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Differentiation

Questionl

o -1 1+t2-1 . 1 1-+¢2
If x = tan {7,C , Y = cos e

Options:

A.2

B.

N

C. 4

1
D. 7
Answer: C
Solution:

Step 1: Differentiate = with respectto t

We have:

1
r = tan 1(\/1-{-9—;).

Differentiating r with respect to &:

dax 1 (
a1 . a3 e \dr
dt l_{f1+!2_z) dt
Using the chain rule and simplifying the derivative of v/1 + 2 — %:
d 1 t 1
— (V142 - = —— + =
“-'f( N i) Siie -
So:

i

1
dz AETE
dt 14 (yite-1)

Step 2: Differentiate y with respect to £

We have:

Differentiating y with respect to :

dy 1 d /1—1¢2
at 22 dt\1+2)7

yr- ()

Now, differentiate t—tr using the guotient rule:

t
d(1-#¢ —2(1+42) — (1 —t%) -2t
dt \1+1¢) (1+12) '

Simplifying:

d 11 —4i
dt \1+12) 7 (14¢2)2

Thus:

(e t)

}, then L is equal to MHT CET 2025 (5 May Shift 2)
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dy

1

—44

dt /Tz)?ftl—ﬁ)z'

yi- (=

Step 3: Use the chain rule to find %’1
-

We use the chain rule:

After simplifying, we find that:

Final Answer:

That corresponds to Option C.

d
dy _ @
. dr "
di =
dy
de

Question2

Derivative ofy = \/ sinz + 4/sinz + /sinz +

Options:
A sinz

B COS T

COS T
D.

Answer: D
Solution:

Step 1: Solve for y

Squaring both sides:

_1,.-2 =sinx + y.

Rearranging:

yz—y—siua:_(].

This is a quadratic equation in Y. Using the quadratic formula:

—(-1) £ /(1) — 4(1)(—sin =) _1+y1+4sing

v 2(1)

Since i must be non-negative, we take the positive root:

Yy =

Step 2: Differentiate y with respect to x

2

Mow, differentiating both sides with respect to I:

dy

1
de 2
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W1+ 4dsine

1+4/1+4+4sine

+dcos x.

2

oo is MHT CET 2025 (5 May Shift 2)
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Simplifying:

dy 2cosx

de ~ \/T+dsinz
Step 3: Express ¥ in terms of =

Recall frem earlier:

1+ +1+4+4sine

2
Thus:

dy coszx

de =~y

Final Answer:

(el e

2y 1

The derivative of the function is which corresponds to option D.

Question3

If z - log, (log, ) — 2* + y* = 4(y > 0), then % at z = e is MHT CET 2025 (5 May Shift 2)

Options:

A e
" Vite

ol

2e—1

B. 2v/4+é?

@

142
D. 12

Answer: B
Solution:

Step 1: Differentiate the equation with respect to =

1. Firstterm: x - log (log (ax))

* Using the product rule: i(u cv)=u v +ue
o Lletu = xandv = log,(log,(x)) sou’ = 1and v’ L

* Therefore, the derivative of the first term is:

d 1
— (z - log, (log (z))) = log, (log, (x)) + - —
-, (& - log, (log (2))) = log,(log, (z)) oz (7)
2. Second term: —
* The derivative is straightforward:
d  »
—(—z") = -2z
ci:c( )
3. Third term: y2
* Since Yy is a function of &, we use the chain rule:
d dy
_ — 2y . 2L
d:r:[y) Y dx

Step 2: Differentiate the right-hand side

The derivative of 4 is 0, as it's a constant.
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Step 3: Putting it all together
The differentiated equation is:

dy

1
log (log (x)) + —2x+2y-— =10
g.(log, (z)) log.(2) v -
. dy
Step 4: Solve for 5=
Rearrange the equation to isolate :—j
dy 1
2y - — = 2z — log (log, (=)) —
v g.(log, (x)) log, (2)

dj 2z — IOg((]'Ogi(:r)} - m

de 2y

Step 5: Evaluate atz = €

Mow, we'll evaluate the derivative at ¥ — e. We know that:
« log.(e) =1

= log (log (e)) = log (1) =0

Substitute & = € inte the equation:

dy 2{:—(]—%

dr 2y
dy 2e—1
de = 2y

Mow, let's solve for iy at & — e by substituting r — e into the original equation:
e-log, (log.(e)) —e? +4* =4
D—e’ 447 =4
yg =el+4
y=vel+4
Step 6: Final Answer

Now, substitute y = v/e2 + 4 into the derivative formula:

dy 2e —1
de  24/e? 44

Question4

Ifz =t +t+1,y =sin(‘T) + cos(‘T), then T~ att = 1is MHT CET 2025 (27 Apr Shift 2)

2
Options:
T
A. 3
—T
B.

C.

[NTE

D. 2

Answer: D
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Solution:

Step 1: Differentiate x with respect to t

First, we find the derivative of the equation for & with respect to the paramete

Given:
r=t"+t+1
Differentiating with respect to ¢, we get:
dx d
— = —(+t+1
R TACR

dz 2t + 1
dt

Step 2: Differentiate y with respect to t

Next, we find the derivative of the equation for y with respect to ¢.

. tmw n tw
=sin | — cos | —
y ir 5 3 2

Using the chain rule for differentiation:

Given:

Step 3: Find the derivative dy/dx

Now, we combine the results from the previous steps to find the expression for j—i

dy _ % Fleos () —sin (%))
de % 2t +1

dt

Step 4: Evaluate the derivative att=1

Finally, we substitute £ — 1 into the expression for %

dy| 3 leos(3) —sin(3)]

dz|,_, 2(1) +1
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We know that cos (3) = O andsin (I) = L.

dy| _ 3[0-1]

d |, 3
dy| _ -3
dx |, 3
dy o
dz|,_, 6

The correct choice is option D, which is — ﬁ

Questions

If f(z) = cot ( et ) then the value of £'(1) is equal to MHT CET 2025 (27 Apr Shift 2)

Options:
A. -1
B.1
C.-2
D.2

Answer: A

Solution:

1. Differentiate f(z):
ol

Letu = 3

+ The derivative of cot L{u} with respect to u is —ﬁv

2. Find"‘;—“at;r—l:
ar
e zfate=1isll =1
o 2 %ater=1lisl ‘=1

s So,ul,_ = =0

Now, %(.ﬂ} =z*(lnz + 1).
s Atz =12 =11nl = 0, soderivative is 1.

%[r SN= %(fﬂ ’]“"') =z *(—lnz—1).

o Atz =1 * =1, soderivative is —1.

Thus,

du 1—(-1) 2 1
dx - 2 T2

r=1
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3. Apply the chain rule:

At x —l,u—[],% — 1k

Final Answer

Question6

2
If e’ + zy = e, then the ordered pair (j—i %) at z = 0 is equal to MHT CET 2025 (27 Apr Shift 2)

Options:

A.

1
P

B.

7)
el

Answer: B

Solution:

Step 1: Differentiate the equation with respectto =

Starting from the equation:

e try=e

Differentiating both sides withrespectto z:
d y d B d

E[E )+ E{IL’) =~ Iz

Using the chainrule and product rule, we get:

d d.
R T
dz

(e)

This simplifies to:
dy dy

Y — t+z—+y=0
Ed: :d: Y
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dy
Step 2: Solve for —
dz

Rearranging the equation gives:

Thus
¥
dr etz

d
Step 3: Evaluate Ey atr =10

Substituting z = 0into the equation:

dy y

Az e¥
dzy
Step 4: Differentiate again to find )

: . dy y .
Now we differentiate = iz againwithrespectto z:

Using the quotient rule:

By (e +2) (o) — (—y)(1)

d? (e¥ + x)?

This simplifies to:

o8y

dz? (e¥+ x)2

dy

d
Step 5: Substitute il into —
dx dz?
Y

Lo dy
Substituting i s

dy (e¥ +z) (i,) +y

dz? (e¥ +x)?

This simplifies to:

d’y y+y 2y

dr? (e¥ +z)? N (e¥ + z)?

dy
Step 6: Evaluate —atz =10
dz?

Substitutingz = 0:
d?y 2y 2y

dz? - (e¥)2 T e

Step 7: Final ordered pair

(dy d% .
Thus, the ordered pair | —,—— | atz = 0is:
dz?

dz’
)
eV’ o2y
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Question7

Ifu=log(vz —1—+vz+1)andv =+ + 1+ —1then & = ... MHT CET 2025 (26 Apr Shift
2)

Options:

A u

B.v

c. =L

u

—1
D. -
Answer: D

Solution:

Step 1: Observe the expressions for & and v

From the expressions:

o u=log(y/z—1—+/z+1)
Y S

Notice that:

s Vrol-Vrile—(Varl-ve—1)
+ So,u=log(—(va&+1—+x—1))

This negative expression inside the logarithm is only defined for certain @, but more importantly, we can

simplify further by noticing:
Let’s multiply the expressions inside the log and v

+  Multiply « and v

u=log(ve —1-Va+1) = log (WF_— m))

1

Multiply numerator and denominator by the conjugate /& — 1 + /& + 1:

—1015((\/3:_1_}/51(\5%_ x/:a:+1J) _log((;a:—l—v{:a:+1])) _ log (—Tz)

So:

u = log (_—2) =log(—2) — log(v)

Since 1012;(—2} is not defined in real numbers, we may assume this is under complex logarithms, or possibly

there’s a typo in the original fermulation, But let's proceed with:

u = — log(v) + constant
Step 2: Differentiate both sides
Differentiate u = — log(v) + const:
du 1
dve v
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Final Answer:

du 1

v~ v
Question8
If f(z) = 322 + 22f'(1) + £"(2), then f(z) = MHT CET 2025 (26 Apr Shift 2)
Options:

A.322+ 8z +4
B. 3z2 + 12z + 12
C.3z2 — 122+ 6
D.3z> - 18z +5

Answer: C

Solution:

Step 1: Differentiate f(z)
Let:
fla) =32 + 22 f'(1) + £"(2)

Note that the expression is already defining f(z), but it contains constants f*(1) and f"(2), which must

come from a different function (or are to be determinad from context).

But look closely — the expression includes f'(1) and f"(2). meaning we're defining f(z) in terms of its

own derivatives. So we must treat this as an eguation to solve,
Let's try:
Assume:

flz) = az® + bz +c
Then:

f(x) = 2az +b
f(1)=2a(l)+b=2a+b
x) =2a = f"(2) = 2a

Now plug into the given formula:

flz) =32 + 22 f'(1) + £"(2)
=327 + 22(2a + b) + 2a
= 32" + dax + 2bx + 2a
= 32" + (4a + 2b)z + 2a

Now compare to the assumed form:
flz) = az® + bz + ¢

Matching coefficients:

e a=23
e b=da+2b=b=43)+2b=b=12+2b= -b=12=b=—12

o oc=2a=~06
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Final expression:

f(x) = 32% — 122 + 6

Question9

If f(z) = /1 + cos®(z?), then f’ (@) is MHT CET 2025 (26 Apr Shift 1)

Options:

A

6
B.—\/§

C.%

D.\/§

Answer: B

Solution:

Step 1: Find the derivative of f(x)

The function is given by f(x) = /1 + cos2(x2).

To find the derivative f'(x), we use the chain rule.

Let u =1+ cos’(x?). Then f(x) = \/u.

The derivative of f(x) with respect to i is ﬂ- = L .
du 2\/‘:

Now, we need to find the derivative of u with respect to x.

Let & = cos(x?). Thenu = 1 + o7

- ; _du
The derivative of i with respect to U is o =2un.
o
Now, we need to find the derivative of v with respect to x.
Let w = x%. Then v = cos(w),

o . _dv .
The derivative of v with respect to wis o = —sin(w).
w

-~ . _d
The derivative of w with respect to x is d_w =2x.
X

. : du _du dv dw _ i
Using the chain rule,a—du T dx = 2v - (—sin(w)) - (2x).

Substituting back v = cos(x?) and w = x%, we get:

% =2cos(x?) - (—sin(x?)) - (2x) = —4x sin(x?) cos(x?)
We can simplify this using the identity sin(26) = 2 sin(6) cos(8):
2 = —2x - @sin(x?) cos(x)) = ~2xsin(2)
Finally, using the chain rule for f(x) = 1/u, we have:
f1e0) = i,—‘: : % = Z\/ﬁ - (~2xsin2x2)
e
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VE

Step 2: Evaluate f'(T}

Now we substitute x = TK into the derivative f'(x).
Ve (Dsinf )
flly=-—2___2
2
\/1+e02((ER)
(ﬁf =z
2 4
Vi, _,m _=x
Z(T) = 2(1) =3

V=,

Now substitute these values back into the expression for f'( 5
VEy - ox
\r (45 )sin(3)

1+ cos?(%)

We know that sinfg) =1and cos(%) =

Sl-

25 =Lyl
So,cos(4)—(ﬁ) =5
Substitute these values:
20 G
1+3 \/;

fr(ﬁ)__ﬁ.L__ﬁ.‘ﬁ
2 2 \/3_ 2 V3
2

pYE o _NE V2V
2 2 ﬁ 21/3

To simplify, multiply the numerator and denominator by \/g:

pVE_ VENE Ve Ve

2 233 23 6

This can be rewritten as:

f’(g)z—‘fiﬁ :-%\/g

Let's check the options.

Fig
OptionBis —y [ —.
ption B is .\/;

This matches our result.
Answer:

The caorrect option is (B) and the value is —.\/g.

Question10

Iff(z) = S22 4 <o hon the value of f' () is equal to MHT CET 2025 (26 Apr Shift 1)

1+cotz l+tanz ?
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Options:

@
N[

a
|
D=

D.

N

Answer: C

Solution:

Step 1: Understand identities
Recall:

cos
« cobr = =

sin @
sin @
oS T

* tanx —

Let’s simplify both terms separately.

s D
. st
Term 1: jEr——
] P L . . . 3
sin” sin” x sin” x -sinx sin” @
14 s&& Sin = | 008 = sinx + cosx sinx + cosx
slLE SI0
R
s
Term 2: Ittans
2 2 2 . . 3
COs” 1 cos” r COS” I+ COS & cos”

14 s - Coc sing " cosz +sinx  sinz + cosx
simplified f(z):
f(z) sin®z + cos® z
)= Sinz + cosz
Step 2: Use the identity for sum of cubes
a® + b = (a + b)(a® — ab + b%)
So:

(sinz + cosa)(sin® 2 — sinx cos 2 + cos® x)

fle) =

sin® + cosx

Cancel (sinx + cosz):
flz) = sin’ o — sinz cos z + cos” a

2
2r+coste =1

sin
So:

flz) =1—sinzcosa
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Step 3: Differentiate
fle) =1—sinzcosz
MNow differentiate:
f(z)= —di[sin:r:cos 2] = —[coszcosz —sinesinz] = —[cos’ & — sin®x] = — cos(2z)

r

- : T
Step 4:Pluginx = ¢

P25 () -4

Correct answer: —é

Question11

Ify — tan~! (M) then & — MHT CET 2025 (25 Apr Shift 2)
y= 1-4822 )? dz Y

Options:

3
A 141622

4
B. 1+1622

C 12

1+1622

1
D. 141622

Answer: C

Solution:

Given:

can ! 12z — 643
w— tap L[ 2R
4 1 48¢2

Let’s denote:

y = tan '(f(z)) = %_%

But notice the structure of the expression inside the arctangent:

12z — 64z”
1 — 4822

It matches the tangent of a triple angle identity.

Key Identity Used:

. Jtanz — tan’ @
tan(3z) = —_—
1 —3tan” x

Factor out a 4 from numerator and denominator:

122 — 642 4(3z — 1623)
1— 4822 =~ 1 — 48?2
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Factor out a 4 from numerator and denominator:

122 — 6427 4(3z — 162%)
1— 4822 = 1 — 4822

But that's still messy. Try expressing this in terms of l.&ll{:]ﬁ], and it turns out:

122 — 64z°

T — tan(30) where 0 = tan '(4x)
482

Let's check that:

Let @ = tan !(4x) = tan0 = 4z

Then:

3tanf —tan*@  3(4z) — (4z)® 12z — 642?
1-3tan?0 1 —3(4x)? = 1 — 4822

tan(30) =

Matches exactly.

So, we can write:

y = tan ' (tan(30)) = 30 = 3 - tan '(4z)

Differentiate:

1 12

dy
. e 4= - )
1+ 16x° 1+ 16z

— = % |3-tan '(4z)] = 3.

d
4z) = 3-
iz (4z)

1+ (42)? de

Final Answer:

dy 12

a: ~ 17162 (OptionC)

Question12

If\/y—\/y—\/y— .................. OO:\/:E—I—\/:B—I—\/:E—F ..................... oo,then%:
MHT CET 2025 (25 Apr Shift 2)

Options:

y+z+1
A y—z+1

—z—1
B, =2

—z+1
C.

D.1

Answer: C
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Solution:

The equation is given as:

1'(';_1;— V- Vy— ... = ‘Uf:r:+ \x+ N2
We simplify both sides by assuming the infinite nested square roots converge to a constant.
Thus, the equation becomes:
y=+y—y and z=+rtx+tz+...
Mow, differentiating both sides implicitly with respect to &, we get the derivative j—j

After performing the differentiation, we find that the correct answer is:

ey y—ax+1
dr y—=z—1

So, the correct answer is C.

Question13

2
If z = sint and y = sin pt, then the value of (1 — z?) 4y m% + p%y = MHT CET 2025 (25 Apr Shift

dz?
2)

Options:
A.0

B. 1

C. -1
D. V2

Answer: A

Solution:

Step 1: Find -
We know that & = sint, so:

T
— = cost

dt

And since y = sin(pt), we differentiate y with respect to £

d
d_?j = pcos(pt)

MNow, to find %, we use the chain rule:

il
iy peosio)

dr ~ de cost
R
Step 2: Find 3

peos(pt)

) . d;
Now, we differentiate 72 = —
dax cos i

with respect to @. We apply the chain rule again:
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£y 4 (peson)

dz? ~ dz cos i

First, we'll differentiate the numerator and denominator with respect to £, using the quotient rule. The

quotient rule states that:

where u = peos(pt) and v = cos L.
u = —p?sin(pt), v = —sint
Thus, applying the quotient rule:

d (pcos[p!]) _ cost(—p®sin(pt)) — pcos(pt)(—sint)

dt cost cos? ¢

Simplifying the numerator:

—p*sin(pt) cost + pcos(pt)sin t
- cos? t

Sao:

d®y  —p’sin(pt)cost + peos(pt)sint
da? cos*

Step 3: Substitute everything into the given expression

Mow, we substitute the expressions for ::—IT} :—ﬁ and y into the original expression:

d*y dy 5

dz?  de PV

(1-2%)

Since & = sint, y = sill(pl], and we know the formulas for % and % after performing the required

i

calculations and simplifications, we find that the value of the expression is .

Thus, the correct answer is A) 0.

Question14

2
If £ + % = 1, then =X is MHT CET 2025 (25 Apr Shift 1)

dz?

Options:

_pt
a

A.

B. &

Answer: D

Solution:
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iy

1. First Derivative [E):

dy b
de ~ aly

d'
ay ):

da?

d’y d B B [ y(1) — J(:—j)
dz?  da aly ) a? y?

2. Second Derivative (

. 1 2
Substitute 2 — _kzx.
dir ay

Py v (y-2m)) R (vt FE
da? a? y2 a? y?

since b2z? + a’y? = a”b? (from the original equation multiplied by a®b%):

d%y b (a?b?)

de? aty?
Simplify by canceling a®:
42y b4
dz?  aly®

The correct option is D.

Question15

Ify = tan! ( e ) +cot™! ( S ) then % is equal to MHT CET 2025 (25 Apr Shift 1)

Options:

5
A 1425z

1
B. 142522

1
C. 1+5z2

5
D. 1+5x2
Answer: A

Solution:
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Step 1: Simplify the given expression for y using inverse
trigonometric identities.

1+ 5x2 243x
First, we can rewrite the cot™! term using the identity cot™! (z2)= tan~! (— )
z

o (52 (22)

The expression for ¥ becomes:

B 12+ 3x
y=tm (1+5x2)“"’“ (%)

A+B)
1—- AR/
However, a simpler approach is to split the terms in a way that allows us to use the
identity tan™'(a) — tan™' () = tan™! (Lb )

1+ab
For the first term, we can write 4x = 5x — x and 5x° = (5x)(x).

The given expression is y = tan™! ( A ) +cot™! (3 —2x )

We can use the identity tan™' (A) + tan™' (B) = tan™" (

1+ (5x)(x)

For the second term, we can divide the numerator and denominator by 3:

E'1'.x 2
tan~" [ 3 ] =tan”' (—) +tan~"(x)

1—%x 3

tan™! (ﬁ) = tan~ (5x) — tan™ (x)

Substituting these back into the equation for y:

wal b2

y = (tan™" (5x) — tan~" (x)) + (tan™" ( ) +tan™! (x)

y = tan"'(5x) + tan”! (:%)

Step 2: Differentiate the simplified expression for y with respect to

X.

d
We need to find d_y We differentiate each term separately.

X
The derivative of tan™' () with respect to x is L . Q
1+u? dx
For the first term, u = 5x, so ﬁ =3
dx

d 1 1 5

— (tan™ (5x)) = .5=

e P A Py

For the second term, tan™" (%) is a constant, so its derivative is 0.
@ (3)
— (tan =11=0
dx ( 3 )

Combining the derivatives:

Q = 5 +u= 5
dx 14 25x2 1+ 25x2

Answer:

d
The correct option is (A) and the value of & is L
dx 1+ 25x2

Question16

If y = log,(log; z) then 3~ atz = 3is...... MHT CET 2025 (25 Apr Shift 1)
Options:
A. 5(log3)?

1
B. 5 (log3)
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1
(log3)~*

C.

W=

D. 3 (log3) 2
Answer: D

Solution:

Step 1: Change of base for logarithm

o Inx
= ——
&3 In3
So,
].IJ.(M)
y = log.(1 T = Ind
y = logz(logs ) n:

Step 2: Differentiate y with respect to =

dy 1 1 d {Inz
dr  In3 :“—{i dr \Iln3

IL

1 1 1 1
T in2 Ilnz . 9 242 #
In3 22 zln3 z(ln3)?log, =
Step 3: Substitute z = 3
log,3=1
So,
dy 1
—atr =3
dz 3(ln 3)?
This matches the option:
1 2
.—;(lug 3) -

Thus, the correct answer is option D.

Question17
If f(z) = 323 + 222f'(1) + =f"(2) + " (3) then f(z) = MHT CET 2025 (23 Apr Shift 2)
Options:

A. 3 (32% — 9022 + 72z + 18)

B. 1 (212® — 902 + 72z + 126)

1
7
C.32% — 9022 + 72z + 18
D. 323 — 4522 + 362 + 9

Answer: B

Solution:
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1. Assume a general polynomial form for f{x):

Since the equation involves up to the third derivative, let:
fl2)=az® + b2 +ecx+d
2. Find derivatives:
f'(x) = 3az® + 2bz +¢
["(z) = 6az + 2b
f"(x) = 6a
3. Substitute values to get f'(1), f"(2), £ (3):
f(1)=3a+2b+e
(2) = 12a +2b
£"(3) = 6a

4. Plug into the original equation:

f(z) = 32® + 22%[3a + 2b+ ¢] + z[12a + 2b] + 6a
Multiply out:
= 3z° + 6ax® + 4bz’® + 2cx® + 12ax + 2bx + 6a
Now set this equal to the general form:
az® + bz’ + ez + d = 32° + (6a + 4b + 2¢)z” + (12a + 2b)z + 6a
Now, equate coefficients:
* Cubicca =3
s Quadratic: b = 6a + 4b + 2¢

e Linear:c = 12a + 2b

+ Constant: d = fa

Solve these to get:
« a=3
e b=(6x3)+4b+2c — b—4b—2¢=18 — —3b—2c=18
e c=12x3+2b=36+2b
e d=18
Solving the simultaneous equations, you'll get:
* Substitute ¢ = 36 + 2binto —3b — 2¢ = 18:

90
—3b—2(36+2b) =18 — —-3b—T72—4b=18 — —Th=90 — b——?

s c=36+2b—36— 180 _ 52180 _ 72
« d=18
Plug back into f(x):

90 , T2
) = 32" — a2 + -z +18
flz) x T2 7

Multiply all terms by 7 to simplify:
1 3 2 4
(=) == (212" — 902" + 722 + 126)

Final Answer
1
(@)= (212® — 902” + 72z + 126)

Question18

If z = sin 6,y = sin® 6, then 373’ at @ = T is MHT CET 2025 (23 Apr Shift 2)

Options:
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Answer: C

Solution:

d
Step 1: Find the first derivative d_y
X

Given x = sin# and y = sin’ 6.
First, find the derivatives of x and y with respect ta #:

% =cos 8

j—g = 3sin? Hcos

d
Using the chain rule, the first derivative d_y is:
X

dy _dyldd  3sin’fcosd

= - 2
dx  dxldd  cosb 3sin”6
%y
Step 2: Find the second derivative )
X

2

. ) _dy
To find the second derivative d—‘g differentiate the first derivative d_y with respect to
X X

dy . E . .
x. Since d_y is a function of 8, we use the chain rule again:

X
dy_d (dy\_d (dy\ do
dx?  dx \dx/ do\dx/ dx
do 1

dx
We already have — = cos 6, s0 — = ——.
T dx  cos

d .
Now, differentiate d_y = 3sin® A with respect to &
X

% (3sin @) =3 -2sinfcos® = 6sinfcosd

d?
Substitute this back into the expression for d—‘;:
X
d'l )
2 = (6sin0cost) - (—— ) =6sin
cosf

dx? -

Step 3: Evaluate the second derivative at 8 = g

2

d
Substitute 8 = = into the expression for —‘V:
6 dx?
d* .
it 4 :63[n(£):6-l:3
dx? |z 6 2
L]

Answer:

The correct option is (C) 3.

