)3

2
ki= %:&kz*—-

27. Question

Show that the curves xy = a- and x? +y3 — 247 touch each other.

Answer
If the two curve touch each other then the tangent at their intersecting point formed a angle of 0.
We have to find the intersecting point of these two curves.
xy = a2 and x2 + y2 = 2a?
=x%+ (a_g)z = 2a?
x
=x*-2a2x2+a*=0
= (x2-a?) =0
=X = +aand -a
Atx=a, y=a
Atx =-a, y=-a

) dy B —a2

m, :
Mdx x2

mjy at (a, a) =-1

class24

mj at (-a,-a) =-1

dy
mz H 2X+ ZYE =
ms at (a, a) = -1

m5 at (-a, -a) = -1

At (a, a)
m, —m
14+mym,

N S =
tan® = 1+(-1)(-1) a=8=4
At (-a, -a)

m,; —m
1+m,m,

tanf = 2D _g59=0
1+(-1)(-1)

So, we can say that two curves touch each other because the angle between two tangent at their
intersecting point is equal to 0.

28. Question
Show that the curves x3 —BX}’E +2=0 and 332): — Y3 —2 = () cut orthogonally.

Answer



If the two curve cut orthagonally then angle between their tangent at intersecting point is equal to 90°,
We have to find their intersecting point.

x3-3xy2 +2=0_..(1)and3x%y-y3-2=10...(2)

On adding eq (1) and eq (2)

x3-3xy2+2+3%y-y3-2=0

x3-y3-3xy? + 3x%y =0

(x-yP=0=x=y

Putx =yineq(l)

y’-3y3+2=0=y=1

Aty =1,x=1

d
m, : 3x2—3(xx2yd—i+y2)= 0

mpat(1,1)=0

d d
m, 3 3(x2&y+2xy)—3yzay= 0

my at (1, 1) = -2/0

At (1, 1)
tan@ = ~—-1m:;1:nnf2

(1 class24
tanB = —

m, (- + m,)

1—-0
( )=notdeﬁned = 0= X

i T 2

So, we can say that two curve cut each other orthogonally because angle between two tangent at their
intersecting point is equal to 90°.

29. Question

Find the equation of tangent to the curve x = (8+sin6).y =(1+cos6) at 6 = =z
1




(\f_ 1)rr

y=0-V2)x +—— 3

30. Question

Find the equation of the tangent at t = E for the curve X =sin 3t,y =cos 2t.
4

Answer
d = 2 sin2t
s S ok o oSN
m dx %_ 3cos3t
dr
™ 2V2
mat(t= Z)=T

y-b=m(x-a)

==

Zﬁ( 1)
4x—3V2y-2v/2=0

Objective Questions

1. Question

Mark (V) against the corre following:

class24

|fy =Zx [hel d_y:?
dx

A x( gl )

aX

(log 2)

C. 2%(log 2)

B.

D. none of these

Answer

Given that y=2%

Taking log both sides, we get

log.y =xlog, 2 (Since Jog,b® = clog,b)

Differentiating with respect to x, we get
1dy

dy
yd =log.2or-—=1log.2xy

dx
HE!"ICE =k Ioge

2. Question

Mark (V) against the correct answer in the following:



dy
If :1 % the]] _— =7
¥=tee dx

>

S e I N

B. —(log10)

1
c,.———
X(log 10)
D. none of these
Answer

Given that y = log,,x

= _ logeb ’

Using the property thatlog, . we get
g SR

log.10
Differentiating with respect to x, we get
dy 1
dx  xlog, 10
3. Question

ollowing: c I Cl SS 2 4

Mark (V) against the correct

Ify =el'* then .d_y=?
dx

A. l.c“"’“
X

_el-x
2

X

B.

