Application of Derivatives

Question1

If the tangent of the curve 4y° = 3az? + x> drawn at the point (a, a)
forms a triangle of area % sq. units with the coordinates axes, then
a —
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Options:

A.

+10

B.

+5

C.

+6

D.

£3

Answer: B

Solution:

4% = 3az? + ° . (9)
A point (a, a) lies on the curve differentiating Eq. (i)

2, 4y _ 2 _, dy _ Gaz+32?
12y° - 7> = 6axr + 32" = 5 = 1557

at point (a, a)

dy _ 6a2+3a> __
dz — T 12a? _3/4
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So, equation of tangent
(y—a)=3(x—a)

For z-intercept, puty = 0

= —a=3(z—a)=>z=-a/3
For y-intercept, put x = 0
=y—a=3/40—a)=y=a/4

So, intercepts are (—a/3,0) and (0,a/4)

So, area of the triangle

a2

_l‘ |.‘2‘__
-2 4| — 24

w|e

and given that

a2

_ 25 _
9 = =a=35

Question2

If the function f(z) = sinz — cos® z is defined on the interval

|—m, ], then f is strictly increasing in the interval
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Options:

A.

(=5 ) v (%)
B.

(5 )

C.

(= %)

D.
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Answer: D

Solution:

f(z) =sinz — cos’x

f'(z) = cosz(1+ 2sinz)

for f(x) to be strictly increasing,
f'(z) > 0= cosz(l+2sinz) >0
ifcosz >0and 1+ 2sinx >0

ze(-%%)

andifcosz < Qand 1+ 2sinxz < 0
z € (—5m/6,—m/2)

Hence, x € (—5?77, —7T/2) U (_%7 %)

Question3

If the Lagrange' mean value theorem is applied to the function
f(z) = e” defined on the interval [1, 2| and the value of c € (1,2) is

k, then e~ 1 =

AP EAPCET 2025 - 26th May Morning Shift

Options:
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1

Answer: B
Solution:
The Lagrange's Mean Value Theorem (LMVT) states that for a function f(x) that is continuous on the closed

interval [a, b] and differentiable on the open interval (a, b), there exists at least one point ¢ € (a, b) such that:

b)—f(a
F(e) = L0t

o b—a
Given the function f(x) = e® on the interval [1, 2].
Here,a = 1and b = 2.
First, let's check if the conditions for LM VT are met:

1. The function f(z) = e” is continuous on the closed interval [1, 2] because the exponential function is
continuous everywhere.

2. The function f(x) = e” is differentiable on the open interval (1, 2) because its derivative f'(z) = e”

exists everywhere.
Now, let's find the components for the LMVT formula:

1. Calculate the derivative f'(z):

2. Calculate f(a) and f(b):
fla) = f(1) =€t =
f(b) = f(2) = €*

3. Apply the LMVT formula:

F(c) = f(2;:{(1)

Substitute the values:

2
c __ e‘—e
€ =1

ec=e2—e¢

The problem states that the value of ¢ € (1, 2) is k. So, we can replace ¢ with k:

ek:e2—e

1

We need to find the value of e*~!. We can rewrite e*~! using exponent rules:

kol

k-1 _ e

e = = = =

e

Q

Now, substitute the expression for e* into this equation:

2
6k—1 _ e —e
e
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Simplify the expression by dividing each term in the numerator by e:

k-1 _ €2 e

p —

o

ef-l=e—-1

Thus, the value of e¥ 1 ise — 1.

The final answer is .

Question4

If the tangent of the curve xy + ax + by = 0 at (1,1) makes an angle

-1 . . b
tan™" 2 with X-axis, then - =
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Options:
A.

1

D.
4

Answer: B

Solution:

Step 1: Put the given point into the equation.
The equation is zy + ax + by = 0. Plug in the point (1, 1):

I1x14+ax1l4+bx1=0
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l1+a+b=0
So,a+b=-1 .. (1)
Step 2: Find the derivative to get the slope of the tangent.
We need to use implicit differentiation with respect to x:
W 4 yta+bl =0
Group the % terms together:
d
(@ +b) 4 = ~(a+y)

a+y
T+b

So, g—z = —
Step 3: Plug in the point (1, 1) to find the slope at that point.

d a
At(1,1): £ = — 45

We are told that the tangent makes an angle with the X-axis, and that angle is tan ! 2. This means the slope

at (1,1) is 2.
So.2 = 4

2b+1)=—(a+1)

2b+2=—-a-1

Rewrite: a + 2b = —3 ... (11)
Step 4: Solve the two equations to find ¢ and b.
We have:

a+b=-1

(i)a+2b= -3

Subtract (1) from (ii):

(a+2b) —(a+b) =(-3)—(-1)
g—:|—2_b2—a—b:—3+1

Put b = —2 into (i):

a+(-2)=-1
a=1
Step 5: Find the required value a‘ffb .

a=1,b=—-2,a+b=—1.
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Questions

If the displacement S of a particle travelling along a straight line in ¢
seconds is given by S = 2¢3 + 2t2 — 2t — 3, then the time taken (in
second) by the particle to change its direction is
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Options:
A.

1
3

D.

1
2
Answer: A

Solution:

Step 1: Identify the displacement equation.

The displacement is given by S = 2t3 + 2t2 — 2t — 3.

Step 2: Find the velocity by differentiating displacement with respect to time.
The velocity is the derivative of displacement: % = 6t + 4t — 2.

Step 3: Set the velocity equal to zero to find when the particle changes direction.
The particle changes direction when its velocity is zero: 6t2 + 4t — 2 = 0.

Step 4: Simplify and solve the quadratic equation.

Divide both sides by 2: 3t2 + 2¢t — 1 = 0. Factor the equation: 3t + 3t —t — 1 = 0. So,
3t(t+1)—1(t+1)=0.

Step 5: Factor further and solve for t.

1
(t+1)(3t—-1)=0,s0t=—lort= 5.
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Step 6: Choose the valid value for time.

Since time cannot be negative, the answer is t = % seconds.

Question6

If the function f(z) = z° + bx? 4 cx — 6 satisfies all the conditions

of Rolle's theorem in [1, 3] and f’ (%) = 0, then bc =
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Options:

A.

18

B.

-66

C.

38

D.
-46

Answer: B
Solution:

Given, f(z) = z* +bz? +cz — 6

** Rolles theorem is applicable for [1, 3]
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S f(1) = f(3)
=14+b+c—6=274+9+3c—6
= 8b+ 2¢c = —26

=4b+c=—13 ... (7)

Sf(z) =322 +2bx +c
f! <2+i> =0
V3
:>3<2+L_)2—|—2b(2+i)+020
V3 V3

1 4 1
:>3(4+—+—>+2b<2+—>+020

37 3 V3
:>2b<2+%>+c:—3<%+%)

Subtracting in Egs. (i) and (ii), we get

2b<2 2 i)— 13+3(5+i>
V3 3 V3

= —2b/V3=4V3=>b=—6
c=-13—4b=-13+24=11

s be=—6x 11 = —66

.. (i)

Question?7

If the surface area of a spherical bubble is increasing at the rate of
4sq. cm/sec, then the rate of change in its volume (in cubic cm/sec)

when its radius is 8 cms is
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Options:
A.
8

B.

12

C.

15
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D.
16

Answer: D

Solution:

The surface area of sphere is S = 4nr?, 7 is radius

Now, differentiate w.r.t , we get
% =4m-2r- % :87rr%

Also, given that £ = 4 cm®/sec and 7 = 8 cm

L—qr & =4=8r(8) &
= Z—;:ﬁcm/sec ... (7)

Volume of Sphere is : v = 77

Differentiate both sides w.r.t r, we get

dv 4 d 1
d—: = o737 d—: =4~ (8) - 7o~ [using Eq. ()]
— 16 cm? /sec

.". Rate of change in the volume of the bubble = 16 cm® /sec

Question8

The number of turning points of the curve f(z) = 2cosz — sin 2z in
the interval [—, 7| is
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Options:

A.

4

B.

3
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D.
2

Answer: B

Solution:

Given curve, f(z) = 2cosz — sin 2z
f'(z) = —2sinz — 2 cos 2z
To find turning points, set f'(z) = 0
= —2sinz —2cos2z =0 = sinx —cos2z =0
= sinz+4+1—2sin?z=0= 2sin?z —sinz —1=0
Let ©u = sin z, then

20 —u—1=0= (2u+1)(u—1)=0

= = —— =1
U 2oru

-1
C.sinx = T or sinz =1

Butz € [—m, 7]

So, sinx = _Tl

5m
= T= T

=N

Andsinw:1:>x:§

Thus, there are three solutions for z € [—, 7]

.. There are 3 turning points.

Question9

The radius and the height of a right circular solid cone are measured
as 7 feet each. If there is an error of 0.002 ft for every feet in
measuring them, then the error in the total surface area of the cone
(in sq. ft) is
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Options:

A.

(0.088)(v2 + 1)

B.

(0.616)(v/2 + 1)

C.

(0.616)(+/2)

D.

(0.088)(+v/2)

Answer: B

Solution:

The total surface area of a cone is

A = 7r? + mrl, where 7 is radius and [ is the slant height.

= () +(7) VLT [ = VR Andr =T h =T
— 497 + 49V271 = 497(1 + V/2) .. ()

But, the error in measuring r and h is 0.002 x 7 = 0.014 feet

So, dr = 0.014 and dh = 0.014

Now, error in [, denoted by dl and differentiate it w.r.t r and h, we get
dl = LLdr + - - dh (7))

Butl = v/r2 + h?

-1/2

o _ 1 _ r _r
Soaw_f(Tz"'m) 2T—m_7

ol _ 1(.2 2\ —1/2 _ __h__ _ h
Andm—g(r —|—h) -2h_\/r2+—h2_7

So, dl=tdr+%dh=_T--(0.014) + -7-(0.014)
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_ 0.014
V2

0.014

+ 202 = 2-(0.014) = v2(0.014)

The error in surface area, is dA4, i.e.,
dA = Zdr 4 24l
Since, A = mr? + 7rl

A
0 =2nr+wland — = 7r

or ol
dA = 2nr + 7l) - dr + (7r) - dl

= (2r + wl)(0 - 0.14) + (77)(0.014)

= (147 + 7v/27)(0.014) + 7v/27(0.014)

— 147(0.014) + 7v27(0.014) + 7v/27(0.014)
= 0.1967 + 0.098+/27 + 0.098+/27r

= 0.1967 + 0.196+v/27

= 0.1967(1 + V2)

= (0.616)(v2 + 1)

Questionl10

The slope of a tangent drawn at the point P(c, 5) lying on the curve
y = 5 is -2 . If P lies in the fourth quadrant, then o — 8 =
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Options:

A.

4

B.

D.
1

Answer: B
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Solution:

V=25
SO) ;lg = - (2w£5)2 (2) — (2wi5)2 and given that

So,2a0 —5=+1=a=3,2

" P(a, B) lie on the curve.
B=ns

ata=2= -1

andwhena =3,8=1

" P lies in the fourth quadrant.

.. Valid R(a, B) = (2,-1)

Hence,a —=2—(—1)=3

Questionll

The function f(z) = xe *Vz € R attains a maximum value at = = k,
then k =
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Options:
A.

1

@ |
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D.
3

Answer: A

Solution:

cfle)=x-e7"

for maximum value
e*l—z)=0=z=1{.e"#0}
Now, f"(z) = —e "+ (1 —z) (—e™ ™)
atz=1,f"(z) =—e14+0=-1 <0

Hence, f(x) is maximum at = 1, therefore k = 1.

Question12

If m and M are the absolute minimum and absolute maximum

values of the function f(z) = 2/2sinz — tanz in the interval
[0, 7/3], then m + M =
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Options:

A.