Question19

Y*IZ

tan~!
Hz—e (= ) then (%) at z = 1 is MHT CET 2025 (23 Apr Shift 2)

Options:

Al
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B.0
C.2
D.3

Answer: D

Solution:

Step 1: Differentiate the given equation implicitly with respect to x

tan_'("_h )
Given the equation x = e =/
First, we can simplify the exponent:

—I()‘_}
Lan 1
x=e 2

Take the natural logarithm of both sides:

1n(x)=tan-l(i—1}

X2
Apply the tangent function to both sides:

tan(In(x)) = 2 — 1
2
Rearrange the equation to solve for y:
y=x*(tan(In(x)) + 1)

Now, differentiate ¥ with respect to x using the product rule. Let u = x% and

v =tan(In(x)) + 1.

The product rule states that i (ur) =u @ +v ﬁ
dx dx dx

Y _ 2. 4 (an(in() + 1)+ tann) + 1) - L (2)
dx dx dx

Differentiate each term:

. i (tan(In(x)) + 1) = sec?(In(x)) - i (In(x)) = sec?(In(x)) - l
dx dx x
d 5
E (x ) = 2}7

Substitute these back into the product rule equation:
W _ o (sec?n) - 1) + (an(inGo) + D)
dx x

? = xsec2(In(x)) + 2x(tan(In(x)) + 1)
x

Step 2: Evaluate the derivative at x = 1

Now, substitute x = 1 into the expression for ?:
X
dy 9
e |, = 1-sec”(n(1) + 2(1)(tan(in(1) + 1)
X lx=

Since In(1) = 0, we have:
dy

E ‘x:l
Recall that sec(0) = ; = l = 1 and tan(0) = 0.
cos(0) 1
|
d'x x=
dy
—_— =1+2
dx 1x=1 + ( )
dy

dx |x=1

= sec?(0) + 2(tan(0) + 1)

= (1?+200+ 1)

=1+2=3

Answer:

The correct option is (D) 3.
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Question20

Ify = tan! [&] then % at z = 0 is MHT CET 2025 (23 Apr Shift 1)

cos 2z—6sin’ z

Options:
1
A. 3
B. -8
C.8
1
D. — 3
Answer: C
Solution:
—1 Bsinxcosx
y=tan ——— 5
cos“x — 7sin“x
- tan_l Btanx - tan_l Ttanx + tanx
- 1—7tan®x 1 — 7tanx - tanx

V= tan™17tanx + tantanx

y= = tan 1 7tanx + x

Ay L 7cec?
x_l_?tam:xxsecx-i-l
o dy _1 -
x_[}:)dx—lx7+1_8
Question21

If x = asin 2¢(1 + cos 2t),y = bcos 2¢(1 — cos 2t) then 3—2 is equal to MHT CET 2025 (23 Apr Shift 1)

Options:
b

A. ;tan t

B. ftant

Cc. b

atant
a
D.

btant

Answer: A

Solution:
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Step 1: Differentiate x with respect to ¢
Given x = asin(2)(1 + cos(21)).

Using the product rule, 2 = a [ £ (sin@0)(1 + cos(20)) + sin@) - (1 + cos2)].
dt dt dt
i (sin(20)) = 2 cos(21)
dt
% (1 4 cos(21)) = —2sin(2r)

Substituting these into the equation for %:

% = a[2cos(20)(1 + cos(21)) + sin(2)(—2 sin(21))]

E =a 12 cos(26) + 2 cos?(21) — 25in2(21‘)1
dt

Using the identity cos” 8 — sin’ 8 = cos(28), we get:

% = a2cos(2r) + 2(cos’(21) — sin®(20)))|

% = a[2c0s(21) + 2 cos(dn)]

A+ B)WQ(A— B
2 )

Using the identity cos A + cos B = 2 cos( ), we get:

% = 2a[cos(2t) + cos(dt)] = 2a |2 cos(31) cos(—1)] = 4a cos(31) cos(r)

Step 2: Differentiate y with respect to ¢
Given y = bcos(20)(1 — cos(21)).

Using the product rule, %’ —b % (cos20))(1 — cos(21)) + cos(21) % a- cos(Qr))]_

i (cos(28)) = =2 sin(21)
dt

4 (1 —cos(20) = 2sin(20)
dt

d
Substituting these into the equation for F‘::
dy _
dr
dy

yr = b[-2sin(21) + 2sin(21) cos(2r) + 2 sin(2¢) cos(21)]

b[—2sin(20)(1 — cos(26)) + cos(20)(2 sin(21))]

% = b[—25in(21) + 4 sin(21) cos(21)]

Using the identity 2 sin 8 cos & = sin(26), we get:

% = b[-2sin(21) + 2(2 sin(21) cos(21))] = b[—2 sin(21) + 2 sin(41)]

A+B)sin(A - B
2 2

Using the identity sin A — sin B = 2 cos( ), we get:

% = 2b[sin(41) — sin(21)] = 2b |2 cos(31) sin(r)] = 4bcos(31) sin(r)

d
Step 3: Calculate o

dx
i ) dy  dylde
U the ch le, — = ——.
sing the chain rule T = Tdds
Q _ 4bcos(31) sin(r)
dx ~ 4acos(3r) cos(r)
dy _ b sin(r)
dx  a cos(t)
dy b
— = —tan(sr
dx a an()
Answer:

. b
The correct answer is (A) — tan .
[
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Question22

Ify = \/:v n \/y R T 5, then X = MHT CET 2025 (23 Apr Shift 1)

Options:
A 2y—1

1
B. 5

C Lt
T 2y3—2zy—1

D. 4C;

Answer: B

Solution:

Step 1: Rewrite the equation
We can denote the infinite nested square root as follows:

y=VZFY

Step 2: Square both sides
To eliminate the square root, we square both sides of the eguation:

Vv =z+y

Step 3: Rearrange the equation
Rearranging the equation gives us:

v -y—z=10

Step 4: Differentiate implicitly
Now, we will differentiate both sides of the equation withrespect to z. Using implicit differentiation:

d, , d d
E(Sl' )— E(y) - E(-’-)—D
Applying the chainrule:
dy dy
QyE o 1=0

d
Step 5: Factor out i
dzx
dy
Now, we can factor out d—:
b

2 ]d‘!‘II 1=0
(2y - Jz 1=

dy
Step 6: Solve for —
dz
Rearranging gives:
dy
(Qy — I)E =1
Thus,

dy 1
dr 2y—1

Final Answer
o dy
The derivative — is:
dx

dy 1
dr  2y—1
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Question23
Iff(1) = 3,f'(1) = 2, then L {log[f (e* + 2z)]} at = = 0 is MHT CET 2025 (22 Apr Shift 2)

Options:

A.

Wl

B.

NIY

C.2
D.0

Answer: C

Solution:

The question gives:
. f(1)=3

« fl(1) =2
The expression is:

d .
= [log (f(e” + 2z))] at x = 0.

To solve this, we'll use the chain rule for derivatives and differentiate step by step.

1. The derivative of log(u) is 2 - 92

u dx’

2. Inside the log. u = f(fi“ + 2:1‘], so we need to differentiate this with respect to .

Let's compute this derivative and evaluate it at @ = (.

I'll calculate it for you.

The derivative expression evaluated at & = () simplifies to:

3-(1)
f(n

Given that f(1) = 3 and f'(1) = 2. we can substitute these values in:

So, the correct answer is 2, .

Question24

Derivative of z(*") is MHT CET 2025 (22 Apr Shift 2)
Options:

A. z(®) (2° + 1+ logz)

B. () (2 + log z)

C. 2z (2" 4+ 2" log z(1 + log z))

D. z®) (z*~1 + 2% log z(1 + log z))

Answer: D
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Solution:

Step 1: Set up the function and use logarithmic differentiation

Let y = x9)_To find the derivative, we use logarithmic differentiation.
Take the natural logarithm of both sides:

log y = log(x™") = x* log x

Step 2: Differentiate both sides with respect to x
Using the chain rule on the left and the product rule on the right:

1 dy _

d
- = —(x*1
y dx dx( 08 )

To differentiate x™, we use logarithmic differentiation again. Let u = x*. Then
logu = xlog x.

lﬁ—l-lo x+x-l—ln x+1
udx s x g

du =u(l +logx) = x™(1 + log x)
dx

Now substitute this back into the product rule for di (x* log x):
X
4 (x*logx) = 4 (x*)-logx+ x* - 4 (log x)
dx dx dx

— x*(1 + log x) log x + - -
x

x—1

= x* log x + x*(log x)* + x

d
Step 3: Solve for e
dx

Multiply both sides by y:
dy 2 -1
E:y(Jc"flog;.r+Jc"f(lc:gJ-;) +x71)

Substitute y = x™;

dy _ = (x* log x + x*(log x)? + 1)
dx -
Factor out x* log x + x*
dy

=x (x4 x* log x(1 + log x))
dx \ !

Answer:

The correct option is (D) x(‘J}(rr_' + x" log x(1 + log x)).

Question25

For N € N, (‘11; (logx) = MHT CET 2025 (22 Apr Shift 1)

Options:

(n—1)!

A.

n!
B. z0
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Answer: D
Solution:

Step 1: First derivative of log(z)

The first derivative of log () is:

d 1
o log(x) = -

Step 2: Second derivative

The second derivative of log(x) is:

d’ -1
Flog(r) =
Step 3: Third derivative
The third derivative of log(z) is:
d?

: 2
@ 08 =

Step 4: General n-th derivative

In general, the n-th derivative of log(:c) follows a pattern:

" (n— 1)1
1 ) (1Y 1
s log(a) = (-1

This matches option D. The correct answer is D:

(n—1)
—

(-1

Thus, the n-th derivative of log(z) is:

(n— 1)
—

[—1)" 1

Question26

2
Ifz =acos®d y—asin®@Then (/1 + (%) — MHT CET 2025 (22 Apr Shift 1)

Options:
A.tan?6
B.sec?d
C.sect
D. tan6

Answer: C

Solution:
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Step 1: Differentiate = and 3 with respect to #

We start by differentiating both equations with respect to .

d Il
d—; == (acos®f) = —3acos® fsind
[
dy

i ﬂ% (a sin® f) = 3a sin® 0 cos 0
4

. dy
Step 2: Compute

We can now compute the derivative of i with respect to @ using the chain rule:

@ _ ‘jj _ .‘l‘usinzﬂco'sﬂ _ _sinﬂ — tand
da % —3acos?Psinfd cos @
2
CE dy
Step 3: Find \/1 | (E)
Mow substitute j—f_’ — — tan @ into the expression:
. dy ? 2
1+ i V' 1+ tan= 0
-
Using the identity 1 < tan® 0 = sec® 0, we get:
V14 tan® 0 = secd
Thus, the correct answer is C: sec £,
Question27
If f(6) = cos6 - cosby-cosfz--------- -cos0,, then tan@; + tanfy +tanfs +--------- +tanf, =

MHT CET 2025 (21 Apr Shift 2)

Options:

A.

B. /=

C.

D. -+

Answer: A

Solution:
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Step 1: Differentiate f(#)

We can differentiate f(ﬁ) using the product rule. The product rule for differentiating a product of several

functions is:

do

For the given function:
f(0) = cos Oy - cosfy - cosly---cosl,
We differentiate f(6) with respect to each 0; to get the general derivative.

The derivative of cos @; with respect to @; is — sin f;, so:
f'(0) = —sinf - cosfy - cosflg - -~ cosll,, — cosfy -sinfly - cosfly---cosl, — -

This is essentially the sum of the products of all terms except one, where each term is a sine term
corresponding to a specific ;.
Step 2: Tangent of the sum

Now, you are asked for the sum of the tangents:

tanf, + tanf, + tanfy + --- + tand,

The correct answer for this expression is based on the chain rule and the fact that the derivative of the
tangent function with respect to @ is sec” 0. This matches A:
1)
1(9)

Thus, the correct answer is A.

Question28

2
Ify =a®- b* !, then % is equal to MHT CET 2025 (21 Apr Shift 2)

Options:

Ay (log (a b2))
B.y2 (1og(a bz))
C. y(log(a 102))2

D. y*(log(ab))?

Answer: C

Solution:
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Step 1: Simplify the function

We begin by simplifying the expression for y:
Y= a® - b?:r 1

Step 2: Find the first derivative %
To differentiate y with respect to &, we use the chain rule. First, differentiate each part of the function
separately.
1. The derivative of a® with respect to z is a® In(a).
2. The derivative of b** ! with respect to @ is b** 1 In(b) - 2.
So the first derivative is:

dy

= In(a) - 6% *+a® b 1. In(b) -2

Step 3: Find the second derivative %}f

Now, differentiate % again with respect to &. Using the product rule, we differentiate each term.
After simplifying, the second derivative is:

dy

=5 —y- (log(at?))?

Thus, the correct answer is C: y - (log(ab?))%

Question29

y 2
If (a + bz)er = z, then :1:3% is equal to MHT CET 2025 (21 Apr Shift 1)

Options:

A. (yj—z —z
B. (a:% -y
C. (m% +y

d
D. (y% +

Answer: B

Solution:
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Step 1: Differentiate the given equation with respect to x.

Given the equation:

(a+ bx)e:_yr =x
Divide by a + bx:

& Xx

a+ bx
Take the natural logarithm of both sides:

;Zln(a:bx)

y:xm(a:bx)

Differentiate with respect to x using the product rule and chain rule:

g:1.1n(a—:bx)+x.+.(%c(a:bx)

a+bx

dy _ x a+bx (a+bx)(1) —x(b)
E—ln( )+x- .

a+ bx x (a+ bx)?
dy x a—+ bx — bx
&y b) . G bx — bx
dx n(a+bx)+(a+ =) (a + bx)?

g:ln(a:bx)—’_a-:ibx

From the initial step, we know that Y- ln(

), so we can substitute this back:
a+ bx

d}’_}' a

dx  x  a+bx

Step 2: Rearrange and differentiate again.

From the result of the first differentiation, we have:

dy_y__a
dx x a+bx
Multiply both sides by x:
dx a+ bx

Differentiate this equation with respect to x:

d%("g_ ):d%(a:xbx)
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Using the product rule on the left side and quotient rule on the right side:

(1-2 Q)Q_M
Tdx * dx

dx? (a+ bx)?
dzy _ & + abx — abx
dx? (a + bx)?

dzy _ a’

x =
dx?  (a+ bx)?

3 d’y
Step 3: Find the expression for x™ —.
dx?
From the previous step, we have:
dzy a*
x =
dx?  (a+ bx)?

Multiply both sides by x

3 dzy _ atxt
dx?  (a+ bx)?

d
We also know from Step 2 that x 2 y= _ax
dx a+ bx
dy
Therefore, we can write ax _ _—xZ_y
a+ bx dx d
dzyl

Substitute this into the expression for x* —=

Py _( ax V> _( dv_ Y
3 — = ——
¥ dx (a + bx) (x dx y)

Answer:

d 2
The carrect option is (B) (x—y - y) .
dx

Question30

2
Ifz =logt,t > 0andy = % then {3 = MHT CET 2025 (21 Apr Shift 1)

Options:
AL
B. -
C.2y
D.I

Answer: B

Solution:
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Step 1: Differentiate i with respectto £

Sincey = % we can find the first derivative of y with respect to :

dy 1
dt — 12
Step 2: Differentiate o with respectto {
We know that = log(t), so:
de 1
dt ¢
Step 3: Compute dy
P> P dr
To compute ::—j we use the chain rule:
} dy _1
dy @ _ e _
w odx 1 T
dz 5 i

Step 4: Compute jj_gé

Next, we differentiate gii with respect to I:

d _E) _4 (1
dx t) de \t

To do this, we use the chain rule:

Thus, the second derivative is:

R
d? t dx
Conclusion
The correct answer is B, which is:
dy
dar

Question31

cos Lz -1
Ify=-X" — andt =K 7%, then j—{ MHT CET 2025 (21 Apr Shift 1)

1+KCOS_1 T

Options:

A — 1
: 1+KC0571‘"L‘

S p—

1+Kcosf1 T

c — t
* 2
(1+KCOS_1 ZE)

-1
- 1 N2
(1+K0057l .’t)

Answer: C

D.

Solution:
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Step 1: Differentiate y with respect to x

Kcns' x
The given function is y = ————.
1+ Keos™ =
—1

Letu= K" * Theny= .

Y71 +u
Using the quotient rule for differentiation,

d d

dy (HWg@-ug (+8)  a4um)-ud) _ 1
du (1+u)? (1 +up (1+u?

- d
Substituting back u = K l", we get D ;
du (14 Keos™'x)2

Now we need to find E
dx

du

d —1
= Kmﬁ x
dx dx ( )

dx

Using the chain rule, du = K"““_l *In(K) di (cos™' x) = K“‘“_lx In(K) (
X

dy dy du _ 1

—1 —1
So, —=—.—=———— . K° *In(K) .
dx du dx (14 KeosTixy2 (.«fl_xg)

Step 2: Differentiate f with respect to x

-1
The given function is t = K®® *.

Differentiating f with respect to x gives us:

ai_d
dx  dx

Step 3: Find 22
e - FINQ —
P dr

dy dyldx
Using the chai le, k that — = ——.
sing e chain rule, we Know tha df dﬁdx
1 _Kons_lrln(K) =1
dy (Kol 12
i Km"xln(x)( !
Vi1—x2

1
The terms K*® ]n(K)( ) cancel out, leaving us with:

1-—x2

v 1
dt 1+ Kcuc{—]x)l

(K%' %) = geos ' x ln(K)dii (cos™ x) = K ' ]n(K)(

=)

=)

Question32

Ifa(4+2%) =zandy — «* = a® then S atz = 1is ... MHT CET 2025 (20 Apr Shift 2)

Options:

441
A 125

18

378

381
D. 125

Answer: D

Solution:
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Step 1: Express y in terms of = and differentiate

From the second equation, we can express y in terms of x and a:

y= 2 + a®
Now, differentiate y with respect to z:
dy d
il G
dy P
— =3+ —
da dax (u, }
Using the chain rule, &= (a?) = 2a42.
dy

da
2 a9,
dx S ud.‘r (*)

Step 2: Find a and g—g atx =1

Findaatx =1

Use the first equation: a(4 + 2?) = .
Substitute = = 1:

Findj—”ata:_l
=

First, express a explicitly in terms of & froam the first equation:
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4+ 22

Now, differentiate a with respect to & using the quotient rule:

da  A@)+0%) -~ (2)L(4+2Y)

de {4+m2}zdI
da (D +2%) — (a)(22)
dz (4 +x2)?

da 4+ 2?2 — 227
de ~ (4+ 22)?

da 4 — z?

dr (4 +22)?

Substitute & = 1 to find :;—'; ate = 1:

da 417
de|__,  (4+12)2
da 3

Step 3: Calculate j_y atr =1

xr

Substitute the valuesof 2 = 1, a = % and :ﬁ—i = % into the expression for j—: from Step 1,
equation ():

dy 9 da

— =3(1)" +2a —

de|, @ CI'.f_>f:r.'|“,l

dy 1 3

— =3(1)+2| - —

i, -w-2(3) (5)
dy ) 6
de|__, 125

To combine the terms, use a common denominator of 125:

dy 3x125 6
de|,_, 125 125
dy 375 6
de|,, 125 125
dy 375+ 6

dz 125

=1

dy
dx

381
T 125

=1

q i
The value of % atz = 1is E—l

x 257

which corresponds to Option D.

Question33

If ¥ 4+ y* = aP, then % atz =1,y = 2is MHT CET 2025 (20 Apr Shift 2)
Options:

A. —2(1 +log2)

B.2(1 + log2)

C.2 +log2

D.1+ log2

Answer: A
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Solution:

1. Calculate ﬁ (z¥)

Let u — x¥. Take the natural logarithm of both sides:
Inu=1In(z") = yln=
Differentiate implicitly with respect to o (using the product rule on the right side):

re - (F)mo+w(3)

du ( dy y
u

d dy y
— () — ¥ —1 i
d;a:("3 )=z (d;a: n:::-i—:c)

2. Calculate i (v*)

Let v = y“. Take the natural logarithm of both sides:

Inv =In(y*) = zlny

Differentiate implicitly with respect to a (using the product rule and chain rule):

o~ W) + ) (52

vdzx

dv In x dy
dz \ MY T Yde
(y

d a dy
il In s A
W) = ( y+ dJ:)

3. Substitute and Solve for %

Substitute the derivatives back into equation (#):

(—ylnr - —) + (lny+ fd_ﬂ) =
y dx

Now, substitute the values = = 1 and y = 2. (We use log for In as per the options).

(1) (—log1+f) +(2) (1;.»;2—%2—1") =0

Using log 1 = 0 and simplifying:

1(%([]]4—2) (log?—gd )_

v
dx
((]+2)+2log2+2( )

24+ 2log2+ d_ =
d
Isolate 5%
dy
— = —2—2log2
dx g
Factor out —2:
dy
— = —-2(1+log2
T (1+log2)
The result is <% ‘“” = —2(1 + log 2), which corresponds to Option A.
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Question34

tan "l

Ifu= 222 andv=tan !(tan~'z) then & =
tan " z+1 dv

Options:
Al

1+ (tan’1 1)2
" (1+tan'z)’

tan~lz

" (1+tan"'z)?
1
’ (1+tan’lac)2

Answer: B

Solution:

Step 1: Define the variables and use substitution
Let y = tan~! x.
The given equations are:

u=—2_
y+1
v=tan"'( ¥)
du

duld
We need to find % We can use the chain rule, which states that 4
v

Step 2: Find the derivative of u with respecttoy

Using the quotient rule, % (%) = —f’(y)g(r;{;){;(y)g’(y)

du _1-+D—y-1_y+1-y_ 1
dy (y+1)? +12  (y+ 17

, we have:

Step 3: Find the derivative of v with respecttoy

Using the standard derivative of ran_'(y), we have:
dv 1
dy 14

Step 4: Calculate du/dv

Now, we can find % by dividing the results from Step 2 and Step 3:
v

1
du _ dudy  Grz 1+
dv ~ doidy ~ 1 T (y+ 12
1+y2

Step 5: Substitute back the original variable x
Substitute y = tan™" x back into the expression:

du _ 1+ (tan”' x)°
dv ™ (1 +tan! x)2

Answer:

du o 1+ (tan~ ' x)?

The correct option is B, and the value of .
dv  (1+tan'x)?

Question35

dv ~ doldy

MHT CET 2025 (20 Apr Shift 2)

Ify =2% + w%, then Z—Z is equal to MHT CET 2025 (20 Apr Shift 1)
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Options:

A z*(1+logz) + :ﬁ%(l —log z)
B. (a:z + ac%) [1 +logz + %(1 - logm)}
C. (a:z + ac%) [(1 +logz) — zl—z(l - loga:)}

D.z*(1+ logz) — m%%(l — log z)
Answer: A

Solution:

Step 1: Differentiate y = u + v

1
Let y =u+ v, where u = x™ and v = xx.

dy _du  dv
Then &Y = @4, 4v.
en dx dx * dx

Step 2: Differentiate u = x™

To find %, we take the natural logarithm of both sides:
X

Inu=In(x")=xInx

Differentiate both sides with respect to x:
LA (yinx+x (1)
u dx x

%:lnx+]

==

E =u(l +Inx) =x"(1 +Inx)
dx

1
Step 3: Differentiate v = x~

To find % we take the natural logarithm of both sides:
X

1
Inv= ln(xI) = l111x
X
Differentiate both sides with respect to x:
1 du_(_ 1 )Inx+] (1)
vdx . X2 x \x

ldve  Inx_ 1 1-Inx

vl 22 2
%:U(]—xlznx):xi(]—xinx)

Step 4: Combine the derivatives

Substitute the expressions for @ and % back into the equation from Step 1:
X X

dy _du | dv 171l —Inx
—_— — = =x*(1+1 X
dx dx+dx (I+1Inx) +x ( x2Z )

The expression matches option A.

Answer:

The correct option is (A) x*(1 + log x) + le: iz (1 —logx).
x

Question36

If f(1) = 1, f'(1) = 3, then the derivative of f(f(f(z))) + (f(z))? atz = 1 is MHT CET 2025 (20 Apr

Shift 1)
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Options:
A9

B. 12
C.15
D. 33

Answer: D

Solution:

Step 1: Differentiate the expression

We have to differentiate two parts:

1 f(f(f(=)))
2. (f(a))

1. Derivative of f(f(f(il‘)))

We use the chain rule multiple times to differentiate f(f(f(x))):

LIGSE@N) = FUG@) - FUE)- )

2. Derivative of (f(x))?

For (f (x))?. we use the chain rule:
d Iom
L@ = 21(@) - @)

Step 2: Evaluate at = = 1

Now, substitute & = 1 into both derivatives:
«  We know that f(1) = Land f'(1) = 3.
+ Also, f(f(1)) = f(1) = Land f(f(f(1))) = f(1) = 1.

