Application of Derivatives

Questionl

The radius of a cone of height 9 units is changed from 2 units to 2.12
units. The exact change and approximate change in the volume of
the cone are respectively

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.

(1.4437), (1.44)7

B.

(1.4832), (1.479)w
C.

(1.4842), (1.48)
D.

(1.4832), (1.44)w

Answer: D

Solution:

1
Volume of cone (V) = gwrzh

h = 9 units
T = 2
o = 2.12

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



1
Vi=gm (2% x 9 = 127 cubic units

1
Va = g7r(2.12)2 X 9

= 3m(4.4944)
= 13.48327 cubic unit

.. Exact change, AV =V, — V;

= 13.4832 — 127
= 1.48327 cubic units

Now, 4 = Lx(2r)(h) = Z7rh

dVv 2

_ §W(2)(9)(0.12)

= 1.447 cubic units.

Question2

The local maximum value /[ and local minimum value m of

flz) = % in R — {—1} exist at o, (3 respectively, then f;fg =
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Options:

A.

0
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D.
2

Answer: A

Solution:

Given, f(z) = —‘”2’;?;’2

(x4 1)(2z +2) — (22 + 22+ 2)(1)

= f(z) = (z +1)2
ooy (227 2z 4 22 4 2) — (2 + 22 + 2)
= fla) = (x + 1)2
_ (a:2—|—2ac)
- (@p

For critical points, put f'(z) =0

= 2’24 22=0=2(z+2)=0
= x=0,-2

o= _27/820
Now,
wy (@+1) (20 +2-2(x +1) (2% + 22)
f'(@) = —
B 2
(1)

Atz =0, f"'(z) >0
= B = 0 is the point of minima at x = —2

() <0

= a = —2 is the point of maxima
_ CMH+2  aaq2
= (—2)+1 - _1+ = =2

_ 04042 __
And m = T = 2

“ats = =210 =0
Question3

P(5,2) is a point on the curve y = f(z) and % is the slope of the
tangent to the curve at P. The area of the triangle (in sq. units)
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formed by the tangent and the normal to the curve at P with X-axis
is
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Options:

A.

Answer: C

Solution:

. . 7
Given, the slope of the tangent at P(5,2) is

.. Equation of tangent at P is

7
y—2=-(z-5)

= 2y—4=Tx—35
= Txr—2y=31
.". The tangent intersect the X-axis,
y=20
31

r=3l=z=—
x x 7

. Tangent intersect the X-axis at A (2L, 0)

Now, slope of normal at P is —%

Equation of normal at P is
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2
y-2=-7(x-5)

= Ty—14=-2zx+10= 2z + Ty =24
.". z-intercept of normal, y = 0

= =12

= The normal intersects the X-axis at B(15,0)
Base of the triangle = ‘(12 — %)‘ = 5—73

1 53
.. Area of triangle = 5 X - X 2

= — sq. units
7 q

Question4

If a particle is moving in a straight line so that after ¢ seconds its
distance S (in cms) from a fixed point on the line is given by
S = f(t) = t3 — bt? + 8t, then the acceleration of the particle at

t = bsec is (in cm /sec?)
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Options:

A.

10

B.

30

C.

20

D.
40

Answer: C
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Solution:
Given, S = f(t) = t> — 5t + 8t

ds
= Velocity = —- = t> — 10t + 8

2
.. Acceleration = —— = 6t — 10
dt?

at t=>5
Acceleration of the particle

=6x5—-10=30-10

= 20 cm /sec?

Questions

If f: [a,b] — [c,d] is a continuous and strictly increasing function,

then g—c is
—a

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.

value of the function at a point ¢ € (a, b)

B.

value of the function at ¢ € (a, b) such that f'(t) =0

C.

Slope of the tangent drawn to the curve y = f(t) at a point ¢t € (¢, d)

D.
Slope of the tangent drawn to the curve y = f(t¢) at a point ¢ € (a, b)

Answer: D

Solution:
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Given, f : [a,b] — [¢,d] is a continuous and strictly increasing function.

fla) =c, f(b) =d

d—c _ f(b)—f(a)
Now, bT; - b—a

= Slope of tangent at a point ¢ € (a, b)

Question6

The acute angle between the curves y = 3z — 2z — 1 and
y = 3 — 1 at their point of intersection which lies in the first
quadrant is

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:
A.

tan—! (%)

NJE

Answer: A

Solution:

Set the equations equal to each other

3z -2z —-1=2%-1
= 3-322+2x=0
= z(z—1)(z—2)=0
= z=0z=1landx =2
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Forz =0,y = 0% —1= —1, Point : (0, —1)

Forz =1,y = 1% -1 =0, Point : (1,0)

Forz =2,y=2%—1=7 Point: (2,7)

So, the point of intersection in the first quadrant is (2, 7).
For, y; = 322 — 2z — 1

So,m; = W — 6z — 2

At(2,7),m1=6(2) —2=12 -2 = 10

Forys = x3 — 1,me = % = 32

At (2,7),mg =3 (2%) =12

m1 m?2
tand = ‘ T, ‘

10—12
= | TH(10)(12) ‘

= | 1+120 | = ‘ 121

:>tan9—m:>0—tan (%)

Thus, the acute angle between the curves at their point of intersection in the first quadrant is tan ™! (13—1) .

