (W) = Mg

Initially for the equilibrium F' + F = Mg
F=Mg/2

When one man withdraws, the torque on the rod

42.

43.

44.

45.

l
=la =Mg=
T «a 95

MI? l
3 a =Mg—

5 [as 1 = Mi2/3]

Angular acceleration o = g%and linear acceleration a = éa = %g

Now if the new normal force at Ais F’ then Mg — F' = Ma
3Mg_ Mg W

’ _ _ oy I
F'=Mg—Ma= Mg 1 1 7]

g

| o B

Mg

28 YULHL A8 Ve DA (Vele sH3l4R el 2Nl ALS WHLGL 52
© Ll WuloL (R allet $R4Rell WReH L {vl Secll el ?

2 3000
E 2500
=
2 2000
g 1500
£ woo
500
1 2 3 4 5
s
£ {in min)
(A) 9000 (B) 16570
(C) 12750 (D) v11250

Sol : Number of revolution = Area between the graph and time axis
= Area of trapezium
= % x (2.5 + 5) x 3000 = 11250 revolution.

N Grl? 4o UR olrgel LauacHL 2ud dl yeelel evscctell
ALSHLAL ...

(A) vae (B) €2
(C) M 2@ (D) AHU YR LR AW

A5 oL Retr (Raulcriell 6 = 0.02562 — 0.1¢ Hevor Uct srelle]

AU 82 O WL 9 radian HL 2 ¢ seconds HL O L seL ol slellu
Yol Secll el ?

(A) 10sec el 0.5 rad/sec?
(C) 1sec el 0.05 rad/sec?

(B) 2sec el 0.3 rad/sec?
(D) vHAN 0.05rad/sec?

Sol:a= d—w— @
T At de?

@ _ 2 % 0.025¢ — 0.1

dt

d?0

E’O'%

AQLEUN 1y, ma, ma A8 AHOY (AL Vell otieyll dotls o ©
dall (RLRAU(Stg uR {3l ©. dl (Lsletell Glaudell ol (2Ll my o
iojetallal vscetell atsHiAL secll euw 2

(A) v (m2+ 7713)% (B) (m1+m2+ma)a

(©) (1 + mz)a;

Sol : moment of inertia is the product of mass and square of sepa-
ration between particle and axis of rotation.

eg. M.I=mr?
here, we see, separation of mass m1 and altitude N N’is0.

alteration between mass ms and NN’ is (%) also for mgs separa-

a
tion is (7)
ion i 2

moment of inertia about altitude passing through m, = I1 + I2 + I3

2

(D) (m2 +ms3)a?
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46.

47.

48.

where I, I2, and I3 are M.Iofmi, mo and ms respectively.

M.I=my-(0) +m2 (g)Q +ms (3)2

- 4 x (77’1,2 =+ mg)
o] AL clscllell AHclel ALsollovial cot ©.aHel slella ossy

3rad/sece drad/sec ®.cl daell uRFRUHL slelld sy ...
rad/sec UL

(A) 1 (B) 7

(€) v5 (D) V12

AR A WAL T = [, + Md® efRilR el cll T el d q2R
aldetiHell of UL © 2

o

I I

O @) d

Q) v

\ (B)
- -
I
(D)
o d

Sol: 1= Iem + md?
Graph should be parabola symmetric to I axis.

It will not pass through from origin as there is a constant value I« M
presentford = 0i.e.atd =0,1 #0

L dollell Al oells p efeus dladl 2utél U2 uscl ®
gL efleul Hevol vl ol F adudarl 2ud ©. L aeus
o Heu pled, Gl ela § ovall oclls viul wéal ol U cl det
UL eyelctH F o Hed Sed] el Mg 2

£ T

49.

50.

)5 yelel 1Al slellu ot 53 © o sl ol Ly Aol v el A -
et ell r 2R w slellu Aot ell secll eld w = ; Q. ol uelel

He QL AR O 2
(A) w - (B) w o7
(CQ)w=0 (D) vw L r 2l 2 elu

Sol : Explanation = In the given Relation,
w=0v/r

w is the Constant of Proportionality, v is the Velocity of the Particles
which is directly proportional to the distance of the particles from the
axis (r).

