Class XI Chapter 13 - Limits and Derivatives Maths

NCERT Miscellaneous Solutions
Question 1:

Find the derivative of the following functions from first principle:
(i) =x (ii) (=x)7* (iii) sin (x + 1)

5
cos| X ——
(iv) 8

Answer

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

By first principle,

flx+h)="1{;
f'[x):“m [\:4‘- } [‘{}
] h
o —(x#h)=(x)
(=TI} h
. —x—-h+x
=1
hi—sd} h
= lim—
li—ik h
=}i|11[—]]=—l
-1
. 1 =1 _
flx)=(-x I=_:_ f{?’i"‘h)—.
(ii) Let { } { } —X X | Accordingly, {K+h}
By first principle,
fix+h)=1(x
f'(x) = lim (x+h)-f(x)
l—lb
1 =l [—I‘
=lim— - —
h—&ljh_x+h KJ
L
=lim— +—
W0 h| x+h x}
1| —x+(x+h)
=lim— ———=
h-*“h_ x{x+h]
. l_—x+x+l1
=lim— ———
h=ih| }:{x+h}]
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1 h
=|'|m— _—
h—i |y [x(x-{-h}]

1
—1i
e x(x+h)

(i) Let #(x) = sin (x + 1). Accordingly, | (X ) =sin(x+h+1)

By first principle,
Flx+h)-1f(x
f'(x)=Ilim (x+h)=F(x)

=l |'|

. .
:L]EIIIF 9.m[:~:+|1+|]—sm(x+l):|

1 X+h+l+x+1) , [ x+h+1-x-1
=lim—| 2cos sin

bty 2 2

1 2x+h+2Y . {h
=lim—| 2cos| ———— |sin| —

h >-|||'| 2 2

)

= lim| cos

h—s

b —ll

T |

2x+0+42 [ . sinx
=cos| ———— |1 lim =1

3 5 =l Y

=cos(x +1)

f(x)= cos(x —E]
(iv) Let 8

By first principle,

. Accordingly,

. 1
S]I\[—] -
:Iimcn!-{jx+2h+2]-|im z As h—}ﬂ:t»%l—:tﬂ:|

f{x+h}=cns[x+ h—g
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f{x+h)-f(x)

r(3)=1im
] il ( T i T
= lim— u:m‘.[x+h—— |—u:05[x——
h allh_ 3;‘ E,’
_ p ,
| |-‘+h_;+-‘*—n] x4h—"—x
— lim—| =2sin> sin 8
A= | 2 2
| b
i s
| 2:{+I1—E h
= lim—| =2sin 4 SN —
i b 2 2
_ ) P
Ix+h-= SlnI%I
= lim| —sin 4 )
h—#li 2 (E]
- . \'2
[ , - (h
2x+h-— -‘5""[— h
=lim| =sin| —— | |.lim : [As h—r{J:>——1-{J}
h—s0 2 by [h) 2
| = 3)
i
2.‘;4—1}—_—
=—smn| —— [.1
2
s
. T
:—5|n| X - |
L8

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

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

By first principle,
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x+h)- 11
_J‘”{.r}—&im flx+h)-1(x)
h—s i h
. o xt+h+a—-x—a
=lim
d—l0 1
F b
=lim EJ
.ll—:-ll,\h
:Iim{l}

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

{;J.t+q][£+.¢]

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

Answer
Let f(x)=(px +q][£+.f;]
%

By Leibnitz product rule,

.a f I '\,' [ i ¥
S/(x)= (;.J.T+cj]|l —s | +| i+ s |(px+q)

b

:{nrhﬂﬁw”+5y+[£+x[p}
1 r
=(px+q)|—rx" +[—+.-]
(px q}[ rx ] r a.p
."'_.'-. L. Y
:{;:ll'rq” L Y (R \p
[ N & ;
X X X
= ps t}”:'
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Find the derivative of the following functions (it is to be understood thata, b, ¢, d, p, q, r
and s are fixed non-zero constants and m and n are integers): (ax + b) (cx + d)?

