DPP No. : B19 (JEE-MAIN)

Total Marks : 60 Max. Time : 40 min.
Single choice Objective ('—1' negative marking) Q.1 to Q.20 (3 marks 2 min.) [60, 40]

If A = i+2j+3k & B =3i-2j+k , then the area of parallelogram formed with A and B as the sides
of the parallelogram is :

(A) V3 (B) 8+/3 (C) 64 (D) 0

Two forces of magnitudes P &3P actat right angles to each other . Their resultant makes an angle
6 with P . Which of the following gives the correct value of 6 ?

(A) 30° (B) 45° (C) e0° (D) none of these
. AB .
If the angle between two vectors is 60°, then ——— is:
| AxB|
1
(A= (B)\3 ©) 1
Ng)

(D) cannot be determined because values of |A | and |I§ | are not given .

The blocks A and B are arranged as shown in the figure. The pulley is frictionless. The mass of A is
10 kg. The coefficient of friction between block A and horizontal surface is 0.20. The minimum mass of
B to start the motion will be-

P

A )

(A) 2 kg (B) 0.2 kg (C) 5 kg (D) 10 kg

A block A is kept on a rough inclined plane. Initially 6 = 0. The  co-efficient  of
kinetic friction between A and the inclined plane is\/§. The angle 6 is increased

slowly. When 0 becomes 60°, then: l

(A) A slides down with constant velocity

(B) A does not slide

(C) A slides down with constant non-zero acceleration
(D) A slides down with constant acceleration.

The momentum of a body is increased by 50%. The K.E of the body will be increased by -
(A) 50% (B) 125% (C) 330% (D) 400%

A block of mass 10 kg is released on a fixed wedge inside a cart which is 10kg
moved with constant velocity 10 m/s towards right. Take initial velocity of
block with respect to cart zero. Then work done by normal reaction (with
respect to ground )on block in two seconds will be: (g = 10 m/s?). 370

(A) zero (B) 960 J g % g ;
(C) 1200J (D) none of these

—» 10m/s
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8.

10.

11.

12.

13.

14.

A block of mass m starts at rest at height h on a frictionless inclined plane. The block slides down the
plane, travels across a rough horizontal surface with coefficient of kinetic friction p, and compresses a
spring with force constant k a distance x before momentarily coming to rest. Then the spring extends
and the block travels back across the rough surface, sliding up the plane. The block travels a total
distance d on rough horizontal surface. The correct expression for the maximum height h’ that the block

reaches on its return is:
% yTh/

(A) mgh’ = mgh — umgd (B) mgh’ = mgh + umgd
(C) mgh’ = mgh + pmgd + kx? (D) mgh’ = mgh — pmgd — kx?

A block of mass 5 kg is released from rest when compression in
spring is 2m. Block is not attached with the spring and natural length
of the spring is 4m. Maximum height of block from ground is :

(g = 10 m/s?)

(A)5.5m

(B)4.5m

(C©)6m

(D) 7.5 m

A particle moves along a circle of radius R with a constant angular speed o .Its displacement (only
magnitude) in time t will be

(A) ot (B) 2 R cos ot (C) 2 R sin ot (D) 2R sin%t

A table fan rotating at a speed of 2400 rpm is switched off and the resulting 2400

variation of the rpm with time is shown in the figure. The total number of <
revolutions of the fan before it come to rest is : £
(A) 420 (B) 280 é 600
(C) 190 (D) 16800
0 81624

t(s)

A body of mass m is moving in a circle of radius r with a constant speed v. The force on the body is
mv?/r and is directed towards the centre. What is the work done by the force in moving the body half the
circumference of the circle.

(A)

mv?
r

X Tr (B) %mv2 (C) mv? (D) zero

F.B.D. of the rod of mass M as shown in figure (All surfaces are smooth).

Smooth
N N N N
(A) N, (B) © (D)
N N,
mg mg mg ¢ mg

Which of the following is not the unit of length :
(A) micron (B) light year (C) angstrom (D) radian
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15.