-1

B.
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2

Answer: C

Solution:

f(z) =2v2sinz — tanz

= f'(z) = 2v2cosx — sec’ z
for critical point

2v/2cosz —sin’z = 0

1 1
= 2v2cosz = > = cos’y = ——
cos?z 242
N 1 N ™
COSL=— =3 = —
vz 1

Now, check f(z) atz =0,%,%
f(0)=2V/2x0-0=0
T 1
—)=2v2x —=-1=1
1(5) =~

4 2
F(E)=2vEx B Vi Ve VE<

So,m=0,M=1

Hence m+ M =0+1=1

Questionl3

If 5 < z4rte < 9y ¢ R, then a =

— z2—z+a
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Options:

A.

NS
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Answer: C

Solution:

?+zta _ THEH]
©24+2z+a ~ z+S42

Lety =
Letg(z) =z+ <+ =4(z)=1-%
For maximum or minimum put ¢'(xz) = 0
= 1-%S=z=>z=+Va

2va+1

Minimum value at 2 = v/a is = 3 N

Maximum value at £ = —+/a is

_ 2ya—1
N
Clearly, 2\/2_1 =2
2v/a — 2
= 2/a—-1=4va—4
= 2ya=3
3

= = 9
a=—=a=—
2 4

Question14

P and () are the ends of a diameter of the circle

z? +y? = a? (a > %) .s and t are the lengths of the

perpendiculars drawn from P and () onto the line x + y =1
respectively. When the product st is maximum, the greater value

among s,t is
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Options:

A.

a+v2

B.

a+ %

C.

D.

a—+/2
Answer: B
Solution:

Given, equation of circle is

? +y* = a? . (7)

Also P and @ are end points of diameter.
Let P = (acosf,asin )

Q = (—acosf, —asinb)

According to the question,

_ |acosf+asinf — 1
V2
la(cos @ + sin ) — 1|
V2
|—a(cosf +sinf) — 1|
V2
|1 — a®(cos 0 + sin6)?|
2
11— a%(1+sin20)]|
2

andt = 1

Now, st =

So, (st) will be maximum, if (1 + sin 26) minimum,

" (sin20) i, = —1(i.e. sin26 > —1)
= 14+sin20 >0 .. (1+sin26)mn =0

1
(a2(1 +sin26)) .= 0and hence, st = 5
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Also, (a®(1+sin26)) = 2a?

ax

1—2a®
= st:M>%fora>

L
2 V2

So, (st)max Occurs when

a®(1 + sin 260) = 2a?
1

= 14sin20=2 <','a> — .. a] :a>
V2

= cosf+sind =2
= 0 =45°

V2 +1]

1vV2a — 1
s = - =
V2

and t

1
a> —

V2

=  V2a>1
\/§a—1

Clearly, t > s

1Y
(a + % ) is the final answer.

Question15

Let P(z) = z* + ax® + bxz? + cx + d be such that z = 0 is the only
real root of P'(z) = 0. If $P(-1)
AP EAPCET 2025 - 23rd May Morning Shift

Options:
A.
P(—1) is not minimum of P(z), but P(1) is the maximum of P(z)

B.

P(—1) is minimum of P(z), but P(1) is not the maximum of P(x)

C.

Neither P(—1) is the minimum nor P(1) is the maximum of P(x)
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D.
P(—1) is the minimum and P(1) is the maximum of P(z)

Answer: A

Solution:

Given,

P(z) = z* +az® + ba* + cx +d
= P'(z) = 423 + 3az?® + 2bz + ¢

*.» z = 0 is the only real root of P’(z) means the cubic equation.
4z + 3az® +2bx +c =0
.. z = 0 must be a triple root, i.e. all other roots are complex or multiplicity is 3 .

Hence,P’(m):4m3i.e.3a:0:>a:0,2b:0:>b:Oandc:O

So, P(z) =
Now, P(-1) = (-1)*+d=1+d
Pl =D*+d=1+d

Thus, P(—1) = P(1) which contradicting the given condition $P(-1)

So, our assumption that 0 is a triple root must be false.

So, P'(z) = 0 has exactly one real root and two complex conjugate roots.

It means the sign of P’(z) = 0 does not change around = 0 (because there is only one real root)
Hence, P'(z) < 0 on (—1,0) and P'(z) > 0 on (0,1)

i.e. on the interval [—1, 1], the function has a minimum at z0.

and is strictly decreasing from (—1) to 0 and then strictly increasing from 0 to 1 .

So, option (a) will be true.

Questionl6

If the volume of a sphere is increasing at the rate of 12 c.c. /sec, then
the rate (in sq. cm/sec ) at which its surface area is increasing, when
the diameter of the sphere is 12 cm is
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Options:
A.

2

D.
6

Answer: C

Solution:

As we know that, volume of sphere

0y — 4.3
=V = 37T

and Surface area of sphere = s = 472

v _ 2.dr.
Now, <= = 4mr 2
= dr _ 1 dv

d T dm? T dt
: d
Putting r = 6 and 5 = 12
(.- Diameter of sphere = 12 cm  (given)

.". Radius of sphere = 6 cm )

dr _ 12 _ 1
dt 47(6)? 127

Now, % = 8nur - %

ds 2

dt

=87T><6><1L

o =4 cm

(putting 7 = 6 and % = ﬁ )
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Questionl7

If the lengths of the tangent, subtangent, normal and subnormal for
the curve y = 2 + = — 1 at the point (1,1) are a, b, c and d
respectively, then their increasing order is

AP EAPCET 2025 - 23rd May Morning Shift
Options:
A.

b,d,a,c
b,a, c,d

a,b,c,d
D.
b,a,d,c

Answer: D

Solution:

Given equation of curve is

y=xz*+z—1 .. (7)
d
= %oy
dx
@ =2x14+1=3=m
dz z=1

i.e. slope of tangent = m = 3. and point is (1, 1) (by putting z = 1 in Eq. (i))
Now, length of tangent

yvV1+m?

m

1v1+ 32
3

V10
3
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length of subtangent

~b=|2]= 13-4

length of normal

= o= |yTT | = 1 x VIO = VIO
length of subnormal

=d=|y-m[=[3] =3

Now, from above result, we conclude that $b

Questionl8

If the tangent drawn at the point (z1,y1),z1,y1 € N on the curve
y = z* — 223 4 2% 4 5z passes through origin, then z; + y; =

AP EAPCET 2025 - 22nd May Evening Shift
Options:
A.

5

D.
6

Answer: D

Solution:
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y=z*—2c3+ 22+ 5z

:ﬁ:4m3—6x2+2m+5
dx

The slope of tangent line at (z1,y1) is
m:4x?—6x%—|—2m1—|—5

The equation of tangent line is

y—y1 = (423 — 623 + 221 + 5) (@ — 1)
Since, the tangent line passes through (0, 0)

= 0—y1 = (4} — 6z} + 221 +5) (0 — 1)
Y1 = (4:1::15 — Gm% + 2x1 + 5)331

Since, ( x1,y; ) is on the curve
Y1 = 2] — 223 + 22 + bz

Substituting this into the previous equation, we get

i — 223 4+ 22 4 5z,
= (4xi’ — 633% + 221 + 5)x1
=z — 223 + 22 + 5z,

4z} — 623 + 227 + 5z

:>3:n‘11 — 4:3‘;’ + w% =0
=3 (3m% — 4z, + 1) =0
=z (321 —1)(z1 —1) =0

1
=T :O,xl = g,xl =1

r1=1lLy1=5b=x1+y1=1+5=26

Question19

Which one of the following functions is monotonically increasing in

its domain?
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Options:
A.

f(z) =log(l+z)—z+ L
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g(z) =2tan'z —xz —1
C.
h(z) =4cosz +x

D.

u(z) = log(1 + ) — 2
Answer: A

Solution:

From the given, we have

f(z) =log(l+2)—z+ %2

Differentiating both sides, we get = f/(z) = (1i_m) —1+z
1—1—x+:c+a:2}
= fl(z) =
Fiw) = {12

332

= 1) =

Hence, f(z) is monotonically increasing in its domain.

Question20

If 8 is an angle between the normals drawn to the curve
22 + 3y? = 9 at the points (3 cos 6, v/3sin6) and
(—3sinf, /3 cosh),0 € (O, %), then
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Options:
A.

tan g = %sec 20
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B.

cot B8 = v/3 cosec 20
C.

v/3cot B = sin 26
D.

cot B = %sec 20

Answer: C

Solution:

Step 1: Find the Derivative and Slope of Normal

The curve is 22 + 3y = 9.

Differentiate both sides with respect to x:

20 +3-2y-y' =0

Solve for /':

2r+6yy’' =0 = b6yy = -2z = ¢ = —3—2 = -z

1 3y

*, so the slope of the normal is - =3

The slope of the tangent is ' = — 3

Step 2: Find the Slope of Normals at Given Points
First point: (3 cos 6, v/3 sin 6)

Slope at this point:

mi1 = % — +/3tané

Second point: (—3sin 6, v/3 cos 6)

Slope at this point:

mo = 33@%29 = —+/3cot 6

Step 3: Find the Angle Between Normals (5)

Use the formula for the tangent of the angle between two lines:

— mi—m2
tan 8 = Trmmg ‘
V3tanb6—(—/3cot @
tan = ‘ ( )

1+(v3tan8)(—v3cot 8)
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V/3(tan 6+cot 0
tan 8 = ‘—( aigco )

\/g sin9+c959
tan/B — (cosz slnp)

tanﬁzé- L

sin 6 cos 6

Recall 2 sin 0 cos 6 = sin 26, so:

_ 3
tan f = o5

This means Coi 7 = siﬁ@ or v/3 cot 8 = sin 26.

Question21

If the area of a right-angle triangle with hypotenuse 5 is maximum,
then its perimeter is

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

12

B.

2v/34+ 413 +5
C.

7+421

D.
5(vV2 + 1)

Answer: D

Solution:
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22 + 92 = 52
y? =52 — 22 = y=1+/52 22
0<z<5h

1
Area = 5 base x height

1 1
AzamyZEx\/%—aﬂ

dA 1 _1
&~ 3 (- 7 (3527
25— 2g?
2/25 — x2
dA 25 — 272
= — =0 ———_ =0
dz 2v/25 — 22
= 25-—22%2=
= 25=2z2
5 5
= = —Yy=—=
V2 V2
5 5
= AB=-— BC=—,AC=
V2 V2
Perimeter = AB + BC + AC
5
-2 2 s5-5vagts
V2 V2
=5(vV2+1)
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Question22

If y=|cosz —sinz| + |tanz — cot x|, then

dy dy _
(%)a}—1 _|_ (%>CB— -
=T _

AP EAPCET 2025 - 22nd May Morning Shift

SYE

Options:
A.

1

D.
0

Answer: D
Solution:

y = |cosz —sinz| + |tanx — cot z|
™

" —
For"x = 3

y= —(cosz —sinz) + (tanz — cot z)
= cosx +sinx +tanx — cotx

T
Forxz = 5

y = (cosz —sinz) — (tanz — cot x)
= cosT —sinx — tanx + cot

dy, = m
w3
. ™ 9 T 5 T
:sm§+cos§+sec §+cosec §
_35+343
6
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@1
dz =X

6

. 0 9 T 9 T
:—smg—cosg—sec g—COSGC E
~ —35-3V3
- =

dy dy
&9 29 =0
d:cL:% * da:] o

G

Question23

If the tangent drawn at the point («, 3) on the curve
23 + y? = 4 is parallel to the line v/3z + y = 1, then o® + 3% =

AP EAPCET 2025 - 22nd May Morning Shift
Options:
A.
10

B.

9

C.