Answer

Let flx)= (ax+b)(cx+ {f}:

By Leibnitz product rule,

S'(x)=(ax+b) t:l (ex+ r:.")'w +(cx + u"}- jr (ax+b)
ax ) ax

1

= (ax +.ﬁ]i(r."'.1': +2cdv+d*) +{cx+d) i{ff.‘ﬁ"l‘b}

Fris ! dx
{5 . d d . [ d d |
—(ax+b) X )+ 2edv)+—d |+Hlex+d) ax +—h
(¢ )Lh( ] c;l".\'{ cckv) el :| { ) |:|:x':r dv |

= (ax+ h][zcl.‘r-- 2{(1’)-- [L".'l.' +d’ ]fr

=2c(ax+b)(cx+d)+a(cx+d)

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

ax+h

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

Answer

ax+h

fx)=

Let . ex +d

By quotient rule,

Page 44 of 68



Class XI Chapter 13 - Limits and Derivatives

Maths
f(x)= {u,r+d]i_(m‘+b}—{ax +b) i(m +d)
o (ex+d)

_ [cx + d){a}—(a,}- +fl)[c]

(ex+d)
_aex+ ad —acx — bc
{r:.‘r+d]:
(cx+d)

Question 6:

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

I+
X
1
| —
X
Answer
I x4+
1+ : -
Let_f'(x}: {‘ = T{] = .r— . where x =0
'I_ - ¥
X X

By quotient rule,

: [_'r—l};;_{x+1}—{J.‘+I];i(.1'—1}. o
li:::—l:l3

0G0
(v
:—x—l—x‘—1 Lx=001
(v-1)

-2

(x -1y

1'(x)

x|
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Find the derivative of the following functions (it is to be understood thata, b, ¢, d, p, q, r

1
i
and s are fixed non-zero constants and m and n are integers): @x" +bx+c
Answer
. 1
flx)=—F——
Let ax” +bx +c¢

By quotient rule,

(m': +bx+ c} d (1)- d {f]‘.T: +b1‘+{’}|
lf.l(‘(_:' - i e

{(.Lr: + by + c':}:

(m': + bx +r]{[}]— 2ax+b)

(m': +hx+c }:
- I:Er.r:r + b]

{m': + bx +c'_]_

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

ac+h
and s are fixed non-zero constants and m and n are integers): P* T4¥+r
Answer
. ax +h
Let f(x)= —2*0
pXT+gx+r

By quotient rule,
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(px* +qx+r) :r{ux +b)—(ax+b) i (px* +qx+r)

f(x)= :
/(%) {;}.‘l::+qx+r)_

(;}x: +agx+ r](a)—{m+h}{2px+qr)

(px: +gx+ r]:

apx” + agx + ar —2apx” — agx —2hpx — bg

(P-T: +qx+r):

—apx® —2bpx + ar —bg

(p:r: +gx+r }_

Question 9:

Find the derivative of the following functions (it is to be understood thata, b, ¢, d, p, q, r
,l';lx2 +gx+r

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

Answer

Lel_f'[x} _pxtgatr

ax + b

By quotient rule,

{ 7 2 i
v +b) o pxt +gerr)—(pxt Fgetr b
(e ]fh_{pr +aqu+r)—(p r.‘,]|"f+|fJ££T[l.’LT+ )

f'(x)=

(ax+ b)
(ax+b)(2px+q)- [p:rJ +gx+ r}{u]
) (ax +b)
_ 2apx” + agx + 2bpx + bg — apx”™ — agx — ar
(ax+b)

apx” +2bpx + bg — ar
{ax + f:r]-j
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Find the derivative of the following functions (it is to be understood thata, b, ¢, d, p, q, r

a b
—J——_.,+Cﬂﬂ.r

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

Answer

y h
Let/(x)= (_:_T+ COS X
X X

T A

T dx ? el ) dy

di o dy oo d
=u X )=h )+ cosx

t{e’.\‘{' ) u’.'.‘( ) n{r{ )

5 3 . / / .
=a|—4x7)=b( 257" )+ (-sinx) [{— ") = nx"'and - [cuﬂ.x-]z—s.m.r]
cv alx

—da  2h
=+ —sinx

X 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): Wx-2

Answer

Let/(x)=4Jx -2

ax el
Yy ¢ |
=4i[v! |—ﬂ=4|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)"

Answer
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Let f(x)=(ax+b)". Accordingly. f (x+h)={a(x+h)+b} =(ax+ah+b)’

