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NEWTON'S LAWS OF MOTION & FRICTION
e @ fd & =19 (NEWTON'S LAWS OF MOTION)

ol (FORCE) :
yP eAfdd AU QI III9T I dcT & IR H AT FHSI T & | ST9 37T 37 HISTH Bl @rell oAl
DI gDHeld © Al MY IH TR T AR BRI 8 | b IUT YBR 9 AT I BT Beobdl & IT BB AR
€ QI 3777 1§ TR US I IRITUT PR & | 5 SaTeRVl H, ‘6T’ AR BT A AAULI AT oI a3
@ 97 ¥ gRadT A 2 |
gl @& UaR (Types of Forces) :
1. ¥99& g ( Contact forces): 578 I &7 IXY TH—SIN & TS ¥ MM 8 AT I TH—gER W g IR
Bl & O 99 91 PEd & |
(a)  f¥ere yfafear 9o (Var R) [Normal reaction (N or R)] : I8 a8 & ofwdd I¥d g
PTUCH © | I °ICH 59 I BT A1IF ST 2 [ TS D1 Aale [hal gedl I Th—gaN R 9d
ST B
®) =41 94 (f) [Frictional force (f)] : I8 g & WHR AHS dc1 BT UTH © | Tg QHI A7ID
|de! @I mufdres T HT fARe FRar 7|
(¢) <@ (Tension) : fHAT T g3 SR, TN T o & RN RT ARG g TG HeeAT © | TG
@1 fawn &1 uepfa | Rawmg @ B 7 |
(d) R g (Spring force) : T® R gqD| o T # fdl |l URaIT & UA BT TR el
g, Rar sv&! o= # aRadd &1 I8 a1 8 UfoRR &l | Ta R gRT JIRIfud 9
F=—kx, g1 &1 SIrar 2 | 98l x, oF g # gRaad © dem k R fadia (stiffness constant)
g (A& N/m) |
2. /v febd ga (Non contact forces) :
S gl # 1 gl & 7ea H1g wifae s 2 81T 8 71 J & 96 W BEdd § | O — Twar
o1, fagd oo |
e : AR : 5 9g BT 9R 98 9 & T 9ol 39 ahfid Bl 2 | 59 Jocd 9 IT [H@rhyor
g @ $Y # W gRIT forar ST 2|
(2) fasr (Dimension) :
ol = GIAM X @R
[F]=[M][LT?]=[MLT™]
(3) 9@ (Units) :
TRA AP : (1) g (S.1) (i) s13 (C.G.S)
oA AED : (i) fhamm-ae (MLK.S.) (i) ¥-a1(C.G.S)
“gcd (Newton) :
Udh I 98 91 7 Sl | fham s a1 f6f awg # 1m/s? &I @R S~ HRl & |
ed oo 1 geq =1 kgm/s?
$T1g (Dyne) :
TP SIS 98 9l ©, ol 1 I 59 &1 fB a%g H lom/s? &1 @ROT I~ BT ¢ |
. 1 Dyne = 1gm cm/sec?
I & WA AFDI & A T 1 =ged = 10° ST
feearum-ga (Kilogram-force) :
I8 98 9 © ol | kg 5@ 1 9 H 9.8 m/s? BT @R Iq~ HRAT © |
- 1ke-f=9.81 =[e=
YTH-9c1 (Gram-force) :
I8 98 g1 B Sl 1 gm S B 9%g H 980 m/s? BT TROT Iq~ PR B |
-1 gm-f=980 S84
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NEWTON'S LAWS OF MOTION & FRICTION
I & o AFADI & 7 F= ;1 kg-f= 107 gm-f

Y= F=ma dae aff 710 €11 & o9 9o favm Reify a1 7y § gRads o <@ &1 qer avg &1 G
o @ aRfaa &1

I 96 T @ROT X, y T z-31&T & AR A °eh @ 8l Al
F=Fi+Ej+Ek @or d=ai+aj+ak
s9d J8 W © fb F, =ma,, F,=ma ,F =ma,
T a%g DI UH O V@1 & (A Uh FAH © A T R & fordl fdt a1 a1 smaegarar =21 gy |
F=ma ~F=0 (FfH a=0)
107 #ier R & for) &3 Ui qal § A MBI 9o Ydeldd © Slaid eIyl 9 gaordd @ |
1 gAaElAl @ WA fagd 9@ qe [ewreyvT 9 @1 agura F/F, =10%
- E >>F,

fAaa 9e (Constant force) : IS T o @) fem g gRmmr fFad 21 39 F9d 91 wgd 21

GT$<d (INERTIA) :

(D

)
€)
(4)

[T G311 BT T Tted o7 TS HROT I 379+ foavm Ry a1 wve ¥@r # va w914 71 giRad
BT R BT 8; TS BT & |

STecd Ua Hifde IRT 781 8, I8 hadt 9%g &l g8 07 & Wl 9%] & Sgq IR R & 7 |
TS o BIg I 9 AEG TR B 2 |

IR GIAM B a1 I3l # o aH 1 i # 9 g8 R | &, 9919 ST BT & difh I8 Bl
SR Bl RS & a1 97 R R T8 aar g |

fader = (Frame of Reference) :

(1)
)

3)
@)
(a)

(b)
(©

(d)

()

g =1 1 B FOraw Vet Rerd § T Jferd &_ar &, S9dT (e a1 (Frame of reference) H&aiTe 2 |
frder I 3raRReT § B drell geARl & R 9 97 &7 499 o)+ & ford A<ene ugfa T a1 4
FRIFT BT © | 89 a%g @1 |1 wifde IRl S—Rerfd, 9w, @xor gt a1 g9 dens ugfa # aar
qb B |

T T A IHR @ Bd 2 : (1) TS e a4 (ii) oted faer a=

Sredrg e @ (Inertial frame of reference) :

g e a1 S fovm IR 8 A1 S U FHE 9 9 U IRl T H TfOHH 8, ST fAee I dadtrdr
=

e e a1 # Fged @ 1fd & 99 ar g 2|

STedg e @ ; sr@aRd ficer @ (Inertial frame of reference) A1 =& (Newtonian) AT efiferar
(Galilean) e 71 0 HEATT § |

3MTERT ®Y | FBUS ¥ Big W STecdd a3 [ 21 2 | IRifd St & ford fFder a3 & Se ™
AT ST Wl & | A SHHT @ROT Ward @1 S dTell a%g & |rvet 7707 2 |