C. e'*log x

D. none of these
Answer
Given that y _ &

Taking log both sides, we get
log.y =£ (Since log,b® = clog.b)

Differentiating with respect to x, we get



4. Question

Mark (v) against the correct answer in the following:

If}::xx thend_y=?

dx
A x"logx
B. x*(1+logx)
C. x(1+logx)
D. none of these
Answer
Let y=f(x)=x*
Taking log both sides, we get
log.y =x % log.x-(1) (Since log, b® = clog.b)

Differentiating (1) with respect to X, we get

I el 1
;&—KK; 08X X

ﬁ%=yx(1+lng,x)

Y  ereon
ﬂ&—f(x)—x"(1+log

5. Question

Mark (V) against the corre
If y = x% then 3Y =7

A. (Sm K)*X' sin x-1)

B. (sin x cos x)-x“‘i“'l'

& xsin{sm X+X log x-cos x}
%

D. none of these

Answer

Let y=f(x)=x5i”x

Taking log both sides, we get

log.y = sinx x log.x-(1) (Since log_,b® = clog,b)
Differentiating (1) with respect to x, we get

.. S
;&-—-S X; 0g.X X COSX

following:

class24



ﬂg"‘ x(ﬂx+l )
o T+ 10g.xcosx

sinx + xlog_x COSX)

d,
= r~¥=f’(x)=x"( 3

dx
6. Question

Mark (V) against the correct answer in the following:

dx

A .Y

x“glogx

8 xﬁ{lﬂog x}
24X

B.

D. none of these

Answer
Let y — f(x) — x\h—‘

Taking log both sides, we ge

S class24

(since log, b® = clog,b)

Differentiating (1) with r

1dy 1 1
§a=\/§x;+logexx2—ﬁ
dy 2+lng,x)
o i
dy
= a——f (X)
_ llt\I,§(2+Iog.?x)
2Vx

7. Question

Mark (V) against the correct answer in the following:

iy =8V then S
dx

A. gsnx .cosv/x

" g cosv/x

2%



sinax
ng

D. none of these

.

Answer

Given that y= esinVx

Taking log both sides, we get
log.y = sinyx

(Since log,b® = clog_b)

Differentiating with respect to x, we get

1dy 1
§&—cos\/§xm
Or

dy 1
e COSVX X zﬁxy

Hence % _ w
dx 2%

8. Question

Mark (V) against the correct:answer in the following:

velass24

If y =(tan x)™ " then 4

A cotx-(tan x)™ 7

seC

cotx

B. —(tan x)™ " - cosec’x

% cosec’x(1-log tan x)

C. (tan X )
D. none of these

Answer

Given that y= (t;mx)m*x

Taking log both sides, we get

log.y = cotx x log, tanx (Since log_ b = clog,b)
Differentiating with respect to x, we get

19y = cotx X Lx sec?x — log, tanx X cosec’x = cosec’x(1— log, tanx)
— e Be Be

Hence, :—Z = cosec?x(1—log. tanx X y = cosec’x(1 — log, tanx) (tanx) “°t

9. Question

Mark (V) against the correct answer in the following:



Ify =(5i]_‘| X)Iogx then %:?

A (log x)-(sin 3 * . cosx

B (sl )" _{x log x + log sin x}
X

(s x)logx .{(x log x )cot x + log sin x‘[
x J
D. none of these
Answer
Given thaty = (sinx)1°3e"
Taking log both sides, we get
log.y =log.x x log,sinx (Since log, b® = clog_b)

Differentiating with respect to x, we get

ldy 1 I
;a =l10g_X X ﬁ X CcOsX 0g.SINxX X ;

_ Xcotxlog.x + log, sinx
- X

Hence, dy = xcotxlogax+loge
dx x

_ Xcotxlog.x + log, sinx
X

10. Question

Mark (V) against the correct answer in the following:

Y o

e x ;
lfy—sul(x )then =

A x* cos[x")
B. x* cosx™(1+log x)

C. x*cos x" log x

D. none of these

Answer

Given that y=sin(x*)

Let x*=u, then y=sin u

Differentiating with respect to x, we get

dy du %y du
— = cosu X — = cos(x®)—-(1
dx dx ( )dx (1)