Question7

If the rate of change of the slope of the tangent drawn to the curve
y = x> — 2x% + 3z — 2 at the point (2,4) is k times the rate of change
of its abscissa, then k =

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:
A.

2
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D.
8

Answer: D

Solution:

Given, curve y = 2° — 22% 4 3z — 2

dy

So, slope of tangent, m = —-

=3x%2 -4z + 3
Now, the rate of change of the slope of tangent = second derivative %‘Z
= L(32? -4z +3) =624
At point (2,4),
Py _6x2-4-138
dx

Now, the abscissa is . So, the rate of change of the abscissa is -

. d dy \ _ 1. dz
Now, given —- (%) =k

dy dr 1 dz dy
= = kE > gr=k

= k=8 [using Eq. (1)]

Question8

If f(z) = z + log (27 ) is a well-defined real valued function, then

f is
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Options:

A.

monotonically decreasing function
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B.

monotonically increasing function

C.

increasing in (1, co) and decreasing in (—oo, —1)
D.

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

Solution:

Given, f(z) =z + log (ﬁj )

For, log (£} ) to be well-defined, 2 > 0.
This inequality holds when

= Bothz —1>0andz+1>0=2>1
=Bothz-1<0andz+1<0=2z< -1

So, the domain of f(z) is (—oo, —1) U (1, 00)

Now, f'(z) = % [« + log (2: )]

(z+1)  (z+1)-1-1-(z—1)
= 1+ (z—1) (z+1)2
(z+1)—(x—1)

(z—1)(z+1)
2

(z —1)(z+1)

=1+

=1+

Since, € (—o00, —1) U (1, 00), we have 2 > 1
=2>-1>0

2
Thus, 1 >0

So, fl(z) =14+ =4 >1+0=1

r2—1

Since, f'(z) > 0 for all  in the domain, the function f(z) is monotonically increasing.

Question9
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A real valued function f(z) = |z° — 3z + 2| + 2z — 3 is defined on
[—2,1]. If m and M are absolute minimum and absolute maximum
values of f respectively, then M — 4m =

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:
A.

0

15

D.
10

Answer: D

Solution:

Given, f(z) = |22 — 3z + 2| 4 2z — 3 is defined on [—2, 1]
2 —3z+2=(z—1)(z—2)

So, on the interval [—2, 1]

Ife<1l,thenz—1<0

Ife <2thenz—-—2<0

oo 0n [=2,1],(z—1)(x—2) >0

So,

-3z +2| =23z +2forz € [-2,1]

Now, f/(z) =2z — 1

For, critical points, set f'(z) = 0 we get
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2r —1=0

= 16[ 2,1]
T == —
2 Y
Now, atz = —2f(—2) = (-2)> — (-2) — 1
= 4+2-1=5

2
A a=h i) = (3

At z=1,f1)=1>-1-1=-1

So, the absolute minimum value, m = %5 and the absolute maximum value, M = 5

o am =g 1 (-2)
= 5+5=10
Question10

For a given function y = f(z), dy denote the actual error in y
corresponding to actual error dx in x and dy denotes the
approximately value of 6y. If y = f(z) = 222 — 3z + 4 and
dx = 0.02, then the value of 0y — dy when = = 5 is

TG EAPCET 2024 (Online) 11th May Morning Shift

Options:
A. 0.0008
B. 0.008
C. 0.0004
D. 0.004
Answer: A

Solution:

Given, y = f(z) = 22> — 3z + 4
0,=0.02 z=5

Y _ g3

dz
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dy = (4z — 3)da

dy = (4 x 5 — 3)(0.02)

— 17 x 0.02 = 0.34

by = f(z + dz) — yf()

8, = f(5.02) — f(5)

= 2(5.02)? — 3(5.02) +4 — (2(5)% — 3(5) + 4]
= 2[5.02)? — 5%] — 3(5.02 — 5)

= 2(5.05 + 5)(5.02 — 5) — 3(0.02)

— 2(10.02)(0.02) — 0.06

= 4.008 — 0.06 = 0.3408

Sy — dy = 0.3408 — 0.34 = 0.0008

Question11

The length of the normal drawn at ¢ = 7- on the curve
x = 2(cos 2t + tsin 2t),y = 4(sin 2t + ¢ cos 2t) is

TG EAPCET 2024 (Online) 11th May Morning Shift

Options:

A V1472
B. 4v/1 + 72
C.4m

D.

