Physics

2. (c) Given that, « = 4rad/s?
Centripetal (radial) acceleration, a, = rw?
Tangential acceleration, a; = ra
Ifa, = a, then rw? = ra
w=a=4
w=4= 2rad/s
But,w = wg+at=0+at=at

2 =14t
t_1
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3. (d) The output of the NAND gate will be A - B. The output of the NOR gate willbe A-B+A-B=A-B
The output of the NOT gate will be A. B Thus, the given network is equivalent to a NAND gate.
4. (b) Two coherent sources of intensities [; and [, produce,

maximum intensity, [,y = (\/ﬂ + \/E )2 and minimum intensity, [, = (\/E - \/E)Z in an interference

pattern.
2
Imax _ (V1I; + V1) _Li+L+2/LL
Imin (\/ﬁ_\/g)z L+, —2J/L1,

GiVen Il = 212
Imax 3l +2V2I, 3422
Imin 31, —2v2I, 3-=22

5. (¢)
my
PV = M_l RT; .. @
m; ..
PZ VZ - M_ZRTZ « (11)
Dividing (i) by (ii)

T, M, 32 16

T, M, 2 1

6. (d
Given: g_=_
n
1 R? R 1
nT(R+h)Z R+h vn
VvnR=R+h
RGWn—-1)=h

7. (d) Using Bernoulli's equation,
1 1
P + EPVf +pgh; =P, + EPVg + pgh;

T, T,
P1+EPV1 =P2+EPV2

(given horizontal pipe)
Substituting the given values,

T, 1 2
P+§pv1 =P +§p(3v)

1 9
P, =P+ (Epv2 —Epvz) =P — 4pv?
8. (d)
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I = 100sin 2007t

Peak value I, = 100 A
When I = 100 A, we have
100 = 100sin 2007t
sin200t =1

NS

W = qAV
W =q(V; = Vp)
W =3[V, — (—10)]

90
5 =Vi+10

V; =20V
10. (¢)
k b
T T 2m
Angular frequency,

o =i

- B ()
T Jm 2m

11. (¢) U = %LIZ =%>< (5% 1076) x 22 = 10p ]
12. (a)

M+ m)g—T=(M+m)a

T — Mg = Ma
Adding the above equations,

(M +m)g—Mg=(2M+ m)a

__ me
AT M+ m)
13. (a)
r, X n?
2
;—;‘= (%) = #)?=16
r, =16 x (5.3 x 10711) = 8.48A
14. (b)
P, + P, = 9D ... (i)
27
P+ B, —dPP = T .. (i)

where d = 20 cm = 0.2 m
Substituting value of (P; + P,) in equation (ii) we get
7

2
9_02P1P2=?
0.2P,P, =9 27 _18
2T 575
P,P, = =1
127 0.2x%x5 8

Since P1 + Pz =9 and P1P2 =18
P1 = 3 and P2 = 6
15. (a)
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. (21X .
y1 = agsin (T - u)t) (1)
21X
y, = a,Cos (T —wt+ cl))
21X pL
=3251n<T—®t+¢+§) ...... (i)
From (ii) and (i)

Phase difference = ¢ + g

16. (b) Outside pressure = 1 atm
Pressure inside soap bubble A = 1.01 atm
Pressure inside soap bubble B = 1.02 atm
Excess pressures will be
AP, =1.01 —1 = 0.01 atm and
APg =1.02 -1 = 0.02 atm
Now, AP & = = r o —
r AP
ra_ APg  0.02 2
rg APy 001 1
Now, V = %nr3

=>Voxrd

VA_(rA)3_<2)3_8
Vg \rg/  \1) 1

17. (b) As the angular velocity is constant, the linear velocity changes from 0 to Rw as we move from the axle to the

rm.

Average velocity vay, = RT(”
We know motional e.m.f, E, o = Blv
_ BXRXRw BR?X2mF

Emot - 2 2

= BnFR?
18. (a) For a simple pendulum,

| 1
T=2n|—=> Tx—
g g

When the point of suspension is moved vertically upwards with acceleration a, g becomes g + a. Hence, T decreases.
19. (¢) From Einstein's equation,

hv = eV, + hy,

hc hc v

X2,
case(YA =4V, =V
hc hc .
T—X—ev ...... (l)

case (i) A = 34V, = %

hc hc eV ..
a - Z = ? ....... (11)

dividing equation (i) by equation (ii)




MHT CET 2023 é MHT CET PYQs
— ,

1 1 (1 1)
A A \31 1
1 1 2 6
A A A A
-1 6 2 1
o A9 A 2
> _1 Ao = 54
—_—=— =
Ao A 0
20. (¢)
A
A=mr’=>r= |-
i
bol _ ol
2r A
T
I_2B A
Mo \TC
Magnetic moment m = [A
2B |[A 2BA3/2
= — — X = —
Ho T Hom!/2

21. (c¢) The adiabatic curve is steeper (has a greater slope).This steepness reflects the rapid change in pressure with
volume during an adiabatic process, due to the absence of heat transfer which allows the gas to expand or contract

more quickly in response to changes in volume.
In the given P-V graph, adiabatic process is shown by region AD and BC only as their slope is greater.

22. (a)
I <

5t
S
N G—(GS)+5'
WE=\sta
GS
S+G
GZ
S =
S+G
23. (¢)

V = 100sin(100t)V
I = 100sin (100t n E) mA
3

Comparing these equations with the standard forms, V = V,sin wt and [ = Ijsin wt we get,
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T
Vo=100V,lo= 100x 107 Aand =

VO IO T
P = Vimslimscosd = ﬁ X ECOS§
_100><1oo><10—3x1_25W
V2 V2 z

24, (b) The moment of inertia of the annular ring is
1 2 2

_ 10100 + 25)

5 = 625kgm?