Also, u=xX

class24



Taking log both sides, we get

Loge u=x % loge X

(Since log, b = clog.b)

Differentiating with respect to x, we get

ldu— x1+! o |
udx_x - 0g.X

du
=b£=u % (1+ log.x)

du
==§=x"(1+logex) -(2)
From (1) and (2), we get
d
N cos(x*) x*(1 + log.x)

dx
11. Question

Mark (V) against the correct answer in the following:

dx

(x cosx +sin x)

ZJK sin X

1 ;
B. —(XxcosX+sinx)-
~

1
21f‘x sin X

D. none of these

Answer

Given that ¥ = Vxsinx
Squaring both sides, we get
y? = xsinx

Differentiating with respect to x, we get

dy  xcosx+sinx

d:
Zyd—i = XCOSX+ sinx or .= = 2y

Hence Q __ xcosx+sinx
"dx 2 /xsinx

12. Question

Mark (V) against the correct answer in the following:

If ¥ =xy then = =7

g 2

y(x—1)
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y(1-x)
x(y-1)

c (x-xy)
(xy-y)

B.

D. none of these

Answer

Given that xy=e**Y

Taking log both sides, we get

log.xy = x + y (Since log, b = clog_ b)
Since log_ bc = log, b +log, c. we get
log.x+log.y=x+y

Differentiating with respect to x, we get

1 1dy dy
x+ydx_ 1
Or

dx\ y X
dy _ y(1—x)
Hence, = s

13. Question

Mark (V) against the corre

If (x+y)=sin(x+y) then

A -1
B. 1
1-cos(x+y)
s, Rl
cos™ (x+y)
D. none of these

Answer

Given that x+y=sin(x+y)

Differentiating with respect to x, we get

! d d
1 +d—i =cos(x +y) (1 +d—§) or (cos(x+y) —1) (1 +d—::)
Hence, cos(x+y)=1 0 =

If cos(x+y)=1 then, x+y=2nm, nEZ
Hence x+y=sin(2nm)=0 or y=-x

Differentiating with respect to x, we get

class24

0



&&

=-1

d
Hence, ¥ = 1
dx

14. Question

Mark (V) against the correct answer in the following:

It X +fy =& then %’:?
~Jx

A ——

D. None of these

Answer

Given that \/x + ﬁ =4a

Differentiating with respec

class24

1 P 1 dy_o
2Vx zﬁdx_
Or
& _ [

dx X

15. Question

Mark (V) against the correct answer in the following:

If .x}' =yx then d—yz?
dx
(y-xlogy)

A
(x—ylogx)

g Y(y—xlogy)
X(x—ylog x)

c Y(y+xlogy)
x(x+ylogx)

D. none of these

Answer

Given that xY=y*

Taking log both sides, we get



ylog.x =xlog.y
(Since log,b® = clog_.b)
Differentiating with respect to x, we get

y dy =xdy
;+logexﬁ = §a+log,y

x—ylog.xdy y-—xlog.y
= y dx X

dy _ yly-xlogey)
Hence = =———=—
L dx  x(x-ylogex)

16. Question

Mark (V) against the correct answer in the following:

) th @

If xPyd =(x +y)

cn

X

B ¥
X

x?!
q-1

y

D. none of these

Answer

Given that xPy9=(x+y)P*d
Taking log both sides, we get

loge xPy? = (p+q)loge(x+y)

(Since log, b® = clog.b)

Since log_bc =log_b +log, c. we get
log.xP +log.y? = (p+q)log.(x+y)
plog.x+qlog.y = (p+q)log.(x +y)

Differentiating with respect to x, we get

d * d
PAY P

x ydx x+y dx
=Q(xq—3m) _Xq—yp
dx\y(x+y)/ x(x+y)

Hence, &¥ _ ¥
i =

17. Question

Mark (V) against the correct answer in the following:
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|fy :X_lsinl ‘[hen ﬂ:?
X dx