SIES

Answer: B
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Solution:

x = 2(cos 2t + tsin 2t)

i—f = 2[—sin2¢- 2 + tcos 2t - 2 + sin 2¢]
= 2[2t cos 2t — sin 2t]

y = 4(sin 2t + t cos 2t)

z—f = 4[cos 2t - 2 + t(— sin 2t)2 + cos 2t]
=4 [3 cos 2t — 2t sin® t}

dy 4 [3 cos 2t—2t sin? t}

dr ~  2|2tcos2t—sin 2t]
dy _x_ 2023
(&)mt=%=gror-=F=-

yatt =T =4[1] =4

du \ 2
Length of normal = |y1]4/1 + (d_y)
x

— 4y/1 + 72

Question12

If Water is poured into a cylindrical tank of radius 3.5 ft at the rate
of 1cuft /min, then the rate at which the level of the water in the
tank increases (in ft/min ) is
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Options:

1
A. 154

8
B. &

~J

o
e

1
D. 3
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Answer: C

Solution:

To find the rate at which the water level rises in a cylindrical tank, given that water is poured at a constant
rate, we start by using the formula for the volume of a cylinder:

V = nr2h

Here, V is the volume, r is the radius of the base, and h is the height of the water in the tank.

Given:

The radius r = 3.5 ft.

The rate of volume change (water being poured) % = 1cu ft/min.

We want to find %,

Differentiate both sides with respect to time ¢:

a
dt

2dh
dt

= 7r
Substitute the values:
1=m(3.5)24"
Solve for ‘2—’;:

dh 1
dt = 7wx3.5x3.5

Simplifying further, we perform the multiplication:

7 = approximately 22/7

_1
3.5=3
So we have:
dh __ 1

it T (E)x($)x(T)

Simplify the expression:

dh __ 7 10 10 _ 2 .
E_ﬁx%xﬁ—ﬁft/mm

Therefore, the rate at which the water level in the tank rises is 72—7 ft/min.

the rate at which the water level h is rising.

Question13

y = 2x3 — 82% + 10z — 4 is a function defined on [1,2]. If the tangent
drawn at a point (a, b) on the graph of this function is parallel to X-
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axis a € (1,2), then a =

TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A.0

B.5

C. 1

D. 2

Answer: D

Solution:

y =2z — 822 + 10z — 4

W = 62?16z + 10

(&) ~=6a>—16a+10=0
=) (ap)

3a2—8a+5=0
(3a—5)(a—1)=0

_ 5
a—3or1

1<3<2

Q
Il
w|on

Questionl4

If m and M are respectively the absolute minimum and absolute
maximum values of a function f(x) = 22> + 922 + 12z + 1 defined
on [—3,0], thenm + M =

TG EAPCET 2024 (Online) 11th May Morning Shift
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Options:
A.-7
B.0
C.1
D.5

Answer: A

Solution:

To find the sum of the absolute minimum and maximum values of the function f(z) = 223 + 922 + 12z + 1
on the interval [—3, 0], follow these steps:

Determine Critical Points:

Compute the derivative of f(z):

f'(z) = 62> + 18z + 12 = 6(x> + 3z + 2) = 6(z + 2)(z + 1)

Setting f'(z) = 0 yields critical points at z = —2 and z = —1.
Evaluate the Function at Critical Points and Endpoints:

Compute f(z) at the critical points and endpoints of the interval:
f(=3)=2(-3)3+9(-3)2+12(-3)+1=—-54+81—-36+1=—8
f(=2)=2(-2)3+9(-2)2+12(-2) +1=-16+36 — 24 +1 = -3
f(=1)=2(-1)34+9(-1)2+12(-1) +1=-2+9-12+1=—4
£(0) =2(0)*+9(0)2+12(0) +1=1

Identify the Absolute Minimum and Maximum:

Compare the function values: f(—3) = —8, f(—2) = =3, f(—1) = —4, and f(0) = 1.
The absolute minimum is m = —8.

The absolute maximum is M = 1.

Calculate m + M:
m+M=-8+1=-7
Therefore, m + M = —7.
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Question15

The maximum interval in which the slopes of the tangents drawn to
the curve y = z* 4 5z + 922 + 6 + 2 increase is

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

A [, -1]

]

C.R—[1,3]
R[5 ]

Answer: D

B. [1,

oo

D

Solution:

To find the maximum interval where the slopes of the tangents to the curve y = z* + 523 + 922 + 6z + 2 are
increasing, we need to consider the behavior of the derivative.

