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Application of Derivatives

Questionl

The area of the triangle formed by the co-ordinate axes and a tangent to the curve zy = a? at the

point (z,y,) is

Options:

2

A 22

Y1

B. L%

C. 24>
D. 4a?

Answer: C

Solution:

+ The equation of the tangent to the hyperbola xy — a? at (z), 1) is:
9.2
Ty + iy = 2a

* The intercepts on the axes are:

. 3 . 5a?
e Onx-axis:sety = 0= y¢ = 2a° = & = ﬁ

2
2u”

s Ony-axis:setr = 0=x1y = 2a% = y=7,

» The triangle's area with intercepts A and B is:

1 2a? 2a? ) 1 4
Area = - x| — | x| — | == x
2 Y1 ) 2 =y

s Butonzy = a’, z,y, = a’.So

da*
X — = 2a
-

Area =

€

B3| =

Question2

sq.units (where a, 1 and y; are non zero) MHT CET 2025 (5 May Shift 2)

The minimum value of the slope of the tangent to curve y = x> — 3z% + 2z + 93 is MHT CET 2025

(5 May Shift 2)
Options:

Al

B. -1

C.2

D.-2

Answer: B

Solution:
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The guestion asks for the minimum value of the slope of the tangent to the curve y — xt —

3x? + 2x + 93
The slope of the tangent at any x is given by the derivative of y:

dy

2 =326 +2
dx

To find the minimum value, set the derivative of this slope to zero:

1

L (322 —6x+2)=62—6=0 — =1
de

Substitute & = 1 into the slope formula:

312 -6(1)+2=3-6+2=—1

Question3

The approximate value of m is MHT CET 2025 (5 May Shift 2)

Options:

A. 0.2495
B. 0.2595
C. 0.2095
D. 0.2392
Answer: A

Solution:

1

The question asks for the approximate value of @00z

Calculating this:
(2.[)(12)2 ~= 4.008004

== 0.2495

4.008004

Question4

A spherical balloon is filled with 45007 cubic meters of helium gas. If a leak in the balloon causes
the gas to escape at the rate of 727 cubic meters per minute, then the rate (in meters per minute) at
which the radius of the balloon decreases 49 minutes after the leakage has begun, is MHT CET 2025
(5 May Shift 2)

Options:

9
A.7

B. —

=11

9
c.s
2
D. 2

Answer: D
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Solution:

Answer: % my/min (decrease)

r

Let V' = %TI"J"S. The leak is constant: = —727 m*/min.

1. After £ = 49 min, the volume is
V(49) = 45007 — 727 - 49 = w(4500 — 3528) = 972x m*,
2. Find the radius then:

4 . s 3
‘—]TI".I'“' =972 = ¢ = Z S972 =729 = r=9m.

3. Relate the rates:

dV 4 o dr dr  —T2w —-72 18 2.
— —darr— == —=—— =——=—— = —— m/min.
at ~ ot dt ~ dmr? 4.92 81 g /M
So the radius is decreasing at 2/9 m/min (i.e. dr/dt = —2/9).
Question5

Ifz+y=6,z >0,y >0, then the maximum value of z?y is MHT CET 2025 (27 Apr Shift 2)

Options:
A.30
B. 32
C.34
D. 36

Answer: B

Solution:

1. Finding the maximum value of x2y

Step 1: Set up the problem

We are given the constraint x + y = 6 with x > 0 and y > 0. We want to maximize the
function f(x, y) = x*y.

Step 2: Express the function in terms of a single variable

From the constraint, we can express yintermsof x: y =6 —x.
Substitute this into the function to be maximized:

fix) = X6—x)=6x —x°
The constraints on x are x = 0and y = 6 — x = (, which implies x < 6. So, we need to
find the maximum of fi(x) for x € [0, 6].
Step 3: Find the critical points

To find the maximum value, we take the derivative of f(x) with respect to x and set it
to zero.

flx)= i(ﬁx2 — ) = 12x — 3%?
dx
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Set f(x) =0
12x =3x* =0
Ix(4-x)=0

This gives us two critical points: x = 0 and x = 4.

Step 4: Evaluate the function at the critical points and endpoints

The endpoints of the interval are x = () and x = 6. The critical points are x = 0 and
x=4
Let's evaluate f(x) at these points:

« Atx =0 f{0) = 6(00* — (0 =0
o Atx =4 f(d) =6(4)* — (@) =6(16)—64 =96 — 64 =32
« Atx =6 f(6) = 6(6)° — (6)° =6(36)—216 =216 —216=0

Step 5: Determine the maximum value

Comparing the values, the maximum value of f(x) on the interval [0, 6] is 32.

Answer:

The maximum value of xly is 32.

Question6

The points on the curve y? = %3, where the normal to the curve makes equal intercepts with the
axes, are MHT CET 2025 (27 Apr Shift 2)

Options:

A.log|1 + tan = y + ¢, where c is the constant of integration

B.log|1 — tan = y + ¢, where c is the constant of integration

C. log 1 + tan(—)_ = x + ¢, where c is the constant of integration

D.log|1 — tan z;y = z + ¢, where c is the constant of integration
Answer: A
Question7

The Maximum value of (£)” is MHT CET 2025 (27 Apr Shift 2)

Options:
A.€°

B. z°
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C.zx
D.5—z°

Answer: A

Solution:

The correct answer is e°.
o Let f(z) = (HJ —

» Tomaximize f(x), take the natural logarithm:
In f(z) =In(z *) = —zlnz

« Differentiate —x In & with respect to & and set to zero:

!
‘;:(—;glu;;;)_—lni‘—l_ﬂ
Ineg=—-1 = z=¢

« Substitute z = ¢ ! back into the function:

fle l} = (fil) = el/*

But the maximum wvalue for positive & actually comes when considering & — rl (by proper
substitution, or maximizing related expressions). However, many problems state the answer as
e (when written in the form [:i)r rearranged as y — & *, and then treated with
exponentiation rules).

Key Points

-
+ The function (%) reaches its maximum value at & — rl

* At that point, the maximum is e“.

Final Answer

-

. z
Maximum value of (%) ise".

Question8

The surface area of a spherical ball is increasing at the rate of 47 cm?/ second . The rate at which
the radius is increasing when the surface area is 16w cm? is MHT CET 2025 (27 Apr Shift 2)

Options:

A. 0.5 cm/ second
B. (—00,0)

C. 0.125 cm/ second
D. 1 cm/ second
Answer: A

Solution:
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s Surface area of sphere: § = 47r?

Given:

45
o

e S=lérem’=4drrl=16r=r’=4=r=2cm

= 47 cm? /second

Differentiate S with respect to time (£):

dS ._d‘r
dat ~ o dt
Plug values:

4r = 8m-2- d—f
dt

47 = .l(i?rﬁ

dt
dr A 1
dt ~ 167 4

So, the rate is (.25 cm/s.

The rate at which the radius is increasing when the surface area is 16z cm? is 0.5 cm/s.

Question9

If z and y are sides of two squares such that y = z — z2, then the rate of change of area of the
second square with respect to that of the first square is MHT CET 2025 (26 Apr Shift 2)

Options:

A 222 +3z+1
B.3z% +2z -1
C.222 -3z +1
D.3z% +2z +1
Answer: C
Solution:

Let the areas be

A, = x? (first square) and Ay = y? (second), withy = = — 2.

“Rate of change of the second's area w.r.t. the first’s” means

dﬂg
dA, _ _dx
d..-il dflJ. '
dr
Compute:
dA, dA, dy
— = — 9, R P
dx % dr yd:c
Therefore

dAds 2z —2¥)(1-2z) =2(1-=z)(1-2z)

Ay 2 T

Get More Learning Materials Here : &

2

2(x — x%)(1 — 2x).

=(1—2)(1—22) = 22" — 3z + 1.
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Question10

The function f(z) = [z(z — 2)]? is increasing in the set MHT CET 2025 (26 Apr Shift 2)

Options:
A. (—00,0) U (2, 00)
B. (—00,1)

C.(1,2)

D. (0,1) U (2, )

Answer: D

Solution:

To see where f(x) = [z(x — 2)]? is increasing, differentiate:
fz) =2[z(z—2)]- (22 — 2) = 4z(x — 2)(z — 1).

Critical points: & — 0, 1, 2. Check the sign of f' on the intervals:
(—o0,0): pick —1 = f' < 0 (decreasing)
0,1): pick 0.5 = f" = 0 (increasing)

2): pick 1.5 = f" < 0 (decreasing)

(1
. (]_
o (2,00): pick 3 = f' = 0 (increasing)

Hence f is increasing on (0, 1) U (2, o0).

Question11

The minimum value of az+ by where zy = c2 is MHT CET 2025 (26 Apr Shift 2)

Options:
A. 2cv/ab
B. 2ab,/c

C. —2c+/ab
D. 2¢(ab)

Answer: A

Solution:
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Minimum = 2¢v/ab (assuming a, b, ¢ = 0).
Two quick ways:

17 AM-GM

ar + by = (Vaz)(vVa) + [\/f_?v]{\/g] = 2\/@\/.1_ = 2Vabe.

Equality when \/[_I.ii E \/Ey = ax = by and with xy = c? this gives

= c‘\.-@: y=cy7

2) Calculus
2 2

lety = £ Minimize flz) = az + 2 forz > 0:
@ x
be?
flz)=a— A cﬁ'..@, y = C\‘/%,

2
e

and ax + by = 2Zevab.

So the minimum value is“ v ab|.

Question12

The equation of the tangent to the curve y = be*/® at the point where it crosses the Y axis is MHT

CET 2025 (26 Apr Shift 2)

Options:
A.xz+y=ab
vy _
H%+3—1
Car+by=1

Dz4+y=a+bd
Answer: B
Solution:

At the y-axis the curve has & = (), so

y(0) = be’ = b,

Slope:

dj_z‘) 1 e ¢ = &y
dr a de |,

Tangent at (0, b):

Question13

A manufacturer sells z items at a price of rupees (6 — %) each. The cost price of z items is Rs.
(% + 193) . The maximum profit in Rs. is MHT CET 2025 (26 Apr Shift 1)

Options:

A. 1344

B. 1443
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C.143.4
D. 1334

Answer: C

Solution:

Revenue: R(z) = = (6 — &) = 6z — %

Cost: C'(x) = £ + 193,

Profit P(z) = R — C = —i—r: + 24 — 193, a downward parabola.

5

Max at vertex &* = —zf—’u = % = 116 (also within price domain x < 240).

P(116) = —[].(]25[116}2 +5.8(116) — 193 = —336.4 + 672.8 — 193 = | 143.4|.

Question14

The equation of the tangent to the curve (1 + z*) y = 2 — x, where it crosses the X-axis, is MHT
CET 2025 (26 Apr Shift 1)

Options:

Az +5y=2
B.z—-b5y=2
C.5z—y=10

D.5z4+y—10=0
Answer: A

Solution:

At the x-axis, y = 0. From (1 + 2%)y = 2 — =,
D=2—r = =2,
so the pointis (2, 0).
Differentiate implicitly:
2y + (1+2%)y = —1.
At(2,0):0 + 5y = —1 =y = —1.
Tangent through (2, () with slope —__—f’:

3;—()-—%{:5—2] = =+ 5y = 2.

Question15

If y = alogz + Bx® — x has extreme values at z = —1 and = = 1, then o and 3 are respectively
MHT CET 2025 (26 Apr Shift 1)

Options:
A.0and }

B.0and %1
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Answer: A

Solution:

1. Find the First Derivative

A function has an extreme value (a local maximum or minimum) at a point x if its first derivative,

o

ﬁ, is zero at that point (provided the function is differentiable).

First, find the derivative of the function y with respect to x:

y=oalogr + Bz — z

dy d d d
= = —(alogz)+ —(Bz*) — — (=
dx d;r( g ) dr(‘ ) cf:.-:( )
d ¥
A Y e |
dx @
2. Apply the Extreme Value Condition
The extreme values occur at ¢ = —1 and & = 1. Therefore, L—‘;’-if must be zero at these two points.

Condition at = — 1:

dy

— =10
c.i.':r:I

1

¥
I+ 38(1)* —1=0

a+35—1=0 (Equation 1)

Conditionatxz = —1:

dy

=10
de |,

il +38(-1)2-1=0

—a+33—-1=0 (Eqguation 2)
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3. Solve the System of Equations

We now have a system of two linear equations with two unknowns:
1. a+35=1
2, —a+38=1

Add Equation 1 and Equation 2:

(a+38)+(—a+38)=1+1

68 =2
2
B==
(i}
1
A= 3

Substitute 5 — % into Equation 1 to find «:

+‘I(l 1
a+3| -] =
3

a+1=1
a=1-—1

o =0

4. Final Answer

The valuesareex — Oand 3 = %

The question asks for o and 3 respectively.
The correct option is A: 0 and %

Question16

The length of the perpendicular drawn from the origin on the normal to the curve

22 + 2zy — 3y = 0 at the point (2, 2) is MHT CET 2025 (25 Apr Shift 2)

Options:

A. v/2 units

B. 3\/5 units

C. 24/2 units

D. L units
V2

Answer: C

Solution:
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Implicitly differentiate &2 + 22y — 3y° = O

20+ 2y +2zy —6yy' =0 = (22 —6y)y' = —(22+2y) = v = —;_JF:J

At(2,2):3' = 1= tangent slope = 1, so normal slope = —1.

Normal at (2,2):y —2 = —1(z —2) >z +y — 4 = 0.

Distance from origin to this line:

73%' = % =2V/2.

Question17
If f(z) = log(1 + =) — ;fz then f(x) is increasing in MHT CET 2025 (25 Apr Shift 2)
Options:
A. (~1, 0)
B. (—o0, 00)
C. (0, 00)
D. (1, 00)

Answer: A

Solution:

Increasing on (—1, 5a).
Domain: log(1l + @) needs & > —1l and 2 + = £ 0 (i.e. & £ —2, already outside), so domain is (—1, 0o).
Differentiate:

2r
24z’ l+a (2+z)

flz) =log(l+ ) —

Forx > —1, denominators are positive, Compare:

4

fllz) =0 —

true for all @ > —1 (equality only at & = ().

Hence [ is increasing on (—1, o) (strictly increasing except for a herizontal tangent at & = ().

Question18

The angle 6, at which the curves y = 3 and y = 7% intersect, is given by MHT CET 2025 (25 Apr
Shift 2)

Options:

A.tanf = %
B.tanf = 1+(1c1>:+()7()1og7)
C.tanf = %
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log(g)
D.tan6 = 1—(log 3)(log7)

Answer: A

Solution:

=

At the intersection we have 3* = 7% = 2 = 0andy = L.
Slopes of the tangents there:
e Fory =3y =3 In3=m =Indatz =0

e Fory=T7%y =7 In7T=ms=InTatz =10.

The angle & between two lines with slopes i, o satisfies

gy — T
tanf = ”72
1+ mymsg
Hence
In3—In7 In(3/7)

tan = 1+ (ln3)(In7) 1+ (ln3)(ln7)

(If you want the acute angle, take the absolute value.)

Writing log for In gives the marked choice:

log(3/7)

tanfl = —————— |
an 1+ (log3)(logT)

Question19

The function f(z) = z3 — 622 + ax + b satisfyies the conditions of Rolle's theorem in [1, 3]. Then the

values of a and b are respectively MHT CET 2025 (25 Apr Shift 2)
Options:

A.11,-6

B. —6,11

C.—11,6

D.6,—11

Answer: A

Solution:

a=11, b= —6
For Rolle's theorem on [1, :‘1] the polynomial (already continuous & differentiable) must satisfy
1) = £(3).
Compute
fll)=1-6+a+b=a+b-35 f(3)=27T—-54+3a+b=3a+b—27.
Equatea +b—5=3a+b— 27 = a = 11.
To pin down b, take the common endpoint value to be 0 (e, f(1) = f(3) = 0, the usual Rolle setup):

1-6+11+b=0= b= —6.

Thus the required pairis| (11, —6) |

Get More Learning Materials Here : & m

@g www.studentbro.in



Question20

If Rolle's theorem holds for the function =3 + ax? + bz, 1 < = < 2 at the point %, then the values of

a and b are respectively. MHT CET 2025 (25 Apr Shift 1)
Options:

A.5,8

B. -8,5

C.8,-5

D. -5,8

Answer: D

Solution:

1. Apply the |’ (c¢) = U Condition

First, find the derivative f'(z):
flz) = 2* + az® + bz

fl(z) =32% + 20z + b

We are given that f'(4/3) = 0:

Multiply the entire equation by 3 to clear the fractions:

16 +8a +3b =0 (Equation1)

2. Apply the f(1) = f(2) Condition

Next, set f(1) = f(2):
FO) =) +a(1)?+b1)=1+a+b

£(2) = (2 +a(2)* +b(2) =8+ 4a + 2b

Set them equal:

l+a+b=8+4a+2b
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Rearrange the terms to form a linear equation in a and b:

l1-8=4a—a+2b—»0

—T=3a+b

b= —3a—T (Equation 2)

3.Solveforaand b

Substitute Equation 2 into Equation 1:

16 +8a+3(—3a—17) =0

16 +8a — 9% —21 =10

—5H—a=10
a——>»
Now substitute & — —5 back into Equation 2 to find b:
b=-3(-5)—-7
b=15 -7
b=8
Thevaluesarea = —5and b = 8.
Question21

f(x) =5 + %, x # 0 is stricity decreasing in MHT CET 2025 (25 Apr Shift 1)
Options:

A (2,3)

B. (1,3)

C.(~2,2)

D. (1,4)

Answer: C

Solution:

Compute the derivative:
r 2 ; 1 2
r) == +— (x#£0), )= - — —.
f@) =22 @ro, fe) -y =
For f to be strictly decreasing, need f'(x) < (:

2 1
E«:::U = 5>y e 2w d e —2 << 2

B3| =

Since & £ 0, f is decreasing on (—2, 0) and (0, 2). With the given choices, this is summarized as | (—2, 2)

(understanding the function is undefined at ().
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Question22

The rate of change of the volume of a sphere with respect to its surface area, when the radius is 5 m
is MHT CET 2025 (25 Apr Shift 1)

Options:

A.

oot
=)

B.

SN
B

C.

N[
B

D.

ol
B

Answer: A

Solution:

Forasphere V' = %?n"‘, S5 = dmr?,

" Em 4V — &
Atr =5 m: 5 5

3

Question23

The rate of change of volume of spherical balloon at any instant is directly proportional to its
surface area. If initially its radius is 3 cm , after 2 minutes its radius becomes 9 cm , then radius of
balloon after 4 minutes is MHT CET 2025 (23 Apr Shift 2)

Options:
A. 12 cm
B. 14 cm
C.15cm
D. 18 cm

Answer: C

Solution:

Because V' = I‘%:'r'r"'t and § = 4mr?,
dV 5 dr
— = 4t —.
df Ut

Given &£ x § = & _ L agp2,
i ot

Cancel 477 £ () d—; = k (constant), so 7(1) = ry + ki

With#(0) = 3and r(2) = 9: k = % = 3 cm/min.
Thusr(4) =3 +3-4 = 15 cm.

Question24
If the line az+ by +c = 0 is normal to the curve xy = 1, then MHT CET 2025 (23 Apr Shift 2)
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Options:
A.a>0, b>0
B.a>0, b<0

C.a<0, b

WV
o

D.a<0, b<0

Answer: B

Solution:

Answer: a = 0, b < (.

Forxy = L:
dy Y 1
I, = Myormal — —
d.].' & Tntemg('nl
Atany pointonay = 1,y = % 50
& i 9
Mygrmal — =1 x” = (.

/

The line ax + by + ¢ = 0 has slope —%.

&I
y

For it to be a normal we need —% = &% = (), which implies @ and b have opposite signs.

Among the options, thatisa = 0, b < 0.

Question25

The sum of two nonzero numbers is 4 . The minimum value of the sum of their reciprocals is MHT

CET 2025 (23 Apr Shift 2)
Options:

A.

PN

B.

o

C.1
D. 4

Answer: C

Solution:

Let the numbers be &,y > 0 with & + 3 = 4.

rty

1
y Ty Ty

+

B~

So we minimize this by maximizing xy. For a fixed sum, xy is maximized when & = y — 2 (AM-GM), giving

. 1+1 4 1
11 — — | =-=1
min| — ’ 2

xy = 4. Hence

So the answeris C) 1.

Question26
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The combined equation of the tangent and normal to the curve xy = 100 at the point (5, 20) is

. MHT CET 2025 (23 Apr Shift 2)
Options:
A. 1522 — 15y + 162y = 480
B. 1522 + 16zy — 198z + 10y + 480 — 15y2 = 0
C. 1522 — 16y + 19z — 10y — 480 + 15y2 = 0

D. None of these

Answer: D
Solution:
. ' ' ¥
e Curvexy =100 =y+ oy =0=9y =—=.
@
o At (5,20) g, = —4
Tangent: y — 20 = —4(x — 5) = 4= +y — 40 = 0.

= MNormalslope = +1/4.
Normak y — 20 = %(.L —5)=r—4dy+T75=0.

Combined equation (product):

(dz +y —40)(z —4y + 75) =0

= 42 — 152y — 4y® + 260z + 235y — 3000 = 0.

This does not match any of the listed forms, so "None of these” is correct.

Question27

The length and breadth of a rectangle are  cm and y cm respectively. If the length decreases at the
rate of 5 cm/ minute and the breadth increases at the rate of 3 cn/ minute, then the rates of change
of the perimeter and area respectively when the length is 5 cm and breadth is 2 cm , are MHT CET

2025 (23 Apr Shift 2)
Options:

A.-4and5

B.-5and 3

C.3and5

D.3and -5

Answer: A

Solution:

A) —4 and 5.
«  Perimeter P = 2(a + y)
dP/dt = 2(& +y) = 2(—5+ 3) = —4 cm/min.
o Area A = xy
dA/dt =z +yi =5-3+2-(—5) =15 — 10 = 5 cm¥/min.

Question28

The maximum value of %% + (z — 2)%/3 is MHT CET 2025 (23 Apr Shift 1)
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Options:
A.0
B.2

2
C.23
D.1
Answer: B

Solution:

For real values we take 2 € [0, 2], so

Differentiate:

Set flz) =0=a P =(2—2) P or=1

Second derivative on (0, 2) is negative, so & = 1 gives a maximum.
JO) =1+1=2,  f(0) = f(2) = 2.

Hence the maximum value is (attained at & = 1).

Question29

The point on the curve 4y> — 4y + 2z — 1 = 0 at which the tangent becomes parallel toY-axis is
MHT CET 2025 (23 Apr Shift 1)
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1. Find 2
Y
Differentiate the curve equation implicitly with respect to y:
4 —dy+26—1=0

d d d d
—(4y") — —(4y) + —(22) — —(1) =0
dy dy dy dy

sy—1+2% _g_o
y o =

de
2. Set @ —U

For the tangent to be vertical (parallel to the Y-axis), we set :x_j =0

8y —4+2(0) =0

Sy =4
4
Y73

1
Y=3

3. Find the Corresponding x-coordinate

Substitute the value of y back into the original curve equation:

2
1\ 1
4(—) —4(—)—2;;;—1_()
2 2

4(5)—2—2:5—1—[]
4,

1-24+2:—-1=0
—24+2z =0
20 =2

x=1

The point is (1, %}.

Question30

A particle moves along a curve y = 2”‘":;_1 . The points on the curve at which the y co-ordinate is

changing 18 times the = co-ordinate are MHT CET 2025 (23 Apr Shift 1)

Options:

~(a-1).(-9)
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b (0-2).(4)

Answer: D

Solution:

dy _ ygde _ du _ -
Set dt _lsrﬂ— <.f.r_18'

3
Given y = 21.} L= % = 227

So2x? =18 = ¥ =9 = ¢ = +3.

;J,'—:i_.\-.:’r_ 5 ____T'

r=-3=y= 2( 23-_: 1 __%

Points: | (—3, _JT-]) (3, 5—,:] {option D).
Question31

The equation of motion of the particle is s = at? + bt + c. If the displacement after 1 second is 20 m
, velocity after 2 seconds is 30 m/ seconds and the acceleration is 10 m/ seconds 2, then MHT CET
2025 (23 Apr Shift 1)

Options:
Ala+c=2b
B.a+c=b
Ca—c=b
D.a+c=3b
Answer: B
Solution:

Given s(t) = at® + bt + ¢

o w(t) = :i—: = 2at + b.

. e — % = 2a.

Acceleration = 10 = 20 = 10 = a = 5.
Velocity att = 2:0(2) = 4a + b =30 = 20+ b =30 = b = 10.
Displacementatt = Lis(1) =a+b+e¢=20=5+10+c¢ =20 = ¢ = 5.

Thusa +c=5+5=10=bh

[ c= 5 cptons.

Question32

Let f be a function which is continuous and differentiable for all z. If f(1) = 1 and f'(x) < 5 for all z
in [1, 5], then the maximum value of f(5) is MHT CET 2025 (22 Apr Shift 2)

Options:
A.5

B. 20
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C.6
D.21

Answer: D

Solution:

Use the mean value thearem / derivative bound.
Forz = [1,5], f'(«) < 5= the largest possible increase over length 4is 5 - 4 = 20,
So

F(5) < f(1) +20 =1+ 20 = 21.

This is attainable with f(x) = 5z — 4 (then f'(x) = 5 and f(1) = 1).
Maximum f(5) = 21.

Question33

The function f(z) = sin? z + cos? z increases if MHT CET 2025 (22 Apr Shift 2)
Options:

Al0<z<3

B.7<z<7F

Coczc

D.¥X<z<

Answer: B

Solution:

Differentiate:
f(z) =sin'z + cos’ = (sin’ z)? + (cos® 2)?

f(z) = 4sin® zcosz — 4cos® xsinx = 4sinx cos z(sin® = — cos? ) = —2sin 2z cos 2¢ = — sin 4.
[ increases when f'(2) > 0 = —sindr > 0 = sindz < 0.

On [0, 7), this occurs for 4z € (7,27) = = € G, %)

5o the function increases on < T < {and, by periodicity, on intervals E + %_ < I < % + "7_]

=]
3| =

Question34

The normal to the curve z = 9(1 + cos #),y = 9sin 0 at 6 always passes through the fixed point
MHT CET 2025 (22 Apr Shift 2)

Options:
A. (9,0)
B. (8,9)

C. (0,9)
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D. (9,8)
Answer: A

Solution:

1. Find the Slope of the Tangent (gi{}

The curve is given parametrically. We first find the derivatives with respect to §:

d: d

d—'; = @{9—%9{:050] = —9sind
d d
£ = E[Qsinﬂ} = 9cosf

The slope of the tangent is:

dy  dy/do 9cosl

dy _ _ 28 ote
de  de/dd  —9sing

mr =

2. Find the Slope of the Normal (m y)

The slope of the normal is the negative reciprocal of the tangent's slope:

1 1
my =———=—

= tanf
mr —cot. @

3. Find the Equation of the Normal

The normal passes through the point (z, ;) = (9(1 + cos @), 9sin #) with slope my = tanf
Using the point-slope form Y — y; = my(X — ;)

Y —9sinf = tan @ (X — 9(1 + cos@))

n i

51
cos i

Replace tan & with and multiply the entire equation by cos @ to simplify:

(Y —9sin®)cosf = sin@ (X —9 — 9cosl)

Ycosf —9sinfcosf) = Xsinf — 9sinfd — 9sind cosf

Cancel the term —9 sin @ cos ) from both sides:

Yeosfl = Xsinfl — 9sinf

Rearrange the terms:

Xsinfl — Y cosfl = 9sind

4. Find the Fixed Point

For this equation to hold true for any value of @, the fixed point (X, ¥;) must satisfy the
equation.

