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ERROR

HS

EXERCISE # (O)

Ans. (A,C)
VSD =1.1 mm and 1 MSD = 1.0 mm
Least count = LC = MSD ~ VSD = 0.1 mm
For (A) : Zero error = — (No. of divisions of vernier scale coincident) x LC=-7x 0.1 =-0.7 mm
For (C) : Reading = (No. of divisions coincident on main scale) x MSD
— (No. of divisions coincident on vernier scale ) LC— zero error = 1.22 cm
Ans. (B)
Ans. (D)
Backlash error is random error
Ans. (A)
From screw gauge z.e. =+ 0.20 mm
Dia of chalk =3.5-0.2=3.3 mm=0.33cm
For vernier callipers, z.e. =—0.05 cm
Thus it must show 0.33 — 0.05 =0.28 cm
so (a) is correct
Ans. (C)
Radiation correction refers to correction introduced in the Joule’s calorimeter due to radiation losses.
End correction corresponds to the meter bridge.
Backlash error is present in the apparatus involving screw system.
Index error corresponds to the optical bench.

Ans. (C)
14
a+b=14+0.14 = % error = 1 x100=1%
0.14
a—b=2+0.14 = % error = x100 =7%

0.96
axb=48 +0.96= % error = 18 x100 =2%

order of % error x <z <y

Ans. (A)

Ans. (D)

Ans. (A)

Ans. (A)

Ans. (A)-q, B) -q, (C) -1, (D) - q,




JEE-Physics

EXERCISE # (S)

Ans. 6

Imm
Least count = <0 - 0.1 mm; Zero error = —(10-6) x 0.1 =— 0.4 mm;
Reading =6 +5 x (0.1) - (-0.4) =7.2 mm

Ans. 18.18

1.69
T 100- U 1Jx1oo_wﬁ—1)x1oo_ ——1)><100—%><100_ 200 _ 15.18%

Ans. 3
_ 2. _mD’h AV _2AD Ah AV (0.01) (01)
V =nrch = 4 :v——D +h v 100 = 200 0 x100=3%
Ans. 6
3
R:¥:1123:700927x104m

HS
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FLUID MECHANICS

EXERCISE # (O)

Ans. (A,B)

Total displacement of mercury against atmospheric process= [f +5 +/ }

AW 1
PE, i = [(PSEJ Z} x2+0 {Assuming zero at ground level}; PE,. KPSEJX 2+P54€

Ans. (A)
The force has been exerted by liquid on the tube due to change .y
in momentum at the corners i.e., when liquid is taking turn e
from A to B and from B to C.As corss-section area at A is half > 550
of that of B and C, so velocity of liquid flow at B and C is
half to that of velocity at A. Let velocity of flow of liquid at 552,
A be v and cross section area at A be S, the velocity of flow 2 :,SSVZ
2

of liquid at B and C would be % [from continuity equation]

and corss section area at B and C would be 28S.

Due to flow of liquid, it is exerting a force per unit time of pSv? on the tube, where p is the density
of liquid, S is cross section areaand v is velocity of flow of liquid. The force exerted by liquid
on tube is shown in the figure. Which clearly shows that a net force is acting on tube due to flowing

liquid towards right and a clockwise torque sets in.
Ans. (D)

h 5
E = (2pgh + pgh)a? = 3pgha’; F, =| 25 |ah +(2pgh)ah = > pgha’
, =(2pgh+pg pg 5 5

E 3 (6
[here h=a]; F__%_ g

Ans. (D)

Ap m(v,+v,) m
F=—»o=—1_2°-V vV, +V — = =

At AL p(v, +V,) where Iy V = volume/second.
Ans. (D)

HS
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6.

10.

11.

12.

13.

Ans. (C)

£:‘[an37° =

<
V

Nl

F = (P, + hpg) nr* = (10° + 10 x 800 x 10) x 7 x 36
1.8 x36 x 1t x 10° =2 x 10’

F, = pghp ; F, = pghp + p,A
! pghA+p,A=F,

Ans. (A,C)
Vi _m, +m, 09x980+49x20 49

_ _ = = = =
Vg =(m +m,)g and pVyg = (m, +m,)g V, m,+m, 09x980+1.9x20 46

Also A will start sinking first.

