DPP No. : B13 (JEE-ADVANCED)

Total Marks : 43
Single choice Objective ('-1' negative marking) Q.1

One or more than one options correct type ('—1' negative marking) Q.2to Q.8 (4 marks 2min.) [28, 14]
Subjective Questions ('-1' negative marking) Q.9
Match the Following (no negative marking) Q.10

Max. Time : 27 min.
(3 marks 2 min.) [03, 02]

(4 marks 5min.) [04, 05]
(8 marks 6 min.) [08, 06]

1.

3n

The relation between vi and vz is :
(A) visind = vz

(B) v1 cosO = v2

(C) v2 cosb = v

(D) vz sin = vi

A variable force F = 10 t is applied to block B placed on a
smooth surface. The coefficient of friction between A & B is 0.5.
(tis time in seconds. Initial velocities are zero)

(A) block A starts sliding on B at t = 5 seconds

(B) the heat produced due to friction in first 5 seconds is 312.5J
(C) the heat produced due to friction in 5 seconds is (625/8) J

(D) acceleration of A at 10 seconds is 5 m/s?.

B | 7 kg > F=10t

In given arrangement, 10 kg and 20 kg blocks are at rest on two fixed inclined. All strings and pulleys
are ideal. value(s) of m for which system remain in equilibrium are: (g = 10 m/s?)

(A)m =6 kg (B) m = 3 kg (C)ym=8kg

(D) m = 20 kg
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A plank of mass M is placed on a rough horizontal surface. A man of mass
m walks on the plank with an acceleration 'a’ while the plank is also acted
upon by a horizontal force F whose magnitude and direction can be
adjusted to keep the plank at rest :

The coefficient of friction between plank and surface is pu. Choose the
correct options. F
(A) The maximum value of F to keep plank at rest is ma + uw(M + m)g

(B) The minimum value of F to keep the plank at restis ma — u(M + m)g
(C) The direction of friction on ground due to plank will always be forward
(D) If F = ma then friction on man due to plank is also F and friction between plank and ground will be zero

An arrangement of the masses and pulleys is shown in the figure. Strings connecting masses A and B
with pulleys are horizontal and all pulleys and strings are light. Friction coefficient between the surface
and the block B is 0.2 and between blocks A and B is 0.7. The system is released from rest.
(use g = 10 m/s?)

[6Kkd] Biock ¢ Lg Block D
(A) The magnitude of acceleration of the system is 2 m/s? and there is no slipping between block A and
block B.
(B) The magnitude of friction force between block A and block B is 42 N.
(C) Acceleration of block C is 1 m/s? downwards.
(D) Tension in the string connecting block B and block D is 12 N.

COMPREHENSION
Three blocks of masses 6 kg, 4kg & 2 kg are pulled on a rough surface by applying a constant force F.
The values of cofficient of friction between blocks & surface are shown in the figure.

6kg 4kg |—| 2kg |—F

p=0.2 n=0.2 pn=0.2
If F = 20N, then
(A) the tension in the string connecting 4 kg & 2 kg is 16 N
(B) the tension in the string connecting 6 kg & 4 kg is 8 N
(C) the frictional force on 6 kg block is 8 N
(D) If force is increased slightly above 20N, the 2kg block starts sliding

If F =36 N, then

(A) the acceleration of 4 kg block will be 3 m/s?

(B) the acceleration of 4 kg block will be 1 m/s?

(C) the frictional force on 6 kg block will be 12 N

(D) the tension in the string connecting 6kg and 4kg blocks will be 18 N

Now consider the following situation with blocks having different coefficients of friction as shown in
figure. Blocks are pulled by applying F= 36N force for t = 0 to t = 15 seconds and then the force is
removed at t = 15sec. [ Initially the system is at rest]

6kg 4kg |— 2kg |—> F=36N

pn=0.3 pn=0.2 pn=0.1
Choose the correct option(s) [for time t = 15 sec to t = to (when all blocks stop)]
(A) Blocks move with different accelerations and at least one of the strings get slacked before all blocks stop.
(B) magnituded of acceleration of 4kg block is 7/3 m/s?
(C) The tension in the string connecting 6kg and 4kg blocks is 32 N

(D) all the blocks will stop in ? seconds after removing the force
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Block A of weight 500 N and block B of weight 700 N are connected by rope pulley system as shown.
The largest weight C that can be suspended without moving block A and B is W. The coefficient of

friction for all plane surfaces of contact is 0.3. The pulleys are ideal. Find % .

