10. Differentiation

Exercise 10A

1. Question

Differentiate each of the following w.r.t. x:
sin 4X

Answer

Formulae :

d , .
£ (sinx) = cosx

d Jama
'I{(kl‘{)zl{

Let,
Yy = sin 4X
and u = 4x

therefore, y = sin u

Differentiating above equation W.r.t. x,

d dv d
i o —i,-r-u ceeeeeeee.. BY chain rule
dx du dx
YV _ L (snw) .= (4%)
= - A SInu) ,.— X
dx du dx
=CcoSU.4 ..oonene. ( .. (sinx) = cosx &= (kx) = k)
dx ' dx
= Ccos4x .4
= 4 cos 4Xx

2. Question

Differentiate each of the following w.r.t. x:
COS 5X

Answer

Formulae :




: %o mles
7 (cosx) = — sinx

d
-E(kx)=k

Let,

Y = COS 5X

and u = 5x
therefore, y= cos u

Differentiating above equation w.r.t. x,

:—i - %_E ... By chain rule

g—i = % (casu).dix (5x)

= e BAEIME 8 i ( :: (cosx) = — sinx & i (kx) = k)
=-sin5x. 5

= - 5 sin 5x

3. Question

Differentiate each of the followin
tan 3x
Answer

Formulae :

d
— (tanx) = sec?x

. d . _n
'a(kx)a—-l{

Let,

y = tan 3X

and u = 3x
therefore, y= tan u

Differentiating above equation w.r.t. x,

.4y _ 9y du

= —= coveeennn. BY chain rule
dx du dx




dy d d

o (tanu}.ﬁ (3x)

2l 2 L4 — d -
= BOE"W .3 o ( dx(tanx)—sec x&dx(kx)—k)

— sec? 3x. 3

= 3 sec® 3x
4. Question

Differentiate each of the following w.r.t. x:

cos x>
Answer

Formulae :

d . .
g (cosx) = — sinx

i ny __ n—1
-dx(x ) =nx

vV = COS X CI08324

therefore, y= cos u

Differentiating above equation w.r.t. x,

dy = Ed—“ ceeeewnoe... BY chain rule

dx du dx

dy d d

3
v — = — {COSU).—/— (X
= —sginu .3x% e ( = (cosx) = — sinx & A (x")=n x“"')
. = = 1.

= - sin x3 . 3x%
= - 3x? sin x?

5. Question

Differentiate each of the following w.r.t. x:
cot?x

Answer

Formulae :



g
s (cotx) = — cosec?x

_i N n—-1
e (") =n.X

Let,
y = cot? X
and u = cot x

therefore, y= u?

Differentiating above equation w.r.t. x,

oy = d}’du wereeeann... BY chain rule
dx du dx
dy d ., d
> E — al' (U )a (COtX)
=2u.(—cosec?x) ... ( L (xX*)=nx""* & . (cotx) = — cosec®x )

2 cot x .(- cosec? x)

— - 2cot X . cosec? X

6. Question

Differentiate each of the fol

tanSx
Answer

Formulae :

-
B (tanx) = sec®x

d - L
* — (x") =nx" !
Let,
y = tan> x
and u = tan x

therefore, y= u3

Differentiating above equation w.r.t. X,

S — = — — ............ By chain rule



dy d , d

L] a = @ (u?‘).& (taHX)

d L d

=3 0° .86C*X .« ( — (x")=n.x"1 & — (tanx) = seczx)
dx dx

= 3 tan? x .(sec? x)

= 3 tan® x . sec? x

7. Question

Differentiate each of the following w.r.t. x:

Formulae :

Zx

d
e (cotx) = — cosec

class24

therefore, y= cot u

Differentiating above equation w.r.t. X,

S — = — — ............ By chain rule
dx du dx
dy d d
- E = E (Cﬂtll).& ﬁ)
- i L o 2 _ — ) _ &
= — €05eC?U .5 = v ( ~. (cotx) = —cosec’x & — (Vx) = zﬁ)
= — c::n:‘-;e.c%’ii
2VX
~1 /5
_Zﬁ cosec X

8. Question

Differentiate each of the following w.r.t. x:



