. (¢) Shunt resistance, S =
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PHYSICS
(d) Given: P = ¥

Z
Percentage error is given by,
AP  3Ax Ay 2Az
—_— = 4 —
P X y Z
=(3x0.6)+3+(2x1.3)
=18+3+26=74

AP
?% =7.4%
(d) W = qAV
W =q(Vg —Va)
W =q[V—(-5)]
A\
Z=vV+5
q

w
V=——5

q

(c) Using the law of conservation of energy,

~mvZ = > mvE + 2mgl
2mvl—zmvz mg

~vi=vi+4gL ..(»0)

Maximum tension, T, =

= ....[From (i)]

v3 — gL

« 3v3 — 3gL = v + 5gL
. 2vs = 8gL

v3 = 4rg = 4gL

v vy, = ,/4gL

G

()

Given that, [; = >

100
G G
5
N S T
@T=rfxF=|4 -3 o0
5 —10 0

=1(0 — 0) —§(0 — 0) + k(—40 + 15)
= —25kN—m

f): MHT CET PYQs
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Magnetic field produced by two wires

Moly Kol2
B, =—and B, =—
1 2nX 2 2nX

From Figure,

Bnet:VB%+B%=%VI%+I%

Also, using Pythagoras theorem, 2X? = 5 X 5

< 5
=—CIn
V2 ,
4t x 10~
Bt = T V42 +32=2/2x1075T
2T X —= X 1072
V2

7. (d)E =eAc T*
But for sphere, A = 41R?
. E =e(4nR*)oT*

E; RIT}
E, R3T#
~E_ RT*
T E, (2R)2(2T)*
~ E, = 64E
8. (b)R =800

&~ Xy, — Xl =170 — 130] = 60Q
Z = /R + (X, — Xc)? = /802 + 602 = 100
R __ 80
~ Power factor, cos ¢ = == 0.8
9. (a) We know,

T=2n\/1g=\/§s

g, =g+ % = % ... ( lift accelerating upwards )

1
o Ty = 2“\/43_; =LV3 . g =4g/3)

" T2 = 15 S
10. (b) When the three inductors are connected in series, their equivalent inductance (L) is given by,
Le = Ll + LZ + L3
=L+L+L=3L
o Le = 3 L
2
The energy stored U = %le = %

11. (a) Using Rydberg's formula,

1_R 1 1

A |n? nd

—=R[5-% (< 1y = 2 and n, = 3 for Balmer seri
o Nz Tzl (WD =zandng = S for almer series)
1 5R

A 36
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...(* n; = 3 and n, = 4 for Paschen series)

1 A, 5R 144
H—=X—==—X—=—
N1 367 7R
A 20
N7

ew

12.0)L=Land1=3=
2T

T 2T
Now, M = [A
M= ew R2 = ewR?
CETE™ T
e nh enh

Y

s M X = —
2 2mmR?  4mm

) L 4mm nh_2m

Sy

enh % 2m e
13. (b) Given: V, =2V,,y =2

For gas y subjected to adiabatic process,

PV =PV

P, VY 3

5, = (71) =(2)z=2V2

. P, = 2V2P,

For gas Z subjected to isobaric process,

P
P1:P2 OI‘P—:=1

For gas X subjected to isothermal process,

PVi=PRV,
Py _V, _ _
P—Z—Vl—ZOI‘Pl—ZPZ

- Ratio of initial pressures is 2: 2v/2: 1
14. ()W = LI
IfI=1A
~L=2W
15. (b) Apparent frequency for source moving towards a stationary observer is given by,

w =n[]
As the source moves towards the observer, frequency increases, hence wavelength decreases.
16. (¢) hp, = hqgrq
) _hprp 24 Xrp
Fhe = =g, T3
17. (b) We know
Fourth overtone of a closed pipe is
(2n+1)V. 9V
T
Fifth overtone of an open pipe is given by
(n+1V 3V
T, T
Given: f. = f,
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9V 3V
> —=—
4. 1,
l. 3
l, 4
18. (a) Initially, C; = =2
After inserting dielectric,
Agg
C2 = —t
d—t+ K
_ Ag
d—t+y
Given: C; = C; +50% of C; = C; +5C; =>C;
) Agg _ 3 Ag
"3d-3t+t 2 d
3
. 3 3
" 3d-2t 2d
~2d=3d-2t
2t=d
(= d
| ;mzz mv?  Gm 2
O-@ em="0om ="
_|Gm
C ] 4r
20. (d)

21. (¢) In reverse biased condition in a p — n junction, the width of the depletion region increases which leads to an
increase in the electric field strength. Thus, the correct answer is electric field strength is maximum in the
depletion layer.

22,(b) Length of first rod at temp. t = 1; + 1,01 At
Length of second rod at temp. t = 1, + 1,a,At
Length of second rod - length of first rod = (I, — 1;) + (I, — 1;01)At
Difference in length is independent of temperature.

-~ Coefficient of At must be zero.
~ o, =l =0

b o

Lo

23.(d) Mutual inductance of two concentric coplanar circular coils,
M = Mot Ny N,R3

2R,

R

Ry
24, (a) Given: T=0.1s
We know

T=2 /m
= 2Tt K

Kx = mg, where x is the amplitude. ... (* F = ma)

* M«
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.'.E=§=>T=2T[§

K g g
. 0.1=2m X

g

1 . X
“ 100" ‘ng

g 10 1

X T 400m2 T 20002 4012
s Viax = X :X><21Tf=401T2 X 21 X 10

1 1
== m/s ...(-f—;)
25.(b) For thin prism, § = (p— 1)A
: —_ P-glass — E Hwater — i
leen, 1= Hair N 2 and Hair N 3

_ uglass _ % _ 9

Uy = = =
2 uwater 4'/3 8
8 m-—1_3/2-1 4

TS, -1 9/8-1 1
5, 1

AN 6_1 = 4
26.(c) Current gain § = %

Given that, a = II—° = 0.95
E
095
S 1-095
27. (c) As the string is vibrating in three segments, therefore:
= 3\
)
21 2(0.9
2209 Loy