By first principle,

f'(x)=1lim flxth) =1 (x)

h—sil h-
. Nax+ah +h]"' —(ax + h)ﬂ
= lim
.'lIIrI:- h
ho Y .
) |1+ —(ax+bh
:"m[m }[ cr.1'+h) (ax+h)
Bl h
(1+ il jn—l
ax+h

=(ax+h) lim
( ) B0 h

l -1 :
=(ax+b) llml I-Hr[ ah ]-{-ﬁ(” }[ ah ] +.p—1
Bl g ax+h |2 av+b

(Using binomial theorem )

[ ah J+H{H—I]H£h!

ac+h |_2{u_1; +,|‘:]J

n - ]. a = a
=(ax+h) lim—| n +...(Terms containing higher degrees of /)

bt f
:(u:l.'+h]“ lim| — 4 - ]}ﬂjh T
=il {.:.r_l‘+e"} |2{c.r.1f +h }_

= {ﬂ'.'l.'-l-h‘]“ [{L:i b) + D:|

[{.r.r+h}”
(e + h)

= M

= nat ( ax +h}” :

Question 13:

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

fx)=(ax +b}“ (ex+d)

rH

Let -
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By Leibnitz product rule,
F(x)=(ax+b) %{L‘I +d) +(cx+d)" %[a.r+ h) (1)
Now, let f; (x)=(ex+d)"
f(x+h)=(cx+ch+d)"
fi(x+h)= £, ()
h

£ (x)=1lim-

Je—wli

(ex+ch+d) —(cx+d)"
h

={|:'.1'+c.":|"” ]iml (I+ ch ] -1
i—+0 fy v+

. [ - —1 i’
=(ex+d) l,iml [I+{ ek +m{m ) | ) +.__J—]}

=0 fy ex+d ) 2 (cx+d)

= Iim
Hr—d]

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

o : el
= (ex+d) ]-"“l mch +m[m ]{ ﬁ;
cuh| (extd)  2(ex+d)

— [("'I._+|'-rl.l)m lim me! + 'I”{m - 1}{::'“ +
4 bl [.’_’,‘L‘+EJ"} 2[{,‘.\“"("'}3

(e [ 2]

ex+d

B mc*( ex el }'"

(cx+d)
= me(cx +d } :
i{u +fa’] mc(t’x+ u’]MH (2}
dx
Similarly. d_f (ax+b)" = na(ax +h)" .(3)
"

Therefore, from (1), (2), and (3), we obtain
I(x)=(ax+b) [mc[cx+ ﬂ"]lm_l } +ex+d)" {nu{m‘+b}“_|}
=(av+b)"" (ex+d)" [mc ax +F}]+mr[w+d}]
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Find the derivative of the following functions (it is to be understood thata, b, ¢, d, p, q, r
and s are fixed non-zero constants and m and n are integers): sin (x + a)

Answer

Lot f(x)=sin(x+a)

flx+h)=sin(x+h+a)
By first principle,

£() = tim L3~/ (0)

fa—i} h
. sin(x+h+a)-sin(x+a)
= lim
f—ald JI!-
1 (x+h+a+x+a)l . (x+h+a-x—a)
= lim 2{;05| sml
Sl h \ 2 . 2 J
1 (2x+2a+hY . [ h)
= lim—| 2 cos| -Jsm |
h—+ h | 2 L 2).
(R
51N |
: (2x+2a+h) L2 )
=lim| cos | -
Ni=ndi . 2 J .||II""
sin[ — -
. 2x+2a+h . | | h
= lim mﬂ( lim e Ash—=0=—- =10
IEy] 7 ] { h 1 )
LY e )':—o-ll | i | L e
\2)
'l . A B - .
2y 4+ 20 - 1 L W
oS x| lim |
2 ¥y

=cos(x+a)

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

Lot (x) = cosec xcot x
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By Leibnitz product rule,
' (x) = cosec x(cot x) +cot x(cosec x) (1)
Let f; (x) = cot x. Accordingly. f, (x+h) = cot(x+h)

By first principle,
filx+h)— £ (x)

-’flr(ﬂ - !'_].n h
. cot(x+h)—cotx
T f',l‘
_ cos(x+h) cns:r]
=|H'I:II —— -
0 bl sin(x+h)  sinx