T fIRT U |E T RO A0 & foldl, gl &l e I+ AT Sff 9T & |

® 8! 1 T WEa B & ford, gedl Bl STl I 7181 A1 ST Febdll offh 34T S22 & ol g !
STecdid I HT ST Aebell 2 |
Hlustration :
AT av Rera feree, fara @77 & TfaarT (Fav a7 #17) forge, el wee gy [49a 3T | TaHT BIv
(ii) TSy 739 T (Non inertial frame of reference) :



NEWTON'S LAWS OF MOTION & FRICTION
(@)  @RT A& a= @1 Jrorschy 489 a= Ped &

(b)  YET P TT P [79T FoSEY [9 TF H Y T8 8 &/
Hlustration :

v GHT JA T H TN B, [ @RI HYY IT A B SV T BY VG ferve, 37 qIei doT
e &I Y2¥ -9 (NEWTON'S FIRST LAW) :
T A% 3T faRT RerfQY a1 Ret Xeam # e 1 T ) Sravenr # 991 XEh 7, 99 qb b raven gRkacdH
@ o)) S R B 98T 9 81 RN ST |
(1) It g R B 7 91 B a1 AT &, A1 g BT 97 gRafld 72 81 Feran s1eriq avg @Rd 72f &
HadT |
(2) A & Yo W Se@ BT aRMId BRaT § o7 39 WY AR IR STed BT 1M BT ST § | STecd
T IPR & B & ¢

(3)  faRm &1 SIe@ (Inertia of rest) : T8 TR BT A--37TY 9+ =i Reyfey # uRac TE H UM BT 3ferAm
2| 39P! 37 ¢ fob fovm W Rerd g faRM R =1 I8l & oA -39 T IR 1 PR Febal |

Hlustration :

(i) V% Q3T T IV H vGT W W GST & I P IFE T & G¥ NP B SN FF T & T I SATH
FoT US! & a1 TR @I TTIT H o7 rery o7 ININ (&13k) & [F7e 9T B HT wRITraRd 8 Wi & g¥ilerd
IV BT 4T &% & 7] TTIT P IavT H ST Il & Wididr SN BT SN 37 AT (G 1 B F Ba)
13¥77 @ GTST Bl GV BN P o] BIg G FIT T&] BVl & T g¥lerd T8 U1 o7 Rejfar H & vEar
8/ 39 avE & 3T (F1¥%) @ G4 9T B HET U STt [averraT §IaT 8 @eT OeT o 8 o 1
ZIIT & FIY T B NS BT 3V 77T 197 TI7 &/

Note : "If3 &% @1 7fT i 8 @ Tl &7 TeT AT B IVN B UF FHT &Y & RITFINT & AT 7T
gvilerd I3 T RO IRIY G @ 6T Id H ST G T i3 B FEHT SFHT T8l BYIT ]

(i) 9 Y GIST FATH T GSAT & I FSHAIN HYY JArd SR IV B FYY] 4T & [IVTH P ST B
BT N B 37V v ggar &/

(i) TP ISP & Bie G¥ Tqeag T Tlch] §9H VB T
BT BV &l & Tdld I U¥ Y YR HIVT GY G
FIT T I & @ Ticd] P FIeT G B SYET
e IIF EIAt 81 3T FHBT BT B G TIPB
A 37T EIT & | Flerd Tieh! @1 Rerfa 5 Tl 9
IS THT H B B BT Bic 9T B & IR
i &1 o fgs®) & @i # v vy 95 & arar
éwﬁ##ﬁaﬁ%ww%aﬂwwaﬁwwaé Cracks by the ball Hole by the bullet
gla &/ a7 @ H Tl Gt Raget @l werraraia
& G & ¥ HBIY T U Ragad! § VY 97 i &/

(iv)  fa=z o gorfs 75 @aver 7

(@) I SN B & e 5Icd W diar o @ I8 TAIT BT SFHT B Tqi A
FHT M @ [N & WS @ BINT I8 §of ST A @1 I T8l 81T el "
gvilerd ST B g€ it/

(b) Jic SR B @1 dhgar @ @iar Sirar & @l §7 GV T AT §of Zo g T M B
EIBY ST B W A @1 wITI=aiRa &1 W1 T 5 A H @919 B @ 7919 W Mg o

(M 7517 &7 9T%) 3ifE% 8T ST A g€ i)



NEWTON'S LAWS OF MOTION & FRICTION

(v)  FI3EF VP FIereT &l @ JIel Vb A BIe-a1S & gabs Uv Vb Nigeh] ¥ ol BIe-q1s & g bl
Al W TEITH §THT &, I BIS-FIS [BeTDBY G¥ [V Gl & Tl RIaepT 13¥77 & Tscd @& BRI [T
 fire Sirar &/

(i)  UF GV B UF O W HEX YUY IV W £ BT FIY T 8/ 0T gelerd 8T & a9ifd T8N &Y av
GV T H S el & TTaid o7 HT AV gv & V& FET & 3V g¥ilerd I SieiT & oI &/

(4) Tl @1 s (Inertia of motion) : J& Tvg &7 a8 YU & [o7H ag U] Y GHIT Tl Bl e Bl
gRaida FvT 7 sl §id] & SRl Y FHIT AT B ST H avg 7 al v @iea &1 Wad! & SV T
& W 3T/

Hllustration :

(i) T T I7 T SATH Gl &, dl S 98 §I T1H) ST B SIY G I & | VAT §¥Hlerd & Flid THD
IV BT [F96TT 9T Y7 97 27 & 1T [ANTF gV 3T Il & alfb STV HIT T b Sreeg & BRI Tl
5 &7 & TEA &,

(i)  TF TAET Z7 F FIEY B N Fad §I Y IaT ST Bl SIY [ THAT 8 )

(iii) TP 1G9 T T o 7 g VP [T gV a qiSar 8/ Ve gwlord 8 #lid qISaHY JIST 1597 1T
I FGH P GHI /9% P T P G T &/ T I8 TR §¥ dP K& HBA &/

(5) 1@ @1 w1 (Inertia of direction) : I8 avg &7 T8 JUT & [oreH avg vad 391 i &) 139 giRalda
v H areref s &/

Hllustration :

(i) T U IV & B NIV U¥ 8 U GeJY bl AT GIaT & Tl SINT S7adE g8 Gild] & SV YRV g Bl
e V@7 B 139 § I GIar &/ F@d SIV H [mia W geere @l g H 7id ded @ ferd o7 AT veT
o7/ iVt & SVl gl & garg @o & SIIdT &) YRV WReT VT @ SgIQT i 817 & BN w9 ey
F1 139 § IS IrT 8/