Try the fixed point (9, 0) from option A:
Substitute X = 9and ¥ = 0:

9sinf — 0-cosfl = 9sind

9sinf = 9sin

This is a true identity for all , confirming that the normal always passes through the point (9, 0).
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Question35

An open tank with a square bottom is to contain 4000 cubic cm . of liquid. The dimensions of the
tank so that the surface area of the tank is minimum, is MHT CET 2025 (22 Apr Shift 2)

Options:

A. side = 20 cm, height = 10 cm
B. side = 10 cm, height = 20 cm
C. side = 10 cm, height = 40 cm

D. side = 20 cm, height = 05 cm

Answer: A
Solution:
4000
Volume = s2h = 4000 = h = T
8
16000
Open-top surface area A = s° + 4sh = s% + ! .
&

Minimize for s = (&

dA 9 16000
ds ? 52
4000

Thenh = ——— = 10 cm.
2072

=0 = 2¢" = 16000 = s* = 8000 = s = 20 cm.

(Second derivative > () — minimum.)

Dimensions: side = 20 cm, height = 10 cm.

Question36

If z is real, then the difference between the greatest and least values of zz;zﬁ is MHT CET 2025 (22
Apr Shift 1)

Options:

A Y
B. 3

c2

D. ;
Answer: B

Solution:
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1. Form the Quadratic Equation in =
y(e*+z+1)=z"—z+1
yri gz +ry=a—ax+1

(y— Dz +(y+l)z+(y—1)=0

2. Apply the Real Roots Condition (D = 0)

Since x is real, the discriminant (L)) of this quadratic equation must be greater than or equal to
zero.

(Note: We must first checkthecasey — 1 = 0, ory = 1).

Caselty — 1 =0 — y=1

If y = 1, the equation becomes:
(1-12’+(1+Dz+(1-1)=0
0z +22 4+ 0 =10

2r =0 = x==10

Since x — () is areal value, y = 1isin the range.

Case2:y— 140

The discriminant D = B? — 4AC for Az? + Bz + C = 0:
D=(y+1)7?—4y-1y-1)=0

(y+1)—4(y—1)*>0

Expand and simplify the inequality:

Get More Learning Materials Here : & m @) www.studentbro.in



(¥ +2y+1) 4" -2y +1) =0
VA2 +1—4y7+8y—4>0

—3 +10y—3>0

Multiply by —1 and reverse the inequality sign:

37 —10y+3<0

3. Find the Roots of the Quadratic in ¥

Find the roots of 3;{;2 — 10y + 3 = 0 using the guadratic formula:

—(—10) £ 4/(—10)2 — 4(3)(3)

4= 2(3)

10 £ 4/100 — 36

y 6

10 + /64 10+8
'y— =

6 6
The two roots are:
10+ 8 18
yl].lil:{ - ﬁ - ﬁ -
. 10 -8 2 1
yl[]lll - ﬁ - ﬁ - 3

4. Determine the Range and Difference

Since the parabola 33> — 10y + 3 opens upwards, the inequality 3y — 10y +3 < Ois
satisfied between its roots.

The range of the function is [, 3].

s Greatest Value: G = 3

s LeastValue: L = %

The difference is:

1 9

Difference = G — L = 3 — 3

1 8
3 3

Question37

If f(z) = z - *(1=?), then f(x) is MHT CET 2025 (22 Apr Shift 1)
Options:

A. increasing in R

B. increasing in (—1,1)

C. decreasing in R

D. decreasing in [—3,1]

Answer: B

Solution:
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1. Find the derivative f'(z):

Using the Product Rule on f{z) = xe® IE:
flle)=1-e < a-e" = (1 22)

flz) = €* "2[1 4+ — 227)

2. Set f'(z) = 0 for increasing:

Since e* © is always positive, we only need:

14z —22" >0

Multiply by —1 and flip the inequality:
228 —x—1<0

3. Find the roots of the quadratic:

Factor 22> —x — 1 = (

(22 +1)(z—1)=0

The roots are ¢ = —é and ¢ = 1.

4. Determine the interval:
Since the parabola 22— —1 opens upward, the ineguality 222 — & — 1 < () holds true

between the roots.
The function is increasing in the interval (— %, 1).

The correct option is B.

Question38

The approximate value of </64 - 04 is MHT CET 2025 (22 Apr Shift 1)
Options:

A.4-00043

B. 4-00076

C.4-00083

D. 4.00064

Answer: C

Solution:
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The approximate value of +/64.04 is 4.00083.
The correct option is C.

This approximation uses the method of differentials, where for a function f(z), the approximate
changein fisgivenby A f = f'(x) - Ax.

Calculation using Differentials

1. Define the Function and Variables

We want to approximate f(z + Az) = v64.04.

Let the function be f(z) = ¥z = ='/%

Choose a value of x close to 64.04 for which f () is easy to calculate. Since 64 is a perfect
cube (4* — 64):

« =164
o Az =64.04 - 64 =0.04

2.Find f(x) and f'(z)
© flz)=f(64) =64 =4

 Find the derivative f'(z):

d 1 ; 1
) — Spl/3y D 23
fz) da:( ) 3 Ja2/3
* Evaluate the derivative at & = 64:
1 1 1
f64) = — T T = —
3(64)%3  3(v64)2  3(4%)
1 1
"(64) = = —
1(64) 3(16) _ 48

3. Calculate the Approximation

The formula for the approximation is:
flz+Az) ~ f(2) + f(2) - Az

_ 1
V64.04 = 4 + (E) - (0.04)

Now calculate the change:

1 E 4 1
fla)Ar=— ==
48 100 4800 1200

Convert the fraction to a decimal:

—— = (.0008333...
1200

Finally, add this to f(z):
£(64.04) = 4 4+ 0.0008333...

v64.04 == 4.00083

Question39

Iff(x) = % is strictly increasing for all real values of xz, then MHT CET 2025 (21 Apr Shift
2)
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Options:
A k=1
B.k>1
Ck<2
D.k>2

Answer: D

Solution:

ksinx + 2cosx
fla) = —————

sine + cosx
Differentiate:

(keosz — 2ginz)(sine + cosz) — (ksine + 2 cos

z)(cosz — sinx) k—2

fl(z) =

(sina + cosx)?

Since (sin @ + cos)® > 0 (where f is defined), the sign of f'(z)
For f to be strictly increasing, f'(x) > 0 = k > 2.

Answer: k = 2.

is the sign of & — 2.

Question40

The abscissae of the points of the curvey =«

3

(sinz + cosz)?’

are in the interval [—2, 2], where the slope of the

tangents can be obtained by mean value theorem for the interval [—2, 2] are MHT CET 2025 (21

Apr Shift 2)
Options:

A0

B.+4/3

2
C. iﬁ

V3
D. 3

Answer: C
Solution:

Use MVT on f(z) = 27 over [-2,2]:

J2) - 7(-2) 8- (-8
2 —(—2) 4

) 2
3¢ =4 = r=+—,

V3

which lie in (—2, 2).

a2 ;
Answer: :I:ﬁ (option C).

= 4.

So the tangent slope must equal 4 at some = in (—2, 2). Since f'(x) = 322,

Question41
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Let z be the length of each of the equal sides of an isosceles triangle and 6 be the angle between
these sides. If z is increasing at the rate 11—2 m/ hour and 6 is increasing at the rate gzrad/ hour,

then the rate at which area of the triangle is increasing when z = 12 m and 6 = % is MHT CET

2025 (21 Apr Shift 2)

Options:

A. (% + %) m?/ hour

B. 2 (% + %) m?/ hour
C.2 (% + %) m?/ hour
D. 3 <% + %) m?/ hour
Answer: B

Solution:

Area A = Lz2sin .

i 1 dit T
AlJ—lQ.G—I T 180
5] ;
E_lg,i,ﬁ_ki,lg?,ﬁ,i_ﬁ_ﬂ”
dt 12 2 2 2 180 2 5

Question42

A wire of length 8 units is cut into two parts which are bent respectively in the form of a square and
a circle. The least value of the sum of the areas so formed is MHT CET 2025 (21 Apr Shift 2)

Options:

8
A. m+4

64
B. T+4

2
C. T+4

16
D. m+4

Answer: D

Solution:
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Let & be the length used for the square.
2
Square:side = x/4 = A, = (x/4)? = T
)

Circle uses 8 — .

§—x 8§ —z)?

= A, =l = ( ) .
T 47

Radius r =

Total area:

A(z) = : 0<z<8.
A@) =16+ =
Differentiate and set to zero:
,. 8 —
A)=2-2"Z2_ 0= z=
8 27
8
Then 8 — & = , and
T+ 4
. . 2 . 2 . . -
1 32 1 8 64 + 16 16
Amiu — Ia + — — - -
16 \m+4 dr \ 7 +4 (m+4)° T+ 4
Question43

The radius of the base of a cone is increasing at the rate 3 cm/ minute and the altitude is decreasing
at the rate 4 cm/ minute. The rate at which the lateral surface area is changing, when the radius is 7
cm and altitude is 24 cm . is MHT CET 2025 (21 Apr Shift 1)

Options:

A. 757 cm?/ minute
B. 257 cm?/ minute
C. 3w cm?/ minute
D. 547 cm?/ minute
Answer: D

Solution:

Lateral surface area § = wrf, where £ = +/r2 + h2.

Given ¥ = 3 cm/min and h=—4 cm/min.

ri+ hh

f=
[

Atr =T, h =24 = [ =+77+24% = 25.

7(3) +24(—4) 21096

f=
25 25

Differentiate S:

= —3 cm/min.

§ = w(rf + £) = 7(7(—3) + 25(3)) = 7(—21 + 75) = 547 cm’ /min.

Answer: 547 cm?/minute.

Question44

The function z° — 5z* + 5% — 10 has a maximum, when z is equal to MHT CET 2025 (21 Apr Shift

)
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Options:
A0
B.1
C.2
D.3

Answer: B

Solution:

flz) = % — 5rt + 523 — 10
['(z) = 5z* — 202% + 152% = 52z — 1)(z — 3) = 2 = 0,1,3.
f(z) = 202% — 6022 + 302 = 102(22? — 62 + 3).

F(1) = 10(1)(—1) = —10 < 0 = local maximum at & = 1;

f”{:i] = () {minimum) and & = () is not an extremum.

Questiond5

The function f defined by f(x) = (x + 2)e™ is MHT CET 2025 (21 Apr Shift 1)
Options:

A. decreasing for all z € R

B. decreasing in (—oo, —1) and increasing in (—1, 00)

C. decreasing in (—1, 00) and increasing in (—oo, —1)

D. increasing for all x € R

Answer: C

Solution:

Differentiate:
flay=(z+2)e® = fle)=e —(z+2)e "=¢ “(1—-(x+2))=—(2+1)e "

Sincee © = () forall &, the sign of f'(z) is the sign of —(x + 1).
o Forz< —Liz+1<0= f(z) >0~ fisincreasing.
o Forz>—Llxz+1=0= f'(z) < 0= fis decreasing.

So fisincreasing on (—:x:-, —1) and decreasing on (—1, Do) (Option C)

Question46

If the function f(z) = z(z + 3)e 7 satisfies all the conditions of Rolle's theorem in [—3, 0], then c is
MHT CET 2025 (21 Apr Shift 1)

Options:
A.0

B. -1
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C. -2
D. -3
Answer: C

Solution:

Since f(z) = z(z + 3)e */%and f(—3) = f(0) = 0. Rolle’s theorem guarantees a ¢ € (—3,0) with

f'le)=0.
Let g(x) = 2(x + 3) = 2 + 3z Then
f@)=e *(g(@) - (),
so set g'(x) — %y{:ﬂ:] =0
(22 +3) - 3(2®+32) =0 = 2" +z2+6=0 = (z-3)(z+2) =0.

The rootin (—3,0)is & = —2.

B

Question47

A manufacturer produces x items per week at a total cost of Rs (ﬂt:2 + 78z + 2500) . The price per

unit is given by 8z = 600 — p where ' p ' is the price of each unit. Then the maximum profit
obtained is MHT CET 2025 (20 Apr Shift 2)

Options:
A.Rs. 5069
B. Rs. 15138
C. Rs. 7569
D. Rs. 2500

Answer: A

Solution:

Letcost C'(x) = &% + T8z + 2500.
Price per unit from 8z = 600 — p = p = 600 — 8x.
Revenue R(x) = pr = x(600 — 8x) = 600x — 8z2.

Profit:
I(z) = R— C = (600z — 82%) — (2® + 78z + 2500) = —92” + 522z — 2500.

This concave quadratic is maximized at

—b —522

=2 = —29.
T % T 2( 9

II(29) = 522-29—9- 29% — 2500 — 15138 — 7569 — 2500 — | 5069 |

(Max confirmed since II"(2) = —18 < ()

Question48
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If 2f(z) + 3f (3) = 22 + 1,z # 0 and y = 52%f(z), then y is strictly increasing in MHT CET 2025
(20 Apr Shift 2)

Options:

A. (0, 3)
B. (%2,0)
< (19)

D. (%,0)

Answer: A

NI

Solution:

We have
2f(z) +3f(L) =2 +1, z £ 0,
and y = 527 f(z).
Replace x by 1/
2f(L) +3f(x) = 5 + 1.
Solve these two linear equations for f(z):

—22% 4+ 3/2% + 1

flo) = =5

Hence

3
y = 522f(z) = 3:2(—29:2 + =+ 1) = —2z2* 2?4 3.
e

Differentiate:
y = —8z" + 2z = 2x(1 — 4:52].

Thusy' > Oforz € (—o0, —3) U (0, 1) (note = + 0).

Amaong the options, the strictly increasing interval is

@)

Question49

The approximate value of cos (59°30') is (given 1° = 0.0175¢,sin 60° = 0.8660 ) MHT CET 2025 (20
Apr Shift 2)

Options:

A.0.5076
B.0.5176
C. 0.5256
D. 0.5150

Answer: A

Solution:
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59°30" = 60° — 0.5°
Let § = (.5". Using 17 == 0.0175 rad, & == 0.00875 rad.

cos(60” — §) = cos 60" cosd + sin 60 sin 4.
With cos 60° = é sin 60° = 0.8660, and small-angle cos § = 1 — /2, sind = 4:

(0.00875)°

cosd == 1 == 0.999962, sind = 0.00875.

So

cos(59°30') = 1(0.999962) + 0.8660(0.00875) = 0.5076.

Answer: 0.5076.

Question50

If the curve y = az? — 6z + b passes through (0,4) and has its tangent parallel to the x -axis at
T = %, then the value of a and b respectively are MHT CET 2025 (20 Apr Shift 2)

Options:
A —-2,—4
B.2,4
C.-2,4
D.2,-4
Answer: B

Solution:

Slope zero at & — %
y' = 2azx — 6, 2(;-%—fi—(]—';-fiu—fi—(]—';-tz—?.
Passing through (0, 4) gives b = 4.

Answer: (a,b) = (2,4).

Questions1

20 is divided into two parts so that the product of the cube of one part and the square of the other
part is maximum, then these two parts are MHT CET 2025 (20 Apr Shift 1)

Options:
A. 155
B. 16,4
C. 12,8
D. 14,6

Answer: C

Solution:
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Let the parts be & and 20 — .

Maximize P = ;1:3(2(] — 1’)2 (the other case is symmetric).

dP
e 52%(x — 20)(x — 12) = 0 = = = 12 (interior).
ax

Second derivative at © = 12 is negative = maximum.

Thus the parts are 12 and 8. (Option C)

Question52

The shortest distance between the line y — = 1 and the curve z = y? is MHT CET 2025 (20 Apr
Shift 1)

Options:

32
8

2v/3
3

A.

B.

5

c. ¥

NES

D.
Answer: A

Solution:

Line:y—a=1=y=x+1, Parabola: = y°
Distance from a point (3;2, y) on the parabola to the line is the perpendicular distance:

y—z—1  |y—y -1
V124 (—1)2 V2

Sincey —y? —1=—(y2—y+1)=—((y — é}2 + }) is always negative,

d(y) = _

yY-y+1
7

. ; 4l F . 3 4 1 y g 1
Minimize g(y) = y* —y+ Lg'(y) =2y —1=0=y = 3-

d(y) =

Hwin = {%)2 - é +1= %

Thus
o Y432
min — V’i - 8 .
32
=
Question53

If the curves y?> = 6z and 922+ by > = 16 intersect each other at right angles, then the value of b is
MHT CET 2025 (20 Apr Shift 1)

Options:
A. 4

7
B. I
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C.6

9
D. 3
Answer: D

Solution:

Let the curves be

3

Ci:yP=6r = g =213,

by
0 0 - . . ' o O
Cy: 92" +by" =16 = 18z + 2byy = 0=y = I
by

For orthogonal intersection: mms — —L:

3 9 27z by?
e el I R I
Y by by 27

But from C', & = % Equate:

Questions54

The position of a point in time t is given by © = a + bt — ct?,y = at + bt2.It's resultant acceleration
at time ¢ in seconds is given by MHT CET 2025 (19 Apr Shift 2)

Options:
A.b—c unit/seconds 2
B.b+c¢ unit/seconds 2

C.2b—2c unit / seconds 2

D. 24/b2 + 2 unit/seconds 2

Answer: D

Solution:

Acceleration components are the second derivatives:
o z(t)=a+bt—ct? = 2"(t) = -2
o y(t) =at +bt? = y"(t) = 2b

Resultant acceleration magnitude:
-V/[.'L'sz + (y")? = -\/[—2(:}2 +(2b)? = 24/ 07 + 2.

Answer: 24/ b2 + ¢2 lu_‘lil;-"s;2 (Option D).

Questions5

A normal is drawn at a point P(z, y) of a curve y = f(z). The normal meets the X axis at
Q.1(PQ) = k. (k is a constant ) Then equation of the curve through (0, k) is MHT CET 2025 (19 Apr
Shift 2)

Options:

Az’ 4yt =K
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B. (1+k)z? +y? =K’
C.a?+ (1+k2) v = k2
D. 2% 4 2y* = 2k*

Answer: A

Solution:

Let P(z,y) beony = f(x).

Slope of the tangent is ' = :f—:i so slope of the normal is —1|.r"_1,r’.

The normal through (:a:, y) meets the x-axis at (). The distance

PQ — ‘/( il )2+y2 = lylv1+ ()2

—1/y'

Given P(Q = k (constant),
WIVI+ WP =k = o (1+@)°) =&

Solve:

y? - d?:l'_- kz—yz.

Integrate:

Through (0, k) gives C' = 0, hence

ey

Question56

The equation of tangent to the curve y = cos(z + y) where —27 < < 27 and which is parallel to
the line z + 2y = 0, is MHT CET 2025 (19 Apr Shift 2)

Options:
A2x+4y+7m=0
B.2z+4y—7=0
C2x+4y—3r=0
D.2z —4y+37=0
Answer: B

Solution:
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Given y = cos(z + y).
Differentiate implicitly:

dy —sin(x + y)
T ode T 1+sin(z+y)

For the tangent to be parallel to & 4 2y = 0 (slope —é):

—sin(x + 1
1‘[7?4') =—— = sin(fe+y)=1
1+ sin(z + y) 2

Sox +y = § + 2km and then

y = cos(z +y) = cos(;—r + Qkﬂ-) =10.

With — 27 < & < 2wz = %or—‘%’r.

The tangent line (slope —%] through (3, [l) is

y=—

2x + 4y — « = (| (opticn B).

3
LeoT) e 20 v 0
5(1—5) — 2r+4y —m7=10.

Questions7

If the tangent at (1, 7) to the curve > = y — 6 touches the circle 2> + y? + 16x + 12y + C = 0, then
C = MHT CET 2025 (19 Apr Shift 2)

Options:
A.85
B. 95

C. 185
D. 195

Answer: B

Solution:

Slope of the parabola £ = y — 6 is :f—:‘f = 2x.

At (L, 7):slope = 2. Tangentlinery — 7 = 2(z — 1) = y = 20 + 5 (e, 22—y + 5 = ().

Circlezaz? + 92 + 162 + 12y + C =0 = (z +8)2 + (y + 6)? = 100 — C.

Center (—8, —6), radius 4/100 — C.

Distance from center to the line 2z —y + 5 = O

2(-8)— (-6)+5| |-16+6+5 .

V2 (- V5
For tangency, this distance equals the radius:

V100 - C = v5 = 100 - C =5 = C = 95.

Answer: C' = 95.

Question58

If two curves 2> — 4y% = 2 and 822 = 40 — my? are orthogonal to each other then m = MHT CET
2025 (19 Apr Shift 2)

Options:
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Answer: B

Solution:

m = 16

For the curves

x
Cr:al—dyt=2 = ¢ =—,
4y
S
Co: 8zl +my’ =40 = o = ——.
my
Orthogonal intersection = myms = —1L:
x B 22 227
—[-=]=-1 = =1 = m=". (1)
dy my my? ¥
letr = ;';—, From Cpa? —dy® = 2 = ¢? = %
Plug inta Cla:

[

)

2
822 + my? = 40 = y*(8r + m) = 40 = —4(87- +m) =40 = m = 12r — 80.  (

From (1): . = 2r. Equate with (2):

2r = 12r — 80 = r = 8 = m = 2r = 16.

Questions9

A population p(t) of 1000 bacteria introduced into a nutrient medium grows according to the
relation p(t) = 1000 + %% The maximum size of this bacterial population is MHT CET 2025 (19

100+t
Apr Shift 1)
Options:
A. 1100
B. 1250
C. 1050
D. 950

Answer: C

Solution:
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1000¢
100 + ¢2°

t

p(t) = 1000 +

Maximi ) = ———:
aximize f(t) 100+ 12
100 — ¢
10 1
er'rlx - % - %

Hence pyax — 1000 + 1000 - % = 1050.

Question60

By dropping a stone in a quiet lake, a wave in the form of circle is generated. The radius of the
circular wave increases at the rate of 2.1 cm/sec. Then the rate of increase of the enclosed circular

region, when the radius of the circular wave is 10 cm, is (Given ™ = 2—72) MHT CET 2025 (19 Apr

Shift 1)

Options:

A. 66 cm?/ second
B. 122 cm?/ second
C. 132 cm?/ second
D. 110 cm?/ second
Answer: C
Solution:

Area A = 1,

dA dr 22 ) . o
=2mr— =2 —-10-2.1 = 132 cin*/s.

dt dt 7 !

Answer: 132 cm?/s (Option C).

Question61

The angle between the curves zy = 6 and 2%y = 12 is MHT CET 2025 (19 Apr Shift 1)

Options:

-1 i
A. tan i

B.tan! 13—1

-1 2
C.tan™" {7

D.tan ' L1

11
Answer: A

Solution:
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6
ry =6 =y = —}. J:2y =12

Intersection: &> - ? =12=a=2 y=23

Slopes:
o Forzy=6y+axy =0=19y = —l—’f = —% = m.
o Forzly =12:2zy+ a2y =0 =y = —% = —3 = ms.
Angle between tangents:
my —my |-3+ 3 3 3
tand — = 3 R TErTE
1+ mymso 1+ {_E (—3) 5 11

3
) = tan 1(—)
11

Question62

In the mean value theorem, f'(c) = w, ifa =0, b= 7 and f(z) = z(z — 1)(z — 2), then the

value of ¢ is MHT CET 2025 (19 Apr Shift 1)

Options:

A1- YD
B.1- Y1

6

c1-¥2
D.1+ Y2
Answer: C
Solution:

flz)=z(z— 1)z —2)=2" —32% + 2z = f'(z) = 3% — 6z + 2.

on[0,4].
f0)—fle) fFR)-FO) i-3+1 } 3
- 1 - 1 -1
!i) — il 3 5 3 4
so f'(c) = }
3 24 + 44/21 /21
3 —6e+2=" = 127 —24c+5=0 = ¢= """ 1+ .
4 24 6

Only e £ (0, %] is valid:

Question63

The rate of change of the volume of a sphere with respect to its surface area, when its radius is 2 cm,
is cm?/cm?. MHT CET 2024 (16 May Shift 2)

Options:

A. 0.1
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B.0.5

C.1
D.2
Answer: C
Solution:
Volume of sphere (V) = gmr3Surface area of sphere (A) = 47r?
A% dA
E = 4:71'7"2 and E = 8nr
av
av. = & Amr? T
dA i - 8 2
dv 2
(d—A>r_2 =5 = 1 cm?®/cm?
Question64

Water is being poured at the rate of 36 m? /min into a cylindrical vessel, whose circular base is of

radius 3 meters. Then the water level in the cylinder is rising at the rate of MHT CET 2024 (16 May
Shift 2)

Options:

A. 47 m/min
B. % m/min
C. & m/min

D. 7 m/min

Answer: B
Solution:
dVv
T 36 m®/min, radius (r) = 3m
Volume (V) = 7r? h
dv.  ,dh
dat - de
dh
— 27
=36 = 7 X (3) I
N dh 4 /mi
G = 5 m/min
Question65
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If f(z) = 2SRIHDOST 44 Gocreasing for all z, then MHT CET 2024 (16 May Shift 2)

csinz+dcosx
Options:
A.ad —bc >0
B.ad —bc <0
C.ab—cd >0
D.ab—cd <0

Answer: B

Solution:

asinz + bcosz
flz) = —/—m———
csinz +dcosz
f(z) will be decreasing, if f'(z) < 0
1

(csinz + dcos z)? [(esinz + d cos z)(acosz — bsin )

—(asinz +bcosz)(cosz —dsinz)] < 0

= acsinz cos z — besin® z + ad cos® =
— bd sinz cos z — acsinz cos & + ad sin® z

—becos? z + bdsinz cosz < 0

= ad (sin” z + cos® z) — be (sin2$+c052m) <0
=ad—bc <0

Question66

The equation of the normal to the curve y = z log x parallel to 2x — 2y + 3 = 0 is MHT CET 2024
(16 May Shift 2)

Options:

Az +y=3e">
B.z —y=3e?
C.x—y=3e
D.z +y= 3¢’
Answer: B
Solution:
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y==zlogz...(i)
dy
4z = 1+logz 1
1

Slope of the normal = g W

Slope of the given ling is 1.

