NCERT Solutions for Class-XI Maths

Chapter-13 Exercise-Miscellaneous

NCERT Math Class 11

Find the derivative of the following functions from first principle:
(i) —x

(i) (%)™

(111) sin(x + 1)

(iv) cos [X - gj

(i) Let f(x)=-x. Accordingly, f(x+h)=—(x+h)
By first principle,
f’(x):limf(x+h)_f(x)

h—0 h

-1
(x+h)

(ii) Let £(x)=(-x)" =—— =1 Accordingly, f(x+h)=
X

By first principle,
f’(x)z limf(x +h)—f(x)

h—0 h

1] -1 (A1
= lim— - —
h—>0h| x+h (xﬂ
1 -1 1}
=lim— +—
h—»0h| x+h x
1——x+(x+h)}

h—0h | X(x+h)




(iii) Let f(x)=sin(x +1). Accordingly, f(x+h)=sin(x+h+1)
By first principle,

, . f(x+h)—f(x)
e

zllgr(l)%[sin(x +h+1)—sin(x +1)]

1 Xx+h+l+x+1). (x+h+1-x-1
= lim—| 2cos sin

h—0h 2 2

o1 2x+h+2). (h
= lim—| 2cos| ——— |sin| —

h—0h 2 2

. (h

sin| —

. 2x+h+2 2
= lim| cos .

2 h

2

{Ash—)O:%—)O}

(iv) Let f(x)= cos(x —gj . Accordingly, f(x+h)= cos(x +h —gj

By first principle,
f' (x) = hmw

h—0



et T i
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h0h | 8 8
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Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r
and s are fixed non-zero constants and m and n are integers): (x + a)
Let f(x) =x + a. Accordingly, f(x +h)=x+h+a
By first principle,

f(x+h)-f
£(x) = fim L) = ()

h—0

_ . x+h+a—(x+a) . x+h+a-x-a
= lim = lim
h—0 h h—0 h

= lim—
h—0h

= liml
h—0

=1



S.
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Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r

and s are fixed non-zero constants and m and n are integers ):(px+q)(£+sj
X
Let f(x)z(px+q)(£+sj
X
f'(X)=(pX+q)[£+Sj +(£+SJ(pX+q)'
X X
_ AN
_(px+q)(rx +s) +(X +sj(p)

= (px +q)(—rx_2)+(§+sjp

o)

-
X X X
qr
=PS——
p 2

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r
and s are fixed non-zero constants and m and n are integers): (ax + b)(cx +d)*
Let f(x) = (ax + b)(cx + d)?

By product rule,
f'(x)z(ax+b)di(cx+d) (cx+d) d (aX+b)
X
d 2
:(ax+b)dx(c x? +2cdx +d ) (cx+d) (ax+b)

:(ax+b){di(czx) ; (2cdx) +—d2} +(cx +d) {—ax+ib}
X

dx
= (ax + b)(202X + 2cd) + (cx + d) a
. f'(x)=2c(ax+b)(cx +d)+a(cx + d)2
Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r

+b
cx+d

and s are fixed non-zero constants and m and n are integers):

ax+b
cx+d

Let f(x) =



(cx+d)d(ax+b)—(ax+b);(cx+d)

, dx X
f (X): (cx +d)?
_(ex+d)(a)—(ax+b)(c)

- (cx +d)?
acx +ad —acx —bc
- (cx +d)?
_ad-bc
 (ex+d)’

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

1+l
X
L
X

and s are fixed non-zero constants and m and n are integers):

1 x+1

1

+7

Let f(x)=—2=-2% :X+1,wherex¢0
l—l x-1 x-1

X X
By quotient rule

(x—l)i{(x#—l)—(x#—l)i{(x—l)

f'(x)= ,x#0,1
( ) (X—1)2

(x=1)x1-(x+1)x1

(x=1)

,x#0,1

Find the derivative of the following functions (it is to be understood that a.b,c,d,p,q,r

and s are fixed non-zero constants and m and n are integers): ————
ax” +bx+c

1

ax’ +bx +c¢

By quotient rule,

Let f(x) =



f’( ) (ax2 +bx +c)(§((l)—£{(ax2 +bx +c)
X )=
(ax2 +bx+c)2

(ax2 +bx + c)(O) —(2ax +b)