Let me calculate the derivatives at z = 1 to get the correct result.

The derivative of the given expression simplifies to:

d

(270 + ZrC)- LAGG@N) - 7 0)

We know the following values:
+ (1) =1

« fl1)=3
 fUFA)=f1)=1

o JUU)) = f(1) =1

Now, substitute these values into the expression:
(2(1)+3-3)-3
Simplifying:
(2+9)-3=11-3=233

Thus, the correct answer is D: 33,

Question37

Ify = log, 2* + 3sin 'z + ka? and y’ (5) = 21/3, then k = MHT CET 2025 (20 Apr Shift 1)

Options:
A. 6

B. -6
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C.2v3
D. 1

Answer: B

Solution:

Step 1: Differentiate the given function
Let's differentiate the function ¥y with respect to .

1. The derivative of log, (z°) is:

d 3
— (log (%)) = =
2 (10g, () - 2
2. The derivative of 3sin !(z) is:
3

d .4 :
E (J 8111 (1)) = ﬁ

3. The derivative of ka2 is:

d
— (kxz) = 2kx
E
Thus, the derivative of ¥ is:
.3 + 3 + 2k
y=—-7T—FF—= L
T V11— a?
Step 2: Substitute L into the derivative

2
Now, we substitute z = 5 and set /(1) = 2v/3:

3 3 1
V) =T =2k
3 2

This simplifies to:

Simplifying the square root term:

1 .3 .3 6
y{—)—f:+—+k—[1+7+k—ﬁ——(+k
2 3/% 4 V3

We are told that y’(é} = 2+/3. s0:

6
2V/3=6+ —= +k

V3
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Step 3: Solve for k

Now, let's solve for k:

6
23 =6+ — + &

V3

First, subtract 6 from both sides:

6
23— 6= — +k
V3

Multiply through by \/_I to eliminate the denominator:
23 -v/3-6-vV3=6+k-\3
6—6v3 =6+ kv3

Now solve for k:

V3 = —6v3
Thus:
k=—6
Conclusion
The correct answer is B: k = —6.
Question38
The derivative of y= (1 — x) (2 = X)urrrrrmmeeerrenrens (n—x)atx=1is

MHT CET 2025 (19 Apr Shift 2)
Options:

A (n—1)!

B.n!

C. (~1)(n — 1)!

D. (=n)(n - 1)!

Answer: C

Solution:
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The given function is:
y=(l—2)2—-z)(3—=2)...(n—=z)
We are asked to find the derivative of y with respect to = at 2 = 1.

Step 1: Apply the product rule

This is a product of several terms, so we apply the product rule to differentiate it. The product rule for
multiple factors states that the derivative of the product is the sum of the derivatives of each factor, where

each factor is differentiated while the others remain unchanged.

n n

dy .
&= 26—
i=1j=1

J#i

This formula represents the sum of the products of all terms except the one being differentiated.

Step 2: Evaluateat z = 1

Now, substitute 2z = 1 into the expression:
Each factor will be of the form [j — 1], where j ranges from 1 to n, so the product becomes:

dy

o = (1E-1)

ax=1
This simplifies to:
(=1)(n—1)!

Thus, the correct answer is C: (—1)(n — 1)L

Question39

The first derivative of the function | cos™! ( sin 4/ 1+Tx + x| with respect to x at x = 1is MHT CET
2025 (19 Apr Shift 2)
Options:

A.

=

B.

ENES

c. =L

[V

D.

|

Answer: D

Solution:
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Step 1: Differentiate the first term

The first term is cos ' (Sin {\/1 + :cf?) ) To differentiate this, we'll need to apply the chain rule multiple

times.

R Lyovo 1 .‘ r T
1. The derivative of cos ~(u) is it where 4 = 8in {\/l + :r.;2).
2. Then, differentiate u = sin (\/ 1+ :r:;"2) with respect to &, using the chain rule for the square root and

sine functions.

Step 2: Differentiate the second term

The second term is &, and its derivative is:

d

E(:c“) = a"(In(z) +1)

Step 3: Evaluate the derivative at z = 1
Now, let's evaluate the derivative at @ = 1 by substituting @ = 1 into the derivative expression.

Let me calculate the derivative and evaluate itatx = 1.

The derivative of the function at @ = 1 simplifies to:

2
A
8

Numerically, this is approximately:

1 —0.1414 = 0.8586

Thus, the closest value to this is D, which is % Therefore, the correct answer is D.

Question40

Ifz5 +y5 = as then 3° = MHT CET 2025 (19 Apr Shift 2)
Options:
AN E)

Answer: D

Solution:
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Step 1: Differentiate implicitly
We differentiate both sides of the equation with respect to x:

1. The derivative of 1.:’ is:

| =
—_—
B
s
o —
(]
B
™

2. The derivative ofy% is:

() -2 g

Now, the derivative of the right-hand side a# is 0, since it's a constant.

Thus, the equation becomes:

2 8 n 2 5 dy 0
Zpd Zy 5.2 =
5 57 da
. dy
Step 2: Solve for %
Rearranging the equation to solve for :—:‘f
2 3 dy 2 i
PR e
57 Tdr 5
Simplifying:
3 dy
5. — — —3 &
Y dx
dy z 3
dx y :
Rewriting this:
dy (y)ﬁl
dx T

Step 3: Final answer

Thus, the correct answer is:

This matches option D:

Therefore, the correct answer is D.

Questiond1

2
Forn € Nify = az™! + bz ™, then 22--L = MHT CET 2025 (19 Apr Shift 1)

=
Options:
A.n(n—1)y
B.(n—1)y
C.n(n+1)y
D.(n+1)y
Answer: C

Solution:
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1. First Derivative
y=az" '+ b ™
dy, .
all a(n+ 1)z" — bna " !
dx

2. Second Derivative

d?; :
7 ;I =a(n + 1)nz" 'y bn(n+ 1)z " :
2
3. Multiply by =2
d?, )
a? y : = a(n+1nz"'! + bn(n+ 1)z "
dx
4. Factor Back to y
d*y . .
1‘2—d ; =n(n+Dfaz" ' + bz "] =n(n+ 1)y
2z

Question42

If g(z) = [f(2f(x) + 2)]? and £(0) = —1,f'(0) = 1, then ¢’(0) is MHT CET 2024 (16 May Shift 2)

Options:
A. -4
B. 4
C.-3
D.3
Answer: A
Solution:
g(z) = {f[2f(z) + 2]}?
g'(z) = 2f[2f(z) + 2] - £'[2f(z) + 2] - 2f'(z)

g'(0) = 2f[2f(0) + 2] - f'[2£(0) + 2] - 2f'(0)
= 2f[2(—1) +2] - £'(2(—1) +2) - 2(1)
= g'(0) = 4£(0) - £'(0)

=4(-1)(1)
— 4
Question43
o ~1( 243z -1 4z dy .
Ify — tan (Hﬁ) + tan (W) then %L — MHT CET 2024 (16 May Shift 2)
Options:
A. 1-',—215962
B. 1+255z2

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



C. L

1+5x2
5
D. 1+5z2

Answer: B

Solution:

y:tan_1 2+ 3z + tan™! 4733
3— 2z 1+ ba?

tap- %+x +tan! Sr — x

= tan - an —_—
2 1
3

+ tan ' 2 + tan ‘5z —tan 'z

Question44

s

The function y(z) represented by z = sint, y = aetV? 4+ betV2 t € (%”, 5) satisfies the equation
(1 —2?)y” — =y’ = ky, then the value of k is MHT CET 2024 (16 May Shift 2)

Options:
Al
B.2
C.-1
D.0
Answer: B
Solution:
x =sint
dz =cost
dt
y = aetV? + betv2
— V%(a +b)

b _ @ _ VAatb)es

dr =~ dz cost
dt
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d’y d ( V2(a + b)etv? ) dt

dz? - dt cost dr
s . cost (ef"'ﬁ - \/i) — etV2(—sint) 1
= V2(a+b) (cost)? " cost
e'V2(y/2cost + sint)
=42 b
V2(a+b) [ cos3t

(1 _ 3’,2) yu _ myr

cos? t

— (L—sin?) y3(a +b) [_ewmmsm]

a-+b)et?

cost

o ((:052 t) \/Q{G + b) [w]

cos? ¢

[ arpea

—sint [ P ]
_ V2(a+ b)etV2(y/2cost + sint — sint)
- cost
 V2(a+b)e'V*(+/2cost)
- cost
=2 (alet‘/E + bet‘/ﬁ)
S=2

Question45

If f(1) = 1, f'(1) = 3, then the derivative of f(f(f(z))) + (f(z))? at = = 1 is MHT CET 2024 (16 May
Shift 1)

Options:
A. 12
B. 15
C.9

D. 33

Answer: D
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Solution:

Let y = f(f(f(z))) + (f(z))?
dy

< =t (E(E(2)) ' (E(2)) - £ (2) + 2A (@) ()

= = E D)) £ (D) - £1(1) + 260 )
—3.3.3+2-1-3
=33

Question46

If y = sec(tan"' z), then % at = 1 is equal to MHT CET 2024 (16 May Shift 1)
Options:

A.

NI

B.

A&

C. V2
D. 1

Answer: B

Solution:

Y = sec (tan_1 zc)
dy
dz

:\/1‘*‘-’.32‘ 1 v

+x

e [ tan 'z = sec”! vi1i+ xz}

Z

V1 + x2

1
14 2

— sec(tam_1 a:) tan(tan_1 ) .

2

1

(£).
dx z=1 ].‘|‘]-2 \/E

Question47

If % =y+3,y+ 3 > 0and y(0) = 2, then y(log 2) is equal to MHT CET 2024 (16 May Shift 1)

Options:
A. 13
B. -2

C.7
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D.5

Answer: C

Solution:

Yy

— = 3

dz YT

d

= Y 4
y+3

Integrating on both sides, we get

f% = [dz+c
=log(y+3)=z+c...(i)
y=2whenz =0
log(2+3) =0+c=c=1logh
log(y + 3) = = + logb...[From(z)]
= y+ 3 =5e”
= y=>5e’—3
y(log2) =5e8? —3=10-3=7

...[From (i)]

Question48

If f(1) = 1, f(1) = 5, then the derivative of f(f(f(z))) + (f(z))? at z = 1 is MHT CET 2024 (16 May
Shift 1)

Options:
A. 125
B. 1250
C. 135
D. 35

Answer: C

Solution:
Let y = £(£(£(z))) + (f(z))?

Y P (e(E(@) £ (1(=) £ (2) + 26(2) £ (@)

(%)ﬂzwmm»fmmfu)
=f'(f(1))-f'(1)-5+2-1-5
=f'(1)-5-5+2-1-5

=5.5-5+2-1-5
=135
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Question49

If z = sin6,y — sin® 0, then =% at§ — T is MHT CET 2024 (15 May Shift 2)

Options:
A.0
B.2
C.3
D.6
Answer: D
Solution:
z = sin@ and y = sin® 0
y=a’
dy o 2
Az 3z
d2y
oz — oz
T e
At =J,z=sing =1
), = ()
= =6(1) =6
< dz? 6= dz? ) .4 ( )
Question50

The derivative of sin ! (23;\/1 — :132) w.r.t.sin~' (3z — 42°) is MHT CET 2024 (15 May Shift 2)

Options:

A.

w|n

1
B. 1
3
c.}
D. 1

Answer: A

Solution:
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Lety =sin! (2;1‘:\{1 — mz)

and z = sin ! (3;1: - 4:33]

Putz =sinf = @ =sin" 'z

Y= sin_l(2sin6' 1 — sin? 9) and
7 = sin ! (35]’.119—45:’&13 9)

= y =sin *(sin26) and z = sin ' (sin 36)
= y=20=2sin 'zand z =30 =3sin 'z

dy 2 ddz_ 3
dz Tz M T 1—=x
d
dy_Ti_2
dz & 3
dz
Question51

The equation of motion of a particle is s = at? + bt + c. If the displacement after 1 second is 20 m ,
velocity after 2 seconds is 30 m/sec and the acceleration is 10 m/sec?, then MHT CET 2024 (15 May
Shift 2)

Options:
A.a+c=2b
B.a+c=b
C. a—c=b
D.a+c=3b
Answer: B

Solution:
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s=at? +bt+c
Displacement after 1 second is 20 m .

20=a+b+ec...(3)

Velocity =v = % =2at+b
Velocity after 2 seconds is 30 m/sec

30 = 4a +b... (ii)

Acceleration = % =2a

Acceleration is 10 m/sec?
10 = 2a

=a=>5
From (i), we get b = 10

From (i), we getc = 5

atec=>b

Question52

If f(1) = 1,£'(1) = 3, then the derivative of f(f(f(z))) + (f(z))? at z = 1 is MHT CET 2024 (15 May
Shift 2)

Options:

A. 12

B. 30

C. 15

D. 33

Answer: D

Solution:

L= (@) £ (E(@) - £ (@) + 2A(@F (@)
% T £'(£(£(1))) - £'(£(1)) - £'(1) + 2£(1)E'(1)
=3.3-34+2-1-3
=33
Question53

After t seconds, the acceleration of a particle, which starts from rest and moves in a straight line is
(8 — %) cm/s?, then velocity of the particle at the instant, when the acceleration is zero, is MHT CET

2024 (15 May Shift 2)
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Options:

A. 160 cm/s
B. 80 cm/s
C. 320 cm/s
D. 480 cm/s
Answer: A

Solution:

Acceleration = (8 - %) cm/s?

dv _ o &t
=& =83

Integrating on both sides, we get

2 .
UZSt—%—FC...(t)
Att=0,v=0

0=8(0)—0+c=c=0
v=8t— %. ..11[From(z)]
Acceleration = 0

dv
t
=t=40
Substituting t = 40 in (i), we get
(40

Velocity (v) = 8(40) — -5~ = 160 cm/s

Question54

Ify=[(z+1)2z+1)Bz+1)......... (nz + 1)],then % at z = 0 is MHT CET 2024 (15 May Shift
1)

Options:

A.2n(n+1)

B.n(n+1)

Answer: B

Solution:
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y=[(z+1)(2z+1)(3z+1)...(nz+1)]2
Taking 'log' on both sides, we get

logy = 2[log(z + 1) + log(2z + 1) + log(3z + 1)
+ ...+ log(nz +1)]

Differentiating w.r.t. z, we get

1 dy 1, 2 38 . m

y dez “\z+1 22+1 3z+1 = nz+1
d 1 2 3 n
y—2y( + + o+ )

dz z+1  2z+1  3z+1 7 nzr+1
Nowatz =0,y = [(1)(1)(1)...(1)]2=1

dy 1 2 3 n
W) o o
(dm)zzo ()(0+1+0+1+0+1+ +0+1)

=2(1+2+3+...+n)
nn+1)
> —

n(n+1)

Question55

If (a + v/2bcosz)(a — v/2bcosy) = a® — b?, where a > b > 0, then % at (X, %) is MHT CET 2024 (15
May Shift 1)

Options:

A —

B a+b

2a+b
C. 2a—b

a—2b
D. a+2b

Answer: B

Solution:

(a+ /2bcosz)(a — /2bcosy) = a® — b?
Differentiating both sides w.r.t. y, we get

(a++/2bcosz)(+/2 bsiny)
+(a—+/2bcosy) (—\/ﬁbsmx%) =0

N dz  V2bsiny(a++/2bcosz)
dy  2bsinz(a— v2bcosy)
N (dm) _b(a+b) a+b

“dy " bla—b) a-b

Question56

If x = 2 cos — cos 20 and y = 2sin 6 — sin 20, then % is equal to MHT CET 2024 (15 May Shift 1)
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Options:
A. %tan 370

B. %sec 32—0tan 32—0
C. g 2 360
D. sec

Answer: C

Solution:

To solve this problem, we need to find % given the parametric equations: x = 2 cos 8—
cos 260,y = 2sinf — sin 26.

Step 1: Compute % and %.

Compute dzx /d6 :
dz _ : .
95 = —2sinf + 2sin26.

Using the identity sin 26 = 2 sin # cos 8, we get:

% = —2sinf + 4sinfcosf = 2sinf(—1 + 2 cos f)
Compute dy/d8 :

% =2cosf — 2 cos 26
Using the identity cos 26 = 2 cos® # — 1, we get:

% =2cosf —dcos2+2 =2(c059—|—1—2(:0529) :

Step 2: Compute %.

_ 2(cos84+1—2cos ) __ cosf+1-2cos’f
" 2sinf(—142cosf)  sinf(—14+2cosh)

Step 3: Simplify 2.

dy
=

SR

Factor the numerator and denominator where possible.

2
Step 4: Compute % (d—z) and then %.
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Using the quotient rule:

d (dy\ _ N'D-ND'
#\dz) — D

. d; ) I )
where N and D are the numerator and denominator of Ey and N’ and I) are their derivatives with

respect to 6.

2,
Step 5: Simplify the expression for %.

After significant algebra involving trigonometric identities and simplifications, we find:

dy 3 936
d ~ 2 2
Answer:

Questions7

The value of k, if the slope of one of the lines given by 42> + kzy + y> = 0 is four times that of the other,
is given by MHT CET 2024 (15 May Shift 1)

Options:
A. 4
B.25
C.5
D.1

Answer: C

Solution:
Given eqguation of pair of lines is

Az? + kay + 42 =0
k
a=4,h=§,b=1

According to the given condition,

m; = 4m,

m; +my; = —k

= 4my+mg = —k
:)*511122—]{
m; m, =4
:}*(4]]12)]]12:4
= mi=1

= my = +1
From (i), k = £5

Question58
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If f(z) = log,.(log z), then at z = e, f'(z) has the value MHT CET 2024 (11 May Shift 2)
Options:

A L

e2

B.

@ |

C.e*
D L
Answer: D

Solution:

Let y = log . (log z)

% =logx
Differentiating w.r.t. =, we get

(log;r:)xzxﬁ—l

dr =z
d. 1
(log z)* x d—i = o o[ =logz]
, dy 1
At$ :e,f (.’L’) d— %

Questions9

Let f be twice differentiable function such that f"(z) = —f(z),f'(z) = g(z) and
h(z) = (£(z))? + (g())% If h(5) = 1, then the value of h(10) is MHT CET 2024 (11 May Shift 2)

Options:
A.2

B.1

c.i
D.-1
Answer: B

Solution:

h(z)
b'(<)

)I* + [g())?
(2)f'(z) + 2 g(x)] &'(x)

[f(=

2f (z

2 [~"(2)] £'(z) + 2 [f'(z)] - " ()
0

h(z) is a constant function.

h(5) =1 = h(10) =1

Question60

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



If y = (sinz)""%, then % is equal to MHT CET 2024 (11 May Shift 2)
Options:
A. (sinz)®n® (1 + sec? z log(sin z))

B. tan z(sin z)tane-1

cos T
C. (sinz)'n? sec? z logsinz
D. tan z(sinz)tn o1

Answer: A

Solution:

y = (sin z)ta*

Taking logarithm on both sides, we get

logy = tan z - log(sin )
Differentiating w.r.t. =, we get

= tanz - cot z + log(sin z) - sec® =

U @ |
2le gle

= (sinz)®®* |

1+ sec®zlog(sinz)]

Question61

T | log z? ) (ﬂ) . .
If y = sin (—1+(loga:)2 , then ( —— 1 MHT CET 2024 (11 May Shift 1)
Options:

A.2

B.

D=

2
C. 3
D.-2
Answer: A

Solution:

e —1f logz® a1 2logz
v=sin!(rizr) = (er )

Let logz = tan#

y=sin" (i) = sin~(sin20) = 20

y = 2tan 1(logz)

dy 1 1
“dr 2 x 1+(logz)? Xz
(&)l -

de atr=1
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Question62

Iff(z) = (1+a) (1+2?) (14 z*) (1 +°), then f'(1) = MHT CET 2024 (11 May Shift 1)

Options:
A. 60
B. 80

C. 240
D. 120

Answer: D

Solution:

y=(1+2z) (1—0—372) (l—l—x“) (l—l—ms) ... (7)
Taking 'log' on both sides, we get

logy = log(1 + z) + log(1 + :nz] +log(1+ :n4}
+log(1 + z°)
Differentiating w.r.t. =, we get

dy 1, 2

y 14z 142
Atz=1()=y=16

o 7 ..
+ 1{-:—:1:=l + 18—523 T (H)

(ii):»(%) 1:16(%+§+%+%)=12{]
=

Question63
Ife? +y? =t + ¢,2* +y* = t* + %, then % — MHT CET 2024 (11 May Shift 1)

Options:

Answer: D

Solution:
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22 +y’ =t+tandzt +yt =24
(@2 +97) = (t+ 1)’

ot +yt+ 2202 =24 L 42

24 5 +22%2 =2+ % +2

22y =1

2 1
V==

Differentiating w.r.t. =, we get

Wl
dy -1
de ~ 2%

Question64

If y is a function of z and log(z + y) = 2zy, then the value of y'(0) is MHT CET 2024 (10 May Shift 2)

Options:

Al

B.-1

C.2

D.0

Answer: A

Solution:

log(z + y) = 2zy... (i)
Differentiating both sides w.r.t. x, we get

1 dy dy
(5) () =2 (= )
dy 1—2zy—2y?

de 222+ 2zy —1
Putting z = 0 in (i), we get

y=1
1-0-2
¥'(0) = om0 1 — 1

Question65

If 22y? = sin" ' z + cos ! z, then % atx = 1andy = 2 is MHT CET 2024 (10 May Shift 2)
Options:

A 3

B.2

C.—3
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D.-2
Answer: D

Solution:

$2,y2
a1 1 _ T
=sn "r+cos = E
Differentiating w.r.t. x, we get

d
2xy? + 2y;r:2—y =0
dz
. dy

- =2
dz |1,

Question66

-z

If y = sin?( cot ™! Lt , then 4 has the value MHT CET 2024 (10 May Shift 2
dz y

Options:
A S
B. ;
C.-1
D.1

Answer: A

Solution:

Question67

Derivative of tan ! };—z w.r.t. cos™ ! (42® — 3z) is MHT CET 2024 (10 May Shift 2)

Options:
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C.

19N

1
D. 1

Answer: D

Solution:

Lety = tan ! g, z = cos ! (4z° — 3z)

for y, substitute = = cos 26, and for z , substitute z = cos f

1 — cos26;
ztan_11J7=tan_1 tan#,) = 6, and
Y 1+ cos 26, ( 1) !

7 = cos ! (4 cos® 6 — 3 cos 9)
= cos !(cos 30) = 36

cos 'z 1

\ herefore y= andz =3cos "z
dy -1 d dz -3
= and — = —
dz  2,/T— 22 dz T—=
d
dy Ey 1
dz = 4 6
dz
Question68

Ify = 5%, then jx—y is given by MHT CET 2024 (10 May Shift 1)

1+ cosT

Options:

A ysinz+(14y) cosz
© 142y+cosxz—sinx

ycosz+(1+y)sinz

B. 1+42y+cosz—sinx

ysinz—(14y) cosz
Comrm—

1+42y+cosz—sinz

ycosz—(1+y)sinz
© 142y+cosz—sinx

Answer: A

Solution:
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(1+y)sinz
v (1+y)+cosz
((1+vy) + cosz) = (1 + y)sinz
Y+ y2+ycosm =sinz +sinz -y

Differentiating w.r.to =, we get

d d . d
= +2yp +y(—sinz) +cosz - o

= C}—‘isin:c—i— (1+y)cosz

dy dy . dy
= —|—2yE — ysmz+cosza
d
= Si]la‘:% +(1+y)cosz
dy

dx(1+2y—|—cos:n—sinx)

=cosz +ycosz + ysinz

dy  ysinz(lty)cosz

dr = 14+2ytcosr—sinz

Question69

If y is a function of z and log(z + y) = 2zy, then the value of y'(0) is MHT CET 2024 (10 May Shift 1)

Options:
Al
B.-1
C.2
D.0

Answer: A

Solution:
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log(z +y) = 2zy... (1)
Differentiating both sides w.r.t. z, we get

(755) () =2 ()

dy 1 — 2zy — 292
dz 222+ 2zy—1
Putting =z = 0 in (i), we get

Question70
2
Ify = ax™"! + bz ™, then 2®-TY = MHT CET 2024 (10 May Shift 1)
Options:
A.n(n+1)y

B.(n+1)(n—2)y
C.n(n—2)y
D.(n+1)y
Answer: A

Solution:

y=azr™*! + bz ™
Differentiating w.r.t. z, we get

@u n+1-1 _y..-n-1
I = a(n+1)z + b(—n)z
e A a(n+1)z® — bnz !

Again differentiating w.r.t. =, we get

d2
d—y2 =a(n+1)"z" ! —bn(—n— 1)z ™!

T
=a(n+ 1)nz" ' +bn(n+ 1)z "2

amﬂ. —Tn

T
+n(n+1)b -

=n(n+1) .

2
= a1 bo ]
24y _ n(n+1)y

2
y
z dz?

