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Miscellaneous Exercise

Question 1:

Find the derivative of the following functions from first principle:

(i) -x (i) (=x)7*
(iii) sin (x + 1) (iv) cos[x—%]
Answer 1:

(i) Let f(x) = —x. Accordingly, f(x+h)=—(x+h)

By first principle,

f'(x)=lim flpeslj=Eix)

h—0

L —(x+h)—(-x)
h-»} h
. —Xx—-h+x
=lim——
h-—»{) h

. —h
= [im—
h—10 h

=lim(-1)=-1

Iy 1)
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(i) Let f(x)‘:(—.’()—I:%:—_] . Accordingly, f(x+h)=(x+h)

By first principle,
f(x+h)-f(x)

f'(x)=lim

h—0

.. [ =1 [—1]
=lim— - —
b0 h| x+h \ x

1 -1 1
=lim— +—
h>0h| x+h X

I ——x+(x+h)]

=lim— :
o0 h| x(x+h)

=lim—
h>0h| x(x+h)

-

| —x+x+h:|

- h
=lim—| ———
b0 h| x(x+h)

=lim————
b0 x(x+h)
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(iii) Let f(x) = sin (x + 1). Accordingly, f(x+h)=sin(x+h+l)
By first principle,

f'(x)=Ilim flxerh) L)

el h

= !,'2‘].% sin(x+h+l)-sin(x+l)]

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

- -

o | 2x+h+2Y. [h
=lim—| 2cos| —— |sin| —
b0 hy 2 2
sin E
[2x+h+2]_‘ 2
2 [

= lim| cos

h—

. [h
sin| — N
2% 2 ( )
=|imcos(-\+7h+—}-lim 2 As h—>0:>|—1—>0}

h—>D h_, [h) i 2
‘ 2

2x+0+2 [ . sinx
=cos| ———— |1 lim =]

\ 2 ~x»>() x
=cos(x+1)

(iv) Let f(x)=cos(x—%). Accordingly, f(x+h)=cos[x+h—§)

By first principle,
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s ¥ b T
=lim— cos(x+h——)—cos[x——)
h=0 h | 8 8

(x+h— '+x—78t] Xx+h-

A

s
-X+
8

| ;
=lim—|-2sn
h—t) h

i ] ;
=lim—|-2sin

o o0 A

sin

1o | o2

2x+h-= i
4 |5in—
2 2

h=+0 h
| \
[ T\ ( h )
2x+h-= |sin| =
= lim| —sin 4 2
h—0 2 h
2
Y sin(g] :
=lim| =sin| ——* | |.lim = [Ash—»():——ﬂ)
h—0 2 h_ h 2
L ] (Ej
2x+0-2
=—Ssin 4 N
2

o{2-5)
=-sin| x -
8
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Question 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): (x + a)

Answer 2:

Let f(x) = x + a. Accordingly, f(x+h)=x+h+a

By first principle, Y
j"(.v:)=lim—f(\+ )=/ (%)
L kol h
. x+h+a—-x—-a
=lm—
h—0 h
, (h\
=lim| —
h-ali\hJ
=lim(1)

h—=0
=1
Question 3:

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

. . x
and s are fixed non-zero constants and m and n are integers): (p.\'+q)(—+sJ
X

Answer 3: Let/(x) =(p.\'+q‘)(,—\:+s]

'

( r c ,
j"(.\'):(px+q)| ,—+s} +[I—+s (px+q)
X \ X J
Pl S
=(px+q)(rx +5) +[,—+x I(p)
) )
\
! ) r
=(px- —-rx 1-(—+:
(px+q)(—rx ) I \Jp

-\ iz
:(p_\"&q)[-r—gj-r '—+s)p

\ X

_ZPr_gr P,

PS
X x X

=ps——5
x

www.tiwariacademy.com

A Free web support in education
—_—

5



www.tiwariacademy.in
www.tiwariacademy.in

Mathematics

www.tiwariacademy.in
(Chapter — 13) (Limits and Derivatives)
(Class XI)

Question 4:

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)

Answer 4:
Let  f(x)=(ax+b)(cx+d)

By product rule, ; N
P f'(x)=(ax+b) (: (ex+d) +(cx+d) (Z (ax+b)
ax dx

= (ax + b)i(c:.\': +2cdx+d” )+ (cx+ d)’ L (ax+5)
dx dx
.

