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A | F-d afr e w27
Jax  Afae 39 X fivs R i ftes a%E OE G vd TR AfE a9 F $ 9o ohaaq
m%%ﬁwmﬁmwmw@- — Fdos0 = Fd cos 90° = 0, FafeTT five 7 7
Tl 3R Tedt B
ged 4. gmgq 4 dury A iR F A R AR g aa
F=mxv?/r

343
=

0 F'=mx (2u)%/2r = 2mv?/r
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A 7. mmwtwmﬁlmﬂﬁmmaﬂmwmggﬂwmﬁlqﬂt

Iae fg W S @1 aama Y @ e @1 e @ A aminft & IEH e
| e

JUT  I=TAW fag WA 1 1 ) qw A g9 & Rl fag B A @, T =3 mg (1 + cos 6)
WaﬁaﬁQﬁamﬁ():%%&ﬁ:T=3mg(1+cos90°)=3mg.

W8 I & uw R A o1 g3 m goHE 1 0F TR FHeaftr aa A qETan A g | uy

& Ieaaw g W S A e T B) Prerem g @ @8 A T 7 A

JUT  I=90H fag W T I A1 @) T A g9 & e fag WA, T = 3 +Yeos 6), T
Wﬁ%we:m;m: T=3mg(1+cos0°)=3mg(1+1)=6mg. ’0

18, 3w @ g foRaw qun wgaa w@¥a & ard TR
AT AER @, a = ro?, W&l r = TAER 99 H B a9 o = |

- 10. = a9 &1 HE uF I ARm| .
Kio A ﬁ?@ﬁgwgﬁ%mwaﬁmaﬁ%ﬁ:% J fireran 21

11. SEiR gt 7y & Iman Rg R ag w1aw - &= afee?
A% Ao =[G +2cosO)gr

I fog W v = v, 7 6= 150"

v, = +/(3%2os 180° )gr
v, =JE @ [ cos180°= -1]

12, Fily R R FEd &7 A I :
38T 5 fave ¥ woig 9 9 F X, fave &1 FIviT @1 FA 21 W a
¥ Tef¥|q @ 7

ﬁvﬁaam,a‘fK A2 a2

13, gefta T ol waA R
IdT & FE fyus Y AR 99 R T X @2 @ e i 1fa ) g9 1fa Fad
1

100 T 81 1 Hl 0 & OISR ART 1R 31.4 AH0E H 10 I
R @ 8| Wb 9a H o SR

&l =100 7™ = 0.1 fFm, r=12 " = 05, n=10/314
3fehs 99, F = mro? = mr(2nn)?
\ E.=4mrn®n®
& F = 4x01x05x 319 x10x10
, 314 x314

1 15, U@ HUTL TFIE & U1 A U SeafeR e A GAT ST @, Safd R R R s
frern @ferst A faran s 6 g Seafer g9 A g7 W

&al Feaier gd B YA & oI = an, v = \fgr 9 =Ry
- g r=l
. W%,v:@ﬁm




1. ®ivfta a1 Fit uRym falRaw | s 3t 31 J Iy fRiRkaw)

Define angular velocity. Write its relation with the linear velocity.

3T aﬂvﬂuaﬂqﬁﬂfﬁmm@wlmlﬁmﬁ‘ﬁﬁﬁmaﬂﬁﬁm Fritg -
AT FE ¢ TH qHEI: Ww%amm(dﬁﬁm)ﬁﬂaﬁiﬁm%l
ﬁvﬂaéﬂ W =2nn
ST AT T WF Heq/AHve a9 39t famr [T-1] 2t 2 iy
oo T o A S T @ B F ”ﬁmﬁm i
ot e Sl A & we | Y A - a%%m
ra@
31a: fad FIvitg a1 | 71 S § 8 S srferss @ w
%ﬁméﬁ%%n i\ e ﬁal‘s’l‘@m%m%@q
2. I TRU3R | it et § ey w1 e Fif (UPBTE, Sem-I, 2016)
;:; 1 1 £{)uletf/\reen linear acceleration and angular acceleration.

D, L=
dt

_ div/r)
dt




0(_l.(du):a [@___GJ
r\dt r dt

a=ro ma%@ﬁumw%l
3. IfyFg aa @ T aread 7 gaa A ol
What is meant by centripetal force? Write its dimensions.