25. (¢)
Ly — Ly = Lya(t; —t1)
xX107°=10x 1.2 x 107° x (45— 17)
xX107°=10x1.2x 107° x 28

x =336
26. (b) Let n be frequency of tuning fork.

Let n4, n, be frequency of wire at tension Ty, T, respectively.
nc VT ... (i)

n; =n-—6...(i0)

n, =n+ 6 ....(ii)

n, [T, [225 15
n, T, 256 16
n—-6 1

n+e6 16 (form (i) (i) (iii)

16n — 96 = 15n + 90

n = 186 Hz
27. (b)

ZZ
E «x ﬁ
Ey (Z%y_  (Mfe
T 7 X2
EHe (n)H (Z )He

1 ><52_25
327227 36
36 36

Ege = —Ey = —E
He =25 M ™ 25
28. (b) We know,

kg T
Mean freepath A =—=> 1 T
\2m d2p

1500d 273

A 373
A =1500d x 373

Bl 273

29. (d)
C
Q
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1 q19:
4tey a

Potential energy U =

qZ

Potential energy at A due to B =

4mEqa
Potential energy at B due to C = —47?: 3
0
Potential energy at C due to A = —47?: 3
0
Total PE=——(q+Q + Q) =0

4TTEQQ

20+q=0=Q=-3

30. (d) For an adiabatic process,
W= nR(T; — Tp)

y—1
s~ RT=1)
(3-1)
Tr = (T — 4K

% MHT CET PYQs
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31. (c) Both the blue and red light have different wavelengths and for interference fringes to be seen, we require

coherent light sources.
32. (a) Using Bernoulli's equation,

L, 1 o8
P +§PV1 + pgh; =P, +§PV2 + pgh,

L, L,
P1+§PV1 =P +§PV2

1 2 2
P—-P, = E(PVZ = pvi)

2%3 .
2 _ y2 — =48x%1 = 3] gl (1)
Ve TVI T 1os 103 - r8x10

From equation of continuity,
Apvy = AV

4 A 5
D_22_ 258
v, A, 10

S 0.5V2 ...... (11)

Substituting (ii) into (i),
0.75v2 =48x10"3=v, =0.08m/s

Rate of flow of glycerine = A,v,
=5x10"*x0.08
=4x10"5m3/s

33. (a)
ne Xe n. xXe
[o = — and I, = —=

From the data given,
[ - (98/100)n, xe 98

=]
c t 100 ©
. 98I,
=C= = 0.98
=1L T 1001,
a 098  0.98
B = = =49

1—a 1-098 002

34. (¢) Given: ¢ = 1.6mand A = %
We know,
Phase difference ¢ = 2%
16m = Zfo:> ¢ 1.6 X 330

330 2 x40x0.01
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f =660 Hz
35. (d) For a body performing U.C.M, a = w?x and
w = 2nf
x=-=.5m
a=4n?*f?x .5=>a=4n%(4)?x .5
a = 32m?
36. (d)
. q 4nnlc
Electricflux ¢ =—=
€0 €
_ 4x314%x(7x107%)? x 40 X 107°
B 8.85 x 10~12
_ 4Xx314x49x107* x4 x107°
B 8.85 x 10~12
_ 4x314%x49x4x10°
B 8.85
=278 x 103 ~ 280 x 103 Wb
= 280kWb
37. (¢)
38. (a)
i =V2A
Bnet - B% + B%
- 5+ G = o)
2R 2R 2R
— | ugiz Ik 1(“01)
4Rz 2\R
1poi _ 1 o2
==0 ==X = Wo
2 R 2 1
39. (¢)
40. (b)
«—50-/— <50+ [+
| 40 60
From the given data,
40 50—1
60 50+1
2000 + 40! = 3000 — 60!
1007 = 1000
l=10cm ,
_GM _GMr; F; _GM _ R
41. (¢) Forr > R, F; = 2 Forr < RF, = R R, X YT
42. (b)

We know T = 211\/%

When 500 g is removed, m = (100 + 300)g = 0.4 kg

R3

2
rir;
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L e




T=2n|—=3
TC k S

2T 3

i voa O

Similarly when 300 g is removed, m’ = 100 g =

0.1
T =2t |— =X

k
21t_

w =
8l
S

—= v (form(i)

V0.4 .
x=T'=

43. (d) Given:

S

=1.5s

3
2
V=ar’+b

= - @r )
E =-2ar ....(0)
By Gauss' law,
E-S5=2
€
4mr2E = X (i)
€0

Total charge (q) enclosed = 43—I:'Ttr3

... (p = charge density of ball )
From (i) and (ii)

P
4mr? X (—2ar) = —mr3
mre X (—2ar) 3801Tr

P

23 =—
a REN

p = —6ag,

44. (c) Maximum energy in capacitor = Maximum energy in inductor

1 1
—CV2 ==LI?
2 2

I?=—V?