=(a.\'+h)|i 5 (c:.\':)+ d (2cdx)+ a d:J+(cx+d):[ 7 ax + (/{ bJ
dx dx

dx dx dx
=(ax+ b)(z‘:l-\' + 2L‘d) + (C.\' +d’ )a

3

=2c(ax+b)(ex+d)+a(ex+d)
Question 5:
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): axth
Answer 5: ex+d
Let (x) = ax+b
7 (x) ex+d
(ex+d) 4 (ax+b)—(ax+b) : (ex+d)
f'(x)= dx  dx
. (ex+d)
_(ex+d)(a)-(ax+b)(c)
(ex+d)
_acx +ad - acx - bc
(ex+d)’
_ad-be
(C‘,\'+d):
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Question 6:

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
|

I=
X

Answer 6:
I x+1
1+
. x x x+1
Letf(x)= =—1_= , where x =0

By quotient rule,

(.\‘—I)(Z_(.\'+I)—(.\'+l)“/i(.\'—I)

(x=1)°
(x=1)(1) = (x+1)(
(x=1)
Sl il NG

(1)

=9

= — . x#0, 1
(1)

f'(x)=

xz01

|
)..\';tO. |
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Question 7:
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" +bx+c

Answer 7:

1
Let ‘ ” | = css—
/ (‘) ax’ +bx+c¢

By quotient rule,

> d d s
(} ax” +bx+ c) = (1)- 2 (ax' +bhx+c )

f(x)=

(ux‘\ +bx + ('):

(ax® +bx+c)(0)-(2ax+b)

(ax: +bhx+c )
- ( 2ax+ b)

( ax® +bx+c )

Question 8:

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

i . ax+b
and s are fixed non-zero constants and m and n are integers): -
Answer 8: px +qx+r

i ax+b
Let f/(x) = ——
pX +gx+r

By quotient rule,
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(" +gx+ r) rd; (ax +b)—(ax+b) d. (px* +qx+r)
f(x)= dx _dx
S (p.\': +gx+ r)-

(px? +q.\‘+r)(a)—(a.\' +b)(2px+q)

( pxt g +r )2

_apx’ +agx +ar —2apx’ - agx —2bpx — bgq

(px +qr+ r)2
_ —apx’ —2bpx +ar—bg
(p.\‘: +gx+r ):

Question 9:

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

. . ),t‘z +gx+r
and s are fixed non-zero constants and m and n are integers): ) S sk

Answer 9: ax+b

Letf(.\') _px tgx+tr

ax+b
By quotient rule,

(ax+b) ‘; (px* +qe+r)—(px’ +qr+r) ‘[{ (ax+b)
' dx

1 X
fix)= ( (ax+b)
(ax+b)(2px+q)- ( px’ +qr+ r)(a)
) (ax+b)
_ 2apx’ +aqx +2bpx + bq — apx® — agx — ar
B (ax+b)
. apx’® +2bpx + bg —ar

(ax+ b)2
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Question 10:
Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r

. i a
and s are fixed non-zero constants and m and n are integers): —;—-—5+C0sX
X" X

Answer 10:

b
Lct_/(.\')z(—:— —+COS X
¥ e

i d( a d( b d
X)=—| — | — |+—(COS X
/ ( ) (/.r(.\‘4 ) (/.\'(.1" J d.r( )
d d

= )b
U(./.\‘(‘ ) dx dx

5 . { d
=al-4x" )=-h(-2x 3 - 5 laa: X = nx"” " —(COS X )=— X
a(—4x7)=b (=217 )+(-sinx) [d‘_(\ )= nx 'md(h_(uosx) snnjl

(cosx)

-4a 2h .
=k ——=SINX
X X

Question 11:
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): 4\/;—2
Answer 11:

Let f(x)=4vx -2
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Question 12:

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)"
Answer 12:
Let f(x) = (ax+b)". Accordingly. f (x+h)={a(x+h)+b}" =(ax+ah+b)’
By first principle,
S (x+h)=1 (x)