(i) [ o aTET FT gUT BYaT §37 GIRYT ASS] BHar & [oTadT FEIN & 19T Ged & BV G VT
/G

(iii) T UF FIX UF qF GV gHA & T ITATE 3%V §07T 3T TV B SN RIeTanT far o 8/

Hlustration :

79 gV AT IS oIl 8 al A [Bed BN §I8Y P IV Ry @3 G &

(1) 7T @71 TSI (2) TIT BT TGVIT (3) T @I =T (4) (2) 7 (3) &I
Sol. (3)
Hlustration :

3T 7 7 T el IV ST §IT Y &I arg H SEARTY HUY B} SV U G Bpar 8/ 1% FET

freefi?
(1) &% & qrEv (2) @Y H @fead & 3T
(3) @7 F &lIT & V% 3K (4) S1F B 8T # [orered 8% BV BT AT AT
Sol.  (4) FFI1F IT F7 & geF FIV T 1§ &1 @ ford GHIT & 3T T 133 T THITINIT H JeE Sfaor
gt @ &vd &/

g &1 fgdig 199 (NEWTON’S SECOND LAW) :

e BT UM 199 I8 W P12 b RT BN 8, 59 d%g W PIS gl B T8l BT © | IE I Al
foRmT o <&l € A1 Fd a1 9 e N H I SR © | ged Bl g R 59 99 &1 SR adl
2 & o1 BIa1 € 99 O R SR URUTH 9 HRRG B |

Fiet =ma (1)
TSI [IR9 T € @ v Y& qvg BT @YU ¢ U¥ BIYVG Gl I & GHIGUIA V9§D
ST & YHATIITd! ar 8/

I UBR, B9 SUYFd 3HIsAl & 999 §RT R & fgdd M & 1 IR w9 g+, @R

Td g ¥ Y RAMUT PR Febdl © 3FT: FHGUR i 1 8 2
Page # 5




$:‘

NEWTON'S LAWS OF MOTION & FRICTION
SF=ma (2)
§ 91T B b @ROT U a%g IR PRI B 91 2F & BROTBIAT & | U 9] TR ol 91 98] TR BRRG
|1 gal &1 | AN BIaT € | RS @ fgdi M & SuANT 9 99 @I & B H, Uh 9%] W) Hal
FHA I ST HIAT AgdY0l BT & |
T BIAT @ 99 9% U USH 91T P 91 S & 87

=9 Rafd #, axg daa T @R 8Ril 81 I 99 IR $RIRT AT 9 I T8 ¢ |
F  =F+F +F +....: @ 9a 31 9w an

ne

U a%] IR B 961 BRI 8 Fdbd o, olfhd =0T dHael U Bl @ |
& < b THHR1 2 U A G € TAT Alor) Ig dIHl g FHIHRN & Jod ¢ |
2F =ma_ XF =ma 2F =ma,

TG 71 g1 I BIT B, T % ArearaRe # FHEl Wil ¥ | Ak e 9o T 7, 1 @Ror Y R BT | 3o
I A T BT | 37cT: ST9 g T I ¥ B1aT & (319 avq favm™ ox o1 gl &, a1 o), avq |rearaee
H PEAT © |

goi, 7fa 4 gRadT &1 drevr &/

I, T U TS FRAT| B9 oA B UM a9 H IR AR I B Uy # T w7 Ao 2
I, @RI §RT A19T 17 I # gRac &I SR ¢ |

ma HIg go1 T 8/

GHIPHRT 2 I8 &1 Hedll © [$ TOhd ma TP 9 & | 9% TR T dlel F4T gl Dl FHIBROT & Fidl
3R 7 g6 UT PR o ol AR wU A SAST ST 8 | $9 71 Il DI (R O & A g 7€ g |

ST @RI & I[OhS ® a_TeR [T ST 2 |

aeq v ¥ drcd dell @ YT [ATATT H “ma o7 ” B GlFlord TET B/

e+ $I qoid 199 (NEWTON'S THIRD LAW) :

(1)
)

)

(4)

()
(6)

yAF b & fordy Aar sxreR (aRErer #) 9 faudia (fem #) gfafosar 2y 21
ST9 DS aeq fbdl gEl g WR gl STl &, < Gl avg Al Ugell a¥g R SR1eR g fAuie det o |

TG H 9T THAT JH H BT B, TS (e AT ga1 a7 2 | fhar @ ufaftear g A <1 9o
EHE WA YR & BId © ; &R0 °Y0] & oy, THaardyvl & ol THadyvl S |

Tl S a1l Bls W SRS AT FHE URATT BT fheg f3em 7 fAuRId 9 gHa BT € | HRS §I]T
IMRIFYT g1 ' (Action)' HEATAT & AT $HS RT wd fhar a7 ufaae ' ufafsan (Reaction)'
HEA ¢ |

forar @ wfafsrar & M vy W S T2 Sxd 2| AR VAT BT A1 9g R BRRG A I ST A
BT AT I AT WA H I |

Ife g BERT a¥g A WR T 17 97 (fohan) = 9% A g7 9 B WR o1 17 9 (Mfifshan)
Td R[S & A & A FRE B IFAR

JETEROT: (1) AT WR ! §8 T YR<ieb Aol UR U g1 Tl 2 Sl YRl h
® MR & RO BT & | I8 337 9 B | A1 s WR FHM gl bR
JRIP Bl AER Y& FAT 3 |

Ig ufafhar 91 2|




NEWTON'S LAWS OF MOTION & FRICTION
9 e foRM R BT 8, @1 39 R A 9o I BIaT 7 | gaferd fham
g faforar 9o aRaR 9 fauRia 8 |

(i)  ORr@l, TRY @ AT @ goE § T 8 T 2|

(i) 9 TP I5H Pl TSR ST 7, Al el 3T BT AR (feam) i
IR B | T5H UIe DI iR @fafsan) ufaferd g 2

(iv) GV P 1§ BT T FSATT T & AT 797 & BT gy &/
(v) T Ford qie @19 39T YN GIRT (19597) EvIaeT @l We @) a9 H Q

ETpeIT & ) ENITT JfekT &I THIT §o7 W 3T &I [ (Tt
Jperar &/ ST 139 F FIA1HIT T ged @fad & 3T @1 SV T

H&TT BYal &)
(i) T I G¥ FoTI HloT Elar 8/ ,
(ii)  TBG P &AF H BloT 3BT ABE P &AIH Bl GBS 1997 HloT ST &/