=lim— _ :
[y sinxsin(x+#)

| i sin(x—x-h) ]

sinxsin(x+h)

I 1| sin(—h)

=——lim—| ——~

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

osinh | ]
=——— | lim lm——
sinx L=t h h=0 510 {_T+ h}

-1 1
L
sinx [sm{xﬂl)]
-1

sin° x

I [ sinxcos(x+h)—cosxsin(x+ fr}}

=lim

f=nil I

ey

= —cosec’x
»(cot x) =—cosec’x (2)
Now, let f,(x) = cosec x. Accordingly, 1 {I+ h] - c-:-se-:[:c+ h}

By first principle,

f;{ﬁ.]l lim f:[‘(+f?]— 1 {x}

fi—l) j'?

= lim l[coscc (x+h)-cosec x]

fe—»l}
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I
= lim _
0 fr ) osin(x

|
+h) sinx

| | sinx—sin (x+ h]

= lim—| — -
i sinxsin(x+ )
5 X+ x+h | x—x—h)
cc-s| sm|
T 2 ) 2 )
Jim—
SINX sm{_\' . hj
2x+ 4 . h
"cc-s| SIn
|| 2 ) 2
—— lim—
sinx o fy sin(x+h)
e (2x+h"
, sin| L'cls;| N |
= lim . "w.—/'l .'\ &~ /
sinx fo0 fq sin{x+/h)
\22
(h 2x+ k)
sml | ms |
| - 2 2 )
= lim == lim
- 3
sin.x oo | q st sm{Hh}
2
N e
20400
COS |
1 | 2

sin X sin(x+0)

-1 cosx

5IMY SINX
=—cosecy.cot

L}

X

c.(cosec x) =—cosecx cotx -(3)

From (1), (2), and (3), we obtain
"(x) = cosec x(—cosec’ x| + cot x(—cosec x cot x)

1 il
=—C05eC X —Ccol” X cosec x
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Find the derivative of the following functions (it is to be understood thata, b, ¢, d, p, q, r
COs X

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

Answer

flx)=

Let ! _]+Sin.\'

COs X

By quotient rule,

| +sinx d cos x)—(cos x d | +sinx
__f"{.\'}:{ ]fiﬁ'{ } ( de{ ]

(1+sinx)’

_ (1+sinx)(—sinx)—(cos x)(cos x)

-

(1+sinx)
—sinx—sin” x—cos” x

(14 :-;in.r}?

—sinx— {sin: X+Cos x]
{] : 5in_r]

—sinx—|

"

- (1 +sinx]:
_—(1+sinx)
- {l+5[n,r]:
]
={I+s[n.r)

Find the derivative of the following functions (it is to be understood thata, b, ¢, d, p, q, r
5in X + COS X
and s are fixed non-zero constants and m and n are integers): SIN.X—C0SX
Answer
. sinx+cosx
Let ¥ Sinx—cosx

By quotient rule,
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SINX — COs X SINX+Cosx)—(sinxy+cosxy SINX—COsS X
) i . . d ..

r (T} _ . dx

[F.in X —C0s _‘r)

~ (sinx - cos x)(cos x—sinx)~(sinx +cos x)(cos x +sinx)

(sinx - cosx)’

~(sinx —cosx)” —(sinx+ cosx)

(sinx - cosx)’

—[sin' X4 C08 ¥ —28INXCOSX +S8iN" ¥+ COs X+ 2sin IEI}S.‘{']

{Ni]'l X—COS 1‘}:
~[1+1]
(sinx—cos x)’
2

(sinx —cos .1-):

Question 18:

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

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

Answer

[x}— secxy —|

Let secx+1
|
f(x)= cosx  _ l-cosx
1
+1 1+cosx
COS X

By quotient rule,
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(1+cosx) d (1-cosx)—(1-cosx) d (1+cosx)

f(x)= dv iy

(l Foos 1‘]:

{1+ cosx)(sinx)—(1- (im' x)(—sinx)
(1+cosx)

_SINX A+ COS X SIN X+ SIN X — S0 X COS X

(1+cosx)’
~ 2sinx
_{I+ms_r}:
2sin x 2sinx
_|f]| 1 ] ~(secx+1)
. SECX sec” x
2sin xsec ¥
. (secx+1)
2sinx e
COS X
(secx+ I):