(x)=lim———u-—"—
J'(x)=lim P

i (ax +ah+b )” ~(ax+b )”

h->0) h

(ax+b)’ (I -
e ax+b

h—lh h

(l+ ah ) _1
l.l.\':f'[’

=(ax+h)" lim-
(L ) .'yl..u h

ioqe [ -1 #
=(ax+b) hml l+n[ it )+"(" )[ i ) +iip=1
M | ax+b [2 ax+b |

(Using binomial theorem )

ol n(n—=1)a’*h’ R
=(ax+h) l|ml n( i )+ ( )¢ —+...(Terms containing higher degrees of /1)
R ax+hb Q(m‘+h)'

=(u,\'+b)h lim na +I7(”_l)(l:h+“‘
b0l (ax+b) [2(ax+b)

=(ax+b)’ [(M;hj - 0]

(ax+b)
(ax+b)

ah

J Gy

=na

= na(ax+b)""
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Question 13:

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)™
Answer 13: Let f(x)=(ax+b) (ex+d)"
f(x)=(ax+b) —(L(cx +d)" +(ex+d)" E'—(a.\’ +b) (1)
dx dx

Now. let f; (x) = (ex+d)"
Hi(x+h)=(cx+ch+d)"
fi(x+h)-fi(x)

h

(ex+ch+d) ~(ex+d)’
h

we 1], h Y
=(c.\‘+d) hml (l-f- il J -1
>0 fy ex+d

£ (x)=lim

=lim
Ji—

moge ;. -1 .lh:
=(cx+d) lllllll [I+ L +m(m ) (‘ ) +._.J—l]

i h|| T (ex+d) 2 (ex+d)

mch — m(m—1)c*h’

=(cx+d)" lim L ,
k| (ex+d)  2(ex+d)

[ mc +m(m—l)c:ll+m:|

((',\'+d) 2((,-,\'4-(/ )2

=(cx+d)” [ me- g 0}

ex+d

+...(Terms containing higher degrees of /1)

=(cx+d)" lim

a0

~me(ex+d)”
- (cx+d)

=me(cx+d)""

[39]

i(wr +d)" =me(ex+d)"” o
dx

)

Similarly. ;—I (ax+b)" = na(ax+b)"" w3
dx
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Therefore, from (1), (2), and (3), we obtain
I (x)=(ax+b)" {m('((.'.\‘+d i } +(ex+d)" {'7u(a,\‘+h)""'}

=(ax+b)"" (cx+d)"" [mc(a\‘ +b)+na(cx+ d)]
Question 14:
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)
Answer 14:
Let f(x)= sin(.\'+a), therefore  f(x+h)=sin(x+h+a)
By first principle,
f(x+h)-7(x)
h

S'(x)=1lim-

i sin(x+h+a)-sin(x+a)

h—) l‘l

e (x+h+a+x+a) . (x+h+a-x—a)
=lm—| 2cos sin
Jreat) /1 2 2
\

e

2 1 2x+2a+h) .
=lim—| 2cos — sin

h—l) 7

. | s
2x+2a+h |

2 ,](

= lim cos[
e

[ h
sin| —
= lim cos( Zxt2at thinr - : - {As h—0= i —> Ojl
o 2 ’_:u..| (ﬁl J 2
2)
(2x+2a . sinx
= cos| ]xl ’rllm = l}
\ 2 A\_.n X
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Question 15:

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): cosec x cot x

Answer 15:

Lot/ (x) = cosec xcot x

By product rule,
f'(x) = cosec x(cot x) +cot x(cosec x) (1)
Let f, (x) = cotx. Accordingly, f, (x+ /) = cot(x+h)

Silx+h)— fi(x)
h
—¥itn cot(x+h)—cotx
10 h
cos(x+#h) cosx
L sin(x+ /) sinx ]

By first principle,

S (x)=1lim

=lim
e

ol

=lhm— - -
h—0 b sinxsin(x+/#)

1| sin(x—x—h)
=lim - -
#=0 k| sinxsin(x+#h)

1 . 1| sin(—h)
= — dim—| ———
sinx o il sin(x+/7)
—1 _sin/f [ . 1
= — | him J lim —
sinx |\ #—o h =0 SN (_‘-+ ,’)
~1 I ]
= =il ] =
sin x [sm(x-&-())/

sin® x

1 [ sinxcos(x+ h)—cosxsin(x +I:)]