3T aﬁmmmaﬁémmmﬁvg,mwuﬁrﬁmﬁs v

A T9 W TS S A I W O (i) @ wrf wan @ e
TREMT (02 /1) 3R TR R, W fawn AR aeerd Tedt @ 3t T3 g
F FF N A @A B = F PP F AR, o gaa fEd aa 3
S BT R T 39 el # fow 9@ At & S oo F @t @1 2 T R P
f 3ita 7fs #2d gu fave W o a0 & Fxa @ s fem gea g9 &
F T AR T 2 W T ) fihs a9 Fad 21 Al favs 1 g

m &, a9
g &1, F = S99 x A= &0l \& o fax3.1
2
HAq F=m[v—]=mroo2 (v@
r @

o= fam [MLT?] R
" 4, UPBfgd &1 H1 - g gHgmEnl
ntrifuge.

Describe the working principl

3TT  3Udfsd Centrifuge 21‘6?

<l

e | 5d W Iufega fafv= g &
FUT H1 gg fohan S 21 39 = sree Afedl H st A fa ¥ HE S R
=9 fFa § 91 01 goh Holl 1ok gt W, aitfy 1 3R w9 € 3R 39 TR
g% B 94 ¢ g9 A HeiA gE W eAefE 2

o4 9 el B1 44 & WI-|g g9 o 36 87 F 9fed: o 2
TN o1 gU i faf= WAl & die e =¥ () | frea ?)
T Gl oid A ©, 370 TN IUfEd FU1 19 S (my? /r) 39S FT 81 g9 |
‘ B 1 FAd T A § ok U, R HUN HI U A
JeiwHid T, HU WI-Y T8l 7 Thd| FHH & Toh H S
I A Te Hd G S F hd ST H 37 S €, ek g8 % W) F01 w9 e w1
e FTF U adA % Fedl A H T S 21 3T: S % s 9 A F9 a9 e 5 d gy

\! 2l

%@

o]

IS

o

S W
1

5. g4 A P & A g BT HRUT THHEY
Explain the reason for separation of cream from milk.

JgT 39 @ FM STIEE Fe & B0 S B T ga A feben w1 w36 feem W
e 21 @ g8 HE o doll @ SHE Sl € g4 % H07 W F Rl ) SN FH NTH T F
SFvE FTA &1 3 FIM 91 34 & HUT G- TE P TR F weh HO 1) e 1 g Wl
o1 F gU WU F FE 4 W A S €, @ qH F v wor wh e w1 wn gew w5 qu
ared A A e S ¥ A W & v A qen aed s ¥ gy e 21

6. urft @ 4l ared] B FHeafer T A A A gAY 0 e & Ieer A w o S @ o
¢l firan?

Why water does not fall even from the reverse water filled bucket when it is
rotating fastly in a vertical plane?




JAT I T TE B A ¥ I oA AR Ao ) FeAtew a1 § o

(hf<reh o @ Afereh ) YR A e facget 3ot @ I T 4t et 7 frn
TS 3H TFR N N THAT 2

S FEAR T W UH R stfirhes; w6t % st gt §1 g awedt i ferd
el U 3Tk I -3 HAl & S Tod Aheg a1 % wrmy (faada from
) e 2| o T a1 o o5 va & Seaan fag W A @ sq A oA,
WA N STTRE T o2 /1 S few H S # 3 o @ 3,21 )
IS A F YA HI A FH A B A STTHF a6l F A A F T mg H

gd | o ’
axfua;%‘m%!m‘vﬁma%w,[ml{%-ngwﬁwﬁaﬁWﬁz@ /

Sf—-—-

W T TGl ¥ T T, T F 7 R F 9 8 CJ for 3.2

2

m'l"“ >mg el UA@.