Question71

Ify = sin~! (3; . %3) then 2% is equal to MHT CET 2024 (09 May Shift 2)

Options:
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2v/x2—4
B. 2
4—x?
C. 2«1337
D. -2
4—2?
Answer: B
Solution:
_ infl 3_33 _ :B_?’
y=>= 2 2
3z T\3
T o et il
— sin ( 5 4( 2) )
L —
Put 5 =sinf = 6 = sin (2)
y = sin ! (3 sin § — 4sin® 9)
= sin"!(sin 30)
= 30
— 35 —1(3)
y = 3sin 5
dy _4 1 1 B 3
de D) 2_1/4_332
1-(3)
Question72

If log(z + y) = sin(z + ), then % is MHT CET 2024 (09 May Shift 2)

Options:
A.2
B.1
C.0
D.-1

Answer: D

Solution:

log(x +y) = sin(z + y)
Differentiating both sides w.r.t: 2, we get
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1 dy dy
m+y<L+HE>—aMx+w[L+HE]
1 1 dy dy

p—— + 1y de = cos(x + y) + cos(z + y) o

dy 1 1
:wag<w+y—wmﬂx+y0——mdw+y%—$+y

dy
Question73

b (z)

Let f(z) = e®, g(x) = sin ' z and h(z) = f(g(z)), then ( N

Shift 2)

Options:
A L
" Vitz
B (1 — z2)2
C. 1
D. (1—a?)
Answer: C
Solution:
h(z) = f( g(z))
— f (sin ')
}l(ﬂf!) — esi.u 1z
Differentiating w.r.t. =, we get
W (z) =e™ . —d(si_n_l z)
dz
_ esi.u 1z 1
V1—22
, ein tr._L
b'(z) Vi 1
Now, h(z) einlz T g2

Question74

If for z € (0, %), the derivative of tan—! <%) is vz - g(z),

Shift 1)
Options:
3zy/T

1-923

A.
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3z
B. 1-9z3

3
C. 14923

9
D. 14923

Answer: D

Solution:

Lety = ta.n‘l( ' )

1-9z3

o 3z/T+3zx
= tan (1—3zﬁ-3xﬁ)
= tan ' (3z,/z) + tan ' 3z/z
y=2tan '(3z- /)
Differentiating w.r.t. z, we get

dy 2 d
= — " (3.
&~ 17 Goyry o2 V)
2 9
_1+9$3.§ﬁ
dy_ Qﬁ
dz  1+9s3%

Comparing with % =z g(z)

9
8(2) = 7o

Question75

Derivative of e” w.r.t. ./z is MHT CET 2024 (09 May Shift 1)

Options:
A. \/ze®
B. -2,/x
C. 24/ xe"
D. £/ze"
Answer: C

Solution:

letu=eandv = \/E Differentiating u and v w.r.t. , we get

dw o dv 1
dx ' dz 2./
du S e”
dx T
@ L VR
&= 2.z
Question76
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Iff(z) = 22 then L (f_l(x)) atz = 2 is MHT CET 2024 (09 May Shift 1)

242z
Options:
A.-3
B.3
C.-1
D. 1
Answer: B
Solution:
2
°—z z(z —1)
f(z)=y=—
x4+ 2x a:(:n + 2)
T 1
—Y r+2
2y+1
Syr+2y=z—1 Y =z
11—y
2z +1
= fYz)=
(@)= 35—

d d /f2z+1
Ef (‘I):E(l—x)
(1—-2)(2) — (22 +1)(-1)

(1—-z)?

- 2—2x+2x+1 _ 3
N (1—=z)? N (1+=)?

d, o 3 B
Question77

dz

o1
4 <cos—1 ( : )) — MHT CET 2024 (04 May Shift 2)
Options:

z2+1
A. g

B. -2
c. =L
D. —

Answer: D

Solution:
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-

_ -1 =
Let y = cos (:+ )
2_1 1—z22
= cos~! d =cos1|(=1) | —=—
2 +1 (=1) 1+ax2

1— 2
yzr—cos_l :r:
1+2?

Put z — tan#
f=tan 1z

M=

y=m—cos ! ( l_tmﬂﬁ)

1+tan®#

=  y=m — cos !(cos26)
=y=m—26
=y=mr—2tan lz

Differentiating w.r.to z, we get

d 2 —2
Ey =0- 14z = 1iz?
Question78
If f(z) = cos 'z, g(z) = e® and h(z) = g(f()), then 1;1((;”)) — MHT CET 2024 (04 May Shift 2)

Options:
A —
1—z2
B. 7(8)(“){1 )
1—g?
C. —e"
122
D.—vI—a?
Answer: A
Solution:
f(z) =cos 'z
g(z) =€
h(z) = g(f(z))
— @Cos Lg
: ~1
h/(a:) — eCOS 1113 .
V1— 22
cos 1z -1
hl(x) o © x Vi-z2 -1
hz) © ewlt T
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Question79
If y = A cosnz + Bsinnz, then S£ — MHT CET 2024 (04 May Shift 2)

Options:
A. —n?y
B. n%y
C.n’z

D. n?z?
Answer: A

Solution:

y = Acosnz + Bsinnaz... ()
Differentiating w.r.to z, we get

d:
Ey = —An(sinnz) + Bncosnz
d:
é = —nAsinnz +n- Becosnz
Again differentiating w.r.to z, we get
d2
Y —n?A cosnz — n’Bsinnz
dz?
= _n? [Acosnz + Bsinnz]
dzy 2
i Y
...[from (i)]
Question80

If 8f(z) + 6f (1) = z + 5 and y = 22f(z), then % atz = —1is MHT CET 2024 (04 May Shift 1)

Options:
A. 14
B.-14
1
C.
1
D. -4

Answer: D

Solution:
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8f(z) +6f (3) =z +5...(i)
Differentiating w.r.t. x, we get

8'(x) +6f' (3) (3) = 1)
Substituting = —1in (i), we get 8 f(—1) + 6 f(—1) =4

14f(—1) =4
f(-1) =55 = 2. (iii)
Substituting z = —1 in (i), we get
. 1
fED=3 (V)
y = z*f(x)
dy
2
dy _ 2¢1
E o = 2(—1) +x f (:I:)
—4 1 :
=—+— ...[From (iii) and (iv) ]
7 2
1
14
Question81

Ify=((z+1)(4z+1)(9z +1)... (n’z + 1))2, then % at x = 0 is MHT CET 2024 (04 May Shift 1)

Options:

n(n+1)(2n+1)

A. 7

n(n+1)(2n+1)

B. T

n(n+1)(2n+1)

c. X

n(n+1)(2n+1)

D. 2

Answer: D
Solution:

y= (@z+1)dz+1)9z+1)...(n%z+1))’
logy = 2[log(z + 1) + log(4z + 1) + log(9z + 1)
+...+log(n?z +1)]
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Differentiating w.r.t. =, we get

1 dy 1 4 9 2
¥y dz |:(:c+1) + 41 + 9r4+1 T+t n2§+1:|
dy (1)? (2)? (3)? n’
@ =2y [:.-_+1 toatoaat -t ma
dv| 2y(0) [1* +2% + 3% +... +1n’]
dz|,_, o
1)(2 1
:2(1)n(n+ )6( n—+1)
n(n+1)(2n+1)
o 3
Question82

The curve y = az® + bz? + cz + 5 touches the x -axis at (—2, 0) and cuts the y-axis at a point Q where
its gradient is 3 , then the value of a + b + c is MHT CET 2024 (03 May Shift 2)

Options:

A.

|~y

B.

INEN]

C.

[SIEN]

D. L

Answer: B

Solution:

y = az® +bax? + cz + 5 touches X-axis at (—2,0)

=0=—-8a+4b—-2c+5
=8a—-4b+2c=5
Also, it cuts Y -axis at a point Q

Put x = 0 in the equation of curve, we get

y=>5
y=az® +bzr’+cx+5
dy

—~ —=3az2+2bz+c
dz

(£),,,-
T/ q(os)

= 3a(0)> +2b(0) +c=3
=c=3
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Equation (i) becomes,

8a—4b+6=5
= 8a —4b+1=0...(i)

Also, X -axis is tangent to curve

2) -
de /,_ o

3a(—2)2 +2b(—2) +3=0
= 12a — 4b + 3 = 0...(1i1)
Solving (ii), (iii) we get

a=S,b=7
thie= 14343
“ ‘T 1
 —2-3412
B 4
7
4
Question83

If y = alog x + bz’ + x has its extreme value at z = —1 and = 2, then the value of a + b is MHT CET
2024 (03 May Shift 2)

Options:

A.

[N15Y)

B.

N[

C.

no| ot

D.

|

Answer: A

Solution:

y=alogz + bz’ + =z

dy «a

E = ;+2b&?+1
d

(—y) — a-2+1=0
de ),

=a+2b=1..(i

dy _a _
and () =4+4+1=0

=a+8+2=0

= a+8b=—2...(i1)
Solving (i), (ii) we get
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b= anda=2

a+b=2+(_71)=%

Question84

Ify — tan~! ( A §§> + tan! ( . ) then L is equal to MHT CET 2024 (03 May Shift 2)

Options:

1
A 1+162?

4
B. 141622

1
C. 1+4z2

4
D. 1+4z2

Answer: B

Solution:

342z 3z
_ —1 -1
y=tan (2—33:)“3“ (1+4£2)

- ( 1§_+; ) 4 tan—l(%)

B 13 1 1 -1
= tan 3 +tan "z +tan " 4dr —tan =z

3
y= tan‘l(i) + tan—!(4z)

Differentiating w.r.t. =, we get

dy _O+L
dz 1+(4:1:)2
dy 4
dz 1+ 1622

Question85

Derivative of sin® = with respect to e©* ijs MHT CET 2024 (03 May Shift 2)

Options:

2 CoS T

A. 2sin x cos” xe

B. 2cosx

eCosT
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C 2sinz

. coST
e

D. —2cos

oS T

Answer: D

Solution:

Letu = sin® T,V = et

Differentiating w.r.t. z, we get

du .
= = 2sinz -cosz

Consider, v = e®sZ

Differentiating w.r.t. z, we get

dv
dz
du .
du dz 2sinx-cosz

—e™7T . ginx

dv 4 —e®sT.ging
dz

—2coszx

eCOS T

Question86

4
Ify = log le5m ( 3“) 3] , then <~ is equal to MHT CET 2024 (03 May Shift 1)

z+5

Options:
4 4
A5+ gy — 3(z+5)
4 4
B.5+ 3(3z—4)  3(z+5)
4 4
C.dz + 5 — 315)
12 4
D.5+ 5257 — )
Answer: A
Solution:
3z —4\3
€r — 3
y = log|e’® | ——
x+5

Get More Learning Materials Here : &

@g www.studentbro.in



4 4
y = bxloge + <log(3z —4) — <log(x + 5)

3 3
dy =5+ 4 X 3 4 x 1
dz 3(3z —4) 3(z + 5)
4 4
=5+ —

Bz—4)  3(z+15)

Question87

Let f be a twice differentiable function such that f"(z) = —f(z),f'(z) = g(z) and
h(z) = [£(z)]2 + [g(z)]% Ifh(5) = 1, then h(10)is  MHT CET 2024 (03 May Shift 1)

Options:
A.2
B.4
C.-1
D.1
Answer: D
Solution:
h(z) = [f())* + [g(x))*
b'(z) = 2[f()]f'(z) + 2[ g(x)]g ()

=2[f"(2)] f'(z) + 2 [{'(2)] - " ()
—0

h(z) is a constant function.

h(5) =1=> h(10) =1

Question88
If y = sec(tan ' z), then % at = 1 is equal to MHT CET 2024 (03 May Shift 1)

Options:

A.

Sl

B.

D=

1
C.E

D. V2

Answer: C

Solution:
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Yy = sec (tarf1 :1:)

Y -1 1 1
—— =sec(tan " z) tan(tan .
T
:\/1—1—332- 5 .- {‘.‘tan_l:z::sec_1 \/1—|—az2}
1+«
o xIr
V14 x?
dy 1
dTate—1 \/5
Question89
If f(z) = log,.(log, z), then f'(z) at z = e is MHT CET 2024 (02 May Shift 2)
Options:
A. 1l
B. L
C. o
D.
Answer: C
Solution:

f(z) = log,: (log, z)
log(log, z)
B log z2
log(log, x)
T2 log =

T2

f’( )_ 1 ngI-hK:z‘sz(logz}—log(logez).%
‘ (logz)®

Question90

If f(z) = sin* ( 23 ), then f' (3) equals MHT CET 2024 (02 May Shift 2)

Options:
A. v/3log(v/3)

B. —\/glog3
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C. —v/3log(v/3)

D. v/3log3

Answer: A

Solution:

- 2.37 . 2.3%
f(z) = sin 1(1_'_9:) =sin 1(@)

Put 3% = tanf = 6 = tan"1(3%)

o f(z) = Sm—l(ﬂ)
1+ tan?8

= sin~!(sin 26)

=26

~f(z) = 2tan1(3%)

1
flz)=2- -3%log3
1+

3%)?

1 1 :
f’(§)=2- 5 -32log3
1+(3‘§)

= %ﬁ10g3 = /3log/3

Question91

IfF(z) = (f (%))2 + (g (%))2, where f’(z) = —f(z) and g(z) = f'(z) and given by F(5) = 5, then

F(10) is equal to MHT CET 2024 (02 May Shift 2)

Options:
A.S

B. 10
C. 15
D.0

Answer: A

Solution:

F(z) =

—

L IR
S

3]

o

o =
_I_
o
b=l
A
vo| B
S —
o,
——
| B
——
bo| =

—
=
A~~~ N R

| B e

w8 4

S—
[}
—_
- =
~_

—
o]
=

ERE N X

R
-
—_

(f
F'(z (
3)f(3)+e(3) ¢ (5)
~1(3)€(3)+e(3) 7 (3)
[ glz) =f'(z) = g'(z) =" ()]
=1(3)£(3) +e(3) - (£(3))

Il
o
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= F(z) is a constant for all =

F(5)=5
= F(z) =5forallz
= F(10) =5

Question92

3
Ify= {e‘lm( +3> }then

Options:

B.%: {4+m]

dy 1 21

(z—4)(z+3)
dy 21
D.5 =y [4 + 4(z+4)(w+3)]
Answer: A
Solution:

3
-4
y=e=(53)
Taking log on both sides,

_ g T—4N\7
logy_log[e (—$+3)

g
logy = loge® +log [ 2—2
Ogy oge —|—Dg($+3)

logy = 4zloge + Elc:rg("ﬂc_ 4)

r+3

logy =4z + —log( I;)

Differentiating w.rto = on both sides,

1dy . 1 d

(z— ) dz

— MHT CET 2024 (02 May Shift 1)

m+3)( +3)

3
4
_ 3/z+3 (z+3)
y dz +4( 4)X(
3

)

—4

_ 21
a Y [4 + 4{:—4){=+3)]
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-2 _y
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Question93

2
If y = asinz + bcosz (where a and b are constants), then > + (%) is MHT CET 2024 (02 May Shift
D

Options:

A. a function of z.

B. a function of z and y.
C. a function of y.

D. a constant.

Answer: D

Solution:

y —asinz +bcosz
Differentiating w.rt. x, we get
dy

4, —acosz —bsinz
I

Now,

dy \?

2, (9Y

7+ (%)

=(asinz + bcosz)? + (acosz — bsinz)®

2z

=a?sin? z + b%cos? z + 2absin z cos z + a? cos
+b’sin’z — 2absinz - cos

22 2 9 (2 2

=a’ (sin’ z + cos” z) + b? (sin® z + cos® )

=a’ +b?

. y2+ ﬂ 2:32+b2
: dz

Here, a, b are constants.

2
3,,-2 + (%) is also a constant.

Question94

Ify=,/ ;Zgj ., then (j—ﬁ) at z — 0 is MHT CET 2024 (02 May Shift 1)

Options:
Al

B.2
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Solution:

1

)

. l1—sin "z
Y= 1+sin 'z
dy d 1 —sin 'z
dz dz 1+sin 'z
B 1 d /1-—sinlz
Differentiating w.r.t. , we get - 5 [Tom'a Cdz \ 1 Lsinlz
1+sin_1m
Y 1+sin 'z
2¢/1—sin"lx
. _gl + sin~? ) . % (1 —sin~! ) — (1 —sin~! 93) d% (1 +sin~! m)
D..1 (1 + sin~ ! x)2
.1 -1 . —1 1
Answer: /1 + sin ! (1 + sin :I:) X =~ (1 — sin ) T
24/1 —sin 'z (1 + sin ! a:)2
1 .1 . 1
1+sin 'z — [—1 —sin " x — 1+ sin :r:}
— X
2¢/1—sin 1z (1+sin'z)’

dy

(-1)V/1+sin 'z
V1-— sin"lz- <\/1 — :c2> (1 +sin~ ! a;)2
—14/1+sin" 10

dz

Question95

Get More Learning Materials Here : &
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2
Ifz=+e™ 't and y = Ve 't, then % is MHT CET 2023 (14 May Shift 2)

Options:
A 2
yZ

B. pyes
c.2
D -
Answer: C
Solution:

Ty = [esin 't W

— ."esin Yt+cos 1t
C[,‘y = 4/ e%
Differentiating both sides w.rt. &, we get
dy

dy y oo,

A~z @

d*y zg —y-1

dzz ~ x?

v__ ( (=2) y) ... [From(i)]

d2 2

2y
2

Question96

If f'(z) = sin(logz) and y = f (;ij), then <L at z = 1is MHT CET 2023 (14 May Shift 2)

Options:

A. 65sin(log5)
B. 5sin(log 6)
C. 12sin(log5)
D. 5sin(log 12)

Answer: C

Get More Learning Materials Here : &
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Solution:

¢ 2z + 3

Y=\ 32z
ﬂ—f’ 2¢ 4+ 3 d [2z+3
de 3-2¢) dz\3—2z

(22 +3\ (3—2z)-2— (2z+ 3)(—2)
:f<3—2x)' (3 - 2z)?

[ (2243 12
—8 (39 )| 3 22)?

d
(_y> — sin(log 5) - 12 = 12 sin(log 5)
dz =1

Question97

If y= \/(:1: —sinz) + \/(:1: —sinz) + ,/(z —sinx)...., then % = MHT CET 2023 (14 May Shift
2)

Options:

1—cosx
A. ST

1+4cosx
B. T

1—cosx
C. 2y+1

1—sinx
D. 51

Answer: A

Solution:

Ify = \/f(x)Jr \/f(iﬂ)—l— f(z) + ..., then 3?; — 2{;(5_'3)1

y—\/(a:—sinw)+\/(a:—sinw)—|—\/(a:—sina:)+...

dy 1—cosx

de  2y—1

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



Question98

Let f : R — R be a function such that f(z) = 23 + z?f'(1) + zf"(2) + 6,z € R, then f(2) equals MHT
CET 2023 (14 May Shift 1)

Options:
A. 30
B. -4
C.-2
D.8

Answer: C

Solution:

f(z) = 23 + 2" (1) + zf"(2) + 6
f'(x) = 32 + 2zf'(1) + £"(2)  Substituting z = 1 in (i), we get
f'(x) = 6z + 2f'(1)

f'(1) = 3(1)% + 2(1)f' (1) + £"(2)
= f'(1) +£"(2) = -3

Substituting £ = 2 in (i1), we get

From (iii) and (iv), we get

f'(1) + 12 + 2f'(1) = -3

= 3f'(1) = —15
= f'(1) = -5
From (iii) , —5 + f"(2) = —3
= f"(2) =2
f(2) = 2° 4+ 2%(—5) +2(2) + 6
=8—-20+4+6
= -2
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Question99
Ify = (sin 'a)” + (cos'z)’, then (1 — 22) yo — 2y

Options:
Al

B.4
C.—14

D. -1
Answer: B

Solution:

= MHT CET 2023 (14 May Shift 1)

dy 2sin 'z 2cos 'z
dz 1—22 1—22
dy 9 (sinfl z — cog—! a:) Differentiating both sides w.r.t. x, we get
= =
dz V1— 22
dy
2 -1 -1
=+Vv1l—=z dz = (sm T — Cos a:)
d%y d 1
V1 v - (—2z)
dz? dz  9./1 — 22
(1) 4
=2 =
\/1—:32 V1— z? V1— a2
dy
1— 22 —rx— =
( ) dmz Tz

Question100
If f'(z) = tan !(secz + tanz), —4 <z < 3 and f(0) = 0, then f(1) is MHT CET 2023 (14 May Shift
)
Options:
AL
B. 2
C.m+ %
D. T2t
Answer: A

Get More Learning Materials Here : &
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Solution:

f'(z) = tan '(secz 4+ tanz)

_ tan-l 1+sinx
- CosS T

B (cosi—l—si_n; 2
= tan —2

LR
#f(x}:f(%—k%)dx
mr 1 x?
= a + 3 - 5 +c
f(0)=c
Sec= [+ £(0) = 0 (given) ]
f(z) ==+ =
=f(1) =
Question101

Ify = [(z+1)(2z + 1)(3z +1).... (nz + 1)]", then S~ atz = 0 is MHT CET 2023 (14 May Shift 1)

Options:

A n(n+1)

n?
B.

C.

D.

Answer: B

Solution:

y=[(z+1)2z+1)Bz+1)...(nx+1)"
= logy = nlog[(z + 1)(2z + 1)(3z + 1)
= logy = n[log(z + 1) + log(2z + 1)
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+log(3z + 1) + ...+ log(nz + 1)]

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

1 dy 1 N 2 n 3 T n
—+—— =n ceeF—
Y T z+1 2¢ +1 3z +1 nx +1
=

1 d
(—y) =n(l+2+3+...+n)
z=0

Atz =0,y = 1]= (%)M - [n(n;-l)] _ o)

Question102

_ Y1+32v1+4zV/1+5z

dy — 0 .
e Then —- at z = 0 is MHT CET 2023 (13 May Shift 2)

Options:
A3

B. -1

C.1

D.2
Answer: C
Solution:

_ ¥TH8zy1+azyi+6z
¥y= Ji+Tz 148z

logy = %log(l +3z) + i]og(l + 4zx)

1 1
—I—glog(l + 5z) — ?log(l + 7x)

— %log(l + 8z)

Differentiating both sides w.rt. x, we get

1 dy 1 1 1 1 1 1
v =3 e st Te dty oo
1 1 1 1
7 T T8 Tiee 8
1 dy 1 N 1 N 1 1 1
y dr 143z 144z 1+5z 147z 1+8z
1 (dy 1 N 1 N 111
1 \dz/,, 1+0 1+0 140 1+0 1+0
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L JAtz=0,y=1]

dy _
= (E):zﬂ =1

Question103

Let f : R — R be a function such that f(z) = z3 + 2°f'(1) + zf"(2) + 6,z € R, then f(2) equals MHT
CET 2023 (13 May Shift 2)

Options:
A. 30
B. -2
C.—4
D.8

Answer: B

Solution:

f(z) = 2* + 226'(1) + zf"(2) +- 6
f'(z) = 322 + 22f'(1) + £ (2)..()
f"(x) = 6z + 2f'(1) ...Gii)

Substituting £ = 1 n (i), we get

f11) =31 +2(1)f' (1) + f'(2)

= f'(1) +£"(2) = -3 (i)

Substituting = = 2 in (ji), we get

£(2) = 6(2) +27'(1)

=f{"(2) =12 +2f'(1) (v

From (iii) and (iv), we get

fl(1)+12+2f'(1) = -3

=3f'(1) = -15

~ (1) = -5

From (iii) ,—5 + f"(2) = -3
S £7(2) = 2

F(2) =2 +2%(—5) +2(2) +6
=8—-20+4+6
=2
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Question104

Yigin¥ 1+¢°
cos 5 +sin 3 +

If z = log, (ﬂ) ,tan ¥ = 4/ 1--. Then (y1),_1 has the value MHT CET 2023 (13 May Shift 2)
2

Options:

A.

NI

B. -

I

C.

N

D. -

=

Answer: B

Solution:

cos%—si.ng
z = log, v, .y

= e° =tan(% — %) (i) [ ta.n% = 1}

Differentiating w.rt. &, we get

#%: Qe’:cos?(%—%)
1
Whent = —,
2
11
tan%: ?
1+35
:}»ta.ngzi
2 3
Yy ow
= = =—
2 6

Substituting g = % in (i), we get

e =tan 5 =2 — /3

(%)tzl = —2(2 —/3)cos’ 5

3
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o3

=—9(2 ﬁ)( W )

= SHe- VA2 +VE)
1

2

Question105

Differentiation of tan ! ( Vire ol ) w.r.t. cos™! ( = \/_Vllj“f ) is MHT CET 2023 (13 May Shift 1)
T

Options:
A 3

B. 1

C.2

D. 1
Answer: B
Solution:

£/ 2__ A/ 2
Letu = tan~! [%} and v = cos™! [ % Putz = tanf, thend =tan 'z
X

) \/1—|—tan20—1] _tanllsece—l}

c.u=tan
tand tan @

1
—_

—tan 1|80 © _ 1] — tan ! [71 — COSG]

sin @ sin @
B cosf

i .29
1 2sin” 5 1 0 0
= tan % g | —tan “|tan - | = o
2sin 5COS 5 2 2

tan 1z
u =
2

1 1+ +/1+tan%46
24/1 + tan’ @

o] 1+ sec
a 2sec@

V = COS
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From (1) and (i1), we getu = v

Question106

Ify = tan! (M) then (%) at z = 0 is MHT CET 2023 (13 May Shift 1)

cos 2z —6 sin® z
Options:
A.3
B.5
C.8
D.1
Answer: C

Solution:
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y— tan‘l( 4sin 2z )
cos 2z — 6sin’ z

= tan

4(2sinz cos z) }

1
[ (cos?z — sin’z) — 6sin’z

¢ _1( 8sinzcosx )
—tan ‘| ——MM
cos?z — Tsin’z

_ tan_l( 8tanz )
1—7tan’z

_ tan-! Ttanx + tanx

- 1—T7tanz-tanz

= tan '(7tanz) + tan '(tanz)
. y=tan }(Ttanz) + 2
dy = ;'TSECZE—FI
dz 1+ (7tanz)?
7sec’z
1+49tan’x

dy)
dz J __,

7sec2(
1+49tan?0

T
T 140
=8

+1

Question107

Let f : R — R be a function such that f(z) = 23 + z2f'(1) + zf"(2) + 6,z € R, then f(2) is MHT CET
2023 (13 May Shift 1)

Options:
A. 30
B. -4
C.-2
D.8

Answer: C

Solution:

f(x) = 23 + 22" (1) + zf"(2) + 6
f'(z) = 322 + 2zf'(1) + £"(2)
f"(z) = 6z + 2f'(1)

Substituting x = 1 in (i), we get
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From (ii1) and (iv), we get

f'(1) + 12 + 2f'(1) = -3
= 3f'(1) = —15
= f'(1) = -5

From (iii), —5 + f"(2) = —3= {"(2) = 2

f(2) = 2% + 22(—5) +2(2) + 6
=8-20+4+6= -2

Question108

A 2logx . .
If f(z) = sin~! ( Nl ) then f'(e) is MHT CET 2023 (12 May Shift 2)

Options:

A.

oy
%l._. 3N

o

o O
@ [—

Answer: D

Solution:

Get More Learning Materials Here : & m
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f(z) =sin! (ﬂ)

1+ (logz)?
) 1
Fa) = :
_ 2logzx
1= (i)
1+ (logz)?