(ax2 +bx + 0)2
—(2ax+b)

(ax2 +bx + c)2

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

ax+b

px> +qx+r

and s are fixed non-zero constants and m and n are integers):
Letaf (X) =
By quotient rule

(px2 +qx+r)dci((aerb)—(axer)di(px2 +gx +r)

f’(x)z

(px2 +qx + r)2

- (ax2 +bx+c)><a—(ax+b)(2px+q)

2
(px2 +qx + r)
_ apx” +aqx + ar — 2apx” —aqx — 2bpx — bq
2
(px2 +qx + r)

B —apx” —2bpx +ar —bq

" f'(x)

(px2 X + r)2

Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r

2
. X" +gxX+r
and s are fixed non-zero constants and m and n are integers): %
ax +

_pxP+qx+r

Let f(x) <+b

By quotient rule,

d 2 ) d
b) & - L (ax+b
fI(X)_(aer )dx(px +qx+r) (px +qx+r)dx(ax+ )
(ax +b)’




10.

10.

11.

11.

12.

12.

(ax+b)(2px +q) - (px2 +gx + r)(a)
(ax +b)?

B 2apx”* +aqx + 2bpx + bq —apx” —aqgx —ar
(ax +b)’

B apx” + 2bpx + bq —ar
(ax +b)’

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

. a b
and s are fixed non-zero constants and m and n are integers): —-——-+cosx

Let f(x) =

-3 48] o
= a(xt) b (x2)+ = (cosx)
= ax(~4x7)=bx(-2x")+(-sinx)

_ 4a 2b .
_——5+—3—SIHX
X X

f'(x):—4—?+¥—sinx
X’ X

Find the derivative of the following functions (it is to be understood that a,b,c.d,p,q,r

and s are fixed non-zero constants and m and n are integers): 4+/x —2
Let f(x)=4x -2

£(x) =(;ix(4\/§—2) =i(4\/§)—i(2)

dx

1 1
=4i{X2J—O=4[lx2 IJ
dx 2

i)

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r
and s are fixed non-zero constants and m and n are integers): (ax +b)"

Let f(x) = (ax + b)"

By first principle



13.

13.

f'(x)=%(ax+b)“

= n(ax+5)"" L (ax +b)

n-1 d
= n(ax+b) |:di(aX)+&(b)}
= n(ax+b)n71(a+0)
~ £(x) =na (ax + b)™!

Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r
and s are fixed non-zero constants and m and n are integers): (ax +b)"(cx +d)™

Let f(x)=(ax+b)"(cx +d)™

f'(x)=(ax +b)" i(cx +d)™ +(cx +d)™ i(ax +b)"
dx dx

Now, let f (x)=(cx+d)"
fl(x+h)=(cx+ch+d)m

f1 (X+h)—f1 (x)
h—0 h

f (x)=lim

(ex+ch+d)" —(cx +d)™
h—0 h

=lim

=(cx +d)™lim 1 (1+ ch ] —1}
h—0hH

cx+d

h>0f cx+d) 2 (cx+d)?

i B 22
— (cx+d)™lim l{n(m"h ,m(m=1) () +...}1]

I ~1)c’h’ o
=(cx+d)"lim 1|_mch + m(m-1)e —— +...( Terms containing higher degrees of
bo0h| (ex+d)  2(ex+d)

h)]

=(cx +d)"lim { i +m(m—1)c2h+ }
h—>0(

cx+d)  2(cx+d)’



14.

14.

15.