7. = 27.3 R (3uar2.36 x 108 Awve)
FAER Uy #t fAsa 3.85x10° g 3 3R R 74 I
in a circular orbit in 27.3 days (or

The moon revolves around the 2 '
2.36 x 10° sec). The radi circular path is 385 10° km. Find the

acceleration of moon to rth.
&l JARR U Tt 5=, r = 3 0 foHt =3.85 x 108
TSI H TF TFH AT Y =236 x 10° IFTS
=T w7 i A, o = Siuly S

@T 2.36 x 10°
TISHT 6 g (g @),

a=re?=(3.85x10%) [_2_?13'14

2.36 x 10°

2
] =2.73 x 1073 Q2

’&\ﬁmm%wﬁu@aﬁl.oﬁﬁ@ﬂﬁﬁm%muﬁmaﬁaé@
\ &fest a0 & gaman e 21 S & aFrE T F iR

An object of 1 kg mass would betied to a 1.0 m long string and is revolved in

" , 0
a hox:lzontal circle at the rate of 7 round/sec. Find the tension of the string.
el fean 2,

fure =1 g=mE (m) = 1 fem
S T=EE (1) =10 H

o =10 wmy
T

vV=rm

v=10x92-19%3
T T

10)?
10X | =
@ S e ry-m" x(") - 190

r 1 2




9. I wRoT A My Fm wHER ¥7 m g & 4@ Rvg r A o @ it nu w
UHHHT 9T v |/ TaFb? o7 7@1 8 | T B — (i) e &1 39 F F5 3t 3R @y, (i)
fve v s siftvdes wa @1 W @ fawm

What do you mean by centripetal acceleration? An object of mass m and
radius ‘v’ revolves in the circular path with a uniform speed ». Find
(i) acceleration of an object towards the centre of circle, (ii) Value and
direction of centripetal force applied on an object.

IAT () Rve B ROy wwwma g iy w0 gu fave ¥ A @ oftam (saf ) s AR
T ST IHHT fown =rn weedt et R1 37 five o1 A AR SEer @ 21 39 R, g9 1
T B 2 o R e 39 % w # oin ;

T 2 T ©RT A # ofireg wrer B
T FED B T T W IG T _A
(3= 5) ¢ fown off o33 99 F P @)
3R TEAt 2

T S e % g7 e R, fge e 0 a9
=0 r o Ty AT @R 33
(a) 11 ™9[S QAB 9% % W fag W fave & am
=i fSen TI9REA (taseential) i T R fave (b (a)
T e T Ar H 9Rfy qu fea fag py

¥ P, T As T T F7a1 © a0 31 fogeli W
- fave & an wHw: v; 90, (@mmﬂma@aﬁtwmﬁ%aﬁﬁmm%uaﬁaw

a—r‘_t‘:’\{—l?h L"l_))::—l}}‘— 61 %I @ O
aﬁ-ﬁa{qgmmé:%umﬁﬁ@?l T, H A H B F FHE T @ ¢ ad
AT A B FRL 7, F SO B Y et o w1 €

FU-uREdd ¥y — 1y = Av F, 33?!@%
3.3 () 1 S QA}E’@_ S OP. P, THEY S B
. 1‘)

(b)

fa= 3.3

sgam M-8 g Av=(3)&

- 5 ;
- ) As
a‘mmﬁmﬁﬂmﬁ@{f)-—
At \r At

r v

N . Av v . BB
FOATA &q sl (At > 0), dd Lim — = — Lim _._.]
Al % 8 ( ) At>0At 1 [At—)OAt
< A1 . . As
gfiamr | Lim 28 = dichifeleh R (@) T Lim — = diehliaie QT (v)
' At— 0 At At— 0 At
7 U2
a-( J-v 3194 Q==
\ I o
3d: a= r(l)2

T, v =To,
ae fyoe ¥ sAfaEs @0 d F1 A €, TSR o daet ad & srfew v Pt g

(ii) Rz qr HRIA % ae1 au IS e 4f et 1fd F3 gu frs Mg m A @

fue T T AR ST S FH A
F = AT x Afh5 @00
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YAl Fam»x—
r

mv2

a F=—r—»‘“ﬁv=rm,amzp=mrm2

s w6 F 91 e 78 @t @ S o #) fewn @) oma fa firrg T A
WAVIAIPY G S VRIS

oRael e & gefta 1Ry & aRomd a1 ofRmmor o e @ om0
TR A AR BN R, Wy IR W R wwerd w2
10. @& araHt 1.2 5/ e ot e @ 40  awar e ¥ TN 918 | FHH

() = ==, (i) Hed A g o 7w A (§ = 10 H/32)

A cyclist is moving with a speed 1.2 km/minute on the curve of radius 40
metre. Find its (i) centripetal acceleration, (ii) Inclined angle from vertical

plane. (g = 10 m/s?)

