Differential Equations

Questionl
The population p of the city at time ¢ is given by % = % — 100.If initial population is 100
then p = MHT CET 2025 (5 May Shift 2)
Options:
A. 200 + 100e?
B. 200 — 100e3
C. 300 — 100e?
D. 300 + 100e?
Answer: B
Solution:
d
Solve d_f = g — 100.
This linear ODE has equilibrium p = 200. Write
j—i’ — %p = —100.

General solution:

p(t) = 200 + Ce'?.
Use p(0) = 100:

100 = 200 + C = € = —100.

p(t) = 200 — 1002

Question2
. . d 1 . .

The solution of the equation % = ZryiT s MHT CET 2025 (5 May Shift 2)
Options:

A. z =log(z +y + 2) + ¢, where c is the constant of integration
B. z = log(z + y — 2) + c, where c is the constant of integration
C.y =log(xz + y + 2) + ¢, where c is the constant of integration

D.y = log(z + y — 2) + c, where c is the constant of integration
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Answer: C

Solution:
Solve
d_y 1
de  z4+y+1
MNotice
d 1+
—Infer+y+2)= ——r0.
d n( y ) x+y+2
1+ 1
Sety' = —— S ylz+y+l)=1=y = ——
y z+y+2 vl 4 ) 4 r+y+1

which matches the DE. Therefore integrate both sides:
, d
yde= | —In(e+y+2)de
d
= y=hlz+y+2)+C.

So the solution is

|’y =log(z+y+2)+ ("| (option C).

Question3

The solution of log(:—Z) — 2x — 5y,y(0) = 0 is MHT CET 2025 (5 May Shift 2)

Options:

A. 2e* 4 5¢% = 6
B. 5e* — 2e” =3
C.2e* —5e” =6
D. 5¢** + 2e” =3
Answer: B

Solution:
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) dy
Givenln| — | = 2x — By
dx
u!_y =Xy o oo dy = & da
dr

Integrate:

Rearrange:

Use y(0) = O

-0 0 R
e —2¢ =C = (C =3

- 2 5 .
Het — 2e™ = 3

Question4

The integrating factor of the differential equation ¥ 4 ylogx = ze” - x7 log z(z > 0)

is MHT CET 2025 (5 May Shift 2) "
Options:

A. (log z)*

B. z'8”

C. (V&)

D. evelos®

Answer: C

Solution:

Put the DE in linear form:

d ) / IS log .
r—y+;:;loga:—z*ff-;r: Ploge = oy 08 y=c¢"z Ploga.
dx da x

log

Thus P(z) =

Integrating factor:

IF — Exp(fP[J:]d:c) - Exp(f l“i i d;,-) - exp(ﬂo";”"]z) .

. ) log -
Since exp(%) = (ﬁ) B the integrating factor is

(v/z)5* | (option C).

Questions
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The equation of a curve whose normal at any point has a slope which is the same as the
ordinate and which passes through (1, —1) is 2z = k (3 — y®). Then k is MHT CET 2025

(27 Apr Shift 2)
Options:

Al

B.2

C.3

D.4

Answer: A

Solution:

Let the curve be y(:c).

“Mormal slope equals the ordinate” = slope of normal = y.

1
But normal slope = ——. Hence
Yy
1 _ dy 1
—— =y = —=——,
dr dz Y
Separate and integrate:
,UE
ydy = —dz = 'E——:r:—i—(? = 2r =20 — 3
Given the curve can be written 2 = k(3 — ;:;2). Matching coefficients gives —1 = —k = k = 1.

(Then 2C' = 3 and the point (l, —l) satisfies it.)

Question6

$2

2
The slope of the tangent at (x, y) to the curve passing through (2, 1) is 2;5 , then the
equation of the curve is MHT CET 2025 (27 Apr Shift 2)

Options:

A x(x3+ yz) =10
B.

x(x3-y») =6

C.

2(x* - y?) = 6y

D.

2(x%- y?) =3x

Answer: D
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Solution:

dy *+y°
de  2xy
is homogeneous, Puty = v = 3’ = v+ xv'.
. 1402 dv 1 —°
U+ = = r— = ;
2v dx 2v
Separate and integrate:
2v dx A
_ dv=— = —In(l-v*)=lnz+C = 1-v* ==,
1—w? T T

- ¥
Since v = ;’

2
(E) _l—j—1 = =z’ Az
x x
Use (2,1):1 =4—24 = A =3,
Thus

2(z" —y~) = 3z,

which matches option D.

Question7

The order and degree of the differential equation 3 — (%) o (j—i) 5 are respectively
MHT CET 2025 (27 Apr Shift 2)

Options:

A.3,7

B.3,8

C.4,7

D. 10,7

Answer: A

Solution:
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Step 1: Simplify the differential equation

The given differential equation is:

7
3o (L) (Y
dx? T \dx

To find the degree, the equation must be free from fractional powers. We can eliminate
the fractional power by raising both sides to the power of 3.

743 3
3 3 5
3_ dy _| (49
dx? dx
T3
dy\3 dy\ "
-(2) ] = (%)
Expanding the left side of the equation using the binomial theorem, we get:
3 L ;2T s 21T 15
d'y\ d'y\’ d'y\? dy
¥-3.32.| — 3.3 — —1{— = —
(dx3) + l(a’x-‘) l l(d}ﬁ) ] ((fx)
7 14
d*y\3 Py\T  (dPy\ _[dy\"”
21-27{ — 9 — =) =+
(dx3) * (dx3) (a'x3) (a'x)

3

d
The highest order derivative is d—J; and its highest power is 7.
X

This simplifies to:

Step 2: Determine the order and degree

The order of a differential equation is the arder of the highest derivative present in the
equation. The highest derivative in the given equation is g’ which is a third-order
derivative. Therefore, the order is 3.

The degree of a differential equation is the power of the highest order derivative after

the equation has been made free from radicals and fractional powers. In the simplified
3

equation, the highest power of the highest order derivative, d—J; is 7. Therefore, the
X

degreeis 7.

Answer:

The order and degree of the differential equation are 3 and 7, respectively.

Question8

The equation of the curve passing through the point (0, 2) given that the sum of the

ordinate and abscissa of any point exceeds the slope of the tangent to the curve at that
point by 5 is MHT CET 2025 (26 Apr Shift 2)

Options:

Ay=x—4— 2"
B.y=4—z—2€"
Cy=4+z— 2"

D.y=4—2x+ 2€”
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Answer: B

Solution:

Given: “sum of abscissa and ordinate exceeds the slope by 5.7

So at any [:L t_,r)

]
x+y = (slope) +5 = ﬁ_;z:—y—ﬁ.
dax

Solve the linear DEy' — y = @ — 5:
IF=e” (e“y) =e "(x—35)
e Ty = f[;r: —5)e "de=(—(x+1)+5)e “"+C=(—x+4)e "+ C.
y=—r+44+Ce".

Usey(0) =2=2=4+C=C= -2

y=4—x—2e"

Question9

The solution of the differential equation. (1 4 z) % — 2y =1 —z is MHT CET 2025 (26
Apr Shift 2)

Options:

A.y(1+ z) = = + ce”, where c is the constant of integration

B. y(1 + x) = ce®, where c is the constant of integration
C.y(1 — z) = z — ce”, where c is the constant of integration

D.y(1+ z) = = ce”, where c is the constant of integration

Answer: A

Solution:
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l+a)—>—ay=1-z2 = gy — =
(1+z) y e Ll
H ]
Linear DE with P(z) = —- :
1+

Integrating factor:

o= exprda-: = mcp(—f , ’ u’:c) =exp(—a +1n(l+z))=(1+=z)e *.

14 =
Then

d( ) 11—z
Hy) =1 1+

— =e *(1—=z).
da e z)

Integrate:
(1+a)e "y = f(?. 1—z)de = ze * + C.

Multiply by e*:

‘ y(l+ ) =z + Ce”

Question10

The differential equation representing the family of parabolas having vertex at the origin
and axis along the positive Y-axis is MHT CET 2025 (26 Apr Shift 2)

Options:
dy -
d
B. d—}; +zy=0
dy
d
D.z?>l +y=0
Answer: A

Solution:

For parabolas with vertex at the origin and axis along the positive y-axis, the family is

y = az’ (a = 0).

Differentiate:
&y _ 2ax.
dx
L . Yy
Eliminate the parameter a using a = =
&
d
W_o¥ B o,
dx T
So the differential equation is
dy
x— — 2y =10}
dx y
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Questionl1

The population of towns A and B increase at the rate proportional to their population
present at that time. At the end of the year 1984, the population of both the towns was
20,000 . At the end of the year 1989, the population of town A was 25,000 and that of
town B was 28,000. The difference of populations of towns A and B at the end of 1994
was MHT CET 2025 (26 Apr Shift 2)

Options:
A. 5950
B. 8000
C. 7950
D. 6950

Answer: C

Solution:

Since growth is proportional to population, each town grows exponentially.
Atend of 1984: Py = Py = 20000.
From 1984 — 1989 (5 years):

o P4(1989) = 20000 - %4 = 25000 = %1 = 1.25
o Pp(1989) = 20000 - " = 28000 = &5 = 1.40

At end of 1994 (10 years after 1984):
P4(1994) = 20000 - (¢"*)? = 20000 - (1.25)% = 31250

P (1994) = 20000 - (e**#)* = 20000 - (1.40)% = 39200

Difference = 39200 — 31250 = [ 7950 |

Question12

The general solution of the differential equation j—i = cotx - coty is MHT CET 2025 (26
Apr Shift 1)

Options:

A. cosz = ccosecy, where c is the constant of integration.

B.sinx = csecy, where cis the constant of integration.

C.sinz = zcosy, where cis the constant of integration.

D.cosx = csiny, where c is the constant of integration.

Answer: B
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Solution:

No Solution

dy COSET COSY
— —cotx-coty — — . —
® sine siny
Separate:
sin y COS &I
dy = — dr = ft.auydjt; = fcoLu:d;::
cos Yy sin
—In|eosy| = In|sinz| + € = In(secy) = In(Csinz)
L3
Question13

The money invested in a company is compounded continuously. If Y400 invested today
becomes X800 in 6 years, then at the end of 30 years, it will become (in ) MHT CET 2025
(26 Apr Shift 1)

Options:

A. 18101.76
B. 12800

C. 9050.88
D. 12804

Answer: B

Solution:

312,800

With continuous compounding A = Pe™.

2

Given 800 = 400e% = ¢ = 2 = r = 122,

After 30 years:

A = 4006™ — 400e™F — 400672 — 400 - 2° — 400 - 32 — 12800.

Question14

The equation of a curve passing through (1,0) and having slope of tangent at any point
(x,y) of the curve as YL js MHT CET 2025 (26 Apr Shift 1)

24

Options:

A2(y—1)+z(z+1)=0
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B.2z —(y—1)(z+1) =0
C.2z+(z+1)(y—1)=0
D.2z(y—1)+(z+1)=0
Answer: C

Solution:

Answer: 22 + (x + 1)(y — 1) = 0
Solve the DE:

dy y—1

y—1

de  22+z

Separate and integrate:

[71- [ G-

z(x+1)

)rﬁ.‘;: =lnjz|—In|z+ 1]+ C.

r+1
So
Injy—1| = In| = ‘—c s oy—1-0—2_
r+1 r+1
Use (1, 0):
1
—1=C-- = C=-2
2
Thus
2x
u_l__r-:l = 2x+(z+1)(y—1)=0.
Question15

The differential equation which represents the family of curves y = C;e%*, where C;, C,
are arbitrary constants is MHT CET 2025 (26 Apr Shift 1)

Options:
Ay =yly
B.yy" =y

C.yy' =(y)
D.y =y?
Answer: C

Solution:
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Answer: yy" = (y')? (Option C)
Lety = C e
Y = C1Ce™ = Cay,  y' = Cay' = Cay.
Eliminate Cs:
(4)? = (Coy)* = C3y” = ",

Hence the differential equation representing the family is

vy = (¥')?]

Question16

The rate of increase of the population of a city is proportional to the population present
at that instant. In the period of 40 years the population increased from 30,000 to 40,000 .

At any time ¢ the population is (a)(b)Z_O. Then the value of ¢ and b are respectively MHT
CET 2025 (25 Apr Shift 2)

Options:

A. 30,000, 2
B. 30,000, 5
C. 40,000, 2
D. 40,000, 3
Answer: B

Solution:

4
Answer: a = 30,000, b = 3
Model: P(t) = a b/40,

o Attt =0 P(0) = a = 30,000 = a = 30,000.
40,000 4

s Attt = 40: P(40) = ab = 40,000 = 30,000 - b = 40,000 = b = = -.
30,000 3

So the pairis (30,000, 4/3).

Question17

The equation of the curve passing through origin and satisfying (1 + z°) g—i + 2zy = 422
is MHT CET 2025 (25 Apr Shift 2)

Options:

A. y(l —|—w2) = 4g3
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B.4(1+a%) =4+¢°
C.3y (1+2?) =4a®
D.1+y?=4z3+1
Answer: C

Solution:

Answer: | 3y(1 + z*) = 4a” | (Option C)

Saolve

Divide by 1 + x2%:

Linear DE. Integrating factor

I — exp
t [f1+J

.:2

Then

dzt

Integrate:

d
1+ a? b A 2y = 427,
1
dax

dy

dx

2x

2x

42

1+ 22

Y

i (1+ :1'2)';;J =(1+2%)-

14

dx = exp(In(1 + ;112}) =1+z%

4a°

2
1+ x? =

1
(1+ 2%y = f:l;rg dr = —;13 + C.

Through the origin (0,0) = C' = 0. Hence

3y(1 + z%)

= 47,

Question18

The order of the differential equation whose general solution is given by
y = (C1 + Cy) sin(x + C3) — C4e**% is (where Cy, Cy, C3, C4, Cs are arbitrary
constants) MHT CET 2025 (25 Apr Shift 2)

Options:
A5
B.4
C.2
D.3

Answer: D

Solution:
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Reason:

Simplify the given family:
y = (C1 + Ca)sin(z + C3) — Cee®' P = Asin(z + ¢) — Be”,
where A = O + Cy. ¢p = Cy. and B = e,

Thus there are three independent arbitrary constants (A, ¢, B).
A general solution with 1. independent constants corresponds to an n-th order differential equation, so the

order is 3.

Question19

The general solution of differential equation (y* — %) dz = zy dy (x # 0) is MHT CET
2025 (25 Apr Shift 2)

Options:

A. 2z%logx + y? + 2cz? = 0, where c is the constant of integration
B. 2z2log x — y? + 2cz? = 0, where c is the constant of integration
C. z%logz + y? + 2cz? = 0, where c is the constant of integration
D. 22logz — y2 4 2cz? = 0, where c is the constant of integration

Answer: A

Solution:

(vF — ) dze = zydy (z £0)

Write y as y = v = dy/da = v + @ dv/de. Then

dv  y* —xr  via? — 2? vt —1
v+ r— = = =
da Ty vt v
Hence
2
d ve—1 1 de
—-— —v=——= = wvdv=-—
d 1
Integrate:
e
5= —lnz+C = v =C—2lnz.

. Y
Since v — —, we get
@

ayl
y_2 —C—2lnz = y*+22%Inz — Cz? = 0.
€T

Let ' = —2¢. Then the general solution is

2z logz + y* + 2ex” = 0 |,

Question20
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The rate at which the population of a city increases varies as the population. In a period
of 20 years, the population increased from 4 lakhs to 6 lakhs. In another 20 years the
population will be MHT CET 2025 (25 Apr Shift 1)

Options:
A. 8 lakhs
B. 12 lakhs
C. 9 lakhs
D. 10 lakhs

Answer: C

Solution:

Given:
« Initial population (Fy) at t = 0: 4 lakhs
s After ¢ = 20 years: P(20) = 6 lakhs

Let's find the constant k:

3 L 3 In(3/2
6=d4e? — Z =¥ 5 In (E) =20k = k= n(3/2)

20
Mext, find the population after another 20 years (ie, at{ = 40):
P(40) = 4¢4%
i X 2
But e = (e20%)? = (3)" = %, 50

9
P(40) = 4 x 1= 9 lakhs

So the correct answer is C (9 lakhs),

Question21

The differential equation wj—i = 2y represents ... MHT CET 2025 (25 Apr Shift 1)

Options:

A. a family of circles with radius c.

B. a family of parabolas with vertex at the origin and axis along the positive Y-axis
C. a family of parabolas with vertex the at origin and axis along the positive X-axis
D. a family of ellipses

Answer: B

Solution:
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Differential equation & .l = 2y
T

d 2dz
& _ =Iny=2Inz+C = y = Cz?
y x

This is a family y — ax’ — parabolas with vertex at the origin, axis along +Y.

Answer: B) a family of parabolas with vertex at the origin and axis along the positive Y-axis.

Question22

The solution of the equation z2%y — x?’% = y* cos z, where y(0) = 1, is MHT CET 2025
(25 Apr Shift 1)

Options:

A .y =3z%sinz
B.z3 = 3y’sinz
C.z° =y’sinz
D.y? =4a3sinz
Answer: B

Solution:

Answer: B— 2® = 3y’ sina

1
Solve 22y — 13;—0 =yt cosz, y(0) = 1.
€T

Divide by j:,r'1 and setuw = y Ysou = —Jdy 'ijr,rF:
=y x? =,

T+t —cose=0 = —u+zu=cosz.
y w 3

Linear DE:

;3 Jcosr
U - —u = 3
x T

IF = expf %d:r = 2%, Then

d
;—J{Iﬁ'ﬂ] — 3cosr = r'u=3sinze + C.
dx

Sincew = 4 ° and y(0) = 1givesC = I

3
:I. 5 * w -
= =3sine = |27 = .*}'t;ss.ll].:c .
y? :

Question23

y = €*( A cosz + Bsin z) is the solution of the differential equation MHT CET 2025 (25
Apr Shift 1)

Options:
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A2l (14y?) =0

B.%—j—z =0

c. o2y 1oy =
D.:USTQZ— j—z+2y:0
Answer: C

Solution:

1. The General Solution

y=¢e"(Acosz + Bsinaz)

2. First Derivative (%}

Use the product rule: (uv) = w'v + uv', where u = e* and v = Acosz + Bsinz.

d
ﬁ = (e"}(Acosz + Bsinz) + (e*)(—Asinz + Bceosz)

Notice that the first term is exactly y:
dy

o YT e"(—Asinz + Beosx)

Let's call the term with the constants ' for simplicity in the next step.
dy

de YTyl

wherey, = e*(—Asinz + B cosz).

s e i°
3. Second Derivative (-7

dy,
di "

MNow, take the derivative of

2 d d
ot = dp g 1€ (A + Beosz)

Apply the product rule again to the second term:

d
I [e"(—Asinz + Beosz)] = (e*)(—Asinz + Beosz) + () (—Acosz — Bsinz)
x

Notice the terms:
» e*(—Asinz + Beosz)isy.

s e*(—Acosr — Bsinz) = —e“(Acosr + Bsinz) = —y.
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Substitute these back:

'y dy
drz? ~ dr T+ (=y)
d*y  dy

Azt —E‘#l_y

4. Eliminating the Remaining Term ()

From the first derivative step, we have:

Substitute this back into the second derivative equation:

d*y dy dy
dz? — dx dr ’ Y

d?. d
Y2 gy
da? dx

5. Final Differential Equation

Rearranging the terms to match the options:

d*y dy
— —2=42y=0
dz? dr y

This matches Option C.

2
The correct differential equation is fﬁ — 2% + 2y = 0.

Question24

Solution of (2y — z) %2 = 1 is MHT CET 2025 (23 Apr Shift 2)
Options:

A.z =2(y — 1) + ce™’, where c is the constant of integration

B.z = 2(y — 1) + ce” *, where c is the constant of integration

C.y =2(z — 1) + ce™*, where c is the constant of integration

D.y =2(xz — 1) + ce Y, where c is the constant of integration

Answer: A

Solution:
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Answer: |2 = 2(y — 1) + Ce ¥ | (option A)

Solve

dy dx

2y —a)— =1 = — =2y—u=x.

dr dy

This is a linear differential equation in =(y):

Integrating factor = expf 1dy = e¥.

Multiply through:
d
—xe’) = 2ye¥.
2, (€)= 2
Integrate:
xe? =2 [ ye' dy = 2(y — 1)e? + C.

Divide by e¥:

x=2y—1)+Ce Y.

That's the general solution.

Question25

The integrating factor of y + % (zy) = z(sinz + log z) is MHT CET 2025 (23 Apr Shift

2)
Options:
Az

B. log z?
C. z?

D. z3

Answer: C

Solution:
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Answer:

Given:

d
y+ —(zy) = z(sinx + log x).
da

Since ﬁ(iu) =@ :—if + Yy, the equation becomes

d.
l.d_i + 2y = z(sinz + log z).

Divide by ::

¥

dy 2 .
— + —y = sinx + log &,
x

dx
o : 2
which is linear in y with P(z) = —.
Hi
Integrating factor:
_ E:'F FPlz)de _ ef;r!..'.' _ (:2]14: 2

plx) = x”.

So the integrating factor is ? {option C).

Question26

The differential equation whose solution is Az + By2 = 1 where A and B are arbitrary
constants is of MHT CET 2025 (23 Apr Shift 2)

Options:

A. degree 1 and order 2
B. degree 2 and order 1
C. degree 3 and order 2
D. degree 1 and order 3

Answer: A

Solution:
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Answer: degree 1 and order 2 (Option A)
From Ax? + B'yz = 1 (with parameters A, B), eliminate the constants by differentiating:

1. Differentiate:

242 +2Byy’ =0 = Az + Byy = 0.
2. Differentiate again:
A+ B{(y“}z + '_:,r'y”} = 0.
Eliminate A, B using the first in the second:
Byy' Byy'

A= = — -+ B{(y’)2 + j:,ry”} = 0.

Hi £

Divide by B £ O
W)+~ 2 ~o.
.

This differential equation is second order (highest derivative '_r,r”] and first degree (power of y” is 1)

Question27

The rate at which a substance cools in moving air, is proportional to the difference
between the temperature of the substance and that of air. The temperature of air is 290 K
and the substance cools from 370 K to 330 K in 10 minutes. Then the time to cool the
substance upto 295 K is MHT CET 2025 (23 Apr Shift 1)

Options:

A. 40 min
B. 96 min
C. 50 min
D. 60 min

Answer: A

Solution:
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Formula

Newton's Law of Cooling:
T(t) = Tuir + (To — Tair)e ™

where:

« T(t) is the temperature after time ¢

« T, isthe ambient air temperature (290 K)

o T, is the initial temperature of the substance
» kisaconstant

+ {istime elapsed

Using Given Values

1. Initial: Ty = 3T0 K

2. Att; = 10min, T} = 330K

Plug into the formula:

_ _ 1 _ 1
330 = 290 + (370 — 200)e ' — 40 = 80e '™ — 3=¢ ok —l[}k—ln(;)
Time to Cool to 295 K
_ : L1 1
205 =200+ 80e * — 5=80e ¥ — eM=_— — —kt=In{—)=-Inl6=-
16 16
. In2,
Using k = 5
In 2 .
——1=—4In2 — { = 40 min
10
Final Answer

The time required to cool the substance from 370 K to 295 K is 40 minutes (Option A).

Question28

If xj—z = y(logy — log x + 1), then the solution of the equation is MHT CET 2025 (23
Apr Shift 1)

Options:

A. log % = cy, where c is the constant of integration
B. log % = cy, where c is the constant of integration
C.log % = cz, where c is the constant of integration
D. log % = cx, where c is the constant of integration
Answer: D

Solution:
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Solve

dy

z = y(logy — logz + 1) = y(log £ + 1).

Letu — log(ﬂr). Then y = xe" and

d
G _ e + ze"u' = e"(1 + zu').
da
Plug in:
ze"(1 +zu') =ze"(u+1) = 1+zv' =u+1 = zu' = u.
So
du  dz
- -z = Injul=lnz+C = u=_Cx.
Therefore,
Y
log = = ex
@

Question29

The order and degree of the differential equation 4/ j—z — 43—1 — 7z = 0 is respectively

MHT CET 2025 (23 Apr Shift 1)
Options:

A 12

B.2.1

C.22

D. 3,1

Answer: A

Solution:

Answer: 1, 2
) - -y )
& Highest derivative presentis §y — T = order = 1.
i
*  Remove the radical to make it polynomial in yl:

\/_' — 4y —Te =0 = \/E =4y’ + Ta
Squaring.
y' = (4y' + Ta)?,

which is a polynomial in ' whose highest power is [y')z = degree = 2.

Question30
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The differential equation of all circles touching the Y-axis at the origin and centre on the

X -axis is MHT CET 2025 (23 Apr Shift 1)
Options:
A +y +2ay —0
2 2 dy
B.z® -y +2zy_— =0
C. 2m2+y2+zyj—z =0
D. z% —2y? + 2my% =0
Answer: B

Solution:

dy,
Answer: 2% — y° + 2zy —dJ = () (Option B)
-

Let the circle have center (u, [l) on the x-axis and be tangent to the y-axis at the origin.

Then its radius equals |a| and the family is:

(z— u,}2 +yf =a® = 2 +y* — 2ax = 0.

Differentiate (1) w.r.t. x:
2 + 2y — 2a = 0.

22 442

Fram (1), 2a = / . Substitute into (2):

T

2r 4 2y y’ -

2® +y

So the required differential equation is

d:
:1'.'2—',e,|'2-|—2:cy—"’|I =0}
d

—0 = z’— ';;2 + 2y = 0.

Question31

The differential equation satisfied by y = X sin(6t + 5) + Y cos(6t + 5) is (where X and

Y are constants) MHT CET 2025 (22 Apr Shift 2)
Options:

&y

A.
dt?

+6y =0
d%y

B. —=
dt?

=0

C.—5 +36y=0

d%y

D.W

+25y =0

Answer: C
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Solution:

1. The General Solution

y = X sin(6t + 5) + Y cos(6t + 5)

2. First Derivative ('i—‘;)

Using the chain rule, £ sin(at + b) = a cos(at + b) and 4 cos(at + b) = —asin(at + b):

% = X -6cos(6t +5)+ Y - [—6sin(6t + 5)]
L

d.
T': — 6X cos(6t + 5) — 6Y sin(6t + 5)
[

3. Second Derivative (%i)
d’y

7 = 6X - [~65in(6t + 5)] — 6Y - [6cos(6¢ + 5)]

d?.
T’,‘; = —36X sin(6t + 5) — 36Y cos(6t + 5)
[

4. Eliminate Constants

Factor out —36 from the second derivative:

d?y o ) -
2 —36 [ X sin(6t + 5) + Y cos(6t + 5)]

Substitute the original function ¢ back into the eguation:

d?y
di?

— —36y

5. Final Differential Equation

Rearrange the equation into the standard homogeneous form:

d’y
— + 36y =10
aez Y

Question32

A wet substance in the open air loses its moisture at a rate proportional to the moisture
content. If a sheet, hung in the open air, loses half its moisture during the first hour, then
90% of the moisture will be lost in ...... hours. MHT CET 2025 (22 Apr Shift 2)

Options:

A. 2log, 10

4log10
log2
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C. log, 10

3log 10
log2

Answer: C

Solution:

Answer: log, 10 hours.

Moisture decays exponentially: M (t) = M, - rt.

Given it halves in 1 hour=r = %
For $0% lost, 10% remains:

(4) =01=L = 2°210"' = 2 =10 = ¢ =log,10.

Question33

The general solution of the differential equation. j—i’ + sin(%ﬂ) = sin( x?’) is MHT
CET 2025 (22 Apr Shift 2)

Options:

A.log tan(

|

) =c— 2sin %, where c is the constant of integration
B. log tan(%) =c—2 sin(%) , where c is the constant of integration

C.log [tan(% + 2 )} = ¢ — 2sinz, where c is the constant of integration

4

D. log [tan(

S

+ %)} =c— 2sin %, where c is the constant of integration
Answer: B

Solution:
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1 &
Answer: B — log tan % =¢— 28in—

2
Solve
dy r+y r—uy
— + sin - — sin .
dx 2 2
Move the sine term:
dy . faz-— L frty
— = sin — sin .
di 2
Usesin A —sin B = 2cos % sin % with

A=*3 B-—

i E-
3 H

2

7y T - x ;
¥ 2cos(—) sin(—g) = —2 co:s(—) siu(g) .
dax 2 2 2 2
Separate:
1 x
: = —2cos(—) dz.
sin(y,/2) 2

letu = § = dy = 2dw:

chscudu = —2[::05(;) da.

tan =|:

Recall [escudu = In 2l:

T T
2lu‘tan —L‘ = —2-23111(—) +C
2 2
T

Yy .
= lu|Lau—| = —QSL‘I(—) + .
4 g

So the general solution is

T
logtau?—" =¢— 28in—|
4 2

Question34

The equation of the curve passing through (2, J

is MHT CET 2025 (22 Apr Shift 2)
Options:

Azy=2z*+2z+1

B.oy=224+2+2

Cry=z*+z+5

D.zy=2x2+2x+5

Answer: A

Solution:

Get More Learning Materials Here : &
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Given slope:

dy 1
— =1 .
dr xr?

Integrate:

1 1
y—/(l——z)tix—a:+—+c.
T ®

Use the point (2, %]

9 9 L C = C=2
5—-+§+ o = L=z
So
'i‘-,|'—1'+__l_2
Multiply by @x:
ry = z° +2& + 1.
Ty = t + 2+ 1 {Option A)
Question35

Ify = y(2) and (2242) & — — cosw, y(0) = 1, then y (§) = MHT CET 2025 (22 Apr
Shift 1)

Options:

A 3
B.2
C.—3
D. 1

Answer: A

Solution:
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2+ sinax dy

— — —cCos&I, y(0) =1
y+1 dr - ¥(0)
Separate:
1. @__ cosr;z.- —.\ihl(y—l]—— cos‘:c _
y+ 1de 2+ sine dx 2 +sine

letu = 2 +sinz = du = cosx da:
In(y +1) = —In(2 + sinz) + C = (y+ 1)(2 +sinz) = C".

