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DIFFERENTIATION
INTRODUCTION Example1:
*  The rate of change of a quantity 'y' with respect to another
quantity X' is called the derivative or differential coefficient Find the derivative of the function y =——— with respect
of y with respect to x. ) o xT 4l
*  This is equivalent to finding the slope of the tangent line to to x using first principle.
the function at a point. X
Sol. Y=—5—=f(x)
DIFFERENTIAL COEFFICIENT o
Let y = f(x) be a continuous function of a variable quantity x+h X
X, where x is independent and y is dependent variable quan- 2 . 2
tity. Let 8 x be an arbitrary small change in the value of x and & lim fo+) =1 &) = lim (x+h)7+1 x*+1
dx ho0 h h—0 h

(i)

)
8y be the corresponding change in y then lim e if it
3x—0 Ox

exists, is called the derivative or differential coefficient of y

d
with respect to x and it is denoted by ﬁ , ¥,y or Dy.

ﬂ lim S_y
dx  8x—0 OX

So,

ﬂ lim f(x +0x)—f(x)

dx 8x—>0 ox
This definition of derivative is also called the first principle
of derivative.
If we again differentiate (dy/dx) with respect to x then the
new derivative so obtained is called second derivative of y

(d%y)
y
with respect to x and it is denoted by de_z J ory" ory,or

D2y. Similarly, we can find successive derivatives of y which
may be denoted by

@y dy &y
dX3 ) d ZEEARAAA dx" 5 eereencaneneens
Note:

Sy . , . dy .

—— is aratio of two quantities dy and 6x where as —— is

ox dx
o Lo dy

not a ratio, it is single quantity i.e. i #dy +dx.

dy . d o o
i is i (y) in which d/dx is simply a symbol of

operation and not 'd' divided by dx.

. (x+h) (x> +1)=x[(x% +1)+2hx +h?]
= lim
h—0 h(x2 +1)[(x+h)? +1]

i (x> +1)—x (2x+h)
h—0 (x% + 1) [(x + h)? +1]

C xF+1)-2x2 1-x2
= lim = lim
-0 (x2+1F o0 (x? 1)

STANDARD DERIVATIVES
i (Xn):nX —1 2 i (eX) =X
dx "dx
d = d
= (a*) = a*log, a 4. = (log.x)=1/x
4
dx (logzx) log. a

d
= (sinx) =cos X

d :
= (cosx)=—sinx

d
— (tanx) =sec?

dx x

d 2
— (cotx) =—cosec

dx x

d
— (secx) = secx tanx
i (secx)

d
= (cosec x) =—cosecx cot X
X

T
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THEOREMS ON DIFFERENTIATION
Theoreml :

d
Differentiation of a constant function is zero i.e. x (©)=0
X

Note : Geometrically, graph of a constant function is a
straight line parallel to x-axis. So tangent at every point is
parallel to x-axis. Consequently slope of the tangent is zero,
. dy
ie., i 0

TheoremII :
Let f(x) be a differentiable function and let ¢ be a constant.
Then c. f(x) is also differentiable such that

44
L e fG0}=c. —— (09)

i.e. The derivative of constant times a function is the
constant times the derivative of the function.

Example2:
Find the derivative of elo8X,

Sol. y=clogx=x = —y:1
dx

TheoremI1I :
If f (x) and g(x) are differentiable functions, then f(x) + g(x)
are also differentiable such that

{f(X)+g(X)} {f( )}+—{g(X)}

ie. The derivative of the sum or difference of two functions
is the sum or difference of their derivatives

Note : The above result can be extended to a finite number
of differentiable functions. Thus we have

%{fl (x) £ (X) 2 £ (%))

d d d
= —{fi(x)}+ {f2 ()} s i&{fn (x)}

Example3:

. d -1 P |
Find — (cos™ x +sin™" x)
dx

d i(ﬁj
Sol. &(cos X +sin'x) = dx =0
Example4:

Ify=(1+x"4) (1+x2) (1-x"74),

dy
then find the value of —.
dx

Sol. y=(1+x"2)(1-x"?)=1-x

Example5:
2 X3

Ify=1+x+ 74'?

dy
+....00, then find — .
dx

dy
Sol. y=¢* => —=¢X=y
dx

Theorem IV
Product rule for differentiation : If f(x) and g(x) are two
differentiable function, then f(x). g(x) is also differentiable

d d d
such that ix [f&). g )] =f(x) ix [g(x)]+g(x) ix [(fx)]

i.e. Derivative of the product of two functions
= [(First function) x (derivative of 2nd function)
+ (second function) x (derivative of first function)]

Note: The above result may also be expressed as
(foy=f'g+fg'

’ (f . g
= (fy=(fe) [T+
It can be generalized for the derivative of the product of
more than two functions as given below

( f! g‘ h |\

(fghy = (fgh) [ F+ 5+ 7))

[Dividing both sides by fg]

Generalisation of the product rule :
Let f(x), g(x), h (x) be three differentiable functions. Then,

d%{f(x).g(x).h(m} - {C;ix(ﬂx))}g(x).h(x)
+f(x){ (g(x))}h(x)+f(x>g(x>{ (h(x))}

Example6:

fy=x tan >, then find (1 + cosx) -2 —si
y=xtan -, then ind ( cosx)dx—smx.

Sol an X = Y X se? X
Ly= — => — =l.tanT +x -z
oyxan2 i an2 xse022
. X
< sine X
= tan— +—se02—:—2+—
2 2 2 X 2 X
cos— 2cos” —
2 2
. X X
2sin—cos—+ X .
2 2 _sinx+Xx
B 2 X 1+ cosx

2cos” —
2

dy .
= (1+cosx) o Sinx=x

¢
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TheoremV :
Quotient rule for differentiation :

If f(x) and g(x) are two differentiable functions and g(x) # 0,

f(x
then Q is also differentiable such that
g(x)

d d
d [f(x)} ) g(0)  [F]-(x) | [g()]

& | g [e(x))*
ri rq_ ri r
OriN_r _Ddx[N] Ndx[D:|
dx Dr [Dr]2

where N': Numerator ; D' Denominator
Example7:

1-t
IFF(t) = T - then find f* (1/0).

Sol. f'(t):i‘il__t}:(I‘H)(_l)—(l—t)x(l)
dt| 1+t (1+t)2
_ —1-t—1+t _ -2
a+1* 1+t
-2 —2t2
f1/1]= o= .
[Hlj (t+1)
Example8:

—4
If f(x) = 2— then find the value of f' (0).

N

1
Sol. () \/;'1_()(_4)2\/; 2x—x+4  x+4
ol. f'(x)= = =
2x 4xi/x  4xix
which is not defined at x =0 i.e. f' (0) does not exist.

Example9:
X sin X

Find the differential coefficient of

d [ xsinx]
Sol. & 1+ cosx

I+cosx

(I+cosx)(sinX + x cos X) — (xsin x)(0 — sin X)

(1+cos x)2

sinX(1+ cosX)+ X cosX + x(cos2 X +sin? X)

(I+cos x)2

(x+sinx)(1+cosx) Xx+sinx

(1+cosx)2  1+cosx

Theorem VI
Differentiation of a Composite function (Chain rule) :
If f (x) and g (x) are differentiable functions, then fog is also
differentiable and

(fog)' (x)=1" {g(x)}. £ (%)

d d d
or, —!(fq =——{(fc —

™ { (fog)(x)} ) {(fog)(x)} ™ (2(x)
Note :
(1) The above rule can also be restated as follows

dz dz dy
If z=f(y)and y=g(x), then — = — —
(v)andy = g(x) ix dy dx

or (Derivative of zw.r.t. x=Derivative of z w.r.t.y
x Derivative of y w.r.t.x)
(2) This chain rule can be extended further
Derivative of zw.r.t. x = (Derivative of z w.r.t. u)
x (Derivative of u w.r.t v) x (Derivative of v w.r.t X)

Example 10 :
Find derivative of function y = ¢* cos bx.
Sol. y=e**cos bx.

gy _ e™ i(cos bx) +cos bxi(eax)
dx dx dx
=™ (—sin bx)di(bx) +cosbx e -a
X
= (a cos bx — b sin bx) e?*
NOTE
d . :
* = (e?* sinb x) = e**(a sinb x + b cos bx)
= a2 4+ p2 e sin(bx + tan~!b/a)
d .
* = (™ cosb x) =e?* (a cos b x — b sinb x)
= a2 + b2 e*¥cos (bx+ tan~!b/a)
Example 11 :

Find derivative of following functions
. y = 1

: =
O T E ey

(i) y= sec? (f3 (x))

1
D Y= =)™
Sol. (i) (f ()"
dy e d o nf(x)
a0 =

(i) y=sec” (£ (x))

% = 2sec (f° (x))%sec (£ (x))

B
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= 2sec (f3(x))-sec (f3(x)) tan (f3(x)) (f3(x))

= 2sec (3 (x)) tan (£3(x)) 3% (x) dif (x)
X
= 6sec” (f3(x)) tan (£3(x)) £2(x) -f' (x)

Example 12 :

. 2.5
Find the derivative of function y = eV*" (In (x"+7)%)
_ e\/sin (In (x247)°)

_ o\sin(5In x247))

. 2
g:e sin(Shn (x>+7)) 4 sin (SIn (x2 +7))
dX dX
. 2
:em % ism(Sln(X +7))
2ysin (5In (x> +7)) &
e 5 4

-cos (51n (x2 +7)-

24sin (5In (x> +7)) x*+7 dx

sin (5 (x2+7))

Sol.

(x2+7)

_ S5xcos (5ln (X2 +7)e
(x% +7) \Jsin (5In (x2 +7))

Differentiation of logarithmic functions:
In differentiation of an expression or an equation is done
after taking log on both sides, then it is called logarithmic
differentiation. This method is useful for the function
having following forms—
(i) When base and power both are the functions of x i.e.
the functions is of the form [f(x)]g(x).

y=[fx)]E% ; logy=g(x) log[f(x)]

Idy 4
v d_x xS log[fix)]
d
= [f(x)&®. {&[g(X) logf (X)]}
Example 13 :

d X
Find —(x* )
dx

X

Sol. Lety= x* logy=x*logx

1dy =x* ! +log x [x* (1 +logx)]

y dx X

d X

=3 e logx (¥ (I log 9}
X

Example 14 :

d
Ify= (logx)* + x!°¢% | then find d—z )

Sol. Lety = (logx)* + x logx
Putu = (logx)¥, v = x10g
dy _du dv
dx dx dx
Nowu=(logx)*= logu=xlog (logx)
tde_

y=utv ..

1
l +log (logx). 1 = —— +log(logx)
log x

u dx ]og

du 1
— —u|log(l +
= u{og(OgX) logx}

1
~ (logx)* [log (logx)+ @}

v= X10gx

log v =1logx. logx = (logx)?

ld_vzzlo xl . d_V 1Oﬂ’xlogx
v dx X dx X

eq. (1) gives
dy log(logx)+L +x 108X (M]
—— =(logx)* log x '

dx X

Example 15:

d
Ify=,/xlog x ,then find d_z atx=e.

1
Sol. y =(xlogx)!? . logy= 5 llogx +log (log x)]
1dy 1(1 1 1)
- —— ——|—+ '_J
y dx 2\x logx x
1 d
—_y:L(l_,_ l J
xlogx dx — 2x log x
1 g 1 1
Atx=e, we have cloge dx Ze logeJ
dy _ \f !
1+1
ax 20 0D
Example 16 :

d
If2x+23’:2X+y,thenﬁndthevalueofd_z atx=y=1.
Sol. 2X+2Y=2%%y
d_Y}
dx

d
= 2Xlog2 +2Ylog?2 &y = 2X"Y]og2. [1"‘

ey
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= 2x+2yd_y =Xty +2x+yﬂ
dx dx

= (QY-2x*Y) %:2X+sz

dy 282" -1
dx  2Y(1-2%)

dy

= 2(1-2%) =@ D=

d 1ol _
(&) _zen
dx/yoya  2la-2Y

Differentiation of Implicit functions :
Ifin a equation, x and y both occurs together i.e. f(x, y) =0
and this equation can not be solved either for y or x, then
y (or x) is called the implicit function of x (or y).
For example x3 +y3 + 3xy =2, x¥ + y*=ab,
ax? +by?+ 2hxy + 2gx +2fy +¢=0

Working rule for finding the derivative :

First method :

(i) Differentiate every term of f(x, y) = 0 with respect to x.
(i) Collect the coefficients of dy/dx and obtain the value

of dy/dx.
Second Method :
f(x,y)= tant, th dy _ of/ox tial
X, y) = constant, then i of 1 dy are partia
differential coefficients of f(x, y) with respect to x and y

respectively.