5 X 1
A xsin——cos—
X X

1 o
B. —cos— +2xsin—
X X

c g 1 1
- —XSIN—+CO5—

X X
D. None of these

Answer
Given thaty = xzsini

Differentiating with respect to x, we get

dy g 1 i] 1 1
— = X°c05— X —— + 2xsin— = 2xsin—— cos—
dx X x2 X X X

18. Question

Mark (V) against the correct answer in the following:

If y =cos’x’ then d_y=?

dx

A _3x*sin

class24

' SR |
B. 3x%sin’x°

C. -3x%cos’® ( 2x3)

D. none of these

Answer
y=cos2x3=(cos(x3))2

Differentiating with respect to x, we get

d
s A 2cos(x3) x —sin(x?) x 3x2

dx

Using 2sinAcosA=sin2A
dy

— = —3x%sin(2x3

5 %% sin(2x3)

19. Question

Mark (V) against the correct answer in the following:

If y =log(x +aJx2 +a3) then %:-?

1

A.
2(x +a/x? +a’ )




B.
2 2
X +a
1
C. —
X" +a

D. none of these

Answer

Given thaty = Jog(x + VxZ +a2)
Differentiating with respect to x, we get
. 1+ 2)
— = X 2x
dx x+ Vx2+a? 2vx2 +a?

Hence, dy _ % % x4/ x2+a? —
X+ x2+a? Vx3+a? Jx2+a?

20. Question

Mark (V) against the correct answer in the following:

1++x g BT
dx

1
A J_x—(l—-x)
= |
e

‘x(l—\l;)l

_x
2(1-x)

D. none of these

class24

Answer

1+%
1—x

Differentiating with respect to x, we get

Given thaty = log,

R (1—ﬁ)xﬁ—(1+ﬁ)x—z—\lﬁ 4

ax " 1FVX -V JRERNE

21. Question

Mark (V) against the correct answer in the following:

If y ﬂog[f_hiﬂiﬂi] i 22 o
+x°—x



2
W
'JIH(2
B. 2\‘1+K:
2
X

=2
. ——
J1+x°
D. none of these

Answer

Given that y = loge( “"2‘”‘)

14+xi—x

Differentiating with respect to x, we get

= ﬂ_y - \fl-l-x*_x " (\.‘ 1+x3_x)x( ><2x+1)‘(u' 1+X2+XJX(mX zx—-l)
dx  J1exlax (m_,‘)“
dy_ 2
Hence, T

22. Question

Mark (V) against the correct answer in the following:

F @ class24

1 ;
B. —cosec‘ —_—
2 a

- c -

1 3[1'[ RJ ['n: 7:]
C. —cosec” | ——— [cot| ———
2 4 2 4 2

D. none of these

Answer

1+sinx

Given that y= 3
1—sinx

Using, cos?0 +sin® =1 and sinx = 2sin§cos’—;

X X X %
in2> - i M roe—
sin 2+cos 2+2smzcos2

¥= X X X X
2= o bk e e
sin 3 + cos 3 2sin 5 c052

X .
" COS‘i + smi

B T
COSi—' SII'I?

Dividing by sin’—z‘ in numerator and denominator, we get



¥ cot%—L (4 2
(Usm cot(E—A)—M)
g 4 T cotA—1

Differentiating with respect to x, we get

g = —cosecze— g) b —%

Hence, & = X cosec? (3 — 5)
dx z 4 2

23. Question

Mark (V) against the correct answer in the following:

iy feeX=l o dy
secx+1 dx

"
C.—cosee”—
2

D. none of these

class24

Answer

secx—1
secx+1

Given that y=

Multiplying by cas x in numerator and denominator, we get

1—=cosx
Y= |1+ cosx

Using 1 —cosx = 2sin®> and 1+ cosx = 2c0s*7, we get

)