Usez =0, y=L(1+1)2+0)=4=C"=4

So
1 _ 2 —sinx
y T 2+sinz - 'u_2+siu:r:'
Atw—%{siuw—l]:
(rr) 2—-1 1
Ng) —a2 178
Question36

The degree of the differential equation % +3 (%)2 = x? log( ;;Z) is MHT CET 2025
(22 Apr Shift 1)

Options:

Al

B. 2

C.3

D. Not defined

Answer: D

Solution:
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2 2 1
The degree of the differential equation 24 43 (r—fﬁ) = 2?log (ﬂfé) is Not defined.

die? de

Explanation

Order and Degree Defined
1. Order: The order of a differential equation is the order of the highest derivative present. In

i
this equation, the highest derivative is %, so0 the Order is 3.

2. Degree: The degree of a differential equation is the highest power (exponent) of the
highest-order derivative after the equation has been expressed as a polynomial in its

derivatives.

Determining the Degree
The given equation contains the term = log (dﬂ ) .

3 oy 1 3, 2
A differential equation must be a polynomial in all its derivatives (e.g,, (j—}) ; (:f—j) . etc.)

for its degree to be defined.

43
Since the highest-order derivative, %, appears inside a non-polynomial function (log), the
equation cannot be written as a polynomial in its derivatives.

Therefore, the degree of the differential equation is Not defined.

Question37

Ify+ % (zy) = z(sinz 4 log ) then MHT CET 2025 (22 Apr Shift 1)
Options:
Ay =cosz + 251% - %cos x+ 3logx — % + -5, where c is the constant of integration.

B.y=—cosz — %sinm + %cos x+ %logm - <+ ﬁwhere c is the constant of integration.

o8

C.y=—cosx + %sinw + %cos x+ %logx -5+ %,where c is the constant of integration.

o8

2 : 2 T T C . . .
D.y =cosx — sinx + S3CosT + 3log T — + F,Where c is the constant of integration.
Answer: C

Solution:
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Answer: C

Start with

d
y+ —(xy) = z(sinz + log x)

die
: !
Since :;—_r(.:.u] =zxy +u

' . b, 2 .
ey +2y =zx(sine +loge) = y + —y=sinz+logae.
x

This is linear with integrating factor p — el(2/2)ds _ 32 pence

[.';;2-_(‘;]F = Iz[SilL.‘L' +logx) = /12 sin x dx + f;£:2 log x dx + .

I Iz

Compute:

A 2 .
I, = ‘[:L:2 sin@gdr = —x“cosz + 2esine + 2cosx,

I, = fu:zlogwda: = i'—]].Og:c— 35

So
3 3

ely = —x’cosx + 2rsine + 2cosx + J—} log a2 — 1{—3 + C,

and dividing by 2,

2 . 2 x x
y=—cosx+ —sine+ —cosx + —loge — — + —
€T x? 3 9 a2

Question38

The population of a town increases at a rate proportional to the population at that time.
If the population increases from forty thousand to eighty thousand in 20 years, then the
population in another 40 years will be MHT CET 2025 (22 Apr Shift 1)

Options:

A. 240000
B. 160000
C. 320000
D. 640000

Answer: C

Solution:
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320,000 (Option C)

Exponential growth = population multiplies by a constant each equal time.

Given: 40,000 — 80,000 in 20 years = it doubles every 20 years.
Another 40 years = two more 20-year periods = multiply by 22 = 4

e« From 80,000: 80,000 % 4 = 320,000.
e Equivalently from the start: 40,000 x 29%0/2° — 40,000 x 8 = 320,000.

Question39

A particular solution of 3e” tan yda + (1 — e*) sec’ ydy = O with y(1) = & is MHT
CET 2025 (21 Apr Shift 2)

Options:
A.tany = (i:gi )3
B.tany = ( }:Ei )3
3
C.tany = ( 11:; )
D.tany = (11_:: )3
Answer: D
Solution:
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Answer: D

Given
3e* tanydz + (1 — e*)sec’ ydy = 0, y(l) = %

Rewrite as

dy Jer tany Jet |

_— = — - = — Sl Yy cos .

dr 1—e* secly 1= "YERY
Separate:

el ifee
- Y = s
sin gy cos y 1 —e”
d
I\.Iote/‘_i"r =In|tany|.
sin y cosy
For the right side, letu = 1 — ¥ = du = —e“dx:
3e” 3du :
f— d:r—f =3ln|ul =31n|l —e"| + C.

1 —er {7

Thus

In|tany| = 3In|1 — €|+ € = tany = C'(1 — €)%

Usey(l) = 7/4 = tany = L.

Hence

Question40

The equation of the curve passing through the origin and satisfying the equation

(1+22) & + 2zy = 442, is MHT CET 2025 (21 Apr Shift 2)

Options:
A.3(1+2%)y=4s"
1— z?

B.3

2

+
8

)
3(1-2%)
C.3(1+2%) =ab
A4(1-2%) =2°

D. 4

Answer: A

Solution:
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3(1 + 2%) y = dz®
Work:

2 _ 42:°
l—l—;t‘z!’|I Tl

d
|[1—|—:.r:2)‘il—?’r + 22y = 42 = oy +
dax

Linear; IF = exp [ lz—ifdi =1+

a 2 NP 4 3
dl_|_(l+1 )yJ—dh = (1+=z )y—:i:r, +C.

Through origin = C' = (). Multiply by 3:

3(1 + 2%) y = 423

Question41

The differential equation of all circles having their centres on the line y = 5 and touching
X -axis is ...... MHT CET 2025 (21 Apr Shift 2)

Options:
AGB-y)Liy—10y=0

B. (5—y)2% +y2-10y =0
C.h-yTL+y-10=0

D. (5 —y)2(j—1)2 4y —10y =0
Answer: D

Solution:
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du\ 2
Answer: D — (5 — y)z (d—u) + 'yg — 10y =10
@

Let the circle have center (h, 5) (since centers lie on y = 3) and it touches the x-axis, so radius = 5.

Family:
(z—h)* + (y — 5)* = 25. (1)
Differentiate (1) w.rt,
20z —h)-1+2(y—5)y' =0 = h==z+(y—5)y. (2)
Eliminate h:
(@—h)?=(z—(z+@u-5y))" = (- w-5%)" = (-5
Plug in (1)

2
(=520 +(y-57°=25 = (5—y)° (:‘;—f) +(5—y)*—25=0.

since (5 — y)? — 25 = ¥ — 10y, we get

2 dy : 2
(5—y) (E) + oy — 10y =01

Question42

In a culture bacteria count is 1,00, 000 initially. The number increases by 10% in first 2
hours. In how many hours will the count reach 2, 00, 000, if the rate of growth of bacteria
is proportional to the number present? MHT CET 2025 (21 Apr Shift 2)

Options:

D.

Answer: C

Solution:
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2log 2

Fr—— Option C
log(11,10) ours (Option C)

Reason: Exponential growth = N (£) = Ny - a'.

Given 10% increase in 2 hours: multiplier over 2 hours is 1.1 = per ¢ hours, factoris [1.1)£-'2.

Set i\"[:” = 2Ny

i log 2 ; 2log2
2 log(1.1) ~  log(11/10)

(1.1)2 =2 =

Question43

A particular solution of g—i = (z + 9y)%, whenz = 0,y = 2% is MHT CET 2025 (21 Apr
Shift 1)

Options:

A. 3z + 27y = tan|3 (.’L‘ + %)]

[

B. 3z + 27y = tan(m - %)
(
[

C.3z + 27y = tan(z + =)

12
D. 3z + 27y = tan|3 (.’L‘ + %)]
Answer: A
Solution:
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1. Substitution

Let v = x + 9y. Differentiate v with respect to x:

du d(-+q)
dr  dz Ty
dw dy
d dr

d
Solve for 32:
dx

dy _1fdv
de 9\ de

Substitute v and 5-3 into the original equation:

1 [dv 1 9
9\ dx v

g
— —1=9
dx
du
d—l — 9’ +1
2. Solve the Separable Equation
The new equation is separable.
dv
o —dzx
Qv= +1

Integrate both sides:

1
f—%g n 1d'u = fd:.-:
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Use the standard integral formula:f ;g;l-,—ld-u = é tan l{uu]. We havef [ﬂ—u]lg—ld-u, Letu =

3v, sodu = 3dv, ordv = %d-u.

1 1 1 1
. Zdu = Ztan Y(u) = Ztan '(3v
fu2+1 3 3 (W) =3 (30)

So, integrating both sides gives:
1 1
3 tan (3v)=z+C

3. General Solution

Substitute back v = = + 9y
1 1
3 tan -~ (3(z+9y)) =z +C
tan ! (3z + 27y) = 3z + 3C
Let K = 3C be the new arbitrary constant.
tan ! (32 +27y) =3z + K
3z + 27Ty = tan(3z + K)

4. Apply Initial Condition

Use the conditionz = ),y = % to find K:

1
3(0) + 27 (E) = tan(3(0) + K)
0+ 1= tan(K)
K — tan (1)
K-I
-4
(Using the principal value)

5. Particular Solution

Substitute K’ = 7 back into the general solution:

32 + 2Ty — tan (:tr + %)

This solution is in the form of Option A: 3z + 27y = tan [3 (z + 5) |, if we factor out 3 from

the argument of the tangent function:

an (32 + 7) = tan (3 ( + _;4)) ~tan(3(x+ 1))

The particular solution is:

W
Jor+ 2Ty = tan |3 —
Ty [ (“L 12)}
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Question44

The general solution of % = 2:r:ye9”2 is MHT CET 2025 (21 Apr Shift 1)

Options:
e’

A.y=e° ¢, where cisthe constant of integration

22

B.y=e"%¢, wherecisthe constant of integration

I2 . . .
C.y =€ ¢, where cisthe constant of integration

D.y= e$2c, where c is the constant of integration

Answer: C

Solution:

dy 2
— =2xye”.
da 4

1) Recognize it's separable

Bring all y-terms to one side and &x-terms to the other:
1 22
—dy = 2xe® dr.
U

2) Integrate both sides

Left side:

1
f—ri’y—luy + (.
y

Right side: use the substitution 4 = 2% = du = 2 d:

2 2
f2'r et da = f{:“ du =e" +Cy =& +Ch.

Equate:
In |y| = e 4+ C (where C' = Cy — C).

3) Exponentiate and absorb constants

2 2
o v T T
yl=e® '€ =¢efe” .
Let ¢ = +e" (a nonzero constant, and you may also allow ¢ = () to include the zero solution):
-2
y—=rce"

4) Quick check
fy=c¢ e’ then

d't,f r""2 r? ?

— =¢e" e - (2z)=2re

1s (2z) v,
which matches the differential equation.

3

Hence the correct optionisy = ¢ (z“r (option C).
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Questiond45

The assets of a person reduced in his business such that the rate of reduction is
proportional to the square root of the existing assets. If the assets were initially X 10 lakhs
and due to loss they reduce to 10000 after 3 years, then the number of years required
for the person to be bankrupt will be MHT CET 2025 (21 Apr Shift 1)

Options:
A. 2?0 years
B. 13—0 years
C. %0 years
D. % years
Answer: B

Solution:

Given

»  Asset A(t) decreases at a rate proportional to v/ A:

dA
— = —kVA, k>

dt
. 1’1([]) = 10lakhs = 1,000,000

o A(3) = 10,000

Solve the ODE

Separate and integrate:

0

dA
f" —kdt = WA= —kt+C

w7

Use A(0) = 10% = +/A = 1000:

2(1000) = C = C = 2000

Use A(3) = 10,000 = v/A = 100

2(100) = —3k + 2000 = 2000 — 3k = 200 = k& = 600

Time to bankruptcy
Bankruptcy when A = 0 = /A = 0

2000
600

0=—kt+2000=1t=

10
Answer: B) —] YEears |

10

— — years

3

Question46
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If the differential equation Z—z + % = %
then the radius of the circle is ...... MHT CET 2025 (20 Apr Shift 2)
Options:

A.a+ 2c , where c is the constant of integration
B. va? + 2¢, where c is the constant of integration
C.a? + 2c , where c is the constant of integration

D. y/a + ¢ , where cis the constant of integration

Answer: B
Solution:
Let
dy z_¢
de  y oy
Multiply by y:
J:'
;:;E +r=a

d ;.2
Since 'yd"'f — —(L)

e " g\ 2

due

i

d :;2 y2 1,2
R — e =, g — — .
( 5 ) a— T 5 ar 5 +C

Thus

Y =2ar—-2+2C = 224+y -2axz=2C = (r—a)l+y’=a"+2C.

This is a circle centered at (a, 0) with radius

R = +/a® +2C)|

(With ¢ = (' as the constant of integration, this matches option B.)

Question47

where a is constant, represents a family of circles

The particular solution of the differential equation cos <%> =05,y=1atz=0is

MHT CET 2025 (20 Apr Shift 2)
Options:

A. cos(%) =1
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Answer: C

Solution:

1. Solve the Differential Equation

First, solve the differential equation for :;—f

dy
s(=2) =05
Cﬁﬁ(dr)

The value 0.5 = % corresponds to the principal value ’—{ for the inverse cosine function.

d.
—'l": = cos }(0.5)

dx
dy T ., T2
— == im or — — +2n
dr 3 " 3 "

where n is an integer. Since the right side is a constant, we can represent it by a single arbitrary

constant, say A.

dy
-~ _ A
dx

where A is a constant, and the principal value is A = g

This is a simple separable equation:

dy = Adzx

Integrate both sides to find the general solution:

where (' is the constant of integration.
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2. Apply Initial Condition

Use the condition y = 1 atx = 0 to find C":

1=A(0)+C

=1
The particular solution is:
y=Ar+1
y—1= Az
a_ vl
T

3. Substitute back into the Differential Equation

The constant A represents all possible values of :’;—E from the original equation. We substitute

A= I"_F—l back into the original differential equation:

cos (di) —05
dar

cos(A) = 0.5

y—1
cos(y ) =0.5
X

This matches the form of Option B and Option C.

Wait! Let's check the options carefully:

« B:cos {;"1] — 0.5 (Incorrect, the denominator is = — 1)

e C:cos {T"—Il} = 0.5 (Correct)

The particular solution is cos ("'Tl) = 0.5.

Question48
The solution of (1 + y*) + (:c — etanly) ¥ — 0is MHT CET 2025 (20 Apr Shift 2)

Options:

A. 2zetan 'y — e2tan'y L k where k is the constant of integration
B.z-efa 'Y = etan 'Y 4 k where k is the constant of integration
C.z-e2tn 'y — g 'y 4 k where k is the constant of integration

D.z =2+k-e 'Y wherek is the constant of integration

Answer: A
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Solution:

We are given

S |
1_2+;r_3t(mg_-_[]
(1+y7) + (z—e )2
or, multiplying by d:x,

(1+ ) dz+ (x — e 1-”]:11_1,.; = 0.

1

Let ﬂ‘f(-ﬁ~’l}) =1+ :i,l'2 and AY[::L'T") —p — ety

It is not exact because

M _,  ON
ay 7 dr
But
aN oM aN  IM 1—2y
— - =1-2y, - M= —=
dx oy dz dy 1+y
depends only on .
Hence an integrating factor () exists with
! arctan
Wy 1-2 2y _ €Y
—_ = y) = tany — In(1 = .
) 14 ul(y) Exp{arc any — In(l +y ]) 1742

Multiply the DE by wu(y):

o (,u:cLun Yy J EJ+1|.'+.:l;—1u v

earcLunydI + {‘E

T dy = 0.

This is exact because

i(ﬁmcmuy) _ {3&111:L&1[| y _ i ('T o ean:tuuy]c&ucumy

dy 1+y* oz 1+y° ’
Let & (i, y) be a potential with ¢, = ¥,
Integrate w.r.t. &:

(I] —_ :L.ei-l.fl'_'téul_ij A1 g{y}-
Differentiate w.r.t. y and match &, — N pu:
‘I) _ :L.e&ucléul y N qj[:?"} B (SE o Bu.rt:tuu y)emctmly
P T 1+ 2
Hence
, {32 arctan iy
9 =~ Y

Let @ = arctany = dy = (1 + y*)df. Then
26 124 L Zarcta
gly) = —[rﬂ df = —3e™ = —get ey,
Therefore the implicit solution is
‘1, _ C = Ica.rctauy o %(32an:tuuy _ C

or equivalently

. 1 . 1
2 el.':l.u v _ {32l<1u Y1k

which corresponds to option A.
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Question49

The rate of reduction of a persons assets is proportional to the square root of the existing
assets. The assets reduced from 25 lakhs to 6.25 lakhs in 2 years. This rate of reduction of
his assets will make him bankrupt in MHT CET 2025 (20 Apr Shift 2)

Options:

A. 3 years
B. 5 years
C. 4 years
D. 6 years

Answer: C

Solution:

Let A(t) be the assets (in lakhs).
“Rate of reduction proportional to v/ A" =

1A
’7 — _kVA, k=0
[res

Separate and integrate:

dA
ﬁ_f_kfja = 2WA= —kt+C.

Initial: A(0) = 25 = v/A = 5.s0 C' = 10.
After 2 years: A(2) = 6.25 = /A = 2.5:

2(2.5) = 2k + 10 = 5 = 10 — 2k = k = 2.5.
Bankruptcy when A = (0 = /A = O

10
0=—ki+10=1=— = 4 years.
2.5

Answer: C) 4 years.

QuestionS0

The general solution ofz(z — 1) g—i = 23(2z — 1) + (x — 2)y is MHT CET 2025 (20 Apr
Shift 1)

Options:

A.y(z — 1) = 23 + ¢(z — 1), where c is the constant of integration.

B.y =a23(x — 1) + ¢, where cis the constant of integration.

C.y(xz — 1) = 23(z — 1) + cx?, where c is the constant of integration.

D.y(x — 1) =z3(x — 1) + ¢, where c is the constant of integration.
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Answer: C

Solution:
Solve
dy 3o, . .
ele—1)-= = 2"(22 — 1) + (z — 2)y.
da
Divide by o(x — 1):
dy x—2 @ 2e—-1 ,2x-—1

y= & .
dax :r:[;x.-—'l}y x x—1 r—1

This is linear ' + P(x)y = Q(x) with

e 2 2 1
P[I}__;c;‘r—lj__(;_m_l)l

Integrating factor:

u{-c] _ (_,_ff’[r}fh-' —e f[% __—Il}rf..'.' —e 2lne i Infz 1) _
Then
d g2z — 1y rx—1
— {ppmy — . Y P S — 9 — 1.
d:c[’”'u) Qz)n (l ;r—l)( x? ) r-1
Integrate:
,u*y—f(Q;r—ljdm-—:r:z—;r+C'.
Thus
xz—1 a ; 2, 2 3 2
—y=z —z+C = ylz—1)=z(2" —z+C)=z"(z— 1)+ Cz".
&
ylz — 1) = 2z — 1) + e’
Question51

2
The sum of the degree and order of the differential equation 4/ % = 4/ % — 9 is MHT

CET 2025 (20 Apr Shift 1)
Options:

Al

B.3

C.5

D.7

Answer: D

Solution:
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Problem 1: Area Calculation

The area of the region bounded by y = | — 4|, # = 3, & = 5, and the x-axis is requested.

1. Geometric Calculation
The function y = |2 — 4| is a V-shape with its vertex at (4,0).The areafromz = Jtox = 5is
the sum of the areas of two right triangles.
+ Left Triangle (fromz = 3 tox = 4):
s Base(b):4-3=1
e Height(h):y(3)=1(3—-4/ =1
« Area A = 1bhy = 1(1)(1) =3
* Right Triangle (from & — 4to = = 5):
« Base(b):bh—-4=1
s Height (ho):y(5) =[5 —4| =1

s Area ds = %bzhz = %(l){l:} = %

1
Total Area = A; + Ax = 5+

B3| =
|
ey

2. Conclusion

The correct mathematical answer is 1. Since 1 = I, none of the provided options {%.,

17’

-

| 15
=12
b | 5
=1l
-

=t
= |
[

are correct. The question or options are flawed.

Problem 2: Order and Degree of Differential Equation

The sum of the degree and order of the differential equation 4/ j—{% = ‘—LE — 5 is requested.
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1. Rationalize the Equation

To find the degree, we must first clear all fractional exponents (radicals) by raising both sides to a

power that removes the roots. The roots involved are the square root (power %) and the fifth root
1

(power z). The least common multiple of the denominators (2 and 5) is 10.

Raise both sides to the power of 10:

2. Determine Order and Degree

s Order: The highest derivative is ﬁ—;‘fr

Order = 2

s Degree: The degree is the exponent of the highest-order derivative {i%} after

dx”

rationalization. In the rationalized equation:

. . 10
d*y\’ dy\® 5
dz?) ~ \\de "

The highest-order derivative, d—_%, has a power of 5.

dx?

Degree = 5

3. Calculate the Sum

Sum = Order + Degree =2 4+5 =T

Question52

The differential equation whose solution represents the family z?y = 4e® + ¢, where c is
an arbitrary constant, is MHT CET 2025 (20 Apr Shift 1)

Options:
A. m% +2y=0
B. 22 4 (2wy — 4e”) = 0

dy

Cazg +(x—2)y=0
dy

Answer: B

Solution:
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1. Differential Equation from a General Solution

The problem asks for the differential equation whose solution is the family 22y = 4e® + c.

Solution

To find the differential equation, we eliminate the arbitrary constant ¢ by differentiating the

solution with respect to .

1. lIsolate ¢:
¢ = azly — 4e*

2. Differentiate implicitly w.r.t. x (j—j = 0)

d ., d
—(z"y) — —(4e") =0
d (="y) d.‘c( )

3. Apply the Product Rule on ;cz-_:,r.

j.
(zr-y—xz-ﬂ) — 46" =0

dax
4. REarrange:

d’.
.Lz—u + 2zy —4e” =0
dax

o dy .
rT— 4+ (2zy —4e”) =10
5 T (2zy —d€%)

This exactly matches Option B.

Questions3

The differential equation of all straight lines passing through the point (1, —1) is MHT
CET 2025 (19 Apr Shift 2)

Options:

A.y:(w—l)g—i’—l

Bz=(z—-1)T +1
C.y=(z— 1)%
D.y=2(z— 1)3—;
Answer: A
Solution:
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All straight lines through (1, —1) can be written as
y+1=mx—1),
where 1 is the slope (parameter).

Differentiate w.r.t. a:

dy
— = 1.
da
- - dy . .
Eliminate e by substituting m — d_ back into the family:
T
di di
y+1=(Z)@-1) = |y=-1)Z 1|
da dz

Question54

The principal increases continuously in a newly opened bank at the rate of 10% per year.
An amount of Rs. 2000 is deposited with this bank. How much will it become after 5
years? (e™® = 1.648) MHT CET 2025 (19 Apr Shift 2)

Options:
A. 3926
B. 3296
C. 3692
D. 3269

Answer: B

Solution:

For continuous compounding, the amount after time £ is
J1 — P(:-”.
Here P = 2000, r = 10% = 0.10. £ = 5 years, so rf = ().5.

A = 2000e".

Given ¢™% = 1.648,

A = 2000 x 1.648 = 3296.

Answer: 3296 (option B).

Questions5

The solution of % = (xz +y)? is MHT CET 2025 (19 Apr Shift 2)
Options:

A.tan"!(z +vy) =z +c, where cis the constant of integration
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B.z+y=tanx +c, where c isthe constant of integration
C.z+y=-cot 'x+c, wherecistheconstantof integration
D.z +y = sin"!(z + y) + ¢, where c is the constant of integration
Answer: A

Solution:

dy 2
L — . 2 -I
et - (z+y)

Set z — & + y. Then

dz dy 0
— =14+ —=—=1+z".
dx dx *

Separate and integrate:

" _ _dr = tan lz=z+C.

Substitute back z — = + ¥

tan z+y)==z+C.

Questions6

The order and degree of differential equation of all tangent lines to the parabola z? = 4y
is respectively. MHT CET 2025 (19 Apr Shift 1)

Options:
A. 1,2
B.2,2

C. 3,1

D. 4,1
Answer: A

Solution:
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For the parabola x% = 4y (e, y = ""TL):

At a point of contact (a:, 1,:) on the curve, the slope of the tangent is

yoW_z
) de 27
Eliminate @ between the curve and this slope:
2 "
= (2y) I
=2y = = — = = = (y )"
y y= 1 (y")

Thus the differential equation satisfied by all tangents is
2
y— (i) =0.

The highest derivative is first order = order = 1; it occurs as a square = degree = 2.

So, the pairis| (1, 2) |

Questions57

. 24sinz ) d
If y = y(z) satisfies ( ligx) =

MHT CET 2025 (19 Apr Shift 1)

= — cos z. such that y(0) = 2, then y (3 ) is equal to

Options:
A. 4
B.3
C.2
D.1

Answer: D

Solution:
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We're given

2+ sinx dy

= —cos, y(0) = 2.
l+y dx ' 4(0)
This is separable:
1 CO8 &
—dy = — b_ dx.
1+y 2 tsine

Integrate both sides. Left:

1
fy = In(1 + y).
f1+yry 11+ y)

Right letu = 2 + sina = du = cos @ da:

s 1
/— cof-.':r, dr = —f —du = —In(2 + sin z).
2+ sine u

So
In(14+y) = —In(2+sinz) + C = In((1+y)(2+sinz)) = C.
Hence
(1+y)(2+sinz) = K.
Use y(0) = 2: (1 +2)(2 +sin0) = 3.2 =6 = K — 6.

Thus
[§]

= - - — 1.
24+ sine

Yy

Evaluate at & = % (sosinx = 1)

T 6 ]
v(z)=3-1=1

(option D)

Question3S8

In a bank, the principal increases continuously at a rate of % per year. Then the rate, z,
if T100 double itself in 10 years, is(log2 = 0.6931) MHT CET 2025 (19 Apr Shift 1)

Options:
A. 6.93%
B.9-63%
C. 6.09%
D. 3.69%
Answer: A

Solution:
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Use continuous compounding: 4 = Pe™,

Doubling in 10 years means

=1 at z=y=1with ¥ =0atz=1

2= ﬂ —ev = = y
P 10
Given log, 2 = 0.6931,
0.6931
= = 0.06931.
Convert to percent: = 100r = 6.931% == (option A).
Questions9
. . . . d2y
The solution of the differential equationz ——
,is MHT CET 2025 (19 Apr Shift 1)
Options:
A y=zlogz+z+2
B.y=zlogx —x+2
C.y=xlogz+2
D.xlogz —xz =y
Answer: B
Solution:
Given
dy dy
J,E—l, I'j(].:l—l., Erl—”.
1. Divide by @:
d’y 1
de? oz’

2. Integrate once:

dy

—fla':c =lnz+ C.
da @

dy dy
Use —(1) =0=C; =0.5% — =In=z.
se cf:r[} > O oo =z

3. Integrate again (by parts)

y—flnrcf;r—;rh1;c—;::+02.

Usey(l) =L:1=1-0—-1+Cp = Cy = 2.

Hence,

y=xlnz—x+2|

(Here In is the natural logarithm.}
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Question60

The slope of tangent at (z,y) to a curve passing through (1, T) is 2 — cos? £, then the
equation of curve is MHT CET 2024 (16 May Shift 2)

Options:
Ay = tan~ (log(£))
B.y = a? (tan~ (log £))
C.y = z (tan " (log £))

D.y= %(tam’1 (log <))

Answer: C

Solution:
dy y 2y .
4 = 7 —cost ... ()
Puty = vx._ (i)
=B v (i)
7 ode dz™ "~

Substituting (i) and (i) in (i), we get.

"i:r+:1:E — v —cos?v ::>'.1:i — —cos?v
dz dr

Integrating on both sides, we get

fsecQU-dU:—/d—m—kc
T

= tanv=—logz +¢
:;»tamE = —logz +ec...(iv)
T

Since the required curve passes through (1? %)

tan%:—logl%—c:}c:l

tan Y — —logz +1
T

= tan% = —logz + loge

= y=ztan " [log(%”

Question61

The rate of growth of bacteria in a culture is proportional to the number of bacteria
present and the bacteria count is 1000 at t = 0. The number of bacteria is increased by
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2
20% in 2 hours. If the population of bacteria is 2000 after X hours, then (@) is

1og(§)

MHT CET 2024 (16 May Shift 2)
Options:

A. 16

B. 8

C.2

D.4

Answer: D

Solution:

Let ' ' be the number of bacteria present at time " £ ".

== = Az, where A is the constant of proportionality
Integrating on both sides, we get

logz = At+c

Whent = 0,z = 1000

log1000 =0+¢

= ¢ = log(1000)

log z = At + log(1000)... ()
Whent =2

z = 1000 + (20% of 1000)
= 1000 + 200

= 1200

log 1200 = 2 + log 1000
= A = 3log(155) = 3log(s)

logz = Slog(%) + log(1000)

. [From (i)]

k
When t = ———,x = 2000
log( s

k
log g)

=lo 2000 —k:>]0 2=
&\ 1000/ ~ 2 £2=

log 2000 = log

b | =

X ) + log(1000)

—

[T e N
[ =
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Question62

The general solution of the differential equation % = ytanz — y?secx is MHT CET
2024 (16 May Shift 2)

Options:

A.tanz = (c + sec z)y, where c is constant of integration.