Note: Partial differential coefficient of f(x,y) with respect to
x means the ordinary differential coefficient of f(x, y) with
respect to x keeping y constant.

Example 17 :

If sin y =x sin (a + y) then find dy/dx.

) ) _ siny
Sol. siny=xsin(a+y) —sin(a +y)

Differentiating the function with respect to y

dx _ sin(a+y)cosy —sinycos(a +y)

dy sin? (a+y)
sin(a+y—y) __ sina dy sin’(a+y)
=" .7 .2 S
sin“(a+y) sin“(a+y) dx sina

Example 18 :

If x¥Y+y* = aPthen find &y .
dx

Sol. Here f(x,y)=xY+y* — aP
so differentiating f (x, y) with respect to x keeping y constant,
we get

of oo
= y x¥" 1+ yX log y Similarly a_y =x¥logx +x.y X!

Thus dy  -of/ox oy x4 y¥logy
dx of / oy xY logx + xy* ™!
Example 19:

d
Ifx3 + y3 = 3xy, then find i .

Sol. Differentiating w.r.t. X,

d d
3x2+3y? &y:3y+3x&y
2
dy dy x"-y
= 302y =3 g ) = g T T

Theorem VII :
Derivative of inverse function :
Let the function f (x) and g (x) be inverse of each other then
flgx)=g(fx)=x
e g®=g ) f'x)=1
dx dy 1 { dx 0}

. dy =
Relation between i and dy * dx dx/dy |dy

Example 20 :
Ify=f(x)=x>+ x> and g is the inverse of f find g' (2).

Sol. y=f(x)=x3+x°
Let g (x) be the inverse of f(x) i.e., g (x) =1 (x)
f(gx)=g(f(x))=x
Differentiating w.r.t. x
f'(g().g'(0=1
1 -1
g'(x)= =g@)=f"(2)=y(say)
(g (2))
= f(y)=2=y’+y=2=y=1
= g'(Q)= L _ ! 1
& ') @3x?+5x%),, 8
Example 21 :
Let f(x) = exp (x3 +x2 + x) for any real number x, and let g
be the inverse function for f. The value of g'(e?) is —
(A) 1/6¢3 B) 1/6
(C) 1/34¢3° (D)6
Sol. (A).f(g(x))=x
= f'gx).g'®=1=g'X)=——
srE £'(g (%)
3,..2
- g/(e3): 3 X7 +X +X_e3 —=x=
f'(g (e”))
3 1
= gE@)=g =5
F@ e 352 L ax 1)
.t 1
SB+2+1)  6¢°

ETTe
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DIFFERENTIATION OFINVERSE TRIGONOMETRIC

FUNCTIONS
1 4 iy = 1<x<l1
. Ix (sin™'x)= — ,—1<x
2 4 (cosIx)= 1<x<l
. dX(cos X)=— I_Xz,— X
3 it 1o\ —
Todx (tan X)71+x2

d O 1
4. Ix (cot™'x)=-— L1 %2

d
5. —

o

1
(sec lx)= —F—;|x|>1
X x| Vx% -1

d -1
6. — (cosec lx)=————;|x|>1
dx |x |Vx% -1

Differentiation by trigonometrical substitutions
Sometimes it comes very easy to differentiate a function by
using trigonometrical transformations. Usually this is done
in case of inverse trigonometrical functions.

Some suitable substitutions
Functions

0] a2 —X2

Substitution

x=asin0Boracos0
(ii) x2 132 x=tanf oracot 0

(i) /x2_g2 x =asec 0 or acosec 0

. /a—x
() a+x

x=acos20

a? —x? s

) > 2 x? =a? cos 20
a”+x

(VD) \/ax —x?2 x=asin®

(i) 4[—— X =atan- 0
a+x

e X . 2

(viil) [ —— X =asin“ 0

a—x

x=asec? 0—b tanZ

() (x—a)(x—b)
®  (x-a)b-x)

x=acos2 0 +bsinZ O

Example 22 :

d
Ify= tan”! %— cot™! %, then find the value of &

dx
dy d 11X d 1 X
——=—/tan —|—-—|cot  —
Sol. "¢ dx{ 2} dx[ 2}

4 l+ 4 l 22 4
C44x2 2 14x2 2 44x? 14%?
Example 23 :
Ify=xsin! x+/]_ 2 thenﬁndﬂ
1-x dx
d _
Sol. d—y = 1sin ! x4+ — +l (22x)
X \/1_X2 2\/1_X2

S T X -
=gin™' x - =gin"' x
\/1—x2 \/1—X2

Example 24 :
| x+1\
Iff(x)=sin~ , find ' (0).
|5 maro
1( 2X+1\\
Sol. f(x)=sin" L J
1+4%
Let2*=tan 0
f (x) =sin”! [%} = sin”(sin 20)
1+tan” 0
1
f(x)=20=2tan"! 2% =f'(x)= 3 (2*In2)
1+2°%
£1(0 *i(2oln2)—ln2
0=
Example 25:
d
If y = sin~ [xuI=x —J/x\1—x2 ,&0<x<1thenﬁndd—z.
Sol. y=sin_][x\/1—x—\/§\/1—x2,where0<x<1

= sin_l[x\/l—(\/;)2 —x/;\/l—xz]z sin”!x —sin T Vx

Differentiating w.r.t. X, we get

d 1 1 d
—= - — (%)
dx \/1—X2 \/1_(\/;)2 dx

1 1 1 1

1
\/l—x2 Ji-x 24x \/1—X2 2\/)(—)(2

£
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Example 26 : d_x 5
Lety=sin [ 22| 0<x<1and0<y< ™. then find % dt 6 :
ety = i)’ X an y 2,t en fin dx
dy [ sint .
— =a| +/cos2t cost+————(—2sin 2t)j
Sol. Putx=tan0, 2x 5= 2tand _ sin 20 dt 2+/cos 2t
I+x 1+tan” 0
y=sin"! (sin20) =20=2tan"! x _ cos3t dy dy| _
—a| — | =2 : =0
dy 2 2\/ cos 2t dt /6 dX /6
dx 1+x?
Theorem VIII :
Example 27 : Derivative of a function with respect to another function :

Find i[sinf1 (3X—4x3)} for 1 <x<1.
dx 2

1
Sol. If 5 <x<1 then3sin~! x = —sin~! (3x - 4x3)

then sin™! (3x —4x3)=n—3sin"! x

= i[sin71(3x —a4x? )] = O—ﬁ (sin7l X) =
dx dx 1—x2

PARAMETRIC DIFFERENTIATION
In some situation curves are represented by the equations

e.g.x=sint&y=cost.

Ifx=f()andy=g (i) then ¥ = & 4t _ &'©
dx dt dx f'(1)

Example 28 :

d
Find &y ifx=a(cost+tsint)andy=a(sint—tcost)

Sol. x=a(cost+tsintyandy=a(sint—tcost)
dx ) )
m =a(—sint+sint+tcost)=atcost
i =a(cost—sint+tsint)=atsint= &y =tant
dt dx
Example29:
d
Find &y if x =a+/cos2t cost and y=a+/cos2t sint
then, ﬂ
X/
Sol.  x =a+/cos2t cost and y =a+/cos2t sint
. t (—2sin2t
dx_ a [\/cos 2t (—sint)+ Lsm)j
dt 2+/cos 2t
dx [sintcos 2t +costsin Zt] sin 3t
—=a =-a
dt Jeos 2t Jeos 2t

If f(x) and g(x) are two functions of a variable x, then

dif)]  d d

Example 30 :
Find the derivative of sin x3 w.r.t. cos x5.
d 3

y
— =cosx3.3x%; z=cos x
dx

3

Sol. Lety=sinx’, .. 3

3
dz d dy/dx COS X
— =—sinx3.3x% - g% = 3

R = =—cotx3
dx dz dz/dx

sin X

Example 31 :
Find the differential coefficient of log,,x w.r.t. log, 10.
Sol. Lety=log,,xand z=log, 10

N RO
logipX y CYT v dz P2
1 __(10gx)2

 (log, 102 (log10)?

Differentiation of infinite series:

= y={Jf()+y =y =f(x)+y

dy  f'®
C 2y-1

dy ’ dy
2y d—X:f(x)-i-& i

Example 32 :

dy
Ify:\/cosx+\/cosx+x/m thenﬁndd—X
Sol. y= \Joosx+y = y*=cosx+y

d d d
= 2y.d—z :—sinx-ird—i (2y—1)d—z =—sinx
dy _ sinx
dx_1—2y

T
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f(x)....oo
£
Giy 1fy=FC0" then'y = £ (x)V.

logy =y log [f(x)]

1dy _y (&)
¥ dx = Fx) +log f(x). i
dy  yfX)

dx  f(x)[1-ylogf(x)]

Example33:
XXX ....... 0 dy
y=X then find the value of (1—y logx) o
Sol. y =xY
logy=ylogx
— - =logx.—+=
y dx ogx dx x
1 1-yl
ﬂ[__logx} Y ﬂ[ﬂ} _y
dX y X dX y X
dy y2
1-yl - = —
= (1-ylogx) 4 ==
dy __yf'x)
i) Ify=f(x)+ I then -
fxX)+——......
f(x)
Example 34 :
Ify=x+— then fi dﬂ
y - 11 en find - - .
X+
1
X+
D. &
Sol !
ol. =x+_
y=x y
y2:xy+1
Diff. w.rt. to'x', 2 ﬂ*+d—y+0
iff. wrt.tox, 2y o =yrx
dy dy y
ax BY®=ys o 2y —x
TRYITYOURSELF

Q.1  Find the derivative of the function y = In?x with respect

to x using first principle.

d
Q2 Ify=(1+x"¥)(1+x2)(1—x!/4), then find &y.
Q3 Iff(x)=1+x+x2+....+x!0thenf'(1)=

Q4

Q5
Q.6

Q.7

Q8

Q.9

Q.10

Q.11

Q.12

Q.13
Q.14

Q.15

Q.16

Q.17
Q.18

Q.19

1-Inx

Find the derivatie of functiony = tlnx
X

dy
3 then —=ax+b find aand b.
dx

Iff(x)=(1+x)3+x2)2(9+x3) thenf' (-1)=
(A)0 (B) 242

©4 D)6
Iff(x)=(x+ 1) (x +2) (x+3)...... (x +n) then f' (0) is

n(n+1)
2

(A)n! (B)

D) n!(l+l+l+l+...+lj
2 3 4 n

(C)(n!) (Inn!)

(Inx)*

Find the derivative of the function y = —23X ")

\/;(x+4)3/2

(ax— 3)4/3 W.I.t. X.

Find the derivative of

. 2
Ify= sin ! XZ,
I+x

z=tan! x, then find the value of

dy/dz.

d
If y =/xlog, x , then find &y atx=e.

dy 1—-cosx
Find —— fory=tan~! - , Where -t <x <.
dx sin X

Iff (x) = log, (Inx), then atx = e, find the value of {'(x)
Differentiating log sin x w.r.t. \/cosx

. . . . _1[ sinXx +cosx
Find the differential co-efficient of tan ™" (—]
COSX —sinx

wrt'x'
(rex? 1)

Differentiating tan~! L J w.rt. tan !x.
X

. dy 21
Ify=|cosx |+|sinx|then find —— atx= —.
dx 3

Find derivative of (In x)®" X w.r.t. x*,

- d
Ify= secfl[XJrl) +sin71(X 1) , then find _y.
x—1 x+1 dx

ANSWERS
2Inx
1) T 2)-1 (3) 5050
-2
@ Clomey ®a-2b=1 ©©
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( \ Example 36 :
(7 (D) ®) y(ln (Inx)+ —3In 2} P
(Inx) y o3 dy
Ifx =t5 y=1t°, then find dx_2
Jx(x +4)Y? {L 3. 16 } ; ;
@x-3)" [2x 2(x+4) 3(4x-3) Sol. =21, L =3¢
dt dt
1 2
(10)2 an (12) 12 %:%:%t
X
13) 1/e (14) —2+/cosx cot x cosec X . dz_y_3 ﬂ_i 1 _i_i
Bi-1 Tdx? 2'dx 2dx/dt 22t 4t
15)1 16) 1/2 17) ——
as) ae) an >
Example 37 :

(Inx)®n* (xInxIn (Inx)sec? x + tan x)
a8 x (xInx) (Inx +1) J

SUCCESSIVE DIFFERENTIATION
Ify is a function of x and is differentiable with respect to x,
then its derivative dy/dx can be found which is known as
derivative of first order. If the first derivative dy/dx is also
differentiable function, then it can be further differentiate
with respect to x and this derivative is denoted by d2y/dx?
which is called the second derivative of y with respect to x
further if d%y/dx? is also differentiable then its derivative is
called third derivative of y which is denoted by d3y/dx>.
Similarly the n' derivative of y is denoted by d™y/dx".
All these derivative are called as successive derivative of'y
and this process is known as successive differentiation.
We also use the following symbols for the successive
derivatives of y = f(x):

