DPP No. : B21 (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]
1. The relation between an angular velocity, the position vector and linear velocity of a particle moving in
a circular path is.
(A) OXT =V (B) O =V (C) Tx®=V (D) &7 =V
2. A particle m mass under the action of a force F moves in a circular path of radius ‘r with a constant
speed. Its speed will be.
(A) NVrFE/m (B) vmrF (C) VE/r (D) F/mr
3. In a simple pendulum, the breaking strength of the string is double the weight of the bob. The bob is
released from rest when the string is horizontal. The string breaks when it makes an angle 6 with the
vertical.
(A) 6= cos*lé (B) 6 = 60° (©) o= cos*lg (D)e=0
4, A disc of radius R has a light pole fixed perpendicular to the disc at the

circumference which in turn has a pendulum of length R attached to its other
end as shown in figure. The disc is rotated with a constant angular speed .

The string is making an angle 30° with the rod. Then the angular speed o of \/w
disc is: AN
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A hollow sphere has radius 6.4 m. Minimum velocity required by a motor cyclist at bottom to complete
the circle will be :
(A) 17.7 m/s (B) 10.2 m/s (C)12.4mls (D) 16.0 m/s

A motorcycle is going on an overbridge of radius R. The driver maintains a constant speed. As the
motorcycle is ascending on the overbridge, the normal force on it :

(A) Increases (B) Decreases (C) Remains the same (D) Fluctuates
A body is tied up by a string of length ¢ and rotated in vertical circle at B
minimum speed. When it reaches at heighest point string breaks and Ve
body moves on a parabolic path in presence of gravity according to fig. \
In the plane of point A, value of horizontal range AC will be - v
" A c

(A)x =/ (B) x = 2/ (C)x = 2¢ (D) x =227
Find the reading of the spring balance (massless)

A

60 20
Fixed

(A) 600N (B) 300N (C) 200N (D) 400N

The time in which a force of 2 N produces a change in momentum of 0.4 kg-ms™ in the body is :
(A)0.2s (B)0.02 s (C©)05s (D) 0.05s

A boat moves relative to water with a velocity which is n times the river flow velocity. At what angle to
the stream direction must be boat move to minimize drifting?

(A) g (B) sin_l(%] ©) g+ sin”! (%) (D) g —sin” (%)

A car with a vertical wind shield moves along in a rain strom at speed of 40 km/hr. The rain drops fall
vertically with a terminal speed of 20 m/sec. The angle at which the rain drops strike the wind shield is-

1 (5 1(9 1 (3 -1 2
(A) tan (5) (B) tan (E] (C) tan (E) (D) tan (5]

A person is standing in an elevator. In which situation he finds his weight less than actual when :
(A) The elevator moves upward with constant acceleration

(B) The elevator moves downward with constant acceleration

(C) The elevator moves upward with uniform velocity

(D) The elevator moves downward with uniform velocity.

A projectile is fired at an angle of 45° with the horizontal. Elevation angle of the projectile at its highest
point as seen from the point of projection is :
\EJ

(A) 60° (B) tant [%) (C) tan™? (7 (D) 45°

A particle has initial velocity (2i +3]) and acceleration (O.3T+O.2]). The magnitude of velocity after
10 seconds will be :
(A) 3+/2 units (B) 5+/2 units (C) 5 units (D) 9 units
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A car of mass m starts from rest and accelerates so that the instantaneous power delivered to the car
has a constant magnitude Po. The instantaneous velocity of this car is proportional to :

2 1/2 1/2 t
(A) t°Po (B) t ot (D) I
A particle is projected up the inclined such that its component of velocity along the incline is 10 m/s.
Time of flight is 2 sec and maximum height above the incline is 5 m. Then velocity of projection will be:
(A) 10 m/s (B) 102 m/s (C)5m/s (D) none of these

The constant quantity in uniform circular motion is.
(A) linear speed (B) centripetal force (C) acceleration (D) momentum

A wheel is of diameter 1m. If it makes 30 revolutions/sec., then the linear speed of a point on its
circumference will be.