B. secy = (¢ + tany)z, where c is constant of integration.

C.secz = (c + tan x)y, where c is constant of integration.

D. cosy = (c + tany), where c is constant of integration.

Answer: C
Solution:
dy 2
—= =yt —
iy — ytanz —y secz
1 1
= — dy +tanz (——) = —secz...(i)
y dx ]
1 1
Putv=-=-= E — E
Yy dr y? dz
% + (tanz)v = —secz ...[From(i)]

|F. = el tanazdx _ plog(secz) —_ goc 2

solution of the given equation is

V. secm:f—secm-secmdm—l—cl
= Vvsecr = —tanr 4y

1
= ——secr = —tanr 4+ c;

= secr = y(tanz + c), wherec = —c;

Question63

Let y = y(x) be the solution of the differential equation
(zlog ) % +y = 2zlogz(x > 1) then y(e) is equal to MHT CET 2024 (16 May Shift 1)
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Options:
A.2
B.2e
C.e
D.1

Answer: A

Solution:

Given, (zlog m)% +y=2zlogz

Whenz=1,y=0

dy
{mlogm}a +y=2zlogz
dy y

dz " zlogz -

IF. — of 7z = _ glog(logz) _ log z
Solution of the given equation is

y-logz = [2logz dz +c
ylogz = 2(zlogz — z) +c
Whenz=1,y=10
0=—24c=c=2
ylogz = 2(zlogz — z) + 2
yle) =2(e—e)+2=2

Question64

The order of the differential equation, whose solution is y = (C; + C5) e” + Cge“C‘l, is

MHT CET 2024 (15 May Shift 2)
Options:

A4

B. 1

C.3

D.2

Answer: B

Solution:
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y = (C; + Cy) e® + Cge™t¢
= Ae” + Be®, where A= C; + Cyand B = C3€C4
= (A + B)e”
= De”, where D = A +B

This equation consist of one arbitrary constant.

Question65

The general solution of the differential equation 52 = 3% js MHT CET 2024 (15
May Shift 2)

Options:

A.y = e 3% 4 ¢, where c is a constant of integration.
B. y = e* + ¢, where c is a constant of integration.
C.y = €% 4 ¢, where c is a constant of integration.
D.y = e ® + ¢, where c is a constant of integration.
Answer: C

Solution:

dy  3e?® 4 3e*
dz et 4 e %
dy 3e2® (1 + ezm)

= —
dz (ezurl )
em
dy
- < —3 2r | T
d:[j € €

= dy = 3¢* dz
Integrating on both sides, we gety = e3* + ¢

Question66

The differential equation, having general solution as Az? + By? = 1, where A and B are
arbitrary constants, is MHT CET 2024 (15 May Shift 1)

Options:

2 2
A ayph-a( ) -y =0
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Answer: D

Solution:

Az? +By?=1
Differentiating w.rt. x, we get

2 Az +2 By = 0...(i)
Again, differentiating wrt. x, we get

dy

2A+2B [(—)2 +y%} — 0...(i)

T

Solving (1) and (i), we get

d? dy\ 2 d
vy +o( ) —va=0

Question67

A radio active substance has half-life of h days, then its initial decay rate is given by Note
thatatt = 0, M = m, MHT CET 2024 (15 May Shift 1)

Options:

A. T (log2)

B. (mg h) (log 2)

C. —7>(log?2)

D. (—myg h) (log 2)
Answer: C

Solution:
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Let M be the mass of substance at time t . Then,

am = —kM, wherek > 0
dt
dM

Integrating on both sides, we get

logM = —kt +¢
Whent =0,M = my

logmp =0+¢

= ¢ = logmy

logM = —kt + logmy
M o_

= logE = —kt

el

Whent=h M:%]Ilo

The differential equation of y = €” (a + bz + z?) is MHT CET 2024 (15 May Shift 1)

= log 5= —kh
= log2 = kh
Sk — k’i?...(i)
Initial decay rate,
dM K
F
= =}V log2...[From(i)]
Question68
Options:
d’y dy
A5 +25 —2y=0

B.Ly o Ly
Codz? dw+y—

2
C. 5o -2 27 +y=0
2
D.%+2%—ex+2y:0
Answer: C
Solution:
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y=-e" (a+b:c+:c2)

%:e“’ (a+ bz + z°) +€*(b + 2z)
:\%:y+ex(b+2x)...(z‘)
N (cl;yz _ (jlyw 4+ (jlya: —y+2e”...[From(i)]
Question69

An ice ball melts at the rate which is proportional to the amount of ice at that instant.
Half of the quantity of ice melts in 15 minutes. x is the initial quantity of ice. If after 30
minutes the amount of ice left is kx(, then the value of £ is MHT CET 2024 (11 May Shift
2)

Options:

A 5
B. 1
C. 1
D. 5

Answer: C

Solution:
Given that half of the ice melts in 15 minutes.

th
In 30 minutes, (i) of the ice will melt

k=1

Question70

Let y = y(z) be the solution of the differential equation x% +y==zlogz, (xz > 1If
2(y(2)) = log4 — 1 then the value of y(e) is MHT CET 2024 (11 May Shift 2)
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Options:

Answer: D

Solution:

d
:BTg +y==zlogz
dy 1
Iz + e log

Here, P(z) = 31Q(m) =logzx

T

ILF. = efP{I}dl — ef%dx — plogz _ 4
y(LF.)= [Q(LF.)dz +¢c
zy= [zlogz dz +c

my:z—;logm—(f’—;x;ldm)-l—c
my:z—;logm—%f:vdm+c

. TY= z—Qﬂlog;r: — 711332 +c...(i)
Given that 2(y(2)) = log4 — 1

y(2) =log2 — 3

From equation (i), we get

2
2 (log2—3) = %10;;2 — 22 +c
2log2 —1=2log2 - 1+¢
¢ = 0...(ii)

From (i) and (i1}, we get

ye)=3-3=1

Question71

If y(z) is the solution of the differential equation (z + 2)% =2® +4x — 9,z # —2 and
y(0) = 0, then y(—4) is equal to MHT CET 2024 (11 May Shift 2)

Options:
A.0

B. 1
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C.-1

D.2

Answer: A

Solution:
{m+2}% =z 4+4z -9
dy = (zhri;w dz
dy = (z?jf;) Bz

Integrating both sides, we get

1
fdy:/(m+2)dm—13fm+2dm

_ (z+2)?

—13log|z + 2| +c...(3)
Given that y(0) = 0

from equation (i), we get

0
=2—13log|0+ 2| +c... (i)
= 13log(2) — 2

from (i) and (i), we get

y(—4) =2 —13log(2) + 13log(2) —2=0

Question72

The bacteria increase at the rate proportional to the number of bacteria present. If the
original number N doubles in 8 hours, then the number of bacteria in 24 hours will be

MHT CET 2024 (11 May Shift 1)
Options:

A.8N

B.16N

C.32N

D. 64 N

Answer: A

Solution:
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Initial number of bacteria = N

After 8 hours number of bacteria = 2 N
After 16 hours number of bacteria = 4 N
After 24 hours number of bacteria = 8 N

Question73

The general solution of % + sin (% ) = sin( ;) is MHT CET 2024 (11 May Shift 1)
Options:
A. logtan(%) =C —2sinz

B. log tan(

NS

) =C-— 2sin(%)

C.log tan(

o

+ %) =C—2sinz
D. logtan(% + %) =C-— 2sin(%)
Answer: B

Solution:

Integrating on both sides, we get

/cosec(g)dy = — f?cos(g)dm +c¢

log tan(2 2sin(
| logtan(?) __2an(z)

2 2

= Iogtan(%) =C - 25111(;), where C' = %cl

Question74

The particular solution of the differential equation, wy% = z% + 2y?2 when y(1) = 0 is
MHT CET 2024 (11 May Shift 1)

Options:

A EH

3
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B.z2?2+y?==2x
C.z2+y?=2at
D. 2% + 2y* = z*
Answer: C

Solution:

my% =z + 2y2
dy x? + 292
dz =~ zy
Put y = vz. .. (ii)
Differentiating w.rt. x, we get

()

dy d =~
= = Vvtzg... (i)

Substituting (i) and (iii) in (i), we get

dv _ 24 v g2
VE S T e

z(vz)
av 2 (1+?)
VtIg =—0xH
dv 1427 14
T = v VT v
v _1
e dv = = dzr

Integrating on both sides, we get

lf 2v dv — dz
2] 1+v2 T

1
Elog‘l —|—v2‘ = log |z| + log|c|

logll —|—v2' = 2log |z| + 2log|e; |

= log‘:c2| +log|c]... [logc% = logc]
logll - vg' = log‘c;ﬁ'
1 —|—‘U2 = cx?

2
1—0—:""—2:.'::1:2
&I

2?2 +y? = cxt. .. (iv)
Puttingz = 1 and y = 0, we get

1+0=c¢(1)
Soe=1
Substituting ¢ = 1 in (iv), we get

22 +y? = 2

Question75
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The general solution of the differential equation ¥ *-2% — y (82212 ) o NMHT CET
dz 1+ylogy
2024 (10 May Shift 2)

Options:

A. eYlogy = e sinx + ¢, where c is a constant of integration.
B. e¥ = e”sinz + c, where c is a constant of integration.
C.logy = e*sinx + c, where c is a constant of integration.

D. ylogy = e sin x + ¢, where c is a constant of integration.

Answer: A
Solution:
ey—:ﬂ _ (Sjﬂz+cﬂﬁi)
dzr y l+ylogy
ev dy y :
& & ~ Tyles (sinx + cosx)
evIVIEY) gy — oz (sinz + cosz)d

v
eV (logy - é) dy = e”(sinz + cos z)dz
Integrating both sides, we get
e’logy=e“sinz +c¢

: [ /e" [f(z) +f'(z)] dz = e¥f(z) + ¢

Question76

A spherical rain drop evaporates at a rate proportional to its surface area. If initially its
radius is 3 mm and after 1 second it is reduced to 2 mm , then at any time t its radius is
(where 0 <t < 3) MHT CET 2024 (10 May Shift 2)

Options:
A3+t
B.3—-t
C.4—-t
D.1+t¢

Answer: B

Solution:
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wherek = 0

4
v = —zr° and s = 477>

d dr
:>—v:4:rrr2-—

Equation (i) becomes

Integrating on both sides, we get

r=—kt+c...(ii)
Whent=0,7r=3
3=—k(0)+c=c=3

r = —kt + 3...[From(ii)]
Whent=1,7=2
2=—k(1)+3=k=1
r=—t+3

=r=3-1

Question77

The order of the differential equation, whose general solution is given by
y = (c1 + co) cos(x + c3) — c,e* where ¢y, Co, C3, ¢4 and c5 are arbitrary constant, is
MHT CET 2024 (10 May Shift 2)

Options:
A5
B.3
C. 4
D.2

Answer: B

Solution:

y =(c1 + ¢2) cos(z + c3) — g™t

=(c1 + c2) cos(x + c3) — cqe”e”
=Acos(x + c3) — Be”
[A =c1 +c,B= C4ec5]
There are 3 arbitrary constants..:.  Order of the given differential equation is 3.
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Question78

If cos w% —ysinz = 6z,0 < = < 7, then general solution of the differential equation is

MHT CET 2024 (10 May Shift 1)

Options:

A.y = cosx + 3z + ¢, where c is a constant of integration.
B.y + cosz = 3z + ¢, where c is a constant of integration.
C.y = 32 cosx + cos z, where c is a constant of integration.

D.y-cosz = 3x2 + c, where c is a constant of integration.

Answer: D
Solution:
cos :trE —ysinz = 6x
dz
= dy (tanz)y = 6xsecx

This equation is of the form % +py=0Q
If — ofpdx _ o— [tanzdz _ Jlogzoosz _ oo

Solution of given equation is

y-cos:r:/ﬁ:r, x secx x cosz dz +c

:}ycc:-sm:fﬁmdm—i—c

= YCoST = 3x2 + ¢

Question79
The general solution of % = % is MHT CET 2024 (10 May Shift 1)
Options:

A.y =z + log(z + y) + ¢, where ¢ is a constant of integration.
B.y =z — log(z + y) + ¢, where ¢ is a constant of integration.
C.y =z — log(2z + y) + ¢, where c is a constant of integration.
D.y = z2 + log(z + y) + ¢, where c is a constant of integration.

Answer: A
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Solution:

dy  z+y+l
&= = 71 ()
Putz 4+ y=v._.(i)

dy  gdv i
= 3 =G 1...(#i3)

Substituting (i) and (i) in (i), we get

duv v+ 1

de = w-—-1
dv 2v v—1
ST a1 g =

Integrating on both sides, we get

v L n
—_ — = v =
3 20g T+cp

= v—logv=12x+ 2¢;
=z+y—log(z+y) =22+ 2c;
= y==z +log(z + y) + ¢, wherec = 2¢;

Question80

A radio-active substance has a half-life of h days, then its initial decay rate is given by
(where radio-active substance has initial mass m; ). MHT CET 2024 (10 May Shift 1)

Options:

A. ﬂho (log 2)

B. (mg h) (log 2)

C. _gho (log 2)

D. —(mph)(log2)
Answer: C

Solution:
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Let m be the mass of substance at time ¢. Then,

dm

dt
L dm
m

— —km, where k > 0

Integrating on both sides, we get

logm = —kt +c¢
Whent =0, m =my

logmp =0+c

= c = logmy

log m = —kt + logmg
0 —_

:>logE = —kt

1
Whent =h, m= g mp

Initial decay rate
dm
dt

_I];’“ log 2...[From(i)]

= —km my

Question81

The general solution of the differential equation % = 7“@ is MHT CET 2024 (09
May Shift 2)

Options:

A.sin"!y = log z + ¢, where ¢ is a constant of integration.

B. % = sin"! 2 + ¢, where c is a constant of integration.'

C. % = \/afy? + ¢, where c is a constant of integration.

D. sin* (%) = log x + ¢, where c is a constant of integration.

Answer: D

Solution:
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dz
Put y = vz. .. (i)

dy dv
Az _V+EE”.(E”)

dy _y+v@ v

Substituting (i) and (i) in (i), we get

dv vt/ z?—viz?

V—I—,T;—:
dx T
. v-l—m%:v—l-\zl—vz
dv _Jag
i

sin~(v) = log|z| + ¢
sin ' (2) =log|z| + ¢

Question82

In a certain culture of bacteria, the rate of increase is proportional to the number
present. If there are 10* at the end of 3 hours and 4 - 10* at the end of 5 hours, then there
were in the beginning. MHT CET 2024 (09 May Shift 2)

Options:

A. 10*

Answer: D

Solution:
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Let & be the number of bacteria present at time £

dz

G XT
dz _

E—km
dz _ kdt

Integrating on both sides, we get
logz =kt +c..(i)

When t = 3,z = 10* = 10,000
Equation (i) becomes

log(10,000) =3k +¢

(i)

When t = 5,z = 4.10* = 40, 000
Equation (i) becomes

log(40,000) = 5k + c...(iii)
Subtracting (ii) from (iii), we get

kE=log2
From equation (ii),

log(10;000) = 3log2 + ¢

c= lc:-g(l—gd)
Now, Initially t = 0

From (i},
4
logz =k x 0+ log %)
10*
— logz = log ry

10*
r=—
8

Question83

Integrating factor of the differential equation % +y= % is MHT CET 2024 (09 May
Shift 2)

Options:
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B. ze”
C. e
D. £
Answer: D
Solution:
dy _ 1ty
dx x
= % +y= % -+ %
= p+(1-1)y=1
IF. — ef(l—l)dx e logz e
x
Question84

If y = y(x) is the solution of the differential equation :cj—i + 2y = x? satisfying y(1) = 1,
then the value of y (3) is MHT CET 2024 (09 May Shift 1)

Options:

A L

64

B.
Cc. i

49
D. &3

Answer: D

Solution:
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dy 2
S oy =
T =1

dy 2
ﬁg+(;)y—$

2
LF. :ef; dz _ 2logz _ .2

Solution of differential equation is

y-$2:f$-$2d$+c

Given, y(1) =1
=1=—-—+4+c¢

=c=

| L | =

equation (i) becomes,

_:1:2 3
v
2
1\_G@) , 3 1, 4
Y\2)~ 1 4x(%)2_ﬁ T 16

Question85

The curve satisfying the differential equation y dz — (:1: + 3y2) dy = 0 and passing
through the point (1, 1) also passes through the point MHT CET 2024 (09 May Shift 1)

Options:

A (3 3)

N

Answer: D

Solution:
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ydz — (:t:+3y2)dy=-:]
= ydz = (z+ 3y%) dy

dz =+ 3y?
dy y

- dz m+3y
dy g

The required solution is

1_ 1
mg_f3y>< ydy+c

T
—=3y+ec
v

>z=3y+cy
Curve passes through (1, 1)

=1=3+¢
=>c=-2
Equation (i) becomes,

r=3y2—2y
Option (D) i.e.. (—_31

)

Satisfies above equation.

] =

Question86

The general solution of the differential equation % % = tan~! z is MHT CET 2024 (04
May Shift 2)

Options:

2 -1 . . .
A y+ M"% + ¢ = 0, where c is a constant of integration.
B.y+ ztan"!z + ¢ = 0, where c is a constant integration.
C.y —z —tan"!z + ¢ = 0, where is a constant of integration.
D.y= M — 2 (z — tan~' z) + ¢, where ¢ is constant of integration.

Answer: D

Solution:
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1d
——y—tan lr

dy=z-tan 'z dz
Integrating on both sides we get,

Y= fm tan™ x dzx

-1 £
.
_z’-tan'z z? +1
2 (f f1+:1=
:}y—mgtan_lm—l(m—tan_l )+c
2 2
Question87

The differential equation obtained by eliminating arbitrary constant from the equation
y? = (x + c)® is MHT CET 2024 (04 May Shift 2)

d 3
D. 8(d—§) FoTy =0
Answer: C

Solution:
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y? = (z+¢)®
Differentiating w.rto =, we get

dy

2y— _—3(3;+-::)2
2y d
2 Y a4y
= (z+c) = ——

2y dy\°
st (3

S (o4 = (dy)3
-2 ()
()

dy
2Ty =8| ==
] ( 1z

I

\-._./a

Question88

The decay rate of radium is proportional to the amount present at any time ¢. If initially
60 gms was present and half life period of radium is 1600 years, then the amount of
radium present after 3200 years is MHT CET 2024 (04 May Shift 2)

Options:

A. 20 grams
B. 15 grams
C. 12 grams
D. 10 grams

Answer: B

Solution:
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Let m be the mass of substance attime t .

Then

dm

dt
Ldm
m

= —km, wherek > 0

Integrating on both sides, we get
logm = —kt +c¢
when t = 0, m = 60gms

log60 = —k(0) +¢
= ¢ = log60

= ¢ = log60
log m = —kt + log 60
when t = 1600, m = & = 30gms
log 30 = —1600k + log 60
= 1600k = log 2
=k= ﬁ10g2
Equation (i) becomes

logm = % (log 2)t + log 60

When ¢t = 3200 years

-1
logm = 1600 = log 2 x 3200 + log 60

log m = —log4 + log 60

60
= log m= logT

= m = 15 grams

Question89

The particular solution of differential equation (1 + y?) (1 + log z)dz + = dy = 0 at
z — 1,y — 1is MHT CET 2024 (04 May Shift 2)

Options:

A.logz — L(logz)? —tan 'y = —

N

us

B. logz + %(log )’ +tanly =7

C.logz — %(log z)? +tanty=J

N

D.logx + %(log z)? —tanly =
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Answer: B

Solution:

(1+y*) (1+logz)dz +zdy =0
= (1 —|—y2) (1+logz)dzr = —z dy

1+logz -1
i( x )dm_ (1+y2)dy

Integrating on both sides, we get

= [ {1+l:gz] de=-1f 1_1g2 dy

Let1+logz =t
= [tdt = —tan"'y+c { s ]

Eldmzdt

£2
:}E:—tan_ly+c...{i)

1+logz)?
i%:—taﬂ_ly-l—c
Atz=1,y=1

1+log1)?
i%:_tm‘l(l}+c
:}c—l—i—ﬂ

2 4

Substituting above value in (i), we get

(1 +logz)? B 4 1 =«
f — —tan y—|—§—|—1
1 (logz)? 3 1 =
§+lc-g:c+ 5 = —tan y+§—|—z
1 2
= logz + (log 2) 4—1:::).1:1_13,.':E
2 4
Question90

Let y = y(x) be the solution of the differential equation
sin w% +ycosz =4z,z € (0,m).dfy () = 0, then y (&) is equal to MHT CET 2024
(04 May Shift 1)

Options:
A — 372

B.

Cc. =& n2

Answer: D
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Solution:

. Y
= —4
sinx e + ycosz T

dy + veot 4z
— cotx =
dr Y sinr

Here, P(z) =cotz,Q(z) = s;lnmm

Integrating factor (LF.) = ol Plz)d=
— erOtrdz?: e]Og|5i-uI| — Sinm

W(LF.) = [QLF. )ds +c
y(sinz) = [ =2 xsinzdz=C

ysinr = 4f:1: d&H— C A1)
y= 20
y(§) =0
2(%)2 +C
sin(%) B
2
2

= 0==

=

Qzﬂ—ﬁﬂ

=y=

sin z

is the solution of the given differential equation.

Question91

Given that the slope of the tangent to a curve y = y(x) at any point (z,y) is =. If the

curve passes through the centre of the circle 2 + y? — 2z — 2y = 0, then its equatlon is
MHT CET 2024 (04 May Shift 1)

Options:

A zloglyl=z—-1
B.zlogly| = —2(z — 1)
C. zloglyl =2(z—-1)

D. z’log |y| = —2(z — 1)
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Answer: C

Solution:

Equation of the given circle is
x2+y2—23:—2y:0
z? —2r+1+9y? —2y+1=2
(z—-1)2+(y—1)° =2
Centre of the circle is (1,1)
MNow, slope of the given tangent is %

e, % = i—*;.

Integrating on both sides, we get
f%dy:Qfa:‘zdx

logly| = 22 +c..(i)
At(1,1), we get
logl=-2+¢

c=2

Required equation is

-2
1 =—+2
oglyl = — +
ie,zloglyl=2(z—-1)

Question92

The general solution of the differential equation z cosy dy = (ze” log z + €”) dz is given
by MHT CET 2024 (03 May Shift 2)

Options:

A.siny = e” + cog x, where c is a constant of integration.

B. siny = e®logz + ¢, where ¢ is a constant of integration.
C. e siny = log x + ¢, where c is a constant of integration,
D. siny = ce® + log x, where c is a constant of integration.

Answer: B

Solution:
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rcosydy = (ze“logz + %) dx

1
= cosydy =e” (logm - E) dz

Integrating on both sides, we get

siny =e%logz + ¢

Question93

If order and degree of the differential equation (

(

d2y
da2

)

3

2 5
j;é) +4

3y

da3

(d_

)

+ <

o7 — sinz, are m

and n respectively, then the value of (m? + n?) is equal to MHT CET 2024 (03 May Shift

2)
Options:
A.29
B. 13
C.5
D.8

Answer: B

Solution:

Given differential equation is

+ — =sinz

dz? dz3 dz? dz3?

Here, order = 3 and degree = 2

2 5 3 2 5 3 2 3
(dy) -dy+4(dy) —|—(d—g’;) =siI:L:t:ﬂ

Question94

Get More Learning Materials Here : &

@g www.studentbro.in



2
1+ (o
The differential equation (dz) = kz is of MHT CET 2024 (03 May Shift 1)

Options:

A. order = 2, degree = 3
B. order = 3, degree = 2
C. order = 2, degree = 2
D. order = 3, degree = 3
Answer: A

Solution:

<dy>2-
i = kz
d

| o

()
Eah
dz?
()] ()

Order = 2, Degree =3

Question95

If the half life of substance is 5 years, then the total amount of the substance left after 15
years, when initial amount is 64 gms is MHT CET 2024 (03 May Shift 1)

Options:
A. 6 gm
B. 8 gm
C.10 gm
D. 12 gm

Answer: B

Solution:
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Initial amount = 64gms
Half life period = 5 : years

Amount of substance left after 5 years = 6—24 = 32gms
Amount of substance left after 10 years = 3—22 = 16gms

Amount of substance left after 15 years — % = 8gms

Question96

A body cools according to Newton's law of cooling from 100°C to 60°C in 15 minutes. If
the temperature of the surrounding is 20°C, then the temperature of the body after
cooling down for one hour is MHT CET 2024 (02 May Shift 2)

Options:
A.30°C
B. 25°C
C.35°C
D. 40°C

Answer: B

Solution:
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Let # be the temperature of the body at any time £.

do
5 < (6—-20)
s

= == = —k(#—20),k>0

Integrating on both sides, we get

log |# — 20| = -kt +c
When t = 0,0 = 100°

log80 = —k(0) + ¢
= ¢ =log80

log |8 — 20| = —kt + log 80
When t = 15,60 = 60°
log 40 = —15k + log 80

= k= I—;log%

log |6 — 20| = f_ﬁlog% +10g80...[ From (i)

‘When t = 1 hour = 60 minutes,
60 1

log |0 — 20| = —log — + log 80

og | | = Jglog 5 +log

6—20 1
1 =4log —
= og( 0 ) 0g2

6 — 20 1\*
== = _
80 2

= f#=5+20=25C

Question97

2
If z = sec — cos 0,y = sec'® § — cos'® 6 and (z? + 4) (%) =k (y* + 4), then the
value of k is MHT CET 2024 (02 May Shift 2)

Options:
1
A 1%
B.1
C. 10
D. 100

Answer: D

Solution:
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z = secl — cosf and y = sec'® 6 — cos'® 6

d
ng — secftan @ + sin 8 and
dy 9 9 .
0 10sec’ 0 - secftanf — 10cos” 6 - (—sin0)
— 10sec®@tan 6 + 10 cos’ Osin #

d 10(sec!® 0+cos'? 6
dy T% B 10sec!®ftan @ + 10 cos’ fsinh = (SeCOJIOSH )
de % a sechtanf + sin @

dy \* 10° (sec'® 8 + cos!? 9)2
dz ) (sec @ + cos 6)?

100 [(sec10 6 — cos'? 9)2 + 4 sec!V 6 cos!? 0]
(secd — cos )2 + 4secBcos b

(@)2_ 100 (y* + 4)

dz x2+4

2
= (2° +4) (3—5) =100 (y* +4) = k = 100

Question98

If y = y(x) is the solution of the differential equation <52f; ) % + e® = 0 satisfying

y(0) = 1, then a value of y(log 13) is MHT CET 2024 (02 May Shift 2)
Options:

A -1

B.0

C.1

D.2

Answer: A

Solution:
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5+e*\ dy
—2 L eT—
(2+y) cl:t:_i_e
dy —e”

= = dr
24y 5+ef
Integrating on both sides, we get

log |2 + y| = —log|5 + e*| + log|c]

= log |2 +y| = log

c
2+ e”
Sincey(0) =lie,y=1whenz =0

logd = log‘g}

= 3=

._.
mi:laln

= c=

log |2+ y| = log ‘ ...[From (i) ]

5+ e*

18

54 elgl3
18

" 54+13

= y(log13) =

Question99

If (2 + sinz) % + (y+ 1) cosz = 0 and y(0) = 1, then y () is equal to MHT CET 2024
(02 May Shift 2)

Options:
A -3
B.—3

C. 3

D. 3
Answer: D

Solution:
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(2+ sinm)% +(y+1)cosz =0

1 __ —GoDszx
=gz de

Integrating on both sides, we get
log(y+1) = —log(2 +sinz) +c
Whenz=0,y=1

=c=2log2=1log4

(i) = log(y+1) = —log(2 +sinz) + log4

= log(y +1) = log( 377 )

= 1=
y+ 2+ sinzx
B 4
L B

(w)_fl 1_1
I\2)73 73

Question100

The solution of the differential equation % = (z — y)? when y(1) = 1is MHT CET 2024
(02 May Shift 1)

Options:

A. log‘g_;z‘ =2(y—1)

B. —log‘ilez‘:w+y—2
C. log‘%:w—y

D. - log‘ lfﬂy’ =2(z—1)
Answer: D

Solution:
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Given differential equation is

Ez(ﬂ‘—y}Q
letzx —y =
dy  dt
~dz  dz
dy dt
M
From (i)
dt 9
dt
— 2‘:_
1—t I
dr = _ldt

Integrating on both sides, we get

1
de = [ —dt
f‘r fl—t“‘

If x% = y(logy — log z + 1), then general solution of this equation is MHT CET 2024

:t::ll-::ngﬂ +c
2 1—t
m:%log% +c
m:%logii%:g}—i—c
But y(1) =1
c=1
- i
L =
2z —1) = ifi;g}
:}-»—logi;ztg =2(zx—-1)
Question101
(02 May Shift 1)
Options:

A.log (%) = cy, where c is a constant of integration.

B. log (%) = cx, where c is a constant of integration.
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C. log(%) = cy, where c is a constant of integration.
D. log(%) = cz, where c is a constant of integration:
Answer: D

Solution:

dy
Ty~ Y(logy — logz + 1).

