Differentiation

Question1

If sinz,/cosy — cosyvsinz = 0, then Z—Z =

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

tanzx

-1

D.

—cotzx

Answer: C

Solution:

" sinzy/cosy —cosyvsinz =0 ... (1)
d -
sin z/Cosy — cosy - Vsinz| = 0

=
dr |
sinxsiny dy . - dy cosT
=> COS T4/COSY — - — +siny- Vsinx - — — cosy - =0
Y 2,/cosy dzx +siny dx Y 2./sin

dx 2,/cosy

COS X - COSY
= ————— —COSZ-+/CcOosYy

24/sinx
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(cosz - cosy — 2 coszy/sin  cos y)

dy _ (2/cosy)
dx (2V/sinz)(2siny4/cos y-sin z

—sinz - siny)
By Eq. (i), we get

=

sin z./cosy = cos yV/sinz
=Cosy =sinz

dy sin z cos ¢ — 2 cos ar;\/sin2 x

4z 94in yVsin?z — sinz cos

dy ~ —(2coszsinz —sinzcosz) )
Tz (2sinzcosz —sinzcosz)
Question2

Ify = (log, sinz)®, then 2 —

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

Y [lggsgsww + log(logsinz) + log:c — log(log g;)]

B.

y[£22 — log(logsinz) + i + log(log )|

C.

y [ 4 log(logsinz) — iy —log(log )]
D.
y [ —log(logsing) + ks — (log2)]

Answer: C

Solution:
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(logx sin w ( log(sin ) )

logz

= Ilny=x-In (10%221;3’1))

1 dy log(sin z) log(sin )

> 4ot o (M) ro (522
d In(sin z) In(sinz)

et )

1 n(sin ) N Inz lnw-cotm—w
= — -

Y "~ Inz z In(sin z) (Inz)?

1 n(sinz) Inz-cotz — ln(s:icn z)
- . .

Y Inz n(sinz) (Inz)

! n(sin z) T -cotx 1

Y Inz In(sin z) T Tz
= ﬂ Y -11913(2?111:;) + In(In(sin m))]

dr 7|~ In(in) - g
= dy Toa(ansy + log(log(sinz))

Ly

de - lo}gw - IOg(log :13)
Question3

If f(z) = 2™ %, then f'(2) =

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

2:3/3 (m — V3log2)

B.

22/6 (7 + /31og2)
C.

Ws (74 v/31og2)
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D.
%/6 (m — v/31og2)
Answer: B

Solution:

We have,
fl@)=az"2 > Inf=sec !z -lnz

Differentiate w.r.t. , we get

l.f’(m): Secwlx-l—lna:( = )

f vzl —1
f'(2)  sec™'2 1
= 1 > —|—ln2<2 4_1>
= 1@ =12 (§+ 25 )
_ g6 (T, In2
? (6 i NE)
27r/6
=3 (r + V/31og 2
Questiond

If y = tan ! (?5‘352 ) +tan~! ( 1—715;:1;2 ), then at x = 0, 3—:‘; —

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

6

B.

7

C.
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D.
10

Answer: D

Solution:

. _ -1 ( 3z—2° -1 Tz
Given, y = tan ( 1322 ) + tan ( 11222 )

Letx = tanf

tand — tan® @
So,:’can_l(3 an an )—i—tan_l(

1 — 3tan26

7
— 3tan_1 T + tan_l (ﬁ)

Now, differentiate y w.r.t z, we get

d 1 1 d
Y _q (

— . + . —_—
dz 1+ z2 7w \2 dr
1+ ( 1-1222 >

3 1

7tan @ )
1—12tan24

1—12302)

(1—122?) - 7 — Tz(—24x)

+
1 2 49x2
te 1+ (1-1222)°

(1—1222)°

2
I (1 - 122?) 7 — 8422 + 168z2
1+a2  (1-—1222)% + 4922 (1 —1222)3
3 7 + 842

+
1+ (1—1222)° + 4922

Now, Atz =0

7+84(0)

4y
(1—12(0)2)*+49.0

dx

3

=3+ 15 =3+7=10

Questions

z2—-3)(22—3)

Ify = \/( V325 _ then (dy

AP EAPCET 2025 - 24th May Morning Shift

Options:
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D.
-5

Answer: D

Solution:

o z4/3z—5
Y=V @323

Take the natural log to both sides, we get

1 z*/3z —5
Infy) = 5n ( (@2 —3)(2z — 3) )

In(y) = % [ln (z*) + In(v3z — 5) —In (2 — 3) — In(2z — 3)]

= 1[4In(z) + 1In(3z — 5) — In (22 — 3) — In(2z — 3)]
Now, differentiating w.r.t z, we get

1 dy 1
y der 2|z 2 3z-5
dy 4 3 2z 2

dy _y[4, . _
de 2|z 203z-5) 22-3 2z-3

4 1 3 2x 2
z2 -3 2z — 3

Now, atx = 2

_ 244/3-2-5 16-1 __
Y=\ oy — V11 =4

dy 44 3 2.2 2
So, %‘FQ =3 [2 T 2@as T o3 2-2—3]

2o 4-2 =25 = s

dy _
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Question6

If 2 + y? + siny = 4, then the value of % atx = —21s

AP EAPCET 2025 - 24th May Morning Shift

Options:

-18

Answer: B

Solution:

Given, 2 + y? + siny = 4

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

d d d
2x+2y-%+cosy-d—z:0:> %(2y+cosy):—2m

dy 2z
dr  2y-+cosy

Again, differentiate both sides w.r.t z, we get
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d?y d —2z
dz? a %(2y+cosy>
(2y -+ cosy) - (~2) — (~2z) - (2 — siny) - 4
(2y + cosy)?