Ans. (C)

Ans. (A)

As the cork moves up, the force due to buoyancy remains constant. As its speed increases, the retarding
force due to viscosity increases, being proportional to the speed. Thus the acceleration gradually
decreases. The acceleration is variable, and hence the relation between velocity and time is not linear.
Ans. (D)

B =mg

(pw) Vin8 = (pB)Vog =V = %Vo

w

v
Tb depends only on the density of block & liquid.
0

Ans. (O)
Here AOV0 = Alv1

A A vZ — pA V2
So Force exerted =——p=—(Mj =PA0V5{1—— —

At 1
Ans. (A)
1 2 Pcose _Po en 2X(35_3)X105
Popen +§pV2 = Pclosed =V= ( : dp : ) :\/ 103 = 10 m/S

HS
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14. Ans. (D)
Lovt—pah+ M8y Jogn+ 2M8 \/2 10x6+ —2X5SX10 V120+1=+121=11m/s
2 A A 10
15. Ans. (D)
As vessel is falling freely under gravity, the pressure at all points within the liquid remains the
same as the atmospheric pressure.
If we apply Bernoulli's theorem just inside and outside the hole, then
2
P e T = ESlde * PGettY = Poutside T pVOZUtS'de + PGty
Vinside = 0 s pinside: poutside = p() [atmospheric pressure]
Therefore, v .. = 0. i.e., no water comes out.
16. Ans. (B)
A 2
Av=0 :>V=%;F=—p=mass flowing / sec x velocity= pV/secxv=va=pQ%= sz
nr At nr- . wr
2
The direction of force of reaction is upward, moment of force about Q = - L
-
17. Ans. (O)
Ring have double surface than that of disk.
Ring Disk
18. Ans. (A,C)
3
E:T 4Ttr2:>%7TR3 =n ><4_3Tcr3:>n :r_3 :R:nl/sr
Surface energy of big drop E'=T4nR?* = T4nn**r* = En*?
Energy released = nE-E' = nE-n*’E = E(n-n*?)
19. Ans. (D)
20. Ans. (©C)
/’L
Net force exerted by liquid on styrofoam is buoyout force = py, gT
21. Ans. (D)
[
(Py+pygho)+| Po+pyghg ———= /
Arrange pressure on slant surface P, = V2 = [Po +pwghy __j
g p avg - 2 - 2\/5
[P +p,8(h L)}Lé
Force on any one of the slant face = | fo ™ P8 2
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22,

23.
24.
25.

26.

27.

28.

Sol.

29.

Sol.

30.

Sol.

Ans. (B)
Balancing force in vertical
+m)g + F =F

(Mstyrofoam surface Tension bouyancy

Ans. B

Ans. D

Ans. (B)

The volume of liquid should remain unchanged

2% 2 %2 l|:x+x+£}<2
Hence, 2 x 2 x =75 NG

x~1.42m
Now h = x sin 60° =1.23 m

V=4/2gh =42x10x1.23 =4.96m/s

Ans. (C)

—»V

H

30°
O A B
H 2 1 300 1 t= 2_H —is
=2 sin =1m - s 5
Ans. (D)
(4.96)

OA =2c0s30°~3m = AB=vt=—"p=s
5. OB =395 m
Ans. (C)

. o F 1, _[2F
Bernaullies equation given X+P° =5PY +P,, v= Ap
Ans. (A)

A
Volume flow rate =av .. avxt=V .. t= V__VAe
2F a 2F
a Ap
Ans. (B)
: _l 2 _l 2 _l V2 _ pV3
Work energy theorem given W=7 mv" = 2[p\/]v = 2[p\/] i

HS
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Ans. (C)
Out of four options, (C) corresponds to the above phenomena.
Ans. (B)

B=—— _ up-22x10°Pa
()
1%
Ans. (D)

Balancing, force per unit length, 2P.R = 2(ot)

= for lesser o, R should decrease & thickness should increase.

R

34. Ans. (A) PQ (B) PQ (C) PRST (D) PRST
If dgh, > P = height of liquid will not cross h, dgh <P = height of liquid will cross h,
35. Anms. (A) > (PT); B) > (PS) ; (C) »(QT); (D) ->(R)
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EXERCISE # (S)

Ans. 5

Force due to piston =50 x 0.5 =25 N

There due to fluid = (pah) A=A (1000 x 5 x 0.5) =2500 Pa x 0.0l m*>=25N
There on the surface AB = 50N = 5 decanewton

Ans. zero
Ans. 6
[
2X x Eg:Lx pg =>x=L
4 70cm
Im| I
3 I
A S5h
frequency same = A = same; 20 — x = Z ;70 = 7;70: 100 -5x;5x=30;x=6cm
18g
Ans. 194
Ans. 3
Ans. 5

-B
KA = (mg - B) = A= (mg—K) where B is buoyancy force.