-~ 2foa(2)

Put v=

-
Hz-elu—:

R TES
dy dv
F ™

From (i)

v+m% = v(logv + 1)

+ d log v +
A\ L—— = Viogvwv v
dz 5

dfu_vl .
Ty Vs
1 d:d_a:

v
vlog v T
Integrating on both sides, we get

Jr vlolgvdv - er_:

log(logv) =logzx + c;

log(log v) = log x + log c where, ¢; = logc
= log(logv) = log(zc)

= logv =zc

= log(g) =cT

Question102

The differential equation representing the family of curves y> = 2c(z + \/C), where c is a
positive parameter, is of MHT CET 2023 (14 May Shift 2)

Options:

A. order 1, degree 4
B. order 2, degree 3
C. order 2, degree 4
D. order 1, degree 3

Answer: D
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Solution:
T 2¢(z + y/c)... (%)
Differentiating w.rt. x, we get
d ..
QyTyz = 2c. .. (i)
Substituting (i) in (i), we get

d
2 _ 9y [, 3y
Y yd:r: T yd..":

o dy dy y
= y=2 gtV

This is a differential equation of order 1 and degree 3 .

Question103

General solution of the differential equation cos z(1 + cosy)dz — siny(1 + sinz)dy = 0
is MHT CET 2023 (14 May Shift 1)

Options:

A. (1 + cosz)(1 + siny) = c, where c is a constant of integration.
B. 1+ sinz + cosy = ¢, where c is a constant of integration.

C. (1 +sinz)(1 4 cosy) = c, where c is a constant of integration.
D. 1+ sinx cosy = c, where c is a constant of integration.
Answer: C

Solution:

cos (1 + cosy)dx — siny(1l + sinz)dy = 0

CoS<T sin y
= ———dz— ———dy =0
14 sinz 14 cosy

Integrating on both sides, we get

log |1 + sinz| + log |1 4 cosy| = log |¢|
= log |(1 + sinz)(1 + cosy)| = log|c|
= (1 +sinz)(1 + cosy) =c¢
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Question104

The differential equation of y = e”(acosx + bsinx) is MHT CET 2023 (14 May Shift 1)

Options:
d’y dy

d’y dy _

d’y dy
d2y
dz?

dy .
D. 9% 2L +2y=0

Answer: D

Solution:

y =e€"(acosz + bsinz)

d
éd—izem(acosx+bsinm)
+e®”(bcosx — asinz)
d
:>d—3:/c: +e*(bcosz — asinz)
d%y dy . :
= 2= ds e (bcosx — asinz)

+ e®’(—bsinz — acosx)

d? d d

da? dx dx
dy _dy
Question105

The solution of (1 + zy)y dx + (1 — zy)x dy = 0 is. MHT CET 2023 (13 May Shift 2)

Options:

A. log(%) + %y = k, where k is constant of integration.

B. log<%> = xl—y + k, where k is constant of integration.
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C.log (%) + xy = k, where k is constant of integration.

D. log (%) = zy + k, where k is constant of integration.
Answer: B
Solution:

(1+zy)ydz + (1 —zy)zdy=10

=ydzr+zdy+zy’dz — 22ydy=0

ydz+z dy dz dy
zﬂyﬂ + T Y - D

Integrating on both sides, we get

—I—g +logz —logy=k

= log(2) =% +k

Ty

Question106

Ifx dy = y(dz + y dy),y(1) = 1,y(x) > 0, then y(—3) is MHT CET 2023 (13 May Shift

2)
Options:
Al
B.2
C.3
D.4

Answer: C

Solution:

Get More Learning Materials Here : & m
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¢ dy =y(de+ydy)

éydm:(m—yz)dy:‘;%+(—$)$:—y

1
ILF. = EI_Eyy = e—logy =1
v

Solution of the given equation is
1 _r_y-1
T = [y L dy+c

= Z_— _yic..()

w N

Sincey(l)=1,ie,y=1whenz =1
l=-—14+c=ec=2

%:—y+2 ...[From (i) ]

Putting x = —3, we get

3—_
Ty y+2

=y —2y—-3=0
= (y-3)(y+1)=0

Since y(z) > 0,y =3

Question107

The parametric equations of the curve 2> + y> + az + by = 0 are MHT CET 2023 (13
May Shift 1)

Options:
__a a2+b? b a2+b® .
Az=35+ T cosb,y= 3+ ,—sinf
__a a2+b? _ b a2+b® .
B.z=5— T cosb,y=5 —4/——sinf
_ _ a a2+b? b al+b? .
Cr=—-5+ T cosb,y=—5 +4/——sinf
_a a2+b? b a2+b® .
Dz=-35— T cosb,y=—5 —4/——sind
Answer: C
Solution:
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z’ +y’+az+by=0
:>( +a)2+ +b 2—a2+b2
T IyTo ) T 4

Comparing with (z — h)? + (y — k)? = r?, we get

a b a2 + b’
R i

Question108

The solution of the differential equation e *(y + 1)dy + (COS2 T — sin 2:1:) ydx = 0 at
x=0,y=1is MHT CET 2023 (13 May Shift 1)

Options:

A (y+1)+e®cos?z =2
B.y+ logy = e” cos® x
C.log(y+1) +e“cos’z =1
D.y+logy +e®cos’x = 2

Answer: D

Solution:

e “(y+1)dy + (cos’z —sin2z) y dz = 0

1
= % dy + e (cos2a:—sin2m) de =0

Integrating on both sides, we get
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1 L .
1+ —)dy+ [ e (cos x—2smxcos:c)da::c
Yy

= y+logly| +e®cos’z =c

Atz =0,y=1
1+logl+e’cos’0=c
=c=2

y + log |y| + ” cos® z = 2

Question109

The particular solution of differential equation ol — (z+1),y(0) =3is MHT CET
2023 (13 May Shift 1)

Options:

Ay=clogs —z+2

B.y—(z+1)log(z +1) — 2 +3

Coy=(z+1)log(z +1)+o—3

D.y=zlogx +x—2

Answer: B

Solution:
d
etz = (xz + 1)

dy

Integrating on both sides, we get

/dy: /log(m—l—l)dx—l—c

T

:>y::clog(w+1)—/m+1 dz +c
1-1
:xlog(a:—i—l)—/szdw+c

1
—wlog(w—i—l)—/(l— x+1>dw+c

y==xlog(z+1) —z+log(x + 1) +c.
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Since y(0) = 3,i.e.,y =3 whenz =0

3=0+c=c=3
y==xlog(z+1)+log(x+1)—z+3
y=(r+1)log(x+1)—x+3

Question110

. y— ﬂ _ y(sinz+cosz) . .
The solution of e & = (liylogy) is MHT CET 2023 (12 May Shift 2)
Options:

A. % = e” sinx + ¢, where c is a constant of integration.

B. eYlogy = €” cos x + ¢, where c is a constant of integration.
C. eYlogy = e sinx + ¢, where c is a constant of integration.
D. e¥y = e*sin z + ¢, where c is a constant of integration.

Answer: C

Solution:

oY dy _ y(sin z+cos x)
dz (1+ylogy)

oy (11ylogy)
y

1 _ T (s
[eY (logy—i— 5) dy = [€*(sinz + cosz)dz

= eYlogy = e*sinx + ¢

e fet (f(z) +f'(z)) dz = e*f(z) + ¢

dy = e*(sinx + cos x)dx

Question111

If (2 + sin z) % + (y+ 1) cosz = 0 and y(0) = 1, then y (%) is MHT CET 2023 (12 May
Shift 2)

Options:

A2

B. 3

4
c i
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D.

1
3

Answer: D

Solution:

(2—i—sinw)£ +(y+1)cosz =0

—COos
dy 2+sinx dZL’

y+1
Integrating both sides, we get

log(y+1) = —log(2 +sinz) +c... (i)
whenz =0,y =1

= c = 2log?2

(i) = log(y + 1) = —log(2 + sinx) + log4

= log(y + ) log( 24sinx )

4
2-+sinx

Whenz =7, (i) =>y=3—1=

= y+1=

W=

Question112

The differential equation cos(z + y)dy = dz has the general solution given by MHT CET
2023 (12 May Shift 1)

Options:

A.y = sin(x + y) + ¢, where c is a constant.

B. y = tan(z + y) + ¢, where c is a constant

C.y= tan( 5 ) + ¢, where c is a constant

D.y=

Ztan(z + y) + ¢, where c is a constant

Answer: C

Solution:

cos(z + y)dy = dx

dzc_ (z+7)
dy—cosac J

Put ¢ 4+ y = u Differentiating w.r.t. y, we get + 1=

Get More Learning Materials Here : & m
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dz _du

dy dy

Substituting (i1) and (iii) in (i), we get

du {—
iy = cosu
du g
1+cosu Y
du
—— =d
20052(%) Y

Integrating on both sides, we get

1 A
5/860 (i)du—/dy

x +
y:tan( 2y>+c

Question113

If % =y + 3 and y(0) = 2, then y(log2) = MHT CET 2023 (12 May Shift 1)
Options:

A5

B.7

C.13

D.-2

Answer: B

Solution:

Integrating on both sides, we get
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[ = [dz+c

= log(y+3) =z +c
y=2whenz =0
log(2+3) =0+c=c=1logh
log(y +3) = = + logh
= y+ 3 = He”

=y =5e" —3
y(log2) = 5el°8? — 3 =10 — 3
=17

Question114

If log(z + y) = 2xy, then % atz = 0 is MHT CET 2023 (12 May Shift 1)
Options:

Al

B.-1

C.2

D.-2

Answer: A

Solution:
log(z +y) = 2zy
Differentiating w.r.t. =, we get

gﬁy(l—l—%) =2y—|—2w%

1 1 dy dy

z+y z+y dx
Atz =0,(i)=y=1
(ii) = ¥ =1

Question115
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The solution of %= + £ — 2 is MHT CET 2023 (11 May Shift 2)

z
Y
Options:

A. % = cx — z log x, where c is a constant of integration.

1 _ . . .
B. - = cy — ylogy, where c is a constant of integration.

C. = = cx — xlogy, where c is a constant of integration.
D. % = cx — ylog x, where c is a constant of integration.
Answer: B
Solution:
L&+ E=10
Let = =t

Differentiating w.rt. y, we get

e _ dt _, 1de _ —dt
z? dy dy 2 dy dy
() = Fr+5i=1
s-5=0

IF. —of 7 d—gu8(3) =

1
y

The solution of the given equation is

t(L.F) :f(_l)(I.F. )y + ¢

1 -1
t|l—)= [ —dy+c
(y fy Y

e

L —logy+c
y o8y
1 _ 1
m_y =—logy+c
1 _ 1
T Yy —ylogy
Question116
The solution of the differential equation % + % = sinz is MHT CET 2023 (11 May
Shift 2)
Options:

A. xy + cosx = sinx + ¢, where c is a constant of integration.
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B. z(y + cosx) = sinx + ¢, where c is a constant of integration.
C. y(z + cosz) = sinz + ¢, where c is a constant of integration.
D. zy + sinz = cos x + ¢, where c is a constant of integration.
Answer: B

Solution:

Far given linear differential equation,
ILF. = eJ.Fld” = elogz =T

The required solution is

dy

yr = [zsinz

YT = —T COST +fcc:-s;r,d:n

Yr = —ICOST +sinT+c
z(y+cosz) =sinz +c

Question117

The solution of the differential equation % = izz is MHT CET 2023 (11 May Shift 1)

Options:

A. xz + y = c, where c is a constant of integration.

B. z — y = c(zy), where c is a constant of integration.
C.z + y = c(1 + zy), where c is a constant of integration.
D.y — z = ¢(1 + zy), where c is a constant of integration.
Answer: D

Solution:
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y—;r_(:[1+.'::y}‘

Solution
Given
dy 1+y°
dr 1 + 2’
This is separable:

1+ 42 1+ 22

Integrate:

tan 'y =tan 'z + C.

Let C' = tan 'k (so k = tan ). Then using
tana + tan 9

tan{o + S -
( A) 1—tana tan 8

1

y = tan(tan 'z +tan 'k) =

Rearrange:

1— kx

y(l—kz)=z+k = y—a=Ek(1l+zy).

Rename k as the constant ¢

|’,t,r —x = ¢l + zy) ‘

Question118

The general solution of the differential equation % + (

2023 (10 May Shift 2)

Options:

Solution:

Get More Learning Materials Here : &

x3 + ¢, where c is a constant of integration.

= z + ¢, where c is a constant of integration.

C.y (1 + «3) = &® + ¢, where c is a constant of integration.
( ) = 2x + ¢, where c is a constant of integration.

32
1+23

y = 5 is MHT CET
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Given differential equation is

dy 32 1
dr + (1_33 y_ 13-‘,-]

2
Here, P = 3= =1
? 14+z3? Q z3+1

a2
LF. = ol 105 & — ebs(1++) — (14 29)
Solution of the given equation is
y(1+2}) =[5 -(1+z)dz+ec

1423
=y(1+2})=z+c

Question119

In a certain culture of bacteria, the rate of increase is proportional to the number of
bacteria present at that instant. It is found that there are 10,000 bacteria at the end of 3
hours and 40,000 bacteria at the end of 5 hours, then the number of bacteria present in
the beginning are MHT CET 2023 (10 May Shift 2)

Options:
A. 1250.
B. 1200.
C. 1350.
D. 1300.

Answer: A

Solution:
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Let & be the number of bacteria present at time £.

dz

EO”:

dzr

E:km

%:kdt
T

Integrating on both sides, we get
logz =kt +c...(7)
Whent = 3,z = 10,000
Equation (i) becomes
log(10,000) = 3k + c. .. (i)
Whent = 5,z = 40,000
Equation (i) becomes
log(40,000) = 5k + c... (%)
Subtracting (ii) from (iii), we get
k=log2
From equation (i),
log(10,000) = 3log2 + ¢
¢ = log(1250)
Now, Initially t = 0
From (i),
logz =k x 0+ log(1250)
log z = log 1250

z = 1250

Question120

The differential equation of all circles, passing through the origin and having their
centres on the X-axis, is MHT CET 2023 (10 May Shift 2)

Options:
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d
A.y2::z:2+ccyd—i
B. 22 = 42 4 2zy-¥
LT =Yt 4 2xyY -
2 __ .2 dy
C.y"=z"+2zy—;
D.x2:y2—xy%
Answer: C

Solution:

The system of circles which passes through origin and whose centre lies on X-axis is
22 +y2 — 2bx = 0...(4)

Differentiating w.rt x, we get
dy -
2z + 2y =2b... (i)

Substituting (i) in (i), we get

y

2, .2 2 d

— 922 _9py—2L — 0
r“+y T Ty

:\,yg—mg—Emygzﬂ
dy

= 2: 2 -

=y T° 4+ 2zy e

Question121

The population P = P(t) at time t of certain species follows the differential equation

% = 0.5P — 450. If P(0) = 850, then the time at which population becomes zero is MHT

CET 2023 (10 May Shift 1)
Options:

A.2log18

B.log9

C. 5log18

D.log18

Answer: A

Solution:
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dP
— = 0.5P — 450
dt

P 900
2 2
dP P —900
dt 2
2dP _a
P—900

Integrating on both sides, we get
Given differential equation is 9 |og P —900] =t +c

P(0) = 850 i.e., P = 850 when t = 0

c = 2log 50
2log |P — 900| =t + 21log 50
WhenP = 0,

21og900 =t + 21og 50
= t = 2(log 900 — log 50)

— 2106 2 510e18
A

Question122
Ay _ V1

dz Y

The differential equation determines a family of circles with MHT CET

2023 (10 May Shift 1)

Options:

A. variable radii and fixed centre at (0, 1).

B. variable radii and fixed centre at (0, —1).

C. fixed radius of 1 unit and variable centre along the Y-axis.
D. fixed radius of 1 unit and variable centre along the X-axis.

Answer: D

Solution:
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dy _ +/1-y

Az Ty

y _
I = dy= [1dz
—/T-yi=z+c

(x+c)? =1—4°
(x+c)2+y2=1

Radius is fixed, which is 1 and the centre is (—¢, 0) which is a variable centre on the X-axis.

Question123

General solution of the differential equation cos (1 + cosy)dz — siny(1 + sinz)dy = 0
is MHT CET 2023 (10 May Shift 1)

Options:

A. (14 cosz)(1+siny) =c
B.1+sinz +cosy=c
C.(1+4sinz)(1+cosy) =c
D.1+4+sinz-cosy=c
Answer: C

Solution:

Given differential equation is

cos (1 + cosy)dx — siny(l + sinz)dy =0
= cos (1 + cosy)dzr = siny(1 + sinz)dy
COS T siny
=———dz=
1+sinz 1+cosy

Integrating on both sides, we get

COST siny
" dr= dy +1
fl+sin:c * 1+ cosy y+log|c]

= log |1 +sinz| = —log|1 + cosy| + log |c|
= log|1 + sinz| + log |1 + cosy| = log|c|
= log|(1 +sinz)(1 + cosy)| = log|c|

= (1+sinz)(1+cosy) =c

Question124
Iff'(z) =z — % and f(1) = 4, then f(x) is MHT CET 2023 (09 May Shift 2)
Options:
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>
mlgm

+
o
&»l"'

+
NS

z? 5 1 9
i =

z? 5 1 9
CTtamta
D2 _91 .5

2 4 g4 4
Answer: C
Solution:

Given f"(:t:) —r— 2

73

Integrating both sides, we get

f(z) =f(:t:— I—E;)da:

flr)=% +3x L +e

2
But f(1) = 4

1 5 _
§+—4+C—4
_ 9
€=
2

flz)=%5 +

|

—

Wlen
uﬁ|,_.

Question125

General solution of the differential equation log(j—i’) = ax + by is MHT CET 2023 (09

May Shift 2)

Options:

A. ae?” + be® = ¢;, where ¢; is a constant.
B. ae % + b= = ¢;, where ¢; is a constant.
C. ae % 4 be®™ = ¢;, where ¢; is a constant.
D. ae®”’ + be~% = ¢q, where ¢; is a constant.

Answer: C

Solution:
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Given differential equation is

d'Sl'_a.t
= = e
dy
E_e‘“-eby
dy =g

e dy — e*dz =0
Integrating both sides, we get

/e'bydy — /e“dm =0

ety e‘“+
- Cc=
—b a
e—by eTT
ie, — + =c
b a

ae % + be™ = abe
ae ™™ + be™® = ¢1, where ¢; = abe

Question126

A water tank has a shape of inverted right circular cone whose semi-vertical angle is
tan ! (%) . Water is poured into it at constant rate of 5 cubic meter/minute. The rate in

meter/minute at which level of water is rising. at the instant when depth of water in the
tank is. 10 m is MHT CET 2023 (09 May Shift 2)

Options:
A =
B. -1
C.
D -L
Answer: A

Solution:

Get More Learning Materials Here:

@g www.studentbro.in



Semi-vertical angle = tan ™! (%}

Leta = tan ! (%)

_ 1
tancr_i

r_1

h o~ 2

_h

=3

Given, ¥ = 5 m?®/min

dt

V = Volume of cone

Volume of cone = %w‘r? h

V= Lh?®

Differentiating w, rt. t, we get

v _ 1 2, dh
& =13 Xmx3h7 x g
— 1 _p2dh

5—4‘.1?1 n

dh _ 20

dt — gh?

Rate of change of water level is 5—1W:mjmi_n.

Question127

The differential equation of all circles which pass through the origin and whose centres
lie on Y-axis is MHT CET 2023 (09 May Shift 2)

Options:
A (2 —y2) L —22y=0
B. (22 — y%) & 4 22y =0
C.(e—y®) Ztay=0

D. (a:2—y2)%—a;y:()
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Answer: A

Solution:

Circle passes through origin and centre lie on Y-axis.
Let (0, k) be centre and ' k' be radius

Equation of circle is

(-0 +(y-k? =K
2 +y? —wk+ K=k
22 +y? —2ky=0
22 4+ y? = 2ky... ()

2, .2

z 2;?"' — k... (ii)

Differentiating equation (i) with respect to z, we get

2m+2y% =2k%
2$+2y%—2k%:0

21:+2(y—k)% =

2% +2 [y— (ngyg)] % — 0. [From(ii)]
27 + (yz;rg) % 0

1
If zF + y* = a*(a, k > 0) and % + (%) ® — 0, then k has the value MHT CET 2023 (09
May Shift 2)
Options:
A 3

2
B. 2

C.

NI

2
D. 2

Answer: B
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Solution:
¥ 4 yE — ak

Differentiating wrt x, we get

dy
keF 1+ kyt 1= =0
. Y dz

dy  ka¥!

dr~ kyE

dy (m)k_]
dz \y
dy +(E)l_k:0

dz ' \z

dy | (y\3 _ :
Buta+(5) = 0... [Given]

Comparing above equations, we get

1
1
2
k:§
Question129

The differential equation of all parabolas, whose axes are parallel to Y-axis, is MHT
CET 2023 (09 May Shift 1)

Options:

Ays =1

B.ys; = -1
C.ys=0
D.yys +31 =0
Answer: C

Solution:
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Parabola whose axes are parallel to Y-axis. Vertex is not (0, 0)
Equation becomes
(z—h)? = 4b(y—k)
Differentiating w.rt. x, we get
dy

2(z — h) = 4b (z)
Again differentiating w.rt. &, we get

_ d’y
2=4b (F)

Again differentiating wrt x, we get

dsy
0=4b| —
( d$3)

d3y B

dz?

le,y3 =0
Question130

The particular solution of the differential equation (1 + y2) dez — xzydy =0 at
x =1,y = 0, represents MHT CET 2023 (09 May Shift 1)

Options:

A. circle

B. pair of straight lines
C. hyperbola

D. ellipse

Answer: C

Solution:
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(1+y?)dz —zydy=10
(1+y?)dz =zydy
1 ydy

Integrating both sides, we get

1 Yy
—dz = d
fff * f1+y2 Y

logz = %log(l +y2) +c

Atz =1,y =0...[Given]

0= %]0g{1+0}+c
c=10

log z = 3log(1 +y?)

2 =1+y°

2 —y? =1,

Which is a rectangular hyperbola.

Question131

A spherical raindrop evaporates at a rate proportional to its surface area. If originally its
radius is 3 mm and 1 hour later it reduces to 2 mm, then the expression for the radius R
of the raindrop at any time ¢ is MHT CET 2023 (09 May Shift 1)

Options:
A.6R=t+2
B.R(t+2) =6
C.R=6(t+2)
D.6R=t
Answer: B

Solution:
According fo the given conditions, whent = 0,R = 3andwhent=1,R =2

This condition is satisfied by only option (B)

Question132

If (2° + y*) dy = zy d=, with y (z¢) = e, y(1) = 1, then z( has the value MHT CET 2022
(11 Aug Shift 1)
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Options:
A. v/3e
B. \/ge

C.e

D. v/3¢e?

Answer: A

Solution:

(22 +y?)dy=zydz [Lety=vz]

LYy Ty
Todz 2?2492
Lpgpdr v
dz 1+w
—x_fl—i_vgd-v— E
- 3 I
::»%—logvzlog:z:-i—logc
22

:;"WZE?

[Lety =vx]

b |

Putingz =landy =1wegetc =e~

22_y2
=y=e 2 _,nowputtingm:mgandyzewegetmgz\/ﬁe

Question133

If a body is heated to 110°C and placed in air at 10°C after 1 hour its temperature is
60°C, then the additional time required for it to cool to 30°C is MHT CET 2022 (11 Aug
Shift 1)

Options:

log5h
A. lihrs
og2

log 2
B. 2 hrs
log 5

log 5
C. (m — 1) hI'S

log5
D. <log2 + 1) hrs

Answer: C

Solution:
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dT

— — _K(T-10
= T —10 = g €
=T =10+e%.e™
Fort =10,

T =110
— e = 100i.e.
T=10+100-e ™

Fort=1,

T = 60
= 60 =10+ 100 - =<1

1
= —k:log§
= k=1log2

= T =10+ 100 - e~ log)t
Putting T = 30

30 = 10 + 100 - g~ (log2)t
1
= log(g) = —(log 2)t

logh
—f= o
log 2
Additional time — ¢ — 1 — 185 _ 1
T T T o2

Question134

ydy _ 14y

The particular solution of — — = T

Shift 2)

when z = 2,y = 1is MHT CET 2022 (10 Aug

Options:
A (1+y?) =2(1+2?)
B.2(1+y%) =5(1+2?)
C.2(14+¢%) = (1+2?
D.5(1+y%) =2(1+2?)
Answer: D

Solution:
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1 2
:,_f ydy _ E[idx
2) 1492 2 ) 1422
= llog’l —I—yg‘ = 1ltc:-g(l + :1:2‘ + Elc:;g{'
2 2 2 '

l—i—y2

14 z2
2

~ 1+y
1+ 22

= log =loge

Puttngz =2,y=1wegetC = =

Question135

The solution of the differential equation (1 + z)y dz + (1 — y)x dy = 0is MHT CET

2022 (10 Aug Shift 2)
Options:
Allogzy—xz+y=0C
B. log<%> —z+y=0C
Clogzy—z—y=0C
D.log(zy) +z—y=C
Answer: D

Solution:

(1+z)yde+ (1 —y)zdy=0

1—|—x —1
:>/ = y—dy

Yy
10g\w|—|—:p:y—
= log(zy) +z —y=C

log |y| + C

Question136
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The order and degree of a differential equation obtained by eliminating arbitrary
constant C from the family of curves y> = 2C(x + v/C) are respectively MHT CET 2022
(10 Aug Shift 1)

Options:
A. 13
B.14
C. 1,1
D. 1,2

Answer: A

Solution:

Question137

An ice ball melts at the rate which is proportional to the amount of ice at that instant.
Half the quantity of ice melts in 20 minutes. x is the initial quantity of ice. If after 40
minutes the amount of ice left is kxyx, then k is MHT CET 2022 (10 Aug Shift 1)

Options:
A g

B. 1

C. 3

D. ;
Answer: D

Solution:
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Question138

The differential equation of family of lines, having x-intercept as a and y-intercept as b, is
MHT CET 2022 (10 Aug Shift 1)

Options:

d%y
dx?

