Differentiation

Exercise 28A

Q. 1. Differentiate the following functions:

(i) x3

(ii) Yx
Answer : (i) x3

d n n—1
— X =nNx
dx

Differentiating w.r.t x,

55 1
(1) ¥x=xz

Formula:-

d —
—x = xt 1



Differentiating w.r.t x,
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Q. 2. Differentiate the following functions:

1 1 1
(i) X (i) \/:E (iii) i',;
() =x"1
Answer : x
Formula:-

d n n—1
—X = Nx
dx

Differentiating w.r.t x,

d _ _1—
dx1=-1x12
dx

= —X_z



oy 1 1
[”} \TTc — X =z
Formula:-
i n_ n—1
I:LKX = nNx

Differentiating w.rt x,

ooy 1 —1
(i) 3= x=

Formula:-

d n n—1
—X " =nNx
dx

Differentiating w.r.t x,



Q. 3. Differentiate the following functions:

(i) 3x >
i) L
Sx
i) 635
Answer : (i) 3x®

Formula:-

d n n—1
— X =Nx
dx

Differentiating with respect to x,

£ 375 = 3(-5)x

=-15x"*

(ii) 1/5% = Zx7
Formula:-
ixn: AxP—1

Differentiating with respect to x,



(iii) 6. 3/x2= 6x=

Formula:-

d n n—1
—x"=nx
dx

Differentiating with respect to X,

z 24

d = 2
—b6Xa =6 X -Xz
dx 3

1
—4x s
Q. 4 Differentiate the following functions:

(1) 6x5 +4x3 - 3x2 + 2x =7
(if)
a0 4 7
S N -
Jx X
(ili) ax3 + bx2 + cx + d, where a, b, c, d are constants

Answer : (i) 6x5+4x3 —3x2+ 2x -7

Formula:-

d n n—1
—X =nNx
dx



Differentiating with respect to x,

= (6x5+ 43 -3x + 2x = 7) =30x5 1 + 1231 - 6xF 1 + 211 + 0
= 30x* + 12x? - 6x! + 2x

(i) 5x~32 + £ 4 Jx -2
WX X
Formula:-

d n n—1
— X = Nx
dx

Differentiating with respect to x,

s R 5
EXZ + 7x~

15 _B _2
—?X z—2X z+

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

Formula:-



d n n—1
—X" =NxX
dx

Differentiating with respect to x,
i{a:@ + bx? + ex +d) = 3ax® 1 + 2bx? ! + cx¥1 + dx0

= 3ax? + 2bx + ¢

Q. 5. Differentiate the following functions:

() 4x® =32% 2 65/x +5cotx
3 1 5 5 2
(i) -2+ x —— + x> 2% + 652 —gxﬁ

3 x Jx

Answer :

(i) 4x3 + 3.2+ 6.Vx* + 5cotx

1
= 4x* 4+ 3.2+ 6x =+ 5cotx

Formulae:



4 cotx = - cosec?x

dx

4% = log,(a)xa*

dx d

Differentiating with respect to x,

d 1

e (4x*+3.2%+ 6x "2 + 5 cotx)

= 4.3x31 + 3.log,(2).2% + Ex-ix—i‘l + 5 x- cosec?x
= 12x? + 3.logn(2).2% -3¢ -5 cosec?x

yx 3 _ 1 2 _ 9x —2/3_2_6
(ii) 3 x+\.r’i =X 2% + 6% _X

1 1
—3x l+xz—xz+xi— 2"‘+6x_2f3—§xﬁ

[N

d n n—1
—x"=nx

dxx

A% = log,(a)xa*®
dx n

Differentiating with respect to x,

d(x 3x 14 3 _1+ 2_2%16 2 2 5)
—lz—3x XZ—X 2+x°—2° X 3—<X
dx \3 3



1 1
%— (—1) x3x 1+ Elxa‘l— (— %)x‘a‘l + 2x*71 —log(2).2* +

- 2y _2_ 4 2 _
6(—2)x=t —Zx 6xo
3 3

1 2 5 —
+3x7 %+ ix‘i + ix_i + 2xt —log(2).2¥ — 4x73 — 4x°

[

Q. 6. Differentiate the following functions:

, 1 2 3 6cotx
(i) 4cotx ——cosx + -+ —
2 COSX SINX COSecx

(i1) -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 =- 5INX
dx

d
—secx = secx tanx
dx

d
d—msecx= - cosecx cotx
X

d
—tanx = 5#:(:2:(
dx

d .
— 51N = COS5X
dx

ik= 0.k Is constant
dx



ii)4cotx—$c05x+ 2 32 o Lg

COSX sinx COSECK

=4 cotx— écosx + 2s5ecx — 3cosecx + 6cosx+ 9

Differentiating with respect to x,

1
i (4cotx— 5 cosx + 2secX — 3cosecx+ 6cosx+9)

_ 4(— cosec®x) —; (—sinx) + 2secx X tanx — 3(—cosecx X cotx) + 6(—sinx) +

0

) . .
=—4 cnseczx-l—g sinx + 2secx tanx + 3cosecx cotx — 6s5inx

(if) -5 tan x + 4 tan x cos x — 3 cot x sec x + 2sec x — 13
=-5tan x + 4 sinx — 3 cosecx+ 2sec x — 13

Differentiating with respect to x,

5[—5 tan x + 4 sinx — 3 cosecx+ Zsec 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) 53)( - 5)

(i) x(1 + x)
1 1
SICH
(iv) x_lJ'
X
. 3
v) [ x2— EJ
"

(vi) (2x% + 5x — 1) (x - 3)

Answer : Formula:

d d d
i f(g(x)) = dg f(g) L

Chain rule -
d (uv) = d . d
I uv —udxv vdxu

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

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

V=3x-5

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

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

(i) x(1 + x)?



Applying, Chain rule
Here, u = X

V=(1+x)3
Zx(1+x) =x2(1+ 03+ (1 + 93=(¥)

=xx3x(1+x)2+(1+x)°3%1)
= (1 + X)’(3x+x+1)
= (1 + x)?(4x+1)

1 1

(iii) ("E+ ;) (X_ ﬁ) = (12 + xT)(x — x12)

Applying, Chain rule
Here, u = (x¥? + x1)

V = (x—x12)

<

x1/2 4 )('l]l{x _ 2 }
dx

f 1y d -1 -1/ d f -
_ {Kl.'?_ + X 1]_[:’: —x 1.'2J + {K % 1/2 ) _[xl_-z + X l}l
dx dx

x'z}

; 1 | 51 1/
— {xlfz + x-].]l:l_'_ax-}z} + [X— x-l.lE }I{Ex-laz_

1 5/2

f - 1 _ 1 _gj 1 f - 1 . -
=x1“2+x1+5x1+5x 5“2+5><1-'2—x1-5x + X

3 / 3 Cf
2—}(1"2 +—K_:'"2
2 2



(iv)

(-3)

Differentiation of composite function can be done by
d fe(x)) = d ¢ d

Here, f(g) = g2 . g(x) :x—%
4 (x—1)"=2gx(1 +3)

= 2(x—2) (1 +)

Differentiation of composite function can be done by
d fe(x)) = d ¢ d

Here, flg) = g3 ,g(x) = xZ - t—lz

i( 2_12)3 = 3g2x(2x —xi

3
dx X



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

V=(x-23)

—(2x% + Bx — 1) (x - 3)

=(2x% + 5x — 1)+ (x- 3) + (x- 3)(2x% + B5x — 1]
= (2x% + 5x — 1)x1 + (x - 3)(4x + 5)

= 2x? + 5x— 1 + 4x? -7x -15

= 6x%-2x -16
Q. 8. Differentiate the following functions:
[n3x3—4x—5
X
iy (X +D(x-2)
KE




[m}
(
. } [\l T K)'\/;

(iv {/E
(v) ax” +bx +¢
Jx
. a+bcosx
i) SN X

Answer : Formula:

EE_VEU—UEV

dx v uz

Ix*+4x-5

@ =
Applying, quotient rule

d d
d 3X2+4X_5_xﬁ[3}{2+4x—5)— [3:{2+4x—5)ﬁ

dx X B x2
x(6x+4)—(3x% +4x—5)1
_ KZ

Ex°+4x—(3x%+4x-5)
2

= X

IxT+5

= x?

(%% +1)(x—2)
iy =
Applying, quotient rule

d (xB+1D(x-2) :{2%(:{34— Dx—2)— (x*+ 1)(:{—2)%:{2

dx X2 X4

x* {(x® +1}—{wc 2+(x-2) {13+1}}—{x' +1)(x—2)2x

&

= X



(3341 )+(x—2)3x7 - (2 +1)(x—2)2x

w2 (k¥ 143t —enT -2 (x* +x)(x-2)
3

= X

4x7 -6t +x® -2 (% -2t —2x)
3

= X

Ix¥_2x*—x® p4y
2

= X

L
fa

(iii) 2v:
Applying, quotient rule

=

d d
dx—4 2VXgz(x—4) - (x—Hg2Vx
dx 2\.& 4x

- 1 -1
2yx—x244x 2

= 43
— _1
yEx+H4n 2

= 4x

—

(1+xw=x
(iv) V=

Applying, quotient rule

2 d d .
d (1+x)Vx VX (L 0)Vx— (T+0)Vxg VX

3 - 2
V{140 VR R (1420}~ (14%) ThE
V- o N N dx ) N 3

2
—_— X3



2 1 -1 — 1 -1
e {1+x]a5x 2y X —{1+x]*Ex &

2 -+, 5 _ ,f1 5
X B+—X6+yK——| X & +N6
2 2 2

2

—_ X3

Ll .5 _
-X B6+—X6+4X
- I - N
z
x3

ax® +bhx+c

(v)

Applying, quotient rule

d ax?+bx+c ‘*E%(axz"'bx"":)—(axg+bx+.;)%,§

E \."E X

1
Vx(2ax+ b]—g {axz +bx+c }x z

= X

g 2 4, 1, _1
—axz+—hxz—cx z
z z z

= X

a+bcosx

(vi) sinx

Applying, quotient rule

d a+ bcosx _ sinx%(a +bcosx)—(a+b msx)%sinx

dx sinx sin?x

sinx{—bsinx)—(a+bcosx)cosx

= sin® x



—bsin® x—acosx—bcos®x

- sin®x

—b{1l)—acosx

= sin® x

Q. 9. Differentiate the following functions:

(i) If y = 6x2 — 4x? - 2x2 + 5x - 9, find & atx = -1.
dx
dy T
(ii) If y = (sin x + tan x), find = atpr;_E
o
i) 1f v = G3%05%) 2 g & T
’ SN X dx 4

Answer : Formulae:

d
— = nxn‘l
dx

d -
—cotxX = - cosecx
dx

d

d—msecx= - cosecx cotx
X

d 2

—fanx = secx

dx

d .,
— SN = CO5X
dx

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

Differentiating with respect to x,



1(6)(5 - 4x* - 2x? + 5x - 9)
dx

=30x%-16x3-4x+5
substituingx = —1

(x = -1=30(-1)*-16(-1)* - 4(-1) + 5

ds

= 30+16+4+5
=55

(i) If y = (sin x + tan x), find ¥ atx = 2.

dx

Differentiating with respect to x,

d . .
—(sinx + tanx) = cos x + sec” X
X

Substituting x = g

ﬂr) _ _ ki A
(i‘c x = T1/3 = cos T + sec’



_ (2-3cosx) _. dy _r
(iii) f y = ———, find = atx=_.

sinx dx

Differentiating with respect to x,

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

Substituting x = E

(%)x = 11/4 = 2(- cosecy, cot,) - 3(- cosec?))