A particle is performing rectilinear motion on x axis, such that its x- coordinate varies with time as
3
X :%—th +3t +5 (m) where t is in second. In Column-I time instant is given and Column-II describes

the motion of particle at particular instant. Match the proper entry from Column-II to Column-I.
Column-I Column-II

(A) 1 (p) Particle is moving in positive x-direction
t= = sec :
2 and speeding up.
(B) 3 (q) Particle is moving in negative x-direction
t= — sec ;
2 and slowing down.
© 5 n Particle is moving in negative x-direction
t= — sec ;
2 and speeding up.
(D) t=4sec (s) Particle is moving in positive x-direction

and slowing down.
) Acceleration and velocity of particle have
same direction



2. DPP Syllabus :

DPP No. : B13 (JEE-ADVANCED)

Total Marks : 43 Max. Time : 27 min.

Single choice Objective ('-1' negative marking) Q.1 (3 marks 2 min.) [03, 02]

One or more than one options correct type (—1' negative marking) Q.2 to Q.8 (4 marks 2 min.) [28, 14]

Subjective Questions (-1' negative marking) Q.9 (4 marks 5 min.) [04, 05]

Match the Following (no negative marking) Q.10 (8 marks 10 min.) [08, 06]
ANSWER KEY OF DPP No. : B13

1. (B) 2, (A,D) 3. (C,D) 4. (A,B,D) 5. (A,D) 6. (A,B,C)

7. (B,C,D) 8. (B,D) 9. 9 10. A-s; B-r,t; C-q; D-p, t

The relation between vi and va is :
T v dATV2 B AeY T 8

(A) visin = v2 (B*) v1 cosb = vz (C) v2 cosb = v4 (D) v2 sinB = v1
Sol. vicosO —v2=0
2. A variable force F = 10 t is applied to block B placed on a smooth surface. The coefficient of friction

between A & B is 0.5. (tis time in seconds. Initial velocities are zero)
e fadd 9d R W «ife B W e gRad g F =10t &mar &rn 21 | A9 B & d/ 9901 onies 0.5

2 (tA®vs ¥ 999 B 9 URMSG I YA )
A 3 kg
B 7 kg —> F=10t
(A*) block A starts sliding on B att = 5 seconds
<fd A, <fd BWR t=59Hvs TR e == &l 2 |

(B) the heat produced due to friction in first 5 seconds is 312.5J
YT gRT 5 HHUS H ST~ ST 312.5J B |

(C) the heat produced due to friction in 5 seconds is (625/8) J
Y] gRT 5 AHUs § SA~ S (625/8) J B |

(D*)  acceleration of A at 10 seconds is 5 m/s?.
10d AFvS § A & RO 5m/s? 2 |




Sol.

3=

Sol.

A| 3Kg |

f

—|—> F=10t

f

B| 7Kg
fmax=pnx3g=05x30=15N

block A starts sliding when friction force becomes max. i.e. fmax = 15

at that instant (F.B. D.) .
A| 3Kg |
15
—>a
—|—> F=10t

both will move with same acceleration
So 15 = 3a = a=5m/s?

F-15=7a

10t—-15=7x5

10t=50 = t=5sec
Work done by friction in 5 seconds

W = jF.ds

15
B| 7Kg

F_1ot_
m 10

j 10tds (a= t)

5
j 10tVdt  (ds = vdt)

0

S 2
j10t.t—dt
0

> (v=jadt=jtdt=§
E5t3dt= 5{%}5

0

625 x5

- O625-0]=
= 2 [625-0]

In given arrangement, 10 kg and 20 kg blocks are at rest on two fixed inclined. All strings and pulleys
are ideal. value(s) of m for which system remain in equilibrium are: (g = 10 m/s?)

e ™ fagm ¥, 10 kg 921 20 kg & =i &1 ReR dde W faRmHaxRen § 2 | 9 SRt 9 forfyat ey
1 m® 9 a1 B RSas forg Rerr amaraven § € v8ar 21 (g = 10 m/s?)

