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

of insect 1s u, at an angle O from the honozntal | Given: R = — 0

Upin = !QJ-Z- +2—)39\

i

@ Value of a 18

\) sin : R) cos :

A) S —— COS§  —p=

(A) ‘2’1 : (15) \/’3
@ Value of mmimum velocity u in nvs 1s

(A) 2(2 - J2) (B) J2.2 (Cy?3 (D) 4
® Value of 015

. V2
(A) sin " —73 B cos! X5 (C) 45° (D) 30°
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24. A radius vector of a point. A relative to the origin varies with time t as
= ati - bt“j, where a and b are positive constants, and i and j ar

< X=at ‘3-——J>{;

unit vectors of the x and v axes. Find :
(a) the equation of the point’s trajectory v(x); plot this functic

(b) the time dependence of the velocity v and d(:(:ulnl‘dliun'n(:l(n‘s.
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
motion, and the modulus of this vector.

4 - — W R &
® V- = Qi_zﬂ)’-‘ 0\)-_-253\: ] © \}Ui |
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24. A radius vector of a point A relative to the origin varies with time { as
r = ati -bt*), where a and b are positive constants, and 1 and j are the

unit vectors of the x and v axes. Find :

(a) the equation of the point’s trajectory y(x); plot this function:

(b) the time dependence of the velocity v and acceleration w vectors,
as well as of the moduli of these quantilies;

(c) the time «l!'[n'lhivnt e of the illl}.,'lcf a between the vectors w and v

(d) the mean velocity vector averaged over the lirst { seconds ol
motion, and the modulus of this vector.
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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 qu: intities depend on the

height ol ascent; = 4 X, Y anl Relah = g 0‘6 ffaa d‘ﬁvd

(a) the horizontal, drift of the balloon x(v);
(b) the total, tangential, and normal accelerations of the balloon.

g =%t | =X =ay =avt Bk vie
O’:x. AV, ATDB.ung~" T '~ s Q\if ¥
- % = Cl\fbt g:]x: g\O\VD"C At - Oy ?\ o‘t
\& = & : L9' \/ " Q?{'L

TG row N ]

J4. (a) x = |a/2v

(b) w = av ,n
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35. A particle moves in the plane xyv with velocity v = ai + bxj, where 1 and

) are the unit vectors of the x and v axes, and a and b are constants. Al
the initial moment of time the particle wave located— o
; =at | U= alx bat
r=oX =y =0.Find : X =4 - J
(a) the equation of the particle’s trajectory v(x);

(b) the curvature radius of trajectory as a function of x. RoC =

a-_-.dx c_ji_
dt - Sk

35. (a) v =(b/2a) x°; W* < =(a/b)|1 + (xb (H.]""'



A tank 1s imtially at a perpendicular distance B1 = 360 m from the plane ol firing as shown. The
A eun can lire shell

enemy tank 1s moving with a speed of Y nvs in direction 1 A as shown in figure
eed 100 my/s at an angle of 537 such that the shell lands at points A. If tank

Z plane only with a s

In y-z |
D then time interval (in sec) atter which shell 1s to be hired to hit the tank 1s
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small observer at ongin. What 1s average velocity vector of squirrel ? If average velocity vector 1s “

f
expressed as v H V, | +V l\ g\pru\ your .m\\ur as_sum nl magnitudes of its components

p 2
‘5:0+-‘1-mox’c

\\hsct\ ™
.
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parabola for 0.2 sec and an straight line for next 0.2 sec as shown the diagram. Given that v = () when

’ (2
t=0and x=0.8mwhent=0.4 sec. (t =O|U" -'—D) ;(«\L‘F §0

(Ag Acceleration of particle at t = 0.3 sec 1s 8 mv/s”.

7
. - . | " '
(B) XN elocity of particle ;cc IS | o | MVS.
v J

(C) Velocity of particle at t = 0.3 sec 1s 6 nv's.
S R K

(D) Position ol particle at t = 0.2 sec1s 0.9 m

4= L A1 Db.uno
\3- U-.—,_S‘O\d A = 2%-200t g Y
= Bt =
gdu = \(24 - 2ot)d b
D 5 2
; ngjc_h) % =
2
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ﬂv A box nt'dimcn.\im‘ 10 m * 6m > .\'m)s kept on a fnictionless inclined plane as shown in 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 hits the

floor of the box at pomt Q as shown. At the same mstant, the box 1s released to shde down the p!:an@

\ W\
O~7

Calculate the tume of thght n second. | g= 10 nvs*|

ud?st’ CM.
a -
(I')Krl @,
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83. A particle 18 proectd at angle o0~ with speed
10/3 ms™', from the point ‘4’ as shown in the
fioure. At the same time the wedge 1s made 10

b"

moves with speed 10+/3 ms™' tqwards right.als]
shown in the figure. Then the timg, after whic

particle will strike with wedge in.second 18
LS

5@
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83. A particle 1s proectd at angle 60 with speed
l()\/§ 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 \ gty ‘ . -:u.nf
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6. The smooth wedge is accelerated at = —— to the
)

right. A cubical box of side a 1s moving along

with it. Inside the box a particle 1s projected with

speed u relative to the box at an angle of 45 a§

m

shown. Find the time after w hich the particle will

| |. \\\ummu a is large, so that particle

gsinb
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A particle 1s pro]cctu up an inchin€ at 7 — Y
(inclination = 53°) with speed 14 m/s and at an
angle 30° from the incline. At the same moment a
box starts sliding down, the box has 2 small hole
at height of 2m on opposite walls. The particle
¢enters form 1% window and leave through the
1K

~

other. The width (in meter) of the box 1\/‘%/ | S

Find the value of K% .

