Newton's laws of motion /
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HINTS & SOLUTIONS OF NEWTONS LAWS OF MOTION
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D-3.

Vv,
-V, —> @
D [ i @
hd - —>
v T\ T O X
- — Va=0
V, \2
X
Va = % [feReTr 1]
Vi+V2=2Va .cooeernnn. |
VatVi_y, [feRe11 2]
Va+Vi=0 ............... I
= V1=-0.6
—0.6+V2=2Va
V2=2x0.6+0.6
V2=1.8m/s
Ve=V2=1.8m/s
D-4. tan37°= 2A (9 gw & Gay W)
B
>N sind
o> N N sin 37° = Mas ........... Q)
4
N cos6
B A D Rl 5> mg—-Ncos37°=maa ....ccc........ (ii)
IR ()& (2) ¥ an= %,a -129
25 25
D-5.

T1O m/s

P,

-20 m/sT ¢ T1O m/s
20 m/s
® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ I Qesonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 8
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : US0302RJ2007PLC024029 ADVNL -



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Newton's laws of motion / ﬂ—
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jF dt = 9% ERT uReg a3Hd

[T % AT g TId B, BT TS X A B I A B ]

(a) 919 =ife m ®I qrfi 3R 2x Wi S 8 @ RN $uR @ 3R x 9 SR
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F=6N
Fret = ma
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A §FhA =16 -2-1=13N-s
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E-6.
o as = 2aa
it BT FBD

P2T
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2mg

2mg - 2T = 2ma
mg—-T=ma

(1) + (2) > mg = 3ma
a=g¢g/3

. as = 29/3

(b) £ =xs + 3xa

d’x, N d’x,,

= 0=

dt? dt?
= O=-ag+ 3aa
= as = 3aa
B & forw
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A® ferw

3mg — 3T = 3maa
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100N=T
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Lnaem s folw a=0

lN

N-mg=0 [T @1 |TRIae]
N =mg =600 N

IV,Viden VIL & fow  a=+2 m/s?

N-mg=ma [RIes @1 fgda Aae)
N=60x2+60x10=720N

V @en VIII & forg a=-2m/s?

N-mg=ma e &1 feda )
N = 60 x (=2) + 60 x 10 = 480 N

&I gt &1 ureai® f&IF ol | 99/ & RIER BT & Ol b fage @ 97 W R T8 dRar 8 olfdd

RO R R R B

For,IlandIlla=0 I,IIgem III & falw a=0
T-100=0 RSURERS

T=100N

IV, VIgen VII & ferg

T-100=ma [RIeH @1 fedia ]
T-100=10x 2

T=120N

Vv aen VIl & ferg

T-100=ma [RIeH &1 fedra faH]
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T - 100 = 10(-2)
T=80N

T
T

100

F-3. URMRI$ srawen |
Tae = 2mg, Tec = mg

AB

@) m @ m m

TAB

mg mg

mg Tec
A® forg 2mg + mg = maa = aa = 3g
B & ferw Tae — Mg — Tec = Mas
= 2mg —mg —mg = mas = mas =as =0

Tsc;mg:mac = ac=0

m@m Taa
(b)

mg
Tas = 2mg

Tas —MQg = mas
2mg —mg = mas
= as=g (1) ; aa=0&ac=gW).
G-1. IfX 84 ATAT BIMI &1 Uh 6™ oid 8 A Me™ W $IE 987 94 781 819 |

= maaa + Mgag = 0 [ & fay e &1 fgda ]
60an+75x3=0

__________
-
- ~

- ~
R

A B
4 a 3m/s”
. 60kg 75kg

-15 Yoo ’,v"
= —“mis2 TSt
4

—ve forg yef¥ia &xar & f& @R @ e 9= 1 feem &1 fawdia feem B

G-2.

[ m ]

AF-(M+m)g = (M+m)a

4F-(M+m)g _  4F
M+m M+m

a =

-9
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Newton's laws of motion /

G-3. To= WAmp +WBapp +WCapp
To= WAM +WBW +Wcm
=10(10-2) + (15x 10) + 8 (10 + 1.5)

=322N

Ans.

H-1. ©%¥ 9d 9% & SAM TR do0 Jad (FEe—a3) & @xo R AR a=ar & o {6 59 o9 4 I
= 3[d: BSH 9 Y BN

fade & fce T3 7 Jaa avg v

TE W ® 5 <ifd dad x faen § @Rd & I&d1 81 ma Bgd 9 2|

=

ax=(g+a)sino [ife & forg x-feen § =g &1 fgdg o)

T - 1l

A-1# SR ERT SIRIUG fHan 1 9 gen SR & orgfaw don Reaa & U 4§ 811 © | 99 Us fag d1 e
AAE & A Bl g 1 e ufdifhar 9ag & oFgad 9 <919 & w9 A Bl g |
A-2m THE R IS W

e
_ay
a1I
2m
B-1.#= _F < .
—>
N
A B
F-N=2ma, [<fs AS oy =ges &1 fgda )
N = mas [lie B fog =gea &1 fgada fam]
= N =F/3
a, a,
<2
2m m
N N F
-« N
A _B
N =2 ma: [<ife A® fog = &1 fadg )
F—-N=mza [<i® B fog =ge1 &1 fagada ]
= N =2F/3 saferg o urd 1: 2 8°m
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Newton's laws of motion /

B-2.

C-1=

C-2.

C-3.