Yis Y7, Ty S Vpoeoesseesssenenns
! y", D AL , Y e
Dy, D%y, Ddy....., DY, oo
where (D = d/dx)
dy/dx, d%y/dx?, d3y/dx3........ dhy/dx™..........
fx % X 1203 T

If y = f(x) then the value of the n'? order derivative at x=a
is usually denoted by

(dny\

de_“J Cor (Yo of (Vphy=a  Or @)

Example35:
. dzy
Let y=a sin mx + b cos mx, then find d_2

X

y .
—— =am cos mx — bm sin mx

Sol.
° dx

dzy
dx2 =—am

=—m?[asin mx + b cos mx] =—m?y

2 sin mx — bm? cos mx

dz
Ify=ax""! +bx ™, then find x* d_z
X

Sol. y=ax"*l+px—n

dy
dx =@+ Dax"-nbx -1

d2

d_z =m+ Dnax"'+n(n+1)bx "2
X

2
. x2 d_Z =+ Dna.x"™+nmn+1)bx™
X

=n(n+1)[ax" +bx " "=n(n+1l)y

n'" DERIVATIVES OF SOME STANDARD FUNCTIONS :

d" nm
(1) —sin(ax+b)=a"sin| -, +ax+b
dx 2

Proof':
y=sin(ax +b)

T
=y, =acos (ax+b) :asin(5+ax+b]

2
= yzzfazsin(apﬁhb):a2 sin 7+ax+b

3n
= y; =-a’ cos (ax + b) =a’ sin 7+ax+b

n

d nm
Similarly 4 cos (ax +b)=a"cos EY +ax+Db

n
X

T
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Example 38 :
If'y = sin mx + cos mx, then find y,, .
Sol. y=sinmx + cos mx

SiIn| mx+—|+cos| mx +—
i 2 2

r 1/2
) nmw 2 nmw
sin” | mx + 7 +COS™ | mX + 7

nm) . nm
+2cos (mx + —) sm(mx + —]
L 2 2

Yy =m"

=m"[1 +sin 2mx +nm)]2=m" [1 + (= 1)" sin 2mx]"/2

n m!
@ ax" (ax +b)M= (m—n)! a(ax +b)™ ™ where m<n
X - .
Example 39:

1
If y=—— thenfi .
y 1 x en find Y

Sol. y, =D" [L) =D"[«(x—a)'] =D"(x—a)™!

B (-D)"n! 3 (=D(=D"n! 3 n!
- (X_a)nﬂ - (_1)n+l(a_x)n+l - (a—X)n+1
N B (-D"nla"
[ D (ax-+ by = ST
a" D" n-1)la"
@ o Gog(axrb)="— T
Example 40 :

Find the n? derivative of log {(ax + b). (cx + d)}.
Sol. D"log {(ax+b) (cx+d)}
=D" {log (ax +b)} + D" {log (cx +d)}

=)™ n-1)ta" . =)™ -1t
T (ax+b)" (cx +d)"

a" !
=D (n-1)! Lax +b)" ’ (ex+d)" }

n

Q)

o (eaX) = gl eaX

Example 41 :

Find the n'? derivative of e?x *b

Sol. y = e *d

y, = aedX +b
— 42 caxth
y,=a‘e
y - .E.l.r.l. .éé.l.);';rb
n
d"(a*
®) — o —a*(loga)
Example 42 :
Find the n' derivative of 23% T 4-
Sol.  y=23x*
y; =23%" log, 2.3
Y= 23x+4 (loge 2)2. 32
¥, = 2% (log,2)". 3"
¥, = 2% (log,2)". 3"
n
6) (e®* sin (bx + ¢) =1" e sin (bx + ¢ + nd)

Xn

b
where 1= [,2  p2 ;¢ =tan"! .

Example43:

Find D™ (e* sinx)

Sol. D" [e®* sin(bx + ¢)] =" e**sin (bx + ¢ + n¢)

wherer= /42, p2, ¢ = tanfl(kj
a

Puta=1,b=1,¢c=0

D" [e* sin x] = (/2 )" e* Sin(x+%)

n" DERIVATIVE USING PARTIAL FRACTIONS

For finding the nth derivative of fractional expressions
whose numerator and denominator are rational algebraic
expression, firstly we resolve them into partial fractions
and then we find nth derivative by using the formula giv-

ing the n'h derivative of .
ax+b

Example 44 :

Sol. y=

1

Find the nt" derivative of —
(1-5x+6x7)

1 1 2 3
1-5x+6x>  (2x-DBx-1) 2x-1 3x-1

2n+1 3n+1

SVeT -1)"n! (2x - 1)n+1 - (3x — 1)n+l

v
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Exampleds: ADDITIONAL EXAMPLES
4
Find the n™ derivative of —(x “D(x=2) (where n >2) Example1:
x* 2 16 1 If tan_l(vlJer_l\ then find &
. = =x*+3x+7+——— y= — | ,theniind ——.
Sol. Lety (x—D(x-2) x“+3x+7 2 x-1 L X J dx

(-D"n!  (=D"n!
(x— 2)n+1 (x— ])n+l

Sy, =0+0+0+16.

16 3 1
(X _ 2)n+1 (X _ 1)n+1

=(1)"n!

LEIBNITZ'S THEOREM
G.W. Leibnitz, a German mathematician gave a method for
evaluating the nth differential coefficient of the product of
two functions. This method is known as Leibnitz's Theorem.
Statement of the theorem: Ifu and v are two functions of x
such that their nth derivative exist, then
D"(uv) ="C,, (D"u)v +"C, D™l u. Dv+ "C, D" 2 u. D%v
T AC DY uDivt. +u. (D)
Note: The success in finding the nth derivative by this
theorem lies in the proper selection of first and second
function. Here first function should be selected whose nth
derivative can be found by standard formulae. Second
function should be such that on successive differentiation,
at some stage, it becomes zero so that we need not to write
further terms.

Example 46 :
Find n'h derivative of x? sin 3x
Sol. Letu=sin 3x, v=x2
. D" (sin 3x.x2) = D" (sin 3x)x2 + "C, D™ (sin3x). 2x
+1C, D "2 (sin3x). 2

1
=x2 sin[3x+n7n] 304 opx. 301 sin[3x+z(n—1)n}

+3m%2 n(n-1) sin{3x+%(n—2)n}

Example 47 :
Find nth derivative of x3 X
Sol. y=x3¢X
D" (e*. x*)=D" (e¥). x3 +°C, D" (¢¥). 3x?
+0C, D" (e¥) 6x +"Cy D" 3 (e%). 6
=e*x3+3neXx2+n(n—1)e*. 3x+n(n—1) (n-2) e*

Sol. Putx=tan 6

\/l+x2 :\/1+tan26 =sect

_ tan,l[sece—l] _ tan,l[l—cosé)]
Y tan 0 sin 0

( 2sin29 )
O B -1 0y o 1.
= tan ﬁ — tan tanE =—=—tan X
2sin—cos — 2 2
2 2
dy_1_1
dx 2.1+x2
Example2:
" ,COSfI[M] [0 n] tenfing Y
y T ,X € ' 5) en fin i

SlLtcosot—i Th sinot—E
ol. Le 3 en Th

Soy=cos! {cos a cosx — sin a. sinx}.
y=cos ! {cos(x+a)l =x+a

(..x + ais the first or the second quadrant)
dy

=2
so

Example3:

Evaluate —| sin

d ([, 1=x)
dxl: ZLCOtl 1+XJ:|

. -1 1=
Sol. sin’ {cot1 Sty !

_ 1

1+ cot? {cot_1 \ /I_X}
1+x

B 1 _ 1+x _ 1+x

o 1-x 14x+1-x 2
I+—
1+x

dl L  =x)]| 1
d_Xl:SIHZLCOt 1\/;)}25

B
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Example4: Example8:
If fis an even function and f' exists, then ' (e)+ f' (—e) equals 1
1o 2)<0 If g is the inverse of fand f' (x) = 3o then find g' (x).
1+x
3)>0 4) i0 Sol. We have, g = inverse of f= 1
N s . . = g(0=1"(0=flg(]=x
Sol. (1). Since fis an even function, f(— x) = f(x), diff. both side Differentiating w.r.t.x, we get f'[g(x)]. g (x)=1
wrtx .o f'(=x) (D) =f"(x) .
= —f'(-e)=1"(e) (Byputtingx=e) se'(x)= —1+[g®)]
= f'(e)+f'(—e)=0 s g (x)] B(x)
Example5: 1
b { F(x) = f2(x)] =—3}
dy x5 1+[g()]
Find the expression of = of the functiony = a
y Example9:
Sol. We havey = a™ = logy=xY loga ..(1) If'y = cos 2x cos 3x, then find y, .
1 dy d y dy 1
:>§d_x =log a[xy &(ylog X)} = (loga) xY (; +log Xd_x] Sol. We have, y=cos 2x cos 3x = 5 [cos 5x + cos X]
dy] 1| d" d"
= +logx— . - — 5
= (logy) [ g dx [By (D] CYaT 5 I:dxn (cos5x)+ o (cos x)}
dy (1 ) y.logy
= de__IOng)g J T :l 5ncos[n—n+5x]+cos(n—n+xj
2 2 2
dy y’ logy
= d_: i 1 Example 10 :
X X(I-ylogxlogy) Find the derivative of the function f(x) = log; (log,x), where
x>71s
Example6: 1 i
Find the derivative of (x*)* Sol. f'(x)= logs e, 1 og; e
2
Sol. .. (xX¥)*=x"
1
d 2.d = -~ logs e =——,log e:}
9 d—(XX )= (" )d—(X2 logx) x log; x(log5)(log 7) { > logeST T log 7
X X
— (v X\X T w2 + _ X\X 2
(X)X [x* (1/x) +2x logx] =x (x*)* log (ex*) Example 11 :

Iff(x) =x!/X, then find f" (e).

Example7: 1
p Sol. | 711 1 dy x.;—l.logx
Ify= f[2x—1] and f' (x) = sinx? thenﬁnd—y ol logy= L loex vdx 2
Y x2 +1 , dx v X
(I-logx) g X)
Sol. We have, y = f[zi_lj A=) 5 2 s f'(e)=0asloge=1 ... (1)
x“+1

Differentiating by product

Ly f,[Zx—lj (x2 +1)2— (2x ~1).2x (-logx) x2.[—l)—(1—1ogx).2x
dx X2+ (x% +1)? " (x)=1'(x) e +1(x). X 4
X
12 _2x2 1-1 f(x
—sin[z’z‘ lj .{2”‘;‘ 2x } )= (1), X+Q[1 2(1-logw)]
x“+1 (x“+1) X
Nowputx=e, f (¢)=0and (1 —logx) =0, by (1)
2
X} . .o 2x —1 o 2x —1 f 1/e
[. f'(x)=sinx?,.. f [X2+lj _sm(x2+1j } A () =0 e(e) _ee_3 =_el/0)-3

v
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Example 12 :

d
Ifx=a (t+l] ,y=a [t—l], then find _y.
t t dx

Cdy dy/dt 2+l
Tdx dx/dt 2 g

Example 13 :

d
If siny + e ~ X €9¥= g, then find d—y at (1, m).
X
Sol. Since siny + ¢ XY =¢

. d
= cosy % + e Xcosy [—cosy+xsmyﬁj =0

. dy
= (cosy + xe *¢°% siny) w COS y. e XCosy
X

At (1,m), we have

_ . y _
(cosm + €7°°5T sinTr) = cos e~ 08 T
X

— 1. Y —(1)e=—

Example 14 :
If £ (x) = x" then find the value of

! i " n
f'o "o o 0
1! 2! 31 n!
Sol. f(x)=nx""1,
f'(x)=n(n—1)x"2, ... f(x)=n!. Putting x =1 we have
E: 1+£+n(n—l)+m+n_! :nCO+nC1+nC2+....+nC
1! 2! n!