= - 2x4J2 + 3%2
=6 - 2x4/2
Q. 10.
, 1 dy
If y = \/’E—V,_ .shnwthatzx,d__}rzg\/;.
X X

Answer : To show:
dy _
2X. +y=2yX

Differentiating with respect to x



Now,

— oy
LHS = 2X.—-+y
1
LHS =2XX (Gz— —3) + VX + =
i 2xz VX

1 1
LHS =vVx——=++Vx+—=
X Y

LHS = 2y
~ LHS = RHS
Q.11

if y = [\f \ﬂ pruvethat(xﬂ[ J [

Answer : To prove:

2w (3)=(C-3)

Differentiating y with respect to x

3
dx dx’ J7 J7 2y/ax 2z

Now,

s = @9 (5)

a



LHS :zx(ﬁ+ \H (2:&?— ;;)

LHS = (X-2)

a X

~ LHS = RHS

v = l+cos2x dy
0.121f  ¥1—€0s2x g dx

Answer :

1+ cos2x

y= 1—cos2x

Formula:

Using double angle formula:
c0s2x = 2c0s%x — 1
=1-2sin?x

~1 + cos 2 X = 2c0s?Xx

1 - cos 2 x = 2sin?x

2cosix

. V=

2sinn®x

= +/cot?x



= cotx

Differentiating y with respect to x

d d
Ii:a[mtx)
=-CDSCC2}(
Q. 13
— 2 ( -’r: . j
le tfmjlfx. ),ﬁndﬁ
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
= dxmsx
= —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) = lim foxth) 9

h—0 N0
fx)=ax+b
f(x+h)=a(x+h)+b
zax+ah+b

Putting values in (i), we get

ax+ah+b—(ax+ b)
h

f1() =

ax+ah+b—ax—»b
= lim
h—0 h

_1 ah
o b

=lima
h—0

f(x)=a
Hence, f(x) = a

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

. b
ax" +—
X

Answer :
2 b
Letf(x) = ax* + -

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

We know that,

flx+h)—f(x)

0

re =i



b
a2 o
f(x) = ax* + -

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

Putting values in (i), we get

[a(x+ h)? + ﬁ] — [a){2 +g]
h

F() =]

b b
a(x+ h)? +—(—j—ax2——
= lim };—'_ h =

h—0
2 .2 1 1
Al x2] +b [ — ]
h—0 h
2 2 - X— (x+h)
=lima[x +h“+ 2xh—x ]+h[ X(x+ 1)
h—0 h
x—x—h
h? + 2xh] +b |21
=lima[ - LX(x+h)
h—0 h
[ —h
2 _
afh +2Xh]+b_x(x—|—h)

= lim
h—0 h

 ah(h+2x)  b(=h)
=1”“[ h hx(x+h)

h—0

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

b
X(x+ h)

= LIE% [a(h + 2%) —

Putting h = 0, we get



=af(0)+ 2x] —

x(x+0)
b
= 2ax — <2
Hence,
f'(x) = 2ax — KEZ

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

Answer : Let f(x) =3x?> +2x -5

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

We know that,

f'(x) = lim foxth) 9

h—0 ..(i)
f(x) =3x2+2x -5
fx+h)=3(x+h)?+2(x+h)-5
=3(x>+h?2+2xh) +2x+2h -5
[+(a + b)? =a? + b? + 2ab]
=3x2+3h?+6xh+2x+2h -5

Putting values in (i), we get

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

f1() =

y 3x2+3h?+6xh+2x+2h—5—3x?—2x+5
= lim
h—0 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,

' i flxth)—f(x)
P ={im=——

.. (i)

fx) =x3-2x2+x+3
fx+h)=(x+hP-2x+h)?+(x+h)+3
Putting values in (i), we get

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

F(x) =

y (x+h)¥*—2(x+h)?*+(x+h)+3—-x*+2x*—-x—-3
= lim
h—0 h

- [(x+h)®—x*]-2[(x+h)* —x*]+ [x+ h—x]
:hﬂgl h

Using the identities:



(a+b)®=a3+ b3+ 3ab?+ 3a%b

(a+b)’=a?+b%+2ab

y [x*+ h® +3xh® + 3x*h—x®] - 2[x? +h?*+ 2xh—x?] +h
= lim
h—0 h

~ [h®+3xh?® + 3x*h] — 2[h?* + 2xh] + h
=hE£ln h

~ h[h® +3xh +3x?]—2h[h+ 2x] +h
=hE£ln h

=Lin%.h2+3xh+ 3x?—2h—4x+1

Putting h = 0, we get

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

=3x2-4x+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) = x8

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

We know that,

flx+h)—f(x)

) =|im ()
f(x) = x8
f(x + h) = (x + h)8

Putting values in (i), we get



(x+h)® —

f'(x) = 1111 o
B l (x+ h)%—x®
20 (x+h) —x

[Add and subtract x in denominator]

a a
—X
= lim wherez=x+handz—-xash—0
E—X T— X
— 8x8 1[ 11111 = na“‘l]
K—3 X—a
= 8x’

Hence, f'(x) = 8x’
Q. 6 Find the derivation of each of the following from the first principle:

1

Xi-

Answer :

Letf(x) ==

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

We know that,

1 flx+h)—f(x)

(i)

f'(x) = 11

f(x) =—

f(X—Fh):m

Putting values in (i), we get



1 1
(X+h): x°

f'(x) = 1111 o

o (x+h)y@—x?
= lim
h~0 (x+h)—x

[Add and subtract x in denominator]

-3 -3
Z7° — X
=]lim———wherez=x+handz—=xash—=0
E—X Z— X
= X3 1[ lim= = 11::1“‘1]
Xx—a X—a
=-3x*
3
T
Hence,
3
f(x) =— =

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

1

5

X

Answer : Let,
f(x) ==

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

We know that,

1 flx+h)—f(x)

(i)

f'(x) = 11



f(x) = é

f(X‘Fh):m

Putting values in (i), we get
1 1

x+hp® x5

f'(x) = 1111 0

_1 (x+h)™° —x—°
= heo (x+h)—x

[Add and subtract x in denominator]

=]lim———wherez=x+handz—=xash—=0

E—X Z—X

I |

n

[
—

lim = = Ila“‘l]

Xx—a X—a

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

~Jax+b

Answer : Let
f(x) =vax + b

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



We know that,
f'(x) = lim foxth) 9
h—0

0

f(x) = vax + b

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

=+vax +ah + Db

Putting values in (i), we get

vax+ah+b—+vax+b
h

F00 = Jm

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

vax+ah+b—+vax+b

y vax+ah+b—+vax+b +ax+ah+b++vax+b
= lim X
h—0 h vax+ah+b++ax+b

Using the formula:

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

I (Vax +ah + b)g — (Vax+ b)z
= lim
h—0 h(yax+ah+b+Vax+b)

I ax +ah+b—-ax—b>b
= lim
h—0 h(yax+ah+ b+ vax+ b)

ah
= lim
h—0 h(vax+ah+ b+ vax+ b)

d

= lim
h—0 yJax+ah+b++ax+b




Putting h = 0, we get

d

Jax+a(0)+b+vax+b

a
Jax+b++Vax+b

a
B 2vax+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) = Vbx— 4

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

We know that,
f'(x) = lim foxth) 9
h—0

0

f(x) = V5x— 4

f(x+h) = 5(x+h)— 4

=+5x + 5h— 4

Putting values in (i), we get

/bx+ 5h — 4 —

Y Ex—4
h

WV

F(e) =



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

Vbx+ 5h —4 — \bx— 4

. Vbx+5h—4—+5x—4 +bx+5h—4++5x—4
= lim X
h—0 h V6x+ 5h—4 ++/5x — 4

Using the formula:
(a+b)a-Db)=(a?-b?

(Vsx+5h—2) — (V5x—4)°

= lim
h—0 h(y5x+5h—4++5x—4)

I 5x+5h—4—-5x+4
= 1111
h—0 hf:\.-IBX-I- 5h — 4+ 5x — 4)

. 5h
= lim
h—0 h(y/5x+ 5h — 4 + /5x — 4)

5
= lim
h—0 /bx +5h — 4 +/5x — 4

Putting h = 0, we get
5
J5x+5(0) —4++5x—4

5
VEx—4+5x— 4

5
- 2\bx — 4

Hence,

F(x)= 24/ ;.-—4




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

1

X_"‘I

Answer : Let

1

v+ 2

f(x) =

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

We know that,

flx+h)—f(x)

(i)

i

f(x) = ——
() VX + 2
fx+h) = ——
( ) Vx+h + 2

Putting values in (i), we get

1 1
Vvx+h +2 Jx+ 2
h

F69 =,

VX+2—Vx+h+2

x+h + 2)(Vx+2

= lim (Vx Jxt 2)
h—0 h

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

Vx+2—+vx+h+2

y VX+2-vx+h+2 x+2+Vx+h+2
= l1Im 4
h=oh(vx+h + 2)(vx+2) Vx+2+vVx+h+2

Using the formula:



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

y (Vx¥2) - (Vx+h+2)
= l1m
h=0 h(vx+h + 2)(Vx+ 2)(Vx+ 2+ Vx+h+ 2)

. X+2—-x—h-2
= 1111
h—0 h(vx+h + 2)(x+ 2)(\x+ 2+Vx+h+ 2)

—h
= lim
h=0 h(vx+h + 2)(VE+2)(Vx+ 2 +vVx+h+2)

-1
= lim
h=0 (Vx+h + 2)(Vx+ 2)(Vx+ 2+vVx+h + 2)

Putting h = 0, we get

-1
C(WEH0 + )W+ 2)(VX+ 2+ VX +0 + 2)

-1

- 2
W
(Vx+2) (2vx+2)

Hence,

-1

f'(x) =

2(yx72)"
Q. 11. Find the derivation of each of the following from the first principle:

1

2x+3
Answer : Let

f(x) =

ya2x + 3



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

We know that,

flx+h)—f(x)

0

f1() =

1
f(x) = ——
() \.2)&’.4‘3
1
flx+h) =
V2x+ 2h +3

Putting values in (i), we get

1 1

V2x+2h + 3 2x+ 3
h

Fe0 =

V2x+3—+v2x+2h+3
. (¥V2x+2h +3)(V2Zx+ 3)
= lim
h—0 h

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

V2x+3—+V2x+2h+3

o W2x+3—-+2x+2h+3 V2x+3+V2x+2h+3
1111 x

-0h(v/2x+ 2h +3)(v2x+3) V2x+3++v2x+2h+3

Using the formula:

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

' (v2x+3) - (V2x+ 20 +3)°
= 111
h—0 h(y2x+ 2h + 3)(y2x+3)(V2x+ 3 +V2x + 2h + 3)

. 2x+3—-2x—2h -3
= 1111
h—0 h(y2x+ 2h + 3)(v2x+ 3)(V2x+ 3 + V2x + 2h + 3)




—2h
= lim
h—=0 h(y2x+ 2h +3)(vV2x+ 3)(V2x+ 3 ++V2x + 2h + 3)

—2
= lim
h—0 (v2x+ 2h + 3)(V2x+ 3)(v2x+ 3 +v2x + 2h + 3)

Putting h = 0, we get

-2
C(V2XF0 F 3)(V2X+3)(WV2x+ 3+V2x + 0 + 3)

—2
C(vET3) v TI)

Hence,

-1

(vzx+3)°

f'(x) =

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

6x —35

Answer : Let

f(x) =

yBX—5

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

We know that,



flx+h)—f(x)
0,

i

flx) = ——
(x) VBXx — b

f(x+h) =

V6x+ 6h— 5
Putting values in (i), we get

1 B 1
Vé6x+6h— 5 6x— 5§
h

o0 =

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

Now rationalizing the numerator by multiplying and divide by the conjugate

Ofwféx— 5E—+6x+6h—05

y V6x —5—+6x+6h—5 J6x—5++6x+6h—5
= 1111 .9
h~0h(y6x+ 6h — 5)(vV6x—5) V6x—5+6x+6h—5

Using the formula:
(@a+b)(a-hb)=(a?-b?