(A) m = 6 kg (B) m = 3 kg (C*)m = 8 kg
T= % for minimum T, by F.B.D. of 20 kg block
T=% 20 kg =if® & F.B.D. ¥ F &1 ~gaq #
T
120N
—~  T+80=120 =  T=40N

= m = 8 kg

For maximum T, by F.B.D. of 10 kg block T=40+60
10 kg <l & FBD A T & 3frdwan w9 & forw T =40 + 60
m = 20 kg.

(D*) m = 20 kg

= T=100N
= T=100N



Sol.

A plank of mass M is placed on a rough horizontal surface. A man of mass m walks on the plank with
an acceleration 'a' while the plank is also acted upon by a horizontal force F whose magnitude and
direction can be adjusted to keep the plank at rest :

TTAM M &1 U6 s (USel) TP YR Afde 9d8 TR @1 & | ST m &1 Tdh Al i R @R 'a
A FoAdT 8| Safd wid W TP Afast g1 F H ormar 8 | frdar aRemr g fen 59 yaR & ol @ arfe

Wie kM W 2| Wid 9 g P TG °6l ONH ¥ | ¥e Qee wifey

—>a

The coefficient of friction between plank and surface is u. Choose the correct options.

(A*) The maximum value of F to keep plank at rest is ma + u(M + m)g

(B*) The minimum value of F to keep the plank at rest is ma — (M + m)g

(C) The direction of friction on ground due to plank will always be forward

(D*) If F = ma then friction on man due to plank is also F and friction between plank and ground will be
zero

(A*) < BT O™ R T & AT F &l Af¥had a9 ma + p(M + m)g 2 |

(B*) @i &1 favM™ W= @ & folg F &1 <Faq 919 ma— (M + m)g g |

(C) eRIAe W Wlidh & HIRYI TY1 Pl 2N A9 M B AR BN |

(D*)afe F=ma® d it & HRU afdd w® a7 i F 8/ U4 e 9 eRIad & #ed g1 3= 81 |

If F > f then friction due to gravity will be left
Ife F>fdl T & SR 9901 qrff SR 8 |
Fmax=f+ u(M + m)g =ma+ pM+ m)g

If F < f then friction due to gravity will be right
Ife F<fdl To@ & SR 9907 AT 3R 8T |

—»a
fe —>b Frin
M .
n(M+g)
Fmin = Ma — m(m + M)g
Ifafle F=ma = f=ma=f
—F
fe—F F

M _ o




Sol.

An arrangement of the masses and pulleys is shown in the figure. Strings connecting masses A and B
with pulleys are horizontal and all pulleys and strings are light. Friction coefficient between the surface
and the block B is 0.2 and between blocks A and B is 0.7. The system is released from rest.
(use g = 10 m/s?)

yelRfa sraven # gemE qur RRfE! <o € %1 AT B9 g1 don Rl & wiRa IRt &fas den
Jf1 iRt @ |t IR\ gd! 2 | i B A Adg b Heg TWUI YOT 0.2 TN <Al Ad BB A7eF 0.7

2| e & faRmrERen | BIel oar 21 (g = 10 m/s? &1 T $R1)

6 kg |A o7
3kg R“_ '
n=0.2
6kg| Block C kg Block D

(A*) The magnitude of acceleration of the system is 2 m/s? and there is no slipping between block A
and block B.

(B) The magnitude of friction force between block A and block B is 42 N.

(C) Acceleration of block C is 1 m/s?> downwards.

(D*) Tension in the string connecting block B and block D is 12 N.