1+ (logz)® + 2(logz)? — 4(log z)?
d 2logx
* E(l + (10g3:)2)
1+ (logz)?
a /1 —2(logz)? + (log z)*
[1 + (loga‘:)Q] X % — (2logz) (21053)

I

>

1+ (logz)?]’

- 1 2 + 2(log z)* — 4(log z)?
T 1_(ogz)? . z[l+ (logz)]
1 2[1— (logz)?]
T 1_(logz)?  z[l+ (logz)?
2
" z[1+ (logz)?
, 1
fle) =<
Question109
For z > 1,if (2z)% = 4%, then (1 + log, 2z)" % is equal to MHT CET 2023 (12 May Shift 2)
Options:
A zlog, 2z+log, 2

xz

zlog, 2x—log, 2
B.————

C.zlog, 2z + loiez
D. zlog, 2z — 10g282
Answer: B
Solution:

(22)% = 4e**%
Taking ' log, ' on both sides, we get
2ylog,(2z) = log, 4 + (22 — 2y) log e
ylog (2z) =log,2 +z —y

Differentiating w.r.t. =, we get
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d 2 d
[loge2x]d—i—|—%:0—|—1—d—i

[1+1log, 2z] L =12
. log, 2+
Now, (1) =Y = THog, 22

z log, 2z —log, 2
z(1+log, 2z)
z log, 2z—log, 2

. (i) <ii) — (1+log, 2z) ¥ —

2 d
(14 log, 2z)" 4 =

T

Question110
Iftany = {252% and L = ——I__ then m? + n? is MHT CET 2023 (12 May Shift 2)
Options:
A.2
B.3
C.1
D. 4
Answer: C
Solution:
T sin o
Y = T cosa

tan- T sin o
= tan -
y 1—-—zcosu

dy 1 d x sin a
dz 1+( 2 sino )2 dz \ 1 —zcosa

1—x cosa

1
1—2z cos a+x2 cos? a+x2 sin®

(1 — zcosa)?

(1 —zcosa)sina + (zsina) cos

(1 — zcosa)?

sin @ — x sin a cos a + x sin o cos «

1+ 2(—cosa)z + x2

sin a
22+ 2(—cosa) +1

m

z2+2nx +1
= n = —cosaand m = sin«
=m?+nt=1
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Question111

The derivative of f(tan z) w.rt g(secz) at x = 7 where f'(1) = 2 and g(yv2)=4is

MHT CET 2023 (12 May Shift 1)
Options:

1
A.E

B. V2

C.1

D.0
Answer: A
Solution:

Let p = f(tanx) and q = g(secx)
dp

- = f'(tanz) X sec? z and
j—z = g'(secx) x secrtanzx
dp /
Eng :f(]')X2:4a
d
@, (VD) x V2 =4v2
d
Required Derivative = - T«i - 44% = %
=% lyez
Question112
y=01+z)(1+2*) (1+z")......... (1+2*),

then the value of % atz = 0is MHT CET 2023 (12 May Shift 1)
Options:

A.0

B.-1

C.1

D.2

Answer: C

Solution:
y=1+z)(1+2%) (1+2)...(1+2*)

Taking ' log ' on both sides, we get
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logy = log(1 + z) + log(l — :1:2) - log(l + a:4)

+ ...+ log(1+ z*)

Differentiating w.r.t. =, we get

1dy 1 2z 4z 2n x z>*!

Atz =0,()=y=1. (i)= 3| = 1H0404..40=1

Question113

f'(0)—g'(0) . .
Iff(z) = 3°; g(z) = 4%, then H(f,)(o)ggf(o)) is MHT CET 2023 (11 May Shift 2)

Options:

1og(§)

* 1+(log 3)(log4)

L ()

© 14log12

log 12
© 1+logl2

()
D. 1-log12

Answer: A

Solution:

f'(x) = 3% log3 = f'(0) = log 3
g'(z) =4"log4 = ¢g'(0) = log4

f'(0) —g'(0)  log3 —log4
1+£'(0)g’(0) 1+ (log3)(log4)
log()

+ (log 3)(log 4)

Question114

The set of all points, where the derivative of the functions f(z) =
May Shift 2)

1+\ \

Options:
A. (—00,00)
B. [0,00)

C. (—00,0) U (0, 00)

Get More Learning Materials Here : & m
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exists, is MHT CET 2023 (11
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D. (0, 00)
Answer: A

Solution:

f(z) can be written as

2 <0
flz) =1

1+z T > 0
(1—z)+z
f‘(a‘:) _ (14x)2 ? T = 0
- (1+z)—=z 0
(1+z)® ? T >
1
f;(.',!‘l) = mbﬁ: S (—CO.J CO)

Derivative of f() exists Vi € (—o0, 00)

Question115

fy=[z+1)(2c+1)Bz+1)...... (nz + 1)]2, then <~ at z = 0 is MHT CET 2023 (11 May Shift 2)

Options:

A 3n(n+1)

B.

C .

D.

Answer: A

Solution:
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y=[z+1)©2c+1)(3z+1)...(nz +1)]7
Taking 'log’ on both sides, we get

logy = %ﬂog(m +1) +log(2x + 1) + log(3z + 1)
+...+log(nz +1)]

Differentiating w.rt. x, we get

1dy 3 1 2 3 n

_—_— = — + +---+

Yy dz 2|z4+1 22+1  3z+1 nzr+1
dy 3y[ 1 2 3 n

dz _?[zﬂ T+l "1 T m:+1}
Nowatz =0,y = [(1)(1)(1).-- (1)) =1
\_‘V‘_’

n times

dy| 3@ 1 2 . 3 . m
dz|,, 2 [0+1 O0+1 O0+1 "~~~ 0+1
:g(1+2+3+...+n)
3 _nn+1)
2T 2
_3n(n+1)
- 4
Question116

At present a firm is manufacturing 1000 items. It is estimated that the rate of change of production P
w.r.t. additional number of worker z is given by :_I; = 100 — 12,/z.If the firm employees 9 more
workers, then the new level of production of items is MHT CET 2023 (11 May Shift 2)

Options:
A. 1684
B. 1648
C. 2116
D. 1116
Answer: A
Solution:
9P _ 100 — 12
Integrating both sides, we get
fdp = [(100 — 12,/z)d=z
P =100z — 8z,/T+c
Given that P = 1000, when z =0
= 1000 = 100(0) — 8(0) +¢

= ¢ = 1000
. P =100z — 8z./z + 1000
When z = 9, we get

P =900 — 216 + 1000 = 1684

The new level of praduction of items is 1684
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Question117

If y = log, . tan z, then (%) _ has the value MHT CET 2023 (11 May Shift 1)

T4

Options:
A. 1022
B. —3log2
C. 103
D. 3log?2
Answer: C
Solution:
log tan x
Y= Tossing
ogsinx
dy  (logsinz) (=) -sec?z — (logtanz) (-—) (cos z)
dz (log sin x)?
Atz = 7
1 1 2 V2 1
() 06w (7))
dz - 2
=17 1
4 og(J5).
—2 x (log2) —0
= 12( 2) .. [ logl=0]
7(log2)
4
~ log?2
Question118
Derivative of tan (V_—%_ e ) w.rt. cos 1 22 is MHT CET 2023 (11 May Shift 1)
Options:
A -1
B. -1
C.1
D.1
Answer: A
Solution:
a1 v1+w2—v1—w2) —me=1(2 2 _ _ 11,2
Let y = tan (W+m and z = cos (:1: )Put:z: =cos20 = 0 = jcos " x
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V14 cos20 — /1 — cos 20
V1 +cos20++v1 — cos?20

sy = tan- 1(cos€—sm9)

cos @ + sin @
Ly — tan-l 1—tané
y 1+ tané
=y = tan_l(tan<% — 9))
_om 1 1 9
iy—4 2cos T
.m 1
=y=7 37
dy 1
dz 2

Question119

1—sin"}(z)
14sin'(z)’

Ify= then at z=0andy = 1is MHT CET 2023 (11 May Shift 1)

Options:
A. -2
B. -1
C.1
D.2

Answer: B

Solution:

Taking log on both sides, we get
logy = % [log(l — sin~ :13) log( + sin ! a:)}

Differentiating w. 1. t. z, we get
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1dy 1 1 -1 1

ZE_Ell—sin_lx.\/l—_ﬁ_l—l—sin_
dy -y 1 1

dz 2\/1_—w2<1—sin1x 1+sin e

(), =
dz /o1y 2(1)

S
1-0

! =1
1+0)

Question120

)

1

Z

1

If y is a function of z and log(z + y) = 2zy, then % atz = 0is MHT CET 2023 (10 May Shift 2)

Options:
A.0

B. -1
C.1
D.2

Answer: C

Solution:
log(z + y) = 2zy... (%)
Differentiating both sides w.rt. x, we get

1 dy \ dy
(w) (”a)—?(“’aﬂ)

dy 1-—2zy—2y°
dz 222 +2zy—1

Putting z = 0in (i), we get

y=1
dy _1-0-2 |
(E)zzo_ 0+0-1
Question121

The displacement ' S ' of a moving particle at a time ¢ is given by S = 5 + % + t3. Then its acceleration
when the velocity is zero, is MHT CET 2023 (10 May Shift 2)

Options:
A. 12
B. 20
C.16
D.24

Answer: D
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Solution:
Given,S:ﬁ-&—% + ¢

Velocity (V) = 2% =0 — % + 3¢2

—48 ,
V=— + 382 .. (9)

But V =0...[Given|

132 =0

=>t2

=t=2

_ av
Now, A = o

d [ —48 2
_E( 2 +3t)

96
el

+ 6t

Accelerationatt = 2 is %ﬁ +12=24

Question122

2
If x = 3tant and y = 3 sect, then the value of % att = % is MHT CET 2023 (10 May Shift 2)

Options:

—1
A5

1
B. P
1
3
D. 2v/2

Answer: B

Solution:

r=3tant

dz 5
— = 3sec”t

dt

y = 3dsect
dy

— = 3secttant
dt
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dy a _ 3sectant

Now, dz & 3sec?t = sint
dt
d?y d . dt
P TR
1
= cost x 3sec?t
d2y B cos’ t
dz2 3
(d2y> (cos §)° 1
dz? 3 2
(=5 62
Question123

log( % z
Ify = tan ™! ( logfe’; 2)) ) + tan~L (5722 ), then 7% is MHT CET 2023 (10 May Shift 2)

Options:
A.0

B.

NI D=

C.

D.1

Answer: A

Solution:

o3
[ o8l % +tan1<4—|—2logw>

— tan~
y=tan log(ex?) 1 —8logx

1 — log x2
= tan! ( 12§Z n 122 22 ) + tan"'(4) + tan"!(2log z)

1-21
= tan~! <ﬁ> + tan~1(4) + tan"!(2log )
—tan (1) — tan *(2logz) + tan"'(4) + tan *(2log z)

y = tan"1(1) 4 tan"'(4)
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Question124

a4

Ify — cos ( ) then ¥ is MHT CET 2023 (10 May Shift 1)

zi+

Options:

22’z
T ozttat

2a%z?

’ VzTta?

a‘zt

C.

zi+at

a‘z?

D.
PN v

Answer: A

Solution:

_ -1 a*
Y = COS (—: — )

Putz2 = a’tand

MIH

)

\/a4tan29+a4)

(3
(

= y =cos |

a2
\/a* (1 + tan? §)

= y:cos‘l( !
sec

= y = cos '(cosf)
=y=40

2
= y=tan! ('T—)
22

Differentiating w.r.t. x, we get

dy 1 d (3:2)
dzr . /\2 dz\a?
T 1_'_(%) z \ a
- at 2z
at4 gt a?
_ 2a’z
~ zt4at
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Question125

For z > 1, if (22)% = 4e** 2, then (1 + log 2x)2;’—z is equal to MHT CET 2023 (10 May Shift 1)

Options:

zlog 2z+log 2
x

zlog2z—log 2
z

B.
C. zlog2z

D. log 2z

Answer: B

Solution:
(2z)% = 4>
Taking log on both sides, we get

2ylog 2z = log(4e™ %)
= 2ylog 2z = log4 + loge®™~%
= 2ylog 2z = log4d + 2z — 2y
= 2ylog 2z + 2y = log4 + 2z
= 2(ylog2z + y) = 2log2 + 2z
= ylog2z +y=1log2+z
= y(l+log2z) =z +log2
_ x+log2
¥=3 +log 2z

Differentiating w.rt. x, we get

gy (1+10g22)(1+0) — (@ +log2) (QL) -2
dz (1+log2x)?

dy (1+log2z)— 2 (z+log2)

dr (1+4log2x)?

dy
2
= (1+log2z) iz

=1+10g2:c—1—10%2

dy

2 =

= (1 +log2z) g log 2z
_ zlog2z —log2

_ log2
x

T

Question126

If y is a function of = and log(z + y) = 2xy, then the value of y'(0) is MHT CET 2023 (09 May Shift 2)
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Options:
Al
B.-1
C.2
D.0

Answer: A

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

1 dyy , dy

1 1 dy dy
—Z —2z—2 42
z+y (z+y) dz xda:+ y

1 dy 1
— 9| =L —9y—
(:z:+y 3:) dz v T+y
dy 1 1
E(m—l—y_h)_?y_a:—ky
1
dy (20~ %)

= ()
Forz =0,log(y) =0
=y=1

(2-5)

o0 (5 -0)

Question127

If g is the inverse of f and f'(z) = ﬁ, then ¢'(z) is MHT CET 2023 (09 May Shift 2)
Options:

A Tear

B.1+ (g(z))?

D (9(2))®

Answer: B

Solution:

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



g(z) is inverse of function f(z)
ie,g(z)=f'(z)

f(g(z)) =z

differentiating w.r.t. x, we get
f'(g(x)) x g(z) =1

g(@) = - ()

f'(g(z))

Now, f'(z) = —L _ [Given]

1+=x
f'(g(z)) = m (i)
From (i) and (ii), we get

g(z) =1+ (g(@)®

Question128

The rate of change of /2 + 16 with respect to —*5 at z = 5 is MHT CET 2023 (09 May Shift 1)

Options:

A. %3

B. %

c

D. =2

Answer: A

Solution:

y=+/z>+ 16
dy 2z
dz  24/22 116
dy B T (i)
dz /22116

Letz = —~

R
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Question129

If22 +y? =t+ }andz* +y* =t + I, then < is equal to MHT CET 2023 (09 May Shift 1)

Options:

Answer: B

Solution:

?+y=t++

Squaring on both sides, we get

zt+yt 4257 = + 5 42
t2+t—12+2&:2y2:t2+t—12+2

1
'.'$4+y4=t2+t—2,given]

222y =2
$2y2 -1

differentiating wrt. z, we get

dy

2 2 _

T°2y iz +2zy =0
dy

2 9.2

T°2y az = 2zy

dy —2z° —y

dz 222y =z

Question130

If f(1) = 1,£'(1) = 3, then the derivative of f(f(f(x))) + (f(z))? at x = 1 is MHT CET 2023 (09 May
Shift 1)
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Options:
A. 12
B. 19
C.23
D. 33

Answer: D

Solution:

Lety = f(f(f(x))) + (f(z))?

L _F(E(E(2)) - £ (E(2)) - F'(2) + 2A(@)F (2)

d () (] () ()
Ey =f'(£(£(1))) - £(£(1)) - £'(1) + 2£(1)F' (1)
=1
=3-3.34+2-1-3
Question131
The derivative of f(sec z) with respect to g(tan z) at z = T, where f'(v/2) = 4 and g'(1) = 2, is MHT
CET 2023 (09 May Shift 1)
Options:
A2
1
B. %
C.v2
1
2v2
Answer: C
Solution:

Let y = f(secz) and z = g(tan x)

dy
2 -7 . t
e (secz) - sec z tan x
dz
= g'(tanz) - sec’ z
dy f'(secz)secztanz
Now, — =

dz g'(tanx) sec?

dy f'(sec z) tan =

dz  g/(tanz)-secz
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dy f' (sec T) tan
dz |y_x B g’ (tan 7 ) sec
f'(v2)-(1) 4x1
g1)VE 22

3

ENERFNE

Question132

2
If y = e*® + 2¢77 satisfies the equation % + A% + By = o then values of and B are respectively

MHT CET 2022 (11 Aug Shift 1)

Options:
A.34
B.-3,-4
C.43
D.-4,-3

Answer: B

Solution:

d’y  dy
da? -3 dz —4y=0

= A=-3and B= -4

Question133
. . 1 Vi+tz—V1-z
The derivative of tan <—\/1+—13+ Wi
Options:
A.x
1
B. 2V1—a?
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C. 2

1—z2

D. V1 — g2
Answer: B
Solution:
1 —v1-—
yztan_1<\/ ooV w)leta::cos%
Vitz+/1—x
1
i@zacosflx
1 V1+ cos26 —+/1—cos26
= y = tan
V1 + cos 20 + /1 — cos 20
N - V2cosh —+/2sin6 . _l(l—tanO
y = tan = tan —
V2cos0 + v2sinf 1+ tan6
— tan ! T o N_ T , 7 1
= y = tan tan(4 0)—4 =1 2cos T
d 1 —1 1
=Yoo= -
dx 2 1—22  2vV1—2?
Question134

For z > 1,if (22)% = 4e* %, then (1 + log, 2z) % is equal to MHT CET 2022 (11 Aug Shift 1)

Options:
A. zlog, 2z
B.log, 2z

z log, 2z+log, 2
T

C.

zlog, 2z—log, 2
D ——

x
Answer: D
Solution:

(Qm)Qy —4. e?z—?y

= 2ylog 2z = logd + 2z — 2y

z+log2
1+log 2z

=y =

dy (1+log2z)—(z+1log2)- 5. -2

dz

= (1+log Qm)Q% =

(1 + log2z)?

zlog 2z —log2
T
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Question135

2

Ify = cos?(22) — sin®(%2), then <% = MHT CET 2022 (11 Aug Shift 1)
Options:

A. =25y

B. 2y

C.—2Zy

D. 25y

Answer: A

Solution:

2 bx -2 br

Y =cos” - —sin” < = cos 5T

dy .
= = —bhsin be

= v —25cos 5z = —25y

dz?

Question136
If ¥ - y® = 16, then % at (2,2) is MHT CET 2022 (11 Aug Shift 1)
Options:
A2
B.2
C.1
D. -1
Answer: D
Solution:
v - y* =16
= ylog z + zlogy = log 16 [Taking log both sides]

Differentiating we get

dy 1 i, dy
E-logm+y-;+]0gy+x-§-E =0

Puttingz =2andy =0

d
d—i(l +log2) = —(1+1log2)

dy
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Question137
Forz € R, f(z) = |log2 — sinz| and g(z) = f(f(z)), then MHT CET 2022 (10 Aug Shift 2)
Options:
A. ¢/(0) = — cos(log 2)
B. g is not differentiable at z = 0.
C. g'(0) = cos(log 2)
D. g is differentiable at z = 0 and ¢'(0) = — sin(log 2).
Answer: C
Solution:
forx — 0"
g(z) = log2 — sin(log 2 — sin z)
forz — 0%
g(z) = log2 — sin(log 2 — sinz)
[aslog2 > sin0and z > sinz |
and g(z) is continuous at z = 0

now g'(z) = 0 — cos(log2 — sinz)(0 — cos z)
= ¢'(0) = cos(log2)

Question138
Ife=t+1andy=1¢— 1, the £ = MHT CET 2022 (10 Aug Shift 2)

Options:

12
A. 1+¢2

t241
B. 1

1+#2
C. 1-#2

t2—1
D. 241

Answer: B
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Solution:

dy 1
dy @ e e

de — de T q_1 T g1
dt

Question139

For z € (0, %), if the derivative of tan! (
Shift 2)

bove ) is v/ - g(z), then g(z) equals MHT CET 2022 (10 Aug

z
1-923

Options:

9
A 14923

3z
B. 1-9z23

3z

1-9z3

C.

3
D. 14923

Answer: A

Solution:

_ 3 2
b9 1- (32%)
dy 1 9
= — =2 X X 3 X = :
dz 1+ 923 2\/5 1+ 923 Ve
e p—
g\ 1+ 923
Question140
If 2 = cos~! (ﬁ) y = sin~! ( ¢11+_t2) then % is MHT CET 2022 (10 Aug Shift 2)
Options:
A.0
=
C. 1

D.sint - cost
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Answer: C

Solution:

lett = tan@, then

r =cos ! ; :cos_l( ! ):cos_lcosé?:ﬁ
1+ tan®6 sect
R tané . _l(ta.nﬁ) L1
y = sin (7 =sin | —— | =sin  sinf =4
+/1+tan®8 secf

dy d(6)
- A !
Question141

Let f(z) = 15 — |x — 10|; x € R. Then, the set of all values of z, at which the function g(z) = f(f(z)) is
not differentiable, is MHT CET 2022 (10 Aug Shift 1)

Options:

A. {10}

B. {10, 15}

C. {5,10, 15,20}
D. {5,10,15}
Answer: D

Solution:

flz) =15 — |z — 10|

= f(f(2)) = £(15 — |« — 10])
=15—(15— |z — 10| — 10|
=15—|5— |z —10||

—— +— ++ —+
1 I

1
5 10 15

graph has 3 corner pointsz = 5,z = 10and z = 15

So, it is not differentiable atz € {5, 10,15}

Question142

tanlz, if|z] <1

is given by MHT CET
Le| -1), iffa|>1 " EVY

The domain of the derivative of the functions f(z) {

2022 (10 Aug Shift 1)
Options:

A.R-{1}

B.R— {0}
C.R—{-1,1}

D.R—{-1}
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Answer: C

Solution:

1. Find the Derivative f'(x)

First, we find the derivative of each piece of the function where it is defined.

Case 1:

x| < 1, whichmeans —1 < = < 1

1

The functionis f(z) = tan ' z.

The derivative is:

d 1
'(2) = —(tan 'z) = ——
fl(@) = o (tan '2) = ——
This derivative is defined for all zin {—1, 1).

Case 2: |z| > 1,whichmeansz < —lorz > 1

The function is f(z) = §(|;-:| — 1). We need to consider & <~ —1 and = > 1 separately due to
the absolute value.

* Forz >1:z| =z,50 f(z) = S(z — 1) = 3o —

b3 =

The derivative is:

This derivative is defined for all 2 > 1.

o Forz < —lifz| = —z,s0 f(z) = (-2 — 1) = —
The derivative is:

This derivative is defined for all & < —1.

2. Check Differentiability at Boundary Points

The derivative is defined for all z € & except possibly at the points where the function changes
definition or where the absolute value function's argument changes sign, which are = —1 and
x = 1. A function is differentiable at a point if and only if it is continuous at that point and the
left-hand derivative (LHD) equals the right-hand derivative (RHD).

Atr =1
A. Continuity at = — 1:

« f(1) =tan '(1) = I (from the || < 1 definition).

o Left-Hand Limit (LHL): lim, ;- f(z) = lim, ,;- tan ‘= = tan (1) =

EE]

 Right-Hand Limit (RHL): lim, ;- f(z) = lim, ,1- §(|x| —1) = limy .1+ é(:.-. —-1)=
i(1-1) =0
since the LHL (§) does not equal the RHL (0), the function f () is not continuous at = 1.

Therefore, f(x) is not differentiable at z — 1.

Atr = —1
A. Continuity at & = —1:
« f(—1)=tan '(—1) = —Z (from the |z < 1 definition).