(Vex—=5) - (V6x+ 6h—5)°

= lim
h—0 h(y6x+ 6h — 5)(v6x— 5)(vV6x—5++/6x+ 6h—5)

. 6x —5—6x—6h+5
= lim
h—0 h(v6x+ 6h — 5)(vV6x— 5)(v6x— 5+ V6xX + 6h — 5)

—6h
= lim
h—0 h(v6x+ 6h — 5)(v6x— 5)(vV6x—5++6xX+ 6h —5)




—6
= lim
h—0 (y6x+ 6h— 5)(vV6x— 5)(vV6x— 5+ +6X+ 6h —5)

Putting h = 0, we get
—6
(y6x +6(0) — 5)(V6x— 5)(V6x—5 + /63 + 6(0) — 5)

—6
(V6x—5)"(2V6x—5)

(Vex—5)°

Hence,

—3
(v&x=s)°

f'(x) =

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

2 -3

Answer : Let

1

2—3%

v

f(x) =

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

We know that,

' i flxth)—f(x)
P ={im=——

(i)



f(x) = ——
(%) V2 — 3%

1 1

flx+h) = x =
J2—3(x+h) Vv2-3x-3h

Putting values in (i), we get

1 1
Vv2—3x—-3h +2-3x
h

o0 =

V2 —3x—+v2—-3x—3h
. V2 — 3x— 3h[\..'f2 — 3x)
= lim
h—0 h

Now rationalizing the numerator by multiplying and divide by the conjugate
of V2 —3x—+/2—3x—3h

y Vv2—3x—+v2—-3x—3h +2-3x++2—3x—3h
= 11111 x
h—~0hy2 —3x — 3h(v2—3x) +v2-3x++v2—3x—3h

Using the formula:
(@a+b)(a-hb)=(a?-b?

(V2=3x)° - (V2=3x—3n)

= lim
h—0 h(y2 —3x—3h)(vV2—3x)(v2—3x++2 —3x—3h)

. 2—3x—2+3x+3h
= 1111
h—0 h(y2 —3x—3h)(vV2—-3x)(vV2—3x++2 —3x—3h)

3h
= lim
h—0 h(v2—3x—3h)(vV2—3x)(vV2—3x++v2 —3x—3h)

3
= lim
h—0 (2 —3x—3h)(vV2—-3x)(v2—3x+ V2 —3x— 3h)




Putting h = 0, we get

3
- (y2—3x—3(0))(V2—3x)(v2—3x+ /2 — 3x— 3(0))

3
C(VZ=3x)(2vZ-3%)

3
2(VZ=3x)°

Hence,

r . 3
F(x) =—0p —

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,

flx+h)—f(x)

0

i

¢ _2x+3
%) = 35532

2x+h)+3 2x+2h+3
flx+h) = ( )

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

Putting values in (i), we get



2x+2h+3_2x+3
3x+3h+2 3x+2
h

9 =i

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

y 6x% + 4x + 6xh + 4h + 9x+ 6 — [6x* + 6xh + 4x + 9x + 9h + 6]
= 11111

h—0 h((3x+ 3h+2)(3x+2))
_y 6x*+4x+6xh+4h+9x+ 6 —6x*—6xh—4x—9x—9h — 6
o h((3x+ 3h + 2)(3x+ 2))

—5h

S 3%+ 30+ 2) (3 + 2))

. -5
S T30+ 2) (35 + 2))

Putting h = 0, we get

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

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

—5
T (3x+2)2

Hence,

£ (x) = ——

(3x+2)2

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

S—Xx

S+x



Answer : Let

f(x) = 2=

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

We know that,

flx+h)—f(x)

0

f1() =

¢ _5—x
(X)_5+x

E—(x+h E—x—h
fx+h) = X+ _5-x

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

Putting values in (i), we get

5—x—h_5—x
5+x+h 54x
h

F0 =m

(5—x—h)(5+%x)—(5—x)(5+x+h)
, (6+x+h)(5+x)
=i h

_y 25 + 5x — bx— x? — bh — xh — [25 + 5% + 5h — 5x — x? — xh]
= b0 h(5+ x + h)(5 +x)

1 25 —x%?— 5h —xh — 25 — 5h + x? + xh
0 h(5+x+h)(5+x)

—10h
= lim
h—0 h(5+x+h)(5+ x)

~10
S XA

Putting h = 0, we get



B —10
T (5+x+0)(5+x)

_ —10
C(5+x)(5+%)

—10
"~ (5 +x)2
Hence,

—10
(5+x)

£ (x) =

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

Answer : Let

x2+1

f(x) =

X

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

We know that,

flx+h)—f(x)

0

F(x) =

x2+1

f(x) = —

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

flx +h) = x+h x+h

Putting values in (i), we get



x*+h*+2xh+1 x*+1
x+h X
h

Fl =im

(x*+h®+ 2xh+ 1)(x) — (x* + 1)(x+ h)
= lim (x+h)(x)
h—0 h

x*+xh? +2x°h+x— [x*+ x*h+x + h]

= lim

h—0 h(x+ h)(x)
_y x® +xh®*+2x°h+x—x*—x*h—x—h
o h(x+ h)(x)
xh? +x*h—h

gl Yo o

_1 xh+x%—1
0 (x4 h)(x)

Putting h = 0, we get

_x(0) + x?—1
T (x+0)(®)

X2 -1

- ()2

Hence,

xF—1

f'(x) =

w2

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

~JC0s 3X

Answer : Let

f(x) = Vcos3x



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

We know that,

flx+h)—f(x)

0

Fi(s) = Jim
f(x) = vcos3x

f(x+h) = y/cos3(x+h)

= /cos(3x+ 3h)

Putting values in (i), we get

Jcos(3x + 3h) — Vcos3x
h

F(e) =

Now rationalizing the numerator by multiplying and divide by the conjugate
of Jcos(3x+3h) —Vcos3x

y Jcos(3x+3h) —Vcos3x  /cos(3x + 3h) + Vcos3x
= lim X
h—0 h Jcos(3x + 3h) + Vcos 3x

Using the formula:

(@a+b)@a-hb)=(a%2-b?

y (cos(3x + E}h))2 — (Veos E‘r:x;)2
= lim
h—0  h(,/cos(3x + 3h) + Vcos3x)

y cos(3x+ 3h) —cos3x
= lim
h—0 h(,/cos(3x + 3h) + vcos3x)

Using the formula:

A+B A—B
CGSA—msﬂz—Esin( 5 )sin( 5 )




. 3x+3h+3x . 3x+3h—3x
—2sin 51
= lim 2 2

h—0 h(,/cos(3x + 3h) + Vcos 3x)

6x + 3h 5111@
= lim Z 2
h—0 h,/cos(3x + 3h) + Vcos3x

—2 sin

. 3h
_sinm 3 ex+3h 1
= —2lim —3p X —lim sin( ) x lim
h—0 5 2h-0 h~0  [cos(3x + 3h) + vcos3x

3
[Here, we multiply and divide byi]

. 3h
, 31. sin—- . (6X+ Sh) y 1
= —2 X Zlim —3— X lim sin X lim
2 h—=0 % h—0 h—~0 /cos(3x + 3h) + Vcos3x

6x+3h 1
) x lim
h—0_[cos(3x + 3h) + vcos3x

=—-3x (1) x LIE%.SIIIK

. sinx
lim——=1
x—=0 X

Putting h = 0, we get

=—3x sin[w X .
2 Jeos(3x+3(0)) + Veos 3x
=—3s5In3x X #
2y/cos 3x
B 3s8in3x
B 2(cos 3:{)%

Hence,



3 sin 3x
f'(x)=——""=
2(cos3x)z

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

~fSeCX

Answer : Let
f(x) = vsecx

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

We know that,

f'(x) = lim fGeth) ~£69) _
h—0 ..(i)

f(x) = secx

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

Putting values in (i), we get

Jsec(x+h) —/secx
h

Fo =

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

of

Jsec(x+h) —+secx /sec(x+h)+ secx

= lim
h—0 h Jsec(x+h) + y/secx

Using the formula:

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

I [\,’sec(x+ h))2 — [\;secx)g
= lim
h—=0  h(/sec(x +h) + \/secx)



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

1 1
+h)
— lim cos(x+h) cosx

h—0 h(,/sec(x+h) ++/secx)

cosX— cos(x+ h)
, cos(x+h) cosx
= lim

h—0 h(,/sec(x+h) + \/secx)

cosX —cos(x+h)

= lim
h—0 h(cos(x + h) cosx)(,/sec(x +h) +/secx)

Using the formula:

A+ B B—A
CGSA—msﬂzzsin( 5 )sin( 5 )

¥x+(x+h) . (x+h)—x
5 sin

: 2
= lim
h—0 h(cos(x + h) cosx)(/sec(x +h) ++/secx)

2 sin

2 si 2x+ h . E
sin——-—sin»

= lim
h—0 h(cos(x + h) cosx)(,/sec(x +h) + +/secx)

. h

. Sl =
“ AN h
2

2x+h

)

1
¥ —lim sin
2 h—0 [:

1
% lim
h—0 (cos(x + h) cos x) (y/sec(x + h) + y/secx)

1
[Here, we multiply and divide byi]



. h
1 sins

=2xglm—y

2

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

h 1
= (1) x lim sin(x + =) x lim
h—0 2°  bh—0(cos(x+ h) cosx) (\Hsec(x + h) + /secx)

sinx

[ lim—— = l]
x—=0 X

Putting h = 0, we get

1
cos(x+ 0) cosx (vfsec(x+ 0) + vsec x)

0
=SM|X+ | %

1
cosx cosx(y/secx + ysecx)

=sinx x

sinx
cos?x(2,/secx)

sinx 1 1

X X
COSX COSX 24/secX

: 1 [ sinx : ]&[ 1 ]
=tanx X secx X =tanx —— =secx
2ysecx L cosx COSX

1
= Etanxﬁsecx

Hence,

f'(x) = itanxﬁsecx



Q. 19. Find the derivation of each of the following from the first principle:
tan?x

Answer : Let f(x) = tanx

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

We know that,

1 flx+h)—f(x)