B 2secxtlan x
(secx + 1}:

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
Let y = sin” x.
Accordingly, forn = 1, y = sin x.
dy . .
S - =CO0SX, L, —SINX=Ccosx
dx dx

Forn =2, y = sin? x.
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dv d
.',;=—{51n.1;5|nx}
dv  dx
=(sinx) sinx+sinx(sinx) [B}' Leibnitz product I'Lllr'::]
= COSXSiNX+sinxcosy
=2sinxcosx (1)

Forn =3, y = sin® x.

cdy _d o

..E=E[mmmn :.]
=(sinx ) sin” x +sin x(sin’ x) [ By Leibnitz product rule]
= cosxsin” x+sin x(2sinxcos x) [Using [l]]

= cosxysin’ x+2sin’ xcosx
= 3sin’ xcosx

d ;. a0 . {m-1}
— | 51N IJ=HE§IH XCO5 X

We assert that ¥
Let our assertion be true for n = k.

d ;. k . [k-1)
— 5 X =k_ 1 ¥ g . 2
e m{am 1} sin" ' xcosx (2)
Consider
(sin*'x)= d (sinxsin’ x)
dx dy '
= (sinx) sin* x+sin x(sin* x}r | By Leibnitz product rule]
= cosxsin’ ¥ +sin x(a’f sin"'“xcos.\-) [Using (2)]

=cosxsin’ ¥+ ksin® xcosx
=(k+1)sin" xcosx
Thus, our assertion is true forn = k + 1.
d ;. | .
—(sin” :r:] = nsin'” ™"
Hence, by mathematical induction, dx

XCO5X

Question 20:

Page 57 of 68



Class XI Chapter 13 - Limits and Derivatives Maths

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

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

Answer

Letlf[x}: a+hsin x

c+dcosx

By quotient rule,

(c+d uus.x]%[:.w bsinx)—(a+ bsin x]i(c +d cos x)

()= dx . dx
S) (c+dcosx)
_(e+dcosx)(beosx)—(a+bsinx)(—dsinx)

(e+dcosx)

cheosx + bd cos” x + adsinx + bdsin” x

Y

[{' + ¢l -::1:5_1:}

N 2 - )
hecos x+ ad sin x + hd(cuﬁ' x+sin” 1}

(c+dcos .r}:

_becosx+adsinx+bd

(c+dcosx)

Question 21:

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

sinfx+a)
and s are fixed non-zero constants and m and n are integers): cosx
Answer
. sin{x+a
f(x)=2nlxta)
Let COS X

By quotient rule,
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dr. . o
COS X a[sm{x+a]] —sin(x+ a}a COS X

f'(x)= cos’ x
Cos x f—;[sin (x +a}] —sin(x+a)(—sinx)

fi(x)=—"~— ; e (D)

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

By first principle,

g(x+h)-g(x)
h

g'(x)=1lim

fa—sll

_]1111—[sm x+h+a)-sin(x +u

Jr—ld

—I]]ﬂ—[? (
= \
i
A

2x+2a
—|]]TI— 2o
2

1+h+a+1+a] [r+h+a— ¥ cr]]

#

L]

L.111
. [EJH- 2{?+Ir }
=lim/| cos 5

A
f?x+2&+h1| m"[zJ

=l|n]]:l|‘|| C{:HL 5 ,,LI_I.“ fﬁ _
: LE
2x+2a [ sinh
=| Qo8 % | lim——=1
2 i
=cos(x+a) (i)

From (i) and (ii), we obtain

7'(x)=

_cos(x+a—x)

cos x-ca’.}s{x +a] + 5in x.*;in{x + a}

COs™ X

=
Cos™ X
COsa

3
CO5™ X

Aﬁh—}ﬂ:}ﬁ—}ﬂ}
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Find the derivative of the following functions (it is to be understood thata, 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

Let S(x)=x"(5sinx—3cosx)

By product rule,

7'(x)=x" i[ﬁﬁi]'l x—3cosx)+(Ssinx _"icm:l.']i(.t')
' dx dx

x ["ﬁi{ sin x) —3i{c05_r]} +(5sinx—3cos m]i (x')

dr edx dx

x! [5 cos.x —3(-sin \]] +(5sinx—3cos ,1-}(4.1":}

= x'[5xcos x+3xsinx+ 20sin x—12cos 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): (x> + 1) cos x

