Chapter 12. Limits and Derivatives

Question-1

Find the indicated limit: '™ x%+2x+5

1
* Jiz-l-l

Solution:;
Im 2 +2%+5 — 1+24+5 . 5 .
T el — [y by direct substitution
-_ g -_
z

Question-2

Find the indicated limit: "7, 2=
Solution:

im "2 _— lim 2% _  lim -

xl—rz—_x - xl_,gﬂ - KI_}E_E‘IE_K:I =0
Question-3

Find the indicated limit: ", Cesh)” -

Solution:
lim (x+h2-x® = lim x%+2xh+h?-x? = lim h{2x+hl= lim _
im L = | [fim k = g = Mo (e by = 2X
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Question-4

Find the indicated limit: ™ x™-1

= =1 =

Solution:
im 1 = lim MM -1 -
::-:I—}l K_ll - :{I—pl }:_1 - m“}m - m
Question-5

] . . reata.  lim 2x +1 -3
Find the indicated limit: ™, v

Solution:

lim  W2X+1=3 _ lim W2x*1-3 4 Jx-2+42  f2x+1+3
N = N A N S N N e T N T

— lim (Ex+1-91 Ju-7 +.z

Tx= 4 i-2-2) Fre1+3

— lim 2x-8 W -2 +a2

e A TTS LR

_ lim E{H wﬁ}

® = 4 E:’:+1+3
_224'5
6
—_ 2aJ2
ED
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Question-6

: - . o B (2 02 -
Find the indicated limit; fim, x= "2 "P
Jx% +a% —q

Solution:
lirm :':2 +|:'2 P
w o= 0 ';-::2+|:|2 _

2 2 z z
= lim 1.'3-¢2+|:I2 LS Lalkd "':delx +p= +p
¥ o= 0
2+ - g 2 2

_':.;_'E+|:| -I-q .-||.Ix +|:|2 +|:|

= lim xZ +p? -p? % 1.'3-CE +p© +q
::-:—}Dx2+q2_q2 |I:{2+|:|2 +p

= lim 2‘::
x—}DE

J
=]

Question-7

Find the indicated limit; ™ ™% -"a

X =3 a
X —a

Solution:

w—aT ¥+ 3 —

lim "% -z = lim x%'l-a}?“ = ia%-.'l [na”“fc}rr‘nula}
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Question-8

» n n = - H 3 -
Find the indicated limit: "™, ¥ -1
-1
Solution:
1
lirm %'l__l = lim x/é_l
xélﬂ_l xélx%_l
1 1
= lim xfé-lx x-1 - lim x/‘g'-‘*’}éx x 1
=l w-1 x%—l ®—=1 ® -1 x}é—l%
1/
= %{l}’é 1,_: 3 = S/

-2

Question-9

Find the indicated limit; ™, f1ex+x® -1

Solution:
rd

[ l+x+x=-1
lirn lle e %2 o1 = lim gl1y e w2 -1 5 1+ 5+ 1 _ i
w0 = T = N T T T ko0 iexe@ 41

lirn wlw + 1)

}{_}D}{1+x+x2+1)
-1 _ 1

w.li"'l 2
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Question-10

Find the indicated limit: " “*(5)

R ||
xE
Solution;
lirn Einz[g] _ lim (sinx/3 (xfg)i —1xi=1
| w = 0 % /3 }:2 q 5
H
Question-11
Find the indicated limit: '™, "‘“[“”];5‘“‘“‘“]
Solution:
}{Ii_}n-ll:l zinfa+ x];gin(a— x) _ xli_}n-ll:l En:cnszsinx - }{“_;.n-IDQ COS 3 [$] = 92 oS
Question-12
Find the indicated limit: 7, 29t1*=)
Solution:
lirm  logil+ax) _  lim M__{u:-:]lz +':'::"\x::|3 — lim 2 a®
x=0"_ . ==0 2 3 _x_}nﬂ—?}cw?x .......

Question-13

n—% o

Find the indicated limit: ™ [“5]“*5

Solution:

I [1+;]”*5 = lim_ [hi]“[hz]i e.(1)¥=¢e

n
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Question-14

Evaluate the left and right limits of f(x) = =* —2 atx= 3. Does the limit of

» —

f(x) = x — 3 exist? Justify your answer.

Solution:

lirm W - 27
x=3| %-3
letx=3+h

I fs+hS -27] _ [9h€ +27h+hR3 ] _ _
Then hTD[ |:3+|'I:|_3]_[ R _hTD2?+H1+|‘|2 _2?

lim 3_27
h= 2 —

Letx=3 —-h

[ a-md-27 - lim —27nfssh?_RF
Then [0y SN = |11y 227 « 200 =27

Also, m ®-27 = lim (x-3)6*+3x+9)=Q +Q +9 =27

T %= 3 — H o= -

Question-15

Find the positive integer n such that '™, ="-3" =108.