0

f'(x) = 11

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

tan®(x +h) —tan®x

f'(x 1111
(x) = -
- [tan(x +h) —tanx][tan(x + h) + tanx]
= lim
h—0 h
Using:
sin x
tanx =
COS X

[sin(x+h) sinx] [5111(}{ +h) sinx]
cos(x+h) cosx||cos(x+ h) COSX

= lim
h—0

sin(x+ h) cosx —sinxcos(x+ h) [5111(:{ +h)cosx+ sinxcos(x+h)

0 cos(x+h) cosx cos(x+ h)cosx
s ;

- {sin[(x + h) — x]H{sin[(x + h) + x]}
=hhg1 h[cos2(x + h) cos2x]

[ sin A cos B —sin B cos A = sin(A — B)



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

~ [sinh][sin(2x + h)]
= lim
h—0 h[cos2(x + h) cos?x]

L i S2P i sin(2x+ h) x 1
= 11m = 11Im s1n| £X Hlm-——"r
cosZxh—0 h h—0 h—0cos?(x + h)

% (1) x Linasin(zx+ h) xlim

~ cos?x h—0cos?(x+h)

~ sinx
clim—=1
x—=0 X

Putting h = 0, we get

1
= % sin(2x+0) X

C0s?x cos?(x +0)
1 . 1
= ¥ Sin 2¥ X
C052x cos?x
1

= X 28inxXcosx X sec?x
C052%X

[+ Sin2x = 2sinxcosx]

sinx 5 1
=2——xXsec ¥ |v = secx
COSX COSX

= 2tanx sec?x

sinx
w —— = tanx
COSX

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) = lim focth) 69

h—0 N0
f(x) = sin (2x + 3)
f(x + h) = sin [2(x + h) + 3]
Putting values in (i), we get

sin[2(x + h) + 3] —sin(2x + 3)
h

f1() =

Using the formula:

A—B A+EB
sinA —sinB = 2 sin > COS >

Esinz(}w h)+3—(2x+3) CDSE(H h)+3+2x+3
— i 2 2

= 1111

h—0 h

2%+ 2h+3—-2x—3 2x+2h+ 6 + 2x
2 s5in Ccos

—1i 2 2

= lim

h—0 h

. 2h 4x+2h+ 6
2 sin—-cos—————
= lim

h—0 h

~ 2sin (h)cos(2x+ h + 3)
= lim
h—0 h

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

=2(1) x Lina cos(2x+ h + 3)

~ sinx
clim——=1
w—=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) = lim fGeth) ~£69)

h—0 ()
f(x) =tan (3x + 1)
f(x + h) = tan [3(x + h) + 1]
Putting values in (i), we get

tan[3(x+ h) + 1] —tan[3x + 1]
h

f1() =

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




_n sin 3h
g h[cos[3(x+ h) + 1]cos[3x + 1]]
sin 3h 1

= lim —— x i
hoo  h ho cos[3(x+ h) + 1]cos[3x + 1]

sin3h 3 x i 1
3h hlﬂtms[B[x—i— h) + 1]cos[3x + 1]

= lim
h—0

. 1
=3(D)x Llﬂr cos[3(x + h) + 1]cos[3x + 1]

sin3 x
[ lim = 1]
=0 3

Putting h = 0, we get

1
4
cos[3(x+ 0) + 1]cos[3x + 1]

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

3
cos?(3x+ 1)

= 3sec?(3x+ 1) [ ?1“ = secx]

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

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



A n-1
ix Nx
(iii)
dsinx
= COsX
dx

Let us take u = x2 and v = sinx

. du_d(x?) _ ,

T AT Tdx 8
._dv _d(sinx) _
V=T gy = oS

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

(X2 sin X)’ = 2x % sinX + X2 X COSX

= 2Xsinx + X2cosx

AnNs) 2xsinx + x2Cosx

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
(iii)
dcosx
dx

=E'\K

= -sinx




Let us take u = e*and v = cosx

. du_ deX

—_— [ — X
HEax T dx " ©
,_dv_dcosx_ )
V=T g = SinX

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

(e* cosx)’ = e*x cosx + e*x -sinx

= e*cosx - e*sinx

= e* (cosx - sinx)

Ans) eX (cosx - sinx)

Q. 3. Differentiate:

e* cot x

Answer : To find: Differentiation of e* cot x

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

de®
dx

(iii)

dcotx
dx

=Ex

= -cosec?x

Let us take u = eX and v = cotx

. du_ de*

—-— [ — ®
= axT ax " °©

. dv _ dcotx

2
V=——= = -Cosec:x
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

= e* (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)
dx" n-1
dx nx
(iii)
dcotx 2
= -cosec X
dx

Let us take u = x" and v = cotx

. du_ dxn

—_ o n-1
4= ax T dx

=nx

. dv _ dcotx

2
V=——= = -Cosec:x
dx dx

Putting the above obtained values in the formula :-
(uv) =u'v +uv
(X" cotx)’ = nx™1x cotx + x"x -cosec?x

= nx"1cotx - x"cosec?x



= x" (nxlcotx - cosec?x)

Ans) x" (nxlcotx - cosec?x)

Q. 5. Differentiate:

x3 sec x

Answer : To find: Differentiation of x® sec x

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

(i)
dx" n-1
dx = nx
(iii)
dsecx
= secX tanx
dx

Let us take u = x3 and v = sec x

. du dx?

- 2
4= dx T dx

= 3x

., dv dsecx

V=—= = secx tanx
dx dx

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

(x3 sec x)’ = 3x?x secx + x3x secx tanx

= 3x2?secx + x3secx tanx

= x?secx(3 + X tanx)

Ans) x?secx(3 + x tanx)

Q. 6. Differentiate:

(x? + 3x + 1) sin x



Answer : To find: Differentiation of (x?2 + 3x + 1) sin x

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

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

Let ustake u=x2+ 3x + 1 and v = sin X

. du_d(x*+3x+1)
T dx dx

u =2X+ 3

. dv _ dsinx
VEOx T Tdx

= COSX

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

[(x? + 3x + 1) sin X]' = (2x + 3) x sinx + (x? + 3x + 1) X cosX
= sinx (2x + 3) + cosx (X% + 3x + 1)

Ans) (2x + 3) sinx + (x* + 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)
(if)

dx"

A n-1
dx Nx



(iii)
dtanx

_ 2
o sec™ X

Let us take u = x* and v = tan X

. du dx?

- 3
4= dx T dx

= 4x

. dv 3 dtanx
VEdx~ dx

= secZx

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? =3 + &)

Answer : To find: Differentiation of (3x — 5) (4x?> — 3 + &)

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

(ii)
dx" n-1
= NXx
(iii)
de®

—_ X
dx €

Letustake u=(3x—5)and v=(4x>-3 + &)



. d d(3x-5
u _ d(3x )=3

YT axT T dx
. dv  d(4x?-3+¢e¥) .
V=g dx = (8x + &)

Putting the above obtained values in the formula :-

(uv)' =u'v+uv'

[(3X — 5)(4x% — 3 + &¥)] = 3x(4x> — 3 + &¥) + (3Xx — 5)x(8x + &)
= 12x% — 9 + 3eX+ 24x2 + 3xeX — 40x - 5e*

= 36x2 + x(3e*— 40) — 9 - 2e*

Ans) 36x? + x(3e* — 40) — 9 - 2eX

Q. 9. Differentiate:

(X2 =4x +5) (x3-2)

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

"
dx

= nx"1

Letustake u= (x>—4x+5)andv=(x3-2)

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

u=a_ dx =2Xx-4
. dv  d(x3-2) ,
VEOxT T dx - X

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

(X2 = 4x+5) (x3=2)] = (2x — 4)x(x3 = 2) + (X* — 4x + 5)x(3x?)



= 2X* — 4X - 4x3 + 8 + 3x* — 12x3 + 15x?

= 5x4 - 16X + 15x%> — 4x + 8

Ans) 5x* - 16x3 + 15x> — 4x + 8

Q. 10. Differentiate:

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

Answer : To find: Differentiation of (x? + 2x — 3) (x> + 7x + 5)

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

(i)

Letustake u=(x?+2x—3)and v=(x?+7x +5)

. du _ d(x*+2x-3)

,odv d(x2+7 5
V=—= (X% + 7x + jJI=2}"-t+7"
dx dx

Putting the above obtained values in the formula :-

(uv) =u'v +uv

[(X2 +2x—3) (x> + 7x + 5)]

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

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

Ans) 4x3 + 27x? + 32x — 11

Q. 11. Differentiate:

(tan x + sec x) (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
dx

(iii)

dsecx
dx

(iv)

dcootx
dx

(V)

dcosecx
dx

= sec?x

= secx tanx

= -cosec?x

= -cosecx cotx

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

._du _d(tanx +secx)
T dx dx

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

. _dv _ d(cotx + cosecx)
T dx dx

W

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

Putting the above obtained values in the formula:-

(uv)' =u'v+uv

[(tan x + sec x) (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 (x3 cos x — 2% tan x)
Formula used: (i) (uv)' = u'v + uv' (Leibnitz or product rule)
(if)

d_}(” - nxn'l
dx

(iii)
dcosx

™ = =sInX

(iv)

d—E'x—a}‘cln::u a
dx g

(V)

dtanx
dx

= sec?x

Here we have two function (x 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



. d d(x?
u_d0d)

_ 2
“dx . dx F
- dv_ d(cosx) .
V=T T g = osinx

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

[x3 cosx] = 3x? x cosx + X3 x -sinx

= 3x%cosx - x3sinx

= X2 (3cosx — X sinx)

g’(x) = x? (3cosx — X sinx)

Applying product rule on h(x)

Let us take u = 2¥Xand v = tan X

. du_ d(2) -
T dx T Tdx <%

. dv d(tanx) )
VEAxT T ax T SsCX

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

[2¥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 egn. (i)

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

Ans) x? (3cosx — X sinx) - 2* (log2tanx + sec?x)



Exercise 28D

Q. 1. Differentiate
~X

X

Answer :

2}(
To find: Differentiation of ~

u)r uv-uv

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

v, =2
da*®
. oy
(ii) ax = a*loga
Letustake u=2*and v = x
_du_d{2x)_2x| 5
HEaxT Tdx <99
._dv_d(x}_l
T dx dx

Putting the above obtained values in the formula:-

(u)’ uv-uv

) = T where v #0 (Quotient rule)

]

(2”) _ 2%log2 x x-2x1

x (x)2
2%(xlog2 - 1)
2%(xlog2 -1
Ans) = (xlog )

)(2



Q. 2. Differentiate

logx
X

Answer :

log x
To find: Differentiation of g

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

dx

(if)

1
X

Let us take u = logx and v = x

. du_d(logx) 1

T dx~  dx X
_dv_de) _,
T dx - dx

Putting the above obtained values in the formula:-

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

L}

1
|Qg)( _i X}('lﬂg}(:’(l
x ) (%)2

1-logx
xz

1-logx
Ans) = ng




Q. 3. Differentiate

E}L

(1+x)

Answer :

To find: Differentiation of

(1+x)
uy  u'v-uv
Formula used: (i) (;) = where v #0 (Quotient rule)
de”
. _x
(ii) ax =e

Let us take u = e*and v = (1+x)
. du d(e¥)
U= —= =
dx dx

_dv_d(e)
T dx~ dx

X

Putting the above obtained values in the formula:-

W

uy’ uv-uv :
(): v where v #0 (Quotient rule)

( e* )r_e"x[lﬂc)-e"x 1

(1+x)/) (1+x)2

_ xe*
T (14%)2

xe*

AHS} = W



Q. 4. Differentiate

E}L

(1+x%)

Answer :

X

To find: Differentiation of m

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

de*
. _x
(i) dx =e

d n
(iii) d}; = nx"!