Above is the sum of the binomial coefficients in the
expansion of (1 +x)" whichis (1 +1)?=2"

f(1)+

n

Example 15:
If y2 = p(x), a polynomial of degree 3, then find

d (

dx Ly

Sol. yY2=p() =2y o =p'(9) = Zydx_fz(_ =p" ()

s &y

? dx2J

dx dx
a3 dy d? dy d?
L2y =242 T S X g S Xy
dx dx dx dx dx

=2 yy;+6y;y,=p"'(x)

d 3 3 2
Now 2& 'y =2 [y’ y3 + 3y7yval
=¥?[2yy; + 6y, Y] =y p"" () =p (x)p""(X)

Example 16 :
If y = x3 logx, then find the value of V4
Sol. Herey=xlogx

3 1 2 2
>y =X - +3x~logx =x* (1 +3logx)
3
:>y2:2x(1-Ir3logx)-i-x2 0"‘; =x(5+6xlogx)

6
=y;=1(5+6logx)+x [OJF ):11+6logx

x
6
=y 0N
Example 17 :

then for n> 2 the value of y, = ?

o x4 243 15x—14
ol. Herey=—F—""""=x*+3x+7+ 7 ~<
YT 3k 42 (x-D(x-2)

=x2+3x+7+ SR
x—-1 x-2
<y, =D" (x?)+D"(3x) + D(7) + D"[(x ~1)7]
+16 D(x—2)"1]
==Dn! [(x— 1™+ 16 (x—2) ™ 1]

Example 18 :
()
If (x— a)% + (y — b)2 = ¢? (¢ > 0) then =
ay
(A)c ®2 L
©¢c? (D)c*
Sol. (A).(x—a)l+(y—b)2=c? (c>0) ... (1)
Now differentiating w.r.t. to x.
2(x—-a)+2(y-b)y, =0
= x-a+(y-by,=0 .. (@)
= 1+@y-by, +y)*=0 .. 3)
2 2
1 2 (x-a)” ¢
+(y1) + (y_bY  (y_b) [Fromeq. (2)]
( cz \3/2
a+yp>”? _L(Y—b)zJ |3/ (y-b) | .
= =—————=%c¢
Y2 ~(1+()")  —2/(y-b)
(y-b)

[Fromeq. (3)]

ETYE
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QUESTION BANK

CHAPTER 5 : DIFFERENTIATION

EXERCISE - 1 [LEVEL-1]

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

2
d
Ifx=acos> 0, y=asin3 0, then 4|1+ [d—i’) equals-

(A) tan20 (B) sec20

(C) secO (D) | secO |

sin”! x 5 dy

Ify= , then (1—x%) —— equals-

1—x2 dx
-X

A)x+y (B) 1+xy

©)1-xy (D)xy-2

d2y

Ify= , then — equals-

x? —a’ dx?

@A) 3x% +a° ®) 3x2 +a’
Ty 3 T, 4
(Xz_az) (Xz_az)

© 2(3x% +a%) ©) 2(3x% +a?)

3 4
(X2_a2) (Xz_az)
- d
Ify= Seex —tan x ,then & equals-
sec X +tan x dx

(B)—2 sec x (sec x — tan x)?
(D)—2 sec x (sec x + tan x)?

(A) 2 sec x (sec x — tan x)2
(C) 2 sec x (sec x + tan x)2

d
Ifx Jl+y +y J1+x =0, then d_z equals-

1
(A) (1+x)?

B

(14 x)

1
C D) N f th
()1+x2 (D) None of these

d
Ify =sin"!\/sin x , then d—y equals-
X

J/sin X
(B) J/1—sin x

1
(D) 51/1 —cosec X

2./sin x

(A) J1+sin x
© %Jl+cosec X

2
If y is a function of x then uerd—y:O Jdf x isa
dxz dx

function of y then the equation becomes

Q8

Q.9

Q.10

Q.11

Q.12

Q.13

. 2x  dx . . 2x  (dx) .
(A) dyz Xdy (B) dyZ YLdyJ
d%x 2 x  (dx)?

dEx (dx)" dx (dx)T
© 432 Vlay) 70 O g2 xgy) =0

d
If cos (xy) = x ,then i is equal to -

dx
A) y+cos Xec (xy) ®) y+ siz (xy)
©) y +cos (xy) D) y+cosec (xy)

X
Ifx2 eY + 2xye* + 13 = 0, then dy/dx equals-

2xe¥* +2y(x +1)
x(xe¥ X +2)

2xeV* +2y(x +1)

x(xe¥ X +2)

(A)-

2xe™Y +2y(x +1)
x(xe* ™V +2)

Differentiate In tanx with respect to sin~! (e¥)

e *y1-e* e *y1-e*

(OF (D) None of these

(A) sin X.cos X (B) sin X.cot X
e *1+e* Vl+e
© sin X.cos X (D) sin X.sec X

If x=a(0+sin0), y=a(1-cos 0), then dy/dx equals-

(A)tan © (B)cot6
O)t l9 D tle
(C) tan > (D)co >
[ ex )
Ify=1log LCX N IJ , then dy/dx equals-
! _
(A) ex +1 (B) (ex +l)2
et -

C D) None

© 1 D)
Ify = (sinx)"* cosec (e* (a+ bx))anda+ b= % then the

dy .
valueof — atx=11s

dx
(A) (sinl) Insinl B)0
(C)Insinl (D) indeterminate

[#
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Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

1 y—x2)
Ifx= ™" L%} ,then dy/dx equals-
X

(A) x [1+ tan (log x)] + sec? (logx)
(B) 2x[1 +tan (logx)] + x sec? (logx)
(C) 2x [1+tan (log x)] +x sec (log x)
(D) None of these

3

7% then dy/dx equal
, then x equals-
1-3x2 yiexed

Ify=tan!

(A)3x (B) tan 3x

3
C D)3 tan!

()1+X2 (D)3 tan" x

If £(x) =3x10-7x8+ 5x6—21x3 + 3x2 — 7 then the value of

Lim LU= =0 4

<1t h¥+3h
(A)—53/3 (B)-22/3
(C)53/3 (D)22/3
. . V1+x% +41-x2 N dy |
Ify=tan™ , then —— equals-
Y Vi+x2 =1-x dx
(A)- — (I —
2W1-x2 1-x*
X X
©)- D) ——
1-x 201-x*
d
If \J1-x2 +J1_y2 :a(x—y),thenthevalueof&y is-
V1-x2 \[l—yz
(A) 7T BT
) 1_y2 ) 1—X2
1-x2 l—y2
(©- = (D) —=
-y I-x
a0 —a’ + b + ¢2
Ify= cos™! &
a? —b% - ¢? 9\/b2+02
. dy
O=a+bcosx+csinx;find —.
dx
! 1
() ® 5
1
© 6_2 (D) None

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

ODM ADVANCED LEARNING

Ify= \/sin X ++/sinx +sinx +...0 »then ax equals-

sin X COS X
A) 2y +1 ® 551

COS X
© 2y+1 (D) None

X dy
Ify= < oo, then o equals-
a+ X
b+ X
X
a+
b+..0
— —a
(A) Z(b+2y) B) ba+2y)
a
© b(b+2y) (D) None
X+.....00
If ex+ex+e , then dy/dx is -
Yy y
Aoy ®) 3
y

© _1 _y (D) None of these

d2y
If (a + bx)e YX=x, then the value of x> P is-

X
2 2
&) )
=2 _x x—2_
(A) [y dx (B) dx Y
dy
O)x ol y (D) None of these
tan® x +9tan* x —9tan® x -1 .
Let f(X) = 3 > if
3tan” x
f'(x) = A cosec*(2x) then the value of A equals
(A) 16 B)12
©)18 (D)14

Suppose F (x) = £(g(x)) andg (3)=5,¢'(3)=3,
f'(3)=1, f'(5)=4. Then the value of F'(3), is

(A) 16 B)12

©18 (D)14

Iff(x)=|x—2]and g(x) =f[f(x)], then for x > 20, g'(x) =
(A)1 (B)-1

©o (D) None of these

f(x) is a function such that f" (x) =—f(x) and ' (x) = g(x)
and h(x) is a function such that h (x) = [f (x)]2 + [g (x)]?
and h (5) =11, then the value of h (10) is-

(A)0 ®)1

10 (D) None of these

B
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Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

If x = (sec 6 — cos 0) and y = sec™ O — cos™ 6, then
(dy/dx)?=

y2 +4 y2 +4
B2 +a) ® 24
2,2 2

n“(y- +4) n(y” +4)
C)——— D)—F5——
© X2 +4 ®) X% +4
The value of the derivative of | x — 1|+ |x—3 |at x =2 is-
(A)-2 ®)0
©2 (D) Not defined

sinx .

Let f(x)= if x # 0 and f (0) = 1 then define the

function f' (x) for all x

X COSX —Sin X

: if x#0
(A) *
0 if x=0
_ XCOSXJSIHX ifxiO
(B) *
L 0 if x=0
_ XCOSXB—SII‘IX ifxiO
©) :
L 0 if x=0
(D) None of these

The first derivative of the function

(sin 2x cos 2x cos 3x+log, 2% wirt. xatx =is -
(A)2 B)-1
(©)-2+2mrlog,2 (D)—2+log, 2

(. T+x)
Iff(x)=cos! Lsm N +xX thenatx=1,f'(x)=

(A)0 B)12

(©)-1/2 (D) 3/4

Ify sin”! 2x +sec_11+X2 th dy

= S en — =

1+x2 1-x2 dx

A B

A "2 B) 2

C D) —

Ol D)

d 4 3a’x —x°

d_xta a(a2 —3x2) atx=01is

(A)1/a (B)3/a

(C)3a (D)3

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

_ f]
The differential coefficient of cos 1{ —;X} wrt X 1S

1 1

2 ® -2

1 X
© = (D) sin—l{/”2 }

(A) -

X
®) V1-x?
| N—x2

(D)

l—x2 X

©)

The differential coefficient of tan~!/x with respect to

\/; is—

1 1
) J1+x ®) 2x4/14+x
1 1
C) ——— D
( )21/X(1+X) ( )1+X
_(62x+e—2x):
dx"

(A) e2x T (_1)11 e—2x (B) 21‘1 (62X _e—2x)

(©) 2"[e® +(=1)"e¢>*] (D) None of these

If y = x* loglog, (1+x) , then y" (0) equals

(A)0 B)-1
(©)6log,2 (D)6
d*x
If x = A cos 4t + B sin 4t, then dt_2 =
(A)—16x B)16x
Ox D)-x

n
X dy
=bcoslo [—j — =
Ify g o , then ix

n n
(A) —n bsinlog [ij (B) n bsinlog [3)
n n

n
. X
sinlog [—]
n

-nb
(@) N (D) None of these

£
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d 1
Q.42 &e““"g" = (©) —5 I+ seex (D) —/1+secx

(A) e x*(x+3) (B) X x(x +3)

3 3
(C) e* +; (D) None of these (A) E(X cot® X)l/2

Q.50 If y=(xcot’ x)¥'?, thendy/dx =

[cot3 X —3xcot? x coseczx]

Q.43 Iff(x)=(cosx+isinx) (cos 3x +1isin 3X)............. 3
{cos (22n —1)x+isin (2n—1)x} then4f”(x) is equal to — (B) E(X cot® x)l/2 [cot2 x —3xcot? x coseczx]
(A)n“ f(x) (B)—n" f(x)
C)-nf(x D)0
© ) 5 ®) ©) %(x cot® )()1/3[cot3 x —3x coseczx]
Q.44 di[\/; +%) = 3
X X (D) E(X cot® x)>?[cot’ x — 3x cosec?x]
1 1
A)l1-— B)l1+—
( ) X2 ( ) X2 Q.Sl % /xsinx —
©)1- L (D) None of these A Sin X + X COs X B Sin X + X COs X
2x (A) 24/xsin X ®) VX sinx
dy . X Sin X +cos X sin X + X COS X
Q45 If xMy" = 2(x + y)™™", the value of — is _— —_—
Y (x+3) dx © V2sinx ) 24/xsin X
(A)x+y (B)x/y Q.52 The differential coefficient of the given function
©yix (D)x-y
d o ( l+sinx ) ) .
Qi 1y T, e = el s vithreecttoxi
(A) cosec x (B)tanx
) —2x + 1 ®) s 1 (C)cosx (D) sec x
\/1—x2 2\/x—x2 \/I—X2 2\/X—X2 tan x+x2 dy
Q.53 If y=logx.e™@ XX " then i
1 1
© 5 + > (D) None of these D)
\/l—x 2\/X—X (A) gltanx+x ){l+(sec2x+x)logx}
X
o g (55 ST
X X+a (B) e X+XT) | 4 (sec x—x)logx}
| X
(A) ——- @ ®) — - < 2 (1
1+x> a’?+b? ) 1+x> a?+b? (©€) (XX |~ 4 (gec? x+2x)logx}
| X
1 a’ r
(©) st (D) None of these G x+x2) 1, (sec? x - 2x)log x
1+x° a“+b D) | x
d
Q.48 &log7 (log7 x) = Q.54 Atx= \/g,%cos(sin x2) =
1 log, 7 (A)-1 B)1
(A) Xlog, x B) Ylog, x ©0 (D) None of these
dy
logz e logz e Q.55 If y=logg, (tanx), then (d_) =
© % log, x D) % log; x *n/a
-4
Q49 ~cos Joosx - (M) Jogz  (B)—4log2 (C) 157 (D)None
1
(A)EV“'SGCX (B) V1+secx