19

Now, v =

W

40
0.1
v 20 100

N=3T06" 3
Now, amplitude of particle velocity

(&) = Gudo

V= =20 m/s

Hz

dt

100
= (amax)(2mn) = 0.3 X 1072 x 21 X =

f): MHT CET PYQs
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Torque at angle 0,

T = Mgsin 9%

Also , we know , T = la

= la = mgsinb >

«* For a thin uniform rod, the moment of inertia about an axis perpendicular to its length and passing through its

. ML? .
one end is - the above equation becomes:
L2 Mesin 0 L
= — o= Mgsinf -
3 &Yy

ch_ sin O
2 873
3 gsin0

= =
=20

29.(¢c) C, —Cy =R
Dividing both the sides by Cp,
1 R Cp
SPPRTHE S

Y CP Cv
Ry
y—-1
30. (a) Let'a'be the distance between q, and p From figure,
Distance between q; andp = L + a

For proton to be in equilibrium, it should be placed at point where electric field due to q; and q, is zero.

Cp=

vyl
2 Q-L»q—a—y
"X
@] @ P
E,+E, =0
kq; kg 0
7
1 2
t6q (39 _
(L+a)? a?
6q 3q
(L+a)? a?
2 1
(L+a)2 a2
LoE 1 -
T ....(Taking sq. root)
~V2a=L+a
= V2a—a=L
R L
a=
V2-1

~ Distance between q; andp =L+ a
SPYSPI FRR (D10 PR
- V2-1 V2-1 V21

V2 -1
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31. (a) The angular displacement after 24 rotations,
6 =2mx 24
By using equation w? = w3 — 200

(%)2 = w2 — 2a(2T X 24)

s (B @8 :
- a= (9) 4Tx24 (@
Now let fan complete total n’ rotations from the starting to come to rest
0 = w3 — 2a(2mn’)
2
' Wo

"~ 4am
Substituting the value of o from equation (i),
, (wg) 9IXATIX 24
n =—
4t/ 8w?

Number of rotations = 27 — 24 = 3
Intensity of brightband __ 5

32.(b) =1

Intensity of dark band
But [ o« a2

= Amplitude of bright band a,, = /5 and amplitude of dark band aq = 1
-~ Ratio of resultant amplitudes of bright and dark fringe will be:

ab_\/g

= 27 rotations

d4 1
33. (a) F =98 dyne = 98 x 107° N,
T=7x10"2N/m
Now the force due to surface tension on the circular cross-section of capillary with inner radius r will be,
F = 2nrT
F 98x107°
T  7x102
=14x103m =14 cm
34. (c) Since the energy of the emitted electrons is greater for wavelength A;,

s 2T =

M <A ...()
h N
E=7‘:—¢0 ...(>i)
and 2E = % — ¢
1

Dividing equation (iii) by (ii),

_he b -
E_le 5 ...(>Iiv)
Equating R.H.S. of equation (ii) and (iv), % — ¢y = thc = %

1

hc hc b0 Py
Tl R T

A 20 2 2

hc hc 0

A2\

1 S 1

A2\
20 > A
= A > A

172

35.(©C, —C, =R
Dividing both the sides by Cv,

.-.1—%:3—1:% ...(-.-C_P=y=2)




P MHT CET 2025 é MHT CET PYQs
m— ,

= 0.28
I11;
36.(¢c) Fx =
F_P 4 _1
F, d; 4I2x2 8

F, =8F
37. (a) For elastic collision, the coefficient of restitution, e = 1
Vi—Vy 4—V2

We know, e = ——= =
uq—u; 3-5
1 4—v,
—1 =
3-5

> —2=4-yv,
> v, =44+2=6
v, = 6 m/s in the same direction
38. (a) Since process is isothermal, there is no change in internal energy. Hence, supplied energy is used to perform
work on the surroundings. Thus, gas will do positive work.
39. (a) Given voltage equation: e = 100v/2sin(50t)
Comparing with standard equation,
E = Egsinwt
w =50 = 2nf = 50rad/s

Xc = ! _ ! =1x10*Q
€7 2mfC 50x2x1076
Lo
| _ 100v2
o7 10*
[, =V2x1072A
I, V2x1072
lpys=—==————=10"2A=10 mA
V2 V2
40. (a) We know, width of the central maxima
2AD .
B = T (1)
Given, 3 =2d ...(1)
= Substituting (ii) in (i), we get:
2d = 2AD
- d
d2
= — =
d2
= D=—
A

41.(b) 3E =nx (4nr? x T) — (4nR? x T)
3 x (4mR? X T) = n X (4mr? x T) — (4nR? x T)

4R?
SN = —rz
.1 1 1
42. (a) For spectral series, 3= R (n_% — n_%)

For the Balmer series, n; = 2,n, = oo
The wavelength for 2" line of the Balmer series is

1_R 1 1
a2
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43.

44.

1 1
ZzR(Z)
1 R 4
}\—1:Z:>}\1:E

For the Balmer series, n; = 3,n, = o
The wavelength for the last line of the Balmer series is

1 1 1
v =R(E-2)

=)
A,  \9
)\—9

2 =R

A, 9 R 9
S — ==X ==
A4 R 4 4

(a) The polaroid is arranged in order P, P; and P, Using law of Malus',
Intensity of light transmitted from P; will be reduced by half

lo
L =—
)
-~ Intensity of emergent light from P,,
I = I cos? 60° = 2 x - = 0
2 = l;cos =5 X773
~ Intensity of emergent light from P;,
I3 = I,cos?0 )

= P; and P; are perpendicular to each other,
~ Angle between P, and P;,0 = 90° — 60° = 30°
Substituting in equation (i),

Ihb, 3 3]
I - I 2 C == X == —
3 = I,cos“ 30 RET)
Substituting the value of I, in the equation above,
3x 256
I; = 32 =24 = 24 W/m?

(a) The potential energy of a dipole in an electric field is given by
W = —pEcos 6

When 6 = 0°, W; = —pEcos 0° = —pE

When 6 = 90°, W, = pEcos90° =0

Work done = W, — W; = 0 — (—pE) = pE

% MHT CET PYQs
L e

45.(c) The saturation photoelectric current is directly proportional to the intensity of incident radiation, but it is

46.

independent of its frequency. Hence, saturation photoelectric current is doubled, when the intensity of the incident

light is doubled, and the frequency is kept slightly greater than threshold frequency.