:(cx+d)m[ e +o}
cx+d

_ me(cx+d)”
B (cx + d)

=mc(cx +d)™

di(cx +d)™ =me(cx +d)™"
X

Similarly, di(ax +b)" =na(ax +b)""
X

Therefore, from (1), (2), and (3), we obtain
f'(x) =(ax+b)" {mc(cx +d)™! } +(cx+d)™ {na(ax + b)“_l}

=(ax+b)" ' (cx +d)™" [mc(ax +b)+na(cx + d)]

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r
and s are fixed non-zero constants and m and n are integers): sin (x+a)
Let f(x) = sin (x + a), accordingly f(x + h) =sin (x + h + a)
By first principle,

f h)-f
f'(x)= limM

h—0

= lim%[sin(x +h+a)—sin(x +a):|

h—0

1l x+h+a+x+a). (x+h+a—-x-a
= lim—| 2cos| —— [sin| ——M

h—>0h_ 2 2

. (h
o 1[. (2x+h+2a) . (hY] .. 2x+h+2a) .. Sm[z]
= lim—| 2cos| ——— |[sin| — | |=limcos| ——— [xlim
h>0h| 2 2 h—0 2 h—0 h

2

_ [2X+O+2aj
= CcoS T x1

=cos (x+a)

Find the derivative of the following functions (it is to be understood that a,b,c.d,p,q,r

and s are fixed non-zero constants and m and n are integers): cosecxcotx



15.

Let f (x) = cosecxcotx
By product rule,

f'(x) = cosecx(cotx) + cotx(cosecx)
Let f (x)=cotx . Accordingly, f (x+h)=cot(x+h)

By first principle,
f (x+h)—fl (x)

0=l

_ 1imcot(x +h)—cotx
h—0 h

1 COS(X+h)_cosx
h—0h sin(x+h) sinx

1 _sinxcos(x + h) —cosxsin(x +h)
 h>0h | sinxsin(x + h)

l_sin(x—x—h)}

h>0h | sinxsin (x+h)

1 . 1| sin(-h)
e & B

sinx h-0h| sin(x +h)

—1 . sinh [ .. 1
=——:| lim lim—

sinx \h>0 h J{ h-0sin(x +h)

_ ! - !
© sinx sin(x +0)

-1
sin2x

=—cosec’x

. (cotx) =—cosec’x

Now, let f, (x)=cosecx. Accordingly, £ (x+h)=cosec(x+h)
By first principle,

f (X+h)—f2 (x)

L) =

| | 1 1
- %E%E[cosec(x +h)—cosecx:| = klg%HLin(x ) - sinx}

From (1), (2), and (3), we obtain

10



16.

16.

1] sinx — sin(x +h)
=lim—
sinxsin(x + h)

[ x+x+h). (x—x-h
2cos sin
1 o1 2 2

sinx h—0h sin(x +h)

i 2x+h) . (-h
2cos| —— [sin| —
1 i 1 2 2

sinx h—0h sin(x+h)

: (h) [2X+hj
—Sm| — | COS
Lo 2) 2

~ sinx b9 (h) sin(x +h)

(2X+h)
0S

. 2

- lim

2
h) h—0 sin(x+h)

()
S
-1 2

=——-lim
sinx h—0
&
2x+0
CcOs
R [ 2

© sinx sin(x +0)

—1 cosx

sinx sinx
= —CO0SECX - Cotx

. (cosecx) =—cosecx - cotx

f'(x) = cosecx(—cosec2 x) + cotx (—cosecxcotx )

= —COSGCBX - CO'[ZXCOSGCX

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

. COSX
and s are fixed non-zero constants and m and n are integers): -
1+sinx
COSX
Let f(x) = -
1+sinx

By quotient rule

(1+sinx);x(cosx)—cosxfx(l+sinx)

f’(x)z

(1+sinx)2
11



(1+sinx)(—sinx)—(cosx)(cosx) _ —sinx —sin’ x —cos® x

(1+SiIlX)2 (1+sinx)2

. .2 2 .
—smx—(sm X +cos x) —sinx—1

(1+sin x)2 (1+sin x)2
~ (1+sinx)
(1+Sil’lX)2

f’(x)z—

1
(1+sinx)

17. Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r

. Sinx + cosx

and s are fixed non-zero constants and m and n are integers): —————

sinx — cosx
sinX + cosx
17. Let f(x)=————
sinx — cosx

By quotient rule,

(sinx — cosx)di(sinx +cosx ) —(sinx + cosx);x(sinx —COsX )

f'(x)=
(X) (sinx —cosx)’