—4y — 2cosy + 2z - (2 - siny) ) <2yjrz§sy)

(2y + cos y)2
9 .
_4y _9 cosy — 4z°(2—siny)

2y+cosy .
= (i
(2y + cos y)? (?)

Put £ = —2 in original equation, we get
(—2)2 + 9% +siny =4

= Y2 +siny=0=y=0

Now, from Eq. (1), we get

4(—2)%(2—sin(0
iy B —4(0) — 2 cos(0) — %

dr? (2(0) 4 cos(0))2
_o _ 162-0) 939
= E 1 = T =-34
2
Gyl gy
dz’ r=—2
Question7

Ify = \/cosh z + v/cosh z, then L

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

sinh z (2y2+2 cosh ac—|—1)
4y(y®+cosh )

B.

sinh z(2y?—2 coshz—1)
4y(y2—cosh z)

C.
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sinh z(1—2+/cosh z)
4yVcoshz

D.

sinh z(14-2v cosh z)
4yVcoshz)

Answer: D

Solution:

Y= \/cosha:—l—\/coshm
Let Vecoshz =u=y=Vvu?+u

dy 1 2u+1
Now, == = - (2u 1) = ———
e eerill G Rl
dy _ 2u+tl
du — 2y
Now, & = 4 (y/coshz) = —L—(sin hz
> dx dz ( ) 2v/coshz ( )
__ sinhz
— 2u

d d i
Thus dy __ dy du __ 2ut+l  sinhz

s de — du Cdz T 2y 2u
(2u+1) sin hz
o dyu

put u = v/ cos hx

d sin hz(14-2+/cos hz
Therefore, 7 = ( )
z 4yV cos hz

Question8
If y =tan ' vz2 — 1 +sinh ' V22 — 1,z > 1, then j—g =

AP EAPCET 2025 - 23rd May Evening Shift

Options:
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Answer: B

Solution:

y=tan ' vVz2 —1+sinh Va2 —
dy d <tan LV a2 —1) —i—di(smh_l m2—1>

de ~ dz

- H(\/%)z(N(%)JF \/1+<1x2_1)2<2\/j:1>

2 1( 2z )
— +_
22 (2\/332 _ 1) T\ 222 -1
14z
zvx2 — 1

Question9

dy

Ify = (logz)V/* + 287, atz = e, 3£ =

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

2+ <

B.

2 1
6—1—7
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= +2

D.

e+ %
Answer: C

Solution:

Y= (logi z) g + gloge

vy

1
So, In(u) = —log(log x)
T

1 du 1 +log(1 ) 1
—— = og(logz) - | ——
u dr x wlogx SRt x2
1 log(logz)

- z?logz z?

du 1 1 log(loge)
= — = (1 e —

dx | ;— (loge) |:€2 loge e?

1 1
-1 6_2_0 ==

and In(y) = log z - log(z) = (log x)?

Question10

If = v/2e!(sint — cost) and y = v/2e’(sint + cost), then

e
de b o
t=1
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AP EAPCET 2025 - 23rd May Morning Shift

Options:

Answer: A

Solution:

Given, = v/2ef(sint — cost)
and y = v/2e’(sint + cost)
On differentiating both side, we get

fli—f = v/2e![2sin ¢] and ‘;—i’ = v/2et(2 cost)
dy _ @

de ~— 4
dt

=cott

Again, differentiating both side,

d?y dcott  dcott dt

dz? | dz at dz
-1

2

= —cosec”t X =

V2et(2sint)  2v/2et - sin®¢
d2y —1 -
" da? fx V' () -
22 x e - (%)

Questionll
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If g is the inverse of the function f(x) and g(z) = x + tan z, then
f'(z) =

AP EAPCET 2025 - 22nd May Evening Shift

Options:

1+sec? f(z)

C.

1
1+sec? g(z)

D.
1+ sec? f(z)

Answer: B
Solution:

g(x) =z +tanx
!/

d(x) =1+sec’z

and g is the inverse of f(z), then
1
= f'(z) =
g'(f(2))
g(z) =z +tanz,g'(z) = 1 +sec’z

, B 1
P = a7

Question12

If\/a:—wy—l—\/y—:cy:l,then% =
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AP EAPCET 2025 - 22nd May Evening Shift

Options:

z+y

Answer: A

Solution:

Given, \/z(1 —y) + /y(l—z) =1

Letz = sin? A and y = sin’? B

= /sin” 4 (1 - sin® B) + /sin? B (1 — sin’ 4)
= sinAcosB+cosAsinB=1
= sin(A—i—B):l:sin%

= A+B:% ()

Now, A =sin~'+/z,B=sin"' /gy
From Egs. (1), we get
sin~!y/z 4 sin! NG

On differentiating,
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Questionl3

If 2 = 2cos® @ and y = 3sin? 0, then 2 —

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

—secf

cosf

C.

— cosec 6
D.

sin 6

Answer: A

Solution:

z = 2cos® 0,y = 3sin’0
N dr e N dz  6cos?f(—sinb)
dy % dy  6siné(cosb)

do
d
= d—z = —secl
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Question14

Assertion (A) If y = f(z) = (|z| — |z — 1])?, then (%) =1

=1

Reason (R) lim W exist, then it is called derivative of f(z) at

T—a
r — Q.

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

(A) is true, (R) is true, (R) is correct explanation to (A)

B.

(A) is true, (R) is true, (R) is not the correct explanation to (A)

C.

(A) is true, (R) is false

D.

(A) if false, (R) is true

Answer: D

Solution:

y= f(z) = (|2 - [« - 1%)

Here, f(z) is not differentiable at = 0,
.. A s false.

R is definition of derivative f(x) atz = a

.. Rois true.
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Questionl5

Ifz? + y* =t — + and z* + y* = t* + -, then

AP EAPCET 2025 - 21st May Evening Shift

Options:

A.