16.

17.

18.

19.

20.

A force F= — k(yf+x]), where k is a positive constant, acts on a particle moving in the xy plane.

Starting from the origin, the particle is taken along the positive x—axis to the point (a, 0) and then

parallel to the y—axis to the point (a, a). The total work done by the force on the particle is
(A) — 2 ka? (B) 2 ka? (C) — ka? (D) ka?

A stone of mass 0.5 kg tied with a string of length 1 metre is moving in a horizontal circular path with a
speed of 4 m/sec. The tension acting on the string in newton is :
(A) 2 (B) 8 (©)o.2 (D) 0.8

A mass is supported on a frictionless horizontal surface. It is attached to a string and rotates about a
fixed centre at an angular velocity wo. If the length of the string and angular velocity are doubled, the
tension in the string which was initially Tois now -

(A) To (B) To/2 (C) 4To (D) 8To

A heavy mass is attached to a thin wire and is whirled in a vertical circle. The wire is most likely to
break.

(A) When the mass is at the height point of the circle

(B) When the mass is at the lowest point of the circle

(C) When the wire is horizontal

(D) At an angle of cos™ (1/3) from the upward vertical

An engine exerts a force IE:(ZOf—3]+5I2)N and moves with velocity v :(67+20]—3I2) m/s. The

power of the engine (in watt) is :
(A) 45 (B) 75 (C) 20 (D) 10

The formula for centripetal acceleration in a circular motion is.
(A) axr (B)EJXV (C)&x\_] (D) OXT



DPP No. : B19 (JEE-MAIN)

Total Marks : 60

Max. Time : 40 min.

Single choice Objective (*-1' negative marking) Q.1 to Q.20 (3 marks 2 min.) [60, 40]
ANSWER KEY OF DPP No. : B19
1. (B) 2. (©) 3. (A) 4, (A) 5. (B) 6. (B) 7. (B)
8. (A) 9. (A) 10. (D) 11. (B) 12. (D) 13. (A) 14. (D)
15. (©) 16. (B) 17. (D) 18. (B) 19. (A) 20. (B)
1. If A = T+2]+3R & é =3?—2]+R , then the area of parallelogram formed withA andB as the
sides of the parallelogram is :
e A = i+2j+3k T B = 3i-2j+k , A A A TN B J 9 dTel GHIGR AJH BT &bl BT el
SENESECEIIGIENESSEI I L
(A) V3 (B)8+/3 (C) 64 (D) 0
2. Two forces of magnitudes P &ﬁ P act at right angles to each other . Their resultant makes an angle
6 with P . Which of the following gives the correct value of 6 ?
Q1 9o R a1 P aen /3 P €, U gk & eirad & | I g1 aRumE P o A1 0 HIv g |l
0 BIII?
(A) 30° (B) 45° (C*) 60° (D) none of these 74 4 @I
BEll
. AB .
3. If the angle between two vectors is 60°, then ——— is :
| AxB |
afg <1 wfeer & g Sro1 60° 81 @ lAA'BélmHW@Tn :
X
1
(A" —= (B)V3 () 1

J3
(D) cannot be determined because values of |A | and |I§ | are not given .

ST SE fbar S e @i |A | @ |B | 1 gREer TE feur a7




4. The blocks A and B are arranged as shown in the figure. The pulley is frictionless. The mass of A is 10
kg. The coefficient of friction between block A and horizontal surface is 0.20. The minimum mass of B to
start the motion will be-

=i A9 B @1 REgar @@t f&ar mn 2| R avor Rd g1 A &1 gorE 10 fsan s | A &1 afis
|8 @ A "YU UTH BT A4 0.20 B, T IR™ IRA & foy B & FATH SHHH SH—

s

B |
(A*) 2 kg (B) 0.2 kg (C) 5 kg (D) 10 kg
T
1 A
ma n10g

T=mg = T2pux10g = mg>020x10g = m=>2Kkg

5. A block A is kept on a rough inclined plane. Initially 6 = 0. The  co-efficient of kinetic friction between
A and the inclined plane is\/3 . The angle 0 is increased slowly. When 0 becomes 60°, then:

