DACE-IIT : MEDICAL

MUMBAI/DELHI-NCR/PUNE /NASHIK / AKOLA/GOA/JALGOAN/BOKARO / AMRAVATI / DUBAI / DHULE

T -JEE: 2024 TW TEST (ADV) DATE: 05/03/23
TOPIC: CENTRE OF MASS & COLLISION

Solutions

1. (B)
Let Ax, be the shift in position of C.M. of ball and Ax, be the shift in position of C.M. of shell. As

there is no external force acting on the system in horizontal direction, so there is no shift in position
of C.M. of the system (ball + shell). Thus we have,

m,AX; + m,AX,

m, +m,
From the figure AX, =R —AX,
M(R -AX,)+M(-Ax,)
M+m

AX,, =0=

0=

Or AXZ:%'

This is the displacement of the shell when ball moves down to its lowest position. When ball moves
to the right of the centre of the shell, the shell further displaces by R/2.

Therefore the total displacement of the shell

:B+B:RAm.
2 2

2. (D)
Total distance moved by the bodies,
X,+X,=12R-3R=9R ... (1)
Also Mx, =5Mx, ... (ii)

After solving above equations, we get
X, =7.5R
X, =15R.

3. (B)
The momentum of the bead at A is p, =—mvi

*-]ﬂ'lr'=p;

A yT_'

B x

-«

-
mvi2 = p,
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The momentum of the bead at B is p, = (%jl

Therefore, the magnitude of the change in momentum between A and B is
L 3
Ap=|p, — pB;|=| = [mv
p=|p; - B ( 2)
Average force exerted by the bead on the wire is

_&_ 3mv
¥OOAt 2T

4.  (C)
AP =2mvsin 60°
E_AP_ 2mvx+/3/2

T At 2x10°
B 2><O.1><5><\/§/2
2x107°°
—250/3N.
5. (C)
2u.u 2(ucos0)(eusinO
Range, R=—"2 = ( ) )
g 2
_eu’sin26
29
0. (BD)

The total momentum and total energy of (earth + ball) system remain conserved.

7. (AD)
The initial momentum of the bomb is zero, and so after explosion, it must be zero. Some internal
energy will convert into external K.E.

8. (ABD)
System has non—zero initial momentum, so it must be after collision. Therefore both the bodies can
not be at rest after collision.

9. (ABD)
o velocity of separation 2
velocity of approach 4-0

Now 3x4—2x0=3v, +2V,

And, os[_}

0-4
After simplifying above equations, we get
v,=15m/s.
Thus, J=m, (v, —u,)=3(4-1.6)
=7.2N-s.
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10.  (ABD)

Since the line of collision is AB, therefore the velocity of the ball along a line parallel (normal to
AB) to wall does not change.

usina=vsino ......... (1)
And e:—% .......... (i)
D\\" usin o.
A .'.‘M.,.,.(“ B

veos B
<.0 Wall

O vsin@ ¥

5
A/

Where u and v are the velocities of the ball before and after collision practically be zero.

Solving above equations, we get

e=tana/tan®

11.  (CD)

COLM:mu+0=(m+M)v:>v=( m ju
M+m

KE after collision
2.,2

2
:1(m+|\/|)x( m j uzzm—v
2 m+ M 2(m+M)

12.  (©C)
Let x = displacement of ring to the left.
2mx+m(x+L—Lcos8)

= AX,, = =0
3m

= X= —%(1—(:036)

13. (A
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14. (A

2 2 -V V 2 -
COLM=mvi+mvj+m| —=I——] |[+mvs =0
. ( 2 JEJJ ‘
\Y v(l ji v(l 1)]
4 =— = |i— =
P2 2
mav
mv
135

8 9AY]
Total energy released

2
:lmv2+1mv2+£mv2+1m v2 1—i x2
2 2 2 2
=mv2(3—\/§)

15. (D)

) m r m
Mass of removed disc, m':—zxn(zj =—
mr

mxo_m(fj
4\ 2 r

Thus, X, = —— 52 =

CHI
16.  (10)