Answer

(x) =" +1 X
Let'”r} (x*+1)cosx
By product rule,

flx)= (_1"' | ]}t—j_{fnsx} PCI[‘.IH.T%(A"I | ]]

iy

- {J;-“ + I}[—sin.r}+ cos x(2x)

=—x'sinx—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® + sin x) (p + g cos
X)

Answer

Lot fx) :{cm:' +sin .r]{p+qc05,1‘]
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By product rule,

flx)= [m“' +sin .ﬁ:]i—f(p +geosx)+(p+gcos x];—f(r.r':: +sinx)
dx dlx

- (f:ﬁ:2 +sin .r}[—q:-;in x)+(p+qceosx)(2ax+cosx)

= —gsin _r(m': +sin .'H') +(p+geosx)(2ax +cosx)

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

: . x+cosx || x—tanx
and s are fixed non-zero constants and m and n are integers): [ H }

Answer

Let f(x)=(x+cosx)(x—tanx)

By product rule,

J'(x)=(x+cosx) d (x—tanx)+(x—tanx) d (x+cos x)

dx dx
d d ' .
={.T—l:£}5.1']\‘ (x)——(tanx) |+ (x—tanx)(1-sinx)
dx dx ]
(x+ cn:;.t][l - ;i tan .‘E:|.—I:.‘E —tanx){1-sinx) 1)
dx

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

By first principle,
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gi(-‘-—} =lim g(""—+ h} —j;’{.’l.‘]'

[tan{.rﬂr}—taux \‘|
h Y.

i ] sin(x+h)  sinx
h+it fy _cos{xﬂ'r} Cos X

=lim

=l

=lim—
0 fy COs ( x+ h)cosx

L 1| sin(x+h- x)
Jdim
cosx k| cos(x+h)

| 1 I sin f
= .I]]TI— —_—
cosx i i| cos(x+h)

1] sin{x+h)cosx—sinxcos(x+ h)}

. ¢

C . sinh)
| lim |
cosxy et fy )

= : 1. :
cosx  cos{x+0)
1

COS™ X

A
]im;
=0 cos(x+ )

Y

=sec’ x (i)

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

Flx)=(x +c05x](] —sec’ x)+(x—tan x)(I1-sinx)
= (x+cosx)(—tan” x)+(x - tan x)(1-sin x)

= —tan” Jc[x+ms;x]+{x— tan .r]{l —5in Jc]

Question 26:

Find the derivative of the following functions (it is to be understood thata, b, ¢, d, p, q, r
dx +5sinx

and s are fixed non-zero constants and m and n are integers): 3¥+7cC0sx

Answer
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dx+55inx
flx)=r———

Let Jx+Tcosx

By quotient rule,

(3x+7cosx) d (4x+5sinx)—(4x+5sinx) d (35 +7cosx)
F'(x)= = 5

(3x+7cosx)’

3x+Tcosx)| 4 d x)+3 d sinx) [—(4x+5smx) 3 d x+7 d COs X
dx e frhy dx

X X

(3x+7cosx)’
(3x+Tcosx)(4+5cosx)—(4x+5sinx)(3-Tsinx)

(3x+7cosx)

~12x+15xcosx+28cosx+35c0s” x—12x+28xsinx —15sinx+35sin” x

(3x+7cos _T}:

[5xcosx+28cosx+28xsinxy—15sinx+35 (msz xX+sin” x)

(3x+Tcosx)
3 35+ 15xcosx+28cosy+28xsinx—13sinx
(3x+7cos x]z

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):

2 i
X COs
5)

sin x

Answer

, 3
.r“cos[4]
() =
Let /(%) sin x

By quotient rule,
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sinx d {_v:} x° d

S I o~ X
S(x) 0054,

= [sin :r]

sin” x

. »
T sinx-2x—x cosx
=Ccos—. —
-4 sin” x

n .
X CO0s [EEIHI—.‘{‘CDRI]

gin” x

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): |+tanx
Answer

X
X)=

Let / ) | +tan x

(1+tan x) d (x)—x d (1+ tan x)
f'(x) = dx dx
' (1+tanx)

(] . umx] x- ur‘“ i tan.r]
7'(x) dx . (D)

(1+ tan :I:):

Let g(x)=1+tanx. Accordingly, g(x+h)=1+tan(x+h).

