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Paiagiapin ion Jucsuaons ao. 11 10 19
An insect | crosses a cylinder of radius R with mmmum jumping speed. Path of the msect 1s shown in
figure. When insect will be just touching the cylinder at C & D its velocity will be tangent to the cylinder
at that pomnt. At point C radwus of the cylinder 1s making an angle a from the vertical. Minimum velocity
|

" . . 2 2(J2-1) . ) |
of nsect 1s u, at an angle O from the honozntal | Given : R = T &g =10 m/s* |

11. Valucof a s

Y A
J Sin oy YT FOS e ! S ()

(A) (2)/ 1 (B) co /3 (C) 4! (D) 30
12. Value of mimimum velocity u in mvs 1s

(A) J2(2 - J2) (B) J2.2 (C) 2 (D) 4
13. Valucof0is

1  [V2-1 \
(A) Sin ~1/4 (BB) cos N (C) 45" (D)) 30"

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. _DONOT SHARE OR REDISTRIBUTE.  ATDBPDFZ

24. A radius vector of a point A relative to the origin varies with time t as

r = ati -bt”), where a and b are positive constants, and 1 and ) are the

unit vectors of the x and v axes. Find :
(a) the equation of the point’s trajectory v(x); plot this function;
(b) the time dependence of the velocity v and acceleration w vectors,

as well as of the moduli of these quantities;
(c) the time dependence of the angle a between the vectors w and v;
(d) the mean velocity vector averaged over the first ¢ seconds of

motion. and the modulus of this vector.

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



- b
1s constant and equal to v,. Due to the wind the balloon gathers the

horizontal velocity component v, = ay, where a is a constant and v is
the height of ascent. Find how the following quantities depend on the

height ol ascent;
(a) the horizontal, drift of the balloon x(v);
(b) the total, tangential, and normal accelerations of the balloon.
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35. A particle moves in the plane xyv with velocity v = ai + bxj, where i1 and

) are the unit vectors of the x and v axes, and a and b are constants. At
the initial moment of time the particle wave located at the point

X =y =0 Find :
(a) the equation of the particle’s trajectory v(x);

(b) the curvature radius of trajectory as a function of x.
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direction 1 A as shown in hieure
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164\ tank is initially at a
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started at t=0 then time interval (in sec) atter which shell 1s to be hired to hit the tank 1s
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small observer at onngin. What 1s average velocity vector of squirrel ? If average velocity vector 1s "
f

expressed as v 1+ v, )+ v, K, express your answer as sum of magnitudes of its components

. | & . :
. Vo [V, | Imumitm/s.

U @2l fered @y | | @ 2 a% Afas feen 8 F2d %) 39 firered 1 g fag . @2 vF 9'a o9
RuE 2ad | freedt #1 siga 3n wfew #ndm 2 9fz sma A wfRa F v+ v )+ v k B0 F9

-t

AU @ YA IAL THF WA & 9fEon 9 | v, |- |+ |v, | ®FIH m/s ] F1d SIS0




2. A boxofdimension 10 m x 6m * 8m 1s kept on a frictionless inclined plane as shown i the figure. A
stone 1s thrown from one comer P with speed 10 mv's parallel to the ceiling of the box such that it hats the
floor of the box at pomt Q as shown. At the same mstant, the box is released to shde down the plane

Calculate the time of thght in second. | g= 10 m/s~|




I ATDB.UROD=Z ATDBWNO | Studyprayas  FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. o ATDBPDFZ

parabola for 0.2 sec and an straight line for next 0.2 sec as shown the diagram. Given that v = 0 when

t=0and x=08mwhent =04 sec.

(A) Acceleration of particle at t = 0.3 sec 1s 8 m/s”,

_ P ik
(B) Velocity of particle at t = 0.1 sec is | | 1§ pp=——————

4
v J

(C) Velocity of particle at t = 0.3 sec 18 6 nv's,

(D) Position of particle att = 0.2 sec1s 0.9 m
A1 Db.Uuno
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throws a ball forward with a speed of 10 m/s, at an angle of 60" to the horizontal. The boy has to

move forward by 1.15 minside the train to catch the ball back at the imtial height. The acceleration of
the train, in m/s-, 1s (IIT-JEE 2011]