= —cosec-x

- (cotx) = —cosec’x (2
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Now, let f2(x) = cosec x. Accordingly, f, (x+/,) = cosec(x+h)
By first principle,

1, (x)= Iim—fz('Hh)- A(x)

hi=0

h : :
i | —liml l l
=lhlir(l’l—,[coscc(.wh)—cosccx] w0 bl sin(x+h) sinx
From (1), (2), and (3), we I [ sinx—sin(x+#h)
obtain =lim—| ——
>0 h | sinxsin(x+h)
[ (x+x+h)_. (x—x—h)
_cos| Isin|
| | \ 2 ) \ /
=——o0 I0VI| Im— -
sinx 0 h sin(x+h)
yo (2x+h) . -hY]
_cos| sin
i i L 2 2 J
=——-o>:AMJIm—
sinx 70 f sin(x+4)

. (h) (2x+h)
, ~sij | cos| R ‘
=— . !m) -/ - J

\
sin X ,,.[ (hY " sin(x+h)
2)
\ 2
o 2x+h)
B sin ;)—J cos .”
= dim —=.h T
sinx 70 l’[{\ n0 sin(x+h)
2)
[2.\'+0\
cos| ———
4 w220
=— | - =
siny  sin(x+0)
-1 cosx

SINX SinX

=-—cosecx.coty

~.(cosec x )' = —cosecy.cot ¥

-(3)
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f"(x) = cosec x(—cosec’x ) + cot x(—cosec xcot x)

1 2
=—COSeCc X —Col™ x cosec x

Question 16:

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): ———
Answer 16: I+sinx
Cos X
Let f(x)=——
| +sinx
; d d :
By quotient rule, (1+sin .\')—(cosx)-(cos.\')T(I +sinx)
ax

f(x)= dx :
) (1+sinx)

_ (I+sinx)(—sinx)—(cosx)(cosx)

(1+sinx)’

—sinx—sin® x—cos” x

(1+sinx)’
—sinx— (sin3 X +Cos” \)
(1 +sin.\'):

—sinx—1

- (1+sinx)’
_ —(1+sinx)
(1+sinx)’
£
(1+sinx)
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Question 17:

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

) . Sin X 4 COS X
and s are fixed non-zero constants and m and n are integers): ——————
SIN X —COS X

Answer 17:

Let _f(.\’) | SN X +Cosx

Sin X —Cos X
By quotient rule,

(sinx—cos x) L (sinx+ cosx)—(sin x+ cos x) = (sinx —cos x)

f(x)= dx dx

(sinx - cos x):

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

(sinx - cosx)’

~(sinx - cosx)’ —(sinx+ cos x)’

(sinx—cosx)’

- [sin' X4 C08 X —=28INXCOSX+SIN~ X4 CO0S™ X+ 28N X COS x]

~

(sinx—cosx)

I .|
(sinx—cos x)’
-2

(sinx —cosx)’
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Question 18:

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

) . secx ~1
and s are fixed non-zero constants and m and n are integers): ———
Answer 18: I secx+1

secx 1 A L‘,OS ‘- § _ | -cosx
et f(x)=SEX1 p(x)=cosr o

secx+1 41 1+cosx

cos X

By quotient rule,

(1+cosx) s (1-cosx)—(1-cosx) ;{ (1+cosx)
dx

f'(x)= dx

(1+cos .\'):

(1+cosx)(sinx)—(1-cosx)(~-sinx)

(1+cos .\')3

SIN X+ COS X SIN X + SIN X — SN X COS X

(1+cos x)’
2sin x

(1+cos x):_

~ 2sinx  2sinx
1 Y (secx+1)
(1o L) Gseexe)
Sec.x sec” x

2secxtanx
(secx+1)
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Question 19:

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

Answer 19:

Let y = sin” x.

Accordingly, forn = 1, y = sin x.

d—\ = 00835 18s Esin X =CosXx

Forn = 2, y = sin? x.

dye d,. ;
Lo I(smxsm x)

=(sin .\')' sin x + sin x(sin \) [B}' Leibnitz product rulc]
= COSXSIN X +SinXCcosx

= 2sinxcos x (1)

dy d . i
So—=——{SInxSIn .\')
dy dx
r 2 . . 2 f - .