(A) 30t m/s (B) t m/s (C) 601t m/s (D) n/2 m/s
The angular velocity of the second’s needle in watch is.
(A) = (B) 2r © ) X

30 T

An object of mass 5kg falls from rest through a vertical distance of 20 m and reaches a velocity of
10 m/s. How much work is done by the push of the air on the object? (g = 10 m/s?) -

(A) 350 J (B) 750 J (C) 200 J (D) 300 J



2.

DPP Syllabus :

DPP No. : B21 (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. : B21
1. (A) 2, (A) 3. (©) 4, (D) 5. (A) 6. (A) 7. (B)
8. (B) 9. (A) 10. (©) 11. (A) 12 (B) 13. (B) 14. (B)
15. (B) 16. (B) 17. (A) 18. (A) 19. (A) 20. (B)
1. The relation between an angular velocity, the position vector and linear velocity of a particle moving in
a circular path is.
UATHR 9 | T el B9 & Rgd 97, I9a Reafd afce g Sofg a7 § aw=g e -
(A%) OXT =V (B) ®F =V (C) Fx®=V D)1=V
Sol. OXr =V
2. A particle m mass under the action of a force F moves in a circular path of radius ‘r' with a constant
speed. Its speed will be.
m SAH &1 U6 G0 F I & 999 # r B3 & gaeR 9 #§ g @rd 9 fa axar g a1 S9al ard
—
(A% VrF/m (B) vmrF (C) vF/r (D) F/mr
2
Sol. F="M™_ v = VrFF/m
r
3. In a simple pendulum, the breaking strength of the string is double the weight of the bob. The bob is
released from rest when the string is horizontal. The string breaks when it makes an angle 6 with the
vertical.
AYRY ATedd § oM IRA MeAd P GTHT 9R T8 Adh! © | od 1 &fdst g @1 Mas &1 kM 4 8ret
ST 2| 99 98 HE ¥ O BT SAIA § A1 IR T RN B[ AT O FHT AH B
(A) 6 =cos *1% (B) 6 =60° (C*) 6 = cos *12 (D)6=0
mv? .
Sol. T=mgcos6 + —— .. (i)
r
T=2mg L. (i)
M.E. conservation
mgr = mgr (1 — cos0) +% mvZ (iii)

From (i), (i) & (i)

0 = cos *12 Ans.




Ans.

Sol.

Sol.

A disc of radius R has a light pole fixed perpendicular to the disc at the circumference which in turn has
a pendulum of length R attached to its other end as shown in figure. The disc is rotated with a constant
angular speed w. The string is making an angle 30° with the rod. Then the angular speed o of disc is:

R a1 @1 =wadl @1 aRfY R =] & aWad U gl B el 8, forgd gk R A R a=1E 31 I
drde FRETgER 1 21 9&dl & Faa a1 97 o 9 gad 81 I=0 8 9 30° &1 $I97 99K B | d9
FHe BT BT 9T 07

\J

1/2 1/2 1/2 1/2
A (V39 By [¥39 o |9 o+ |29
(A) (B) (C) (D*)
R 2R V3R 34/3R
(D) The bob of the pendulum moves in a circle of radius (R + Rsin30°) =§

(D) ATA® BT §f9 (R+Rsin300)=§ e & g9 § 4 FRar B

]

W

30° Tcos30°
Tsin30

mg

Force equations ¥ HI®R0l ©  Tsin30°0 = m(%jmz

Tcos30° = mg
2
= tan300 = E(D_R :i = ®= A Ans
2 g 3 3v3R

A hollow sphere has radius 6.4 m. Minimum velocity required by a motor cyclist at bottom to complete
the circle will be.

TP W M 3 3591 6.4m 2| 89 g9 @1 1 IR @ 391 & fog Ma & feaa iy w® AR
ATfhel FIR BT IMaTIH FATH I fhe= g7 m —

(A*Y17.7 m/s (B) 10.2 m/s (C)12.4 m/s (D) 16.0 m/s

V= ,5gR =17.7m/s

A motorcycle is going on an overbridge of radius R. The driver maintains a constant speed. As the
motorcycle is ascending on the overbridge, the normal force on it.