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

. du_ d(e)

e X
U= ax T Tdx

. dv_ d(1+x?)

Tdx~  dx 2X

W

Putting the above obtained values in the formula:-

W

uy’ uv-uv _
(): 2 where v #0 (Quotient rule)

e* ,_ e¥ x (1+x?)-e* x 2x
(1+x2)) ~ (1+x2)2

_e(x*-2x+1)
T T AP

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



e*(x-1)?

AHS) = m

Q. 5. Differentiate

2x% -4
3x* +7

Answer :

(2x2-4)

To find: Differentiation of m

' uv-uv _
;)= 72 where v #0 (Quotient rule)

Formula used: (i) (

dx"
i — n-1
(ii) o = X

Let ustake u=(2x2—4) and v = (3x? + 7)
- du _ d(2x?-4) _4
T dx dx X

dv  d(3x2+7)
=dx- T dx - o

U

v

Putting the above obtained values in the formula:-

W

uy’ uv-uv :
(): v where v #0 (Quotient rule)

(2x2-4) | 4x x (3x2+7) - (2x?-4) x 6x
[(3x2+?) - (3x2+7)2

_ 12x3 4+ 28x - 12x° + 24x
- (3x2+7)2




52X

= (3x2+7)2
A _ 52X
nS) = Gx2+7)2

Q. 6. Differentiate

"

x* +3x—1
X+2
Answer :
x2 +3x-1
To find: Differentiation of
X+ 2
Uy’ uv-uv
Formula used: (i) (;) =— where v #0 (Quotient rule)

dx"
w — n_l
(ii) I = X

Letustake u= (x> +3x—1)and v=(x + 2)

du d(x*+3x-1)

=a— dx =2x+ 3

ur

._dv_d(x+2) _1

VEOxT T dx

Putting the above obtained values in the formula:-
uy u'v-uv

(;)= 72 where v #0 (Quotient rule)

X2 +3x-1\  (2x+3)x (x+2)- (x®+3x-1) x 1
X+ 2 - (x + 2)2




2x2 4+ 7X+6-x%-3x+1
(x + 2)2

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

X2 +4x+7

Ar‘ls} = W

Q. 7. Differentiate

(x* 1)

(x* +Tx +1)

Answer :

(x2-1)

To find: Differentiation of C+7x+D)

uy  u'v-uv
Formula used: (i) (E) = where v #0 (Quotient rule)

dx"

i —_ n-1
(ii) I = X

Letustakeu=(x?—1)andv=(x?+7x + 1)

= axT Tax
. d d(xZ+7 1
y v (x=+7x+ }=2x+?

“dx dx

Putting the above obtained values in the formula:-

) = where v #0 (Quotient rule)

"u"2

(u)’ uv-uv



]

_2xx (x4 7x+1) - (x?-1) x (2x + 7)
- (x2+7x+1)2

e

+7x+1)

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

7X% +4x + 7
(X24+7x+1)2

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

Ans) =

Q. 8. Differentiate

2 —
SXT+6x+7
2
2x"+3x+4
Answer :

5x% + 6X + 7
Toﬁnd:Diﬁerentiationuf( * * )

2x2 4+ 3x + 4

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

dx"

®w — r-l_l
(ii) I = X

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

du  d(5x”+6x +7)

=a— dx =10x+ 6

U

dv _ d(2x* + 3x + 4)

=a— dx =4x + 3

W

Putting the above obtained values in the formula:-



U\ uv-uv :
(ﬂ: 72 where v #0 (Quotient rule)

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

20%3+30%%+40x+12x2+18x+24 -20x3-15x2-24x2-18x-28x-21

(2x2 + 33X + 4)2

3x24+12x+3
(2x% + 3x + 4)2

_ 3(x2+4x+ 1)
T (2x% + 3x + 4)2

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

Ans) =

Q. 9. Differentiate

X
22
(a”~+x7)
Answer :

To find: Differentiation of

X
(a2+x?)

uy uv-uv _
E): 2 where v #0 (Quotient rule)

Formula used: (i) (

dx"

i — n-1
(ii) I = X

Let us take u = (x) and v = (@2 + x?)

. du_ d(x)

U=x= dx -1



._dv_d(@+x?)

== ax 2X

W

Putting the above obtained values in the formula:-

U\ uv-uv :
(ﬂ: 72 where v #0 (Quotient rule)

]

1 x (a?4+x2) - (x) x (2x)
(a2+x2)°

G2

_at+x®-2x?
(a2+x2)°

EZ - }(2
(a2+x2)°

a - x?

Ans)= ——
(a2+x2)’
Q. 10. Differentiate

X—l

SIN X

Answer :

}(4
To find: Differentiation of ——
sinx

' u'v-uv _
E): 2 where v #0 (Quotient rule)

Formula used: (i) (

n




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

. du d(x*) .

UEax T Tdx -
_dv_ d(sinx) _

V=T T g = cosx

Putting the above obtained values in the formula:-

W

uy’ uv-uv :
(): v where v #0 (Quotient rule)

x4 r_ 4x3 x (sinx) - (x*) x (cosx)
[sinx - (sinx)?2
_ x?[4(sinx) - x(cosx)]
- (sinx)2
3 . _
Ans) = X [4(sinx) - x(cosx)]

(sinx)2
Q. 11. Differentiate

Ji Vs
N

Answer :
A1y
) . va+yx
To find: Differentiation of N
wy uv-uv
Formula used: (i) (;) =2 where v #0 (Quotient rule)

n
dx _ oy
X

(i) 5



Let us take u = (Va+vx) and v = (ya-vx)
. du _ d(\."E'F\."E)_ 1

4= a_ dx - 2\.&
P d"'u"_ d(\.a'\."'i) _ 1
VEIXT T dx 24/X

Putting the above obtained values in the formula:-

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

v
' i b4 (\."E'\.E) - (\."E'I‘\."E) » — i
[¥E+¥E _ 2\."? 2\,,."';
va-vx (JE-JE)E
fa 1 la 1
NE = ~Ne =
_2yx 2T 2T
= 2
(Va-vx)
Va

Q. 12. Differentiate

COSX

logx

Answer :

CosX

To find: Differentiation of
logx




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

v vZ
__ dcosx _
(ii) a = Sinx
. dlogx 1
(iii) I " x

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

. du_d[cosx)_ _
U= o= gy = sinx
. dv _d(logx) 1
VEWT T dx T X

Putting the above obtained values in the formula:-

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

) 1
+ -sinxX x (logx) - (cosx) x (—)

[Toax = o

_ -xsinx(logx) - (cosx)
X(logx)?

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

Ans) =

Q. 13. Differentiate

2cotx

Jx

Answer :

2cotx

VX

To find: Differentiation of




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

vl T W2
dcotx
Tl —_ 2
(ii) ay = “cosecx
dx"
L] — r-l_l
(iii) a = X
Let us take u = (2cotx) and v =
(Vx)
. du d(2cotx) 5
U= —= ——— = -2c0sec<x
dx dx
,_ dv_ d(v/x) 1
VEIXT Tdx 24/X

Putting the above obtained values in the formula:-

(u)' uv-uv

" 72 where v #0 (Quotient rule)

' 1
-2cosec?x x (VX) - (2cotx) x (m)
(VX)°

[x

lzcotx
v

-2xcosec?x - (cotx)
= 2
VX(Vx)

-2xcosec?x - cotx

Ans) = T

Q. 14. Differentiate

S X
(1+cosx)



Answer :

sinx

To find: Differentiation of ———
(1 + cosx)

u)’ uv-uv

Formula used:(i)(; =2 where v #0 (Quotient rule)

. dcosx
(ii) dax

= -sinx

___dsinx
(iii) a = COsX

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

. du _ d(sinx)
U= AT T dx

= COSX

. dv _ d(1+ cosx)
Tdx dx

\Y = =sinx

Putting the above obtained values in the formula:-

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

[ sinx r_ cosx X (1 + cosx) - (sinx) x (-sinx)
(1+cosx) |~ (1 4+ cosx)?2

cosx + cos?x + sin? x
(1 4+ cosx)?

cosx + 1
(1 4 cosx)2

1
= (1 + cosx)

Ans) = 1 4+ cosx



Q. 15. Differentiate

[ l+sinx
l—smnx
Answer :

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

1-sinx
uy  uv-uv _
;) =2 where v #0 (Quotient rule)

Formula used: (i) (

__dsinx
(ii) ax

= CO5X

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

. du _ d(1 + sinx)

U= = dax = COSX
._dv_d(1-sinx) _
V== ax = -COSX

Putting the above obtained values in the formula:-

" uv-uv _
(;)= 2 where v #0 (Quotient rule)

L}

[1 + sinx] _ €osX X (1-sinx) - (1 + sinx) x (-cosx)
1 -sinx (1-sinx)?

COSX - COSXSiNX 4+ COSX + COSXSinX
(1-sinx)2

2C0sX
(1-sinx)2

2C0sX

Ans) = (1-sinx)?



Q. 16. Differentiate

[l—CDSXJ
l+cosx

Answer :

) o 1 - cosx
To find: Differentiation of (—)

1 4+ cosx
uy u'v-uv

Formula used: (i) (;) =2 where v #0 (Quotient rule)
. dcosx _
(ii) g = Sinx

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

. du 3 d(1 - cosx)

U= —-= = sinx
dx dx

. _dv _d(1 + cosx)

= a— dx = -sInX

W

Putting the above obtained values in the formula:-

Uy’ uv-uv _
(;): 2 where v #0 (Quotient rule)

L}

1 -cosx ] _ sinx x (1 + cosx) - (1 -cosx) x (-sinx)
1+ cosx| ™~ (1 + cosx)2

sSinX 4+ sinXcosX + sinX - sinXcosx
(14 cosx)?

25inX
(1 4+ cosx)?

2sinx

Ans) = (14 cosx)?




Q. 17. Differentiate

[sinx—cmst

SINX +COSX

Answer :

Sinx - cosx
To find: Differentiation of ( )

sinx + cosx
Formula used: (i) G) = % where v #0 (Quotient rule)
(ii) dj:x = COsX
(iii) d?;x = -sinx

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

. du _ d(sinx - cosx)
=T dx

= (cosx + sinx)

. _dv _ d(sinx + cosx)

VEax T dx

= (cosx - sinx)

Putting the above obtained values in the formula:-

uy’ uv-uv _
(;) =7 where v #0 (Quotient rule)

L}

[sinx-cosx ] (cosx+sinx)x(sinx+cosx) - (sinx-cosx) x (cosx-sinx)
sinx4+cosx ] — (sinx+cosx)?