LUK T

=V =WwWXT

since, w is the constant of Proportionality, its value will be remains
same for the given values of v and r.

.. Option (d). is correct.

ALt £0L el Lot WSLYell ctscllell eletctiotl 2yl 1 : 3

O.cll doll vaia 2eicallal vscatsll ALsHiALal ARldR Secll
U2

(A) 1:3

(€)1:9

Sol : Given : thickness = t; = t»
masses = m; = mo

density (p1/p2) = (1/3)
I = Ml of disc = [(MR?) /2]

also p = [(mass )/ (volume) |

(B) v3:1
(D) 9:1

= [(mass)/(area x thickness) ]
= [m/ (vR%)]

R? = [m/(rtp)]

from (1)

I=(M/2)R?

= (M/2) - [M/(ntp)]

= [M?/(2nTp)]

given: thickness & masses same.
hence | x (1/p)

(l1/12) = (p2/p1) @s t1 = tami = ma
(Ii/l2) = (3/1)

—

i 51. 7 = (3i+2j+3k) m ol 2eUlet A€l LRAclcll SOLUR AL sl
Fo= (2 — 3] + 4k)N e, seLUR dlald A$
(A) —17: + 67 + 13k (B) —6i+ 65 — 12k
/ (C) v17i — 65 — 13k (D) 6i —6j + 12k
Sol : Torque of a Force F acting on a point with position vector 7 is
(A) 2’{[&2&& (B) mg/4 given by: d o P P
(C) ‘/7”.(1/2 (D) mg(l_:u) ’I_":T_"Xﬁ
Sol : At the critical condition, normal reaction N will pass through .
point P. In this To, we can find Torque by finding the cross product of 7 and F’
conditon 7y = 0 = 7y, (about P) the block will topple when We have:
TE > Tmg OF 7= 30+ 2j+ 3km
L - .
FL>(mg)§ F =2;—-3j+4kN
CFs % So, torque will be:
Therefore, the minimum force required to topple the block is 7= é 5 lgf
P mg 2 -3 4
2 " — 7 =i((2)(4) — (—=3)(3)) — J(3)(4) — (2)(3)) + k((3)(~3) —
(2)(2))
/ W — 7=i8+9) — (12— 6) + k(-9 — 4)
r — ol
[ = [F = 17i — 6j — 13k, Nm]
3 This is the torque of the force acting about Origin.
t 52. s U (Fere (Realciitell 6 sec L 540 rpm ol sL{lu 258U WLt
S f 8¥,cll el sLellal uaaL el aul?
] j 1 (A) v3mrad/sec? (B) 9 wrad/sec?
mg (C) 18 wrad/sec? (D) 54 7rad/sec?
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53.

54.

55.

56.

540

Sol:n= 0 Or.p.s.,w = 27n = 187rad/s

Angular acceleration

_ Gain in angular velocity _ 18w — 3rrads—?
time 6

oayau Sl at(ct Beual s2 9

(A) vlluaila (B) vasaulc
(€) dvlu e ALs 2ct (D) 88 aulct <l

Sol : Couple (formed by two equal and opposite forces) produces
purely rotational motion.

72 km/h ol Ul Yl SR 6Ls HiRdL eluR 20 UREHEL Ul
(3212 2y O eluRell cUlRd 0.5 m Ll slellu wlmdal
secll al?

(A) v —25.5 wrad/sec?
(C) —335 ﬂrad/sec2

(B) —29.5 7 rad/sec?
(D) —45.5 7 rad/sec?
72 x 1000

| : Here, u = 72 =
Sol : Here, u = 72km/h 50 < 60

m/s =20m/s

r=0.5/2m = 0.25m
we = 0,0 = 20 x 2wradian, « =7
u 20

w1 = 0 80rad/s
From w3 — w? = 2a6
0 — (80)% = 2a(20 x 27)

_80x80_ .,
o= Fra— 25.5rad /s
A5 ddous? dsdl i v Aeylsum Hiell Adl Ad

ol qtil 2d © 3 vell dell dell e{l(Alcts et cda dsll
ovScetall ALSHLAL HeTtH AL detl HLe ol AstiHiell o) A1 © 7

(A) s v eyfileun  (B) vierdll ol

ol cllRLSRAL SHLAALR US Ay eur e dell
s wlUel
(C) wierell oitey e wa Aell g2 Ay Alaun

(D) (a)dl (c)

Sol : A disc is composed of rings and moment of inertia of disk can
be found by using integral of moment of inertia of concentric elemen-
tal rings.