Since the normal is parallel to the given line.

l —_
B 1+logz -
= logzr = -2
—zr—e?

y=—2"2

_[From (i)]
Equation of the normal at (e_z, —29_2) is

y+2i=1(z—e?
=y+2l=x—0c?2

:>a‘:—y:3e-_2

Question67

If £ = —1 and -z = 2 are extreme points of f(x) = alog|z| + Bz + x, then MHT CET 2024 (16
May Shift 2)

Options:

Aa=-6,=1

Answer: C

Solution:

According to the given condition, f'(—1) = 0 and f'(2) = 0 f(z) = alog|z| + Bz® + =

. flz)=5+2Bz+1

L f(-1)=0=>a+28=1...(3)
and f'(2) = 0 = a + 88 = —2...(ii)

From (i} and (ii), we get

cr:?andﬁ:_?l

Question68

If 9 denotes the acute angle between the curves y = 10 — 2 and y = 2 + 22, at a point of the
intersection, then | tan 6| is equal to MHT CET 2024 (16 May Shift 1)
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Options:
AL
B. &

4
C. 3
D. L
Answer: A

Solution:

y=10—2%..(i)
y=2+2%. (i)
Solving (i) and (i), we gety = 6

From (i}, 6 = 10 — 2 = x = 42 Differentiating (i) w.rt. z, we get

Differentiating (i) w.rt. x, we get

by o, (ﬂ) — 4
dz dz (~2.6)

: | 4-(4 ] | 8 8
. tan9_‘1+4(_4)‘— _15<:>|tan9|_ﬁ
Question69

If y = alog z + bz? + z has its extremum values at z = —1 and = = 2, then MHT CET 2024 (16
May Shift 1)

Options:

Aa=2b=-1

Ca=-2,b=1
_ 1

D.a= 2, b= 3

Answer: B

Solution:
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y—alogz + b2’ +z

=2 12bz+1
dy _ _
:>&EL}J_—3—2b+1_D

=a+2b=1.(i)
am(%) — 2 44b4+1=0
T I:Q

= a+8b+2=0...(ii)
Solving (i) and (i), we get

1
ﬂ-:Q,b:—E

Question70

The set of all points, for which f(z) = z?e~? strictly increases, is MHT CET 2024 (16 May Shift 1)
Options:

A. (0,2)

B. (2, 0)

C. (—2,0)

D. (—o0, 00)

Answer: A

Solution:

f'(z) = 2ze* —2?e* =z *(2 — x)

Since fis increasing, f'(z) > 0

=ze T(2—1z) >0
=z(2—z)>0
=0<z<2

=z <(0,2)

Question71

An open tank with a square bottom, to contain 4000 cubic cm . of liquid, is to be constructed. The
dimensions of the tank, so that the surface area of the tank is minimum, are MHT CET 2024 (15
May Shift 2)

Options:

A. side of square bottom = 40 cm, height = 10 cm.
B. side of square bottom = 20 cm, height = 10 cm.
C. side of square bottom = 10 cm, height = 40 cm.
D. side. of square bottom = 5 cm, height = 160 cm.

Answer: B

Solution:
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Let x be the length of the side of square bottom, h be the height, V be the volume and A be the surface
area of open tank.

Then,

V = 22 h = 4000...(4)
A=z4+4zh . (i)
From (i),

h _ 4000

Fd

Substituting the value of h in (i), we get

16000
A=+ ——
T
dA _, 16000
dz z?

N - dA
A'is minimum, if 2= =0

gy 16000 _,
T2

= z% = 8000
= x =20
d’A 32000

Noxv;F:2+ .

:;(ddﬁ) —6>0
T =20

A is minimum when £ = 20 cm.

h— 4000 _ 4000 _ 40

s 200 cm

Question72

The function f(z) = 223 — 922 4 12z + 2 is decreasing in MHT CET 2024 (15 May Shift 2)
Options:

Al<z <2

B.z<lorz >2

Cz<—-lorz > -2

D.-2<z<-1

Answer: A

Solution:

f(x) = 223 — 92° + 12 + 2

f'(x) = 62> — 18z + 12

= 62> — 18z +12<0
=22-32+2<0
=(z—1)(x—2)<0
=z € (1,2)

For decreasing function, f'(z) < 0
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Question73

Iff(z) = x3 — 102> + 200z — 10, then MHT CET 2024 (15 May Shift 1)
Options:

A. f(z) is decreasing in (—oo, 10] and increasing in [10, 00)

B. f(z) is increasing in (—oo, 10] and decreasing in [10, co)

C. f(z) is increasing throughout real line

D. f(z) is decreasing throughout real line

Answer: C

Solution:
f(z) = «* — 102% + 200z — 10

= f'(x) = 3z% — 20z + 200
= 322 — 20z + 200 > 0

(22
T T+

200 N 100 100 -0
3 3 9 9
: S 10\? 500
For f(x) to be increasing f'(x) > 0 ~3l(z-—=) 22 >0
3 9
10\> 500
3l — == — >0
= (m 3 ) + 3 >

Always increasing throughout real line.

Question74

Twenty meters of wire is available for fencing off a flower-bed in the form of a circular sector. Then
the maximum area (in sq.m) of the flowerbed is MHT CET 2024 (15 May Shift 1)

Options:
A. 30
B. 12,5
C.25
D. 10

Answer: C

Solution:

Total length of wire = r 4+ 7 4+ 76

=20 =2r4rf

20 —2r
= 0=
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. dA
For maximum area, 5~ =0

=10—-2r=20
=r=2>5
d’> A

=-2<0
d.[‘g

Area is maximumatr = 5

Maximum area = 10(5) — 5°
= 50 — 25 = 25sq. m

Question75

A ladder 5 m in length is leaning against a wall. The bottom of the ladder is pulled along the ground
away from the wall, at the rate of 2 m/sec. How fast is the height on the wall decreasing when the
foot of the ladder is 4 m away from the wall? MHT CET 2024 (15 May Shift 1)

Options:

A. % m/sec
B. % m/sec
C. % m/sec
D. % m/sec
Answer: D

Solution:

In right angled AAOC,

e’ +y” = (5)°
N

Differentiating w.r.t. t, we get

dy dz
Qyﬁ = —Qa:E
dy =z de
dt gy dt
—T dzx
B 52 — g2 dt
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(@) — - -(2)
dt /., 25-16
—8
=3 m/sec
Thus: the height on the wall is decreasing at the rate of % m/sec

Question76

The approximate value of 3%°°!, if log 3 = 1.0986 is MHT CET 2024 (15 May Shift 1)
Options:

A. 9.00898

B. 9.0989

C. 9.0898

D. 9.00989

Answer: D

Solution:

Let f(x)
oo =3
f'(z) =3%log3

Here, a = 2 and h = 0.001

f(a+h) ~ f(a) + hf'(a)
~ f(2) + (0.001) + f'(2)
~ 3% + (0.001) (3”log 3)
~ 9 + (0.001)(9 x 1.0986)

~ 9+ 0.00989
~ 9.00989

Question77

If y = alogz + bz? + z has its extreme values at z = —1 and = = 2, then the value of (% + %) is
MHT CET 2024 (11 May Shift 2)

Options:

A —

w3

Get More Learning Materials Here : & m @) www.studentbro.in



Answer: C

Solution:

d a d

_y:_+2bx+1: il =—-a—2b+1=0
dz Wi dz r=——1

=a=—-2b+1

d
and( y> :i+4b+1:0
r=2

dzx 2
—2b+1
:>T++4b+1:0
é—b+4b—|—%=0
-3 ~1
N a b _—17
b a/) 4
Question78

The curve y = az® + bz? + cx + 5 touches the X-axis at (—2,0) and cuts the Y'-axis at a point Q
where its gradient is 3 , then values of a, b, c respectively, are MHT CET 2024 (11 May Shift 2)

Options:
A.3,—3,-3
B.-2 13
C.—3,-3,3
D.—3,3,-3
Answer: C
Solution:
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y = az® + bz’ + cx + 5 touches X-axis at (-2, 0)
=0=—-8a+4b—2c+5
= 8a — 4b+ 2c = 5...(1)

Also, it cuts Y-axis at a point Q

Put z = 0 in the equation of curve, we gety =5

Q=(0,5)
y=az’ +bz’ +cx+5
d

y 3
-, = Jaz +2bz+c

(% ) Q(0,5) =3

= 3a(0)?+2Db(0) +c=3

=c=23
Equation (i) becomes,

8a—4b+6=5
= 8a —4b+1 =0...(i1)
Option (C) satisfies equation (i)

Option (C) is correct

Question79

The maximum value of the function f(z) = 2z® — 152 + 36z — 48 on the set
A = {z|z* + 20 < 9z} is MHT CET 2024 (11 May Shift 2)

Options:
A.-16
B.-7

C. 16
D.7

Answer: D

Solution:

Let f(z) = 22% — 1522 + 36z — 48

f'(z) = 622 — 30z + 36 =0 at x = 3,2
£"(z) = 12 — 30
A={z|2>—92+20<0}=[4,5]

2,3¢ A

Atz =4,f(x) = —16and at ¢ = 5,f(z) =7
Maximum value of f(z) isat z = 5

Maximum value of f(x) is 7.

Question80
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If the normal to the curve y = f(x) at the point (3,4) makes an angle of (%T“) with the positive X -
axis, then the value of f'(3) is MHT CET 2024 (11 May Shift 2)

Options:
A. -1
3

B. -3

4
C. 3
D.1
Answer: D
Solution:

—1

dy
dzx

Slope of the normal =

3 -1
= tan =

o)
dz (3,4)

d
:»(—y> —;
dz /(3.4

1

= f'(3) =
Question81
Letf(z) = = , ¢ € R where a, b, d are non-zero real constants. Then MHT CET

. d—z
varta L Jp2(doa)y
2024 (11 May Shift 2)

Options:

A. f' is not a continuous function of z.

B. fis neither increasing nor decreasing function of z.
C. fis an increasing function of z.

D. fis a decreasing function of x.

Answer: C

Solution:
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T d—=z

fa) = ——— -
vaits g d-ap
] 3 _zx2r
T P
' N a’ +z?
2(d—x)?
(—1) b2+(d_=}2+21,-"m
[b*+(d—z)?]
a’+z?—z? — [#*+(d—z)*] +(d—z)’

T (@)@ [Brd o)l /PR

a? b2
= -+ 3
(32+$2)? b2+(d—$)2i|z
>0 VzeR

f(z) is an increasing function of z.

Question82

If f(z) = 23 — 622 + 9z + 3 is monotonically decreasing function, then z lies in MHT CET 2024 (11
May Shift 1)

Options:
A. (3,00)
B. (1,3)
C.[3,00)
D. [0, 3]
Answer: B

Solution:

f(z) = 23 — 62° + 9z + 3
f'(z) = 322 — 122 + 9
f'(z) <0
=32 — 122 +9 <0
Since f(x) is monotonically decreasing, = z% — 4z + 3 < 0
= (z—-3)(zx—1)<0

=z € (1,3)
Question83
If equation of normal to the curve z = t,y =t — ﬁ att = 4is MHT CET 2024 (11 May Shift 1)
Options:
A . 8x + 2y =23
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B. 34z — 8y = 40
C. 8z + 6y = 37
D. 8z + 34y =135
Answer: D

Solution:

_ _ 41
z=vVihy=t——

— p,2 1 _ _ T

y=z"—_ att=4,r=2andy=

dy _ 1
E_Qm_'_zz

Slope of the normal at t = 4 is ———— = —

(@ 7

Required equation is (y— %) = ;—:(a‘: —2)ie, 8z +34y =135

Question84
The approximate value of (3.978)% is MHT CET 2024 (11 May Shift 1)
Options:
A.7.934
B. 8.934
C.17.022
D. 8.866°
Answer: A
Solution:

Let f(x) = z?

3
f'(z) = Ew%
Here,a =4, h = —0.022
3

£(3.978) = (4)2 = —0.022 x 5 % (4)3

=8—-0.033 x 2

= 8 — 0.066 = 7.934

Question85

The rate of change of the volume of a sphere with respect to its surface area, when its radius is 2 cm
,is MHT CET 2024 (11 May Shift 1)

Options:
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A.0.1 cm?/cm?
B. 1 cm?®/cm?
C.1cm?/cm?
D. 2 cm®/cm?
Answer: C

Solution:

Volume of sphere (V) = 5 ar®

03 |

Surface area of sphere (A4) = 47r?

av da
&L — 4ar? and &2 = 8t
dr dr

(ﬂ (%) A2 r
dA )~ (aa) 8 2
v (%)

a)hz =1 cm®/cm?

Question86

The distance ' s ' in meters covered by a body in ¢ seconds is given by s = 3t — 8t + 5. The body
will stop after MHT CET 2024 (11 May Shift 1)

Options:

A. 1 sec

3
B. z5€ec

4
C. 385€ec

D. 4 sec

Answer: C

Solution:

s=3t2 _8t+5

ds

when body stops, % =0

6t —8=0=>t=12

Question87

The volume of a ball is increasing at the rate of 47cc/sec. The rate of increase of the radius, when
the volume is 288mcc, is MHT CET 2024 (10 May Shift 2)

Options:
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A. % cm/sec
B. % cm/sec
C. 6 cm/sec

D. 36 cm/sec

Answer: B

Solution:

Question88

Letf(z) = (z — 1)(z — 2)(x — 3),z € [0, 4], Values of C will be [if L.M.V.T. (Lagrange's
Mean Value Theorem) can be applied]. MHT CET 2024 (10 May Shift 2)

Options:
4-2v3 4423

A ——,—5

6-2v3 6+2v3
3 7 3

6—v3 6+3
3 0 3

B.

C.
D.2-+/3,2+3

Answer: B

Solution:

Lety = (z — 1)(x — 2)(z — 3)

logy = log(z — 1) + log(x — 2) + log(z — 3)

i ot 1 dy 1 1 1
Differentiating w.r.t. x, we gety - =7+t 3t 73
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Fo) =
+ (z —1)(z — 2)

f'(c) = f(4i:g(0) = 67(476) = 3, for ¢ € [0, 4]

(c—2)(c—3)+(c—1)(c—3)+(c—1)(c—2)=3
3c2—12c+11=3
3c2—-12c+8=0

124+/144-96 _ 6+24/3
6 - 3

=(x—2)(z—3)+ (x —1)(z — 3)

Question89

If y = 4z — 5 is a tangent to the curve y? = pz® + q at (2, 3), then the values of p and q are
respectively MHT CET 2024 (10 May Shift 2)

Options:
A =27
B.7,-2
C.2,-7
D.-7,-2
Answer: C
Solution:

y? =pz® +q...(Q)
Differentiating both sides w.rt. z, we get

dy
2y- dr = 3pz’

dy 3p/2’
METIE) (?)
dy ) 3p 4
—_ =— X-=2p
( dz /55 2 3
Since the line touches the curve, their slopes are equal.

Pp=4=p=2
Since (2,3) lieson y? = pz* +q.

9=2x%x84+qg=q=-T7

Question90

The curve z* — 22y? + y? + 3z — 3y = 0 cuts the X -axis at (0,0) at an angle of MHT CET 2024 (10
May Shift 1)

Options:

AT
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w
INTE

C.0

D. I

Answer: A

Solution:
Given equation of curve is
zt —2zy? + 132 + 3z — 3y =0...(d)
Slope of tangent = m = g at (0,0)
Differentiating (1) w.r.to x, we get

4z — 2z -2yL —2(2) + 2y +3-3L =0

dy  4z'-2y°+3
dr ~  dry—2y+3

— _ _A0-2A0+3 3 _
= G0 T W0-2013 3 =1
m=1
tanf =1
0= %

Question91

Water is running in a hemispherical bowl of radius 180 cm at the rate of 108 cubic decimeters per
minute. How fast the water level is rising when depth of the water level in the bowl is 120 cm ? (1
decimeter = 10 cm ) MHT CET 2024 (10 May Shift 1)

Options:

A. 167 cm/s
B. % cm/s
C. 16% cm/s
D. {5 cm/s

Answer: C

Solution:
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Radius of hemispherical bowl (r) = 180 cm

Rate of flow
(%) — 108dm® /min
= 108000 cm® /min
_ 108000 Jsec
60
= 1800 cm?® /sec

Let depth of water in bowl be .

Volume of water in hemispherical
L
bowl (V) = 37 (3r—=x)
V= %;:;2(3 x 180 — z)

V = 180mz? — ga:?'

Differentiating w.rt. x, we get

v dz , dz
av|  dz

T = g (3607 x 120 — 120%7)
z=120

1800 = 22 (360w x 120 — 120%7)
15 = % (3607 — 120x)

z
dt
dr _ _15 1

dt 240  16m

cm/sec

Question92

A point moves along the arc of parabola y = 2z2. Its abscissa increases uniformly at the rate of 2
units /sec. At the instant, the point is passing through (1, 2), its distance from origin is increasing at
the rate of MHT CET 2024 (10 May Shift 1)

Options:

A. 25 units/sec.

V5

18 .
B. == units /sec.
V5 /

C. % units/sec.

18 .
D. & units / sec.

Answer: B

Solution:
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dz Ty
& = 2 units/sec

Given,
Given equation of parabola is y = 252

Differentiating w.r.to ¢, we get

dy dz

Ty =4z x T

dy

T ¥
ol£-1

The distance of point from origin is given by +/z2 + 12

The rate of increasing distance of point from origin

~ 5 (V77)

4
2./z2 +y2 dt

1 dr dy
i . [4z + 2y x 8z]. .. [From(i)

2/ ¢

(22 + 8xy)

Since point is passing through (1, 2)

2+y2)

Rate of increasing distance of point from origin

2(1) +8(1)(2)

V12 2
18 .
= —— units /sec

/5

Question93

The equation of the normal to the curve y = z log x, which is parallel to the line 2z — 2y + 3 = 0, is
MHT CET 2024 (10 May Shift 1)

Options:
A.z+y=3e?
B. z—y=23e2
C.z—y=3e
D.z +y = 3e?
Answer: B

Solution:
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y=xlogz
Differentiating w.r.to x, we get

% =1+logz
Slope of tangent = 1 + log
Slope of given line = 1
Line of normal is parallel to given line

dy

4 =
=1+logz=-1
= logz = -2

2

1

=Tr=e
Substituting z = e~ in given equation,

y==zlogz
—e 2loge?
=272

Equation of line passing through (e‘g, —28‘2) is

y+2 2=1(z—e?)
=z—y=23e"2

Question94

The approximate value of 3 — 2z + 3z + 2 at z = 2.01 is MHT CET 2024 (10 May Shift 1)
Options:

A. 8.07

B. 8.27

C. 8.007

D. 8.17

Answer: A

Solution:
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f(z) =z 222 13z 42
f'(z) = 32> —4z 4 3
Here,a=2, h=0.01

f(a) = (2)° —2(2)* +3(2) + 2
—8 84642
=8

f'(a) =3(2)* —4(2) +3
=12-8+3
=7

f(a+ h) = f(a) + hf'(a)
=8+ (0.01)7
=8+40.07
—8.07

Question95

The function f(z) = 223 — 6z + 5 is an increasing function, if MHT CET 2024 (09 May Shift 2)
Options:

Al0<z<l1

B.-1<z<«l1

Cz<—-lorz>1

D.-l1<z<—-%

Answer: C

Solution:

f(z) =22° — 6z +5
f'(z) = 62° — 6
=622 -6>0=(z—1)(z+1)>0

For f(z) to be increasing, f'(z) > 0
=z>lorzx < —1

Question96

A square plate is contracting at the uniform rate 3 cm?/sec, then the rate at which the perimeter is
decreasing, when the side of the square is 15 cm , is MHT CET 2024 (09 May Shift 2)

Options:
1
A. 5 cm/sec

B. £ cm/sec

(SN

1

C. i cm/sec

D. 2 cm/sec
© 10

Answer: B
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Solution:

Let A, P and X be the area, perimeter and length of side of square respectively at time ' £ * seconds.

Then,
A=X2 P=4X

Differentiating w.rt. t, we get

o _, 1 d
dt — o/A dt
_ 2 dA
X dt
2
:%cm/sec

side = 15cm

aa )
& — 3cm?*/sec

Question97

A poster is to be printed on a rectangular sheet of paper of area 18 m?. The margins at the top and
bottom of 75 cm each and at the sides 50 cm each are to be left. Then the dimensions i.e. height and
breadth of the sheet so that the space available for printing is maximum, are respectively.
MHT CET 2024 (09 May Shift 2)

Options:

A. 243 m, 3v/3m
B.3v3m,2v3m
C.3m,6m
D.6m,3m
Answer: B

Solution:

r'a'S cm

150 50
cm cmy

r';'5 cm
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Let height and breadth of the sheet be "' m and ' = ' m respectively.

zy = 180000 cm?

180000
Yy=—"2

The area available for printing is

A= (y— 150)(z — 100)
( 180000

- 150) (z — 100)

= 180000 — 18000000 150z — 15000
z

= 165000 — 150z — w

— 0 _ 150 4 18000000
=0=z? = 8800 — 120000
z = 2004/3 cm
Y= % — 300+/3 cm
d* A —36000000
NOW: dzz — P

Vb oglggls

Atz = 200v/3 cm, 2 < 0
Area is maximum at £ = 200,/3 cm and y = 300,/3 cm

y=3y3mandz =23 m

Question98

The approximate value of (3 - 978)3/2 is MHT CET 2024 (09 May Shift 2)
Options:

A.7.096

B. 8.096

C.7.934

D. 8.934

Answer: C

Solution:
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Let f(z) = 22

f'(z) = 323

Here,a=4and h = —0.022.

fla)=f@) =4 =3

Flo) = £(8) = 3 (@)} =3
fla+H) ~ f(a) + hf'(a)

~ 8+ (—0.022)(3)

=~ 8 — 0.066

= 7.934

Question99

The equation of the tangent to the curve z = acos® 6,y = asin®§ at § = 7 is MHT CET 2024 (09
May Shift 2)

Options:
Azt+y= %
Bz+ty=73
Czt+y= 235
D.z+y=%
Answer: A
Solution:

z = acos® # and y = asin® @

] d
9z _ _3acos? fsinf and =2

_ in2
Tl —7 = Jasin O cosd

4 dy
gy _ B _
& — & — —tan#

(%)(azg) =1

Atg =1

. a a -
Equation of the tangent at (zﬂ’ 2&) IS

- 2?/5 - (3_2;:/5)

= T+y=

sl

Question100

The population of a town increases at a rate proportional to the population at that time. If the
population increases from 40 thousand to 80 thousand in 40 years, then the population in another 40
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years will be MHT CET 2024 (09 May Shift 1)
Options:

A. 180000

B. 128000

C. 160000

D. 256000

Answer: C

Solution:

Let p be the population at time t years.
dp _
Then - =kp

dp __
:>?_kdt

Integrating on both sides, we get
logp=kt+c
whent = 0,p = 40000
log 40000 =0 +¢
= ¢ = log 40000

log p = kt + log 40000

P ) _
= log ( 20000) — X
When t = 40 years, p = 80000

80000

1

k=—log2
= 10198
P Y _ 1
103(40000) = plog2 xt

Population after another 40 years, i.e., t = 80 years, we have

P 1
log(—P ) = 2 log2 x 80
03(40000) a0 8<%

=2log2

p
=]
% 10000

P
~ 20000 —
— p = 16,0000

Question101

Let C be a curve given by y(z) = 1+ 4z — 3,z > %. If P is a point on C, such that the tangent at
P has slope %, then a point through which the normal at P passes, is MHT CET 2024 (09 May Shift

1y

Options:
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A.(1,7)

B. (3,—4)
C.(4,-3)
D. (2,3)
Answer: A
Solution:
ylz) =1+ ,/M4z -3
dy 4 B 2
dz 2,4z -3 4z —3
-2 __2
4r — 3 3
=x=23
.‘ y — 4

Equation of normal is

=2y—8=-3x+9
=3z 4+2y—17=0

Option (A) i.e., (1, T) satisfies above equation.

Question102

If f(z) = 5% (z > 0), then it is increasing in MHT CET 2024 (09 May Shift 1)

Options:

A. (0,e)

B. (e, 0)

C. (0,00)

D. (—o0, )
Answer: A

Solution:

_logz

f(z) =
, 1 logz 1-—logz
f(=) = 2 2 x?

For f(z) to be increasing, f'(z) > 0

T

=1l-logz>0=1>logz=e>z

f(z) is increasing in the interval (0, e).

Question103
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The maximum value of 10% is MHT CET 2024 (09 May Shift 1)
Options:

A.e

B. 2e

ct

D. 2

Answer: C

Solution:

Letf(z) = 2% = f'(z) = L — =&

I 72
For maximum or minimum value of f(x),

f'(z) =0
1-—1
N 0g. T

72
log, £ = 1 or z = e, which lie in (0, 00).

2

dy 1 L
Forx =e, = w which is -ve .
y is maximum at ¢ = e and its maximum value = 1°f° =<
Question104

If the curves y? = 6z, 92> + by? = 16 intersect each other at right angles, then the value of b is MHT
CET 2024 (09 May Shift 1)

Options:
9
A 5
B.6
C.7
7
D. 3
Answer: A

Solution:
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y’ = 6z..(3)
dy dy 3

Also, 927 4+ by® = 16

d
:>18;t:+2byd—g:0

dy_ s
dz =~ by

As given curves intersect each other at right angle, their tangents also intersect at right angles.

3 —Oz

v by =-1
= = y? =27z
@i
=

) = b(6z) =27z

9
b= 2

Question105

If Mean value theorem holds for the function f(z) =
values of c as per the theorem are MHT CET 2024 (09 May Shift 1)

Options:

A4
A.2:|:\/5

2
B.2:|:\/§

C.2++2
D.2++/3
Answer: B
Solution:
flz) =(z — 1)(z — 2)(z — 3)
fd) =(4—-1)(4—-2)(4-3)
f(4) =6
f(0) =(0—-1)(0—-2)(0—3)=—

Using LMVT

, 1) (0 6 (-6
f(c):f(]'ﬂ)_{_)zs

4-0 4

f'(c) =3...(Q)
Now, f(z) = (z — 1)(z — 2)(z — 3)
=z -6z + 11z — 6

L fl(z)=32"—12z+11
f(c)=3
=3¢ —12¢+11=3
=3c? —12c+8=0
— 12488 _Qi—gf _oy 2
-6 V3

[From (i}]
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Question106

The approximate value of tan_1(0.999) is (use 7 = 3.1415 ) MHT CET 2024 (04 May Shift 2)
Options:

A.0.7843

B. 0.7849

C.0.7847

D. 0.7851

Answer: B

Solution:

Let f(z) = tan 'z

1
L ()= ——
(@) 1+x2
Here,a =1and h = —0.001

r

fla+h)~ fa) +h

‘-_h
_—

a)

-1 ~FL 1
tan"*(0.999) ~ 4 + 3= (~0.001)
_m  0.001
T4 2
™

i 0.0005

~ 3'1;‘15 ~ 0.0005

= 0.7849
Question107
Aladder 5 m long rests against a vertical wall. If its top slides downwards at the rate of 10 cm/sec.,
then the foot of the ladder is sliding at the rate of m/sec, when it is 4 m away from the wall.

MHT CET 2024 (04 May Shift 2)
Options:

A.0.75

B.7.5

C. 0.0075

D. 0.075

Answer: D

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



X +B +X

According to the figure, 22 + 32 = 25

Atz=4,y=23
Differentiating (i) with respectto 't ', we gat

dz dy
QII +2y-E—U

de  dy
T - Vi
de  —y dy -3 B
E ?E— 1 X( 0.13—0.075

Question108

The equation of the tangent to the curve y =1 — e7 at the point of intersection with Y -axis is MHT
CET 2024 (04 May Shift 2)

Options:
Ax—-3y=0
B.z+3y=20
Cz+2y=0
D.3z' +y=0
Answer: B
Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



Given equation of curve is
y= l—e%...(i)

Since, curve intersects Y-axis, ¢ = 0

=

:1—e :1—]_

=y=0
Tangent to the curve passes through origin
dy
Slope of tangent = %

Differentiating (i) w.rto &, we get

o
dy —e¥ —1
> (#)ey=F =7
dx (0,0) 3 3
Equation of tangent is

-1

=3Jy=—-=
=zr+3u=0

Question109

If f(z) = (sin’z + cos?z) ,0 < z < 5 then the function has minimum value atz =

. MHT CET 2024 (04 May Shift 2)
Options:

A.0.7934, T

Answer: B

Solution:
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f(z) =sin*z 4 cos’z
= (sin® z + cos® a‘:)2 —2sin?zcos?z
1
=1— —(sin2z)®
2(3111 x)

Since 0 < sin®2z < 1

0> —2sin®2z > —2

(=]

:>1+0T31—%si11223:21—%

1
=1= sin*z + cos'z = 2
=1- l(si112:t:)2 _1
2 2
= (sin2z)? =1
2
= (sin2z)? = (sing)

W
=2r=—
T=3

m
= r = —
4

Question110

log, (7+x)
log, (e+z)

The function f(z) =

Options:
A. increasing on (0, 00).
B. increasing on (0, %), decreasing on (%, oo).