The slope of the tangent line is given by the first derivative, % We need to determine when this slope
function itself is increasing, which requires the second derivative to be positive.

Let's calculate the derivatives:

First derivative (slope of the tangent):
B — 423 4 152 + 18z + 6
Second derivative:

Y — 1222 + 30z + 18

To find when this second derivative is greater than zero (indicating the slope function is increasing), solve the
inequality:

122% + 30z 4 18 > 0

Factor the quadratic:

2z + 52 +3 >0
(z+3)(x+1)>0

This inequality holds true for:
reR— [_73, —1}

Thus, the slopes of the tangents increase on the intervals outside of [_73, —1} .
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Questionl6

If A = {P(a, )/ the tangent drawn at P to the curve
y> — 3zy + 2 = 0 is horizontal line } and B = {Q(a, )/ the tangent

drawn at Q to the curve y® — 3zy + 2 = 0 is a vertical line }, then
n(A) +n(B) =

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:
A. 12
B. 1
C.0

D. 4

Answer: B

Solution:

To understand the solution, let's analyze the conditions for horizontal and vertical tangents to the curve
3 _ _

¥y’ —3zy+2=0.

Analyzing Horizontal Tangents:

For a tangent at a point P(«, 8) to be horizontal, the derivative 3 must be zero. We find the derivative as
follows:

3PY 3y -3z =

Solving for y/:
Iy
Y=9=
For the tangent to be horizontal at («, §), we set:

y/|a,ﬂ = ﬂ?ﬁ_a = 0

Which implies 8 = 0. Substituting 8 = 0 into the original curve equation:
0*—3a-0+2=0 = 2=0
This is a contradiction, so there are no points where the tangent is horizontal. Thus, n(A4) = 0.

Analyzing Vertical Tangents:
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For a tangent at a point Q(a, b) to be vertical, the denominator of ¢/ must be zero, leading to:
¥—-a=0 = a=0b

Substituting @ = b% back into the original curve equation:

b —3b-62+2=0

¥ —-30°+2=0

—26%+2 =0

=1

b=1

Thus, a = b? = 12 = 1. Therefore, the point is Q(1, 1), implying n(B) = 1.

Conclusion:

The number of points in sets A and B are:

Thus, the total n(A4) + n(B) = 1.

Questionl7

y = f(z) and = = g(y) are two curves and P(z,y) is a common point
of the two curves. If at P on the curve y = f(z), 3—5 = Q(z) and at

the same point P on the curve z = g(y), Z—z = —Q(z), then

TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

A. the two curves have common tangent

B. the angle between two curves is 45°

C. tangent drawn at P to one curve is normal to the other curve at P
D. the two curves never intersect orthogonally

Answer: C

Solution:
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Given the curves y = f(z) and = g(y), and a common point P(z,y) on both curves, we are tasked with
evaluating their tangents and how they relate at this point.

For the curve y = f(x), by differentiating both sides with respect to x, we have:
d

= f'(z) = Q(z)

This is the slope of the tangent to the curve y = f(z) at the point P.

Next, considering the curve x = g(y), we differentiate with respect to y:

dr

i =9) =-Q(z)
This represents the slope of the tangent to the curve = g(y) at the same point P.

Now, see that
d x
(%) * (%) = Q@) x (-Q@) = -1
The product of the slopes being —1 indicates that the tangents are perpendicular. Therefore, the tangent line

to one curve at point P serves as the normal line to the other curve at the same point. This confirms that the
tangent of one curve is normal to the other at point P.

Question18

If the expression 7 + 6z — 3z attains its extreme value 8 at z = q,
then the sum of the squares of the roots of the equation
>+ ax — B=0is

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. 21

B.-19

C. 19

D.-21

Answer: A

Solution:

Given, 7 + 6z — 3z2or —3z2 + 6z + 1

As coefficient of 22 is less than 0 , then f (;—;) iS minima or maxima.
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b _ _—6_ _q

2a — 2x(-3)

FQU) = —3+6+7=10
Here,a =1,6=10
Letmand nberootsof 22+ 2z —10 =0

m+n=—1and mn = —10

m? +n?= (m+n)?—2mn =21

Question19

The equation of the normal drawn to the curve y® = 4z° at the point
(4,16) is

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:

A. 20z + 3y = 128

B. 20z — 3y = 32
C.3z —20y+308 =0
D. 3z 4 20y = 332

Answer: D

Solution:

We have, 1 = 42°

3P L — 20z*

[ﬂ} _ _20x4* _ 20

Slope of normal = — 23—0

Equation 3z + 20y = K
12+320=K =332=K

Frence, equation of normal is 3z + 20y = 332
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Question20