(c)

The motion of mass ' m ' is defined as a simple harmonic motion (S.H.M) with its length equal to OR:

From figure, OR = VL2 — d?

- /
: Time period, T = 21t /%
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47. (¢) Given: i = 3sin [S0mt + %] A

Peak valueip = 3 A
Wheni = 3 A, we have

3 = 3sin [501Tt + g]

~ sin [50nt+g] =1

. 50Tt + g = g ..(sin90° = 1)
50mt =~ ot
=— 5{=—
™=% 200 °

48. (¢) Fundamental frequency of pipe closed at one end is n = %

Second overtone of pipe open at both the ends is n" = 3 (%)

n'=n ...(given)

3v v

.o ﬁ — a

~1'=e6l

~X=6 ..(I=Landl =XL)
49.(b)

50. (a) Given: Ig =16 mA = 16 X 10730
Vy =80 mA =80 x 10730
The galvanometer's internal resistance Rg will be:

_E_80><10"3_SQ

& 1y, 16x1073
To increase the range of the galvanometer to 160 V , resistance needs to be connected in series to limit the current
through the galvanometer to its full-scale deflection current when 160 V is applied.
This configuration converts the galvanometer into a voltmeter with a range of 160 V .
For a voltmeter, the total voltage (V) across the galvanometer and the series resistor is given by:
Vg = Ig(Rg +R)
Substituting the values, we get:
160 = 16 x 1073(5 + Ry)

160
R =W_5 = 10000 — 5 = 99950
Thus, the correct answer is 9995() in series.
CHEMISTRY
51. (d)
HO - CH;

I
H:N—-CH~- COOH
Serine
52. (b)
O

[
H:C—0—C =R
0

Il
HC—-0-C- R; +3H,0 _Hudrolyis
| 0]
Il
H,C—O0—C—R;

Tnglycende
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O

|
H-0-C-R;

H,C - OH (")
HC-OH+H~-0-C-=R;

I 0

H,C -OH

H-0-C-R;

Glycerol  Free fatty acids
53.(b) According to Fagan’s rules, covalent nature is greater for small cations and large anions.
Litis the smallest group-1 cation.
["is the largest group-17 anion.
~ Lil has the highest covalent character.
54.(b) Given: m = 0.02 m, K; = 1.86 K kg mol™!
Number of ions produced (n ) = 2,
ATy = 0.046 K
AT =i X K¢ Xm
i—1
n—1
Asn=1l,a=i—1
~ i=1+ a (aisdegree of dissociation)
ATf= 1+ a) X K¢ X m
~ 0.046 = (1 +a) X 1.86 x 0.02
~ 0.046 = (1 + a) X 0.0372
0.046
s 1l4+a= = 1.236
~a=1236-1=0.236
-~ Percent degree of dissociation
=ax100%
=0.236 X 100% = 23.6%

55. (a) NOy(g) + CO(gy — NO(g) + CO( g
—-A[NO,] _ —A[CO] _ A[NO] _ A[CO,]
At At At At

~ Rate of disappearance of CO(g)

—A[CO A[NO
- | ]=[ ]=Ymoldm‘3s

Rate =

-1

At At
56. (¢)
CH, CHO
S CS)
Cr + Cr0,Cl . ©’
Chromyl H0
Toluene chloride Benzaldehyde

This is called as Etard reaction.
57. (a) Amylamines are weaker bases as their lone pair is not completely available for donation due to resonance.

Aliphatic amines are stronger bases than ammonia. Among aliphatic amines, 2° amine is a stronger base than 1°
amine.
Hence, N-Methylethanamine is the strongest base and its pKy, value is the lowest among the given amines as it is a
2° aliphatic amine.

58.(b) For the given structure, molecular formula is C,H¢O.
~ Molar mass of the compound
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= (Mass of C X 2) + ( Mass of H X 6) +
(Massof O x 1)
=(12x2)+(1x6)+(16x1)
=24+6+16
=46 g mol™!

59. (a) Zns) + 2Ag(q) — Znfyy + 2Ags
Given, E.o; = Ey —0.0592  ...(1)

From Nernst equation,

o 0.0592 Zn*? ..
Ecell = 1'—-‘:cell - n 10g {Ag*’]z] ---(11)

From equation (i) and (ii), we can write,
1l [Zn*?] L
n ¥TAgT2
1 | [Zn*2]
2 ¥ TagP?
[Zn*?]
[Ag*]?
Zn+2
—[ | = 102
[Ag*]?
Looking at the options, (A) is the correct answer.
[Zn+2]+2= 1M, [Ag*] = 0.1M
[Zn*=] 1
T [Agt]? T (0.1)?
= The possible values of [Zn*?] and [Ag*]will be 1 M and 0.1 M respectively.
60. (c¢) For fcc unit cell,

~a=2V2r
~a=2V2x1414x10"1%cm
=2vV2x1.414x 1078 cm
=2V2xV2x 1078 cm (~ V2 = 1.414)
~a=4x10"%cm
Volume of unit cell = a® = (4 X 1078 cm?)
=6.4%x10723 cm?3

61.(c)

62. (b) [A], = 20 millimol dm~3,
[A]; = 8 millimol dm~3, t = 40 minutes
For first order reaction,

=1(+n=2)

log

2303 [Alg
t [ Al
230320 23035
T720 878 T a0 983
2308
=20 (log5 —log2)
2.303

= '4—0 (0.6989 — 0.3010)
= 0.023 minute *

63. (b)
R R
h |
/C: O —NH,-NH-CONH, |
R' R'—C=N-NH —CONH,

Ketone Semicarbazone

% MHT CET PYQs
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64. (b)
; : CH;—CH
nCH,=CHCN Poly lncrju.almn l
H,0,
CN |,
Acrylonitrile Polyacrylonitrile (PAN)

65.(d) Transition elements have partially filled d-orbitals.
Hg = [Xe]4f1*5 d196 s?
Among the given options, Hg has completely filled d-orbitals in its ground state. Hence, it is not regarded as
transition element.