_a
a
2 kg — >
6N N 1 kg
e < 3N
L). —

T Afp FHE @RI | A B b forw afd 2
6-N=2a [2 kg ©ifd & fog e &1 g )
N-3=1a [1 kg @ifd & fog e &1 fgda M)
= N = 4 Newton

T T cos0
0
F
T sin6
mg
g ATArRiRd @ SHfel $9 R B 99 A BN J2AT $AD] @ROT o0 BT |
= F—Tsino=0 [&fast feem § A @ awaTaRen)
F
= = —
sin 6

T cosd + T cosd—150=0 [fi=g A &1 ArITawer]
2T cos6 = 150
T= 75
cos 0
ST SR Aeft B IR ' A1 0 90° B I R |
= T=ow
T. T,

TT1 TL T
la | v30|| }3o|C |2
I
"

la Y T
10-T2=1a [A @ forg = &1 fgdg )
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Newton's laws of motion /

C-4.

C-5.

D-1.

T.+30-T:=3a [B @& forg =1ed &1 faeig )
T1-30 =3a [C® forg e @1 fgd 7]

=

a=gl7 = T2 = 69/7

I

uzg T a=22m/s’

o
TTZ

=22 ?
¢8g Ta m/s

g

Mg

T-

=

T.—-8g=8a [8 kg =if® & forg ge=1 @1 fgda ]

T>=8x22+8x9.8
=96 N

Ti—12g-T2=12a [12kg =id & forg =ge=1 &1 fgcha foam)

T1=12%x22+12x 9.8 + 96
T1=240N

T

_'

! )
Jus|

-T=Ma M@ foe =ge &1 fgdig fam]
mg =ma [m @ oy =ge- 1 fgda Fam]
T=

IgRAm<<MAmMm+M~M

=

=

-

T= 2 m Mg
m+M
2mg

T=
Jell R el =9 @1 3R 9 2T = 4 mg.
B

\

S
5
>

u cos6

SR AB & oS fud B |

= SR & 3FfA¥ ATAT B & a1l FHM 8 using =V
usino=V u= _V
sin 6
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Newton's laws of motion / ﬂ—

a4 -3
2

D-2. A=

TafAfd & g1 89 s fAdra Iod g & =ifep dao Seafer foenm & afq o
TR AB @ oTTE d vEdl 2
SR & Irgfew fag Aden B @) =re |9 B |

VcosO=u = V= u
cos 0
D-4. Let AB=/,B=(x,Y)
VB=Vx’i\+Vy’j
V=3 1 +vj - 0)
X2 +y2 = (2
2XVx+2yvy=0 = \/§+¥Vy=

= \/§+(tan60°)vy=0 = vy=—-1
T FHIHROT (i) |
Vo= B T -

Jd: ve=2m/s

D-5.
2m/s

O
|

B
4m/s|

= (<ifd B &1 eRTdel & ATUE )

v-4 ., V =8 m/s (&% B &1 &RIcel & A&l d7)

2
=6 m/s (<id B &1 forge & ATver a)
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Newton's laws of motion /

D-6.

E-1x

E-2.

E-4.

E-5.

u cos 45° =v cos 60°

B
60°\J05 o
v 45°
bAlU
Fv= 2 u
F=ma
L dv
a=—
dt
F=ma

oI wU A ARG 91 THaHYT 9o B e 2 |

M, gsina
M2z g sina — T = M2a
T—-Mgsing = Ma
S FHIGRON BT e |

M, gsinf
M2 & forg =ge=1 & g fram)
M1 & forg =pes1 &1 fgda )

a= {MZ sina —M, sin[;‘s} g

M, +M,
Case 1 Rerfa 1

T, T,
T1—mg=maz
2mg—-Ti1=2mas

A B

mg 2mg
m& fay <ge=1 &1 fgcda )
[2m & folg e &1 fgd FH]

= a1 =09/3
Rerfa 2
F
2.t

F F=2mg mg
F-mg=ma: Im & foy e &1 fgda ]
= 2mg-—mg=maz = az=g = az > ai
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Newton's laws of motion /
E-6.

4 m/s’
—

_>F

m1
F=mi14
F=m26
F=(mi1+m2a

F:E+E a
4 6

=

E-7.

F

6 m/s’
) —>» a
m,—>F m,+m,—>F

M1 & fog =pes &1 fgda fam)

m:& fog =ges1 @ fagda )

[(Mm1+m2) & fog =ea &1 feda )

1= {£+E} a a=24m/s.
4 6

= =

F
AR | 89 $E 96 © & g MR G 9 '0'®

;. R I R
E-8. mg—%mg =ma
= a=g/4

E9. F=6i -8 j+10 k

- -
F=ma

N

=

6% +82+10°=m1

v =v?+2 as

N

=m |a

E-10.

_ —m

2F

1
02=32+£ X
m

E-11.

[@fdd & fog =g &1 fgda fam]

m = 10/2 kg.
F

0°=1+2 — X
m

v =v?+2 as

1 —
0=9+ & (—mj ~  Fl=oF

m 2 F

E!TT
—

0
LI17777777777777777777777777777777777777777777777777777777777

Mg sind — T = Ma

[@if®d 13 fog =ed &1 fadm )

T=Ma [ 2% forg e &1 fadia fraw)
By dividing both equations EFi @1 AIRvTd &R W

. Mg sin6
2T = Mg sind 7= M9 SINY

2
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Newton's laws of motion /

F-1.

F-3.a

T-mg=0 [ i &1 HrITaRe]
T-10=0
T=10

R ot &1 ureies R goir # q9E & IRIER B B |

a1 aZ
> — 5
F kx kx
— |\/|1 l——— E— M2
kx kx
—_ <«
F-kx =mia M1 & forg =pes1 &1 fgda )
kx = meaz M2 & forg =e=1 @1 fegeiia )
T FHIART Bl Sies & gRT
F = miai + maaz = az = m
m,
a
—_—>
T T T
okg  — <

O O

R ger &1 urgais RERT e # 999 & RIER Bl © |
- T=10g=98 N

T=2a
[2 kg <if® & foy e &1 g ]
= a =49 m/s?
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Newton's laws of motion /

F-4.