8 |

Answer: D

Solution:

Givenac2+y2:t—%andw4+y4=t2+t—12

2 12
(m2+y2) = <t——)
t
1

$4+y4+2$2y2:$4+y4_2
:c2y2:—1
m22yy'+y2-2m:0
zy +y=0
_ Y

T
dy y

dr =z

L O
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Question16
If y = (ax + b) cos z, then

Yo +y1sin2z +y (1 + sin? a:) =
AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

Y2 cos?

B.
Yo Sin“ x
C.
Y1 sin’ x

D.

ysin2 T

Answer: B

Solution:

We have, y = (az + b) cosz
ysecx =axr +b

ysecrtanz + secxry; = a

Again, differentiating w.r.t. z, we get
= ysecwsecz Tz +secxtanz-y; + ytanxsecrtanx + secxys + yysecxtanz =0

:>ysec3 T +yisecxrtanx + ysecavtan2 z+yisecxtanz +secz-ys =0

= yasecx + 2y secx tanx+y (sec2 z + tan? m) secx =0

On dividing both sides by sec® z, we get y2 cos?  + 2y sinx - cos z-+y (1 + sin® m) =0
Yy — yq 8in? x 4 vy sin 2z+y (1 + sin? :L‘) =0

S.Y2 +yisin2z +y (1 + sin? w) — yosin’z
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Questionl7

If5f(x) +3f (%) = + 2and y = zf(x), then % at z = 1 is equal
to

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

14

oo|~3

D.
7

Answer: B

Solution:

Given, 5f(z) +3f (%) =z + 2 )
replacing z by %

5f(L)+3f(z)=2+2 .. (41)
Multiplying Eq. (i) by 5 and Eq. (i1) by 3, we get

25f(z) + 15f (%) — 5z + 10

157 (%) +9f(z) = % 16
— + —

3
16 f(z) = bx — ;—{—4
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T

Y= i(5:102—3+4ac)

16
dy 1
= = 1—6(1033—1—4)
dy ~10+4
(E) at z=1 Bl 16
147
16 8
Questionl8

If y = sinh ™' ({52), then % is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

V2
A. [1+z|v1+z?

=1
B. (+z)vz

1
C. (1+z2)VI+z

3
" (I+z)V1-=z

Answer: A
Solution:

11—z

To find the derivative Z—Z for y = sinh ™! ( s ), we use the formula for the derivative of the inverse

hyperbolic sine function:

% (sinhf1 :I;) = 11”2

Applying this to our function:

; _ 1-z
Identify v = =

Differentiate u with respect to x:
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L(l—w) _ (42)()-(A-z)  —l-z-l+z —2

dz \ 14z (1+z)? — (+=x)2 T (142)?
Now apply the chain rule:

d 1 du

$-Loxi

Simplify the expression:

Compute 1 + (1= )2:

1-2\2 _ (1+z)*+(1—x)?
1+ (35) = o

Note that (1 + z)? + (1 — z)? = 2(1 + z?)
Plug this into the derivative formula:

dy _ 1 —2

- X
dx 2(1+22) (1—|—;1;)2
(1+z)2

Simplify further to get the final derivative:

2(1+z22%)-(1+z) [1+z|V 1422
. . dy .
Thus, the derivative - is:
-2
[1+z|V 1422

Question19

Ify=(z—1)(z+2) (2% +5) (z* +8), then lim,_, 4 (%) is equal

to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.-30

B. 30

C. 52

D.-52

Answer: B
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Solution:

Given,
y=(z—1)(z+2) (932—1—5) (x4—|-8)
=y = (z* + 2* + 32? + 5z — 10) (z* + 8)
= % = (ac4 + 2% +32% + 5z — 10) (4x3)
+ (42% 4 32® + 6z + 5) (z* + 8)
oo lim (ﬁ> =(1-1+3-5-10)(—4)
z——1 \ dx
+(—4+3—-6+5)(1+38)
=(=12)(—4) + (=2)(9)
=48 — 18 = 30

Question20
Ify= (tan™! 2:13)2 + (cot™* 2:13)2, then (1 + 4w2)2y” — 16 is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. 8zy'

B. —8z (1 + 42?)y/

C. 8z (1 +4z?)y

D. —8zy'

Answer: B

Solution:

To find the expression for (1 + 4z2)2y” — 16, we start with

Y= (tan_l 236)2 + (cot_1 2m)2.

1

Using the identity cot ! u = & — tan™" u, we can rewrite the equation as

y = (tan™" 2:1c)2 + (£ —tan™! 2w)2.

Simplifying,

y=2(tan™! 2ac)2 + ”TZ — wtan~! 2z.
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Next, we differentiate y with respect to z:

/_ 4tan"'2z o w |
Y =T 2 5o 2

This simplifies to

/ _ 8tan~!2z—2m
Y 1+4z2

Multiplying both sides by (1 + 4z2), we get

(1 +42%)y’ = 8tan~! 2z — 2.

Differentiating this equation with respect to x gives:
(1+422)y" + ¢/ (82) = o=

Rearranging this result, we find:

(1 + 42?)%y" + 8zy'(1 + 4z?) = 16.

Thus,

(1 +4x%)%y" — 16 = —8zy'(1 + 4z?).