A. =0

d%y
da?

dy _

d2y

dy
C.E‘f‘azy

dy | dy

D. dz? + dz

=0
Answer: A

Solution:

Diﬂ‘% + % = 1 [two arbitrary constants]

% —0

1 1
E+E dz

dﬂy

Againindiﬁ[]—l—%-@:(]

dgy

—
— Az

=0

]

Question139

dy

The solution of the differential equation e(E> =z + 1;y(0) =5,z € (—1,00) MHT
CET 2022 (08 Aug Shift 2)

Options:
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A (z—1)log(z+1)—x—-5=y
B. (z+1)log(z+1
C.(zx—1)log(z+1

)+ +5=y
)+z—5=y
D.(z+1)log(z+1)—z+5=y
Answer: D

Solution:

dy
e dz :w—|—1

d
y = log.(z + 1)

:>/dy—/loge(x—|—1 )dz

=y = (x+1)log,(z + 1) — (x + 1) + C |integrating by parts]
puttingz = 0and y = 5 we get C = 6
=y=(x+1)log(r+1)—x+5

Question140

General solution of the differential equation x cosy dy = (ze” log x + €*) dx is (Where C
is a constant of integration.) MHT CET 2022 (08 Aug Shift 2)

Options:

A.siny =e€"logx + C
B.siny =e” 4+ Clogz
C.siny = Ce® + logx
D.e*siny =logz + C
Answer: A

Solution:

zcosy dy = (ze”logx + €”) dx

1
= /cosydy:/em {10g:c+ x}dm

= siny = e”logz + C [ /e"c {f(z)+ f'(z)} dz =" f(z) + C
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Question141

The equation of the curve passing through the point (0, —2) given that at any point (z, y)
on the curve, the product of the slope of its tangent and y-co-ordinate of the point is
equal to the x-co-ordinate of the point, is MHT CET 2022 (08 Aug Shift 2)

Options:

Ay’ +x2=4
B.y? —z2=4
C.2y% +2° =8

D. 4y? + 32° = 16
Answer: B

Solution:

dy

4/QF y=2

= ydy:f:vd:r,
y? 22

2 -3¢

U

putingz = 0andy = —2wegetc =2

2 2
=¥y _Z
3 =g T2
= y?_g? =
Question142
The general solution of the differential equation % =1—a+y—axyis(where C'is a

constant of integration) MHT CET 2022 (08 Aug Shift 1)
Options:

Alog(l+y)=z+ 2% 4+C

B.log(l1—z) =log(l+y)+y+C

C.log(l+y)=y— %2 +C

D.log(l+y) =z~ % +C

Answer: D

Solution:
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dy

—=1—-z4+y—azy=>1—-2)(1+vy)

dz
dy
22
:>10g(1+y):x—7+0
Question143

The differential ti =
e differential equation y' = \/_

constant of integration.) MHT CET 2022 (08 Aug Shift 1)

Options:

A y= Ce?V®

B.y= C’ez(\/g)
Cy= Cez<\/§>

D.y = Ce 2™

Answer: C

Solution:

ﬂ= y let y = vz

dz T+ /TY
- dy - dv
dr dz

:>v+$_dv_ v v
dz z+T-vz 1+./v
R

dz  14+v 14,/
1+\/_dv_d:t:

= — f’nz 4+ v} dv—fdm

= 2vT logv =logz + logc

2%

= log— logdz
VY
2y/x y
—losldz- 2
= /i og(cm ;c)
2%
=c-e
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Question144

The particular solution of the differential equation (22 — 2y + 3)dz — (zx —y+ 1)dy =0
when z = 0,y = 1is MHT CET 2022 (08 Aug Shift 1)

Options:
Az—2y—log(x—y+2)+2=0
B.z—y—loglz—y+2)+1=0
C.2z4+y—loglz—y+2)—1=0
D.2z —y—log(x —y+2)+1=0
Answer: D

Solution:

Letz —y+1=v

Ly dy  dv
dzx dr
_dy A
dr dz
d _
dx r—y+1
dv 20+1
=1—-—=
dx v
jﬁzl_2v+l :—(U—I—l)
dzx v v
= Y dv= —dzx
v+1
1
:,\f(l— )dv:—fd:t:
v+1
=n—logln+1l=—z+c

=(z—y+1)—log(z—y+1+1)=—-x+c
=2r—y+1l+log(z—y+2)=c

forz=0,y=1;c=0
=2r—y—log(z—y+2)+1=0

Question145

The differential equation whose solution is y = ¢ + %, where c is constant, is MHT CET

2022 (08 Aug Shift 1)

Options:

2
A.x4(%) —w%— =0
Ba2() 4y
- T dz dz -
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2
Ca(fE) —a*FE+y=0

2
4( dy dy _
D.z (5) L TY=
Answer: A

Solution:

2+ <
Yy +m
dy —e¢

Question146

Water at 100°C cools in 10 minutes to 80°C in a room temperature of 25°C, then the
temperature of water after 20 minutes will be MHT CET 2022 (08 Aug Shift 1)

Options:

A. 65.33°C
B. 69.33°C
C. 60.33°C
D. 63.33°C

Answer: A

Solution:
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ar
— =
= T —25 = e ¥*°
=T =25+¢ e ™
fort = 0,7 = 100

= e =175

= T = 25 + 75e ™
fort = 10,7 = 80

= 80 = 25 + 75e **10

11
= —10k = log<55>

—k(T — 25)

e, T — 25+ T5e( 008 1)¢

112
Now for t = 20, T = 25 + 75e20% 08 5 — 25 1+ 75 x (1—5)

= T =25+ 40.33 = 65.33

Question147

2
The order and degree of the differential equation (1 + &> = 1/2¥ are respectively.

dz dz?
MHT CET 2022 (07 Aug Shift 2)

W=

Options:
A. 3,1
B.3,2
C.23

D. 2,1
Answer: C

Solution:

dy Tli dy dy 2 d2y 3

order = 2 and degree = 3.
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Question148

The particular solution of % = 1+ z + y* + zy?, when y(0) = 0.is MHT CET 2022 (07
Aug Shift 2)

Options:

Ay= 10g<1 + %2>
B.y? = log(l + %2)
C.y? = tan(l + %2)
D.y= tan(a: + ‘%2)

Answer: D

Solution:

d
£:1+m+y2—|—wy2:(l—l—m)(l—|—y2)

dy
j/1+y2 :/(1+m)dx

2
. T
= tan y:x+7+c
y(0)=0=c=0
-1 582
= tan y:x+7
22
:>y:tan(a:+2)

Question149

The general solution of differential equation xdy — ydz = 0 represents MHT CET 2022
(07 Aug Shift 2)

Options:

A. the circle whose centre is at the origin
B. a straight line passing through the origin
C. arectangular hyperbola

D. the parabola whose vertex is at the origin.
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Answer: B

Solution:

dy dzx
:vdy—yda:_(]:?/?_ -
= logy=logz +loge
= logy = logcz
= y=ce

which is a straight line passing through the origin

Question150

The differential equation z?(y + 1)dz + y*(z — 1)dy = 0 has the general solution given
by (where C is a constant of integration.) MHT CET 2022 (07 Aug Shift 2)

Options:
A (z—1)2+ (y—1)2+2log[(z + 1)(y+1)] =C
B.(z—1)2+ (y+1)2 +2log[(z +1)(y — 1) =C
C.(x+1)2+ (y+1)2+2log[(x —1)(y+1)]=C
D. (z+1)2+ (y—1)2+2log[(z — 1)(y+1)] = C
Answer: D

Solution:

2*(y + 1)dz + y*(z — 1)dy = 0

;»/1_:0 - [
[ [ )

2
:>—7—w—10g1—w—|—01 %— + log

= Cl' =4z + —y+log|l — x| +log|y+ 1
=20t = 2% + 2z +y* — 2y + 2log|(1 — z)(y + 1)|

= 20" +2=(z+1)>+ (y—1)* +2log|(1 — z)(y + 1)
= (z+1)2?+(y—12+2logl(z—1)(y+1)|=C

y+ 1]

Question151
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The particular solution of the differential equation Z—z —e*=ye*;whenx =0andy =1
is MHT CET 2022 (07 Aug Shift 1)

Options:

Alog(5r) =5 -4

B. log<y2i) =e* -1

C.log(y—1)=e€*—1
D.log2(y—1)=e* -1
Answer: B

Solution:

%—e = ye”* éj—z (y +1)e” é/ijl /e“’dw
= log(y+1) =¢€" +c¢

forr =0, y=1=c=1log2—1

Hence, log(y+1) =€e” +1log2 — 1

= log(y+1) —log2=¢"—1

+1
:>10g<y2) =e’ -1

Question152

The general solution of the differential equation 2> + y? — 2939% = 0 is (where C'is a
constant of integration.) MHT CET 2022 (07 Aug Shift 1)

Options:

A2(2?—y?)+a=C

Solution:
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dy dy z? + y? dv 1+ 22
2 2
x°+y —2zy— =0= = =v+x- —
4 yda: dr 2xy dr 2v
[Let y = nz]
:>/ 2vdv [ dz
1—v2 x
—log‘l - 1)2‘ + log |c| = log ||
= log 1 c = log |z|
c
= — =z
1—- L

= cx =z — y*

Question153

dy
The general solution of differential equation 65(E> = 3% is (where C'is a constant of
integration.) MHT CET 2022 (07 Aug Shift 1)

Options:
A.y==zlog3 +C
B.y=2%log3 +C
C.y=2zlog3+C
D.z = (log3)y? + C
Answer: B

Solution:

1(dy 1d
62(d””> —gr o Y = log 3" =xlog_3
2 dx € ¢
d
:>—y:(210ge3)az
dx

2

:>y:210g63><%+c

:>y:w210ge3—i—c

Question154
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For the differential equation [1 — (Z—z

CET 2022 (07 Aug Shift 1)
Options:

A.2and 1

B.2and 3

C.2and 6

D.2and 2

Answer: B

Solution:

dy\?)°* d
1 (%Y _ g4y
dz dx?

d 2 ° dCU
Y 3 Yy
=<1 - = —

order = 2 and degree = 3

Question155
dy _ V1-y?

The differential equation - = ——
2022 (06 Aug Shift 2)
Options:

A. variable radii and a fixed centre at (0, —1)

B. fixed radius of 1 unit and variable centres along the X-axis

C. fixed radius of 1 unit and variable centres along the Y-axis

D. variable radii and a fixed centre at (0, 1)
Answer: B

Solution:
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dr
ydy fd“’
\/TQ
1-y’=z+c

:,‘rl—ygz[ﬂL‘—I—.‘:')2
= (z+ef +y° =1

The above equation represents a circle having centre at (—c, 0) which is variable and radius is equal to *
1" which is fixed.

Question156

3a:+y

The general solution of the differential equation dy _ is (where C'is a constant of

dx
integration.) MHT CET 2022 (06 Aug Shift 2)

Options:

A. %tan*1 (z—\/i) log (y +3a” )5 =log(z) + C

B. %tan_ ( \/_) + log (y S )1 log(z) + C

C. tan™ (%) + log<y 8" ) = log(z) + C

2
D.tan"! (%) + log( y+3
Answer: A

Solution:
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=v= — [let y = vz]
. d’u_S—i—’u v
dr 1—-v

dv 3+ 02

mﬂ 1—w

:>fl—v Y — dr
3+ ) =z

:}}f duv 1f 2vdv B dzr
3402 2/ 3402 ) =z

1 4 v 1 9y
#Etan ﬁ—glog{3+v)_]ogm+0
1 4 ¥ 1 3z2 + 2
_ 21 322 1
éﬁtan 1 mg@—log(y 3 ) —logz+C
Question157

The solution of the differential equation (1 + e *) (1 + 3?) % = y2 which passes

through the point (0,1) is MHT CET 2022 (06 Aug Shift 1)

Options:

A yi+1 :y(10g<1;ex> +2)

B.y?+1= y(log((”{’) +2))

C.y =1+ ylog(Hgiz)

D.y2=1+ ylog(lzez)
Answer: D

Solution:
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_ dy
z 2 - 2
(I+e™)(1+y") ==y

1 2 T
:>f +2y dy:f © dx
Yy 14 e”

1
= 3 +y=log(l+e")+logC

= _1_|_y2 =yloge(1l+€%)

Putling:r::(]andy:lwegetc:%

1 I
= —1—|—y2=y10g( ;e )

1 E
:>y2:1—|-ylog( —;e )

Question158

The assets of a person are increasing at a rate proportional to the square root of the
assets at a given time. His assets increase from Rupees 9 crores to Rupees 16 crores in 2
years, then his assets at the end of 5 more years will be MHT CET 2022 (06 Aug Shift 1)

Options:

A. 46.25 cores
B. 42.25 crores
C. 30.25 crores
D. 56.25 crores

Answer: B

Solution:

dx
=2/x=kt+C

Whent =0,x=9ie.2y/9=kx0+C

=c=6

= 2,/X = kt + 6] Putting c = 6]

Whent =2,x=16ie.2y/16 =k x2+6=k=1
= 2,/X =t 46 [Puttingk = 1]
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AfterSyearsatt =7

2,/x="T7+16
= /T =6.5
=r=4225

Question159

The particular solution of log (g—z) =3z +4yatx =y = 0is MHT CET 2022 (06 Aug
Shift 1)

Options:

A.3e™ —4e3* =7
B.3e ™ +4e% =7
C.de™ —3e3* =7
D.4e % 4 3e3* =7
Answer: B

Solution:

log(j—g) =3dz+4dyandz=y=0

— dy — 83:—4_1;

T dz

= f e Wdy = f e**dx
E—dy 63::

=

+C

—4 3
Putting:r:ﬂandy:ﬂweget(?:;—;

e~ gz 7

4 3 12
=3 ¥=_4e¥ 17
=3 W 4eT =7

Question160

General solution of the differential equation (y* + y) (z* + 1) dy = (zy* + 2y°z) dz is
(where C is a constant of integration.) MHT CET 2022 (05 Aug Shift 2)

Options:
Ay (y2+1)=C(2+1)

B.y2(y2+2):C(X2—|—1)
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C.y? (y2 + 2) = C(X2 + 1)2
D.y?* (y*+1) =C(z*+ 2)2

Answer: C

Solution:

(y3 + y) (:c2 + 1) dy = (xy4 + 2y2:c) dx

3
+ T

:,/udy:/ '
y* + 2y2 z* +

4

= ~log, (v +2y?) = %loge (¢* +1) +1logC"

= log, (y4 + 2y2) = 2log, (01)2 (:c2 + 1)

=yt +2y% = (01)4(x2+1)2
=y’ (y*+2) =C(z* + 1)2

Questionl61

dy

The particular solution of the differential equation -~ = ¢ cosz, when y (%) = 0 is

MHT CET 2022 (05 Aug Shift 2)

Options:

A.sinx — e—;y =0
B.4sinz —e % —-1=10
C.sinz +e % —-2=0
D.2sinz +e % —2=0

Answer: D

Solution:

d
ﬁ — e¥eos = fegydy: /cosd;r:

=

g2y
— =sinz+c

Putting x = -EE andy =0wegetc=—1

e~ .

—— =sinz—1
-2
—2y

I

2 = —2sinx + 2

e
2sinzr+e ¥ _2=0

bl
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Question162

The general solution of differential equation g—z — "MV 4 2% 1Y s (where C is a
constant of integration.) MHT CET 2022 (05 Aug Shift 2)

Options:
Ae*+e 7 + %ex?’ =C
B.e" —e ¥ — %e“‘g’ =C
C.e*! —eV+ %e“”?’ =C
D.e* —e ¥+ %GIS =C
Answer: A
Solution:
dy
dx

d
= _y = eY (e + xQe“’B)

:>/ Yy = /(e"” +a:26‘”3) dx

3

3
— Tty + :L,2ea: +y

-y — -
—e Y+ c= e+3e

1
:>e“’+e_y—i—§em3:c

Question163

y+1 dz

Ify = y(z) and 22302 () — —cosz,(0) = 1, then y (§) is equal to MHT CET 2022

(05 Aug Shift 1)
Options:

A2

B.

C. —

|

D.1

Answer: B
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Solution:

2+sinz dy
—Z = —cosz
Y+ 1 dzx
—cos zdx
—\
y+1 92 1 sinx
= log, |y + 1| = —log, |2 + sinz| + log, C

= log, |ly+ 1| +log, |2 +sinz| = log, C
= log, |(y+1)(2 +sinz)| = log, C

= (y+1)(2+sinz)=C

Puttingz =0andy=1wegetc=14
= (y+1)(2+sinz) =4

, 1
Now putting @ = % wegety = 3

Question164

General solution of the differential equation sin® x& = siny is given by MHT CET 2022

(05 Aug Shift 1)
Options:
1

A.cosy — %cosm — g5cos3z =C

B. cosy — icosx + —cos3:z: =C
C.cosy + %cosx — %0033:15 =C
D. cosy + %cosw — %cos?yw =C
Answer: B

Solution:

dy

dx
sin® T = siny = /sin3 xdr = /sin ydy

)

3 si —sin 3
:>/ smw4sm wdzc:/sinydy

N —_3 n l cos3xr L C
g cosT+ g —o— = —cosy
3
= COSY — 4oz + Ecos?)a: =C
Question165
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A curve passes through the point (1, %) Let the slope of the curve at each point (z,y) be
given by % + sec(%), x > 0, then the equation of the curve is MHT CET 2022 (05 Aug

Shift 1)
Options:

A. sin(%) =logz + %

B. cosec(%) =loge + 2

C cos(i—y) =logx + 2

D sec(i—y) =logz + 2

Answer: A

Solution:
Here ?—é = % - sec(g)
Let%:vzb‘yzw:::- %:1;4_;3.%

v
= v+T--— =UV+Secv

dr

v
= I-— = secv
dr

:,ﬁfcosv-dvz d_m

T
= sinv=log,z+ C

= sin(2) =log, .z +C

B2 =t

Puﬂingx:l,y:%ic:

= sin(%) = log? —|—%

Question166

A population P grew at the rate given by the equation c(li—f = 0.05P, then the population
will become double in MHT CET 2021 (24 Sep Shift 2)

Options:

A. 20(log 2) years
B. 10(log 2) years
C. 5(log 2) years

D. 12(log 2) years
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Answer: A

Solution:
dp
i 0.05P

& fum [ [a

20log|P|=t+c
Whent=0,P=P=¢=20log|P|
~.20log |P|=t+ 201log |P|

Whent =0,P =P = ¢ =20log |P|
. 20log [P| =t + 20log |P|
When population doubles, we write

20log|2P| =t + 20log |P|
t =20log|2P| — 20log |P| = 20[log |2P| — log | P[]

2P
=20 |:10g 5 }
= 20(log 2 ) years

Question167

The differential equation of all parabolas whose axis is y-axis, is MHT CET 2021 (24 Sep
Shift 2)

Options:
ALy W
cdz? dw
dy | dy
C dzy dy —0
R
d%y
Answer: C
Solution:
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Differential Equation of parabolas whose axis is Y axis, is Let the vertex be (0, k)

(x-0) =4b(y-k) (D)
z2 = by — 4bk
23:453—3—0jb:(;)x (%)

2m=4bj—g 0=b= (;) X (é)

Substituting value of b in eq. (1), we get

m2=4(§) X (%) (y— k)
x2 (%) = 2x(yik)

z? (%) + (j—g) (2z) = 2:1:% +2(y—k)
? (&)

y-k=—73

Substituting value of (y — k) in eq. (1), we get

Question168

The general solution of the differential equation % =tan() + < is MHT CET 2021 (24
Sep Shift 2)

Options
A.sin(2) = cy
B.cos(%) = cy
C.cos(%) =cz
D.sin(%) = cz
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Answer: D

Solution:
d
dx T T
Y dy dv
Put = =v=y=2v= —=2— 40
T dx dx
v v
v+rx— =tanv+v=xr—— = tanv
dx dx
/ dv B dx
tanv T
log | sinv| = log |z| + log |c| = sinv = zc
() =
sin{ = ) = xc
T
Question169

The particular solution of the differential equation (1 + ezx) dy + e* (1 + yz) dxr = 0 at
x=0and y =1is MHT CET 2021 (24 Sep Shift 2)

Options:

A.tanle* —tanly =0

B.tan 'e* +tan 'y = 7

C.tan 'e* +tanly = 374“
D.tan !le® —tanly = 3%

Answer: B

Solution:
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(14+e™)dy+e*(1+y°)dx=0
dy e*
+
1+y?  (1+e%)

d X
f Y :—f ¢ _dx
1+ y2 14 e

Pute* =t = e*dx =dt

dx=0

d _ _
IT;E =—f liig = tan"!(y) = —tan~1(t) +c

~tanl(y) +tanl(e¥) =c
Wehavex=0,y=1

~tan (1) +tan !(e®) =c = c=2tan"!(1) =

ol

X

. -1 1 0% _
c.tan y+tan et =3

Question170

The order and degree of the differential equation 4/ Z—i — 43—1 — 7z = 0 are respectively.
MHT CET 2021 (24 Sep Shift 2)

Options:

A.2and 2
B.land2
C.land 1
D.2and 1

Answer: B

Solution:

[ dy dy
AL e —
dz dz fz=0

/d d
Y _ 4 + 7x and squaring both sides, we get
dx dx

dy dy dy 5

.. Order =1, degree = 2

Question171
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The general solution of the differential equation cos(x + y) Z—z = 1is MHT CET 2021 (24
Sep Shift 1)

Options:
Ay=tan(z+y)+c

B.y=sec(z+y)+c
C.y:tan(%y) +c

D.yzcot(%) +c

Answer: C
Solution:
d
cos(x + y)—y =1
dx
Putz +y=V =1+ % =4V
dVv dVv
s.cosV|——-1)=1=cosV|[— ] =1+cosV
dx dx

cos V
eV = [ o

1+ cosV 1
"/ll—l—cosV B 1—|—cosV]dV

v
:/dX:>/dV—%/5ec27dV:/dx

X+y
= X+ y — tan 5 =X+CcC
_|_
Y—tan(xzy) +cC

Question172

Radium decompose at the rate proportional to the amount present at any time. If P% of
amount disappears in one year, then amount of radium left after 2 years is MHT CET
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2021 (24 Sep Shift 1)

Options:

2
A (10— §)
B. ) 1+

C.QI() 1—L

- 2
D. 2|10 —}
Answer: C
Solution:
P% amount disappears in one year.
Let initial amount of radium = X
P

. Amount left after 1 year = xp — 05 X Xo = Xo (1 — 355)

Amount left after 2 years

(1 P P ,_ P
—T\" " T100) 100 T\ 100

P P P\?
:”ﬂ(l‘ﬁ) (l‘m)zm (l‘m)

Question173

The differential equation obtained by eliminating A and B from y = A cos wt + B sin wt
MHT CET 2021 (24 Sep Shift 1)

Options:

2
A.%—Faﬂyzo

d2y 2
B. F + wy- = 0
C. o0 _ 2y =0
© o dt? y -
d?y 2 _
Answer: A
Solution:
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y = Acoswt + Bsinwt

d
d_gtl = —Awsin wt + Bwcoswt
d2
WQy — — Aw? cos wt — Bw? sin wt
~w?(Acoswt + Bsinwt) = —w’y
d2
) + W’y =0
Question174

The particular solution of the differential equation y(1 + log ) Z—z — zlogz = 0 when
z =e,y = e’ is MHT CET 2021 (24 Sep Shift 1)

Options:
A y?=ellogz

B.y=elogz

C.y=alogz

D.y=ezlogz

Answer: D

Solution:

y(1+ logx)g—z —zlogx =0

dy  y(1+logz)
dx xlogx

d
y(1 +loga:) - = zlogz =

' dy 1+loga:
"/d / wloga:

- log |y| + log |z log z| 4 logc
We have z = e,y = €

g log|e|2 = log |eloge| + logc
2=1+1logc=logc=1=loge
" log|y| = log |z log x| + loge
y=-ezxlogz
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Question175

The order and degree of the differential equation % =4/ Z—z are respectively MHT CET
2021 (24 Sep Shift 1)

Options:
A.23
B.3,3
C.2,2

D. 13
Answer: C

Solution:
dy _ [dy
de2 '\ dz

dy\ _dy
dz2 ) dz

. order = 2 and degree = 2

Question176

The general solution of the differential equation j—z = 2Y""is MHT CET 2021 (23 Sep
Shift 2)

Options:

A2 -2 =¢
B. 217 — % =c
C. 2% + % =c
D.2* +2V=¢
Answer: B
Solution:
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—J _gy-z
dr
dy 2Y dy dx
~@—?$/¥— 2
2_y 2_53 2—y 2—3:
. Y = - — — _
"/2 2 /2 W=y T T2 YT 2 T mz @
1
L2 2 =a
1 1
SooE Ty =6 where ¢ = (¢1) (In2)
Question177

The general solution of the differential equation 2 = %7 js MHT CET 2021 (23 Sep
Shift 2)

Options:
Allotz—z=c
B.e"+x=10
C.logt=x+c
D.e" =x
Answer: D

Solution:

dx xlogx

dt t

/ de. [ dt
") zlogz t

. log|log x| = log |t| + logc
te

Slogx=tc=x=e

Question178

The general solution of the differential equation 3—1 + % = 0is MHT CET 2021 (23
Sep Shift 2)

Options:
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Az+y+l=c(l+z+y+2zy)
B.z4+y+1=c(2+z+y+2zy)
Czt+y+l=cl—z—y—2zy
Dz+y+2=c(2—z—y—2zy)
Answer: C

Solution:
dy y2 +y+1

de z2+zx+1
_ @__(yhry%—l)

=0

“dxr z2+x—1
. dy B dx
"/y2+y+1__/a:2+w+1
dy dr
= — _
/2+y+1+3 /w2+w+i+i
/ dy / dx
we '+ (2) L et ()
1 1
= 2‘l:an_l yj/_; = jll m:/’"gz + C}
™ 1] @) e 9

V3 3 V3
(2y+1) 1 (2x+1
itan_1 V3 V3 =C
V3 1_(2y+1) (2x+1) 7
V3 V3
) 2(z+y+1)
_ V3
= ——tan ! =
3—(dzy+2z+2y+1)
V3 3
2 1 [ 2(x+y+1) 3 ]
. ——tan X =C
V3 V3 2(1 —2zy —x — y) !
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2 | V3z+y+1)
. ——tan :Cl
V3 1-2zy—2x—vy
J3(z+y+1
= tan ! \/_(ZU Y ) = ()
l—z—y—2zy
3C
.[WhGI‘GCzZ V3 1]
2
3 1 1
\/—(w—l—’y—l— ) = tanCy = TEYT :tanC'2 —c
l—a—y—2zy l—x—y—2zy V3
... (say)

Sx+y+1l=c(l—x—y—2xy)

Question179

The particular solution of differential equation (x +y)dy + (x —y)dx =0atx =y =1
is MHT CET 2021 (23 Sep Shift 2)

Options:

X2+y2

A.log|—;

=5 - 2tan ()
B.log|x* + y?| = 7 —2tan"' ()

C.log

2 2
S| =5 —tan1(2)

D.log|x? +y* = & — 2tan"*(%)

Answer: A
Solution:
(z +y)dy + (z —y)dz =0
dy  (z-y) _ dy _ d

Wehave o= = ———~Puty=vz = - =v+az

dv —(z—wvz) —z(l—-v) —(1-v)

S.U + i — — —

dz T + v z(1+ v) 14w
. dv _ —1+4wv _ —l4v—v—1? dv __ _(1+U2)
LT T e TVT T i T8 T T in
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. (1+v) da: 1 2v do — dz
1402 dv = 1—|—’U2 1+ 02 v T

1
. tan (v) + 510g‘1 + v2’ = —logx + logc;

1 2
= tan_l(z> + —log|l + Y= — logx + log c;
X 2 x2
2 2
2tan_1(g) + log # +2logx =logc...[."logc = 2logc]
x x
2 2
" 2tan_1(£) + log # x 22| =logec
x x

Question180

If the surrounding air is kept at 25°C and a body cools from 80°C to 50°C in 30 minutes,
then temperature of the body after one hour will be MHT CET 2021 (23 Sep Shift 2)

Options:

A. 31.72°C approximately
B. 34.74°C approximately
C. 32.36°C approximately
D. 36.36° approximately
Answer: D

Solution:

By Newton's law of cooling, we write
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d9

dé
ST k9 90:>/(9 00)—/kdt

. log|@ — 6] =kt + ¢

Whent = 0,0 = 80 and 6y = 25

. 1og|80 — 25| =0+c = c=log|55
When t = 30,60 = 50

. log |50 — 25| = 30k + log |55|

1 5)
From (1), (2), (3) we write
log|0 — 8| = —log| |t + Tog 55
ORIV T UOI T 5 OB T |F T8
When t = 60, we get
60 5)
log|@ — 6y| = —=log| — ‘ + log 55|
30
2
5) 25 125
= log (‘11 ) + log |55| = log To7 % 55‘ log| —— 11

125
0 — 25—1—1:>0—36360

Question181

The velocity of a particle at time ¢ is given by the relation v = 6t — %. Its displacement S
is zero at t = 0, then the distance travelled in 3sec is MHT CET 2021 (23 Sep Shift 1)
Options:

1 .
A. 57 units

B. 32—9 units

C. 527 units

D. % units

Answer: A
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Solution:

v = 6t — % and we know that v = %
/ds—/( t——)dt
2 t3

. — - = 3t° — —

.S 2 6(3)+c:>s 3 18—|—c
We know thats = 0, whent =0=c =0

£3 3)° 51
s—3t2—ﬁz>() _3=3(3)% — (1; =3 units

Question182
The particular solution of the differential equation ;l—z = zizi when x = % and y = % is

MHT CET 2021 (23 Sep Shift 1)
Options:

A. 2z + 2y — 2 =log|z + y|
B.y—x+3 =log|x+y]|
C.z+y—1=log|z+y
D.4z — 5y — 1 = log |z + y|

Answer: B

Solution:

dy z+y+1
dx z+y—1

Putx+y:v:>1—|—;i—i:3—;
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— —1= = 1=
dx v—1 dx v—1+ v—1
/(v—l)dv /
— = x
/ —dV — /—dv—/daz—g —loglv| =z +c¢
Tty
B | —
5 20g|93+y| z+c
Wehavex:%,y:%
1 log 11| — 2 12 -1
g T glelll=gteze=g Ty =g
z+y 1 1
. — | —
5 ylogle+y =z~
S T+y 1 B 1
5 210g\w+y|—w— p
2 1
L(ety) —loglrtyl =22~ oS y—z+ o =loglz+y
Question183
If y = log;, « + log, 10 + log, = + log;, 10, then —MHT CET 2021 (23 Sep Shift 1)
Options:
A mlige + xloéwe
B 1 log, 10

zlog, 10 z(logy, e)2

1 1
C. zlog, 10 + zlog; e

D. 1 log, 10
zlog, 10

z(log, z)’

Answer: D

Solution:
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log,z  log, 10 o
J= log, 10  log, =z T
dy 1 1 —
L = — log_ 1
dx <10g610) (w>—|—(0ge O)[
B 1 log, 10
L loge 10 w(loge w)Q
Question184

Gogew)2]

The differential equation of the family of parabolas with focus at the origin and the X -

axis as axis, is MHT CET 2021 (23 Sep Shift 1)

Options:

Answer: A

Solution:

Equation of parabola is y* = 4a(z + a)

d y &
@y _ _ Jdz
2yd:13 =4a = a = 5
Substituting value of 'a ', we get
d d d
2 =4 yd_‘z T + yd_z = |2 ﬂ —2:D—I—yd—i
¥ = 2 2 || = "4z 2
dy dy dy o dy\’
y (yda:)(x—l_ydx) xyda:—l_ y dx
d dy \?
y:2w—y—|—y(—y)
dx T
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Question185

The order of the differential equation whose solution is y = acosx + bsinx + ce * is

MHT CET 2021 (23 Sep Shift 1)
Options:

A3

B. 4

C.2

D.1

Answer: A

Solution:

y = acosx + bsinx + ce”* Since the equation has 3 arbitrary constants, the
order of differential equation is 3 .