=(sinx) sin” x +sin .\'(sm' x) [Ll}' Leibnitz product rule]
= cos xsin” x +sin x(2sin xcos x) [Using (I)]
= cosxsin® x+2sin’ xcos.x
=3sin’ xcosx

adipe i < lwe
We assert that T(Sm x)=nsin"" xcos x
dx

Let our assertion be true for n = k.
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d (' & .« (&-1)
i.e., —(sin .\')=ksm XCOSX w(2)
dx
Consider
d . wa dor s G
sin'”' x) =~ (sinxsin' x
& o L
= (sinx) sin‘ x+sin x(sin’ x)' [By Leibnitz product rule]
= cos xsin’ .\'+sinx(k sin""'.\'cos.\') [ Using (2)]

=cosxsin' x+ksin' xcosx
=(k+1)sin" xcosx
Thus, our assertion is true forn = k + 1.

— : dips Sl
Hence, by mathematical induction, —(sm'.t):nsm‘” 'xcosx

dx

Question 20:

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

i . a+bsinx
and s are fixed non-zero constants and m and n are integers): ————
Answer 20: c+dcosx

. a+bsinx
Let f(x)="""200
c+dcosx

By quotient rule,
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(c+d cosx)i(a+ bsinx)—(a+bsin x)‘—l (c+dcosx)
dx dx

1(x)=

_(c+dcosx)(bcosx)—(a+bsinx)(—dsin x)

(c +d cos .\')2

(c+dcosx)’

chcosx + bd cos” x +adsin x+ bd sin” x

Y

(c +d cos.\')

becosx+adsin x+ bd (cos‘ x+sin” .\‘)

(c+dcosx)’

_becosx+adsinx+bd

(c+dcosx)’

Question 21:

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

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

Answer 21: cosx

. sin{x+a
et iy salxte)
Cos X

By quotient rule,

cos.\"%[sin (.\'+a)]—sin(.r+a)(%cos.\'

1(x)=

COS™ X

COS X :,—!\’ [sin (x+ a)] —sin(x+a)(-sinx) ()

f'(x)= :
cos” X
Let g (x)=sin(x+a). Accordingly, g (x+ /) =sin(x+h+a)
By first principle,
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g(x+h)-g(x)

g'(x)=1lim

fe—() h
]
~I|m/—|:>m(\+h+a —sin( \+a
h=—l) 1
s3ii \+h+a+\*+a \+h+a—\'—a
=Ilml— 2¢os sin
Ji—=l) 1

- 2x +7a+h g ]
=lim—|2cos| ———M——
Jrsl) h
: ; [2\+2¢1+h (2
=lim| cos
=1 I 3\
(5 )

h
=5imcos(2‘+"a+h ,2 Ash—->0:>,;—+():|
(@]
2x+2a (.. sinh
=| cos | lim =1
. 2 | 40 A
= cos(x+a) .. (i)

From (i) and (ii), we obtain

S'(x)=

_cos(x+a—x)

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

cos™ X

5
COS™ X
cosa

cos” x
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Question 22:

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* (5 sin x — 3 cos x)

Answer 22:
Let f(x)=x"(5sinx—3cosx)
By product rule,

Fi(x)=+" i(Ssin x=3cosx)+(5sinx-3cos .\')‘I—[(.\"' )
: LN 5

Il

X! [Si(ﬁn x)- 3%(005 1)] +(Ssinx— 3cos.\')‘%(.\" )

x*[5cos x—3(~sinx) |+ (Ssinx—3cosx)(4x7)

X [5.\'COS x+3xsinx+20sinx—12cos .\']

Question 23:
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?> + 1) cos x

Answer 23:

Let f(x)=(x"+1)cosx
By product rule,

£1(x) =+ +1) - (cosx) +cosx-L(+* +1)

= (.r"‘ +1)(—sinx)+cosx(2x)

=—x"sinx—sinx+2xcosx
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Question 24:

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? + sin x) (p + g cos x)

Answer 24:

Let f(x)=(ax’+sinx)(p+gcosx)
By product rule,
= y . d d 5 .
f'(x)= (u\'“ +sin \)T( pt+qceosx)+(p+gcos .\‘)-é—(u.\" +sin .\')
dx dx
= ( ax’ +sin \)( —qsinx)+(p+qgcosx)(2ax+cosx)

=—gsinx(ax’ +sinx)+(p+gcosx)(2ar+cosx)

Question 25:

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+cosx)(x—tanx)
Answer 25:

Let f(x)=(x+cosx)(x—tanx)

By product rule,

S'(x)=(x+cosx) B (x—tanx)+(x—tanx) - (x+cosx)
dx dx

()[7’ (x)— (tan )}(n x)(1-sinx)

ax

= (.\'+cos.\')[l ——(Z—tan .\‘}-(.\'—tan x)(1-sinx) (1)
dx

Let g(\) =tanx Accordingly, g(.\'+h) = tan(.\‘+h)
By first principle,

www.tiwariacademy.com
A Free web support in education
-_—

24



www.tiwariacademy.com
www.tiwariacademy.com
www.tiwariacademy.com

Mathematics

www.tiwariacademy.in
(Chapter — 13) (Limits and Derivatives)
(Class XI)

v g(xth)—g(x)
'(x)=lim
é (\) Te—tl h

tan(x+/A)—tan. \
:Iim( an(x+h) 'va

h

1 sin(x+h) sinx
=lim -
=0 h| cos(x+h) cosx

h—

= lim—
=0 fy cos(x+h)cosx

| I Psin(x+h—.y)}

1 [ sin(x+/A)cosx —sinx cos(x + h)}

Jim
cosx "0 k| cos(x+h)

1| sink
Jim—| ——
cosx "= k| cos(x+h)

] . sinh )
| lim ‘
cosx \ " fr \

\
lim——
b0 cos(x +h) J

1 !
“cosx’cos(x+0)

1

" cos®x

=sec’ x . (i)

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

77(x)=(x+cosx)(1-sec’ x)+(x~tanx)(1-sinx)

=(.\'+cosx)(—tan1 .\')+(.\'—tan x)(1-sinx)

=~tan’ x(x+cosx)+(x—tanx)(1-sinx)
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Question 26:

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

) _ 4x+5sinx
and s are fixed non-zero constants and m and n are integers): —————
3x+7cosx
Answer 26:
4x+5sinx
f(x)=—7——7—
Let /(%) 3x+7cosx

By quotient rule,

(3x+7cosx) d (4x+5sinx)—(4x+5sinx) 2 (3x+7cosx)
dx dx

1(x)=

(3x+7cosx)’

(3x+7cosx)| 4 4 (x)+5 4 (sinx) |—(4x+5sinx)| 3 d x+7 d COS X
dx dx dx dx

(3x+7cosx)’

_(3x+7cosx)(4+5c0osx)—(4x+5sinx)(3—Tsinx)

(3x+7cosx)’

12x+15xc0s x +28¢os X +35¢0s” x—12x+28xsin x —15sin x+35sin” x

N

(3x+7cosx)

15x¢c0s x4+ 28¢0os x4+ 28xsin x—15sin x + 35(COS: x4sin’ x)

(3x+7cosx)
B 35+ 15xcosx+28cosx+28xsinx—13sinx

(3x+7cosx)’

Question 27:
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):

oo )
X COS| —
T

sin x
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Answer 27:

)
X COS| —
— Ay

Let f(~\')= v
sin x
By quotient rule,
= dnrsy e s
sin x b(x ) x*—(sinx)

"(x) = cos—. de ~ _ dx
f'(x) 4 sin” x

. >
7T |sinx-2x—x"cosx
= COS—. —
- sin” x

XCOS Z [2sinx - xcos x|

sin” x
Question 28:

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):

Answer 28: I+tanx

Let f(x)= :

" l+tanx

(1+tan \)(l—l
f" x)= ax !
) (1+tanx)

(.\')-.\'%(Htan x)

(1+tanx)-x- ‘;' (1+tanx)

J(x)= Y )
) (1+tanx)