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

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




2(sin” X + cos? x)

sin? x4 cos? X +2sinXcosx

2
14 sin2x

Ans) = 1+ sin2x

Q. 18. Differentiate

",

[ secx —fanx J

secxXx +tanx

Answer :

secx - tanx )

To find: Differentiation of (
secx + tanx

' u'v-uv
Formula used: (i) (;) =—07 where v #0 (Quotient rule)

. dsecx 3 ¢

(ii) a = Secxtanx
dtanx

ww - 2

(iii) ax = SeCTX

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

. du_ d(secx - tanx)
=T dx

= (secx tanx - sec? x)

._dv _ d(secx +tanx)

== ™~ = (secx tanx + sec?x)

W

Putting the above obtained values in the formula:-

(u)' uv-uv
Vv

==y 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

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

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

_ (secx+tanx)[2secxtanx- 2sec” x ]
- (secx + tanx )2

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

2secx[tanx-secx]

Ans) = (secx + tanx )

Q. 19. Differentiate

W,

e* +sinx
1+logx
Answer :
e* 4+ sinx
To find: Differentiationof | ——
1+ logx
Uy’ uv-uv
Formula used: (i) (;) =2 where v #0 (Quotient rule)

. dsinx
(ii) dx

= COSX



. dlogx 1
(iii) I " x
de*

dx

=E}'C

(iv)

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

—_— —_ X
U= o= ax = (e* + cosx)

dv_d(1+logx) 1

T dx dx X

W

Putting the above obtained values in the formula:-

=~ where v #0 (Quotient rule)

(u)' uv-uv
Vv

(e* + cosx)x(1 + logx) - (e” + sinx)x (%)

e* + sinx r
1+ logx

(1+ logx)2

_ 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



u)r uv-uv

Formula used: (i) (; =—0z where v #0 (Quotient rule)

__dsinx

(ii) ax = COsX

___ dsecx _ ‘

(iii) a = secxtanx
de*

i - A

(iv) I = ©

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

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

Applying Product rule
(gh)'=g'h +gh’

Taking g = €*and h = sinx
= e*sinx + e*cosx

u’ = e*sinx + e*cosx

. _dv _ d(secx)

=—= = secx tanx
dx dx

W

Putting the above obtained values in the formula:-

(u)' uv-uv
Vv

==z where v #0 (Quotient rule)

]

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

(secx)?

e* sinx
secx

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




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

= [(e*sinxcosx + eXcos®x ) - (€* sinxcosx) x (tanx)]

[(e“sinxcusx + eXcos? X ) - (e"‘ sin? x)]
= (e*sinxcosx + eXcos? x - e* sin® x

= (e*sinxcosx + eXcos? X - e*sin® x

= e*sinxXcosx + e*cos2x

= e*(sinxcosx + cos2x)

Ans) = e*(sinxcosx + cos2x)

Q. 21. Differentiate

2* cotx
Jx
Answer :
_ o 2% cotx
To find: Differentiation of | ———
VX

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

dcot
i) 0 cosec?x
() —gx
dx"
mw - r-l_l
(iii) O = X
d X
(iv) % = a*loga

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



Let us take u = (2% cotx) and v = (yx)
._du_ d(2*cotx)

= ax T 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]

L dv_d(yx) 1
Tdx T dx T 2yx

Putting the above obtained values in the formula:-

W

Uy u'v-uv _
(): e where v #0 (Quotient rule)

' ) {zx [|gg 2 cotx - CDSECz}(]X\-’E] - {(2x cot}()x (L)}

[2”‘ cotx

VX

24X
(Vx)°

1
{2*[log 2 cotx - cosec®x]x X} - {(2"" cotx ) x (m)}

X



® - 2 vl x-1 (i)}
) {2*[log 2 cotx - cosec?x]x/x} [(2 cotx)x =

X

_ {x2*[log 2 cotx - cosec?x]} - [(2”'1 cotx)}

X \,."'E

{2%[xlog 2 cotx - xcosec?x]} - [(2""1 cotx)}
= 3
¥z

2x[xlog 2 cotx - xcosec2x|} - (2% cotx
o 21000 ) - (2" co)
w2

Q. 22. Differentiate

e*(x-1)
(x+1)
Answer :
*(x-1
To find: Differentiation of & (x-1)
(x+1)
Formula used: (i) G) =2 x;uv where v #0 (Quotient rule)
_de*
(ii) ax = ©
dx"

i = nx"!

(i) 5

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

. du_ dfeX(x-1)]
= ax T dx



Applying Product rule

(gh)' = g'h +gh’
Takingg=e*andh=x-1
[eX(x-1)] = e¥(x-1) + e* (1)
=e*¥(x-1) + eX

u’ = eXx

._dv_d(x+1) _1

VEOxT T dx

Putting the above obtained values in the formula:-
uy u'v-uv

(;)= 72 where v #0 (Quotient rule)

]

_ (@) (x+1)-[e*(x-D)I(1)
B (x+1)2

e*(x-1)
(x+1)

e*x?2 4 e¥x - e¥x + e¥
(x+1)2

e*x? + e*
(x+1)2

e}‘(xz + 1)
(x+1)2

e"‘(:-tc2 + 1)

ANS) = ~(x11)?

Q. 23. Differentiate

Xtan X

(secX +tanx)



Answer :

X tanx
(secx+tanx)

To find: Differentiation of

u)r uv-uv

Formula used: (i) (; =—0z where v #0 (Quotient rule)

. dsecx 3 ¢

(ii) a = Secxtanx
dtanx

ww - 2

(iii) ddnx = sec” X

R

(iii) O = X

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

. du_ d[x tanx]
AT dx

Applying Product rule for finding u’
(gh)' =g'h + gh’

Taking g = xand h = tanx

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

= tanx + xsec?x

u’ = tanx + xsec?x

. _dv _ d(secx + tanx)
T dx dx

Vv = secx tanx + sec?x

v = secx (tanx + secx)

Putting the above obtained values in the formula:-



u uv-uv :
(ﬂ: 72 where v #0 (Quotient rule)

X tanx " (tanx + xsec2x) (secx + tanx) - [x tanx][secx(tanx + sec x)]

[(secx+ta nx)l ~ (secx+tanx)?2

_ (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 +c¢
pxj +QX+T
Answer :
ax2+bx+c
To find: Differentiation of ———
PX<+qgX+r
' uv-uv
Formula used: (i) (;) =2 where v #0 (Quotient rule)
dx"
- - r-l_l
(ii) I = X

Let us take u = (ax®+bx+c) and v = (pxZ+qx+r)

. d dlax?
o du_ [ax +bx+c]=2ax+b
dx dx




. dv  d(pxZ+qgx+r)
Tdx dx =2Px+q

W

Putting the above obtained values in the formula:-

uy’ uv-uv _

(;) =~ where v #0 (Quotient rule)

[ax2+bx+c r_ (2ax + b) (px?+qx+r) - [ax?+bx+c][2px + q]
PXZ+ax+r| (pX2+qx+r)2

2apx>+2aqx?+2axr+bpx?+bgx+br-[2apx®+qax?+2bpx?+bgx+2pcx+cq]
(pXx2+qx+r)?

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

_ (ag-bp)x?+2(ra-pc)x+br-cp

Ans) (px2+qx+r)?

Q. 25. Differentiate

SIIX —XCOSX

XSINX +COSX

Answer :

(sinx-xcosx)

To find: Differentiation of -
(xsinx + cosx)

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

. dsinx
(ii) ax

= COSsX



_ dcosx _
(iii) a = Sinx

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

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

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

W

Applying Product rule for finding the term xsinx in v’
(ghy =gh +gn’

Taking g = xand h = sinx

[x sinx ] = (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)' uv-uv
Vv

==z where v #0 (Quotient rule)

]

(x sinx) (x sinx + cosx) - (sinx - x cosx)(x cosx)
- (xsinx + cosx)?2

(sinx-xcosx)
(xsinx + cosx)

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

x2 sin? x+xsinxcosx-xsinxcosx+x2cos? x)
(xsinx + cosx)?

x2(sin® x+ cos? x)
(xsinx + cosx)?

}(2

(xsinx + cosx)?

2

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

To find: Differentiation of cotx

u)r uv-uv

Formula used: (i) (; =—yz where v #0 (Quotient rule)

__dsinx
(ii) ax

= CO5X



_ dcosx _
(iii) a = 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:-

(u)r uv-uv
v

= where v #0 (Quotient rule)

cosX r_ (-sinx)(sinx)-(cosx)(cosx)
(sinx) - (sinx)2

- sin? x- cos? x

sin® x
-(sin® x+ cos? x)

sin® x
-1
sin? x

= -cosec?x
Ans).
-cosec?x

(i)
To find: Differentiation of secx

u)r uv-uv

Formula used: (i) (E =—0z where v #0 (Quotient rule)



dcosx

(ii) ax = -sinx

) 1
We can write secx as——
COSX

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

Putting the above obtained values in the formula:-

(u)' uv-uv
vV

==z where v #0 (Quotient rule)

( 1 )’_ (0)(cosx)-(1)(-sinx)

COSX (cosx)2

sinx
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

duv) _ p &, g &
dx dx dx



Formula used: i(sin nuj) = cos (nu) i[r"lu)
dx dx
Let us take y = sin 4x.

So, by using the above formula, we have

d, . 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 5x

Answer : To Find: Differentiation

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

diwv) E d_1.
dx v dx T u dx
d , d
Formula used: —(cos nu) = - sin (nu) d—[r‘m}.
X X

Let us take y = cosbx.

So, by using the above formula, we have
d : d .
EI:CDSEK]I = - sin(5x) x = (5x) = - 5sinbx.