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

g'(x)=lim
I +tan(x+/h)—1—tan:
=|im|: {1' ') T}
h—sld h

= lim—
=i fp m&;{x | h:l COs X

1 _Hiﬂ{l'+h} B sin,r}

= lim —

1| sin(x+#)cos.x—sinxcos(x+h)
k| cos(x+h)cosx

I sin(x+/ —.'r} |

1
=lim—
h—lh u<:5{x+h)cusx

sin fr

=lim—
b+ fi| cos(x+h)cosx

; 5 s
fosinh L I
=| lim | lim
L= k)| cos(x 4+ A)cos x )

=1= =sec X

3

COs™ X

:::i{l+tunr]:seu31' . (i)
v

From (i) and (ii), we obtain
_ I+tan X —xsec x

f'(x)

(1+tanx)’

Question 29:
Find the derivative of the following functions (it is to be understood thata, 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
Let S (x)=(x+secx)(x—tanx)

By product rule,
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F(x)=(x+sec A’}%[I—lﬂl‘l x)+(x—tan A‘}%[A’+Stt.‘r}
= {x+sccx}[£{x}—%tan x}+{x—tanr][%[1]+%sccr}

={x+sec x}[l - iran x:|+i:x— tan x][l - iscc x}
dx dx
Let f,(x)=tanx, f,(x)=secx
Accordingly, f,(x+#)=tan(x+h) and f, (x+h)=sec(x+h)

o=t Hr = 50)

Tl

_ “m(tan(ﬁ h)—tan_ﬁ;]

Ji—pid h
| tan(x+h)-ta
=!"’-ﬂ[ an(x h] nx}

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

1] sin (x+h)cosx —sinxcos(x +I.=]}

=0 h | cos(x+ h)cosx

1] sin(x+h-x) |

w0 h| cos(x+h)cosx |

sin fr

=0 h| cos(x+h)cosx

[ . sin hJ . |
=| hm——1[| lim
i h )L o0 cos(x + ) cos x

1

4
cos" X

=1x =sec’ x

d N .
= —tanx =sec” X )
dx
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y [1‘+.|"} A {
1. —lllll[
T { ) h—adh ij
~ (sec(x+h)-secx
:||11|| ( ]
I.'—'olllk h- |
o 1
=lim— -
=il cos(x+it) cosx
_C{)S.'—C:}S T+
= lim ! (1 “}
o | cos(x+h)cos x
I n o {.\'+.1'+J'?] ) [.\'—.\'—ﬁ“
—2sin -811N
| 2 ! \ 2 )
= Jdim— - '
cosx 0 i cos(x+#)
| Y ei ['2.\'+f:“ ) [’—a’i“
—2sin -sin
| 1 .2 ) L2
= Jim—
cosx B0 fi CGS{-‘L‘“’J
l.smr h ]
i 2x+h l 2
2 \' h (
1 , 2
= Jim l
cosy Hi0 cos(x+h)
) K'Ilr_\
. sin
[ (2x+h) { L;},”
< lim 5111| | l im
Ll’r sl L 2 J 1} ,il_}
’ 2
=gecy. ,
limcos(x+/)
sim x|
=seC
Cos Y
e
= —secy=secxytanxy . . (1)
e

From (i), (ii), and (iii

), we obtain
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£'(x) = (x+secx)(I—-sec” x)+(x—tanx)(I+secxtan x)

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

¥

& M
and s are fixed non-zero constants and m and n are integers): S %

Answer

. X
flx)=—
Let sin” x

By quotient rule,

| d .,
sin xd X—x 7 sin” X
- ' el
'f"{-v}: : 26
sin” x
d L = -l
—sin” ¥ =psin” xcosx
It can be easily shown that dx

Therefore,
- i 'uI + #
sin"x- - x—x-sin’ x

If'a{x}: Il.jl_‘lll.‘1 — {er
51 X

sin”x.1—x (n sin""' xcos :r}

sin x

sin”™”! X{Hi]'l. X — HX COS .'r}

- =X
b1 N -
~ SINX — Ry cosx

ool

s1n X
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