(A) A slides down with constant velocity

(B*) A does not slide

(C) A slides down with constant non-zero acceleration
(D) A slides down with constant acceleration.

e AP YRR I T W W@ T 5| IR™M § 0 =038 TN T96 ¥as 9 <id & 79 790 [Ohidh
J3 21 af @ ER—eR g § o w19 I8 60° & W §, 79

(A) <iid A o 97 & e

(B*) =it A &1 e

(C) <fd A I & T AT TAT 3R RN | TT BRI
(D) =it A fad @RoT & N B a_R% Ty BRI

Sol. At6=60°
mgsin6 = ymg cos 6

Net force on the block is zero. Since initially block was at rest relative to inclined plane, it
continues to remain in rest.

6. The momentum of a body is increased by 50%. The K.E of the body will be increased by -
TP I BT FIT 50% dea1 & A1 Tfel SHorl fha- ufde a¢l 3—
(A) 50% (B*) 125% (C) 330% (D) 400%



Sol.

Sol.

p2
2m

Kinetic energy TIfist Sott =
K _(Pr)
K, (P

K (P Yo 1
K, (1.5P) 225
Kz = 2.25 Kj

So, Kinetic energy increase by 125%

e TS Solt 125% | 98 SIY

A block of mass 10 kg is released on a fixed wedge inside a cart which is moved with constant velocity
10 m/s towards right. Take initial velocity of block with respect to cart zero. Then work done by normal
reaction (with respect to ground )on block in two seconds will be: (g = 10 m/s?).

10kg

—» 10m/s

37°

S WE 10 m/s & a9 9§ o= Y # Red 79 a8 A 10 kg SIHE T ATh B BIST AT §
@i B URMBIS 9T ML & que | Y B, @ e R 2 FHve 7 Ao gfafsar @& gr1 fear
B (G & ATvE) B8R (g = 10 m/s?).

(A) zero (B*) 960 J

(C) 1200 J (D) none of these (37 | 13 2

Because the acceleration of wedge is zero, the normal reaction exerted by wedge on block is
N = mg cos37° .

The acceleration of the block is g sin 37° along the incline and initial velocity of the block is v = 10 m/s
horizontally towards right as shown in figure.

v sin 37°

375
g sin 37°
37°
The component of velocity of the block normal to the incline is v sin 37°. Hence the displacement of the
block normal to the incline in t = 2 second is

S=vsin37° x2=10x EXZ=12m.

The work done by normal reaction

W =mg cos 37° S =100 x %><12=960J



Sol.

Sol.

10.

A block of mass m starts at rest at height h on a frictionless inclined plane. The block slides down the
plane, travels across a rough horizontal surface with coefficient of kinetic friction u, and compresses a
spring with force constant k a distance x before momentarily coming to rest. Then the spring extends
and the block travels back across the rough surface, sliding up the plane. The block travels a total
distance d on rough horizontal surface. The correct expression for the maximum height h’ that the block
reaches on its return is:

m STAM &1 U iidh Uh gy IRd 9d dd R h S F fORE 10 UR™ xal 8| ©fd dd W) A

P! AR fhaear & R, vy &fds dd8 R 7 F=ar 8 st 1fde avvr qoiie pg don afre R
H A W g k9 Fdid @ Uh RUT B x O IF G wRa1 B | @ R b § den <t aros
TYUTYTH HAE W T BRAT B, T B SW B AR et 2 | <lid gvurgE AR wag W o 0 d T
BT B | AfABTH Hars h' & foy T8 @oid (expression) ST fh <ifd ImovT M R UTW 6T &, R —

Joor S

(A*) mgh’ = mgh — umgd (B) mgh’ = mgh + umgd
(C) mgh’ = mgh + pmgd + kx2 (D) mgh’ = mgh — umgd — kx?