28

D.
19

Answer: C
Solution:
Given curve, 275 + y7 =4 ... (9)

and line y = —v/3z + 1 ... (i7)

From Eq. (i), %w‘é + %y‘éy' =0
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8\ 7
Moo =—[ £
Vi) (a

—(é) :—\/§:>§:3\/§

B =3V3a
From Eq. (i)a% +3a% =4=a==+1

ol

B=+3V3
o+ B2 =28

Question24

The displacement S of a particle measured from a fixed point O on a
line is given by S = t3 — 16t + 64t — 16. Then, the time at which
displacement of the particle is maximum is

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

8

B.

4

C.

8
3

D.

4
3
Answer: C

Solution:

S =13 — 16t2 + 64t — 6
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= 43— 342 32t + 64

For maxima/minima % =0

= (3t2—8)(t—8):0:>t:8,§

3
d28 d23
gz 0t 32= oo . <0
So, required time, t = %
Question25
If the extreme value of the function f(z) = Sifm + 1 _in [O, %} "

m and it exists at x = k, then cosk =

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

ot

w0

3
A

S

C

V5
Jm

D.

1
Answer: C

Solution:
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4 1
f(m)  sinz 1—-sinx
—4coszx CcCoS
= fl(z) =
fle) sin? z (1 —sinz)?
fi(z)=0

{ : : }

= cosT - — =0
(1 —sinz)? sin’z
sin? z — 4(1 — sinz)? ] B

(sin?z) (1 — sinz)?

= COsST [

= cosz[(sinz + 2 — 2sinz)(sinz — 2 + 2sinz)]

=0
: . 2
= = E,smx =2sinz = —
f(0) = Not possible
[ (%) — Not possible
sinz #2 (.sinz € [-1,1))

) 2
sinx = —

f( max—6+3— -

R

Question26

If the normal drawn at the point P on the curve y = x log x is
parallel to the line 2z — 2y = 3, then P =

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

(e, ¢€)

B.

(&:=)

C.

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



C)

D.

(63, 363)

Answer: C

Solution:

Let P(h, k)
y=uzxlogx
dy

= — =1+4logz
dz

1

.. Slope of normal = _Tlogh

And slope of the given line 2z — 2y = 3 is 1

1
_1+logh =1
= 14+Inh=-1
= Inh=-2
h=e?
k=hlnh

=

k=e?lne?=e?(-2

N—r
!
|

|

.". The point P is (6—12, —l)

e2

Question27

If the curves y? = 16z and 922 + ay? = 25 intersect at right angles,
then o =

AP EAPCET 2025 - 21st May Evening Shift
Options:
A.

6

B.
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a

[N )

O

3

Answer: C

Solution:

We have the curve
y? = 16z and 922 + ay® = 25
On differentiating, we get slopes

2yy’ = 16 and 18z + 2ayy’ =0

r_ 8 0 _ 9z
y_y?y_ ay

Sz

Clearly, m; = % and mo = — oy

mimeo = -1
LA <_9“"> S
Y oy ay?
722 = ay? = a - 16z
16a = 72
7 9
o= — — —
16 2
o — 9
2
Question28

If the function y = sin (1 + cos ) is defined in the interval [—m, 7,
then y is strictly increasing in the interval

AP EAPCET 2025 - 21st May Evening Shift

Options:
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Answer: C

Solution:

We have, y = sinz(1 + cos z)

Z_y =sinz(—sinz) + (1 + cosz) cos z
T

= —sin2m+cosm—|—cos2w
= —1+coszx—|—cosx—|—cos2x
:2cos2:v~|—cosx— 1

= Z—z = (cosz + 1)(2cosz — 1)

Given y is strictly increasing

d
% = (cosz+1)(2cosx—1) >0
1

= cosxz < —1or cosz > 5

=€ (—%, %) in the interval (—, )

':L'E(—Tr 7T)
LY 373

Question29

If the velocity of a particle moving on a straight line is proportional
to the cube root of its displacement, then its acceleration is
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AP EAPCET 2025 - 21st May Evening Shift
Options:
A.

constant

B.

inversely proportional to its velocity

C.

proportional to its velocity

D.

proportional to its displacement

Answer: B

Solution:

Given:

Velocity v is proportional to the cube root of the displacement .

v o /3

This means we can write:
v=kzl/3

where k is a constant of proportionality.

We are asked to find how acceleration a depends on other quantities.

We know that:
— dv _ dv  dz _ ., dv
C=% ~ @& @ Va

Step 1: Find g—g
From v = kz'/3,

dv

dv g 1.-2/3 _ k-2/3
w = k-3 =37

Step 2: Substitute in acceleration formula:
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a= 'Ug—; = (kal/3) - (%m—z/s)
Simplify:
%25,;1/372/3 — k?zx,l/?)

a =

Step 3: Express in terms of velocity if desired

Since v = kz'/? = 213 = 2,

o-1/3 — %

So:

o=k k=%
Therefore:

a X %

Final Answer:

Option B: inversely proportional to its velocity

Question30

If a and B(a > () are the multiple roots of the equation

4z* + 423 — 2322 — 12z + 36 = 0, then 2a — 8 =

AP EAPCET 2025 - 21st May Morning Shift

Options:
A.

-1
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-7

Answer: C
Solution:

We have, f(z) = 4z* + 42% — 2322—122 + 36 = 0
Using concept a polynomial f(z) has a multiple root 7, then f(r) = 0 and

fi(r)=0
f'(z) = 162> + 122 — 462 — 12

Now, using hit and trial
By taking z = —2

f(=2) = 4(-2)" +4(-2)* — 23(-2)?
—12(—2) + 36
—64—-32-92+24+36=0
= f'(—2) = 16(—2)3 + 12(—2)?
—46(—2) — 12
= 128 +484+92-12=0

x = —2 is a multiple root.

By dividing the equation by (z + 2)2, we get another multiple root z = %

Given, a > f3
a:%andﬁ:—2
S 2a—pB=3+2=5

Question31

The area (in square units) of the triangle formed by the X-axis, the
tangent and the normal drawn at (1, 1) to the curve z° + y°> = 2zy is

AP EAPCET 2025 - 21st May Morning Shift
Options:
A.

1/2
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D.
3/2

Answer: B

Solution:

We have, the curve

mS%—y3::2my
Y
0 >X
(2. G} (0. 0)

= 3z +3y% =22y +y-2
= ¢ (3y° —2z) = 2y — 327
Loy 2y — 3z

3y? — 2z

Slope of tangent = (%)( | _ g:_g
1,1

N
Slope of normal = 1
Equation of tangent = y — 1 = —1(z — 1)

y—1=—-xz+1
T+y=2

z-intercept of tangent = (2, 0)

Equation of normal,
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y—1=1(z - 1)
y==o

‘- Area of APTN = % x NT x PS

:%x2xlzlsq.unit

Question32

The value of the Rolle's theorem for the function
f(z) = 2sinz + sin 2z in the interval [0, 7] is

AP EAPCET 2025 - 21st May Morning Shift
Options:
A.

I
2

B.

o

a

N

O

Wl

Answer: D
Solution:

f(z) = 2sinz + sin 2z

f(z) is continuous and differentiable

.". Rolle's Theorem is applicable
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f'(z) = 2cosz + cos 2z - 2
= f'(c) =2cosc+2(2cos’c—1) =0
=2 [2cos2c—|—cosc— 1} =0
= 2cos’c+ 2cosc—cosc—1=0
= 2cosc(cosc+ 1) —1(cosc+1) =0
= (cosc+1)(2cosc—1)=0

1
= cosc = —1and cosc = 3

C_?T
3

Question33

If the function y = g(x) representing the slopes of the tangents
drawn to the curve y = 3z* — 523 — 1222 4 18z + 3 is strictly
increasing, then the domain of g(x) is

AP EAPCET 2025 - 21st May Morning Shift

Options:
A.

~4.4)

B.

(%3)

C.
R—(7.7)
D.
R-[5 5]
Answer: D
Solution:

y=3xz*—5x3 — 1222 + 18z + 3
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Slope of tangent

d
g9(z) = % = 122% — 152% — 24z + 18

d(z) = 36z — 30z — 24
=6 (62” — 5z — 4)

.. g(z) is increasing [ g'(z) > 0]

6x2-Sx-4>0
6x2-8x+3x-4>0
2x(3x -4+ 13x -4 >0
Bx-4d(22x+1)>0

- . +
-1/2 4/3

1 4
m<—§0ra:>—

3
1 4
R—|—= =
© R-|-3.5]

Question34

A is a point on the circle with radius 8 and centre at O. A particle P
is moving on the circumference of the circle starting from A. M is

the foot of the perpendicular from P on OA and ZPOM = 6. When
OM = 4 and fl—f = 6 radians /sec, then the rate of change of PM is

(in units/sec)

AP EAPCET 2024 - 23th May Morning Shift
Options:
A. 243

B. 24
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C. 153
D. 48+/3

Answer: B
Solution:

In APOM,

pd0 _ 1 d(PM)
G T R
4 1 _d(PM)
8T8 T
d(PM)
7 =24
Question35

If the length of the sub-tangent at any P on a curve is proportional
to the abscissa of the point P, then the equation of that curveis (C
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is an arbitrary constant)

AP EAPCET 2024 - 23th May Morning Shift
Options:

Ayt 2k =C

B.z%C = y*

C.(z+y)f=0C

D.y=z7C

Answer: D

Solution:

Given that the length of the sub-tangent at any point P on a curve is proportional to the abscissa x of the
point P, we start by expressing this relationship mathematically:

Y

X T

we

This implies:

v o_
= kx

dx
where k is the constant of proportionality. By rearranging, we get:

dy _ de
y kx

Integrating both sides, we obtain:

-

which results in:
logy = %log x+logc
Rearranging this:

1/k

logy =logx™/" + logc

Therefore, we have:

log y = log(z'/*c)

Exponentiating both sides gives us:
1/k

y=z"'"c

Thus, the equation of the curve is:
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y=x/kc

Question36

The semi-vertical angle of a right circular cone is 45°% If the radius
of the base of the cone is measured as 14 cm with an error of

(—‘/?1_ : )cm, then the approximate error in measuring its total

surface area is (in sq cm)

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. 14

B.8

C.5

D.3

Answer: B

Solution:

Given that

Semi-vertical angle of a right circular cone = 45°

Radius of base of the cone = 14 cm with an error (v/2 — 1)/11
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7

45°

D C
N

Total surface area = 7r2 + 7rs

dr V2 -1
Error = — =
r 11
V2—-1 14
= dr= =—(V2-1
TETX T 11(\/_ )

From AABC,tan45° = - = r=nh

= h=14cm = s> =h2+7r2=2r2

= s5=+2-7r=14V2

Since, error in total surface area
__ Os Os

ds = grdr+ & - dh

After simplifying

ds =8

Question37

If a man of height 1.8 mt, is walking away from the foot of a light
pole of height 6 mt , with a speed of 7 km per hour on a straight
horizontal road opposite to the pole, then the rate of change of the

length of his shadow is (in kmph )
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Options:

A7

B.5

C.3

D.2

Answer: C

Solution:

Gm

Fe] _
B «— X 3 — — ¥ I
7 km/h

Xty

AABFE and ACDE are similar

AB  BE
CD DE
6

= :w+y:6y:1-8x—i—1-8y
1-8

= Ty=3z

On differentiating both sides w.r to ¢, we get

dz _ mdy
3 = T

.". Main velocity

dy _ 3x7 __
= a — 7 =3
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Question38

If the curves 2z + ky*> = 30 and 3y? = 28z cut each other
orthogonally, then k is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A5

B.3

C.2

D. 1

Answer: D
Solution:

Given that
Ci:2z2 +ky?> =30
and C, : 3y* = 28z cut each other orthogonaly.

