DACE-IIT : MEDICAL

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

T -JEE: 2024 TW TEST (MAIN) DATE: 29/07/23
TOPIC: CAPACITORS

SOLUTIONS
1 (B)
A | air J
l <«d df
Ceq_go_Azg, 1.1 1 _d
= Creq = kot
k,d, +k,d
_ 3x6xgA 18 <9 =405 pF
3x2d/3+6xd/3 4
2. (B)

The charge flowing through C, is
q, =C,xV =4CV
The series combination of C;, C, and C; given
1 1 1 1
_— = — 4 —
C' C 2C 3C
1 6+3+2 11 ,_6C
—= =— = C'=
C’ 6C 6C 11
Since, C,, C,, C, are in series combination hence, charge flowing through these will be same.

Hence, g, =¢; =q —q’——GCV
v M2 il 3 11
Thus, %2 — 6Cv/11_3
q, 4Cv 22
3. (A)

CVy+C,x0  CV,
C, +C, C,+C,

Common potential =

1
u before = E C1VO2

o _lo( cV 2+3 cV, V
after — 1
2 '\c,+¢c,) 2(c+C,
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2
2\ G +C, U atter Cy

4, (A)
3 3 3
Chpg=3+=—=4puF, C,e. =—+—=3puF
AB 3 u AC 2" 2

5. (D)
The given circuit can be redrawn as follows
104F

124F s5uF " | 8uF B
b s

Q| Q OuF

60V
A B

Equivalent capacitance of the circuit C,z =4uF

Charge given by the battery Q =C,,V =4x60 =240 uC

“
*

Charge in 5uF capacitor Q’:Lme:SOMC
(10+5+9)
6. (A)
C, and C; are connected in series, parallel with C,, then their equivalent capacitance
cr=222 1_oF.
2+2
C'=2uF
1 A
C = 44F V‘
L
1

C, and C’ are in series.
.. Effective capacity C =guF :
7. (D)

Given circuit is balanced Wheatstone bridge.
So capacitor of 2uF can be dropped from the circuit
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8. (A)
The given circuit can be redrawn as follows

On further solving the network in similar manner equivalent capacitance obtained between A and B
will be 1uF .

9. (D)
The given circuit can be simplified as follows

Hence equivalent capacitance between A and B
1 1 1 1 240
Chs 12 20/3 16 71

10. (D)
The given circuit can be redrawn as follows potential difference across 4.5uF capacitor
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12v!
V= 99 x12
(+9
2
=8V
11. (B)
The given circuit can be simplified as follows
_____ O TR 1
E :. I.: 2UF ‘H\"jF A o—> S 2uF
:r A ¥ I"-,_‘l ¥ ¥ P {\
4 = JR MY -y —=1,F!
= 1uF = 2= 1 “T™\14F - -
I: l‘HFl : \ ‘---"_, B . -.___,! E
L B 5 U 2F
LA eur 1uF
2UF R :
Ao—> — A° T -4
AF== SR = WFIT T
Bo— Be : ! o
y “!{f:‘.-‘
Hence equivalent capacitance between A and B is 2uF
12. (O
2
Work done =£[£JV2 _3V
2\ 2 4
13.  (C)

6x20+3x0 120
(6+3) 9
So, charge on 3uF capacitor

Q,=3x107° x% —40pC

Common potential V = Volt

14. (B)
The given circuit can be redrawn as follows
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2pF
I'l
I

ouF  SuF | 2uF

Lt
—4

QUF 2uF

4=

14F
I__

LF
'__

15.  (B)
Initially potential difference across each capacitor.

V=—22 _200=20y and v, = —22__200-22y
(10+20) 3

(10+20) 3
CV, +CoV,

Finally common potential V =
C +C,
10490, 00,200
V = 30 3 _ Vv
(10+20) 9

16. (D)
The given figure is equivalent to a balanced Wheatstone’s bridge, hence Cy, =6 puF

17. (A
2C_E 2C_L
2C }_ 2C
ZCP — zc B
W—— ', C g
T ={F =
A 2C
e Q T 2
C+C=2C 2C/2=C
20— P yo—e P
= 1 E ZC::E‘. = IZC:: = Cpp=3C
I\:-T_(;-f:-__ ’,' 20
/ Q Q
C+C=2C
18. (D)
ouF 14F 2UF
il ] N
A | 1 1 | B
Lt Iverl 4 5 . =0054F
cC 21 2 2 2
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19. (A