Jtan x

Answer

Formulae :

and u = tan x
therefore, y = Vvu

Differentiating above equation w.r.t. X,

s = = = — _........ By chain rule

/ clas§24

Fd L
&dx(tanx) sec-Xx

sec’x
B 2\/tanx

9. Question

Differentiate each of the following w.r.t. x:

(5 + 7x)°
Answer

Formulae :

.. - -1
(x*) = n.x"
d
= KX) =K

-i(k)=0



d du dv
= (u+v) = =% =
Let,
y = (5+4+7x)°

and u = (5+7x)

therefore, y = u®

Differentiating above equation w.r.t. X,

ji’ - :z_::: oo By chain rule

-[di—i: = -&c—ll; uﬁ).-:; (5+ 7x)

=6.(W? (= (5) + = (7%)) oo (+L @ =nxtad (utv) =24 &)
= 6. (5+7%)°. (0+7) .oocvvn... ( i (k)=0& i (kx) = 1{)

= 42, (5+7x)>

10. Question

Differentiate each of the t

(3 - 4x )>

Answer

Formulae :

.i ny n-—1
dx(x)—n.x

d
.E (kH)EI{

d N
w= =N

d du dv
o Q) = —4 —
Let,
y = (3-4x)°

and u = (3-4x)

therefore, y = u®

Differentiating above equation w.r.t. X,



.Gy _dy du By chain rule

Cdx du'dx
d d d
E.Y a (us).-d—x- (3 — 4x)
=5.(W*. (£ (3) + = (—4%)) o LM =nx"t&
= 5. (3-4%)%. (04) oo (v 5= (K) = 0 & = (kx) =K)

= -20 (3-4x)*
11. Question

Differentiate each of the following w.r.t. x:

(2x?% - 3x +4)°
Answer

Formulae :

i my _ n—1
'dx(x J=n2x

d |
'E(k}{)=l{

d
'E(k)=0

d dv
E(U-I'V) E'l'a

Let,
y = (2x% - 3x + 4)°
and u = (2x<¢ — 3x + 4)

therefore, y = u?

Differentiating above equation w.r.t. X,

o P cvse-..... BY chain rule
dx du’'dx
dy d d

o (us)-— (2x* —3x + 4)

class24

=5 (a)" (i (2x%) + :—x (—3x) + = (4)-) ............ :

.9 oy n-1p 9 __HE
(-dx(x)—n.x &dx(u+v)—dx+dx



= 5. (2x% - 3x + 4)%. (4x-3+0) ............ . ( i (kX) =k & i (k) = U)

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

12. Question

Differentiate each of the following w.r.t. x:
(ax? + bx + ¢ )®

Answer

Formulae :

i ny __ n—1
-dx(x ) = ii.%

d - J—
-E (kX)—l{

d
¥ =0

d | _ du dv
'E (’LI+V)=E+ =
Let,

class24

y = (ax? + bx + c)®

and u = (ax? + bx + ¢)

therefore, y = u®

Differentiating above equation w.r.t. X,

%’ - :z_:: oo By chain rule

j—iz diu 5 % (ax*+bx +¢)

— 6. (5 @)+ = B0+ 2 (©)

=6.(ax*+bx +¢)° .% (ax*+bx+e) oo ( i (x") =n.x""* & ‘5; (u+v)= ":—: + :—_:

= 6. (ax?% + bx + ). (2ax+b+0) ............. ( i (kx) =k & % (k) = 0)

13. Question

Differentiate each of the following w.r.t. x:



1
(x* —3x +5)°

Answer

Formulae :

.i(i)_,‘_l
dx \x x2

d

g (x™) = n.x™1

+ = (kx) =Kk

+ = (K=0

-i (u+v) =§+ E
Let,

Y= X2 = 3x+5)3

class24

Let, u = (x%-3x+5)3

1

u

Therefore, y =

For u = (x%-3x+5)°
Let, v = (x2-3x+5)

Therefore, u = (v)3

1

Therefore, y = —
-

Differentiating above equation w.r.t. X,

_dy dy du dv

"= s s S By chain rule
dx du dv dx

dy d(l) . . a . —_
“ax T du ) g TS

Bt / d d d
=—1 .BVE.(a (x%) + = (—3x) + 3= (5))

_____________ (+L()=2.Lam=nytal@iv =242



-1

=——— 3(x*—3x+5)°%(2x—3+0)

