. ALLEN Kinematics
KINEMATICS TH F9 T t = 0 W G forg F IR TRt
T T S —— YA x-378] T ST 7Ifd el &1 999 &
& frofy e e a7 3T R @ ToA @R ¥ 1 999 ¢ = 55 W
_ %01 i feafa =0 € 2
X = a cosmt
y = a sinmt v 4
(m/s) oo
a9l z = amt 3 *,, .......
5 U1 KT T HT A G 5 . —
(1) ao ) J3ao R 770 \ .......
O @ EEEEFEEEENG

2. U Uit 9gs W S HI Th @i °, IR A
%I &R B T 3TU&T 370 a Tgod H t T HA
T ¥ q o7 forg W 3T A FR B A
v 31fereh Bt T 1 S R feerrereen § fora o
alﬁm%ﬁﬂﬂ?ﬁé’l'v'wqﬁ@"ﬂ:

(1) &23% 2) JZaat
2a,a, )
37 ra @) Jaat

3. U & V=K(yf+X3) § Tfaeita €, St
K faams §1 39 99 &1 SAT9e GH |
(l)xy:ﬁ?l?lﬁﬁ
(2) y* = x* + T
(3) y = x? + Faai=®
4) y? = x + Faais
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()6m (2)9m (3)3m (4)10m
3 Igehi A U1 B 5 SRA9E =1l HA
1 km/s T91 2 km/s & et St ST Hehal 1
Sfast yfa & et forg @ weft wrva feemst @
ST FAMN ST ¥ 1 Sl Sl g1 S TE
el ¥ ff W sifca sfuskan &wal a1
W%:

(H1:2 @1:4 (3)1:8 @)1:16

I t = 0 W Tk &Y foag) (2.0i+4.03)mﬁ,
SRFe 3 (5.01+4.0]) ms™ @, firefer ¥

Ig Teh e & (4.0§ + 4.03) ms 3T

oMl Teh TeoR ot & 99 § Tordl &1 oY

2 s W HU H g fog & T &= Bt 2
(1) 2042 m 2) 10V2m
(3)5m (4) 15m

Tk 60m it AT ST 80 km/hr 1 7fd & =
W ?1 120 m o= &I 3R TH TS ST
30 km/hr & =1 W@ 8| TF FHAT 1 ST S
I MET 1 AGRTST i IR HH | T S1a
(i) mfeat wen g feen < @i €, 3R (i) mfeat
forieft fegmed & = @ €, Bme-

m: T ®; @3

4
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8.

10.

ALLEN .

ek U7 FRerreen ¥ Ueh AT x-378F st fawm
H qafag O & fad @Rw F 9 ¥ 9% aeft
o=t A1 SIS S 39 01 ki A Sl TSR
Wﬁﬂé@ﬁ%l(azw,v:aﬂm:w,
t = H9)

t—— t
Sk ®B) "
0] t 0] t
X X
(©) (D)
0] t 0] t
(1) (A), (B), (C) 2) (A)
(3) (A), (B), (D) (4) (B), (C)

RISt A 9 v =301 + 50 kmv/hr & STR- fewn
# ST Y T T S ] E ae § SR H SN
T ¥ 1 5o B, SRS A ¥ 80 km qd &t IR
150 km ST & 1R, T R feora § IR ufe=m
1 3R 10 km/hr 1 91t § STTd= &R @ L
A ¥ B &I g0 =09 2l -

(1)42 %2 ¥ (2)22%H
(3)328H (4) 2.6 WIS H

T HU H feufq v ¢ & wow § e ¥
x(t) = at + bt*> — ct’

Sl a, b a9 ¢ Fdi § | S| 1 1 @R I
%,WW@“T@TH:

2 2
(1)a+Z— (2)a+b—
C c
b? b?
(3)a+g (4)a+§

11.

12.

13.

Tk w0 6 Feafa-afeer gog % @i =1 g9
¥ SEAd €, F(1)=15C1 +(4-200)] t=1W
U & OO T GRATT AT ?

(1) 40 (2) 100

(3)25 ) 50

T g &l FW Hl 3N FEAER (AF +z-axis)
foom & HehT AT ¥ 1 TTHT Y& GAT-H 8 (p-
h) o=t grm:

/ /

(1)~ é—w @ —| éﬁh
p p
& O )" @ 0} '

T gHa At § o = 30° T RV ST 7
T&h FU1 &1 3@ gUdd & SR 9 Tfa
u=2ms' ¥ EFAAA G O = 15° & HI W
fearar gaftd foran s 71 39 fag, st o
e W R ¥, & A9R | g 1 wfiehe
HE B (Take g = 10 ms™2)

(1) 14 cm
(3) 18 cm

(2) 20 cm
(4) 26 cm
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14.

15.

16.