F-5.=

G-1.

G-2.

Rer forre # aafdd &1 MR mg R |

N
a
mg

mg—n=ma [emed & fory e &1 fgd ]
= N=m (g-a)
AT forde # @afdd &1 R N & a_TeR 2 |

_mg _3 - a=39

m (g—a) 2 3

N=m(g—-a), N<mgifa®)

N=m(g-a)afk a{)d N<mg

R Afg a(?T), @ N>mg

R Je &1 UreATE m A HH B

afe a ({) & T urgdie m ¥ warer B A al R |

amll
[

mg
N
greater thanmifa (T)
10 kg 20 kg
O—TN— )— 200w
—_— — >
12 m/s’ a
F = miai + maaz [Fe™ & fory <gea &1 4]
200=10x 12+ 20x a a=4m/s?
a'l
—_—
m, F

m, = 30 kg

F = 180N
F = Mo Mm@ forg g2 &1 feeda fam)

180=20ar = a1 = 9 m/s?
m: R § 91 I 7, SAfAY me BT @ROT YA B |

AN
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Newton's laws of motion / ﬂ—

H-1.

H-2.%.

ma cos 37

i P o 9K I@H d91 & Qe Q@ 791 8 AT 99 B o 9 Y@MH SHE B et
A1 g | Fp BGA a0 @ mg sin 37 —ma cos 37 = map

=
=

Uy

Ix faen 4 <fe & forg e @1 fgcda )
ap=gsin37—-acos 37 =10 x 3/5 -5 x 4/5=2m.s? w.r.t. wedge
Tl do1 & AueT ReR T8 B |
N —ma sin 37 —mg cos 37 =0 [&f® & forg <gea @1 fada fam]
N=1x10x4/5+1x5x 3/5
N=11N.
@I W FHol ST 9 THE & AT

mg sin 37
mg cos 37

F= \/(mg sin 37 + (mg cos 37-N)

2 2
=J [10%) n [10%-11) =J62+3% : F=3 BN.

AN
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Newton's laws of motion /

H-3.

1=

S $ AU IS B Gad ag IS a2

IS & AU ATdh BT ol I @A B |

AMT 9 F & HRUT 997 Bl @RUT a g

fd W Fp BA 9 8 |

mgsin30°—macos30°=0 [d91 & ¥ATUeT x faen # < @) Armawer]

a = gtan 30°

F:?M+m)a [ife o 99 & Fe & foay e & fed faw afos feen § o ) ]
= F = (M+ m) g tan 30°.

|8 @ I dT Iaq g AT B & @RI 39 UHR BH |

= a sin 6 = g coso
a=gcoto
HIT - 1l
AT ] &dih P BT @R SR 3R a gl
a= FZ_Fl
m, +m,
a
—
«— m, ——>F
me &1 b avg o § T - ’
m m, | F F
F2—T=m:za ET”IWWT=1—2[—2+—1J
m+m,\m, m
(B)A® IRV § F1 & WIH W — F1 3@ W
T=m mz[F_z_i]
m+m,\m, m
(C) 9T &1 =i ®Br™ &7 @RoT 9iRfY 3R a ® |
a= FZ_Fl
m, +m,
a
b
— <—F,
m2 &1 b a%g o 8 N
m, m, [ F F
F2 — N2 =m:za gazmﬁqu:l—z[_l_,__?J
m+m,\m, m,

(D)C & URIMA H F1 & ®IH R — F1 38 W

No MM, [i_i]
m+m,\m, m,

AN
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Newton's laws of motion /

yII7I7774

kx/2=T KX
m
l T T
mg 2T = Kx
T=mg
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AT
T

m
Kx T \

mg
x=% T = kx . T=mg, T'=kx+T=2mg

&iid A BT FBD
T kx
m
kx=mg+T . (1) ’ l
m
il B dT FBD
TT
B m
L T=mg L. (2)
mg
kx =2mg X = @
k
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Newton's laws of motion / ﬂ—

freret =it B &1 FBD 1
mg
kx =mg ..... (2) .. x= %
(1)d (2)¥ T=2mg

s X
AT f i B BT @RoT d91 & AT b B |
i.e. ;;W =badgw=bcos0i —bsinG]
f=Xa+X2 D)
0= %+dx2 = 0=-—a+b
dt dt
—b=a )
ﬁ

“ a. =acosbi—asind j
BW

2, =991 B REA B AVF @RIT=—ai ®)
> > L, 2

8z ~ Agw Aye

g E)BG =(acosb—a) i —asin® j Ans.

(b) Ans.: 4]

[T IO

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ I Qesonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : US0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Newton's laws of motion /

Sol.

Sol.

d?x d?x d?x d?x
/=4xg+xa=>0=4 ZB + ZA ; 2A =—ans ; ZB:b = 4b = aas

dt dt dt dt
Ans.: 4bj
) i —4]j
o) X
o Xa Xg— Xy

A X ¢ B
C
—>a -
T T T I T AT ITITOOT
N _d’x, _ A
Q=g o &= = b=——07
dt dt dt

TS =Xc+Xg—Xa+ C + Xs —Xa
=/0(=Xc+2xg—-2Xxa+ C

2 2 2
0= dxC+2de_2 dx,

dt’ dt’ dt’
=0=aca—2b-2a . 7 =—(2a+2b)
- _>

aCG _aCA +Z\G:—(2a+2b) ] +a’i\
" ?CG = af—2(a+b) ] Ans.