<o

Il
<
=l o

45. (b)
46. (b)

MHT CET 2023
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ForAJE, . =hv— o,
For B,Eg . = h(2v) — ¢p
EAmaX _ hV B q)A

Eg, .. 2hv—dp

ba 1
As —=—-> =2
oy 2 b =204
h—¢, hv_,
Amax — (bA — q)A
Ep, .. 2 hv — og 2hv_2
ba ba
_ hv — ¢, ba 1

X ==
$a 2(hv—¢a) 2 .
47. (b) According to mathematical equation R.P. « o telescopes being used in sunlight to observe celestial objects,

practically there is no control on wavelength incident ( A ). Hence, using objective lens of large aperture is
effective way to increase R.P. of telescope.

48. (b) The energy stored in the inductance is U = %le

1
U:§X1X12 =0.5]
This energy must be transferred to the capacitor.
Energy stored by a capacitor U = %CV2

1 1

~CV? = - LI?

2 2
[\2 2

1
c=1() =1 () = aur
v 500 a
49. (b) Frequency of n™ harmonic of a closed pipe

£ = nV
"L 2n-1)V
Frequency of different modes of vibration in a closed pipe f;,— %
1

Frequency of 2"¢ overtone, f; = % (n=23)
1

In a closed pipe, the number of nodes and antinodes are the same. Hence, there will be 3 nodes and 3 antinodes.
50. (a)

fl 1
T=2n|—=> Tx —
T IMB 7B

Given ,, = 300sc./min=T; =2s

T _ B

T, /B,

NOW, Bz = Bl + ZB]_ = 331

T, B, 1 1 2
(P A I e &

Chemistry
51. (¢)

52. (b) In bec unit cell, (g x 8) +1=2
53. (¢)
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NH-_ .
N - L0
H,C e’
5 ls. '?1 — 10, £ NHCHpr COF
2 CH; - CH 2 P
2—CH;
Y B
e-Caprolactam (n molecules)
54. (a)
55. (d)

—iso— HOOC—-CH;); COOH

Adipic Acid
cyclohexene

56. (a) Cell representation:

Pbes)[Pb{iiny||Ag 10w A8 ()

Reaction: Pb(s) + 2Ag 5 om) = Pb{1iy) + 2A8(s)
Nernst equation at 25°C :

. 00592 [Pb**]
Ecen = Ecen — > logyg A2

. 0.0592 1
Ecen = Ecenn — > logyo 100
. 0.0592 _2
Ecen = Ecen — 2 logy, 10
0.0592

Ecen = Ecen — — X (=2)
Ecell == (Egcll + 00592)V
57. (d)
Swartz reaction:
R — Br+ AgF - R—F + AgBr
(Alkyl fluorides)

58. (b) According to Lewis theory the bond order is equal to the number of bonds between the two atoms in a

molecule.
C = 0 has bond order 3.
59. (d)
R H H

C=C + H; -L)R—é—CI?—R
|

R R 1I1 H
(Vegetable oil) (Vegetable ghee)
Reactant = liquid
Catalyst = solid

60. (b)
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HC=CH,
H,C=CH-CH=CH; + -,
1, 3-Butadiene Styrene

CH;-CH = CH - CH,- CH- CH;

Buna-S
61. (a)
62. (b)

CH,l CH,l
CHsNH, - (CHy)NH -

A
+ p—
(CH3)3 N CE;I (CH3)4 N7I

63. (d)
[Ao]
kt =ln——
A
1 100
0.02303 hour ~ Xt = 1nﬁ
t = 69.88 hour =~ 70 hour
64. (¢)

A 2N

Hy CI {/' \(|j] L, C
I / ‘
N—CH'_)—CH:—N (EDTA)

65. (d) Let us consider the mass of each gas = 1 g Order of molecular weight of the given gases: H, < N, < 0, <
Cl,
The order of no. of moles: H, > N, > 0, > Cl, From ideal gas equation, n < V
Volume occupied by the gases is as follows:

H, > N, > 0, > Cl,

At constant temperature, (Boyle's law)

1
P« —
|4
Since volume occupied by Cl, gas is the least, Cl, gas exerts the highest pressure.
66. (b)
nxM
P= 3N,
a® X NA
nxM 4x27gmol™?!

3 = =
pXNp 16x%x10%22 gcm=3 mol?
V=a%3=6.75x10"2 cm?
67. (b)
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[ Salt ]
[ Acid ]
[ Salt ]

pH = pKa + log

7.2 =6.2+log

[ Salt]
[Acid ]

[Acid |

1 =log
[ Salt ]

= 10g10 10

[ Acid ]

% MHT CET PYQs
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68. (d) Based on the extent of the intermolecular forces the observed order of boiling points of isomeric amines is:

primary amine > secondary amine > tertiary amine.
Hence, n-butyl amine has the highest boiling point.
69. (d)

CH;~Br+ —>— ONa"» — 0 CH,

methyl bromide 2-Methoxy-2-
methylpropane

70. (¢) The decomposition of NaCl into Nas) and Cl,( ¢) is not spontaneous as cell potential for the process is

negative.

71. (d) As the number of unpaired electrons in 3d orbitals increases, the number of oxidation states shown by the

element also increases.
Zn = [Ar]3 d1°4 s? shows only +2 oxidation state.
72. (a)
73. (¢)
InFCC ,v2a=4r
a

22
a =2x+v2x139pm=3.93x107% cm
74. (a)
75. (b) For a basic buffer,

[ Salt ]
pOH = pr + 10gm
0.5
= 4.730 + log (ﬁ)
= 4.83
76. (¢)
AU =q+w
= 605+ (—380)
= 225]
77. (a)
78. (¢)
o cell constant
Conductivity =-—————
Resistance
0.33cm™?
LY
=0.0110"'cm™?
79. (a) Zn belongs to period 4 and group 12 of the periodic table.
periodic table.