Question21

Ify =tan™! H‘ZmQ + tan ™! Hgng + tan ™! Trio.7» then (%) is

equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

Al

B. -1

C.0

D.1/2

Answer: C

Solution:
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Given,

Y= tan ™! 1—‘,-$2$2 + tan™! 1+a€:312
_]_ x
+tan " on
dy 1 (1+2w2)-17m-4w
= -2 = .
1 (1+622)-1— x(12,2)
+ 5 X 16 2)2
x
1+ ( 1-&%3:2 )
1 (1+122%) -1 -2 24z
_|_ .
2 2
1+ ( 1+1222 ) ( )
1 o
put, x = 5 and simplify
dy
- =0
de |, 1
2
Question22

If f(x) = 5cos® z — 3sin® z and g(x) = 4sin® x + cos? z, then the
derivative of f(x) with respect to g(z) is

AP EAPCET 2024 - 22th May Evening Shift

Options:

5cos+2
* 6cosz—1

B — (5cosm+2)

6cosx—1

15 cos x—6
* 12sinx+2

D. — ($3522)

Answer: D
Solution:

Given that

f(x) = 5cos®z — 3sin®
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and g(z) = 4sin®z + cos’ z

Now, %l = —15cos?z -sinxz — 6sinz cos

and dz—(;) = 12sin’x - cosz — 2coszsinz
df(z) _ df(z) d

Now, ey = @ X %)

15cos?2 zsinz — 6sinz cos

12sin’ z cosz — 2cos zsinz
—coszsinz(15 cosz + 6)

- —coszsinz(—12sinz + 2)

_ 15cosxz + 6
o 12sinz — 2

Question23
fy=1+z+z2+23+...... oo and |z| < 1, then 3" is equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. 2y

B. 2%

C. L

D. 2%y

Answer: A

Solution:

Given the series:
y=1l4+z+z2+23+...

and noting that |z| < 1, we recognize this as a geometric series. The sum of this series can be expressed in
closed form as:

_ 1
y_l—x

Now, let's find the first derivative of y with respect to z:

yl - (1Ew )I = (17133)2

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



Next, differentiate 3’ to find the second derivative y":

Since we have y = ﬁ , it follows that:

y//:2.; 1

-z ° (1—z)2
This can be rewritten using the previously calculated derivatives:
y' =2y -y

Thus, the second derivative of y, ¢”, is equal to:

Question24

Ify = \/5in + \/sina: +4/sinz + ... 00, then the value of %
at the point (, 1) is

AP EAPCET 2024 - 22th May Morning Shift
Options:
A.2

B. -2

1
1
D. Bl
Answer: B

Solution:

Given the expression:

y:\/sina:+\/sinm+\/sina:—|—...

We will evaluate % at the point (m, 1).
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Step 1: Determine y

Squaring both sides of the equation:

y? =sinz + \/sinm ++/sinz + ...
Therefore, from the self-similarity of the expression, we have:
2 i 2 o
y* —sinx =y = y°—y=sinz
Step 2: First Derivative %
X
Difterentiating both sides with respect to x:
2yg—g —cosx = %
Rearranging, we get:

d d:

By 1) —cosw = U gm
. . d2y

Step 3: Second Derivative T

Differentiating the equation for Z—Z again:

2 dy \ 2 . d?
2 (yd—;é%— <d—z> > +sinz = %
Rearranging:

2
4’y cosT . _dyy
2yr + 2(—2%1 +sinz =

Simplifying:

d*y . 2cos’zx
(2y—1)75 = —sinz — 2y 1)}
Thus:

. 2cos?z
d2y _ 7sm$7—(2y71)2
dx? 2y—1

Final Calculation at (r, 1)
At the point (, 1):

sinm =0

cosm = —1

y=1

Substituting these values into the formula for the second derivative:

d?y (2x1-1)2 -2 _ 9
dz? 1 -1 =
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d%y :
Therefore, —% at (7, 1) is —2.

Question25

If f/(0) =0, f'(0) = 3, then the derivative of y = f(f(f(f(f(x))))) at
x=0Is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A.

16

B.

32

C.

81

D.
243

Answer: D

Solution:

We are given the function y = f(f(f(f(f(z))))) and need to find its derivative at x = 0, where we know
f(0) =0and f'(0) = 3.

To find 3/(0), apply the chain rule:

y' =SS - Ef @) - £ (f(£(=) - f'(f(x)) - £ ()
Substituting z = 0, we find:

y'(0) = f'(F(F(£(£(0)))) - F/(£(£(£0)))) - £'(f(£(0))) - £'(£(0)) - £'(0)
Since f(0) = 0, this simplifies to:

y'(0) = £'(0) - £'(0) - £'(0) - £'(0) - £'(0)

Given f(0) = 3, this becomes:
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y'(0)=3-3-3-3.3 =235 =243

Thus, the derivative of y at z = 0 is 243.

Question26

If dda; ( 11122:3?24 ) = ax + b, then (a,b) =

AP EAPCET 2024 - 21th May Evening Shift
Options:

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

Solution:

To find (a, b) such that

d [ 1+z?4at ) _
dx ( 1+z+z2 =ar+b

we start by simplifying the expression in the numerator.
Simplification
The numerator 1 + 22 4+ 2* can be factored:

1+22+ 2t =2 +222+1 - 22
:(x2+1)2_$2
= (22 4+1—z)(z®+1+x).

Substituting Back

Using the factorized form of the numerator, rewrite the original expression:

d [ @®—z+1)(z?+z+1)
dz 1+z+a?

):aa:—l—b.

We notice that (22 + z + 1) cancels out with the denominator:
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L@ —z+1)=az+b.

Differentiation

Calculating the derivative of the simplified expression 22 — z + 1:

L@—z+1)=2z—-1.

Identifying Constants

Set the expression for derivative equal to az + b:
2z —1=ax +0b.

By comparing coefficients, we get:

a=2, b=-1.

Thus, the values are:

(a,b) = (2,-1).

Question27

The rate of change of 5 with respect to (sin ) is

AP EAPCET 2024 - 21th May Morning Shift
Options:

zsn® (222 4 cos z-log 7)
(sinx)®(z-cot z+logsinx)

A.