Let g(x)=1+tanx. Accordingly, g(x+4)=1+tan(x+h).
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By first principle,

g'(x)=lim g(x+h)-g(x)

fr—0 1

o | 1+tan(x+h)—1—-tanx
=I|m[ ( ) jl

) ll

= lim—
b0 | cos(x+h) cosx

1 —sin(.\'+h) ~sin .\}

=lim~—

1| sin(x+h)cos.x—sinxcos(x+/)
Ll ] cos(x+/)cosx

[ sin(x+h—x) i

i}
=lim— A
b0 fi| cos(x+h)cosx

sinh

-
=lim—
hsh COS(.\‘+/'I)COS X

. \
. sinhY[ .. 1
=| lim ‘ lim
=0 k)| =0 cos(x+h)cosx

=8eC™ X

3 —

= i(I +tan x) =sec” x
dx

From (i) and (ii), we obtain

_ I+tanx—xsec’ x

(1+tan x)’

f'(x)
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Question 29:
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 + sec x) (x — tan x)

Answer 29:

Let /(\) = (-\'+Sec .\‘)(,\' —tanx)

By product rule,

f(x)=(x+sec .\')i(x—tan X)+(x~tan .\')di(.\'+scc.\')
I

dx
[ d d d d
=(x+secx)| —(x)——tanx |+(x—tanx) —(x)+—secx
(x sucx‘)-d‘_(\) 1 \] (x—ta ‘)[d.\'(‘) = LC\}
=(x+secx) I—itanx}(,\'—Ianx)[l+ a scc.\'] skl
| dx dx

Let f, (x) = tanx, £, (x)=secx

Accordingly. f,(x+h)=tan(x+h) and f, (x+h)=sec(x+h)
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£ (x)=lim

Jiesl)

[ﬁ(3'+/7,2—.f.(-\')]

( . = :
i tan(x+ /) —tanx

h—0 h

J
| tan(x+A)-tanx
=lim
h—) h

1] sin(x+h) sinx
=lim -
=0 h| cos(x+h) cosx

i I [ sin(x+h)cosx—sinxcos(x+h)
=lim— - v
h=0 fy cos(x+h)cosx

[ sin(x+h—x) |
i X S (x+h—x)

h-0 o _Cos(_\'+/7)cos'.\‘_

sinh

2]
=lim—
=0 h| cos(x+h)cosx

. sinh . 1
=| lim | him
w0 =0 cos(x+ i) cos x

=lx——=sec’x
cos” x

d

=5 —tanXx =sec’ x (i)

X
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(

L(x+h)— f.(x)

/2 (x)=1lim e

h—0

sec(x+/h)—secx

= Iim[ ]
Je—s1) I,
P | 1 1
=lim— -
=t i cos(x+h) cosx

o1
= lhm-—

cosx—cos(x+/)

]

cos(x+/1)cosx

|

- |
Jdim—
COS X /U fy

x—x—1/)

. x+x+h . (:
—2sin| =~ J -sin

cos(x+/1)

5)

. 2x+ 0 )
—2sin = - -sin

- _limi
cosx 0y cos(x+/)
sin 3 ) |
g [ 2x+ h) l 2
sin N
- h
| R
= Jdim
cosx #o0 cos(x+/)
J’ sin [ 4 ] l
7y 5
lim sin( 230 ll lim— 2/
l_ fe—0 )J ;;, " _I
i 2
=secx .
lim cos(x+1/t)
sinx. 1
=secx.

COS X

17
— —SeCcxy=secxtanx o)

dx
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From (i), (ii), and (iii), we obtain

£'(x) = (x+secx)(l1-sec” x)+(x—tan x)(1+secxtan x)

Question 30:
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):
Answer 30:

sin” x

X

Let f(x)=—
sin” x
By quotient rule,

gt ol ad i
sin"x—x—-x—sin" x

f'(x)= dx dx

sin”” x

d i e
It can be easily shown that 75"1" x=nsin"" xcosx
ax

Therefore,

s sad d s
sin"x— x—-x—sin"x

f'(x)= dx dx

sin”" x

sin” x.l—x(nsin" '.\'cosx)

e | N
Sin Xx

R | o) .
sin"” x(sinx—nxcosx)

sin®” x
_ sinx—nxcosx

G+l

sin X
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