3uF 3uF
| 11 |
A ’—‘l i ||——B
111
=T 4Z4=1= Cug=1pF
CAB 33 3 As =2
20. (D)
3uF 3uF
11 11
1 - .
3uF 3uF A *_prF 6i,ﬁ\“ 4

L [ o
—
SuF

21.  (6)
In series combination of capacitors, voltage distributes on them, in the reverse ratio of their
capacitance i.e.
vV, 3 .
A== e (1)
Also V, +Vg =10 oo (10)
On solving (i) and (ii)
V,=6V,Vg =4V

2. 8
A
2uF

44F
—H "
= C,g =8uF

23. (D)
The capacitance across A and B
5 o

C, 2 ’\
As Q=CV, c, G
5
15uC =2
SuC 2C1><6 c,

— €, =12,10° 20.1x10°°F =0.1pF
115
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25.

26.

27.

28.

29.

Ceq=C1+C,+Cy =(K +1J ggA :[4;1}40:25 uF

(24)

2uF  3uF 4uF 3uF 2

LF
A H| 1 s

U
6/5uF  8uF 6/5 4F
i [ i

e | - | | —5
1 5 1 5 2043420 24
=44 ="—— = Cy=—F
Cq 6 8 6 24 43
(4)

1 11 1

—=—+—+—-—=C_, =1uF

C. 236 “a M

eq
Total charge Q =C,,V =1x24=24C

So, p.d. across 6 uF capacitor = 2_64 =4 volt

(4)
v _CMi—CpV, _ 6x12-3x12

=4 volt
C, +C, 3+6
(3)
C, and C; are in series so equivalent capacitance
_ 2x2 1
2+2

= Now 1uF, 1uF and 1uF arein parallel
Ceq =1+1+1=3pF.

(6)
In series C’:E i.e. C=nC'=2x3=6uF
n
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In parallel C'=nC i.e. C:Q:%:GHF
n

30. (4
The given circuit can be simplified as follows
4k
A I | G

I I ~— - 7'
-~ b
I~ b4

R
.......

||
4uF B

Equivalent capacitance between Aand B is C,g =4 uF
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DACE-IIT . MEDICAL

MUMBAI / AKOLA / DELHI / KOLKATA / GHAZIABAD / NASHIK / GOA / BOKARO / PUNE

T -JEE: 2024 TW TEST (MAIN) DATE: 29/07/23
TOPIC: HYDROCARBONS

Answer Key & Solution

31. (A
Stability is checked by hyperconjugation here. More number of alpha H implies more stable double
bond.

32. (B)

Oxidative Cleavage of >C=C<. Acetic acid forms.

33. (B)
Water addition by anti-Markovnikov’s rule.

4. (A
Dehydrohalogenation by E> mechanism.

35. (A
4,5-Dimethyloct-4-ene

36. (D)
Aromatization of n-Heptane gives Toluene (Homologue of benzene).

37. (D)
Water addition by anti-Markovnikov’s rule.

38. ©
Carbocation mechanism.

39. (D)
Reductive ozonolysis of alkene.

40. (B)
Oxidative Cleavage of Alkyne.

41. (B)
Oxidative Cleavage of >C=C<. Acetic acid forms.

42. (B)
Anti-Markovnikov rule.
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43. (D)
Epoxidation followed by hydrolysis. Anti-addition of two -OH groups.

44.  (A)
Oxidative Cleavage of >C=C<.

45, (B)
Fo>Cl, > Br > |y,

46. (C)
Dehydration via carbocation mechanism. Ring expansion.

47. (A)
Carbene addition to alkene.

48. (B)
Anti-addition.
49. ©

Water addition to alkyne by Markovnikov rule.
50. (B)

51. (0)
CH3CH2CH2CHa. No optical activity.

5. (7)
H 3C
H CH,
H3C
53.  (5)

Two rings, 1 double bond and 1 triple bond.

54.  (2)
(b) & (d)
Hydrogenation reaction s syn addition.

55.  (3)

Three acidic H present.
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56. (5)
Three double bonds and one triple bond.

57. (2
Two acidic H present in acetic acid.

58. (2)
Beryllium and aluminum carbide.

59. (@)
Three double bonds and one ring.