Hllustration :
FeT & TIT & AT [T & TEIRT 15T T FIADIT I :
(A) v% & avq g% F1ef Va8
(B) for=7 avqail v @1 v &
(C) siraega &1 13 GRaTT o §RIaY &1 1&g TarT 197 V@7 37999 7@
(D) GRHTTT H 3G9 RV §17 fag FHIT 1597 X@T G S1aed% T8 & |

977 fAvs 3°@ (Free Body Diagram) :
37 [37 § 33T @) GfT dTct] g &1 §69% GG W 1371 VeaT STy & GO avg UY BreiNd g G
T8

Hlustration :

/ L
7’ ~
’

ferge # aeq &7 STHTET 7Y (Apparent Weight of a Body in a Lift)
T m G B VF GV Bl VP HRIITE T ¥ ¥GT T & ol [
ferge & vt & ar avq @7 arealad 9 mg §ar &/

JE O YIVIdIeid 7T GY 13 Hval & oif FEhT & GIgdE FINT
Farll 7T FIABAT R FGTT BV & TV U¥ RSP WAE GINT T
TS TE FIAIHIT (TAHAT 1) TVG BT ST HIX EIAT &/




NEWTON'S LAWS OF MOTION & FRICTION

Rerfa IGE! CRIl R yfafsear forsadf
-mg = IR =
forre fovm o 3 i]j v=0 a=0 .I}Ril%ngo e
—mg = MR 9R =
forve: e 4 y- a=0  ape e

HUR AT A A i]j

R —-mg=ma M AR >
fore 'a' @ R A ‘av— a<g ~R=m(g+a)  IRdEIHHR

swAsRarar | ||

. R-mg=mg MR YR =
forre ‘g AT R W ‘ V= a=g R =2mg 2 IRAfIH TR
g

-R = Il ¥R <
P 09 ‘ beg  TERom o m
A A olR @R 2 iL ’

10 _ _ mg_R:mg R =
fore 'g' & R A |gv a=g R =0 3T (AR
1 1 oIk R B ﬁ]ﬁ
forge a(>g) @ & V= a>g mg—R =ma ZgoMcHd MR IR
I @ R o> R=mg-ma g g aref & §
Rd ® ijﬁ g R=-ve svi%ﬁa—s'sfagﬁm

afe FomeS BT Al
R folte & el H SR
IR Bd I s
STRIAY
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NEWTON'S LAWS OF MOTION & FRICTION
gUH d I a3l P I (MOTION OF BODIES IN CONTACT) :

Rerfa-1
fgaeg iera (Two body system) :
H I g F 5= m IR 3R & |

B

S N O
m,|m,

|

qad fUvs 3 (Free body diagrams) :
(e 9 & BIg T I T2 B, or: for # FE1 <2t W 7 )

AD fod Ba ferd

—FP m, 4? —> m,

F-f=ma F=m,a
F m2F
= a= mq +mo il f= mq +mo

@) TRt £ P! FIH g1 Hel Sl 2 |
i) For & @R gE 9 ea e S aear ®

_ 9
A7 Hof gaAH
drie: afk 9a F, m, R ARG 8, @Ro1 9914 27, Afe wua 9d B 819 sreniq
. m1F
_m1+m2
Rerfa-11 :
S T il Bl gef [ gl ST 6T 8 | F, F, A2 M, 9 M, 721 M, d M, & 5ed T 9o & |
_a,
F ol m
— "M, M,
-a,
F
Qe F — M,
_M1+M2+M3 M3EBTFBD F2=M3a a
F1 /\/]2 <i
F -F,=Mpa = F,=(M,+M)a M, %1 FBD
o F, - M; F, F = M, + M; F
M, + M, + M; M, +M, + M;



NEWTON'S LAWS OF MOTION & FRICTION

Rt (Pulley) :
ey foRe @ YREE 9 TNvEE JET AT § )
ol T UepHra BRI (S goiF &l Hidd
MY SN GAMEA 9 SRR & | T B o g g W P Tor A8
ol SR 91 @1 fown @1 uRafidd &= daar & gel) SN @1 faw b1 uRafda @A R
A T BT AL | S <1 T P SIS & |

iR & BRI B 1T ISTEROT GRT AHSIRT AT B |

ufaafaa @iavo (Constraint Equations) :
$o MRad T=a1 # i afdafaa 8kl & | gfdawr &1 a12f € @ uraw=! (restriction), AR (impose), AT
(limit) | IT1: SHRT AT U Rl | 811 2 S8 U a1 ffts avgd foRell 9 T[oiRall SN & ATedd
A JS! B & | $9 UBR D! T U9 H FRIEd Bl 8 | T BT Aeqd-di 370 3 Fd 8l
2| B9 8 9 & AT 3 IR Dl S R @ ford ] fafdaf 9o %2 7 | s 7 o wfrafud Aol
S | T B B |

a) T Sird gRT Afadfd FHIebRor

b) oI fafr g witrafRra e

Hlustration :

a5 & g 79 FeIHE BT GV ST BT | GIHI @ FeT FRINT o7 Y ST pifored | Gl B
gore @ gv gRuTE =T 8IIT7

— g

Hlustration :

fam & gefe 7§ @aver & fordk ST BT ¢ (a) FAF &HiE BT @V (b) FT&F SN H T
S5kg

3k
L o 1, 2k p-20nN
A
Ans: 2m/s’; T, = 16N; T, =10 N
Hllustration :

FHT m, & [o17 : T=m a
geqHT m, P fory mg—T=mya

__ Mg T=_ MM,

(ml + mZ) (ml + mZ)

frft o gme P =+/2T
Hllustration :

(m, > m,)

mg-T,=ma

T,-m,g =mya

T,-T,=Ma
by (i), (ii) and (iii)
(ml _mz)

(m, +m, + M)



NEWTON'S LAWS OF MOTION & FRICTION

Hlustration :

Hlustration :

V% SIFT T GY VF (G G [T GHT GOR §HT W AT &/

T
T m, & lorg mg—T=ma on
G my & [ : T —m,g sin@ = m,a X
. K 2
o — (m, —m, sin6) é\@ ~’OO(P&
(m, +m,) &Q’”% 0 m,g m,g

T mm, (1+sin6)

(ml + m2)

m, g @& forg : T, —m,g =m,a
m, §HT & forv cm,g + T,— T, =m,a
m, FHT & ferv cmug— T, =mua

4= (m, +m, —m,)

(m, + m, +m,)

SvIT 7o ¥ &4 @/ T, 7 T, @1 T &Y webd &/

Hlustration :

Sol.