Teh U A v = by/x T ¥ x-3787 1 feom
T 9 W81 T9T t = 1 T HK Kl I |

(@ & t = 0 R o gt fag W ®1)

b2t b2t

m) =7 @) >
b2t

B)b* “4) NG

31 T I Tk & fog 9§ T & =1t u 9 q&faa
e Sran & 998 et W™ R SR € foheg
stfersha S=mgal h, aen h, fu= €1 fr= & v
T A 2

(1) R2=2 hh, (2) R? = 16h,h,
(3)R2=4 hh, (4) R? = hjh,

fordl 98 & JHI-9Y I, Y IS Wy = 2x — 9
¥ frefia foran s 1 afe, 38 v, =1 17 6,
10T T YA T T 2 @,
(g=10ms?):

(1) 6,=cos”

7~ N

LJ and Vv, =§mS'1

NG

(2) 0, =sin™" (%J and v, = ms
(3) 0, =sin™’ (%J and v, = ms
@) o, =(%j and v, =2 ms”

17.

et fEeR T 9 T el RS =1t u 9 T8
IO T, TATT ST & o Tl ofdel W 10 @ed
T A9 A R B AR AT 5 AT WA
& T H9g 9l ¥, ok 3 H o wmg A
t, T t, T1 A [OEEA t,t, T
(1) R/g (2) Rl4g
(3) 2R/g (4)R/2g
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SOLUTION
Ans. (3)
vy = —amsinmt = vy = ancosot
V, = a® = v=4Vi+V, +V)
v=+lao
Ans. (4)
For A & B let time taken by A is t,
& X S
I I
I I
u=0 vy = at,
VB = az(to + t’)
from ques.
Vo — Vg =V =(a; —ayt, — ayt ()
1 1 2
XB = XA = Ealtg =Eaz(t0 -I‘t)

:>\/Zt0 :@(to +t)
:(@—@)to = Ja,t (i)

putting t, in equation

Jat

= (\/;ju\/g)\/gt—azt = v= aa,t

= Jaa,t+at—ayt
Ans. (2)
d d
dx
dt dt
dy

dy _dt X
Now, dx dx y
dt
= ydy = xdx

Integrating both side

kx

y2=x2+c
Ans. (2)
S = Area under graph

%x2x2+2x2+3x1:9m

Sol.

Ans. (4)

3 u’sin 20
g

A=nR?

A o R?

R

S=(5i+4j)2 +%(4i+4j)4

=101+ 8]+ 8i+8]
T =18i+16]
i =20i+20j
5 |=20v2
Ans. (4)
Ans. (3)

Given initial velocity u = 0 and acceleration is

constant

as

e
0] t

Attimet
v=0+at=v=at

1 0(t) e e
= + —att = x =~
also X 5 X 5
VA

o} t

A
X

o} t

Graph (A) ; (B) and (D) are correct.
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¢
9. Ans.(4) 11. Ans. 4)
Sol. If we take the position of ship 'A" as origin | Sol. ¥ =15t%] + (4 - 20t>)]
then positions and velocities of both ships can &
be given as : V= Et =30ti + (~40t)]
AN
J 10km/h v A A
e i = 2301 -40]
dt
S0 |a|=50m/s’.
5
4 50km/hr " 12. Ans. (1)
A 30km/hr N Sol. Momentump=mv ... (1)
S S i
0,010 80km u? —v?
. . and for motion under gravity h = > ...(2)
¥, =(30i+50j)km/ hr g
v =—10i km/ hr pl
fAZOi*’O} w? —p?/m’
i = (soi +1503)km b= o h
Time after which distance between them will
be minimum Option (1)
- o Vs 13. Ans.(2)
— 2 P o
|VBA| ’ Sol. t= 2><2><sm£5
_ A A gcos30
where Iga =(801+1503)km
2 2 A o L. o
VBAz—IOi—(3Oi+50j) S =2cos15° x t — —gsin30 {
(_ 405 — 503)km Jhr Put values and solve
S =20cm
g (801 +1505)- (~40i = 50j) 14. Ans.(2)
.. = — X A 2
‘—40i—50j‘ Sol. v=pJx
3200+ 7500 10700 dv b dx
= r= hr = 2.6hrs — =
4100 4100 dt 2x dt
! 10. Ans.(4)
3 bv
: Sol. x=at+bt?—ct? -
: TN
% dx
3 V:d—:a+2bt—30t2
; t b(bvx)
d b a=—=
a=— =2b—6et=0=>t= - 2Jx
;‘ dt 3c
: b fb o, v
i v(at t —ij =a+2b 3c 3¢ 3c dt 2
E T3¢
g b2 b2
g =a+ —. vV=-—1
% 3c 2
H
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L
So 90-0

For same range angle of projection will be 0
&90-6

u?2sin0 cos0
g

u’sin’0

! g

u?sin*(90 — 0)
2 g

2
hll‘hz ~16
16. Ans.(1)
Sol. Equation of trajectory is given as
y =2x — 9x?
Comparing with equation :
y=Xxtan 0 - ﬁm.xz
We get;
tan 0 =2

cosO =

5

g
S
Also, 2u’cos’ 0

17.

Sol.

Ans. (3)

Range will be same for time t, & t,, so angles
of projection will be '0' & '90° — 0'

«—R—> «—R—>
2usin® 2usin(90°-06)
t, = t,=
g g
u’sin20
and R = o

4u’® sinOcosO 2| 2u?sinOcos0
tltZ = 2 =
g g g
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