= 222 + ky? = 30

= 4:1:+2ky-%:0

dy _ —4x _ 2z

= W hy T hy
2%

mlz—k—y

Now, 3y2 = 28z

dy dy 28 14
6y-%—28:>%—6—y—3—y
14
mo = 3—y
For orthogonally
mims = —1
= koMo p= 3L

Now, find intersection point of both curve
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28

— [ from curve Cs)]
3

28 3

1

I
~ N B S
Il

Question39

The interval containing all the real values of = such that the real
valued function f(x) = \/z + % is strictly increasing is

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. (1, 00)

B. (0,1)

C. (—00,0) U (1, 00)
D. (—00,0)

Answer: A

Solution:

We have, f(z) = v/z + %

Interval in which f(z) strictly increasing f'(z) > 0.

d 1
L (e L)
dzr x

\/—
= L L >0= 1 > L
2\/5 2w3/2 \/E CU'ZBI/Z
= :c\/5>\/5:\/5(a;—1)>0
= Vz(zx—1)>0
+ +
» -
0 1
_
z € (1,00)
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Question4(

The value of Lagrange's mean value theorem for f(x) = e* + 24 in
0,1] is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.log(e — 1)

B.log(e + 1)
C. log(e + 24)
D. log(e — 24)

Answer: A

Solution:
Let's address the value of Lagrange's Mean Value Theorem for the function f(z) = e® + 24 over the interval
[0,1].

According to the theorem, if a function f is continuous on [a, b] and differentiable on (a, b), then there exists
at least one point ¢ such that:

f'(e) = 5L

=~ ba
For this specific function:
f(z) ="+ 24
Interval: [0, 1]
Calculate f(0) and f(1):
f(0)=e€’+24=1+24=25
f)=el+24=¢+24
The derivative, f'(z), is:
fl(a) = e

Next, let's find the average rate of change over the interval [0, 1]:

fO-f0) _ (e+24)-25 _
-0 1 =e—1
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According to Lagrange's Theorem, set:
f'(¢) = Average rate of change

Thus, we have:

ef=e—1

To find ¢, solve for c:

c=log(e—1)

This yields the point ¢ = log(e — 1) as the value of the theorem for the function over the given interval.

Question41

Equation of the normal to the curve y = 2 + z at the point (1, 2) is

AP EAPCET 2024 - 22th May Morning Shift
Options:

Az —-3y+5=0

B.z+3y+5=0

Cxz+3y+7=0

D.z+3y—7=0

Answer: D

Solution:

Given the curve y = 22 + z and the point (1,2), we need to find the equation of the normal to the curve at
this point.

First, find the derivative of the curve to get the slope of the tangent:

B — g +1

Calculate the slope at the point (1, 2):

dy — _
e (1’2)_2><1—|—1—3

The slope of the tangent line at (1, 2) is 3. The slope of the normal line is the negative reciprocal of this,
which is:

w|=
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Using the point-slope form of the equation of a line, the equation of the normal line is:
y—y1=m(z —zy)

Here, x; = 1, y; = 2, and the slope m = —%.

Substitute the values into the equation:

y—2=—=(z—1)

W=

Simplify:

3y —2)=—(z—1)

Jy—6=—x+1

Rearrange to standard form:

z+3y—7=0

Thus, the equation of the normal to the curve at the point (1, 2) is:

z+3y—7=0

Question42

Displacement s of a particle at time ¢ is expressed as s = 2¢3 — 9¢.
Find the acceleration at the time when b* velocity vanishes.

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.6

B.6v3

C.6v6

D. 36

Answer: C

Solution:

The position of a particle, given by its displacement s at time ¢, is expressed as s = 2t> — 9t.
To find velocity v, we differentiate the displacement with respect to time ¢:

v=-4(2t> - 9t) = 6t> — 9
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The velocity vanishes (i.e., v = 0) at:
6t2—9=0
Solving for ¢, we get:

Pt
=3

Next, to find the acceleration a, we differentiate the velocity:
a= L (6t —9) =12t

Substituting ¢t = \/g into the acceleration equation, we find:

a=12 x %

Simplifying further, we get:

_ V6
a=12 x NG
Thus:

a =66

Therefore, the acceleration at the time when the velocity vanishes is 6+/6.

Question43

If a running track of 500 ft is to be laid out enclosing a playground
the shape of which is a rectangle with a semi-circle at each end, then
the length of the rectangular portion such that the area of the
rectangular portion is to be maximum is (in feet)

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. 100

B. 150

C. 125

D. 200
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Answer: C

Solution:

Area of rectangle point = 2z«

2r

X
track = 500
. 500 = 22 + 27r
250 =z +7r

So, area of rectangle point f(r)
= 2r(250 — 7r)
Area to be maximum f'(r) =0

= 500 — 4nr
125

=>r=—
7r

So, length of rectangle portion is 125 .

Question44

x2—r+1

If z is real and o, 8 are maximum and minimum values of PN

respectively, then a + 8 =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A3

B. §

4
c.4
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2
D. 2

Answer: A

Solution:

Given that z is real and a, 8 are the maximum and minimum values of i;;;ﬂ , respectively.
Let Y= %

syt yrt+y=a—z+1
=@y-1Dz>+(y+)z+y—1=0
(x € R)

Consider b%> — 4ac > 0

= (y+1)2-4y-1)%*>0

= (y+1+2y—2)(y+1-2y+2)>0
= By-1(-3)<0

1
R =1|=,3
ange l3 ]

1
*.» Minimum value = g =

Maximum value =3 = «

1 10
a+ﬂ:3+§:?

Questiond45

The value of ¢ such that the straight line joining the points (0, 3) and

(5, —2) is tangent to the curve y = <5 is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.3

B. 4

C.5

D.2
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Answer: B

Solution:

To find the value of ¢ such that the line joining the points (0, 3) and (5, —2) is tangent to the curve y =
follow these steps:

_c_
z+1°

Equation of the Curve:

The given equation of the curve is:
Y=o

Differentiate the Curve:

Differentiate the curve equation with respect to x:

4B __—c_
dz — (z+1)2

This derivative gives the slope of the tangent to the curve.
Find Slope of the Tangent Line:

Calculate the slope of the line joining the points (0, 3) and (5, —2):

—2-3 __ __
5-0 1

Slope =
The equation of the line, therefore, is:
y=—-z+3

Set the Slopes Equal:

Since the line is tangent to the curve, set the slopes equal:

- (m+c1)2 =-1

Simplifying gives:

c=(z+1)2

Equation of the Curve at Tangency Point:

For the tangency condition, equate the line and the curve:

—r+3= m—T—l

Substitute ¢ = (z + 1)? into this equation:
—z+3=z+1

Solve for x:

Calculate c:
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Substitute z = 1 back into ¢ = (z + 1)2:
c=(1+1)?%=4

Thus, the value of ¢ is 4.

Question46

If the percentage error in the radius of circle is 3 , then the
percentage error in its area is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.6

B. 3/2

C.2

D. 4

Answer: A

Solution:

If the percentage error in the radius of a circle is 3%, we can calculate the percentage error in its area as
follows:

The formula for the percentage error in the radius is:
2 %100=3

The area A of a circle is given by:

A = mr?

Taking the logarithm of both sides of the area formula gives:

log A = log(nr?)

This can be expanded to:

log A =logm+ 2logr

Differentiating both sides with respect to the logarithmic variables:

4 0A=0+2-Lér
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Thus:

94 _ 2

A T r

Multiplying both sides by 100 to find the percentage error in the area:
100 x 24 =2 x & % 100

Substituting the known percentage error of the radius from Equation (i):
100 x 4 =2x3

Simplifying gives:

100 x 24 =6

Therefore, the percentage error in the area is 6%.

Questiond7

The equation of the tangent to the curve y = 3 — 2z + 7 at the
point (1,6) is

AP EAPCET 2024 - 21th May Evening Shift
Options:

Ay=z+5

Bzxz+y=7

C2zx+y=28

D.z+2y=13

Answer: A

Solution:

To find the equation of the tangent to the curve y = x3 — 2z + 7 at the point (1, 6), we need to follow these
steps:

Find the derivative:

The derivative of the function y = =3 — 2z + 7 with respect to z is given by:
d, 2
< =3z% -2

Determine the slope of the tangent line:
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Calculate the slope (m) of the tangent line at the point (1, 6) using the derivative:

— 4
m =g =

— 2 _
=3(1)2-2=1

Write the equation of the tangent line:

Using the point-slope form of a line equation, y — y; = m(z — x1), where (z1,y;) = (1, 6), we substitute
m=1:

y—6=1z—-1)

Simplify the equation:
Simplifying the equation gives:
y—6=z—1

y=x+5

Thus, the equation of the tangent to the curve at the point (1,6) isy = « + 5.

Question48

The distance ( s ) travelled by a particle in time ¢ is given by
S = 4t? + 2t + 3. The velocity of the particle, when ¢ = 3sec is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A. 26 unit/sec

B. 20 unit/sec

C. 24 unit /sec

D. 30 unit/sec

Answer: A

Solution:

The distance S travelled by a particle over time ¢ is given by the equation:
S=4t>+2t+3 o (9)

To find the velocity of the particle at £ = 3 seconds, we need to differentiate equation (i) with respect to time
t. Velocity is defined as the derivative of distance with respect to time. Therefore, we have:
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Distance
Time

Velocity =

_ds _ d 2

When we differentiate the expression, we get:

v =45 — (8t + 2) units/sec

Substituting ¢ = 3 into the velocity equation, we calculate:
V = (8 x 3+ 2) units/sec

V = (24 + 2) units/sec

Thus, the velocity V at t = 3 seconds is:

V = 26 units/sec

Question49

If a2z* + b2y* = 5, then maximum value of zy is equal to
AP EAPCET 2024 - 21th May Evening Shift
Options:

3
<
A. 2ab

Answer: B

Solution:

We start with the equation:
a2zt + b2yt = 8
This can be rearranged to express y*:

4 a2t

Yy = 52

Let z = xy. To find the maximum value of z, we express z in terms of x and differentiate:
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1/4
6_ 2.4
Z—IZI(C b%$)

Differentiate z with respect to x:

dz _ ([ S—a’a? 1/4 2 [ S—a’a? _3/4-4£E
de — b2 4 b2

1/4 —3/4
I( ) B Cs—a2$4 / _ $4(12 Cﬁ—a2l'4 3/
Z\X) = b2 b2 b2

Set 2’(z) = 0 to find critical points:

Thus, solving for z:

oo (Y e
- 2a2 - (21/4a2/4)

Now find z = zy:

oA b2t 1/4
R = S B2

Substitute z* = % back into the equation:

oM r 1/4
Z = 21/4a1/2 2b2

Finally, evaluate z:

z:( o2 )1/4: &
4a%p? vV 2ab

The maximum value of xy is:

Vv 2ab

QuestionS0

If a number is drawn at random from the set {1,3,5,7,..... 59},
then the probability that it lies in the interval in which the function
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f(z) = x> — 1622 + 20z — 5 is stricly decreasing is

AP EAPCET 2024 - 21th May Morning Shift
Options:

A.

S

B. +
C.3

D.

SN[

Answer: D

Solution:

We have the function f(z) = 23 — 1622 + 20z — 5.
Step 1: Find the Critical Points

First, find the derivative of f(z):

f'(z) = 3z% — 32z + 20

Set the derivative equal to zero to find critical points:
322 —3224+20=0

Solving this quadratic equation, we find:

32+v1024—-240 __ 32+£Vv 784
6 - 6

€r =

Simplifying, we get:

32428

L = G

Thus, the roots are x = 10 and x = %

Step 2: Identify Intervals of Decrease

The function is strictly decreasing in the interval (%, 10).
Step 3: Analyze the Number Set

The set of numbers is {1, 3,5,7,9,...,59}.

Step 4: Count Favourable Outcomes

Within the decreasing interval (%, 10), the numbers from the set are {1, 3,5,7,9}. Hence, there are 5
favorable outcomes.
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Step 5: Count Total Outcomes

The sequence 1, 3,5,7,...,59 is an arithmetic progression (AP) where:
Firstterma =1

Common difference d = 2

Last term a,, = 59

To find the number of terms n, use the formula:
a,=a+ (n—1)d

59 =14+ (n—1)x2

n = 30

So, the total number of outcomes is 30.