Differentiation of y = cos bx is - 5sinbx

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

diww) du dw
—Q— =V_-+ u—_—
dx dx dx

Formula used: dil[tan nu) = sec? (nu). di(nu].
X X

Let us take y = tan3x

So, by using the above formula, we have

itarﬁx = 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

diwv) E d_1.
dx v dx T u dx
d . d d sl )
Formula used: <(cos nu) = - sin nu<(nu) and &£ = nx" 1
dx dx dx

Let us take y = cos x3

So, by using the above formula, we have
3 d

4 cos x3 = - sin(x?) x =(x3) = - 3x? sin(x°)
dx dx

Differentiation of y = cos x3 is - 3xZ sin(x3)



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)
dx

du dwv
=V —4+ u-—
dx dx

- n
Formula used: 2(cot® nu) = acot® 1(nu) x E(cot nu) x L(nu) and = = nx" "1
dx dx dx dx

Let us take y = cot?x

So, by using the above formula, we have

d - d cot: ds )
£ cot?x = 2cot(x) x =2 x == - 2cotx (cosec?x).
dx dx dx

Differentiation of y = cot?x is - 2cotx (cosec?x)

Q. 6. Differentiate the following with respect to x:
tans3x

Answer : To Find: Differentiation

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

d{w.w) du dw
—Q— =V _-+ u-—_—
dx dx dx

Formula used:

d . a ditan nu di{nu d x"
4 tan?nu) = atan® thux & )y AW g 4% gy - 1
dx dx dx dx

Let us take y = tan3x

So, by using the above formula, we have

d(tanx) _ ds 2
dftan®) o & = 3tanZx x (sec?x).

d B -
£ tan3x = 3tan?(x) x
dx X dx



Differentiation of y = tan®x 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

duv) _ p &, g &
dx dx dx

d t d d ="
Formula used: <(a") =" x <(at) and &£ = nx" !
X dx dx

Let us take y = g%
S0, by using the above formula, we have

d 2 %= d, 2 z
—e¥ =e¥ X —(x?) = 2xe*
. X7 = 2xe

Differentiation of y = g%° is 2xex”

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

cotx
c

Answer : To Find: Differentiation

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

dav) _ p &y g &
dx dx dx



Formula used: d—l[ e = e x — aﬂd d— = nx" "1
X

Let us take y = eot

So, by using the above formula, we have

2

d deotx
_Ecutx — Ecutx - -

e rosec
dx dx

X,

Differentiation of y = e s - gt cosecix

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

A SINX

Answer : To Find: Differentiation

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

diww) du dw
—Q— =V_-+ u—_—
dx dx dx

d . d d %0 -
Formula used: — w.,fsmn ) = 7= X glsinnu) x —(nu) and d—i =nx"" 1

2y =innu

Let us take y = /sinx

So, by using the above formula, we have

X { ) {) 2 cos
Ewsmvc sinx A 2\-'5_ x

4 ysinx =
dx

. . . 1
Differentiation of v = +/sinx |5 T COsX



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

diwv) du dw
dx v dx T u dx
d d
Formula used: Z(y") = ny" " 1x &
dx dx

Letustakey = (5 + ?x]a
So, by using the above formula, we have
5+ 7x)°=6(5+7x)° x (5 +7x) = 6(5 + 7x)°x 7 = 42(5 + 7x)°

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

duv) _ p &, g &
dx dx 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
ica - 4x)° = 4(3 - 4%)° x i{B -4x)=4(3 - 4x)° x (- 4) = - 16(3 - 4x)°

Differentiation of y = (3 - 4x)5is - 16(3 - 4x)°

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

Answer : To Find: Differentiation

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

diww) du dw
dx v dx Tu dx
d d
Formula used: Z(y") = ny" " 1x &
dx dx

Let us take y= (3x? - x + 1)¢
So, by using the above formula, we have

di:3x2-><+ 1)4=4(3x2-x+ 1)3 x di{BxZ-H 1) =4(3x% - x + 1)3 x (3 x 6x - 1)

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

Differentiation of y = (3x2 - x + 1)%is 4(3x% - x + 1)3(6x - 1)

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

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

du dwv
=V —4+ Uu-—
dx dx

diuwv)
dx




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

Let us take y= (ax? + bx + c)

So, by using the above formula, we have

di[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

diuv) E E
dx v dx +u dx
Formula used: i{y”} =ny" 1x dy
dx dx
1
Let us take y= ——— = (x?-x + 3) * 3

(x2-x+3)7

So, by using the above formula, we have

1
(x?—x+3)74

i[xz-x+3}'3:-3[x2-x+3)'4><[2x-1}:-3 (2x - 1)

—-3(2x-1)

Differentiation of y = (x* - x + 3) "% is 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)
dx

du dwv
=V —4+ u-—
dx dx

Formula used:i sin? (ax + b) =2 sin (ax + b) isiﬂ[ax + b) il{ax + b)

Let us take y = sin? (2x + 3)

So, by using above formula, we have

= sin? (2x + 3) = 2 sin (2x + 3) £sin(2x + 3) =(2x + 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?(x3)
Answer : To Find: Differentiation

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

diuwv)
dx

du dwv
=vV—4+ u-—-—
dx dx




Formula used: dil[cos.a nu) = acos? " 1nu di (cos nu) ;{nuj
X X

dx
Let us take y = cos?(x3)

So, by using the above formula, we have

i cos?(x3) = 2 cosx® ( - sin (x3))3x2 = - 6x? cos(x3)sin X3

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

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

Sl X

Answer : To Find: Differentiation

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

du dwv
=V —4+ Uu-—
dx dx

diuwv)
dx




d 1 d d, =
Formula used: —(y/sinua) = —— % —(sinu? —(u®
dxh sinua3) - - [sinu®) x dx[ )

/sinu?

Let us takey = flSiIlXB

So, by using the above formula, we have

d = d d, 3 1 7 3x*(cosx?)
— - 3 = W — 3 =) = W 3 3}( —
e VSINX® T 3 X alSIXT) X X)) = e X (cosxT) X 2xleosx)

24/ sinx?

3x% (cosx?)

Differentiation of y = 4/sin x3 IS

24/ sinx?

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

A X51N X

Answer : To Find: Differentiation

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

du dwv
=vV—4+ u-—-—
dx dx

diuwv)
dx




d d .
Formula used: d—h’usinu} = X E[usmu)
X k,

—
2y'usinu

Let us take y = m

S0, by using the above formula, we have

4d p . d , - 1 . __ (sinx + xcosx)
— = = —— X —I¥Xsinx) =——— X (sInX + XCos¥X)= —+« ——
dx XSmx 2y xsinx d:-.'{ ]I 24/ xsinx ( ) 24 xsinx

Differentiation of y = y/xsin x is St xcosx)

| T
24/ xsinx

Q. 20. 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)
dx

du dwv
=V —4+ u-—
dx dx

1

d d d
Formula used: —(,/cotyx) = X lcotvx). —(Vx)

2 1.,-" cot .,‘,-'f

Let us takey = | fcot\/;

So, by using the above formula, we have

1 5¢ d
4. = dxcot
dx cotvX 24fCOt /X
d 1 1 —sectyx
\,‘."E x o \,‘."E = —F7—= X [—SECE\,."E) == S
dx 24 cotyx

El.,."i
ax Afcot X



—_
—secyx

Differentiation of y = \/cot x IS —— 77—
44 xy cotyx

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

diuwv) du dw
— = V—+ u-—
dx dx dx

Let us take y = cos 3x sin 5x

So, by using the above formula, we have

d{cos3x)

X

d(sin5x}

d . .
= (cos 3x sin bx) = sin bx + cos 3x

sin5x ( - 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

diuwv)
dx

du dwv
=vV—4+ u-—-—
dx dx

Let us take y = sin x sin 2x

So, by using the above formula, we have

d(sin 2x) n Sinzxd{sinx] -

d . . . :
—(sinxsin 2x) = sinx = . :
dx X 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~jax +b)

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

Formula:

d{cosx)
dx

: disinx
= —sinx and % = COSX

d(vax+b 1 i
dvaxth) Iy (ax+b)zlxa
dx 2

According to the chain rule of differentiation

dy, _dy dz dw
XdX— az ~dw > ax

1 1
= — sin[sinw ax+b)xcosvax +b x 5 X (ax+b)Zxa

a 1
= —Esin(silnax+ b)xcosvax+bx(ax+b)z

Q. 24. Differentiate w.r.t x: e sin 3x

Answer : Lety = e sin 3x, z=e? and w = sin 3x

Formula:

d(e* d(sin x

ac) _ e* and asiny) _ COSX
dx dx

According to product rule of differentiation

dy, _ .. E dw
fdx—mxdx+z><dx

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



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

Q. 25. Differentiate w.r.t x: e¥* cos 2x

Answer : Lety = e cos 2x , z = e>* and w = cos 2x

Formula:

die* dicosx .

=) _ e* and dlcosx) _ _ sinx
dx dx

According to the product rule of differentiation

= [cos2x x (3 x e¥*)] + [e®* x (—25in2X) ]
= e** x [3 cos 2x — 2 5in 2x]

Q. 26. Differentiate w.r.t x: e cot 4x

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

Formula:

d(e* dicotx

A=) _ % and 22 _ _ osec?x
dx X

According to the product rule of differentiation

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

Q. 27. Differentiate w.r.t x: cos (x3. &%)
Answer : Lety=cos (x3.e9),z=x3. e, m=¢e*and w=x®

Formula:



die® dix? _ dicosx .
a) _ e",g= n xx™*!and 2€°¥ _ _ginx
dx dx dx

According to the product rule of differentiation

dm dw
dz —
/ ax WX e m X

= [x* % (e¥)] + [e* x (3x2)]
= e* x [x* + 3x7]
According to the chain rule of differentiation

dy, _dy dz
’zdx_dzxdx

= —sin(x® xe*) x {e* x [x® + 3x7]}
Q. 28. Differentiate w.r.t x: e*sinx+cosx)

AnSWEI’ Let y = e(xsinX+Cosx)

Formula :

die® disin x dicosx .

ae) _ e",gz cos X and dlcosx) _ —sinx
dx dx dx

According to the product rule of differentiation

dm dw d(cosx)
dz — WY
/ ax WX oM X e

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

According to the chain rule of differentiation

dy, _dy dz
XdX—dzxdx

— E{xsinx+cusx] % [XCDSX)

,Z=XSin X+ cos X, m=xandw =sin x



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

Answer :

e¥pa™

e¥—p X

Lety = JU=e¥ 4™ y=p¥—p™x

Formula :

d(e®) — ¥
dx

According to the quotient rule of differentiation

Ify =+
y_v

du dv
d}’ _VKE—UKE
'xd:{_ v2

B (e*—e X)) x(e*—e™) — (e¥*+e )X (e¥+e™¥)
o (ex _ E—K)Z

(ex _ e—x)z _ (ex + e—x)z

(ex _ e—x)z

(e¥—e™F + ef+e ™) (ef—eF— ef—e¥)

(ex _ E—x)z

(a?2—b?*=(a-b)(a+b))

_(2¢%)(-2¢7)
_ (ex _ E—x)z




_ —4

— (eX — e7%)2

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

i —a
c — &
2x —2x
c — g
Answer :
2H+ —ZK _ _
LCt‘y’ZEZK e_zx. U :sz+e ZK,V:EZX—E Ix
[ =] -
Formula:
die*
{ ]: X
dx

According to the quotient rule of differentiation
Ify =—
y = \%

du dv
d}’ _VKE—UKE
'xd:{_

v

(e2¥ —e™2X) x (2% — 2e72%) — (X + e72¥) X (22X + 2e7%X)
(EZx _ e—z:-:)z

z(ezx _E—Zx)z . z(ezx + e—Ex)E

(ezx _ E—EK)E

2 (E__Zx _pIX + alx + a2 ) (EZx _p X gdX_ o7IX )
(ezx — E—EK)Z

(a?—b?2=(a-b)@a+b)



2(2e%)(—2e7%)

[ezx _ e—zsz

—8

(ezx _ e—zsz

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

Answer :
1 1—x2
Lety= [12,u=1—-%x23 v=14+x2,z=""%
1+x2 1+x%
Formula :
d(x?)
— = 2%
dx

According to the quotient rule of differentiation
u

Ifz =—
\'%

du_ . dv
V)(dx dex

d —
zf'/dx - V2

C(1+ x?) X (—=2x) — (1 —x%) x (2x)
B (1 +x%)2

_ —2x —2x% — 2x + 2x°
B (1+x%)2

B —4x
T (1+x0)?