&l e R, ﬁgaﬂﬁw,r=401ﬁ,g=10ﬁ%
Ta GRfed &t 99, v = 12 fF/fime = 12 /60 QHUS = 20 H/H
@ aifﬂﬁﬁam,pﬁ:mﬁ/ 2%#{‘#

r 40
(i) I S | FHE FIV 0 B A tan 6 = Ve

2 2
o o iy — R — tan~1(1.0) = 45°
rg 409 10

M. @I rFnssdgad @ 21 39 e g I wifeas a1 &1 93 fafag

Tu fraR g w S @1 3 Tftd Fifste)
A particle is moving vertical circle of radius r. Write the formula of
critical speed on its imum point and derive the formula of critical speed

& oAl fF S99 m i TS -kt HREH SR % R/ v SR 39 ¥ amad

feon & surd 51 W@ R HHF 0 8, Ieaaw fag A R a9 freram fag B R s 3.41 7
for fordll a701 ag 9 R @ foreent e g B R Foia ferean o %) e i fag P
TEF T R FR & 3 ) Gt =R . .
T F ¥ qE T f: ‘\
fag p o frga g mm%—(i)mmw /. \ AN
fore o AR Ao (i) SH H A T, AR 9 ,

mgmamﬁfmﬁﬁlﬂ'ﬂ?{mi
mgsin 6 Hmﬁwmmgcosel?hm \\
T & fawiia faeg 21 30 9N, 74 feafa o quen vg & &\
ﬁaﬁﬁzﬁmaﬁT—mgcoseéﬁTﬁ?a@ﬁmﬂﬁ%
ferd sravas sfud= aa 9eA & 21

aq: T — mgcosH = mv?/r

e, r (210 # oard) g9 #1 o 21 5ed, fag pw D w
a1,

\




mv 2

T=——+ mgcosf . (1)

;
a@‘a@aﬁmwmwaﬂ‘mm%,aﬁwéﬂuwm Al 2 adn F1T faearaT o =g
ST & (S99 cos 0 Fet a1 ) | 314: WHFTO (i) % HTAR, S & A T T T # Aom 3=
s A W =pam @

M3 T 5 A R (S, 0= 180°) 7] &1 A, B, 7@ 2 § 9,

2
Ty = A 4 mgcos180° @
]
2
312131 TA a va — mg O C05180°=—1]
r

'q'*ﬁéﬁém(vA)ﬁmaﬁﬁm@ﬁﬁm(u)mzﬁaﬁmam@wmmvﬁa
m' 4 o TSN gk -4 . wess. -
-
A ST FE AT A (v, ) £ q@ SIS GHE F T *zn'vchwﬁfR,
L ve =g

P

I 3= fag A 1 asft IR = I =
FeAleR g ¥ T &% ford ‘Ffas 37 (critical velocil

...(ii)

T F 9 FA-G-FA Jgr T ]
1 7 F1 3 T I WA Ao

Ig S A1 9% 9T 99 W @ o
e, 9 & fag P ¥ S=uqv fag A | nfqs St wt adn feafaw s 3a & =g
(FSi-FT&0T) | -
HAd: : lmvz—lmvzz XIOSO) HAYGAT vz—v%=2gr+2grcose
2 2 & "K
afg axg S=aam fag A &1 ° ) ME A Mvy =v, =,/gr, &
v? — = 2gr + 2grcos®  HGE u2=3gr+2grcos9=(3+2cose)gr

S7oaT v = /(3 + 2 cosB)gr
freraw fag ™ 3 % M,  vp =,/(3 +2cosB)gr = /587 [~ 6=0]

12. P g g A H/ AR T AT Vave A 0 9o W e 2| REefewmm s

faee @31 &1 AF 21 o/ T & 2|

planet completes a round in T sec with a speed of v m/s around the sun.
w that the value of acceleration of this planet towards the sunis 2rn v/ T.

Igr  dfe e F gar wen Fi e e 2, @
_ i s R 2nr

Y= g T
vxT
sl re 2n
...ggquaﬁmﬁQWa=ﬂfmmv22/r
v 2nv

a= =
(v xT/2n) T



13. T five & te S A avat ARsr g & a;-qﬁ'zsqmm%' Ein
e aaﬁm,mﬁiﬁvgmmmaﬁg AT SN 8 A

An object tied with a string is rotating in a horizontal circle. Find the time
period formula of an object when the weight is not negligible.