Moment of inertia of continuous body is found by using I = [ R*dm

For increasing the moment of inertia of a non — uni form disc, itis
hence desired that the mass density is more in the exterior parts of
the disc.

Thus, B is the correct option.
Geat(S1g ol (37 4 2 — 4k) m ¥iclR (2i — 4] + 2k) N ol @l

dlaSd e ... N —m .
(A) o (B) v24.4
(C) 0.244 (D) 2.444

Sol : F = (2i —4j +2k) Nand 7 = (3i + 2 — 4k) meter

58.

59.

60.

F%
"ala
a

\l/ °
mg

VUL Yl ALe $RALL 2L © cUlR UUH 3 sec HL 10 UWRAHEL

52 9. Ul ollw 3 sec HL Sedl uRBaHeL 529l 7 RLEl A0
slella wdoL aal ©)

(A) 10 (B) 20
() v30 (D) 40
Sol : In first three seconds, angle rotated § = 27 x 10rad

1
Using, 6 = wot + §at2

1
.‘.27r><10=0+§a><32=go<...(i)

For the rotation of fan in next three second, the total time of revolu-
tions

=3+3=06s
Let total number of revolutions = N
Then angle of revolutions, #’ = 27N rad

. 2rN =0+ %a x 6% = 18a ...(i4)

Dividing (iz) by (), we get

N =40

No. of revolutions in last three seconds

=40 — 10 = 30 revolutions

25 yelef Alsolle 53 ©. 4 2 yeleloll uRertel 2iatell (Sotlall
BLsH Aol Dl p 21 uerel UR &l 581 P N vigt ol 2l g2
® Aol ool s Ao D . AL 4 . B o Hed Sed A ?

(A) 1 (B) —1

(C) vo (D) dsuelél

Sol : The directions of A and B will be perpendicular to each other.
Hence A.B =|A| - |B| - cos90° =0

25 (Ae? R8c of AMAleel 40 em UR © FULR 10 g 4l 20 g ol
el 10 em 2 20 em UR HBAL © dl (R 3cte| aovel ... g

Torque? =7 x?: § % Jzi &9l 2
2 —4 2

. . A (A) 50 (B) 60
=7 = -12 - 14j — 16kand|7| = (©) v70 (D) 80
V(-12)° + (-14)° + (-16)° =244 N —m

61. W§ el (eR RBAUR Lem, 2¢em, ... 100 em YR Heisi
57. 1§ e OLaloul SoLEl YR a 1Ly el m 0L tRldcl AH e USAL 1020 100 g clovet 3 Sl ol el 20tctletet ML 2vtell
© . 2tHeletell 818 25 uLél we eotetell uidl oll 5 Gladel WS Dee 236 A . om LR LBl UL,
Aozl F ool crUaelHil 21 9. dl F el 3eAl ofstdd el (A) 55 (B) 60
HL2 0AlS ARSUL AR M8l ?
(A) mg (B) /2n7,g (C) ve6 (D) 72
34 3 Sol : - Weights are 1g,2g,3g,....... 100g
(Q) mg (D) mg - Weights are suspended at a distance =
Sol : The minimum force for which cube begins to tilt, the normal lem, 2(1jm’ 3em, ... 100cm
reaction should pass through the tilting edge point 'O’ . respectively to the masses.
Taking moments about point O, E%Stsr,we system to be in equilibrium the point must lie in the center of
F x %a =mg X % So center of mass of the system can be calculated as
2 2 2 2
9 (12 +2%+3%...100%)
_ M=
= F'=gmg €O (1+2+3...+100)
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62.

63.

64.