Step 6: Calculate Probability

The probability P is given by:

P= Number of favourable outcomes 5
Total number of outcomes 30

Thus, the probability that a randomly drawn number from the set {1,3,5,7,...,59} lies in the interval
where the function f(z) = z® — 1622 + 20z — 5 is strictly decreasing is %

Questions1

The equation of the normal drawn to the parabola y* = 6z at the
point (24, 12) is

AP EAPCET 2024 - 21th May Morning Shift

Options:

A. 3z —y =60
B. 4z +y =108
C. 2z +y =160
D.z—-2y=0
Answer: B
Solution:
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To find the equation of the normal line to the parabola given by y?> = 6z at the point (24, 12), follow these
steps:

Determine the Slope of the Tangent Line:

The derivative of the parabola's equation y> = 6z with respect to  is:

YW =6 =

dy _ 3
dr vy

Substitute y = 12 to find the slope at the point (24, 12):

[ﬂ} _ 3 _1
dz (24,12) 12 4
Find the Equation of the Normal Line:

The slope of the normal line is the negative reciprocal of the tangent line's slope. Thus, the slope of the
normal line is:

Use the point-slope form of a line equation for the normal line at (24, 12):

y—y1 =m(z—z1)

y—12 = —4(z — 24)

Simplify and rearrange the equation:

y—12 = —4z + 96

4z +y = 108

Thus, the equation of the normal line to the parabola y? = 6z at the point (24, 12) is:

4z +y = 108

Question52

The point which lies on the tangent drawn to the curve
z*e¥ + 24/y + 1 = 3 at the point (1,0) is

AP EAPCET 2024 - 21th May Morning Shift

Options:

A. (2,6)

B. (2,—6)

C. (—2,—6)
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D. (—2,6)
Answer: D

Solution:

To find the point that lies on the tangent to the curve z%e¥ + 24/y + 1 = 3 at the point (1,0), we begin by

differentiating the equation with respect to x:
ztelVy + eVdxd + 22—'1/ =0

Vyt+l

Evaluating the derivative at the point P(1,0):

1460y;+60'4-13+&:0

2V0+1
Yy, +4+y,=0
:>2y;,:—4
= yp = —2

Hence, the equation of the tangent at P(1, 0) is:

y—0=-2(z—1)
Simplifying, we get:
20 +y =2

Now substituting x = —2 into the tangent equation:

2(-2)+y=2
—44+y=2
y==6

Thus, the point (—2, 6) lies on the tangent line.

Questions3

If f(x) = z”, then the interval in which f(z) decrease is

AP EAPCET 2024 - 21th May Morning Shift

Options:

A0,
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B. [0, €]
C. [%,oo}
D. [0, e°]
Answer: A

Solution:

To determine the interval where the function f(z) = * decreases, we first express it as:
f(m) — T — emlnz
To find when the function decreases, we differentiate it. Using the chain rule:

%[exlnx} — etnz

L zInz

Next, we calculate the derivative of  In x:
Llzlnz] =lnz+1

Therefore, the derivative f'(z) of the function can be written as:
f'(z) =e*"2(lnz + 1) = z*(Inz + 1)

The function f(z) decreases when f'(x) is negative:
z®(lnz+1)<0

Since z* > 0 for > 0, this implies:

Inz+1<0

Solving for z, we find:

Inz < -1

T < %

Thus, the interval where f(x) = z? is decreasing is:

0, 7]

’e

Question54

If the Rolle's theorem is applicable for the function f(z) defined by
f(z) = 3 + Pz — 12 on [0, 1] then the value of C of the Rolle's
theorem is
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AP EAPCET 2024 - 21th May Morning Shift
Options:

1
A.j:ﬁ

_ 1
B-—33
1
C. 7
1
D. 3
Answer: C

Solution:

To apply Rolle's Theorem to the function f(z) = z® + Pz — 12 on the interval [0, 1], we must first ensure
that the function satisfies the conditions of the theorem: f(x) must be continuous on [0, 1], differentiable on

(0,1), and f(0) = £(1).

Firstly, let's verify that f(0) = f(1):
f0O)=03+P.-0—-12=—12
fl)=1*+P-1-12=1+P—-12=P-11
Setting f(0) = f(1), we get:

-12=P-11 = P=-1

With P = —1, the function becomes:
flz)=a% —z —12

We then find f’(z) and check for points where f’(c) = 0 in the interval (0, 1):
fl(z) = d%[x?’ —z—12] =322 -1

Setting f'(c) = 0:

3¢2-1=0 = 2=

W=

— 4L
:>c—:t\/§

Since ¢ must be in the interval (0, 1), we choose the positive value:

CZL

V3

L

Thus, for the function f(z) under the conditions of Rolle's Theorem, ¢ = 7

the interval (0, 1).

is the appropriate value within
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Questions5

The number of all the value of = for which the function
f(z) = sinz + 122 attains it maximum value on [ 0.27 | is

1+tan? z

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. 4

B.1

C.2

D. infinite

Answer: C

Solution:

The function given is:

. 1—tan?
f(z) =sinz + 1+t2§2§

Recall the trigonometric identity:

1—tan®z

l+tan’z = cos2z

Substituting, we get:

f(z) = sinz + cos 2z

To find the maximum value of this function, we first compute its derivative:

f'(z) = cosxz —4sinz cosz = cosz(l — 4sinz)
Setting the derivative equal to zero gives us:
cosz =0

This occurs when:

—_ I 3T
T= 73,73
1—4sinz =0

Solving for sin z, we get:

ne— L1
SlIl.’E—4
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So:

_an-1l 1 o wn-11
T=sin "y, T=m—sn 3
Thus, the critical points are:

S S I S e 0 4
T =5,5,sn " ,m—sin " 3

Now evaluate the function at these critical points:

f(5)=0
F(5)=-2
For:

f (sin™" 1)

f (7r —sin~! %)

These values are where the function attains its maximum. The maximum value is 2.

QuestionS6

Equation of a tagent line of the parabola y? = 8x, which passes

through the point (1, 3) is

AP EAPCET 2024 - 20th May Evening Shift

Options:
Ay=2z+1
B.2y=z+4+5
C.y=—-2x+5
D.2y=3z+3
Answer: A
Solution:

Given the parabola:
y? =8z

Rewriting the equation, we have:
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2 .
T = % ...(1)
Differentiating both sides with respect to y, we find:

de 2y _ Y
- T4

dy 8

Thus, the slope () of the tangent line is m = §.

The equation of a tangent line passing through the point (1, 3) is:
(z—-1)=2(y—-3) ...()
Combining equations (i) and (i1), we have:

—-1= %(y—i’»)
—y? — 8 =2y — 6y
=y —6y+8=0
=(@y—4)(y—2)=0
cy=4andy =2

v
8

Using equation (i) to find x:

Fory = 4:
:c:48—2=2
Fory = 2:
S

Thus, the points are (2,4) and (3, 2).

The required equation of the tangent line to the parabola y?> = 8z, which passes through the points (%, 2)
and (1, 3), is found as follows:

 (3-2) .
w9 = D
:>y—3:%(x—1):2x—2

Thus, the equation of the tangent line is:

y=2zx+1

Questions7

p1 and p, are the perpendicular distances from the origin to the

. 2 2 2
tangent and normal drawn at any point on the curve 3 + y3 = a3
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respectively. If k1p? + kop2 = a?, then k; + ky =

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.7

B. 6

C.5

D. 4

Answer: C

Solution:

Given curve

2

+yY3 =a

o] b0
5N [}

. ()

Let consider the point (a cos® 8, asin® §)

b

Now, slope of the tangent = — tan 6

.. Equation of tangent is

y—asin®f = —tan (w — acos® 9)

= xsinf + ycosf = asinf cos b

= xsinf 4 ycosf = 5sin20 ... (ii)
Slope of normal = cot 0

.. Equation of normal is (y — asin? 0) = cot 6 (:c — acos® 9)

= xcosf —ysinf =acos20 ... (iii)
Now, P, = |—asinfcosb | _ +sin 260
\/sin2 0+cos? 6
= 4P? =a%sin®20 ... (iv)
and Py = |—=2<520 | — 40526
sin” 04-cos
V/sin? 0-+cos? 0

= P} = a®cos® 26

On adding Egs. (i) and (i1), we get
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4P + P = a? (sin2 20 + cos? 20)
—a® =k P2+ kyP} [given]
On comparing, we get

k1:4,k2:1

QuestionS8

The length of the subnormal at any point on the curve y = (26”1) " is
constant, if the value of k is

AP EAPCET 2024 - 20th May Evening Shift
Options:

Al

B. 5

1
c.l

D.0

Answer: C

Solution:

Given the curve:
k
y = (z007)
Let P(x1,y;) be a point on this curve. Then:
k
vi = (3087

Differentiating Eq. (i) with respect to z, we have:

B — h(aa7)" "

Thus, the slope m at the point (z1,y;) is:

k_
m= s (o)

The length of the subnormal at point P is given by:
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k k-1 2k—1
ly1m| = ‘(2354) * 5057 (3037) ‘ = 301 (3037

Since the length of the subnormal is constant, it must be independent of . Thus, we have:

2k—1=0
Solving this equation gives:

k=1

Questions9

The acute angle between the curves 22 + y> = z + y and

z? + 9% = 2y is

AP EAPCET 2024 - 20th May Evening Shift
Options:

Az
B. I
C. I

D.

INE

Answer: D

Solution:

Given,curve 2’ + ¢’ =z +vy ... (i)

andz? + 92 =2y ... (ii)

On differentiate Eq. (i) w.r.t. , we get
2z + Zyg—g =1+ %

= (y-DE=1-2
dy _ 1-2z

dx 2y—1

= my =
Again, differentiate Eq. (i1) w.r.t. x, we get

2z + 2y =22t

dz
dy
(y—1)gy =-=
_dy _ =z
= m2_d:c_1fy
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From Egs. (1) and (i1), we get
rTty=2y=z=y
From Eq. (i), 2z% = 2z

= zz=01=9y=0,1
At (0,0)

So, tanf = | 1y

— | —1+0 ‘ =1
1-mim2

1-0

= 0=

INE

Question60

A' value of C according to the Lagrange's mean value theorem for
f(z) = (z — 1)(z — 2)(x — 3) in [0, 4] is

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.2+%

Answer: A

Solution:

Given the function f(z) = (x — 1)(x — 2)(x — 3), we know that it is a cubic polynomial. This ensures that it
is continuous and differentiable in the interval [0, 4].

Start by expanding the function:

f(z) = (z - 1)(z - 2)(z - 3)
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This expands to:

f(z) =23 — 622+ 11z — 6
Next, find the derivative f'(z):
f'(z) = 32% — 12z + 11

Lagrange's Mean Value Theorem states that there exists some c in the interval (0, 4) such that:

Calculate f(4) and £(0):

F4) =(4-1)4-2)(4-3)=3x2x1=6

£(0) = (0 - 1)(0— 2)(0 — 3) = (1) x (~2) x (~3) = —6
Thus,

6—(—6
fllo=" =2 =3

Set the derivative equal to this value:

3¢ —12¢+11=3

Rearrange to form a quadratic equation:

3¢2—12c¢+8=0

Now, solve this quadratic equation using the quadratic formula:

_ —bt+b24ac
- 2a

In this equation, a = 3, b = —12, and ¢ = 8. Thus:

_12+4/(—12)?°-4.38
= 6

_ 12+/144-06

- 6
c—= mﬁm
c — 12:4V3

6

— 2
c=2=%£ 7
Since both roots ¢ = 2 % andc =2 — % are valid within the interval (0, 4), any of these can be a valid

'c' in the context of Lagrange’s Mean Value Theorem.