Ans. 5
initially
a=0

Applying Newton’s law vertical direction mg=F

h B

dH

= dSHxg=p Shxg :>h:7 a0

X

Now when force F is applied, for minimum work a=0 (. for a =0, F is minimum)
F - mg + pSxg =0; F =mg — pSxg

W= _[Fdx = J(mg—prg)dx:mg JdX—pSg JXdX

HS
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11.
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S _ Sy ot PSS PSS pSg (dH)"  Sgd’H’
p TWPWEITTH T I T o ) T2y

W =mgh- p

[here S =4 m? H=1m,d=>500kg/m? and p = 1000 kg/m?]
Ans. 040

A% A%
Mg=pP,38=Pa758 (1)

_pwV0+pAV0_pw+pA
p mixture -
2v, 2

o2

- on i) & (i) . _E[ ﬂﬁ]l_LH:n_é
rom equation (i) & (ii) PW38 n Py 3" 9, B

3 3
Ans. 2
E_ nAv;d: nAv :O.Ol><10'1 x1? x4 —om
d F 0.002
Ans. 4
B
1000 xgﬂr3g_ 500x§nr3g_6nnrvz 500x§nr3a

6mnrv mg

Ans. 5

For minimum velocity at orifice

:(Vmin)x\/Z_ih:]‘:Vmin:'\/gm/s
g

This will give us minimum height for this velocity ) Ih v

= 2gh =5 =h_ _ L1 -0.25m
min min 4

1m
v, = [2gh & v, =—dh/dt
By equation of continuity av =Av,
+—>
0.25 ) lm

dh dh  (ay2g
= a 291'1 = A(—E] = O-J;lﬁ = -([Tdt

=>t=125sec=(51=(A)’=>a=5
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12.

13.

14.

15.

Ans. 6

1 m
Applying Bernoulli's equation up and down the plate EPVZ = Xg

o [mg_ Pmgxis _f [mg ) [me
B pA B pAx18 18pA 18pA =x=6

Ans. 3 (p,Vg-PA)

We have p,2¢=1500g = p, = 750 kg/m’

The area joined by glue is not exposed to the liquid.

P is the pressure at glued part = p,gH

.. For not breaking p,Vg—p,gHA=F+pgV =H=3m F
Ans. 100

T.=7x10°x10°N="7N

m

p,Vg

. F, =(15-7)=8N

.. Water level its be lowered =2 cm

.. Area occupied by water level at the top = 100 cm?

2 2t=100 x 2 = t =100 sec

Ans. 108

From continuity equation; A v = A v,= 4v =v,...(1)
pi s

From Bernoulli’s equation
L .. 1 4
Solving (i) & (ii); v, = /s v, = m/s

6x107

2
1
Total volume wasted = ﬂ[ j v xt =x9x107° x 5 x 60 x1000 = 108 = mL/minute

CAREER INSTITUTE
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PARTICLE DYNAMICS

EXERCISE # (O)

ALLEN JEE-Physics

Ans. (A)

B

1
a=gcos 0; L, =2R cos 0; EatzzLA

Ans. (B, D)

‘ 5t2
for A:y,=10t; X, =[0.5x10t dt==-
0

for B:y,=201; X5 =] 0.5x20t dt = 5t°
0

Xg =X, +250
Difference of height of tower =y, =y,
Ans. (A)

/Zh
Time of travel from A to B, t= ; In this time, the particle must make an integral number of

2h u [2h
rotations say n. = 27rn = ut = 27rn = U, [— =01 =—— [—
g 2nr\ g

Ans. (B,C)
20 100m
o
2013 v=40N3 100/3m
D>
/V .
KV (200] +(100]
0 _ -
\ r= 3 3 =75s
200/3m (40 I3 )
S,.=100m

11
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S.

Sol.

Ans. (A,D)
Time is independent of plane

V sind
Velocity w.r.t. earths

V.cosh
V,sind

Velocity w.r.t. cart

& »
»

V.cosb

* Vertical component same so height will also same.

Ans. (A, B, ©)
Vaio :8§+63
Vore = 10i

Vare :18§+63

F=(180)i+(6t) ]

tanQ = —
18

Ans. (A, B, D)

VAC(BG ‘ VBC(BGB ‘
VSinb,

v, sinf

Ans. (A)

Ans. (A)

N=Fcos 0 Fin 0
S

Fsin 6 = uN F cos 6
Fcos 6

sin O
cos® H N
tan 0 =0.9

0 =tan!(0.9)