U% 24 F9d @& ‘2’ | UF 9 @ WOHE @ 2 29§ @2 UE |dE5& 10 m/s & =91 1 Afas 1 60
% I YT Ush 71 37 Hl A hahdl €1 ASH1 24 7 1.15 m 30 e 718 H] 3TH1 JAYH F98 T
qJhSdl 4 29 & &0 F1 °H m/s’ g2
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A rocket 1s moving in a gravity free space with a constant acceleration of 2 ms ? along + x direction
(see higure). The length of a chamber inside the rocket 1s 4m. A ball 1s thrown from the left end of the
chamber in + x direction with a speed of 0.3 ms ™ relative to the rocket. At the same time, another ball
is thrown in —x direction with a speed of 0.2 ms ' from its right end relative to the rocket. The time in
seconds when the two balls hit each other 1s |JEE Advanced 2014
U TH2 Toaerd Haity § 736 =00 2 ms * 9 + x e 3 nfoy= ® (= 2fan) | 992 & 3=t =4 +1
AR 4m T FH H A2 AR J UF e W6 & 1994 0.3 ms F1 7fd H +x Twn F sfen w1 S
| 3% 361 999, UF o8 71T %% &1 216 AR 4 THe F 9949 0.2 ms - & 7 § —x T # 37w
Theh! STl €| 11 713l & Ush gud § 2% d o alel 999 HF92 5 2
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with respect to the horizontal respectively as shown in figure. The speed of A is 10043 ms . At time
1 =0s, an observer in A finds B at a distance of 500 m. This observer sees B moving with a constant
velocity perpendicular to the line of motion of A. If att =1, A just escapes being hit by B, t, n
seconds 18 lJEE Advanced-2014]
faar A a9 faur= B f53a a0 & 9y Afas & 9e FH91: 30° 991 60° &1 F:19 F9971d g0 UFH & 544
ARt T faadzan g faum A F10fd 10003 ms' 1398 1=0s 7 faum A
HU& U4 &% HATEH B 399 500 m #1 20 W ¥ 94F & H90 faur= B v& 999 91 9 A %1 71fq
%1 fam % sr=aa fem | nfawgs 81 3 993 (= WianE A fa9= B 9 2673 8 919-9r4 9901 €,
A HH | F HAFUE H A T

; A

B3

A

,.vj;n ) 60
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due to gravity 1s g, the range of the projectile 1s d. If at the highest point in 1ts trajectory, the projectile

i’

' :

enters a different region where the effective acceleration due to gravity 1s £ = . then the new

()81
range 1S d' = nd. The value of n 1s |JEE Advanced-2022
TT?U*‘WW’HW"JW\ ?mu»memwmaw | 5| &R Y & HIY =0
£ a1 9499 1 90 d B 3fe 399 9ag 9g &1 JAfUFay F9E 9, U9 UF 3 99 5 Y9y Fd 6
L

fSas1 99rE & g'——”\,l e da TN IUE d' = nd B n F1HH
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9.

A large heavy box 1s shiding without friction down a smooth plane of inchination 8. From a point £ on

the bottom of the box, a particle 1s projected inside the box. The imtial speed of the particle with

respect to box 18 1 and the direction of projection makes an angle a with the bottom as shown 1n

figure. [JEE]

(1) Find the distance along the bottom of the box between the point of projection P and the point Q
where the particle lands. (Assume that the particle does not hit any other surface of the box.
Neglect air resistance).

(11) If the honzontal displacement of the particle as seen by an observer on the ground 1s zero, find the

speed of the box with respect to the ground at the instant when the particle was projected.

‘/”

()

R :
N\

/\u

UF 921 W 9991 0 P ard FUUiEd Fa-da W e e e S AR Faa m i SN F 1T W
frga 5= P 9 0% 501 71 999 F 371 419 5 =1 T 99 =+ 9g 50 F1 TRE 969 ¢ 990
gaqm 1 fzen 92 F w9 faaan o F F=9w6 2

(1) 9em fag pam fag Q (5@ o1 firan @) & 993 %99 & 92 % e 80 71 Sifae

(9 #ifse % &0 799 1 %91 3= 9ag 9 781 250d1 2 99 9ia09 &1 7704 91744 )
(i1) AfE waa W foa v Yo g Siea 0 1 afos faerys 9= 29 39 &0 5| &0 1 94
T 91, SIS & 9194 F99 i 9e JAld HiTAu |




F 23. A projectile 18 fired at an angle © with the

horizont
pcrpcndicul
shown in figure.

a1 Find the condition under which it lands
ar on an inclined plane inclination o as

sin o0 = cos (0 — )
cos o = sin (0 — o)
tan oo = cot (0 — o)

cot (0 — o) =2 tan o
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right. A cubical box of side a 1s moving along

with it. Inside the box a particle is projected with
speed u relative to the box at an angle of 45 a8
shown. Find the time after which the particle will

hit the box. [Assuming a is large, so that particle

does not collide with top
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83. A particle 1s proectd at angle 60 with speed
10/3 ms™!, from the point “4" as shown 1n the
ficure. At the same time the wedge 1s made {0

moves with speed 10+/3 ms™' tgwards nght.as
shown in the figure. Then the time after.whlch
particle will strike with wedge in second 18

ng \ sl o e = _Bee ﬂf




107. A purticlc 1s projected up an inchine at ' = U

(inclination = 33°) with speed 14 m/s and at an

angle 30° from the incline. Al the same moment a

box starts sliding down, the box has 2 small hole
at height of 2m on opposite walls. The particle

centers form 1* window and leave through the

| : . W
other. The width (in meter) of the box 1S -.\7_:_. .
3

Find the value of X.




40. The diagram shows the vertical plane CONAIIITE tIC
path of a particle which is projected from a point O
on an inclined plane (sufficiently long)

u

B
if the range on the plane 1s maximum then

(| el b !

—_— e —
i 4 2

if T is the time of flight, the particle is at 1ts
e the plane after an interval

areatest height abov
172

.ff—-—- (SCC‘Z(X—"taIl Ol
Do
O

.

the maximum range 18
sec o)

the speed of the particle W
-onchout the flight.

11l be non-zero
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