(A*) Increases (B) Decreases (C) Remains the same (D) Fluctuates

TH Aiex ARfeHd R e & gd W O I8 2| wde Fua 9rd 990 @ 2 99 8 Aexarsied gd
TR Tl B, A1 e 9o —

(A*) 9T (B) =M (C) a8 3= (D) uRafida arm

N = mg cosb —

0 is the angle from the vertical line. As the motorcycle is ascending on the overbridge 6 dcreases, so
normal force increases.

0 FHEAER NG $ Rl I T HIUT B Gfh A ARfhd AR IS W Fg I 7 o 0 "W I
A 9 T



Sol.

Ans.
Sol.

Sol.

10.=

A body is tied up by a string of length ¢ and rotated in vertical circle at minimum speed. When it reaches
at heighest point string breaks and body moves on a parabolic path in presence of gravity according to
fig. In the plane of point A, value of horizontal range AC will be -
TP I« DI ( A= B GN A I SH@ER q9 W FAdH a1l A AR A1 2 | 99 9 §I D SR D
fg W ug=cll @ @1 gr < I © ok Oy fF W RN ofaR WaeRTeR U W gl & cardyol
g 3 yva § I Bl B R 0P aa § avg AR R AC BT A B —

B

Ve
. \
A c
(A)x = ¢ (B*) x = 2/ (C)x = +2¢ (D) x =2+2¢
Ve = \/g_ﬂ
X=Ves /2X2£ =x=2/
g
Find the reading of the spring balance (massless)
R Aged (GFHME) B UIgaAid A1 B |
VWAV
60 20
Fixed
(A) 60ON (B*) 300N (C) 200N (D) 400N
300 N
a= 60g-20g 40g g
80 80 2
60g — T = 60a

T= 60(10—%} =300 N

The time in which a force of 2 N produces a change in momentum of 0.4 kg-ms™" in the body is :
a8 99 e 2 N &1 9 foelt awg 9 0.4 kg-ms™ &1 YT €7 gRacH w= Il 8, B ¢
(A*)0.2s (B) 0.02 s (C)0.5s (D)0.05s

A boat moves relative to water with a velocity which is n times the river flow velocity. At what angle to
the stream direction must be boat move to minimize drifting?

TP A1 U P AU T B G8[E D 9 B n AT 97 ¥ A FRA & | 9819 Qw4 B Por ) wem
g =g faafa grfi-

(A) g (B) sin”" Gj (C*) g+ sin”’ Gj (D) g —sin”’ Gj
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Sol.

12,

Sol.
13.=

Sol.

A car with a vertical wind shield moves along in a rain strom at speed of 40 km/hr. The rain drops fall
vertically with a terminal speed of 20 m/sec. The angle at which the rain drops strike the wind shield is-
TH Ieier Ragal arell dR 40 fHH/gver @ aTd 9 R H ol B, U § SR SHD HW

20/9. & 97 9 ARl 2, @1 Reganl &R fHa &vr R s=a@ @ 48 i

T I R
speed of car &R & ATl = 40 km/h = 40 x (%j =(?j m/s
tand = Ve 0= tan_1 (Ej

VR 9

A person is standing in an elevator. In which situation he finds his weight less than actual when :
(A) The elevator moves upward with constant acceleration

(B*) The elevator moves downward with constant acceleration

(C) The elevator moves upward with uniform velocity

(D) The elevator moves downward with uniform velocity.