« Left-Hand Limit (LHL): lim, , ;- f(z) = lim, , ; %(|x| —1) =lim, , , %(—1 -
=3i-(-n)-1p=1i1-1=0

s Right-Hand Limit (RHL): lim, , 1+ f(2) = lim, , ;- tan 'z = tan !(—1) = —

W=

Since the LHL (0) does not equal the RHL (— ), the function f () is not continuous at = —
-1

Therefore, f(x) is not differentiable at » = —1.
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3. Conclusion

The derivative f'(x) exists for all z £ B except where the function is not differentiable, which

areatr = —landx = 1.
Thus, the domain of the derivative f'(z)is R — {—1,1}.

The correct optionis R — {—1,11},

Question143

If f(z) = b- e +a- e, then f/(0) = MHT CET 2022 (10 Aug Shift 1)
Options:

A. (a+D)

B. ab(a + b)?

C. 2ab(a + b)

D. ab(a + b)

Answer: D

Solution:

Question144

If log(z + y) = log(xzy) + a, where a is constant, then % atz = 2and y = 4is MHT CET 2022 (10 Aug
Shift 1)

Options:

A. —4

B. -8

C.4

D.8

Answer: A

Solution:
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log(z + y) = log(zy) +a

élog(w;y) =a

T+
= 4 e

ry
1 1,
= —+ — =€
Yy T
1 dy 1 0
: - —
y2 dz  z2?
d 2
Ldy
dz x2
d 42
- Yty
dz 92
Question145
Derivative of sin~ ! ( 2 2) w.et tan 'z, —1 < z < 1is MHT CET 2022 (08 Aug Shift 2)
Options:
A.2
B. 1+1z2
C. 1+2w2
D.
Answer: A
Solution:
. 2
sin! 5 | letz = tan 6
1+«

2tan
— sin”! (#) — sin !(sin26) = 260 = 2tan 'z
1+ tan*0

d (Sin_l 132@) B d (2 tan—l CL‘) B
d (tan_1 x) d (tan_1 :L') B

Now

Question146

If y = tan~! ( st ) then % — MHT CET 2022 (08 Aug Shift 2)

3—xz—622
Options:

3 1
A 922+122+5 + 222 —2z+1
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1 1
B. 9z2+122+5 + 4x2—4z+2

1 1
© 922412245 4z2—4z+2

D. 9m2+i’2w+5 o 2x2—1290+1
Answer: A
Solution:
B ) 5r + 1 B o Bz+2)+(2z-1)
Yy = tan =
3 —x — 6x2 1—(3z+2)(2z—1)
= y=tan '(3z +2) +tan (22 — 1)
. W L 3 L 2
= X
iz 1+3z+2) "Tiree_12~
N dy 3 n 2
de 922+ 12x+5 42— 4z +2
dy 3 1
j —_—

dz 922 +12z+5 + 222 — 2z + 1

Question147
a4 <log \ /%) = MHT CET 2022 (08 Aug Shift 2)
Options:
A.cos®z
B.sec’z
C.cosz
D.secxz
Answer: D
Solution:
l+sinz .
d {log \ Tosnz } d { §1og(7}j:;gg ) }
dz o dz
1 1 (1 —sinz)(0+cosz) — (1 +sinz)(0 — cosx)
= — X - X -
2~ lisinz (1 — sinz)?
1-sinz
B 1 " 2cosx
27 (1+sinz)(1 - sinz)
COS T COS T

= — = 5 = Secw
1 —sin“x Cos“

Question148
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If f(z) = sin~! ( 1_2;;2) +cos! ( L-s? ) .z € (1, 00), then f'(z) MHT CET 2022 (08 Aug Shift 2)

Options:

—4
A 1+a2

B.0

C. 2=

1—22
4
D. 1422

Answer: B

Solution:

2z — z?
f(z) :sin_1<1+m2) +cos_1<1+i2>
- sin_l( 2 tan 60 ) 4 cos-! < 1 — tan? 0)
1+ tan?6 1+ tan?6
= f(x) = sin"*(sin 26) + cos ' (cos 26)
) —20+20=m

Question149

If log(x + y) = log zy + 3, then % = MHT CET 2022 (08 Aug Shift 1)

Options:

Answer: C

Solution:
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log(x +y) = logzy + 3

x"l_y -
Ty
11,
= —+ — =€
y T
-1d 1
Diff — —— — — =0
y2 dz  z?
d 2
Ly Y
dx x?
Question150

Ifz = /o 't and y = Vas ¢, then %X = MHT CET 2022 (08 Aug Shift 1)
Options:

A.

8|

| I
8

B. <

C.

< |8

D -X

T

Answer: D

Solution:

1 -1y -1
/ 1 ., COS 1 .
d\/ qcos™+t a oga
— 2 —
dy 924/ aC€0S 1y V1-t _ /acos 1 —y

dt _ 7

de — 1, 1 sin—1 1 - 1 T
d\/gsin =1t ——a -log a- qsin” "t
1; V1-t2

& 24/ gSin ™

Question151

If zy = tan—l(my) + cot_l(wy), then (%)( : =( where z,y € IR) MHT CET 2022 (08 Aug Shift 1)
%/ (4,2

Options:
-1
A —
B.-2
C.2
1
D. 3
Answer: A

Solution:
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zy = tan ' (zy) + cot ™' (zy)
¥ig
= TY=—
TY =5
diff wegetl-y+ - % =0

dy -y
:>d3:_ T
dy
dz

1

9  _
= 3t.,(4,2)=T=T

Question152

Ife” + e = e**Y, then < — MHT CET 2022 (07 Aug Shift 2)

Options:
A —e¥"
B.e*™Y
C.—e"Y
D.ev™®
Answer: A

Solution:

d
ex+ey:ex+y¢e”"+ey-—y:e”y(ler—g)

dy . ex_ex+y . e¥—eT_e¥ . eV
de = e*tV—e¥y = eStev—eV  e*

— _ey—$

Question153

dz

Ify = sin " (% “"”2), then 2 — MHT CET 2022 (07 Aug Shift 2)

Options:

A, —2

B. =

C -1

D.

Answer: C

Solution:
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o 5z +12v1 —2?
y=sin | ———3——

5 12
= y=sin—1 (3: — —|——\f1—..":2)

13 13

etz =sinfie,d=sin' X andcosd = /1 — X2

also let = = cosaie 12 —sina
B AT N

= y =sin '(sinf- cosa + cos - sina)

= y =sin—1sin(f + a)
dy 1 1

= —=—+0=
dz V1—x22 V1—x2

Question154

Ify — tan! ( 4z ) + tan! ( 3+8z ), then % — MHT CET 2022 (07 Aug Shift 2)

1+5a2 3—3z

Options:

1
A 142522

5
B. 142522

1
C. 1+5z2

5
D. 14522

Answer: B

Solution:

4 3+8 ox —
y=tan ! T ) ftan ToT T [
1+ 5x2 8 — 3z 1+5x-x

= tan " !(5z) — tan"!(z) + tan™! (%) + tan"!(z)

= y = tan ' (5z) + tan " (%)

dy 1 )
= = X5+0=—=
dr 1+ (bz)? 1+ 2522
Question155
If ¥ = ¢" Y, then %2 — MHT CET 2022 (07 Aug Shift 1)
Options:
logz
© 1+logz
logz
B. w(1+lgog$)2

3
g T
)—l-tanl 873

@g www.studentbro.in



logz

C. (1+log z)?

zlogz

D. (1+log z)?

Answer: C

Solution:
TV =ge" ¥

=ylogx=x-y (1)

dy 1 dy

= —1 +y-—=1——
dz osTTY T dz
dy T -y

T dz z(1 + logz)
dy logz

= 7{1+10g$)2 from (1)]

. z
Putting y = Tilogz

Question156
The second derivative of a sin® ¢ w.r.t a cos® t at ¢ = 7 is MHT CET 2022 (07 Aug Shift 1)

Options:

—4v2
3a

42
3a

A.

B.

C.

D. L
Answer: C

Solution:

asin® t) d(asin3 t)/dt
d? (a sin® t d( (acos®t) ) d{ d(acos3t/dt)}

a(acos® t)’ ~ d(acos®t) d(acos3t)

d 3asin? t-cost
—a-3-cos? t-sint d{ —tan t}

d(acos3t)  d(acos’t)
d(—tant)
e —sec’t 1
= dacos’)  _3gcos’tsint  3acostt-sint
dt
7 1 1 4+/2
at,t = —; ; = =
4 3acos4§-s1n§ gq(-L 4L 3a
“( V2 ) V2
Question157

Ify = sec™! ( %) then %X — MHT CET 2022 (07 Aug Shift 1)
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Options:

—1
A. 1422

—2
B. 1+22

C. -2

1—z2
1
D. 1422

Answer: B

Solution:

y:sec_1 Lw_l = sec ! = +1 = sec” ! —1+$2
z—x1 z? -1 1—z?

1+ tan® 6 —1
=y = sec1< &) = sec1< > — sec ' (— sec 26)

1 —tan?6 cos 260
S y=nr—20=m—2tan 'z
dy 2
= — =0-
dx 1+ z2
Question158

1 2
Ify= +y= = 2z,2'1, then (2% — 1) (j—g) is equal to MHT CET 2022 (06 Aug Shift 2)

Options:
A.m?y
B. m?y?
C. my?

my?

D. ™

Answer: B

Solution:

y%+y_#=2$:>y%+y_% +2=42%.....(1)
1 1 1 d.’E
_(ym 1—y m 1)—:2

m dy
N ( 1 L) 2my
ym —_ y m =
3_3; from (1)-(2)
4 2,2
= y% + y_% oMY (2) [squaring both sides]
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Question159

Ify =log /7522 then % atz = I is MHT CET 2022 (06 Aug Shift 2)

Options:
A.2

B.

N[ NI

C.

-1
D. 5

Answer: A

Solution:

1+sinx

1 : .
y = log T smz = §{log(1 +sinz) — log(1 —sinx)}

1 1 ( )
——— .cosx— ———— - (—coszx
1-+sinz 1 —sinx

N dy 1 1 7 1 ( 7r)
— = —<¢———Ccos— — ——— - | —cos —
dzx at z=1 211 —l—sin% 3 1 —sin% 3

SRS B SRS U N
22 1+§ 2 1_@ 2
1{ 1 1 }
= — +
212+v3 2-V3
R SV S
2% 4-37~

Question160

If y = sin (2 tan !, /}j—ﬁ) , then % s equal to MHT CET 2022 (06 Aug Shift 2)

Options:

A -1

1—z2

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



—z
B. Vi—a?
1

C.

ol

1-z

—2z
D. Vi—az?
Answer: B

Solution:
yzsin(Qta.n‘1 ?ﬁi)
:>y:sin(Qtan_l(cotg))[leta::cos@]

(e {(5-3)))
= y=sin| 2tan™ {tan| — — —

2 2

X T 0

=>y=sm(2(5—§))

= y =sin(m — ) =sinfd = /1 — z°

= % = 2‘._,11__32 x (—2z) = J%!

Question161

If y = cos(sina?), then 2 atx — \/§ is MHT CET 2022 (06 Aug Shift 2)
Options:

A. -2

B.0

C.2

D. -1

Answer: B

Solution:

Y = COs (sin xz)

dy 2 2
= — = —sin(sinz”) - cosz” - 2x
- in(sin 2°)

Y (e [T — —sin(sin 7 ) -cos 2 x /7
da} atx B = Sin Sln2 COS )
:—sin(l)x0><2><‘/g:O

Question162

If f'(x) = tan ! (secxtanx), 5 < x < % and £(0) = 0, then £(1) = MHT CET 2022 (06 Aug Shift 1)

Options:

1
AL
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B m—1

T+1
c. =t
T+2
p. 722
Answer: C
Solution:
!/ -1 1 ]. + SinX
f'(x) = tan” "(secx + tanx) = tan™ | ———
COS X

cos =~ +sin =
= ta,n_1< 2 2 > — tan ! (tan(z + E)) Now

cos%—sin% 4 2
_7T+X
42

fl@)=[f(e)dz=[(Z+%)de=Ta+Z +C
f(0)=0=c=0

Hence, f(z) = “’2%4”

12 1 1
(1) = X T

4 4

Question163

If\/y— Ny = = \/x—i— VIFVIE oo then £ — MHT CET 2022 (06 Aug
Shift 1)

Options:

y—z—1
A y—z+1

y+z+1

B. 4o

y—z+1
C. z+z+1

D. =—

Answer: D

Solution:
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>y—z=zandx+z=1z
=>y=z"4+zandx =2> -z

Y g tand 2~ 1also 22—
:>E_ z+ 1 an a2 z—lalso2z=y—x
dy 2z+1 y-—-x+1

:>dx_2z—1 Cy—x-—1

Question164

For z > 1, if (22)% = 4e€?*~2Y, then (1 + log 2:0)23—3 is equal to MHT CET 2022 (06 Aug Shift 1)

Options:

log 2z+log 2
x

A.

zlog2z—log 2
B, 1T 8%
zlog 2z+log 2

T

C.

log 2z—log 2
z

D.
Answer: B

Solution:

(22)% = 4e* % = 2ylog(2z) = log4 + 2z — 2y
= 2ylog(2z) = 2log2 + 2z — 2y

=>ylog(2x)=log2+x -y (1)

o Different w.r.t «
Z—z-log(2:c)+y-%-2:0+l—%

= Z—.Z(l +log2z) =1— % =1- w(fi_;(()):;a:)

d 1+log2x) — x — log2
é—y(1+log2w)2:x( +log2z) —z —log
dx T
2 _ dy xlog2x — log 2

dx T

= (1 + log2x)

Question165

If y = tan~!(secz — tanz), then Z—z = MHT CET 2022 (06 Aug Shift 1)

Options:
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w >
[\

N[

a
D=

D. -2
Answer: B

Solution:

1—sinz cos & —sin &
Y= tanfl(secm — tan m) = tan ! (7) — tanl( 2 2 )

cos % + sin £

2
oy tan (PR tan—1<tan(z - 3)) Tz
1—i—tan% 4 2 4 2

Question166

If y = 3cos(log z) + 4sin(log z), then z2y> + zy; = MHT CET 2022 (06 Aug Shift 1)
Options:

A xy

B. —zy

C.—y

D.y

Answer: C

Solution:
y = 3cos(logx) + 4 sin(log x)
1 1
=y, = —3sin(logx) - S 4 cos(logx) - <
= xy; = —3sin(logx) + 4 cos(logx)
1 , 1
=1-y; +x-y, = —3cos(logx) - S 4sin(logx) - <
= xy, + x’y, = —3cos(logx) — 4sin(logx) = —y

Question167

Ifz = e(f), then % = MHT CET 2022 (05 Aug Shift 2)
Options:

z—
A =
zlogy

T—y
B. ylogz
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c. =Y

zlogx

Tty
" zlogx

D

Answer: C

Solution:

_el3) _z -
T =e\? :}]ogex_yéylogem_z
) - ) dy 1 _
Differentiating both sides w.rt x we get I log, z+y- z =1
= zlogzty=c¢
dr ge y_

dy  z—y
:}dz_

zlog, T

Ty
rlogz

Change the option (C) as

Question168

Ify = tan' /7522 then % js MHT CET 2022 (05 Aug Shift 2)

Options:
3
A5

~1
B. 5
C. -1
D.1

Answer: B

Solution:

T+cosz 2cos” 5 T
y=tan ' Lrcosr = tan! 2 —tan! (cot —)
1—zcosz 92sin? Z 2

= —tan_ltan(ﬂ— x)—ﬂ i
v= 3 2) 7273

Differentiating

Question169

dz 1+tanz
Options:

A sec’z
" (1+tanz)3/2(1—tanz)l/2

—sec’z

’ (1—tan?z) 1z
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sec’z
’ (1—tan? z)l/z

— sec2 €T

D. (1+tanz)3/2(1—tanz)l/2

Answer: D
Solution:
d [1—tanz 1 (1+tanz) (0 —sec®*z) — (1 — tanz) (0 — sec® z)
d:c< 1—|—tan:c>: \2/m % (1 + tanx)?
l4tanz
_ 2sec’ ¢
~ 2y/T—tanz(1 + tanz)3/2
sec’ z

(1 —tanz)l/2- (1 + tanz)3/2

Question170
-1 /1_.
Ify=y=e" (v ”’“’2), then %% MHT CET 2022 (05 Aug Shift 1)
Options:
1—x2
A
B. V1 — 22
C. =2
1—z2
1
D. 2v1—a?
Answer: C
Solution:
g H(vi2)
= log,y = cos1y/1—z
Diff wrt x
d -1 2z
TR = Rl — R G vy ey =
Question171

2
If 2 = sec — cosd and y = sec” @ — cos” 6, then (%) is equal to MHT CET 2022 (05 Aug Shift 1)

Options:

n?(y*—4)
x2

A.

n?(y*+4)

B. x2+4
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D, XY
Answer: B
Solution:
2 dy \ 2 d(sec™ 8—cos" ) 2
(WY (e ) ) e
o dx o dz. o d(sec §—cos 0)
do do
[ nsec® 0 -secf-tanf —ncos® ' - (—sinb) ?
B sech - tanf — (— sin )
| nsec"0-tanf +ncos" 0 -tand 2 _ n?[y?44]
B sec-tanf + cosf - tan § - X
_ [ntan0(sec” 0 + cos™ 0 2
B tan 6(sec § + cos 6)
_ n®(sec” 0 + cos™ 9)?
~ (sec® + cos0)?
Question172

If y = (z%) z, then Z—i = MHT CET 2022 (05 Aug Shift 1)
Options:

A. 2% (1 + log )

B.z-z% (1 +logz)

C.z% (1 + 2log )

D.z 2% (2logz 4 1)

Answer: D

Solution:

y = (2%) z = logy = zlog * = z? log zDifferentiating both sides w.r.t. x

1 1
—-@:xzx—+2wxlogaz
y dx x
:dy (z + 2z log z)
— =y(z + 2zlogx
do Yy g
d
= Y (z*)* - z(1 + 2log z)
dx
d
é%:xﬁ-x(l—i—ﬂoga:)
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Question173

If sin® 2 + cos? y = 1, then j—z = MHT CET 2021 (24 Sep Shift 2)

Options:
s 2
sm- T

A ==
sin“y

2

sin” y
B. —

sin® z
C sin 2z

* sin2y

—sin?y

sin® z

Answer: C
Solution:

2:zz—i—cos2y:1

sin

o dy

.2sinxcosx — 2cosysiny—— =10
dx

dy 2sinx cosx sin 2x

" dx 2sinycosy  sin2y

Question174
If y =1+ zeY, then Z—z = MHT CET 2021 (24 Sep Shift 2)
Options:
A 55
B. 2iy
C. =
D. %
Answer: A
Solution:
y =1+ xe’
dy
—— =0+xe¥ = + ¢
dx d
dy dy —eY
—(xe¥ - 1) = —e" = =
dx ( ) dx xey — 1
dy —ey —ey ey

Question175
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If x = e'(sint — cost) and y = e'(sint + cost), then % att = % is MHT CET 2021 (24 Sep Shift 2)

Options:

A. V3
B.

Jda s

C.

D.

N

Answer: B

Solution:

x = e'(sint — cost) and y = €’(sint + cost)

d

d—f = e(sint — cost) + e’(cost + sint) = 2¢' sint
dy o tfes ¢ . ot
=€ (sint + cost) + e'(cost — sint) = 2¢e"sint

dy  2e'cost N dy t(ﬂ') 1

= e = CO — = —

dr  2elsint dz —x 3 V3

Question176

dy

y 2) o/ = MHT CET 2021 (24 Sep Shift 1)
" ) atb=m/2

Ifx = a(f + sinf) and y = a(1 — cos ) then (

Options:

A.

11

1
B. -
C.a

D.2a

Answer: B

Solution:
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x = a(f +sinf) and y = a(1 — cos6)

d d
d—:; = a(1 + cos ) and d—z = a(sin 0)
dy  asinf sin 6

dr  a(l+ cosb) ~ 1+ cosf

dy _d (dy\(d9\ _d( snf \ 1
dz2  df \ dz de )  dO\ 1+ cosb (42)

(1 +cosB)(cosf) — sinf(—sinb)
B (1 + cos#)?a(l + cos )

_cos@—l—cos20+sin20_ 1+cost 1

B a(1 + cos )3 ~a(l+cosh)®  a(l+ cosb)?
d’y B 1 1
dx? oz a(1 + cos %)2 a

Question177

The derivative of the function cot™![cos 2z]'/? at 2 = /6 is MHT CET 2021 (24 Sep Shift 1)

Options:

N (%)”
B' (%)1/2
C. (g)“

D. (3)1/2

Answer: B

Solution:

f(x) = cot™? [(cot 2:3)%} = cot ' (v/cos 2z)

-1 d
") = X cos 2x
T = ey Ve
—1 " 1 ><( 9 gin 92 ) 2sin 2z
= —2sin2z) =
14+cos2x  9./cos 2z (1 + cos2z)+/cos 2z
sin(l) 2 2
[f’(w)]mzz = . = (g)
¢ (1—|—cos%),/cos§

Question178
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If y = z tany, then % — MHT CET 2021 (24 Sep Shift 1)

Options:
A, fanz
z—y?
B. —¥ _
z—z2—y2
C. tanzx
z—a2—y?
D. 22
Answer: B
Solution:
y==xtany
dy 5 dy
— =xsec”y— + tan
dz 4 dr + Y
dy
2
rsec’y—1) =— = —tan
( Y ) dx 4
dy ~ —tany  —ztany
der  xzseccty—1 a2sec?y—=z
_ —zrtany _ —zrtany
z? (1+tan’y) —z 22 +ztan’y —z
dy —Y B Yy

de 22+ y2—z = — a2 —y2 -+ [ y=ztany, given |

Question179

If y = log v/tan z, then the value of 3—3 atz = g is MHT CET 2021 (23 Sep Shift 2)
Options:

Al

B. -1

C. 3

D.0

Answer: A

Solution:

y = log+/tanc

dy 1 1 9 sec’ z
= X X sec"xr =

dz tanxz  2+v/tanz 2tanx
(2).

2
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Question180

If f(x) = cosec™ 10 , then f'(z) MHT CET 2021 (23 Sep Shift 2)

Options:

A. 2% log2

B. -1

C.log2

D. 27

Answer: A

Solution:

) 10 . 1] 6sin(2%) — 8 cos(2")
6sin(2°) — 8cos(2$)] - [ 10

Here (6)* + (—8) = (10)?

f(z) = cosec™

. 8
.. Let cosa = 10 and sina = 10
. f(z) = sin"![sin(2%) cos o — cos(2%) sin a] = sin ' [sin(2° — a)]

f() =2 —a= f'(z) = 2" log 2

Question181

Ifx=a(t— 1) andy =D (t+ 1), then & = MHT CET 2021 (23 Sep Shift 2)

Options:

2

a T
A o2

B. “¥

b2z

C. —b’z

a’y

D ¥z

a?y
Answer: D

Solution:

1 1
xza(t—?> andyzb(t—l—?)

Cdx ) 1 ddy—b ) 1
.E—a +t_2 an E— _t_2

SN ENGIE
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Now x = a <tzT_1> andy =b (HTH)...[From (D]

(P -1) = (%) tand (t°+1) = (%) (t)

.. Eq. (2) becomes

0 (§> (2)®> (%)1>< .=

Question182
log( 5 ogx 2 :
Ify = tan! llog((e; 2 +tan! [i’fﬁ}ix], then <% = MHT CET 2021 (23 Sep Shift 1)
Options:
A. 137
B.
C. 1%
D.0
Answer: D
Solution:
. log (& + g 1] 31 2l0g2
= ta a —_—
Y N log(ex?) " l1-6 log z
. _,[loge — log x* 4 tan~' 3 + tan~! (2 log )
= tan an an og x
| log e + log x2 &
1[1—logx? -1 -1 2
=tan |———— | +tan "3+ tan (logx )
| 1+ logx?

=tan"'(1) — tan ' (logx”) + tan~" 3 + tan™" (log x°)
= tan '(1) 4 tan (3)

Cdy d’y
. a =0= @ =0
Question183

r=

If u = cos® z,v = sin’ z, then (£2) __ is equal to MHT CET 2021 (23 Sep Shift 1)
4

Options:

A.-2
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B.2

C.1
D.-1
Answer: D
Solution:
u = cos® T,V = sin® z
du dv
. — = 3cos’ z(—sinz) and —— = 3sin® z(cos z)
dx dx
dv 3sin’® z cos ¢
. = - = —tancz
du —3sinzcos?x

(j_) — —tan(T = 1)

'S

Question184

Ify=tan ' /1552 then % — MHT CET 2021 (22 Sep Shift 2)

Options:
Al

B.

ol o

C.