A point P is moving on the curve z3y* = 27. The z-coordinate of P is
decreasing at the rate of 8 units per second. When the point P is at

(2,2), the y-coordinate of P

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. increases at the rate of 6 units per second

B. decreases at the rate of 6 units per second

C. increases at the rate of 4 units per second

D. decreases at the rate of 4 units per second

Answer: A

Solution:

Given, z3y* = 27

3m2y4% + 4x3y3% =0

d —32%y* d Lode
= 7 = 49692;3{ci_?5j {F=-8
dy _ 3 22x 24
= 7 =~ X sy X 8
dy _
=% - 16
Question21

If the function f(z) = z° + az® + bz + 40 satisfies the conditions of
Rolle's theorem on the interval [—5, 4] and —5, 4 are two roots of the
equation f(x) = 0, then one of the values of c as stated in that

theorem is

TG EAPCET 2024 (Online) 10th May Morning Shift
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Options:
A.3

1+V67
B. =35>

1++/65
C. =
D.-2
Answer: B

Solution:

If f(z) satisfies the condition of

Rolle's theorem

= —125+ 25a — 5b = 64 + 16a + 4b

= 9a—-9%=189=a-b=21
f(a) =0

= 64+ 16a+4b+40=0

= 4da+b=-26

= a—-b=21
On adding Eq. (i) and (ii), we get

5%a = —5=a=—land b= —22
f(z) = 2° — 2* — 22z + 40
fl(z) =32z -2 -22=0

2i\/4+264:> 1+ v67
= r=—"-

X

6 3
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Question22

If  and y are two positive integers such that 4+ y = 24 and z3¢° is
maximum, then z2 + > =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. 288

B. 296

C. 306

D. 320

Answer: C

Solution:

Given that z and y are 2 positive number.
Also,z+y=24=z=24—y

Let s = 23¢y° = (24 — y)%p

Now,

2 =3(24—y)* x (—1) x ¥° + (24 — y)® x 5y’
= (24 —y)* - y'[-3y + (24 — y)5]
=8(24—y)?-y*- (15 —y)

& —0aty=0,15,24
Now, applying first derivative test on 15 only, because = and y both are positive.
.. « and y cannot be 0 so, y cannot be 0 and 24.

.. Sign ofg—z around 15 is

15
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.". We have, S at maximum, when y = 15
So,z=24—-15=9

22+ 9? =924+ 15% = 81 + 225 = 306

Question23

If 4 4+ 32 — 72?2 attains its maximum value M at x = o and

bx? — 2z + 1 attains its minimum value m at z = $, then % -

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:
A. 28

B. 23
C.5

D. 1

Answer: B
Solution:

We have,

4 + 3z — Tx? attains its maximum value M at z = «

-(3) 3
X= 5oy =1

—

2
Now. M =443 () ~7(H)" =

Also, we have 522 — 2z + 1 attains its minimum value M at z = 3

S

_ (=2 _ 2 _
P=np ~w =

Now m =5(#)° ~2(4) +1= 4

28(M —a) 28 (5 - %)
5(m + B) 5(++1)
115
=5 =%
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Question24

If z = cos 2t + log(tant) and y = 2t + cot 2t, then ff—i =

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:

A. tan 2t

B. — cosec 2t
C. —cot 2t
D. sec 2t

Answer: B
Solution:

Given, = cos 2t + log(tant)

and y=2t+ cot2t

d
d_f = (—sin2t)(2)
2, o
* tant . b=—2smat+ sintcost
d
and d—y = 2 — (cosec?2t(2)
T

=2 (1 — cosec’ 2t)

ay % 2 (1 — cosec?2t)
= = - 1
dr d_fg —28in2t + 7
2 (— cot? 2t)
= - 9
—2sin 2t + T
cos” 2t
_ sin® 2t
sin 2t — =L

sin 2t
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cos? 2t

(sin® 2 — 1) (sin 2¢)

cos? 2t
= - = —cosec 2t
— cos? 2t sin 2t

Question25

The approximate value of v/ 730 obtained by the application of
derivatives is

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:
A.9.0041
B. 9.01
C. 9.006
D. 9.05

Answer: A

Solution:

Let f(a) = V&
fl(z) = 5(z) 2"
We know that, f(z + Az) ~ f(z) + f'(z)Az

V730 = /729 + 1

~ V729 + +(729)7%/3

_ 1 ~
=9+ = ~ 9+ 0.0041

= 9.0041

Hence, the approximate value of v/730 is 9.0041
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Question26

