Differentiation

Exercise 28A

Q. 1. Differentiate the following functions:

(i) x?

(i) Jx
Answer : (i) x3

d n n-1
—X =NXx
dx

Differentiating w.r.t x,

(i) 3% = x3

Formula:-

d n n-—1
—X" =nNX
dx



Differentiating w.r.t x,

Q. 2. Differentiate the following functions:

1 1
(i) X (ii) ‘/_ (iii) \/_
i) 3 =x1
Answer : X
Formula:-
| |
dxx nx



(i) 2= x5
Formula:-

d S n-1
dxx =nx

Differentiating w.r.t x,

vyclass24

Formula:-

d o= n-1
dxx =nx

Differentiating w.r.t x,



Q. 3. Differentiate the following functions:
(i) 3x>
) L
5x
i) 635
Answer : (i) 3x®

Formula:-

d n n-1
—X " =nNx
dx

Differentiating with respect to x,

2 3x5 = 3(-5)gont

=-15x"°
(ii) 1/5x = zx
Formula:-

d n n—1
= =R
dx

Differentiating with respect to x,



= -%x‘z

2
(iii) 6. ¥x2= 6x3
Formula:-
ix“ = nx™*

Differentiating with respect to x,

]

d = 2 28
Z6X3=6X-Xa *
dx 3

:

—4xX s
Q. 4 Differentiate the following functions:

(i) 6X5 + 4x3 — 3x2 + 2x — 7
(i)

.4 7
5x 1 4 nfx =

Jx X

(iii) ax3 + bx2 + cx + d, where a, b, c, d are constants
Answer : (i) 6x° +4x3 - 3x2+ 2x -7

Formula:-

d n n-1
—X " =Nx
dx



Differentiating with respect to x,

-5(6;(5 +4x3 - 3x2 + 2x-7) =30x>1 + 1231 -6x¥ 1 + 2x11 + O
= 30x* + 12x?% - 6x* + 2x

Y pe—3f2 4 4 T
(i) 5x~3/2 + =+ VX ”
Formula:-

d n n—1
— = I}
dxx X

Differentiating with respect to x,
d 4 7
—(5x 732+ —+4x—=

dx ( VX x)

8 = p Lot 1.5 v A
EX—>x"z ‘+4><‘—Ex 2 1+;x: PN oAt

is_ = - I -
_—5 X z—2xTz 43Xz +7x77

(iii) ax® + bx? + cx + d, where a, b, c, d are constants

Formula:-



Differentiating with respect to x,
%(aXB +bx? + cx + d) = 3ax31 + 2bx?1 + cx1-1 + dx0

=3ax?+ 2bx + ¢

Q. 5. Differentiate the following functions:

M 4x3 +3.2% +63/x* +5cotx
2

R
N X

Jx 3

Answer :

(i) 4x3 + 3.2+ 6. Yx2 + 5cotx

3
= 4x3 4+ 3.2+ 6X "z + 5 cotx

Formulae:

d n n—1
o =nx
dxK



d 2
. = - COSecx
5. (o

d
Ea" = log,(a)xa*

Differentiating with respect to x,

d 1
o (4x3+3.2%+ 6x72 + 5 cotx)

=4.3x31 + 3lo0g,(2).2* + 6x-§x—;‘1 + 5 x- cosec?x

2
- -5 cosec’x

class24

6x—2['3 ¥ _x6
3

1 1
=-§-— 3x1+xz—x"2 +)r.2—2"+6x‘2/3-§x6

d n n—-1
s = X
dxx

d
aa"‘ = log,(a)xa*

Differentiating with respect to x,

d(x 3‘1+1 '1+2 2"+6‘E 2")
dX3 X X2 X Z+tX X 3 3X



: 1
i —(-1)x3x 1714 ixz—l - (— %) X2 1+ 2x% 1 —log(2).2*¥ +

1 TG 1 . 5
=5+3x‘ oAt ok z+ 2x* —log(2).2* —4x73 — 4x

Q. 6. Differentiate the following functions:

. 1 2 3 6cotx
(i) 4cotx ——cosxX + -t +9
2 COSX sSINX cosecx

(i) -5 tan x + 4 tan x cos x — 3 cot x sec x + 2sec x — 13

Answer : Formulae: -

d
< cotx = - cosec?x
dx

d .
—COSX =~ SINX
dxCO X

d
S = secx tanx
dxsecx

d
d—COSGCX = - Ccosecx cotx
x

2

d
= = Sec™X
dxtanx

d .
—SInX = COSX
dx

ik = 0.k is constant
dx



(i}4cotx—%cosx+ 2 Dl PO i

COSX sinx CcOosecx

= 4cotx— écosx + 2secxX — 3cosecx + 6cosx+ 9

Differentiating with respect to x,

d 1
i (4cotx — 5 CcoSX + 2secx — 3cosecx + 6cosx +9)

_4(- cosec’x) —% (—sinx) + 2secx X tanx — 3(—cosecx X cotx) + 6(—sinx) +
0

1 .
=—4 cosec?x + £ sinx + 2secx tanx + 3cosecx cotx— 6sinx

(ii)-btanx+4tanxcos x—3 cot x sec x + 2sec x— 13
=-5tan x + 4 sinx — 3 cosecx+ 2sec x — 13

Differentiating with respect to x,

%(—5 tan x + 4 sinx — 3 cosecx+ 2sec x — 13)

= -5 sec?x + 4cosx -3(- cosecx cotx) + 2 secx tanx — 0
= -5 sec?x + 4cosx + 3 cosecx cotx + 2 secx tanx

Q. 7 Differentiate the following functions:



(i) (2x + 3) §3x - 5)
(i) x(1 + x)

i) (_\E—l}

.x.

B
X e
X,

W | 1)
(iv) ‘x—;J

(V) (rxz - 1'\ ]
\ X—
(vi) (2x2 + 5x - 1) (x - 3)

Answer : Formula:

d o 4. d
= (g(x)) ~% (8) 8

Chain rule -
d i d n d
s uv —udxv "dxu

Where u and v are the functions of x.
(i) (2x + 3) (3x—5)

Applying, Chain rule
Here,u=2x+3

V =3x-5

S(2x +3) (3x—5) = (2x + 3)3- (3%~ 5) +(3x- 5) =~ (2x + 3)

= (2x + 3)(3x1-1+0) + (3x — 5)(2x*-1+0)
=6x+9+6x-10
=12x -1

(i) x(1 + x)3



Applying, Chain rule
Here, u = x

V=(1+x)?
%x(l + x)3=x%(1 + %)3-+ (1 + x)Si(x)

=xx3x(1+x2+(1+x)731)
= (1 + x)?(3x+x+1)

= (1 + x)2(4x+1)

(iii) (ﬁ-'_ i) (x 0 \,_li_x) = (x12 + xT)(x = x112)

Applying, Chain rule
Here, u = (x'2 + x1)

V=(x-x"2)

i_(xle’Z + x-l)(x 1 x-ﬂZ)

_ (xl."Z + x—l)i(x _ x—lr‘Z ) + (X - x—l,J'Z ) i(xlr@ + x-l]
dx dx

- (XIJZ + X‘]'](l'i'l )('3"‘2) " (X B X-lf’Z ){lx-l,fZ ) X'2]
2 2

f/ = 1 I 1 .5/ 1 - L S .
= xU2 4 x 14 B0l 4 552 4 5251 el 052

3 3 .58
=312  3,-52
2 2



(iv)

(x-3)

Differentiation of composite function can be done by

d o
= (g(x)) ~ i (8) 8

Here, f(g) = g2, g(x) = x—é
d 5O 1
T et

=2(x—3) (1+)

Differentiation of composite function can be done by

df df d
= (g(x)) ~5 (g)&g

Here, f(g) = g3, g(x) = x? - x—lz

i z_L)B: 3g2x(2x - 3)

dx x2



:3(,(2_%)2 (2x-%
=3(2x3-2-2+2)

=3(2x3 - §+%)

(vi) (2x2 +5x—1) (x—3)
Applying, Chain rule
Here, u = (2x2 + 5x — 1)

V=(x-3)

%(2)(2 +5x — 1) (x=13)

—(2x? + 5x - T x=8) + (x - 3)2(2x2 + 5x - 1)
dx dx

= (2x2 + 5x - 1)x1 + (x — 3)(4x + 5)

=2x%2+5x -1+ 4x%-7x-15

= 6x%-2x -16
Q. 8. Differentiate the following functions:

. 244x-5
(nSX 4x -5

X
(i x’ + l)Ex - 2)
0




X —4

2Jx

1+ x)x
Ix

3
ax” +bx +c¢

Jx

(vi) a +?cosx

sSmx

(iii)

(iv)

(v)

Answer : Formula:

d_ .d
dxv u?
3x%4+4X-5

g =
Applying, quotient rule

d 3x2+ 4x—5 x%(3x2+4x—5)— (3x2+4x—5)%x
dx X - x2

x(6x+4)—(3x%+4x-5)1
— xz

6x*+4x—(3x%+4x-5)

= x2

3x%+5

= x2

(x®+1)(x-2)
(i) x2
Applying, quotient rule

d (X®+1)(x—2) X’*%(x3 +1)(x—2)— (x*+ D(x— D%xz
& x2 N x4

x2{(x3 +1)%(x—2)+(x—2 )%(Ji¢3+1)}—(xa +1)(x—-2)2x
= i




x? {(x®+1 )+(x—2)3x%}—(x® +1)(x—-2)2x
= <

X {x¥ +1+3x3-6x7}-2(x* +x)(x—2)
= i

4x5-6x*+x% -2 (x°-2x*+x%-2x)

= x*

2x5-2x%—x%+4x

= x>

x;4
(i) 2V
Applying, quotient rule
d d
dx—4 2Vxg (x—4)— (x— 4)&-2\/1‘7
dx 2vx 4x

= 1 -1
2y x—(x—4)2;x 2

= 4x

1
2Vx—(x—-4)x 2

—_ 4x
1 1
2Vx-x2+4x 2

= 4x

1
VX+4x 2
— 4x

(1+x)/x

(iv) V=

Applying, quotient rule

d (1+X)Vx _ %%(Hx)ﬁ—(lﬂ)ﬁ%’&
K x5

-2
Y o B B ¥ A
3 x{(1+x)-d?\, x+\,xdx(1+x)} (1+x)\)’-x=3x 3

z
= X3




ar— 1 — 1 =1
V) (14x)-x 24+/xp—(1+4x)s2x 6

2
— X3
a—l1 i, 1 1 =1. B
VX{ =X 24-x2+yxp—|x 6 +x6
2 2 3
2
= x3a

1 5 =1 5
1 —= - = - - s -
;x I:HEXG'I'\. x—; X 6 +x6

= X3

1 1 1 g —
-X 6+—Xb6+y'X
e o
2
X3

ax® +bx+c
(v) VX
Applying, quotient rule
d ax2+bx+c ﬁ%(ax2+bx+c) —(ax2+bx+c)(?—xv’§

dx VX X

1
\,E(23x+b)—:(axz+bx+c)x_5

= X

z 1, 2 4
—ax2+-bxz—cx
2 . -

= X

vl

a+bcosx

(vi) sinx

Applying, quotient rule

d a+ bcosx i sinx%(a +bcosx)—(a+b cosx)%sinx

dx sinx sin?x

sinx(-bsinx)—(a+bcosx)cosx

= sin®x



. -~
—bsin® x—acosx—bcos®x

= sin? x

—b(1)—acosx

= sinZx

Q. 9. Differentiate the following functions:

(1) Iy = 655 — dx® - 252 + Bx -9, find & avx=-1.

dx
(ii) If y = (sin x + tan x), find d_y at X:E.
dx 3
2= z 7
Gii) if y = 2=3°05%) g Y qex_F.
sinx dx 4

Answer : Formulae:

d n -1
a— = nxt?
dxx X

9 cotx = - cosec?x
dx

d
d—cosecx = - cosecx cotx
X

d
£ tanx = sec?x
dx

d .
—SInX = COSX
dx

(i) If y = 6x5 — 4x?% — 2x2 + 5x - 9, ﬁnd%atx: -1.

Differentiating with respect to x,



= (6x° - 4x* - 2x* + 5x - 9)
=30x*-16x>-4x+5
substituingx = —1

(Fyx = -1 =30(-1)4-16(-1)3 - 4(-1) + 5

= 30+16+4+5
=5b

hiszclass24

(ii) If y = (sin

Differentiating wit ect to x,

%(sinx + tanx) = cos x + sec?

X

Substituting x = 2

(%)X =m/3 = cos 5 + secZ



+4

I
| b

[N R

1
&

_ (2-3cosx) .. dy =
(iii) If y = — find 3, atX

Differentiating with respect to x,

2

i(Zcosec x-3cot x) = 2(- cosecx cotx) — 3(- cosec?x)

Substituting x ==

class24

(-:—i —m1/4 = ) - 3(- cosec?)