(d) Ans. = 2]

HHET 99 A BT RO, a '

T Ade b Ao B SRR e AT B P @RI kR enl | (Igad v gR1 Seiian . 2 )

i.e.bsin0=acos0 a=btan 0
5: = —Dbtan 6] Ans.

AN
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Newton's laws of motion /

N

Nsino

EXERCISE # 2

FUHS X—30eT B el

I BT b 9% B fe@man wn g | b 971 fa e @R Al 2 |

Nas c0s30° = mg

a1 Nas = mg . (D)

LRI Nec — Nag sin30° =ma d1 Nec = ma + Nas sin30° .... (2)
AT Nag a0 Y&dT 8 97 Nec, a @ 9&- & 91 9dl ¢ |

Nec

T I e &1 RO § a= Zién?ﬂ AR
m

e AD Jad a8 J&H

Nc0560°—F=ma=r2n—F Fd PRI WN=3F
m

T sin® T sind

2T sind =W
T =W/2 cosec 0

AN
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Newton's laws of motion /

5.

T1c0s45° = T2cos45°

= Ti=T2

(T1+ T2) sind5° = mg
\/§Tl =mg
T1= m

2
T sin6 = Mg +L
2

T sind = Mg + % ......... 0

_ T, _mg .
T cos6 \E , (i)
JHIBOT () 9 (i) BT AT < W
tand = M+_m/2 =1+ M Ans.

m/2 m

T=mg
2Tcos6 =T
T =Mg
2mg cosb = Mg

cose=M<1 A
2m

M < 2m

AT Ly @7 L =01 & 91 (@9 @ arRfl 9 SRl a8 R) & o § gamn [ g

IR P @RI BT GRHATT

% [L,sina—L,sinp] g B

a= =0

M

(v L1 sina = L2sing)

AN
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Newton's laws of motion /

8.

O.#

10.

11.

Va > /

—)

A B

AU e o

— /. —>

'\’Rﬁaﬁmﬁﬁ'ﬂﬁ%(ﬂﬁ:' L=/1+ 202+ 203

gl b IR L’ = 0 31d: —2va+ Vo +2Vo= 0

= 3vo=2va
3
VA= —Vo
2
VaB = Va— VB
\V2 .
= ?0 HRIEGEED

x = 20 cos6 .
y =16 cos6
v=d—x=—205in6@
dt dt
u=ﬂ=—165in6@ = u=iv=08v
dt 5
f
la
w
w—f=ma w-—-ma=g

Gid o =TS = /32 +4° =5m
qadd & I @RI = gsing = g sin 30° = g/2

Gl & Qe @R = g/2 cos (90—a) = g/2 sina. = gxg: 4m/s?

v2 = 2as

v= 2x4x5= \/ﬁ m/sec.
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Newton's laws of motion /

12.

13.

14.

15.

,/ mg
HR B I § 9o o

SN & Taq e & TH T R —

mg sind = ma cos 6
tan 6 = a/g

SNl B o T B I N W = T-myg?+a®=ma T=m,/g?+a® +ma Ans.

T, =900N
[
300N mg
900 -300-m x 10 =ma 600 =m (10 + a)
600 _
10+a
600 _ . _600

=m = 30 kg.

10+10 20

vem Rerfdy 3§ R # g 8w
Ts=2mg 'A'®l & &R D R 98

2Zmg-mg=ma—=a=g ]
g Reafd § Ts =mg
2mg-mg =2mb

b=g/?2 2mg
ab=2
T sin® =m (g sina + ao)

mg sina
+
ma,
T cos6 = mg cosa

= o= [N e (900 R |
gcosa gcosa
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Newton's laws of motion / ﬂ—
16. Vrel— t U &1 QT fadis ®

= arelws = Const. TGS =a1—a2 # 0
AT FH A HH UH Y a1 @RI &rm, <1 Y 9 e a1 iR FET 8 |
HIT - I
1.
Naz Cos a a, sin B
[
. a,
a; Sin a N cos a
= a, cos f§
IE W< © b I9 BT @RI IA-1 S FAKR & dA PYOTHR b B @ROT I91-2 S FHR 2 |
a caso = a1 CosP [Afd TAT 99 &) TH A8 B 9d g Y]
N cosp —m1 g sinp = mias [09 1@ TR fen & 9o & fog =ea & feda fam)
m2g sina. — Ncoso. = mz az [09 2 & |ArR feen # <fe & fog e &1 fad )
[, 11 dem Il 8 B R
Nem (S|nacoz§a+3|nljcosﬁj:5N Ans
COS“ o +C0oS” 3
2.
F sina
F
o
F cosa
TN A

\:
mg—-N-Fsina=0 [@lR QM § il & arama<en]
[ a8 Bres R, N = 0]

= F sina. = mg
= at sino = mg
= t:L
a sin a
Fcosa=mA (@ faen 4§ <ife & foy e &1 g M)
dv
= atcosoa=m—
dt
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Newton's laws of motion /

:mg

jduzm t dt
] m (]
_a cos at®

m 2
THY P FEN T W
_mg’ cos a

2a sina

BT 1 59 YbR fordl o Favell 2 |
dx a cosa 2
dt 2m
X t 3
J-d (.2 COS(xJ-tz gt = 2 cosa t*
: 2m 2 m 3

=

v

: m°g® cosa
IHU I W x= —2 >~
6a> sin®*a
Vg +Y% _A+Y 4+2_3
2 2 2

3. Vnm =

as = 8aa IRIT I B gRI

100
2aa=a+as
2an=3+ aB
2T — 100 = 10aa
50 -T =5ag
= as+tan=0 = 2an—3+aa=0
= aa = 1m/s? = as = —1m/s?.