77 [ & v vl @ g9 9 8 ARl P, §¢ SIEIN W e & @ e P, gad &Y
W HUY I AT B SV TG BYT F wEGT &) favhar va SIRGr aed 8/ @ g A 9 B & 9%
@ 200N 7 300 N &/ @7rq T, @ T, @1 A 7 B & @xvT 41 s @iforg/ (g = 10 m/s?)

zmzﬁzzokg o mB=M=3Okg
g 10 g

FiF S TS & TT SN B STl GIa AT VEar &)
farl P, v @rRieq qe1 &9 @1 6 2T, va #id @1 sk T, &/

T, = 2T,
B @& &%UY & Wi A IR AT §of 2T, & el A 4Y FHUV Bl 3N
v e 97 dad T, 8/
gVilery FRTEIT B SV GOl & wdia A Ad @ 3K T Hear &/
#AIfG A BT @V = a, T Bl SR T

B @7 @V = a, &Y B R

A

aa%Aa%:ﬁﬁ%?Wxa%/%/qBa%aﬁ% RvergT T &

3T a, = 2a,
A @ forg 7 @ wHi@vr 200 - T, = 20 a, (i)
B @ oy w0 e T, - 300 = 30 ay = 2T, - 300 = 30 x -
= 2T, 300 =15 a, ...(ii)
100 ) a, )
(i) T (ii) @I §T HvT T% a1=§=1.8018m/s B a2=?=0.9090m/s

T,
7 T, =30a,+ 300 =2727+ 300 =327.27 siv T, =?1=163.64N



NEWTON'S LAWS OF MOTION & FRICTION
Hlustration :

25kg @ v gier C 4 @o 100 kg ZH7 &7 UF YTV a ORI I §IvT & @] T B GIV B
SN diaar & I vTv JieT & B v 450 N 7o) 967 SIRIf9T dear & ar
T BIOTT : (a) 9TV T @GV vg (b)) S H TF (g = 10 m/s®)

Sol. ST # T7a T = Y=< ZINT NI @arg o7

T
T
T [FET ® T F e
125¢g aT ¢ B
2T - 125 g - 125a (i) \
. = "
N=450
v gev Py
100g

T+450—-100g =100a
(i) v (ii) @ 8 BV T -
a = 2m/s? 7 T=750N

HEAYYU[ FHEITY (IMPORTANT PROBLEMS) :

Hllustration :
(a) M G717 &7 % il a7 3 g9y s/gare ao F gIvT @ar oirar 81 &iie @) aw=ig L' &/
VRN Fx 9 gV &AF H T &/
(b) 39 TV R H x g9 GV &hid § g @ T BIory/

——
]
M1 ——— F
dns. (@) 7 M F_Fx !
L M L e
——
_ |
® 1, P i
XI

Illustration :
6 kg @ 4 kg 57917 & T &TiH 2 kg FFHT Pl VF O GIT Agoid & VT faF H g9
TN GYRfed B v [3vF 7 &/ Tle 60 N &7 497 §e7 6 kg &fid GV SRIT9T 137 Sirar
8 @A B aar Cgv vl d a7iq HFT 8-

(1) 30N, 25 N, 20 N skg 2kg Ok
(2) 25 N, 30 N, 20 N 5 CBA| p FESON
(3) 20 N, 30 N, 25 N I

(4) 30N, 20 N, 25 N
Sol. @y @7 FFHT 6+ 4+ 2 =12 kg & TT IRIGT g7 60 N &, T BT BT @V
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NEWTON'S LAWS OF MOTION & FRICTION
9 4kg gHT F &AH Q TAT FIHIT 2kg B v Bl Had H 95 A g aaa

T,=(2+4) x5=30N
gl g#EIw B C & forg,

Ty = (1 +4) x5=25N
7o Te=(0+4) x5 =20N
3T wal gav (A) &/

9 UPR B 9T H, IR gIEEE T8l 7, a9/ e & 9= fd=geil R =1 2, a1 srRifud
g $ AR AR W) AfPpad € dom e R R YA BT ¢ |

Hlustration :

s T
;_' < (M | errger @ @rder M @1 5@ favs e
[m] h
(a) g [AErT Rerv &
T-Mg=0
(b) BT @V ‘a’ H HYY T BHYar &
T=Mg+a
(c) @17 @ 'a ' H AF T Bear &
T=Mg-a)

Hlustration :

Sol.

M = @) U VP W ©d W dcd Vel &) VWil @ §R R W x g8 9% a7 siid Bl
(a) Tg [T e &

(b) T [FHFT FYV B I GRT & VET &

() o AT #d @) 3 @R & vET &

M,z P THeY R f7@e 9T @7 FBD

T,

| I
L !
T
— L
@ R frar T, =&
®) AR T Fw A ok Ry 8 & T =g )
©  aR vl A B e afT @ @ g @ T, =M (g - a)

L



NEWTON'S LAWS OF MOTION & FRICTION
5T 91 (Spring force) :
IEl 89 TP meRl B & a1 B 8, 31 m = 0.

° 9 TR BT & ST 3R HRIRT 9ol A 81 & |
® TN US U b AR Bl AlhdR wY f&Ar S 8, df a8 KRBT a9 oIl 2 |
° 3P RRI & Tg & IRl &1 $HD] TS HEal © |
° 9 3 U &S] el UX XTSIl 8, < REFT B T g qol o 1g (/) e € |
° BT s9@T orTg H i BRe TEIRG IT $9@] 18 H BHI PR Aped 8l Al o |
° STq BT ®1 gATRA a1 STIem &, I8 Yo AR B BT YA PRl 8, TAT S1d AR fbar i &,
ar U8 g JAIRT B9 BT YA Bl © |
° If fIRaR ©d e Afdidam 81 2, (39 AW AT #§ 8197 ded 2), a1 RRT gRT o T 11 9 399
IR A1 Agad & FHGUT BT & |
F =kx. --- 8% & 99 (N/m)
[,+x
o 1
W,koca
HIfe <1 @afd RS Bl 39 TR Wi e € f U b 3R 9 x, 201 g 3R & x, Tb JuAIRe & |
a9, X, +X, =X,
dod R8T frdie (Equivalent spring constant) : K,
AR HH H FANIT : qed k =k, + k, +... —kzmm—m_)F
F=(k+k)x F=kx -k, =k+k
Wﬁm—%‘—a l:l-l‘i‘i‘...
“k kK
kx =k,x,=F X=X +x, kl k2
{ 1 1 }-ﬁW)—mmqu
F=k,x So—=—t—
w koK