= - 2xy/2 + 3x2

=6 -2x2

Q. 10.

If v =[&+71-], show that 2x,:_Y+y=2J;.
X X

Answer : To show:
. T
X +y= 2Vx

Differentiating with respect to x



dy_d( 1)_L_L
- dx &‘Fv’; -2\,"; ng

= dy
LHS——ZX.&‘*‘Y
LHS = 2X X Gz~ i) FVE+E

LHS:ﬁ—%+J§+é

LHS = 2yx
~ LHS = RHS
Q.11

e oo (-3

Answer : To prove:
@y (E)=G-3)

Differentiating y with respect to x

dy _ 3.( x 3) . A
dx  dx a X 2y/ax ng
Now,

dy
LHS ( XY) (dx)



LHS = 2x (\E+ ﬁ) (2;&_ ;_é)
LHS:(J§+ﬁ)(J§—ﬁ)

=% _ ¥
LHS = (2-3)
% LHS = RHS
v 1+cos2x dy

Q. 121f {1-cos2x find dx .
Answer :

B 1+ cos23
Y= |T—cos2x
Formula:

Using double angle formula:
cos2x = 2cos?x — 1
=1-2sin?x

~1 + cos 2 x = 2cos?x

1 - cos 2 x = 2sin?x

2cos®x

2sinn?x

=4/ cot3x



= cotx

Differentiating y with respect to x

dy d
a—g(cotx)
= - COSCC2 X
Q. 13
o 2(x /19 :
y :l tan‘(x .—) fivd d_\
l+tan-(x/2) dx

Answer : Formula:
Using Half angle formula,

1 —tan?®(x/2)

COS X = =
1+tan<(x/2)

~y = COS X

Differentiating y with respect to x

dy d
ke dxcosx
= —sinx

Exercise 28B
Q. 1. Find the derivation of each of the following from the first principle:
(ax + b)
Answer : Letf(x)=ax+b
We need to find the derivative of f(x) i.e. f'(x)

We know that,



. f(x+h)—f(x)
f'(x) = lim———
() ===

sx:(1)
f(x)=ax+b
fx+h)=a(x+h)+b
=ax+ah+b

Putting values in (i), we get

ax+ah+b—(ax+Db)
h

0 =

ax+ah+b—ax—>b
h

= lim
h—0

_n ah
=)

=lima
h—0
f(x)=a
Hence, f(x) = a

Q. 2. Find the derivation of each of the following from the first principle:

Answer :
5 , b
Let f(x) = ax* + -

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)-f(x)

f’(@:;}% h ..(0)



b
1 & 4 il
f(x) = ax +x

f(x+h) = a(x+h)? +(x+h)

Putting values in (i), we get

[a(x +K)* + ﬁ] - [ax2 +%]

00 =

h
b b
a(x+h)? + —ax® ——
— lim (x+h) X
h—0 h
al(x+h)2—x2] +b[op -1
= lim
h—0 h
—(x+h)
a[x? + h2 (PO i |2 X
— e x(x + h)
h—0 h
2 =y — h
alh“ + 2xh] +b m
= lim )
h—0 h
2 [ _h
alh® + 2xh] +b X(x+h)
= lim .
h—0 h

i ah(h + 2x) b(—h)
=TT h)]

Taking ‘h’ common from both the numerator and denominator, we get

b
X(x+ h)

= }11_1% [a(h + 2x) —

Putting h = 0, we get



B a[(O) + ZX] —m

b

=2ax—;

Hence,
b
f'(x) = 2ax— 5

Q. 3. Find the derivation of each of the following from the first principle:
3x2+2x-5

Answer : Letf(x) =3x2+2x-5

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)—£(x)

h (i)
f(x)=3x2+2x-5

iT(x) = Llil%

f(x+h)=3(x+h)?+2(x+h)-5
=3(x*+h?+2xh)+2x+2h -5
[~(a + b)? = a2 + b? + 2ab]
=3x?+3h?+6xh +2x+2h -5
Putting values in (i), we get

3x%? + 3h? + 6xh + 2x + 2h- 5—(3x?+ 2x—5)
h

e -

- 3x*+3h*+6xh+2x+2h—5—-3x>—2x+5
=in h




~ 3h%+ 6xh+ 2h
= lim
h—0 h

=]lim3h+ 6x+ 2
h—0

Putting h = 0, we get

f(x)=3(0) + 6x + 2

=6x+2

Hence, f(x) = 6x + 2

Q. 4 Find the derivation of each of the following from the first principle:
x3-2x2+x+3

Answer : Letf(x)=x3—-2x2+x+3

We need to find the derivative of f(x) i.e. f'(x)

We know that,

. flx+h)—f(x)
f'(x) =lim—————
(x) lim —

<ei{i)
fx)=x3-2x2+x+3
fx+h)=(x+h)P=2(x+h)2+(x+h)+3
Putting values in (i), we get

(x+h)®—2(x+h)*+ (x+h)+3—[x*—2x*+x+3]
h

e =]

. (x+h)?*—2(x+h)?*+(x+h)+3—-x*+2x>—-x-3
= lim
h—0 h

. [(x+h)®—x3]-2[(x+h)? —x?]+ [x+ h—X]
=h1_1§1 h

Using the identities:



(a+b)®=a%+b?+ 3ab? + 3a’b
(a+b)’=a%+b?+2ab

_ [x*+ h3®+3xh? +3x’h—x3] — 2[x* + h®* + 2xh—x?] +h
|

= lim

h—0 h

[h® + 3xh? + 3x%*h] — 2[h? + 2xh] + h
h

= lim
h—0

_ h[h? +3xh +3x?] —2h[h + 2x] +h
P h

=Lin})h2+3xh+3x2—2h—4x+1

Putting h = 0, we get

f'(x) = (0)? + 2x(0) + 3x? — 2(0) — 4x + 1

=32 = 4x+1

Hence, f'(x) = 3x2 —4x + 1

Q. 5. Find the derivation of each of the following from the first principle:
x8

Answer : Let f(x) = x®

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)-f(x)
h ..(0)

9 =i
f(x) = x®
f(x + h) = (x + h)®

Putting values in (i), we get



h
i (x+h)®—x®
L -

[Add and subtract x in denominator]

8 a2

z® — X
= lim = wherez=x+handz—-xash—-0
Z—X T

8.1 .. Xo—gh e
= 8x° |+ lim = na® 1]

X—a X-—a

= 8x’

Hence, f'(x) = 8x’

Q. 6 Find the derivation of each of the following from the first principle:
1
3
X

Answer :

Let f(x) = 2]

w2

We need to find the derivative of f(x) i.e. f'(x)

We know that,

. flx+h)—f(x
f(x) = lim &
350

b ..(I)
1
f(X)=F
f h) = .
G0 = Gy

Putting values in (i), we get



Zz7°—X
=lim——wherez=x+handz—-xash—-0
z-x Z—X
3 oo a -
= (-3)x°3 l[ lim—— = na® 1]
X—a X—a

= -3x*

S
T x4
Hence,

3

f(X) = —;

Q. 7. Find the derivation of each of the following from the first principle:

1

Answer : Let,
1
f(x) = 3

We need to find the derivative of f(x) i.e. f'(x)

We know that,

£’ (X) _ Lln}} f(x+h)—f(x) i
o o



f(x) = %

f(X+h)=m

Putting values in (i), we get

... .
(x+h)5 x5
h

00 =i

=limﬁwherez=x+handz—»xash—> 0
Z—X =

= (-5)x > lim i 2T o na“‘l]

X—=a X—a

Hence,
f(x) =— =
Q. 8. Find the derivation of each of the following from the first principle:

\/ax +b

Answer : Let
f(x) = Vvax + b

We need to find the derivative of f(x) i.e. f'(x)



We know that,

' _ Yire, fGx+h)—f(x)
-

...(i)
f(x) =vax + b

f(x+h) = Ja(x+h) + b

=vax +ah +b

Putting values in (i), we get

vax+ah+b—vax+b
h

09 =

Now rationalizing the numerator by multiplying and divide by the conjugate of

vax+ah+b—+vax+b

. Vax+ah+b+yax+b vax+ah+b+vax+b
= lim X
h—0 h vax+ah+b++vax+b

Using the formula:

(a+b)@a-b)=(a?-b?)

i (Vax + ah +b)2 - (Vax+ b)2

h—0 h(yax+ah+b+ vax+Db)

I ax+ah+b—ax—b>b
= 11m
h-0 h(vax+ah+b+ Vvax+b)

ah
= lim
h—0 h(vax+ah+ b+ Vax+b)

d

= lim
h—-0 yax+ah+b++Vax+b




Putting h = 0, we get
a
Jax+a(0)+b++vax+b

a
JVax+b++Vax+b

a
2vVax+b

Hence,

f'(x)=———=

2vax+b

Q. 9. Find the derivation of each of the following from the first principle:
5x -4

Answer : Let

f(x) = V5x— 4

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)-f(x)

h (i)
f(x) = Vv6x— 4

Fod =

f(x+h) = J/5(x+h)— 4

=vV5x + 5h— 4

Putting values in (i), we get

V6x+ 5h—4 —5x—4
h

') =i



Now rationalizing the numerator by multiplying and divide by the conjugate of

V6x+5h—4—+5x— 4

. V5x+5h—4—v5x—4 V5x+5h—4++5x—4
= lim X
h—0 h V6x+5h —4 +5x — 4

Using the formula:

(a+b)a-b)=(a?-b?)

. (Vsx+5h—4) - (VBx—4)°
-0 h(VSxF5h— 4+ V5x—4)

) 5x+5h—4—-5x+4
= 11m
h-0 h(y5x+ 5h —4 +5x — 4)

5h
= lim
h—0 h(y5x+ 5h —4 +/5x — 4)

5
=i
h—%n\/5x+5h—4+\/5x—4

Putting h = 0, we get

5
 /5x+5(0)— 4+ V5x— 4

5
~VEx—4+5x— 4

o
2Vybx—4

Hence,

f(x)=

24/5x-4



Q. 10. Find the derivation of each of the following from the first principle:

1

X+2

Answer : Let

1

Vvx+2

f(x) =

We need to find the derivative of f(x) i.e. f'(x)

We know that,

. fGcth)—£(
f(x) = lim S-®
h—-0 h ..(0)

1
%= 553

f(x+h) =

vx+h +2

Putting values in (i), we get

1 1

VEth + 2 VX + 2
h

i

VX+2—vVx+h+2
— lim (Vx+h + 2)(Vx+2)
h—0 h

Now rationalizing the numerator by multiplying and divide by the conjugate of

VX+2—-Vx+h+2

VX+2—vVx+h+2 ><\a’)::+2+\!1><;+h-|-2
= lim
h=oh(vVx+h + 2)(¥Vx+2) Vx+2+Vx+h+2

Using the formula:



(a+b)a-b)=(a*-b?)

_ (Vx+2) - (Vx+h+2)
50 h(VX+h + 2)(VXF 2) (VX 2+ VXt h 1 2)

" X+2—%—h—2
= 11In
h-0 h(vx+h + 2)(Vx+ 2)(Vx+2+Vx+h+2)

. —h
i%“hwﬂ h + 2)(Vx+2)(Vx+2+Vx+h+2)

_ —1
o (Vx+h + 2)(Vx+ 2)(WVx+ 2+Vx+h+2)

Putting h = 0, we get
—1
T (WXFO0 F 2)(WRFD)(GEF2Z+VXFO0+2)

|
- (Vx+ 2)2 2Vx+2)

e
2(vxF2)’

Hence,

=1

2(Vx+2)°

f'(x) =

Q. 11. Find the derivation of each of the following from the first principle:

1

2x+3

Answer : Let

f(x) =

V2x + 3



We need to find the derivative of f(x) i.e. f'(x)

We know that,

’ i, fOcth)—f(x)
) =fm == ()

|
\/2x + 3

1
v2x+2h +3

f(x) =

f(x+h)=

Putting values in (i), we get

1 1
\/2x+2h+3 V2x+ 3
h

fi(x) =

V2x+3 —y2x+ 2h+ 3
. (V2x+2h #3)(V2x +3)
= lim
h—0 h

Now rationalizing the numerator by multiplying and divide by the conjugate of

V2x+3—y2x+2h+3

" V2x+3—+V2x+2h+3 V2Xx+3+vV2x+2h+3
= |1In X

h-0h(y2x+ 2h + 3)(vV2x+3) V2x+3++vV2x+2h+3

Using the formula:

(a+b)@a-b)=(a?-b?)

i (Vzx+3) - (VZx+2h+3)
=3 h(v2x+ 2h + 3)(vV2x+ 3)(V2x+ 3 + V2x + 2h + 3)

1 2 ¥3=2—2h =3
= {1im
h—0 h(y2x+ 2h + 3)(vV2x+ 3)(V2x+ 3 +V2x + 2h + 3)




—2h
-1
h~0 h(vVZX+ 2h +3)(VZXT 3)(VZX T 3 + V2x + 2h 1 3)

—2
=i
hlgl(J2x+~2h + 3)(vV2x+3)(V2x+ 3 +v2x+2h +3)

Putting h = 0, we get

—2
T (W20 F (VXT3 (VEXT 3 +V2x 10+ 3)

-2
 (VZxF3)’ (2VZxF3)
_ -2

2(v2x+3)°
__:i__
(vax+3)°

Hence,

-1

(vzx+3)’

f'(x) =

Q. 12. Find the derivation of each of the following from the first principle:
1

6x -5

Answer : Let

1

V6x—5

f(x) =

We need to find the derivative of f(x) i.e. f'(x)

We know that,



f(x+h)—f(x)

00 =i

1
f(X)z\./ﬁx_s

f(x +h) = -

sl = J6x+6h— 5

Putting values in (i), we get

1 1
V6x+6h—5 +V6Xx— 5
h

fie) =

V6x —5—+6x+ 6h—5
e (V6x+ 6h — 5)(V6x—5)
h—0 h

Now rationalizing the numerator by multiplying and divide by the conjugate
of V6X— 5 —V6X 4 6h —5

. V6x — 5 — y6x+ 6h — 5 V6x —5++6x+6h—5
= lim X
h-0h(y6x+ 6h — 5)(V6x—5) V6x—5+V6x+6h—5

Using the formula:

(a+b)a-b)=(a?-b?)