[3




SOAL

ODM ADVANCED LEARNING QUESTION BANK STUDY MATERIAL: MATHEMATICS
. tan x d_y ; d2y
Q.56 If y=(sinx) , then Ix is equal to Q.64 Ifx=— at2, y=2at, then d_2 =
X
(A) (sinx)®" % (1+sec? x.logsin x) 1 |
(A) — B —
(B) tan x.(sin x)®* ! cos x t? 2at’
(©) (sinx)™* sec? x.logsin x ©) b D) - 1 .
. tanxel t3 2at
(D) tanx.(sinx)"™"*
Q.57 The first derivative of the function Q.65 If siny=xsin(a+y), then ? =
X
(sin2x cos 2x cos 3x +log, 2*+3) with respect to x at
X=TTis sinz(a+y) B sinz(a+y)
(A)2 B)-1 ( sin(a+2y) ( cos(a+2y)
C) - T D) -2 +1log, 2
() 2+2" log, 2 D) 08¢ © sin? (a+y) D) sin? (a+y)
d — —_—
Q58 If £(1)=3,£'(1) =2, then —{logf (¥ +2%)} atx=0 st cosa
d
is Q.66 Tf ax? + 2hxy + by? + 2gx + 2fy +¢ = 0 , then ﬁ -
(A)2/3 B)3/2
©2 D)0 _ax+hy+g ax+hy+g
dy hx—by+f B) x —by+f
Q.59 If y=(1+x%)tan"! x —x, then il
ax—hy-g
(A) tan'x (B) 2x tan !x © hx——by—f (D) None of these
2X
(C)2xtan!x—1 (D) —— Fp
tan " x . _ ay.
Q.67 If x=asin® andy=bcos0, then 02 is
d Xx_2 3/4 X
—|log{e® ( ] _
Q.60 4 g ) equals to (A) t%sec2 ) (B) ?bsec2 0
2
x*+1 -b_ 3 -b_ 3
(A)1 (B) ., (€) a—zsec 0 (D) a—zsec 0
x2 —
2_ 2_ 2t 1-t2
x° -1 <« X -1 __«t -t dy
(©) N (D) e 74 Q.68 If X vk y e > then Ix equals
a2 2t 2t
Q.61 If f(x)= J&JFE, then f' (a) = (A7 B) 2
(A)-1 B)1 2t
(©)0 (D)a © e (D) None
dy
— tan~] _ — = d
Q.62 If y=tan™ (secx —tanx) then i Q.69 If x = sin”! Gt —4t3) &y-= cos™! ’(l—tz) , then d_z
(A)2 (B)-2
©) 12 (D)-1/2 (A) 1//22 (]S) 12//5
Q.63 If f(x) =cosxcos2xcos4xcos8xcosl6x ,then f’[%j ©3 D)13
d
| Q.70 If x¥ =¢*Y |, then d—y -
(A) V2 ® 7 X
5 (A) log x.[log(ex)] 2 (B) log x.[log(ex)]?
3
©O1 D) > (©) log x.(log x)? (D) None of these

v
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d Passage (Q.76-Q.77)
Q.71 If y=(1+x)*, then Y In certain problem the differentiation of {f (x) . g (x)}

Q.72

Q.73

Q.74

Q.75

dx

X

(A) 1+x)* [ +log eX} (B) ﬁ+ log (1+x)

1+x

(c) I+ x)* [% +log(l+ X)} (D) None of these

i(xloge x) _

(A) 2x(loge X_l).loge X (B) x10gex-D

2
© ;k)ge X D) X(loge X_1)~10ge X

. dy
If v=x52% then — =
y=x dx

xcosX.logx +sinX ginx
X

(A)

X

y[x cos x.log x + cos x|

®) -

(O) y[xsinx.logx + cos x]
(D) None of these

4y sinx)oexy =

dx

(A) (sin x)logx {l logsin x + cot x}
X

(B) (sin x)logx [llog sinx + cot x log x}
X

1
(C) (sin x)lo8x [—log sinx +log x}
X

(D) None of these

d _
Statement 1: d—{tan l(sec X +tanx)}
X

=—{cot " (cosecx + cot x €| 0,—
dx{ ( X )] 1

2 X— cotzx

Statement 2 :sec? x —tan® x =1 = cosec

(A) Statement- 1 is True, Statement-2 is true, statement-2
is a correct explanation for Statement -1

(B) Statement -1 is True, Statement -2 is true; statement-

2 is NOT a correct explanation for Statement - 1

(C) Statement - 1 is True, Statement- 2 is False

(D) Statement -1 is False, Statement -2 is True

Q.76

Q.77

appears. One student commits mistake and differentiate

df dg . 3 .
as T dx but he gets correct result if f (x) =x + g (x) is
a decreasing function for which g (0) = 1/3.

The function g (x) is —

3 4
(W) 3y B) 3

9 27
© 3y D) 3

Derivative of { f(x—3). g (x) } withrespecttoxatx=100
is
(A0
©)-1

B)1
(D)2

NOTE : The answer to each question isa NUMERICAL VALUE.

Q.78

Q.79

Q.80

Q.81

Q.82
Q.83

Q.84

Q.85

Suppose the function f(x)—f(2x) has the derivative 5 at
x = | and derivative 7 at x = 2. The derivative of the
function f (x) — f (4x) at x = 1, has the value equal to

The equation y2e*Y = 9¢3-x2 defines y as a differentiable

dy
dx
The derivative of the function,

f(x) = cos"! {% (2cosx — 3sin x)}

1 .
+gin”! {E (2cosx + 3sin X)} wrt. 41 + x>

function of x. The value of forx=—1andy=31is

3
atx = Z is 10/A. Find the value of A.

The graph of function f contains the point P (1, 2) and
Q(s, r). The equation of the secant line through P and Q

(sz +25—3\
is y= LTJ x— 1 —s. The value of f'(1), is

.2 2 d ‘II
Ify= S X S X then—yatx:—is
I+cotx l+tanx dx 4
Let f(x)=1+x3.1If g(x) =f1(x), i.e. if g is the inverse f,

then g'(9) equal to 1/A. Find the value of A.
Suppose f is a differentiable function such that for every

T
real number X, f (x) + 2 f (—x) =sin x, then f' [Zj has the

1
value equal to — —.

A

d
If sin(x + 2y) = 2x cos y, the value of % at the point

(0, ™) must be —3/A. Find the value of A.

B
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Q.86

Q.87

Q.88

Let f, g and h are differentiable functions. If £(0)=1;
g(0)=2 ; h (0)=3 and the derivatives of their pair wise
products atx =0 are (fg)'(0)=6; (gh)'(0)=4 and

(h 1)'(0) =5 then compute the value of (fgh)'(0).

Let u (x) and v (x) are differentiable functions such that

uE w0 (e
V(%) - v'(x) P L v(x )J

has the value equal to
If f and g are the functions whose graphs are shown, let

p+q
P—q

q, then

P(x)=f(x)g(x),Qx)= E ; and C (x) = (g (x)).
The value of (P'(2)-C'(2)) Q'(2) equals —

y

6 g

5

4

g f

3

2 f

1

0 1 2 3 4 5 6 7 *

Q.89

Q.90

Q.91

Q.92

Let g (x) =f(x/ f(x)) where f (x) is a differentiable positive
function on (0, o) such that f (1) =f"' (1) =2, then g'(1)
equals —

A student forgot the product rule for differentiation and
made the mistake of thinking that (f. g)'=f"g'. However
he was lucky to get the correct answer. The function f

2
that he used was f (x) = ¢* . Ifthe domain of g (x) was
the interval [%, ooj with g (1) =e and the value of g (5) is

ke€, find (k + ¢).

If the function f(x) = x* +¢*2and g(x) =f1(x), then the

value of g' (1) is

3
Lety(x)=cos (3 cos 'x),x e [-1,1]; x # i% then find

1] ) dy(x)
y(x){(x 1)—2 +x—}

dx dx

2
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EXERCISE -2 [PREVIOUS YEARS JEE MAIN QUESTIONS]

Q.1

Q2

Q3

Q4

Q5

Q.6

Q.7

Q8

Q.9

dy
Ify=Io gy X, then o [AIEEE 2002]
1 1
B —

<+logy ® logxry)
© - D) —

x(I+logy) y+logx
Ifx=3cos ©—2cos® @ andy =3 sin @ —2 sin® 0, then
dy
—= [AIEEE 2002]
dx
(A)sin 6 (B) cos 0
(C)tan 6 (D)cot6
Ify=(x+ /] + x2 )" then(1+x?)y,+xy, =[AIEEE-2002]
(A) ny (B) n%y
(C) n2y? (D) None of these

If for all values of x and y f (x +y) =f(x) . f(y) and

£(5)=2f"'(0)=3 then f' (5) is — [AIEEE-2002]
(A)3 B)4
©)5 (D)6

If f(x) = x", then the value of

LD

f(1)— o o "o,

1! 2! 3! n!
A1 (B)2" [AIEEE 2003]
(C)2n-1 (D)0

Let f(x) be a polynomial function of second degree. If
f(A)=f(—1)and a, b, care inA.P. thenf' (a), f'(b) and f(c)

are in- [AIEEE 2003]
(A) Arithmetic - Geometric Progressio
(B)A.P.
(©)GP.
(D)H.P.
oY o dy .
Ifx=eY ,x>0, then s [AIEEE 2004]
X 1 1-x 1+x
) 1% B) = ©— @O
X X X X
N dy .
If x™, y? = (x +y)™ " then o is [AIEEE 2006]
X+y
® & B)xy
X
y
il D)<
©7F (D) <

Let y be an implicit function of x defined by

x2X —2xX coty — 1 =0. Then y'(1) equals -[AIEEE 2009]
(A)-1 ®)1

(C)log2 (D)—log?2

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Letf: (-1, 1) > R be a differentiable function with
f(0)=—1and f'(0) = 1. Let g(x) = [f (2f (x) + 2)]2. Then

2(0) [AIEEE 2010]

(A)—4 B)0

(C)-2 (D)4

22—)2( equals — [AIEEE 2011]
(2 )" (@207 a3

(53] o-53) (3]
42y (dy) 2 (d?y)(dy)™

o o3I

d
Ify = sec (tan'x), then d—y atx=11is equal to —
X

(A) 1/2 (B)122 [JEEMAIN2013]
©1 (D) V2
If g is the inverse of a function fand f' (x) = > then
1+x

g'(x)is equal to — [JEE MAIN 2014]
(A)1+x3 (B) 5x*

1
O . 5 D)1+ 5
© 2 (P D)1+ {g(x)}
£ [0 1] he derivative of tan”' iy
Iffor x ,Z , the derivative o L1_9X3J 18
Jx g (x) , then g (x) equals — [JEE MAIN 2017]
A x B
) o B o
C 3x«/;
© o 1-9x°

2

d
Ifx =3 tan tand y = 3 sec t, then the value of d_z at
X

t=n/4,is: [JEE MAIN 2019 (Jan)]

3 1 1 1
W55 B35 ©OF O
Iff(1)=1, f'(1)=3, then the derivative of
f(F(f(x))) + (f(x))?atx=1is :[JEE MAIN 2019 (April)]

(A) 12 (B)33
©O9 D) 15

T
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Q.17 Let (x)¥+ (y)k=(a)* where a, k> 0 and Q.19 Ifx=2sin 0 —sin 26 and y = 2cos 6 — cos 26,
dy () d2y
a+ < =0, then find k [JEE MAIN 2020 (Jan)] 0 < [0, zn]’thend—z at0=Tis:
X
(A)173 (B)2/3 [JEE MAIN 2020 (JAN)|
(©473 (D)2 (A)3/2 (B)—3/4
_[2(tana+cota) 1 (©)3/4 (D)3/8
Q18 Ify= rtanlo  sinlq When Q.20 Letfand gbe differentiable functions on R such that fog
is the identity function. If for some a,b €R, g'(a) =5 and
3n ] dy _5m g(a)=b, thenf'(b)isequalto: [JEE MAIN2020 (JAN)]
OLE[4 »T| then find daata— p (A)2/5 ®)1
[JEE MAIN 2020 (Jan)] © s D)5
(A)4 B)2
©3 (D)-4
ANSWERKEY
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HAPTER-5:
f'(0) = n'[1+l+l+ +l)
DIFFERENTIATION - 3 n
TRYITYOURSELF
(e — 112 Inx)*
1M y=fx)=In*x ® y- (23“)1
2 2
dy L&) -f () InT(x+h)—In”x Iny=x1In(Inx)—(3x+1)In2
dx h-o0 h—0 h L d .
Y
_ ——=In(Inx)+ ——3In2
= lim (M) (In (x +h) +Inx) y dx (Inx) x
h—0 h
d_y= y{ln (Inx)+ ! —3ln2]
In (1 " i) dx (Inx)
. h 2Inx
= }}%T (In (x+h)+Inx) = 0 Ly \/;(X . 4)3/2
@) y=(1+x4 (1 +x2) (1 - x4 YT ax 33

= (1 +x1/4) (1 _X1/4) (1 +X1/2) :(1 _X1/2) (1 +X1/2)

&
= x
B) fx)=1+x+x2+...+x10

f'(x)=0+1+2x+3x%+......+ 100x”
100 (100+1)

=1-x

fr(1)=1+2+3+...+100= =5050

1-Inx

4 = .
@ y 1+1Inx

dy (1+1Inx) (_Xl) (=lnx)

dx (1+1Inx)?