If 9 is the acute angle between the curves 3> = z and z2 4 ¢* = 2,
then tan 6 =

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

Al

B.3

C.2

D. 4

Answer: B

Solution:

Given curves are y?> = z and

The points of intersection of these curves are (1,1) and (1, —1)

Now,
=z 22y =2
2y — 1 2z + 2y2L = 0
dy _ 1 4By _ =
dz 2y dzx Y
(ﬂ) _ 1 _ 1 (dy) —_1_ 4
dz (1,1) 2(1) 2 dz (1,1) 1
mp = % my = —1
tanf = T e 0 is acute
1+ mims
1 3
I (1) 2|3
1 1
1+ (3)(-1) 3
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Question27

The vertical angle of a right circular cone is 60°. If water is being

poured in to the cone at the rate of % m”® /min, then the rate (
m/min ) at which the radius of the water level is increasing when the
height of the water level is 3 m is

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A —L_

B. —1

C 1
D. -
Answer: C

Solution:

Semi-vertical angle = %~ = 30°

tan30° = +

30
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I

L _
= N h
= h=+3r

When h = 3m, then r =

= V3m

Gl

1 .
Volume, V = —ar’h

= 3V = mr?(V3r)

= V3V =mr

On differentiating Both sides w.r.t. t, we get

dV_ Qﬂ
Bdt _ﬂ-(gr)dt

1 d
= 3><—:3'r21r—r

/3 at

dr 1

1

=== = ———— = — m/min

dt lj—zm  3(V3)2r 97
Semi-vertical angle = S — 30°
tan 30° = +

.

T
= h=+3r

When h = 3m, then r = i’,_ = v3m
Vi

1
Volume, V' = gm'gh
= 3V =mr’(V3r)

= \/§V —

On differentiating Both sides w.r.t. t, we get

dav dr
3? =T (3?”2) E
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Question28

A right circular cone is inscribed in a sphere of radius 3 units. If the
volume of the cone is maximum, then semi-vertical angle of the cone
is

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

AT

B. I

C.tan'(v/2)

D.tan™! (%)

Answer: D

Solution:

Let r and h be radius and height of the cone.
Let the semi-vertical angle be 6.

Here, § = tan™' ()

in right-angle triangle, ODC

32 =(h—-3)2+1r?
=72 =9— (h*+9—6h)

= r? = 6h — h?
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Volume of cone, V = %77 (6h — h2)h

V = 3 (6R% — hd)

4 = L (12h - 3K%)

and ZZTE s (12 — 6h)

On setting % —0,wegeth =4

For h =4,4% <0

.. Maximum volume will be occurs at h = 4
Now, r2 = 6h — h? = 6(4) —42 =138
= =22

Hence, 6 = tan™* ()

= tan™! (%) = tan™! (%)

Question29

If f(z) = kx® — 322 — 12z + 8 is strictly decreasing for all z € R,
then

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:
1
A k< vy
1
B.k>—+

C.k>

=

D. k<

N[
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Answer: A

Solution:

Given,

f(z) = ka® — 32% — 12z + 8 is strictly

decreasing, Vo € R

.. f'(z) = 0 will not have any real solution.

Now, f/(z) = 3kz?® — 6z — 12

*» 3kz? — 6z — 12 = 0 does not have any real solution.

D <0
= (—6)2—4(3k)(-12) <0
= 36+36(4k) <0=1+4k<0
= k<-—1

Question30

The radius of a sphere is 7 cm . If an error of 0.08 sq cm is made in
measuring it, then the approximate error (in cubic cm ) found in its
volume is

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:
A. 0.28
B. 0.32
C. 0.96
D. 0.098
Answer: A

Solution:
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We have,

radius of sphere = 7 cm
Error in area = 0.08 cm® [given]
ie. AA = 0.08 cm®

We need to find

dVv
AV = —-AA ... (]
V T (1)
A=4dmr? = — 87p

dl’ Agrr? dl’ 7
So. T =% =TT WMr— T
Hence, AV = % x 0.08 ... [from Eq. (i)]

— 0.28 cm®

Approximate error in its volume = (.28 cm®,
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Question31

The curve y = z° — 222 4 3z — 4 intersects the horizontal line
y = —2 at the point P(h, k). If the tangent drawn to this curve at P
meets the X-axis at (z1,y1), then z; =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

Al

B.2

C.3

D.-3

Answer: B

Solution:

We have, curve y = % — 222 + 3z — 4 intersects the line

y = —2at P(h, k)
= k=-2and —2=h>—2n*+3h—4
= K -2n+3h-2=0

(h—1)(R*—h+2)=0=h=1
So, point P = (1, —2)

P =382 —dz+3=2

dx at
Now, equation of tangent at P(1, —2) is

y+2=2z-1)