_ (Véx—5)" — (Véx+ 6h—5)
= lim
h-0 h(y6x+ 6h — 5)(V6x— 5)(V6x— 5+ V6x + 6h —5)

. 6Xx —5—6x—6h+5
= lim
h-0 h(y6x+ 6h — 5)(V6x— 5)(V6x— 5+ y6x + 6h —5)

—6h
=li
h~0 h(v6X + 6h — 5)(V6X— 5)(V6X—5 + V6x + 6h—5)




' —6
ey (V6x+ 6h — 5)(V6x— 5)(V6x— 5+ V6x + 6h — 5)

Putting h = 0, we get
- —6
 (J6x+6(0) — 5)(V6x—5)(V6x—5 + /6x + 6(0) — 5)

—6

" (V6x=5)’(2V6x—5)

Q. 13. Find the derivation of each of the following from the first principle:

2-3x

Answer : Let

1

Vv2-3x

f(x) =

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)-f(x)

0

=1



1
2—3x

f(x) =

1
J2—-3@x+h) V2-3x-3h

f(x+h) =

Putting values in (i), we get

1 1
v2—3x—3h +2-3x
h

=i

v2—3x—+v2—3x—3h
— lim V2 — 3x— 3h(v2 - 3x)
h—0 h

Now rationalizing the numerator by multiplying and divide by the conjugate

of\fz—Sx—\/Z—Sx—Sh

- V2—-3x—V2-—-3x-3h V2-3x++2—3x-3h
= lim X
h-0hy2 —3x =3h(¥/2—3x) V2-3x+V2—-3x—3h

Using the formula:

(a+b)@@-b)=(a2-b?)

| (VZ—3x)" - (VZ—3x—3n)’
= lim
h—0 h(y2 —3x—3h)(vV2—-3x)(vV2—3x+V2 —3x—3h)

I 2—3x—2+3x+3h
= lim
h—0 h(y/2 —3x — 3h)(V2 - 3x)(V2—3x + V2 — 3x — 3h)

| 3h
b h(VZ 3% = m) (V230 (V23X + V2 _3x —3h)

: 3
S (V2 -3x—-3h)(vV2-3x)(V2—3x+ V2 —3x—3h)




Putting h = 0, we get
- 3
 (J2—3x-3(0))(vV2— 3x)(V2Z - 3x+ /2 — 3x— 3(0))

3

= 2

(V2=3x) (2v2—-3x)

3

2(V2=3x)’
Hence,
' _ 3
Pl = 2(yz2=3x)"
Q. 14. Find the derivation of each of the following from the first principle:
2x+3
3x+2

Answer : Let,

2x+3
3x+2

f(x) =

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)-f(x)

(i)

Feo=im

¢ _2x+3
==

2x+h)+3 2x+2h+3
e ki~ N -

3(x+h)+2 3x+3h+2

Putting values in (i), we get



2x+2h+3 2x+3
3x+3h+2 3x+2

s} = h

(2x+2h+3)(3x+2)— (2x+3)(3x+ 3h + 2)
— i (3x+3h+2)(3x+2)
B h

h—0

6x% + 4x + 6xh + 4h + 9x + 6 — [6x? + 6xh + 4x + 9x + 9h + 6]

=i h((3x+ 3h + 2)(3x + 2))
i 6x%+4x+6xh+4h+9x+ 6 —6x*—6xh—4x—9x—9h — 6
e h((3x + 3h + 2)(3x+ 2))

—5h

S (3x+ 3h + 2)(3x+ 2))

, -5
S Gx+ 30 ¥2) 3%+ 2))

Putting h = 0, we get

-5
((3x+ 3(0)+ 2)(3x + 2))

-5
T (3x+2)(3x+2)

—5
" (3x+2)2
Hence,

—5
(3x+2)°

f'(x) =

Q. 15. Find the derivation of each of the following from the first principle:




Answer : Let

f(x) =

5-x
5+x
We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)—f(x)

Flx) = Lll% ()

¢ _5—x
(x)_5+x

5—(x+h 5—x—h
fx+h)=m et D) 5%

5+(x+h) 5+x+h

Putting values in (i), we get

5—x—h_5—x
5+x+h 5+4x
h

o=

(5—-x-h)6+X%)—(5—x)(5+x+h)
. (5+x+h)(5+x)
g - h

25 + 5x — 5x — x? — 5h — xh — [25 + 5x + 5h — 5x — x? — xh]

=Hm h(5+x+h)(5+x)
& 25 — x? — 5h —xh — 25 — 5h + x? + xh
Fia h(5+x+ h)(5+ x)

, —10h
= lim

h—-0 h(5+x+h)(5+x)

, ~10
e (5+x+h)(5+x)

Putting h = 0, we get



B ~10
(5+x+0)(5+x)

B -10
(54 x)(5+x)

-10
(5 +x)2

Hence,

-10
(5+x)*

f'(z)=

Q. 16. Find the derivation of each of the following from the first principle:

Answer : Let

f(x) = x2+1

X

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)-f(x)

f'(x) = Lil% 0

x2+1

f(x) =

(x+h)?+1 x*+h?+2xh+1

= x+h x+h

Putting values in (i), we get



LW 2xhpd  x* 1
x+h X
h

F) =

(x2+h?+2xh+1)(x) — (x*+ 1)(x+ h)
e Grh®
h—0 h

_E x® +xh? +2x’h+x—[x*+x*h+x+h]
= hod h(x+ h)(x)

i x®+xh?+2x’h+x—x®*—x*h—x—-h
§ h(x+ h)(®)

_i xh? +x*h—h
0 h(x+h)(x)

i xh+x%2 -1
0 (x+h)(%)

Putting h = 0, we get

_x(0) + x?—1
T (x+0)(x)

x2—-1

T ()2

Hence,

x%-1

f'(x)=

x2

Q. 17. Find the derivation of each of the following from the first principle:

afcos3x

Answer : Let

f(x) = Vcos3x



We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)-f(x)

F() = LI-I}}J h ...(I)

f(x) = Vcos3x
f(x+h) = Jcos3(x+h)

= ,/cos(3x + 3h)

Putting values in (i), we get

J€os(3x + 3h) — Vcos 3x
h

9 =

Now rationalizing the numerator by multiplying and divide by the conjugate
- Jcos(3x + 3h) —ycos3x

. \ cos(3x +3h) — vcos 3x g Jcos(3x + 3h) + Vcos3x
= lim
h—0 h Jcos(3x + 3h) + Vcos 3x

Using the formula:

(a+b)a-b)=(a?-b?)

3 ({/cos(3x + 30))° — (Vcos3x)
= h(,/cos(3x + 3h) + Vcos3x)

y cos(3x+ 3h) — cos3x
= lim
h—0 h(,/cos(3x+ 3h) + Vcos 3x)

Using the formula:

A+B A—B
cosA-—cosB=-—25in( > )sin( > )




. 3x+8h+3x . 3x+3h— 3
—2sin 5 sin b)

= lim
h=0"  h(,/cos(3x + 3h) + Vcos3x)

_oysip&X+3h . 3h
sin———sin=

= lim
h—0 h /cos(3x+ 3h) + Vcos3x

3h
8 311 et h) lim 3
= —Zlilm == m sin X
h—0 E b0 Jcos(3x + 3h) + Vcos3x

3
[Here, we multiply and divide byE]

. 3h
%% S 1(6“ . WO =
= —2 X =lim —+= X lim sin im
2h—~0 _32_11 h—0 h—0_[cos(3x + 3h) + Vcos 3x
6X g3 1
= —3 x (1) x lim sin( ) x lim
h—0 h=0 fcos(3x + 3h) + Vcos3x
sinx
v lim—— = 1]
x=0 X

Putting h = 0, we get

~ 6x+3(0) 1
=—3 X sin[————] X
2 Jcos(3x+3(0)) + Vcos3x
3sin 3x X -

=—38IN3IX X ——=

2v/cos3x
3sin3x
e —
2(cos 3x)2

Hence,



3sin 3x
f'(x)=— g
2(cos3x)2

Q. 18. Find the derivation of each of the following from the first principle:

afsecx

Answer : Let
f(x) = vsecx

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f'(x) = lim pa0n)
h~0 ..(i)

f(x) = secx
f(x +h) = /sec(x+h)

Putting values in (i), we get

Jsec(x+h) —/secx
h

00 =i

Now rationalizing the numerator by multiplying and divide by the conjugate
of Jsec(x+h) —y/secx

: Jsec(x+h) — y/secx y Jsec(x+ h) + /secx
= lim
h—0 h Jsec(x+ h) + vsecx

Using the formula:

(a+b)@@-b)=(a>-b?)

_ g ((/sec(x+ h))2 - (\/secx)2
“h—0 h(y/sec(x +h) + y/secx)




— sec(x +h) —sec(x)
“h—0 h(y/sec(x +h) +/secx)

1 1
cos(x+h) cosx

= lim
'h=0 h(,/sec(x + h) + y5ecx)

cosx — cos(x + h)
cos(x+ h) cosx

= lim
h=0 h(,/sec(x+h) + y/secx)

i cosx —cos(x+h)
h=0' h(cos(x + h) cosx)( /sec(x + h) + y/secx)

Using the formula:

A+ B B—A
cosA—cosB=Zsin( ) )sin( > )

ZS.nx-f(x +h) in(x+h) X

hLO h(cos(x + h) cosx)(‘fsec(x +h) + y/secx)

2 si 2x+h . h
sin———sinz

=h-ljg] h(cos(x + h) cosx)(y/sec(x + h) + y/secx)

2x+h

x —lim sin
2h—=0 (

)

X lim =
h=0 (cos(x + h) cos x)(/sec(x + h) + v/secx)

1
[Here, we multiply and divide by ]



h 1
x lim sin(x + =) xlim
h—0 2" h=0(cos(x + h) cosx)(y/sec(x + h) + /secx)

h 1
= (1) x limsin(x + ) X lim
h—0 2°  bh—=0(cos(x + h) cosx)(/sec(x + h) + \/secx)

vlim——=1

sinx ]
x—=0 X

Putting h = 0, we get

0 1
=sin|x+ =] X
[ 2] cos(x + 0) cosx ({/sec(x + 0) + \/secx)

1
cosx cosx(y/secx + y/secx)

=sinx X

sinx
cos2x(2,/secx)

sinx ) § 1
= X X
COSX COSX 24/secx

sinx

1
2\/secx [ cosx

1
=anX X S8cx X =tanx]&[—=secx]
COSX

1
= 5 tan X\fSECX
Hence,

f'(x) =-:;tanx\/secx



Q. 19. Find the derivation of each of the following from the first principle:
tan2x

Answer : Let f(x) = tanx

We need to find the derivative of f(x) i.e. f'(x)

We know that,

F _ Jiees fx+h)—f(x)
f'(x) = lim e 0

f(x) = tan’x
f(x + h) = tan?(x + h)
Putting values in (i), we get

tan’(x+h) —tan?x

() =lin

h
i [tan(x + h) —tanx][tan(x + h) + tanx]
= hoo h
Using:
sinx
tanx = —
COS X
sin(x+h) sin x] [sm(x + h) sin x]
. lcos(x+ h) cosx]||cos(x+ h) COSX
= lim
h—0
[sin(x + h) cosx — sinx cos(x + h)] [sin(x + h) cosx + sinxcos(x + h)
- ki L cos(x+ h) cosx cos(x + h) cosx
h=0

i {sin[(x + h) — x]}{sin[(x + h) + x]}
= h[cos2(x + h) cos?x]

[~ sin A cos B —sin B cos A =sin(A-B)



& sin A cos B + sin B cos A = sin(A + B)]

[sin h][sin(2x + h)]
~ h—oh[cos2(x + h) cos2x]

=1 ™ i sin(2x+ b) x B
= Cos?xhe0 h e gl hl—l?tlacosz(x+h)

X (1) x Li_l}rtl]sin(ZX + h) X }}m

~ cos2x ~0cos2(x+h)

sinx

Putting h = 0, we get

X sin(2x+ 0) X

cos?x cos?(x+0)
1 _ 1
= o X sin2x'X -
COS?X COS° X
1

X 2 sinXCcosX X sec’x

© cos2?x

[+ sin2x = 2sinxcosX]

sinx
COS X

=2

5 1
X sec*X | —— = secXx
COSX
= 2tanx sec?x

sinx
" cosx

= tan X]

Hence, f'(x) = 2tanx sec?x
Q. 20. Find the derivation of each of the following from the first principle:
sin (2x + 3)

Answer : Let f(x) = sin (2x + 3)



We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)-f(x)

h ...(I)
f(x) = sin (2x + 3)

9 =

f(x + h) = sin [2(x + h) + 3]

Putting values in (i), we get

3 _sin[2(x+ h) + 3] —sin(2x + 3)
P = h

Using the formula:

A—B A+B
sinA —sinB = 2sin 5 cos 5

ZSin2(x+h)+3—(2:s:+ 3) Cosz(x+h)+3+2x+3
= lim Z 2
h—0 h

. 2X+2h+3—2x—-3 2Xx +2h + 6 + 2x
2 sin 5 CoS 3

“h—0 h

. 2h 4x+2h+6
Zsm7cosT

h

= lim
h—0

B 2sin (h)cos(2x+ h + 3)
"h—0 h

sinh
= 2lim —— x lim cos(2x + h + 3)
h-0 h  h-o

=2(1) X Lin% cos(2x+ h + 3)

vlim——=1

sinx ]
x—=0 X



Putting h = 0, we get

=2cos(2x + 0 + 3)