Differentiating with respect to x, we get

_ zxxl
y = sec 2%3
1 x
= - 2—
2sec >

24. Question

Mark (V) against the correct answer in the following:



A —seczxvtan[x+£J
2 4
o3
sect | x+—

4
B.
2 tan[x+£}
_ 4
2 X
sec =
)
|4

D. none of these

Answer
Given that y = :":::
Using tanG.;. x)= t:::, we get

y= Jan(z+s)

Differentiating with resp

dy 1

dx 2 ’tan&—t+x)
g _ necz(l-:-&x)
Hence, m

25. Question

x sec? (Z

Mark (V) against the correct answer in the following:

m} o a

If y =tan™"
- { sin X dx

Answer

Given that y = tan™* (1‘%
5
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Using 1 — cosx = 2sin® 3 and Using sinx = Esingcosg, we get

. X

— tan~! —,—132"“2— ) = tan~‘tanZ
y= an (Zsin;cos; ory 2

X
y=3
Differentiating with respect to x, we get
dy 1
dx 2

26. Question

Mark (V) against the correct answer in the following:

If y =tan_1{cosx+sm x} r— d_y=?
dx

COS X —sin X

Al

0
1| =

-4
3

D.

Answer

class24

Given thaty = tan”( - =

Dividing numerator and deneminator with cosx, we get

_y (1t tanx
= (1—tanx)
Using tan(§+ x) = E. we get

y=tan™! tan(;+ x) = 2+x

Differentiating with respect to x, we get

& _
—

27. Question

Mark (V) against the correct answer in the following:

Ify =tan™" ﬂ‘l then d_yz?
I+sinxj dx

A.

@
= pa L e



D. -1
Answer

Given thaty = tan“"( Sosx

1 +sinx

Using cosx = coszg — sin? ; sinx = Zsingcos’-z‘ and cos28 +sin26 =1

Hence, y = tan—1 (_Egzjlgﬂgx_x) — tan~! ((cog—sing)(msg +sin§))
cos=+sin z+2=inions-£ (cos—-n- d.n—)

X x
. COSE— sz

= y=ta" I
cos3 + siny

Dividing by cosz in numerator and denominator, we get

11—1:311%
y=tan*—%
1+tan§

Using tan G = x) = . we get

1+tanx

class24

28. Question

Mark (V) against the correct ans in the following:

If y =tan~" LS o &
l+cosx dx

Al

2
g _1

2

1

C T

(l+x‘)

D. none of these

Answer

-t 1-cosx
Given thaty tan Lﬂm‘

Using 1 — cosx = Zsin" -and 1+ cosx= Zt:os2 we get



X
in2 >
2sin 3

Xy X
2c032§ i Mn(i) "2

y = tan~?

Differentiating with respect to x, we get

& _1

dx 2
29. Question

Mark (V) against the correct answer in the following:

If y =tan™!
3 [ dx

bcos x +asin X

% B
b

52

o |
D.-1

Answer

acosx—b

Given that ¥ = tan™? (h
COSX,

Dividing by bcosx in nu

a
= tan! —a—b
¥ 1 +b—tanx

Let%= tana = o = tan"‘%

Theny = tan™?* (—:fm_t“x
tanA—tanB

1+tanAtanB’

we get

Using tan(A — B) =

i a
y=tan‘tan(a—x) = a—x =tan‘1g-x
Differentiating with respect to x, we get
=g

dx
30. Question

acosx—bsmx) thend—yz

?

seClass24

Mark (v) against the correct answer in the following:

Ify =s'm‘1(33—4x3) then :_y =?
X

&

1-x%

(&



G

V1+x?