Question186

The general solution of the differential equation (2y — 1)dz — (2z + 3)dy = 0 is MHT
CET 2021 (23 Sep Shift 1)

Options:
A (2z+3)?2=c(2y—1)

2z+3
B. 1 =

C.2z+3)(2y—1)=c
D.(2z+3)(2y—1)> =c¢
Answer: B

Solution:
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d 2y — 1
(2y — 1)dz — (22 + 3)dy = 0 = y _ (2y—1)

dr (2= + 3)
_ / dy _/ dx
) 2y—1 ) 2z+3
log|2y —1|  log|2z + 3| 2z + 3
5 = 5 + logc; = log 2y_1|——10g61—10gc
2c+3
2y — 1 — ¢
Question187

The general solution of % = ﬁfz is MHT CET 2021 (22 Sep Shift 2)

Options:

A.tan™! % + %log‘m2 + y2| =c
B.tan' I + Tlog|x? +y*| = ¢
C.tan! % — %loglm2 + y2\ =c
D. tan~! i %log\wz +y?=c
Answer: C

Solution:
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“dz Tz
du T+ vz 1+w
S U= = =
dr T —ur 1—w
dv 1+v l+v—v+1v? 1+ v?
S = —v= =
dzr 1—v 1—wv 1—w

1—
f{ v)dv: d_r
1422 T

1 1 2v dzr
dv— = [ =L dv= [ 2
f1+v2 Y 2f1+v2 v z

1
c.tan!(v) — Elog'l -|-‘U2‘ =log|z|+c

1
s tan™! (%) — Elc-g

yz

1
1+ i Elog(mz‘ =c

Question188

The particular solution of the differential equation W _ ¥ \whenx = 2 and y=1Iis

dx x2—z’
MHT CET 2021 (22 Sep Shift 2)

Options:

A xzy=4x —6
B.xy=2x —2
Cry=z—-2

Dzy=—x+14
Answer: C

Solution:
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dy y+1
dr x22—=x

_ dy _/ dz
) oy+1l ) z(z—1)

: @y _ ! 1d:>1\—i—1|—1\ 1| — log |x|+
N =1 = x og |y = log |x og |x

logc
Wehavexr =2andy =1

. log|2| =log|1l| — log|1]| +logec = ¢ =2
clogly+ 1| =log |z — 1| — log |z| + log |2
2(x — 1)|

log |y + 1| = log|—

2(x — 1)
.‘.y+1:T:>a:y+m:2x—2:>xy:x—2

Question189

The degree of the differential equation whose solution is y> = 8a(z + a), is MHT CET
2021 (22 Sep Shift 2)

Options:
A.2
B. 1
C. 4
D.3

Answer: A

Solution:

We have y? = 8az + 8a’Differentiating w.r.t. x, we get

y)@

Y ¢ 4 4/ dz

Substituting value of ' a ' in eq. (1), we get
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oo () e

Hence order = 1, degree = 2

dy \1° dy [y [y’
)(%)} 2""%+<7> (%
dy
2y2 = 4azy (E) —|—y2 (—

;

Question190

The differential equation of all parabolas having vertex at the origin and axis along
positive Y-axis is MHT CET 2021 (22 Sep Shift 2)

Options:

A.x2Z—z—y:0
B.o2 1 2y=0
C.a:j—i—l—y:O
D.2:1:Z—z—y:0

Answer: D

Solution:

We have y? = 4az

Question191

The particular solution of the differential equation y(1 + logz) = (log z*) %, when
yle) = e? is MHT CET 2021 (22 Sep Shift 1)

Options:

A.2exlogz —y = e?
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B. 3exlogyr — y = 2¢€?
C.exlogz +y = 2¢€?
D.exlogxz —y=0
Answer: D

Solution:

o Y
y(1 +logz) = (logz )%

_ / (1+ logz) _[dy
) (loga?) y

We know that %(log %) = (1 + logz)dx
.. logllogx™| = log |y| + logc
We have y(e) = e

‘. log|log e°| = log|e®| + logc
. log|eloge| = 2log |e| + logc
S.1=2+l1ogc=logc=—1
. log|log x*| = log |y| — loge
. log |xlog x| + loge = log |y|

exlogx—y =0

Question192

The differential equation of all family of lines y = max + % obtained by eliminating the
arbitrary constant m is MHT CET 2021 (22 Sep Shift 1)

Options:

Answer: D

Solution:
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Solution

4
Given the family y = ma + — with parameter m.
T

Differentiate w.r.t. o

dy
— = In.
de
. - dy - i
Eliminate m by substituting m — d_ into the original family:
€T
dy 4
Iy — la + E

dx

. dy
Multiply by E

Bring all terms to one side:

Question193

Solution of the differential equation ¢y’ = (w2;/y2) , where y(1) = —2 is given by MHT CET
2021 (22 Sep Shift 1)

Options:

A.y? = d2?log 22 + 22

B.y? = z%logz — 22
C.y% =zlogz? + 4z
D.y? = z2logz? + 4a2

Answer: D

Solution:
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dy az2+y2 T Y
= :_+_
dz Ty Y T
T v
Let —=v=9y=—
J T
dy_v—-’ﬂ(d—i)
dr v2
v—z () 1 1 /zy dv 1
SR T
v? v v v2 /) dzx v
d'v_ dx
v x
1 1 = ! = logz +
502 ogr —c 507 ogzr+c
Y2

oo = logx+c = y° =x’logx® + 2x%c

We have y(1) = —2
S4=04+2c=c=2
c oyt =x2logx? + 4x?

Question194
The general solution of sin ™! (j—’;) — & + y is MHT CET 2021 (22 Sep Shift 1)

Options:

A.tan(z +y) —sec(z +y) = z* +¢
B. tan(z +y) +sec(z +y) =22 + ¢
C.tan(z+y) +sec(z+y)=z+c
D. tan(z +y) —sec(z +y) =z + ¢
Answer: D

Solution:
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d
',—y—sm(x—l—y)
dz
Putzty—t =1+ Y%
Ty der dx
2 gne= ™ 1 ging
7 sin 7 sin

‘ / dt /
1-+sint
(1 —sint) dt PN 1— smt ”
1 — sin cos2t
= / (seczt — sect tan t) dt = /dw

c.tant —sect =x 4+ ¢
c.tan(x +y) —sec(x +y) =z + ¢

Question195

Bismuth has half life period of S days. A sample originally has a mass of 1000mg, then
the mass of Bismuth after 30 days is MHT CET 2021 (22 Sep Shift 1)

Options:

A.16.625
B. 13.625
C. 14.625
D. 15.625

Answer: D

Solution:
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Half life period of bismuth is 5 days.

Initial mass = 1000mg

Mass left after 5 days = 500mg

Mass left after 10 days = 250mg

Mass left after 15 days = 125mg

Mass left after 20 days = 62.5mg

Mass left after 25 days = 31.25mg

Mass left after 30 days = 15.625mg

Question196

If the half life period of a substance is 5 years, then the total amount of the substance left
after 15 years, when initial amount is 64gms is MHT CET 2021 (21 Sep Shift 2)

Options:
A. 8 gms
B. 16 gms
C. 2 gms
D. 32 gms

Answer: A

Solution:

Half life period = b years
Initial quantity of substance = 64 grams

.. Quantity left after 5 years = ﬁ—; = 32 grams

.. Quantity left after 10 years = 3—22 = 16 grams

.-. Quantity left after 15 years = % = 8 grams

Question197

The general solution of the differential equation.
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(2 eos(Z)ae [ (5 ) sm(2) weos(2)] =5

MHT CET 2021 (21 Sep Shift 2)

Options:

Answer: D

Solution:

We have (£) cos(Z)dx — [(%) sin(£) + cos(%)] dy=0

cdy o (5)cos(3)
. d - .
T (2)sin(2) +cos(2)
Putf =v=y= = W + 2
z U y=uvx dz ~ VT T
dv V COS V v2cosv dy —vsinv
VA X— = = — = X— = —;
dx lsinv+cosv sinv + vcosv dx sinv + vcosv
sin v + v cos dx dx
/ M ,V VdV:/7=> —dv+/cotVdV:— —
vsinv X X
" log |v| +log| 4 sinx| = —log |x| + logk = log|(v)(sin v)(x)|
= logk
',ysin(%) =k
Question198

If m is order and n is degree of the differential equation

2y

d’y (‘“2) Py _ 2 .

(@) +4 ( ) + (%) = z° — 1, then MHT CET 2021 (21 Sep Shift 2)
dad

Options:
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A.m=3, n=1
B. m=3, n=2
C. m=3, n=3
D. m=3, n=5
Answer: B

Solution:

wete (£2)" (@?

R

. order = 3, degree =

Question199

The differential equation of the family of circles touching y-axis at the origin is MHT
CET 2021 (21 Sep Shift 2)

Options:

A z? —y? — 2y dz
2 _ .2 dy _

B.z® —y* + 22y~ =0
2., 2 dy _

Czi+y" —2zy- =0

D.m2+y2+2my% =0

Answer: B

Solution:

Since circles touch Y axis at origin, the centres of the circles lie on X axis.Let
centre be (h,0) and radius = h

S (x—h)?+(y-02=h=x>—2hx+y>=0

Differentiating w.r.t. x, we get
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d
0 :>:c—i—yd—z:h

dy

2w—2h—|—2yd— =
x

Substituting value of h in eq. (1), we get

d
z® — 2 (x+y—y)x+y2 —0
dx
d d
w2—2$2—2$yﬁ—|—y220 :}ajz—y2—|—2xy£:()
Question200
I:y'= y;m; II :y’zxgzy; Wy = 22

T ys—z

S1: Differential equations given by I and II are homogeneous differential equations.
S2: Differential equations given by II and III are homogeneous differential equations.

S3: Differential equations given by I and III are homogeneous differential equations.
Options:

A. only S1 is valid

B. both S1 and S2 are valid

C. only S3 is valid

D. only S2 is valid

Answer: C

Solution:

We will check all 3 equations.

l: % = y;z = All terms have same degree equal to 1.
~dy 24y .
Il & = 2 = Here all terms have different degrees.,
- — 2 Alterms h d o 2
S i e erms have same degree equal to 2 .
Question201
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The general solution of the differential equation - = =V is MHT CET 2021 (21 Sep
Shift 1)

Options:

A.3(z+y) +4log|3z + 6y — 1| =
B.3(x—y)+4log|3x+ 6y — 1| =
C.6(—z+y) +4log |3z + 6y — 1| =

D.6(x+y) +4log|3x+ 6y — 1| =K

Answer: C
Solution:
dy x+2y—1
de zx+2y+1
d d d (%‘0
Puta:+2y:t:>x+2y:t:>1_|_2d_z_éid_z: 5
(£ —1) t—1 g 2t — 2
: = = 1=
2 t+1 dx t+1
ot _2t—2+1_3t_1
“dr t+1 t+1
t+1
../3t_1dt—/dw
3(t+1) 3t-1+4
/St—ld /da::> / Ty —/dx
gy [oti=[e
t 4log\3t—1|
'.§—|—§ 3 :x—i—cl
T+ 2 4 log|3(x +2y) — 1
o o)1
.3z +6y+4log |3z + 6y — 1| =9z + 91
;. 6(—z +y) +4log |3z + 6y — 1| =
Question202
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The differential equation of family of circles whose centre lie on X-axis is MHT CET
2021 (21 Sep Shift 1)

Options:
A. e + <—m> +1=0
d%y dy 2
By(%)+ (%) +1=0
a2 dy \ 2
co(2) - (2) 10
d*y dy \ 2
D (22) +(2) -1+
Answer: B
Solution:

Let (h,0) be the centre of the circle and ' 7 ' be the radius.
&= (-0 = x> (x—h)? 4y =7

Differentiating w.r.t. x, we get

d d
2x-h)() 42D =0 Sh=xty

Substituting value of ' A ' in eq. (1), we get

dy 2
y2() +y2:r2:>y2
dx

dy 2 9
1+ (=2 —
(2]

dy\*| ., dy
14+ (=2) | 29—2 =
+<dw>] ydw 0

Differentiating w.r.t. x, we get

dy d?
y* (2y . y) 4+

dr dx?
d?y dy
Y (%) v1=0
Y dz? i (da:) i

Question203

The general solution of the differential equation
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i e ()

—zlogz = 0is MHT CET 2021 (21 Sep Shift 1)
Options:

A.y(1+logx)=c

B.xlogx = yc

C.zlogz =y+c

D.logx—y=c

Answer: B
Solution:
d
y(1 + logx) (y) —zlogz =0
dx
/ (1+ logz) dy
" dx =
xlogx Jj
/ / de dy
xlogx
. log(logz) + logx = log y+ loge
" log|z log x| = log(y,c) = zlogx = yc
Question204

The general solution of the differential equation (3:1:y + y2) dx + (:1:2 + wy) dy = 0is
MHT CET 2021 (21 Sep Shift 1)

Options:
A. 2 (2zy — y?) =
B.z? (y* — 2zy) =c
C.z(2zy+y®) =c
D.x* (2xy +y?) =
Answer: D

Solution:
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(3xy + y2) dr + (332 + zcy) dy =20

@__(3my+y2)
“dr (2% + zy)
Puty:vx:>%:v—|—wg—;
dv (3va? + v*z?) 3v + v’
ST T = = —
dz (22 + vz?) 1+
Cdv 3u+40 (2 )
Padr T 14w 0T 1+
14+ —1
"/(2v2+4v)d”_/7d"”
1 v+1 dx 2(v + )
3 [t [T a [ v lose s

1 1 y2 2y
41 g(v +2v) + logx = logc; = —log +— + logx = logc;

4
1 2 2
. —log u + logx = logc; = log y—|——xy + logx* = 4log ¢y
4 x2 x2
242
tog (T2 ()] = toget = gl (17 + 23)] = log

x> (y2 + 2xy) =c

Question205

A body at an unknow temperature is placed in a room which is held at a constant
temperature of 30°F. If after 10 minutes the temperature of the body is 0°F and after 20
minutes the temperature of the body is 15°F, then the expression for the temperature of
the body at any time ¢ is MHT CET 2021 (21 Sep Shift 1)

Options:

A. T = —60e %09 _ 30
B. T = —60e 03010t | 30
C. T = 60e%06% 1 30

D. T = 60e %% _ 30

Answer: B
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Solution:

We have 4 d x (30 —T)

t

4t K(30 — T) Kt
JFTERE )= 30 T -
. 1og|30 — T| = —kt + ¢

From given data, we write

log [30 — 0| = —10K + ¢
log |30 — 15| = —20K + ¢

Solving (2) and (3), we get

30
1 =10 K=K=—
og(15> 0K = 10log2

Substituting value of K in eq. (2), we get

log 2
10

10g302(—10)< )+c:>c:log60

Thus eq. (1) becomes

— log 2
log |30 — T| = t 4 log 60
30—T| —0.3010

-1 — —— " t—=-0.03010t

og ‘ - 0.03010
_ 30 T o000t T — _g0e 003010t 4 30

60
Question206

The population of a city increases at a rate proportional to the population at that time. If
the population of the city increase from 20 lakhs to 40 lakhs in 30 years, then after
another 15 years the population is MHT CET 2021 (20 Sep Shift 2)

Options:

A. 104/2 lakhs
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B. 40v/2 lakh
C. 304/2 lakhs
D. None of these

Answer: B

Solution:

We have <& o< P = <& = kP
dp
.'./E:/kdtilogP:kt—FC

From given data, we write

log20 = k(0) + ¢ = ¢ =1og20
. log P = kt + log 20
Also log 40 = 30k + log 20
1
.. 1log40 — log20 = 30k = k = %log2

logP = (282} L 10520
98 = T30 8

When t = 30 4+ 15 = 45

log 2 3
. logP = (%) (45) 4+ 1og 20 = (log 2) (5) + log 20

= 10g(2)% + log 20 = log(2+v/2 x 20)
. P = 40+/2 lakhs

Question207

The general solution of (:nj—i . y> sin £ = 2% is MHT CET 2021 (20 Sep Shift 2)
Options:

Aef(x—1)+coss +c=0

B.xe* +cosi+c=0

C.e*(x+1)+cosi+c=0

y
D.ex* —cos-+c=0
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Answer: A

Solution:

Given differential equation:

Step 1: Substitute y = v

Lety—v.'r_>j—£_-ﬂ+;r%

Step 2: Substitute in the equation

(z(w + rd—;) — -u:r:) :siu':% = "

Simplify:
odv, | -
r”—)sinw = z'e
)
Step 3: Simplify
dv .
— = e escv
da

Step 4: Separate variables

sinvdv = ze” de

Step 5: Integrate both sides

fﬂin-ud-u = f;m?.“ dr

—cosv=¢(z—1)+C

Step 6: Substitute back v %
Ll . .
—cos— =&z - 1)+ C
@

s ez —1)+cosL+C =0
€T

Final Answer:

e (2 — 1)+c03£+c_i]
x

Question208
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The differential equation of an ellipse whose major axis is twice its minor axis, is MHT
CET 2021 (20 Sep Shift 2)

Options:

A x4+ 4yd—Z =0
B.xz — 4y3—z =0
C.x+ QyZ—z =0
D. None of these

Answer: A

Solution:

For the given ellipse, we havea =2 b

X2 y2

e + P2

= 1:>X2—|—4:y2:4b2
Differentiating both sides w.r.t., we get

5 dy dy

Question209

The general solution of the differential equation cos x - sin ydx + sin z - cos ydy = 0 is
MHT CET 2021 (20 Sep Shift 2)

Options:

A.sinz +siny =c
B.cosz 4+ cosy =c¢
C.sinz-siny =c
D.cosz-cosy=c
Answer: C

Solution:
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cosx sinydx + sinx cosydy = 0

.. cosxsinydx = — sinx cos ydy
COS X COS

" / —dx = —/ , ydy
sin x siny

o log | sinx| = —log | siny| + ¢

. log | sinx| + log |siny| = ¢; = log[sinxsiny] = ¢y

c.sinxsiny = e =c¢

Question210

If m is order and n is degree of the differential equation y = 3—§ + 4/aZp? — bz’ where
p= j—i, then the value of m 4 n is MHT CET 2021 (20 Sep Shift 2)

Options:
A.2
B.3
C. 4
D.5

Answer: C

Solution:
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Given:

. dy
and p =

Step 1: Substitute p :—33‘1

Then,

So the eguation becomes:

Step 2: Remove the square root

d’.
Yy _‘” + - ."(1_2;32 — b

T dr
dp d%y
de ~ da?

To find the degree, the equation must be free from radicals and fractions of derivatives.

Subtract % from both sides:

Yy

Mow square both sides:

Step 3: Identify Order and Degree

s The highest derivative present is :;—_rTa -

Order (m) = 2

9 2
yo Ty e (Y
) dr? ‘V “ (u’:c) b

(y -

Py, (dy %
dzz2) ~ % \dz)

i

& The power of the highest derivative (after removing radicals) is 2 —

Degree (n) = 2

Step 4: Find m + n

Final Answer:

m+n=2+2=4

Question211

An ice ball melts at the rate which is proportional to the amount of ice at that instant.
Half the quantity of ice melts in 20 minutes, x, is the initial quantity of ice. If after 40
minutes the amount of ice left is Kx, then K = MHT CET 2021 (20 Sep Shift 1)

Options:
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0o |

C.

NI

1
D. 3
Answer: C

Solution:

Half the quantity of ice melts in 20 minutes and Xp is the initial quantity of ice.

.. Quantity after 20 minutes = ‘—2”

Ty

. - — 17Ty __
Quantity after 40 minutes = 3 (?) oy

Question212

d_y _ zty+l
der =~ z+y-1

The general solution of the differential equation
(20 Sep Shift 1)

is given by MHT CET 2021

Options:
Ay=zlog(z+y)+c
B.z —y=log(z+y)+c
C.zt+y=log(z+y)+c
D.y=z+log(z+y)+c
Answer: D

Solution:

dy z+y+1
dx z+y—1

Putw—l—y:u:>1—i—g—i:§—;
.du 1_u+1:>du_du+1+1_ 2u
T dx u-—1 dx dx-—1 u-—1

—1
..(u )du:de
u

Integrating both sides, we get
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[au— [ = [ 2

Sou—logu =2z +c
zt+y—log(z+y)=2z+c=y==z+log(z+y)+c

Question213

The differential equation of all circles which pass through the origin and whose centre lie
on Y-axis is MHT CET 2021 (20 Sep Shift 1)

Options:

2 2\ W
A. (w —y)%—2my:
B. (ar:2 + y2) d—Z —2zy =
C. (2 +¢?) d—z +2zy =
D. (a2 +2) 2 + 22y =0
Answer: A
Solution:
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¥0.K)

Let (0, K) be the centre of the circle.

Since the crcle passes through origin, we write
(x-0\+(y-K)y=K?

X +y - 2Ky +K?=K?
LX+y?2Ky=0 ... (1)

Differentiating w.r. X, we get

2x +2y%—21¢§:0
X

dx
X + yﬂ
K= de and substituting value of K in (1), we get
dx
. X+ yd—y
X +yT -2 T 0
dx

: ondy 4 2 dy RN
— Xy -2y —— =0 X —y)— -2xy=0
(x +y)dx Xy-2y i = (X y)dx Xy

Question214

A differential equation for the temperature ' T ' of a hot body as a function of time, when
it is placed in a both which is held at a constant temperature of 32°F, is given by (where
k is a constant of proportionality) MHT CET 2021 (20 Sep Shift 1)

Options:

A SE =KkT —32
B. 4T = kT + 32
C. & =k(T - 32)

D. & = 32kT
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Answer: C

Solution:

The temperature T of the body will decrease with time. The body is kept in a
bath of temperature 32°F.

* T 32

Question215

The general solution of the differential equation z -y = sec (z® + y?) is MHT CET

dx
2021 (20 Sep Shift 1)

Options:

Answer: A

Solution:

d
We have, x + y—y = sec(:c2 + y2)

dx
d d
Putw2—i—y2:u:>2a:+2y—y:—u
dx dx
n dy 1du
v yda: 2 dx
ldu
5 gp — Secu

d
/ v :/2dac
sec u

C.sinu =2z +c¢
= sin(m2 + yz) =2zx+c
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Question216

The integrating factor of the differential equation Z—Z (zlogz) +y = 4logx is MHT CET
2020 (20 Oct Shift 2)

Options:

A. log(log z)

B.x

C.ée"

D. log z

Answer: D

Solution:

d
We have =X (zlogz) +y =4logz

- IF = el T — gloslogz) — log z

Question217

The population of a village increases at a rate proportional to the population at that time.
In a period of 10 years the population grew from 20,000 to 40,000 , then the population
after another 20 years is MHT CET 2020 (20 Oct Shift 2)

Options:

A. 1,20,000
B. 1, 60,000
C. 1,00, 000
D. 80,000

Answer: B

Solution:
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We have % xP = % =kP f% = [kdt = logP =kt +logc
We have: when £ = 0, P = 20000 and when ¢t = 10, P = 40000
log 20000 = logc

Now log 40000 = 10k + log 20000

i 40000
- log 40 ) = 10k = k = log2

~logP = (l—lulc:-g 2) t + log 20000

When ¢ = 30, we write

log P = 2og 2 + log 20000 = log[(8)(20000)] .-. P = 160000
This problem can also be solved as follows -

From given data, we say that population doubles in 10 years.

.. In next 10 years, population changes from 40,000 to 80,000

In 10 years after that, population changes from 80000 to 160000

Question218

Bismath has half life of 5 days. If sample originally has a mass of 800mg. then the mass

remaining after 30 days will be MHT CET 2020 (20 Oct Shift 2)
Options:

A. 10mg.

B. 10.5mg.

C. 12mg.

D. 12.5mg.

Answer: D

Solution:
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Original mass = 800mg,
Half life = 5 days.
We have to calculate remaining mass after 30 days. Understand that 30 — 5 = 6.

1\°6
(E) x 800

800 100
— =—=125
64 8

.. Mass remaining

Question219

The solution of the differential equation z - sin(%)dy = [y . sin(%) — :c] dx is MHT CET
2020 (20 Oct Shift 2)

Options:

A. cos(%) =log|z|+ ¢
B. cos(%) =log|y| + ¢

C. cos(%) =log|z| + ¢

D. cos(%) =log |yl + ¢
Answer: C

Solution:

We have z - sin(%)dy = [y-sin(2) —z] dz

y-siu(%)—:
e GRS

Tdzr zsin(%) si.n(;}
= (3)y=—cosec(¥)

dy dv
Putiz = e .
=V Y=UT= S =U+ T
v+ 2 ) v = —cosecv = x¥ — —cosecv
- dx dx

dv
*+J cosecv

= —f% = [sinvdv = —log x|
—cosv = —log|z| +¢; = logz + c=cosv

~cos(2) =loglz| +¢
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Question220

w|~

3
The order and the degree of the differential equation [1 + (Z—z) ] =17 (%) are
respectively MHT CET 2020 (20 Oct Shift 2)

Options:
A.23
B.3,3
C.2,2
D.3,2
Answer: A

Solution:

dy 3
We have 1+(%)

7
3

2
7 (%) Raising both sides to power of 3 , we get

()] -or(@)

Hence order = 2, degree = 3

Question221

The order and degree of the differential equation y = px + \/m, where p = %
are respectively MHT CET 2020 (20 Oct Shift 1)

Options:

A. 1,2

B.3,1

C.2,1

D.1,3

Answer: A

Solution:

Given
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y = px + 1/ a?p? + b2
S Y — pT = /a?p? + b

On squaring both side we get

y* — 2pzy + p’z® = a’p® + b

dy dy \ 2 dy \° dy .
2 2 2 2
y 2xde—|—(dX)x a(dx +b® ... |p dX,glven

Thus order 1s 1 and degree 1s 2 .

Question222

The equation of the curve whose slope at any point is equal to 2xy and which passes
through the point (0, 1) is MHT CET 2020 (20 Oct Shift 1)

Options:

A. -logy = z2

B. logy= %

D.logy ==
Answer: A
Solution:
We have 2 — 9
a= oY
dy
. IT = IQXC]I
= logy = 2—;2 +C
logy = &% + C and curve passes through point (0, 1).
Atz =0,y=1 wegetC =0

- logy = 2

Question223
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The rate of increase of population of a country is proportional to the number present. If
the population doubles in 50 years, then the time taken by it to become four times of it
self is MHT CET 2020 (20 Oct Shift 1)

Options:

A. 300 years
B. 100 years
C. 200 years
D. 400 years

Answer: B
Solution:
Wehavej—zmpi% :kpz‘efd?P = [kdt
S logp=kt+ec...(1)
When t = 0, p = p, (initial population) = ¢ = log p,
- log(L) =kt...(2)
Whent =50, p = 2p,, weget
log2 = 50k = k = -log 2
.'.log(P—pD) = log2
When p = 4P,
logd = % -log2 = 2log2 = %log? =t = 100 years
This problem can also be solved as follows :
Let initial population = p
Population doubles in 50 years
.. After 50 years, population = 2p

After 100 years, population = 4p

Question224

The solution of the differential equation sin ™’ (%) = + y is MHT CET 2020 (20 Oct
Shift 1)
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Options:

A .z =tan(z +y) -sec(z +y) +c¢
B.z =tan(z +y) —sec(zr +y) +¢
C.z =tan(z +y) +sec(z +y) + ¢
D.z =tanz-tany+c

Answer: B

Solution:

We have sin* (::—y) =z+y
. E

Put a:+y:t:>y:t_$:>j_i:%_1

. E—1+siI1t=>/
-.dx_

Jp (1—sint) )dtzfdﬂ[-‘;"’iﬂ :Jr 1_sint g,

(1+sint)(1—sint 1—sin®t

z=[ losint gy — J (sect — secttant) dt

cos? t

r—=tant —secttc¢

r=tan(z+y) —sec(z+y)+c¢

dy = sin(x + y)

dt

=de
1-+sint

Question225

The integrating factor of the differential equation y log, (g—f,) + x — logy = Ois MHT

CET 2020 (20 Oct Shift 1)
Options:

A. log(log y)

B.logy

C.y

D. ¥

Answer: B
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Solution:

We have ylogy (%) +z =logy

.odx X _1

"d}f+ylngr_y

CE =el T _ eloe(logy) — Jogy

Question226

5
3
The order and degree of the differential equation |1 + ——| = 5ﬂ arerespectively
)2 de

MHT CET 2020 (19 Oct Shift 2)
Options:

A. 23

B. 3,2

C.52

D.2,5

Answer: A

Solution:

Raising both sides of differential equation to degree 3 | we get

.. Its order is 2 and degree is 3.

Question227

Ifz = asint — b cost

y = acost +bsint
3d’ | 9, 9
then y cL_}+:t: +y- =

MHT CET 2020 (19 Oct Shift 2)
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Options:
A.0

B.2

C. 1

D. -1
Answer: A

Solution:

We have, ¢ = asint — becost and y = acost + bsint

z? +y* = {[asint — bcost]® + [acost + bsint]* }

22 +y? = {a?-sin*t — 2absint - cost + b? cos? ¢ + a® cos? ¢ + 2absint - cost + b sin® £}

z? +y? = {a® (sin* ¢ + cos’t) + b? (cos’ ¢ +sin’¢) }
EE +y2 — ..12 _I_bz

Differentiate w.ri x, we get

24+ 2y —0= X = —2.
d
V& =X

Again differentiating wrt x, we get
dg'y dy 2
v+ (%) =
Substituting value of j—z from (1), we get

d*y —z\’ d’y =

ST (ZE) ==Y
ydm? + ( ) v = + y?

2

Question228

The integrating factor of the differential equation x% + ylogz = z% is MHT CET 2020

(19 Oct Shift 2)
Options:

A. (log z)®

B. z'°8°

C. (logz)?
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D. zlos(vz)
Answer: D

Solution:

Given differential equation:

;rd—y +yloga = z°
dx

Step 1: Make it linear in standard form

Divide the whole equation by &:

d; ylog x
dy | ylogz _
dx T
MNow, it is in the form:
dy
— Ty = T
dx + Plz)y = Q(x)

where P(z) = ]"_%‘ and Q(z) = .