C. decreasing on (0, 00).

D. decreasing on (0, =), increasing on (£, 00)

is MHT CET 2024 (04 May Shift 1)

Answer: C
Solution:
In(m+ =z
Let f(z) = Infr + z)
In(e + )
¢ In(e + z) x nix —In(7m + ) x eim
€Tr) =

[In(e + z)]?

(e+z)In(e + z) — (7 + z) In(7 + )

In(e + 2)]? x (e + z)(7 + )

= = f'(z) <O0forallz >0
f(x) is decreasing on (0, c0).

Question111
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The sum of intercepts on coordinate axes made by tangent to the curve \/z + ,/y = \/a is MHT
CET 2024 (04 May Shift 1)

Options:
A a
B.2a
C.2//a
D. v2a

Answer: A

Solution:

VE+i= @

Differentiating w.rt. &, we get

2,1 4y
2.z 2,/y dr

.ody y
Slope of the tangent is =="Vz

Equation of the tangent at (z1,11) is

(¥ — ) =—\/§(x — 1)

VEY+ JIE = T + ST
JET+ /Ty = /i (/3 + )
VI + /Y = /EE

I

+—L_ 1
VTia L\ /ha
". z-intercept + y-intercept = \/E(\/Tl—i— \/’yf)
= ‘/5 x \/5 =a
Question112

A wire of length 2 units is cut into two parts, which are bent respectively to form a square of side x
units and a circle of radius of r units. If the sum of the areas of square and the circle so formed is
minimum, then MHT CET 2024 (04 May Shift 1)

Options:

A2z = (m+4)r
B. (4 —mz =7t
Cz=2r
D.2z=r
Answer: C

Solution:
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Perimeter of the square — 4x
Perimeter of the circle = 2aT

4z 4+ 27r = 2 )

EPN (

2r4mr=1=r="12% (@)
Sum of the areas (A) = z? + #r?

2
A=z —i—?r(%)
_[From (i)
A=z 2(1-2z)?

Differentiating Aw.rt x, we get

dA 2 d* A 8
E=0=>2:1‘,—£—|—8—$=0

dz T T

= 2r+8)z=4

= (m+4)z=2

== T+ 4

Area is minimum when £ = —2—
m+4

. 2 . - .
Substituting x = il equation (i), we get

Question113

If sum of two numbers is 3 , then the maximum value of the product of first number and square of
the second number is MHT CET 2024 (04 May Shift 1)

Options:
A6
B.4
C.5
D.3

Answer: B

Solution:
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Let the two numbersbe aand b .

a+b=3
b=3—a...(i)

Product of first number and square of second number (p) = ab®

p=a(3—a)’
...[ From (i)]

. p=09a—6a®+a’...(ii)
dp

— 2
2 = 9-12a+3a
d’p

Now, 3—::0:>332—12a+9:[]

= (3a—9)(a—1)=0
=a=30ra=1

iy d*
Pl =6>0and 22| =-6<0
dda” |,_g da® [,

Maximum value of pisata =1
Maximum value of the product = 4

_[From (ii)]

Question114

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 the time t, in which 99%
of the moisture will be lost, is MHT CET 2024 (04 May Shift 1)

Options:

2log 10

A. log 2

log 10

B. log 2

3log10
* log2

Answer: A

Solution:
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Let y be the amount of moisture at time t .

dy

3=

ﬁﬁ:—adt
y

Integrating on both sides, we get
fd—;' =—a[dt

logy = —at +c¢
whent=0,y=1

From (i), we get
c=10.()
whent=1,y=0.5

From (i) and (i), we get

log(0.5) = —a
a—log2

From (i), (i) and (i), we get
logy = —(log2)¢
When 99% of the moisture will be lost,
y=0.01
log(0.01) = —(log 2)¢

+— 2log 10
log2

Question115

If f(x) = 2* + ba? + cz + d and 0 < b? < ¢, then in (—co, co) MHT CET 2024 (03 May Shift 2)
Options:

A. f(z) is strictly increasing function

B. f(z) is bounded

C. f(z) has a local maxima

D. f(z) is a strictly decreasing function

Answer: A

Solution:
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flz)=2z*+bz’ + ez +d
fl(z) =32 +2bx + ¢

Now its discriminant = 4 (b* — 3c)
=4(b* —c) —8c<0,asb’ <candc >0
= f'(z) > 0forallz c R

= fis strictly increasing on R.

Question116

The minimum value of the function f(z) = 223 — 152% + 36z — 48  on the set
A = {z | z* + 20 < 9z} is MHT CET 2024 (03 May Shift 2)

Options:
A.-16
B.-7

C. 16
D.7

Answer: A

Solution:

A={z|2*+20 <9z}
={z |z’ -9z +20 <0}
—{z|(z—4)(x—5) <0}
A ={4,5}
f(z) = 2z° — 152% 4 36z — 48
f'(z) = 6z — 30z + 36
=6 (z° — 5z +6)
=6(r—2)(x—3) < 0Vx € (4,5)

f(z) is strictly increasing in the interval (4, 5).

Minimum value of f(z) when z € (4,5) is

£(4) = —16

Question117

The value of ¢ for which Rolle's theorem for the function f(z) = x> — 3z* + 2z in the interval [0, 2]
are MHT CET 2024 (03 May Shift 2)

Options:

A £1
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B. £2

1
C.l:lzﬁ

D. v/3(1++/3)
Answer: C

Solution:

f(z) = > — 32 + 2z
f'(z) = 32° — 6z + 2
Now, f'(c) = 0

=3¢’ —6c+2=0

6 + /12
6
V12

14 YE
¢ 6

1
c=1+—

V3

Question118

If a body cools from 80°C to 60°C in the room temperature of 30°C in 30 min , then the temperature
of a body after one hour is MHT CET 2024 (03 May Shift 2)

Options:
A.42°C
B.24°C
C.48°C
D. 56°C

Answer: C

Solution:
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Let @ be the temperature of the body at any time ' ¢ ".

2 o (6 —30)
< — k(6 - 30)

Integrating on both sides, we get

log(# —30) =kt +C

whent = 0,0 = 80°C
oo log(80 —30) =k(0) +C
= (' =logh0

log(# — 30) = kt + log 50.. . (i)
When t = 30,6 = 60

log 30 = 30k + log 50

= log 30 — log 50 = 30k

= k= log (%)
Equation (i) becomes,
log(8 — 30) = 3—1Dlog(%)t + log 50

when £ = 60 minutes, we have

1 3
log(8 — 30) = ﬁlog(g) x 60 + log 50
log(8 — 30) = 2log (g) + log 50

log(8 — 30) = log(% ® 50)

=60-30=18
= =48°C

Question119

A triangular park is enclosed on two sides by a fence and on the third side a straight river bank. The
two sides having fence are of same length z.The maximum area (in sq. units) enclosed by the park is

MHT CET 2024 (03 May Shift 1)
Options:

A. %x2

B. (/%

2

C. 5z

1
2
D. mz?

Answer: C

Solution:
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Let AABC be on isosceles triangle such that
AB=AC==z

ZABC=/ACB=¢
Draw seg AD 1 side BC at point D .

AABD is a right angled triangle such that
AD = zsinfand BD = zcosd
Similarly, in AACD,
DC =z coséd

in AABC,

Height = AD = zsin#
Base = BC =xcosf +xcosf = 2xcosf

A(AABC) = % X sind x 2z cos O

2
= %(25111 6 cos )

2
= m—sin 20

- - . - . . 2 y
Since, —1 < sin2 - # < 1, for maximum value of sin 28, Maximum area = % sq. units.

Question120

A stone is dropped into a quiet lake and waves move in circles at speed of 8 cm/sec. At the instant
when the radius of the circular wave is 12 cm . how fast is the enclosed area increasing? MHT CET
2024 (03 May Shift 1)

Options:

A. 1807 cm?/sec
B. 1967 cm? /sec
C. 1927 cm? /sec
D. 2007 cm? /sec
Answer: C

Solution:
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_dr_8 /
i cm/sec

Area = A =r7r

dA
: . . ... — =2mdr
Given, the rate of increasing the radius dt

= ‘z—‘? = 27(12)(8)

oo o =12 cm]

2

= 1927 cm? /sec

Question121

A bullet is shot horizontally and its distance S cm at time t second is given by S = 1200t — 15 - t2,
then the distance covered by the bullet when it comes to the rest, is MHT CET 2024 (03 May Shift 1)

Options:

A. 12000 cm
B. 24000 cm
C. 1200 cm
D. 2400 cm

Answer: B

Solution:
s = 1200t — 15¢?
Velocity(v) = § = 1200 — 30t
When bullet stopped, % =0

=t=40
Hence, required distance

= 1200(40) — 15 x (40)? = 24000 cm

Question122

The equation of the normal to the curve z = 0 +sin6,y = 1 + cosf at 6 = 7 is MHT CET 2024 (03
May Shift 1)

Options:
A2x+2y+7=0
B.2z -2y—7=0
Czt+y+m=0

Dz+y—2r=0

Get More Learning Materials Here : & m @) www.studentbro.in



Answer: B

Solution:

z=60+sinf,y =1+ cosf

dr dy .
E = 1+C059?E = —Sln9
dy

dy —sinf

der =~ dz = 1+4cosh
a8

dy —sin(3) -1

dx &:%’: l_i_cos(%) - 1+0 -

m
At = —
2
. 'E—l—l—E —1+cosi—l
e temg =it gy= 2~

Equation of the normal is

Question123

The approximate value of cos (300, 30/ ) is, given that 1° = 0.0175° and cos 30° = 0.8660 MHT CET
2024 (03 May Shift 1)

Options:

A.0.8778
B. 0.7666
C.0.7916
D. 0.8616

Answer: D

Solution:
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cos(30°,30")

Let f(z) = cosz

f'(z) = —sinz

f'(z) = —sinz

Now, 30°30' = 30° + 30’

1 [+]
=307+ (=
+(2)

e 0.02175

30°30" = 30° + 0.00875

Let a = 30° and h = 0.00875
cos(30°,30") = f(a+h)

~ f(a) +hf'(a)

~ £(30°) + 0.00875f (30°)

= cos(30°) — 0.00875 x sin(30”)

= 0.8660 — 0.00875 =< 0.5

~ 0.8616

Question124

The co-ordinates of a point on the curve y = x log  at which the normal is parallel to the line
2z — 2y = 3 are MHT CET 2024 (02 May Shift 2)

Options:

A. (—e72,2e72)
B. (—e2,—2e72)
C. (e7%2e72)
D. (e 2, —2e72)
Answer: D

Solution:

y—==zxlogz
dy .
dz = 1+logz... (i)

Slope of the normal = —

Slope of the given line is 1 .

Since the normal is parallel to the given line.

-1
1+logz
=logz = -2

=r=e>
From (i), y = —2e~2

Co-ordinates of the point are (e%, —2e2).

Get More Learning Materials Here : & @ @) www.studentbro.in



Question125

The value of C for which Mean value Theorem holds for the function f(z) = log, = on the interval
[1, 3] is MHT CET 2024 (02 May Shift 2)

Options:
A.logse
B.log, 3

C. 1log.3
D. 2logse
Answer: D

Solution:

f(z
f(1
1

£(3) =log, 3 and f'(z) = =

By Lagrange's mean value theorem,

log, x

):
)=log,1=0

oy JB) — F(1)

f'le)= — 3.1
%: logcg—(] =c= é = c=2log;e

Question126

The maximum value of the function
f(z) = 32 — 18z® + 27z — 40

ontheset S = {x € R/z? +30 < 11z} is

MHT CET 2024 (02 May Shift 2)
Options:

A.-122

B.-222

C.222

D. 122

Answer: D

Solution:
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S ={z e R/z* +30 < 11z}

2 4+ 30 < 11z

=z’ —11z+30<0
=(z—-5)(z—6)<0
=z € [5,6]

Now, f(z) = 3z® — 18z% + 27z — 40

f'(z) = 9z — 36z + 27

f'(z) =9 (:1:2 — 4z +3)
=9[(z* — 4z +4) —1]
=9(z—-2)?%-9

f'(z) > OVz € [5, 6]
f(z) is strictly increasing in the interval [5, 6]
Maximum value of f(z) when z € [5, 6] is

F(6) =122

Question127

The equation of normal to the curve x = 6 +sin6,y = 1 + cosf at = 7 is MHT CET 2024 (02
May Shift 2)

Options:
A2x+2y—m=0
B.2z—y—7=0
C.2x—2y—7m=0
D.2z4+y—7m=0
Answer: C

Solution:

z=0+sinfandy =1+ cosf

de dy i
45 = 1 +cosfand 5 = —sind
dy
dy an — sin @
dz %‘_3 14cosf
_x
Ato=1

=73 +siny =7 +1land

y=1+cos3 =1

dr (9:%) - 1+cos 5 -
Slope of normal = 1

Equation of the normal at (g + 1,1) is

T
—1=1( ———1)
Y =3
=2y—2=2zr—7w—2
=2r—2y—aw=0
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Question128

The approximate value of /0 - 026 is MHT CET 2024 (02 May Shift 2)
Options:

A.0.2762

B. 0.2963

C. 0.2632

D. 0.2692

Answer: B

Solution:

Letf(z) = Yz ==~

2
f'(z) = %a‘:_E =L
33

Here, a = 0.027 and h = —0.001

f(a) = #(0.027) = (0.027)F = 0.3 and
f'(a) = £'(0.027)
1

3(0.027)%

11
©3(0.09) 027

f(a+h) = f(a) + hf'(a)
~03- 200
~ 0.3 — 0.0037
~ 0.2963

Question129

A spherical metal ball at 80°C cools in 5 minutes to 60°C, in surrounding temperature of 20°C, then
the temperature of the ball after 20 minutes is approximately MHT CET 2024 (02 May Shift 1)

Options:

A. (8.15)°C
B. (11.85)°C
C. (28.15)°C
D. (31.85)°C
Answer: D

Solution:
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Let 8 be the temperature of ball at any time ' ¢".

do
5 < (0-20)
do
= < = —k(6-20),k >0

Integrating on both sides, we get
log |6 — 20| = -kt +¢
whent = 0,6 = 80°

¢ = log 60
log |# — 20| = —kt + log 60...()

Whent = 5,8 = 60°

log 40 = —5k + log 60
= 5k = log 60 — log 40

= 5k = log (%)

1 3

log |6 — 20| = = log(%)t + log 60

_[From (i}]

when t = 20,

= log |6 — 20| = _?11og(3

2)20+10g60

= log |0 — 20| = —4log<%) + log 60

1
= log |0 — 20| =log (;) + log 60

81
= log |# — 20| = log(11.85)
=60 —-20=11.85
= 6§=11.85+20

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

~ log |6 — 20| = log(lﬁ . ﬁ”)

Question130

If Rolle's theorem holds for the function f(z) = z3 + bz? + ax + 5 on [1, 3] withc = 2 + Lg, then
the values of a and b respectively are MHT CET 2024 (02 May Shift 1)

Options:

A.—11,6

B. 11,6

C.-11,-6

D.11,-6

Answer: D
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Solution:

Since f(z) satisfies the Rolle's theorem,

f(1) =£(3)

1+b+a+5=27+9b+3a+5
= 2a+8b=-26

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

f(z) =2* +bz? +az+5
i f'(z) =32 +2bz +a
Now, f'(c) =0

= f' (24—%) =0
:>3(2+%)2+2b(2+%)+a:0

=>3(4+i+1)+4b+2—b+a=0
V3 3 V3

atdbs 2PH2 45

—
5%

2b+
V3
N 2b+12 —0

V3

= b=—-6

= 13+

+13=0 ... [From (i)]

Substituting b = —6in (i), we geta = 11

Question131

The normal to the curve, y(x — 2)(z — 3) = x + 6 at the point, where the curve intersects the Y-axis,
passes through the point MHT CET 2024 (02 May Shift 1)

Solution:
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Given equation of curve

Yyzr—2)(x—3)=z+6

P &
(c—2)(z—3)
2 - 546

Differentiating w.rt. =, we get

dy (3" -52+6)(1) — (z+6)(2z-5)

dz (22 — 5z + 6)°
z? —5z+6— (z+6)(2z —5)
B (22 — 5z +6)°

dy —x?—12z+36
dz (z2 — 5z + 6)°
At Y-axis,z =0

dy  —(0)*—12(0) + 36
dZuz0 (0% —5(0) +6)°
_ 36
= 36
—1

The equation of normal is
y—1=-1(z—0)

ie,z+y=1
Option (B) 1.e,

(%1 %) satisfies above equation

Normal passes through {%, %) .

Question132

If the slope of the tangent of the curve at any point is equal to —y + ¢ %, then the equation of the
curve passing through origin is MHT CET 2023 (14 May Shift 2)

Options:

A y+ze*=0
B.ye* +z=0
C.ye* —x=0
D.y—ze*=0
Answer: C
Solution:
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dy 2

Az - Yt
dy -
#E—l—y—e

IF. —e®™* —¢*

Solution of the given equation is

ye"’:fez-e_zdz-l—c

éyezzfdmic

=y =x+c

Since the curve passes through (0, 0).

0=0+c
=c=0
ye* =z

=yt —z2=0

Question133

The function f(z) = z3 — 6z + 9z + 2 has maximum value when = is MHT CET 2023 (14 May

Shift 2)
Options:
Al
B.2
C.3
D.6
Answer: A
Solution:
f(z) =2° — 6z2° + 9z +2
. f'(z) =32 —122+9
For maximum or minimum,
f’(a:) =0
=327 - 122 4+9=0
=3(z—-1)(z—3)=0
=z=13
Now, f"(z) = 6z — 12

£(1) = —6 <0

f(z) is maximumat z = 1.

Question134
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If y = 4z — 5 is a tangent to the curve y> = pz® + q at (2, 3), then p — q is MHT CET 2023 (14 May
Shift 2)

Options:
A5

B.5

C.9

D.-9
Answer: C

Solution:

v =pz*+q...(i)

Differentiating both sides w.rt. x, we get

Slope of the liney =4z — 5is 4 .

Since the line touches the curve, their slopes are equal.
2p=4=p=2

Since (2, 3) lies on y2 = pz® 4+ q.

L 9=2x84q¢q=q=-T
. p—q=24+T7=9

Question135

The diagonal of a square is changing at the rate of 0.5 cm/sec. Then the rate of change of area when
the area is 400 cm? is equal to MHT CET 2023 (14 May Shift 2)

Options:
A. 20V/2 cm? /sec
B. 10y/2 cm? /sec

1 2
C. —— cm“/sec
10v/2 /

D. 22 cm?/sec

V2

Answer: B

Solution:
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A a1 B
% _ 5cm/sec
dt . U
2
2
dA 2z d=z dz

a 2 T T Ta

dA 1 "~ A = 400 cm?
— = —v800 ... —
dt |y g0 2 z = /800 cm

= 10y/2 cm?/sec

x
Area = 5

— 1,
2

Question136

Iff(a) = 2,f'(a) =1, g(a) = —1, g'(a) = 2, then as = approaches a,
MHT CET 2023 (14 May Shift 2)

g(z)f(a)—g(a)f(z)

Options:

A.3

B.5

C.0

D.2

Solution:
. z)f(a) — g(a)f(z)
1m
T—a (w - a’)
i 9(@)f(a) — g(a)f'(z)
= lim 1

Applying L-Hospital's rule, we get _ 27(2)f (a) — g(a)f'(a)
=2(2) — (-1)(1)
=4+1

=9

Question137

(o a) approaches

Let P(z) be a polynomial of degree 2, with P(2) = —1,P(2) = 0,P"(2) = 2, then P(1.001) is MHT

CET 2023 (14 May Shift 2)
Options:
A.0.002
B. -0.002
C. 0.004

D. -0.004
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Answer: B

Solution:

Let P(z) =az’ + bz 4 ¢
= P'(z) =2az +b

= P"(z) = 2a

P"(2) =2a

=2=2a

=a=1

P'(2) =2a(2) +b
=0=4a+b
=0=4(1)+b
=b=-4

P(2) = a(2)? +b(2) +c
= -—-1=4a+2b+c

= -1=4(1)+2(—4)+c
=c=3
P(z) =22 -4z +3
=Pl(z)=2z—4
z=1001=1+0001=a+h

Here,a =1, h = 0.001

P(a)=P(1)=1-4+3=0
Pa)=P(1)=2-4=—2

P(1.001) = 0 + (0.001)(—2) = —0.002

Question138

Letf(z) =5 — |z — 2| and g(z) = |z + 1|,z € R If f(z) attains maximum value at o and g(z)

_ 2_
(=D 5210) 46 equal to MHT CET 2023 (14 May Shift

attains minimum value at 3, then lim,_, .4 PO

2)

Options:

1
2

Answer: A

Solution:
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lz—2| >0
= —|z—2[<0
=5—|z—2/ <5

Maximum value of f(z) is 5 .

. 5—|z—2|=5
=|lr—2/=0
=xr=2
=a=2
lze+1] =0

Minimum value of g(z) is 0 .

lz+1]=0
=zr=—1
=p[f=-1

i (z —1) (2* — 52+ 6)
somes | 22— 6z +8
~ lim (z—1)(z—2)(z—3)
T2 (z—2)(z—4)
L @-)E-3)

=l
z—+2 r—4

(1)(=1)

Question139

Let the curve be represented by z = 2(cost + tsint),y = 2(sint — t cos t). Then normal at any

point ' ¢ ' of the curve is at a distance of — —
units from the origin. MHT CET 2023 (14 May Shift 1)

Options:
Al

B.0

C.2

D.4
Answer: C

Solution:
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z = 2(cost + tsint)

% = 2(—sint +sint + tcost) = 2t cost
y=2(sint — tcost)
% = 2(cost —cost + tsint) = 2tsint
L
dy a—f __ Ztsint

dz — & Btcest tant
di
I S | __ _ cost
Slope of normal = — 5 =~ = — 20
KN
Equation of the normal is
cost

y— 2(sint — tcost) = — Snt

= ysint — 2sin’t + 2tsintcost

— —zcost+ 2cos’t + 2tsintcost

= zcost + ysint = 2 (sin® t + cos? t)
= zrcost + ysint =2

. .. -2
Distance from origin =

cos?t +sin’t

[z — 2(cost + tsint)]

= 2 units

Question140

Let B = (0,3) and C = (4, 0). The point A is moving on the line y = 2z at the rate of 2 units/second.
The area of AABC is increasing at the rate of MHT CET 2023 (14 May Shift 1)

Options:

A. % (units )2 /sec
B. 15—1 (units) )2 /sec
C. % (units )2 /sec
D. % (units) )? /sec
Answer: A

Solution:
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Let A = (h,2h)

OA =4/h* +4h*=,/5h

d(OA] B dh

& V&
dh

e — \/5E

dh 2

NLEELE
a=A(LABC) = |0 3
4 0

:%(3h+8h—12]
_ 11h—12

da 11 dh
dt — 2 dt
1 2

=5 s

= £( units )?/sec

V5

Question141

The maximum value of the function f(z) = 323 — 1822 + 27z — 40 on the set
S = {z € R/z* 4+ 30 < 11z} is MHT CET 2023 (14 May Shift 1)

Options:
A. 122
B. —122
C. —222
D. 222

Answer: A

Solution:

S={zeR/2*+30 < 11z}
={z € R/z’ — 11z + 30 < 0}
={z € R/(z—5)(z —6) <0}
={zx e R/z € [5,6]}
f(z) = 3z° — 1822 + 27z — 40
f'(z) = 92 — 362 + 27
=9(z—1)(x—3) >0 Vze[5,06]

= f(x) is increasing in [5, 6].
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Maximum value = f(6)
= 3(6)° — 18(6)* + 27(6) — 40
=122

Question142

Letf(z) = f $2_43z+2 dz, then function decreases in the interval MHT CET 2023 (14 May Shift 1)
441

Options:

A. (—o00,—-2)
B. (—2,-1)
C.(1,2)

D. (2,00)
Answer: C

Solution:

zt+1
2 -3z +2
f'(z) = =
= f'(z) e
For f(x) to be decreasing,

f'(z) <0
:1:2—3:c—|—2<0
zt+1
—1)(z—2
E-D-2 _,
zt+1

= (z—1)(x—2)<0

=z € (1,2)

Question143

Water is running in a hemispherical bowl of radius 180 cm at the rate of 108 cubic decimetres per
minute. How fast the water level is rising when depth of the water level in the bowl is 120 cm ?(1

decimeter = 10 cm) MHT CET 2023 (13 May Shift 2)
Options:

A. 16mem/sec

B. Lem/sec

1
C. 15-cm/sec
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T
D. 7z cm/sec
Answer: C

Solution:

Radius of hemispherical bow! (r) = 180 cm Rate of flow (%) = 108dm® /min
— 108000 cm® /min
108000
60
= 1800 cm® /sec

cm? /sec

Let depth of water in bowl be .

Volume of water in hemispherical.

bowl (V) = g«’c?(tlr —z)

V= %;ﬁ(s x 180 — z)

V = 180xz® — 32°

Differentiating w.rt. x, we get

av _ de _ _2dr
e 3607z o T

dv dz 2
D=2 (360 x 120 — 120°7)

1800 = %= (3607 x 120 — 120%)
_ dz
15 = <£(360m — 120m)

4z _ 15
dt — 240w

—
= 5= Cm/sec

Question144

A(1,-3),B(4, 3) are two points on the curve y = = — %. The points on the curve, the tangents at
which are parallel to the chord AB, are MHT CET 2023 (13 May Shift 2)

Options:
A.(1,2),(-1,-2)
B. (2,0),(-2,0)
C.(0,2),(1,-2)
D. (3,2),(—3,1)
Answer: B

Solution:
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Slope of tangent = slope of AB = % = % =2

4
T

4
=2=14—
72

=z2=4
= r =42

When.’s:&y:?—%:ﬂ
Whenx:—Q,y:—2+%:0

The required points are (2,0) and (—2,0).