Solution:
s 2oL = 108
n3"-1=108

Putn=4,then4.33=4x27=108

~h=4
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Question-16

Evaluate "™  *-e""* [Hint: Take e* or eS™ as common factor in

x =30 -
numerator]
Solution:
li s Sim = li 1= 1—85inx
® :rntl ; = ® TEI E.'x
®— Fimx e
- _Esinx—x} _ el - g tx-sinx)
(% —sinx) (3 = sinx)
_ E}{ 1 =1 =(x = sinx) +x = sinxE + ...,
(3 - sinx)
oo |fw = sinad = —sinle2 +
-€ [ (3 = sinx) l
= m eX[1-(x-sinX)....... ]=el=1
Question-17

If f(x) = 27+b Wm, f(x) = 1 and b, f(x) = 1

F = —=0 ¥ 3 m

Solution:
M f(X) = Ty 2=/ = b= ]
~b=-1

£ 2

lirn f — lim g }:2 — —
W= {x} W :I_—T d
}:2

~a=1

A f(x) = £ot =

xz—l

f(2) =1 and f(-2) = 1
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Question-18

Evaluate ,**, 4 and "=, 4. What can you say about "7, 12

x =0

Solution:

Let f(x) = IEI where |3 = x xz0
=-X Xx<0

Then, , 5, f() = S, =.502=1

¥
xiﬂf(}:}zxiﬂﬂzxiﬂi :_1

>c:—>I:I f{){}i XI:ED {x}
. ]—[ does not exist.

Question-19

Compute '™, 2*-b* _ ... Hence evaluate '™, 6 3%-6%
b4

x =30
4

Solution:
. . . ¥ o lim ¥ o
She) =il = JURA) [eala Eas =g [a — 1]-><—>D[b 1] loga—logb =log
a
2]

. | X_ e _ =]
i, e = log(3)

Question-20

Without using the series expansion of log(1 + x), prove that ,'m, 129+ =7

x —30

Solution:
lirn  log@ + x)

® = 0 "

Lety =log(1 +x) Thenasx— 0,y — 0

¥ ¥
lirn Y = lim -] - lim 2 -1 _
w0 ¥ _q w0 1+‘f"’ + -1 y=—=0 1+ 4 . = 1
> 2 3
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Question-21

Differentiate the following with respect to x:
(I] X!t aX

(ii) log7x + 200

(iii) 3 sinx + 4 cos x — e*

(iv) e* + 3 tanx + log x°®

(v) sin 5 +logjox + 2 sec x

(vi) x3/2 + 8e + Ttanx

(vii) [,45]3

('ﬂ‘iii) (x-3)(2x2 —3)
=

Solution:
(y=x"+¢e*
3 = 7xO +e*
(i) y = log7x + 200
= logeX . logige + 200

dy _ 1
i = |GQ1DE[;]
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(i) y = 3sin x + 4 cos x — e*
2 =3cosx-4sinx - e
(iv)y = e* + 3 tanx + 6 log x
% = e*+3 sec’x + £
o A

(V) y =sin 5 +logjpx + 2 sec x
= sin 5 + logex logqige + 2 sec x

I
dy - 0+ SHMO2 |z cecutanx
dx ®

(vi) y = x¥2 + 8e + Ttanx

d -2
e :‘Ex /£+?59c2:xc
dx =

1

s 3 - -
(Vi) y = (x+2) =x2+3x+ 2+ 5=x3+3x + 3T +x73

H

& =3x2+3 - 3x%-3x*

£

(Ul"} (2= 3)(23‘12 -4] = 267 — B - x4+ 12
®

y=2x*—6x -4+

dv _ — /.12
Eﬁh{fixz

Question-22

Differentiate the following function using quotient rule.

1

ax? s+bx +c

Solution:
_ 1
LEtF_ ax® +bx+ c
dv = (ax® +bx+c)0-12ax+h) — _ _ (2ax+b)
dx ':El?(‘? +|:|:-:+|:]|2 [ax2+bx+ .:]2
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Question-23

Differentiate the following function using quotient rule.

tanx +1
tanx -1

Solution:
LEt y — tanx+1

tanx -1

dy - (tanx —1}{53@ x) —(tanx +1]|53|:2 X om T2 se %
dx i(tanx —1}2 l{tan:-:-l]l2

Question-24

Differentiate the following function using quotient rule.