Step 2: Find the integrating factor (I.F.)
IF = (_:_JAP:J':J dr

IF. — el %=

Step 3: Simplify the integral

Letloge — { = %d:u—dt

Then:

log : 2 v )2
/ Ogi:d;r:—fldf— L—M
a 2 2

]

Step 4: Substitute back

|Z<|§:l:
I.F. =g 1
We can write this as:

log T

fu-£ \
I.F. — ((:ltagz} T _ ;clﬂ.?ji _ :L_lup.[ﬁ_l

Final Answer:

IP. = glslv)

Question229

If the population grows at the rate of 8% per year, then the time taken for thepopulation
to be doubled, is (Given log2 = 0- 6912 ) MHT CET 2020 (19 Oct Shift 2)
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Options:

A. 6 - 8 years
B. 10 - 27 years
C. 8- 64 years
D. 4. 3 years

Answer: C

Solution:

Py be the initial population and let the population after t years be 2Py. then,

dP 8P dP 2P
dt 100

dt ~ 25
dt:;»deP_ 25[(11;
logP=2t+C.(1)

Att=0,P=HR
logPy =22 +C = C=1logh

S log P = %t +log By = log‘,% = %t

. _ % P
St = oy ].Og(rn)
When P = 2F,

25 2R 25
t== -log(?n”) = Jlog2 =8.64

Question230

The general solution of the differential equation (1 + y2) + (a: — etan_ly) % = 0is MHT
CET 2020 (19 Oct Shift 2)

Options:

(tan 1:1:)2
-1
A z-e Y=

3 +c

2
-1 -1
B. etan Yy — (etan m) +e

tan—! (emnilyf
C.zx-e® Y=

+c

2
D. efan 'y = (etanfly) +c
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Answer: C
Solution:

(1+3%) + (z—e='v) £ =0

(o) 2 )= 2

dz dr g—etnly
_ ptan 1
a ) e et
Tdy T —(1+?) dy — (14y?) 1+y?
. dzr r __ €™ 'y
Tdy 14yt 1+y®

1
L4
1F. :ejllsr‘ Y _ gtan 'y

50, the general solution is

tan Iy

“,,:_etan'y:fﬂ .etau'ydm

1+y*
Fl:ul

1
Put e*® 'y:t:}'H—y:dy:dt

T -et l“*’:j'td't

(=)

2

1 2 |
...m_etan y:?-l—c::»:r:-et"“ ¥ —

+c

Question231

The rate of disintegration of a radio active element at time t is proportional to itsmass at
that time. Then the time during which the original mass of 1 - 5gm. willdisintegrate into
its mass of 0.5gm. is proportional to MHT CET 2020 (19 Oct Shift 2)

Options:
A.log4
B. logh
C.log3
D.log2

Answer: C

Solution:
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Let m be the mass of the radioactive element at time t.

dm

at which is proportional to m.

Then the rate of disintegration is

.'.Eocm:}%:—kmiwherek>0.'_%:—kdt:}f%ndm:—kfdt+c

dt

slogm = —kt +¢

Initially, ie. whent =0, m = 1.5

clog(ls)=-kx0+4+c=c= log(%) S logm = —kt +10g(%) = logm — logg = —kt

.'_log(%) = —kt

Whenm = 0.5 = % then

2 3 1
log 3 = —kt = log(g) = —kt = —log3 = —kt

1
St = Elog3

.. Thus required time is proportional to log 3.

Question232

The differential equation of the circles having their centres on the line y = 8 and

touching the X -axis is MHT CET 2020 (19 Oct Shift 1)

Options:

D. y? (1+%> =64
Answer: B

Solution:

Get More Learning Materials Here : & m
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Let (h, 8) be the centre of the circle.
Since circle touches X axis, radius = 8
(@ —hP o+ (y—8) = (8).(1)

Differentiating w.rt. x, we get

2($—h}+2{y—8)d =0

Y
iz
@)= -8

Substituting value of (z — h) in eq. (1), we get

[ )] (y—8)° =64
_y

OER

-
AN «

Question233

The integrating factor of differential equation (1 +y+ w2y) dx + (a: + :1:3) dy =01is
MHT CET 2020 (19 Oct Shift 1)

Options:
Al
B.x
C.logz
D.e”

Answer: B

Solution:
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We have (1 +y+z%y)dz + (z +2*)dy=0

Cdy  —(lyrely) - [14y(1+2?))
“Cdzr T z(l+z?) z(1+z?)
. dy -1 y(1+=*)

“ctdz T z(l+z?)  z(l+e?)

d; —
et (P =

z(1+z?%)

- 1
SF =elzdr —elogr — ¢

Question234

The bacteria increases at the rate proportional to the number of bacteria present. Ifthe

original number ' N’ doubles in 4 hours then the number of bacteria in 12 hourswill be
MHT CET 2020 (19 Oct Shift 1)

Options:
A.3N
B.4N
C.6N
D.8N

Answer: D

Solution:

Number of bacteria at the beginning = IN. The number doubles in every 4hrs.

.. Number of bacteria after 4hrs = 2 N, after 8hrs = 4 N, after 12hrs =8 N

Question235

If the radius of a circular blot of oil is increasing at the rate of 2 cm/min, then the rateof
change of its area when its radius is 3cms is MHT CET 2020 (19 Oct Shift 1)

Options:

A. 10rcm? /min
B. 12rcm? /min
C. 14mcm? /min
D. 16mcm? /min

Answer: B

Get More Learning Materials Here : & m @) www.studentbro.in



Solution:

Given % = 2 cm/min and r = 3cms

Area — nr2

Differentiating w.rt ¢

B =721 = 7 x 2(3) x (2) = 127cm? /min

Question236

A body is heated to 110°C and placed in air at 10°C. After 1 hour its temperature is60°C.
The additional time required for it to cool to 30°C is MHT CET 2020 (19 Oct Shift 1)

Options:

log 2
A. (10g5 " 1) hours

log 5
B. (25

log

) hours

C. (iog5 — 1) hours
og2

log2
D. £~ ) hours
log b

Answer: C

Solution:
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Let # be the temperature of body at time ¢. Temperature of air is given to be 10°C. = 8, (say).

de
= < (6—60)

¥ x0-6)k>0

dt
de

——F— = [ —kt = log|f — 6| = —kt +logec...(1)
6 — 6,

- ( "‘fﬂ) _e® - 9 — @y +ce ¥ Whent=0,0=110and 6y = 10, - 6= 10+ 100e &
110=10+c=c=100 . cWhenf =60°C,t = 1 Substituting value in equation (1),

100

lc:-g(so_w) =-kx1
k =—log(3)
log(%) =t-log(3)
When 8 = 30°C, then

log (*5aq") = ¢ -log(3)

log(%) —t-log 3

- _ logs
—logh = —tlog2 =t = Tog 2
. ) . . logh

.. Additional time required is -1
log2

Question237

(

The order and degree of the differential equation \/ 1+

MHT CET 2020 (19 Oct Shift 1)
Options:

A.32

B.2,3

C.2,2

D. 3,3

Answer: B

Solution:

Get More Learning Materials Here : & @
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By raising the given equation to the power of 2 , we get
1 d2y\*
(@)
(@)
. dy 2 . dgy 3 dy 2
&) V' \ae) &

It's order is 2 and degree is 3

Question238

The integrating factor of the differential equation siny (%) = cosy(1l — z cosy) is MHT
CET 2020 (16 Oct Shift 2)

Options:
A.e™ T

B‘ e— Ccosy
C.e™V

D. esiny
Answer: A

Solution:

sin yj:—y =cosy(l —zcosy) = sin'yg = cosy — xcos’y
Dividing both sides by cos® Y, we get

dy
secytany_~ —=secy—=

secy-ta.ny% —secy=—zr

Put secy = v = secytan ydy = dz

L v=—x.(1)
IF =e Jldx—gx
Question239

The micro-organisms double themselves in 3 hours. Assuming that the quantity increases
at a rate proportional to it self, then the number of times it multiplies themselves in 18
years is MHT CET 2020 (16 Oct Shift 2)
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Options:
A.32

B. 64

C. 128
D. 40

Answer: B

Solution:

Let initial number of microorganisms be IN. The microorganisms double themselves in 3 hours. .. Number
of microorganisms after

Jhours=2xN=2N
ohours=2x2N=4N
9hours=2x4N =8N
12hours =2 x 8N =16 N
15hours =2 x 16 N=32N

18hours =2 x32N=64N

Question240

The rate at which the metal cools in moving air is proportional to the difference of
tempratures between the metal and air. If the air temperature is 290 K and the metal
temperature drops from 370 K to 330 K in 10 minutes, then the time required to drop the
temperature upto 295 K is MHT CET 2020 (16 Oct Shift 2)

Options:

A. 40min
B. 20min
C. 35min
D. 30min

Answer: A

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



We know that % = —k(T — Tm), where

k is proportionality constant, T = Temperature of body, Tm = Temperature of surrounding.

S 4T — k(T —290) = [ =2

e = J —kdt
log |T —290| = -kt +C

Initially, t = 0, T = 370

= 1og|370 —290| =0+ C' = C =log |80
. log |T — 290| = —kt + log |80

When t =10, T = 330

. log |330 — 290| = —10k + log 80|

~log|| %] = 10k = k = Llog2

. log[|T — 290]) = — &2

t + log |80|
When T' = 295, we write

log[205 — 290]] = — 224 4 log 80

. (log5—log80)
log2

10g( 7

log 2

\(=10) =1

\(-10) = 1

_ —4log2
T log2 \(_10}

=40

Question241

The particular solution of the differential equation y (%) =zlogratxr =eandy =1
is MHT CET 2020 (16 Oct Shift 2)

Options:
A.e® =2
B.z=¢€
C.xy=2
D.logx = 2y

Answer: B
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Solution:

y(%) —z-logz

R 1 _ 1

rlogz

- log|logz| =logy + loge
Wehaver =eandy=1
. log|loge| =logl +loge = loge =10

clogllogz| =logy = logz=y=z=¢¥

Question242

7
The order and degree of the differential equation [1 + [Z—‘Z} 3] - 7 % are respectively.
MHT CET 2020 (16 Oct Shift 2)

Options:

A.2,1

B.23

C. 1,2

D.3,2

Answer: B

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



Given equation:

Step 1: Identify the highest order derivative

The highest order derivative in the equation is

d?y
da:?

So,

Order =2

Step 2: Remove fractional powers (to find degree)

To find the degree, the equation must be free from fractions or radicals invelving derivatives.

Raise both sides to power 3 to remove the fractional exponent .i:

3

dy 97 d*y 3
1o (% _ W
[ (d:;r:) ‘| {?dz‘?)
Simplify:
4 3
dy s o diy\’
L ()] - (2

MNow, the highest derivative ;3 has power 3.

Order = 2, Degree = 3

Question243

The differential equation obtained from the function y = a(z — a)? is MHT CET 2020

(16 Oct Shift 1)
Options:
ay\2[ a\2]?
A. 8y = (—Z) x — j—y(é)
- 12
R 2 1 (dy\?
o= (2 4(2)
ay\2[ 2]’
C.2y% = (—:) T — @(%)
ay\2[ ay\2]?
D.ay? = (£) o~ 5(2)

Answer: D

Get More Learning Materials Here : &
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Solution:

Given:

y=a(zr —a)’

We need to eliminate the constant a to form a differential equation.

Step 1: Differentiate both sides

dy
— =a-2(r—a
12 (z —a)
dy
= —— — Zalr —a
Step 2: Express @ in terms of I, 1/, %
From the original equation:
y = a(z —a)’
Let's first express (x — a) from Step 1:
1 dy
f—ag=—_2
2a dx

Substitute this in y = a(z — a)%:

Step 3: Substitute @ back into & — a

2
Buta = = (t—iﬂ) .

4y \ dx
1 4y
50 T —!{ g{ ]_ .
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Substitute:

Simplify:

Step 4: Rearrange and simplify

dr”

Multiply both sides by

d’.u) ) 1 a’:f,f)2 5
dx * 4y \ dx =<y

Square both sides to remove root and get a standard form:

2

dy : N 1 [dy 1 42
dz‘) ! 4y d:‘) -

Final Answer:

12 dy : 1 fdy :
J = d:r) ! 4y dz‘)

Question244

The bacteria increases at the rate proportional to the number of bacteria present. If the
original number 'N' doubles in 4 hours, then the number of bacteria in 12 hours will be

MHT CET 2020 (16 Oct Shift 1)
Options:

A. 4N

B. 3N

C. 8N

D. 6N

Answer: C

Solution:

Get More Learning Materials Here : &
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Let & be the number of bacteria at time £.

logx =kt +c

Initially, i.e. whent = 0, letz = =,

logzg=kx0+c
= c=logz
log z = kt + log x

logz — logzy = kt ilog(:in) = kt..(1)
Since the number doubles in 4hrs, i.e.
t=4and z = 2z
211‘-0 1
cdogl — | =4k =k :ZlogQ

Iy

Whent = 12,,10g(ziu) = 1T2log2 =3log2

log(zin) =log8 =z =28z

This problem can be alternatively solved as follows :
Original number = N.

After four hours, number = 2 N

After eight hours, number = 4 N

After twelve hours, number = 8 N

Question245

The differential equation of all lines perpendicular to the line 5z + 2y + 7 = 0 is MHT
CET 2020 (16 Oct Shift 1)

Options:

A. 3dy-2dx=0
B. 2dy-5dx=0
C. 2dy-3dx=0
D. 5dy-2dx=0
Answer: D

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



Given line 5z + 2y + 7 = 0 has slope _Td Hence eq. of required line is

2
y=—r+c=2zx—-5y+c=10

5
_ dy B B dy B B
.,2—55_0;%2_5% = 2dz = 5dy = 5dy — 2dz =0
Question246

The rate of decay of certain substance is directly proportional to the amount present at
that instant. Initially, there are 27 gms of certain substance and 3 hours later it is found
that 8gms are left, then the amount left after one more hour is MHT CET 2020 (16 Oct
Shift 1)

Options:

A. %gms
B. 23—0ng
C. 1%gms
D. ?gms
Answer: D

Solution:

Let & gms be the amount of the substance left at time £. Then the rate of decay be ‘Z,—fi which is
proportional to .

. dx dx 1. -
S X x =5 = —k-x, wherek > 0

cofrdx=[-k-dt

slogx = —kt+c

Initially i.e. when t = 0,x = 27.
log27=-kx0+C= C=log27

s logx = —kt + log 27

s logx —log 27 = —kt

Now, whent=3,x=38

log (%) = ~3k = 3k = log (%)3 — 3l0g(2)
k= —log(2)

log(%) =t- log(%)

When t =4,
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Question247

The intearrati the differential equation (1 + a:2) dt = (ta,n_1 x — t) dx MHT CET 2020

(16 Oct Shift 1)
Options:

(tan’l z) 2

A. —e

D. etan’l T

Answer: D

Solution:

dt  tan '—t

dx = 1+x2
o dt . t  tan 'x
Cdx T 14x2 T 14%
ILF. = E‘i Tz X — ptan 1x
Question248

Radium decomposes at a rate proportional to the amount present. If half the orignal
amount disappears in 1600 yrs, then the percentage loss in 100 years is ( Given
log2 = 0.6912&e %320 = 0. 9576) MHT CET 2020 (15 Oct Shift 2)

Options:

A.3-24%
B.5-24%
C.2-24%
D.4-24%

Answer: D

Solution:

Get More Learning Materials Here : &
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Let R = Amount of radium present at time £.
dR dR
Wehaue%mRiTsz —}fT:fkdt

SdogR=kt+C. (1)

when t = 0, let R = R so we get
logRo=0+c=c=1logR

log _,% =kt

(--)

When ¢ = 1600yrs, R = SRo

- log 2 1> = 1000 = log 2 — 1000k . k = 1hslog 2
o k= —0.000432¢

When t = 100, we get

slog £ =—0.0432 = L = e 4088

- & =0.9576 = R = 0.9576R,

% loss = % x 100%

= 0.0424 x 100% = 4.24%

1000

Question249

1000

The solution of the differential equation log< %) = 9z — 6y + 6 is(given that y = 1 when

2 = 0) MHT CET 2020 (15 Oct Shift 2)
Options:

A. 3e% = 2e9776 1 ¢6

B. 3e% = 29716 1 6

C. 3e% = 29246 _ 6

D. 3e% = 29276 — €6

Answer: B

Solution:

Get More Learning Materials Here : &
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log(%) =0z —-6y+6= % = 7 Oytb

! _ d
._y:eﬂz+ﬁ_eﬁy:} y:eﬂz_eﬁdm

i e 5y

. [edy = €° [e¥dx

EE E?:

= +C

ol
6 9

Wehaver=0,y=1

e gf

;g, + % = 3efY — 26197 4 b

Question250

The differential equation of the family of curves y = ¢”( A cosz + Bsinz), whereA and
B are arbitrary constants is MHT CET 2020 (15 Oct Shift 2)

Options:

2
A.ﬂ+2(ﬂ +2y=0

B.ﬂ—z(dy)—zy:o

dx? dz

d’y dy o
c.@+2(—m 2y =0

d’y dy .
D.&F-2(g)+2w=0
Answer: D
Solution:
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Given:
y=e¢e"(Acosx + Bsinz)

We need to eliminate A and B to form a differential equation.

Step 1: Differentiate once

d,
I—” —¢e"'(Acosx + Bsinz) + e"(—Asinx + Beosz)
L
Simplify:
dy _ e“[(A+ B)cosz + (B — A)sin z]
dx

Step 2: Differentiate again

124 ; . .
ﬁ =e"[(A+ B)eosz + (B — A)sinz] +e[—(A + B)sinz + (B — A) cos z]
Simplify:
d?.
ﬁ —¢"[2Bcosx — 2A sin x|

Step 3: Substitute and eliminate A, B

From the given expressions, when simplified, we get:

d?y dy

— —2— + 2y =1

dx? de Y
Final Answer:

d?y dy

— — 2=+ 2y=10

dr? dx 4

Question251

The growth of population is proportional to the number present. If the population of a
colony doubles is 50 years, then the population will become triple in years MHT

CET 2020 (15 Oct Shift 2)

Options:

Log2
A.b <60g3> yrIs

log 3
B. 50 (@) yIs

log 3
C.5 <10g2) yrIs
D. 50 (Zggi) yrs

Answer: B

Get More Learning Materials Here : & m
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Solution:
Let Py = Initial population
Given &= oc P = & =)\P:>f%=f}\dt
log|P|=AM+C...(1)
Att=0, P=PFyweqgetloghF=0+C=C=logF,
log P = At +log Fy = log(%) = At
When P = 2F,;,t =50 = log(%:”) = 50A
- Jog2 =50\ = X = log2
.'.log(%) = s—tu{logQ)

When P = 3P, we get

log 3
log3 = (log2) =t =50 (1022) yrs.

Question252
The population P(t) of a certain mouse species at time t satisfies the differential equation
dl;it) = 0-5P(t) — 450- If P(0) = 850, then the time at which the population becomes

zero is MHT CET 2020 (15 Oct Shift 1)
Options:

A. (3)log18

B.log 18

C.2log18

D. log9

Answer: C

Solution:
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®O _ 0.5p(t) — 450

dp(t) dp(t) p(t)—900
a = 3P(t) —450 = 5= = ==

P 0)
2 [ e = Jdt = 2log|p(t) — 900] =t +c

When t = 0, p(t) = 850

. 2log|850 —900| =0+ c = c =2log50
. 2log |p(t) — 900| =t + 2log 50

When p(t) = 0, we write

2log |0 —900| = t + 2log 50

200

st =2log|
t =2logl8
Question253

The differential equation whose solution is y = ¢; cosax +c; sinax( Where c;and ¢, are
arbitrary constants) is MHT CET 2020 (15 Oct Shift 1)

Options:

d?y
dxz?

A2 —a’y=0

d2
B.d—;;+a2y:O

C. &’y +ay?> =0

dz?

d%y
dz?

D. -2 +y2=0

Answer: B

Solution:
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Given:
y = ey cos(azx) + ez sinfazx)

where ¢ and 9 are arbitrary constants.

We need to eliminate ¢ and ¢s.

Step 1: Differentiate once

i
d_J = —ac sinf(azr) + acs cos{azx)
-
Step 2: Differentiate again
d’?.
j—";‘ — —a’c, cos(ax) — a’cy sin(azx)
dx
Step 3: Simplify
Factor out —a®:
d?.
1_!; = —a’(ey cos(azx) + ey sinfaz))
i

But () cos(ax) + casin(azx)) =y

So,
d?y 2
dr? e
or,
d?y 2
— +ay=10
da? 4

Question254

The rate of decay of mass of a certain substance at time 't' is proportional to themass at
that instant. The time during which the original mass of m; gm. will be left to m;gm. is

(K is constant of proportionality) MHT CET 2020 (15 Oct Shift 1)

Options:

A. Klog(%)
1

B () tog(
1

C. (?) log

D.Klog(%)

3|3

)
)

3|3

Answer: C

Solution:
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. dm dm dm
Given - ocm = o= = _ijj‘? zf—Kdt

slogm = —-Kt+c
Whent =0, m = my

Slogmyg=0+c=c=logm,

logm = —Kt + log mg

log(%) — _Kt

When m = m;,, we get
log(ﬂ) = —Kt
My

t= _—Kllog(%) = iKlog(%)

Question255

The particular solution of the differential equation cos (%) = a, under the conditions
aeR and y(0) = 2 is MHT CET 2020 (15 Oct Shift 1)

Options:

Answer: C

Solution:
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cos(dy) =a = % —cos la
dx

[ = /

y=xcos Ta+tec....(1)
WehaveaczO,yzZ
2=0+4+c=c=2
y:xcos_1a+2

—2 — 2
.'.y—2:xcos_1a:> i :cosla:>cos(y ):a
x x

Question256

1
2

The general solution of the differential equation (1 — £U2) Z—Z + 22y = :1:(1 — :c2) is

MHT CET 2020 (15 Oct Shift 1)

Options:
:\/1—w2+c(1—w2)
B.y=2v1—-2z’+c

C.y=2vV1—a?+c(l1+2?)
D. yv1 — z2 zc(l—xQ)
Answer: A

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



dy 1
1— 2y 22 2 — 1 — 2\ 2
(1—2%) - T2y z(1— z°)
d 2
y 4 zy x
LF. —ol 2% _ 50 tg(1-a?) _ Josg(;
1 €T 1
= d
() /(1—m2)% a3

Question257

If the population grows at the rate 5% peryear, then the time taken for the populationto

become double is
Options:

A. 13.8275 years

B. 13.624 years

C. 13.725 years

D. 13.8240 years

Answer: D

Solution:

Get More Learning Materials Here :
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5P
100

Let initial population = Py and let P be the population at time ¢ We have % =
B[kt

cdogP= 5t +C..(1)

Whent=0,P = F,

SlogPy=04+C= C=logP,

From (1), log(r%) = .2

When P = 2F,, we get

log2 = 4 =t = 20(log2) = 20 x 0.6912 = 13.8240 years

Question258

Yy =mx + % is the general solution of MHT CET 2020 (14 Oct Shift 2)

Options:

D.y (Z—Z) =z+2
Answer: C
Solution:
Giveny = mx + =....(1)

dy
dx

T = (mx1)+0=m=

Putting value of m in equation (1), we get
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Question259

The rate of decay of mass of certain substance at time tis proportional to thett that
instant. The time during which the original mass of m, gram will be lefthtm gamis (K

is constant of proportionality MHT CET 2020 (14 Oct Shift 2)

Options:

A. %log(—l)

B. klog(i‘;)

C. klog(ﬂ)
)

D. %log(@

=]

Answer:

Solution:
Let m be the initial mass of substance at time ¢.

',i—?ockmi%—?:—km éfdzm:f—kdt
clogm = —kt 4-c....(1)
When t = 0, m = my we get

logmy = 0+ ¢ = ¢ = logmyg
From (1)7108(1%0) = -kt=>1t= _Tllog(mﬂo>

When m = m;, we get

—1 mq 1 my
— " log| — B P i)
t i Og<m0):>t kog(ml)

Question260

MHT CET 2020 (14 Oct Shift 2)
Options:

A2+
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2y—z
B. —=—

2z—y
T

C.

z—2y
D.
Y

Answer: B

Solution:

—t loga — log(z — y)

Ed

s log(z —y) + Ty = loga

(z-9)(1)~(2)(1-2)
-1 dy d= _
e e

Question261

The particular solution of the differential equation (y + - %) -sinzy = coszatx = 0
is MHT CET 2020 (14 Oct Shift 2)

Options:

A.sinx 4+ coszy =1
B.cosx —sinzy =1
C.sinz —coszy =1
D.cosz +sinzy =1
Answer: A

Solution:
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dy . o
We have (y—i— “TE) SInIy = CcosT

_ dy _ du
Puzy=u=r__+y= 4

(22 gin g —
..(dx)SlDl.l—COSX

. [sinudu = [coszdr = —cosu =sinz +c¢= —coszy=sinz +c

When = = 0, we get
—cos0=04+c=c=-1

J.—cosTty=sinr —1=sinr+coszy=1

Question262

Solution of the differential equation Z—Z + 2y = e ? is MHT CET 2020 (14 Oct Shift 2)

Options:

A ye* =z +c
B.ye*® =z +c
C.ye* =e¥ + ¢
D.ye** =e® + ¢
Answer: D

Solution:
dy I
ax T 2y=e*
sy = [eX.e*dx+c

sye™ = [efdx+c=ye™ =e* +c

Question263

If the population grows at the rate of 8% per year, then the time taken for thepopulation
to be doubled is  (givenlog2 = 0-6912) MHT CET 2020 (14 Oct Shift 1)

Options:

A. 8.64 years
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B. 6.8 years
C. 10.27 years
D. 4 - 3 years

Answer: A

Solution:

Let F, be the initial population and let the population after ¢ years be 2F,. then,

dPp 8P dP 2P
dt 100

dt ~ 25
dt:;>deP_ 98 fdt
logP—gt—IrC (1)

At,t=0,P=F,

log Py = 2"‘0 +C=C=logF,
log P = Et-l—long :log% — %t

.42 P
St=3 -log(Fu)

t=2 -log(ﬁ) = %logQ — 8.64

Question264

y=c?+ — is the solution of the differential equation MHT CET 2020 (14 Oct Shift 1)

Options:
2

A.w4<d—z> +w(d—z) —y=0
2

B ot(2) 2 (%) -0
2

Cat (%) —a () +y-0
2

D x4<3—;’ +w(d—i) +y=0

Answer: B

Solution:

Given y = ¢ + £Differentiating w.r.t. z
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Substituting value of ¢ in given equation, We get

y= [(—m2) (@>r + =) (&)

dx

Question265

Bacteria increases at the rate proportional to the number of bacteria present. If
theoriginal number N doubles in 4 hours, then the number of bacteria will be 4 N in
MHT CET 2020 (14 Oct Shift 1)

Options:

A. 2 hours
B. 4 hours
C. 6 hours
D. 8 hours

Answer: D

Solution:
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Let N be the number of bacteria present at time #;. Let Ny be the initial number of bacteria. Here

%aNi%:KN:}%:Kdt
SO K fdt = logN =Kt +C

Whent =0, N=N,

SlogNg=C = log(%) =Kt

Whent =4, N = 2Ny = 4K = log2

k-3
log(%) = log2

log 2

When N = 4 N, we get

log4 = Elog? = 2(log2) = E[log2) = ¢t = 8 hours
This problem can also be saved as follows -
Number of bacteria doubles in 4 hrs.
-~ If initial number of bacteria are N, then
After 4 hours number of bacteria become 2 N.

After 8 hours, number of bacteria becomes 4 N

Question266

The general solution of the differential equation Z—i +

Oct Shift 1)
Options:

A y?+ 2sin 'z =c
B.z+sinly=c¢
Cy+sinlz=c
D. z2 —|—25in2y: c

Answer: C
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Solution:

Given differential equation:

dy 1
— + =0
dx 1 — 2
Step 1: Separate variables
dy 1
de /1 — 22

Step 2: Integrate both sides

We know that:

So,

Step 3: Simplify the expression

@ Shortcut Tip:
Whenever you see

dy 1

=10
dI+ _]_—1'2

— directly integrate to get

y -+ sin e =¢

Final Answer:

y +sin le=—¢

Question267

If the radius of a circle increases at the rate of 7 cm/sec, then the rate of increase ofits
area after 10 minutes is MHT CET 2020 (14 Oct Shift 1)

Options:
A. 1,84,800 cm?/sec

B. 1, 64,800 cm?/sec
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C.1,88,400 cm?/sec

D. 1,68,400 cm? /sec

Answer: A
Solution:
d
d—i = 7 cm/sec.
A = 7e?
dA de
— =2me— — (1
i g~ W
Radius after 10 minutes ;¢ = 70 cm X 60 cm
A 22
le—t =2 X - X 70 X 7 x 60[Put in (1)...
— 1,84, 800 cm*/sec.
Question268

If the population grows at the rate of 5% per year, then the time taken for thepopulation
to become double is (Given log2 = 0.6912 ) MHT CET 2020 (13 Oct Shift 2)

Options:

A. 13.624 years
B. 13 - 8240 years
C. 13.725 years
D. 13.8275 years

Answer: B

Solution:
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Let P be the population at time t and Py be the initial population.

dP 1

logP = Et +c...(1)
Wehavet =0,P=F,
s logPy =c
s logP = +1logPo
.-.]og(Pin) = 5 (2)
When P = 2F,, we write

log( 252 ) = & = log2 = £ ¢ = 20(0.6912) = 13.824 years

Question269

The particular solution of the differential equation xdy + 2ydx = 0, when x = 2and
y = 1is MHT CET 2020 (13 Oct Shift 2)

Options:

A zy’ =4
B. 2%y =4
C.z2%y= —4
D.zy? = —4
Answer: B
Solution:

Given D E is zdy + 2ydz = 0

.'.mdy:—?ydméfd—f = [-2=

logy = —2logz + loge = logy + 2logz = logc
logy+logz? =loge=rly=c

whenz=2,y=1,c=4

- Particular solution is X’y = 4
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Question270

A metal has half life period of 10 days, A sample originally has a mass of 1000mg,then
the mass remaining after 50 days is MHT CET 2020 (13 Oct Shift 2)

Options:

A Emg
B. =~mg
D. %mg
Answer: C

Solution:

A mass has half life period of 10 days. It means every ten days, mass remaining is half of the mass before

10 days.