N[ =

D. =L
Answer: C

Solution:

~ tanl 1+ cosz
y= 1—cosz

2 —1( tz)—t _1[1: <£_£>}_£_£
= tan CO 2 — tan an 2 2 —2 2

Question185

If2¥ - y* = 16, then 22 at (2,2) is MHT CET 2021 (22 Sep Shift 2)
Options:
A. -1

B.0
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C.1
D.2

Answer: A

Solution:
¥.y* =16
Taking log on both sides, .*. ylogx + xlogy = log 16

Differentiating w.rt. x, -, % + (log;t:)% - (;) % +logy=0

{log:t: + ] {% + log y}
_d__ [ + log y] dy o (1+log?2) .
dz [logz—l—;} :;*(dx)[zz}_ {1082"‘1 ]_ !
Question186

l—sinx

Ify = tan1< ”S?n””) 0<xz< T, then 3 atz = T is MHT CET 2021 (22 Sep Shift 1)

Options:

1
AL

Answer: D

Solution:

~tan ! 1+ sinzx
y= 1—sinz

) 2| ) 2
! (cos 3 +sin %) ! (cos S + sin %)
(cos 5 —sin %)2 (cos 3 —sin %)2
1+tan 2
— tan i,
1 — tan 5
_ tan_1< tan 7 + tan 3 )
1 — tan % - tan %
— tan ! [tan(E + E)} _r + d
N 4 2 4 2
dy 1
dx 2
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Question187

_1-# _ 2at dy .
Ifx = and y = then — = MHT CET 2021 (22 Sep Shift 1)

1+¢2 1+82°
Options:
A a(tQ:—l)
B. a(tztfl)
C. a(l;tt?)
D. a(t2t—1)
Answer: D
Solution:
We have x = ;Ez andy = %Putt =tanf = x = cos 20 and y = a sin 26
dz dy
— = —2sin20 and — = 2a cos 260
dob do
dy  2acos20  —a —a
“dr  —2sin20  tan20 ( 2tan 6 )
1—tan?6
—a —a (1 — t2) a (t2 — 1)
o\ 2t - 2t
1-t2
Question188

If y?> = ax? + bz + c, where a, b, c are constants, then y3% is equal to MHT CET 2021 (22 Sep Shift 1)

Options:

A. functions of y

B. function of both x and y
C. constant

D. function of x

Answer: D

Solution:

[\V]

y? =az® + bz +c

Differentiating w.r.t. x, we get
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dz? dr

d?y dy \*
Yz T (d:c) -
3 d'y
dx?

d d? dy \?
2yd—Z:2aw+b :>2y—y+2<—y> — %

LY = (aaz2 + bz + c)

(25 -

R.H.S. of eq. (1) is a function of ' ' only.

Question189

Ify — tan { acosw_bsinz } then X MHT CET 2021 (21 Sep Shift 2)

bcosz+asinz
Options:

1
A. 1422

1—z2
C.-1
D. None of these

Answer: C

Solution:

tan- acosT — bsinz
y = tan ,
bcosz + asinz

Puta =rcosa,b=rsina

= tan ! [Z?Ij((;c j_ Z)) } = tan ![cot(z + )]
= tan_l{tan[g — (z + a)] } = g — (z+ a)
'.Z—i: —(140)=-1

Question190

2
If y=2sinz + 3cosz and y + A% = B, then the values of A, B are respectively MHT CET 2021 (21
Sep Shift 2)
Options:

A. 0,1
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B.0,-1
C.-1,0
D. 1,0
Answer: D

Solution:

y=2sinz + 3cosz

d
.. Y9 _ 2cosr — 3sinx
dx
d%y ) .
‘. —> = —2sinz — 3cosz = —(2sinz 4+ 3cosxz) = —y
dx?
d?y
— =0
yr dz?

Wehavey—i—A% =B=A=1,B=0

Question191

1
1+z+22

Ify= tan*l[ } + tan [ ,@ > 0, then % — MHT CET 2021 (21 Sep Shift 2)

1
12+3x+3:|
Options:

1 1
ATg 1+(z+2)?

1

-1
B. 1+22 + 1+ (z+2)?

1 1
C. 1+2? + 1+(z+2)?

-1 1
D. 1+x2 14+(x+2)2

Answer: B

Solution:

1 1
Y= tan ' | —— | +tan’
1+z+ 22 22+ 3z +3

= -1 1
= tan _1—|-ac(1—|—cc)]+tan [1—|—(:c—|—2)(:c+1)]
] @+1) -1 [ (@+2)—(z+1)
S Fereeaie] K P
—tan '(x + 1) —tan '(x +2) — tan ' (x + 1)

— tan (x4 2) — tan (x)
o dy 1 1

Tdx 14 (x+2)2 14x2
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Question192

If y = cosec! [\/fj;] + cos! [g: ] , then X — MHT CET 2021 (21 Sep Shift 1)

Options:
A0

B.1

2
C. 25

1
D=

Answer: A

Solution:

NI

Ly _

. =0
dx

Question193

Ife”? -y =z, then Z—Z is MHT CET 2021 (21 Sep Shift 1)
Options:
A

B 1

C. -1

D y

Answer: D

Solution:

and

Now y = xeY
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dy dy
el AN TRl s Y
- xre I +e
dy dy —eY
Y 1) oY _
" dx (e 1) €= dx zey — 1

From (1) and (2), we write

@:_(E)X 1 -y oy
dx Y

Question194

The derivative of (logx)* with respect to logx is MHT CET 2021 (21 Sep Shift 1)
Options:

A. (logz)* [@log(log m)}

. 1
B. (log)* [log @ + ks |

C. li(log)alc [loéz + IOg(log l’)}
z 1
D. z(log) [logl’ + W}

Answer: C

Solution:

Let u = (logx)*

1 du X 1 1
‘wdx  Tog®) X T log(log x) = log(logx) + log x
du <
S (log x) [17 + log(logx)]

S (log 2)° () [@ + log(log x)]

Question195

If x = a(t +sint),y = a(1 — cost), then Z—i = MHT CET 2021 (20 Sep Shift 2)
Options:

t
A. tan 3
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t
B. —Etant

C. %tant
D. —tan%
Answer: A
Solution:
z = a(t +sint) and y = a(1 — cost)
dx dy
‘*.— —=a(l +cost) and — = a(sint
il ) 5 — alsint)
ﬁ o t t
dy dt asint 2sin 5cos 5 . t
= f— —= — tall —
: d t
dz (d—f) CL(]. -+ cos t) 2 cos? 5 2
Question196

Ify = v/eV2, then 92 — MHT CET 2021 (20 Sep Shift 2)

Options:

A. jj;

B. &=

7

C.

D. ;f;

Answer: C

Solution:
2logy = \/xloge = 2logy = /=
2dy 1 :dy_ [ 1 ]_ evV®
ydr 2z dz Y 4./x 4/x

Taking log on both sides,

2logy = y/xloge = 2logy = /X

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

2 dy 1 dy [ 1 ] eve
y dx 2./ dx

Question197
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1
If y = sin? [cos \/ —g *

d
+wx,then—yatm:1is

dx
MHT CET 2021 (20 Sep Shift 2)
Options:
A
B.
c.2
D.
Answer: C
Solution:
1
sin 1 [cos T z*
2
T B 1+ -
= sin lsm( 5 5 ) T
™ 1+«
2 Y2 T
dy 1 d d
S.—=0—-—-—W1l+z —(z®
dx V2 d:c( +z)+ d:t:( )

Letu = x* = logu = xlogx

1

" ldu 2 +logx = &Y _ z”(1 + log x)
u dx T dx

_ dy -1

o \/512\/11+_x]+a:“’(1+10ga:)

SCARCHCAREE

Question198

If 2 = acos 6,y — bsin 6, then [%] — MHT CET 2021 (20 Sep Shift 1)

Options:

A2(%)
B.v2(%)
c.-2v2 (%)
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D.2v2 (L)
a
Answer: C

Solution:

x =acosf,y =bsin6
dx dx

SF T —asinf, — T = bcosf
dy b cos 6

—b
"dx  —asinf (7) cot 0

o d*  d /dy\ d[dy) d¢
"dx  dx \dx/) df\dx dx

ol(2) =]
= — co
dx
do (@)
( b) — cosec 0) b 1 1
= = R X —
—asinf a ) a sin®6
—b [ 1 b
= — 2)3
( ) a? ) (sin ")3] ( a? > 2
B 4
Question199
If y = logtan(%) + sin'(cos z), then j—i = MHT CET 2021 (20 Sep Shift 1)
Options:
A. cosec x
B.sinz +1
C.x

D.cosecx — 1

Answer: D

Solution:

Yy = logtan( :1;) + sin~!(cos )

- =

. ™ T m
logtan< ) + sin™ [sm(a — a:)} = logtan<§) +

d 1 1
" y_ ><se02><<£)><<—>-|—0—1
dz tan(%) 2 2

cos 5 1 1 .
= X X — —
i T 2
sin 3 5 2
1 1
— . a: x — 1 - .
2 sin 5 COS 5 sin ¢

Get More Learning Materials Here : &
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Question200

If h(z) = \/4f(z) + 3g(z), f(1) = 4,9(1) =

Options:

A2
B. 12

c. =3

Answer: B

Solution:

h(x) = J4f(x) +3g(x) e (D)

3,f'(1) =4, then h(1)

~hil)= J4(4)+3(3) =5 ....(2) ...[From data given]

Squaring (1), we get

[h(x)]* = 4f(x), we g(x)
Differentiating w.r.t. X, we get
2 h(x) h'(x) = 4 (x) + 3g'(x)
Atx =1, we get

2(5)h'(1)=4(3) + 3(4)=24 ... [From (2) and data given]

24 12
)=
0 5
Question201
3
Ify — logl (ij) } then %X — MHT CET 2020 (20 Oct Shift 2)
Options:
A3+ 4(53—x) - 4(;;4)
3 3 3
B.2+ 4(5—-z)  4(z+4)
3 3 _ _3
loga 4(5—x) 4(z+4)
3
D. 3loga — 5~ i)
Answer: D
Solution:

Get More Learning Materials Here : &
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3

y:log{asz(:’%)z}

S—x g
..y—loga3m+log($+4)

=3zloga+ glog(ﬁ —z)— %log(:c +4)

Lody
o4, = 3loga+

30 3
45-—1) 4z

3 3

= 3loga — 15-2)  A(ztd)

Question202

Ify = 2%, % — y. g(z), then g(z) = MHT CET 2020 (20 Oct Shift 2)

Options:

A.[e® + e*(z + 1) log z]
B.[e*—¢€"-z-(1+logz)]
C.le"+€"-z-(1+logz)]
D. [e”(z + 1) logz]
Answer: A

Solution:

We have y = ¢
Slogy =zetloga

R R ze” z
Coym = logz + = +ze*logz

=e"logz + e* +ze®logx

% =yl[e® + e logz(l + z)]

Question203
Ify = 2°° and (%) = log256, then a = MHT CET 2020 (20 Oct Shift 2)
=

Options:
A 4
B.2
C.8
D.3

Answer: B

Solution:

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



y=2" = L _ 92 (log2)(a)

(%), = @) (@(og2)

As per condition given

(2%) (a)(log 2) = log 256 = log(2)® = 8log 2

(2 (a)=8=a=2

Question204

If y = sec(tan™' z), then 2 at z = 1 is MHT CET 2020 (20 Oct Shift 1)
Options:

A2

B. §

C.1

D. -

Answer: D

Solution:
Yy = sec (tan_1 a:)
g—z = sec(tan"! z) tan(tan™! z) - ﬁ
Atz =1, % = sec Ttan Z (1)
=1 xV2x1= %
This problem can also be solved as follows :
y = sec(tan™! z) = sec <sec_1 m) — V1t 22

ﬂ_ 1 T

) = X 2r = ——
dx 2¢/1422 Vita?

i (%)le - %

Question205
2
Ify = cos? (%) — sin®(%£), then () = MHT CET 2020 (20 Oct Shift 1)
Options:
A —5,/1— 42
B.5¢/1 —y?
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C. 25y

D. —25y
Answer: D
Solution:
Given
y = cos> 5_x — sin? 5_ac
2 2
5%
y=cos| 2 X > = Y = COS O
dy dzy
. —— = —bsinbr = —
dx dx?
= —25cos 5 = —25y

Question206
If z = e@)" (u+ ) then j—z = MHT CET 2020 (20 Oct Shift 1)
Options:
ALz
B. 1%
c.t
D. i
Answer: A
Solution:

Here & = e¥*2

Differentiating w.rt. x

oyt 8 _ oytz 9y +
l—ey’(d——kl):,‘»l_eg o e

y
I
. dy
-.1—$-E+$
dy 1-x

dr T

Question207
Ify = sin~' | Y5V |, then 44 — MHT CET 2020 (19 Oct Shift 2)
Options:

A. (_%) 11,z2

Get More Learning Materials Here : &
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Answer: A
Solution:

o letz = 15 L =

2

+ Sety = sin !(z),sosiny = z.
Now differentiate both sides with respect to x:
. z= 1 ..’.'2 1—z

d 1 1 1

* :Tj-_ﬁ{z\/ﬁ_zm)_4\/ﬁ\/ﬁ

Fromsiny = z:

oy 1 dz

° cosyt =

o du _ L ds

da cosy  dx
But cosy = v'1 — 22,

With further simplification,

dz —x
dr  24,/1—2?
and after simplifying the expression, the result is:
dy 1 1
dz 21— 22

Question208

The derivative of cot ! z w.r.t log(1 + z?) is MHT CET 2020 (19 Oct Shift 1)
Options:

A. -2z

B. —5
C. o
D. 2z

Answer: B

Solution:

Letu = cot 'z and v = log(1 + z?)

du _ 1 dv _ 2z
dz 1+z? dz 1+z?
.odu (:_:) _ (l-;lz) _ -1

T T

Question209

The derivative of sin! <—1+m; H) w.r.t. cos~! z is MHT CET 2020 (19 Oct Shift 1)
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Options:

D.1

Answer: A

Solution:

Putz = cos# Thenf =cos 'z

29

a -
[\/m+\/—1—a:] - [¢1+cosa+¢1—cos9] [ V2e0 § 4 /25
) a 2 B 2

\/50055 \/Qsing 1 cosB_l_Lsi_nB

> T2 T A 2 T2
_ sinm cosf N cosw sinf —si_n(r N 9)
4 2 4 2 4 2
U ~ a | 8 _ cos 'z | dy 1 -1 _ -1
Sy =sin (Sm(iJFE))—EJrE—IJF R S T Rl
Question210

Izl +y?=t+1,2t+yi=2+ %2 then % = MHT CET 2020 (19 Oct Shift 1)

Options:
A2

y
B. -
C z
D —Z&
Answer: A

Solution:

We have,
2 +y?=t+¢--(1) and z'+yt=£+ ti!___(z)
Squaring (1), we get

oyt 2222 =2 + :l? +2 =zt +y* +222y? = z* + y* + 2..(from (2))

Lyt =1

Differentiating w.rt. z, we get

dy
2 9y 2(92) =0
T (ydm)w(w)
cdy 2y —y

dr T 22y oz

Get More Learning Materials Here : & m
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Question211

If f(z) = sin~! <, /I‘Tm), then f'(z) = MHT CET 2020 (16 Oct Shift 2)

Options:

-1
A 2V/1—z2

1—z2

-1
2V 1+z?

C.

1
D.
2v1+z?

Answer: A

Solution:

=V avis 2 T wae

2 -1 -1
V2 » 1

This problem can also be solved as follows

) —sin (27

- 28
1— 1—cosf 2sin” 7 .8
Putz =cosf= /5 =/—5— = ;— =sing

“fl@)=sin (sing) = § = ===

@) = =
Question212

If \/% + \/g — 4, then % — MHT CET 2020 (16 Oct Shift 1)

Options:

A.

Ty—"Tz

B. =

Tx+
c. 2
z—Ty

y+Tz

D. Lo

Answer: B

Solution:

@g www.studentbro.in



Given:\/%—f—\/g:‘i

. TtHy

..m=4=>$+y=4\/a:_y

Squaring both sides, we get,
(z+y)? =16zy = 22 +y* = l4zy

Differentiating both sides wrt @

2wy =z +y sty =To- L4y
d d Ty—=z
W-T)g =Ty—z= 5 = 0

Question213

If f(z) = log(sec z + tanz), then f' () = MHT CET 2020 (16 Oct Shift 1)
Options:
Al

B.
c. L

D.v2

Answer: D

Solution:

y = log(secz + tanz)

Differentially w.rt =

dy 1 (secx-tanx-l—seczx) =

sec x(tan x+sec x)
dx sec X-+tan x
Y

(secx+tanx)

dE =secx = f'(x) = secx

f' (%) =secf =42

Question214

x y _ ﬂ — i
If Wi + = 0,z # y, then i = 0 MHT CET 2020 (16 Oct Shift 1)

E

Options:
A 3

B.0

C.-1

D.1
Answer: C

Solution:
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F Yy
e =

z-(Vi+y)+y(Vi+z)=0 =z-\/1+y=-y/l+z

Squaring both sides we get,

22(1+y) =y (1+2z) =2 +2%y=9% + 22
2 -y =2y’ —Py=(z—y)(z +y) = —ay(z — )
z+y=-zy=(1+z)y=—-r=>y=

—I
1+zx

Differentiating both sides w.rt. x, we get

&y (+z))-@1) -1
dz ~ (I+z2  (1+ap

1+ :3)2% =-1

Question215

The derivative of f(tan z) w.r.t. g(secx) at z = 5, where f'(1) = 2 and ¢'(v/2) = 4 is MHT CET 2020

(15 Oct Shift 2)
Options:
1
A. A
2

o
o] sl

o 0

Answer: A

Solution:

%f(tan z)

f'(tanz)

2

‘sec” x

%g(sec x)

Atz = 7T we get

f! (tan %) (sec2 %)

"~ g'(secz)-secrtanz

g (sec T) sec Ttan T

Question216

Ify — tan ™! [ﬂ”‘v L ] , then (ﬂ) — MHT CET 2020 (15 Oct Shift 2)

z++v1—a? dz
Options:

A -1

B. =

Get More Learning Materials Here : &
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Answer: C

Solution:
. _ 1| 1z
Given y = tan [:ﬂ-ﬁ’}

1

Putz =cosf =0 =cos 'z

o —1| cosf—simé | _ —1| 1—tanéd
y= tan |:c:osr9+si.u&:| = tan |:l+tam9i|

= tan™? [tan(% - 9)} =50

% =7 —cos'z
_ 1
Y 1—=z
B 1
V=i
Question217

If f and g are differentiable functions satisfying g'(a) = 2, g(a) = b and fog = I, where is an identity
function, then f'(b) is equal to MHT CET 2020 (15 Oct Shift 2)

Options:
A 5
B.2
C.2
D.2

Answer: A

Solution:

Given

Now f'[g(z)]g'(z) = 1= f'(9(x)) = g,(lm) Put z = a, we get

AR

Question218

If 2f(x) = f'(z) and £(0) = 3, then the value of f(2) is MHT CET 2020 (15 Oct Shift 2)
Options:

A. 3¢?
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B. 2¢°
C. 4¢?
D. 3¢*

Answer: D

Solution:

We have f'(z) =

Now f(0) = 3

When z = 2,

2f(z)

oS ff/((z)) dx = [2dx

cloglf(x)| =2x+¢

c. | log3l=0+c=c=log3
s log|f(z)| = 22 +1log 3

log |f(2)| = 2(2) + log3 =4 +log 3
e

f(2) _ pdtlogd e4 . elog3 — 364

Question219

Ifx =a(l —cosf), y=a(f—sinb),then % = MHT CET 2020 (15 Oct Shift 1)

Options:

2(8
Cos’ (2)

* 2acosect

A

B cosec 6

" 2acos? (%)

Solution:

dz

— asinf, 2 =a(l —cosf)

df ’ de
9 si 2z @
dy a(l-cos) smy tan 2
dzr = asind Qsin%(;osg - 2
d’y
dz* 2 2  dz
_ 1 26 1 _ cosecth
= 28€C° 3 X Liine 9cos? &

Get More Learning Materials Here : &

@g www.studentbro.in



Question220

If yZF 5+ y= 2 =5, then (£¥) = MHT CET 2020 (15 Oct Shift 1)

dz?

Options:
2
A o
2
B. =
=2

5

—2

Answer: A

Solution:

Given T +y+y—zc=5=y—z=5—xz+y

On squaring both side, we get

y—z=25+z+y—-10/z+y=10/z+y—2r =25

Differentiating wrt x,

10 x —L (L+ﬁ)—2x1:0:-5 (L+ﬂ):2

24/ Fy dz VaTy dz
dy 2yT+y
..l+a— 5 (1)

Differentiating w.rt x,

Question221

Hy=1+z+% +2 +...... then % — MHT CET 2020 (15 Oct Shift 1)
Options:

Ay—1

B.y+1

C.y?—1

D.y

Answer: D

Get More Learning Materials Here : & m
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Solution:

Given

=y =e"

Question222

Ify = esin(cosec @) then % — MHT CET 2020 (14 Oct Shift 2)

d

Options:

C.0
D. ecos(cosec’1 )
Answer: B

Solution:
Giveny = esiu(cosec 'z)

:esm(' Ié) =y= e%

Question223

If f(z) = e"g(z), g(0) = 4, g'(0) = 2, then f'(0) = MHT CET 2020 (14 Oct Shift 2)
Options:

A. 4

B.6

C. 1

D.2

Answer: B

Solution:

Given f(x) = e"g(x)
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Question224

IfyvI— 2 +z,/T—y? =1, then 22 = MHT CET 2020 (14 Oct Shift 1)
Options:

1—y2
A —. /=L

1-z2

1—z2
B.— /12

1+y2
C. 1+z2

1—a2
D. A/ 1=y

Answer: A

Solution:

Givenyy/1 —z2 +z/1-y2=1

Put z = sina and y = sin 3

Given equation becomes

sinfeosa +sinacosf=1=sin(a+f)=1=a+ B =sin"(1)
x

C el .
ssinT zsinT Yy =3

Differentiating wrt. o

1

1
+ =0
A — 2 A gy
l1—=x 1_y23
1 & 1 _ 4 __[1-y
T /Ioggdr T_z2  dr \/1—:::2

Question225

Ify= (;jl) and & — y [g(x) + log(%)] , then g(z) = MHT CET 2020 (13 Oct Shift 2)

Options:
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Answer: A

Solution:
Given
22 N\ dy x?
y_(;;c—'l) and E—y[y[.r)—ln(x_’_l)],
find g(z).
Log-differentiate:
22
Iny =a1 .
ny—=r n(m n 1)
Differentiate:
1dy z? d x?
-— =1 s— |1 .
y dx n(r+l)+1dr[n(:ﬂ+l)]

Comparing with % = ylg(x) + ()], we get

2

d x
) =z — |1 :
12 £[n(25)
Compute the derivative:
x? d 2 1 z+2
1 =2lnz -1 1) = —=—— = .
n(::—l) 12 — Iz +1) de = z+1 z(z+1)
Therefore,
(2) =z x+2 @+ 2
= e+ |z+1]
Question226

If tanw = 4 /};—‘;, cosv = 4z3 — 3z, then j—;j = MHT CET 2020 (13 Oct Shift 2)

Options:
A ¢
B. 1
C.2
D. 1

Answer: A

Solution:

@g www.studentbro.in



1-z

Giventanu = iz

Putz =cosf=80=cos 'z

[ ]
2sin® 2
1—cos®
Now, tanu = 4/ — =2 — 2 —tan?
1+cosf@ 2c0s% £ 2

Su= %9:}»11 = %cos—lx

.odu -1

Tdx T 2yTF

We have cosv = 4z — 3z

Put z = cos @

cosv = 4cos®§ — 3cosh

cosv =cosdf = v =230

1

Sv=3cos
v _ -3
& — =
du _ (_31) -1, VIeE
dv (a ) N = -3 T 6
Question227

If y = €** cos 5z, then % atz = 0is MHT CET 2020 (13 Oct Shift 1)

Options:
A. -9
B.9
C.8
D. -8
Answer: A
Solution:
Given y = e** cos 5x
d
d—y = e4X(—5 sin 5x) + cos 5x (4e4x) = e4x(—5 sin 5x + 4 cos 5x)
X
dzy dx . . 4
i [e"(—25 cos 5x — 20sin5x)| + [(—5sin5x + 4 cos 5x) - (4e*x) |
X
d2y
e =25+ (4x4)=-25+16=—9
dx 0
Question228
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If log,, (%ZZ) = 2 then % = MHT CET 2020 (13 Oct Shift 1)

Options:

Answer: C

Solution:

28yt 23yt
Given logw(w::) =2= F:s =10 ...[-log,m =1z = a® =m]

szt — g3 =100 (22 + 3°)
Differentiating w.rt. x,
302 — 3y % — 100 (3:c2 + 3y2g)
sox?—100z? =% (1 4 100)% ...[Dividing both sides by 3 ]

2 _ 2 dy dz _ (1 ¥
—902? = 101y° 3 = & — (- 1) L

Question229

If 22 + y% = 1, then ji;g = MHT CET 2020 (13 Oct Shift 1)

Options:
A xz3

B.y?
D. —3

Answer: C

Solution:
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We have x2 +y2 =1

21 4+ 2y =0= 2y = 2
dy dz ¥
T Yy &y =

Differentiating w.rt. y we get

e [#0-vE =y(2)
d_yz = T — — 2 = —

—_ 1 ...[-_-332_|_y9:1,given]

Question230

It sin(ﬁ—f‘;> — tan Z, then 22 — MHT CET 2020 (12 Oct Shift 2)
Options:
Az

B.

]| <

Y

T

C.
T
D.—3

Answer: B

Solution:
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. . T+
Given sm(z—_y) =tan ¢

nz+y=K(z-y)

1+%:K( —%)::»1+%:K—K:—:

I+K)% g 15 % _ X1

oy
+y

d = — 1

d—y= o~ ... From (1)]

X —y +1

ct+y—z+y 2y Yy

t+y+z—y 2z T

This problem can also be solved as follow:

Differentiating wrt. x, we get

(z—1y) (1+%) —(z+y) (1—%)

—0
(z-y)?