T8 9 Ut & AR & wed fagageded & BRI I T BT & |

Hlustration :

K RF7 [9aia @1 va 7T &7 1 - 3 31g9ra § 1eT Wil & | Vel 1771 &7 17T [Agaia siia #iforg |
Sol. & FeT Ry P T 1) 8,

3¢,

,-,61:: aerr 52=T,5'7\¢7777?\
Kl, =K1l =K|[,

K¢, Kl

Yo, T, /4




NEWTON'S LAWS OF MOTION & FRICTION
Hlustration :

1777 3 & =T @avensi] 4 @aforT U §o 9T GelT @I ST & YT RAT 5 G1a T A1 Vel &/

20ke 20 kg 20 kg
@ (b)
gerr @ wredia @7 s/g9rd (R /R,) g/
T+T
Sol. T gerr H grogrE = %

T, = 3l SN &
T,= &1t SN 4 ard

Rerfra &
T, =20g T,=20g 20kg
. gregis =20 g
Reffab %
T,=20g T2=20g
giodidp, = 20g
. Ra 1
..373'177F/Rb

Illustration :
v §g vl @ 2 kg, 1 kg 7 3 kg a7 [ & 91 1Y cieery o 8 RAT F favdv sird #Ifore
Ile k= 100 N/m (RFT & SR Glerd 777 &)

(1) 0.1 m 2)0.2m )0
Sol. TP SV H favav x &)

T,
f
2 T

A, &7 FBD i T~2g=2a (1)
2g

T, =kx Q)




NEWTON'S LAWS OF MOTION & FRICTION

T

f

1kg la _
B, @1 FBD i lg+T,~-T,=la ..(3)

T,

Ig

?
C, @1 FBD , la 3g-T,=3a

v

3g
THIBROT BT A HRA TR, x=0.2m

g (FRICTION) :
T 9% Wds W AT 9 AT oA o T T A § Al # g, A 9%g @ s9a uRkawr 9
TRERE T & SR 0 &1 foRR 81ar 8, 89 39 UfCRIY & 899 9ol ®8d 8, Y9 9o &l
IR ofe Sfiad & i A8 21 39 © BRUT SN doi-l TR BT & IAT Ig ufedi drof
qrE=l @ T B o WY ruaead |

gyl §¢f € YHR P BId B :
1. Afqe T¥or “f 2. fded Ty ‘f

ifae edvr (Static Friction) :

3 WS AGEl b Hed Wi TN £ <y N ERT QAT S €, STEl N W Aeqel b 7l et
w%ampwﬁmm%ﬁmﬁwﬁwﬁﬁ?méam"@wm‘ww DT
gl
Wfded guor ReR qvg W B &Rl & | g9d A1 RAfT BT Fge o_d &

fisu N

p — ST Eor ToTich
?@?ﬁ‘cﬁ‘arq‘wao‘r%@’\!ﬂﬁ(f(max) pN) BT € 59 U AdE A e W e & arell gl
=9 Raft # Wfe afor Amra a¥or wgamar g |

e =¥or (u,) [Kinetic Friction (w,)] :
Ig T IFH Ad8l W Had dd HR HRAT & ofd TFl GHD ddsl ® T ufdd e ar
Jmuferes i 81 W@ 'R B

S = N
ﬂma%wa%w—asﬂk?a%kwﬁaaﬂﬁmvﬁaﬂwwzﬁmﬁwmm%%ﬁ
fro =, N &R f&a1 S €, Sfef N weaeh dael & #ed e 9o 8 91 p, U fFadie 8 5™
arfas advr I[UMe’ FEd B, S 988 ©U H IS ddel B Uhfa ) R axar 7

TN

“kN -—>V
Al TTTRITTTITIT
mg

$9 Jgayvl {45 (IMPORTANT POINTS):
(1) 7 A9 ST Yeror  wad p (< p) ¥ B B |

(2) e we H bael =yor Qo (w) a1 S ® A1 =y, = p BT TR BT |

(3) T p, BT AT IS &hel | T BICT & AT TS Dol AHH WAl b oS Torrdf W iR dear g




NEWTON'S LAWS OF MOTION & FRICTION
4) w3l AT i WG B 2 |

() p T AT I gy BT TURH § O - AbS! A ADS! D WA B U, AbS! F AR B HIIoH
@ oy p, o M =i yoR A |

45°

S

LmaX)  grifa
LC]

U6 9] W ARG 9 S qrf g9T 9ol &
gRad= &1 e e

Hlustration :

100
37°

m m=20kg, u =0.5 & gv gy ST BT/ 60
80
Sol. N+ 60—-mg =10 m
N =140 lTN
f;max:lusN m:
= f;max:70 :

S[&Td DIV (ANGLE OF REPOSE) :

e Refd R =R @ifoig fSRei w6 <t paﬁwwzﬁwwwwq‘\w@g@% ar
T T & DI BT ADbad A T WR el fORM ¥ X8 Fobell 8, YT DI HBA 2 |
N-mgcos6=0
f, ax = Mg Mg cosO

STq e o™ eRar & f =)

S max

39 bR mg sind = pumg cosO
tan® = ..
'tan "' 1| BT DIV BEATT &

dic: o9 H IUe gdg' s bT SYIIT fHAT SiTdT 2 s9dT dicad @ b aovr vg 3ifiere awue 9
qAT T B YT D 9l D DIV BT Afe3 YT I BT Dol 2 |

3Md ddd W <ild (Block on Inclined Plane) :
1. IfE p > tan O B, AT i M I W ReR [T qA @i R
PHRRA T 961 mg sind Ud UHia H e BRI |
f=mgsin 0




NEWTON'S LAWS OF MOTION & FRICTION

I T @i 9 FT F T dd W A e ¥, )

i TR PRI O8O g1 mg sin O Ud IfAd TP & |

=  f=mgsinb

AT p<tan O 8, AT P TR ¢ W AT ad A = AR
a=gsin®—pgcos0
T g1 Ui H TfAE BT € QAT f= uN = pomg cos 0 (mg sin 0 A HH) gRT f&ar rar 2 |

I TP wifd A dd W HUR veifua fhar Sar 8 1 #eT a, a = g sin 0 + u g cos 0 RT faa
ST E |