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

(sinx —cosx)’

_ —(sinx — cosx)’ — (sinx + cosx)’

(sinx —cosx)*

—[sin 2X + cos’x — 28inXcosX + Sin’x + cos°X + 2sinxcosx}

(sinx —cosx)*
—[1+1]
- (sinx — cosx)’
B -2

- (sinx — cosx)’

18. Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

and s are fixed non-zero constants and m and n are integers): seex—1

secx +1
18. Let f(x) = X1
secx +1

12



1
-1
1 L1 lHoosx
COS X
By quotient rule,

(1+cosx)di(l—cosx)—(l—cosx)ci((1+cosx)

f’(x):

3 (1+cosx)(sinx)—(1—cosx)(—sinx) _ SInX +COSXSINX +SiN X —SINX COSX

(1+ cosx)2

(1+cosx)2 (1+cosx)2
_ 2sinx 2sinx :2tanxsecx
(1+c0sx)2 COSzX(l-i- 1 jz (secx+l)2
CcOoSX

, 2tan xsecx
r(x)= SoRXSeCX

(secx + 1)2

19. Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r
and s are fixed non-zero constants and m and n are integers): sin"x

19. Let y=sin"x.
Accordingly, for n=1,y =sinx.

dy .d .
.. —— = COSX, 1.€., — SINX = COSX
dx dx

For n=2,y =sin’x.

ﬂ = i (sinxsinx)
dx dx

= (sinx) sinx + sinx(sinx)
= COSXSINX + SINXCOSX
= 28INXCOSX

[By Leibnitz product rule]

For n=3,y=sin’x.

j—y: i(sinxsin2x)
x dx
= (sinx) sin’x + sinx (sin2 x)v [ By Leibnitz product rule]

13



20.

20.

= cosxsin’x + sinx (2sinxcosx) [ Using (1) ]

= cosxsin’x + 2sin’xcosx

=3sin’xcosx
d,. . (ne

We assert that —(sm“x) = nsin Vxcosx
dx

Let our assertion be true for n=k .

. d,. (ke

1.€., —(smkx) = ksm(k 1)xcosx

dx
Consider

d .kl
—(sin" "' x
S (sin*"x)
d/ . .y
= —(sinxsin" x
| )
= (sinx) sin*x + sinx (sinkx) [By Leibnitz product rule]

. . . (k-1
= cosxsmkx + S1Inx (kSll’l( )XCOSX)

= cosxsin*x + ksin*xcosx
=(k+ l)sinkxcosx
Thus, our assertion is true for n=k +1.

Hence, by mathematical induction, di(sin“x) = nsin"Vxcosx
X

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

. a+Dbsinx
and s are fixed non-zero constants and m and n are integers): —————
c+dcosx
a+bsinx
Let f(x) = —————
c+dcosx

By quotient rule,

(c+dcosx)di(a+bsinx)—(a +bsinx)di(c+dcosx)

' (X): (chdcosx)2

(c+dcosx)(bcosx)—(a+bsinx)(—dsinx)

(c+dcos x)2

, , . 2 2
_ cbeosx +bdcos’x +adsinx +bdsin’x _ becosx +adsinx +bd(cos X +5in X)

(c+dcosx)2 (c+dcosx)2

14



21.

21.

, bccosx +adsinx +bd
f (x =

(c+ dcosx)2

Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r

. sin(x +a
and s are fixed non-zero constants and m and n are integers): M
COSX
sin(x+a
Let £(x)=Smx+2)
COSX

By quotient rule,

dr. . d
cosxd—[sm(x + a):l —sin(x + a)d—cosx

f'(x)= X X

COSZX

dr. . .
cosxd—x[sm(x + a)} —sin(x +a)(—sinx)

f’(x)z

Let g(x)=sin(x+a). Accordingly, g(x+h)=sin(x+h+a)

0052X

By first principle,
g'(x)= limg(X +h)-g(x)

h—0 h

= hm—[sm X+h+ a) sin(x +a)
h—>0

1 Xx+h+a+x+a Xx+h+a—-x-a
=lim—| 2cos

h—0h

e | 2x +2a+ h
= hmﬂ 2co8| ——8 —

|
}

Sln()
ZlimCOSEWJ-Hm 2 {Ash—m:%—m}

=1 5)
? 2
=(cos 2x+ 2ajx1{lim% =1}

2 h—0 h

=cos(x +a)

From (i) and (ii), we obtain

15



22.