\\“

|




e = Ud'—“—'iox{'?

2= 3t - 3¢5
3L -Ft+2 =0

AAAAAAAA



le is fired at an angle O with the
horizontal. Find the condition under which 1t lands
dicular on an inclined plane inclination o as

perpe
shown in figure.

i 13. A project!
|
|

(@) sin o= cos (0 —a)

(b) cos oo =sin (0 — )

(¢) tana=cot (0 —o)

Wt(e—a)zzwna




40. The diagram shows the vertical pIanc CONAIIIIE I
path of a particle which is projected from a point O

on an inclined plane (sufficiently long)

@.8 08

T = ?_LASi(\G
8(030(

(a)/if the range on the plane is maximum then
UGRG .2USING _ | o Jie
3 (et el S 0g
,, dR _ |
BT . Pa g R=E WS
M T is the time of flight, the particle 1s at 1S 9 4o

ane after an interval

eatest height above the p! L X e
LS & 20 //' 3

e

*_(sec’a—tan O

or

jrets : f_‘\‘w\Latmé_*)

11 be non-zZero

(¢) the maximum range s —
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the bottom nl the box, a particle 1s projected inside the box. The imtial spud of the ;nnmlg with
e ———— =t

respect to box 1s « and the direction of projection makes an angle « with the bottom as shown in

[JEE]

“ind the distance along the bottom of the box between the point of projection F and the pomnt ¢

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.
2

A R = +0-T - 1( amna)'r

U#F 91 YA 5391 0 FFH1E a1 FHUREd Fa-da W ian s Ae F A Faa m i a1 3 T W
o fog P 3 UF 01 31 999 F 3= 9&iT9d 56 5 81 =999 & 994 T F1 IREF 919 o § 99
gagn %1 feon 2 & w9 faagan o |0 5956 2
(1) 989w fag pagr fag Q (51 &0 fean B) & 99 999 & 02 % e g0 7id +ifag
(9 wifee f %o 999 #1 f&H 3= Tde 9 781 Z%0ql ¢ | 99 9iaas %1 77179 9149 )
(i1) A2 e W e v 99% g Uiea w0 F1 4o faeues =3 8 @1 39 oo 53 70 F1 w4y T
Wm‘nm?a”nmam‘—namﬂmmn

“sin 2o / ucosl a+ II)

= (1]) vV
eCOst/ \ ,
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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 tramn luuuh the ball h\u&a e mitial height. The acceleration of
the train, in m/s-, 1s e 2USInGDd _ M 3 ﬁ (HIT-JEE 2011}

.-

s 0 |
UH 24 f79d & ‘2’ ] U 9y 1@ 3w T’:’Tmﬂﬂ%ﬂﬂ??‘-"ﬂlnm/\F'vIrﬂnﬂfFT‘-lnhu
% B0 YT UH Tlg A i mm?u‘#’wnunwnmmmﬂwmwwm
UHEdl 8129 & &0 HHE m/s’ 9 B

\

. -

(lowseo+u) T — (T4 LlaT™+ IS

i
T = —‘i-_a'r *A15B.uno




A rocket 1s moving 1n 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 1n + X direction with a speed of 0.3 ms relative to the rocket. At the same time, another ball

1S thrown in =x direction with a speed of 0.2 ms  from n\ rnght end relative to the rocket, The time n

seconds when the two balls hit each other 1s "\ . - P 3 » zq!]( d 2014
. . . = WaR 2@ 2R & 00" : ;

U e Toeaed Add 5 F9a & 2 ms ~ 3 + x T A & (Fera et | W <1 F4 Fl

mré4m%naaxaﬁméﬁawﬁwzﬁamanma1<>.3 m\‘&'ﬂmﬂn+\f3‘m?éﬂf’:71‘ﬁiﬁ‘ﬂm
%1 3% 3 A, U = i %Y #1 2 San @ Tee & gE 0.2 ms” # fa 3 —x fem @ i
Theh! STl & | 311 T1a] BTl H ZHT- d& o arie 999 2 H T
&y = P

p‘/,w* R 3

= O - 2
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with respect to the honzontal respectively as shown in figure. The speed of A 1s 10043 ms . At time
t=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 at t =, A just escapes being hit by B, t_n
e, - | - = i)

_seconds is — |JEE Advanced-2013T
faar A a9 faar B fga an & gy afas & 3y F991: 30° a9 60° F1 F19 F47d g0 U & 54
A ZEAR Rt gz 2 faum A F109f3 10003 ms ' 1393 1= 0s 72 faum A
H UF W% & F79E B 399 500 m &1 4 W ¥ UgF % Fqan fauE B vE f9ga 90 83 A %1 71fd
#1 fam % wr=Ea fen 7 nfaw= 21 3 993 1= W fauE A fa9H B 9 Z2&03 8§ 99-ara 9491 2,
74§99 (| F1 HFUE § 9F ¥
[ot)\fi:.VBCD’)?o
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due to gravity 1s g, the range of the projectile 1sd. It at the highest point in its trajectory, the projectile

i)

' .

L)

enters a different region where the effective acceleration due to gravity 1s £ = ()‘%l . then the new
.

range 1S d' = nd. The value of n 1s |JEE Advanced-2022
memm HIae | 7 a?ﬂu»mmtmaaﬁmﬁrmnm | S| &R & FHI0 =

£ ol 949 &1 909 d B 9fe 399 9499 99 i Afuean 96 W, U4 U 3 97 5 Y99 Fd 6

i)

-
[ -

ELEIRNEIC I LA g':“\‘l eda TN 9Ua d = nd B n F1UH

—~~ 1\ [JEE Advanced-2022
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