Question145

Slope of the tangent to the curve y = 2e”sin(Z — £) cos(§ — &) where 0 < z < 27 is minimum at

x = MHT CET 2023 (13 May Shift 2)
Options:

A0

B. 7

C.2r

D. 1

Answer: B

Solution:
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y = 2e” sin(% - ;) cos(% - %)

=e” sm(% —:r,) ...[2sin#cos @ = sin 24

—efcosz

dy

& — e"(cosz —sinz)

Let T = e*(cosz — sinz)

dT _ = ; T(_ g
G = ¢ (cosz —sinz) + e*(—sinz — cos z)

= —2e"sinzx

Now, 4L — 0

dr

= —2e*sinz =0
= sinz =0

=z=0m2r ...[-0<z<2nm

Atz =0, T =e(cos0 —sin0) =1

Atz =m, T =e"(cosm —sinw) = —e™

o

Atz = 2m, T = €*™(cos 2m — sin27) = &

Slope of the tangent is minimum at & =

Question146

If Rolle's theorem holds for the function f(z) = 23 + bz + az + 5 on [1,3] with c = 2 + %, then
the values of a and b respectively are MHT CET 2023 (13 May Shift 2)

Options:

A.—11,—-6

B. 11,6

C.11,—6

D. 6,11

Answer: C

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



Since f(z) satisfies the Rolle's theorem,
1) =f3)
1+b4+a+5=274+90+3a+5
= 2a+8b= —26
=a+4b=-13 (i)
f(z)=2*+be® +az+5
f'(z) =322 +2bz +a

Now, f'(c) =0

= f (24—%) =0

1\° 1
=324+ — +2b(2+—)+a:0
(+5) 7
¢3(¢+j—+l)+4b+zh+a=0
v3 3 V3
2b+12 L. o
V3
2b+12

=a+4b+

=13+ +13=20

=

2b4+12

V3

=b=-6

(=]

Substituting b =—6 in (i), we geta =11

Question147

If slope of the tangent to the curve zy + ax + by = 0 at the point (1, 1) on it is 2, then the value of
3a + bis( MHT CET 2023 (13 May Shift 2)

Options:
A3

B. 1

C.2

D. -1
Answer: B

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



zy+ar+by=0

Differentiating w.rt x, we get

rdy dy
dy aty
= = =—
dz b+z
(dy) a+1
— _— _— —_——
dz (b1) b+1
a+1
= 2=—
b+1

=a+2b=-3 ()
Also, the point (1, 1) lies on the curve
zy+axr+by=0.

l1+a+b=0
=a+b=—1_(i)
Solving (i) and (i), we geta = 1,b = —2

Ja+b=1

Question148

If f(x) = 2* + ba® + cz + d and 0 < b? < ¢, then in (—co, co) MHT CET 2023 (13 May Shift 1)
Options:

A. f(z) has a local maxima.

B. f(z) is strictly increasing function.

C. f(x) is bounded.

D. f(z) is strictly decreasing function.

Answer: B

Solution:

f(z) =2z +bz? +cz+d
f'(z) =327 +2bz 4 c

Now its discriminant = 4 (bQ — 3(:) =4 (b2 — c) —8c<0,asb?<candc >0

= f'(z) > 0forallz € R

= fis strictly increasing on R.
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Question149

The slope of the normal to the curve z = v/tand y = t — it att =4 is MHT CET 2023 (13 May

Shift 1)

Options:
AT
B. -
c. =2
D. =+
Answer: C

Solution:

dy
dy at

NG

14+ 15
2t2

C2t7 41

dx dz
dt

1
2Vt

dz 4

4 1 4
Slope of normal att = 4 is — ( ) ==
t=4

dy

dz

Question150

4

(ﬂ) C24)7 41 1641 17
t=4

t

4

Values of c as per Rolle's theorem for f(z) = sinx + cosz + 6 on [0, 27| are MHT CET 2023 (13

May Shift 1)

Options:

T 5T
A.3,3

& 5
67 6

s
T4 4

v
El
-

Answer: C

Solution:
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f(z) =sinz + cosxz + 6
f'(z) = cosz —sinz
Now, f'(c) =0

= cosc —sinc =0

= cosC = sinc

= tanc =1

=c=2,2 [ zel0,2n]

Question151

A right circular cone has height 9 cm and radius of base 5 cm. It is inverted and water is poured into
it. If at any instant, the water level rises at the rate -cm/sec. where A is area of the water surface at

that instant, then cone is completely filled in MHT CET 2023 (13 May Shift 1)

Options:
A. 70sec.
B. 75sec.
C. T2sec.
D. TTsec.

Answer: B

Solution:
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For the conical vessel h = 9 ¢cm,r = 5 cm

Full volume of the vessel,

1
:§7rx25x9

= T5mem®

h _
Now, T =

(LA

According to the given condition, — = — = =
g g ‘& T A 250 25k

h*dh = S2dt

Integrating on both sides, we get

h? 8L,
- = C
3 35 O
243
h""zﬁt—kc7 where ¢ = 3¢;

Naturally, h = 0, when t = 0 and hence, ¢ = 0

But volume of vessel, V = 75

ot = Thm
t = 75 seconds.

Question152

A poster is to be printed on a rectangular sheet of paper of area 18 m?. The margins at the top and
bottom of 75 cm each and at the sides 50 cm each are to be left. Then the dimensions i.e. height and
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breadth of the sheet, so that the space available for printing is maximum, are respectively. MHT

CET 2023 (12 May Shift 2)
Options:

A.2v/3m,3v/3m
B.3v3m,2v3m

C.3m,6m

D.6m,3m

Answer: B

Solution:

[ I
f2cm

50 s01
cm cm

——— !

TR
v “m

Y
Let height and breadth of the sheet be ' y' m and ' ' m respectively.
zy = 180000 cm?

180000
Tz

The area available for printing is

A = (y — 150)(z — 100)

— ( 180000 150) (z — 100)
= 180000 — @ — 150z — 15000
— 165000 — 150z — —0000000
% 01504 1802[2]000
% :0:,»3:2:%:120000
180000
=2 =200y/3cm=y= 20043 = 3004/3 cm

d*A __ —36000000
tode? T 3

Now
Atz = 200/3 cm, A <0

y = 300,/3 cm

Area is maximum at z = 200+/3 cm and
V3 5. y=3y/3mandz=2,3m

@ www.studentbro.in



Question153

The equation of the normal to the curve 32> — y? = 8, which is parallel to the line z + 3y = 10, is
MHT CET 2023 (12 May Shift 2)

Options:

A x+3y+6=0
B.z4+3y—3=0
C.z+3y+8=0
D.z+4+3y—4=0
Answer: C
Solution:

3 -yr=8

Differentiating wrt. x, we get

dy
6r —2y—=— =10
* yda‘:
W _3
dz v

Slope of the tangent to the curve is 3?3

Slope of the normal is _f_

Er

Itis parallel to line x + 3y = 10 = slope = —%

w=3 =>T=Y

When x = y, equation of the curve becomes
3z -2 =8

2 =4

r=2-2=y=2-2

(2,2) and (—2, —2) are the points of contact of the normal and the curve.

Equations are (y — 2) = _Tl(a‘: —2)or

-1
¥+2)=—5(z+2)
ie,z+3y—8=00rz+3y+8=0

Question154

If the curves y? = 6z and 922 + by? = 16 intersect each other at right angle, then value of " b ' is
MHT CET 2023 (12 May Shift 2)
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Options:
9

A5

B.6

C.

N[~

D. 4

Answer: A

Solution:

y* = 6z
dy dy 3

W =T Ty

Also, 9z° + by’ = 16
dy dy —Oz
As given curves intersect each other at right angle, their tangents also intersect at right angles.

SX—Dz__l

v Thy

by? = 27z

(i) = b(6z) = 27z
=b= %

)

Question155

A tank with a rectangular base and rectangular sides, open at the top is to be constructed so that its
depth is 4 meter and volume is 36 cubic meters. If building of the tank costs X100 per square meter
for the base and 50 per square meter for the sides, then the cost of least expensive tank is MHT
CET 2023 (12 May Shift 2)

Options:
A. %3000
B. 3300
C. %2400
D. %3500

Answer: B

Solution:
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Let length and breadth of the tank be ' £ ' m and ' y " m respectively.

Height of the tank is 4 m.

Volume = 36 m?

oo dzy =36
oxy=9

H |2

Total area of the tank including sides and base = zy + 2(4z) + 2(4y)

.[From (i) and (i1)]

f(x}=9+8a:+s(§)

fllz)=0=2=3

Required cost = 100 x (3 x 3) + 50

Xx(2x4x3+2x4x3)
=900 + 2400
=33300

Question156

Water flows from the base of rectangular tank, of depth 16 meters. The rate of flow of the water is
proportional to the square root of depth at any time t. If depth is 4 m when t = 2 hours, then after
3.5 hours the depth (in meters) is MHT CET 2023 (12 May Shift 2)

Options:
A.0
B.0.25
C.0.5

D.3
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Answer: B

Solution:

Given that ‘i—: X /T

dz

%= a.\/.f, for real number a

[ = Jads
2/T=at+c

Whent =0,z =16
(l=c=8
(i) becomes 2\/5 —at+8
Whent =2,z =4
(i)=>a=-2
(i) becomes 2\/5 =-2t+8
whent =3.5

(i) =>z=0.25m

Question157

The angle between the tangents to the curves y = 222 and = = 2y at (1,1) is MHT CET 2023 (12

May Shift 1)

Options:

A.tan™!

15
8

Solution:

Get More Learning Materials Here : &
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Slope of the tangent to this curve is d—i =my =4z

d.

at (1,1),m; =4
z =27
Slope of the tangent to this curve is % =1my = t
at (1! l): mp = %
Let @ be the angle between two tangents.
41
tanf— | ™= | _ i |_15
1+mymg 1+4x 4 8
15
f=tan 1| —
an ( 3 )
Question158
If z = —1 and x = 2 are extreme points of f(z) = alogz + 82> + z,a and j3 are constants, then the

value of a2 + 28 is MHT CET 2023 (12 May Shift 1)

Options:
A -3
B.3

ci

D.5
Answer: B

Solution:

According to the given condition, f'(1) = 0 and f'(2) = 0

From (i) and (i1), we get

Get More Learning Materials Here : &

f(x) = alogz + Bx* +

f'(z) = & + 2Bz +1
f'(-1)=0=a+28=1
and f'(2) =0 = a+ 83 = —2
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B=——and a =2
o?+286=4-1=3

Question159

The function f(z) = sin* z 4 cos® z is increasing in MHT CET 2023 (12 May Shift 1)
Options:
Al0<z<g

™

s
B.z<$<§

3T 5T
C.?<JZ<?

5T 3T

Answer: B

Solution:

f(z) = sin* z + cos*

Srsinz

f'(z) = 4sin® x cosz — 4 cos
=4sinxcosz (sin2 T — cos’ :n)
= 42sin 2z cos 2z
— —sindx

If f(z) is increasing, then f'(z) > 0

—sindzx > 0= m<4x <27
ie., :>7r<x<7r
4 2

Question160

In a triangle, the sum of lengths of two sides is  and the product of the lengths of the same two sides
is y. If 22 — ¢ — y, where c is the length of the third side of the triangle, then the circumradius of
the triangle is MHT CET 2023 (12 May Shift 1)

Options:
A<

B. %
C. %y
D. %

Answer: B
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Solution:
Let a and b be the lengths of two sides of a triangle...  According to the given condition,

a+b=xandab=y
oot —cd=y=(a+b)? —-c*=ab
= a’+ b+ 2ab—c? =ab

a4+ —c2=—ab
N a? +b? — 2 __l
2ab
1
=>cosC=§
2T

C C

c
2sinC 2sin(2”) V3

3

= circumradius =

Question161

If the function f is given by f(z) = x> — 3(a — 2)2? + 3az + 7, for some a € R, is increasing in (0, 1]

f(z)—14 .
17 = 0(x # 1) is MHT CET 2023 (11 May

and decreasing in [1, 5), then a root of the equation
Shift 2)

Options:
A =T
B.6
C.7
D.5

Answer: C

Solution:
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flz) =2* — 3(a—2)z* + 3az + 7

As f(z) is increasing in (0, 1] and decreasing in [1, 5), we get that £(z) has critical pointatz =1

— (1) =0
f'(z) =3z —6(a—2)z + 3a

3(1)* —6(a—2)+3a=0

a=>
fz)-14 22— 9224152 -7
(z—1)2 o (x—1)2
(z—-1)P*(z-7)
(z—1)?
=xr—-1T

The required root is 7 .

Question162

The slope of the tangent to a curve y = f(z) at (z,f(x)) is 2z + 1. If the curve passes through the
point (1, 2), then the area (in sq. units), bounded by the curve, the X-axis and the line z = 1, is MHT

CET 2023 (11 May Shift 2)
Options:

A.

oo

B.

Wl

C.

oo

D. L
Answer: C

Solution:

d
According to the given condition, 2 - 2z + 1Integratingw.rt. z,we gety = z? +xz+c

dz

As curve passes through (1,2),weget2 = (1)  +1+ec=c=10

The equation of the curveis y = 22+

.
f
i

Required area
1
=[ (I2+I}d1
0
_ zE N ;:2 1
T3 2],

+

v | =

1
3
_3
G

sq. units
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Question163

The equation of the tangent to the curve y = v/9 — 2z, at the point where the ordinate and abscissa

are equal, is MHT CET 2023 (11 May Shift 2)
Options:

A2c+y++v3=0

B.2z+y+3V3=0

C.2¢c—y—3vV3=0

D.2z4+y—3V3=0

Answer: D

Solution:

Given curve is y = /9 — 222
If ordinate and abscissa are equal, we get y = .

Equation of the curve becomes 2 =9 — 222 = z = +./3

Ifx = —\@:thenyz m: \/§
In this case, & # .
Hence, = # —/3
T = \/ﬁ and y = \/5
Slope of the tangent to the given curve is

d
2yd—i = —4zx

dy
at (\/@7 V@)? E =-2
Equation of the required tangent is

(y—3) = —2(z - v3)
ie,2r4y—3,/3=0

Question164

Value of c satisfying the conditions and conclusions of Rolle's theorem for the function
f(z) = zv/xz + 6,2 € [—6,0] is MHT CET 2023 (11 May Shift 1)

Options:
A. —4
B.4
C.3

D. -3
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Answer: A

Solution:
f(z) =xvx +6
, 1
)
B 2v/z 4+ 6 wers VETE

Since f(x) satisfies all the conditions of Rolle's Theorem, There exists ¢ € (—6,0) such
that

f’( )=0

= ——— +4/c+6=0
24/c+6

=c+2c+12=0

=c=-4

Question165

If f(z) = 2e*(1=%) ¢ € R, then f(z) is MHT CET 2023 (11 May Shift 1)
Options:

A.increasing in [—1,1]

B. decreasing R

C. increasing in R

ll]

D. decreasing in [— 3,

Answer: A

Solution:
f(z) = we®1—®)
f'(z) = 2e* ) [z(~1) + (1 — z)] + 22
— e=(172) (z — 22" +1)

For f(z) to be increasing, f'(z) > 0
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= e(1-2) (;B—2w2+1) >0
=1 —222+1>0

=222 —2—-1<0

= 2z+1)(z—-1)<0

=T c |— L 1
Wi 5,
For f(z) to be decreasing, f'(z) < 0
= 2z+1)(z—-1)>0

=z € (—oo,—%] U1, 00)

Question166

A curve passes through the point (1, %) Let the slope of the curve at each point (z, y) be
2 +sec(Z),z > 0, then, the equation of the curve is MHT CET 2023 (11 May Shift 1)

Options:

A.sin(%) =log(z) + 3

Solution:

d
v_9 + sec(£>

dr =z T
Puty =vx
dy dv
Fr I ™
dv
v+r— =Vv-+secv
dz
1
= cosvdv = — dzx
T

Integrating both sides, we get

sinV = log(z) + ¢
= sin(%) = log(x) +c

Get More Learning Materials Here : & m @) www.studentbro.in



The curve passes through (1, %)

1
sin(%) =log(l) +c=c= 5

Equation (ii) becomes

Question167

If the surface area of a spherical balloon of radius 6 cm is increasing at the rate 2 cm? /sec, then the
rate of increase in its volume in cm? /sec is MHT CET 2023 (10 May Shift 2)

Options:
A.16
B.6
C.12
D.8
Answer: B
Solution:
dS _g dr
dat - T™ay
Lo gmd
T
dr 1 )
4 4
, Volume, V = —mr
Surface area, S = 4nr 3
dV B 4 w 3 dr
a — 370 @
1
_ 2 - :
= 4mr” X Ty [From(i)]
=r
— 6 cm® /sec

Question168

An open metallic tank is to be constructed, with a square base and vertical sides, having volume 500
cubic meter. Then the dimensions of the tank, for minimum area of the sheet metal used in its

Get More Learning Materials Here : & m @) www.studentbro.in



construction, are MHT CET 2023 (10 May Shift 1)
Options:

A.5m,5m,10m

B.10m,10 m,5m

C.2m,2m,8m

D.15m,15m,5m

Answer: B

Solution:
Let the length, breadth and depth of open tank be x, x and y respectively.
Volume (V) = 2%y
500 = z%y... (i)
Total surface area of open tank is given by

S =z + 4dzy... (i)

500
z?

From (i), ¥y =

From (ii), S = 22 + 4z x 22
Ea

2000
T

=z’ +
Differentiating w.rt. x, we get

ds __ 2000
E = 2.."'.; _zz

For minimum area, % =0

2000
-— =0
Hi
= 2000 = 2z°
= 2% = 1000

2z

=z=10m
d*s _ 5, 4000
dz? z?

d’s _
= (d—) >0
=10

S is minimum whenx =10 mandy =5m

...[From (i)]

Question169

A square plate is contracting at the uniform rate 4 cm? /sec, then the rate at which the perimeter is
decreasing, when side of the square is 20 cm, is MHT CET 2023 (10 May Shift 1)

Options:
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A. % cm/sec.
B. 4 cm/sec.
C. 2 cm/sec.

D. % cm/sec.

Answer: D

Solution:

Let A, P and X be the area, perimeter and length of side of square respectively at time ' ' seconds.
Then,

Differentiating w.rt. t, we get

dP 1 dA

T SaA®
2 dA
==&
9 side =20 cm
ZEX4"'[dA :|

dA _ 2
i —4cm”/sec

2
= — cm/sec
5 cm/

Question170

A ladder of length 17 m rests with one end against a vertical wall and the other on the level ground.
If the lower end slips away at the rate of 1 m/sec., then when it is 8 m away from the wall, its upper
end is coming down at the rate of MHT CET 2023 (10 May Shift 1)

Options:
A. 2 m/sec
-3 .

B. 1% m/sec.
-8

C. = m/sec.
15

D. - m/sec.

Answer: B

Solution:
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Ay

|
.

|“|I J_—'\. —
vonm L

In AABC, AC represents ladder

AB — vertical wall

letAB=z,BC =y

ZABC =907
By Pythagoras theorem,
AB? + BC? = AC?
=z’ +y =17
=22 =280 2. (9)
=z’ =280 — 64
= g% =295
= z=15m

Consider equation (i},

z? = 289 — o
Differentiating w.r.t. t, we get
dz dy
Yp— — Dy
Tt i
159 _ s
= 15— = —
dt
dx —8

= —=—m
dt 15
Megative sign shows that the ladder is moving down. i.e., vertical length is decreasing

m/s.

Upper end is coming down at the rate of 11

5

Question171

A kite is 120 m high and 130 m of string is out. If the kite is moving away horizontally at the rate of
39 m/sec, then the rate at which the string is being out, is MHT CET 2023 (10 May Shift 1)

Options:

A. 12 m/sec.
B. 15 m/sec.
C.18 m/sec.
D. 20 m/sec.
Answer: B

Solution:
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r— ™,
~,
Q_" R
Let 'P' be the position of the kite and PR be the string.
LetQR =zand PR=1y
By Pythagoras theorem,

_ PRQ — PQ:! + QR!!
= y? = (120)2 + 22... ()

Differentiating w.rt.t, we get

dy dz
Zya = 2.‘: E
dy dz

Vg :zE...(it)

Mow, kite is moving away horizontally at the rate of 39 m;’sec.

" % =39 m/sec
From (i),

(130)? = (120)* + 2°
=a? = 16900 — 14400
=a? = 2500
=z =50

From (ii),

d
—y—50x39

130 =
dt

. dy 50x39
©dt 130

= 15 m/sec

Question172

If slope of a tangent to the curve zy + az + by = 0 at the point (1,1) on it is 2, then a — b is MHT
CET 2023 (09 May Shift 2)

Options:
A3

B. 1

C.2

D. -1
Answer: A

Solution:

Get More Learning Materials Here : & @ @) www.studentbro.in



Given curve is

zy+az+by=0
dy
“dx
. ry+ar+by=0

Slope =2 =

Differentiating w.rt. &, we get

dy dy
Tz +y+a+ba =0

($+b)% = —(y+a)

dy  —(y+a)
dr z+b

(ﬂ) —9
dzx (11)

—(1+a)
1+b
a+2b=-3...(%)

2=

Since (1,1) lieson zy +az + by =0,we geta+b = —1 __ (i)
Solving (i), (i), we get

a=1b=-2
~a-b=1-(-2)=3

Question173

The equation z3 + z — 1 = 0 has MHT CET 2023 (09 May Shift 2)
Options:

A. no real root.

B. exactly two real roots.

C. exactly one real root.

D. all three real roots.

Answer: C

Solution:
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Given equationz® +xz —1=10
Letf(z) =2 +z -1

f'(z) =3z +1
=f'(z) >0vz €R

= f(z) is increasing
for ¢y > x4, f (z2) > f(z4)
Now, £(0) = —land f(1) =1
f(z) = 0 forsome z € (0,1)

Equation has one real root.

Question174

The range of values of z for which f(z) = x3 + 62> — 36x + 7 is increasing in MHT CET 2023 (09
May Shift 2)

Options:
A. (—o00,—6) U (2, 00)
B.(—6,2)
C. (—o00,—2) U (6,00)
D. (—6, 2]
Answer: A
Solution:
f(z) =2° + 62" — 36z +7

f'(z) = 3z + 12z — 36
—3 (a‘:2 44z — 12)

For f(z) to be increasing,

f'(z) >0

= 3(z* +4z-12) > 0
=z’ +4r—-12>0

= (z+6)(z—2)>0
=z € (—o0,—6) U (2,00)

Question175

The maximum value of the function f(z) = 323 — 1822 + 27z — 40 on the set
S = {z € R/z* 4+ 30 < 11z} is MHT CET 2023 (09 May Shift 2)

Options:

A 122
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B. 132
C. 112
D. 222

Answer: A

Solution:

S={z eR/2’+30 <11z}
2 +30 < 11z

2 —11z+30<0
(x—5)(z—-6)<0

z € [5,6]

Now, f(z) = 3z® — 1822 + 27z — 40
f'(x) = 9z% — 36z + 27
f'(x) =9 (2* — 4z + 3)

=9[(2* —4z+4) —1]
=9(z—2)?-9

f'(z) = Ovz < [5, 6]
.. f(z) is strictly increasing in the interval [5, 6]

Maximum value of f(z) when z € [5, 6] is

£(6) = 122
Question176
Let f'(0) = —3 and f’(z) < 5 for all real values of z. The f(2) can have possible maximum value as

MHT CET 2023 (09 May Shift 2)
Options:

A.10

B.5

C.7

D. 13

Answer: C

Solution:
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Applying Lagrange's mean value theorem on interval [0, 2], we get there exist atleast one "¢’ € (0, 2)

such that

£(2)—£(0) i
5o —1(¢)

2) — £(0) = 2f'(c)
) = £(0) + 2f'(c)
) =—3+2f(c)

- f(
(2

£(2
Given that f'(z) < 5 forall z

. £(2) < -3+10
. f2)<T

Largest possible value of £(2) is 7 .

Question177

The value of ¢ of Lagrange's mean value theorem for f(z) = +/25 — 22 on [1, 5] is MHT CET 2023

(09 May Shift 1)
Options:

A. V15

B.5

C. /10
D.1

Answer: A

Solution:

V25— 2

Applying Lagrange's mean value theorem, we get

' f(1) —1(5)
B =—3=5
c V21255
VB-& 1-5
Y
VB2 4

. dec=/24-25 -2
16c® = 24 (25 — c?)
. c2=15

. c=4415

Since ¢ = —+/15 does not lie in [1, 5] ¢ = /15

Get More Learning Materials Here : &

@E www.studentbro.in



Question178

The approximate value of log,, 998 is (given that log,, e = 0.4343 ) MHT CET 2023 (09 May Shift 1)
Options:

A. 3.0008686

B.1.9991314

C. 2.0008686

D. 2.9991314

Answer: D

Solution:
Let

log, x

Tog, 10 (log,g e) (log, z)

= 0.4343 (log, z)

f(z) = log,y = =

On differentiating w.rt. &, we get

f’(m] _ 0.4343
Let z = 998
=1000—2=a+h
a=1000, h= -2
f(a) = f(1000)

= log,,(1000)
= 3log,, 10
f(a)=3
, ' 04343
Also, f'(a) = '(1000) = o= = 0.0004343

f(a+h) = f(a) + hf'(a)
log,,(998) = 3 — 2(0.0004343)

Question179

The maximum value of zy when z 4 2y = 8 is MHT CET 2023 (09 May Shift 1)
Options:

A.20

B. 16

C.24

D.8

Answer: D

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



r+2y=2=8
. 2y=8-—=
8-z
2

L y=

Letf(z) = zy

(8—=2)

flz)=2z- 3

Differentiating w.rt =, we get

To find critical points,

f’(:r:):(]
4—x=0
r=4

critical pointatx = 4

4(8-4)
==

£(4) = 8

Maximum value of the given function is & .

Question180

An object is moving in the clockwise direction around the unit circle > 4 y? = 1. As it passes

V3

through the point (é, T) , its y-co-ordinate is decreasing at the rate of 3 units per sec. The rate at
which the z-co-ordinate changes at this point is MHT CET 2023 (09 May Shift 1)

Options:

A. 2 units /sec

B. 31/3 units /sec
C. /3 units /sec
D. 24/3 units /sec
Answer: B

Solution:
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02 3% L0, W _ g
Ta TV T

20 3% L 9u(—3) — 0
T T y(—3) =

dx 6y

2x
3y

. . : - dt
Given equation is 2 + y? = 1 Differentiating w.r.t. t, we get dz

dt =z
dx 33X
E<1«/§)

272

V3
2

1
2
= 34/3 units/sec

Question181

The rate of change volume of a sphere with respect to its surface area when the radius is 5 meters is
MHT CET 2022 (11 Aug Shift 1)

Options:
A2
B.5
c.2
D. 1
Answer: C
Solution:
4
V = 57'('7"3
N dv — dr
a o a
S = 4nr?
N ds _3g dr
a oAt
N dv % r b
W ds T s T 27 2
dt
Question182

If the curves y? = 6z, 9z + by? = 16 intersect each other at right angles, the value of b is MHT
CET 2022 (11 Aug Shift 1)

Options:
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o
[SIEN

C.6

D.

oo

Answer: D

Solution:

d d _
(d_y) = §and (d_y) =
e y T/ Ca by
dy

. - dy =
for orthogonal intersection (E)c] X (E)Cz = -1

I .
y by

= 27z = by?