22.

23.

23.

24.

24.

_ cosx -cos(x +a)+sinxsin(x +a)

f'(x)—

- cos(x+a—x)

COSZX

COSZX

cosa

COSZX

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

and s are fixed non-zero constants and m and n are integers): x*(5sinx —3cosx)

Let f(x) = x*(5sinx —3cosx)

By product rule,

o ad | d/ .
f'(x)=x d—X(Ssmx—3cosx)+(53mx—3cosx)d—x(x )
=x4><[5%(sinx)—3%(cosx)}+(5sinx—3cosx)%(x4)

=x* |:5cosx —3(—sinx)1 +(5sinx —3cosx)(4x3)

f’(x) =x> [5xcosx +3xsinx + 20sin x —12cosx]

Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r
and s are fixed non-zero constants and m and n are integers ):(x2 +1)cosx

Let f(x)= (x2 + l)cosx

By product rule,

f'(x)= (x2 + 1)%(cosx) + cosx(%{(x2 + 1)

= (xz + 1)(—sinx) +cosx (2x)

= —x2sinx — sinx + 2Xcosx

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

and s are fixed non-zero constants and m and n are integers): (ax” +sinx)(p +qcosx)
Let f(x) = (ax* +sinx)(p + qcosx)
By product rule,

f’(x) =(ax2 +sinx)di(p+qcosx)+(p+qcosx)di(ax2 +sinx)
X X

= (ax2 + sinx)(—qsin x)+(p+qcosx)(2ax +cosx)

=~ P(x) = (ax? + sin x) (-q sin x) + (p + q cos x) (2ax + cos X)
16



25.

25.

Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r
and s are fixed non-zero constants and m and n are integers ):(x +cosx )(x — tanx)

Let f(x)=(x+cosx)(x — tanx)

By product rule,
: _ d _ d
f(x) _(X+COSX)dX(X tanx)+(x tanx)dx(x+cosx)
=(X+c0sx)[i(x)—i(tanx)}+(x—tanx)(l—sinx)
dx dx

=(x+ cosx)[l —ditanx} +(x —tanx ) (1-sinx )
X

Let g(x)=tanx. Accordingly, g(x+h)=tan(x+h)

By first principle,
R g(x+h)—g(x)
g(x) _}11133 h

L tan(x +h)— tanx
_hl—> h

1{ﬁn(x+h)__ﬁnx}

cos(x+h) cosx

. 1{sin(x+h)cosx—sinxcos(x+h)}
=1li

cos(x +h)cosx

L, 1[qu+h—xq

= lim—
cosx h-0h| cos(x+h)

1 1 sinh
= -lim—
cosx h-0h| cos(x +h)

1 . sinh ) 1
= | lim .| im
cosx (h—0 h h-0cos(x +h)

__ 1 1. 1
cosx  cos(x+0)
1

 cos’x

=sec’x

Therefore, from (i) and (ii), we obtain

f'(x)=(x+ cosx)(l—seczx) +(x —tanx ) (1 —sinx)

17



26.

26.

27.

27.

=(x+ cosx)(—tanzx) +(x —tanx )(1—sinx) ]

= —tanzx(x +c0sx ) +(x — tanx ) (1—sinx)

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

and s are fixed non-zero constants and m and n are integers): Ax+5sinx
3x +7cosx
Let f(x) = 4x +5sinx
3x +7cosx

By quotient rule,

(3x+ 7cosx)i(4x +5sinx) - (4x +5$inx)i(3x +7cosx)
f!(X): dx . dx
(3x+7cosx)

B (3x+7cosx)(4+5cosx)—(4x +5sinx)(3-7sinx)