= 20—y—4=0 ...()

- Tangent at P meets X -axis at (z,y;)
= =0

From Eq. (i), we get

201 —0—-4=0=21 =3 =2
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Question32

If f(z) = (22 — 1)(3z + 2)(4x — 3) is a real valued function defined
on [%, %} , then the value(s) of c as defined in the statement of
Rolle's theorem

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:
A. does not exist

B 7+/247

Solution:

We have,

f(z) = (22 — 1)(3z + 2)(4z — 3)

f(z) = 2(3z + 2)(4z — 3)

+3(2z — 1)(4z — 3)

+4(2z —1)(3z + 2)

=2[122° — z — 6] + 3 [8z® — 10z + 3]
+4 [62% + & — 2]

= 242” — 2z — 12 + 242° — 30z + 9

n

+ 2422 + 4z — 8
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f'(z) = 722% — 28z — 11

For Rolle's theorem, c is such that

1 3
f'(c) =0, where c € [5, Z}

= 722 —28¢—11=0

| 28£4/(28)2+4 x 11 x 72
€= 2 % 72

_me
- 36

c

Question33

If the interval in which the real valued function

f(z) =log (1££) — 2z — f;z is decreasing in (a,b), where |b — a| is

maximum, then 3 =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A. -1

B.1

C.2

D. 3

Answer: A

Solution:
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We have,

f(:z:)zlog(li—z> — 2 1f3m2
o () g

5 3x2 — 3zt + 224
1 - a2’
- 2 3z% — *
1 — 22 (1 - 22)?

2(1-2% —2(1-2%% - 32 + a*
. (-2’

_2-222 222"+ 42® - 30° + 2*
(1-a?)’

—.’1:4—1132 _(E2 ($2+1)

(1-a2)? (@-2)(1+z)

* f(=) is decreasing

.opl _x2(x2+1)
S fl(2) 0= DL <0

N z? (m2 + 1) -0
(1-z)*(1+a)? —

zeR—-{-1,1}

Question34

If the slope of the tangent drawn at any point (z, y) on the curve
y = f(z)is (62 + 10z — 9) and f(2) = 0, then f(—2) =
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Options:

A.0

B. 4

C.-6

D.-13

Answer: B

Solution:

We have slope of tangent

=622+ 10z — 9

d
=YY 6241009
dzx

dy = (62° 4+ 10z — 9)dx

On integrating both sides, we get

/dy = /(6362 + 10z — 9)dz
y=2z3+5z2 -9z + C

f(2)=0
=0=16+20—-18+C=C=-18

So, y = 22° + 5% — 9z — 18 = f(x)

o f(=2) =2(-2)3 +5(—2)2 - 9(-2) — 18

=-164+20+18 -18 =4

Question35

1—z+)\2
1+z+22

For all real values of z, the minimum value of is
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Options:

A.0

B. 3
C. 1
D.3

Answer: B

Solution:

: : e o
Given the function f(z) = i Jii? , we want to find its minimum value for all real values of z.

First, differentiate f(z) with respect to z:

22—1)(x?+x+1)—(2z+1) (22 —z+1
f(a) = 2= (22—5)—:1:—(%1)2 ——

Simplify the expression:

(223 — 2?4+ 22—z +2x—1)— (223 — 222+ 222 +z—z + 1)

(@2 +x+1)2
B —x? 422+ -2z 1
B (2 + x4+ 1)?
2272
= @rerlp

To find the critical points, set f'(z) = 0:
202 — 2 =022 =1z = £1

Evaluate f(z) atz = land x = —1:
Atz = 1:

f) =4 = %

Atz = —1:

1—(—1)+12
f-1) = 555 =3

Hence, the minimum value of f(z) is .
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Question36

Electric current (I) is measured by galvanometer, the current being
proportional to the tangent of the angle ( 6 ) of deflection. If the
deflection is read as 45° and an error of 1% is made in reading it, the
percentage error in the current is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

AT

B. /2

C.m/3

D. /4

Answer: D

Solution:

Approximate error in current

dI = f'(I) x AI = T x 0.01

s
.. Percentage error in current

= (% x0.01) x 100 = =

Question37

If the equation of a tangent drawn to the curve
y=cos(z+y),-1<zx<l4+misx+2y=k,thenk =

TS EAMCET 2023 (Online) 12th May Evening Shift
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Options:
Al

B. /4
C.7/2
D.2

Answer: C

Solution:

Given that, y = cos(z + y)

Difterentiating on both side w.r.t. z, we get
P = —sin(z +y) (1+ %)

Equation of tangent is x + 2y = k

= Slope is —1 = % =-1

Hence, —% = —sin(z + y) (1 — %)

= —y=—7sin(z+y)

= sin(z+y)=1=sinZ
= Tty=F5=>y=35-=

From Eq. (1), we get

7r B (+7r )
g —rT=cos(z+ -z
:>£—332C0S(Z>:0
2 2
0

Now, from Eq. (ii), we get

k=45+0-2=7%
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Question38

f: R — Ris a function defined by f(z) =

em+26
Assertion (A) : f(c) = g for some values of c € R

Reason (R): 0 < f(z) < ﬁ forallz € R

Then, which of the following options is correct?