(A*) e & @ROT B gRAT 2 m/s? TN <ifdh Ad B 789 dIs e =81 2 |

(

(

B) <ifs AT B & e YU go1 Bl GRATT 42 N R |

C) =dif C &I @O 1 m/s? 1 & TRP 2 |

(D*) <difd B dem D S YA # a9a 12N 2 |

Suppose blocks A and B move together. Applying NLM on C, A+ B, and D
AT it AT B H1g—4121 e & | C, A+ B a2 D <ifdl R ed & a9 |

60—-T=06a
T-18-T'=9a
T-10=1a

Solving &1 &= WX a = 2 m/s?

To check slipping between A and B, we have to find friction force in this case. If it is less than limiting
static friction, then there will be no slipping between A and B.

Ad B® dg fhaed &1 Sifan & forg &9 59 Rufy § a¥u 901 std #=d €1 I} g8 oo 9o | fwr
g1 ¥ $H B a1 AT BD g &8 N e 981 2l

Applying NLMon A. AW <4 & 99 & 7ar |

T-f=6.2

Ifh asT=48N

f=36N

and fs = 42 N hence A and B move together.

qr fs=42 N 31T A9 B HII—T Tl

and M T'=12 N.

COMPREHENSION

IATHT

Three blocks of masses 6 kg, 4kg & 2 kg are pulled on a rough surface by applying a constant force F.
The values of cofficient of friction between blocks & surface are shown in the figure.
6 kg, 4kg T2 2 kg SFH & IH @I GIRX dd W 20N & 9 91 gRT @9 W © | <] a0 |

& o Ty Qo & AF R § R T R

JSkg —I4kg —Izkg L F

n=0.2 n=0.2 n=0.2




Sol.

Sol.

If F = 20N, then

Ife F=20N 8, 9

(A*) the tension in the string connecting 4 kg & 2 kgis 16 N

(B*) the tension in the string connecting 6 kg & 4 kgis 8 N

(C*) the frictional force on 6 kg block is 8 N

(D) If force is increased slightly above 20N, the 2kg block starts sliding
(A*)4kgda2kg & A= ST SR # TG 16 N 2 |

(B*)6kga4 kg ® 7& JS S H G 8N 7 |

(C*) 6 kg =i TR HYT 9 8N B |

(D) IfE 91 20N & AfF EebT AT IGTAT ST B, 2kg BT @Al e YR B <l § |

T T
6kg ! 4kg 2 2kg | S 20N

<
N

N
f3=8N f,=8N f,= 4N

For 4kg block,
20=T>+4
T2=16 N

For 6 kg block
T1=f3=8N

If F =36 N, then
Ife F = 36N g, T
) the acceleration of 4 kg block will be 3 m/s?
B*) the acceleration of 4 kg block will be 1 m/s?
C*) the frictional force on 6 kg block will be 12 N
D*) the tension in the string connecting 6kg and 4kg blocks will be 18 N

(A

(

2

(A*) 4 kg =T BT @ROT 3 m/s? 2 |

(B*) 4 kg =T &7 @ROT 1 m/s? 8 |

(C*) 6 kg =ii® TR T¥7 g1 12 N B |

(D)6 kgadkg® #e ST SR # TG 18N B |

T T
6kg ! 4kg 2 2kg | s 3N
< < <
f,=12N f,=8N f.= 4N
36-24 . o
Ti—12=6x 1
Ti=18N

Now consider the following situation with blocks having different coefficients of friction as shown in
figure. Blocks are pulled by applying F= 36N force for t = 0 to t = 15 seconds and then the force is

removed at t = 15sec. [ Initially the system is at rest]

9 A= o 4 & 1z Rufd @1 o & e <dife == avor Jone @d 2 | el BT F= 36N 9d
ARG RS t=0At=15VHvs dF Gial AT 8 d9 t = 159%0S W 9 gl foran omar & [Farg grw

H farr sraven § 2 )

JSkg —I4kg —|2kg —> F=36N

u=0.3 u=0.2 pu=0.1
Choose the correct option(s) [for time t = 15 sec to t = to (when all blocks stop)]

T8 fadeu/fade o1 o9 BN | [t=15 THTS I t=to (S TP I <Afh ©F A 8)]




Sol.