66. (a) Molar conductivity of an electrolyte
A = Lo0oxk
T c
~ - The correct relationship among the given is
AXxC
~ 1000
67. (a) Glass exhibits same magnitude for all properties like refractive index, conductivity, etc., in every direction.
Hence, it is isotropic in nature.

AH® —208.6 K]
68. (@) S, = — 5 = — R

=+0.7kJ K1 =+700] K !
A Stotal = ASsys + ASsur'r
=-36]JK1+700]JK?
= +664 K1

69. (a)

| [1 - Br
— Benzylic halide

Bromophenylmethane
70.(c) The duration of half-life ( t4 /) for first order reaction is independent of initial reactant concentration.

71. (¢)

H
|

i
Cx
H-C—-H+ ©/ @) co::;.zion
0 CH; - OH
| o v O
H-C-OH

Methanoic acid Phenyl methanol
72. (a) N — H bonds in amines are less polar than O — H bond in alcohols. Thus, water solubilities of alcohols, amines
and alkanes of comparable molar mass in water decreases in the order: alcohols > amines > alkanes.
73.(b) The ligand en is ethylenediamine.
74.(b) 1 mole CO, at STP occupies 22.4dm?>
~ 0.5 mole CO, occupies
= 0.5 mol X 22.4dm3 mol™! = 11.2dm3
75. (b) Work is done on system.
Hence, W = +ve = +20 K]
Heat is released.
Hence, Q = —ve = =10 K]
According to the first law of thermodynamics, AU = Q + W = —10 + 20 = +10 k]

A
76. (a) Li,CO; — Li,0 + CO,
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Cl Cl
NO;
+
conc. H,S0,
+ HNOs——
(Conc) . NO; 1-chloro-
' l-chloro-  2-nitrobenzene
Chlorobenzene 4-nitrobenzene
78. (b)
0] Q
s s Ny
-0=S—S—S—S=0-
21 I
+5 O 0 0 O +5
79. (b)
CH;=C =CH - OH = 2° allylic alcohol
|
CHs;

CH, = CH — CH,; — OH = 1° allylic alcohol
CH, = CH — C(CH3), — OH = 3° allylic alcohol

CH; — CH = CH — CH — OH = 2°allylic alcohol
&,
80. (c) Stachyose is a tetra saccharide consisting 2 units of galactose, 1 unit of fructose and 1 unit of glucose while
raffinose is a trisaccharide consisting one unit each of glucose, fructose and galactose.
81.(b) pH = —log;o[H']
~ logio[HY] = —pH = —3.76
log,o[HT] = —3.76
~ [H*] = AL(-3.76)

= AL(1 - 4.76)
= AL(—4.24) = 1.738 x 10™* moldm 3
82.(b)

83. (d) The addition polymerization of tetrafluoroethene with a free radical or desulphated catalyst at high pressure

leads to the formation of Teflon.

Catalys/High
nCF, = CF, atalys/High pressure [CF, — CF,].

Polymerisation

Tetrafluoroethylene Teflon
(1,1,2,2-Tetrafluoroethene) (PTFE)
84. (c¢) Ozonolytic is a reaction where ozone (O3) reacts with unsaturated compounds containing double bonds to

form addition products called ozonide’s. These ozonide’s are then decomposed by water or dilute acids, producing
aldehydes or ketones.

[Note: The question has been modified to apply appropriate textual concepts. ]
PJ-P;, AP _ W,M;

85. (C) P(l) = P—(l) = WM,
AP 20 g x 18 gmol ™!
50 =0.02 = 5 5
Py 200 g x M,

20 gx 18 gmol™?
27 7200g % 0.02
86. (a) W = —AngRT
For the equation,
CHy(g) + Cly( gy — CH3Clgy + HC (g

=90 g mol™!
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Ang =0
. Mg NH3
87. (¢) Alkyl halidle ———— RMgX — Hydrocarbon

Dryether  (4) (B)
For example:

dary
R — X+ Mg —> R — MgX
rther

NH:2

R ~MgX + NH; — R—H + Mg
X

88. (b)
89. (c)
CH;~ CHz— CH — CHy- CHs

OH
3-Hydroxypentane ( C5sH;,0)
90. (a) From the ideal gas equation,
PV = nRT
Since V,R and T are constant,
1
M.W.
Order of molecular weight:
H, <N, <0, <(l,
-~ The gas with least molecular weight, H, will exert the highest pressure.
91. (¢) AX(5) = Alaq) + Xag)

Pxn«

(aq)
~x=1landy=1
. Ksp — xxyy Sx+y = SZ

~S= /Ksp =14.9x 10713 = 7.0 x 10~ moldm~3

92. (a) V3* - 4593 d? (2 unpaired electrons)

Cr3* — 4 5°3 d3 (3 unpaired electrons)

Mn?* — 4 s°3 d° (5 unpaired electrons)

Fe?* — 4 5°3 d® (4 unpaired electrons)

Lower the number of unpaired electrons, lower is the value of spin only magnetic moment.
93.(c) The required reaction is:

2Cl,q) +2e7 — Clyg

1 mol

Mole ratio = —
2 mole

Moles of product formed
_ Ixt
" 96500(C/mole~)
100xt 1 mol
0.5 mol = - -
96500C/mole 2 mole
0.5X96500%2
s t=——"—"=965 seconds
100x1

94.(b) For bce unit cell, n = 2.
. . xn
No. of particles in x g = oad

~ Number of atoms in 1.58 g of metal

1.58x2
=——""—=2.0 X 10?2 atoms
1.58x10-22

95.(c) The thermal stability of hydrides of group 16 elements decreases from H,O to H,Te.

