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PYQ Solution [IIT-JAM]
(Newton's Law One Dimensional)
Ans. 1: 3.225
Solution: f, = uN =0.1x2x10=2N
m=2kg

Applied force is more than friction

ma:F—yN:3—2:1:»a=i=l=0.5 m/s’
m 2
cv=ut+2as = v=+2as =+2x0.5x10 =~/10 =3.225 m/ s
cu=0,5s=10m
Ans.2:2.51
. | . ) u,
Solution: '.'y:uyt—Egt , Time of flight 7 =
g
'.'x:uxt+l£t2, Range R:uxT—i-lﬂTz
2 m 2 m
2
2u 2u
R:ux_ul[ﬂj[_yj
g 2\m)\ g
5 5 E 107°x10 1
where u. =—,u, =—,g =10, ge _ 1Y <V _ b
27 2 m 0.2 20

2
R:i2X5i+l[Lj 2O B 550012522512
J2x10) 10 80

Newton's Law Two Dimensional

Ans. 1: (d)

2 2 2
0 20
Solution: Maximum 74, =252 7 and range R=2"2" where =2

2g g 4

h

max_l
tana = E —2
2

From the figure a, =—gcos(90—a)=—gsina ==&

NG

a, = gcosa—_Zg
6 — _T
5

Ans. 2: (d)
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Ans. 3:(a), (c) and (d)
Solution: (a) ;(t) = Acos wtf+Bsinwt}' = x=Acoswt, y=Bsinwt
2 2

:>£:cosa)t, l:sina)t :>x—2+y—2:1 (Ellipse)
A B A° B

(b) % = —Awsin wl i + Bwcos a)t}

dr : . : :
Speed= a’_| = AL2w? sin® ot + B*&* cos® wf . Speed is function of time, so not constant.
1
—2
dl’ 2 n 2 . n 27 ..
(c) e =—Aw’ coswti—Bw’sinwt j =—’r . Force act towards origin.
1

(o [
(d)L:(FxZ)):m{ Acoswt Bsinwt 0| = L =mwABk

—Awsinwt Bwcoswt 0

Ans. 4: (b)

Solution: v, =12m/s v, =wr =2x8=16m/sec

v=\v2+v2 =144+ 256 =~/400 = 20m / sec

Ans.5: 9

Solution: a, =i —0%r = ¢ —8xe' at 1=0,1-8x1=~-7Tm/sec’

Gy =16 +270 => ¢ x0+2¢'/8 =248 |a|=/(~7)’ +4x8 =49+32 = /81 =9m/sec’
Ans. 6: (b)
Solution: F' =—k7 = —k (17 + 22)

F.=—kr, F,=0

F. = —kz = mZ = —kz the motion along z is simple harmonic motion.

Ans.7: 5.28

Solution: From §, Frame
F'=(x—vt)i+yi =(Rcoswl—vt)i+Rsinwii

:V’:(X—v)f+j§ :(—Rwsint—v)f+choswﬁ

~

=F'xP :m[(Rcoswt—vt)f+Rsinwtﬂx [(—Rwsint—v)f+chosanﬂ

m (a)R2 cos’ ot — ViR cos wt + R*wsin® @t + VR sin a)t)l:r

m (sz_ VIR® cos ot + VR sin a)t)

at1=2% - moR (1-27) = -5.28mwR* = |Z\ =528 moR®
(0]
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Ans. 8: (c)
Solution: x = 5cos(87rt),y = 55in(87rt) and z=>5¢,= x> + y> =5%,z = 5t motion is Helical

Ans. 9: (b)
Solution: v = i’f+r99:>ﬂ: d= (f—r@z)f+(ré+2i’9)é
dt
a’r (dejz
=a,=——r —
dt dt

H.N. 28 A/1, Jia Sarai, Near lIT-Delhi, Hauz Khas, New Delhi-110016

#: +91-89207-59559
Website: www.pravegaa.com | Email: pravegaaeducation@gmail.com




PraVegarl Education

CSIR NET-JRF, GATE, IIT-JAM, JEST, TIFR and GRE for Physics

Ans. 1: 494

PYQ Solution [GATE]
u 0.2
Solution: mﬂ:mg—kv :ﬂ:g—ﬁv = d‘;{ =dt :>j d‘;{ = jdt
dt dt m g-Xy g%y 0
m m

= —%{1n(10—5u)—1n(—40)} =0.2

In 8 :Hzﬂn 8 :O'Zk:> 8 :e:>u:§+2:4.94m/s
u—2 m u—2 m u—2 e
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PYQ Solution [NET-JRF]