= 2cos(2x + 3)

Hence, f(x) = 2cos (2x + 3)

Q. 21. Find the derivation of each of the following from the first principle:
tan (3x +1)

Answer : Let f(x) =tan (3x + 1)

We need to find the derivative of f(x) i.e. f'(x)

We know that,

f(x+h)—f(x)
h sz:li)

f(x) =tan (3x + 1)

f'(x) = Ll%

f(x + h)=tan [3(x + h) + 1]
Putting values in (i), we get

tan[3(x+ h) + 1] —tan[3x + 1]
h

) = oy

Using the formula:

sin(A — B)

tanA—tanB=——
cosAcosB

sin[3(x+h) +1—-(3x+1)]
. cos[3(x+h) + 1] cos[3x+ 1]
= lim
h—0 h

sin[3x+3h+1—-3x—1]
. cos[3(x+h) + 1]cos[3x + 1]
= lim
h—0 h




it sin3h
o h[cos[3(x+ h) + 1]cos[3x + 1]]

1 sin 3h ik 1
— & B ho0 COS[3(x + h) + 1]cos[3x + 1]
. sin 3h S— 1
= hoo 3h r}—%cos[B(x + h) + 1]cos[3x + 1]
3(1) x i !
=81 St cos[3(x + h) + 1]cos[3x + 1]
sin3x
~ lim = 1]
x—0 3X

Putting h = 0, we get

1
X cos[3(x+ 0) + 1]cos[3x + 1]

3
" cos [3x + 1]cos[3x + 1]

B 3
- cos?(3x+ 1)

_ 35eC2(3X+ 1) [;o_..;= SECX]

Hence, f'(x) = 3sec?(3x+ 1)
Exercise 28C
Q. 1. Differentiate:
X2 sin x
Answer : To find: Differentiation of x? sin x

Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)



dx" n-1
X nx
(iii)
dsinx
= COSX
dx

Let us take u = x2 and v = sinx

. du_ d(x?) i
UEAxT Tdx O f
._dv _d(sinx) _
V== g = Cosx

Putting the above obtained values in the formula:-
(uv)' =u'v+uv

(x2 sin x)' = 2x x sinX + x2 X cosX

= 2xsinx + x°cosx

Ans) 2xsinx + x?cosx

Q. 2. Differentiate:

ex cos X

Answer : To find: Differentiation of e* cos x

Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)

(i)

de*

dx ~ &

(i)

dcosx
dx

= -sinx



Let us take u = e* and v = cosx

._du_de"_ )
UEAx T dx " €
._dv_dcosx_ .
- o = -sinx

Putting the above obtained values in the formula:-
(uv) =u'v+uv

(eX cosx) = e*x cosx + e*x -sinx

= e*cosx - e*sinx

= eX(cosx - sinx)

Ans) e* (cosx - sinx)

Q. 3. Differentiate:

excot x

Answer : To find: Differentiation of e* cot x

Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)
(i)

de*
dx

(iii)

dcotx
dx

=ex

= -cosec?x

Let us take u = e*and v = cotx

: du_ de*

____=X
U=ax~ dx _°

. dv_ dcotx

2
V=—= = -cosecXx
dx dx




Putting the above obtained values in the formula:-
(uv)' =u'v+uv

(e* cotx)’ = e*x cotx + e*x -cosec?x

= e*cotx - eXcosec?x

= gX (cotx - cosec?x)

Ans) e* (cotx - cosec?x)

Q. 4. Differentiate:

X" cot x

Answer : To find: Differentiation of x" cot x

Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)

(i)

o= n-1
ds nx
(iii)
dcotx 2
= -Cosec X
dx

Let us take u = x" and v = cotx

._du_dx”
UEAx T dx

. dv_ dcotx

2
V=—= = -Ccosec*x
dx dx

Putting the above obtained values in the formula :-
(uv)' =u'v+uv
(x" cotx)’ = nx™'x cotx + x"x -cosec?x

= nx™'cotx - x"cosec?x



= x" (nx'cotx - cosec?x)

Ans) x" (nx'cotx - cosec?x)

Q. 5. Differentiate:

X3 sec x

Answer : To find: Differentiation of x3 sec x

Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)

(i)
dx" n-1
dx Lo
(iii)
dsecx
= secx tanx
dx

Let us take u = x3 and v = sec X

- du . dx3 i

- dx dx .
W dv_ dsecx _ "
e — = secx tanx

Putting the above obtained values in the formula :-
(uv)' =u'v+uv

(x2 sec x)' = 3x2x secx + x3x secx tanx

= 3x?secx + x3secx tanx

= x2secx(3 + x tanx)

Ans) xZsecx(3 + x tanx)

Q. 6. Differentiate:

(x2+3x + 1) sinx



Answer : To find: Differentiation of (x? + 3x + 1) sin x

Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)

(ii)
dx" _ _on-1
i nx
(iii)
dsinx
= COSX
dx

Let us take u=x2+ 3x+ 1 and v = sin x

., du d(x?2+3
U=s—= Lo X+1)=2X+3
dx dx

- dv_ dsinx
V=4dx T Tdx

= CosX

Putting the above obtained values in the formula :-
(uv)' =u'v+uv

[(x2 + 3x + 1) sin x]' = (2x + 3) x sinx + (x2 + 3x + 1) x cosx
= sinx (2x + 3) + cosx (x2 + 3x + 1)

Ans) (2x + 3) sinx + (x2 + 3x + 1) cosx

Q. 7. Differentiate:

x4 tan x

Answer : To find: Differentiation of x* tan x

Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)



_du_dx“_ .
U=3ax " dx X

dv dtanx 5
™ = sec” X

Putting the above obtained values in the formula:-
(uv)' =u'v+uv

(x* tan x)’ = 4x3x tanx + x*x sec?x

= 4x3tanx + x*sec?x

= x3 (4tanx + xsec?x)

Ans) x3 (4tanx + xsec?x)

Q. 8. Differentiate:

(3x = 5) (4x%2 -3 + &%)

Answer : To find: Differentiation of (3x — 5) (4x% — 3 + &%)
Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)
(i)

dx"

M n-1
T nx

(iii)

de*

s S

dx e

Let us take u = (3x—5)and v = (4x2 - 3 + &%)



d d(3x-5
u_d(x-5) _,

“dx dx
. dv  d(4x?-3+¢X) §
il dax = (8x + &%)

Putting the above obtained values in the formula :-

(uv)' =u'v+uv

[(3x — 5)(4x? — 3 + &¥)]' = 3x(4x? — 3 + e¥) + (3x — 5)x(8x + &%)
=12x? — 9 + 3e*+ 24x? + 3xeX — 40x - 5e*

= 36x2 + x(3e* - 40) — 9 - 2¢eX

Ans) 36x2 + x(3e* —40) — 9 - 2e*

Q. 9. Differentiate:

(x2—-4x + 5) (x3-2)

Answer : To find: Differentiation of (x2 — 4x + 5) (x2 = 2)
Formula used: (i) (uv)' = u'v + uv’' (Leibnitz or product rule)
(i)

dx" n-1
de = nx

Letustake u= (x*—4x+5)and v = (x> -2)

. du_ d(x*-4x+5)

u-&- e =2X-4
. dv  d(x*-2) "
V-ﬁ-—dx = 3%

Putting the above obtained values in the formula:-
(uv)' =u'v+uv

(X2 = 4x + 5) (3 = 2)] = (2x — 4)x(x3 = 2) + (x2 — 4x + 5)x(3x2)



=2x* —4x - 4x3 + 8 + 3x* — 123 + 15x2

=b5x*-16x3 + 156x? —4x + 8

Ans) 5x* - 16x3 + 15x2 —4x + 8

Q. 10. Differentiate:

(x2+2x —3) (x2+ 7x + 5)

Answer : To find: Differentiation of (x2 + 2x — 3) (x2 + 7x + 5)
Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)
(i)

dx" n-1
dx Lo

Letustakeu=(x2+2x—-3)andv=(x2+ 7x + 5)

du_ d(x2 +2x-3)

U=a— dx =2X + 2

. d d(x?

oI _ (x +7x+5)=2x+7
dx dx

Putting the above obtained values in the formula :-

(uv)' =u'v +uv

[(x2 + 2x - 3) (X2 + 7x + 5)]'

=(2x+2)x (X2 +7x+5)+(x2+2x—3) x (2x + 7)

=2x3+14x2 + 10x + 2x2 + 14x + 10 + 2x3 + 7x? + 4x? + 14x — 6x — 21
=4x3 + 27x? + 32x — 11

Ans) 4x3 + 27x2 + 32x — 11

Q. 11. Differentiate:

(tan x + sec Xx) (cot x + cosec x)



Answer : To find: Differentiation of (tan x + sec x) (cot x + cosec x)
Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)
(i)

dtanx

e s 2
el sec X
(iii)
dsecx
= secx tanx
dx
(iv)
dcotx 2
= -Cosec~X
dx
(v)
dcosecx
5 = “cosecx cotx

Let us take u = (tan x + sec x) and v = (cot x + cosec x)

._ du _ d(tanXx + secx)
dx ~ dx

= sec? X + secx tanx=secx (secx+tanx)

e dv _ d(cotx + cosecx)

dx — dx

= -cosec?x + (-cosecx cotx) = -cosecx (cosecx+cotx)

Putting the above obtained values in the formula:-

(uv)' =u'v +uv

[(tan x + sec Xx) (cot x + cosec X)]|'

= [secx (secx + tanx)] x [(cot x + cosec x)] + [(tan x + sec x)] x [-cosecx (cosecx + cotx)]
= (secx +tanx) [secx(cotx + cosecx) - cosecx(cosecx + cotx)]

= (secx + tanx) (secx — cosecx) (cotx + cosecx)



Ans) (secx + tanx) (secx — cosecx) (cotx + cosecx)

Q. 12. Differentiate:

(x3 cos x — 2% tan x)

Answer : To find: Differentiation of (x® cos x — 2* tan x)

Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)

(i)

dx" n-1
dx .
(iii)
dcosx :
= =SInX
dx

(iv)

il = a*loga
dx :

v)

dtanx
dx

= sec? x

Here we have two function (x3 cos x) and (2* tan x)
We have two differentiate them separately

Let us assume g(x) = (x3 cos x)

And h(x) = (2¥tan x)

Therefore, f(x) = g(x) — h(x)

= f(x) = g'(x) - h'(x) ... (i)

Applying product rule on g(x)

Let us take u = x3 and v = cos X



Putting the above obtained values in the formula:-
(uv)' =u'v+uv

[x3 cosx] = 3x? x cosx + x° x -sinx

= 3x%cosx - x3sinx

= x2 (3cosx — X sinx)

g'(x) = x2 (3cosx — x sinx)

Applying product rule on h(x)

Let us take u = 2¥and v = tan x

._du_d(2>")_2xl 4
U= dx = " dx Ll
. dv d(tanx) 5
V-—&-——‘dx = sec* X

Putting the above obtained values in the formula:-
(uv)' =u'v+uv

[2X tan x]' = 2* log2x tanx + 2* x sec?X

= 2% (log2tanx + sec?x)

h'(x) = 2% (log2tanx + sec?x)

Putting the above obtained values in eqgn. (i)

f'(x) = x? (3cosx — x sinx) - 2% (log2tanx + sec?x)

Ans) x2 (3cosx — x sinx) - 2% (log2tanx + sec?x)



Exercise 28D

Q. 1. Differentiate
~X

X

Answer :

2}(
To find: Differentiation of 1

uy’ uv-uv
Formula used: (i) (;) == where v #0 (Quotient rule)

X

. da .
(||)a = a*loga

Letustakeu=2*and v=x

= QU _ A2
=dx_ dx 2%
_dv_dx) _

T dx - dx

Putting the above obtained values in the formula:-

uy' uv-uv ;
(;) =— % where v #0 (Quotient rule)

(2")' _ 2¥log2 x x - 2*x1

X (x)2
2*(xlog2 - 1)
2%(xlog2-1
R (xlog2-1)

x2



Q. 2. Differentiate

logx

X
Answer :

log x
To find: Differentiation of %

Formula used: (i) (g) - v\;zuv where v #0 (Quotient rule)
dlogx 1
(ii) dx  x
Let us take u = logx and v = x

_du_d(logx) 1

TdxT  dx X

_dv_d(x)

dx ~ dx

Putting the above obtained values in the formula:-

u u'v-uyv’ :
(;) =—0 where v #0 (Quotient rule)

(Iogx) % X X -logx x1

X (%)?
1 -logx
— xz
1 -logx
Ans) = 9

x2



Q. 3. Differentiate

e.‘i

(1+x)

Answer :

To find: Differentiation of

(1+x)
uy'  u'v-uv
Formula used: (i) (;) =5 where v #0 (Quotient rule)
de*
H - X
(ii) = =e

Let us take u =e*and v = (1+x)

_du_d(e*)
Tdx - dx
. dv  d(1+x)
VEix~ T o

Putting the above obtained values in the formula:-

uy’  uv-uv '
(v) = —z  Wherev 0 (Quotientrule)

( ex )'_ e*x (1+x)-e*x 1
(1+x)) ~ (14x)2

xeX
T (14x)2

xe*

(1+x)?