Xmole ratio

96. (b) Longest wavelength corresponds to shortest wavenumber and minimum energy.
For Lyman series, n; = 1

II ¢d MHT CET PYQs
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The shortest wavenumber (longest wavelength) in the hydrogen spectrum of the Lyman series corresponds to the

transition from n = 2 ton = 1. Therefore, n, = 2

5= 2 _lemt

o= g~ em
11

= 109677 | —

= 1096771 -] cm™

4
1

5 = [m0er) em
1= 109677 E] cm~1

]cm‘1

-5
= 210" _1216x 1075 cm
3%X1.09677
97. (d)
OH
HO OH
Pyrogallol

(Benzene-1,2,3-triol)
98. (a) % atom economy
__ Formula weight of the desired product

" Sum of formula weight of all the reactants
used in the reaction

x 100

Formula weight of desired product
__ % atom economy * Sum of formula weight of all the reactants

used in the reaction
=228 = 137u
99.(c) KNOj is a salt of strong acid (HNO3) and strong base (KOH). Hence, it does not undergo hydrolysis.
100. (d) According to Sedefrule, in dehydrohalogenation reaction, the preferred product is that alkene which has
greater number of alkyl groups attached to the doubly bonded carbon atoms.

MATHEMATICS
101.  (c) The equation of plane through A(7,8,6) is
a(x—=7)+b(y—8)+c(z—6) =0 ...(1)

Since, the required plane is parallel to XY-plane
. Direction ratios are 0,0,1
~ Equation of plane is
O0x—7)+0(y—-0)+1(z—6)=0
=>z—-6=0
>z=6
102. (c) 6 boys can seat at a round table in (6 — 1)! = 5! ways. Now, no two girls sit together, i.e., 5 girls are to be
arranged in 6 empty seats between two consecutive boys and number of such arrangements will be °Ps = 6!
Hence, required number of ways
=5/ x 6!
=120 x 720
= 86400
103. (@ [2p—3r q s]+[3p+2q T 5]
[P 7 Sl+n[q 7 S]+t[p q 3]
q SI-[37 q s1+[3p 7 3]
2 7 3]
m[p 7 S]+n[q 7 S]+tp q §]
p 7 5]+3[q 7 S]+2[q T 3]
[2p q §]

+ L0+
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=mp 7 S4nld 7 S|+tp q 3]
3[p 7 S]+5[q 7 S]+2[p q 5]
=m[p 7 S|+n[@ 7 S|+tp q 5]
Comparing above equations, we getm = 3,n = 5,t = 2
104. (c¢)LetP =(-3,2,3)

Equation of line passing through (4, 6, -2) and having d.r.'s —1,2,3 are
x—4 y—6 2z+2

-1 2 3

x—4 _ y—6 _ z+2

LetX2=2C_22_)
-1 2 3

>x=4—-Ay=21+6,z=31-2
Co-ordinates of point
Q=04-1421+631-2)

~ the d.r's of PQ are
4—-21-(-3)6+21—-2,-2+31-3)
=7-14+24-54+31

Since PQ is perpendicular to given lines
=17 -H+2)A+20)+3(-5+34) =0
=2 -74+14+8+4+414-154+91=0
=>i1=1

. Co-ordinates of Q are (3,8,1)

2 PQ=Y(B-(=3)2+(8-2)?2+(1-3)?

=76 = 2vV19

105.  (c) The equation of a plane passing through
(1,-21)is
ax—1D)+bly+2)+c(z=1)=0 ...(1)

Plane (i) is perpendicular to planes
2x—2y+z=0andx —y + 2z = 4.
~2a—2b+c=0,and ...(i1)

a—b+2c=0 ...(ii1)

Solving (ii) and (iii), we get

a=-3b=-3,c=0

Substituting the values of a, b, ¢ in equation (i), we get

x+y+1=0
~ The distance of this plane from (1,2,2) is
1+2+1
= |—| =22
Vvi+1
106. (b)
Y x=8 x=10
I D(8, 12) C(10,12) y=12
' y=11
A8, 11) B(10,11)
X « i + X
v
Equation of diagonal AC

Yy—V1 XX

Y1—Y2 X1 —X3
y—1 x-8

11-12 8-10
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y—11 x-—8
= =
-1 -2
=>x—2y+14=0 ...()
Equation of diagonal BD is
Y= _X—%
Yi—=Y2 X117 X
y—11 x-10
11-12 10-38
y—11 x-10
-1 2
=>x+2y—32=0 ...(i1)
Solving equations (i) and (ii) we get
23

=

x:9,y=7

107. (d) Number of tickets = 9

108.

109.

Number of odd numbered tickets = 5
Number of even numbered tickets = 4
Required probability
= P{ odd, even, odd } + P{ even, odd, even }
_ zC1 o *Cy o 0 G y 5Cy x 3Cy

c, 8c, 7c; °Cc; 8 C

5 4 4 4 5 3 80 60 140 5
—X=Xz-+=X=X==

1
. (84-x)2-3
(@) lim ==

1
Let (84 —x)s =t
= (84—x)=t*

=5%8%779%8%7 504 504 504 18

=>x=84—t*
Asx > 3thent > 3
1
n (84—x)1—3_l_ Y 3
T BT x—3 < Bea—t* -3
i t—3
T eel— ¢t
~ 50 =81
t—3
-1
T 4x(3)3 108
(d)
[(p
D (p -q)
Plq]|r ~q | =2q | A
-q
A~q | ~q]
=T
T|{T|T|T F F T
T|T|F|T F F T
T|F|T|F T F T
T|F|F|F T F T
FlT|T|T F F T
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~ [(p = q) A~ q] = ris a tautology when all the entries in the last column are T, which is only possible when

FlT|E|T |F |F T
FlE|(T|T |T |T T
FIFE|lF|T |T |T F

r=~q

10. @Le™f=9"L=y

>a+f =20, ...()
a—p=2¢ ...(ii)

111.