(100) (101) (201)

- 6
coM = (100) (101)

2
COM = % = 67cm

Hence at 67cm from the origin or 66cm from the first particle, at that
point system will be supported to get equilibrium.
2 sl2¢| Ug 1200 r.p.m. ol sULl 52 O 10 sec HLe UL HALUCL

i LAi)(’)?o rp.m. ol SU s2cll ALaL dl UsLetl slella wdoat edl
(A) 30 radians/sec? (B) 180 degrees/sec?

(C) 40 radians/sec? (D) v'1980 degrees/sec?

Sol : Angular acceleration (a) = rate of change of angular speed
_ 2m(n2 —n1)

n t

o 4500 — 1200
60

= l—orad/sec2
3300
60,
10 2m  sec
AQadtetl Sewritell watle Al e dotda dot ata vactalla
vscelofl ALsHIAL 1, ©.aHLell oL otetiadl SeaHell iR eudl
Bial AHAA clot atel pejctalla evscaell ALSHIAL I ©.cll
(A) L:Ib=1:1 B vIL:L=x%:3

Q) L:Lh=7:4 (D) I :I,=3:5

2w

360 degree

5=

1980 degree/sec?.

M2
Sol : I = T
= I, = MR?
=1 =27R
l
R=_—
= 2T
MI?
=] =
472
iQ_Mlzx 4r® _ n?
L, 12 " Mz 3

=L:L=x%:3
Hence, the answeris I1 : I, = 7% : 3
R (vt el £ onsid alrletedl dsclell vscotell aALsHiatL 1

®. dal Yotouclel 20l otstictetiHt 2 dl 20laell svseelell
ALsHLAL Secll al?

(A) 1 (B) %
I 1
© ! 0 -

Sol : éi)ven radius of the disc = R
thickness of the disc = %

3
volume of the disc Vi = nR*t = wRQ% = ﬂ'%

let the radius of the sphere be R’

volume of the sphere V, = %ﬂ'R3

since volume remains same

66.

67.

2

1
Sol : Work — energy theorem,  Waitorces = 5]w

Given: w is constant
So required work done to be minimum implies that I must be mini-
mum.

Let the rotational axis passes through O. I = 0.3 (%) + 0.7(1.4 —
x)?

For I to be minimum, ﬂ =0
dx

= 0.3x2(z)—0.7x2(14—2)=0
— x = 0.98m

- W
0.3 kg 0.7 kg
A © B
X
< 14m

A5 (Fere (Raulcril 28 Ug taua slella wdoL ol sreilq] 4L

52 O W A UAH 1 sec ML 6 el ollw A8 HL 6, sLellu 22 sl
dl b=

(A) 4

(C) v3

Sol : Angular displacement in first one second 6; = %a (1)2 = %
...... (i) [Fromo =wit+ %a 2]

Now again we will consider motion from the rest and angular dis-
placement in total two seconds

01 + 02 = %a 2?2=2a .. (i)
. . .. [0} 3a 92
Solving (¢) and (i), we get 61 = Eand 02 = 5 = 3
1

1 AoUSetl AR 6L ALR WRIL YR m eutetl Uelel HSel ©.dll

ALl AH A clot Bl Aol SeaHiell waulR Al ate
ioctallal Aslaidat (Aeval secll auu?