COME:~ MV +m(vcos60-V)=0=v=10m/s

17. 0.2)
AX = mAX, + MAX, _ 0
m+M
1(1;’sin30° +(sin30° —x)—4x
= =0
1+4

= Displacement of bar =x =0.2

18. (0.5)
COLM =2mu+0=2mv+mu :v:%
ee [ VoV __(u—u/Zj_l
u2_u1 O_U 2
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19. (2

O[e)!
ﬂ@

'® ©

M),

—p>
—” Ve
VA B
For collision between B and C:

B

v :[ml—eszul+ m, (1+e) '

m, +m, (m,+m,) *
:[m_4va+0 =-3/5v
5m
v, - m, (1+e) 0+ m, —em, VZ:m(1+1)V+0:X
(m,+m,) m, +m, 4m 2

For collision between A and B:

m(1+1
V, :0+Mx(3—v):£v
S5m 5) 25

, m-—4m 3v 9v
vy '=0+ —-—— ===
5m 5 25

Vg < Ve

.. B will not collide with C.
Therefore there will be only two collisions.

20.  (30)

oo vV, -V, 1o SEA'A :vl—5
u, —u, 5-(-10) 15

=v,=20m/s

.. Impulse on ball = m((/—ﬁ):l [20—(10)]:30N—s
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DACE-IIT : MEDICAL

MUMBAI/DELHI-NCR/PUNE /NASHIK / AKOLA/GOA/JALGOAN/BOKARO / AMRAVATI / DUBAI / DHULE

1T - JEE: 2024 TW TEST (ADV) DATE: 05/03/23
TOPIC: GOC
Solutions
21. (B)
Acidic strength oc —I; —H; =M o 1
+I;+H; +R
22. (B)
Involved in
Hl » Delocalised (L.p. Feaohancs
r.'N Not Involved in
___[Localised (Lp_)/'resonance
m (so more basic)
H and protonation takes place
23. ©

H,C—C=CH—CH=0

o P S 9

sp> sp sp* sp

24.  (C)
—> charge b - o B
sepagation R 2-Aromatic ring stabilised by resonance
i \, more stable due to

| ) extra resonance -

m S m and has 2-aromatic rings
O O one aromatic & one
|| ,anti aromatic

1 «—> @
o o S
g _ ! _» SO charge separation is less

So bond rotation energy C>A>B
So order of rotationisB>A >C

25. (B)
oc "H" atoms w.r.t. C=C bond take part in hyper conjugation.
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26. (ABD)
Most Stable resonating structure contribute maximum & least stable resonating structure Contribute
minimum in resonance hybrid.

27. (B,C,D)
OOH
From first reaction Ka:@ >@
' OH
0.

From second reaction Ka: © ~ >H,CO,
'NO,

From third reaction Ka :H,CO, >

Since a strong acid displaces a weak acid from its salt and forms its own salt.

28. (ABD)
Due to steric hinderance of three groups —NO, group to out of the plane with benzene ring and so

conjugation of —NO, group with benzene is slightly diminished. So bond length of C, —N&C, - N
increases

29.  (ABD)
O W
N /O""ﬁh_H

OOH
OH od
=,

Anion is ore stable due to H-bonding .. shows ortho effect.

OOH OOH OOH OOH
OH
O, 0 -0
- OH

OH
—l anly +m>—|

(D) Resonating structures are hypothetical
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30. (ACD)
@) O
| I o
CH,~C-0 > H-C-0
(+D)

e ., o
Cm=CH@ > H-C=C:sp

31. (ABD)
32. (ABC)
33. (BC)
34.  (AB)
35. (BD)
36. (6)
CH; CHN_
H
H
H H
H CH,
Total number of hydrogen involved in hyperconjugation with carbocation =6
37. (3
Compound has three acidic hydrogen.
38. (10)
SCH,
a ot
[=10]
39. 4
40.  (6)

1st 13rd 1 5th , 6th 1 8th , gth
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DACE-IIT : MEDICAL

MUMBAI/DELHI-NCR/PUNE /NASHIK / AKOLA/GOA/JALGOAN/BOKARO / AMRAVATI / DUBAI / DHULE

T -JEE: 2024 TW TEST (ADV) DATE: 05/03/23

TOPIC: FUNCTION

41.