Solving (i) and (ii) we get
a=0+¢,6=0—¢
Now,
sin(f + ¢) = sinfcos ¢ + cos Osin ¢
sin(@ — ¢) = sinOcos ¢ — cos Osin ¢
Given equation is
3sina = 5sinf
= 3sin(f + ¢) = 5sin(8 — ¢)
= 3sinfcos ¢ + 3cosbOsin ¢
= 5sinf8cos ¢ — 5cos Osin ¢
= —2sinfcos ¢ + 8cosfsing = 0
= 4cos Osin ¢ = sinfcos ¢p

sin¢g  sin@

cos¢p 4cosf

1
= tan¢ = Ztan 0
tanf
= =
tan ¢

tan(%E) _ .

tan(a%)
(@) Letl = [
~ Lete* =t
e’ dx =dt
dt dt
>dx=—=—
eX t
I=]

dt
=

...[From (i) and (ii)]

dx
2e2%X+3eX+1

t(2t2 +3t+ 1)
dt

t2t+ (¢t + 1)
1 A B c

et—————— =2 —
tt+1)(t+1) ¢ | (2t+1) | t+1
= 1=AQt+1)(t+1)+Bt(t+ 1) + Ct(2t + 1)

Putt = —1in (i), we get

C=1

Putt=_71in (1), we get

B=-4

Put t = 0 in (i), we get

A=1

] dt

- f§(2t+ 1)(t+11) .
=f;dt—4f 2t+1dt+ft+—1dt

...
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=logt—§x4log|2t+1|+log|t+1|+c

= loge* + logle* + 1| — 2log|2e* + 1| + ¢
=x +log(e* + 1) — 2log(2e* +1) + ¢

2030logx _ ,2029log x
112.  (¢)Letl=[= -

2030

dx

e2028logx _a2027logx

—f elogx _elogx2029 d
=) logx?928 __log <2027 X

%2030 _,-2029

=J 22028 _g2027 4%
x2027(x3_x2)
= Ty &

o ox%(x-1)
= D dx

=[ x?dx
x3+

=—+c
3

113.  (b)Letl= [ log[x]dx

4 2 3 4
J; loglx]dx = [ Odx + [; log2dx + [, log3dx
=0+log2[3 — 2] +log3[4— 3]
=log2 +log3
=log(2 x 3) =log6

114.  (a) Given equation of parabola

x% =4y

The equation of tangent to parabola x? = 4y is
X =my+ %

:>x=my+% - [va=1]

=>mx =m?y + 1
dy _ (dyy\’
— x == 1
= dx ™ ( dx) A
The order and degree of above differential equation is 1 and 2 .
115.  (¢) Since, P(0) + P(1) + P(2) + P(3) + P(4) = 12k + k + 2k+ 4k + k=1
sk=o ()
a=PX<3)=PX=0+PX=1)+PX=2)
=2k+k+2k
= 5k
...[From (i)]

b=PR<X<4)=PX=2)+PX=3)
=2k + 4k
= 6k
_6 F 3
_E[ rom (i) |
_ _lb_3
"AT P75
=>a<b

K

116.  (c) f(x) = [, Sodx=1
o 1
>k[, 7 dx=1
= k[tan 1 x]y =1
= k[tan"too —tan"10] =1
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:k——q_1
>k=2
T

The c.d. fof x is
2 5
_ (¥__m _Z -1
f(x)—f0 11 dx 7Ttan x

2+sinx\ dy _ .
117. (d)( Tty )E_ cos x

dy —CcosXx
=5y~ Grsne)

1+y 2 +sinx
Integrating on both sides, we get

dy [ cosx

1+y 2 +sinx
= log(1 + y) + log(2 + sinx) = logc
> 1+y)2+sinx)=c ...(1)
Since y(0) = 2,i.e.y = 2whenx =0
(1+2)(2+sin0)=c=>c=6
~ (y+1)(2+sinx) =6 ..[From (i)]

_ 6
_2+sinx_
my __ 6
y(E) 2+sin N
__ 6
=oq
=2-1

118.  (a) Principal increases at a rate of x% per year
o dPx
“ 3 =100 X P
dP  x
}T"100d
Integratmg on both sides, we get

logP = 1Tot+ c ...(0)
Whent=0,P =100

= log100 =c

= Also, whent = 10,P = 200
From (i)

——><
log 200 100 10 +log 100

x
= log 200 —log 100 = —
og og 10

10 =log2

= x = 10log 2
= x =6.931%
119. (c) Given that,
3PX=0)=PX=1)
= 3 x 33C p°q33 33¢,plq3?
=3Xx1x1xq33=33xpxq3

= 3q = 33p
o 1

Now,p+q=1

% MHT CET PYQs
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— =1
=>11q+q

= 12¢g = 11
11

T 12
1

12
. 111 121
Now, variance = npq = 33 X 5X 5"

12 48

120. (d)x?+y?2—6x=0

C,(3,0),r; =3

x2+y2+6x+2y+1=0

C,=(-3,-1),r,=V/9+1-1=3

C1C, =+/(-3-3)2+ (-1-0)2 =37

& CCy>rq +1,

~ Number of tangents = 4

121. (a)tan’! G) + tan™?! (g) +...+ (L) +..

14220-1
1 ( 2-1 1 ( 4-2
=tm11( )+tm11( )
1+1x2 1+4x2

+...+tan"? (Zn’—zn_l)
1+42n2n-1

=tan"'2—tan" 11

+tan"14 —tan~12

+ -+ (tan~1 2"t —tan~1 272)
+(tan™1 2" — tan™1 2071
=tan" 12" —tan"11

—_ T
=tan~ 12" — =
4

=q

=>p=

Infinite sum = lim tan~1(2") - 2

n—oo 4
=tan‘1(00)—E
4
_r. T
T2 4
_T
T4

122.  (c) Let the common multiple be x
-~ Sides of triangle are 5x, 12x, 13x

a?+b?%—c?
2ab
_(52)2+(12x)%—(13x)?

2X5xX12x
_ 25x%+144x%-169x?

120x2

cosC =

=0
=>C= g
. Area of right angled triangle

= % X product of sides containing right angle

1
=>270=§><5x><12x

,  270x2
T 5x12

=>x2=9

>x=3

~ The sides of triangle are 15,36 and 39
123. (¢)4sin"l+cos7lx=m

% MHT CET PYQs
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= 3sin"!x +sin"1x + cos™?!