T Ffed forre # wer g | Rufy Rrad STe1 R ardfds R | &H 81 o ¢
(A) forde frd @roT § $WR B AR Y B B |

(B*) forde o @RoT & 1 @ 3R I BRah @

(C) forde U A I A HW &I AR 7T HeAl 7

(D) forde U | 97 | S Pl IR Ty PR B

N = mg — ma when the elevator moves downward with constant acceleration

A projectile is fired at an angle of 45° with the horizontal. Elevation angle of the projectile at its highest
point as seen from the point of projection is :

TP USSP A W 45° B BT W AT fHAr T B, O U8T I A S W, e & Swad g
W IS I=IT BT B :

(A) 60° (B*) tan"! (%j (C) tan™ (g} (D) 45°

H=—— =— ... A
29 a9 (A)
2 o 2
R=u sin90 _u®
g g
R u?
" 5 T e (B)
g
u?
tanazi =4_g =1
R/2 ¢ 2
g



14,

Sol.

15.

Sol.

16.

Hint.

17.

Sol.

18.

Sol.

A particle has initial velocity (2i +3])and acceleration(0.37 +0.2]). The magnitude of velocity after
10 seconds will be :

Y @1 &1 URMAG I (27 +3]) TAT @1 (0.371 +0.2]) B 1 10 ABUS q1€ U b I Bl GROTH N

(A) 3V2 units s (B*) 5V2 units WEE  (C) 5 units W (D) 9 units A5
vV =u+at

v = (2i+3))+ (0.3 +0.2])x10 = 5i + 5]

|V |=5v2

A car of mass m starts from rest and accelerates so that the instantaneous power delivered to the car
has a constant magnitude Po. The instantaneous velocity of this car is proportional to :

M ST P Th HR [IRTATEGRT ¥ UR™ B 39 YR aRd il 2, & R B urd areeifore ofed o1
R A9 Po? | A1, 39 SR &1 e 97 FEgAR 81 Fahdl ©

(A) t2Po (B*) t2 (C)t=

t
(D) —
Jm
Ans.  (B)
Constant power of car &R & fga @ifad Po = F.V. = ma.v

Po = md—v.v
dt

Po dt = mvdv

2
Pot= TV

v= |2t
m

vt

A particle is projected up the inclined such that its component of velocity along the incline is 10 m/s.
Time of flight is 2 sec and maximum height above the incline is 5 m. Then velocity of projection will be:
TP $HU 0 T R SR Bl AR 39 YR 9&fid fHan Sir g & 971 &1 79 9 & srgfew ved 10 m/s

B | SESITHIA 2 sec TAT T el WX SMAGAH ST 5m & T U&YT I BT :

(A) 10 m/s (B*) 10V2 m/s (C) 5 mis (D) none SR # & B Tt
(B)

Use the given data in the formulae for projection up the inclined plane.

Tq T R SR Bl AR T & fog g7 # Ry T Awesl &1 ST H

The constant quantity in uniform circular motion is.

(A*) linear speed (B) centripetal force (C) acceleration (D) momentum
g FAM FAHR I H o | arelt afyr g -

(A) XRg® =TT BEREERER (C) RO (D) FdT
linear speed

Raa At

A wheel is of diameter 1m. If it makes 30 revolutions/sec., then the linear speed of a point on its
circumference will be.

UFh Y & A 1. 2| 99 I8 IR JPHvs 30 FadR el 3 a9 Ry & el fag 9 e
It & —

(A*) 307 m/s (B) xm/s (C) 60 m/s (D) /2 m/s

V=XTr

v =30n m/s




19.

Sol.

20.

Sol.

The angular velocity of the second’s needle in watch is.

T B AHTS B g3 BT DIV IT & —

5 T 60

A 30 (B) 2n (C)m () —
_2n _ =@
0) - — —_——
60 30

An object of mass 5kg falls from rest through a vertical distance of 20 m and reaches a velocity of
10 m/s. How much work is done by the push of the air on the object? (g = 10 m/s?) -

5kg S BT T fIvs ReR o/@wen | 20 m &1 Seierk 1 @& fRar g, iR 10 m/s &1 97 uread
Bl 2| Iy uRRg g1 five W frae s fsa mam 27 (g = 10 m/s?) -

(A) 3504 (B*) 750 J (C)200J (D) 300 J
Using work energy theorem.
B, Sl T

Wg + WEg = Kr — Kini
1000 + Wr = 250
WE=-750J
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