Zn( ground state ) = [Ar]3 d1°4 s?

Zn?* ( excited state ) = [Ar]3 d°
80. (a)
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CH; — CH; — Br+ CH3; — CH; — CH, — Br + 2Na
Bromoethane dlyl Bromopropane
‘ ether

CH3(CH2)2 CH;+ CH3(CH2)3CH3 T CH3(CH2)4CH3
(Butane) (Pentane) (Hexane)

81. (b) Let oxidation number of P in PFg = x
x+(6x-1)=-1

X =45
Let oxidation number of V in V,03~ =y
2+ (-2x7)= —4
y =45
82. (¢)
ATf = Kfm
AT; 0.93K _
m = = = 0.5mol kg™!

K¢ 1.86 Kkgmol?

83. (a) The pH of a solution depends on the hydrolysis of a salt. Except NH,CN, all the other salts are products of
strong acids HCl or HNO5. Hence, NH4CN turns red litmus blue as HCN is a weak acid.

84. (¢)
O Q)
I [

R-C-Cl + H,O » R-C-OH + H(CI

Acvl chlornde Carboxvhe Acid

85. (a)

1 d[ N,O d|O
Rate of reaction S [Nz 5]= [0-]

dt dt
d[O 0.02
(0] =——=0.01moldm3s~!
dt 2

86. (a) [Co(NH3)sH,0]Cl;

NH3, H,0 = Neutral ligands

SCN~, en,NO;,CN™ =anionic ligands.

87. (d) An alkane will exhibit five structural isomers when there are 6 moles of carbon atoms present in it. The

structural isomers of alkane C4Hq,4 are as follows:

H3;C - (CH,)4 — CH; H3;C - CH - (CH;), — CHj

Hexane l
CHj
H;CCH,; - (|:H ~ CH,CH; '2-Methylpentane
CH; ' CH,
3-Methylpentane ’
H3C - (|3H — CH - CH;

ICH3 CH;

HsC — C — CH,CH; 2,3-Dimethylbutane
CH;

2,2-Dimethylbutane

88. (b)
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CH3MgBr —*2 (CHj),Cd + 2Mg(CI)Br

0
(CH;),Cd —=522 5 2CH;-C-CH;
(A) (B)
(Propanone)
89. (a) Arrhenius equation k = Ae Fa/RT shows that, as the temperature rises, % decreases. This

causes an increase in e “Ea/RT which increases k and the rate of reaction.
90. (d)

91. (d)

(1)?
E, =-218x10"18 OF ] (For Hatom, Z = 1)
=—0.136 x 10718
92. (d)
93. (¢)

Ne = 10 = 1522 s22p®
0%~ =10 = 1s%25s22p°
Nat =10 = 1s22s2%2p®
Na=11=1s%2s?2p®3s?

94. (d) ; OH (tert-butyl alcohol)
95. (a) ns?np° is general E.C. of halogens I has outer E.C. as ns?np®

96. (a)
Number of moles = 5 = - o mass (&)
molar mass
For acetic acid, M = 60 g mol ™.
-1
5 molx60 g mol -03 kg
1000
97. (c) Relative lowering in vapour pressure

AP P°—P WM,
PP 2T wM,
640 —P _ 2x78

640 50 x 64
640 — P = 640 x 0.048

Mass in kg =

P =640 —-31.2

P = 608.8 mm Hg
98. (b)
W = -—PAV

=—-2%10°Nm™2x200x 107° m?
= —40.0] = —40.53]
99. (b)
H:C=CH - fH — OH = 2° Allylic alcohol
CH;
CH, =CH—-CH, — OH = 1° Allylic alcohol
CH, = CH — C(CH3), —OH = 3° Allylic alcohol
CH; —CH=CH-CH, —CH, —-OH
= Not allylic alcohol
100.  (d) Copper pyrite = CuFeS,
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Mathematics
101.  (c) Given cartesian equation of line is
4x—3z+5=0,y=2
=24x=3z—-5y=2

5
=>4x=3(z—§),y=2
5
X %273

> — =
3 4

The given line passes (0,2, g) and the direction ratios are proportional to 3,0,4.

,y=2

The vector equation is
5. N
r= (Zj + §k) + A(31 + 4k)
102.  (c) There are 3 books on physics, 2 books on Chemistry and 4 books on Mathematics.
All Physics books and Mathematics books are kept together.
All Physics books will be considered as 1 unit and all Mathematics books are also considered as 1 unit.
Physics, Mathematics and 2 Chemistry books can be arranged in 4 ! ways.
Also, 3 Physics and 4 Mathematics books can be arranged themselves in 3! X 4 | ways

Total number of arrangements = 4! X 3! X 4!

= 3456
103. (d)
X
x=0" |x| + x2
X

x=0" —X + X2

R.H. L. = lim ——
x—-0% |X| + x2
X

im
x-0+ X + X2
1
= lim =1
x-0t 1+ x
= L.H.L. # R.H.L.
Limit does not exist.