— B

=

a!
P =
A —>T 2T 21 °
E _.£> 2T . 'J ——> < 4m
L g T <T_ ag ;aﬂ
0 0

2m

—

as+a =2axn [fRA1® fog afug awm)
Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005

®
/\ Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow Toll Free : 1800 258 5555 | CIN : U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Newton's laws of motion /

O+a =2a [l 2@ forg afua awm)

IURIF S AHIHRT
3as = 2aa

fore =ges1 @ 1l 7] e, II

3T=4maeg [«f6 B folg ged @11l 4] ... III

3
—> adA= —as

2
F-2T=2mas [&li® AD
et 1, I e 11T

_3F
B— ——.
17m

2T J
aA T2T 4 T N
| Tas H
h 7 -
mAg mBg
v
mag — 2T = Maaa [fe A® forg =ges &1 |l 7]
T — meg = msas [ B & forg =ges &1 |l 7]
ag+ 0 =2an [ P1 o forg affra v ]
ma = 4ms [Fe7 ¥ & T g
ISIRIFT FHIHON H —
aa = 9= 25mis
4
as = 9 -5
2
h:% aat? [@ife Ad fog Tifd &1 FHI6HRv]
2
= t=— sec.
5

AT Bmmmfuaﬁnﬁ%ﬁmwmaﬁ@aﬁH%l
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Newton's laws of motion / ﬂ—

=

= %ast2 [@fe B @ fog TIfd &1 G

2

1g(2

2 5

H=0.4m

W 97 & HRUT i B S §RT aell 5 g H B |

Vi1 = ast

=5x04

vi=2m/s

=

v22=vi?+2aH
02=22+2 (-10) H’

H = 2. 0.2m
10

=H+H
=0.6m=60cm.

(at+acos60°)cos60° ; | a

a+acos60° (a+acos60°)sin60° T>

T + N sin60° = Ma

3

T+N— =Ma
2

T c0s60° — N sin60° = m[a — a cos60° — a cos?60°)

T M:ma[l_z_z}

2 2 2 4
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Newton's laws of motion /

mg — N cos60° — T sin60° = m(a sin60° + a cos60° sin60°)

a= m/s?
23
9.
AL=J"+x-L
Fret,_ = mg — 2F cos0
dnet = 0 —2—k (\“_2 +x? —L) L
m VL2 + %2
10.
ma sino.
ma cosa
a
a
TS B QY ATD BT @RI
macosa
———— =acosa
m
’_ _ 20 _
1/2acosat*=/ = t= = 2sec
acosa
11.
a a,sin45°
a,cos45° a,
aW
aw
awsin45° Tcos45 Tcos45 awcos45°
a
T N,
N,
c0s 45° mggsin45
m,gsin 45° ’ Megcos45
—
a

w—ﬁaa[waaﬁ%fﬂar—alﬁ@ﬁ?ﬁmwi%l[W$W&Téamwawaméazﬁwﬁmaﬁaﬁm

TR ag |

Mag SiN45° — T = ma (& — aw cos 45°) [eRTde e T H 991 & Igfa¥l e A fog =Je1 &1 1l fs)

mMagcosO — N = ma awsin45°

[eRTOd e I3 4 i AFT 99 B aad Qe |7 <ged &1 11 7139
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Newton's laws of motion /

/\g

T —meg sin 45 = mg (2 — awcos 45) [fRTTd e T 9 a9 & 3wl <ife B & oy =gea &1 1l 9]
N — Mgg COS 45° = Mg (awsing5) [ERTAd FGer T § a9 &1 ogaq feen # <dife B & e &1 |l 73]
Nasind5 + T cos 45 — Ns sin 45 — T c0s45 = mwaw
[eRTae e I § 991 91 oFEaq Qe | @dife B @& <A &1 11 9]
IWIF 5 FHIHON BT & B W &F 9N

aw = %m/s2 = 40 cm/s?

HIT - I

1.*
T=mug
ST 1T STed ST & a1 R § g+ 981 Y8dm @
mig — mzg = mza Mg:azwaﬁaﬂ’\'
2
meg
a=o
bng
2. F=at
a= - oy () W< @ 9% 1
dt m
dv=2 tdt
m
2
v= 25 aw2 (i)
m 2
(i) # (i) @1 997 S W
2
v=Lg=2,8Mm_2am — WRAARIH T 2.
2 2 a 2a
®
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Newton's laws of motion /
3. T

e L
0
.

F=2Tcos06 T= F

2cos0

0T cos 0l TT
0 DI 93 W, cosO Tedl & Tof gafer’y T 9edT B |

I[N &l |
an =2a8 . (1)
<o A D oI FHiaRoT
10 x 10 x %—T:lOaA ........ (2)
< B & forw AHiaor
2T—%:40a3 ........ ©)
JHHRT (1), (2) AR (3) A FRA W U BRI
-5 -5 150
=—=m/s?; ag= —=m/s?; T= =—=N
aa \Ems as Zﬁms \E
12 m/s’ a
— —

5 AL 200 N

™ W) |Yed & I &1 FEE T R
200=20a+12x 10

80
—=a
20

=4 m/s?

& 99 =10 x 12 =120 N

6.* firg AR B3 afds 91 781 2,91 I8 x-Ae # &1 goiar g,96fd 39 W A &1 3R gRvml 94, (mg

—N) oIaT B, S 6 39d @ROT BT oS y-feem # a1 g
fovs B 0 & A1U—311 FUTHS x-faen & oA |1 81 A 921 B &1 I dY 3R RO ggdl | IRIER
BT 8, 31 B & 9Uel, A g9THd x-feen # fH= 2

C gr1 3ffiers

CERTB W ol Al & Tch & HRU Jg FUNHD, x-S § a9 B |
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Newton's laws of motion /

7.