60. (1)
Both OH and triple bond CH will release Hz (Half mole each)
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DACE-IIT . MEDICAL

MUMBAI / AKOLA / DELHI / KOLKATA / GHAZIABAD / NASHIK / GOA / BOKARO / PUNE

T -JEE: 2023 TW TEST (MAIN) DATE: 29/07/23
TOPIC: APPLICATIONS OF DERIVATIVES

Answer Key & Solution

61. (B)

D A
A=(1,0),B=(te")

C=(-te"),D=(-t,0)

A=2te™
A'=0,A"<0att=1

C.omax A= gs.u
e
62. (B)
Draw the graph
63. (B)

Let a+b+c+d=x=e+f+g+h=8-x

Let y=x2+(8—x)2:>y1=0:>x=4

64. (D)
1Y’ 1
Let a=(x+—) b=x+=,02=x"+=+2
X
2 12
. f(x):a b :|a—b|:>‘3[x+l]26
a+b X
65. (D)

Maximum f (x) =2

sin§=1 and sini =1
3 11

CENTERS: MumMBAI / DELHI /AKOLA /[KOLKATA / NASHIK / PUNE / GHAZIABAD / BOKARO / DuBAI # 1



:2n7c+E,
2

WX w]|Xx

=90-+360n similarly 111 =90+360m,(m,nz)

Then m=2,n =8 for smallest +ve solution
Xy = 8910° ..o =8910

66. (C)
Let o, beroots = a+pB=Db
Take oo =2 (..o, are prime b is odd)

=f(2)=0
=2b-c=4,b+c=35
~b=13,c=22

67. (D)

Locus of P is the chord of contact of A w.r.t. circle i.e., 3x+4y—-1=0

68. (A
Draw the graph f is strictly increasing and concave down

69. (C)

—
X
~
Il
|
@,
>
X
\
o

70.  (B)
o x(400-x%) L
f'(x)=———35=0=x=0, x=400°
(x°+200)

1

f*(x)>0 for 0<x <400
1
f*(x) <0 for x > 4003

49 64
f(7)=%’f(8)zm

f(7)>f(8)

. (A
f=tan'2

da -4 1
—=|——+ —— |cosx =0
dx | sin“Xx (1—smx)
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sin X :g(-:cosx #0)

+L:9

1-—

mina = —
213, 2
3
2. (Q)
f(ﬁjzo
2
Iirrs]‘x2 —3x‘+a£0
x=>2

—a<—
4
= |4k|=9

73. ©
0 =2X+2r+mr

A:2rx+%nr2

dA 1
—=0=r=——
dr 4+
74. ©)
Let y=x—-x"
1
Y g pyt_gm x—pi
dx
75.  (B)
PV =P=k/
(oS
V-6
Cost of fuel = S 6><kv3 =f(v)
f'(v)=0=v=9
76. (A
f'(x)>0 for 1<x<2
f'(x)=4x-k, f*(x)=4>0 vx e[1,2]
- f1(1) is the least value of f*(x) in [1,2]
=f(1)>0=>k<4
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77.  (B)
fl(x)>o,f(o):o,f(§j>2
. By IVT, f(c)=2 for some c in (0%)

78. (A
Draw the graph = a>1

79.  (B)

2n—2cos™ —1<x<
cos™(2x* -1) = T ccis X x=0
2C0S X, 0<x<1

f1(0-)>0,f*(0+)<0="B" is correct

80. (D)

<1 solve

l1-a
{«/a+4 _1j303 «/a+4

1-a

8. (2
82. (2

1V
Sl 50
2°x3

Consider

A C AL DU S SR -5 5 j (AM.2G.M)

83. (9)

4 9 16 [4 9 16]
—+ =+ —=(X+y+Z)| —+—+—
Xy 2z

:29+(9—X+ﬂj+(m—x+£j+(m—y+9—xj281
y X z X z y

84. (5)
Let a=ai+bj+ck

B=3i+4j+5k
& [0 B <|ou/|p
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85. (2

Hint:
X +2-\x"+4 4x 4
~ == N = 5 2 apply AM
X +2+X"+4 x++\/x2+2
X X
86. (6)
87. (5
88. (9
89. (3
Hint : Solving them simultaneously and take D=0 we get bzl & a= ! =, then minimize
€ avl-e
nab .
90. (9
Hint: f(-1)=0=a=-1, ', f(X)=1=b=0,c=1
X+1 1-2x
f(x)=—=and f*(x)=
( ) X+2 ( ) x-1
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