104. (a)
a=21+j—2kandb=1+]
lal=V4+1+4=3

I P .
axXxb=|2 1 —2[=21-2j+k
11 0

axbl=V4+4+1=3
Angle between ¢ and 2 X b is g ... |Given]
. m |(@axb)xTt|
6 [axb|[
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105.  (d)
cos(2cos™t x + sin"1 x)

= cos[(sin™*x + cos™! x) + cos™
T
= cos (E + cos™?! x)

1]

= —sin(cos™1 x)

= —sin (sin_1 V- xz))
e

106.  (b)
T
tan"1(2x) + tan"1(3x) = 1
= tan-1 [ 2x + 3x T
M T 2oEl T 4
5x . i "
= = — =
1—6x2 4

=>6x2+5x—1=0
=>x+16x—-1)=0

1 1
= = — =
X or x G
But, x>0

_1

=%

A is a singleton set.

107.  (b) Given equation of pair of lines is
x2+2hxy +2y2=10
A=1B=2H=h

Let the slopes of the lines be m;, ms.

—2h 1
m1+m2=T,m1m2=E
. mq 1
Given — = —

m, 2

1
3m1=§m2
1
= — X = —

2 M2 7 M2 =75
=>m%=1
$m2=i1
ml—_z

—2h
Now, m; + m, = —




: GP MHT CET 2023
| edu .
1
whenm; = E,mz =1
—2h
m;+m,; =——
b= -3
2
-1
Whenm; = > ,my = —1
N —2h
mpTm; = 2
-1 1= 2h
2 )
b 3
T2
3
108. (@y=e*(22)
Taking log on both sides,

3
x—4)4
X+ 3

logy = log e4x<

E

X — 4\4
logy = loge™ + log (X - 3)

logy = d4xlog e 41 (X_4>
ogy = 4xloge + Zlog(———

logy = 4x + -1 (X_4)
08y = 4x+ 108\ T3

Differentiating w.r.to X on both sides,
1dy_4+3>< 1 d (x—4)
ydx 47 (x—4) dx\x+3

x+3)

(X+3)X<(X+3)—(X—4))

Xx—4 (x+ 3)?

( 1 )X<x+3—x+4)

X —4 x+3)

=2)65)

X X
x—4 x+3
21

4(x—4)(x+3)

ldy
y dx
ldy
y dx
1d

1dy _,
y dx

dy
2 —vl4
dx y[ *
109. (o)

4+
4+

3
4
3
4
3
4

f): MHT CET PYQs
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110.

111.

Letl= 3% .3%dx
Let3* =t
3*log3 dx = dt

3¥dx = dt

log 3
1
— t._— .
I=/3 o3 dt

1
B log 3
1 3t
= X
log3 log3
33"
[=——
(log3)? " ¢
(a)
£(x) = 1+ cosmix
(g = (1 — x)?
f(1) = limf(x)
x-1
_ i 1 + cosmx
~ (1l —x)?2
Putl—x=h
=>1—-h=x
Asx—>1,h->0
1+ cosm(1l —h)

[ 3tdt

+c

» f(1) = Jim 2

— i 1 + cos(m — th)
N hl—r>r(1) mth?
1 — cosh

(a)
f(x) = 3sinx — 4sin3x
= f(x) = sin 3x
= f'(x) = 3cos 3x

For f(x) to be increasing,

f'x) =0
= 3cos3x =0
= cos3x =0

MHT CET 2023
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largest length in which f(x) is increasing

T —Tt T
ZE_(?)=§
112. (a)
a[(bxc)x(@+b+70)]

[(bxa+bxb+bXxc+cxa+cxb+cx0)
(bxa)+a(bxc)+a(cxa)+alcxb)

[a b cl+[a ¢ bl
El

a
a

b ¢l-[a b @

=0

1 m 1
113.  (d) Volume of the parallelopiped formed by vectorsisie,V=|0 1 m[{=1-m+m3
m 0 1
Vo 1i3m? dzv—6
" dm M qaz d_ m
For max. or min. ofV,—V =0
1 dm
2 _Z
m=3
1
m=—
. V3
d<v 1
F—6m>0form—\/—§

~ Vis minimum for m =

114, (da=1i—-7+2kb=21+4j+kandc=mi+j+nk
a and C are orthogonal

a-c=0

m()+ MDD +n2)=0

m—1+2n=20

m+2n=1 .... (i)
Also, b and ¢ are orthogonal

b-t=0

2(m)+4(1)+n(1) =0

2m+n=—-4 ... (ii)
Solving (i) and (ii), we get

m=-3,n=2

(m,n) = (-3,2)
115. (o)

al=
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Let] = f log(1 + x)1** dx

I =f (1+x) -log(1 + x)dx

Putl+x=t
dx =dt

I:f t-logt-dt

=1 tf tdt f(dl t f tdt)dt
=108 dtog

=logt e f 1><t2 dt
=08t t 2

=1 ttz 1ftdt
T8 TS

t2  t2

=logt5—z+c

2
,logt t

=t*———+c

2 4
_tz[l ¢ 1]+
—2 og 2 C

(1+x

[= > )2[log(1+x)—%]+c

116. (a)

X + 2\2
— X
I_f(x+4) e’

X2 +4x+ 4\
(W) N
L [X&+4) 4
[(x+4)2 +(x+4)2]dX
=fex[ X i ¢ 2
x+4) (x+4)

o X
=€ (X+—4) +c
o [J (f(x) + £ (x)e* dx = e¥f(x) + ¢)]
117. ()
1 1 3

+ =
b+c c+a a+b+c
atb+c a+b+c 3(@+b+o)

+
b+c c+a a+b+c

=J
=J

]dx

b
+1+ +1=3
c+a
a b

b+c+c+a
= a(c+a)+bb+c)=(b+c)(c+a)
=ac+a’+b?+bc=bc+ab+c?+ac
=>a?+b%2—-c?=ab ...(~i)

By cosine Rule,

b+c

= =1
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co a% +b? — c? ; _
cosC = 5ab ... (form(i)

co ab
cos =50

> C==
cos >

5 +a?z+1

a=3
_—2+2(3)i_—2+6i

3241 10
L, _Cl+3i
2575
L, _—1 3
2% 7%
119. (0

(i) Probability that the first ball is black and second is red.
Total number of black balls = 6

Total number of red balls = 4

Probability of getting black ball in first draw = %,

Now, number of black balls = 9 and
Total number of balls = 13

- Probability of getting red ball in second draw = 113.
(i1) Probability that both the balls are red.