Final P.E. of block = Initial P.E. of block + work done by friction
e @ srf<aw Refas ot = <ife o TR Refas St + oo grr fan = &t

mgh' = mgh — umgd

A block of mass 5 kg is released from rest when compression in spring is 2m. Block is not attached
with the spring and natural length of the spring is 4m. Maximum height of block from ground is :
(9 = 10 m/s?)

59 R 2m SAfET & T9, 5 kg STAM B TP <P DI fAREERT 9 qa fHar S 2| <o R |

FeT g3 &1 © a1 FRBFT B UPHiId =% 4m B | T 9 <P DI AfGHIH a5 8—(g = 10 m/s?)

fixed(R2R)

(A*) 5.5 m (B) 4.5m (C)6m
By energy conservation, o1l RefoT gRT

1 kx? = mgh 1 mv?
2 2

_1

><300><(2)2=5><10><2+%><5v2

2
= v2 =200
vZsin? 30°
Also,31d: H=z —— =25m
29
So, total height from ground $HfeT |8 4 A SHaTs
=3+25=55m.

A particle moves along a circle of radius R with a constant angular speed o .lts displacement (only
magnitude) in time t will be

TH FH9 R0 @ 99 9 90 o BIva o1 9 0 R @ 2 | g9d! [Oed t 9 # (@aa gRkeEm)
BT |

(A) oot (B) 2 R cos ot (C) 2 R sin ot (D*) 2R sin%t



Sol.

1.

Sol.

12,

Sol.

VA

R2 +R% -x?
cos ot = —
2R

x = 2R sin m—t
2

A table fan rotating at a speed of 2400 rpm is switched off and the resulting variation of the rpm with
time is shown in the figure. The total number of revolutions of the fan before it come to rest is :

2400 g9H: Ufd fAde W® g9 8T 99 R W W B 9% IR od © a1 goHA ufd e &1 gk
aRqca wHa & e o § qwia W 2 | U P wed 9P g YOI B AT © |

2400 2400
C
I
% 600 % 600
0
8 16 24 s 16 24
(A) 420 (B*) 280 (C) 190 (D) 16800

The correponding (Rev./sec), graph is :
(Rev./sec) & TUeT UTH ¥ :
(rev/s)140

10 -————:

0 8 24
t(s)
Area under this curve gives the total number revolutions.

WW@WWW@%HWHW%—

A= % (8) (30) + (10 x 8) + (16) (10)=280 revolutions. TFHY Ans.

N =

D is only correct option

A body of mass m is moving in a circle of radius r with a constant speed v. The force on the body is
mv?/r and is directed towards the centre. What is the work done by the force in moving the body half the
circumference of the circle.

Th m S B oy r BFrow & g 7 T Ad va IR AR @ 2| 59 W I arell 9 mvr 8 3R
qE B B MR T 2| I I R AT T BRE HT A FA7 B O9 qF 9] ga W e uRfYy &
AR X FAN 2 |

2
AL (B) %mv2 (C) mv2 (D*) zero I
"

W = jF.d§ d=0 because F. dS =0

(A)




13.

Sol.

14,

Sol.

15.

16.

Sol.

17.

Sol.

F.B.D. of the rod of mass M as shown in figure (All surfaces are smooth).

AR M S@@ M &) 88 &1 gad a%q Y@is g — (I Jdg Ria 1)

Smooth
N N N N
(A%) N, (B) (C) (D)
N N,
mg mg mg ‘ mg
N
NQ
mg
Which of the following is not the unit of length :
7 ¥ & P9 g BT A TS B —
(A) micron (B) light year (C) angstrom (D*) radian
(A) AT (B) w1 ¥ (C) UTRgT™ (D*) &z

Micron, light year & angstrom are units of length and radian is unit of angle.