According to chain rule of differentiation

dy, _dy dz
'xdx_dzxdx

- 1
1 (1—::2)5‘1 [
2 1+x2 (1+x2)2

| ]
- L 1
_{1+x2]2_§

[ 17 3
—2xx (1—x3)2|x (1 +x%) 2

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

Answer :
z_..2 z_.2
Lety= |[2=X u=a%?-—x2% v=aZ+x?,z2 =
a®+x? a®+x?
Formula:
d(x?)
— = 2%
dx

According to the quotient rule of differentiation
u

Ifz =—
\%

du_ . dv
VX T U X dx

d —
zf'/dx - V2



(a? —|—x2) x (—2x) — (a%* - XE) X (2x)

(az + x2)2

—2xa? — 2x3® — 2xa? + 2x°
(1 +x%)2

3 —4xa’
(1+%%)2

According to the chain rule of differentiation

dy, _dy dz
'zdx_dzxdx

1

1 y (az—:{z)ﬁ_l % [—4X a® ]
a?+x? (aZ+x2)2

Ih-'l|

1
X|——=
[(a%+x7)7 2

. .-
—2xa’ x (a® —x?) 2| x (a? + x?) =

Q. 33. Differentiate w.r.t x:

l+smnx
l—sinx
Answer :
i . . 1+sin3
Lety = [X="X | =1+sinx,v=1-sinx, z=—22%
1-sinx 1—-sinx
Formula:
disin x
dsinx) _ COS X

dx



According to the quotient rule of differentiation
u

Ifz =—
\'4

du_ . dv
VKdX UXdX

dz; _
fdx N V2

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

COSX — Sinxcosx + cosx + sinxcosx
(1 — sinx)?

2Ccos8X

(1 —sinx)?2
According to the chain rule of differentiation

dy, _dy dz
de_dzxdx

1-sinx [{l—sinx]z]

_ 1
1 1+sinxyz 2cosx
EK e

- 1
COSX 1+sinxYy =
p 4

1 1

1
X :Lil
[ (1-sinx)” =

[ 17 2
cosx X (1 +sinx) 2| x (1—sinx) =

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

Answer :



e 1+e%
lety= [2* u=1+e*,v=1—¢g", z=
Y 1—eX ' 1—e¥
Formula:
de®)
dx o

According to the quotient rule of differentiation

u
Ifz =—
\%
du_  dv
dzz VX T UX gy
dx — V2
_(l—ex)x(ex) — (1+ &%) X (—e%)
B (1 —ex)2

¥ — EEx + g + EE}:
(1 - &2

B 2e*
N (1 — ex)2

According to chain rule of differentiation

dy, _dy dz
de_dzxdx

1
1 1+e¥yz 71 2e¥
B [E X (1—ex) l X [{1—92{)2]

= [e" x (1+ e")_g] x (1 - e")_f:



Q. 35. Differentiate w.r.t x:

i I
e 2% _X3

cosec2x

Answer :

Formula:

die® dx® _ d{cosecx
die”) _ EHJM = n xx™land d{cosecx)

ax ax i = —CosecxX cotx

According to the quotient rule of differentiation
-f — u
ity = v

du dv

d}’ _VKE—UXE
'zdx_ V2

_ (cosec2x) x (2e** +3x%) — (6™ +x%) X (—2 cosec 2x cot2x)

(cosec 2x)2

2e2¥ cosec 2x + 3x2 cosec2x + 2 e cosec 2% cot2x + 2x° cosec 2x cot2x

(cosec 2x)?

2e?* cosec 2x (1 + cot2x) + 3x% cosec2x( 1+ cot2x)

(cosec 2x)?

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

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

(cosec 2x)?

cQ X e X
14cot 2x)(2e¥ + 3x2

- (cosec 2x)1




= (1+cot2x)(2e* + 3x?)(sin2x)

Q. 36

. dy . .
Find & Wheny =sin \/smx +COS X

Answer :

Lety =sin(ysinx+ cosx ) . Z = 4/sinx + cosx

dicosx) 1X)

. disin s
Formula : = —sinx and {d—: COSX
. 4

divsinx+cosx 1 . i .
% =3 X (sinx + cosx)z~" X (cosx — sinx)

According to the chain rule of differentiation

dy, _dy dz
XdX—dzxdx

1 1
= cns(sin Vsinx + cos x) X 2 X (sinx + cosx)Z ' X (cosx — sinx)

1 1
= ms(sin Vsinx + cosx) X 3 % (sinx + cosx) 2 X (cosx — sinx)
Q. 37.

Find % When = e* log (sin 2x)

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

Formula:



die® dilogx 1 disinx
( ]=EH,M=—axldg=msx
dx dx X dx

According to the product rule of differentiation

dy, _ . E dw
’zdx_“xdx—i_zxdx

= [lﬂ'g [5111 2}1) by [:ex)] + [Ex %

® 2cos2X
sin 2x ]

2 cos2x

=e* X[l in 2x) +
e® X [log (sin 2x) <in 2x

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

l—x2~
1—:»;2

Q. 38.

Hnd.QE,VVhenjr:cns
dx

Answer :

1—x*

Lety=cos (1*+*), u=""% |v=

Formula :

z
dix=) — 2% and dicosx)

= —s8inx
dx ®

According to the quotient rule of differentiation

u
Ifz =-
\%

VKE—UKE

d _
zfdx - v2

C(1+ x?) X (—=2x) — (1 —x%) x (2x)
B (1 +x%)2




_ —2x —2x% — 2x + 2%°
B (1+x%)2

B —A4x
T (1+x0)?

According to the chain rule of differentiation

dy, _dy dz
’zdx_dzxdx

2 —4x

[=sin 3] > )
- S 14+x2 [{1+:-.'2]2

sz =]

1+x%
dy y :sin[ ,,]

. 1—-x~
Q. 39. Find 94X When
Answer :
z
Lety = u=14+x2v=1-—x2, =1
1—x2

dix?)

d
Formula : {S X)
dx

= 2x and

= CO08X

According to the quotient rule of differentiation




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

_Zx—2x3+2}{ + 2x3
B (1 +x%)2

_ 4x
B (1+ Xz)z

According to the chain rule of differentiation

dy, _dy dz
’zdx_dzxdx

[CDS 1+:-:2] x [ 4x ]
— 1—x* {1+x2)2
. ¥
dy SINX + X~
- ‘li__-' - 0@
. - -
Q. 40. Find dx \When cotiXx
Answer :
. z
Lety = X% 'y = sinx + x2, V =cot 2x
cot 2x
Formula:
d(sin x) — cos X’d{xn] —nxx™! and d{cotx)
dx dx dx

According to the quotient rule of differentiation

= —cosec ’x



_ (cot2x) x (cosx + 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)?

cot 2x (cosX + 2X) + 2 cosec?2x (sinx + x?)

(cosec 2x)%?

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

(cosec 2x)? (cosec 2x)?

2 (sinx +x°) cos2x (cosx + 2x)
B 1

Sin 2x ———
sin?2x

_ 2(sinx + x%) + cos2x sin2x (cosx + 2x)

Q. 41,
COSX —sInX dy

If y = — = ,show that —2 + y? +1=0
COSX +sINX dx

Answer :

1 5 i T_CDSX—SIIHX |

1 . COsSX +sinx

Formula:

d(sin 3 d(cos .

dsiny) _ cos x and dlcosx) _ —sinx

dx dx

According to the quotient rule of differentiation

Ify = ulv



du_ dv
'xdx_ 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)?

1 5 COSX —sIn X
yely=

)

COSX +sInX

dy
—~+y2+1=0
]+y+

HENCE PROVED.

Q. 42.

COSX +sinx dy 5
If y = , show that — =sec”

COSX —sInX

2
X+—|.
A4

Answer :

COSX +sinx , .
Let y = — ., Uu=cosx+sinx, V=cosx—sinx
COSX —sinX

Formula:;

disin x dicosx :

dsinx®) _ osxand 2% _ _ginx
dx dx

According to the quotient rule of differentiation



=
<
Il
I

du_ . dv
VXdX LleX

dy, _
'zdx_ V2

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

(cosx — sinx)?

(cosx —sinx)? + (cosx + sinx)?

(cosx — sinx)?

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

(cosx — sinx)?

_ 2(cos*x+sin® x)

(cosx — sinx)?

(1)

~ (cosx — sin ijf

(cos? x+sin?x) =1

1
" /cosx  sinx)Z
(% %)
1
- (msxms-’-}E” B 5111){511145“)2
1 1

1

cos?( x+-) [

cosacosb-sinasinb=cos (a+ b)]

_sec?(x+ E)

HENCE PROVED.



Q. 43.

_ v
vV = 1_X , prove that (1 —Xz)i +y=0
’ 1+x dx
Answer :
Lety = |22 u=1—x! v=1+xt, 2=

1+x! 1+l

Formula :
d(x!) .
dx =1

According to quotient rule of differentiation
u

Ifz =—
\%

du_ o dv
V)(dx UXdX

dzf(dx -

B (1+xHx (-1 — (1-xHx (D)
B (1+xh)2

v

o -1-xt-1 +x
(1+x")2

—2
- (1+x)2
According to the chain rule of differentiation

dy, _dy dz
’xdx_dzxdx



lx(l—xl)ﬁ_l “ -2 ]
2 1+4+xt (1+x1)2

jx(l—xl)_i x 1 ]
1 1+x (1+x1)2

{1 xt
] [{1+Yl)l

{1+tl]

(Muliplying and dividing by 1-x)

_ o
1 x ) lz] X —

=L (1+4x1)z (1-x)(1+x)
(12
1—x1)z 1 .y
- X {1+xl]§] % (1-x)(1+x) 1«2
Therefore

d
(1-x)=-y

dy
— Iy —
(1 x)dx+}f 0

HENCE PROVED

Q. 44.

secx —tanx dy .
y :\/ , show that — =secx(tanx +secx)
secx +tanx dx

Answer :

oo fsecx— tan x
. secX + tanx




1 sinx

1-sinx

1 SINX
COSX COSX

1+sinx

1-sinx

u=1l-sinx,v=1+sinx,z=——
1+sinx

d(sin :
Formula :$= COSs X

X

According to quotient rule of differentiation

_ (1 +5sinx) X (—cosx) — (1 —sinx) X (cosx)

(1 + sinx)?

—CD0SX — SINXCoSX — CcosSX + sinXcosx
(1 + sinx)?2

—2 cosx
"~ (1 +sinx)?

According to the chain rule of differentiation



1
_ E)( (1—sinx)5_l . [—ECGSX ]
2 1+sinx {1+sinx)2

1 1
(14sinx)” z

2
1+ﬁnx)z

1+sinx

_ 1 _z
= [msx X (1+ sinx)_ﬁ] X (1—sinx) zx (

(Multiplying and dividing by (1 + sinx)3 )

3 1 3 -
= [msx X (1+ sinx)E‘E] X (1 —sinx) z x (H;M)Z
3_t _2 _2
= [msx X (1+ sinx)E‘E] x (1—sinx) zx (1+sinx) =
2
= [cosx x (1 +sinx)!] x (1 —sin®x) 2
2
= [cosx x (1 +sinx)!] x (cos?x) =2
= [cosx x (1 + sinx)*] x (cosx) ™3

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

_1+4sinx

coslx



1 1+sinx

cosly cosly
1 sinx
=secX ( + K)
COSX COSX

=secX (secx + tanx)

HENCE PROVED