(X2 -3x+5)°

(X*— 3%+ 5)*

—3(2x— 3)
(it=— 3K+ 5)°

14. Question

Differentiate each of the following w.r.t. x:

2 2
a —X
]
d +X

Answer

Formulae :

(2x— 3)

Differentiating above equation w.r.t. x,

Let,
ai_xz
Y= g+ x?
2 2
and g = —
- at4x"
.‘.y=ﬁ
, 9y _ dy du
o ™ g
dx du

... By chain rule

(f; (kx)=k&i (k)=0)

class24



= 2yu (aZ+x=)2 E v (v)=
1 (a2+x%)(-2x) — (a®-x%).(2%) q 9
= - : : " e n e n_l M —
o= ( e ) (& ™ =nx"tad (0

vaZ + x2 —a® —x%?— a* +x?
= . (2x)
2va? — x2 (a2 +x2)2

(a* +x* N2 s —2a?
B 2(a2 —x2)v/2° . (a2 + x2)2

—2ax

1
(a2 —x2)V/2 (a2 +x2)* 2

—2a’x
. (32 - xZ)i}‘Z .(az + KZ)?&.{Z

15. Question

Differentiate each of the fo

l+smnx
dl—sinx

Answer

class24

Formulae :

e 1 — sin?x = cos®x

d .
s (secx) = secx.tanx
2 (tanx) = sec?x

dx

Let,

1+ sinx
J1—sinx

Multiplying numerator and denominator by (1+4sin x),

1+sinx 1+ sinx
1 —sinx 1+ sinx

i. ((az+xﬁ),;—x(aﬂ_xz) - (Ez_xz)_%(az_l_xz)) ( d (u) _ ?._E(u) _u'%ix.(i.



(14 sinx)>
1 —sin“x

B Juwinx)ﬂ ________________ (1 - sinx = cos?x)

1 sinx
= +
COSX COSX

Yy = sec X + tan X

Differentiating above equation w.r.t. x,

.dy__ d .
-.dx-dx(secx nXx)

dy d d
o a(secx)+£ (tanx)

= secX.tanx + sec?x .. A0

= secX (tanx + secx)
16. Question
Differentiate each of the following w.r.t. x:
cosZx3

Answer

Formulae :

d .
g (cosx) = — sinx

d 2
* — (x™) =n.x" .
e /2 sSin X. COS X = sin 2X
Let,
v = cos? x>
and u = x3

therefore, y= cos? u

let, v = cos u



therefore, y= v<

Differentiating above equation w.r.t. x,

g —=— = —— ............. By chain rule

dy d d .,

E — V) (EUSU) E (X )
o el 2 .. 4 - -1 d T
=2v.(—sinu).3x* ... ( dx(x“)—n.x“ &dx (cosx) = smx)

— 2 cosu.sinu. 3x°

— sin2u.3x? ... . (v 2sinx.cosx = sin 2x)

— sin2x3.3x%

17. Question
Differentiate each of the following w.r.t. x:
sec’ (x%+1)
Answer

Formulae :

class24

d _
i (secx) = secx.ta

d
. = s n—1
- (x%) =n.x
Let,
y = sec® (x?+1)

and u = x%+1

3

therefore, y= sec” u

let, v = sec u

therefore, y= v3

Differentiating above equation w.r.t. x,

o e — ............ By chain rule
dx dv du dx

dy 3 d 2
e (v ) (secu) — (x + 1)

= e i ny — n—1 i - -
=3v" .(seculann) . 2% - ( = (X" ) =nx" " & dx (secx) = ser:x.tanx)



= 3sec’u.(secu.tanu). 2x
= 6x.sec?u .tanu
= 6x.sec?(x*+ 1) .tan(x* + 1)

18. Question

Differentiate each of the following w.r.t. x

\fcnsf‘ax

Answer

Formulae :

¢ :
s (cosx) = — sinx
d 1
- (VX) = r
d
. E (}G{) =
Let,

class24

y = VCOS 3X

and u = 3x

therefore, y = y/cosu

let, v = cos u

therefore, y = Vv

Differentiating above equation w.r.t. x,

d dv dv d :
g BN e _y = —u; vereereee. BY chain rule

dy

o el (\/_) (ms u)-—(Sx)
= s 3 (£ (V) = 22 (cosx) = —sinx & £ (o) =K)
B —3 Ssinu
~ 2 "Jcosu