Newton’s Law One Dimensional

Ans. 1: (c)
Solution: From conservation at energy
A
1
mgh=—mv> =v=,/20g
2 h=10m
The equation at motion when partition the cushion 3

mv%ng—k W IO.lm

0 0 2
v v:J. [g_ﬁjd Y :[g_ﬁjxo.l
J20 0.1 m 2 m
20g
20g2><0.1:[ _&j:a_loog:a

option (c) is correct

Ans. 2: (b)

Solution: md—zx—m - ﬁ
e Ty

Putting the values of m,y and g and simplifying we obtain

d*x dx
4+ —=
dr* dt

10

The general solution of this equation is x(7)=c¢, +¢,t +10e”
Using the initial conditions x(O) = O,x'(O) =0

We obtain, ¢, =—10 and ¢, =10

Hence the required solution is x(7) = 10(t—1+e”)

Ans. 3: (b)

Solution: The acceleration of cyclist is

a(t):i{ 300 }: -300
dt| t+30 (t+30)2

Hence net force acting on the cyclist
-300x80

F(t)=——F
(1+30)
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Since frictional force is the only force acting on the cyclist, this net force is equal to functional

force. We can write
—80( 300 ) -4 2
F(r)=—2 -
(t) 300(t+30j 15 [v(t)]
-4

When the cyclist moves at a constant speed, the frictional force is F(t) = E(S)2 .

The displacement during this interval is 8x60. Thus the work done by frictional force

:%XMXSX@ is —8.192 KJ . Hence in order to maintain constant speed the cyclist must

supply an energy equal to 8.192 KJ .

Ans. 4: (c)
dv dv
Solution: From Newton’s second law, m— = —yv* = — = La
dt m
. . . 1 /4
Integrating both sides gives ——=—"—t+c¢
v m
where c¢ is a constant of integration
Since v=v, at 1 =0, we obtain
1 1
——=—l.O+c:>c:——
Vo m Vo
1 1
Hence, ——= —lt -
v m v,
1 r 1 t+m my my
:>_:7/_+_:7/v0— =y= 0 — 0
v m v, mv, YVt +m  m+yvt
Ans. 5: (d)

Solution: Since table is frictionless then there is not any tangential force, so ball will have zero speed.

Newton’s Law Two Dimensional
Ans. 1: (d)

Solution: The acceleration in Polar coordinate
d=ar+a,0 :(f—réz)f+(ré+2f9)é
F=v, Fi=0and =0, =0
— 2\~ A
a= (—ra)o )r +(2v,0,)0

option (d) is correct
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PYQ Solution [JEST]

Ans. 1: (c)
Solution: Equation of motion mdv _ mg + kv’ = av_ g +£v2 . v dr
dt dt m k
g+—v
m
:jd—;:jdt:jL:jdt:ﬂx tan ! =t
g+ &(@sz ko [gm gm
m m\ k k k
=>v= Etan( k—gtj
V k \' m
Ans. 2: (b)
Solution: T'sin@=ma, Tcos@=mg, tand -4 S o—tan'L=tan! 12 =698 ~7°
g g 9.8
Ans. 3: (c)

Solution: The free body diagram of the block is shown below:
The normal force on the block can be calculated using Newton’s second law in the direction
perpendicular to the incline.
N —Mgcos@—-Mgsind =0

= N = Mg (sin6+cos0)

Maximum value of static frictional force

/. = pMg (sin 0+ cos )
The coefficient u tells us that |Ff| < uN . Using Eq this inequality becomes
Mg|sin0—cos 0| < uMg (cos 6 +sin 0) ...... (1).

The absolute value here signifies that we must consider two cases:

e Iftan@>1, then Eq.(1) becomes

. . 1
51nt9—cost9£y(cost9+smt9) = tant9£1+—’u.
—H
We divided by 1— 4, so this inequality is valid if ¢ <1, we see from the first inequality here that

any value of @(subject to our assumption, tan & <1) works.

e |ftand<1, then Eq. (1) becomes
1-—p

—sint9+cost9£,u(cost9+sint9) = tanﬁzl .
TH
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Putting these two ranges for @ together, we have

1- 1
H cang< £
I+ u 1-u
Ans. 4: (c)
d ¢ 0 d -«
Solution: m—v =—mpv* = [dt = _n | av _mY
dt 0 Ny, nl-a
Newton’s law two dimensional
Ans. 1: (d)
Solution: V,,me =V —vs = T'(v, —VB) =27R

-1
2 2 11

TR(0,-wy)=27R = TR| =~ ZZ | = 27R =T =| — ——
TA TB TA TB
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