=2Tz=bx6z [y

9

2

=-1

? = 6z

= b=

Question183

The radius of right circular cylinder increase at the rate 0.1 cm/min and height decreases at the
rate of 0 - 2 cm/min The rate of change of volume of the cylinder in cm?® /min, when the radius is
2 cm and height is 3 cm, is MHT CET 2022 (11 Aug Shift 1)

Options:
A. —2pm?/min
B. _T?’” cm?® /min

—87 3 .
C. &= cm’/min

27 3 .
D. = cm’/min

Answer: D
Solution:
V = pr’h

dv_ 5 dr B , dh
A TR R TR T
=m{2x2x0-1x3+2*x(-0-2)}

2

:71'{1-2—()-8}:0-471':%cm?’/min
Question184
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The radius of a cylinder is increasing at the rate 2 cm/sec and its height is decreasing at the rate of
3 cm/sec, then the rate of change of volume, when radius is 3 cm and the height is 5 cm, is MHT
CET 2022 (10 Aug Shift 2)

Options:

A. 44mem3 /sec
B. 11mcm? /sec
C. 23mcm3 /sec

D. 33mcm? /sec

Answer: D
Solution:
dv dr dh
— —al2r—h
~ at 7T< T dt)
d
V=mrh TZ 1 (2x3x2x5+3%x (—3))
dv 3
= = = 33mem” /sec
Question185

For every value of z € [1, 3], the function f(z) = si is MHT CET 2022 (10 Aug Shift 2)

Options:

A. increasing for z > 2 and decreasing for < 2.
B. neither increasing nor decreasing.

C. decreasing.

D. increasing.

Answer: C

Solution:

fla) = g =8

= f'(z) =8 "log8 x (—1)
= f(z) = y < OVz € [1, 3]

= f(x) is decreasing Vx € [1, 3]

Question186
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The curve (%)n + (%)n = 2,n € N touches the line at the point (a, b), then the equation of the line

is MHT CET 2022 (10 Aug Shift 2)

Options:
Az—Z=2
B.Z+2=1
C.Z+i=1
D.2+4+37=2
Answer: D
Solution:

. 4
Slope of the line = =~ at (a, b)

at (a, b)

=
— |~
e |aN
— [
]
|
-
T P

now equation of the straight line

b
y—b=——(c—0)

= ay — ab= —bz +ab
= bz + ay = 2ab
T y_2

Question187

The set of all points, for which f(z) = 2 - e 2 strictly increases, is MHT CET 2022 (10 Aug Shift 1)
Options:

A. (0,2)

B. (—00, 00)

C. (~2,0)

D. (2, 0)

Answer: A

Solution:

flz) =z"
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null

— +
|

0o 2

flz) is strictly increasing in (0, 2)

Question188

The sides of an equilateral triangle are increasing at the rate of 2 c/sec. The rate at which the area
increases, when side is 10 cm, is MHT CET 2022 (10 Aug Shift 1)

Options:
V3

V3 2
A. 75 cm”/sec

10 2
B. =— cm*/sec
V3 /

C. V3 cm?/sec
D. 10v/3 cm?/sec
Answer: D

Solution:

dA 3 ds V3 2
T -2Sdt— 1 X 2 x 10 x 2 cm”/sec

= % = 104/3 cm?/sec

Question189

A spherical iron ball 10 cm in radius is coated with a layer of ice of uniform thickness that melts at a
rate of 50 cm? /min. When the thickness of ice is 5 cm, then the rate at which the thickness of ice

decreases, is MHT CET 2022 (10 Aug Shift 1)
Options:

A. z—cm/min

B. 2 cm/min

C. z;-cm/min

D. ;;-cm/min

Answer: D

Solution:
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4 3

V:§7T'I°
dv_4 2d'r

T T @

50— 4 x 152 x T
-7 dt
dr 50 1

&~ drx 15t 18xCR/min

Question190

On the interval [0, 1], the function z2°(1 — )" takes its maximum value at the point MHT CET
2022 (08 Aug Shift 2)

Options:

A.

|

B.0

C.

NI

1
D. 1

Answer: C

Solution:

flz) = .1:25{1 — )™
= fl(z) = 2.52:2"[1 — )™ — 25 . 75(1 — z)™
=925.2%.(1—2)™(1 - 42)

+ max. _

sign scheme +

1/4 1

1
= f(z) takes maximum value at ¢ = 1

Question191

Let AD and BC be two vertical poles at A and B respectively on a horizontal ground. If
AD =8 m, BC = 11 m and AB = 10 m, then the distance (in meters) of point /M on AB from the
point A such that M D? + MC? is minimum, is MHT CET 2022 (08 Aug Shift 2)

Options:
A. 8
B.5
C.4
D.7

Answer: B

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



f(z) = MD? + MC?

= f(z) = 2> + 8% + (10 — z)? + 112
= f'(z) = 2z — 2(10 — )

= f'(z) = 4z — 20

for f(x) to be minimum z =5

Question192

The tangent to the curve y = 23 + ax — b at the point (1, —5) is perpendicular to the line
y — = + 4 = 0, then which one of the following points lies on the curve? MHT CET 2022 (08 Aug
Shift 2)

Options:
A. (2,-2)
B. (-2,2)
C.(-2,1)
D. (2,-1)
Answer: A

Solution:

y=1>+ar—b

_dy g2
slope of tangent = —~ = 3z° +a

slope oftheliney —x +4=10is 1

dy
Eaz{l—s)
—=3x124+a=-1
—=a=—4

also (1,—5) liesonthe curve y = 23 +ax — b

— 5=1"+ax1-b=1+(—4)x1-b
=b=2

Hence, the curve is y = x° — 4x — 2 which is satisfied by (2, —2)

Question193
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If the water is being poured at the rate 36 m?3/sec in cylindrical vessel of base radius 3 m, then the
rate at which water level is rising, is MHT CET 2022 (08 Aug Shift 1)

Options:

4
A. ~m/sec
B. 4mm/sec
C. S m/sec
D. 2m/sec
Answer: A

Solution:

4 =36 m*/sec

andv=mrh=nx3*h=09zh

dv dh
= 4r an
7 odt 9 dt

_ qg..dh
=36 =977

dh _ 4
= 5 = ym/sec

Question194

The function, f(z) = z+/1 — x, where z € (0, 1), has local maximum at x = MHT CET 2022 (08
Aug Shift 1)

Options:

A.

W=

1
B.1
2
c.2
3
D. 3

Answer: C

Solution:

flz)=zy1—=
= f(z)=1/T—z+

T (-1) 2—3z
T(— =
21—z 21—z

sign scheme of f'(z)

+ Max —
2

3

. 2
Hence, local maxima atz = 3
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Question195

If z = ¢? and y = 2t are parametric equations of a curve, then equation of the normal to the curve
att = 2 is MHT CET 2022 (08 Aug Shift 1)

Options:
A2r+y—-12=0
B.z+y—8=0
Cr+2y—12=0

D.2z+4+3y—20=0

Answer: A
Solution:
—dzx )
(y—2t) = dt (:U—t )
, ot )
Equation of normal att = (y — 2t) = — (z — %)
= (y—4) = —2(z — 4)[for t = 2]
=2x+y—12=0
Question196

The rate of disintegration of a radio active element at time ¢ is proportional to its mass at that time.
Then the time during which the original mass of 6gm will disintegrate into its mass of 3gm is
proportional to MHT CET 2022 (07 Aug Shift 2)

Options:
A.log4
B.log3
C.logh

D. log2
Answer: D

Solution:
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dt

d—m:—fkdt
m

= log.m=—kt+c

—ki+c kt

=m=e =e-e
att=0m=6=1¢€"=6

ie,m=6-e ™

att=t,m=23
Hence 3=16-e ™

1 —kt
= — =
D) =

= log(%) = —kt

= —log2 = —kt
=t= 10%2 [Propotional to log 2]

Question197

If f(z) = ﬁ, then f(x) is increasing in MHT CET 2022 (07 Aug Shift 2)
Options:

A. (0, 00)

B. (e, c0)

C. (~00,0)

D. [e, 0)

Answer: D

Solution:

_ oz 2 - logz=1 ::x—;_ _ (logz)—1
¥ logz dx (logz)? (log z)?

4

sign scheme 0 < ”

f(z)isincreasingin [e, co)

Question198

Two positive numbers x and y such that (z + y) = 60 and zy3 is maximum, then the numbers are
respectively MHT CET 2022 (07 Aug Shift 2)

Options:
A. 45,15

B. 30,30
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C. 20,40
D. 40,20

Answer: A

Solution:
z4+y=60=z=60—1y

Now let z = zy* = (60 — y)y® = 60y° — y*

dz _ 2 3 _ g2
:>d—y = 180y —4y° = 4y~ (45 — v)
. Max.
sign scheme 0 45 60

ie. zy® ismaximumy = 46andz = 60 — 45 = 15

Question199

The function f(z) = 223 — 922 + 12z + 29 is monotonically increasing in the interval MHT CET
2022 (07 Aug Shift 1)

Options:

A. (—00,1) U (2, 00)
B. (—o00, 00)

C. (2,00)

D. (—o0,1)

Answer: A

Solution:
f(z) =22 — 922 + 122 + 29
= f'(z) = 62 — 18z + 12 = 6(z — 1)(z — 2) signscheme

+, — +
T
1

F
¥

o

= f(z)is increasingin the interval

ze(oo—, 1) U (2, 00)

Question200

20 meters of wire is available to fence of a flowerbed in the form of a circular sector. If the
flowerbed is to have maximum surface area, then the radius of the circle is MHT CET 2022 (07 Aug
Shift 1)

Options:
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A.8m
B.4m
C.2m
D.5m

Answer: D

Solution:

202 20-2 180"
9C=§=_r— vy

T T Ly

arle
Mow area of sector = T
‘}1”'2>< x erﬂ
Alr) = —5—— =10r —1?

For maximum area A'(r) = 0

=10—-2r=0

Question201

If y = 4z — 5 is tangent to the curve y*> = pz> + g at (2, 3), then MHT CET 2022 (07 Aug Shift 1)
Options:

Ap=2,q=-T

B.p=2,q=7

C.p=-2,q=7

D.p=-2,g=-7

Answer: A

Solution:
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(2,3) Leson v =pz’ +q
=32=Px?P+4gq

=8P +q=9 i)

d dy  3px?
Also 2y—y =3pxi= A ol
dx dx 2y
3P %22

2x3

d
L a(23)=4= =4=p=2 _(ii)
dx

from(i)and (iijg= —T7

Question202

If surrounding air is kept at 20°C and body cools from 80°C to 70°C in 5 minutes, then the
temperature of the body after 15 minute will be MHT CET 2022 (07 Aug Shift 1)

Options:

A.52.7°C
B.51.7°C
C.54.7°C
D.50.7°C

Answer: C

Solution:

= kT -20)=>T-20=e""=T=20+e%e"
fort =0,T =80 = e* =60

ie T=20+60-e"

Fort =5,T =70 = 70 = 20 + 60e = —5k =log 2

ie T — 20 + 60es 8t

Now, fort = 15

1 5 .
T =20+ 60e™596% = 20160 x () =547

Question203

A firm is manufacturing 2000 items. It is estimated that the rate of change of production P with
respect to additional number of workers z is given by 3—2 = 100 — 124/z. If the firm employs 25
more workers, then the new level of production of items is MHT CET 2022 (06 Aug Shift 2)

Options:
A. 2500
B. 3000
C. 3500

D. 4500
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Answer: C

Solution:

d
d_P =100 — 12,7 = /dp - /(100 — 12/7)dx
Wi
2
— p =100z — 12 X §;1:3/2+C

= p = 100z — 8z%% + 200[. at z = 0, p = 2000]
= p =100 x 25 — 8 x (25)%2 + 2000 putting z = 25]
= p = 2500 — 1000 + 2000 = 3500

Question204

A spherical iron ball of 10 cm radius is coated with a layer of ice of uniform thickness that melts at
the rate of 50 cm® /min. If the thickness of ice is 5 cm, then the rate at which the thickness of ice
decrease is MHT CET 2022 (06 Aug Shift 2)

Options:

A. L(:m/ min

187

2 .

B. 5-cm/min

C. ==cm/min
© 18w

1 .
D. 5-cm/min

Answer: A
Solution:
4
V= §7T7'3
@—50 —(10+5)—15 m
dt "= a ¢
dv dr
= — At
e dt
dr
=50 =47 x 15 x 15 x —
dt
dr 50 1 )
= — cm/min

dt  4rx 15 x 15 187

Question205

If the normal to the curve y = f(z) at the point (3,4) makes and angle (%T“)C with positive X-axis,
then f'(3) is equal to MHT CET 2022 (06 Aug Shift 2)

Options:
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B.1
C.3
D. -3
Answer: B
Solution:
Slope of 1 -1
ope of normal =
P f'(x)
tan( 27) =
= tan 1 f’(3)
N B -1
-~ f'(3)
= f'(3) =1
Question206

Local maximum and local minimum values respectively of the function f(z) = (z — 1)(z + 2)? are
MHT CET 2022 (06 Aug Shift 1)

Options:
A . —4,0
B.0,—4
C.—4,4
D.4,-4
Answer: B

Solution:

fl@)=(x+22+(x—-1)2x+2)=(z+2)(z+2+ 2z —2) = 3z(z + 2)

+ —07,
fmax = f(_2) =0
Join = f(O) = —4
Question207
The function f(z) = 15— is MHT CET 2022 (06 Aug Shift 1)

Options:
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A. decreasing on (0, %), increasing on ( , oo)

s

e
. . x . x

B. increasing on (0, ;), decreasing on (;, oo)

C. increasing on (0, co)

D. decreasing on (0, o)

Answer: D
Solution:
log(m + x)
flx) = —=——~
x) log(e +x)
) — —=log(e +x) —log(m +x) x o5
B {log(e +x)}?

(e +x)log(e +x) — (w + x) log(w + x)

=)= (7 +x)(e + x){log(e + x)}?

Letg(z) = (e + ) log(e + z) — (m + z) log(mw + z)
= g'(x) =log(e +x) —log(n +x) < 0

So, g(x) is decreasing

= g(x) < g(0)vx € (0,00)

= (e+x)log(e +x) — (7 +x)log(mr +x) < eloge —wlogmw < 0
= f'(x) < 0vx € (0, 00)

= f(x) is decreasing on (0, co)

Question208

If the tangent to the curve y = -,z € R, (x # ++/3) at a point (o, 8) # (0, 0) on it, is parallel to

1.2_3 Y

the line 2z + 6y — 11 = 0, then MHT CET 2022 (06 Aug Shift 1)
Options:

A.|2a+68 =11

B. |6 + 28| = 9

C. |6a + 28] = 19

D. [2a + 68] = 19

Answer: C

Solution:
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z dy  —(3+2%)
o (=3

Now slope of 2z + 6y — 11 =01is _Tl

A

1 —(3+z?
Q 3 (23
=zt 9z =0
:>..":2(.r2—9):0

=r=00rz==3

Butz #0sox =43 = y=+;
Hence;a::I:S,ﬁ::I:%

= 6a+28 =|£(6x3+2x )| =19

Question209

The side of a square sheet of metal is increasing at the rate of 3 cm/min. At what rate is the area
increasing when the length of the side is 6 cm long? MHT CET 2022 (05 Aug Shift 2)

Options:

A. 36 cm? /min
B. 12 cm?/min
C. 18 cm? /min
D. 9 cm? /min
Answer: A

Solution:
A =a’and & = 3 cm/min
dt
dA da
Now =— = QaI

dt

= % — 2% 6 x 3 cm’/ min = 36 cm?/ min

Question210

A circular sector of perimeter 60 meter with maximum area is to be constructed. The radius of the
circular are in meter must be MHT CET 2022 (05 Aug Shift 2)

Options:
A.5m

B.156m
C.10m
D.20m

Answer: B

Get More Learning Materials Here : &

@g www.studentbro.in



Solution:

Perimeter = 2r 4+ rf = 60

60—2r
L

=0=

Ar)= %(60 —4r)

For area to be maximum A'(r) =0=r=15

Question211

The rate at which the population of a city increases varies as the population present. Within the
period of 30 years, the population grew from 20 lakhs to 40 lakhs. Then, the population after a
further period of 15 years will be( Take /2 = 1.41) MHT CET 2022 (05 Aug Shift 2)

Options:

A. 56 lakhs
B. 60 lakhs
C. 57.4 lakhs
D. 56.4 lakhs

Answer: D

Solution:
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=log P=Fkt+C

Putting t = 0 year and p = 20 lakhs

We get ¢ = log, 20

= log, P = Kt +log, 20

Again putting t = 30 years and P = 40 lakhs
= log, 40 = K x 30 + log, 20

log, 2
30

= K=

log, 2
Oga tlog, 20

= log, P =
Putting t = 45 years
log, 2
We getlog, p = —&= x 45 + log, 20

3
= log, P = 51085 2 +log, 20

= log, P =log, 2% x 20
= P = 2,/2 x 20 lakhs

=P =2 x 1.41 x 20 lakhs

= P = 56.4 lakhs

Question212

The function f(x) is defined by f(x) = (x + 2)e ™ is MHT CET 2022 (05 Aug Shift 2)
Options:

A. monotonically decreasing in (—1, co) and monotonically increasing in (—oo, —1)

B. decreasing for all x

C. increasing for all x

D. decreasing in (—oo, —1) and increasing in (—1, 00)

Answer: A

Solution:

f(x) =(x+2e*=fP(x)=e - (x+2)e "= (1 -x—2)
= f'(x) = —e *(1 + x) sign scheme
- | —

~
I -

M
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Question213

The maximum value of the function f(z) = 3z3 — 1822 + 27z — 40 on the set
S = {z € Rz® + 30 < 11z} is MHT CET 2022 (05 Aug Shift 1)

Options:
A. 122

B. 222

C. 810

D. 162
Answer: A

Solution:

flz) = 3z* — 182% + 27z — 40
= f'(z) = 92 — 36z + 27
=%z —1)(z—3)

Sign scheme for f'(x)

<+|_=+>
1 3

Now, z2 + 30 < 1iz

= (z—5)(z—6)<0

=z € 5,6
For the interval [5, 6] f(z) is increasing
Hence fmax = f(6)
Yz € [5,6]i.e.onthesetS

=3x6"—18x 62+ 27 x6— 40 =122

Question214

A stone is dropped in a quiet lake and it is observed that waves move in circles, If the radius of a
circular wave increases at the rate 2 cm/sec, then the rate of increase in its area at the instant when
its radius is 10 cm, is cm? /sec. MHT CET 2022 (05 Aug Shift 1)

Options:
A. 407
B. 807
C. 107
D. 207w

Answer: A

Solution:
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Given % =2 cm/secr = 10 cm
We have A = 712

Diff. wrt t

dA _, dr
@t

=2r x 10 x 2
= 407

Question215

The curve y = az® + bz? + cx + 5 touches X-axis at P(—2,0) and cuts Y-axis at a point Q, where its
gradient is 3, then MHT CET 2021 (24 Sep Shift 2)

Options:
Aa:%,b:%,0—3
B a:%,b:%,c:—?,

Answer: D

Solution:
The curvey = az® + ba? + cz + 5 touches X-axis at P(—2,0)

S0=a(-2P +b(-2%+¢(-2)+5

.83 —-4b+2c=5 LD

:—: = 3az® + 2bz + cand at point @ on Y axis, we have % =3
Let Q@ = (0,k)

© 3 =3a0) +2(0)+c = c=3 - (2)

The equation (1) becomes 8a — 4b+ 6 = Hi.e.8a —4b= —1

=:~2a—b=Tl

AtP(—2,0)

dy

= =0

12a—4b+c=0 ....(3)

From (1}, (2)\&(3)

1 3
a=—g,b=7,c=3

Question216

The minimum value of the function f(z) = zlogz is MHT CET 2021 (24 Sep Shift 2)

Options:

Get More Learning Materials Here : & m @) www.studentbro.in



A. -e

Answer: D

Solution:
fz)=zlogz
f'(x) =% +logx=1+logx

Whenl—i—logx:{):,xx:l

e

f'(x) =1 = [f"(x)],_1 =e>0
Thus £(x) is minimum at x = < and

f2)=(3)log(3) = =

Question217

The distance ' s ' in meters covered by a particle in t seconds is given by s = 2 + 27t — t3. The
particle will stop after
distance. MHT CET 2021 (24 Sep Shift 2)

Options:

A. 65 meters
B. 80 meters
C. 56 meters
D. 60 meters

Answer: C

Solution:

s = 2 + 27t — t3 and particle stops when its velocity is zero.
", % = 27 — 3t2 =0 = t?> = 9 = t = 3sec..". Distance covered in 3sec, is
S(t:3) =2 + 27(3) - (3)3 — 56 m

Question218

The equation of tangent to the curve y = y = /2sin(2z + §) at z = I, is MHT CET 2021 (24 Sep
Shift 1)

Options:

A2z+y—5-1=0
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B.2z-y—5+1=0
Czt+ty—5-1=0
D.z— —%—i—l:O
Answer: A

Solution:
i s
y = \/Esm(2x + Z)

dy _ \/§cos<2x+ z)(2)

dx 4
d
(d—z)X:E = (2¢/2) cos(g + %) =22 (— sin %) = —2
4
Whenx = T,y = v/2sin(% + ) = 1Hence equation of required tangent is
(y—1)=—2(a:—1) =2 +y— = —1=0
4 2

Question219
For all real z, the minimum value of the function f(z) = ;ﬁii is MHT CET 2021 (24 Sep Shift 1)
Options:
A1
B.0
C.3
D.1
Answer: A
Solution:

2
We have f(z) = %

(1+z+2?)(2e—-1)— (1 -z +2?) (2z+1)
(14 z + 22)

f'(z) =

(2x+2a:2+2:c3—:c—1—a:2)—(2x—2w2+2w3+1—a¢+w2)
(1+z + z2)

B (m—i—a:2—|—2w3—1)—(x—x2—|—2m3—|—1)
(1+z+a2)°
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= ﬁ and when f'(z) = 0, we get

2(x*—1)=0=x= =+l

When z = 1, f(z) = 5 and when # = —1, f(z) = 3Hence minimum value of f(z) is 3.

Question220

The radius of a circular plate is increasing at the rate of 0.01 cm/sec, when the radius is 12 cm.
Then the rate at which the area increases is MHT CET 2021 (24 Sep Shift 1)

Options:

A. 607 sq. cm /sec
B. 0.247 sq. cm /sec
C.1.2m sq. cm /sec
D. 247 sq. cm /sec
Answer: B

Solution:

dr __
We have @ = 0.01

A = mr?
dA dr
T = 7T(2r)a = (27)(12)(0.01) = 0.247sq - cm/sec
Question221

10 is divided into two parts such that the sum of double of the first and square of the other is
minimum, then the numbers are respectively MHT CET 2021 (23 Sep Shift 2)

Options:
A 9,1

B. 8,2
C.64
D.73
Answer: A

Solution:
Let the two parts of 10 be z and (10 — z).

f(z) =2(10 —z) + 22 = 22 — 22 + 20
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f'(z) = 2 — 2 and when f'(z) =0, we getz =1
f'(x) =2>0

", f(x) is minimum at x = 1.Thus the parts are 1,9 .

Question222

Function f(x) = e~ 1/* is strictly increasing for all x where MHT CET 2021 (23 Sep Shift 2)

Options:

A. x is only positive real number
B. x is only negative real number
C. x is a real number

D. x is a non - zero real number

Answer: D

Solution:

When f'(x) > 0,x%: > 0andx £ 0
Nowx? > Oandex > 0for'¥x € R

Hence f(z) is an increasing function for Vi, except z = 0

If z = —2 and = = 4 are the extreme points of y = 3 — ax? — Bz + 5, then MHT CET 2021 (23 Sep

Question223
Shift 2)

Options:
Aa=3,6=24

B.a=-24mp = -3
Ca=-3,=-24
D.a=243,6=3
Answer: A

Solution:
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y=2>—az?— Bz +5

d
'.—y:3w2—2aw—5
dx
We have x = —2 and x = 4 as extreme points.

(B 390 — 2a(—2) — § —
'°<dw>w:_2_3( 2)* —2a(-2)—-8=0
S 124+4a—-B=0=>4a—=-12

dy B 5 B
<%>m_4_3(4) —2a(4) — B =0

S48 —8a—p=0=8a+ =48

Solving eq. (1) and (2), we get a = 3, 8 = 24

Question224

The maximum area of the rectangle that can be inscribed in a circle of radius r is MHT CET 2021
(23 Sep Shift 1)

Options:

A. 272 sq. units
B. ”Tﬁ sq. units
C. mr? units

D. r® sq units

Answer: A
Solution:

Y

A B
I 2] X
g) /
\_/

Refer figure
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B = (rcos6,rsinf)

.. Ab2rcos § and BC = 2rsin 6

Area (ABCD) = AB x BC

. £(8) = (2rcos §)(2rsin @) = 2r*sin 26

f'(6) = 4r” cos 26 and when f'(6) = 0, we write
cos20:O:>cos29:cos% =0 = %
£"(6) = —8r’sin 2 and £"(8) jp_z) = —8t” < 0\

Thus, area of required rectangle is maximum when 6 = 7

T 1
. AB =2rcos — = 2r (—) = 4/2r and
4 V2

™ 1
BC = 2rsin — = 2r (—) = /2r
4 V2

.. Maximum Area (ABCD) == (\/ir)(\/ﬁr) — 92

Question225

F(x) = log|sinx|, where x € (0, ) is strictly increasing on MHT CET 2021 (23 Sep Shift 1)
Options:

A. (%, m) only

B. (0, 7) only

C. (0, %) only

Answer: C

Solution:

f(z) =log|sinz|, where z € (0, )

o f'(x) = == x cosx =cotx

T sinx

When f'(x) > 0, we say <X = 0

sinx

Heresinz > 0...[z € (0,7)]

for the function to be strictly increasing, cosx > 0

T

—+x€(0,7) only.
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Question226

A spherical raindrop evaporates at a rate proportional to its surface area. If its radius originally is
3 mm. and 1 hour later has been reduced to 2 mm, then the expression of radius r of the raindrop at
any time ¢ is (where 0 < ¢ < 3) MHT CET 2021 (22 Sep Shift 2)

Options:
A.r=t+5
B.r=t—-5
Cr=3-t
Dr=t+3
Answer: C
Solution:
We have ‘;—: x — (47rr2)We know that v =
1 2dr
sS4t — o —
dt
dr
coAmt— = (-
a =
Lr=-kt+c¢ (1)
We haver=3, whent=0
L3=c=>r=-kt+3 ... (2)
We haver=2, whent=1
2=-k+3 = k=1 ... (3)

Lr=—t+3 = r1=3-1

Fmr? = % = 47rr2%
(471‘1‘2)
dr
2 a
4knr ) = qt k

...[From (1), (2). (3)]

Question227

If f(x) = z? + az + b has minima at z = 3 whose value is 5, then the values of a and b are

respectively. MHT CET 2021 (22 Sep Shift 2)
Options:

A. -6,-14

B.-6,14

C. 14,-6

D. 6,14

Answer: B

Solution:
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flz)=2"+az+b

~.f'(x) = 2x + aand when f'(x) = 0, we getx = —*
Now f'(x) —=9%2and2 >0

.. f(x) has minima at x = _?' =3 ...[as per given data]

s.a=—6

Since Minimum value of f(z) is 5 at z = 3, we write

5=(3+(-6)(3)+b =b=14

Question228
The function f(z) = 33243 jg increasing, if MHT CET 2021 (22 Sep Shift 2)
Options:
AX>2
B.A<4
C.A>4
D.A>1
Answer: A
Solution:
Asinz + 6 cosz
fz) = 2sinx 4+ 3cosx
f(z) = {l(2sinz + 3cosz)(Acosz — 6sinz| — [Asinz + 6cosx)(2cosz — 3sinz)]}

(2sinz + 3cos x)?
When f'(x) > 0, we get

[(2)\ sinx cosx + 3\ cos®x — 12sin? x — 18 sin x cos X)

— (2)\sinxcosx—|— 12 cos® x — 3\ sin® x — 183unxcosx)] >0
L3 (sin2x + cos? x) — 12 (sin2x + cos? x) >0
S3IA-12>20=)22>14

Question229
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The slant height of a right circular cone is 3 cm. The height of the cone for maximum volume is

MHT CET 2021 (22 Sep Shift 2)
Options:
A.b5cm

B.\/gcm
C.3cm

D.\/gcm

Answer: D

Solution:

Volume of cone = +7r? hWe have slant height £ = 3 cm and we know that £2 = r* 4+ h?