F sin 0

HS

12
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N N , N
0 I /)e/v T »p
P
i v v
mg mg mg
N =mg + Psin® N =mg — Psin0 N =mg
fmax = MN fmax = MN fmax = MN
Friction may be static=Pcos®  Friction may be static = Pcos0 Friction may be static
11. Ans. (B)
12. Ans. (A)
Sol. Initially m g =kx
When support is removed, spring force does not change.
kx
New FBD me
Vkx
ma&
Form, :m g—-kx=ma, =a, =0
o e _(m+my)g
orm, : m,g + kx = mya, =a,= m,
13. Ans. (B)
Resultant of 30 N & 40 N is 50 N in vertical direction. Hence T =50 N
100N
14. Ans. (A,C,D)
\ 2x A’() 20
For (A) : Fy =mg = (I dm)g = [(2d0) g =[ (2™ dx)g = 7(6 ~1)g
0
: : F
For (B) : Lower half is heavier so, T > 5
For (C): F-mg=ma=F =m(g+a) =2,(e* ~1)g and a=¢

13
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15.

16.

Sol.

17.

18.

19.

20.

21.

Ans. (C)
Normal from ground on both ball will be same for horizontale quilibrium from F.B.D. of m it can be
said tension in rod will be compressive in nature.

Horizontal component along the inclines must vanish :

o o o o o _ cos(45°+0)
Tcos(45°-0) = mg cos 45°; Tcos(45°+0) = 3mg cos 45° = 3 = os(45°-6)
Where T is the tension of the bar, 0 is the angle of the bar to the horizontal plug in the numbers from

the choices to solve the equation.

Ans. (D)
m M m
16 i 6
L L
V2 V2
2
Mn (L
4L22 x(Li+ L)
XCr =
M
Ans. (D)

Centre of mass should be at Ri
Ans. (B,D)
Velocity and acceleration are w.r.t. sphere.

2
2
v
. . . 2
From string constraint, a ofm=a&v ofm=v ..a,=,|a +|—
tangential tangential P t R
Ans. (C)
AQ
ATV 5
637 1/5
312 ;
05 5 T® >t

Area of a v/s t graph will give change in velocity.
Ans. (A)

pkd = mg

Ans. (D)

Both centre of mass are considing.

14
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23.

24.

2S.
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Ans. (D)
Change in position of CM in vertical direction

c0s30 j oy

¢ cos30°= %/3

(Ah) = [ﬂ
.. Work done by gravity

( A ( )
=+ mgAh = + mg L¥+€J =+ mg/ L@

Ans. (D)

1
mgh = 5 mV?

1 mM
mel=—x———V?
K = > (m+ M)

Ans. (A)

a:—mg ; V= 2aH;t=i
(2m+M) \Y

Ans. (C)
The speed at angle 6 is given by conservation of energy

2 2

So we have the following setup of projectile motion.

v= ,/2gRcos6

1 1 . . .
= 5mv’ = mgh= 5 mv’ = mg Rcos® = v= ,2gRcos® R will cancel out in the final answer.

V. =V cos 0 0
V. = v sinf
y
. AR . (v,)
The time of flight is twice the time to get to the top = t =2 Lg)

S x=vit=vy (ﬁ\ _ 2v,v, _ 2v,v, _ 2(vcos)(vsin) _ 2v%sinBcosO _ 2(29Rcose)sin6cose
_X_ng)_g_g_ g B g B g

= 4Rcos®0sin0
Maximise this = take the derivative and equate it to zero

%: —8R c0s0 sin?0 + 4R c0s’0 = 0 = 2 sin’0 = cos’0 = tan’0 :l:> tan® = L
do 2 V2

15
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26. Ans. (O)
Potential energy of centre of mass is equal to potential energy of a system.

Ref. line
€U
Mg/, pE, = Mel
PE, =-—— 2 L
Mg| 0, 1
Loss in potential energy = gain in Kinetic energy _Tg[fo - L} = EMVZ =>V= %(L2 - ﬁf))

27. Ans. (B,D)
We use P.E. only for internal conservative forces.
28. Ans. B

29. Ans. (O)

1 1 1 1
Energy conservation Emvlz +Emv22 = Emu2 +EkX2 = v12 + Vi =44 (m/s)2

30. Ans.(A,C,D)

31. Ans.(A,0)

AY clockwise

Anti-clockwise

32. Ans. (D)

ﬂ:tanﬁzx
dx

tangential acceleration = gsin0

16
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33.
34.

35S.

36.

37.

38.

Sol.

39.

40.

41.
42.

JEE-Physics

Since speed is increasing so a. will increases so, angle with radial decreases.