—3 s5In3x

2 +Jcos3x



19. Question

Differentiate each of the following w.r.t. x:

3Jsin 2x
Answer

Formulae :

-
e (sinx) = cosx

i ny _ n-—1
-H(x)-mx

d
‘a(k}{)=k

Let,

y = Vsin2x
and u = 2x
therefore, y = Ysinu

let, v = sin u

therefore, y = Vv =

9y _ dy dv du
dx  dv du’dx
Oy @ , .40 O d
e T = — ). — =
it )'du (sin u).dx(ZX)
= iv‘zﬁ (cosu).2 .......... : ( _-:—x (x*)=n.x"" ,i (sinx) = cosx & i (kx) = k)
B 2 Cosu
T3 v2/3
2 cosu

2 (COS2x
3 (sin 2x)2/3

S—_—

20. Question

Differentiate each of the following w.r.t. x:



J l1+cotx
Answer

Formulae :

li - e 2
= (cotx) = — cosec*“x
d g 1

‘o (V) =25
d

*— (k=0

d
E(ﬂ'l'\f) E_I-E

Let,

— \f 1+ cotx

and u = 1+ cot x

therefore, y = Vu

Differentiating above equat

, dy _ dy du By
dx  du dx il
dy d ,d
1 d d i A —— d = Eh =
=z_ﬁ'(ﬁ(1)+'§:(mtx)) ............. ('E(ﬁ)_ &g (utv) = =4 dx)
: (0 X)
_ (0 — cosec?x) .
2v1 + cotx
=4 cosec’x
2 J1I+cotx

21. Question

Differentiate each of the following w.r.t. x

7 1
COSEC —=

Xﬂ
Answer

Formulae :



d
* — (cosecx) = — cosecx. cotx

_i ny n—1
-dx(x )=n.x

Let,
" 1
y = cosec” —
1
and = —

therefore, y= cosec? u

let, v = cosec u

therefore, y= v3

Differentiating above equation w.r.t. x,

~dy dy dv du
T dx dv dudx

............ By chain rule

= 3 cosec?u . (—CIDSEC u.cot ll) . (—21{-3)

1
= 3 cosec*u.cotu (2—
X

6 " 1 1
= E .cosecC (F) cot (E)

22. Question

Differentiate each of the following w.r.t. x:

sinx-
Answer

Formulae :

d pa e
o (sinx) = cosx



y = sinx3
and u = x°3

therefore, y = vsinu

let, v = sin u

therefore, y = Vv

Differentiating above equation w.r.t. x,

R WL i N By chain rule

class24

x1lg S — (sinx) = cosx)

1
~ 2v/sinu

.(cosu).3x°

3 cosx?
= —x;

Vsinx3
23. Question

Differentiate each of the following w.r.t. x:
Xsinx
Answer

Formulae :

g s
s (sinx) = cosx

.i (ﬁ) -211:



+ — (kx) =k

, i (u.v) = u.i (v) + V—i (u)

Let,

y = VX.sinx

and u = x. sin x

therefore, y = Vu

Differentiating above equation w.r.t. x,

dy = d—?d—u wereeennn... BY chain rule
dx du dx
dy d

s o= (\fﬁ)% (x.sin x)

dx

i (xi (sinx) + sinx.% (X))

Vi clrss24

: (2000 = k& 2 (sinx) = cosx)

= (x.(cosx) + Si

2y x.sinx

(X.cosx + sinx)

2VX.sinx
24. Question

Differentiate each of the following w.r.t. x:

Jeot vx

Formulae :

. —_ 2
= (cotx) = — cosec~x
a P

Let,



Andu =ﬁ

therefore, y = ycotu
let, v = cot u

therefore, y = Vv

Differentiating above equation w.r.t. x,

d | .
g/ = oo — — . — ............ By chain rule
dx dv du dx

d
"o = —'(\f_) (CUtUJ—(\f_)

dx
= 21_\/6 (— m::se«:zu).E—ih_'I
............. ( (J_) = & o (cutx) = — COSec )
1 | 1
= ZJcetu'(_ cosec u). ——=
1
= (= B
e (— cosec ‘ nb
— COoSec \i'_ .