3

S9=r’4+hi=r*=9—-h’

1

v=—m (9 - h2) h = (3m)h — (3) b3

3

dh 3

When%:0,W6g6t37r:7rh2:>h:\/§

3

v g (T) (31°) = 3m — v’

d’v d*v
W:0—2ﬂ'h = W :—2\/§7T<0
b—+/3
. Volume of cone is maximum when h = /3
Question230
A rectangle of maximum area is inscribed in an ellipse % + % = 1, then its dimensions are MHT

CET 2021 (22 Sep Shift 1)
Options:

A 4V2,6V2

B.v2,5v2

C.4v2,5v/2

D. 4v/2,/2

Answer: C

Solution:
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Refer figure

Y Ny
] P(5 cos 0. 4 sin B)
P— 3 X
-5 \ /5
\\‘-‘_-—_.-/
-3
W

Length of rectangle = 10 cos @ and

breadth of rectangle = 8sin #

.~.Area of rectangle = (10 cos #) (8sin f) = 40(sin §)

Maximum area will occur whensin 28 = 1

.‘.sin29:sing = f= %
P= (% , %) = Dimensions of rectangle are 5./2,4,/2
Question231

A spherical snow ball is forming so that its volume is increasing at the rate of 8 cm?/sec. Find the
rate of increase of radius when radius is 2 cm MHT CET 2021 (22 Sep Shift 1)

Options:

A. mcm/sec
1

B. g-cm/sec

C. 2mcm/sec
1

D. 5-cm/sec

Answer: D

Solution:

LAV 4 (ooydr _ 4o_2dr
Ctodt _Sﬂ(gr)dt_4m dt

8 =dn(2PE &= L

Question232

The point on the curve y> = 2(xz — 3) at which the normal is parallel to the liney — 2z +1 = 0 is
MHT CET 2021 (22 Sep Shift 1)

Options:
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B.(2,2)

C. (5,2)
D. (5,—2)
Answer: D
Solution:
y? = 2(z — 3)
dy dy 1
S2Yy— =2 = — = —
Y dx dx Y
.. Slope of normal = —y and as per condition given

—y=2 =y=-2
(-2)> =2(z — 3) = = =5 = point is (5, —2)

Question233

For all real x, the minimum value of the function f(z) = ;zizz is MHT CET 2021 (21 Sep Shift 2)

Options:
A 3
B.0
C.3
D.1

Answer: A

Solution:

We have f(z) = ;ziizj

(1+z+2?)(2e-1)— (1—z+2?) (2z+1)

fle) = (1+:c+:c2)2

(2:c+2:c2+2:c3—:c—1—:c2)—(2x—2w2+2w3+1—m+w2)
(1+z + z2)

B (m—l—x2—|—2x3—1)—(m—a:2—|—2x3—|—1)
(14 z+ z2)°

= ﬁ and when f'(z) = 0, we get

2(x*-1)=0=>x=+1
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When x = 1,f(x) = 4 and when x = —1, f(x) = 3Hence minimum value of f(z) is 5.

Question234

The function f(x) = log(1 + x) — 22+—XX is increasing on MHT CET 2021 (21 Sep Shift 2)
Options:

A. (—00,00)

B. (—5, 00)

C. (—00,0)

D. (~1,00)

Answer: D

Solution:

2
f(x)zlog(1+x)—2+—xx = x £ —2

1 |:(2—|—X)(2) — (2x)(1)}
(1+x) (2 + x)2

1 __[ 4 ]_(X+®2—Mx+n

1+x 2+x)2| (x+2)2(1+x)

When f'(z) > 0, we write

w2

(z+2)*(1+2)

>0

Since 2 > 0 and (z + 2)? > 0, we write (1 +z) > 0=z > —1

Question235

The abscissa of the points, where the tangent to the curve y = 23 — 322 — 9z + 5 is parallel to X-
axis are MHT CET 2021 (21 Sep Shift 2)

Options:
A.x=1and -1
B. x=1 and -3
C.x=-1and 3
D. x=0and 1
Answer: C

Solution:
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Wehavey =z — 322 — 9z +5

. dy

Cody = 3z2 — 6x — 9 and since tangent is parallel to X axis, we write

32 -6z -9=0=2"-22-3=0ie. (z—3)(z+1)=0
=zr=-1,3

Question236

A stone is dropped in a quiet lake and it is observed that waves move in circles, If the radius of a
circular wave increases at the rate 2 cm/sec, then the rate of increase in its area at the instant when
its radius is 10 cm, is cm? /sec. MHT CET 2021 (21 Sep Shift 1)

Options:
A. 407

B. 807

C. 107

D. 207w
Answer: A

Solution:
Given % =2 cm/secr = 10 cm

We have A = 72

Diff. wort t
dA _ g dr
@& &
=2r x10x 2
= 40qr
Question237

2
The curves ﬁ—z + yf = 4 and y® = 16z intersect each other orthogonally, then a> = MHT CET 2021
(21 Sep Shift 1)

Options:
A.2

B.

NN

1
C. 0

4
D. 3
Answer: D

Solution:
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Also y3 = 16x

dy dy 16
3P =16 S = ——
Y dr de  3y2

Since curves intersect orthogonally, from (1) and (2), we write

() () (5e) =

-z — 1 and we have ¢ = 16z

. 3a2y3

64x 9 4
=1=a"=—

" 3a2(16x) 3

Question238

The function f(z) = cot™! z + z is increasing in the interval. MHT CET 2021 (21 Sep Shift 1)
Options:

A. (=00, 0)

B. (0,3)

C. (1, 00)

D. (~1, 00)

Answer: A

Solution:

f(x) = cot 'x +x

—1 —1+1+%x2 x2
’fl —_— ]_: —_—
=1 1+ %2 1+x
2
Herex* > 0 = 5 >0
+ X

Hence f(x) is always increasing.

Question239
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If f(z) = 22° — 1522 — 144z — 7, then f(z) is strictly decreasing in MHT CET 2021 (20 Sep Shift 2)

Options:

A. (-8,3)
B. (—3,8)
C.(3,8)

D. (-8, -3)
Answer: B

Solution:

f(x) = 2x® — 15x* — 144x — 7
f'(x) = 6x* — 30x — 144

When f'(x) < 0, we get x> — 5x — 24 < 0

S(x—8)(x+3)<0=-3<x<8

Question240

Water is being poured at the rate of 36 m*/min. into a cylindrical vessel, whose circular base is of
radius 3 m. then the water level in the cylinder is rising at the rate of MHT CET 2021 (20 Sep Shift

2)

Options:

A. 2m/min
B. 47m/min
C. -~m/min
D. %m/min
Answer: A

Solution:

Volume of cylinder = 7r? h

dv  ,dh

=Tr ——

.36 =7(3)

,dh dh 4

=% = gm/mm

Question241

The surface area of a spherical balloon is increasing at the rate 2 cm?/sec. Then rate of increase in
the volume of the balloon is , when the radius of the balloon is 6 cm. MHT CET 2021 (20 Sep Shift

2)

Get More Learning Materials Here : &

@’g www.studentbro.in



Options:

A. 4 cm?/sec
B. 16 cm?/sec
C. 36 cm3/sec
D. 6 cm?/sec
Answer: D

Solution:

We have & — 2 and A = 4mr?

dt
. dA_8 dt 5 — 8(6 dr
T wrdt:> = 7r()dt
.dr_ 1
“dt 24w
HereV:%wr?’
' dV_4 2dr
S TR T
1
. 2 (1 ) _ 3
= 47(6) (247r> 6 cm” /sec
Question242

A wire of length 20 units is divided into two parts such that the product of one part and cube of the
other part is maximum, then product of these parts is MHT CET 2021 (20 Sep Shift 1)

Options:
A.S
B.75

C. 15
D. 70

Answer: B

Solution:
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Let x be the one part and y be the other part.
Wehavex+y=20=y=20—-x

As per condition given, we write

f(x) = (20 — x)x*
= 20x* — x*
o f(x) = 60x% — 4x®

When f'(x), we get

42*(15-2) = 0=z =0,15
f'(z) = 120z — 1222
[f'(2)],_,, = (120)(15) — (12)(15)* = —900 < 0

.. f[x] is maximum when x = 15.

Sy =5=xy=(15)(5) =75

Question243

A particle is moving on a straight line. The distance S travelled in time ¢ is given by S = at? + bt + 6
. If the particle comes to rest after 4 seconds at a distance of 16 m. from the starting point, then the
acceleration of the particle is. MHT CET 2021 (20 Sep Shift 1)

Options:

A. _T?’ m/sec?
B. 5- m/sec?
C. —1 m/sec?
D. %5 m/sec?
Answer: D
Solution:

S=att?+bt+6

d 2
.'.V:—S:2at+bandA:Q:2a
dt dt?

When particle comes to rest,

S=16,t=4, V=0
.16 =a(4)> +b(4) +6
= 16a+4b=10...(1)
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Also 0 =2a(1)(2) +4

From (1) and (2), we get

16a+4(8w):10:>—16:10:>aL:7

We have acceleration A = 2a = 2 (%5) = _TE’ m /sec?

Question244

The equation of the tangent to curve y = 4xe* at (—1, %) is MHT CET 2021 (20 Sep Shift 1)

Options:

A6z —Sy=—5

B.x—Zy=0
Czxz=-1
D.y= _74
Answer: D
Solution:
y = 4x*
d -4 4
(_y) =4(—1)et+4el=—4+-=0
dx (_1’ " ) e ¢
Thus tangent is parallel to X axis.Hence required equation of tangent is y = %4
Question245

If P is a point on the segment AB of length 12 cm, then the position of P for AP? + BP? to be
minimum is such that MHT CET 2020 (20 Oct Shift 2)

Options:

A. P divides AB in the ratio 2 : 3 internally
B. P divides AB in the ratio 4 : 3 internally
C. P is the midpoint of segment AB

D. P divides BA in the ratio 2 : 1 internally

Answer: C
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Solution:

Let d(AP)=x=d(BP) =12 —x
f(x) = AP? + BP?
=x2+ (12 —x)?
=2x" — 24x + 144
f'(x) = 4x — 24 and when f'(x) = 0, we get x = 6.
f"(x)=4>0
Hence f(x) is minimum at x = 6

Question246

1

The approximate value of (66): is MHT CET 2020 (20 Oct Shift 2)
Options:

A. 4.0416

B. 4.0447

C. 4.0433

D. 4.0481

Answer: A

Solution:

2
—3 1

leta=064, h=2andletf(x) = XF = fllx)=3x35=—%

~.f(a)=645 =4 and f'(a)= =309 =

We have f(a +h) # f(a) + h-{'(a)

- (66)° + 4+ (2) (%) =4+ 5 + 40416

Question247

The function f(z) = 3z* + 162° — 302> + 10 is increasing for MHT CET 2020 (20 Oct Shift 2)
Options:

A. every real value of

B.z =0,z = 1only

C.z € (-5,0)U(1,00)

D.z € [0,1]

Answer: C

Solution:
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f(z) = 3z* + 16z — 30z + 10
- f(z) = 122° + 4822 — 60z
When f'(z) > 0, we write

z (122° + 48z — 60) > 0
12z (2% + 4z —5) >0

S f(x) = 0, whenz € (—5,0) U(1,00)

Question248

The approximate value of f(z) = 3z? + 5z + 3 at z = 3 - 02 is MHT CET 2020 (20 Oct Shift 1)
Options:

A. 45.46

B.v=45-46

C.44-76

D. 44 - 46

Answer: B

Solution:
Given f(z) =3z + 52+ 3 = f/(z) =6z +5
leta=3, h=0.02
~f(a) =f(3)=27+15+3=45
fla)=7'(3) =18+5=23

We know that

f(a+h) = f(a) + hf'(a)
=45+ (0.02)(23) = 45 + 0.46 = 45.46

Question249

The minimum value of f(z) = a? cos? z + b%sin® z if a> > b2, is MHT CET 2020 (20 Oct Shift 1)
Options:

A.a® - b?

B. v?

C.a? +b?

D. a?

Answer: D
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Solution:
Given f(z)

—alcos?z + B sin’z
— ag (l+c;s?z) + bg (1—c;s2:)

a’+i a—b
=( > )—i—( 3 )cos?m

f(z) will be maximum when cos 2z = 1

f(x) will be minimum when cos 2x = —1

Hence minimum value of f(z) is

f&) =55+ (555 ) e

Question250

If the line y = 4x — 5 touches the curve y? = az® + b at the point (2, 3), then MHT CET 2020 (20
Oct Shift 1)

Options:
Aa=-2b=—-7
B.a=-2,b=7
C.a=2 ,b=-7
D.a=2,b=7
Answer: C

Solution:
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Line y = 4z — 5 has slope 4

We have y? = az® + b = 23;% = 3az?

Cody 3:.u|:2

dx
( dy ) _ 3a(2p
ix )53 20

As per given condition, 2a =4 =a =2

Now y* = az® + b at point (2, 3) becomes

9=8(2)+b=b=

This problem can be alternatively solved as follows:
Puty=4z —5iny?> =az®+b

o4z —5)2 =az® +b

When z = 2, we get

9=8a+b...(1)

Now we will go by options

Puta =2, b = —7in equation (1) we get

8(a) —7T=16—-7=09

=2a

=7

Question251

The area of the square increases at the rate of 0.5 cm?/sec. The rate at which itsperimeter is
increasing when the side of the square is 10 cm long, is MHT CET 2020 (19 Oct Shift 2)

Options:
A.0-3cm/sec
B.0-1cm/sec
C.0-2cm/sec
D.0-4 cm/sec
Answer: B

Solution:
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Let x be the side of the square. Then area A = x?
.odA d o d

TS 2xd—’: =05= 2(10)&

Lodx _

N 0.025

Now perimeter = 4x = p

d
o3 = 4% =4(0.025) = 0.1 cm//sec.

Question252

The equation of the normal to the curve 2z> + y? = 12 at the point (2, 2) is MHT CET 2020 (19 Oct
Shift 2)

Options:
A2x—y+6=0
B.2z+y—-6=0
Cz+2y+2=0
Dz—-2y+2=0
Answer: D

Solution:

Given equation of the curve is 222 + y2 = 12

-2z
y

4m+2y%=0=>%=

Slope of tangent at (2, 2) is %[2) — 2 = Slope of normal at (2, 2) is %

Equation of normal at (2, 2) is

— 1 — —
y—2=5(@-2)=>2y-4=c-2=c—-2y+2=0

Question253

The maximum volume of a right circular cylinder if the sum of its radius and height is6 m is MHT
CET 2020 (19 Oct Shift 2)

Options:
A. 16mm?
B. 327rm?
C. 4m?
D. 647m?

Answer: B

Solution:
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Let height of cylinderbe h and radiusber =r4+h=6=h=6 —r

Volume of cylinder V= nr2 h
=m-r-(6—7)=m(6r —17)

For the maximum volume, & _o

dr
m(12r—3r2) =0=>12r=3r2 >r=4d=h=6-4=2

.~. Volume of cylinder = m x 42 x2=32r-m

Question254

The function f(z) = (z + 2)e™™ is MHT CET 2020 (19 Oct Shift 1)
Options:

A. decreasing in (—oo, —1) and increasing in (—1, 00)

B. decreasing for all

C. increasing in (—oo, —1) and decreasing in (—1, 00)

D. increasing for all =

Answer: C

Solution:
Given
f@) = (@ +2)e
~f@)=(z+2) (e") (—1)+e (1)
=e*l—(z+2)]=e*(—x—-1)
=—e "(z+1)

Here e™® is always positive.

Now —(z+1)>0=>—-—zz>1=z< -1
Also —(z+1)<0=-zz<l=z>-1

Thus f(x) increases in (—oo, —1) and decreases in (—1, 00)

Question255

If L.MLV.T. is applicable for the function f(z) = z + -,z € [1, 3], then ¢ = MHT CET 2020 (19 Oct
Shift 1)

Options:
A. V3
B. 3

C.2
D. V2
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Answer: B

Solution:

Given f(x) = x + 1 and LMVT holds

fl@=1-5=Ffl=1-3
fA)=1+1=2and f(3)=3+1=2

r _ l_T_z 1 _ 4 _
fO=1-S=am>1"2 5w~

ca|ba

%:1-%:%:}62:3:>C::|:\/§

Question256

The equation of normal to the curve y = sin(’%) at the point (2,5) is MHT CET 2020 (16 Oct Shift
2)

Options:

A. x+y=5

B.y=5

C.x=2

D. x+y=2

Answer: C

Solution:

we have, y = sin =%

dy_?r TT
dr ~ 4 COS4

Since slope of tangent is zero, it is parallel to X axis. So normal is parallel to Y axis. Hence required
equation of normal isx = 2

Question257

For every value of z, the function f(z) = %, a > 0is MHT CET 2020 (16 Oct Shift 2)
Options:

A. decreasing

B. increasing

C. Constant

D. Neither increasing nor decreasing

Answer: A

Solution:
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f(x) = = a ™
1
f'(x) =—a *-log.a=— %l __0

al(.

So f(x) is decreasing for all x

Question258

Ifz+y= g, then the maximum value of sin z.siny is MHT CET 2020 (16 Oct Shift 2)
Options:

A.

o=

B.

C.
D. L

Answer: A

Solution:

T+y=35 = y=7-12

T
2
. . — . T o _ 2sinzrwcosz __ sinlr
sm.?:-smy_sm:z:-sm(i— ) =sinzcosy = MITEL — SLE

Weknow, —1 <sin2z <1= —?1 < SiDQQz <

b=

So maximum value is %

Question259

If f(z) = log(sinz),z € [%, %’r} , then value of 'c'by applyng L.mv.T. is MHT CET 2020 (16 Oct
Shift 1)

Options:

A.

NI

21
B. 5
C 3
s
D. 1
Answer: A

Solution:
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Value of ' " by applying LM.V.T is to be found out

fte) = log(sinz) on | £, | = tota = F,6= 3%

@) = 2= = cotz = f'(c) = cote

po - 1010 _ f(i:;(%)

o )] o)) )ty
3 3

te=0 T
COtLCc = = Cc= —
2

Question260

The equation of tangent at P(—4, —4) on the curve z2 = —4y is MHT CET 2020 (16 Oct Shift 1)
Options:

A. 2x+y+4=0

B. 2x-y+4=0

C. 2x-+y-4=0

D. 3x-y+8=0

Answer: B

Solution:

L ]

2 _ _ 4%
We have z _—4y:>2a‘:_—4dz =>4 =

Hence slope of tangent at P(—4, —4) is 2 . Hence required eq. of tangent is
y+4=2z+4) =22zr-y+4=0

Question261

The approximate value of the function f(z) = 23 — 3z + 5 at z = 1.99 is MHT CET 2020 (16 Oct
Shift 1)

Options:
A. 691
B. 6.94
C.7.94
D. 791

Answer: A

Solution:
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flz)=z*-3z+5= f(z) =32 -3

leta =2,h = —0.01

We know that f(a + h) # f(a) + hf'(a)

#(1.99) =7 — (0.01)(9) = 7 — 0.09 # 6.91

Question262

The approximate value of the function f(z) = z° 4+ 5z° — 7Tz + 10 atz = 1- 1 is MHT CET 2020 (15

Oct Shift 2)
Options:
A.T7-6
B.8-6
C.6-6
D.9-6

Answer: D

Solution:
Given f(z) = z* + 522 — Tz + 10 = f'(z) = 32> + 10z — 7
leta=1,h=0.1
S f(1)=1+5-7+10=0andf(1)=3+10—7=6
We know that f(a +h) = f(a) + hf'(a)

F(11) =9+ (0.1)(6) =9+ 0.6 = 9.6

Question263

If the tangent to the curve given by = t> — 1 and y = t* — t is parallel to X - axis, then the value of

t is MHT CET 2020 (15 Oct Shift 2)

Options:

-1
A. 7

B.0
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1
C.\/g

D.

|

Answer: D

Solution:

Wehavex =t> —landy = t? — ¢

Lodx dy
——Ztandm—%—l

© dt
dy (%) o 2t-1
cdx (%) -2t

Since tangent is parallel to X axis, we write

-1 _ 1
2t tT

Question264

If rectangles are inscribed in a circle of radius r units. Then the dimensions of the rectangle which
has maximum area are MHT CET 2020 (15 Oct Shift 2)

Options:

A. 2r units, r units,

B. 2r units, +/2r units,

C. r units, v/2r units,

D. \/§r units,\/ir units

Answer: D

Solution:
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Let ABC'D be the rectangle inscribed in a circle of radius 'r'.
= AC = BD = 2r — diameter

Let x and y be the length and breath of rectangle.
S+ =2 y= VA4 —2?

Now Area of rectangle = A — xy

~A =zt — 2t
dA T z?
=t — = x(2r) =4 —® - ——
dz 2y/4r? — z2 (~22) 4r2 — x2
dA 4 — 227
dr /22 — 2

For maximum Area, % =0=4r2 —2x2 =0=x=+/2r

d>A
dX2

>0forx=+2r

Therefore area is maximum when = = /2r = y = /42 — 212 = /2r

A N,

Question265

If line  + y = 0 touches the curve az? = 2y> — b at (1, —1),then the values of a and b are
respectively MHT CET 2020 (15 Oct Shift 1)

Options:
A.0,2

B. -2,0
C.0,-2
D.2,0
Answer: D

Solution:
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arl =22 -b
ax?a::aiy%—(]:bm::Qy%

Ly _ e

S d T

At (1, 1) slope of tangent = g = _T“ and slopeof z +y—=0is —1
As per condition given, — = -1 =a=2

2

Substituting x = 1,y = —1, a = 2 in the given equation of curve, we get

2=2-b=0b=0

Question266

20 meters wire is available to fence a flower bed in the form of a circular sector. If the flower bed
should have the greatest possible surface area, then the radius of the circle is MHT CET 2020 (15
Oct Shift 1)

Options:
A.2m
B.4m
C.5m
D.10m

Answer: C

Solution:

Let £ and r be as shown in figure.We have 20 = 2r 4 £

{ =20 —2r
Area of flower bed
A:%Xh:%(20—2r)-’r
A=10r — r?
dA d>A
¥—10—2randF——2<0

When 2 =0=10-2r=0=r=5

Hence area of flower bed will be maximum when r = 5.
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Question267

The equation of normal to the curve 2z? + 3y? — 5 = 0 at P(1, 1) is MHT CET 2020 (15 Oct Shift 1)
Options:

A3z+2y+1=0

B.3z —2y+1=0

C.3z+2y—5=0

D.3z—2y—1=0

Answer: D

Solution:

Given 2z2 +3y2 —5=10

4z + 6 4y =0= O
T T dr 3y
At(1,1), % = _72 = Slope of normal = 3 Equation of normal is
3
y—lzg(w—l):>2y—2:3a:—3
3r —2y—1=0
Question268

If the displacement of a particle at a point is given by s = 3t> — 12t + 14, then thedisplacement of
the particle when its velocity becomes zero is MHT CET 2020 (14 Oct Shift 2)

Options:
A. 14 units
B. 4 units
C. 0 units
D. 2 units

Answer: D

Solution:

Given s =3t>2—12t+ 14

ds
== —6t—12
VT

Whenv=0,wegett =2-.s=(3x4)—(12x2)+14 =12 — 24 + 14 = 2 units
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Question269

The approximate value of log,,99is ( Given log;,e = 0.4343 ) MHT CET 2020 (14 Oct Shift 2)

Options:
A.1.9657
B. 1.9857
C. 1.1.9957
D. 1.9757

Answer: C

Solution:

log, z

Let f(z) =log,pz = Tz 10

J(@) =

zlog 10

Lleta=100, h=-1
. f(a) =log,; 100 = log,,10? =2
fla) = m = 551080 € = 155 % 0.4343

We know that

fla—h) = f(a) + hf'(a)

=24 (~1) x %{0.4343) — 2 — 0.004343 = 1.995657

= 1.9957

Question270

The function f(z) = logz — 22 MHT CET 2020 (14 Oct Shift 2)

Options:

A .z € (—o0,1)
B.z € (—1,00)
C.z € (—00,0)
D.z € (0,00)
Answer: D

Solution:
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Given f(z) = logz —

x+2
/ 1 [(z+2)(2) - (22)(1)
RRAC A (z +2)2 ]
17 4 P44
oz _(rfz+2)2]_w(w+2)2
_ z(z+4)
- z(z + 2)2

For f'(z) > 0,2 # 0 and x > —4Hence = € (0, o) is permissible.

Question271

A particle moves according to the law s = 3 — 6t> 4 9t + 25. The displacement of MHT CET 2020
(14 Oct Shift 1)

Options:

A. 0 units
B. -27 units
C. 27 units
D. 9 units

Answer: C

Solution:
Given s = 3 — 6t + 9t + 25 ...(1)

v=9 =3¢ 12t +9
dv __
b — 6t — 12

Given 6t — 12 =0 = t = 2. from (1), s = (2)3 — 6 x 4 + 18 + 25 = 27

Question272

A metal wire 108 meters long is bent to form a rectangle. If the area of the rectangleis maximum,
then its dimensions are MHT CET 2020 (14 Oct Shift 1)

Options:

A.28 m,28 m
B.27m,27m
C.25m,25 m

D. 26 m,26 m
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Answer: B
Solution:
Let sides of rectangle be z and y
Thus2z+2y=18=z+y=54=y=54—=
Now Area = A = zy
=z(54 — z) = 54z — 2°
Differentiating w.rt. x, we get

dA _ A )
5_54x1—2xandﬁ_—2a0

When%=(];weget54—2:z:=0=>:;c=27=>y=54—:c:27

Question273

The approximate value of cot ! (1 - 001) is MHT CET 2020 (13 Oct Shift 2)
Options:

A. T —0-0005

B. T +0-005

C. 7 +0-0005

INE]

D. - —0-005

s
4
Answer: A

Solution:

Let f(z) = cos 'z = f'(z) = —

f)
Let,ta=1, h=10.001

Now f(a) =cot ' 1= F and f'(a) = -7 = —3

We know that, f(a + h) = f(a) + hf'(a)

=7 +(0.001) (—%) = 7 — 0.0005

Question274

If the line 6z — y — 4 = 0 touches the curve y> = ax> + b at the point (1,2) thena + b = MHT CET
2020 (13 Oct Shift 2)

Options:
A.8

B. -4
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C.4
D. 12

Answer: C

Solution:

Slope of line 6z — y — 4 = 0is 6 and this line is tangent to the curve y? = ax® 4 bat point (1, 2)

dar?

Y R P, 4y 3oz _ 3a onq3e _ —
o 2y5; = 3dazx =>(d=) =4ad-Fr=6=a=38

1y ¥
Now point (1, 2) lies on given curve.

S(22=8)(1)P+b=b=-4=a+b=8-4=4

Question275

. L]
The maximum value of the function —=—

Options:
A. €2
B.1
C %
D.e

Answer: B

Solution:

Lety = &

_ x-%—logx _ 1-logx

x? x?