- (3x+7cosx)2

_12x+15xcosx + 28cos x +35c08°Xx —12x + 28x sin x —15sin x +35sin’x

(3x + 7cosx)2

15xcosx +28cosx +28xsinx —15sinx + 35 (cos2 X + sin® X)

(3X + 7cosx)2

35+15xcosx +28cosx +28xsinx —15sin x
= 2
(3x+7cosx)

f'(x)

Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r

and s are fixed non-zero constants and m and n are integers):

XZCOS(TC)
_\4)

sinx

chOS(ZJ
Let f(x)=——2/

sinx
By quotient rule,

sinxi(x2 ) —x? i(sinx)

f’(x)zcos§~ dx dx

sin’x

7t | sinx - 2x — x*cosx
=CoS—-

sin’x



28.

28.

29.

29.

xcos§[2sinx - xcosx]

= —
Sin X
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

and s are fixed non-zero constants and m and n are integers): "
+tanx

X

Let f(x) =
1+tanx

By quotient rule,

(1+tanx)di(x)—xdi(1+tanx)

f'(x)= >
(1+tanx)

1+ tanx ) — xsec’x
( )

(1+tanx)2

1+ tan x — xsec’x

(1 a tanx)2

.'.f’(x):

Find the derivative of the following functions (it is to be understood that a,b,c,d,p,q,r
and s are fixed non-zero constants and m and n are integers): (x +secx )(x — tanx)

Let (%) =(x +secx )(x — tanx)

By product rule,

f'(x)=(x+secx)—(x —tanx )+ (x — tanx ) —(x + secx
dd dd
5% X

=(X+secx)[di(x)—itanx}+(x—tanx){(%(x)erisecx}

X dx X

=(x+ secx)[l - itanx} +(x - tanx){l + isecx}
dx dx

Let f (x)ztanx,f (x)=secx
Accordingly, f (x+h) tan(x +h) and fz(x+h):sec(x+h)

(fl(erh)—fl(x)J

h

rl{tan x+h tanxJ
m{tan X+h tanx}

f'( ) = lim

h—0
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_ 1 _sin(x+h) _ sinx
h—0h _cos(x +h) cosx

1 _sin(x +h)cosx —sinxcos(x +h)}

h>0h | cos(x +h)cosx

1] sin(x +h—x)
=lim—| ————— 1
h—0h _cos(x+h)cosx

1] sinh
=lim—| ——M—
h—0h | cos (X + h) COSX

. sinh ) 1
= lim— || im——Mm8M8M
h>0 h h-0cos(x +h)cosx

=1x

=sec’x

C082X

= —tanx = seczx
dx

fé(x)zhl'g{fz(“hz_fz()()j

_ lim[sec(x + h) —secx]

h

.1 1 1
=lim— -
h—0h cos(x+h) COSX

. 1| cosx—cos(x +h)
=lim—
h—>0h| cos(x +h)cosx
i .(x+x+hj .(X—X—h)
—2sin -sin
1 1 2 2
= lim—
cosx h—0h cos(x+h)
C . (2x+h) . (-h
=-2sin| —— |-sin| —
1 1 2 2
= -lim—
cosx h-0h cos(x +h)

(ii)

20



. (h
sin| —
. (2x+hj (2)
sin
2

h
2

cosx h—( cos(x +h)

sin E
. . (2x+h ) 2
limsin| ——— lim
h—0 2 h E
2

llliir(l)cos(x +h)

sinx -1

=8S€CX
COSX

d
= —secx = secxtanx (111)
dx
From (1), (i1), and (ii1), we obtain

f'(x)=(x+ secx)(l r sec2x) +(x —tanx ) (1 +secxtanx

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

and s are fixed non-zero constants and m and n are integers):

sin" x

X

Let f(x) = —
sin" x
By quotient rule,
sin"x—x —x—sin"x

f/ (X) — dXSinzn XdX

sin"x x1— x(nsin(“_l)x X i(sin x))
dx

sin?"x

sin"x —x (sin“‘lx cos x)

sin?"x

B sin"_lx(sin X —NX COS X)

sin?"x
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!
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My

sin X —NX COS X
sin™'x

f’(x):
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