42.

43.

44,

45.

46.

Solutions

(D)

We know that for a relation to be function every element of first set should be associated with one
and only one element of second set but elements of first set can have same f-image in second set
which is given in (D).

(D)
y (x-1)/x x-1

f(y)= = =1-xX.
y

-1 x-1 T x-1-x
X

(A)
Domain = {x; X eR; x3 —x # 0}

=R-{1,0,1}

(©)

[X] is an integer, cos (—x) = cos x and

cos (Ej =0, cos 2 (EJ =-1.
2 2
cos 0 (EJ =1,cos3 (EJ =0,.....
2 2

Hence range = {-1, 0, 1}

(B)

- e
e 2] o] o

Required value=1+0=1.

(A, B, D)
1
f(x) =yx* x|, g(x) =
NCEE
f(x) to be defined if
X2 — x| > 0= x> > [X|
=>x2-x2>0
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= X(x-1)>0

Ve o Ve 1 +ve

re.x<0orx>1

g(x) to be defined if 9 —x*>>0and 9 — x> # 0
=x*<9andx*#9

=>-3<x<3 andx=#£3

-3 0 1 3
-3<x<0 1<x<3

Required Domain € (-3, 0] U [1, 3)
.. Option (A), (B) and (D) are correct answers.

47. (A,B,C)
Given A=R — {2}
B=R- {1}
f:A—>B; f(x) = x 3
X—2
For one-one : f(x) = f(y)
N x—3=y—3
x-2 y-2

= Kx=-3)y-2)=(y-3)(x-2)
=>Xy—-3y-2X+6=xXy—3Xx—-2y+6
= X=y

i.e. f(x) is one-one mapping

F01r0n‘[0:y=X =>X-3=yx-2y

X_
=2y-3=x(y-1)
x=2Y73
y—1
2y-3_
f(x) = x-=3 _ y-I _ 2y—-3-3y+3
_ 2y—372 2y-3-2y+2
y—1
fx)=y

1.e, f(x) is onto mapping
.. Option (A), (B) and (C) are correct Answer.

48. (A, B,C,D)

0 {not defined x e

19753 "o x el

Period =1
Even function
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X) = sgn| si numﬁ‘—
g (x) g{g \/@]1

1
1

= (0 — same domain & range

49. (A,B)
f:[-1,1]1—> [0, 2]
f (x) =ax+b —— onto ... range = codomain
Checking options

50. (ABD)
f (x) =|cos x|+ |secx|.

51. (B,C,D)
f:[-1,11—> [-1, 1]
Checking equations

52.  (ACD)

53. (ABCD)

fx)=x+1
(X) X obviously (0, 1 )

one-one

g(x):x+1 forx >0 o g
X T Tow

one-one function

h(x) = x2+4x —5forx>0 parabola
=(x+27%-9

Hence One - one (-2,9)

fix)=e*forx>0

Obviously one-one.

0,5)

54. (BC)

55. (ACD)
(A) sgn(|x|+1)=1V xeR.

(B) sin’(Inx)+cos’*(Inx)=1V x eR"

2/ . 4 1 _
(C) ;(sm {x}+cos™{x})=1V xeR

(D) sec’[{x}]—tan® {[x]} =sec’0° —tan*0° =1V x eR..

56. (1)
Draw graphofy=0andy =1Inx
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57.  (6)
gof (x):[x2 +2]:3
fog (x) :[x]2 +2=3

58. (1)

. X
SIn —

X ,
5 +cos§=ﬂ/1+|sm |

Hence, range is 1.
59. (2

FO)-f(=x)=
Put x=2
L (2)-f(-2)=1
= f(-2)=2

< | N

60. (4)
f(x)=0VvxeR

Now draw graph of g(x) to find the solutions.
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