. dy

"t odx
dy

Put — = 0, we get

1-logz=0=logr=1=logz=loge=z=¢

dr? x?
_ 2logz —3

Now

T3
d*y
Atx:e,E <0

from (1), maximum value is y = %

d?y B 2 (—%) — (1 —logz)(22x) _ —z—2zr+2zrlogz

Question276

, # 0is MHT CET 2020 (13 Oct Shift 2)

A tangent to the curve z = at?,y = 2at is perpendicular to X axis, then the pointof contact is MHT

CET 2020 (13 Oct Shift 1)

Options:
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A. (0,—a)

B. (0,0)

C. (0,2a)

D. (0,a)

Answer: B

Solution:
Given equation of curve represents parabola y2 = 4dazx
Given is that tangent is _L er to X-axis. Therefore point of contact is vertex of parabola which is origin.
This problem can also be solved as
We have z = at? and y = 2 at
% = 2at and % =2a

% - % = % = Slope of tangent = % Since tangent is Perpendicular to X axis, it is parallel fo Y

axis i.e. it's slope is indefinite. tmeanst =0 =x=0andy =0

Question277

The radius of a circle is increasing at the rate 2 cm/sec. The rate at which its area isincreasing when
the radius of the circle is 5 decimeters is MHT CET 2020 (13 Oct Shift 1)

Options:

A. 1007mcm? /sec
B. 200mcm? /sec
C. 2000mrcm? /sec

D. 20mcm? /sec

Answer: B
Solution:
Here % = 2 and r = 5 decimeter = 50 cm Now Area of circle = A = 7r2.
_ dA _, dr
dr . at
— 2 x 7 x 50 X 2 = 200wcm? /sec
Question278

The equation of a normal to the curve £ = 4secfand y = 4tan?f at ) = 7 is MHT CET 2020 (13
Oct Shift 1)

Options:
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Az+yV2="TV2
B. 22z +y =82
C.\/§w+y:7\/§

D.z + 22y =122

Answer: D
Solution:
x =4sech and y=4tan®d
j—; —4secAtanf and % —8tanf - sec’d

dy

Ceda = slope of tangent = Stanfsec’d 2secl

4secdtanf

Atf = 7, lf—‘i‘i=2\/5:}slr.:peofncrrmal=— 1 _

At =Z,x=4y/2andy =4

Hence eq. of normal is

(3_4):%@:_4\@

L 22(y—4)=—z+4/2=2+2,/2y=12,/2

Question279

If the L. M. V. T. holds for the function f(z) = z + 1,z € [1, 3], then c= MHT CET 2020 (12 Oct
Shift 2)

Options:

A. V3
B.3

C.2
D. -3

Answer: A

Solution:
Given f(z) =  + L and LMVT holds
fl@)=1-%=f(g=1-%
fl)=1+1=2and f(3)=3+1 =173

r _ 1 _ 3 1 _ 4 2
file)= _E_(s—l}ﬁl_E_ﬁ_E

=1-2=1=c=3=c==43
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Question280

The perimeter of a triangle is 10 cm. If one of its side is 4 cm, then remaining sides of the triangle,
when area of triangle is maximum are MHT CET 2020 (12 Oct Shift 2)

Options:
A.5cm,1cm
B.3:6cm,2-4cm
C.3cm,3 cm
D.2cm,4 cm
Answer: C

Solution:
Let a, b, ¢ be the sides of the triangle.
The perimeter of triangle (2s) =a+b+c
leta=4and2s=10ie.5=5

S10=44+b4+ec=b=6-c

Now, area of triangle = A = /s(s —a)(s —b)(s —c) = /5(5—4)(5— 6 +¢)(5 — ¢

A=5(1)(c-1)(5-c)=A"=5(c-1)(5-¢)

=5(5¢—c* —5+¢) =5 (—c* +6c—5)

Let f(¢) =5 (—¢% + 6c —5) = f'(c) = 5(—2¢+6) = f"(c) = 5(—2) = —10
For extreme value, f'(c) =0ie. 5(—2c+6)=0=c=3

Thus £(3) = —10 < 0 = f(c) has maximum value at ¢ = 3

.. b =6 —3 = 3ie. the lengths of the remaining sides are 3 cm and 3 cm.

Question281

The displacement of a particle at time 't' is s = t3 — 4t> — 5t, then the velocity ofthe particle at
t = 2sec. is MHT CET 2020 (12 Oct Shift 2)

Options:
A. (%) units /sec.

B. —9 units /sec

C. 9 units /sec.

D. (_Tl) units / sec.
Answer: B

Solution:
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Given s = ° — 4¢2 — 5¢t

. ods 9492
"E_:R —8 -5

_ __ ds __ _ _
Att=2, v=1%2-3(4)-8(2)—5=12-16-5=-9

Question282

If f(z) = |x — 2|,z € [0, 4] then the Rolle's theorem cannot be applied to thefunction because MHT
CET 2020 (12 Oct Shift 1)

Options:

A. The function is not differentiable at every point in the (0, 4).

B. f(4) # £(0)
C. Function is not well-defined in the domain.
D. The function is not continuous at every point in the [0, 4].

Answer: A

Solution:
Here f(0) =0 —2| = —2and f(4)=[4—-2|=2
Thus £(4) # £(0)

Hence Rolle's Theorem cannot be applied.

Question283

A stone is dropped into a pond. Waves in the form of circles are generated and radius of
outermostripple increases at the rate of 5cm/sec. Then area increased after 2 seconds is

MHT CET 2019 (02 May Shift 1)
Options:

A. 100mcm? /sec

B. 40cm? /sec

C. 50cm? /sec

D. 25cm? /sec

Answer: A

Solution:

Given: % = bem/sec = dr = 5dt

thenr =5t+c,att =0, =r=0=c=0
r = 5t

New A = 7r? = % = 271'7“%

Get More Learning Materials Here : & m @) www.studentbro.in



=27m.10.5 att =2 =1r =10
= 1007 cm?/sec.

Question284

The equation of normal to the curve y = log} at the point P(1,0) is MHT CET 2019 (02
May Shift 1)

Options:
A2z 4+y=2
B.z—2y=1
Cz—y=1
Dz+y=1
Answer: D

Solution:

Given curve is y = log,  and point p(1,0)

d
then, d—z = %

Hence, equation of normalisy = —1(z — )=z +y = —1

Question285

If f(x)= 3z3 — 92% — 27z + 15, then the maximum value of f(z) is MHT CET 2019 (02
May Shift 1)

Options:
A. —66
B. 30

C. =30
D. 66

Answer: B

Solution:
If f(z) = 32° — 92 — 27z + 15

f(z)=9(2* — 2z — 3)=9(z — 3)(z + 1)
f(z) maximumatz = —1 = f(—1)= -3 —-9+427+15 =30

Question286

The function f(z)= z® — 3z is.... MHT CET 2019 (Shift 2)
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Options:

A. Increasing in (—oo, —1)U(1, 00) and decreasing in (—1,1)
B. Increasing in (0, co) and decreasing in (—oo, 0)

C. Decreasing in (0, 00) and increasing in (—o0, 0)

D. Decreasing in (—oo, —1)U(1, 00) and increasing in (—1,1)
Answer: A

Solution:

We have, function f(z)= x> — 3z
= f(z)=32>-3=3(z+ 1)(z — 1)
G, 6, W
4 |
Here, f (z)> 0in(—o0, —1)U(1,00) and f (z)< 0in (-1, 1).
.. f(x) is increasing in (—oo, —1) , U(1, 00) and decreasing in (-1, 1).

Question287

Using differentiation, approximate value of f(z)= z> — 2z + 1 atx=2.99 is .... MHT CET 2019
(Shift 2)

Options:
A.3.96
B. 9.96
C.4.98
D.5.98

Answer: A

Solution:

Given function, f(z)= z? — 2z + 1

= f(z)= 2z — 2

Letx =3 and Az = —0.01

So that f(z + Az)= f(2.99)

We know that, f(z + Az)~ f(z)+Azf (z)
~(z® — 2z +1)+(—0.01)(2z — 2)

Putting x =3 and Az = —0.01 , we get
£(2.99)~(3% —2 x 3 +1)+(—0.01)(2 x 3 — 2)

~(4)+(—0.01)(4)
~4—0.04 =~ 3.96
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Question288

A particle moves so that x = 2 +27t- t3 . The direction of motion reverses after moving a distance of
... units. MHT CET 2019 (Shift 2)

Options:
A. 80
B. 56
C.60
D. 65

Answer: B

Solution:

We have, x = 2 + 27t — t3
= & — 97 — 3¢2

Since, direction will be reverse,

.odr
G =0
=27T—-3t2=0
=t=3

. Distance z = 2 + 27t — t°
—2+27x3—(3)°
=2+ 81 — 27 = 56 units

Question289

The edge of a cube is decreasing at the rate of 0.04 cm/sec. If the edge of the cube is 10 cms, then
rate of decrease of surface area of the cube is ... MHT CET 2019 (Shift 1)

Options:

4.8cm?
A. sec

2
B. 4.08cm’
sec

48cm?
C. sec

2
D 4.008cm
sec

Answer: A

Solution:

Let edge of a cube be = cm, then surface area of the cube, A = 62>
It is given that, 9 = —0.04 cm/sec

> dt
dA __ d
NOW, at 12CEd—f
= 122(—0.04)
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= —0.48x

when, z = 10, then %4 = 0.48 x 10 = —4.8<%

sec

Question290

The slope of normal to the curve z = v/t and y =t — it att =4is ... MHT CET 2019 (Shift 1)

Options:
AT
B. %
c. =2
D. =+
Answer: C

Solution:

dyldt
dzldt ’
1

(%)
dzx
Wehave,a::\/z and y:t—%

Key Idea Firstly find Z—z =
Useslope of normal = —

4)372
Att—4, @ 20 17

.. Slope of normal at t = 4, ———

(&)

then

7

dy 1
k3 1+143/2
da. 1
t 2Wi
4
17

Question291

If f(x)=z + %, x # 0, then local maximum and minimum values of function f are respectively....

MHT CET 2019 (Shift 1)
Options:

A.—land 1

B.—2and2

C.2and -2

D.land -1
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Answer: B

Solution:

We have, f(z)=z + +,z #0

On differentiating w.r.t.x, we get

(912 ()

For maxima or minima, we put f (z)= 0

=1-%5=0

=22-1=0=z=-1,1

Now, since f (z)> 0,z €(—1 — h,—1) and f (z)< 0,z €(—1,—1 + h)
4) @ ()

R

I
L

= x = —1 is point of local maxima.

and local maxima value is f(—1)= —1 + (31) = -2
and f ()< O whenz €(1 — h,1)
and f”(z)> 0 when z €(1,1 + h)
= z = 1 Is point of minima.
1

and local minima value, f(1)=1+ ¢ = 2

Question292

If f(z)= z,f_’H is increasing function then the value of z lies in MHT CET 2018

Options:

A R

B. (-0, —1)
C. (1, o0)
D.(-1, 1)
Answer: D

Solution:

f(m) - m;j—l
) _ (x2+1)—a:(2a:) _ —xz?41
f (x) - (.’E2+1)2 - ($2+1)2
Since f(X) 1s increasing function,
f(z) >0
o (—2? + 1) > 0as z? + 1 is always positive
T2 —1<0
(=D (xz+1)<0
Sxe(—1,1)
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Question293

If the line y = 4x — 5 touches to the curve y> = az® + b at the point (2, 3) then 7a + 2b = MHT
CET 2018

Options:
A.0
B.1

C. -1
D.2

Answer: A

Solution:

y? =azx3 +b

= 29% = a3 (a:2)
_ a(3))’

(2,3) 2(3)

Since given line y = 4x — 5 has slope

m =4

=2a=4=a=2

Now since (2, 3) lies on curve y* = az3 + b

= (3> =a(2)’ +b

=9=28a+b

dy
dz

= 2a = Slope of tangent

Question294

The minimum value of the function f(z)= zlogz is MHT CET 2018

Options:

Solution:
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f(z) =z logz

= f(z) =z x L +logz x 1
= f(z)=1+logz

Now for f(Xx) to be minimum,
f(z)=0

=1+logz =0

= log,z = —1

sr=cl=1
Also f” (z)=1

= f"(¢)=1=3>0

= f(z) is minimum at ¢ = < and the minimum value is f (1) = Llog L = —

Question295

The maximum value of f(z)= 5% (= # 0,a # 1) is MHT CET 2017
Options:

A e

B. 1

C.e?

D. L

Answer: B

Solution:

f(:):): loix

1_ —
f,(ZC) _ Z3 logz  1-logz

= logx =
=zr=e 1
= Max value is f(e)= —— = 1

Question296

The point on the curve y = /x — 1 where the tangent is perpendicular to the line 22 +y — 5 =0 is
MHT CET 2017

Options:
A. (2,-1)
B. (10, 3)

C.(2,1)

Get More Learning Materials Here : & m @) www.studentbro.in



D. (5,—2)
Answer: C
Solution:

For given curve,

dy 1 _

Now Slope of line 2z +y — 5 =01s my = —2

Since lines are perpendicular

= MmiMmy = -1
1 —
N (2 _xl)(—z)_ 1
2
g 2z—1 1

=+vr—1=1
= Squaring both sides, x —1 =1
=T =2

= y=+z—-1

So the required pointis (2, 1)

Question297

If the volume of spherical ball is increasing at the rate of 4w cm3/ sec then the rate of change of its
surface area when the volume is 2887 cm? is MHT CET 2017

Options:
A. +mem?/sec

3
B. 27 em?/sec
"3
C.47cm?/sec
D. 27 cm?/sec

Answer: A

Solution:

V= s = ‘2—‘; = 4 I

3 dt
When V — 2887
2887r:§7rr3:>fr:6
N0w%=47r

2dr __ _dr _ 1
47'('7" 5—471'—%—7“—2
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A = surface area = 471>

. dA dr _ 1 _ 8 _ 8r _ 4rm
g =8y =8nr X =0 =t =

Question298

The objective function of LPP defined over the convex set attains its optimum value at MHT CET
2017

Options:

A. At least two of the corner points
B. All the corner points

C. At least one of the corner points
D. None of the corner points

Answer: C

Solution:
Let Z = ax-+ by be the objective function
When Z has optimum value(maximum or minimum), where the variables x and y are subject to
constraints described by linear inequalities, this optimum value must occur at a corner points of the

feasible region.

Thus, the function attains its optimum value at one of the corner points.

Question299

If Rolle's theorem for a function f(z)= e”(sinz — cos z) is verified on [T, %”} then the value of c is

MHT CET 2016
Options:

A.

w|y

B.

INTE

C. 3t
D«
Answer: D

Solution:

Given, f(x)= e*(sin  — cos z)
f'(z)= e®[cos = + sin z]+[sin = — cos z]e”
f'(z)=2e%sin z

To verify Rolle's Theorem.

f(e)=0

2esin ¢ =0
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o

1=}
A0

Question300

The approximate value of f(x )= 23 + 52%> — 7z + 9 at z = 1.1 is MHT CET 2016
Options:

A. 8.6

B. 8.5

C.84

D. 8.3

Answer: A

Solution:

f(z + h)= f(z)+h f'(x)

Here,z =1, h=0.1, f ()= 32> + 10z — 7
S f(1+0.1)= £(1)+0.1 x £7(1)

g g— 0.1 x6

Question301

The point on the curve 6y = x3 + 2 at which y— co-ordinate is changing 8 times as fast as z— co-
ordinate is MHT CET 2016

Options:

A. (4,11)

B. (4,—11)
C.(—4,11)
D. (—4,-11)
Answer: A

Solution:

=>x= *+4
Substituting value of x in the curve, we get (4, 11), (—4, — 33—1)

Question302

Divide 10 into two parts such that the sum of double of the first and the square of the second is
minimum MHT CET 2012
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Options:
A. (6,4)
B. (7,3)
C.(8,2)
D. (9,1)
Answer: D

Solution:

Let x and y be the two parts of the number 10 .

z+y=10...()
A=2z 4+
— a2
According to the question, Let =2z + {]-0 $)2
=2z + 100 + z° — 20z
— 22 — 18z + 100

On differentiating w.rt. &, we get % =2z — 18
For max or min of 4, Put % =0=2z —18
=

=29

Now, % =2>0 (min)

On putting z = 9in Eq. (i), wegety =1

(z,9) = (9,1)

Question303

All the points on the curve y*> = 4a|z + asin(x/a)|, where the tangent is parallel to the axis of = are
lies on MHT CET 2012

Options:

A. circle

B. parabola

C. straight line
D. None of these

Answer: B

Solution:
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y* =4da [z +asin(Z)]._()
2y% =4a [l - cos(%]]_._{ii)
If tangent is parallel to & -axis, then % =0

So, from Eq. (i), we get cos(2) = —1

On putting this value in Eq. (i), we get y* = da(z + 0) = y* = daz

So, all the points on the curve

y’: = 4a (m —l—asing)

where the tangent is parallel to the x -axis are lies on parabola.

Question304

The length of normal at any point to the curve, y = ccosh(%) is MHT CET 2012

Options:

A. fixed

B L
y

C. -

D 2

Answer: C

Solution:
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Given, y = ccosh(Z)...(1)

Now, length of normal

= ccosh(%)4/1 +sin® h($)

= ccosh{%) coshz(%)
212

= c[cosh(%)]

=c(¥)® [fromEq. ()

Question305

The height of right circular cylinder of maximum volume inscribed in a sphere of diameter 2a is
MHT CET 2012

Options:
A.24/3a
B. v3a

2a
C. N

D‘ﬁ

Answer: C

Solution:

Let the radius and height of the cylinder are and h, respectively.

()] ! [

2

3 |2
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2+ (F‘;) =a?
h? =4 (a®—1?)
Noin:m‘Qh:w(a%—iha)
For max or min,
dv 5 3.,
E =T (ﬁ — Zh ) =0
2
=h =|—F%=)a
(%)
d*V 6h
Now, —==—7<0

Vi i — 2
So, V is maximum at h 7

Question306
For all real x, the minimum value of ;27122 is MHT CET 2011
Options:
A.0
B.1/3
C. 1
D.3
Answer: B
Solution:
_ l-az4a® {22
Let Y= 1+z+x2 14+z+22
2
=1 :
s tl+4ex
2
= y=1-=
Y ¢
where
1
t=—+1+z
¥l
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Now, ¢ 1s minimum, when % 1S max = ¢t 1S min.
d 1 _
%——§+1—0
= x==1
dt __ 2 _
w—§>0,f0rw—1

.". Minimum value of y is

|
—_
|
w| o

1- 1+14+1

w| =

Question307

If x + y = k is normal to y?> = 12z, then k is MHT CET 2011

Options:
A3

B.9
C.-9

D. -3
Answer: B

Solution:
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Let  + y = k be normal to

y® = 12z at P(a, §)

A% =12a

Also, slope of normal at P(a, 8) is —1

Form, Eq.{i),
dy 6
dr y
(dy) 6
= dr P_ 7
_ —1
6/8
=
B=6,a=3

- Pis (3,6)whichliesonz +y =k
3+6=k

= k=0

Question308

The equation of tangent to the curve given by z = 3cosf,y = 3sinf at 6 = 7 is MHT CET 2010

Options:
Azty=+2
B.3z +y=3V2
Cz+y=3V2
D.z+3y=3V2
Answer: C

Solution:
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Given, x = 3cos#, y = 3sin#. On squaring and

adding we get 22 + ¥ = 9, which represent a circle.

T -
— |

1 S

Equation of tangent at # =

T- (3cos£)+y- (3si:a%) =9
= z+y=32

Question309

The equation of tangent to the curve y? = ax® + b at point (2, 3) is y = 4z — 5, then the values of a
and b are MHT CET 2010

Options:
A 3,-5
B.6,-5
C. 6,15
D.6,—-15
Answer: D

Solution:

Given, 1 =azx?+40

. _ (g _ 2a
.. Slope at (2,3) = (E)(Q,S) =3
But slope of given tangent is m = 4 %" =4=a==6

Since, point (2, 3) lies on the curve so, it satisfies the equation of the curve

= b=-15
Question310
The approximate value of v/28 is MHT CET 2009
Options:
A. 3.0037
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B. 3.037
C. 3.0086
D.3.37

Answer: B

Solution:

Lety = +/28
Taking log on both sides, we get

= 3.037 (approximately)

Question311

The equation of the tangent to the curve y = 4ze” at (—1, %4) is MHT CET 2009

Options:
Ay=-1
_ 4
B. Yy = e
Cz=-1
D.x= %4
Answer: B
Solution:

iven curve is y = 4dxe® % = 4e® + 4ze”
W) (), e e
' £/ (-1,~4/e)

4
(y+—) =0(zx+1)
.". Equation of tangent is €

=y =——

Question312

The maximum value of function 23 — 1222 + 36z + 17 in the interval [1, 10] is MHT CET 2008
Options:

A. 17

B. 177

C.77

D. None of these

Answer: B
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Solution:

Let f(z) = =* — 122 4 36z + 17

S f(z) =322 - 242+ 36 =0

For maxima, put f'(z) =0= 32> — 24z 436 =0
= (z—-2)(z—6)=0

= z=2,6

Again, f"(z) = 6z — 24 is negative at z = 2 So that, f(6) = 17, f(2) =49

At the end points, f(1) = 42, f(10) = 177 So that, f(z) has its maximum value 177 .

Question313
Angle of intersection of the curve » = sin 6 + cos § and » = 2 sin 0 is equal to MHT CET 2008
Options:

A.

N

B.

w|y

C.

N

D. None of these

Answer: C

Solution:
Given, r = sinf + cos@ and r = 2sin 6

2sinf = sin 6 + cos 6
= sinf = cos @
= tanf=1
= 0= 7

Question314

The equation of the tangent parallel to y — = + 5 = 0 drawn to 2—2 — y; = 1is MHT CET 2008
Options:

Az—y—1=0

Bz—-y+2=0

Cz+y—1=0

Dz+y+2=0
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Answer: A

Solution:
2
Given hyperbola is %2 — % = 1 ...(1)Equation of tangent paralleltoy — x + 5 = 0 is

y—z+A=0
= y=x — ... (i)

If line (i1) is a tangent to hyperbola (i), then

—A = +t+3x — 2
(from c = +Vva’m? — b2)
= A==l

= A=-1,+1

Put the values of A in Eq. (i), wegetz —y—1=0 and a —y+ 1= 0 are the
required tangents.

Question315

The point of the curve y> = 2(x — 3) at which the normal is parallel to the liney — 2z +1 = 0 is
MHT CET 2008

Options:
A. (5,2)
B. (—3,-2)

C. (5,—2)

D.(3,2)

Answer: C

Solution:
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Given, ¥ =2(z —3) (i)

On differentiating w.rt. z, we get 2yg =2

=

4y _ 1

dr — ¥y

Slope of the normal = it S —y Slope of the given line=2 ... y= -2

(dy/dz)
FromEq. (i), =5

.*. Required point is (5, —2).

Question316

The abscissae of the points, where the tangent to curve y = 2° — 322 — 9z + 5 is parallel to z -axis,
are MHT CET 2008

Options:
A.z=0and0
B.z =1and -1
C.z=1land -3
D.x =—-1and3

Answer: D

Solution:

Given,y=z° — 3z — 9z +5

= B _3:2 629
.

We know that, this equation gives the slope of the tangent to the curve. The tangent is parallel to x -axis,

dy
dzr =0

= 322 _6z—-9=0

= r=-13

Question317

The slope of the tangent at (z,y) to a curve passing through (1, Z) is given by = — cos?(%), then
the equation of the curve is MHT CET 2007

Options:

A.y=tan '[log(%)]

o8

)]
)]

B.y =z tan™ [log(
log(

1
C.y=wtan™!|

8|0
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D. None of the above

Answer: C

Solution:

According to the given condition,

W _ V(¥
T

dx T

On putting y = vx

5 WP t
d:c_v :cdx,wege
dv 5
V+or— = v —cos‘v
dx
dv dx
=>— = —
COS* v T
-1
—secvdv = —dz
T

On integrating both sides, we get

tanv = —logx + logc
A
= tan(—) = —logx + logc
x

Since, this curve is passing through (1, 7/4).

(%) = —logl+logc=logc=1
an(%) = —logz + 1
:>tan(%) = —logx + loge

= y = ztan~! [log(%)}

Question318

If the function f(z) = 2z® — 9az? + 12az + 1 attains its maximum and minimum at p and g
respectively such that p?> = g, then a equals MHT CET 2007

Options:
A.0
B. 1

C.2
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D. None of these

Answer: C

Solution:

Given, f(z) = 2% — 9ax? + 12az + 1 attains maximum and minimum at pand g respectively. ..

f(p)=0,f'(g=0
Now,
§"(p) < 0and f"(g) > 0
f'(p)=0

and
f'(g) =0
6p® — 18ap + 122> =0
6g> — 18ag + 12a2 =0

and

= p’—3ap+2a®=0
and ¢®—3ag+2a®=0

p=a,2a,q=a,2a

= p=a,2a,q=a,
Now, fp) <0

= 12p—18a <0
= p<ia

and f"(q) >0=12¢—18a > 0

= ¢>3a
From Egs. (i), (ii) and (jii), we get p=a,9=2a
gs. (i), Wegel N g
= a>=2a
= a=02

But for a = 0, f(z) = 2z + 1 which does not

attains a maximum or minimum for any value of . Hence, a = 2.
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Question319

On the interval [0, 1] the function 2%°(1 — z)" takes its maximum value at the point MHT CET
2007

Options:
A0
B.1/4
C.1/2
D.1/3
Answer: B

Solution:
Given, f(z) = 2z?°(1 — )™

= f'(z) = 252 (1 — )™ — 752%°(1 — )™
= 252%4(1 — 2)™(1 — 4=)

fl(z)=0
= £=0,1,1/4

If £ < 1/4, then

f'(z) = 252**(1 — 2)™(1 — 4z) > 0.
and if z > 1/4, then

f'(z) = 25224 (1 — z)™(1 — 4z) < 0.

Thus, f'(z) changes its sign from positive to negative as = passes through 1/4 from left to

right. Hence, f(x) attains its maximum at x = 1/4.

Question320

The function f(z) = log(1 + z) — 22+—wx is increasing on MHT CET 2007

Options:

A. (0,00)

B. (—00,0)

C. (—o0,00)

D. None of these
Answer: A

Solution:
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Given, f(z) = log(1 +z) — 3%

(a) =

Clearly, f'(z) > 0 for all z > 0. Hence, f(z) is increasing on (0, 00).

Question321

If f(z) = kz — sin « is monotonically increasing, then MHT CET 2007
Options:

Ak>1

B.k> -1

Ck<1

D.k<-1

Answer: A

Solution:
Since, f(x) = kx — sin z is monotonically increasing for all x € R. Therefore,
f'(x) >0forallz € R
f'(0) >0

= k—cos0>0
= k>1

Question322

The positive root of 2> — 78.8 = 0 after first approximation by Newton Raphson method assuming
initial approximation to the root is 14, is MHT CET 2007

Options:
A.9.821
B.9.814
C.9.715
D.9.915

Answer: B
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Solution:
Here, 9= 14, f(z) = z?> — 78.8and f'(z) = 2z

f (zo)
f' (o)

=14 —

L1 = To—

(14)% — (78.8)

5 % 14 = 9.814

Question323

The maximum area of the rectangle that can be inscribed in a circle of radius r, is MHT CET 2007
Options:

A. mr?

B. r?

C. /4

D. 272

Answer: D

Solution:

Area of rectangle,

A =2z -2/r* — z°
— 4xr/1r? — x°

dA 4(r2—2a:2)
de 2 _ 72

For maximum or minimum put % =0

= x=r/2

It can be easily checked that ‘57‘;1 < 0 for this value of z. .*. A is maximum for x = % and

the maximum value of A is given by

r r2
A=4— | — — =272
\/ﬁ 2
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