Probability of getting red ball in first draw = %.

Now for second draw,

Number of red balls = 7 and
Total number of balls = 13.

- Probability of getting red ball in second draw = %
. Total probability of drawing red ball

_(6)(4 4 7)
=\10 E)+(EXE
_24+28

130
26

65
120.  (b)
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f(x) =sin|x|— |x]| + 2(x — m)cos |¥|
f(x) =sinx—x+2(x—m)cosx,x=>0
= —sinx+x+ 2(x —m)cosx,x < 0
Now,
f'(x) =cosx—1—2(x—m)sinx+ 2cosx,x =0

= —cosx+1—2(x+ m)sinx + 2cosx,x < 0
f(0*) =cos0—1—2(0—m)sin0 + 2cos0 = 2
f(07) = -—cos0+1—2(0—m)sin0+ 2cos0 = 2
f'(o*) =f'(0")=2
f(x) is differentiable at x = 0
f(x) is differentiable everywhere.

k=¢
121.  (¢)
Given,
f(x) =f(a —x)

g +gla—x) =4
Letl = f f(x)g(x)dx
0

:faf(a—x)~g(a—x)dx
0
o AECRCRFE
=4 f(x)dx — f d
|| fooax— [ 69gcods
2
[=4 f(x)dx — 1
|| foods
21=4. f(x)d
|| foods

=2 fa f(x)dx
0

122. (o)
V3secx + 2 ; 0
= secx = ﬁ
—V3
= COSX = —
i 51
= COSX = COS (T[ —g) = cos—
s 7T
and cosx = cos (T[ + g) = cos—
The principal solutions are %ﬁ and 7?“

123. (o)
T
tan~ ! /x(x + 1) +sin"1yx2+x+1= >

tan™!/x(x + 1) is defined when
X(x+1)=0 ....(D)

sin"14/x2 + x + 1 is defined when
xx+1)+1<lorx(x+1)<0...(ii)
From (i) and (ii),
x(x+1)=0orx=0and —1
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Hence, number of solutions is 2.

124. (b)@+Ab)=R2—-Di+ 2 +20)]+ 3+ A)ﬁ

Since a + Ab is perpendicular to €
(@a+Ab)-c=0
>2-VDB)+2+20)(1)+B+1)(0)=0
=26—-31+2+21=0

=>A=8
125.  (d) Given differential equation is

d .
d—i =(x-y)? ...3)

Letx —y=t
dy dt
dx  dx
dy_1 dt
dx dx
From (1)
1 dt_t2
dx
dt
1-t2=—
dx
dx = ! dt
T1oe

Integrating on both sides, we get

1
f dxzj 1_t2dt

_1 1+t+
x =-logiz—| +¢
_1 1+x—y|+
x_20g1—(x—y) c
_1 1+x—y
Sl vy
Buty(1) =1
c=1

_1l |1+x—y|+1
X T Tty

1_1l|1+x—y
X TR T Ty
5 =1 1+x—y
(*x )_Ogl—x+y
> -1 ‘_xﬂ"—z 1

08|y =y 26— D

126. (b)
fx) =7a-(bx¥?)
x =2 3
=1-2 x -1
7 =2 X

=x(x2=2)+2(—2x+7) + 3(4 — 7x)
~ f(x) =x3-27x+26
Now, f'(x) =0
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=3x2-27=0
=>x?=9
=>x=13
f""(x) = 6x

=f'(x) =18 >0
~ f(x) has local minimum at x = 3.
a =31-2j+3k
b =-21+3—k
a-b =@i-2j+3k) - (-21+3)—-k)
=3(-2)+ (-2)(3) + 3(-1)
=—15
127.  (a)

5><(E><E):?(B+E)

128.  (a) Given: f(x) = ~—
v f(f(x)) =x
a—f(x)
Tarix)
a—X
:>a_(a+x)_X
a—x\
a+(a+x)

a’+ax—a+x

=>a2+ax+a—x_
=@ —-a)+@+Dx=@%*+a)x+(a—1)x?
>@-Dx*+ @ —-1)x—a?’+a=0
s@-Dx2+@+1x—al=0

This is possible whena = 1

1—x
f(X):l+x

= -(3)

|
Ul =

I
Ul ooy -
I
o
I
=y
Ul

129.