25. Question

Differentiate each of the following w.r.t. x:
cot3x

Answer

Formulae :

2

d
e (cotx) = — cosec~x

i Y n-—1
-h(x)—mx

Let,

y = cot® x?

and u = x°



therefore, y= cot® u

let, v = cot u

therefore, y= v3

Differentiating above equation w.r.t. X,

ﬂy dy dv du
"dx  dv du dx

............ By chain rule

d d d
d—i = — (v ) (cotu) — (xz)
= 3v? .(— cosec’u).2x - ( s x*)=nx"1§& - (cotx) = — coseczx)
, _ N 1 : = (

= 3 cot®u .(— cosec®u). 2x
= — 6X.cot°u .cosecu

= — 6X.cot*(x*) . cosec?(x%)

26. Question

Differentiate each of the following w.r:

ces(sm\;’ax +b)

Answer

Formulae :

¢
" (cosx) = —sinx

d , .
e (sinx) = cosx

d du dv
®* — e g— R

dx (’Ll t 1?) dx T dx
Let,

y = cos(sinvax+b)

andu=ax+>b

therefore, y = COS(Sinﬁ)

IEt, V = ﬁ



therefore, y = cos(sinv)
let, w = sinv
therefore, y = cosw

Differentiating above equation w.r.t. x,

&y — 5 oW ﬁ E ceereen.... BY chain rule

dx dw dv du dx

g - di.r (cosw). div (smv) (J_) rm (ax + b)
= (- sinw).(cosv).(z—jﬁ) (% (ax) + % (b))
( i (cosx) = —sinx ,i (sinx) = msx,i (Vx) =§E & i (utv) = %+
" ﬂ')
dx

(— a.cosvax + b .
2vax + b '

27. Question

Differentiate each of the following w.r.t. x

qu-s ec(x3 +1)

Answer

Formulae :

d
* — (cosecx) = —cosec x.cotx




Let,

y = ,/cosec (x3+ 1)

andu=x°>+1

therefore, y = \f-CGSEC u
let, v = cosecu

therefore, y = VV

Differentiating above equation w.r.t. x,

............ By chain rule

dx dv du dx

dy d d _ d s
§ e ("ﬁ)ﬁ (cosec w.—— (x* +1)
1

= ——.(—cosecu. cotu).(% (x*)+ % (1))

e ('.' i (cosecx) =

_—
= ——— (—cose
2y/cosec u
- i e n—
. (I dx (xn) T n-x

1
- 2,/cosec(x3 + 1)

(—cosec(x®+ 1).cot(x® + 1)).(3x7)
—3x°

- .Jcosec(x3+ 1) .cot(x®*+ 1)

28. Question

Differentiate each of the following w.r.t. x:
Sin 5x COs 3x
Answer

Formulae :

» (2sina.cosb ) = sin(a + b) + sin(a—b)

N e B
= (sinx) = cosx




'i-(kx)=k

du dv
el

g
-E(u+v)—dx =

Let,

Y = Sin 5X. CcoS 3X

1
F= (2 sin 5x. cos 3x)

y = i (sin(5x + 3x) + sin(5x — 3x)) oo - (v (2sina.cosb ) = sin (a+ b) + sin(a — b))

y = % (sin(8x) + sin(2x))

Differentiating above equation w.r.t. x,

dy d /1 ‘
oF e (E (sin(8x) + sm(Zx)))
Ay 1re . .4
. 2(dmsmﬂz-:+ S

= —;-(BCGSBH-%— 2cos ;-

= 4 cos 8X + cos 2x

29. Question

Differentiate each of the following w.r.t. x:
sin 2x sin x

Answer

Formulae :

» (2sina.sinb ) = cos(a —b) — cos(a + b)

d .
o™ (cosx) = — sinXx
d
. Td.x (}U{) = k
d du dv
o DTN s
Let,

Y = sin Z2X. sin X



B | b=

y = = (2sin2x.sinx)

y = % (cos(2x —x) — cos(2x + X)) ... (~ (2sina.sinb) =cos(a—b)— cos(a+ b))
1

y=3 (cosx — cos 3x)

Differentiating above equation w.r.t. x,

d d /1
__y__(_ (cosx—cosBx))