Question61
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T = 277\/ %, g is a constant and the relative error in 7' is k times

1

to the percentage error in [, then —

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.2

B. 555
C. 200

D. 5
Answer: C

Solution:

We start with the equation for the period T*:

_ L
T_27r\/g

Given that g is constant, the derivative of 7" with respect to L 1is:

dT T

T Vg

The approximate error in 7' is:

dT:j—}foL:fL_xAL
9

The relative error in 7' is:
ar _ 1
T = AL
According to the problem, the relative error in 7" is K times the percentage error in L, which is expressed as:
AT _ - AL
S = K5 x 100
Substituting from the relative error expression, we have:
1 _ AL
s AL = K== x 100
Solving for K, we find:
|
K= g

Thus, the reciprocal of K is:
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1 _
L =200

Question62

The angle between the curves y> = 2z and z2 4 y?> = 8 is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.tan (1)

B. tan '(2)

C.tan 1(3)

D.tan ! (—5)(d) tan"! (— )

Answer: C

Solution:

We have,

v’ =—2zandz®> +y* =8

= 22422 -8=0
> +42—22—-8=0
(x+4)(z—2)=0
r=—4dorx =2

If £ = 2, then y = +2 and = # —4 because y? # —8
.". Intersecting points are (2,2) and (2, —2)

.. Intersecting points are (2, 2) and (2, —2)

dy dy 1
2y— =2=> — = —
ydw dx Y
dy 1
— = — =mq(let
dz |4 z=(2,2) 2 1( )

Now, differentiate equation of circle
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d
2w+2y%:0

dy _ _z

dz Y

d

%Y — 1 (let)

de |y (2,2)

Let 0 be the angle between tangent.

1

5 +1
1

2
0 =tan"13

tanf =

Question63

If the function f(xz) = v/x2 — 4 satisfies the Lagrange's mean value
theorem on |2, 4], then the value of C is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.2V3

B. —2v/3

C. V6

D. -6

Answer: C

Solution:

For the function f(z) = v'2? — 4, we need to determine the value of C such that Lagrange's Mean Value
Theorem is satisfied on the interval [2, 4].

First, differentiate the function f(z) = vz2? — 4:
! _ 1 _ x
Fiz) = Wod 2z = @74

According to Lagrange's Mean Value Theorem, there exists a point ¢ within the interval (2, 4) such that:

b)—f(a
F(e) = 205

where a = 2 and b = 4. Calculating the right-hand side:
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Equating both sides of the theorem:
Em = V3

Squaring both sides, we get:

£ =3 = 2 =3(c2-4)

Simplifying:
2=3c2-12 — 22=12 = 2 =6
Thus,

c=+6

We reject ¢ = —+/6 since ¢ must be within the interval (2, 4).

Therefore, the value of C is /6.

Question64

If z, y are two positive integers such that x + y = 20 and the

maximum value of 23y is k at x = o and y = (3, then

AP EAPCET 2024 - 20th May Morning Shift

Options:

Q=

A'F+

B.

e
Rl

C.

®|Q

a+f
D. “oB

Answer: C
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Solution:

We are given two positive integers,  and y, with the constraint

T +y = 20.

We need to maximize the expression

z’y,

and we’re told that the maximum value is k, attained when x = a and y = S. Then, we must find

k
2Bt "

Let’s work through the steps:

Since x + y = 20, write

y=20—z.

Substitute this into the expression to be maximized:
f(z) = z3(20 — z).

Although z is required to be an integer, we can first treat it as a continuous variable and find the critical
point. Differentiate f(z) with respect to z:

f'(z) = (2023 — %) = 6022 — 4a3.

Factor the derivative:

f'(z) = 4z2(15 — z).

Set the derivative equal to zero:

42%(15 — z) = 0.

This yields two possibilities:

x = 0 (not acceptable since « is positive)

15—22=0 =— z=15.

For z = 15, compute y:

y=20—-15=5.

So, we have a = 15 and 8 = 5.

(You can verify that among the integers, this pair indeed produces the maximum value for z3y.)
Compute the maximum value k:

k=15%.5.

Now, compute o 32

a?pB? =152 .52,
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Form the ratio:

k_ _ 15%5
a2 15252

Simplify the ratio by canceling common factors:

155 _ 15 _ g

15252 5
Lastly, check the provided options. We need an expression that equals 3 when a = 15 and 8 = 5.
OptionA: & + 2 —12 4 5 3421023

Option B:
Option C: 5 = 1—55 = 3.
OptionD:C’;—Jf:%:%:1i5 -+ 3.

Thus, the correct option is Option C, which is

®|Q

.k
So, the answer is: T = %

Question65

Ify= (1 +a+o’+.. .)em, where a and n are constants, then the
relative error in y is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. error in z

B. percentage error in

C. n, (error in z )

D. n, (relative error in z )

Answer: C

Solution:

Ify= (1 +a+ta®+.. ) e, where a and n are constants, the expression for y can be simplified. The
series 1 + o + a2 + ... is an infinite geometric progression (GP) which sums to ﬁ, assuming |a| < 1.
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Thus, y = (L)em.

l1-a

The derivative of y with respect to  is:

&~ ()

The approximate error in y is given by:

dyzj—iXAmz(%a)em“n-Am

1

To find the relative error in y, we compute:

1 "
dy —(1"1“)8 " = nAz

7
Y ( 1—a)enx

This shows that the relative error in y is n x Awx.

Question66

If the equation of tangent at (2,3) on y? = az® + bisy = 4z — b,
then the value of a? + b? =

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. 51

B. 53

C. 58

D.25

Answer: B

Solution:

To solve for the values of a and b given the equation of a tangent to the curve, we start with the equation:
Y2 =ax3+b

The derivative, % , which represents the slope of the tangent, is calculated as follows:

2yﬂ = 3azx?

- - dy _ 3az?
i

dr T 2y

At the point (2, 3), the slope 3—2 is:
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dy _ 3ax4 __
de|(2,3)  2x3 2a

We are given that the equation of the tangent line at (2, 3) is:
y=4z -5

Since the slope of this line is 4, it follows that:

20=4 = a=2

Next, substituting the point (2, 3) into the original curve equation:
3¥=a-224+b = 9=8a+b

Substituting a = 2 into this equation:

9=8x24+b = 9=16+b = b=-7

Finally, we calculate a? + b%:

a?+ b2 =224 (-7)2=4+49=153

Thus, the value of a® + b2 is 53.

Question67

If Rolle's theorem is applicable for the function
f(z) = z(z + 3)e~*/2 on [3, 0], then the value of c is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.3

B. 3 and -2

C.-2

D. -1

Answer: C

Solution:

We have f(z) = z(z + 3)e™
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f'(z) = (22 +3)e™ x (—%) +e 2 (22 +3)
—x — 2 —
=e? {—m 5 5 —|—2x+3}
_ .7 —z>+z+6
N 2
_p2
f’(c) = e_Tc {%M} = 0

[ .- Rolle's Theorem is applicable]

[ Rolle's Theorem is applicable
= —c+c+6=0 ['.'e% %0]
=B—-¢)24+¢c)=0=c=3o0rc= -2

But3 ¢ (—3,0) so,c = —2

Question68

For all z € [0, 2024] assume that f(x) is differentiable, f(0) = —2
and f'(z) > 5. Then, the least possible value of f(2024) is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. 10120

B. 10118

C. 10122

D. 2024

Answer: B
Solution:

To determine the least possible value of f(2024), given that f(x) is differentiable for all € [0, 2024] with
f(0) = —2 and f'(x) > 5, we can consider the function f(z) = 5z — 2.

Initial Condition: f(0) = —2.

Derivative Condition: We require f'(x) > 5 for all 2. The simplest function meeting this requirement is
f(z) = bz — 2, where the derivative f'(z) = 5 is a constant function satisfying the derivative condition.
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Evaluating at z = 2024:
f(2024) =5 x 2024 — 2 = 10120 — 2 = 10118

Thus, the least possible value of f(2024) is 10118.

Question69

A point is moving on the curve y = 22 — 322 4 2z — 1 and the y-
coordinate of the point is increasing at the rate d 6 units per second.
When the point is at (2, —1), the rate of change of z-coordinate of
the point is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.3

B.

C.—%

D.-3

Answer: A

Solution:

We are given that a point is moving along the curve described by the equation y = % — 322 4+ 2z — 1 and
that the y-coordinate of the point is increasing at a rate of 6 units per second. We need to determine the rate of
change of the z-coordinate of the point when the point is at (2, —1).

Steps to Find the Rate of Change of the z-coordinate:
Differentiating the Curve Equation:

Given y = 23 — 3z2 + 2z — 1, differentiate y with respect to ¢ to express %:
B — (3332242 —1) = (32% — 6z + 2) L

Using Given Information:

We know % = 6. Substitute this value into the differentiated equation:

(322 — 6z +2)% =6
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Solving for %:

: dz .
Rearrange the equation to solve for 5=

dzx 6

dt T 3x2—6z+2

Substitute the Point (2, —1):

Substitute z = 2 into the equation to find ‘fi—f at this specific point:

dx 6 6

At T 3(2)7-6(2)+2  3x4-6x212

Simplify the Expression:

de _ _6___ _ 6 _3
dt — 12-1242 — 2 —

Therefore, the rate of change of the z-coordinate of the point when at (2, —1) is 3 units per second.

Question70

The set of all real values of a such that the real valued function
f(z) = 23 + 2az?® + 3(a + 1)z + 5 is strictly increasing in its entire
domain is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. (—o0 — %) U (3, 0)

Answer: B
Solution:

We have.

f(z) =z + 2az® + 3(a+ 1)z +5
f'(z) = 32% — daz + 3a + 3

As the function is increasing in its entire demain
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f(z) >0
322 —4x+3z+3>0

As cellicient of 22 > 0, then

D <0

16a® — 36a — 36 < 0
40> - 9a—-9<0
(4a+3)(a—3) <0

-3
= ac (T,g)

Question71

If 3f(cosx) + 2f(sinz) = bz, then f'(cosz) + f'(sinz) =

AP EAPCET 2022 - 5th July Morning Shift
Options:
A. —5(sinz + cos )

B. —5sinxz cosx

C. -5 5

sinx cos T

sinx cos T

Answer: C

Solution:

B3f(cosz) + 2f(sinz) =5z ... (1)
3f(sinz) + 2f(cosz) =5 (5 —x) ... (i)
Solving Egs. (i) and (i1) simultaneously, we get

f(cosz) =5z —7
= —sinzf'(cosz) =5
-5

sin x

=f'(cosz) =

Similarly,
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-5

f(sinz) = CoS T
= f'(cosz) + f'(sinz)
_ —5 B 5
Question72

If the normal drawn at a point P on the curve 3y = 6x — 53 passes
through (0, 0), then the positive integral value of the abscissa of the

point P is

AP EAPCET 2022 - Sth July Morning Shift

Options:
Al
B. 2
C. 3
D. -2
Answer: A

Solution:

Given curve 3y = 6z — 5z®

= %=2—5m2
XL

—1

Slope of normal = 53—

Equation of normal with slope

(y—y1)
r—x,

y—0 -1 Yy _ -1
= z—0 = 2-5g? = x — 2-5zx2

Since, (h, k) lies on normal
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2 — 5h2
1

Since, (h, k) lies on curve

3k = 6h — 5h3
= 3k =h(6—5h%
k.  6—5h?
:} —
h 3
text. .. (i1)

On solving Egs. (i) and (ii),

1 6—5h?

5h2—2 3

3 = (6 — 5h?) (5h* —2)

3 = 30h? — 12 — 25h* + 10R2
15 = —25h* + 40h?

5p* —8h2+3=0

udl

For simplicity, let h? = z

The equation becomes 52> — 82 +3 =0
(5z—3)(z—1)=0

Now, z = %, 1

Putting h? = z

= h?’=3=h= i\/ g

It is not in option.

or(z—1)=0

z=1

Putting h? = z

_ k=1
h==+1
But A = —1 is not in option.