~_~
)
~




MHT CET 2023 é MHT CET PYQs
[

plag]|r|qAr | ~(@ATr) | qV~(qAT)
T|T|T T F T
T |T|F F T T
T|F|T F T T
T |F|F F T T
FlT]|T T F T
F|T|F F T F
F|F|T F T T
F|F|F F T T

From above table, p V~ (g A1) isfalse,ifp = F,q=T,r=T
130.  (b) Let (mi, mi) lie on the circle x2 + y2 + 2 gx + 2fy + c = 0

wherei = 1,2,3,4
2

1 2f
(ml-)z + (;) +2gmi +E+C =0

i i

2 1 2f
= mj +F+2gmi+g+c=0

1 1

= m{+ 1+ 2gm} + 2fmj+ cm? +2=0

= m +2gm’ +cm? +2fm; + 1 =0
my, my, M3, my are roots of the above equation product of roots = g = % =1
m;m,msmy =1
131.  (d) Given equations of lines

x+@-1y=1

2x +a’y =1
Slope of x + (a — 1)y = 1is a_——ll and slope of 2x + a’y = 1 is;—f
Given lines are perpendicular
Product of slope = —1

-1 -2
(a—l)X?:_1
2
=>a2(a—1)=_1
s>a%—a?=-2

=>a®-a*+2=0
s> (a+1)@—-2a+2)=0
sa=-1,a*>-2a+2=0
=>a’—-2a+2#0..[-a€R-{01}]
a=-1
. Equations will be
x—2y=1
2x+y=1
. Point of intersection is G, _?1)
Distance of point of intersection from origin
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132.  (d)
d

xd—z =y(ogy —logx + 1)

5 % _ %[log (%) +1]..00)
Putv = %

o2 = y(logv + 1
Y xdx—v(ogv )

22 logy +
v xdx—vogv v

dv_l
xdx—vogv

1 dx
d —_—

vlogv x
Integrating on both sides, we get

1 dx
f dv= | —
vlogv x

log(logv) = logx + ¢4

log(logv) = logx + log c where, ¢; = logc
= log(logv) = log(xc)

= logv = xc

LAY
= log (;) =cx
133.  (d) Let 0 be the temperature of ball at any time ' ¢ .

dgoc 6 — 20

Tt ( )

=>d9— k(@ —20),k>0
dt_ ( )'

Integrating on both sides, we get

log|0 — 20| = —kt+c

whent = 0,0 = 80°
c =log60 ,
log |6 — 20| = —kt + log 60 ™ - (0
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Whent=15,0 = 60°
log40 = —5k + log 60
= 5k = log 60 — log 40

3
= 5k =log (E)

:>k—11 (3)
~ 5 %8\2

-1 3
log|6 — 20| = ?log (E)t +1log 60 (form(i)

when t = 20
-1 3
= log |0 — 20| = ?log (E) 20 + log 60
3
= log|0 — 20| = —4log(§> + log 60

2 4
= log|0 — 20| = log(§> + log 60
log |6 — 201 = 1 (16><60>
og | | =log{—53
log |60 — 20| = log(11.85)
6 —20=11.85
6 =11.85+ 20

6 =31.85
The temperature of ball after 20 minutes is 31.85°C

134.  (b) Given that
P(X =x) = k(x + 1)57%, where X = 0,1,2,3, ...(1)

Since, Z PX=x)=1
x=0

L |

=k x+1D)57*=1
;
> k[14+206B) +3(5)2+40GB)3+]=1

oo o)

+...]=1

1
1 1X§
= k X 1+ 12 =1
1—-= _1
5 (1-3)
=>k><25—1
16
=>k—16
~ 25
Px = 0) =220+ 1)(2) (Forme
X= )—25( ) z (form(i)
_ 16
~ 25

135.  (c) Equation of plane passing through (3,1,1), (1,2,3) and (—1,4,2) is
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x—3 y—1 z—-1

1-3 2-1 3-1|=0

-1-3 4-1 2-1
x—3 y—-1 z-1

= -2 1 2 [=0
—4 3 1

= (x=3)1-6)- (@ -D(=2+38)
+(z-1D(-6+4)=0
= -5x-3)—-6(y—-1)—-2(z—-1)=0
= —-5x+15-6y+6—-2z4+2=0
= -5x—6y—2z+23=0
=>5x+6y+2z—23=0
136.  (d) Let a, b, ¢ be the direction ratios of the required line.
Since the line is perpendicular to the lines with d.r.s. 1,2,3 and —3,2,5.
a+2b+3c=0....(0)
and —3a+2b+5c=0 .... (i)

=2=2 =2 [From (i) and (ii)]
Equation of the required line is X;—l = y_;: = %

137. (d)
y = asinx + bcos x

Differentiating w. 1. t. x, we get

dy .
—— = acosx — bsinx
dx
~ Now,

dy 2
2 _
Y +(dx>

= (asinx + bcos x)? + (acos x — bsin x)?

= a%sin? x + b? cos? x + 2ab sinxcos x + a®cos? x
+ b? sin? x — 2ab sinx - cos x

= a%(sin? x + cos? x) + b2(sin® x + cos? x)

= a? + b?
2

2 dy\" _ 2

y°+ (dx) =a“+b
Here, a, b are constants.
oyt 4 (%)2 is also a constant.
138.  (d) Since f(x) satisfies the Rolle's theorem, f(1) = f(3)
& 14+b+a+5=27+9+3a+5

= 2a+8b=-26

=a+4b=-13 ...(0)

f(x) =x3 +bx? +ax+5
o~ f'(x)=3x*+2bx+a
Now, f'(c) =0

1
=>f’(2+—)=0
V3
3(2+—2) +2b(2+ ) +a=o0
= — —|+a=
V3 V3
3(4+4+1)+4b+2b+ 0
= —+= —+a=
V3_ 3 V3

2b+12
S>a+4b+-—"+13=0

V3
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= —13 + ij;z + 13 = 0 (form(i)