Ans.(B)

Ans.(D)

Total number of revolution = Area of graph

1 1200 1200 1

= 5 X 10 X 60 + 10 60

=100 + 200 + 200 = 500

Ans.(C)

Ans. (B)

1(
As when they collide  Vt+ 7 L

Ans.(A,C,D)
att=0

V. =Vi-Vj

b/g

2
my

14
Ans.(C)

T =

Both rings will have equal acceleration as shown

Mg — Tcos45° = ma
T sin 45° =ma
a=g/2

Ans.(C)

Tsino = me’R

T cosa = mg

2
tano =

g

=\/gtar1a =\/ gtana
R r+lsina

Ans. (D)

Ans. (D)
Ans. (C)

1200

—=x20x
60

R= r+/sina

2W\

1

—-nmR=Vt .

:§x10X20+10><20+%><20><20

BO

O>

HS

17
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43. Ans. (C)
Solution (41 to 43)

By Eq. F, = T the force is the negative of the derivative of U with respect to X :
X

ox b

2 2 X=X 2 —(x—x
The force is zero if ——e A=)t | 2 Hx=x)lb _
b b
which happens when x = x .
Ux)

1
As total energy is given by E=U(x)+ > m?

The regions x > a and x < a' are forbidden regions; the region a' < x < a is permitted. The particle is
said to be in a bound orbit. The motion is periodic, i.e., it repeats again and again whenever the
particle returns to its starting point.

p_U
’ Ox

F;C = %(62(’"‘%)”} _ e*()‘*xo)/b)

In the vicinity of the equilibrium point, the motion of the atom will be simple harmonic. The "spring"
constant for motion is

This gives

PO __%[_Z_lj:%

dx |-y, b\ b b b
44. Ans. (B)
45. Ans.(A)

18
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47.

48.

49.

50.
S1.

] ALLEN JEE-Physics
e

Ans. (A)
. 17t019)

U(x)=2x"-9x+12x=>U'(x)=6x" —18x+12=U""(x) =12x—18

atequilibrium ' (x)=0= x=2,1

for minima {/'"(x) > 0 and for maxima '’ (x) <0
U'(1)=-6:U"(2)=6 = Maximaisatx =1 & minima is at x=2
for stable equilibrium x -2

« for oscillatory motion £ < /(1) = E<2-9+12<5J

* F=U"(x)=-6(x*-3x+2) =—6(x-2)(x-1)
Replaced x =X +2=>F=-6X = me’*=6= 1.5 &> =6 =>w® =2 rad/sec

2
'.'T=—7r:>T T sec
0]

Ans. (A)

2

.+ N=0 - mgcosd-masin® =-~— and from work energy theorem W=AKE

ma (Rsin6) + mgR (1-cos0) = %mv2

- %sin6+2—3cose =0)=>06=37°

Ans. (D)

4R 4R 32R
Required height = h + Rcosf= S tE T 15

Ans. (C)

6Rg
25

1
By using s =ut+ 5 at’ : Initial vertical velocity of mass = vsin0 = L ZRQ\ (5)

6R 6R) 4x64R
4R 4R ( 6Rg ) 6R  64R 2254 \* 25¢) T 15g
t+ =t2+2 ——=0=t=

25 259 15g 2

R [E sy, [
25 \26g\3) = =243g

Ans. (C)
Ans. (B)

Radial acceleration at 60 == =>g

19
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52.

53.
54.
5S.
56.
57.
58.

59.

60.

61.

62.

63.

64.

Ans. (A)

In presence of friction % mVO2 +mgR (1-cos 0) = % mv’ + W, where W= work done against friction
vo W

= cos 0 = §+3_Rg_m_gR = cos O <cos 0,=0>0,

Ans. (B)

Ans. (B)

Ans. (B)

Ans. (D)

Ans. (A)

Ans. (D)

Acceleration changed the direction from A.

Ans. (D)

Initial velocity is non-zero.

Ans. (A)

/2s
s = ut + Y2 at?at point a is velocity is zero, so t = ?
Ans. (D)

4 m/s(v))

30° f »8 m/s
4:) 4
E V3 /g

The component 43 will not change with time to get 8 m/s again, L component should again be
4 m/s.