Ans) =



Q. 4. Differentiate

ex

(1+x7)

Answer :

X

To find: Differentiation of

(1+x?)
Formula used: (i) (g) -, v\;zuv where v #0 (Quotient rule)
de*
H - X
(ii) s e
dx"
rue s n_l
(iii) =
Let us take u = e*and v = (1+x?)
_du_d(ef)f 8
“dx~ dx @
dv  d(1+x?)
VEXT T ax X

Putting the above obtained values in the formula:-

Vv

uy uv-uv ,
( ) =— where v #0 (Quotient rule)

eX )'_ eX x (1+x?) - e* x 2x
((1+x2) B (14x2)2

_ eX(x?-2x+1)
T (14x2)2

eX(x-1)?
(1+x2)2



eX(x-1)2

Ans) = m

Q. 5. Differentiate

(2x2 -4
\ 3x% +7 )
Answer :
: e (2x2-4)
To find: Differentiation of 3257
uy’  uv-uv
Formula used: (i) (;) =2 where v #0 (Quotient rule)

dx"
i — pyn-1
(ii) ax = X

Let us take u = (2x? = 4) and v = (3x2 + 7)

du d(2x*=4)

UEAxT T dx -
dv  d(3x?+7)
VEaxT T dx - X

Putting the above obtained values in the formula:-

uy'  uv-uv .
(;) = — where v #0 (Quotient rule)

(2x2-4) | _ 4x x (3x2+7) - (2x?-4) x 6x
(3x24+7)| ~ (3x2+7)2

12x3 + 28x - 12x3 + 24x
(3x2+7)2




52x

= (3x2+7)2
Ay = 52X
ns) = Bxz37)?

Q. 6. Differentiate

(%% +3x— 1'
X+2
Answer :
x? +3x-1
To find: Differentiation of ( )
X+ 2
Uy - u'v-uv
Formula used: (i) (;) - W where v #0 (Quotient rule)

dx"
i = iy ¥
(ii) ax = X

Letustakeu=(x2+3x—-1)andv=(x+2)

du d(x?+3x-1)

u=a- i =2X+ 3
_dv_d(x+2) L
g dx 00

Putting the above obtained values in the formula:-

U\ uv-uv .
(V) =— where v #0 (Quotient rule)

x2+3x-1)'_(2x+3)x(x+2)-(x2+3x-1)x1
( X+ 2 - (x + 2)2




2X2 4+ 7x46-x2-3x+1
(X +2)2

X2 4+4x+7
(X +2)2

X2+4x+7

AHS) = W

Q. 7. Differentiate

(x* -1
(x* +7x +1)
Answer :
. (x2-1)
To find: Differentiation of 2+ 7%+ D)
fu uv-uy
Formula used: (i) (’J) = where v #0 (Quotient rule)

dx"
i - -l
(ii) T = X

Letustakeu=(x2—1)andv=(x2+7x + 1)

du d(x?-1)

T dx - dx

= 2%

_dv_ d(x*+7x+1)
veax— dx

=2X+ 7

Putting the above obtained values in the formula:-

uy  uv-uv .
(;) = where v #0 (Quotient rule)



x2-1) | 2x x (x2+7x+1) - (x?-1) x (2x + 7)
(x2+7x+1)| (x24+7x+1)2

2x3 + 14x2 + 2x-2x3-7x%2 + 2x + 7
(X2+7x+1)2

7x2 +4x +7
(x24+7x+1)2

7X2 +4x + 7
(X24+7x+1)2

Ans) =

Q. 8. Differentiate

{

. 2 \
:"X-"'GX"'—"J

~
| 2X° +3x+4

Answer :

2x2 4+ 3x+ 4

5x% + 6X + 7
To find: Differentiation of ( s s )

uy" uv-uv
Formula used: (i) (G) = where v #0 (Quotient rule)

dx"
i = ny"-1
(ii) I = X

Let us take u= (5x2 + 6x + 7) and v = (2x2 + 3x + 4)

. du d(5x*+6x+7
=_U= (X il )210X+6
dx dx

. dv_ d(2x? + 3x + 4)

V—&— dx =4x + 3

Putting the above obtained values in the formula:-



u u'v-uv
(;) where v #0 (Quotient rule)

5x2 +6x+7) (10X+6)x(2x2+3x+4) - (5x%+6x+7)x (4x+3)
2x2 +3x+4) (2x2 + 3x + 4)2

20x34+30x%+40x+12x2+18x+24 -20x3-15x2-24x2-18x-28x-21

(2x2 + 3x + 4)2

3x2+12x+3
(2x2 + 3x +4)2

Iy 3(x*+4x+1)
T (2x2 + 3x +4)2

3(x2+4x+1)
(2x?% + 3x + 4)2

Ans) =

Q. 9. Differentiate

x
@®+x%)
Answer :
X
To find: Differentiation of ————
(a2+x2)
u'v-uv'

-
Formula used: (i) (-\—,) = where v #0 (Quotient rule)

n
=gt
dx

(ii)

Let us take u = (x) and v = (a + x?)



._dv_d(@®+x?) _

L dx 2x

Putting the above obtained values in the formula:-

u u'v-uv .
(;) - where v #0 (Quotient rule)

X
(a2+x?)

'_ 1 x (a2+x?) - (x) x (2x)
- (r:n2+>(2)2

_ aZ+x2-2x2
(a2+)<2)2

a2 2 x2
~ (a24x2)

a2_x2

Ans) = ——
(a2+x2)°

Q. 10. Differentiate

x4
sinx
Answer :
x4
To find: Differentiation of ——
sinx
u u'v-uv
Formula used: (i) (;) B where v #0 (Quotient rule)

dx"
i = nx™1
(ii) 5 =X

. dsinx
(iii) dx = cosX




Let us take u = (x*) and v = (sinx)

du d(x*) 2
USax T Tax o X
_dv _d(sinx) _
V== — o — =cosx

Putting the above obtained values in the formula:-

u u'v-uv .
(;) = — where v #0 (Quotient rule)

x4
sinx

'_ 4x3 x (sinx) - (x*) x (cosx)
- (sinx)2

_ x3[4(sinx) - x(cosx)]
- (sinx)2

x3[4(sinx) - x(cosx)]

g (sinx)?

Q. 11. Differentiate

ik
N

Answer :
va+yx
: Di ntiati f
To find: Differentiation o N
uy’  uv-uv

Formula used: (i) (;) B where v #0 (Quotient rule)

dx"
.w o n_l
(ii) e — K



Let us take u = (Va+vx) and v = (Va-vyx)
du d(Va+vx) 1

ul=

dx ~ dx  2yx
_dv_dlVa-vx) 1
Tdx- dx T 2yx

Putting the above obtained values in the formula:-

uy" uv-uv
(v) = —,2  Where v 0 (Quotientrule)

3y X (EVR) - (VEHR) x — 5
(Va-vx)*

[\/_+\/_

ﬂ-_+£_
2\/‘ 2 \(_ 2
(Va-vx)’

Ans) = 5
VX(va-vx)

Q. 12. Differentiate

COSX

logx

Answer :

cosX
To find: Differentiation of
logx




Uy’ uv-uv
Formula used: (i) ( ) = where v #0 (Quotient rule)

v v2
__ decosx o
(ii) ax = SinX
. dlogx 1
() g%~ = x

Let us take u = (cosx) and v = (logx)

du | d(cosx)

u= — i = -sinx
_dv_ d(logx) _ 1
Tdx~  dx T x

Putting the above obtained values in the formula:-

uy" uv-uv -
(;) = g where v #0 (Quotient rule)

R ] -sinx X (logx) - (cosx) x (%)

logx) ~ (logx)2

N -xsinx(logx) - (cosx)
X(logx)2

-xsinx(logx) - (cosx)
X(logx)2

Ans) =

Q. 13. Differentiate

2cotx

Jx

Answer :

2cotx

To find: Differentiation of
VX




U)' uv-uv

Formula used: (i) (-\; 72

dcotx
i — 2
(II) e cosec X

ax”
e — n_l
(iii) I = X

Let us take u = (2cotx) and v =

(vx)
_ d_u » d(2cotx) -3 2
i) = B — cosec*x
dv_ d(vx) . A

Tdx - dx 2y

Putting the above obtained values in the formula:-

\

uy  uv-uv
( ) = where v #0 (Quotient rule)

-2cosec?x x (yx) - (2cotx) x (

(Vx)°

_ 20%)

2cotx '
VX

_ -2xcosec®x - (cotx)

T W)

-2xcosec?x - cotx
< -
x /2

Ans) =

Q. 14. Differentiate

sin X
(1+cosx)

where v #0 (Quotient rule)



Answer :

; San sinx
To find: Differentiation of T+ cosx)
u\y. uv-uv
Formula used: (i) (—G) S where v #0 (Quotient rule)
. dcosx o
(ii) ax = “SinX
dsinx

(iii) ax = cosX

Let us take u = (sinx) and v = (1 + cosx)

_ du . d(sinx) _

Tdx - dx o

_dv_ d(1+cosx) .
VEax " dx e

Putting the above obtained values in the formula:-

u u'v-uyv’ .
(;) =— where v #0 (Quotient rule)

[ sinx '_ cosx X (1 + cosx) - (sinx) x (-sinx)
(1+cosx) |~ (1 + cosx)?

cosx + cos2 X + sin? X
(1 + cosx)?

cosx + 1
(1 + cosx)?

15
= (1 + cosx)

Ans) = 1 + cosx



Q. 15. Differentiate

(1+sinX )
‘,l—sinxJ

Answer :

1 4+ sinx
To find: Differentiation of (+—)

1 -sinx
uy" uv-uv .
;) =—0 where v #0 (Quotient rule)

Formula used: (i) (

__ dsinx
(ii) e

= COsX

Let us take u = (1 + sinx) and v = (1 - sinx)

; du_ d(1+sinx)_

= = COSX
_dv_d(1-sinx)
Ve ¥ = -COSX

Putting the above obtained values in the formula:-

uy’  uv-uv -
(;) =2 where v #0 (Quotient rule)

L

1+ sinx] cosx X (1 -sinx) - (1 + sinx) x (-cosx)
1-sinx | — (1-sinx)2

COSX - COSXSiNX + COSX 4+ CosXsinX
(1-sinx)?

2C0osX
(1 -sinx)?

2Ccosx

ANRY = A



Q. 16. Differentiate

(1—cosXx )
\1+cosx J

Answer :

1 - cosx
To find: Differentiation of ( )

1 4+ cosx

u\" uv-uv
;) = where v #0 (Quotient rule)

Formula used: (i) ( 2

dcosx

(ii) o -sinx

Let us take u = (1 - cosx) and v = (1 + cosx)

. du . d(1 - cosx) <

U= —= sinx
dx dx

. _dv _ d(1 + cosx)

i T o = =sinx

Vv

Putting the above obtained values in the formula:-

u\" uv-uv -
(;) - where v #0 (Quotient rule)

1 - cosx ] sinx x (1 + cosx) - (1 - cosx) x (-sinx)
1+ cosx] (1 + cosx)?

sinX + sinXcosx + sinx - siNXcosx
(1 + cosx)?

2sinx
(1 + cosx)?

2sinx

Ans) = (1 4 cosx)?




Q. 17. Differentiate

[ SIN X —COS X

L SINX +COSX

Answer :

Sinx - cosx
To find: Differentiation of ( - )
sinX + cosx

uy  uv-uv .
;) = ——— where v #0 (Quotient rule)

Formula used: (i) ( =

i dsinx .
(ii) ax = CosX

i dcosx G
(iii) O = “Sinx

Let us take u = (sinx - cosx) and v = (sinx + cosx)

- du L d(sinx - cosx)
U= ax " dx

= (cosx + sinx)

dv _ d(sinx + cosx)

L dx

= (cosx - sinx)
Putting the above obtained values in the formula:-

(U)' uv-uv
Vv

=y where v #0 (Quotient rule)

[sinx—cosx ] (cosx+sinx) x (sinx+cosx) - (sinx-cosx) x (cosx-sinx)
sinx+cosx | ~ (sinx+cosx)?

sin® x+ cos? x+2sinxcosx - (sinx-cosx) x-(sinx-cosx)
(sinx+cosx)?

sin? X + cos? x + 2sinxcosx + sin® X + cos2 X - 2siNXcosXx
(sinx+cosx)?