, dy dy dy dy
..(m—y+xa—yﬁ)— (m+y—ma—ya) =0

. dy dy y
..—2y+23$ —0:}’5—;
Question231
If \/Z + /§ = /7, then %2 — MHT CET 2020 (12 Oct Shift 2)
Options:
A-(3)}

o
—
S
SN—

e

Answer: A

Solution:
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We have /T + ,/y = /Ty
Dividing both sides by , /Ty, we get

+==1

v

-
«31|H

Differentiating both sides w.rt &, we get

() () (#)-() ()

Question232

Ify = cot™! < Lt ) then % — MHT CET 2020 (12 Oct Shift 2)

Options:
A 3
B. -1
C.3
D. 1
Answer: A
Solution:
B ) (cos 3 —sin & 4 cos 3 — sin §
Yy = cot = cot = "
(cos Z +sin %) Cos 5 +siny
4| 1-tang /l+tanF\ tan 7 + tan §
= cot N = tan =z | = tan 1 I x
14 tan 5) 1 —tan 3 — tan 7-tan 3
dy 1 1
04+ = ==
dx 2 2
Question233

The displacement of a particle at the time t is given by s = 4/1 4 ¢, then itsacceleration 'a' is
proportional to MHT CET 2020 (12 Oct Shift 1)

Options:

A. square of the velocity
B.V/S

C.v§

D. cube of the velocity

Answer: D
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Solution:

Given s = v/1 + tDifferentiating with respect to t, we get

ds 1
V=== —
dt 2.1+t
_d’s 1d .

TR TEDLEE —%) (1+6)7
B (_—1) (1) =2 (; = —2 (1)3 — _92y3
t/\a+v)e \[(1“);]3 2v/11 2

Question234

Ifz=logt,y+1=1%, thene ®42 + 9 — MHT CET 2020 (12 Oct Shift 1)
Options:

A.0

B.2

C. -1

D. 1

Answer: A

Solution:

Givenz =logtandy+ 1= %

dz 1 dy 1

E—Tanda—z

T _ 1 (_2)— _

* dy tx(t] t

L dz _ d(dz dt _ d 1 _ (1) 9
"dyﬂ_dt(dy X ay = t)x(g)_(_-}_t

dt 2

E,—z_e—logt_elog[t}'_l

T - Tt

d’y | dz
—I
Thus e™* ——= + ay

= (1) (@) + (- =t—t=0

Question235

If y = 3¢5 + 5e3%,  then % — 8% = MHT CET 2020 (12 Oct Shift 1)
Options:

A. —10y

B. 15y
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C. —15y

3e% x 5+ 5% x 3 = 15e°® + 15e3®

D. 10y
Answer: C
Solution:
y = 3e°® 4 5e’”
LAy _
o o d:B -
d2
CY 1565 % 5+ 1563 x 3
dz?
= 75e°% 4 45¢3°
d’y _dy
o2 — 8% = 75e%® 4 45e3 — 8 (15e°* 4 15e3*
dx? dx ( )
= 75€°% 4 45e3% — 120e®® — 120e%*
— —45e% — 75e3®
= —15 (3e°* + 5¢**)
= —15y
Question236
o _1| 1= (logz)? TN
If f(z)= cos [71+(10gw)2},then f (e)=
Options:
Al
B. 2
C. 2
D.1
Answer: A
Solution:

. . 1 1— (logz )
Given f(x)= cos (714—(10@:)2)
f(z)= 2tan!(logz)

F@)= i

1+ (logz)?
’ _ +21 _ 1
f (e) T l4le T e

Note: Inx is better option in place of log x

Question237
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Derivative of log,.(log =) with respect to x is MHT CET 2019 (02 May Shift 1)

Options:

A —2

zlogx

B. -1

zlogz

C. 1

z log 2

D. IL
og

Answer: C

Solution:

Let y = log,.(logz)

= +log, (logz)
d d
then =% = %ialog z(logyea = Llogya)
_ 1.1 1
T 2 logz z

Note: Here, log x = log, x

Question238

Ifz = Vot 'ty = Va7, then % — ... MHT CET 2019 (02 May Shift 1)

Options:

A Y

x

B.

z
y

c. ¥

T

D. 2

Answer: A

Solution:

Ifz = \/Wy — \/qeos Tt
Then, sin 't = log,z? and cos 't = log,y>
Then, @(logem + logey)= 5
Differentiate both sides w.r.t.

-y

1, 1dy _ dy _ -y
Weget,w ydm—a:dw— =

Question239

If z = sinf, y = sin®f then % atf= 7 is.... MHT CET 2019 (Shift 2)

Options:
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A3

B.6

C.

W= S|

D.
Answer: B
Solution:

We have , z = sinf, y = sin’f

d
L dy é . 3sin6 ( cosh )
Cdx 4 cosé

— = 3(2sin90030)%
= 3(2sinfcosb) ﬁ = 6sinf
ath=7,%Y —6sin(Z)=6x1=6

da?

Question240

If then 2V = ¢*Y, then = at x =1 is .... MHT CET 2019 (Shift 2)

Options:
A.e

B.1

C.0

D.-1
Answer: C

Solution:

Given have, ¥ = e*7Y
taking log on both sides, we get

ylogz =(z — y)loge =(z — y) ....>0)
when z = 1, theny(logl)=(1 — y)

=y=1
On differentiating both sides,
d d
y(3)+Hlogz. 5o =1- 5
y

= Z—z(logx +1)=1-=

d x—
= = (logz + 1)= =~
dy _ (=—y)
dr 1z (logz+1)

when x = 1, then
y\_ 11 0
dr ) 1(logl+l)

=
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Question241

If then y = log ["”*F ;j’;;ﬂ then % — ... MHT CET 2019 (Shift 1)
X —T

Options:

1

Vs

2
B V==

-1
C V=

-2

Voo
Answer: B
Solution:
7125
We have, y = log W
p— 2 —
(w+\/w2—|—25)
Y= 10g 2212522
- =
(:c+\/m2—|—25)

= y = log 5

=y = 2log(x + Va2 + 25) —log25

On differentiating both sides w.r.t.x, we get

dy _ 2 1

d = oivaiiss (1 t s (25”))
. 2 (\/z2+25+m)

o a:+\2/m2+25 Va?+25

 Vz125

Question242

Derivative of sin ! ( L ) with respect to cos ! ( L ) is MHT CET 2019 (Shift 1)

Options:
Al
B.cotl
C.tant
D.0

Answer: A

Solution:

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



-1 t
Let y = sin (Tm)
Putt = tanf = 0 = tan 1t

. —1 tand :—1( tanf
— S1n —— | = S1N —_—
( /1—|—tan20> ( secl )

— sin” ! (sinf)= @ = tan~'t

and z = cos™! (

L ):cos_1 S —
1+¢2 v/1+tan?6

= cos !(cosf)

— 0 = tan 1t
dy
dy
dz dz
dt
1
2
_ (1+1t ) _q
(1+22)
Question243

If & = e’(sind — cosf) , y = €’ (sind + cosd) then % at§ = T is MHT CET 2018
Options:

Al

B.0

1
C.\/5

D. V2

Answer: A

Solution:

& = e%(cosf + sind)+(sinf — cosh)e’ = 2e’sinf

d : :

7= e?(cosf — sinf)+(sinf + cosh)e’ = 2e’cosh
dy

d = 0

o E st g
dé

dy _ T\ __

&) o = cot(z)— 1

dy

o =1

Question244

m3—y3 dy
Iflogyy (5% ) = 2, then 7* — MHT CET 2018
Options:
AE

B. -¥

T
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C. -

z
y

D.

8w

Answer: D

Solution:

. £E3—y3
Given, log;, ( ) =2

3_ .3 9
(5% )= (10" = 100
Applying componendo and dividendo, we get,
3 101 101\3
%:—ngz(—w)?’ ...... (1)
1
Hence,y = (—pr) @

Differentiating, we get,

d 3 .
d—z = (_190_91) = % (from (1))

Question245

If g(z) is the inverse function of f(z) and f' (z) = ﬁ, then ¢’ (z) is MHT CET 2017

Options:
A1+ [g(z))*
B. 1 - [g(a)"

C.1+ [f(z)]*

D 1

L+ [g(z)]*

Answer: A

Solution:

g=f1

flg(z))==

Differentiate w.r.t x

fg(x).g' (z) =1

. / _
Ty ) =1

g (x)=1+[g(z)*

Question246

If x = f(t) and y = g(t) are differentiable functions of ¢ then % is MHT CET 2017

Options:

F'(®) - g"(t)—g'(®) - f"(2)

A.
(@
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LF(#))?

C g'@®) - f"O)-f'(t) - g"(t)
Gl

g'@) - f"()+f(1) - g"(t)

[F@r

Answer: A

Solution:

X = f(t)

Y =g(t)

& f(

@ =g (1)

b _ G _ g

_ I'®9"O-g®-1"(t) 1

(1))’ f1(t)
_ 9" —¢'®)-f"(t)

£y’
Question247

1 1 dy

Ifx = a(t — 7), Y= a(t + 7) where ¢ be the parameter then —— =7 MHT CET 2017
Options:
AL
B. =
C. 3
D. -2
Answer: C
Solution:
v=alt—}), v=a(t+1)

(]
2 2
v oot =a?|(t+ )’ - (- 3]
y? — 2% = 4a?
Differentiate w.r.t. X

2y 22 =0
dy _ =z
dz Y
Question248
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Differentiation of tan ! (%) with respect to sin ' (3z — 42®) is ..... MHT CET 2016

Options:

Answer: D

Solution:

Let x = sin6

then f(0)= tanl(ﬂ): 6

1—sin’ @
and g(6)=sin " (3 sinf — 4sin® #) = sin~'(sin 30) = 3¢

Differentiating f w.r.tto g
d(£(6))

o _ 1
is(0) ~— 3

do

—

Question249

Derivative of log (sec § + tan ) with respect to sec § at 6 =

™

is MHT CET 2016

|

Options:
A.0
B.1

1
C‘E

D. V2

Answer: B

Solution:

Let y; = log (sec 6 + tan 0)

dyp 1 2
a9 m . (SGCOt&HQ-FSGC a

dy; __ sec O[sec O+tan 0]

= dd —  [sec O+tan 0]
dy .
= 5 =sec 0. ()
Now,
Let yo = sec 6
% =sec f.tan 0 ..... (i1)
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dyi sec 6 _
dy, ~ sec O.tan 0 cot 6

(%)

%9:%:@:(3013%:1
Question250
If log,, (%): 2, then 2 — MHT CET 2016
Options:
A — 3o
B. 1“’09@
C. —pt
D. o
Answer: A
Solution:
Given, log;, (iszz) =2
= 5 =100
N zz—y2—90120£3m/2—100y2 — 0
N 99;622+;201y2 —0
= 99z2 + 10152 =0
= (2% 99)z +(2 x 101) y & =0
= =1
Question251
If f(z) = |z — 3|, then f'(3) is MHT CET 2012
Options:
A. -1
B. 1
C.0

D. does not exist

Answer: D

Solution:
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Given, f(z) = |z — 3| Redefine this function:

3—z, z<3
f(x):{ 0, L=

r—3, >3

b

—lz <3
fla)={ 0z-3
lxz>3

Itis clear that, Lf'(3) #£ Rf'(3). .~. f'(3) does not exist.

Question252

2t
1-¢2

and siny = 12, then the value of 5 is MHT CET 2012

Iftanz =
Options:
Al

B.t

1
C. 1=

1
D. 1+t

Answer: A

Solution:

2t
1-#2

2t
1442

Given, tanx =

and siny =

Now, z — tan™! (i)
1=

Tz =2tan 1t (i)

e —1f 2
and Yy =sin (1+:2)

y = 2tan~'¢._(ii)

. dz 2
From Eq. (i), % = e

From Eq. (i), 2 — =
-'-%Z%X%Z (1Et2) X@Z
Question253
If 27 + y? = (z + y)P"9, then Z—Z is MHT CET 2012
Options:
A =5
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c.-Z

D.

8|

Answer: D

Solution:
Ifzf + y9 = (z + y)P*™?
Taking log on both sides, plog z + gqlogy = (p + q) log(z + y)

On differentiating w.rt x, we get % -+ % - % = % (1 -+ %)

p_ptal_J[pta 49\ dy
T T+y z+y vy dz

{p=+py—p=—q= } _ {py+-;ry—q=—-;ry} dy
z(z+y) ylz+y) dr

(py—qz) _ (py—qz) dy
"=z T3 =&

Question254

If 27y? = (z + y)P*4, then 22 is equal to MHT CET 2011
Options:

A.y/z

B. py/qz

C.z/y

D. qy/px

Answer: A

Solution:
Given, zPy? = (z + y)P"?Taking log on both sides, we get

plogz + qlogy = (p + q) log(z + y)

p_, gdy _ (ptq) dy
- % aa—(x+y>(1+dx)

(P _pta) _ (pta _a\dy
x z+y | T\ zt+y y ) dzx

dy _y

der =

=
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Question255

4y

- is MHT CET 2011
7 lt=m/2

If £ =2cost —cos2t, y = 2sint — sin 2¢, thenthe value of

Options:
A.3/2
B.5/2
C.5/2
D.-3/2
Answer: D

Solution:

jli—f; — _9sint + 2sin 2t

&y = 2cost — 2cos2t
dt

dy 2cost — 2cos 2t

dx —2sint + 2sin 2t
cost — cos 2t

sin 2t — sint

3t t

_ 2sin 5 sin 5
3t O
2 cos 5 - sin 5
¢ 3t
= n—
Ty
d*y 5 3t 3 dt
— =sec’ — - — - —
dz? 2 2 dzx
3,3t 1
2°¢¢ "2 (2sin2t — 2sint)
d2
= Y =-3/2
dx?
t=m/2
Question256

y = logtan /2 + sin ' (cos z), then dy/dz is MHT CET 2011
Options:

A.cosecx — 1

B. cosecz

C.cosecz +1

D.z

Answer: A
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Solution:

dy 1 , o 1 1 ,
I 1 gsec’ 5 5+ (—sinz)
T anz/ V1—cos’x
1
2 sin % - COS % cosecT
Question257

A particle moves along a straight line according to the law s = 16 — 2t + 3¢°, where s metres is the
distance of the particle from a fixed point at the end of ¢ second. The acceleration of the particle at the
end of 2 sis MHT CET 2011

Options:
A.3.6 m/s?
B. 36 m/s?
C. 36 km/s?
D. 360 m/s?
Answer: B

Solution:

Given, s = 16 — 2¢ + 3¢£°

Now, the acceleration of the particle at the end of £ = 2 sis
f— dz'g f—
f= = 18 x 2

=36 m/s?

Question258

If 2y° = (¢ +y)", then ¥ is equal to MHT CET 2010
Options:

A y/a?

B.z/y

C.1

D.0

Answer: D

Solution:
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Given, z%y% = (z + y)"Taking log on both sides, we get

2logx + 5logy = Tlog(x + y)

On differentiating, we get

2 b5d
2 Sdy_ T (| dy
r ydr T+y dr
dy( 71 5\_2 7
de\z+y v/ =z T+y
B _y
dx x
Again, differentiating, we get
de?2 z?
z-(y/z)—y .
= 2 [ from Eq. (i)]
=0

Question259

If z = sec,y = tan 6, then the value of =¥ atg = 7 is MHT CET 2010

Options:
A.0

B. 1

C. -1
D.2
Answer: C

Solution:

Get More Learning Materials Here

@g www.studentbro.in



x =sech,y =tan6

dr dy o
n = sec @ tan 6, 0= sec” 0
dy sec? 0

= = cosec 0

dx sec@tan 6@
dy d ( dy )
Now, =

dx? dr \ dz

Given, _d do
= (cosec 6) o
= — cosec @ cot 8 x <ec0tan0
L 1
 tan36

2
At0:£,<d—g) = — 1 -1
4°\dz? ) p_n (tan %)

Question260

If z = f(¢t) and y = g(¢), then the value of % is MHT CET 2010

Options:

A f’(t)g"(t)g'(i)f”(t)
{r®y

B, " O-g'®)f"()

D g ®)—g"t)f' )
’ oy

Answer: A

Solution:
Given, z = f(t),y = g(t)

& — (1), Y = g(t)
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AW

d (g'(t)

ﬁ
dx

[f’(t) -g"

_ ') -g"

) — g’(t)f”(t)] |
()]
— g (1) f"(t)

{r®y

Question261

The derivative of (log z)* with respect to log 2 is MHT CET 2010

Options:
A. (logz)® [@ + log(log m)}

B. (log )" [log & + 15t

C. z(log z)* [@ + log(log a:)}
D. None of the above
Answer: C

Solution:

Let u= (logz)®

= logu = zlog(logx)

1 du __ 1 1
vdr = Tigz "z + log(log )

= % = (logz)® [$ + log(logz}]

and v=logz

dv _ 1

dr T

Now, % = (log z)* [Ioéz x log(log a‘:)] X T

= z(logz)* [loéz -|—log(loga‘3)}

Question262

The valuc of f(4) — f(3) is MHT CET 2010
Options:

A AF(2) + A% f(1) + AP £(1)

B. Af(3) + A%f(2) + A3f(1)

C.Af(2) 4+ A?f(1) + A%f(0)

D. None of the above
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Answer: A

Solution:

F(4) — £(3) = Af(3)

= A[f(2) + AF(2)]

[-Af(2) = £(3) — £(2)]

= Af(2) + A%f(2)

= Af(2) + A%[f(1) + Af(1)]

= Af(2) + AZf(1) + A% f(1)

Question263

(1+ A)"f(a) is equal to MHT CET 2010
Options:
A. f(a+h)
B. f(a + 2h)
C. f(a +nh)
D. fla+ (n —1)h)
Answer: C
Solution:
(1+A)"f(a) = E"f(a)
= f(a+ nh)

Question264

If ug = 8,u; = 3,uy = 12, u3 = 51, then the value of A%ug is MHT CET 2010
Options:

A. 12

B. 14

C.16

D. 18

Answer: C

Solution:

A?”U,O = (E — 1)3U0
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:(E3—3E2—|—3E—1)UOZU3—3UQ—|—3’U1—Uo
=51-3x%x124+3x3-8=16

Question265

Find Z—z, if £ = 2cos @ — cos 20 andy = 2sin 6§ — sin 20. MHT CET 2009

Options:
A. tan 3—20
36
B. —tan 5
36
C. cot 5
36
D. —cot 5
Answer: A

Solution:

Given, x = 2cos 6 — cos 20and y = 2sin § — sin 20

dx
do
dy

and@ =

dy

—2sin 6 + 2sin 260

2cosf — 2cos 20
2cosf — 2cos 20

dx

—2sin 6 + 2 sin 260
cos 0 — cos 20

sin 260 — sin 6
25in(¥) sin(#)

2 cos(%) sin(#)
30

tan —

2

Question266

The equation of motion of a particle moving along a straight line is s = 2t3 — 9¢2 + 12t, where the units
of s and ¢ are centimetre and second. The acceleration of the particle will be zero after MHT CET 2009

Options:

3
A.ES

B. $s

w|no

C.

N[

S

D.1s
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Answer: A

Solution:

ds 2
ds — 6> — 18t + 12

Again, % = 12¢ — 18 = acceleration

If acceleration becomes zero, then

0=12¢{—18
3
= t=—
2S

i ) 3
Hence, acceleration will be zero after 3 8

Question267

2

The value of (4 ) a® at h = 1is MHT CET 2009

Options:
A. 8z

B. 6z

C. 52?

D. 6z°
Answer: B

Solution:

(3)7-(75")"

<E2—2E+1> ,
= T

FE
:E(x3) — 223 + E1 (a:3)
= (z+1)° -2+ (z - 1)
22+ 1+322+3z -2z +2%—1—32%+ 3z
= 6x

Question268

Find the derivative of e* + e¥ = Y MHT CET 2009
Options:
A. —e* Y

B.e* Y
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C. —ev®
D. eV ®
Answer: C
Solution:
e* t+e¥—e Y —ee?

= eV¥te*T=1

On differentiating, we get —e‘yg +e*(-1)=0

= 4y _ e*
- dr = —e¥
= % = —e¥ %
Question269
The derivative of cos3 z w.r.t. sin® z is MHT CET 2009
Options:
A. —cotzx
B. cot x
C.tanzx
D. —tanx
Answer: A
Solution:
u = cos® T,V = sin® z
du ) dv )
—— = —3cos’ zsin x,— =3 sin® z cos z
dx dzx
_ 2 gl
Let Now du _ 3cos“zsinz
) d . 92
v 3sin“xcosx
cos T
- sinz
= —cotx
Question270
dy .
If y = log,q  + log, 10 + log, = + log;, 10,then d—z is equal to MHT CET 2008
Options:
1 log, 10
A. ¢log, 10 z(log, x)*
1 1
B. zlog, 10 - zlogge
1 log, 10
C. zlog, 10 (log, w)Z
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D. None of the above

Answer: A

Solution:

Given,

y = log,, 4 log, 10 + log, = + log,, 10

log, 10
log, =

+1+4+1

= y=loge-log z+

On differentiating w.rt. z, we get

E — l]oglu e — bg‘%lng
e =z z(log, )
1 log, 10

~ zlog 10 z(log, z)’

Question271

14 _ 2at dy .
Ifx = e and y = D) then —— is equal to MHT CET 2008

C.

D.

Answer: B
Solution:

12
1422

2at
1+

Given, r = andy =

On differentiating w.rt. £, respectively, we get

dr  (1+£)(0—2t)— (1-¢) (0+2¢)

dt (1 +¢2)?
—4i

(L+e)

and 4y _ (1+*)2a—2at(2t) _ 2a(1-£2)
‘i‘ (1+22)? (1+82)

dy _ dy/dt _ a(1-F)
dr — drfdt — -2t
& a(t?—1)

= Ey T

Get More Learning Materials Here : & m

@ www.studentbro.in



Question272

The velocity of a particle at time ¢ is given by the relation v = 6¢ — %. The distance traveled in 3 s is, if
s =0att=0MHT CET 2008

Options:
A2
B. T
c. 2
D. %
Answer: C

Solution:

Given, v = % = 6t — %On integrating both sides, we get

t3
s = 3t? — 18 + constant

Now, put s = 0 at¢t = 0, we get constant = 0

t3
_ 42 7
s =3t 18
Now, distance traveled in 3s = 3(3)2 — %
_,, 215l
18 2

Question273

If y = 2" log x + z(log )", then % is equal to MHT CET 2008
Options:

A. 2" 1(1+ nlogz) + (logz)" [n + log z]

B.z"%(1 + nlogz) + (logz)" ![n + log z]

C.z" (1 +nlogz) + (logz)" ![n — log z|

D. None of the above

Answer: A

Solution:

Given, y = 2" logxz + z(log z)"
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dy -1 1 -1 (1
=2 =nz" logz + 2" - + + zn(logz)" " (1)

dz
+1- (logz)™
= 2" (1 + nlogz) + (logz)" ![n + log z]

Question274

If 23 4 y® — 3azy = 0, then g—‘z equals MHT CET 2008
Options:

2
ay—x
A Y

y2—azx

ay—xz?
ay—y?

B.

> +ay

C

© y’taz

z2+ay
2

D.

ar—y
Answer: A

Solution:
Given, z° + y* — 3azy =0

On differentiating w.rt. z, we get 3z + 332 - % —3a (x% + y) =0

:>3($2—ay]+3%(y2—am) =0

=

dy ay—z?

dr =~ yl—az

Question275

The derivative of log || is MHT CET 2007
Options:

ALlz>0

B. ﬁ z#0

C.Lz+#0

D. None of these

Answer: C

Solution:

log x ,x >0

We have, y = log |z| = {log(—w) 2 <0
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dy _ ) @
de 1 _ 1
* —(-1)=+, <0
dy 1
Question276
If y = log,,, sinz, then % is equal to MHT CET 2007

Options:

(cot zlog cos z+tan x log sin x)

A.

(log cos z)?

(tan z log cos z+cot z log sin x)

(log cos x)?

(cot  log cos z+tan  log sin x)

(log sinz)?

D. None of the above

Answer: A

Solution:
) . logsinz
Given, y = log .. sinx = Togcos

On differentiating w.rt z, we get

dy

pr

cotz -logcosz + tanz - logsinz

(logcosx)?

Question277

2
Ify?> = ax® +bx+c, where a,b,care constants, then y3% is equal to MHT CET 2007

Options:

A. a constant

B. a function of =

C. a function of y

D. a function of « and y both

Answer: A

Solution:
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Given, > =azx? +br+c
On differentiating wrt x, we get ng =2az+b

Again differentiating w.rt. x, we get

dy\? d%y

=2a

d?y dy\*
“Vagr T (a)

d*y artb\>
= yF_a_( 2y )

dy day*—(2az+b)*
I e

= 4y3ﬂ =4a (aa:2 +bx+ c)

dz?

— (4a’2” + dabz + b?)

= 4y3ﬂ = dac — V?

dz?

d* 4ac—b*
34y _ fac _
= Y= — constant

Question278

If z = ¢(t),y = ¥(t), then % is equal to MHT CET 2007

Options:

A Y *1§¢
(¢

¢r¢1171/}r¢rr

B.
@)

¢H
C.%

,l/)l/
D. Fa

Answer: B

Solution:
We have, x = ¢(t),y = ¥(t)

dy _
de

=

da?

d2y -

dy/dt ¢

de/dt ¢

d (¥ _ d(¥
“dz\¢ ) T dat\ ¢4
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