D. none of these
Answer

Given that y=sin1(3x-4x3)
Let x=sin B

= B=sin"1x

Then, y= sin"1(3sinB -4sin36)

Using sin36=3sin8 -4sin3p, we get
y=sin"1(sin38)=36=3sin"1x
Differentiating with respect to x, we get
dy 3

& VI-x2

31. Question

Mark (V) against the correct an

3
A. -
1-x~

=3
B. =
1-x°

4
C. =
1-x°

4

D. 3

(3x7-1)
Answer

Given that y=cos1(4x3-3x)
Let x=cos 6

= B=cos1

X
Then, y=cos1(4cos36-3cos8)
Using cos36=4cos30-3cos6 , we get

y=cos1(cos38)=3=3cos1x

Differentiating with respect to x, we get

the following:
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—3
v1—3x2

32. Question

&

&

Mark (V) against the correct answer in the following:

dx

M]ﬂm dy _,

If y = tan )| X2
1-+Jax

= J;(Iﬂ()

1
>3 (1+x)
Answer

1 V';'l'\‘r;
1—yax

Let /3 = tanA and x =

Given thaty = tan™

melass24

y=tan! tan(A+B)=A+B
=tan~1ya+ tan" 1\

Differentiating with respect to x, we get

dy 1 1 1

33. Question

Mark (V) against the correct answer in the following:

2
=1 d
If y =cos™ x1 then & =2
K-+l dx
2
A. 5
(l+x )
“2
B.




2x
“1+x)

D. none of these

Answer

. w21
- -1
Given that y = cos = 1)

x2+1

= cosy = ’2 or secy = —5—

Since tan?x=sec?x-1, therefore

. %2+ 1\° "
gl =y

A&y

(=2 12

Hence, tany = ory tan‘l( f:z)
Let x=tan®

= B=tan"1x

Hence, y = tan™ (—- 12:?:30

Using tan2@ — i:e we

y = tan~'(—tan20)
Using -tan x = tan(-x), we
y = tan~? (tan(~26))

=-28

=-2tan’ x
Differentiating with respect to x, we get

dy _ -2
dx ~ 1+ x2

34. Question

Mark (V) against the correct answer in the following:

If y = tan [1 x}th . A

- dx
2x
A =y
-2x
B.
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. B,
» (l-i-x“)

D. none of these

Answer

. . —q 14"
Given thaty = tan (1—x=
Let x2=tan®
= B=tan"1x?

1+tan8)

Hence, y = tan™? (1..tana

Using tan (I * x) = 1—tanx
ipai L e i B 1 (g2
y = tan tan(4+9)—4+9—4+tan (x*)

Differentiating with respect to x, we get

dy _ _
&‘1+x4"2"‘1+x4
35. Question

Mark (V) against the correct answer in the following:

Ifyztan‘*(—‘\/;)

=

" (1+x)

o
(1+x)

-1
& —
2«,{; (1+x)
D. none of these

Answer
Given that y = tan™* (—x)
Differentiating with respect to x, we get

dy 1 =1 =1

" 14 (—yR)° 29K 2VE(1+¥)

36. Question

Mark (v) against the correct answer in the following:

e cos~'x? then d_y =7
dx

_
6

A,
1-x
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5
—-3x-
]

B.
1-x

-3
xz'\h-xﬁ

D. none of these

C.

Answer
Given that y=cos1x3

Differentiating with respect to x, we get

==X 3= ——
dx 1 (x3)2 V1—x8

37. Question

dy -1 3x?

Mark (v) against the correct answer in the following:

dy

If y =tan ' (sec x +tan x ) then d—=?
X

A.

12| =

; class24

G0

D. none of these

Answer

Given that y=tan'!(sec x + tan x)

Hence, y = tan™! (ﬂ

COSX

e X " = X "
Using cosx = cos® — sin® E, Sinx = Zsm;cosf and cos26 +sin28 =1

X X - X £z
T— - o— (co32_+sin2_+zdn-ma-) o (( x(catii-:ln—z-l ‘ )

cos?=—sinZ=
2 2

Dividing by cos% in numerator and denominator, we get

1+tan%
Y=t3“_l_i
l—tani
S E 4 1l+tanx
Using tan (T" x) == . we get
—tan"tan(u+x e
y= s 2 &8

Differentiating with respect to x, we get