BeH ga1 e 99 & @RI 9T 9%g B qFFH W R FRa 2|

a
T sin 37 —_—>
37°
T cos 37 T cos 37
F.=ma T
F 1
ﬁ .
T sin 37
mg

O

S & ATUE Slell B o a%g Y@MF TAT el & ANE dcd gU Sd M B oY ga a9 @A

Tcos 37°-mg =0 [Cfell & et y Qe # SHM @) ArTa=ern]

5 mg

= T= T=25N

Tsin37°-ma=0 [Srell & et x Qe # SAM @) ArTawer]
a= T sin37: E

=
m 2
F—Tsin37 = 8a [ & |me x fen 7 grefl & foy e &1 fgdfa )
= Fzgx™2 +25x3 F=75N
2 5
(A) True ™
Vv Vv
S, — S,
Vv
(I.F) (I.F)
@Rd @ v 9 | TIfrfia @Ra <ifd wfeele &
= g N
_—
ma \% 1 .2 ma
S,| <& —>f S, «—e——>
—+—a F-ma=o _
(NLF)yTav NI F-ma=o

AN
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Newton's laws of motion / ﬂ—

N

10*.

X -t ash SId

(1) TR @1 8, @@ a=0

(2) A FHW BT AR Td THHY a> 0

(3) 3rada A Bl AR I AHHY a< 0

ABd CD&F H @RY CD=0=3gdafeg a1 F =0
—> Vs

11*, i /@_>u

R 999 9)
vat+tu—-ve=0

Rl VB = U+ Va

Il TR qHAT PR WX
as=0+ana Ans.

AT - IV
1. five @1 o9 & fde 9= A gaa axg

Applying N.L. 150 + 450 — 10 M = 5M
e B R T W

= 15 M =600

= M= —

150 N
M50 N

[ e

4
Mg =10 M
= M =40 Kg Ans.
fvs R afer R #7 &1 uregie Brm, siid 150 N.
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Newton's laws of motion / ﬂ—

2. Iy forde wh SR dAT IFIaRAT U 8
T=450N

N

Mg = 400 M
450 + N =400

= N=-50

al fvs &1 T @ IS BT ST, 39 IHR WR FE &1 Uredie I enT |
AT

L[]

v
409 T=409
arat: f&im gen @1 ureaie 40 fdu. g |

3.
T =450 N
NN =400 N
40Kg [[] Ta
4
Mg =400 N
a= 950-400 - = 450 _45 m/s? Ans.
40 40 4
4 a = & =t
P 10
Y t 2
d_v: = J‘dv:J.t a = v=t—
dt 3 5 2
Putting v = 2 we have t = 2 sec.
dx t° e z !
Now e X = |—| ==
dt 2 P 6], 3
X,=2%x2 =4m
Hence relative displacement =4 —4/3 =8/3 m
5. From above
2t =96 = =12 =t=243 sec.
6. a=t=4 .. after 4 seconds Vs=2mls
Vp=4%/2=8mls S Vel =8-2=6m/s.
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Newton's laws of motion / ﬂ—

;;;; A

N

OUUCOOUUDUUO)

¢ 2
Fs <mg
T+Fs=mg
K¢
T=mg-—
g 2
(i) mg—% =ma

g K g
2m

Ife I8 39 UPR B

Fs>mg

ie., M<g <& ¥ Remig & MR T = 0.
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Newton's laws of motion /

EXERCISE # 3
I - |

>t

V=T (1et)

1.
1. AT TR BT IHUCH
a1 =(gsin0).sind
=gsin60°.sin60°=g. 3/4
B& forg
a2 =g sin 30°. sin 30°=g%
(aaB)L = 399 - 9. 4.9 m/s?
4 4 2
2. F=ma=Foe™
v _Fy
dt m
v t
jdv=F—°fe’b‘dt P v= Rie
0 0 m
v(t) A
F
S
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Newton's laws of motion / ﬂ—

3. a=-(g+w?)
d

\ 2
— =—(g+y
™ (g+w°)

0
Jore o

Vo

%TL - —j.dt
(3]

9,2 0

F

T
— =100
J2

T

— =F
J2

F = 100N
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Newton's laws of motion /

HIGH LEVEL PROBLEMS (HLP)

1. @) () t=1sW @Ol
3.6-0

a=
2-0

=1.8m/s?

TT

J,

150g

T-150g=150a
T=150x 9.8+ 150 x 1.8
= 1740 N.

(i) t=6sW®, a=o
=150 x 9.8 = 1470N
(i) t=118 R ;

1.8 m/s? down
150g-T=150a

T=150gN

a=-1.8m/s?