X=T
._1 T[
=>3sin"T " x+=—=m

2
._1 T[
= 3sin" x =—
2
I
= Xx = sin—
6
1
> X ==
2

* 1
124. (a) fie %(1 + xlogx)dx = fle e~ (; + logx) dx
= [e* - log s
= e®

T

125. (¢)A; = f:/3 cos x dx = [sin x]g = g
_ rT/3 _ [sinx]g _ \/_?_,
Ay, =[," cos2xdx = =
AiA, =201
126.  (b) Given equation is
d?y
— =1
X dx?
d?y 1
dx?  x
Integration on both sides, we get
dy _ .
E—lcc)lgx+c ...(1)
Givend—i= Oatx =1
~ 0=logl+c ..[From(i)]
=c=0 ...(1i1)
Again integrating (i), we get
y=xlogx—x+cx+k
y = xlogx — x + k ...(ii1)[From (i1)]
Atx=y=1
1=(Dlog(l)—1+k
>k=2
~ From (iii)
y =xlogx —x + 2.
127.  (a) Volume of tetrahedron = % la b ¢l
=@ b =72
=a-(bxc)=72 ...()
.. _ ~ . = _ a(bxo)
Scalar pri)Jectlon ofaonb X = “bxal
a-(bxc
4 = _(—_)
b xc|
= 4= [From (i)]
| bxc|
- _ 72
= |bxc|= il 18

128. (b) Given,

(\/xz + yZ)Z + (w/yz + 22)2 + (\/zz + xz)2 = 242
ie,x2+y?+z2=121

~ The distance from origin = \/x? + y?2 + z2
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=121
=11

129. (a)ﬁzxi—yj
AC = xi — zk
AD=(x - Di—-j—k
A, B, C, D are coplanar.
=[AB AC AD]I=0

x -y 0
= x 0 —z[=0
x—1 -1 -1

=>x(—2)+y(—x+z(x—1))=0
= —xz—xy+xyz—zy=20

1 1 1
S—+-—+-=1
Xy z
2 1
x23 _ Y7 _z75 x+2 _ V73 _z74
130. (d) -~ = 3,% = and - = —§ =
As these lines are at right angles, we get
3A+1Y (~7
2D+ () (F) + 2w =0
21A+7
=>2—( - )+2u—0

= 30—-211—-7+30u0

23

= 71—10u = 3

131. (c) The d.r.s of line and plane are 1,2,2 and 2, —1, V2
2(D+ED@)+EDE)

» sinf =
V2422422 |22+ (~1)2+(V7)?
1_ 2Vi
37 3+/5+1
=5+ 1 =2V
:A=§
3
8
>A+1==

3
132.  (a) Feasible region lies on non-origin sides of 2x + 3y = 12 and y = 3 and on origin side of —x + y < 3 and

x < 4 in 1% quadrant.
133. (¢)y =ax™1 +bhx™"
Differentiating w.r.t. x, we get

d
d_J;c =a(n+ 1)x"*1"1 + b(—n)x "1

dy
= = + 1 n __ b -n-1

e a(n+ Dx nx
Again differentiating w.r.t. x, we get
i — 1 n-1 __ bn(—n—1 -n-1-1
prh a(n+ Dnx n(—n—1x
=a(n+ Dnx"" 1+ bn(n+ 1)x "2
— DY g+ 1p
=n(n+D—+n(+ Db
d’y nn+1)
dx? _2 x?

d

ax2 Y o n(n+ 1)y

dx?
134.  (b) f(x) = (cosx + isinx)(cos 3x + isin 3x)

[ax™*1 + bx™"]
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wJcos(n—1)x +isin(2n —1) x]
— eix . ei3x ei(2n—1)x

— ei(x+ 3x+-(2n—-1)x)

= ¢i(0®¥) [ Sum of n odd terms = n?]
flx) =e">* ...(i)
Differentiating w.r.t. x, we get
f'(x) = in2e**
Again differentiating w.r.t. x, we get
F'(x) =i?n? xn? x e’*
= —1xn*xel’™
= —n*f(x)...(i)
1000t
135.  (¢) p(t) = 1000 + Toore
' _ (100+t2)(1000)—-1000¢(2t)
_1000(100-t?)
T (100+t2)
For maximum
p'()=0
1000(100—-t2?) 0
(100+t2)2
=>t=+10
Also,

(100+t2)*(~2t)
—(100-t2)2(100+t2)(2t)

p" (1) = 1000 (100+t2)2
. 1000[(40000)(—20) — 0]
pr(10) = 40000
= —2000 < 0
:  (t = 10) = 1000 + 20010
“ p(max) at (¢ =10) = 100 + (10)2
10000
= 1000 + = 1050
136.  (b)
B (0, b)

S

S = (ae, 0),S’ = (—ae,0) and b = ae
Now, a%e? = a%(1 — e?)

1
Se=—

V2
137. (b) Since cos? a + cos? f + cos?y =1
. c0s%45° + cos?60° + cos?y =1
gty L 11
cos?y = 522
,1
= =+—
cosy =t
=y =60°or 120°
138. (b)Lety =tan"*(V1+x2—1)

Differentiating w.r.t. x, we get

dy 1 d
2 x=(V1+x2-1
dx  14(ViexZ-1)" ax( )
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1
= X
1+2+x2-2V1+x2  2V1+x2
X

T (Vi a2)(x2-2Vit % +3)

139.  (c) Given, the rate of increasing the radius

X 2x

_dr
T dt
= 2.1 cm/sec.
Area = A = ir?
) dA_ ) dr
o E —_ TL'T‘a
dA
:>E:2T[X10X2.1...['-‘7‘: 10 cm]

22
=2X - X 10x 2.1
= 132 cm?/ second
140. (a) Solving xy = 6 and x?y = 12, we getx = 2,y = 3
~ Consider, xy = 6

6
>y =—
Y X
dy -6
dx x2
(@), =5
P \dx atx—Z_ 4 2
Now, x2y = 12
12
dy 12(-2) -—-24
> — = — .
dx x3 x3
_ dy . —24 3
M2 = dXatx=2 F W
Using, tan @ = oz
1+m1'm2
= 9 = tan_l w
1+m;- m,
R 43
1+(2)(-3)
3
o)
an 11

141. (o) f(x) =x(x—1)(x —2)

(z)-26-1G-2)

3

8
f@) =0
~ Using LMVT
) fG)-r©
F'(c) = (zzT
2
-0

00 | W

N | =

| w

Now, f(x) = x(x — 1)(x — 2)
x3 —3x2 4+ 2x

f): MHT CET PYQs
L e




f'(x) =3x2—6x+2
f'(c) =3c? + 6¢c+2

3
=3c?—6c+2=—
C C 2

, 5

= 3c“—6¢c+ Z =0
6+v/36-15 6+v21

=>C = = o

ce (o)’
V21

c=1———
6

142. (¢)Letl= /[

_f 2sinxcos x

Y (a+bcosx)?