I mg sin O YT g F A’WH B, A @b AAra B B Yghy I@ar 2| e & AP &
forq emaws <ETH 9o ®
F . =mgsin 0 —umgcos 0

I MY lh BN FIR Fdheld B TIN S &, A T g Ud mg sind A @i & IR DI
3R TRT BT R B 8, SACY FW Bl AR A HRA & oY AEeID YAqH g1 Qa1 oI &
F . =mgsin 0+ p mg cos 0

7ie : Rafa 5-6 7, afs F &1 9, (mg sin 0 — pu mg cos 0) T& ( mg sin 0 + p mg cos 0) & #eg
BIdT ®, a1 i 37d d IR ReR & 21



Class: XI Time: 35 Min. M.M.: 28 DPP. NO.-1

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

A particle comes round a circle of radius 1 m once. The time taken by it is 10 sec. the average velocity
of motionis : (4]

(1)0.2 Tm/s (2)2mm/s 3)2m/s (4%) Zero

A person travels along a straight road for half the distance with velocity v, and the remaining half distance

with velocity v,. The average velocity is given by : [4]
V_; v, +Vv, « 2V1V2
(v, @ ()5 @

A particle moves along a semicircle of radius 10 min 5 seconds. The average velocity of the particle is:
(1) 2n ms™! (2) 4n ms™! (3)2ms™! (4*) 4 ms™! [4]

A particle starting from rest with constant acceleration travels a distance x in first 2 s and a distance y in
next 2 s, then [4]

(Dy=x (2)y=2x (3%)y=3x (4)y=4x

A truck driver travels three-fourths of the distance of his run at constant velocity (v) and then travels the
remaining distance at velocity of (v/2). What was the trucker's average speed for the trip? [4]
(A)0.85v (B*)0.80v (C)0.75v (D)0.70v

A particle starts from rest, acceleraties at 2 m/s? for 10 s and then goes for constant speed for 30 s and
then decelerates at 4 m/s? till it stops. What is the distance travelled by it? [4]
(1*)750 m (2) 800 m (3)700 m (4)850m

A bullet fired into a fixed target loses half of its velocity after penetrating 3 cm. How much further it will
penetrate before coming to rest assuming that it faces constant resistance to motion ? [4]
(1)1.5cm (2*)1.0cm (3)3.0cm (4)2.0cm
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

An express train is moving with a velocity v, . Its drive finds another train is moving on the same track in
the same direction with velocity v,. To escape collision, driver applies a retardation a on the tain. The
minimum time of escaping collision will be : [4]

2 2
Vi™V,

(A%)t= % (B) t, = (C) None (D) both

A particle has initial velocity 9 m/sec due east and a constant acceleration of 2 ms™ due west. The
distance covered by the particle in 5" second of'its motion is : [4]
(1)Om (2*)0.5m (3)2m (4)2.5m

A particle has initial velocity 51.5 m/sec due east and a constant acceleration of 2 ms™ due west. The
distance covered by the particle in 26™ second of its motion is : [4]
(1)0Om (2*)0.5m (3)2m (4)2.5m

A particle starts with a velocity of 2 ms™! and moves in a straight line with a retardation of 0.1 ms . The
first time at which the particle is 15 m from the starting point is [4]
(1*)10s (2)20s (3)30s (4)40s

A motor car moving with a uniform speed of 20 m/sec comes to stop on the application of brakes after
travelling a distance of 10 m, its acceleration is : [4]
(1) 20 m/sec? (2*%)-20 m/sec? (3) —40 m/sec? (4) +2 m/sec?

Arocket, initially at rest, is fired vertically with an upward acceleration of 10 m/s?. At an altitude of
0.50 km, the engine of the rocket cuts off. What is the maximum altitude it achieves? (4]
(1) 1.9km (2) 1.3 km (3) 1.6 km (4*) 1.0 km

A particle covers equal distance around a circular path, in equal intervals of time. Which of the following
quantities connected with the motion of the particle remains constant with time : [4]
(1) Displacement (2) Velocity (3*) Speed (4) Acceleration
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

A stone is thrown from the top of a building with an initial velocity of 20 m/s downward. The top of the
building is 60 m above the ground. How much time elapses between the instant of release and the instant

of impact with the ground ? [4]
(1*)2.0s (2)6.1s (3)3.5s (4)1.6s

A ball is projected upwards. Its acceleration at the highest point is : [4]
(1) zero (2) directed upwards

(3*) directed downwards (4) such as cannot be predicted

A body is dropped freely from a height of 80 m above the ground. The distance travelled by it in 3™
second will be :- [4]
(1)Sm (2)15m (3*)25m (4)30m

An object is thrown vertically and has an upward velocity of /75 m/s when it reaches one fourth of its

maximum height above its launch point. What is the initial (launch) speed of the object? (4]
(1)35m/s (2)25m/s (3)30m/s (4*)10m/s

A stone is dropped from the top of a tower of height h. After 1 second another stone is dropped from the
balcony 20 m below the top. Both reach the bottom simultaneously. What is the value of'h ?

(Take g=10ms?) [4]
(1)3125m (2*%)312.5m (3)31.25m (4)2531m

Abody is thrown up with velocity of 10 m/s from a tower of 100 m. The time taken is t, . Another body

is released from a tower of height 5(1+ J21 )> m. The time taken is t.Findt /t, [4]
(1)1 2)2
3)3 (4) Can not be determined

An object is projected upwards with a velocity of 100 m/s. It will strikes the ground after (approximately)

[4]
(1) 10 sec (2*%) 20 sec (3) 15 sec (4) 5 sec.
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Q.1

Q.2

Q.3

Q.4

Q.5

The variation of velocity of a particle with time moving along a straight line is illustrated in the following

figure. The distance travelled by the particle in four seconds is : [4]
£
230
820
2101/ 1 i
L R i
Time is second
(1)60 m (2*¥)55m (3)25m (4)30m
A particle starts from rest. Its acceleration (a) versus time (t) is as shown in the figure. The maximum
speed of the particle will be : [4]
a
10 m/s’
t
(1) 110 m/s (2*)55m/s (3) 550 m/s (4) 660 m/s

A car starts from rest and moves with uniform acceleration a on a straight road from timet=0to t=T.
After that, a constant deceleration brings it to rest. In this process the average speed of the caris : [4]

aT 3aT aT
Ok @) = (3% 5 (4)aT

A particle starts from rest with constant acceleration a and it is then decelerated with a constant value b
till it is brought to rest. If the total time taken between these two rest positions is t. What is the maximum
speed acquired by the particle? [4]
a+b t . ( ab Jt (a+bjt
()= (2)(@a-b)5 (3%) | 5

a+b

Which of the following graphs would best represent acceleration versus time for the bouncing ball? [4]

5
[=} =
3 3 5 g
[} [}
O CONE I RO 4) ool
(0,0) (0,0) Lime (0,0)

time time
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Q.6

Q.7

The position time graph for a particle moving on x-axis is shown here. R

Choose correct statement.

