DPP No. : B17 (JEE-ADVANCED)

Total Marks : 41 Max. Time : 27 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.3 (3 marks 2 min.) [09, 06]
One or more than one options correct type ('-1' negative marking) Q.4to Q.8 (4 marks 2min.) [20, 10]
Subjective Questions ('-1' negative marking) Q.9 (4 marks 5min.) [04, 05]
Match the Following (no negative marking) Q.10 (8 marks 6 min.) [08, 06]

1= A block of weight W is dragged across the horizontal floor from A to B by the constant vertical force P

acting at the end of the rope. The work done on the block by the force P = (\/§ + 1)N is, assuming that
block does not lift off the floor. (g = 10 m/s?)

(A) 4 (B) 8 (C) 12 (D) None of these

2. The force acting on a particle moving along a straight line varies with time as F
shown in the diagram. Which of the following graphs is best representative of
its speed and time graphs. Initial velocity of the particle is zero.
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Which of the following quantities is/are not a frame dependent

(A) Kinetic energy (B) Work done by a force on a particle
(C) Potential energy (D) None of these

The potential energy of a particle is given by formula U = 100 — 5x + 100x?, U and x are in Sl units If
mass of the patrticle is 0.1 kg then magnitude of it's acceleration

(A) At 0.05 m from the origin is 50m/s?

(B) At 0.05 m from the mean position is 100m/s?

(C) At 0.05 m from the origin is 150m/s?

(D) At 0.05 m from the mean position is 200m/s?

The velocity- time plot for a particle moving on a straight line is (m/s)
shown in Fig. in the time interval 0 to 30 seconds. 10 1
(A) The particle has a constant acceleration \

(B) The particle has never turned around 0 1'(\

—v

=
w

@

20 130
(C) The patrticle has zero displacement i

(D) The average speed in the interval 0 to 10 s is the same as  ~'°] \
average speed in the interval 10 to 20 seconds i

20T

System shown in figure is in equilibrium and at rest. The spring and strings are
massless. Now the string between B and C is cut. Choose the correct option(s)
just after cut. (g = 10 ms™).

(A) acceleration of A is zero

(B) acceleration of B is g in upward direction

(C) acceleration of C is g in downward direction

(D) none of these

COMPREHENSION

A van accelerates uniformly down an inclined hill going from rest to 30 m/s in 6 s. During the
acceleration, a toy of mass m = 0.1 kg hangs by a light string from the van's ceiling. The acceleration is
such that string remains perpendicular to the ceiling. (Take g = 10 m/s?)

choose the correct option(s) :
(A) The angle 6 of the incline is 30° (B) The angle 0 of the incline is 60°

(C) The tension in string is 73 N (D) The tension in stringis 1 N

Choose the correct statement(s)

(A) The friction force on vanis 0

(B) The friction force on van is mgcos6

(C) The direction of pseudo force on bob as seen by the driver is along up the inclined plane.
(D) The direction of pseudo force on bob as seen by the driver is vertically upward.
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A particle is moved under a force F=x J N (x in meter) from O to A by two paths : path 1 is OBA and

5
path 2 is straight line OA. If w1 and w2 are work done by the force F in two paths respectively, then

find 21
Wy

A particle moving along x-axis is being acted upon by one dimensional conservative force F. In the F—x
curve shown, four points J, K, L, M are marked on the curve. Column II gives different type of
equilibrium for the particle at different positions. Column 1 gives certain positions on the force position
graphs. Match the positions in Column-I with the corresponding nature of equilibrium at these positions.

Column | Column 1l
(A) Point J is position of (p) Neutral equilibrium
(B) Point K is position of (q) Unstable equilibrium
(C) Point L is position of (r) Stable equilibrium

(D) Point M is position of (s) No equilibrium
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Total Marks : 41 Max. Time : 27 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.3 (3 marks 2 min.) [09, 06]
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ANSWER KEY OF DPP No. : B17

1. (A) 2. (A) 3. (D) 4. (A,B,C) 5. (A,D)

6. (A,B,C) 7. (A,C) 8. (A,C) 9. 2 10. (A)s(B)q (C)r (D) p

1= A block of weight W is dragged across the horizontal floor from A to B by the constant vertical force P
acting at the end of the rope. The work done on the block by the force P = (\/5 + 1)N is, assuming that
block does not lift off the floor. (g = 10 m/s?)
W R &1 U6 <idh, IR & T R R HRIRG 90 FEier 9 P gRT 8fds 9 ® A9 B @& dran
ST 21 9 P = (43 + 1)N gRT wifes W a1 M1 &R i @11 | I8 " 6 wdife, 3 q qwue 7l
Bredl & | (g = 10 m/s?)