B (sinz)®(x cot z+logsin x)
pSine ( sin
x

~+cos z-log m)

C.y (Sl% -+ cosmlogm)
D. (sinx)*(x cot z + logsin )

Answer: A

Solution:

To find the rate of change of z*"% with respect to (sin x)%, we proceed as follows:
sinz

Lety==x

Taking the natural logarithm on both sides, we have:
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logy = sinzlogx

Difterentiating with respect to x, we get:
= cosxlogx + %

Let z = (sinz)”.

Taking the logarithm similarly, we have:
log z = zlog sinx

Differentiating with respect to «, we have:

Lz _logsing + o2
Simplifying this gives:

Lz _logsinz + z cotx
Next, we find the derivative of y with respect to z by dividing the derivatives:

dz __ yddzx cosmlogm—&—s"%

dy — zdde — Togsinz+zcotz

Thus, the rate of change is:

dy  gsine logwcosxﬂ—%sinw
dz — (sinz)* \ logsinz+zcotx

Question28

Ify= 5205,

then 2’y1y3 —

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. 2y5°

B. 3y,2

C. yy2

D. 3y;2

Answer: B

Solution:
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_ aztp

(v differentiation w.r.t. x, we get
_ _ad—py
b = (yz+6)2

Again, differentiation with respect to x, we get

y2 = (ad — B) (ﬁ)

Again, differentiation with respect to x, we get

= (o= ) (L7

(a6 —By) 6y
(yz +6)2  (yz+6)?

Ys =

On squaring both sides of Eq. (i), we get

Here, from Egs. (i) and (iii)

vs =v1ys - (%)

2_ 2
Yos = 3y1y3
2_ 2
Ys = 3y1y3

Now, 2y,y3 = 3y3

Question29

Which one of the following is false ?

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. L [sec7(coshz)| = sechz

B. L [cos™!(sechz)]| = sechz

C. < [tan~!(sinh )| = sechz

a
dz

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



D. % [tan_1 (tan %)] = secz
Answer: D

Solution:

The following explanations clarify the derivatives being calculated:
(A) L [sec™!(coshz)| = sech(x)

For the inverse secant function, the derivative is given by:

%[sec_l(O)] = \0|\/102_—1

Substituting 6 = cosh x:

d -1 — 1 . si
= [sec”!(coshz)] = P sinh z

Since |cosh z| = coshz for all z € R and (coshz)? — 1 = sinh® z, we find:

[sec’l(coshx)} = Cosisliarvl};iarjlhm = coslhm = sech(w)

d
dz
This statement is true.

(B) & [cos ! (sechz)| = sechz

The derivative of the inverse cosine function is:

i lcosH(0)] = —

Substituting § = sech x:

sech z tanh z

4L [cos™!(sechz)] = — Ni=rrrd

Since 1 — sech? z = tanh? z, we have:

% [cos™!(sechz)| = sechz

This statement is true.

(C) L [tan"!(sinh z)] = sechz

The derivative of the inverse tangent function is:

d — _ 1
%ta’n 1(0) = T3¢

Substituting § = sinh a:

1
1+(sinh z)?

4L [tan~!(sinhz)] =
Knowing that cosh? z — sinh? z = 1, it simplifies to:

cosh x

= sech
1+sinh’z sechx
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This statement is true.
(D) L [tan~! (tan £)] = secz
The expression simplifies as:
tan~! (tan§) = 5 forz € (—m, m)
Thus, the derivative is:

d - d 1
ar[tan”" (tan 3)] = 2 (5) = 3

And % = sec x, rendering this statement false.

Question30
Ify=1¢>+t*andz = ¢ — t*, then L% at¢ = 1is

AP EAPCET 2024 - 20th May Evening Shift
Options:
A F

—4
B. 2

8
c.s
D. 4

Answer: B

Solution:

Given the functions y = t2 4+ t3 and z = t — t*, we need to find % att = 1.
First, find the derivatives with respect to ¢:

G — ot 4 3t

g — 1 — 443

Next, use these derivatives to find j—z:

d
Ay _ % e
dzx ((ll_‘: 1—4¢3

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



2
To find %, differentiate % with respect to ¢ and multiply by %:

d2y  (1-4t7)(2468)—(2t+3t%)(-12¢?) g4
dz? (1—43)* T dx

Substitute (‘ii—; = L.
a

_ (246t)(1-4t})+1262(2643¢%) 1
- (1—4t3)? 1-—4¢3

Evaluate at t = 1:

d>y  (246)(1—4)+12(2+3) 1

dz? (1-4)2 T 14

Simplify the expression:

_ (—=24460) 36

_4
—27 T =27 — 7 3

d’y 1. 4
Therefore, —— att = 1is —3-

Question31
d2y
If y = tan(log ), then -5 =

AP EAPCET 2024 - 20th May Morning Shift

Options:

2
— sec”(log z)[142 tan z]
A. )

sec?(log z an(log x
B. (log )[glcjt (log z)]

C. sec(log z) [Z;En(log z)—1]

2(log z)[2 tan(log z)—1
D, 2 (og)2tan(log)-1

Answer: D

Solution:

To find the second derivative of y = tan(log ), follow these steps:
First Derivative:

Start by differentiating y = tan(log ) with respect to z. Apply the chain rule:
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4 _ 4 [tan(log )] = sec?(log @) - 4 [loga] — 2oz

dz T

Second Derivative:

o . 2(1 . o
To find the second derivative, apply the quotient rule to % = &;gw). The quotient rule is given by:
du dv
d _ VL uE
#(3) =%

Here, let u = sec?(logz) and v = .

Then,
2
g—’; = 2sec?(logz) tan(log z) - % _ Zsec (logmz) fan(log z)
d
-1

Substitute into the quotient rule:

2

2sec?(log ) tan(log )

m( e —sec?(logz)-1
T

dy
dz? — z?