Sin X + X CO5 X

X 5in X —CO5 X

Solution:
LEt y, — SN+ HCOER

SN — CO=EX

dy _ [xsinx — cosx)[cosx — xsinx + 005 %) — [Sinx + ®x cosx)(xcos x + sinx + sinx)

o

[w i

(x=sinx - cos :-c:l2

% SiM % COS X - COSS¥ - X° SiMEx 4% SiN % COS ¥ +% SINCOS ¥ - COSSX

— % SiNXCOS %= %o COS ¥ — SINS % + % SINXCOSX — SifE %= % SINXKC0sx)

(xsinx — cos :-:]12

— —2c0 % -2 5P % - x° SiME %+ x° cos ¥
(x sim-c—nc::l:us:n:,‘.l2
— -{2+x2}

(xsinm® - n:uzls:x:]l2
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Question-25

Differentiate the following function using quotient rule.

Solution:

e 2logx

=

Lety = |29

e =

x 2 ¥ o 1 _ 1

Z -zl \ ze® Z -logx al = _ }

ji _ e" = -2logxe® _ [:-: g J= [x Dgx] = X [i_zlugx]
* =

(e (&% e

Question-26

Differentiate the following function with respect to x.
log(sinx)

Solution:
y = log(sinx)

Let U = sinx

]
= du 1 gz 1

dx du dx u sin

Cos X =cot X
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Question-27

Differentiate the following function with respect to x.
@Sinx

Solution:
y = Esim:

Put u = sinx

4= cosx
dx

y = e"

dv — gl = @sinx

du
Cody _ dy du _ ~Sinx
.i ‘d—i'a = e~ cosx
Question-28
Differentiate the following function with respect to x.
J1 ot x
Solution:
y = J + cotx

Putu=1+ cotx

4 - cosec? x
dx
y = UHE
d—IFIZ iu_jr‘-é = £[1+mt::{:l_}£
du 2 2
dy  _ dl,lldu 1

d8 o dy duo 1 Yo
I 10 I 2|:1+i:n:|1:}ec:| [cn:nge-:zx:l
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Question-29

Differentiate the following function with respect to x.
tan(logx)

Solution:
y = tan(logx)

Put u = logx

du
dx

ol

y =tanu

dy —
I SEecC

2u

Oy dy dugan? ) 1 o seci(logn)
dx du’ dx " ox

=

Question-30

Differentiate the following function with respect to x.

EI:|n:-:

cosa +b)

dy _ ©osiax +h}.%{ebx}-ebx%{msﬁax+I:|]|]|
n:u:uszliax +hb)

_ cosfax +b) et b + &% sintax +b)a
n::u:uszliax+l:u}l

- ebx{h cos(ax +h) + asinfax +b)
c:u:nsZ(ax +h
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Question-31

Differentiate the following function with respect to x.

log sec (3+%]

Solution:

y = log sec (3+1]

Put v =secu

dv

=secutanu
du

i
L =
I'-[I | ]

Ela| -
+
ra| =

Ln

m
.-'-'_l:l_‘-\-\.
=

+
ral =
.\-\-\_I-'-.

'—l-

[
.-'-';_‘-\-\.
Il =

+
ra|
"
] Y
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Question-32

Differentiate the following function with respect to x.
log sin(e* + 4x + 5)

Solution:
y = log sin(e* + 4x + 5)

dy _ . r cosle™ + 4w+ 5™ + 4]
dx sinla™ + 4% + 5)

= (X + 4) sl tax+5)

sinfe™ + dx +5)
= (e* + 4)cot (e* + 4x + 5)

Question-33

Differentiate the following function with respect to x.
sin(x3/?)

Solution:
y = sin(x*?)

Put u = x3/2

y=sinu

dx 2

4 = cosu
du

— dy du _ 2,172 2 323 12
=~ bt B CQSU.EK COS X [EK ]
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Question-34

Differentiate the following function with respect to x.
cos(.x)

Solution:
y = CcOs U

Putu= &

dy  _ &
T sinu

du 1

o Eﬁ
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Question-35

Differentiate the following function with respect to x.

asin(log x)
Solution:

y = esin(log x)
Put u = logx
du _ 1L

dx ®

y = e3inu
Putv=sinu

de _ —
= =cos u = cos(logx)