2(sin” x + cos? x)

sin? X+ €0s2 X+ 2sinXcosx

2
1 + sin2x

2

Ans) = ————
s) 1 4+ sin2x

Q. 18. Differentiate

(secx—tanx )
 secx +tanx )
Answer :

secx - tanx )

To find: Differentiation of (
secx + tanx

w" uv-uv

Formula used: (i) (5) " where v #0 (Quotientrule)
. dsecx : -

(ii) I = secxtanx

dtanx
- 2
(iii) gy = secx

Let us take u = (secx - tanx) and v = (secx + tanx)

. du L, d(secx - tanx)

Y il " - Ep—
U= = (secx tanx - sec® x)
. dv d(secx + tanx
V=—_—= ( ) = (secx tanx + sec?x)
dx dx

Putting the above obtained values in the formula:-

(U)' uv-uv
Vv

= —F where v #0 (Quotient rule)



[secx - tanx ] (secxtanx- sec? x )(secx+tanx)-(secx-tanx)(secxtanx+sec? x )
secx + tanx | — (secx + tanx )2

(secxtanx- sec? x )(secx+tanx)-(secx-tanx)(secx)(tanx+secx)
- (secx + tanx )2

N (secx+tanx)[(secxtanx- sec? x )-(secx-tanx)(secx)]
- (secx + tanx )2

B (secx+tanx)[(secxtanx- sec? x )-(sec2 X -secxta nx)]
- (secx + tanx )2

B (secx+tanx)[2secxtanx- 2sec? x ]
- (secx + tanx )2

2secx[tanx-secx]
T (secx + tanx)

2secx[tanx-secx]

Ans) = (secx + tanx)

Q. 19. Differentiate

e* +sinx
1+logx
Answer :
e* + sinx
To find: Differentiation of il
1 + logx
U\ uv-uv
Formula used: (i) (g) = —7— Wherev #0 (Quotient rule)

. dsinx
(ii) e

= COsX



. dlogx 1
g =%

de*
dx

=ex

(iv)

Let us take u = (e* + sinx) and v = (1 + logx)

i du 2 d(e* + sinx) o g
s e = (e* + cosx)

_dv_d(l1+logx) 1
VEax~ dx T

Putting the above obtained values in the formula:-

uy  uv-uv .
(;) e where v #0 (Quotient rule)

eX + sinx I (e* + cosx)x(1 + logx) - (&* + sinx) x (%)

1 + logx (1 + logx)?

B x(e* + cosx)(1 + logx) - (e* + sinx)
= x(1 + logx)2

x(e* + cosx)(1 + logx) - (e* + sinx)
X(1 + logx)2

Ans) =

Q. 20. Differentiate

e* sinx
secx
Answer :
) o e* sinx
To find: Differentiation of
secx



Uy’ uv-uv
Formula used: (i) (;) =t where v #0 (Quotient rule)

. dsinx _
(ii) ax = cosX

. dsecx _ ¢
(iii) dx -~ Secxtanx

=ex

(iv) ‘;e

X

(V) (uv)'=u'v + uv' (Leibnitz or product rule)

Let us take u = (e* sinx) and v = (secx)
. du d(e*sinx)

T dx dx
Applying Product rule
(gh)'=gh +gh’

Taking g = e*and h = sinx
= e*sinx + e*cosx
u’ = e*sinx + eXcosx

. dv _ d(secx)

V=—= — =secx tanx
dx dx

Putting the above obtained values in the formula:-

uy’  uv-uv :
(;) =—z where v #0 (Quotient rule)

e* sinx (e*sinx + e*cosx)x(secx) - (e* sinx) x (secx tanx)

secx (secx)?

_ (e*sinx + e*cosx) - (e* sinx)x (tanx)
- (secx)




= cosx [(e*sinx + e*cosx) - (e* sinx) x (tanx)]

= [(e*sinxcosx + e*cos®x ) - (e* sinxcosx) x (tanx)]
= [(exsinxcosx + e*cos? x ) - (e" sin’ x)]

= (e*sinxcosx + eXcos? x - e* sin’ x

= (e*sinxcosx + eXcos? x - e*sin’ x

= e¥sinxcosx + e*cos2x

= eX(sinxcosx + cos2x)

Ans) = e*(sinxcosx + cos2x)

Q. 21. Differentiate

2% cotx
Jx
Answer :
2" cotx
To find: Differentiation of (—)
VX
u\' uv-uv
Formula used: (i) (;) B where v #0 (Quotient rule)
dcotx
e = = o
(i) gy = “cosecx

dx"
— an-d
(iii) I = X

ax
(iv) e a*loga

(v) (uv)'=u'v + uv' (Leibnitz or product rule)



Let us take u = (2* cotx) and v = (yx)
du  d(2* cotx)

dx ~ dx

Applying Product rule

(gh)'=gh +gh’

Taking g = 2* and h = cotx

= (2¥log2) cotx + 2* (-cosec?x)
u' = (2*log2) cotx - 2* (cosec?x)
u' =2*[log 2 cotx - cosec®x|

dv_d(vx) _ 1
dx ~  dx  2Jx

Putting the above obtained values in the formula:-

uy' uv-uv
(;) =— where v #0 (Quotient rule)

lzx . {2 [log 2 cotx - cosec?x]x X} - {(2 cotx)x( \/_)}
(V%)

{2%[log 2 cotx - cosec?x]x X} - {(2 cotx)x ( \/_)}

X




{2¥[log 2 cotx - cosec®x] x vx} - {(zx“l cotx ) x (\fl?)]

X

{x2*[log 2 cotx - cosec?x]} - {(2"‘1 cotx)}
— x\/;
B {2¢[xlog 2 cotx - xcosec?x]} - [(2"'1 cotx)}

= 3
X2

{2*[xlog 2 cotx - xcosec?x|} - [(2"'1 cotx)]

Ans) = 3
X2
Q. 22. Differentiate
e*(x-1)
(x+1)
Answer :
e*(x-1
To find: Differentiation of ( )
(x+1)
U\ uv-uv
Formula used: (i) (;) i where v #0 (Quotient rule)
. de*
(ii) el

dx"
1T — n_l
(iii) I = X

(iv) (uv)' = u'v + uv' (Leibnitz or product rule)
Let us take u = eX(x-1) and v = (x+1)

. du d[e*(x-1)]

USaxT T dx



Applying Product rule
(gh)'=gh +gh’
Takingg=e*andh=x-1
[eX(x-1)]" = e¥(x-1) + e* (1)
=eX(x-1) + e*

u’ = e*x

. dv d(x+1) 1
Tdx~ dx
Putting the above obtained values in the formula:-
T

u'v-uv’ .
(;) =— where v #0 (Quotient rule)

eX(x-1)] _ (%) (x+ 1) - [e*(x-1)](1)
(x+1) | ~ (x+1)2

eXx2 + e}(x - exx + ex
(x+1)2

exx? + e
(x+1)2

eX(x* + 1)
(x+1)2

Q. 23. Differentiate

Xtan X

(secx +tanx)



Answer :

X tanx
To find: Differentiation of
(secx+tanx)
uy’ uv-uv

Formula used: (i) (G) S T where v #0 (Quotient rule)
. dsecx _ .
(ii) dx = secxtanx

dtanx
Y - 2
(iii) g = BeEX

dx"

—
(iii) I = X

(iv) (uv)'=u'v + uv' (Leibnitz or product rule)
Let us take u = (x tanx) and v = (secx + tanx)

. du d[x tanx]
YT axT T dx

Applying Product rule for finding u’
(gh)"=gh +gh’

Taking g = xand h = tanx

[xtanx]' = (1) (tanx) + x (sec?x)

= tanx + xsec?x

u’ = tanx + xsec?x

._dv _ d(secx + tanx)

=—= = secx tanx + sec?x
dx dx

v =secx (tanx + secx)

Putting the above obtained values in the formula:-



Uy’ uv-uv :
(;) = — where v #0 (Quotient rule)

X tanx " (tanx + xsecx) (secx + tanx) - [x tanx][secx(tanx + secx)]

[(secx+tanx) - (secx+tanx)?

_ (secx + tanx)[(tanx + xsec?x)-(x tanx)(secx)]
= (secx+tanx)?2

[tanx + xsec?x - x tanxsecx]
- (secx+tanx)

tanx + xsecx (secx - tanx)
. (secx+tanx)

tanx + xsecx (secx - tanx)

Ans) = (secx+tanx)

Q. 24. Differentiate

"ax? +bx +¢
px: +qX+T
Answer :
ax?+bx+c
To find: Differentiation of ————
pXZ+qx+r
uy' u'v-uv
Formula used: (i) (;) =—2 where v #0 (Quotient rule)

dx"
i s n-1
(ii) T N

Let us take u = (ax?+bx+c) and v = (px2+qx+r)
._du _ d[ax®+bx+c]

e dx

=2ax+b



b dv _ d(px*+qx+r)

3 R T L

Putting the above obtained values in the formula:-

u u'v-uv .
(;) - where v #0 (Quotient rule)

[ax2+bx+c] _ (2ax + b) (px?+qx+r) - [ax?+bx+c][2px + q]
pX2+qx+r| (px2+qgx+n)2

2apx?+2aqx?+2axr+bpx?+bgx+br-[2apx®+qax?+2bpx?+bgx+2pcx+cq]

(px2+qx+r)?2

_ (ag-bp)x?+2(ra-pc)x+br-cp
B (px2+qx+r)2

_ (ag-bp)x*+2(ra-pc)x+br-cp
- (pXx?+gx+r)2

Ans)

Q. 25. Differentiate

[ SINX —XCOSX

 XSINX +COSX
Answer :

(sinx-xcosx)

To find: Differentiation of —
(xsinx + cosx)

uy’ uv-uv
Formula used: (i) (;) i where v #0 (Quotient rule)

__ dsinx
(if) dx

= COsX



dcosx_ )
(iii) O = “SinX

(iv) (uv)' = u'v + uv' (Leibnitz or product rule)

Let us take u = (sinx-xcosx) and v = (xsinx + cosx)
. du d[sinx-xcosx]
i =—=
dx dx

Applying Product rule for finding the term xcosx in u’
(gh)"=gh +gh’

Taking g = xand h = cosx

[x cosx] = (1) (cosx) + x (-sinx)

[x cosx] = cosx — x sinx

Applying the above obtained value for finding u’
u’ = cosx — (Cosx — X sinx)

u’ = X sinx

_ dv _ d(xsinx + cosx)
Tdx dx

"
Applying Product rule for finding the term xsinx in v’
(gh) =gh +gh’

Taking g = xand h = sinx

[x sinx T = (1) (sinx) + x (cosx)

[X sinx ] = sinx + x cosx

Applying the above obtained value for finding v’
V' = sinX + X cosX - sinx

V' = X cosx



Putting the above obtained values in the formula:-

u\'  u'v-uv .
(;) = g — where v #0 (Quotient rule)

_ (xsinx) (x sinx + cosx) - (sinx - X cosx)(x cosx)
- (xsinx + cosx)?

(sinx-xcosx)
(xsinx + cosx)

(x2 sin x+xsinxcosx)-(xsinxcosx-x2 cos? x)
(xsinx + cosx)?

x2 sin? x+xsinxcosx-xsinxcosx+x2 cos? x)
(xsinx + cosx)?2

x2(sin? x+ cos? x)
(xsinx + cosx)?

x2
(xsinx + cosx)?

x2
Ans) =
(xsinx + cosx)?
Q. 26
(i) cotx
(ii) secx
Answer :

To find: Differentiation of cotx

uy’  uv-uv
Formula used: (i) (;) - where v #0 (Quotient rule)

__ dsinx B
(ii) dx = CcosX




dcosx_ )
(iii) O = “SinX

: cosX
We can write cotx as——
sinx

Let us take u = cosx and v = sinx

u’ = (cosx)’ = -sinx

V' = (sinx)’ = cosx

Putting the above obtained values in the formula:-

uy" uv-uv '
(G) =7V where v #0 (Quotient rule)

(COSX)' N (-sinx)(sinx)-(cosx)(cosx)
sinx/ (sinx)?2

- sin’ x- cos? X

B sin® x
-(sin? x+ cos?x)

sin? x
-1
sin? x

= -cosec?x

Ans).

-cosec?x

(i)

To find: Differentiation of secx

uy’ uv-uv
Formula used: (i) (G) =—7 where v #0 (Quotient rule)



dcosx

(ii) O = “SinX

) i
We can write secx as——
cosXx

Let us take u = 1 and v = cosx
u=(1)=0
V' = (cosx)’ = -sinx

Putting the above obtained values in the formula:-

(U)' uv-uv
Vv

=— where v #0 (Quotient rule)

( 1 )l_ (0)(cosx)-(1)(-sinx)

cosx/ ~ (cosx)2

sinx
T cos?x
= secx tanx

Ans).
-cosec?x

Exercise 28E
Q. 1. Differentiate the following with respect to x:
sin 4x
Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

d(u.v) du dv
= ¥ =34 1 =
dx v dx " dx




Formula used: i(Sin nu) = cos (nu) i(ﬂu)
dx dx
Let us take y = sin 4x.

So, by using the above formula, we have

. d

—(sindx) = cos (4x) x — (4x) = 4cos4dx.
dx dx

Differentiation of y = sin 4x is 4cos4x

Q. 2. sDifferentiate the following with respect to x:
cos 39X

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

dv
dx

diuv)

du
== v = + u

Formula used:iiws nu) = -sin (nu) i(nu).
dx dx
Let us take y = cosbx.

So, by using the above formula, we have
d s i _ '
a(cosSx) = - sin(5x) x = (5x) 5sin5x.

Differentiation of y = cos 5x is - 5sin5x

Q. 3. Differentiate the following with respect to x:
tan3x

Answer : To Find: Differentiation



NOTE : When 2 functions are in the product then we used product rule i.e

duv) d_u g
dx . dx +u dx
o _ 2 d
Formula used: —(tan nu) = sec” (nu). —(nu).
dx dx

Let us take y = tan3x

So, by using the above formula, we have

itaan = sec?(3x) x i (3x) = 3sec?(3x)

Differentiation of y = tan3x is 3sec?(3x)

Q. 4. Differentiate the following with respect to x:
cos x3

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

d(uv) du dv
—_F = =] —
dx dx " dx
d A d dx® _
Formula used: <(cos nu) = - sin nu<(nu) and &£ = nx" "1
dx dx dx
3

Let us take y = cos x

So, by using the above formula, we have
)

d 5 . d .
£ cos x3 = - sin(x3) x =(x3) = - 3x?Z sin(x
dx dx

Differentiation of y = cos x3 is - 3x? sin(x°)



Q. 5. Differentiate the following with respect to x:
cot?x
Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

diuv) du dv
dx v dx il dx

o s d d dxd :
Formula used: <(cot® nu) = acot® " }(nu) x <(cot nu) x —(nu) and &= = nx" "1
dx dx dx dx

Let us take y = cot’x

So, by using the above formula, we have

dcotx

% cot?x = 2cot(x) x

. —— X % = - 2cotx (cosec?x).
Differentiation of y = cot?x is - 2cotx (cosec?x)

Q. 6. Differentiate the following with respect to x:

tan3x

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

du dv
o B ezt
W dx u dx

dluv)
dx

Formula used:

d(t d(nu’ dx" n -1
(tan nu) X (nu_}and X :f'IX“ 1

d 3 3 =]
—(tan®nu) = atan® " “nu x
dx dx dx dx

Let us take y = tan®x
So, by using the above formula, we have

= §¥ % = 3tan?x x (sec?x).

