DACE-IIT : MEDICAL

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

T -JEE: 2024 TW TEST (MAIN) DATE: 15/04/23
TOPIC: ROTATIONAL DYNAMICS

SOLUTIONS
1. (d)
2. (@)
3. (b)
T=KS
Ly —ks?
2

v:\/%s (i)

Differentiating w.r.t. time t :

o[RS K,
Codt m dt m
_\/ﬁ\/ﬁ _ 2KS
Ym \m m

4. (@)

5. (b)

6. (3

7. (@)
By theorem of parallel axes,
I =1l +Mh?

2
| MY R?
12

2
. (KE) :%I(DZ :%m[R2+L]m2

rot.

8.  (d)
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—mv°|1l+—[=mg(3R
s (15 J=mo(aR)
V= %
7
10. (d)
a) 5ma?
I=lg+l,+lg=0=ma’+m| = | =
O+A+B + (2j 4
11. (©)
12. (a)
M £cose
T g 2 39
o0=—=—————%-=—0C0S0
I M]3 20
13. (d)
14. (b)
15. (b)
16. (c)

Two point masses and bar taken together as a system the angular momentum about centre of bar is

(2mv)(1)+(2mv)(2l) = {%+2ml2 + m4|2}o

- 3OI03:6V:>(D=é:>VC=O;
2 2
E=1|w2:1x30mlzx[lj _ 3mv
2 2 51 5
7. (a)
18.  (b)
19.  (d)
20.  (c)
2
102 1(2MR2jVZ
Ew _ 2 25 JR?_2
Etrans 1 MV2 1 MVZ 5
2
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21, (1)
I =m,rZ +m,r7 +myr +m,r?

=2x(0.4)" +5(0.2)" +5x(0.2)" +2x(0.4)°
=1.04kgm?® =1kgm?

22. (2
23. (3
24.  (3)
25. (3)
26. (2
27.  (6)
2
(KE)  =21ie? :1(3 szv—z BETVY.
o2 2\ 5 R
Lo (4) =6.4]
5
28. (5
29. (5
30. (2
Angular momentum is given by
L= MK2

\/Moa \/1 5x0. 3
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DACE-IIT : MEDICAL

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

T -JEE: 2024 TW TEST (MAIN) DATE: 15/04/23
TOPIC: ISOMERISM

ANSWER KEY
3. (3)
32. (3
3. (4)
3. (4)
3. (4)
3. (3)
37. (4
3. (1)
3. (3
4. (1)
41, (4)
2. (2
3. (2)
4. (1)
5. (1)
6.  (2)
47. ()
8. (4)
49. (1)
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50. (1)

51 (6)
52.  (5)
53.  (8)
54.  (3)
55.  (12)
56.  (5)
57 (2)
55.  (8)
59. (9
60.  (4)
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TOPIC: LIMITS

61.

62.

63.

64.

65.

66.

67.

SOLUTIONS

(c)
Using L-Hospital rule

(@)

- X2_1+m_"m\/(x—l)[x+1]+\/x—1
ol ot ot [(x=1)(x+D)
_\/§+1
NA

(b)

x? 1
On rationalizing given limit =lim

X0 [sin‘l(x:")] .1+\/1—7

(@)

lim {sec(n—xj log x} =lim _logx _ (gj

x—1 2 x—1 COS(TEX) 0
2

1
X 1

=lim

X—1 . ™ T - mT . T T
=S| — |-— —SIn—
( 2 j 2 2 2

(b) _
i gsinx (ex—smx _1)

x—0 2(x—sin x)

_1
2

(b)
By L-Hospital rule

(b)

. 3sinx—(3sinx —4sin®x)
lim - =4
x—0 X
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68. (©

n%+n

n3

Given limit is X

69. (b)
tim (%)
chot(ﬂ

x imtan ™ )(2-x—
Iim(2—x)ta“[7xj =e|*mtan( 2](2 . =e 2/ and using L hospital rule.

X—1

70. (c)
Iinlw_f(x);t Iirpf(x)
71. (b)

) ( 1 3 j
lim| —— 3
-1\ 1-x 1-X

Itisa (o0, —o0) form.

o0

We have to convert it into either (%) or (—j form.

Now, Iim{lx3 3(1)()}
x>t (1—x)(1—x)3

. {1—x3—3+3x}
=lim ——M—

1 1-x* —x +x*

. { X 4+3x-2 }
=lim| —m8M8M—

o1 X —x®—x+1
- 0
Atx=1,itisa (6) form.
On applying L’ Hospital rule, we get
. -3x*+3
lmi
x1 4x° -3x° -1

Stillat x > 1, itisa [%) form.

. —6X . —6

lim| ————|=1lim

H1[12x —6x} Xﬁl[lzx—6}
—6 —6

:—:—:—1

72. ()
Using L-Hospital rule given limit is

1 1
2)— 3
lim 2\/a+2x( ) 2\/3x( ): 2
X—a 1 1 3\/§

-2
2/3a+ X 2\/;
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73. (b

lim =
X—>2 X —
74. (d)
- sin? sinx/?2
li 1-cosx = Lt sin” x/2 = Lt| | does not exist.
Xx—0 2 x—0 X Xx—0 X
75. (d)
lim Sin X \x-sinx :em(T—ljxismx _1/e
x—0 X
76. (b)
] . . 1 1
Given limit =lim = :\/E
0 [ T } sin~
sin| ———
VO+4+2 4
77. (@)
..
Given limit is —23|r12 >.<sm5x :E
X“sin 3x 3
78. (©)
Given limitis

sin?(x—5) . tan(x-5)
im —lim
(x-5)—0 (X _5) X—5 (X +5)

79 (d)
lim(1-4tan x)COtX =limcotx(1-4tanx—1)=e™

80. (©
lim[ X4
xZ\ x2 4+3x/2 -8

At x:«/i, it is an indeterminate (%) form.

On applying L’ Hospital’s rule, we get lim

( ax? J: 4242) g

Nz 2x+3v2 ) 242+342 5
81l. (4
p__ Qb
Using limX =2 _Pgra
x—a X4 -3¢ q

82. (0

Definition of step function
83. (0

Divide with x
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84.

85.

86.

87.

88.

89.

90.

(100)
Divide with x*

4) .
(X
Ilmzm ():f(g x«/_=—x3:4
os 1 NGE
24x
®)

lim
X—a X_a
By L—-H Rule

~9'(a)f (2)-9(a)f (2)
-(2)(2)-(-))-5

(1)
tan n—xj
Given limitis im———~=1
x—T T
4 ——X
4
(0)
3)
) Cf(0)-f() ...
f(x)=x +x+1:>|;m%=[f (x)]x=1=3
(1)

. cosx-1 . —sinx
im——— lim
ex—>0 sin X ex—>0 COSX
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