Wl f90 1 SR % ok R [ e CHE A @ st g 79 o e A Ae LA (S
W‘W’lﬁ%)Héa-“ﬁ?%im%mm%am@ﬁ@v@(mne)mﬁﬁ%l EQ
THEASH W Aew Feel 2|

WA m T W HE oS p R (oma @ 2 ¥ uw R e

r e & o 3 THEn = o QA HRn 1w ) e e e 2 st
T o HU TR R (79 3.5)1 fam W, r = 5i1 0 79 35 =57 § fyve q¢ =
QA FE TR D

-
(i) f9v€ &1 YR mg W i) S ¥ g T '
TE T F TS 91 SER T2F AW Tsino T © cos @
FeateR foeen A 1 o 78§ fb

37 T cos @ = mz o1
Tsin%mﬁv@ﬁq—rﬂawwqﬁ%%{qm ERRHES

l /
' S
Ad: Tsin@@ r 611 BN _

[t (i) S () 90 SN W, °\ (i)
TS
mmﬁ%ﬁaﬁauaw@ 2 ¢owmy T R fo 3.5

37q: @ v = 2@/t
v T I8 HE G4 (iii) ﬁ'%

)2 2
tan @ — Q@nr/t _ 41; i
F:4 t°g
sin O
R LS| tan®=—— dIG . r=1sin0
’ \ cos 0
\ tin® _ 412l sin 6 o 2o i’ 1 cos b

cos 0 t2g g
"lcos 9
-q'l' t = 21t L —g’— ...(iV)

ﬁﬁ@ﬁ%ﬁqﬁﬁﬁﬁﬁgﬂﬁﬁtm; HAd: cos Bmmem,mgmsﬁgno
& B "ehell <k T ¢ = 0 BII
ued 14. mggw ) . -
(i) JAFR A W A DT G, (i) T wenl A garer 1Y, (iii) vy A
qamvwﬁlam(iv)ﬁﬁiﬁmaﬁéﬁaqﬂﬁnﬁ,mﬁ;mmmm§i
Write a short note on the following (i) Turnin
(ii) circular motion in natural phenomenon

(iv) Motion of particle tied to a string in horiz
particle is negligible.

g"of vehicles on circular turn.
(iii) circular motion in atom.
ontal circle when the weight of



JUT () JABR A R Al B ggA @ e wlhd, e, 7w, 99 A aw el s
%Wﬁmﬁﬁr@mmmw%mﬂrmmﬁ
STAVIHN Bt 31 A6 ) 7 oot 3G PRI a1 TSF & A Iufeea =
A (frictionalforce)ﬁmmélﬂﬁmﬁﬁgawmwvm
maﬁﬁgq;mmm@méwﬁwmwﬁﬁmﬁ
SRR Y S IYAY 7 HY Goh a1 A8 & 99 TeHh T el
W A RFE (skid) T T2 (overturn) WWH?I

(ii) Sl Tes § qa@R 1Y TS (moon) TR F TR IR TF

AT 9 WA 1 37 39 R 9 T Airps 5ot o & fws) on wéa g &R B ==
F1 T T o EN T R ARG o1 et A freren 21
(i) R N FAOBR WA G (atom) F A7 F AR 3R sera SR

3G AU Y otaei &1 o1firshes o1t il STavaehar vsdt 21 g ! A F IR 3R

T e W YA & foT savaes 9, SR AT q ae ¥ A T ae
mé@mmﬁmmél
(iv) SR 3} et o1 B aferst g F iRy, sTafds o1 1 R W EH TH 1S H S0 F TF

R W Ay e gareR 19 W gE 2 @ el ek 3T 1 3R S @ g 21 3
YR, S & @ 50 R e W "1™, - -
¥ o T T & (o 3.7 ()11 T )
¥ R AR sEME S T TR WA A g . @\ /
2 WA @ e g9 W w0y Y e - o
oot St @ [ 3.7 (b)]1 39

e ? fF S & 3T TN W AW
i o TS TEE B

~ - - - LTS -
—— —————

' o= 3.7

g9t T & W Bt €, oF: Mg <A & wow fram %

AT 2| TRTT e el Tew W ASH ¥ Iord! FEfwd,

£ TS ' S & HUT FW ! 3 IR (tangent) Fi g ¥ ¥ i

S 21 T FR0 R 6 | T HE-ME T W B

15, FHRUIE IS IR U AUH! HEA i fazm & ot Aan @ T et Ird
FH HR Adl

What i e reason behind a cyclist inclined itself in the direction of turn
its speed?