(A*) 4
(C) 12 (D) None of these $7H & ®T$ &1
Sol. W =Px

h  h . ] 23
PLin30° sin60°} 2ph{1 \/5} V3 il

_ 23 -1N)(3+1)(3) _ 4J Ans.
V3




Sol.

Sol.

The force acting on a particle moving along a straight line varies with time as shown in the diagram.
Which of the following graphs is best representative of its speed and time graphs. Initial velocity of the
particle is zero.

Pl R Y@ & ey I FRA Y P W AN AT I, I b A1 T o fFE B gaR
aRaffa e &1 F o fREl § e o fF w0 3 o are-—uwa & "e o fam @ e

PR (FHVT BT YRS I I 2 1)
F

t
v v v v
(A%) i (B) i i (C) i 3 (D) :
t t t t

Which of the following quantities is/are not a frame dependent

o= & ol R Ay a1 W ek 6 et € -

(A) Kinetic energy (B) Work done by a force on a particle
(C) Potential energy (D*) None of these

(A) RISt St (B) &1 R 9 gRT fhar 71 &t

(C) Rerfersr &t (D*) None of these 7% & &I &

Since ; W =FS cos0 and KE = % mv?2

Displacement 'S' and velocity 'v' are frame dependent, rest are independent.

The potential energy of a particle is given by formula U = 100 — 5x + 100x?, U and x are in S| units If
mass of the particle is 0.1 kg then magnitude of it's acceleration

T HUT B Refds ot U = 100 — 5x + 100x2 g3 gRT &1 T &, U T x, SIAES # 2| Ik S0 &1
A 0.1 kg & 9 SH® @ROT BT YRHAT

(A*) At 0.05 m from the origin is 50m/s?

(B*) At 0.05 m from the mean position is 100m/s?

(C*) At 0.05 m from the origin is 150m/s?

(D) At 0.05 m from the mean position is 200m/s?

(A*) 71 fag & 0.05 m W 50m/s? ¢ |

(B*) #irew Rerfay & 0.05 m wR 100m/s?® |

(C*) o =g & 0.05 m W 150m/s?2 |

(D) Arew Rerfy | 0.05 m IR 200m/s? 2 |

F= —ﬂ=5—200x
dx

mean position, x = S 0.025m
200

a= — = = _="" =(50 - 2000x)
m 0.1

At 0.05m from the origin, x = + 0.05
At 0.05m from mean position x = 0.075 or x = -0.025
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The velocity- time plot for a particle moving on a straight line is shown in Fig. in the time interval 0 to 30
seconds.

AR YR T $RA gY B 01 & fU 99 o=kl 09 30s % IN-9HI U USRI fHar w B

v(m/s)

10'\
0

(A*) The particle has a constant acceleration

(B) The particle has never turned around

(C) The particle has zero displacement

(D*) The average speed in the interval 0 to 10 s is the same as average speed in the interval 10 to 20
seconds

(A*) BT BT @1 I B |

(B) &1 oiie &x &ft a1fay =&t 3 2 |
(C) BT &1 faRemus = 2 |
(D*) T¥F FRTA 0 10 s TP A ATl FHI RIS 10 20 AHvE & A a7 & T B |

System shown in figure is in equilibrium and at rest. The spring and strings are massless. Now the
string between B and C is cut. Choose the correct option(s) just after cut. (g = 10 ms™).

o 7 wefdfd Mo Rermazen gen amwaraxen # g | IRTAT don R gIa=E= g1 Bden C & €19 &)
A P & IR 8 A WA P Pled B R 918 Fel [Adhen/R[eedl w1 999 o | (g = 10 ms2)

(A*) acceleration of A is zero

(B*) acceleration of B is g in upward direction
(C*) acceleration of C is g in downward direction
(D) none of these

(A*) A BT TRV I B |

(B*) B &I @RVl g SeafeR i &Y 3R 2 |
(C*) C BT TR g SHEalER SR Y 3R B |

(D) T & PIg Tel



Sol.

c [m]

After the string is cut ~ YRfl @ Bred & 918

an=0
_ 2mg-mg
m

ac = % = g downwards R B AR

as =gupwards SR I AR

COMPREHENSION

A van accelerates uniformly down an inclined hill going from rest to 30 m/s in 6 s. During the
acceleration, a toy of mass m = 0.1 kg hangs by a light string from the van's ceiling. The acceleration is
such that string remains perpendicular to the ceiling. (Take g = 10 m/s?)