Tdx dx\2
. Ars . S— B o ok
i 2(‘:,mct:ars:«: MCDSSX) ------------- ( = (u—v) = = dx)
1 . : d _—
3 2 1
= —s5i — —si
25n X zmnx

30. Question

Differentiate each of the folloy

COSs 4x COS 2x
Answer

Formulae :

e (2cosa.cosb) =cos(a+b)+ cos(a—Db)

- .
= (cosx) = —sinx
g
= E (kx) = k
d du dv
. (u+v) = E'I' =
Let,

Y = COS 4X. CO0s 2X

1 . |

y=135 (2 cos 4x.cos 2x)

§ = i (cos(4x + 2x) + cos(4x — 2X)) veeeee. . (~ (2cosa.cosb ) = cos(a+ b) + cos(a—Db))
1

y = > (cos 6x + cos 2x)



Differentiating above equation w.r.t. x,

d d /1
= _y - — ( E (CBS 6X + COoSs zx))

dx ~ dx
v _1(a 4 .4 _du, @
& = = z(dxc036x+ dxCDSZX) ( = DY = dx)
= ~(—65in6x — 25i02%) ... (¥ = (co5X) = —sinx & +- (kx) = k)

= -3 sln 6X — sin 2X
= - (3 sin 6x + sin 2x)
31. Question

Find d}"
dx

, when:

| ;

1+x° |
0]

1—-x"

1 =sin

Answer

Formulae :

class24

2tanx .
. —— = Sin2x
1+tan<x

1+tan~x o
’ = CO0S2X

1-tanZx

" P
s (sinx) = cosx

2 .
e (cosx) = — sinx

¢ 1+ tan’x = sec?x

Given,

(1 4x?
= sin
Y 1 —x<

Put x = tan a

Therefore, — - SECZq i, eg (1)

da

~ (1+tan®a
= sin| -
g 1 —tan‘a




1 +tan®x

y = sin (cos 2a) ............. ( = (COS 2}:)

1 =tan<x

Differentiating above equation w.r.t. a ,

% = E(sin(cos 2a))
= (ms(casZa))i(cos £ ) [ ( i (sinx) = CGSX)
= (cos(cos2a)).(—sin 23)_i . ) p— ( i— (cosx) = —-Sinx)

= (—2sin 2a).(cos(cos2a))

- —2( oAe )i(ccs(“mza)) ( ol i SR OT N . 2 sian)

1+tan<a 1—-tan<a 1 —-tan®x 1+tan®x

But, X = tan a

dy 2( 2X ) 1+xz)
da 1+x2 '\ " \1=x2

ﬂ B ( —4x ) ( (1 +x= . [ e 4

= =iy COS Yy 0 e q (2)
class24
dy = . . By ch

dx da dx

. Oy ( —4x ) (CDS (1"'}‘2 ) . fromeqg (1) & eq (2)
2 =) ) ) oy e

[ -4x 1+x2)) 1 n 2. 2

= (1 = ).(c:n::ss(l_mz Ty e (714 tan®x = sec”x)
B ( —4x ) ( (1+:4:E )) 1 (= %= tana)

o Wy COS S I ~{xx=tana

dy 4 (1 +x?
T dx (14x2)? O3\ 1=x2

32. Question

Find d}’ , when:
dx
Y = (sin X + x‘?)
cot2x

Answer



Formulae :

o 0y SoEihlaigh)
B (v)2

dx \wv

-

= (sinx) = cosx

e £ (cotx) = —cosecx
dx |

_i_ ™« g W n-1
e (x*)=nx
Given,

sinx + x*°
cot2x

y' —
Differentiating above eguation w.r.t. x ,

dy d (sinx+x2)

dx dx\ cot2x

catz.ﬁ.%{sinxq-xz ).... (sinx 5

N

cot2x.(cos2x +2x) = ). (— 2cosec® 2x)

;._‘_1_ : = _‘i ny _ 4 n—1 i . _ 2)
............ ( — (sinx) = cosx,— (x") = n.x""" & —— (cotx) = —cosec

B (cos2x+2x) (sinx+x°).(—2cosec”2x)

cot 2x (cot2x)?
(sinx +x?). (silf?)()
=tan2x.(cos2x + 2X ) + —————5—
sin‘x

2 (sinx +x2)