4 tan3x = 3tan?(x) x
dx



Differentiation of y = tan3x is 3tan?x x (sec?x)

Q. 8. Differentiate the following with respect to x:

2
™

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

du dv
vV—+ u-—
dx dx

duv)
dx

adl: S (iat) = a2t v D (at dx" _ _.n-1
Formula used: ig(ea) e X cb((a ) and — = NX
Let us take y = ¥
So, by using the above formula, we have

a x:_ K: i 2_ x2
e¥ =¥ X —(x%)= 2xe

Differentiation of y = ** is 2xe*

Q. 9. Differentiate the following with respect to x:

cotx
e

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

du dv
Y=+ U=
dx dx

duv)
dx



d d
Formula used: —(e3) = e? x = and X - nx
dx dx

Let us take y = gcot*
So, by using the above formula, we have

iecotx — pCotx y Aeots pgcotx COSG‘CEX.
dx dx

2

Differentiation of y = e is - e®°* cosec*x

Q. 10. Differentiate the following with respect to x:

/sinx

Answer : To Find: Differentiation

n -

NOTE : When 2 functions are in the product then we used product rule i.e

d(u.v) du dw
— = v — BN
dx V dx o dx

Formula used: —*(\/smn ] = ‘= X di:[sinnu) X i—(nu) and

2y sinnu

Let us take y = /sinx

So, by using the above formula, we have

. 1 1
3 VSINX === X < (smx) (x) Vo COSX

Differentiation of y = y/sinx is ,__cosx

dx"
— = NX
dx

n -



Q. 11. Differentiate the following with respect to x:
(5 + 7x)8
Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

d(u.v) du dv
dx - dx u dx
d d
Formula used: Z(y") =ny" " 1x &
dx dx

Let us take y = (5 + 7x)°
So, by using the above formula, we have
i(5 +7x)8 = 6[5. £ 7x) "% %(5 + 7x) 26(5'+ 7% T L =42(5 + 7x)5

Differentiation of y = (5 + 7x)%is 42(5 + 7x)°

Q. 12. Differentiate the following with respect to x:
(3 - 4x)°
Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

d(uv) du dv
dx v dx u dx

d d
Formula used: =(y") =ny" " 1x &
dx dx

Let us take y= (3 - 4x)s



So, by using the above formula, we have
2(3-4%)°=4(3-4x)°x =(3-4x)=4(3 - 4x)° x (- 4) =- 16(3 - 4x)°

Differentiation of y = (3 - 4x)°is - 16(3 - 4x)°

Q. 13. Differentiate the following with respect to x:
(3x2-x +1)*

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

diuv)

du 7
o v = + u

dx

Formula used: i(y”) =ny" 1x v
dx dx

Let us take y= (8% =x + 1)*
So, by using the above formula, we have

i(sz-x+1)4:4(3x2-x+lJBx%(BXZ-X+l):4(3x2-x+1)3x(3x6x-1]

=4(3x% - x+ 1)3(6x - 1)

Differentiation of y = (3x% - x + 1)%is 4(3x% - x + 1)3(6x - 1)

Q. 14. Differentiate the following with respect to x:
(ax2 + bx + ¢)
Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

diuv) du dv
dx ¥ dx T dx



Formula used: i(y”) —ny" 1x &
dx dx

Let us take y= (ax? + bx + ¢)

So, by using the above formula, we have

i(ax2 +bx+c)=2ax+b

Differentiation of y = (ax? + bx + ¢)is 2ax + b

Q. 15. Differentiate the following with respect to x:
1

x? -x+3)°

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

du dv
de + l!'cE

diuv)
dx

dy

. SR 1
Formula used: dx(y ) = ny %X =

Let us take y= =(x2-x+3) "3

x?—x+ 3)3

So, by using the above formula, we have

1

i(xz_x+3)-3:-3(x2_x+3)'4x(2x-1):-3m(2x—1)
Differentiation of y = (x? - x + 3) T .

(x*—x+3)"%



Q. 16. Differentiate the following with respect to x:

sin? (2x + 3)

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

diuv)

du dv
dx v dx +u dx

Formula used:i sin? (ax + b) = 2 sin (ax + b) isin(ax + b) %(ax + b)

Let us take y = sin? (2x + 3)
So, by using above formula, we have

i sin (2x + 3) # 2 sin (2x + 3) isin(Zx +.3) i—i(Zx +. 3= 4sin(2x + 3)cos(2x + 3)

Differentiation of Y= sin® (2x + 3)is 4sin(2x + 3)cos(2x + 3)

Q. 17. Differentiate the following with respect to x:
cos?(x?)
Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

du dv
=V—+ u—
dx ldx

d(u.v)
dx




d d d
Formula used: =(cos? nu) = acos® “ 'nu = (cos nu) =(nu)
dx dx dx

Let us take y = cos?(x3)

So, by using the above formula, we have

icosz(,@) = 2 cosx? ( - sin (x3))3x? = - 6xZ cos(x3)sin x>

Differentiation of y = cos?(x?) is - 6x2 cos(x>)sin x3

Q. 18. Differentiate the following with respect to x:

Vsinx’

Answer : To Find: Differentiation
NOTE : When 2 functions are in the product then we used product rule i.e

duv) du dv
dx " dx +u dx




1

2vsinu?

d d d =~
Formula used: —(v/sinu3) = X —(sinu?® —(u®
cLW(\fsmu ) —(sinu?) x dx( )

-

Let us take y = sin x>

So, by using the above formula, we have

d 1 i . d, 3 1 2 _ 3x%(cosx?®)
— Jeansd =—F—= X —(shx?) ¥ —0C)=—F= X 3) x xS =—F—==
dx YSI1X 2,/sinx? dK(Sl ) dx( ) 2y/sinx3 (cosx”) 2y/sinx3?

; i . 3x*(cosx?®
Differentiation of y = {/sinx3 is %
2,/ sinx®

Q. 19. Differentiate the following with respect to x:

fXsin X

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

d(uv) du dv
po A S — —
dx dx - dx



d
Formula used: —(\/usm ) = 2vm X —(usinu)

Let us take y = . /xsinx
So, by using the above formula, we have

d % (xsmx) L x (sinx + xcosx) =
4 VXsinx =3 J— e

(sinx + xcosx)

—
2V xsinx

Differentiation of y = yxsin x iS {ny + NoREw) ’fms")
2y xsinx

Q. 20. Differentiate the following with respect to x:

Jeot/x

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

duv) du dv
g V& Vi

Formula used: —(./Cot x) = P (cot\/_ —(\/_)

Let us take y = 1/,:0:(\/;

So, by using the above formula, we have

£ Jeotyx = W d“mt

.
ﬁxi\/i_ x(secz\/_)xi,_= secyx

24/ coty | cotyx 24/x
4x \,ICOt A X




- e
—sec yx

Differentiation of y = /cot x IS

4 \.'; \,'I cot \.E

Q. 21. Differentiate the following with respect to x:
cos 3x sin 5x
Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

d(uv) du dv
— =V—+ UuU—
dx dx dx

Let us take y = cos 3x sin 5x

So, by using the above formula, we have

d(cos3x d(sin5x
o) + cos 3x (d: )

d : .
= (cos 3x sin 5x) = sin 5x

sinbx ( - 3sin 3x) + cos 3x(5cos 5x) = 5cos (3x) cos (5x) - 3 sin (5x) 3sin (3x)
Differentiation of y = cos 3x sin 5x is 5cos (3x) cos (5x) - 3 sin (5x) 3sin (3x)
Q. 22. Differentiate the following with respect to x:

sin X sin 2x

Answer : To Find: Differentiation

NOTE : When 2 functions are in the product then we used product rule i.e

d(u.v) du dv
=V—+ u—
dx dx : dx

Let us take y = sin x sin 2x
So, by using the above formula, we have

d(sin2x) d(sin x)

+ sin2x

d € : :
—(sinx sin 2X) = sinx = . :
dx ( ) dx sinx (2cos 2x) + sin 2x(sinx) =

2sin(x)cos (2x) + sin 2x(sinx)

Differentiation of y = sin x sin 2x is 2sin(x) cos (2x) + sin 2x(sinx)



Q. 23. Differentiate w.r.t x:

cos(sin~/ax +b)

Answer :

Lety =cos(sinyax+b).z=sinyax+bandw =+ax+b

Formula :
d(cosx . d(sinx
4 ) - —sinx and S52% _ cosx
dx
d(vax+b) 1 254
———=>-x(ax+b)z"" X
= = (ax+ b) a

According to the chain rule of differentiation

dy dz dw

. 0 O o
ldx = 3z % aw 08

1 1
= —sin(sinVax+b) x cosw/ax+bx§x (ax+b)2 Xa

a 1
= —Esin(sin vax+ b) X cosvax+ b X (ax+ b) 2

Q. 24. Differentiate w.r.t x: e2* sin 3x
Answer : Lety = e*sin 3x, z=e*and w = sin 3x

Formula :

d(e®)
dx

i d(sin x
= e¥ and (T) = COSX

According to product rule of differentiation

LRI, P
/dx—wxdx+zxdx

= [sin3x X (2 X e**)] + [e** X 3 cos3x ]



= e?* x [2sin3x + 3 cos3x |

Q. 25. Differentiate w.r.t x: e3* cos 2x
Answer : Lety = e®* cos 2x, z=e* and w = cos 2x
Formula :

d(e* d(cosx
) _ & s )
dx g

= —sinx

According to the product rule of differentiation

dy, _.. %2, . 9W
/dx_wxdx+zxdx

= [cos2x X (3 x e3¥)] + [e3* x (—25sin2x) ]
= e¥* x [3 cos 2x — 2 sin2x]
Q. 26. Differentiate w.r.t x: e* cot 4x

Answer : Lety = e cot 4x, z= e and w = cot 4x

Formula :

d(e* d(cotx
€7) _ e%and 2™ _ _ osec?x
X .4

According to the product rule of differentiation

dz dw
dy/dx=“’>(&+2)<a

= [cot4x X (—5e73¥)] + [e™>* x (—4 cosec?4x)]
= —e ¥ x [5 cot 4x + 4 cosec? 4x]

Q. 27. Differentiate w.r.t x: cos (x3. eX)
Answer :lety=cos (x>.eX),z=x3>.eX, m=eXand w = x>

Formula :



d(e® d(x"? | d(cosx I
€)_ ox 4D _ 1 xx01and 2 _ _ginx
dx dx dx

According to the product rule of differentiation

dn dw
dz/dx=wxal+mxa

= [x* x (€9)] + [e* x (3x?)]
= e* X [x3 + 3x7]
According to the chain rule of differentiation

dy, _dy dz
/dx_dzxdx

= —sin(x® xe*) x {e* x [x* + 3x°]}
Q. 28. Differentiate w.r.t x: e(xsinx*cosx)
Answer : Let y = eXSIX*€0SX) "7 =  sin x+ cos X, m = x and w = sin X

Formula :

d(cosx 1
{ ]=—smx

d(e™) d(sin x)
g e",t—~= cos x and

dx dx
According to the product rule of differentiation

dm dw d(cosx)
B e
/dx—uxdx+m><dx+ =

= [sinx X (1)] + [x X (cosx )] —sinx
= X COsX

According to the chain rule of differentiation

— plxsinx+cosx) (xcosx)



Q. 29. Differentiate w.r.t x:

Answer :

eX4e7X

Lety= u=e*+e*,v=e*—e™

eX—e X'

Formula :

d(e*)
dx

e.‘t
According to the quotient rule of differentiation
Ify = —

=5

du J=i
dy _Vde UXai
/dx_

w3

V‘-

(e*—e ) x(e¥—e™) — (e*+e X)X (eX+e7¥)
(25— e %)2

(ex _ e—x)z _ (ex + e—x)z

(eX — e~X)2

(e*—e™* + e*+e*)(e*—e™*— e*—e™™)
(ex s e—x)z

(a?—=b%*=(a-b)a+bh))

_(2e%) (=2e7)
- (ex _ e—x)z




—4

Q. 30. Differentiate w.r.t x:

; -9
et +e "
g} D
e X g%

Answer :

2X

2x+- - =
lety =="""_ u=eX e 2%, v=e¥—g 2
-

Formula :

d(e®
(e J=e"‘
dx

According to the quotient rule of differentiation
Ify = -
Y =3
du dv

dy ﬂVXa—;{*—UX&
/dx_ v2

(e —e™2X) X (2e%* — 2e7%) — (e¥* + e7%¥) X (2e%X + 2e7%%)
(e2 — g 2X)2

2(e2x _ e—2x)2 _ 2(923{ + e—2x)2
(e2x - e—Zx)Z

2 (GZx — e 2X | @24 e—z:() (er — e 2X _ 2% _ e—Zx)
(e2x I e—2x)2

(a2—b2=(a-b)a +b)



2(2e%) (—2e7%)
- (e2x i e—2x)2

-8
(e2x — g—2x)2

Q. 31. Differentiate w.r.t x:

Answer :

1-x2

—_—y
Lety= (XX  u=1-x2%, v=1+x%,2=—=
ik 1+x2

Formula :
d(x*)
e 2%

According to the quotient rule of differentiation
u
Ifz =—
v
du dv

di V)(ai”—ll><a§
/dx= v2

1+ x?) X (—2x) — (1 —x%) x (2x)
a (1 +x?)2

R o 2x3 — 2x + 2x3
B (1+x%)2

. —4x
T (1+x%)?