N T

4
150qg

T =150 x (9.8 — 1.8) = 1200 N

(b) SAE =V -t ARW B FAHA
= 1/2(12 + 8)3.6 = 36 m

(c) W3W=M—%—3m/s
g HURad  _ 0-0

@ Waw_%mww_ 2 0

y

2 ;;——a?

g;:(bcose—a)f —bsiné)]

ST 6 I8l x f&en & srgfawr ®18 9 9 78 B |

2maax + maex = 0

= 2m(-a)+m(bcos®—-a)=0
= 3a=bcoso ... Q)
a, =2ai —3ajtano ... (2)
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Newton's laws of motion /

N
0
mg
x faen & srgfew
Nsin6=mx2a .. (2)
y feen & sgfaw
mg—-Ncos6=m3atan6 ... 3)
= mg — 2ma cot 6 = 3matan 0 = g=a[2cot 0 + 3tan 6]
gsin6coso
~ 2c0s20+3sin20
_ gsin 6 cos © b= 3g sin 6
3-cos®0 3-cos®0

Ta Ta
W.M. CICEENIE]

N.LF. oo Fde 0= 4 qad o Y@1f=a (F.B.D.)
N,

m
mag

Ni=mg+ ma
80.5g=mg+ma.... (1)

a=0
|W.M.|

N.L.F. srorecdiy fder = 4 gad o == (F.B.D.)
N,

mg
N.LF. srorscdia fder = 4 gad o &= (F.B.D.)
N+ma la

mg W.M.I

N3 + ma =mg

= Ns=mg-ma =595g=mg-ma......... 3)
1) + (3) 1409 =2mg
m = 70 kg Ans.

(@) .. N2= & 9R =70 kg. Ans.
(b) by (1) 80.5xg=mg+ma=105g=70a
10.5x10
a= ————
70

=1.5m/s? Ans.

AN
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Newton's laws of motion / ﬂ—
4. AT a B 1 @Rt ®

Ncoso
N
0
Nsin® —— Nsin6=ma ... Q)
mg
Ncos6=mg L. (2)
(1) BT (2) ¥ 9FT 39 W §H YT B &
a=gtane . 3
-2
—>T
T=(M+m)a ... (4)
AT
M l/a Mg—T=Ma ... (5)
\LMg
@)+ (5) Mg=(M+m+Ma e, (6)
@)3T(6)F Mg=(M+m+Mygtano =M= 1™ Apg
coto-1
'I‘T
5, 1m/sZT 15kg T-150=15x 1
150N
T=165N Ans.
s=lap 5= 1 x1x¢
2 2
t= \/1_05 Ans.
6. AMT 95% 9 <l BT RO HAL: a1 d az ¥,

<X hl FBD alT m mai=T-mg alzl—g .......... Q)
m
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Newton's laws of motion / ﬂ—

'I‘T

@i b1 FBD azT m maz =T —mg az=l—g ........... 2
m
mg
By (1) & (2)
ar=az arel=0,asure=0

Amer faRemus = ®
T AP T B T WA TN 2 |

7. AT midmz SHA BT 91 & AU @RV b 8 3R I9 &1 ¢RI & ATUeT RO a g |
b
—
A
y
@] X

> _ > -

ape = aaw T Awe

=bi-ai =g, =(b-a)i .. )

XBG = ZBW + XWG = bcos37°i —bsin37°] —ai
s = [%b—aji —%b] ............. ®3)

AS Fexernal, x = 0 @Ifb F__x=0

= Maaac , x + Measc . x + Mw awc,x = 0

= 1.3(b—-a)+15 (%b—a) +345(-a)=0

- (1.3+15+345)a=(13+12)b
- 6.25a=25b
=

5a=2b L Q)
b-a= Ea
2
ma 6T :m1 BT FBD m,F—>T
3
aa: T=13x Ea .............. (2

Y‘ i N+l5asin37°
™

1.5a

1.5acos 37°

1.5g cos 37° +
1.59 sin37°
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Newton's laws of motion /

T4 T B AR :

1.5ai + 1.5¢ 3 -T= 1.5E
5 5 2
= 9-T=255a...ccc..... 3
REIOK]
9=45a
= a=2m/s?
: b = 5m/s?
s=loe = 2:=lise t=1s
2 2 2
5/2m
. (N
>
2m
(i) 5V, Suta, =0+2x1
"~ Vi, =2m/s Ans.
. - _(4 ~ 3 -
(i) Aps = [§x5—2J| i x5]
- - 2
agg =21 —3]

2

ay, = [8se| = V13 m/s?

Vi, = ap, t
Vy. =13 m/s2  Ans.

2

(2) % T=% x 2

= T=3.9NAns.

AT M BT TRT eRTA P AT08T a g |
bi=m' &1 eRITA & FTUET @R
bz = m BT SRTAA & ATUET TROT
E)MG =ai am’szl’i\

AS Fexternal x = 0 S b wa: 0

= M'amex + (M +m+ m’)avex + M awme, x

m’bs + (M +m +m’)a —mbz
m’bz —m’bi=(M+m+m)a
b

m’—» b, <«—'m

/
m' f9®’” m' &1 FBD

97 L.F. ey d

—>T1

M % M &1 FBD

= —bai

=0

0,

AN
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Newton's laws of motion /

b,
I IL.F. e a0 ——  T:=mbr.......... (3)
T2<—.
qod a¥q Y
IBER
"

g3 : N.LF. Ioresd™ a3

Jad 9]
el

T : N.ILF. 3ied a3 mg — T2 =m(b2+ a)

<— | (b#a)
N,

v Mg

(2) +(4) = mg=m’(2b1—a)

g=2bi1—a
(3) + (5) = mg =m(2b2+a)
g=2b2+a

(1), (6) & (7) BT & BT W

(m-m‘)g

2M+3m+3m'

Ans.

AT f6 B &1 @R 9 @ 3R ag = a

AT ATAT CPH TR & —

aA=acote=%

a
ac= —- W
2

A BAA C& o a&I=H

Nsing<+—

N sin6 = om (a cotb)
64
2mg—-T—-Ncosb =2ma
a
2T-mg=m—
g 2

T PRA W
ac = a/2 = 3m/s?
Ans. 3m/s? upwards $WR

IRIT TR%

NcosO6 + T
A

» Nsino

S«——{ O |I—
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Newton's laws of motion /

10.