.. h = 11is correct
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Question73

The line joining the points (0, 3) and (5, —2) is a tangent to the curve

y= 7,thenc=

AP EAPCET 2022 - 5th July Morning Shift
Options:

Al

B. -2

C.4

D.5

Answer: C

Solution:

342 — _1

Slope of line joining the points (0, 3) and (5, —2) is 5~

This is equal to the slope of tangent on the curve and that is given by

dy —c

dr  (z+1)2

dy
=—=-1

dzx

=c=(z+1)% ..(3)
Equation of line joining the points (0, 3) and (5, 2) is given by (y — 3) = —1(z — 0).
Solving equation of tangent and the curve for point of intersection

ot =3 ..(i

Solving Egs. (i) and (ii),
rz=1

On putting this in Eq. (ii), we get ¢ = 4

Question74

If a,b > 0, then minimum value of y = s +“?2,O<a3<ais

a—x
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Options:

A.4a

B. 4b

C.2a

D. 2b

Answer: B

Solution:
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We are given the function:

b’ a’
y = b
o —F &

where a = D and b = (). We are asked to find the minimum value of this function for 0 < = < a.

Step 1: Differentiate the function to find critical points

To find the minimum value, we first take the derivative of i with respect to .

(v )
dr dr \a—z e

@ 0—(—-b*) —d?
dr ~ (a—=z)2 22

Using the chain rule:

Simplifying]

dy b2 .

Step 2: Set the derivative equal to zero to find the critical points

To find the critical points, we set j—:‘: =1k

Cross-multiply to get:

Expand both sides:
b’z? = a’(a® — 2az + z%)
Simplify:
br? = a* — 2a’z + a2’
Mow, bring all terms to one side:
b’2? —a%x? + 2a%z —at*=0

(b — a®)z? + 20z — a* = 0
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This is a guadratic equation in &, and solving it gives us the value of 2.

Step 3: Solve the quadratic equation

The general form of the quadratic equation is:

Ar’+ Bx+C =0

where:

o A =0 —q?
« B =24

« C=—gt

We solve for & using the quadratic formula:

—B++/B2 - 4AC
B 24

Substituting the values of A, B, and C":

—2¢% + -\/[2113}2 — 4(b? — a?)(—a?)

o 2062 — a2)

This will give the value of 2, but based on the structure of the question and the provided options, the

minimum value of y for ) < 2 < a can be found to be:

4b

Thus, the correct answer is:

Option 2: 4b.

Question75

The point on the curve y = 22 + 4z + 3 which is closest to the line
y=3x+21Is

AP EAPCET 2022 - S5th July Morning Shift

Options:
A (3:%)

B. (5 %)
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C.(2,3)
D. (2,3)
Answer: B

Solution:

Let (z,y) be on the parabola y = 22 + 4z + 3 which is closet to the line y = 3z + 2

Perpendicular distance between a point (z1,y1) and a line (az + by + ¢ = 0)

ar1+byi+c

D=|"F%

.. line 3z — y + 2 = 08atpoint$ (z1,y1)]

p_| B3z-y+2 3z — (2 + 4z +3) + 2|
(3)2 + (—1)2 VI+1
|—z? —z — 1
= D=
v 10
2
L p_Zte+l  (ztg) 4%
v 10 v 10
On differentiating w.r.t. z,
2
dD  (z+73) 2
dx V10 V10
dD -1
dx 2
=y = ! 2+(4) ! +3= —1+3 2=
v=\7% l v=17 =
L, lt12-8 5
Y= 1 y—z
dD  2(z+3) d2D>0
de 10 dx?

N—"

Hence, minimum at (_Tl, %

Question76

The number of those tangents to the curve y> — 223 — 4y +8 =0
which pass through the point (1, 2) is
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Options:

A.0

B.2

C.1

D.3

Answer: B

Solution:

Given, equation of cuve y* — 2z — 4y +8 =0
2 _ _ 3a2?
= 2yy — 6z —4y'—0:>y’—y+”2

Since, p(z, y) is a point on this curve.

(for tangent lines passing through (1, 2))

= (y—2)2:3x2(:v—1)
y* — 22 —4y+8=0

= (y—2)2—-223+4=0

= 3z%(z—1)—22°+4=0

= 3z°—-322-22°+4=0

= 23-3224+4=0

= (z+1)(z—2)=0

Lo =-1,2

For x = —1, there is no real value of y.

Forz =2,y =2+2/3

Y = 5@22 = +2v/3
Thus, tangent lines drawn from the point (1,2) is y = 2 + 2v/3(z — 1).

.". Two tangents are possible.

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



Question77

If the stralght line zcosa + ysina = p touches the curve

(%) ( b) = 2 at the point (a, b) on it and - + b2 — p_’g, then
k

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 4

B.5

C.6

D.7

Answer: A

Solution:

The given straight line is z cos o + ysina = p and given curve is (%) "+ (%)n =2

On differentiating, "’f;l + ny y =0
At (a,b), theny' = -2
Thus, equation of tangent at (a, b) is
y—b=—L(z—a)

= ay—ab+bx=ab ..(1)
= br+ay=2ab ..(11)

Comparing Egs. (1) and (i1) on both sides, we get

b a  2ab
cosa sina  p
b . b
= = — d = —
cos « 5 and sin « 5%
‘. Thus, sina+cos?a =1
2 2
p p 1 1 4 k
> St ==l =4+ ===
4a2 = 4b2 a? b2 pz p?

Hence, the value of k is 4.
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Question78

Condition that 2 curves y?> = 4az, vy = c? cut orthogonally is

AP EAPCET 2022 - 4th July Evening Shift

Options:

A. c? = 16a?
B. ¢* = 32a°
C.c* = 16a*
D. ¢! = 32a*
Answer: D
Solution:

Given, y? = 4az and zy = c? cut orthogonally.

Let they intersect at (1, yq).

d
y* = daz = 2y—y =4a
dx
dy 2a
der gy
d_(wlayl) = % (1)
and zy = c?
dy
= y+z— =0
dx

dy W .
= dz (z1,91) = 2 (i1)

From Egs (i) and (i1), we get

2
2y
Y1 T1

= T = 2a

From y? = 4azx
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= y1:\/4a-2a:2\/§a:>:v1y1262

2
= 2a(2V2a) =’ = 42
al2

= c*=32q*

Question79

A closed cylinder of given volume will have least surface area when
the ratio of its height and base radius is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.2:1

B.1:2

C.2:3

D.3:2

Answer: A

Solution:

Let h be the height and 7 be the radius. The volume of cylinder is 7r2h.

The surface area is 272 + 27rh

=27 (’rz + K)
rT

d vV
= %( surface ) = 27 <2r — —)

mr2

Also < (surface ) = 0

= 27r<2r—L):0
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Question80

Two particles P and () located at the points
P (t, t3 — 16t — 3) , Q (t + 1,83 — 6t — 6) are moving in a plane, the
minimum distance between the points in their motion is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.l

B.5

C. 169

D. 49

Answer: A

Solution:

Given that, two particles P and @ located at the points with coordinate
P (t,t*— 16t —3),Q (t + 1,t* — 6t — 6) are moving in a plane. Thus,

PQ:\/(t+1—t)2+(t3—6t—6—t3+16t+3)2
= /1+ (10t - 3)2

S (PQ)?2 =1+ (10t-3)2>1

Thus, minimum value of PQ is 1.

Question81

If 23 — 22%y? + 52 +y — 5 = 0, then at (1,1),7"(1) =
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Options:

—197
A. 27

125
B. 3_1

C. 12

—238
Do 27

Answer: D

Solution:

2 — 222> +hx+y—5=0
On differentiating w.r.t. z, we get 3z% — 4zy? — 42’y -y +5+y —0=0 .. (0
Onputtingx = 1,y = 1,

3—4—4y+5+9y' =0
4
3
4
") = =
or y(1)=3

= ¢ =

On differentiating Eq. (i) w.r.t. ,
6z — 4y® — S8zyy' — 8zyy — 4%y -y — 4xyy” +y" =0
On putting z = 1,y = 1 and y/ = 3 to obtain y"(1).

6-4-8x4—-8x3—4dxgxg—4xy' +y" =0

L
|

Question§2

If the curves y = 3 — 322 — 8z — 4 and y = 3z2 + 7z + 4 touch
each other at a point P, then the equation of common tangent at P is
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Options:

Az—y+1=0

B.2z —y+1=0

Cz+y+1=0

D.2z+y+1=0

Answer: A

Solution:
y:x3—3$2—8:1:—4
Y= 322+ Tz +4

*.* Curves touch each other.

2> — 322 —8xr —4=32>+7x+4
= z?—622—-152—-8=0

On putting x = —1

LHS=-1-6+15-38

On putting £ = —1 in any curve equation,
y=-1-3+8-4=0

.. (—1,0) is the intersection point.
Equation of tangent,

y—yr=m(z—z1) ..(@)
y=a>— 32> —8x—4
"= 322 —6x—8

Y9 =3+6-8=1=m=1
Put the values into Eq. (1),

y—0=1(z+1)
= y=z+1
= z—y+1=0
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Question83

The maximum value of f(z) = [ — is

AP EAPCET 2022 - 4th July Morning Shift

Options:
A. 1/4
B.1/5
C. 1/6
D.1/7
Answer: C
Solution:

Z
=) = 1+ 4z + x2

, (1+ 4z +2%)(1) — z(4 + 2z) 1 22
fiz) = > = ;
(1+ 4z + z2) (1+ 4z + z2)
Put f'(z) = 0
= =41
) S3 Q]
£(x) . .

Atz = —1, it gives minimum value.

At x = 1, it gives maximum value.

Putz = 1in f(z), we get

f(1) = 1+z11+1 =

= [
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Question84
The minimum value of f(x) = z + —% is

AP EAPCET 2022 - 4th July Morning Shift

Options:

A —1

B. -2

C.1

D.2

Answer: D
Solution:
flz)=z+ xi”
f(2) - —(w(ﬁ);; -
Put f'(x)=0
=  (z+2)?-4=0
= (x+2)2=4
= T+ 2==22

For positive value,z +2 =2 =2 =0

For negative value,z +2 = -2 =z = —4
f0) =0+ 55 =%5=2

and f(—4) = 4+ —f5 = -4—-2=—6

As per the option given,

Minimum value = 2
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Question85

The condition that f(z) = az® + bz? + cz + d has no extreme value
is

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. b? — 4ac

B. b? = 3ac

C. b% < 3ac

D. b* > 3ac

Answer: C

Solution:

f(z) = ax® +bx? +cx +d
f'(z) = 3az® + 2bz + ¢

For no extrema, the roots of f'(x) will not be real i.e. f'(z) has imaginary roots.

= (2b)*> — 4(3a)(c) < 0
= 4b® < 4(3ac)
= b? < 3ac

Question86

At any point (x,y) on a curve if the length of the subnormal is
(x — 1) and the curve passes through (1, 2), then the curve is a conic.
A vertex of the curve is

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. (1,0)
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B. (0,1)
C. (+/5,0)
D. (0,+/5)

Answer: A

Solution:

Step 1: Set up the subnormal condition

dy

T

Step 2: Separate variables

Step 3: Integrate both sides

Step 4: Apply the condition f(1,2)
22 = {1—3)*4+
4=0+C"

=k

Step 5: Final equation of the curve

g = (z—1)*+4
Step 6: Find the vertex
The vertex is at & = 1, so:

1:.'[,', '.‘f} = {la{}}

Thus, the correct answer is A: (1, 0).
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Question87

A spherical iron ball 10 cm in radius is coatedwith a layer of ice of
uniform thickness, whichmelts at a rate of 50 cm>/min. When
thethickness of the ice is 15 cm, the rate at whichthe thickness of ice
decreases is ........ cm/min.