ATghIF, TBTY dY R TIRSTH o als &1 d15d 3R ST BI0T BT Ao 2iell ¢ |

A forcelE = - k(yf+x]), where Kk is a positive constant, acts on a particle moving in the xy plane.
Starting from the origin, the particle is taken along the positive x—axis to the point (a, 0) and then
parallel to the y—axis to the point (a, a). The total work done by the force on the particle is

xy @t ¥ TRY PR TY BT W TP aof F =—k(y?+x])ao‘réf'\fa§|a%°1 kTe s 21 a8 &1 94 g
d UR™ BT © | U B gD x—3f& D e g (a, 0) TH o ST ST B TAUT §HS LA
y—318 & AR 95 (a, a) & o ST SN 8| $0T W 9 N7 a1 71§t S 8 |

(A) — 2 ka? (B) 2 ka® (C*) — ka? (D) ka?

A stone of mass 0.5 kg tied with a string of length 1 metre is moving in a horizontal circular path with a

speed of 4 m/sec. The tension acting on the string in newton is :
TP 0.5 kg THAM $T @R, 1m & &1 § Gigax &, AR 99 W 4 m/sec 3 A W AR ST B

g H IO TG Yed H ® —
(A) 2 (B*) 8 (C) 0.2 (D) 0.8
T=8

A mass is supported on a frictionless horizontal surface. It is attached to a string and rotates about a

fixed centre at an angular velocity wo. If the length of the string and angular velocity are doubled, the
tension in the string which was initially Tois now -

SR ¥ 99T g U s AN gyvr k2 9 A qOieR U W ReR = & e B 97 wo |
TRl 31 afe SN @ =g @ Bl 97 g W) R SR A1 SN A 99@ To @ uRafia gaR @
SRIT—

(A) To (B) To/2 (C) 4To (D*) 8To

To=mo?/

T=m(2w)® x 2¢ =8To



18.

Sol.

19.

Sol.

20.

Sol.

A heavy mass is attached to a thin wire and is whirled in a vertical circle. The wire is most likely to
break.

(A) When the mass is at the height point of the circle

(B*) When the mass is at the lowest point of the circle

(C) When the wire is horizontal

(D) At an angle of cos™ (1/3) from the upward vertical

TP MR SFAM Pl Idel IR G Sile IR HEER g § AR ST 8 A IR & gel o MfHad awira=

fra fog w 8rft —
(A) 519 SIEH gd & Soaad fag W 8 (B) 519 S&¥M g & fread fag W 8rm
(C) o9 ar &fast & (D) S&iEeR HWR B R A cos™' (1/3) BT W

When the mass is at the lowest point of the circle

W9 g 99 & Eaw fIg ) e

An engine exerts a force F =(20T—3]+5I2)N and moves with velocity v =(6T+20]—3I2) m/s. The
power of the engine (in watt) is :
T §9F F = (20i — 3] +5k)N dof oImar & &2 97 V = (61 +20j — 3k) & T BT & | o1 @ Wl (dfe
#) Br—
(A*) 45 (B) 75 (C)20 (D) 10
Power is equal to the scalar product of force with velocity.
U 91 9 97 & Al IS & RER BRI §
Power of the engine,
39 @1 wfea
P=F.v o (i)
Given f&am T
F =(20i — 3] +5k)N
V =(6i +20j+3k)m/s
Thus, after substituting for F and V in equation (i), it becomes,
ad: F aon v @ 94 Giiexor () § gfzenfid oxa w®
P = (20i — 3] +5kK). (6i + 20 — 3k)..
= (20 x 6) (i.1)+(-3x20)(j . j) +(5x=3)(k.k)

=120-60-15
=45

The formula for centripetal acceleration in a circular motion is.

g T H g @Rl & fou 93 ' —
(A) OxT (B*)®xV (C)axV (D) ®xT

DXV
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