l

(A) ‘/ﬁ (B) 3

(@1 (D) (V2)i
o 2 L274ml27 i

Sol: I =3Ymr 74m{\/§} = = 2ml

' . [ 2mi? l
Radius of gyration k = SV e ﬁ

R 4
— =R = R*=8(R')’ = R=2R . . .
"6 3" ") 68. L Clolld el p vw{ly eletll elrletell dlrel dlorl aladl x X7
2
let I be the M.0.1 of disc — M1 siatel votallel cvscetell aAlsHis Secll auu?
2 s 2. (R\? X X
let I be M.O.1 of the sphere = gM (R = gM (5) o0e!
i
i
=i} '
b 0
65. 0L 0.3 kg 1oL 0.7 kg e0lell Uelelal 8 1.4 m dotSsl cLsslell
Vo el e(Ecle © dell ©F olldcl ©. ctsdla dell doudsll dot
(otril v stellu dotell seaaril 2419 ©. eyeta silell L2 L8
ALsSlal Srelall HIS el of R2Ulet sl &ld NS 2 (A) g—z (B) fG .
(A) 0.3kgen 2l 0.4m (B) v0.3 kg €0l 2l 0.98 m 4 , 4 ,
(Q) 0.7 kge & 0.7 m (D) 0.7kgen 20l 0.98 m (©) ‘:’ZLZ D) v ‘Z’LQ
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Sol : The moment of inertia of a thin loop about its diameter is

1. p2
SME
2
aboutXX’|:@+M><R2=%M><R2
3 L\?
I—§><(l><p) (ﬂ)
I_3L3><p
T o8m2

69. 7 2llsl UL LRl SOLUR F oLl (L2l 2l L stardl eflel
Geust o A5 T el cll el letixtell of 2413 © 7
(A) viT =02l FT =0 (B) Pl=0 F.T#0

(C) FT£0MAFT =0 (D) FT£0¥MAFT £0
Sol : Torque is an axial vector i.e., its directign ls always perpen-
dicular to the plane containing vectors 7and FFT' = 7 x F
Torque is perpendicular to both 7 and
7 T=0andF-T=0

70. R (Aol dsclliiell esclatl L ot dldel © Yo e M ©
dal dell AHdda dot SogHiell uRR adl et A vicjcalla
vscelotl ALsHIAL Secll el 2

b

(A) v %MRQ (B) EMRQ

(€ MR (D) V2 MR?

Sol : For complete disc with mass ‘4 M, M.I. about given axis =
(4M) (R*/2) = 2MR?

Hence, by symmetry, for the given quarter of the disc

M.I. = 2MR?/4 — %MRQ

71. Lol iRl P el @ ot oletlalaltit U & .Axell Bevul »
B nr . Q ol vScelsll ALSHLAL P sl 8 2Ll lat,cll n Secll
&9l?

(A) 8
(C) 4
Sol : Mass o length
mp = m,mqQ = nm

(B) 6
(D) v2

I _ (nm)(nr)? _

Ip mr 8

n=8=n=2

72. M e iel R (Aevadl dRletell d0ouel cdtue voetalla AtsHial
I dl XX’ o ojctallel vscetsll ALSHIAL

Xr

(A) 31 (B) 51

(Q 71 (D) vor

Sol : Given, Moment of inertia (M O1I) of sphere about its diameter
2

=ZMR*=1
B R

Using Parallel axis theorem, I = I.., + Mz?* where I.., is MOI
about centre of mass x is distance between centre of mass and axis

of rotation.
= MOI of system = 2 x %MR2 +2x (%MR2 + MRZ) =
%MRZ =97]
73. N 25 U 2000 GHELHL 9.5 km Victe sUg elu L Ustell cul
secll elu ?
(A) v15m (B) 1.5em
(C) 75m (D) 7.5¢m

Sol : Distance covered by wheel in 1 rotation = 27r = 7D (Where
D = 2r = diameter of wheel)

. Distance covered in 2000 rotation = 2000 7D= 9.5 x 10 m
(given)

. D = 1.5meter
74. 2800 dotl A A vecall A se el ...

(A) 20l UL YRetl s el Fo{ld UL e SlU

(B) vl Hie GUR (€dlcll el Uretl s©L ol wu{la WAL fLedl
el

(€) 20louLsll ULl URelL LetaL 2L sl ol sLeflaL 55U oL
Bl el

(D) 200Usll AULEL Urell oLell S ol vl Aot AHLeL el

Sol : the particles on the surface of the sphere do not have any lin-
ear acceleration the particles on the diameter mentioned above do
not have any linear acceleration different particle son the surfce have
different angular speeds.

All particles on the surface have same linear speed

75. X — Y AHAAHL g(c HL eellcul WHISL M e el R (Aol
dRLddl dsdl x vat uR H3ll © X et o vsjctalla dsdlell
oyScetetl AlsHLAL Secll 2L ?

Y a
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