Simplify the expression:

d’y _ 2sec’(logz) tan(log x)—sec?(log x)

dxz? z2

_ sec?(logz)[2 tan(log z)—1]
= —

Thus, the second derivative is:

d*>y __ sec’(logz)[2tan(logz)—1]
dz? x?

Question32
For z < 0, - [|z|*] =

AP EAPCET 2024 - 20th May Morning Shift

Options:

Answer: B
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Solution:

For z < 0, we need to find the derivative % [|z]®].

Start by letting y = (—z)®. Since z < 0, we have |z| = —=.
We proceed by taking the natural logarithm of both sides:
logy = zlog(—x)

Now, differentiate both sides with respect to x:

U

2 = 7= (zlog(—z))

< |=

Use the product rule to differentiate the right side:

4 (zlog(—x)) = log(—z) + = - - (log(—x))

Since d%(log(—:z:)) ==L = 1 wehave:

£ (zlog(~2)) = log(—) — 1
Therefore:

d
%d—g =log(—z) — 1

Multiplying both sides by y = (—z)*:

d T
ar = (—z)*(log(—z) — 1)
Simplify to:

W — (—2)"[1 + log(—z)]

Question33

If y = 2 — 22, then the rate of change of y> with respect to 2 at
x=2is

AP EAPCET 2024 - 20th May Morning Shift

Options:

A.0

B. -1

C.3
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D.9

Answer: C

Solution:

To find the rate of change of y? with respect to 2, we begin with the given function:

y=1x— 2>

We introduce new variables v = y? and v = 22. Thus:

u = (z — z?)?

First, we find the derivatives % and j—z:
d

ﬁ = 2(z — 22)(1 — 22)

dv

—_— —9

dz v

Now, the rate of change of y? with respect to 22 is:

dy? Lu 2(z—z?)(1-2z
d_z.?:%:dz_ ( )( )_(1_1/.)(1_2',13)

dv 2z
dz

We evaluate this expression at z = 2:
(1-2)1-4)=(-1)(-3)=3

Thus, the derivative of 3? with respect to 2 at z = 2 is 3.

Question34

If y = f(x) is a thrice differentiable function and a bijection, then
f() i -

AP EAPCET 2024 - 19th May Evening Shift

Options:

Ay

B. —y

C.z

D.0
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Answer: D

Solution:

If y = f(x) is a thrice differentiable function and a bijection, we want to evaluate the expression

o () dy
dy? \ dz dx?

First, we know:

To find the second derivative of  with respect to y, we differentiate:
-1
Pz _ d(dz) _ d (Y
dy? — dy\dy ) dy \ dz
Applying the chain rule:
_ () ?. 4 (). 1
— \dz Ydz \de | %
Rearranging terms, we have:
_ _(d_w)z Py (d_w)
- dy dx? dy
Thus, simplifying further:
__ (d_z>3 L&y
dy dz?
This simplifies our original expression:

@ (dy\* _
dy? \ dz  d2?

Therefore:

3
d’z (dy dy _
dyz(dw> t g =0

Question35

1 /9 3¢ d
Ify = tan~! (—g_g:iﬁi ), then % —

AP EAPCET 2024 - 18th May Morning Shift
Options:

(3—2sinz)?
" 13sin? z—24sinz+13
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B —5cos
" 13sin’ z—24sinz+19

C 5sinx

" 13sin?z—24sinz+13
D —5sinz

* 13sin?2z—24sinz+13
Answer: B
Solution:

tan L 2 —3sinz

= tan _—
y 3 —2sinx
dy 1

de — 1+(273sinz)2

3—2sinz
(3—2sinz)(—3 cos z)—(2—3sinz)(—2 cos x)
(3—2sinz)?
— —9cosztbsinzcosz+4cosz—6sinzcosx
(3—2sinz)2+(2—3sinz)?
_ —5cosx
9+4sin’ z—12sin z+4+9sin’ z—12sinz

_ —bcoszx
13+13sin’z—24sinz

Question36

Ifzr=3 [Sint — log (cot %)} and y = 6 [cost + log (tin %)} then

dy
der

AP EAPCET 2024 - 18th May Morning Shift

Options:

2sin2t
A. 1+sintcost

2cos?t
* 1+sin 2t

2cos?t
C. 1+sintcost

14-cos g
D. 14sina

Answer: C

Solution:
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To determine g—g, we begin with the expressions given for z and y.
z = 3 [sint — log (cot £)]

Differentiating & with respect to ¢:

dx [ 1 gt 1
-~ —3 t — (= -). =
pr cos oot 2 (—csc 2) 2]
[ 1
=3 |cost + —}
i sint
_3 [ costsint + 1
N sint

Next, differentiating y with respect to ¢:

y =6 [cost + log (tan §)]

dy [ 1 st 1
— —6 |—sint -sec” — - —
dt +tan§ 2 2]
=6|—sint + — ]
| sint
- .9
—sin“t+1
_6 _]
sint
Now, to find %:
dy o %% . 6[752?::+1]
de T A= T —3[M}

a sint

The sin ¢ terms cancel out:

_ 6(—sin’t+1)
~ 3(costsint+1)

Simplifying further:

_ 2(—sin?t+1)
~ costsint+1

Rewriting the numerator, 1 — sin? t = cos? t:

o 2cos?t
~ costsint+1

. du -
Therefore, the expression for d—Z is:

dy 2cos? ¢
dr ~—  l+sintcost

Question37
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The length of the tangent drawn at the point P (7 ) on the curve
223 4 2/3 = 22/3 i

AP EAPCET 2024 - 18th May Morning Shift

Options:

>

2
3

1

B
4
o

D.2

Answer: B

Solution:

To find the length of the tangent at the point P (%) on the curve z2/3 + y?/3 = 22/3 we can proceed as
follows:

The given equation of the curve can be parameterized as:
z=2cos®d, y=2sin®6
For the point P, we substitute = 7
r=2cos® L, y=2sin®%
Calculating the coordinates:
3 3

_o( L) 22— 1 o) 2 _ 1

x_2(¢§> vz vz Y 2(¢2) 22 V2
. . 1 1

So the point is (W’ W)
Next, differentiate the curve equation 223 + y?/3 = 22/3 with respect to x:
2,,-1/3 | 2,-1/3dy _
sl gyt =0

Solving for %:

dy 1/3
== (%)

: 11
At the point (ﬁ’ ﬁ)’
d
=

The formula to find the length of the tangent at a point is:
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2
oo @)

Given ‘é—z = —1, the length of the tangent at the point is calculated as:

= L —1)2 — L _
L_ﬁ\/1+( 1)2= 2 xv2=1

Thus, the length of the tangent is 1.