2x4
=
2

Ans. (C)
a & v will be L if component of velocity parallel to acceleration ) become zero.
0=4-2xt
t=2sec
Ans. (A)
In 4 seconds, displacement in the direction of accelreation is zero & for L direction
S=4\V3x4=163m
Ans. (A)
X, +Xx,=10

2 m/s’

=4 gsec

10 20
XIZ?’ X, = ?,

20
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1000 2000 U, 1

Ul = T 5 U2 = 9 = U2 2

65. Ans. (B)
2
F = KIXI = ﬂ N
3

66. Ans. (B)

Spring force will not change instantly F =ma

4

== ?Om /s?
67. Ans. (A)

fe 9 | 3

P | F-f=mj = (2a) ; f = m,a = 8a= f= 8N
s

68. Ans. (O

For some time both blocks will move with same constant acceleration. Then when friction force

becomes (umQ,) then relative motion starts. So, Q will have greater acceleration than P. So, graph

will be (C).
69. Ans. (A)

F-f = m,a,= when relative motion does not start. a, = a,

For limiting condition : f_ = um,g= 16N = a, =2 m/s’, a, = (F_f) = (5t_16) =2

max 2 2
= t=4 sec = v, and v,, are same till t=4 sec.
4
5) o L] Ly _H
F = (m+m,) a=5t=a= (ﬁ t ==y t:»j {2 =| 5| =4m/s
. 5t-16
After 4 sec :~ Equation of force balance :~ F — 16 = m a,— ( 5 )dt =dv
6
© (5t 5(36) 5(16)
= £={(T—8tﬂ4 =>(VQ —4)=T—8(6)—T +8(4) =>v,=4+9=13m/s
16

and for P=v,-v = (?) (64) =4 = v, =8 m/s
70. Ans. A

F =kx+umg;F . =kx—pumg . F —-F . =2umg=2=2pl10.. u=0.1
71. Anms. A

F «tF.,=2kx.FromgraphF _+F . =5andx=0.1 = k=25N/m.
72. Ans.A

When x =0.03 ; kx =25 x 0.03 = 0.75 N, which is less than p mg=0.1 x 10=1N

.. The block will be at rest, without applying forceF.
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73.

74.

75.

76.
71.
78.
79.
80.
81.
82.
83.
84.
8S.
86.
87.
88.

Sol.

89.
90.

Ans. (D) Kx
2F =ma l

SF =0 . g
y |_>i> X

kx + mg=N

kx = 46 — 40 q
Nl

6
k= W =200 N/m.

Ans. (A)
When N, = 40 N, kx =0, since acceleration of B can never be more than 10 m/s?, the string remains

taut.

Ans. (B)
As the block moves the spring pushes the block such that the force has a
horizontal component. So acceleration of A & B will be more that what 15cm

12 cm

it would be if there was no spring. When no spring a, = a, = 2 m/s” compressed relaxed

Z ——x2x¢t? t i 0.3 9cm
100 2 =10 70"

So time with spring will be less than 0.3 s.
Ans. (A)

Ans. (A)

Ans. (A)

Ans. (D)

Ans. (B)

Ans. (D)

Ans. (D)

Ans. (C)

Ans. (D)

Ans. (B)

Ans. (A)

Ans. (D)

Ans. (A) P,Q (B) P,Q,S (C) P,Q,R (D) P,Q,R
No slipping anywhere.

Net force is centripetal as v = constant

Ans. (A) PST (B) PR (C) PRST (D) P
Ans.(A) Q, (B) P,Q, T (C) P,T (D) P,R,S

(A) Friction along tangent only.

(B) Friction provide centripetal and tangential acceleration.
(C) Friction provide only centripetal acceleration.

always. Time taken is t:

(D) If speed is not equal to /rgtan @ then friction is along the incline of road to avoid slipping & if

speed is equal to \/rgtan @, no friction.
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91.
92.
93.
9.

9s.
96.
97.
98.
99.

100.

e KOTA (RAJASTHAN)|

ALLEN JEE-Physics

Ans. (A)P,Q,RT;(B)P,Q,R,5,T; (C)P; (D Q,R,S, T
Ans. (A) QR (B) QR (O)P,R; (D) QR,T

Ans. A)TB)P(C)RD)Q

Ans. (A) =>(R); (B) >(Q); (C) =(S); (D) >(R)

For (A) : Work done by F, = FR

For B) : dW = F.ds = (FRd®)cos 0 = FR cos 0d6 AN

i 14 FR y
W= j FRcos0d0 = FR(sin9);"* = ¢

) 0o - ﬁ

7R

For (C) : W=IF.d§=F[7] _nFR

2
For (D) : W = [ F.ds = (F)(R) = FR
Ans. (A)-P, (B)-S, (O)-R, (D)-Q
Ans. (A) RQS (B) PR (C) PR

Ans. (A)S (B)P(C) Q,R(D) T

Ans. (A) P, (B) QS,T, (O) RS, (D) P,T
Ans. (A) PQRST, (B) PRT (C) PQT (D) PQST

For a body in equilibrium F +F, + F, =0 i.e. F, +F, =-F,
On equilibrium in case PRT F’ + F} = F}
Spring force does not change instantaneously but string force can change suddenly when gravity
is reversed it acts upward. In case PQST net force becomes upward.
Ans. (A) PQRS (B) PQRS (C) PQRS (D) QS
=ag,, =0
For (A): F,, =0 = momentum is conserved