2b+ 12

75 =

=>b=-6
Substituting b = —6 in (i), we geta = 11
139. (o)
Let X : be the number of defective bulbs Possible values of X is 1 .
Here,

n = number of bulbs picked = 10.
Let P (probability of getting defective bulb)

=10% = !
IR
_q _q 1 9
=27 P= 710" 10
Probability that at least one bulb is defective = 1 — P (getting 0 defective bulb)
=1-PX=0)

= 1- 19, (p)°(q)!*
10

9
=1—1x1><<—)

10
910
-1-(2)
10
140.  (c) Let p: work is finished on time
q: contractor is in trouble
Given statement is
~pP—q
=pVvq
i.e., Either the work is finished on time or the contractor is in trouble.
-1(z3) _
141.  (b) Let cos ( - ) =x
-3

= C0SX = —
5

/ -3\% 4
sinx =+/1—cos?x = 1—<?) =%

-3
- sin <2cos‘1 <?)> = sin 2x

= 2sinx - cosx

—2><4><_3
B 575
=24

25

142.  (d)

B 1—sin"1x
= 1+sin71x

Differentiating w.r.t. x, we get
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dy d 1—sin"1x
dx  dx\.1+sin"1x

1 d (1-sin"1x
- 1—sin-Lx . E<1 + sin™! x)
2T sz
_ V1+sin7Tx
2vV1—sin1x
(1 +sin"1x)- ;—x(l —sin"1x) — (1 —sin™?! x);—x(l + sin™1x)

(1 + sin~1x)?

V1 +sin~1x

2V1 —sin"1x

(1+sin71x) x -1

i
(1 4+ sin1x)?2
1
_ V1+sin7lx ><1/1 — 2
~ 2VI—sin1x (14 sin~1x)?
dy (—1)V1+sinT1x
dx +1—sin"Ix- (\/1 —x2)(1 + sin~1x)?
( dy) B —1V1+sin~10
dx/x=0 (V1 —sin'0)(V1 —02)(1 + sin~10)?
-1
(@A +0)

d
. (-y) —[5
dx x;x=0

1
V1 — x2

—(1-sin"1x)-

[-1—sin"tx =1+ sin"1x]

f): MHT CET PYQs
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143.  (b) The feasible region lies on origin side of x + y = 12 and 2x + y = 20 and it is in the first quadrant.
y

20Y (0, 20)

x+y=12

The corner point of the feasible region are 0(0,0), B(10,0),C(8,4),D(0,12).

At 0(0,0)z =10(0)+6(0) =0

At B(10,0)z = 10(10) + 6(0) = 100

At C(8,4)z =10(8) +6(4) = 104

At D(0,12)z = 10(0) + 6(12) =72

Maximum value of z is 104 at it occurs at C(8,4)

144.  (c) Line is perpendicular to normal of plane
> @i—-j+3k)-Ui+mj—-k) =0
=22l-m—-3=0....(0)

(3,—2,—4) lieson the plane Ix + my —z =9
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3l-2m+4=9

=3l-2m=5....(ii)
Solving (i) and (ii), we get

l=1,m=-1
I?+m?=2
145. (a)
x = 50, Standard deviation =5
n =100
Mezan x =50
Xi

S Z x; = 5000 ... (i)

x_2 X; 2
Now, standard deviation = \/2 1 _<Z 1)

Y x? 5000\
-5= oot (o)

100 \ 100

Y xf
= 25 = 100

2

25 9542500
100

S Z x? = 252500
146. (d)
147. () Letl =/

Puttanx =t

— (50)?

dx
3-2cos2x

x=tan 1t

dx

_dt
T 14 t2
1-— 1

1+t2
dt

1 _f 1+t
: - — {2
3_2<1 t)

1+t2

cos2x =

B dt
- f 3(1+t2) —2(1 —t2)

_f dt
T ) 34+3t2—2+2t2

_ J dt
) (EY2 + (1)?

R
—\/gtan (V5t) + ¢

1
-1 =-—tan"1v/5tanx +c

V5

-1
Comparing with fan”_f(x)

Vs

f(x) = V5tan x

f(z) = \/gtanz =5
4 4

148.  (b) Given equation of curve

, we get
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yx—=2)x—3)=x+6

x+6
Sy=———#++
(x—=2)(x—-3)
v x+6
y_x2—5x+6

Differentiating w.r.t. x, we get
dy  (x*-5x+6)(1) - (x+6)(2x —5)

dx (x2 —5x +6)2
_ x*—=5x+6—(x+6)(2x —5)
B (x2 —5x + 6)2
dy  —x®—12x+36
dx  (x2—5x+ 6)2
AtY-axis,x =0
dy  —(0)*—12(0) + 36
dx — (02-5(0) +6)2
_ 36
36
=1

The equation of normal is
y—1=-1(x—0)
Le,x+y=1
. . 11 g .
Option (B) i.e., (E’ E) satisfies above equation
Normal passes through (%, %)
149. (c¢)Leta= Cxi— 6] —3kandb = x1 + 2j + 2Cxk
Angle between a and b is obtuse.
a- b <cos180°
a-b<o
Cx?2—12-6Cx <0
=>Cx2—6cx—12<0
=(C<0andD<O0
= C<0and36C%+48C<0

= C<0and3C2+4C<0
= (<0,C(3C+4)<0

4
=>C<O,—§<C<O

o= (-4

150. (d)
A= [—34 _21]
1
= omaly
...[IfA=[Z Z and ad — bc + 0, then
B 1 _
Al:(ad—bc)[—dc ab]']
_1[2 1
214 3
1
AT =

N| WN]| =
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