Let (a+bcosx) =t

=1+

NE
S

sin2x
(a+bcos x)?

cosx = =2
b

= —si d—clt
sinax dx =+

= sinx d T
sinx dx = —

—_Zf t—adt
T2t
=27t S
=;—f[logt—a(_71)]+c

-2
=42 [log(a + bcos x) +

-]

a

143.  (b) If the slopes of lines

(a + bcosx) Lt

MHT CET 2025

ax? + 2hxy + by? = 0 are in the ratio m;: m, then

(m; + m,)%ab = 4 m; m, h?

Comparing (i) with 16 h? = 25ab, we get

(m; + my)? =25and mym, = 4
=>m; +m, =15 ...(ii)

and m; m, = 4

Solving (ii) and (iii), we get

m1=4 Orm1=_4
m2=1 Orm2=_1
" m1:4‘m2

144.  (d) Conjugate of —7 + 24iis —7 — 24i

LetvV/—7 —24i=a+ib
Squaring on both sides,

—7 — 24i = a* + b%i* + 2abi

o =7 —24i = (a? — b?) + 2abi

s~ a?—b%=-7,
wat—=b2=-7 .3
2ab = —24

ab=—-12 ...(ii)

Solving (i) and (ii), we get
a=+13and b = +4
LV=7 —24i = +(3 — 4i)

Modulus of +(3 — 4i) = /(3)? + (—4)?

...()
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or
=v25=5
145.  (a) x +log,5(5 + 3*) = xlog5 5 + log;5 24
= xlogy5 15 + log,5(5 + 3*) = log,5 5% + log,5 24
= logy5 15% + log,5(5 + 3*) = log,5 5* + log,5 24
= log,5 15%(5 + 3%*) = log;5(5* X 24)
= 15%(5+3%) =5*x 24
= 3*x5%(5+3%) =5*%x24
= 3%(5 + 3%) = 24
=32 +5x3%*-24=0
=>3*=3 or 3* =-8

3*#+ -8
~ 3*¥=3
Sx=1

146.  (b) Since f(x) is continuous at x = 0.

s f(0) = lim f(x)
x—-0
_ 3sinx+5tanx
log2 - x>0~ a*-1
3sin x+5tan x
X
aX-1
X

= lim
x-0

_ 345

- loga
8

- loga
2

log2
8xlog2
2
= loga = log 2*
>a=16 a
Now, f(0) = lim f(x)
x-0%

= loga =

8x+2xcosx

=1
log2 x-0 b*-1
8x+2xCc0S X

= lim =
X—0 bX-1

X
__ 8+2(cos0)

- loghb
2 10

log 2 - loghb

10xlo g2
lOgb = Tg

=logb=>5log?2
=b=2°=32
~a=16and b =32
147. (b)Leta=6++12,b =48,c =24
a?+b%—c?
2ab
_ (6+V12)?+(v/48)2 - (v24)?
- 2X(6+V12)XV48
_ 48+24V/3+48-24 3

cosC =

4(3+V3)x4V3 2

_1V3

T
~ C=cos =—
2

o
148. (¢) p:Vn € N, 10n — 3 is prime number, when n is not divisible by 3 .
Forn = 1,10n — 3 = 7, which is prime.
Forn = 2,10n — 3 = 17, which is prime
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For n = 4,10n — 3 = 37, which is prime
For n = 5,10n — 3 = 47 which is prime

For n = 8,10n — 3 = 77 which is composite
-~ Statement does not hold for all n .

~ pis false.

q:lzi:mz_,n:_
V3 3 V3

2 -2 -1 .. . .
NG cannot be direction cosines of a line.
~ q s false.

. . . . . . m T
r: sin x is an increasing in interval [— > E]
f(x) =sinx
f'(x) = cosx

. mT T
cosx = 0in [——,—
2 2

. « o . . Y
~ sinx is increasing in [— > E]
T is true.
From all options, (~p V@ Ar=(TVF)AT=T

cosf sinf O
149. (@) A =|-sinf cosf 0
0 0 1.
Az = (12 My = (1300 D] = —sing
Ay = (—1)*" My, = (-1)* |cogt9 2| = cos 6
Ayz = (—1)*FMpz = (-1)**3 |C039 Si36| =0

Az Apg +agy Agp t+az3 Apg

= —sinf(—sin ) + cos fcos O + 0
= sin? 0 + cos? 0

=1

b+c _ c+a _ atb

150. (@Let—=—=—=k
11 12 13
~b+c=11k ..(1)
c+a=12k ...(i1)
anda+b=13k ...... (ii1)
From (i) + (ii) + (iii), 2(a + b + c¢) = 36k
~a+b+c=18k ....... (iv)

Now, (iv) - (i) gives, a = 7k
(iv) - (ii) gives, b = 6k
(iv) - (iii) gives, c = 5k

Now,
a?+b%-c? 7k)%+(6k)%—(5k)?
cosC = _ (7k)"+(6k)"—(5K)
2ab 2X(7k)x(6k)
_ 49k2+36k2-25k?
- 84k2
__ 60k?
g4k
5
7 2 2 2
a“+c“—b
cosB = ———
2ac

_ (7k)*+(5k)2—(6k)>
- 2x7kX5k
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_ 49k2+25k2-36k?

70k?
38 19

T 70 _'352 L

b“+c“—a

COSA =——
2bc

_ (6K)2+(5k)*=(7k)?

2X6k x5k
_ 36k%+25k?—49Kk?

60k2
_12k?

" 60Kk2
1

> 1 19
. cosA:cosB:cosC = =:

5°35'7
=7:19:25