= work done by external=0 = Mechanical energy is conserved

Potential energy gets converted to K.E. = KE # constant

=ag,, =0
For(B): F

n (‘)t(’xf ernai

=0 = momentum is conserved

= work done by external=0 = Mechanical energy is conserved
KE gets stored in the masses during collision as PE = KE # constant
=ag, =0

For (C): F,, =0 = momentum is conserved

el
€ t(')(/‘ ernai

= work done by external=0 = Mechanical energy is conserved

KE gets stored in the masses during collision as PE = KE # constant

= #0
For(D): F. =0  ‘ou

€l oyiernal

=> momentum of system is not conserved

K.E. gets conserved in PE of spring = KE # constant.
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EXERCISE # (S)

1. Anps.3
Acceleration of ball w.r.t. plane

a,, = a,, —a,, =2g (downward) 10 sin 30°

P

10c0s30°

s= ut+%at2 = 0= (10sin30°) t—% x (2gc0530°) t?

=t= 1/03 .................................
2. Ans. 6
P y
[ : [ : [ : 37° t
| NG X
90m : [ : [ : [
S M
- -
= >
ANNNNNRNNNY \\‘\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\: B
A< 110m >Q

Voo=v -y _[£f+£°]_[_£f+£°] A A
ro=Vr Vo = it Lt RY) =a02i-3042]

4 3
AB=90 x 3= 120m P QB = 10m P QM =10 sin37° = 10 x —=6m

5
3. Ans. 140
t,
t1
30 m/s

50

\37°
40 m/s KH—P
= 80

80
After first collision : vy = 30-gt;v, = 20i; L= 4—0 =2sec; t,=T-t, =4 sec

Before second collision : v_= —20i ;1 x=20x4=-80m; v, = 10-10(t,) =— 30}'

After second collision : v, = —20i v, = +15]A' Range = 60 m Net:60m+ 80 m=140m
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Ans. 5

2 2
For collision u =«/u§+u§ :\/[szi] +[5—4><%] —\J42+32 =5 m/s

CAREER INSTITUTE

JEE-Physics

5 18 5

Ans. 7

2

N v 49 v
As vdv = d.dr = adx = 5dx :'[Ovdv:SJ.O dx :7=5(4.9) =v’=49=v=7m/s

Ans: 27R/28
Ans. 51 m

u=20m/s

Vv, =20 st _17 R

a, =8 m/s’ l lBOlt (b)
a=

g
h=16m
$a,=2ms
[A] v [B] lVB =10 m/s
In the ref. frame of A :
Via=0 App = 2m/s?
Spa=16m B
2x16
T= > =4s  for Bolt (b) : 0=30-12(t,)
L3010 GO 900
1T T4 TS 7 17 212) T 24
75
hl 27
In the ref. frame of B : (= 4g
V,p=30m/s - ayp = 12m/s? T =4s
V,p=30m/s - a,p=10m/s? T
for A : h,

1
S =30(4) = 5 (10) (4)? = 12080 =40

distance:2h1+h—SA/B:75+ 16 -40=51m
Ans. 8

a=-3

uz\/[25xg—8j2+[25x§j2 =y(12) +(15)" =341
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10.

11.

12.

13.

14.

att= so it will stop relative motion before 10 sec. So it will have same velocity as plank.

Ans. 5
Direction of friction will be opposite to the direction of relative slipping.

m+Mj

Ans. F =2p mg (Zm Y;

H,mg
pumg =(M+2m)a =>a= A+ 0m M pmg M LE.
(m+M)
F—-umg=Ma=2umg—
Also pn.mg umg (M n 2m)
Ans. 2
mgcosd — N = mAsin0...(1)
NsinO = MA...(ii) N
A8 sin @cos 6 mgsin® @cos O Acgie
= a=———"—"——————-—- s
M+msin® 0’ M +msin* 0 A<—9L M ‘
é _ 1 ) mgcosb Asﬁl@ 0
a sin30°
Ans. 9
- 2 D 2
o= B8 2y o= JaxExa=2fg.v=R o022 e oo
9 9 9 3 t 3
Ans. 4
Slipping occurs : @, =10m/s*,a, =2m/s’
Ay i, =8m/s*,S=16m = t=2sec
Ans. 5
2FS mg mg F. g
NN A acceleration B~ m/s
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16.