W A AT IrEfdd gar Wier @t 3R Fa) gaar 82(UPBTE, Sem-, 2016)

es bicycle rider leans inwards while going along curved road?

3Iq% qamqingmgﬁmwasrwsﬁmahm o 3.8 (a) ¥ URfat gar & €9
arefet = gt T & ae 5 3.8 (b) W R FAR F TEh a1 a1y R AR N wSF & WS
W g g T el
A TR Hied TAR 1 S m, JHR UL W B - o wefEa H A o 81 5" qEied
AR U T A S 8T 99 R e % e s sfHhs 56 (o /r) 9 9 Wl
¥ qfedy 3 o ST e F 8 T B 81 3: WS W S FHA WS aon ufed F T fag AW T
SE F (= mp2/r) T8 & &5 0 F SR I

3JA4qT



AT AIER T HEfhe TR &F WY ol e G R THH 9y (7 ¥ 21 faredia 9 By 9 Fy
HU T TSN T F & TR RS Fy T, IR e aen v ) famg 6 w0 wER fawd o 3
TR 2; e TR WO T BN 37: $H FER I WA o8 W WiEfehel AR i feafd T
w9 TR T2

g AR T M IR TGGR M aaF, qaFa F, (=F) & a1 e F9-q
(anticlockwise couple) ¥ Mfcreenfia (replace) FX T & 9 Fy, (9fmor F) A 9 TS F
fou sTavas g oo B |

39 A WIe W Y T TEfhdl Har g [fa7 3.8 (2)] 9 o &= G T HeEATea: 9 H
3R TR STH! IR mg T Jeait =t 37 R (R0 mg) S A W FHEATeRd: FW &l 3R
FE FTA 2, TER TH-gW 1 G (Sifer 3 aftmmor § SR @i faen ¥ fauda ® q9n et
fra-Yan ot e ©), o WCockwise) - ST T8 ST S HaR # 9IS F
F< W T F AR fir 2w : |

R, A GaR A W ged
gfafsha R (= mg)ﬁﬁh_&ﬂ

3.8 (b) &I TE WIS % Fs ! 3 b S & A TR mg TN
7 f=-fr1 &1 STt ©, wreifer feemd ote off foadia qen s g |
Tt 2 Ad: F TH e clockwise) W—W?ﬁmm%lﬁﬁw W—gmamaﬁ
T H & Forgd wEfra Far famr it 9 &1 W) %= 5@ 2
A S - T BH W H HAR 1 SEEER W gh w01 9 @ [ 3.8 (b)),
1a: e 4,

\ feqoTrerd S(eT-qTH 1 A = S SA-H FT Aot
W@R@mg)@aﬁaawwemﬁﬂama (= F) ¥ 57 99-g7 1 syt

mg X BA=F x GB

Al B
GB mg
W f9 3.8 (b) H FIT ZBGA =6
.. HHHI A GBA 9, BA/GB = WI/3HR = tan 0

tan6 = & .
mg (1)




¥ S A S 35 oo 21w e 3R A 7| F| < F ) A E S e
awrawa:aa( ]mm%mmmvawm%mmﬁmmmﬂmw

2
mv“/r
tan 0 = !

mg
2
tan® = ..(ii)

rg
Fsﬁmwﬁmﬁﬁﬁsﬁmmu%,mmwaﬁGW&a'

a: fo ffoel Are =1 or w0 = wd 2 fr

pomg > 1
Umax = Hsrg Q w1110

IR ged T T v >0, B, aﬁw%ﬁmam@ﬁl

16. iﬂ&mmwmweﬁvaﬁgﬁg
Why road is made inclined from on n the sharp turn?
AT AR R 3D 3 30 B e A g M A W Hernted % ggd 959

TTH T R & A & siie T =t a1 Fd1 7, A Wened HEn
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What is meant by centrifug ? Why it is called ‘pseudo force’?
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