Question38

2

Assertion (4) o (e ) — 2 (copz 4 2 — L)

log log z xlogx

w

Reason(R)d%(“”) = ﬂ[iJrv—,—l—il]

AP EAPCET 2022 - Sth July Morning Shift
Options:

A. Ais true, R is true and R is correct explanation of A

B. A is true, R is true and R is not correct explanation of A
C. Ais true, R is not correct

D. A is not correct, R 1s correct

Answer: A
Solution:
2 .
Assertion : d (zsinz
dx \ logx
(logz) [z% cosz + 2z sinz| — zsinz
(log z)?
B z2coszlogx + 2zsinxlogx — zsinx
B (log z)?
z?sinz 1
= cotrx + — —
log x x zlogzx
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Question39

If x = f(60) and y = g(0), then % =

AP EAPCET 2022 - 5th July Morning Shift
Options:

g0
A o)

1"(6)
B. =0)

c. 1'0)d'©®)-¢©)f"(®)
' ('(9))°

9'(0)1"(6)—g"(0)"(6)
b. (9"(6))°

Answer: C

Solution:

Given,
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Question4(

y = x5 — ax? + 48z + 7 is an increasing function for all real values

of x, then a lies in the interval

AP EAPCET 2022 - S5th July Morning Shift
Options:

14, 14)
12,12)

A (=
B. (=
C. (~16,16)
D. (-

21, —21)
Answer: B

Solution:

Given, equation y = 2% — az? + 48z + 7
Differentiating the above equation with respect to the variable z, we have
g—g = 322 — 2az + 48
Thus, above function is a quadratic function.
So, D < 0.
Iny =322 —2ax +48,A=3,B= —2aand c = 48
D <0
= (—2a)> —4-3-48<0=4a®>—-4-3-48<0
=4(a®-144) <0=a® - (12)2 <0
= (a—12)(a+12) <0

= a € (—12,12)

Questiond1

If x # 0 and f(z) satisfies 8f(x) + 6f(1/x) = = + 5, then
L (22f(z)) atz = 1is
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Options:

A.—1/14

B. 25/14

C.9/14

D.19/14

Answer: D

Solution:

Given the equation:

8f(x) +6f(L)=z+5

First, let's determine the value of f(1) by setting = 1:
8f(1) +6f(1)=1+5

14f(1) = 6

) =& =

e

Next, we'll differentiate the given equation with respect to x:
37/(2) 46 (%) (2) =1

87/(a) — & f' (1) =1

By setting z = 1:

877(1) — 6£/(1) = 1

2f'(1) =1

F1) =3

Now, let us find the derivative of 22 f(z) with respect to z:
y = z?f(z)

& = 22f(z) + 2f'(2)

Evaluating at z = 1:
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Therefore, the value of - (z2f(z)) atz = 1 is 2.

Question42

If f(z) = cot ™! ("”mzx_w ), then /(1) =

AP EAPCET 2022 - 4th July Morning Shift
Options:

Al

B. —1

C.2

D. -2

Answer: B

Solution:

f(@) = cot ™! (£55)

Letu = x*

= logu==zlogz

On differentiating w.r.t. , we get

1 du 1
—— =2 — +logz
u dz T

o z*(1 + log x)
dx

Similarly, v = 7% gives
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d
o0 —z7*(1+ log z)

dz
1 d (2% — =z

f’(m):—1+(w)2,£< i 5 ‘w>

2

T @) (L:lc—"ﬁ)2 +2 B(l +loge) (a7 — (~a™7))
== ;—291 - [(1+1logz) (z° +z77)]

L f0) = 5 [+ 01+ 1)

(B

Question43

2
If £ =secl — cosf and y = sec™ 0 — cos™ 0, then (:132 -+ 4) (%) is

equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.n(y+4)

B.n* (y* +4)

C.n(y+2)

D.n? (y* + 2)

Answer: B

Solution:

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



x = sec — cos 0, then

d

d_z = secftan 0 + sin § = tan O(sec 6 + cos 6)
y = sec™ § — cos™ 0, then

% = nsec" ! fsecftanf + ncos™ ! fsinf

= ntan6 (sec” 6 + cos" 6)
dy % ntan 6 (sec™ 6 + cos™ )
tdz dz - tan 0(sec § + cos 6)
n (sec™ 6 + cos §)
secf 4 cos 0

( dy)2 _ n*(sec + cosb)’

dx (sec @ + cos 9)?
n?{(secl —cosf)2 +4}  n?(y>+4)
~ (secl—cos®)2+4  x2+4

N (x2+4)<%)2:n2(y2+4)