Ans.

(A) Blocks move with different accelerations and at least one of the strings get slacked before all blocks
stop.

(B*) magnituded of acceleration of 4kg block is 7/3 m/s?

(C) The tension in the string connecting 6kg and 4kg blocks is 32 N

(D*) all the blocks will stop in % seconds after removing the force

(A) <iid - ara & IRT 11 A & T 9 <fdl & Fh d T8 B A B Th SKI gl &
T R |

(B*) 4kg <ifd & @ROT BT URATT 7/3 m/s2 ¥ |

(C) Bkg T 4kg =i & ST S # a1d 32N B |

(D*) 9 BT & ?@mmwﬁaﬁzﬁwaﬁﬁl

36-28 2
=—m/s

acceleration of all blocks (t < 15) =
12 3

Velocity attained by all blocks in 15 sec = %x 15=10m/s

t=15:
10m/s 10m/s 10m/s
o —> —
6kg T 4kg LL: 2kg
< < <
f,=18N f,=8N f,=2N

All blocks move together since f1 <f2 <f3

common retardation = § = Z m/s?
12 3

T1-18= 6><Z
3
T1=32N

V=0,u=10m/s, a= —gm/s2

0=10—Z x t
3
30
t= — sec
7

Block A of weight 500 N and block B of weight 700 N are connected by rope pulley system as shown.
The largest weight C that can be suspended without moving block A and B is W. The coefficient of

friction for all plane surfaces of contact is 0.3. The pulleys are ideal. Find % .

e A H1 WR 500 N @1 B &1 WR 700 N 8| 1 =it R & Tordl =it 9 fErar 98 21
AT BT T8 R 39 oy dedy Y wife C &1 siidad MR W B | 9t 9dd |agl & Aeg vy




Sol.
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Ans.

1(500) A——>T
) > 11(500)

— -T- «—— B——>2T
! > 11(1200)

t

1

m.g=w
3T +0.3x 1200 =mcg =W
and a2 T = p(500)

=0.3 x 500
w=mog =810 N.

A particle is performing rectilinear motion on x axis , such that its x- coordinate varies
3

with time as x =t§—2t2 +3t +5 (m) where t is in second. In Column-I time instant is given and

Column-II describes the motion of particle at particular instant. Match the proper entry from Column-II
to Column-1.

3
QEBEFUTXma?ajﬁmwmnﬁww%mxﬁémﬁwzﬁm‘ax=%—2t2+3t+5(m)

@ rguR uRaffa B &, S8l t AFvs § B | Piaw—1 § 79I qA P11 § BN o1 Ho1 3 Iy &
IR H Fo yeRia 2 | diew—1 4 33 W ufaftedl &1 siaw—11 9 gHfea e |

Column-I Column-II

(A) 1 (P) Particle is moving in positive x-direction
t= - sec and speeding up.

(B) _ 3 (Q) Particle is moving in negative x-direction
t= 5 Sec and slowing down.

(C) _ 5 (R) Particle is moving in negative x-direction
t= 5 Sec and speeding up.

(D) t=4sec (S) Particle is moving in positive x-direction

and slowing down.
(T)  Acceleration and velocity of particle have
same direction

Pie-I Pre-II
(A) 1 (P) v g x-feem & wfoefiar B, don s
t=— sec
2 1T 9 V&l B |
(B) =3 o0 Q) @ =momHs x-foen # fefa R, @en
2 S Tl TS B B |
(C) =5 o (R) & =wmes x-faen & wftefra 8, @en
2 P T 9¢ B B
(D) t=4sec (S) ®ur gt x-faem # wfoefrar &, qen st

Tl b IE 2 |
(T) U1 BT ©ROT dAT I Fa feem § 2|
A-s; B-r,t; C-q; D-p, t



3

Sol. =%—2t2+3+5

V=P —4t+3=t2-3t—t+3=(t-1)(t—3)
a= 2t—-4=2(t-2)

t=1 t=2 t=3

V>0 V<0 V<0 V>0

a<o0 a<o a>0 a>0
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