Inx)
X

—(1+1nx+1—1nx) -2

x(1+lnx) x(1+lnx)

xt+x2+1 ()(4+2x2+1)—x2 2

Q) y= = =x"—-x+1
2 2
x“+x+1 X

+x+1

ﬂsz—I:ax+b:a:2,b:—l
dx

©  (©.F(=(1+x)E+x2)"2@+x})?

f'(X):(3 +X2)1/2 (9+X3)1/3 +(1 +X) % (3 +X2)_1/2
2% 0+ 3B+ (1+x) O+x2)12+ G(% )P -3x2]
f'-D=G+D"2O-DB+0+0=2x2=4
7 O).f®=x+1)x+2)x+3)....(x+n)
Inf(x)=In(x+1)+In(x+2)+In(x+3)....+In(x+n)
f'(x) 1 1 1 1
= + + +on
f(x) x+1) (x+2) (x+3)
f(0)=n!

Taking log of both sides, we get
1 3 4
logy = Elogx +Elog (x+4) —Elog (4x-3)

Diff. both sides w.r.t. x, we get
1 dy 1 3 4 1

x1——x

3 4x-3

x 4

2x  2x+4

ydx

dy 1 3 16
= —=yq—+ -
dx 2x  2(x+4) 3(4x-3)

dy Vx4 13 16
2x

dx  (4x—3)*3 2(x+4) 3(4x-3)

10) y= sin”! 3 =2tan"!x
I+x
dy 2
= _—=
dx  1+x?
O dz 1
and z = tan X = 4 52

dy dy/dx 2

. =2
dz dz/dx 14x? 1
dy 1 d
- 1
(11) dx 2 X 10ge dx [X Oge ]

1 1
=————x-—+1-log. x
2yxlogex L X

o,
= | dx —e

1
2\/— I+ = \/E (- loge.e=1)
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TRY SOLUTIONS

Zsini
2

2sin§cosi
2 2

_](1—0059) 1( 6] 1 -1
= tan - =tan | tan—|=—60=—tan X
_1[ x) x[ T X n] sin© 2) 2
= tan tan—|=— |- TN<X<NMT=>-——<—<—
2 2 2 2 1
Thus, we have u=—tan 'xand v =tan"'x
dy_1 2
N &2 = d—u—lx ! and v__1
(13) .. Inx=log,x, so dx 2 1+ %2 dX—l+x2
log(log x)
f(x)ZIOgX(logex):— d_u:du/dx: 1 2 :l
log x = (1+x%)
dx dv/dx  2(1+x?) 2
1 1
— - 27
o (x) = logx[xlong log(logx).x (17) Around x = T,|cosx|:—cosxand|sinx|:sinx.
(logx)?
. dy .
e 1 Sy =-—cos X+ sinx — =SInx +cosx
e—
~f'(e)= DN
©) ) © At 2n dy sin2n+cos2n Bl Bl
X=—7, - =sin— ISl
(14) Letu=logsinxandv= /cosx 3 dx 32 2 2
. (18) u=(Inx)@nx;y=x3
Then,j_u:COtX gnd &V ___Sinx Inu=tanx In (Inx)

x X 2eosx 1(du ) 11
du du/de cotx = = (sec” x) In (Inx) + tan x i %
2.2 = - = —2+/cos X cot X cosec x
dx dv/dx sin X

2+/cos x
sin X + cos x]
COS X —sin X

(15) Lety= tan_l[

tan ™! [

o
dx

1+ tan x

+X

r
1—tanx 4

(iex? 1)

(16) Letu= tan”! L J and v = tan”!

X
X

Putting x =tan 0

(

) secO—1
We get u = tan L —_—

tan O ]

Jiex? -1) _1[
— | =tan
X

)

du _u((xInx)In (Inx) sec” x + tan X)

dx (xInx)
Inv=xInx

N l[ﬂ] =(nx+1)
v \dx

du _(In x)tnx (xInxIn (Inx)sec” X + tan x
dx (xInx) (Inx +1)

X

X
_ 1 .- -1
(19) y = sec l[i)+sm I(X )
x—1 X+1
- - d
= cos_l[x—lj +sin”! (X—lj _I & =0
x+1 x+1 2 dx
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&1 dy_d|1
EXERCISE-1 MOW ax ~dx Tad | dx| dx
dy dy
(@) 30 sm
dy do 3a sin” 6, cos 0
o @M L=-— =———-——=—tanb
dx (dx) —3acos’0sin® dil)dy 1 di‘i
a0) dy| dx | dx ax ) dy’ dx
dy dy dy
" exp.= 1+ tan” 0 =|sec 0 | @
X
?2) (B). From the given equation, we have Fp T
y2 (1=x2) = (sin~! x)2 SY__ S putingin(1))
1 dx (dxj
dy sin” x dv
—x2 - _ = Y
= (1-x%) 2y i 2xy==2 -
d*x
d d —— 2 42
=2 (1) y =2 —2xy?=2y= (1-x2) = =1+xy dy | dy _ dy)” _dx_,
dx - +y—=0 =Y q 5
[dx dx X7 dy
dy -2x d2y @
G © =5
(x2 —az) dx ® (D). cos(xy)—x=0
o dy  —ysin (xy)-1  y+cosec (xy)
2 e — N =—
(xz—az) .2—2x.2(x2—a2).2x 2(3X2+32) dx —X sin (XY) X
= ( ) 2)4 = 2)3 9  (A).Letf(x,y)=x%e¥+2xye*+ 13
x“—a (x —-a
Cdy__of of 2xe” +2ye” +2xye"
@) (B).y=SecX-tanXx secx-tan x dx  Ox oy x%e¥ +2xe™
- sec X +tan X sec x — tan x Dividing Num" and Den" by ¢*
= (sec x —tan x)%/ 1 dy  2xe” " +2y(x+1])
dx y-x
i =2 (secx—tanx) (secx tan x—sec? x) X(xe” " +2)
=2 sec X (sec x— tan x)2 d In tan x
(5)  (B).Letus first express y in terms of x because all alterna- 10) (A d(In tanx) _ dx( ) _ cot x sec” x
tives are in terms of x. So ) d(sinfl(ex)) disinfl(ex) o 1 2
xJl+y ==y I+ x = ¥ (I+y) =y? (1+x) X 1—e™*
= X2 -y?+x%y—y*x=0
= (x-y) (x Ty + xy)=0 e
=>x+y+txy=0 (-0 x#Yy) sin X.cos X
X dy (A+x)l-x1 1
=Yy LA (+x)? (14%) d d
I+x (%) () A1) (). = =a(1+c0sh), —>=asin®
dy 1 1 de de
©) (C)‘d_xz\/l—smx'z\/smxcosx ~dy_dy/d6_ asinb . 16
“d0 dx/de a(l+cosf) ~ @,
v/1+sinx 1 12) (A).y= X X = X
_ _ 1 .y=loge*—log(e*+1)=x—log(eX+1)
= hin x 21/l+cosecx )
. dy_1 et 1
dy  d Todx
N (C).Given Y +yP =0 dx
dx dx

e“+1 e +1

B
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(13)  (O).y=(sinx)"X cosec (* (a +bx)) ; (a+b) = 2£e

? =(sin)™* (=cosecE .cotE) {eX (b)+(a+bx) e"}
X

+cosec(e*(a+bx))e™ e .{ln X cot X +

i
dX x=1 -

= In(sinl)]

In sinx}

X

(1) (1) (0) {be+(at+b)e} + (1) (1) [ Insinl ]

(y X\

(14) (B).x=e™ L 5
X

Taking logarithm of both the sides, we get

(y—xz\

logx:tan’IL 2 J:>y:x2+x2tan(logx)

B dy =2x + 2x tan (log x) + x% sec? (log x). 1
dx X

=2x [1+ tan (log x)] + x sec? (log X)

o 3x—x° 3 . dy 3

(C).y=tan 32 =3tan " x .. =

(O). f(x)=3x10-7x8+5x0-21x3+3x>—7
f-h)—f(1) —h

~h h(h? +3)

15

1+x2
(16)

1= Lim
h—0

1

1
= -_—f'(l
1= 3°3 ) (1)
f(x):30x —56x"+30x> — 63x%+ 6x
F(1)=30-56+30-63+6=—53
1 53

1275(753):?

h 0

now

(\/l+cose+\/l cos(ﬂ
L\/1+cos9 \/1 cos 6

cos 0

a17) (©).y=tan"

where x2 =

(cos ©/2+sin 0/2)
Lcos 0/2—sin 6/2) B
=tan! [tan (/4 + 0/2)] = /4 +0/2

v cos
2COS

(1+tan 0/2)
Ll tan G/ZJ

=tan~

142

X

ENIF

(18)

19

dy_ L 1 o

X
©dx 2\/1—x4 \/1—x4

(B). Substituting x = sin 6 and y = sin ¢ in the given

equation, we get

cosO+cosp=a(sin® —sin¢)

0+¢ 0-¢ 0+¢ . 0-9¢

. COS 5 =2acos 5 . sin 5

= 2cos

= cot =a=0-¢=2cotla

= sinlx—sinly=2cot'a
Differentiating with respect to x, we get

e

1 ab — A’
(A) — cos” BO , where

:\/az — b? —cz,Bzw/ b +¢?

dy 1 1 BOa—(a@—Az)B
w oA 1— af—A? 2 B0’
B6
1 B0 A’B
A 2 R2a2
A \/BZOZ—(aG—AZ) B0

dy _ A
do 0 \/BZOZ _ (ae _ A2)2 ..... (1)

do
d_ = —bsinx + ¢ cosx
..... ?2)

ﬂ dy de A (ccosx — bsinx)
d do d 2
* e \/Bzez - (ae - A2)

[from(1)and (2)]

A (—c cosx + bsinx) 1
JB?0> —a’0? —A* +2aA% | 0

£
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- A (—c cosx + bsinx) 1
J?+c2) 0> —a%0> — (> —b> —¢® ) +2a0 (a’ —b> - ) | O
A (—ccosx + bsinx) 1
- Jo@2 £ b7 —c? )@ +aP— bP—c?) +2a0 (a2 b2 —c*) | O
N A (—ccosx +bsinx) 1
Ja? = b2 = (b2 +c?) — (67 -2a0+a) | O
A(—ccosx+bsinx) 1
= -
Va2 —b2 =2 J(b2 +c?)—(0-a)® |O

20

(e3)

22

23

=(0—a)? =b? cos2x +c? sin’x + 2bc sinx cosx
o (b2 +¢2)— (0—a)? =Db? sin?x + ¢ cosZx — 2bc sinx cosx
= (¢ cosx — b sinx )2

- dy _ A (—ccosx + bsinx)| 1 . dy
" dx A(—ccosx+bsinx) | 0 dx

1
0

(B). Herey= \/sinx +y

=y? =sinx+y

d d d COS X
.'.Zyd—i:costr—y =

dx dx 2y-1
X _ x (b+y)

X ab+y)+x
b+y

(A).Herey=
a+

= aby +ay? + xy = bx + xy
= ay? + aby = bx

d d d
:>2ay—y+ab—y =b= Y__ b
dx dx dx a(b+2y)
©).y=eY=logy=x+y
1 dy dy dy y
. A PP A AP A
y dx dx dx 1-y

(B). Taking logarithm of both the sides

log (a+bx)+ % =logx

Now differentiating with respect to x, we get

dy
b Yax Y1
a+bx <2 X
dy 2(a+bx—bx\ ax
=S X —y=X =
dx L x(a+bx)J (a+bx)

Again differentiating with respect to x, we get

Ay dy dy_(a+bx)a-ax(b)
dx? dx dx (a+bx)?

24

(25)

(26)

@7

(28)

29

(30)

X =

2 2
Sy (=) ()
dx? \a+bx dx

1 1
(A). f(x)= 7 tan®x + 3 tanx— 3 cotx— T cot’x

3 3
f' (x) = secZx(sec?x +2) + cosecZx(cosec?x +2)
= (sec2x + cosec?x)?