Initial mass = 1000mg

.. Mass after, 10 days — % x 1000 = 500mg

Mass after 20 days = - x 500 = 250mg

b | =

Mass after 30 days =

b2 =

x 250 = 125mg

Mass after 40 days = % % 125 = l—zz,“mg

125 125
2 T 4

Mass after 50 days =

b | =

=

Question271

The solution of rdz + (z — r?) dr = 0 is MHT CET 2020 (13 Oct Shift 2)

Options:

3
A.r2:z:=%+c

,,,3
D.rz = 3 TcC
Answer: D

Solution:
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Givenrdx + (x —r*)dr =0 =rdx = — (x —r?)dr

& x=rE px=r
dr dr

< odx . ox
e
1

LF. =el7dr —gler —¢

Solutionisx-r= [r-rdr+e¢

T 2

P
)C[':E—i—c

Question272

tan! z + tan~! y = c is the general solution of the differential equation MHT CET 2020
(13 Oct Shift 2)

Options:
)
b = (1)
C. g = (i)
b5 = ()

Answer: A

Solution:

Giventan 'z +tan"ly—=c

.1 14 _ g
© 142t 1+y? dz

d d 1+y?
1-:3,-?%:_1-::3 jﬂy:_(lizﬁ)
Question273

In a certain culture of bacteria, the rate of increase is proportional to the numberpresent.
It is found that the number doubles in 4 hours. Then the number of timesthe bacteria are
increased in 12 hours is MHT CET 2020 (13 Oct Shift 1)

Options:
A.6
B.8

C. 12
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D.4

Answer: B

Solution:

Let x be the number of bacteria in certain culture at time £. Then rate of increase is % which is

proportional to .

S8y Ky & _Kdt= [9 —K fdt

Slogx =Kt +ec...(1)
Initially whent = 0, let x = x,
Slogx=04+c=c=logxy
.. from (1) logx = kt + logxo

“log(£) =Kt...(2)

Given number doubles in4 hrsie. whent = 4, & = 2z .". log(%) =4K=K= i]0g2

. from (2) log(:iu) = ilﬂgﬁ
Whent =12
10g(zin) - %logQ —3log2 =1log2® =log8

Som =8=1z =8

This problem can be alternatively solved as follows :
Let the intial number of bacteria be x.

.~. Number of bacteria after 4hrs = 2x

Number of bacteria after 8hrs = 2(2x) = 4x

Number of bacteria after 12hrs = 2(4x) = 8x

Question274

The integrating factor of the differential equation j—z + %y = z% — 3is MHT CET 2020
(13 Oct Shift 1)

Options:

A —y

B.y

C.z

D. —=z
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Answer: C

Solution:

dy 1. .3 S ' __— '
= TzY=¢t — 3 s linear differentiatial equation

S LF = ef%dx — oloBT — y

Question275

The general solution of the differential equation sec? = tany dzx + sec? y tan zdy = Ois
MHT CET 2020 (13 Oct Shift 1)

Options:
A.tanztany =c
B.secxtany =c
C.secxsecy =c
D.tanzsecy =c

Answer: A

Solution:

sec? z tan ydz + sec® ytan zdy = 0

- sec’ xtan ydx = — sec’ ytan zdy
2 2 2 2
sec” T sec sec” T sec
dr = — ydy:> der = — ydy
tanx tany tanx tany

log(tanz) = — log(tany) + logc
- log(tanz tany) = logc
tanztany = c

Question276

Water at 100°C cools in 15 minutes to 75°C in a room temperature of 25°C. Then
thetemperature of water after 30 minutes is MHT CET 2020 (13 Oct Shift 1)

Options:

A. (%)C

B.(2) ¢
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c (%) c

p. (%) c

Answer: D

Solution:

Let #°C be the temperature of water at time t min. Room temperature is given 25°C. then by Newton's
law of cooling _d—':g o (6 — 25)

% = —K(0 —25) where K > 0

s =-Kdt= [;% =K [dt

#-25 225

log(f —25) = —Kt+c...(1)
Whent = 0,8 = 100°
slogTh=c

. from (1) log(@ — 25) = —Kt + log 75

- log(L2) = —Kt...(2)

When t = 15,0 = 75°

825 t
..l-::-g( s )_Elog(

2
3 )
When t = 30”10g(9_ 25) = ﬂlc:-g(%)

75

log(9;525 ) = 2log(%

Question277

The equation of the curve which passes through point (1,0) and has tangent withslope
1+ 2+ (£)®is MHT CET 2020 (13 Oct Shift 1)

Options:

A.tan™! (%) = log |z|

B.tan! (%) = log|y|
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C. tan_l(%) = log |y|
D.tan"!(Z) = log|z|
Answer: D

Solution:

We have siope of tangent = j:—y =1+ % + (%)2

z*+uz’+u’z?
w4 phe _ rrurtwr
dz z*

du
de —

2 d 2 d d
l1+u+u :>.'£E“=1+*u. = [ =[F

u+z 1+u?

~.tan 'u=log|z| + ¢ = tan '(I) =log|z| + ¢
At (1,0), we write tan *(0) =log|1| +c=c=0

s.tan1(2) =log|z|

Question278

The rate of growth of bacteria is proportional to the bacteria present. If it is foundthat
the number doubles in 3 hours, then the number of times the bacteria areincreased in 6
hours is MHT CET 2020 (12 Oct Shift 2)

Options:

A. 6 times the original
B. 4 times the original
C. 8 times the original
D. 5 times the original

Answer: B

Solution:
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Let b be the number of bacteria.
Wehave%ocb#f% = [Kdt
slogb=Kt+c. (1)

Let by be the initial number of bacteria. Att = 0,b = by
logby = K(0) + ¢ = c=1loghy

log(%) =Kt _(2)

Whent = 3,b = 2b,

- log(2) =3K = K = }(log?)

Thus logb = = (log 2)t + log by

Whent =6

log(b—i) =2log2 =logd = % =4=>b=4by
This problem can also be solved as follows :

The number of bacteria doubles in 3 hours.

Let initial number of bacteria = N_

.. After 3 hours, number of bacteria = 2 N.

After 6 hours, number of bacteria = 4 N.

Question279

The differential equation whose solution is y = e** is MHT CET 2020 (12 Oct Shift 2)

Options:

d
A. yd—z =zlogy

dy

B. - =zlogz
dy

C. 5 =ylogz

d:
D. md—z =ylogy
Answer: D

Solution:
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Given y = e**
Taking log on both sides, we get

1
% =loge

ar

= logy = axloge = logy = az (1)

Substituting value of " @ " in equation (1), we get

1

d d
logy = [(;) Ey} = mﬁ =ylogy

Question280

A body cools according to Newton's law from 100°C to 60°C in 20 minutes.
Thetemperature of the surrounding being 20°C then the temperature of the body
afterone hour is MHT CET 2020 (12 Oct Shift 2)

Options:
A.15°C
B. 30°C
C. 40°C
D.20°C

Answer: B

Solution:
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Let # C be the temperature of the body at time t. The temperature of surrounding is 20°C.
According to Newton's law of cooling
L x(0-20)= 2 =—K(0—20), where K >0

3 20 = [—Kdt = log|# — 20| = —Kt+¢
We have # = 100and £ =0
- log|100 —20| =0+ ¢ = c=1log80
- log |0 — 20| = —Kt + log 80

]0g1%| =Kt

When ¢t = 20,6 = 60

When t = 60

log(%) =3log(3) = log(%) IR -1=0=30

Question281

The differential equation obtained by eliminating the arbitrary constants from
theequation y? = (2z + c)® is MHT CET 2020 (12 Oct Shift 2)

Options:
(d—y)4 — 6254 =0
(d—y)5 3125y% = 0
( )3 12543 =0
D. wy% =5

Answer: B

Solution:
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Given equation:

¥ = (22 +¢)°

Step 1: Differentiate both sides w.r.t.

d.
2y=2 — 5(2z + ¢)* x 2
dx

1
= qﬂ = 5(2z +¢)*

dar

Step 2: From the original equation,

(2z + c]’" = y2

= (2z + ¢) _—

Step 3: Substitute this value into the differentiated equation

E.ET,I 3
= yy— — Hys
?sz_ ]
d 8 :
_'1{ = 5ys L 5?,,5

Step 4: Raise both sides to power 5

dy ? .
- — 5-‘:. 3
(d;l:) o
5
dy 3
= | —] —3125y" =10
(dr) !

Final Answer:

dy i N
— ] —3125y" =10
() ~mzo

Question282

The differential equation of the family of lines having z - intercept ' a ' andy - intercept '

b 'is MHT CET 2020 (12 Oct Shift 2)
Options:

d%y
dx?

A. = -1

d%y
dz?

B. =10

2
c. v _4

da?
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d%y
dxz?

D. =0
Answer: D
Solution:
Equation of line having &— intercept a and y intercept b is E + % = lie bz + ay = ab Differentiating

w.rt X, we get

dy dy dy _ -b
btagz=0=ag =-b= =

dx a

Again differentiating w.rt. x, we get

Question283

d 3
Degree of the differential equation en + (%) =z is MHT CET 2020 (12 Oct Shift 1)

Options:

A.2

B. 1

C. not defined
D.3

Answer: C

Solution:

The degree of differential equation is the power of the highest ordered derivative when te: derivatives are made free from fractional or
negative indices if any.

So here degree is not defined.

Question284

The solution of differential equation mzj—i’ = y? + zy is MHT CET 2020 (12 Oct Shift 1)

Options:

T
A. 5 +loglz|=c
B. L tloglz| =c
T
C.5 —loglz|=c

D. < —loglz| =c
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Answer: A

Solution:

We have :1:2:—2 =3’ +zy

Cdy  yimy

cdE = ..-(1)
. Puty=uzx
Ldy du
.E—u“—ﬁa

.". Equation (1) becomes

ulr’+z(uz)

Utz = ——— Sutzp —u'tu
X% =u?
e
s =log|x| + ¢ = ‘T" = log [x| + ¢;
. +loglx|=c
Question285

The particular solution of the differential equationsin? yi—z + x = cot y when x = 0 and
Y= %Tﬂ is MHT CET 2020 (12 Oct Shift 1)

Options:
A.x=1-+coty
B. zy = cot(z + y)
C. zy = cot(z — y)
D.y=1+cotz
Answer: A

Solution:
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We have,
sin’ yj—i +x=coty

% + (cosec’ y) x = cot y - cosec’ y

- |F. = el cosec’ydy — g—coty

s.Xe” % = [e~ ¥ cot y cosec’ydy

In RHS, put —coty = t = cosec? ydy = dt

xe Y = [e'(—t)dt = — [te'dt

= — [tef — [e'dt] = —te' +e' =ef(1—1t)
ze Y — e ¥(1 4 coty) + C..(2)

Atz =0,y = 3T:r;weget(}:e{l—lj—l—(}'

From equation (2), required solution is ze™ “°*¥ = e~ “°*¥(1 + cot y)

r =1+4+cotyr=1+coty

Question286

The rate of growth of bacteria is proportional to number present. If initially therewere
1000 bacteria and the number doubles in 1 hour then the number of bacteriaafter 2%

hours are (Given /2 = 1.414) MHT CET 2020 (12 Oct Shift 1)
Options:

A. 4646 approximately

B. 5056 approximately

C. 5656 approximately

D. 400+/2 approximately

Answer: C

Solution:
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The rate of growth is proportional to the number present
Lo N= S kN = & = kdt

dt

.". On integrating we get

S8 =k [t

L. ]DgN =kt + C

Whent =0, N = 1000 = C = log 1000

. log N = kt + log 1000

log(%) =kt
N = 1000e** ._.(1)
Whent =1, N = 2000
~ef=2 =N=1000x2" ..[from(1)]
When t = 2%, we get
N = 1000 x 23 = 1000 x 4y/2

= 1000 x 4 x 1.414 = 5656

Question287

The order of the differential equation of all circles whose radius is 4, is MHT

CET 2019 (02 May Shift 1)
Options:

Al

B. 2

C.3

D. 4

Answer: B

Solution:

Let general equation of circle is
22 +y? + 29z +2fy+c=o
Its radius, 1/g2 + f2 —c=14
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Then, c = g* + f? — 16
Hence, we have 2 necessary arbitrary constants g and f. Then, order of
differential equation 1s 2.

Question288

The general solution of x% =y—aztan(2) is MHT CET 2019 (02 May Shift
1)

Options:

Solution:

Given equation is

d
d—y =2 _tan?
XL T T
is Homogeneous equation, then
_ dy __ dv
Puty=wvz and - =v+a
Then,

dv _
v—|—xdm = v — tanv

= .tjﬁv = —d?m (integrate both sides)
Insinv=-lnz +1Inc

ln(a: . sin%): Inc = xsin

Y

z — ©

Question289

The general solution of the differential equation of all circles having centre at A(—1,2) is
MHT CET 2019 (02 May Shift 1)

Options:
Azl+y’+z—2y+c=0

B.2?+y> -2z +4y+c=0
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Cz?4+y?—z+2y+c=0
D.2?+y?+2x—4y+c=10
Answer: D

Solution:

Equation of circle is 22 + y?> + 2z — 4y + c = 0
Whose centre is (—1, 2)

Question290

The particular solution of the differential equation log (Z—Z) =z ,whenx=0,y=1is.....
MHT CET 2019 (Shift 2)

Options:
Ay=e"+2
B.y= —€"
Cy=—-e"+2
D.y=e¢€"
Answer: D
Solution:

We have, differential equations,
dy dy
log(%): T= o =€
= dy = e"dx
Integrating on both sides, we get
[dy = [e"dz
=y=e"+C...(~0)
On putting x =0, y =1 1is Eq. (1), we get
1=e"+C=C=0
Now, particular solution of the given differential is y = €*

Question291

The solution of the differential equation ydx — rdy = zydzx is .... MHT CET 2019 (Shift
2)

Get More Learning Materials Here : & m @) www.studentbro.in



Get More Learning Materials Here : &

Options:

A. 2?2 = e*y?
B.z = ye”
C.xy=¢€*

D. 2%y? = logz
Answer: B

Solution:

We have differential equation ydx — xdy = xydz

ydr—xdy
Ty dz

=
— d (1og§) — dz
On integrating both sides, we get

z\__ T __
log(g)—m:> , — €
= ¢ = ye”

Question292

d

The solution of the differential equation -;

MHT CET 2019 (Shift 2)
Options:

A.O=0y+ae ™

B. 60 = 6y + ae

C.0 =20, — ae*

D.6 =26, — ae ™

Answer: A

Solution:

We have differential equation

Z_i = —k(0 — 6y), where k is constant

do _
:>E+k9—k90

= —k(6 — 6y), where K is constant, is ......

Which is linear differential equation in form of

% + Py=(Q
o IF =, [kdt = ™
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Therefore, required solution,
(8) (") = [(eM x kfy)dt
= 0 = gy + a

= 0 =0y + ae™*

Question293

The order of the differential equation of all circles which lie in the first quadrant and
touch both the axes is... MHT CET 2019 (Shift 1)

Options:
A. Two
B. Three
C. One
D. Four

Answer: C

Solution:

Equation of the circle touching both axes is 2 + y? — 2ax — 2ay + a*> = 0
Here, number of arbitrary constant is one which is equal to the order of its
differential equation.

Question294

dy

The solution of differential equation (z°> + 1) — +(y* + 1)= 0 is.... MHT CET 2019

(Shift 1)

Options:

Az+y=c

B. (w2 + 1) (y2 + 1): c
C.z2=9y>+c

D.tan !z + tan"ly = ¢
Answer: D

Solution:
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We have, differential equation
(2 +1) g2 +(u* +1)=0

de _  dy
= 241 y241
On the integrating both sides, we get
dez_ _ __ dy
z2+1 y2+1

= tan 'z = —tan 'y + C
= tan 'z +tan 'y = C

Question295

The order of the differential equation of all parabolas, whose latus rectum is 4a and axis
parallel to the z — azxis , is MHT CET 2018

Options:
A. One
B. Four
C. Three
D. Two

Answer: D

Solution:

(y-k)* = 4a(x - h)

/ (h.k)

Since general equation of such parabola (y — k)° = 4a (z — h) have two

arbitrary constants h and k
.. order = 2

Question296

The general solution of differential equation Z—z = cos (x +y) is MHT CET 2018

Options:
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B tan(%ﬂ!):quc
C.cot(mgy):ijc
D cot(%y):m—i-c
Answer: B
Solution:
Letx +y=w

dy _ dv
1+ dr ~ dx
dy _ dv _ 1
de ~  dx
) 3—” — 1 =-cosv

dv
= fz_m =1+ (zzosv

v o v
= d—2cos 5

— 5 =2 [dz

:>fsec2 (%) dv=2x+c
= 2tan (%) =2 +c
:>2tan<m7+y = 2x+c
étan(m;y) =+ 3
:>tan(x;y) =x+c
Question297
Ify = (tan ' 2)° then (22 +1)* %Y 4 22(22 + 1) % — MHT CET 2018
Options:
A. 4
B.2
C.1
D.0
Answer: B
Solution:
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x (1+2?)
(1+ 2?) 3—; = 2tan"! ()
(1+2) g + 4 (22) = 125
(1 + x2)2% + 2z (:cz + 1) Z—z
Question298
The solution of the differential equation % = tan
Options:
A.cos(%)=cz
B.sin(%)= cz
C.cos(2)=cy
D. sin(%)= cy
Answer: B
Solution:
2 = tan(2)+(2)
]
P
Y = v
o =vtag

the given equation becomes

dv __
v—l—xdw —=tan v+ v

taiwd,v — % d$

fcotv dv = f%dm

log |sinv|= logx + log c
= log (zc)

sinv = xc

sin(%): Tc

Question299

(£)+< is MHT CET 2017

The differential equation of all parabolas whose axis is y — axis is MHT CET 2017
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Options:

A.mj—:; —j—i’zo
B.w%+% =0
C 2 _y=0
D. LY %y
Answer: A
Solution:

AXis = y axis

Vertex 1s (0, k)
Equation of parabola is
(z —0)° = da(y — k)

z? = 4ay — 4ak
N4
0.K}
X 0| X

d
2 = 4ad—y
¥
= = Zad—y
X
1 _14dy
2a T dzx

Differentiate w.r.t X,
d (1, dy)\_ i(i)
dr \x dx ) dx \2a

d? d
=122 —y(—l):O

dzz " dz \ T 22
. dy  dy _
Question300

The particular solution of the differential equation xdy + 2ydx = 0, whenz =2, y =1
is MHT CET 2017

Options:
Axzy=4
B. 2%y =4
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C.zy’> =4
D. z%y? =4
Answer: B

Solution:

xdy + 2ydx = 0
= —+===0
On integrating
dy der
[ t2/5 =0
logy + 2logx = logC
cxly=C
Whenx =2, y=1, C=14
Particular solution is 2%y = 4

Question301

The differential equation of the family of circles touching y-axis at the origin is MHT
CET 2016

Options:
A (2 +y2) XL — 22y =0
2 2 dy
B.z® —y" +2zyo- =0
2 2\ %y
C. (m -y )% —2zy=0
d
D. (22 +y?) > +2zy =0
Answer: B

Solution:

As required circle touches y - axis at the origin.
Let Center of the circle is d(a, 0) and radius is a
Equation of circle will be,

(z—a)’+ (y—0)° = a?

= x? —2azx +a® +y* = a?

= 22 +y2 —2ax =0... (0

By differentiating above equation w.r.t x, we get

2z + 2y% —2a=0
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c2a =22+ 2y (i)
From (1) and (1),

z2+ y? —(2ac + 2y3—z>w =0
= x2+y2—2w2—2xy3—z =0
:>x2—y2+2a:y% =0

Question302

" 2
Ify ="' and (1-2?) () = Ay?, then A = MHT CET 2016

Options:
A.m
B.-m

C. m?

D. —m?
Answer: C

Solution:

. . -1

Given, y = e™"  *

:>d_y:emsin_1:v_m_ 1
dz 1—z2

Question303

3
The degree and order of the differential equation [1 — (Z—z) ] =7 (%) respectively
are MHT CET 2016

Options:
A.3and 7

B.3and 2
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C.7and 3
D.2and 3

Answer: D

Solution:

The given differential equation can be written as

1+ (2)] =7(2)

= order = 2, degree =3

Question304

The particular solution of the differential equation y(1 + log Iji—: —zlog £ = 0 when

yie)=e2 is

MHT CET 2016
Options:
A.y=-exlogx
B.ey=1z logz
C.zy=-celogz
D.ylogx = ex
Answer: A

Solution:

y(1 +loga:)2—z —zlog =0
1+log = _dy
= ( zlog x )dCU— Yy
Integrating on both side
1+log = d
f ( mloggx )dCL' = ij
log (xlog x)=1log y+ log C
= log (zlog z)=log (y. ¢)

xlogz=y.c... (1)

Asz =e,y = e
e=¢e%.c
c=1
Putting ¢ = % in equation (i) we get
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Question305

If sin z is the integration factor of the linear differential equation % + Py = @, then P is

MHT CET 2016
Options:
A.logsinx

B.cosz

C.tanz

D. cotz

Answer: D

Solution:

Given.

I.LF ofj—z +py = @ issin x

coelPE —ging

= [Pdz =In(sinz)

By anti - differentiation method, we will get
d .

P :1% [In(sin z)]

= — .COST
sin

P =cotx

Question306

The differential equation of all circles which pass through the origin and whose centres

lie on y -axis is MHT CET 2011

Options:

A. (a:2—y2)%—2my20

B. (m2—y2)3—z+2my=0
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Answer: A

Solution:
Equation of a circle is

2’ + (y—a)? = a’

2z + 2y% — a;l—z =0
Form Egs. (1) and (i1)
dy  2zy
de 2% —y?
2 o\ dy
= (a: —y)%—lnyzo

Question307

2\ B
If m and n are order and degree of the equation (%) +4-

then MHT CET 2011
Options:

Am=3,n=3

B.m=3n=2
Cm=3n=5
Dm=3n=1
Answer: B
Solution:

The given differential equation can be rewritten as

d?y 5 d3y d?y 3 d3y 2
(%) - +4(at) + (&)
= (22— 1) % = order (m) =3

and  degree (n) = 2
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Question308

The integrating factor of the differential equation Z—z (zlogz) +y = 2log z is given by
MHT CET 2011

Options:
A.€e”
B.logx
C. log(log z)
D.x
Answer: B
Solution:
E

d
dy

dz

zlogz T

- (zlogz)+y=2logz

2

_ 1 — 2
Here, P = :Iug:’Q_ .

IF

=logz

— el Piz _ of vz

Question309

The differential equation whose solution is (z — h)? + (y — k)? = a?(a is a constant ), is
MHT CET 2011

Options:

[ d
B. |1+ (%

_ J 913
At (#) ] =

9 d%
dz?

3
2.\ 2
(%)
r d 3 d2 2
c (&) -(2)

D. None of the above
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Answer: B

Solution:

Given, (z —h)2 + (y— k)2 =a® ..(»)

Again differentiating

Putting in Eq. (i1), we get

Putting in Eq. (1), we get

Question310
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The differential equation of family of circles whose centre lies on x -axis, is MHT CET

2010
Options:
A. Tz + <—w> +1=0

d2
B.y=——% +

(
C y‘ﬂy—(ﬁ)zqzo
(

" da?

d2
D.y— +

Answer: D

Solution:

The equation of family of circle having centre at z -axis is 2 + y2 —2azx =10

On differentiating, we get

dy
2r+2y— —2a =10

dr

Again, differentiating, we get

Question311

The solution of the differential equation y(1 + log x) fl—f/ —zlogz = 0is MHT CET 2010

Options:

A.zlogz =y+c
B.zlogx = yc
C.y(1+logz) =c
D.logx —y=c
Answer: B

Solution:
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Given differential equation is

dx
l1+logz)— —xzlogx =0
y( g )dy g

I S

xlogx = yc

1+logz _rdy
f zlogz dr = f?
[ mligmd:c—kf%dm = f%dy
log(log ) + logz = logy + log ¢

Question312

The order of the differential equation whose solution is ae” + be** + ce3* 4 d = 0, is

MHT CET 2010
Options:

Al

B.2

C.3

D.4

Answer: D

Solution:

Since, this equation has 4 arbitrary constants a, b, c, d therefore, order of this

differential equation is 4.

Question313

General solution of the differential equation —

Options:

Az+y=loglz+y|l+c
B.z—y=log|z+y|+c
C.y=z+log|lz+yl+c

D.y=zlog|lz+y|l+c

Get More Learning Materials Here : &

dy  =zt+y+l1

de = z+y-1

is given by MHT CET 2009
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Answer: C

Solution:

dy _ ziytl
dz =~ z+y-1

Put z+y=t

dy _ di
= 1+ - =~

U
|

I
3
I

On integrating, we get

1 1
—t— —logpt=xz+¢c
2 2 g + ¢

=N t—logt =2x+2¢

= z+y—log(z+y) =2zr+2a

= y =z+log(z+y)+c
Question314

2 4
The order and degree of the differential equation % =41 — (Z—Z) are respectively

MHT CET 2009
Options:

A.23

B.3,2

C.24

D.2,2

Answer: A

Solution:
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Given differential equation is

4
Ly (W
dx? dr
L2\’ du\ 4
= (2 —1- (%
(dx2 ) (dw )
. Order = 2, degree =3

Question315

Form the differential equation of all family of lines y = mx + % by eliminating the
arbitrary constant ' m’ ' is MHT CET 2009

Options:

d?y
dxz?

(&)

2
B.z —ygz+4:0
Coo(®) 1 y® L 40

A. =0

dy
D. - =0

Answer: B

Solution:

y:m:t:+%

dy

=

From Eq. (i), we get

Which is the required differential equation.
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Question316

If zy = tan~ (zy) + cot ! (zy), then -~ is equalto MHT CET 2009
Options:

A.

8|

Answer: B

Solution:

zy = tan™" (xy) + cot ™ (zy) = §

= TY=7
¥ +y=0
Question317
The solution of the differential equation Z—Z = ;;_—ﬁ is MHT CET 2008
Options:

A 2(z—y)+log(z—y)=z+c
B.2(x —y) —log(z —y+2)=xz+c
C.2(x—y)+loglr—y+2)=xz+c
D. None of the above

Answer: C

Solution:
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Given differential equation is

dy z—y+

3

dz  2(z—vy)+5

Let E—y:‘u:}j—::l—

ok

dv 42
dr 2v+5

= J"Q”—‘*;dv:fd:r

Loy

= f(?—i—L)dv

v+2

= 2w+log(v+2)=z+c

=2z—y)+log(zr—y+2)=z+c

= [dz

Question318

The solution of the differential equation (Szcy + y2) dx + (wz + :L'y) dy = 0is MHT CET

2008

Options:

A 2? (2zy +y?) =2
B. z? (2wy — y2) =c?
C. z? (y2 — 2a:y) =c?
D. None of these
Answer: A

Solution:

Homogeneous equation can be written in the form ofPut
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dy __3xy+y2

dz =~ zl+ay
d dv
y =vx and & _ v+ x—, we get
dx dx
dv 3z%v + x%v?
V+IT—— = —
dz z? + z?v

dv = —2v(v+2)

-z de v+1
1 o (v+1)
= —dr = — 20(012) dv
2 _ 1 1
= Tz [2(1}—1—2) +%} dv

On integrating, we get

1 1
—2log, x = Elog(v +2) + Elogv —loge

=v(v+ 2)zt =

:>£(2_|_2) gt = ¢ (','v: g)
x\x

Hence, required solution is (y? + 2zy) z* = ¢?

Question319

The order and degree of the differential equation 4/ Z—i — 43—1 — 7z = 0 are MHT CET
2008

Options:

A land1/2
B.2and 1
C.land 1
D.1and2

Answer: D

Solution:
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Given differential equation:

;@— P S
“- dx dir

Step 1: ldentify the order

dy

Here, the highest derivative is o

% Therefore, Order =1

Step 2: Remove the radical (square root)

To find the degree, remove the square root by squaring both sides.

da dx
Simplify:
[ dy dy
— =4—= 4T
Var = %@ "
Square both sides:
dy dy 2
A Bl T
dx ( dz +72)

Mow, the highest power of j—f 15 2,

so Degree = 2

Final Answer:
Order = 1, Degree = 2

Question320

The order of the differential equation whose solution is y = acosz + bsinx + ce™

MHT CET 2007
Options:

A3

B. 1

C.2

D. 4

Answer: A

Solution:

a‘: .
, is

In given equation their are three parameters, so its differential equation is third

order differential equation.
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Question321

The differential equation of all parabolas with axis parallel to the axis of y is MHT CET
2007

Options:

Ay =2y +x
B.ys =2y

C. yS’ =

D. None of these

Answer: D

Solution:
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Step 1: General equation of a parabola with axis parallel to y-axis

The general form is:
(x — k) = da(y — k)

where h, k, a are constants,

Step 2: Differentiate with respect to x

dy
2(x — h) =4a—
(& —h) = da_"
d
Sz—h= 2ud—i’: (i)
Step 3: Differentiate again
Differentiate equation (i) again w.r.t z:
d*y
1 — 2&@
1
= a4 = 2‘p” ...(ii)
Step 4: Substitute value of @ from (ii) into (i)
1 d
r—h=2x —= i )
2% dax
=z—h= —(dy;’d;r}
(d?y/dz?)

Step 5: Eliminate h

Differentiate again to remove fu:

1=

(d%y/dx?)? — (dy/dz)(dy/dz?)

(d*y/dx?)?

Simplify:

(d°y/de?)’ = (dy/dz)(d’y/dz")

Final Differential Equation:
2
yiys = (y2)

where

dy rfz_q- . r.!'q_e,l
W= = B=

Therefore, the correct answer is — “None of these.”
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