11.

12.

AT =i C B I BT AN TTH vy AT SR TSP vy B |
B3R C & AMeE I7 &I, G A8 $ odaq 971 Uch I B |

10+ 5cos 37° —vx=0 (1)
vx =14 m/s

RETTAR 01+ (2 + (3= fFd
dt dt dt
(-10)+(-5-10co0s 37°) + (—5sin37°+vy) =0 vy = 26 m/s.

Th PV R BEH d DU & GIAM AT HaTh b FOMcHD aRvT R 1R vl & |

vecosO=u
v=useco

d—vzusecetaneﬁ ........... I
dt dt

tan 6 = bly
de b dy

sec’) — = —— —=
dt y? dt

2
= dv = %tan?’e from I and II

2
v uFtan?’O [aR I

AN
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Newton's laws of motion /
13, faf¥ -1

i 99 a9 A D FUP | B

=2u

2u

U <

T8 I BD 1 fl Guds H 81 2|
u sin 30° = Vy cos30° — Vx sin30°

sin30° + Usin30°

Vy: Vx

Vy: Vx

cos30° cos30°
tan30° + u tan 30°

Vy = 3u tan30° = \/_

v—,/v2+v2 J7u Ans.

fafer -n
fafy A & g §

30°

1 30°
v

y

3u sin 30° = Vycos30°
= Vy=3utan30°=\/§u

g Vx = 2u = V=,M+Vj = \7u Ans. .
a
Fy
F, F
< ]
F, .
F, «
m = 40 kg Fs
F, .
14. F
4F; —F2 = ma[<i® & fofg =ged &1 Il 9]
N el 7]
m
t=0tod 2sec.d forw
F1=30N
F>= 10N
:M = 2.75 m/s?
40
t=2% 4secd fow
F1=30N
F> = 20N
= 4330220 _, 5 pys2
40
t=4to¥ 6sec. ® oy
F1=10N
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Newton's laws of motion /

F> = 40N
a:w :0m/52
40
t=6t0d 12 sec & forg
F1=0, F2=0

= a=0m/s?
V12 — Vo = ao-2(2 — 0) + az-4(4 — 2) + as-6(6 — 4) + as-12(12—6)
Vi2—15=275%x2+25%x2+0x2+0x%x6

Viz =12 m/s
15. By constraint velocity component of block along the string should be u
= vcosO=u or VZUSECO oo (1)
vcos6
0
Y
Y
d d
from (1) =& —ysecotan e—e ......... (2)
dt dt
T sino4
NT T
| N Tcos®
——>»a

T /////1////// TN

mg

Initially when block is at a large distance 6 is a small component of T in vertical direction is very small.

As block comes nearer and nearer. T sin 0 increases and N decreases.
When T sin6 = mg then block just loses contact with the ground

SO TSINO=MQg ..o, 3)
TCOoSO=Ma ...cocccvvvveereeeeeennn, 4)
) &(4) =
h
9
atan 0 =g .........oceevivvinneennnn (5) «— X—>

also, x = hcot 0

ax__ h cosec?0 do

dt dt
= —V = — hcosec?0 a6 [as x is decreasing ax =—v]

dt dt
useco de .
or e T using (1)) e 6
hcosec’s  dt (using (L) ©)
using (2) , (5) and (6) we get
u seco tano (&COZJ tan6=g
hcosec6

putting values of u, h & g we get.

D
1

tan‘0=1=0= % Ans.

N

16.

®
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Newton's laws of motion /

17.

u—>

X o'r\/1 uTV2 Vzib <
TN P vT
vT
M |
tv,
V,
V= Vit Vo tv,
2
iR P2
O+v,
= 1
> 1)
o= P2
—"1;2"2 S 2V=Vi+ Vs .. (2)
R Ps v= % ................ 3)
V19V, & 8SM W U< il 8
= 2u+U—-2u=2v=3u=4v
v=§u Ans.
4
gl & Few 91 9 U9 B 8 PRI W
>
&
q‘/o
(b.
0 309 V3
Y L 5\3 m/s
.\(83 '-6\ 3.25 m/s ?\
2K v N3 cos 30

1 1sin 30

3.25¢c0s0 — 1 sind = \/§cos 30 + 1 sin 30

3.25 cosO — sind = E +£
2 2
3.25 cosO —sinb =2

13cos0—-4sin0=8
1341—sin’06 = 8+ 4 sind

b Tu

Tv
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Newton's laws of motion /
169 — 169 sin?0 = 64 + 16 sin?0 + 64 sind
185 sin0 + 64 sin — 105 =0
= sin 0 = 3/5 = tan 6 = 3/4.

18.

9m/s

9 cosa =V sina — 0]
19-R )

T tano - (i)
(R +5)2=(12)2 + (19 — R)? [UTSeNIRE U9y 9]
= R=10
JHHRT () T (i) A

v=12m/s

19. 5T B Bre | UBA

I s m |
T l
m
2mg
T2 = mg (RS @1 FIed & 915)
T,=mg
| e m]]®
T, l
m
2mg
2mg—-mg=2ma
a=g/2
T3z =mg/2

T2_T3:mg_m :m
2 2
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Newton's laws of motion /

20.

21.

2mg sin37°—T = 2ma

4
= a=— m/s
3
4
= as = —m/s
3
= = ﬂ m/s
3
Ncos0
Nsin®
acoso
—_—
’ b
asino
N sin®@ = mb

N sind = m(a cos6b — b)

2mg — N cosf = ma sind

N _ 4gs_m6
1+sin’0

= h = 1/2 a sind t?

(= h(1+ sin® 0)
2gsin0
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