16

= (sec®x cosec?x)2 = 7 4
SiIn XCOS X

= 16cosec* (2x)
B.F )= f(g(0)= f'(2(0))g () =F' )

F'3)= f'(g(3))g'(3) =1'(5) - g3)=4x3=12
(A). - g(x) =f[f ()] = {x-2[} =[x -2| 2|
Butx>20=|x-2|=x-2
=>gXx)=x-2-2|=x—-4
Lg'x)=1
(D). h' (x) =2f (x) £ (x) + 2g(x) £'(x)

=2(x) 200+ 2g () " (x)

=2f(x) g(x)-2f(x) g(x)

=0 [~ " () =—fx)]
=hx)=c=h(10)=h(5)=11

d
(C). Here d_)(; sec O tan O + sin O =tan O (sec 0 + cos 0)

:tane\/(sec 0—cos 9)2 +4 =tan 04x*> +4

d
and d_g =nsec? O tan O + n cos™! O sin O

=n tan 0 (sec” 0+ cos™ 0)

=ntan 0 \/(secne—cosne)2+4:ntan9 y2 +4

dy _n tan 0yy*+4 (dy)z_nz(y%at)
T fan oyx2 44 dx x> +4
(B). When 1 <x <3,

fx)=(x-1)-(x-3)=2

=f'2-0)=0,f'2+0)=0 .. f'(2)=0
X i x#0
A).f(x)= X
1 if x=0
sinh
£'(0")= Lim “h o rim M= 0
h—0 h h—0  h?
(using Lopital rule)

4
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i d _ d 3
@_1 =—tan 1(tan’j‘e):—(36): a
. h . sinh—h dx dx x? +a’
£'(07)= Lim —h: Lim — = 0
h — h —
—0 —0 h itan—l 3a2x — x3 ) i
(using Lopital rule) Ifx=0, then 3 a(a®-3x2)| a-
XCOSX —SIinX .
TR if x#0 [ ex
Hence f'(x)= X (35) (A).Y=cos >
0 if x=0
I+x )
(31) (B).Lety=sin2x cos 2x cos 3x +log, 2x+3 Let 5 =c0s0 or x =2cos”0—1=cos20 ;

1 1
:5sin4xcos3x+(x+3)log22zz [sin 7x + sin X] + x+ ) ezlcosflx,so, y:lcosflx o 1

3 ) 2 2/1_x2'

" d—y:l[7cos7x+cosx]+1 _1( X )
dx 4 (36) (C). y=tan L J
1-x2
(ﬂ) 1[7 Tn+ 1+1 1[ 8]1+1 1
=—[7cosTn+cosn]+1=— [ =— do 1
e 4 Put x =sin® . dx=cos0dd , — =

dx cos6

(32) (D).y=cos™!

/T

sin Lex) X in©
1/— + _1{ sin
2 J X .'.y:tanl[ j:yze

cos0

p (n [txx) on [foex - dy=de
=cos ™! cos | 5 I AR A dy dy do 1 1

[\

Now —=——=1. =secO = .
; ™Mdax dedx cos 2
y 1 1
——=0- x —+x*(1+logx
dx 5 1+x 2 ( gx) 37 (D). Let y, =tan"'/x and yzz&
2 Differentiating w.r.t. x of y, and y,, we get
1 1 1 7D N N/
atx=1 ——2 E ><5+1(1+0)—fz+1—3/4 dx  (1+x) 2\/; dx 2\/;
2 dy _ 1
(33) (C).Puttingx—tan 0 Hence 4y "1+ x
29)
.1 2tan® j 1+ tan?0 d oox | 2x 2X | Ho-2x _Alp2x 2
y =sin [— +sec | —— 38 Q). —[e"" +e =2e"" +2e =2"[e"" —e
1+tan’ 0 Ll—tanzeJ 38) © dx[ ] [ ]
1 d?
=20+20=4tan "x . _[e2x+e—2x]:22[62x+e—2x]
dx?
. 1 2tan® ,1(1+tan26\
y=sin | ————/+sec L—zj
1+tan” 0 1-tan” 0
N d—y:i(4tan71 X)=
dx dx 1+x2
2 3 n
M @) 4 3x-x dn[ezx+e‘2"]:2"[e2"+(—1)“e‘2"],
( (B)- dx a(a® -3x?%) dx
(39)  (A). y=x’loglog,(1+x
:>itan71 3a’ tan@—a’ tan’ 0 Y gloge )
Put x =atan® = 4 a> —3a° tan’ 0

Eyvs
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=3x” loglog, (1+x) + x 1 &1
y' =3x"loglog X _
= ¢ T+x logo(1+x) dx f]_y2 2«/x x>
" = 6xloglog, (1+x) + 3 ! @) o ditan_l(zx_bj - : 2'%[?_1))
= 0x10glo X . + _ +
=Y g108, logo (14 %) (1+x) X X+a Jr(ax b] X \bX+a
bx +a
2 2
= y'(0=0 - 2a J;bz 2.2 12-
(40) (A).x=Acos 4t +B sin 4t a’+b” +a’x” +b’x>  l+x
dx _[10 (log- x)] = i(loge (log; x)\
Differentiate w.rt.t, — == —4Asin4t+4Bcos4t @8)  (O). g oB71087 dx\ log.7
Again, differentiate w.r.t. t, _ 1 L log; e
i2x xlog, x log.7 xlog, x
=-16Acos4t—16Bsin4t ; d . sin x
dt2 —cos \Jeosx =
@9 @ dx 2+/cosx+/1—-cosx
d? . d? .
—§=—16[Acos4t+Bsm4t], Hence, —§:—16x B 1-cos? x _l /l+cosx
a dt 2Jcosx+/1-cosx 2V cosx
n n-1
I nf(x 3.43/2
41 =—bsin log[ j —(—) (50) (A). y=(xcot’x)
@1 (0. o) my nln
N o j—y = %(x cot® x)l/z[cot3 X +3x cot? x(—coseczx)]
X
= —@sin log(ij )
X n
= %(x cot® x)l/z[cot3 x —3x cot” x coseczx] .
42) (A). ex+3logx _ ex.e."alogx _ ex.elogx3 _ CX.X3
2 . dy .
Therefore, y = ¢* 3 (51) (A).Let y" =xsinx = 2y& =sIin X+ X CcosX
dy .2 3 x x.2 _dy [sinx+xcosx]
=>-——=e"3x"+x"e =e"x"(3+x S—=—
dx B+x) dx 2+/xsinx
43) B).f(x)=cos(x+3x+5x+...+(2n—1)x)
+isin(x+3x+5x+...+(2n-1)x) 52) (D). dy 1 cosx cos X + (1+sin X)sin x
f(x)=cos n2x +isin n?x dx (1l+sinx (cos x)2
f'(x) =— n%sin n2x + i nZcos n?x COS X
= f"x =—n*os n?x — i n*sin n*x = —n* f (x)
d 1 2 d 1 | _( cos X ]coszx+sin2x—i-sinx_Secx
R e e el St Lesing ) (eosx)? |
2
45)  (O). xMy" =2(x+y)™" (53) (O y = logxetanx+x”
= mlogx+nlogy=1og2+(m+n)log(x+y) dy
L2 (tan X+X ) (tan x+x )
Differentiating both sides w.r.t. x, Tdx < Hlogxe (see” x+2x)
m ndy m+n dy d
7y ydx  x+y [1‘*&} = £=% gltanx+x )[x + (sec x+2x)logx}
(46) (C).Puttingx=sinAand v/x =sin B d 5 5 5
54) (O). d—[cos(sin x“)] = —sin(sinx“)cosx~.2x
X

y= sin_l(sin Av1-sin? B +sin By1—sin? A)

=sin”! [sin(A+B)]=A+B= sin”! x +sin 'V/x

b
Putting x = \/;, we have

==
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(56)

(57

(58

(59

(60)

= 2\/: sin [sin E) cosE =0 { cos = = 0} .
2 2 ’ 2

_logtanx
©. Y logsin x
2
(logsinx) ( Se¢ X} —(log tan x)(cot x)
dy _ tan X
dx (logsin x)2

),
= \dx/ 4 log2

(A). Given y= (sin X)tanx

(On simplification).

; logy=tanx. logsinx

Differentiate with respect to x,

—.d—y = tan X.cot X + log sin x.sec” X
y dx

tan x

dy_ (sin X)X [1 + logsin x.sec? x] .

(B). f(x) = sin 2x.cos 2x.cos 3x + log, 2X*3

1
f(x)= Esin 4xcos3x +(x+3)log, 2
1. .
f(x) =Z[sm7x+smx]+x+3
. . | 1
Differentiate w.r.t. x, f'(x)= 1[7 cos7x +cosx]+1

1
f'(x) =Zcos7x+—cosx+1,
4 4
Hence f'(n)=-2+1=-1.

£(eX +2x)(e* +2)

d x
(C).Let Y= d—x{logf(e +2x)} =

f(e* +2x)
-'~(Y)x:0:%f()3—3 3=2
(B). y=(1+x*)tan"' x—x
=
dy 1

+tan~ x(2x)—1=2xtan"" x.

_ 2,1
i =(1+x ).(1+X2)

(C). Let
3/4 3/4
y =|logse* [x_—2] =loge* +log(x—_2)
X+2 X+2

= y=X +%[log(x —2)—log(x +2)]

dy 31 1 1 3
- =1+ - =1+2—
dx 4] x-2 x+2 (x=—4)

dy_x2—1
= I 2 4

2
(C). f(x) =~fax +— Jo then

i[—_lx—a/z]

Jal2

a2 —3/2

Wx 2

\/g 3_2 1 az

Na A pay=—-2 =0
A 2\/;33/2:()22212 .

(B). y = tan~' (sec x — tan x)

(61)

= f'(x) —L\/—
Ja

- f'(x)=

= f'(a)=

(62)

dy 1

dx 1+ (secx —tanx)

(secxtanx — sec? X)

dy _ cos? x.sec’ x(sinx —1)

dx  (1-sinx)? +cos x

dy sinx —1 sinx —1 1

dx 1-2sinx+sinx+cos>x 2(1-sinx) 2

251N X. oS X.c0S 2X.cos 4X.cos 8x.cos16x
(63)

A). f(x) =

2sinx

B sin 32x

2’ sinx
1 32 c0s32x.sin X — cos X.sin 32x

£(x)= .

sin” x

1 1
(2w’ A
f[4) 32[\15]2 2

D dy _dy/dt 2_a dy _1_
®)- 4x dx dx/dt 2at

2
dy =2a = yd—+(dyj =0

(64

= ydx dx2 dx
2. 2
:>d_§: (dy/dx) _ 13'
dx y 2at

g
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) ) = siny v xey X
65) (O).siny=xsin(a+y) = —sin(a+y) (70) xY =e = ylogx=x-y =Y 1+logx
dy . . dy dy -2
cos y.d—.sm(a+ y)—sinycos(a + y)d— = d_ =logx(1+log x) =logx [logex]
= 1= X 5 X X
sin“(a+y) 71 (C).y=(1+x)*
Taking log on both sides, log y = x log (1 + x)
dy sin(a+y-vy) 5 Differentiating w.r.t. X, we get
- u _ dy _sin“(a+y) 1 dy 1
sin” (a+y) dx sina ——==log(I1+x)+x 1+x)
(66) (A). ax? +2hxy + by’ +2gx +2fy +¢c =0 dy _ loa(l
Differentiating w.r.t. x of y, we get Thus - dx =(1+x)" 1+x +log(l+x)
2ax +2h (y+xj ]+2by gy+2g+2f jy 0 (72)  (A).Lety = x/°%*
d = log. y = log, xlog, x = (log, X)2
- Y (2hx + 2by + 2f) = —(2ax + 2hy + 2g) L |
dx = —d—y =2log, x.— .. Yy _ 2xogex=D log, x .
d_y _(ax+hy+g) y X X dx
o 4x (hx +by+1) " (73)  (A). y=x""* = log, y =sinxlog, x
dx d .
67) (C). B acosO and d_}el =-bsin0 . j—z xSinx [s " +coslog, x }
2 .
- ﬂ=_—btan9 andg=—b Gde _ sinx sinx + x cosx log,, x
dx a dx? a dx X
ﬁ:_—bse 2L _Zb. 30 (74)  (B).Let y = (sinx)\®* = log, y = log, x log, sinx
= dx? a acos® 32 d .
, e — d—z = (sinx)'°%e* = [;loge sinx + cot x log,, x} _
t -t
68) B).x=——,Yy=
e d o = 4 _1[1+sinx]
Put t=tan0 (75) (B). d—X{ an  (secx+tanx)} = o an p—
2tan® — tan?
Xm0y 2% = cos20 4 ) an! [tan (EJ}D "o [EJFEJ -
1+tan“ 0 1+tan” 0 ~ dx 4 2 dx\4 2/ 2
dy dy/d6 _—2sin26 q
dx dx/d® 2cos20 and d—{co‘fl (cosecx +cotx)}
X
—tan 20 — —2tan0 -2t 2t
N 1-tan’0 1-t> *-1 :i cot_l[cot [ED :i[ij :l
dx 2 dx\2/ 2
112 _ -l
69) (D). Yy = cos 1—-t" =sin” 't (76) (O).f(x)g(x)= %3 g(x)

and x =sin! (3t—4t3) =3 sin"1t
(1 )
¢ e
dy gt \Wi-t? _dy 1

& A [ ) de 3

3x2.g'(x)=3x2 g(x) +x° g' (x)
3g(x)=3g(x) +xg'(x)
B-xg'®)=3g(x)

Igg((:)) IS de+lnc

Ing(x)=-3In|3-x|+Inc

C
3-xp E0=5;=

-, 8(x)= sc=9

wl»—

B
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9
(x-3)°

5 =g(x) decreasing .. g(x) =
13-x]|
A). f(x-3).g(x)=(x-3)>.g(x)=9
.. derivative of f(x—3).g(x)is0.
y=f(x)-f(2x)
y=1{'(x)-21{'(2x)
y(H=f'(-2f'2)=5 .1
andy'2Q)=f'(2)-21'4)=7...(2)
now let y=1£(x) —f(4x)
y'=1{'(x)-41{'(4x)
y'(H)=f'(1)-4f'4) —(3)
substituting the value of f'(2)=7+2f'(4)in (1)
f'(1)-2[7+21'(4)]=5
f'(1)-4f'4@)=19
15.