= tan 2x. (cos2x + 2x ) + :
co0s2 X

= tan 2x. (cos2x + 2x ) + 2sec®2x.(sinx + x*)

d
Ey = tan 2x.(cos 2x + 2x ) + 2sec®2x.(sinx + x* )

33. Question

-
|



COSX —SIn X d
If ¢ = ( _ }-, prove that e A Y% +1 =0.
(COSX +sIn x) dx
Answer

Formulae :

sinx

¢ = tan x
COSX
1—-tanx m

. = tan (——x)
1+tanx -+

d ——
e (tanx) = sec*x

d du dv
vis (=Y =—— —
d ; —
+ — (kx) =k
d
L () =0

e tan®x + 1 = sec?x

Given,

class24

(cosx —sinx)
(cosx + sinx)

y:

Dividing numerator and denominator by cosx,

(1-)

T (R
y= frm e (- oy = tam)
g ) s [P )

Differentiating above equation w.r.t. X,

— = tan (——x)

sec” (:-x).i(g-x) ( i (tanx) = fseczx)

sec” (I—.).(;x(:)—%(x))......-. . ( =~ (u-v)=5 ::)

3

=




= sec? (x+5).(0— 1) o (< () =k& = (K =0)

= —sec? (x +‘T-;-)

% = —sec” ('x + 9

Now,

% +yi+1= —secz(x+ g) - (tem2 (x+ g) + 1)

= —sec? (x +E) - (seat:2 (x +-E)) ------------- (- tan®x+ 1 = sec’x)
=0

% +y*+1=0

Hence Proved.

34. Question

Answer

Formulae :

sin X

= tanx

COSX

1+ tanx
[

ﬂ.
= tan(x+;)

1—-tanx
d | 3
e — (tanx) = 8eC"X

V

-— (u+v)—m1

clx
. a (kK) =k
d
" E (k) = {}
Given,

(cosx + sinx)
(cosx — sinx)

y_

:mg}assz-ﬂ



Dividing numerator and denominator by cosx,

(1+5)

" {2

Differentiating above equation w.r.t. x,

d d
Ey =& tﬂH(X-Fg)

Hence Proved.

Exercise 10B

1. Question

Differentiate each of the following w.r.t. x:
(i) *%

(i) @X

i ()"

Answer

(i) Let y = e z = 4x

d(e*)

Formula : - g%
dx

According to chain rule of differentiation



dy, _dy dz
fax= 3 " &

= (e**) x 4

= 4p*¥

(ii) Let y = e@X z = -5x

d(e™) _
=

Formula :

According to chain rule of differentiation

EJI'Z

dy, dy dz

fax = 3z % ax
= (%) x (-5)
= —5g™3X

(iii) Let vy =(‘_:.)3ﬂ=""t z = x?

d(e®) _
-

Formula :

dy /-y dy dz

dX = dz * dx
= ((e)*") x 3x2
= 3x2(e)*

2. Question

Differentiate each of the following w.r.t. x:

Answer

dx

(i) Let y =p%/x z = 2/x

X
Formula : die )=
dx

According to chain rule of differentiation

e

x dx")
" odx

ox 96N oy

=n xx°o1

class24



dy, dy dz
lax =35 * i

=(ezfx)x(%
___2 .

= erx

d(e*) oX d(x")

_ n—1
™ ¥ 3 =N XX

Formula :

According to chain rule of differentiation

3. Question

Differentiate each of the following w.r.t. x:
(i) etﬂtx

(ii) e—ﬁnl’x

(iii) e-.,,"sinx



Answer
(i) Let y =gt z = cotx

d[ex)_ x d(cotx) 2
dx_e' B = cosec™ X

Formula :

According to chain rule of differentiation

= (e°*™*) x (—cosec®x)
= — cosec?x efotx
(ii) Let y =g~ 5in2x z = _ gjn 2x

d(e™) « d(sinx)
=e, = COSX
dx dx

Formula :

According to chain rule of differentiation

= (—2 cos 2x) g~ *n2x

(iii) Let y =gVsinx z =

d(e™) « d(sinx)