17.

Sol.

18.

19.

20.

21.

e KOTA (RAJASTHAN)|

Ans S
The girl will catch the ball when their horizontal displacement becomes equal

CAREER INSTITUTE

JEE-Physics

1, .
12t = E(gsm 37°cos ?>7°)t2 =t =35sec

Ans. 200 N

cosé’zgz3
2 4

45g =3T cosO

150
3/—4:T
200=T
Ans. 12 N
2T - N =ma’R__ = p x R x (XT X 2R
cm R i

2T — N =2uv? N
N=2T-2uv?=2x10-2x1x4=12N
Ans. 0

f_=6 N which will act till velocity is not zero. <

F=(9-31)

6N

Let velocity becomes zero at t, then 0 — 4.5 = I(3 =30t =1=3 soatt=3,v=0
0

Ans. 5
Location of COM when they all fall simultaneously = 1100 m east.

mx120—-mx60+2mxy
dm

For Y-axis, 0

For Xoaxis m><550+m: 550+2mx x 1100
m

. x =1650,y =30
Ans. 50
Vi=V,=V;

1
h=v(t) + Egt2

h= Yiedop
T2 a8

Ans. 2
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22

23.

24.

2S.

Y
0 __u= 18 km/hr = 5 m/s
R usin®
_ Vv _usin® _ usin __ g __10 _ 9rad
TR 2(ucos0)(usin®)  2ucosd 2X5Xl rad/s
g 2
Ans. 729
¢ ds v o £ v
dV V2 VdV 1t :;(_lj :i:\;: Vo :_:—O:Ids:j.—odt
T R _ZZ_Idt vy R Vo dt 1 Vo ( Voj
d¢ R ~;v° Ry 0 1- 2t -t o “I-git

t
R on
— 27R = —R{ﬂn(l—%tﬂo — 2n = —(Zn(l—%t) :l—v—é’t:e’&‘ St=—-(1-e?%)

—a=1p=2=(a+p) =(1+2)° =729

Ans. 9
& _, A —v i V= asi
G Vo, G ancosot = x=V t, y= asinot
()¢

= y = asin (;] = m=1, n=1 = (m+2n)* = (1+2)> =9
Ans. 6

wdw
o =—

do

dew = Jad@
o’ 1
— = area under o vs 0 graph = 5(9 x 4)
w=A/36 =6rad /s
Ans. 3

CAREER INSTITUTE

s JKOTA (RAJASTHAN)|
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27.

Sol.

28.

29.

30.

31.

] ALLEN JEE-Physics
e

Ans. 3

(a) m g sin® = (m +m )a,
(b) (m,~m ) gsin0/2=(m +m)a,
Ans. 6

f > mg sin 6 + mrw?

umg cos 0 > mg sin O + mrw?

W2r

in 0 + mrw’
oru>tan 0 + mg s
H gcosH (N

Ans. 5 10 N
T cosa = mw* (0.1)cosa
T=1x100x0.1=10

10sin30°+N-10=0=>N =5
Ans. 1

309
10

1 1
When the block has fallen by 60°, Emvz =mgR(1-cosf) = v=[2gR x 5= V&R

. o my’ 1
Applying NLM along the radial direction mgcos 0+ kx = R =>x= Em

Extension in spring = 0.5 m =Natural length = (R—x) = Im
Ans. 1

For smaller ball
Jn /1 J

NN

ZIJdtcosezMxvo ..(1)

For larger ball ZI Jdtsin® =My ...(i1)

sin@ = —2
~(3/2)R 3

Vo e - 2 _ Vo
N
Therefore speed is 1m/s

Ans. 2

vV=—
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2h h
32. Ans. T=2,",x=v,[57_
g 2g

2nr \/EVO

33. Ans. straight line, v
0

2
34. Ans. 10
L
S0(L=x)-150x=0=50L-200x=0=x= 7
. o L
Similarly in y direction : y = 7
L 20\2
= 2 2 S=—F—=—7+=—=10
35. Anms.8
poo—_HME L pmgS 8 joule
LN e when 0 =tan™' () => W =(F_) S cos0 = (1 +_M2)
36. Ans. 60

—i[£+1]
H=10\2

) 2
W :I umgdx zT—g[X—+x}

4 0
w="8[3_0]- 220X _ g0
10 10

37. Ans. 100

1 1 B
W=AKE =g mv; —omv; Here W =F.d = (30i + 40j).(100i + 100) = 3000 + 4000 = 7000

:>7000=%><2><V§—%><2><3000:V§ ~ 10000 = v, = 100
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