Questiond44

Ify =log,, ,tanz — log,, . cot  + tan~! < 4f“;2 ), then % is equal

to

AP EAPCET 2021 - 20th August Evening Shift
Options:
A L

442

B, —4_

C. L

D. -4
Answer: B

Solution:
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4
y = log,,, tanz — log,,, , cot = + tan~! < 1 z )

log,tanz  log,cotx tan L 4z
- an
log,cotz  log, tanx

log, tan z log, (=) 1 ( 4z >
7 — tan
log, (=) log.(tanz)

log, tanz log, tan 1 4z
= + tan
—log,tanz  log, tanx

4x 4z
i -1 ~1
=—-1+1+tan (4_m2>_—tan (4_$2>

dy __ 1 da 4z
Now, dxr — w2 \2 dz (47152)
1+(4—z2>

dy (4= [(4—w2)4+(4w)(2x)]

dz. (4 —22)% 4 1622 (4 — 22)?
(4—2%)" [16 - dz? + 822
16 + 4 + 82 (4 — 22)?
_ 16+422  4(2®+4) 4
(22 +4)"  (a2+4)° 22 +d
dy 4
de 4+ a2
Questiond45

If f(x) = 2z% + 3z — 5, then the value of f'(0) + 3f'(—1) is equal to

AP EAPCET 2021 - 20th August Morning Shift
Options:

Al

B.0

C.3

D.2

Answer: B

Solution:
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fl(z) =4z +3

f10)=3,f'(-1)=-1
= f'(0)+3f'(1)=3-3=0

Question46

Ify=(1+2)(1+2)(1+2)...(1+2)and z # 0. When
T = —1,%is equal to

AP EAPCET 2021 - 20th August Morning Shift
Options:

A.n!

B. (n—1)!

C.(-1)*(n —1)!

D. (—1)"n!

Answer: C

Solution:
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Question47

If log (\/H——wz — zc) =y (W), then (1 -+ a:2) Z_Z + xy is equal
to

AP EAPCET 2021 - 19th August Evening Shift

Options:

A.0

B.1

C.2

D. -1

Answer: D

Solution:

Given, yv/'1 + 22 = log [\/ 1+x2— x]
On differentiating both sides with respect to x, we get,

1 dy
K 2z 4+ V1422 —=
2v1+ 22 dz

1

1
2 —1
v1+ac2—a:{2v1+:c2 : }
L (Vi)

\/1+m2 dz

e b
— . -1
1+22 -2 1+ z2

Ty dy
= + V14222
V1+ 22 dzx
— \/1+ac2—:1:> 1
a 1+z2—2z 1+ x2
d d
:>my+(1+a:2)d—z:—10r (1+x2)%+my:—1
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Question48

2, 22400

Ify=este " , then g—g is equal to

AP EAPCET 2021 - 19th August Evening Shift

Options:

A
1-y

2
B. 2w

2zy
C. =

2
D =L

Answer: C

Solution:

2
12+exz+ez +....00
y=e
2
y = e’ +y

Taking log on both sides
logy =22 +y

Differentiating w.r.t. =

ldy dy
Z%—ZE‘F%
1 dy
= (5—1)%—237
dy  2zy
dr 11—y
Question49

L ltan™ (12%2-)] is equal to
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Options:

Answer: B

Solution:

tan’l( cosT ) :tanfl( sin(%;m )

1+sinz

= tan—!

2
~ tan"? [tan (5§ — 3)]

-1 cosx _ T _ =
tan™! ($3%557) = T — 3

g Gt (355)) =& (F-F) =7

Questions0

If 22 + y?> = 1, then

AP EAPCET 2021 - 19th August Evening Shift
Options:

Ay)—4(y) +1=0

B.y(y")+ () +1=0

Cy@)— () -1=0

D.y(y")+2(y) +1=0
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Answer: B
Solution:

2+t =1

Again differentiating w.r.t.
2z +2yy' =0

orz+yy =0

Again differentiating w.r.t. X

1+y(y") + (y')2 =0
y(y") + (y')2 +1=0

Question51

Hy=z+ %, then which among the following holds?

AP EAPCET 2021 - 19th August Morning Shift
Options:

A z*y +2y=0

B.z%y/ +2y+2=0

C.z%y/ —zy+2=0

D.z%y +zy—2=0

Answer: C

Solution:

orz?y = xz% — 1 ... (ii)
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From Eq. (i), we get
2=zy—1
.. From Eq. (i1), we have

22y =zy—1—-lorz®y —xzy+2=0

Question52

If 3sin xy + 4 cos xy = 5, then fll—g is equal to

AP EAPCET 2021 - 19th August Morning Shift

Options:

3sin zy+4 cos zy
A. .
3cosxy—4sinzy

3 cos zy+4sinxy
B. .
4 cos xy—3sinxy

C. =2

T

D Z

Ty
Answer: C
Solution:

3sinzy+4coszy=>5

Differentiating with respect to x, we get

d d
Jcoszy - ac—y—{—y —4sinxy :c—y +y] =0
dx dx

d
= md—i(i’»cosmy — 4sin zy)

+ y(3coszy — 4sinzy) =0

d
= (3 coszy — 4sinzy) (a:d—z —|—y) =0

dy
= z—4+y=0
dx

dy _ —y

or =
dz T
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QuestionS3

flz) =va?+1:g(z) = 2+1 : h(z) = 2z — 3, then the value of
f'[h' (g'(x))] is equal to
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Options:

A. /5

B.
C.

D.

&|H w|§‘ §I|w

Answer: B

Solution:

Va2 +1

f(z
2x x

) =
fia) W+l Vaitl
)

h(z) =2z —3=h'(z) =2
So, h'(d(z)) =2

LPWE@) =10 == =2

Question54

For which value(s) of a f(z) = —x3 + 4ax? + 2z — 5 is decreasing
for every = ?
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Options:

A.(1,2)

B. (3, 4)

C.R

D. no value of a

Answer: D

Solution:

f(z) = —z3 + 4az? +2z - 5

f'(z) = —32% + 8ax + 2

Discriminant of f'(z) = (8a)? — 4(-3)(2)
= 64a®>+24 >0,Ya € R

Hence, f(z) is increasing for every real value of a.
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