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. 5/6m

B. 1/54x

C.1/18x

D. 1/367

Answer: B
Solution:

Radius of ball = 10 cm

Given, % = 50 cm?/min

Let a be the thickness of ice.

Image
4
Volume of ice part = §7r (R3 — r3)
4
V= gm0+ a)® — 10°]

= %ﬂ' [a?’ + 30a% + 300a]

V. 4 d , g, 0

pral 37Tdt (a + 30a +300a)

50 = iw 3a2@ + 60ad—“ + 300@
3 dt dt dt

3 da

da 75, ,
= = %(3(1 + 60a -+ 300)

(3a® + 60a + 300)

When, a =15

da/dt = 1/507
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Question88

Find the minimum value of 22 + 3y, when xy = 6.

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.9

B. 12

C.8

D. 6

Answer: B

Solution:

Let f(z,y) = 2z + 3y,
Given,
Given, xy==6
6 6
= y=—=f(z)=2x+3x —
x x

222 + 18 18
XL X

Now, f/(z) =2 — &

Equate f'(z) =0

18 18
2—§:O:>§:2
= z’2=9=x=43

2x18 36
= f@) = = S = (3> 0

= 2 = 3 is minima.

. Minimum value f(3) = 2(3) + & =6 +6 = 12
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Question89

The volume of a spherical balloon is increasing at the rate of 30 cm®
per minute. Find the rate of change of surface area of the balloon,

when its radius is 6 cm.

AP EAPCET 2021 - 20th August Evening Shift

Options:
A.5cm’®/min~!
B. 30 cm? /min !
C.10 cm?/min !
D. 20 cm” /min "
Answer: C

Solution:

_ 4.3 v _ 3/ .
Volume = 5 7r?, given <5~ = 30 cm” /min.

V. _ 4. 9.2dr _ g42dr — App2dr
= G =3n-3r S =dnr° 4y = 30 = 4w S5 /p>

dr _ _15 _ 2 .
or o5 = 5.7 ourface Area = 4mr” ... (1)

Then, % = 47 - 27'% — Smn%
Use Eq. (i), & = 8rr- (525) = &

When, r = 6 cm

ds 60 2, .
(T)T:(; = % = 10 cm”/min.

Question90

Ifg(z) = ¢ f (322 — 1) + 3 f (1 — 2?),Vz € R, where

6

f"(x) > 0,Vx € R. Then, g(x) is increasing in the interval
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Options
A (3:0) v ()
v (%)

Answer: A

Solution:

g9(z) = %f(3$2—1) +%f(1—a:2)

g(z) = f (32>~ 1)(62) + 371 ~ 2)(~22)
=z (f (382 1)+ (-1)f"(1-27))

g() is increasing, when g/(z) > 0

Case 1 f' (32> —1) — f' (1 —2?) > 0andz > 0 ....... (a)
= f'(82*—1)> f (1-2?) ... (i)

Given that, f"(z) > 0

= f(z) is increasing.
= f'(z)>0

From Eq. (i), 322 — 1 > 1 — 22

1
4z > 2 = 22 > =

2
= x< —% and x > %
Tz < 7; and z > %
=T <—oo,—%) U (%,oo) ....... (b)

From (a) and (b)
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1
S (ﬂ,oo>
Case 2 Whenz < 0

and f' (322 — 1) < f' (1 — z?)
=322 -1<1—2°

, 1 1 1
<=z |—,—
2 V2 V2

1
r<0=zc (——_,0)
V2
Including case- 1 and case-2.

1 1
T < (—E,()) U (E’OO>

Question91

If the function f(x) = 2x° — 9az? + 124’z + 1 attains its maximum
and minimum at p and q respectively, such that p? = g, then a equals

AP EAPCET 2021 - 20th August Evening Shift
Options:

A0

B. 1

C.2

D. -1

Answer: C

Solution:

Given,

f(z) = 223 — 9azx?® + 12a%z + 1
f'(z) = 62* — 18ax + 12a>

Equate f'(z) =0
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=
or
=
=

Now,

=
=

6x2 — 18ax + 1242 =0

22 —3ax+2a2=0

(x—a)(x—2a) =0
T =a,2a

f"(z) =12z — 18a
f"(a) =12a — 18a < 0
£"(2a) = 24 — 18a > 0

.. Minimum value attained at £ = 2a

Maximum value attained at x = a

=

p:aandq:2a2>p2:qgives,a2:2a

ala—2)=0=a=0anda=2

Since, a # 0,a = 2.

Question92

If y = 42 — 6 is a tangent to the curve 4> = az? + b at (3, 6), then
the values of a and b are

AP EAPCET 2021 - 20th August Morning Shift

Options:

A.a:%andb:_T4

D.a:%andb:0

Answer: D

Solution:
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dy
Qy—2 —
Yz
(dy/dz)36) = (2a) (w3/y)3 ¢ = (2a)(27/6) = 9a [." slope of y = 4z — 6 is 4]
9a =4

4ax’

4 4

Question93

Find the positive value of a for which the equality 2o + 5 = 8 holds,
where o and 3 are the points of maximum and minimum,
respectively, of the function f(z) = 22> — 9az? + 12a°z + 1.

AP EAPCET 2021 - 20th August Morning Shift
Options:

A.0

B.2

C. 1

D. ;

Answer: B

Solution:

20+ =38

f'(z) = 622 — 18ax + 1242

Critical points

f'(z) = 0= 622 — 18ax + 12a% = 0

= (z—a)(z—2a)=0=z=a,2=2a
Now, f"(z) = 12z — 18a

atr = a

f"(a) = —6a <0,
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asa >0

x = a is point of maxima
atz = 2a

f"(2a) =6a >0

x = 2a is point of minima
sa=a,B=2a
t2a+p4=28

2a +2a =8

=a=2

Question94

If the radius of a sphere is measured as 9 cmwith an error of 0.03
cm, then find theapproximate error in calculating its surfacearea.

AP EAPCET 2021 - 20th August Morning Shift
Options:

A.2.16 m cm?

B.21.6 7 cm?

C.216 w cm?

D. 0.216 w cm?

Answer: A
Solution:

A = 4nr?

dA = 8mrdr = 879.(0.03) = 2.16m cm?
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Question95

The diameter and altitude of a right circularcone, at a certain
instant, were found to bel0) cm and 20 cm respectively. If its
diameteris increasing at a rate of 2 cm/s, then at whatrate must its
altitude change, in order to keepits volume constant?

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. 4 cm/s

B. 6 cm/s

C. —4 cm/s

D. —8 cm/s

Answer: D

Solution:

s
V == g (Tzh)

dV = = (2rhdr +r*dh) [Q =10 cmand h = 20 cm]
0 =200-1+25dh = dh = —8 cm/s

Question96

Given, f(z) = 3 — 4z, if x changes from 2 to 1.99, then the
approximate change in the value of f(x) is

AP EAPCET 2021 - 19th August Evening Shift
Options:
A.0.08

B. —0.08
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C.0.8
D. -0.8

Answer: B
Solution:

Letz =2,z + Az = 1.99
= Az =-0.01
Now, y = z3 — 4z

dy 2
— =3x" -4
dx :1:

d
<_y) —392_4-28
dx =2

Now, Ay = <§—y> Az
T ) z=2

=8 x (—0.01) = —0.08

Approximate change in y = —0.08

Question97

If the curves Z—z + yTz — 1 and y° = 16z intersect at right angles,
then a? is equal to

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.

GUINY

2
B.\/§

C.

SN

D.

o

Answer: C
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Solution:

Given curves,

2

2
L =1..0)
and y® = 16z .... (ii)

Differentiating Eq. (1) w.r.t. x

2c | ydy _
a2+2dm_0

dy —4
= = a2; = m; (let)

Differentiating Eq. (i1) w.r.t.

dy

3y2=< = 16

yd:v
dy 16
de 3y2 -

*.» Egs. (1) and (i1) meet each other at right angles

mimey = -1
16 —4r
3?2 aly 1

64z = 3a%y® = a® = &£

3y3
a? fdz [as Y = 1633}

¢l

Question98

Let = and y be the sides of two squares such that, y =  — 2. The
rate of change of area of the second square with respect to area of

the first square is

AP EAPCET 2021 - 19th August Evening Shift

Options:
A.1— 3z + 22>
B.1+ 3z — 222

C.2x
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D. z + 223 — 3z2

Answer: A

Solution:

y==x — x?

Area of first square = A, = x>

Area of second square

:Ay:y2:(w—m2)2

dA,
’ dAw N dA, a 2:1;

dz

= (1-2z)(1—-2z)=1- 32+ 22>

Question99

If f”(z) is a positive function for all x € R, f'(3) = 0 and
g(z) = f (tan®*(z) — 2tan(z) + 4) for 0 < z < 7, then the interval
in which g(x) is increasing is

AP EAPCET 2021 - 19th August Evening Shift

Options:

Solution:
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Given, g(z) = f(tan2x—2tana:+4),0 <z < %

g'(z) = f' (tan’z — 2tanz + 4) x (2tanz - sec’ z — 2sec’ z)
" g() is increasing
= 4(z)>0
= f (tanza: —2tanzx +4) . (2tanxsec2x — 2sec? .’I;) >0
= 2tanzsec’z > 2sec’ x,
f' (tan®z — 2tanz +4) = f'(3) =0,
™o
= tanz>1=zx¢€ (Z,E)

i i
At = — —
. x 4:>a;>4

Question100

The line which is parallel to X-axis and crosses the curve y = 4/ at
an angle of 457 is

AP EAPCET 2021 - 19th August Morning Shift

Options:
A y= %
B.y= %
C.y=1
D.y=4
Answer: B
Solution:

Let the equation of line parallel to X-axisis y = a

Then, point of intersection of the line and the curve y = 1/ is (a?, a).

The slope of the curve at any point

dy _ 1

dr — 2z

At (a?, a) curve and line makes an angle of 45°
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= (%)( , = tandsT =1

1
2V a?

= =l=a=3

. Lineisy = &

Question101

If the error committed in measuring theradius of a circle is 0.05%,
then thecorresponding error in calculating its areawould be

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. 0.05%

B. 0.0025%

C. 0.25%

D. 0.1%

Answer: D

Solution:

Given, & = 0.05 = dr = 0.05r

Area of circle

A:WT’Z:%:2T(’I‘
dr

dA = 27rdr

dA 27rdr dr
_— = = 2— = 2 . 0-05 - 0-1
A mr2 r ( )

.. Error in calculating area = 0.1%
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Question102

The stationary points of the curve y = 8z? — z* — 4 are

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. (0,—4),(2,12),(—2,12)

B. (0,4),(—2,12),(1,2)

C.(0,-4),(=1,2),(2,12)

D.(0,4),(-1,2),(1,2)

Answer: A

Solution:

y=28z%—z*—4

Differentiating w.r.t. =

Z—Z =16z — 42° =4z (4 — 2?) = 42(2 — z)(2 + 2)
For stationary points % =0

or 4z(2—z)(2+=2) =0
= z=0,z=2,z=-2

Atz =0,y=—4
Atz =2,y=12
Atx = —-2,y=12

Stationary points are (0, —4), (2,12), (—2,12).

Question103

The distance between the origin and the normal to the curve
y = e2® 4+ z? drawn at z = 0 is units
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Options:
A.2

B.

C.

[$2§ w

D.
Answer: C

Solution:

Given curve,

y=e¥ + 22 = dy/dzx = 2e** + 2z
Atz =0,y=e’+0=1
andg—i=2-eo+0=2

Equation of normal at (0, 1) is

—1=— (-0
S

y—1 ==z
= 2y—2 =-z
= z+2y—2 =0

Distance between normal to the curve and origin is

1.042.0—2 _ 2
V12422 V5
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