According to chain rule of differentiation

i : By 3
—2xx (1—-x3)z|x (1 +x%) =

Q. 32. Differentiate w.r.t x:

Answer :

2_'3 aZ_x_'-'
Lety = fﬁ u=a%—x? v=a%+x?,z=—
aZ+x2 a? +x?

Formula :

d(x*) _
dx

2X

According to the quotient rule of differentiation
u
Ifz =—
v
du dv

dz VX&—UXE
/dx= v2




_ (a2 +x2) x (—2x) — (@2 —x") X (2x)

(a2 - x2)2

—2xa® — 2x3 — 2xa? + 2x3
(1 +x%)?

3 —4 x a2
(1 +x%)?

According to the chain rule of differentiation

dy, _dy dz
/dx-dzxdx

. 1
—2xa® aZ?—x2\ - 1
WEE rmpZ4l
! - 1

[ (a2 +x2)2'_5

m i 3
—2xa% x (a2 —x?)z|x (a2 +x?)z
Q. 33. Differentiate w.rt x:

1+sinx
1—sinx

Answer :

1+sinx 1+sinx

,u=l+sinx,v=1-sin x, z=—
1-sinx 1-sinx

Lety =

Formula :

d(sin x)

B CoSX



According to the quotient rule of differentiation

u
Ifz =—
v

i VXE—LIX&
/ax = v2

(1 —sinx) X (cosx) — (1 + sinx) X (— cosx)
(1 —sinx)?

COSX — SinXcosX + cosx + sinxXcosx
(1 — sinx)?

_ 2 cosXx
(1 — sinx)?

According to the chain rule of differentiation

dy, _dy dz
/dx_dzxdx

- 1
i 5 (1+sinx)5_1 5 [ 2005 X ]
2 1-sinx (1-sinx)?2

- g -
cosx 14sinx\ 2 1
X wl—=—
1 1 =

> 2
| (1—sin x)

[ - 2
cosx X (1 +sinx)z|x (1 —sinx) 2

Q. 34. Differentiate w.r.t x:

Answer :



: _ f1+ex _ x o e N
Lety 1_ex.u 14+e*,v=1—¢e%,2Z —

Formula :

d(e) _ o
dx

According to the quotient rule of differentiation

u
Ifz =—
v
o T _ o o 0¥
dZ/ __dx dx
dx v2

(1—-¢e*) x(e*) — (1+¢e%) X (—eY)
(1—e¥)?

ex_92x+ex+e2x
(1-e%)3

_ 2e*
N (1 — ex)2

According to chain rule of differentiation

dy, _dy dz
/ix= 3" &

X
|1 1+e¥\2 71 2e*
B [E x (1-ex) ] >< [(1-ex)2]

= [e-“ X (1+ e")‘é] X (1-— e")‘%



Q. 35. Differentiate w.rt x:
3

eX 4+ x3

cosec2x

Answer :

Formula:

d(e®) _ X d(x™) P d(cosecx) _

™ e m — COSecX cotx

According to the quotient rule of differentiation

—f _u
1y—V

du
dy _VXE—UX&
/dx_ v2

_ (cosec 2x) x ASEEREREET) ) — (6™ + ¥*) X (~2 cosec 2X cot2x)
B (cosec 2x)2

2e2X cosec 2x + 3x2 cosec 2x + 2 e cosec 2X cot2x + 2x° cosec 2X cot2x

(cosec 2x)2

2e%* cosec 2x (1 + cot2x) + 3x? cosec 2x( 1+ cot2x)

(cosec 2x)?

_ (14 cot2x)(2e*cosec 2x + 3x%cosec 2x)

(cosec 2x)?

(1 + cot2x)(2e* + 3x?)(cosec 2x)
B (cosec 2x)2

(1+4cot 2x)(2e* + 3x?)
- (cosec 2x)1




= (1+cot2x)(2e* + 3x?)(sin 2x)

Q. 36

., dy . .
Find d) Wheny —sin/sinx +cosx
X

Answer :

Lety = sin(y/sinx+ cosx ).z = +/sinx + cosx

d(sinx)

d(cosx g
a(€os%) _ _ sinx and —5 = COsX

Formula:

d(Vsins 1 ' LA
w =2 X (sinx + cosx)z™* x (cosx — sinx)
According to the chain rule of differentiation

dy, _dy dz
lix= 3 % &

1 1
= cos(sin Vsinx + cosx) X 2 X (sinx + cosx)2~* X (cosx — sinx)

1 1
= cos(sin Vsinx + cosx) X > X (sinx + cosx) "2 X (cosx — sinx)
Q. 37.

Find dy When = e* log (sin 2x)
dx

Answer :
Lety = eXlog (sin 2x) , z = e*and w = log (sin 2x)

Formula :



x ;
de™) _ e d(logx) _ 1 P d(sinx)

dx ' odx X dx —CORX

According to the product rule of differentiation

d d
dy/dx=wx&z+z><&w

= [log (sin 2x) X (e¥)]+ [e* X

X 2€0s2x ]

n2x

2 CoS2X

= e* X [log (sin 2x) +
[log ( ) sin 2x

= e* X [log (sin 2x) + 2 cot 2x ]
Q. 38.

1-x?

3

1+x°

Find %Y When 28
dx

Answer :

1-x? - = 1-x*
l_x!vz1+x ,Z=1+Xz

Lety =cos (1+%*) u=

Formula :
d(x® d(cosx .
ET) = 2x and ( . sinx

According to the quotient rule of differentiation

u
Ifz =—
\'

M+ x?) X (—2x) — (1 —x%) x (2x)
= L+




i — 2x3 — 2x + 2x3
N (1 +x%)2

_ —4x
N (1+ x"")2

According to the chain rule of differentiation

dy, _dy dz
lix= 3 % &
1-x? —4x
= [F e 1+x2] [(1 +x2)2]

[sin 1—x2] X 4x ]
i, 1+x2 (1+x2)2

e (1+x2
dy y=sm[ }

Q. 39. Find X When I-x
Answer :
N 2
Lety =sin (32X ),u=1+x2% v=1-x2,2=22%
1-x2 Y2

L d(x? d(sin x
Formula : 962 _ 2x and e COS X
dx dx

According to the quotient rule of differentiation

u
Ifz=-
v

du dv
dz VX&-*UX&
/dx= v2




(- x?) X (2x) — (1 +x%) X (—2x%)
- (1 —x%)?

_2x—2x3+2x + 2x3
B (1 +x%)2

_ 4x
B (1+x%)2

According to the chain rule of differentiation

dyy ¥
dx ~ dz ” dx
14x~ 4x
_[cos 7] x ()
. 8}
dy S + X
Q. 40. Find X When cot2x
Answer :
Lety = S%*X° ) = sinx + x2, V =cot 2x
cot 2x
Formula:

d(sin x d(x2 . d(cotx
Y o) —pxx® 1and(T)—

dx dx

According to the quotient rule of differentiation

g e
Y_V

deu uxdv
dy, __"dx ~“"dx
/dx" v2

—cosec %x



_ (cot2x) X (cos x + 2x) — (sinx + x%) X (—2 cosec?2x)
N (cot 2x)2

cot 2x cosx + 2x cot 2x + 2 cosec?2x sinx + 2x° cosec?2x

(cosec 2x)2

cot 2x (cosx + 2x) + 2 cosec?2x (sinx + x?)

(cosec 2x)2

2 cosec?2x (sinx + x%)  cot 2x (cosx + 2x)
(cosec 2x)?2 (cosec 2x)2

2 (sinx + x?) 4 008 2x (cosx + 2x)
] §

Sin 2Xx————
sin?2x

_ 2(sinx + x?) +€08 2x 8in2x (cosx + 2x)
Q. 41.

COSX —SINX
If }r’ —

: .showthatd_y+y3+1:0
COSX +sinx dx

Answer :

. COSX —sInX
=—s—FNy= — )
COSX + Sin X

Formula:

d(sin x)
dx

d(cos x)

= cos x and = —sinx

According to the quotient rule of differentiation

Ify =ulv



du dv
dy _VX&—UX&
/dx_ v2

(cosx + sinx) X (—sinx — cosx) — (cosx— sinx) X (—sinx + cosx)

(cosx + sinx)?

—(cosx + sinx)?—(cosx — sinx)?

(cosx + sinx)?

(cosx +sinx)? (cosx — sinx)?

" (cosx +sinx)?2 (cosx + sinx)2

1 2 COSX —SInX
COSX +sinX

dy

o 2+1=0

e

HENCE PROVED.

Q. 42.
COSX + sInX dy > ( T
If y = ——, show that — =sec” x+—].
COSX —SINX dx 4
Answer :
COSX +sinXx )
Lety = ——,,U=cosx+sinx, V=cos x—sinx
COSX —sSINX
Formula:
d(sin 3 d(cos :
(S;: . cos x and ok Y —sinx

According to the quotient rule of differentiation



ffy = o
y_V

deu uxdv
dy, _ dx dx
/dx_ v2

(cosx —sinx) X (—sinx + cosx) — (cosx+ sinx) X (—sinx — cosx)

(cosx — sinx)?

(cosx —sinx)? + (cosx + sinx)?

(cosx —sin x)?2

(cos? x+sin? x — 2 cos x sin x) + (cos? x + sin® x + 2 cos X sin x)

(cosx — sinx)?

_ 2(cos?®x+sin’ x)

(cosx — sinx)?

(1)

" (cosx —sin x)z/

(cos?x+sin’x) =1

1
" [cosx sinx)?
%)
1
B (cosx cos45° sinxsin45")’2
1 1

. 1

= cos? (x4 [cos acosb -sinasinb=cos (a+Db)]

_sec?(x+7)

HENCE PROVED.



Q. 43.

v = I__X , prove that (l—xl)g—;-y =9
’ 1+x dx

Answer :
—wl —xi
lety= (2% u=g—zt v=14xl, 2=
1+xt 1+xt
Formula :
d(xt
( )=1
dx

According to quotient rule of differentiation
u
Ifz =-
v
du dv

dz VXE—UX&
/dX= vZ

B 1+x)x (1) - (1-xHx Q)
- (1+x1)2

—1—-x1-1+ x
(1+x")?

=2
T (1 +x)?

According to the chain rule of differentiation

dy, _dy dz
lax= 3 " &



.1 1-xt\z -2

Ex (1+xl) P [(1+x1)3]

% [
(1+x1)2

e ] : [
(1 +x1)tz] 1A +"1)1

(Muliplying and dividing by 1-x )

- 1
g =) "Ix

i | (1+x1)2 (1—x)(1+x)
%
—xl)2z
_1 X (1 x )J. X 1 - — Y -
3 (14x1)2 (1—x)(1+x%) 1-x
Therefore

(1- xz)% =—y

dy
— ) —
(1 x)]+y 0

HENCE PROVED

Q. 44.
secX —tanx dy

¥ = , show that — =secx(tanx +secx)
secX + tanx dx

Answer :

y = secx —tanx
secxX +tanx



1 sinx

y = |-cosx cosx 1-sinx
- 1 sinx
ARl 1+sinx
COSX COsSX

1-sinx

u=1l-sinx,v=1+sinx,z=—
1+sinx

Formula :% = CcOS X

According to quotient rule of differentiation

2=-

v

du
VX5

class24

dz/dx=

_ (1 +sinx) X (— (1 —sinx) X (cosx)

(1 + sinx)?

—COSX — SIiNXCOSX — COSX + sinxcosx
(1 + sinx)?

. —2 cosx
" (1 +sinx)?

According to the chain rule of differentiation

dy/dx _dy

do
daz * ax



1
— |2 5% (i—siux)'z"'l 5 [—Zcosx ]
2 1+sinx (1+sinx)2

_ [_ e (1-s1inx)‘§l . ’ 1 1]

{(1+sin x)E'E

3
1+ﬂnx)z
1+4sinx

= [cosx X(1+ sinx)_:] x(1- sinx)_% = (

( Multiplying and dividing by (1 + sinx)z)

B y o 20 g 2
= cosx (1 + sl (1 s x ()

2| B 3 3
= [cosx X (1+ sinx)'i"i]x (1 —sinx) zx (1+sinx)
2
= [cosx x (1 +sinx)*] x (1—sin’x) =
3
= [cosx x (1 +sinx)*] x (cos?x) 2
= [cosx x (1 + sinx)!] x (cosx) 3

= [(1 + sinx)?] x (cosx) 3*!

_1+sinx

cos?x



_. 2 1+sinx
cosix cosix

. 3 sinx
—OECK (cosx ¥ cosx)

=secX (secx + tanx)

HENCE PROVED

Vvivelass24