Formula ; — —
= e, COSX

class24

2v/sinx

d dy dz
T @ &
| 1 ; 1 X
- (E smx) ¢ (E % (Siﬂ){) —0.5 o CDSX) - (.Eu‘smx) 5 ( CUSX)
COSX sinx
= e
2vsinx

4. Question

Differentiate each of the following w.r.t. x:
(i) tan (log x)

(ii) log (sec x)

(iii) log (sin (x/2))



Answer

(i) Let y =tan(log x) z = log X

. d(tanx) d(logx) 1
Formula : — gecey e
, — = /x

According to chain rule of differentiation

(sec?logx) X G)

sec? (logx)
X

(ii) Let y = log (sec x) z = sec X

 d(secx d(logx
Formula : (dx J—SECX Xtanx, Udf )— 1/}{

According to chain rule of differentiation

Yo~ 5*a

fax =Xz

(=) (e xtanfpy class24
SeCX

=fanx

(iii) Let v = log (sin (x/2)) z = sin (x/2)

. d(sin x) d(logx) 1
Formula : = COSX =

According to chain rule of differentiation

= (m)(cns (x/2) X %)

1
=3 X cot (x/2)

5. Question
Differentiate each of the following w.r.t. x:
(i)logs x

(if) 2~



(i) 3%~
Answer
() Lety = |og.x

logb d(logx) /
! | = IX
loga dx

Formula : log.b =

log x

Therefore y =
log3

According to chain rule of differentiation

N X(log3)

(i) Lety = 2% z = -x

Formula : = g% (]

class24

=(27%) x (log2)(-1)
=—2"*(log2)

(iii) Let y = 3%~2 z = x
Therefore Y = 32 wx 3%

d(a*)
dx

Formula :

= a* (log a)

According to chain rule of differentiation

= 9(3*) x (log3)
6. Question

Differentiate each of the following w.r.t. x:



1 A
(i) log[x +—
A

(ii) log (sin (3x))

(iii) log(x +\J’1+:{2 )

Answer
(i) Lety = log(x +~) 2 = X +-

Formula : d(logx) - d(x™)

, =n x x°1
dx X dx

According to chain rule of differentiation

dy, _dy dz
Jax = 37 % &
! X (1
— 1 —
X+E
L 3 class24
= 1
B X -1
CA\x(x2+1)
(ii) Let y = log (sin (3x)) z = sin (3x)
. d(sinx) dlogx) 1
Formula : = = COSX, gy /X

According to chain rule of differentiation

1
(siu (3x)) (s (I % %)

= 3 X cot (3x)

(i) Lety = Jog(x + V1 +x2) 2= x + V1 + X2

d(x™)
dx

d(logx)
dx

Formula : 1

=] X X"

1
o N
X

According to chain rule of differentiation



Vi+ X2+ X
V14 x2

1
B (x+n!1+x3

- (\/1 ilI— }:2)

7. Question

Differentiate each of the following w.r.t. x:

e VX logx

Answer

lety = Eﬁlﬂg}(r 7 = oViand.

d(e*) oX d(logx) ~

Formula : . =
dx dx X

According to product rule of differentiation

dy o E dw
/dx—wxdx‘i'zx*—dx
= [log (X) x(eﬁ)x—l ]+[ev?=x1]
2Vx X
log(x) 1
_ aVx i
eVEx [ 2 +x]
- xlog(x) 2
x[ 2X +2

8. Question

Differentiate each of the following w.r.t. x:

class24



logsin Vx° +1

Answer
Lety = Jogsiny1 + %2, Z = siny1 + x2
., d(sin x) d(logx) 1
Formula : = — =
dn COSX , & =

According to chain rule of differentiation

d}’/ _dy dz
dx ~ dz * dx
1 | 1
—-[Smm]x[cosdl-ihx?]x[ixmx 2 ¥l
= [coty/1 +x2]><[l:< : X X]
I V1+x2

9. Question

class24

Differentiate each of th

a?X gin 3x

Answer

Let v = e2X sin 3x, z = e?X and w = sin 3x

d(eX) - d(sin x)
2 = e* and e = COSX

Formula :

According to product rule of differentiation

| dz dw
dy/dx=wx'd—x+zx5

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

10. Question

Differentiate each of the following w.r.t. x:
e3X cos 2x

Answer

Let y = e3X cos 2x, z = e3*X and w = cos 2x