TP I9 TP FD! g% UslS! A A9 B AR fiRM I 30.0 m/s TF 6.0 APvs & o) HaAM w4 A @RI
Bl 8 | ©RYT & SRM, G099 m = 0.1 kg &1 U Radl=T 39 & 8d A T ged! SR §RT ASHI 8 | @Rl

3 UBR 2 f SN B @ ofaq w&dl 21 (g = 10 m/s? M)

7. choose the correct option(s) :

T8 fapeu/fAereadl &1 aaa I |

(A*) The angle 6 of the incline is 30°
(B) The angle 6 of the incline is 60°

73

(C*) The tension in string is - N
(D) The tension in stringis 1 N
(A*) 9 T BT BIVT 6 = 30° B |
(B) T @t BT BIUT O = 60° 2 |

3

(C*) Y # q=Ira 73N%|
(D) S & T INR |



Sol.

Sol.

Acceleration of the van = % =5 m/s?

I9 BT ROT =3—60=5m/s2

gsinb=a
= sin9=% = 0=230°

Tension (dHT9)

REN
2

T=mgcosO =

Choose the correct statement(s)

I8 fAweu/fAeed &1 ga9 HIH |

(A*) The friction force on vanis 0

(B) The friction force on van is mgcos6

(C*) The direction of pseudo force on bob as seen by the driver is along up the inclined plane.
(D) The direction of pseudo force on bob as seen by the driver is vertically upward.
(A*) 99 &R T 9 Y B |

(B) a7 &R uYT g mgcosh ® |

(C*) o1 ERT drald W UfAId B5H 91 @ Qe 90 I & I R & 3R 7 |
(D) Irdd RT e TR UfAd BgH 91 @) fIun @R SR 3 AR 2

Since accelerationof the van is g sin6, there is no friction.

9fd 99 H1 @RI g sing, B, SAMRI Bz T &1 B |

A particle is moved under a force F=x ] N (x in meter) from O to A by two paths : path 1 is OBA and
path 2 is straight line OA. If w1 and w2 are work done by the force E in two paths respectively, then
find — .

Wo
UH HUT 9 E=x] % I (x Wiex 7 B) g O 9 a5 A 9% Uy 1 (OBA) B T2 91 2 (OA W=l &l
$ Igfew B) & gfew i FRa1 21 AR 7 ST weAl & orgfew T F gR wan &/ Hae wi 9o wa

A A LT I T IR |

W

A (1m, 1m)

Ans. 2



Sol.

10.

Ans.

work done in path 2

U 2% srgfew fhar wn eri

W2=J.|§'(dXT+dY])= .[X je(dx i+dx j) asthelinegfs Y@ :y=x

=J.01x dx=%J.

work done in path 1

9 1% srgfew fhar wn eri

y
A

O B X

W1 = Wost WBA

= [Feaxi + [F woy ] = [xj-axi+[x-ay]

w
i =2.
W

Ans. 2

A particle moving along x-axis is being acted upon by one dimensional conservative force F. In the F—x
curve shown, four points J, K, L, M are marked on the curve. Column II gives different type of
equilibrium for the particle at different positions. Column 1 gives certain positions on the force position
graphs. Match the positions in Column-I with the corresponding nature of equilibrium at these positions.
TP HUT x-3ET B Il M PR IBT © TAT IF W T 30 GRell 9 F SRIG g1 F—~x I o 4
el W g AR g J, K LM 9% W Sifed 51 W I H PO & -3t Rl & |
JTSTT—3TeTT TRE & Arawe & T8 B | W [ H Fx 7% & a= § ¢ Ruf & € 2| w18 @
Ts Rerftrlt & w=faa s9e aramEaRen & u@fd &1 gafad sy |

Column1 Column 11
(A) Point J is position of (p) Neutral equilibrium
(B) Point K is position of (q) Unstable equilibrium
(C) Point L is position of (r) Stable equilibrium
(D) Point M is position of (s) No equilibrium
¥ 1 9 11
(A) fag J & Refy (p) SERANT FTRIaReN
(B) fag K @1 Rerfa (q) ST ATIaRe
(C) fag L # Reify (r) TRl ATRrERen
(D) fig M @t Rerfa (s) PIS ARG &
(A)s(B)g (C)r (D)p



Sol.

Bol:

(Easy)

(Easy)

Point

fa=g

J — No equilibrium

K — Unstable equilibrium
L —— Stable equilibrium

M —— Neutral equilibrium
J — IS ArYaRe T8

K — 3Rl |r=iesen

L — Wl arga=e

M — ISR AraRe]
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