(1) att=t, particle is at rest.

(2*) att=t, particle is at origin.

(3) att=t, particle is moving in positive x-direction
(4) att=t, particle is moving in positive x-direction.

Which graph is practically possible :

Distance
travelled
speed
velocity

~
—_—
~

) 3)

time

time

[4]
5

[4]

/\

(4%)

\

time
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Q.1

Q.2

Q.3

Q.4

The V-t graph of a rectilinear motion is shown in adjoining figure. The distance from origin after 8
seconds is : [4]

A

V(ms') —

4
2
0

2

(1*) 18 metres (2) 12 metres (3) 8 metres (4) 6 metres

Two projectiles are projected with the same velocity. If one is projected at an angle of 30° and the other
at 60° to the horizontal, then the ratio of maximum heights reached is : [4]
(1)3:1 (2*)1:3 3)1:2 4)2:1

Att=0, aparticle is located at x =25 m and has a velocity of 15 m/s in the positive x direction. The
acceleration of the particle varies with time as shown in the diagram. What is the velocity of the particle
att=>5.0s? [4]

a, (m/ sz)
6.0 N TTrT Ty T Ty ey

0

0 11.0 2.10 31.0 4i.O 5‘.0 6;.0
(1)+15m/s 2)-15m/s (3*) + 30 m/s (4)0

The velocity time graph of a stone thrown vertically upward with an initially velocity of 30 ms ™! is shown
in fig. The velocity in the upward direction is taken as positive and that in the downward direction as

negative. What is the maximum height to which the stone rises ? (4]
3048 e
1207
EIO_ CN\B i
2 0 12 3Nd 5 6lime®-
% -107 :
207 :
30 C
(1)30m (2*%) 45m (3)60m (4) 90m
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Q.5  Thevelocity-time graph of a particle moving along a straight line is shown in figure. The displacement of

the body in 5 second is (4]
17
“r
g —
T s
"1k t(in s)
Lo
(1)0.5m 2)1m 3)2m (4*)3m
Q.6 Ifposition time graph of a particle is sine curve as shown, )i’vQT
what will be its velocity-time graph.
*‘AWL *’WQ‘ (3*) *|7QT *‘Q@‘
Q.7  The v-t graph of amoving object is given in figure. The maximum acceleration is 4]
L

o
-
|

N
e

Velocity (cm/s)
N
S
|

1 1 1 I

10 20 30 40 50 60 70 80
Time (s)

(1)1 cm/s? (2)2 cm/s? (3) 3 cm/s? (4*) 6 c/s?
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

A particle located at x =0 at time t =0, starts moving along the positive x-direction with a velocity 'v' that
varies as y = o/x - The displacement of the particle varies with time as : [4]
(Dt (2)t"? 3)t (4%) t?

The velocity of a body depends on time according to the equation v=_20+0. 1t%. The body is undergoing:
[4]

(1) Uniform acceleration (2) Uniform retardation

(3*) Non-uniform acceleration (4) Zero acceleration

The displacement is given by x =2t> + t + 5, the acceleration at t=2s is : (4]
(1*)4 m/s? (2) 8 m/s? (3) 10 m/s? (4) 15 m/s?

If the velocity of a particle moving on x-axis is given by v =23t> — 12t + 6. At what time is the acceleration
of particle zero ? (4]
(1*) 2 sec. (2) 2+ /2 sec. (3)2— /2 sec. (4) zero

A particle moving along the x axis has a position given by x = (24t—2.0 t¥) m, where t is measured in s.
What is the magnitude of the acceleration of the particle at the instant when its velocity is zero? [4]
(1*) 24 m/s? (2) zero (3) 12 m/s? (4) 48 m/s?

The relation 3t = /3x + 6 describes the displacement of a particle in one direction where x is in metres

and t in sec. The displacement, when velocity is zero, is : (4]
(1) 24 metres (2) 12 metres (3) 5 metres (4*) Zero

The displacement of a body is given to be proportional to the cube of time elapsed. The magnitude of the
acceleration of the body is [4]
(1*) increasing with time (2) decreasing with time

(3) constant but not zero (4) zero
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

dv
An object moving with a speed of 6.25 m/s, is decelerated at a rate given by P 2.5y wherev
is the instantaneous speed. The time taken by the object, to come to rest, would be (4]
(1) 1s (2%)2s (3)4s (4)8s
A particle moves a distance x in time t according to equation x = (t+ 5)!. The acceleration of particle is
proportional to (4]
(1) (velocity)*? (2) (velocity)*? (3) (distance)? (4) (distance)

. o . : . 8t .
A particle moves along a straight line. Its position at any instant is given by x =32t — 7 wherex is in

metre and t is in second. Find the acceleration of the particle at the instant when particle is at rest. [4]
(1)—16 m/s? (2%) - 32 m/s? (3) 32 m/s? (4) 16 m/s?

Over a short interval near time t = 0 the coordinate of an automobile in meters is given by
x(t) =27t —4.0t3, where tis in seconds. At the end of 1.0 s the acceleration of the auto is : (4]

(1) 27 m/s? (2)4.0 m/s? (3)—4.0 m/s? (4%) —24 m/s?

The coordinate of an object is given as a function of time by x = 7t — 3t2, where x is in meters and t is in
seconds. Its average velocity over the interval fromt=0tot=4s is: (4]
(1) 5m/s (2*)—5m/s (3) Ilm/s (4)—11m/s

The velocity of an object is given as a function of time by v = 4t — 3t2, where v is in
m/s and tis in seconds. Its average velocity over the interval from t=0to t=2s: (4]
(1*)1s 0 (2)is—2m/s (3)is2m/s (4)is—4m/s

A boy aims at a bird from a point at a horizontal distance of 100 m. The gun can impart a velocity of 500
m/s to the bullet. At what height above the bird must he aim his gun in order to hit : (Take g= 10 m/s?)

[4]
(1*)20 cm (2)40 cm (3)50cm (4) 100 cm
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