Sg(x)=
(77)

(78)

)

dy d
2 exy[x—+ ]] xy .90 9.3,
y [ dx Y| +e Zydx 9¢™ - 2x

putx=—1landy=3

_ d d
9(6 3(—1(1—3:4-3]] +e3. 6% =_9¢3.2

dy ) dy
_9g|—-3 = __
9[dx +6dX 18

2 3 3
3. Put cosq):T ;sinq):T ;tanq):E

y=cos 1 { cos(x+¢) } +sin"{cos(x— ) }

(80)

— cos~! {cos(x + ) + g —cos™! {cos(d—x)} (think 1)
T
:x+(|)+ — —(|)+x
2
i dy
y=2x+ 55 2= J1+x2 - Now compute &

4. 1 By definition f'(1) is the limit of the slope of the
secant line when s — 1.

@1

Q(s, 1)

P(1,2)

2 — —
S425-3 L (s=D(s+3)

Thus f'(1) = Lim
s> s—1

1 S— s—l

= Lim(s+3) =4
s—l

Il By substituting x = s into the equation of the secant
line, and cancelling by s — 1 again, we get

(82)

(83)

(84

(85)

(86)

@7

(8%

y=s2+2s— 1. This is f (s), and its derivative is
f'(s)=2s+2,s0f'(1)=4
0.

sin® x + cos® x

=——— — =]-sINnXCOSX
COSX +SInx

1.
I—Estx ;Y =—cos2x =y (EJ =0

dy dx 1
= 3o 2L =3x2 -, —=—+
12.y=1+x"= i 3x° dy  3x2

wheny=9 then x> =8 =x=2

& !
hence dy =g'9)= 0
2. f'(x)-2f'(—x)=cosx; put x=n/4

1

SN (A =21 (4= ﬁ D)
again put x =—n/4 1

2f' (M) +f'(-nd)= — —(2)

| V2
=>f'(md)=— —
V2

2.cos(x+2y) (1 +2y)=2[cosy—xsiny " y']
put x=0; y=x

1-(1+2y)=2[-1]
1+2y'=-2;y'=-3/2
16. (fgh)(0)=fgh'+ghf'+hfg
_ (fe)'h +(gh)'f +(hf)'g
2

.. (fgh)' (0)
_ (f2)'(0)'h(0) + (gh)'(0) -£(0) + (hf) '(0) -g(0)
2
_63+4-1+452 16
- -
Lu®)=7vX) =>ux)=7v(x)

u(x)

u(x)) +q 740
and v(x) = [%} =0= %:m:
6.P'(x)=f(x)g'(®x)+gx)f'(x)
P'2)=f(2)g'@+g@)f'@Q)=(1)(2)+4(-1)=-2
g(x)fdx)- f(x)gdx)

g’ (%)

1

Qdx) =

C'x)=f"(g(x)g"'(x)
C')=f'(4).2=3x2=6

rre
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® x 0
(89) We have g (x)=f 5%3

1

On differentiating w.r.t. x, we get o
®x 0 &f(x)- xf;z(x)O
g5 ¢ P2 o

@1 6, ®f(l)- fd1)d
§FM6 & f2(1) o
Asf()=f'(1) = g'(1)=0 @)

(1) = fé

(90) 8.Given: (exz .g(x)) = ex2.2x.g’(x) ....... M

But actually

2 ' 2 2
[ex .g(x)] =e* g'(x)+g(x)e* 2x ... #))
Fromeq. (1) and (2),
? 2x.g'(x)

g __2x
g'(x).2x - =g(x).2x .. o(x) o1 3)

Integrating,

2
g'(x)+g(x)e* 2x=¢"

J~(2x—1)+1
2x -1

. g(x) _ CeX eln\/2x 1

g(x)=cv2x—-1e* ; gl)=e=c=1
hence g (x)= /2x —1.¢e*

g(x)=3¢’> = k=3andc=5=k+c=38
g(f(x)=x

= g'fpf'x=1 ... (1)

If fx)=1=>x=0,f0)=1

Substitute x =0 in (1), we get

dx =x

In (g(x)) = +%ln 2x-H+C

o1 2.

1
g()—mbg(l) 2

1 1
£'(x)=3x"+-e? = £'(0)=—
(x)=3x"+2 =7

. -1
92) o, =—sin (3cos  X)-
©2) 1-x2

a2 C))
= (l—xz)[—y) =9(1—cosz(300571 x))=9(1—y2)
dx

dy d? d7y (dy] dy
1-x%)2 2. =2+ —2x)=-18y- -
= (1-x%) i a2 Tlax “(=2x) Yd
2
- (x2—1)ﬂ+x(d—y) =9y
dx2 dx

EXERCISE-2

log, x
log. y
Differentiating both side w.r.t. x

(O).y=logx=y= =ylog.y=logx

1 dy dy 1

——+lo —=—
yydx geyd X

1 dy _ 1
;3 dx x(l+log.y)
(D). x=3 cos 0—2 cos> O

dx

do
=—3 sin 0 + 6¢0s20 sin O

=35in 0 (-1 + 2 cos20) = 3 sin O cos 20
and y = 3 sin 6 — 2 sin30

d
= Yi+log, y) =
dx

=3 (—sin 0) — 2.3 cos20 . (—sin 0)

d
d_g = 3cos0—2.3sin%0 . cos O

=3 cos 0 [1 —2sin? 0] = 3 cos O cos20

_dy dy/d6  3cosBcos26
dx dx/d® 3sinOcos20

(B). y:(x+\/1+x2)n
(
yp =0 (x+V1+x%)" 1L1+

=cot0

;__/

1+x

(J
—n(x+V1+x2)"" IL Lex® +XJ

(x+\/l+x
\j1+x

= y1\/1+x2 :n(x-i-\]1+x2)n
= yI\/1+x2 =ny

Squaring both side Y12 1+ x2) = nzy2

> Y1 =0

[From (1)]

again differntiating w.r.t. x
= yi(@x)+(1+x%)2yy, =n’2yy,

= yix+(1+x%)y,; =n’y

D). f(x+y)=f(x).f(y)= f(x+5)=f(x) £(5)

= f(x+5)=2f(x) {~ £(5)=2}

S ' (x+5)=2f"(x)

Putx=0=f'(5)=21'(0) (- f'(0)=3)
=2x3=6

Alter: - f(x+y)=f(x).f(y)

. function is in form of e**

LX) =M= f(5)=er=2

f'(x) =L erx

......... (1) (given)

e
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fr0)=re"=1 =Aa=3( {'(0)=3)
Now f'(5)=h e
From(1)and(2)=3x2=6

G O.f=x"=f1)=1"=1
fx)=nx"'=f'(1)=n.1"1=n
f"®)=nn-1)x"2=f"(1)=n(n-1)
f"x)=n(n-1)(n-2)x"3=f"(1)=n(n-1)(n-2)
Similarly,
M(x)=n(n-1)(n-2).....1=n!

OB WA W o A1)

S A TRRY 3T n!

_£+n(n—1)_n(n—1) (n—2)+
1! 2! 3!
=0Cy-"C;+"C,-"C5+....... +(D)"PC,=0
(6) (B). " f(x) is polynomial of second degree
letf(x):px2+qx+r
S (xX)=2px+q
s (=11
S>ptqt+tr=p-q+r=2q=0=q=0
Put this value in (1) we get ' (x) =2px
Now f'(a) =2ap
f'(b)=2bp
f'(c)=2cp . a,b,careinA.P.
.. 2Aa, 2Ab, 2Ac, will also be in A.P.

=1

n!
....+(—1)n—‘
n!

(7 (O g v+
= x=e¥*= logx=y+x= y=logx—x
1 I-x

. .. dy
differentiatingw.r.t. x => —=—-1=
dx x X

® D).x"y =(x+y)m™
Taking log both side
log x™.y" = log (x + y)™tn
= mlogx+nlogy=(m+n)log(x+y)
Differntiating both side w.r.t. x

32+£d—y:(m+n). ! [1+d—yj
x ydx X+y dx

dy(n m+n\_m+n m

= dx y X+y

X+y X

dy | nx + ny —my —ny mx + nxX —mx —my
:’&{ y(x+y) }_ x(x+Y)
dy(1) 1
= dx ; x 7 dx x
&) (A). Atx=1 = coty=0
_2(coty-1) -2
- Zcoseczy 2

dy _y

!

=-1

(0 =202+ 2) [%f(2f(>c)+2)))

(10)
=2f2f(x) +2) f'2f (x) +2).(2f'(x))
=g'(0)=2f2f(0)+2).f" 2f(0)+2).2 (f' (0)=4£(0) '
O)=4C-DA)=-4
dy 1
(1n (D)-&—(LX
dy
dy _df 1 ) _df 1 )dy
dx>2 dedx/dyJ dyde/dyJ'dx
1 dy Y
SR
ay) ¥ gy
(12) (A).y = sec (tan! x)
Lettan 'x =9
X =tan 0 V12 «
y=secH ;
y=v1+x> 1
1
Ol oL
X l+x? Tdx A2

13) O).fEeE)=x: fEE)e =1
g'(0=1+{g (9}

) o) oo )
(14) (C).xe[o,zj’ 3x 6[0,8 . 6€|0,tan 2

L (em) a2 )
Yoty e 1k1—(3x3/2)2J

Let tan~'(3x¥%) =0

y= tan_l[ 2tan 0 ]
1-tan?@

= tan"! (tan 20) = 20 = 2 tan"' 3x¥'?)

2 3 9
y'= 3 ><3-—xl/2 = 3 \/;
1+9x 2 1+9x

dx 2 dy
1 ., —=3sec”t : —=3secttant
asy o at ot

2
d tant . d dt
—y:—:smt ; —;’:cost—
dx sect dx dx
3
cost cos"t 1 1

C3sec?t 3 3242 62

[¢
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(16)

a7

(18)

(B). y=f(E(£())) +(£(x))*

(B).

(A).

=

d
d_>y< =f'(EECO) FE) ') +2£(x) £'(x)

= £1(1) £1(1) £'1(1)+ 2£ (1) £'(1)
=3x5%x3+2x1x3=27+6=33

k~xk_1+k-yk_lﬂ=0

<

2cos’ o 1

=\t
SINOLCOSA  sin“ o
=+/2cota + cosec’a =|1+cota|=—-1-cota

d
L _ cosec’a
do

[ﬂ] ato = S_n i
do 6 will be 4.

= d—X: 2¢c080—2c0s20 =4sin (9] sin(—)
do 2

(D). x =2sin 6 — sin 20

30
2
y =2 cosb — cos 26

ﬂ =-2sin0+ 2sin 20 = 4sin (9] cos [ﬁj
do 2 2

—écosecz[ﬁj
dy t[@] dy 2 2
2

=co =>—=
2
dx A" 4in [Q] sin [E)
2 2

lx2) 7%

O=n

©. fg(x)=x

Fle() g =1
Putx=a

= f'b)g@)=1; f'(b)=1/5

B
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