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Sol.

Sol.

Sol.
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SOLUTION

Official Ans. by NTA (1)
Before Collision ¢ After Collision
A@—>------- ®B

v
mA 3 °l
m 9m/s m mB 3OOV2

From conservation of momentum along y-axis.

Piy = Pfy
0 + 0 =mv, sin 3003 + mv, sin 30° (—j)

mv, sin 30° = mv, sin 30°

V, =V, Or Yoy
v,
Ans. 1
Official Ans. by NTA (3)
y y

X

< =)

Let o be the uniform mass density of disc

then
2
(oma’)a—on [ZJ X 3a

2
Xcom = 2
, oma
ona” —
%
__ 8 ._»m
L6
4
Option (2) is correct.
Official Ans. by NTA (2)
2
Kinetic energy K = P—, P, =Py)
2m
Ko i
m
Ky_m _2
K, m, 1
Ans. (2)
Official Ans. by NTA (1)
Pi _ P

2x4  2x16
p_1
Pq

Sol.

Sol.

Sol.

Sol.

Sol.

Official Ans. by NTA (3)
For e =1 & second body at rest
2mu, 2u(M)

V, =
“M+m

m, +m,
Since M >>m
Official Ans. by NTA (30)
Before Collision

A 103 m/s B

.—' ‘ Rest
10 kg 20 kg
After Collision
10 m/s
- ¢
o 10 kg
Rest

From conservation of momentum along x axis;
B =P,
10 x 10+/3 =200 cos 0

NE

cose=7,9=30°
Official Ans. by NTA (3)
From energy conservation,

after bullet gets embedded till the
system comes momentarily at rest

1
M+m)gh= E(M+m)v12

[v, is velocity after collision]
‘. Vl = 2gh
Applying momentum conservation, (just before

and just after collision)
mv =M + m)v,

M+m
e
m 10x10™
~831.55m/s
Official Ans. by NTA (4)

(4) vo= {/2gh
V=-e\2gh =./2gh =e=09

S=h+2e2h+2eth+......

B

Vav— — =2.5m/s
t

Official Ans. by NTA (1)
(1) C comes to rest

chofA&B=§

><\/2><9 8x9.8x107

l is V =lkx2

-
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10. Official Ans. by NTA (4) 14. Official Ans. by NTA (2)
Sol. C.O.M of quarter disc is at da , da _y Sol.
3n 3m < S0—v

11. Official Ans. by NTA (20)

Sol. Let velocity of 2nd fragment is V then by 4kg 4 gm
conservation of linear momentum
10(104/3 )i =(10)(10]) + 109

- N n By momentum conservation
= ¥=10y/31 - 10] 4% 107 (50 —v) —dy = 0
|¥| =+/300+100 =+/400 =20m /s v= 2107550 4 5
12.  Official Ans. by NTA (1) 4+4x10 .
Impulse J = mv =4 x .05 =0.2 kgms
v, m m 15. Official Ans. by NTA (2)

Sol. *— o S Sol. COM of semi-circular ring is at 2R
m, m, v v T
m1V1 = —m1V + m2V
Vv 2y * coM

T, @I
(V1 + V) _& T
v m, Centre
e= & =1 Distance from centre = x = 2
Vl
v= % 16. Official Ans. by NTA (2)
Sol. Impulse = change in momentum
Vi+v, /2 m, —
v./2  m, Ball (a) |Ap| = 2mu =1,
somy Ball (b) |Ap| =2mu cos45° =1,
my o1
13.  Official Ans. by NTA (5) J, cos45°
S 17.  Official Ans. by NTA (25)
;‘E} . Sol. Pi =Pt
E 5 2x4=2x1+mx v,
£ Sol 49 :
£ * | \% : myvo, =6 ....(1)
: v by coefficient of restitution
é |ﬁ|=|\7| (D 1=V2_1:V2:5m/s
& - 0 . 2
-fi% u—ucos451+us1n45{ . (2) by (i)
5 vV=vcos45i—vsind5j ... (3) myx 5=6
. ‘E‘:\m(V—ﬁ)\ L@ m;=1.2kg
= m,v, +m,v,
% AP = 2mu sin 45° Vem = W
E =2x5x107 x5v2 x— 2x1+12x5 8 25
?i \/5 ch =T A A TS AT~
3 2+1.2 32 10
A =50x 10-3
L =5x 102 x =25
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18.

Sol.

19.

Sol.

20.

Sol.

ALLEN® .
Official Ans. by NTA (4) 21. Official Ans. by NTA (3)
Collision between A and B 5 Vi
A B C Vo < VL
m —9m/s (2m|=| m [—>v, |2mf—>v, Sol. @ 3
V= 0,
m X 9 =mv; + 2m v, (from momentum conservation) @\%V
2
V,—V
© 9 given 0, =0,=0
vy = 6 m/sec. . Vi = -3 m/sec from momentum conservation
11_2 a . " Bl B . ’ in x-direction MV, = MV, cos 0+ mV, cos 0
COBISIOH etweer; and € in y-direction 0 =MV, sin® —mV, sin 0
Solving above equations
2m—6m/s |2m| = [4m}—v MV,
V,=—21,V, =2V, cos6
2m x 6 = 4mv (from momentum conservation) m
v =3m/s From energy conservation
Official Ans. by NTA (4) %Mv(f S %va +%MV22
TFt Substituting value of V, & V,, we will get
| M
| Ta —+1=4cos’0<4
m
e M 3
dm m
Flhrusl = (E ’ Vrel) OptiOl'l (3)
22. Official Ans. by NTA (1)
dm Sol.
g Ve T Mg j=ma 40m/s v 60m/s
m—4——» = [m24» [m/2—4—>
d
= 22 x500-10° x10 =10 x20
dt Pi = Pf
m m
d mx40=—xv+—x60
d—‘? — (60kg /) 22
\ :g
Option (4) 40 2+30 =>v=20 %
Official Ans. by NTA (400) (K.E.) = lm 5 (40)2 _800m %
2 =
(KE)=+2 (207 +2 D (60)" =1000m >
0.5m 22 2 2 3
|AK.E| =[1000m —800m| =200m g
10g AKE 200m 1 x il
V.V (K.E.) 800m 4 4 ]

V'=./5gR =/5x10x0.5
V'=5m/s
m;V=mp,x5-m;x 100
10 vos- 1% 00
1000 1000

V =400 m/s

=1

bl
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23. Official Ans. by NTA (3)
Sol. —>V, —»V, —»V,
3M | —»| 2M M
3MV,=2MV, + MV,
3Vo=2V, + V,
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120=2V, + 60 = V, =30 m/s

[ ——. » 1 2
AKE oMV +52MVS - 3MY;

K.E.

%3MV02

_ VP +2V5 -3V) 3600 +1800 4800 _

3V, 4800

1
8

24.

Sol.

Official Ans. by NTA (3)

—> V() —> V2 —> Vl
M | —» | 2M M
3MV, =2MV, + MV,
3V() = 2V2 + V1

120=2V, + 60 = V, =30 m/s

AKE. %va +%2MV22 —%3MV02
K.E. 13MV02
2
CVI+2V) -3V
3V,
_3600+1800-4800 _ 1
4800 8