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A. (A) and (R) are true, (R) 1s the correct explanation of (A)

B. (A) and (R) are true, (R) is not the correct explanation for (A)
C. (A) is true but (R) is false

D. (A) is false but (R) is true

Answer: A

Solution:

Given that,

— 1 __ _é€"
f(x) T2 T 242
Differentiating on both sides w.r.t. z, we get

f’($) _ (6214—2) e*—2e2%e®

(e*+2)”
2t 42) et —2¢e3
Now. f/(z) =0 = {72 —o
= 28— =0
= o) =0

Since, * # 0% = 2 = * = /2

For maximum

Thus, $0

= C € Rsuch that, f(c) = 5
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So, Assertion (A) is true.
and Reason ( R) is true.

and Reason (R) is the correct explanation of Assertion (A).

Question39

If the expression z° + 32> — 9z + ) is of the form (z — a)?(z — B),
then the values of \ are

TS EAMCET 2023 (Online) 12th May Morning Shift

Options:
A.27,-5
B. -27,-5
C. 27,5

D. -27,5
Answer: D

Solution:

Given the expression f(z) = x3 + 322 — 9z + A, we need to find the values of A such that f(z) can be
expressed as (z — a)*(z — ).

Since (z — a) is a repeated factor, it must also be a factor of the derivative f'(x). We compute the derivative:
f(z) =322+ 6z —9

Factor the derivative:

fl(z) =3(z*+ 22— 3) =3(z+3)(z — 1)

This shows that the potential values of « are the roots of f'(z) = 0, which are « = 1 and o = —3.
Casel:a=1

Substitute o = 1 into the original expression to find \:

f)=13+3(1)2-9(1) +A=0

1+3-9+A=0

A=5
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Case2:a = —3

Substitute @« = —3 into the original expression to find A:
F(=8) = (~3)" +3(~3)* ~ 9(~3) + A =0
—27T+27T+27T+ X =0

A=-27

Hence, the values of A can be 5 or —27.

Question4(

The equation of the normal at ¢ = 7 to the curve
x =2sint,y = 2costis

TS EAMCET 2023 (Online) 12th May Morning Shift

Options:

Az =2
B.y=2zx+43
C.y=0
D.y=3
Answer: B
Solution:

The given parametric equations for the curve are £ = 2sint and y = 2 cost.

To find the equation of the normal line at ¢ = 5, we first need to determine the slope of the tangent line.
Using the derivatives:

dy _ % _ —2sint
dz dz 2cost

This expression represents the slope of the tangent line to the curve.

Next, the slope of the normal line, which is perpendicular to the tangent line, is given by:

1 __ cost
Slope of normal = T = sint

Substituting t = 5:
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Thus, the slope of the normal line at ¢ = 3 is 0, which indicates a horizontal line.

The point on the curve at ¢ = 5 is:

z=2sing =2, y=2cos45 =0

The equation of a horizontal line through this point, where the slope (m = 0), is:
(y —2cost) = 0(x — 2sint)

Simplifying this at ¢t = 7

(y—2><cos%) =0 = y=0

Thus, the equation of the normal line att = 5 isy = 0.

Question41

If the function f(z) = £ + 2, (z # 0) attains its relative maximum
value at z = o, then Va2 + 2a — 6 =

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A. 10

B.6

C.5

D.3

Answer: D

Solution:

To find the relative maximum of the function f(z) = & + %, where z # 0, follow these steps:

Derive the Function:

Compute the first derivative:
1 5
fll@)=5—-

Set the derivative equal to zero for critical points:
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Los-0 = 5-1
Solve for x:

?=25 = z=45

Second Derivative Test:

Compute the second derivative:

(@) = 2

Evaluate the second derivative at x = 5:
f'6) =1 =5 >0

Since f”(5) > 0, x = 5 is a point of relative minimum.
Evaluate the second derivative at x = —5:

Fl-5) == <0

Since f”(—5) < 0, z = —5 is a point of relative maximum.

Calculate the Expression:

Given that o« = —5, calculate:

Va2 +2a —6=+/(-5)2+2(-5) -6
Simplify:

V35 T0-6=+9-3

Therefore, Va2 +2a—6=3.
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