Puty=e"

dy _

=

Hence 2 = 2. & v - oV cog(logx).2 = esN(09¥) cogllogs)
Question-36

Find the indicated limit: im x2+2x+5

Solution:

lim x2+2x45 - 142453 by direct substitution

o=l 2 1+1

i o |
-8-4
2
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Question-37

Find the indicated limit: '™ 3=2

:—i?E
Solution:
li x=2 _ | H2-x) _ i -
a2 e T ka2 T w2 (-0 =0

Question-38

Find the indicated limit: ', M

Solution:

2 2 2 2
h“_.""u [+ hl::z—x - h"-Tu x" s Exh:h - ¥ = hll—tn-ll:l "":Eﬂh' h) = h"-Tu (24 h) = 2X
Question-39

Find the indicated limit; ' =™-1

A |

Solution:
i %M1 = i ™Mo m-=-1_

= =m(1 =m
o o 1 ] o e =1 { ]
Question-40

H H H H d. limn Y2xoal =3
Find the indicated limit: ', —

Solution:

lim 22 F1-3 = lim 2XF1-3 4 X2+, J2x+1+3 - lim (@x+1-9) Jfx-2 42
X e1-gz TV ic1-F Jxzt2 JExtirs Tt (x-2-2)

JEr+l+3

- lirm 28— 8 &Ju - hJE
X4 x-d ax+1+3
= lirm EJY_E"'\E
-Jlt-lﬂ Ex+l+3

=22k
&
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Question-41
Find the indicated limit: ", JJ:"Z e
* +q° -q

Solution:
2 and

lirn T 4pT =p
%= 0
% +of -q

—  lim 412"'!:'2 -p H1|xz+q2 +|:|K-~;':-c2+|:u2 +p

'“"DJEWE'D sz+q2+q -.Ir::2+|:|2*|]

- lirn x2+pz-pzx KE*FE"!I

—x-hnxz_'_qz_qz ‘lez+q2'p

= liFri Eq - E
o O E P
Question-42

Find the indicated limit: ™ ™k -™%

X —+a o =8

Solution:

lim oo = lim - g = 1 (na”"fmmula)

o | B o [ ——
H=a ¥ - g
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Question-43

;?Ell

Find the indicated limit: '™

x =1

1

Solution:

1
lirm '?J'-'i_ lirm :{f‘é-l
W oep 1 J—-l-x*IE

I
|
;ai<l
B
I
I

Question-44

Find the indicated limit: ', #1+x+x? -1

Solution:
2
N [ A ot -
liFr 1+}{+3¢2—1 = lirFm 1+K+1¢2‘—1 w% 1+x+x2 ',1: i 1+x+x 1
w o= 0 — ” - J'C-FIJ—K 1+x+x241 x#nﬁll1+3{+!2+l
- lirri afx +1)
ch-H:':!:1';;+}r+>12+1}
= 1 :l
1.|i+1 2
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Question-45

Find the indicated limit: b *»*(3)

x =20

:-:'E
Solution:
lirn san[EJ _ lim [sinx.l"B]E [x.-":IF =1 x 1 _1
% = 0 w = 0 FE z 9 2
T o 4
Question-46

Find the indicated limit; m sin(a+x)-sin(a-x)

x =20 u

Solution:
xlu_n:u sinfz+ x,'l;sinl.’,a— 2] _ xlu_n:n Eccsjslnx - KITDE cos a [5::}:] - 2 cOS 3
Question-47
Find the indicated limit: 7, ©29{+=)
Solution:
i logil+ax) _  lim 1::1:;:—'5:”::'2+|:|:m'::|3 - lim o< a° 2
ko 0 = x50 5 3 K0 9T Xy,

X

Question-48

n—®

Find the indicated limit: ' [I%T”

Solution:

| sy+S AL ST 5 _
nil;nm [1+H] - n_‘mm [1+H] [1+F] - e' {-I} _E
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Question-49

x> =27 atx = 3. Does the limit of

Evaluate the left and right limits of f(x) =

f(x) = x > 3 exist? Justify your answer.

Solution:

lirm [9—2?]
w =3 ¥ =3
Letx=3+h

li (3+h¥-27| _[shZ +27h+hF | _ _

lim == -27
b= 3 —

Lletx=3—-h

lim (3-hP =27 _ lim _—272 4+9hZ K% _
ThEn b = O GF-h-3) h-—rﬂ_—h 2?

Also, fim 22-27 = lim (-2 3x49)=Q 49 +9=27

Fow -3 = 3 o ow—p 3 —

Question-50

Find the positive integer n such that ', x"-3" = 108.

Xx=3

Solution:
e "-3" - 108

o= 3 —
n3"-1=108
Putn=4,then4.3*=4x27=108

~n=4
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Question-51

Evaluate '™, «*-«""* I4int: Take e* or 5™ as common factor in

x =0

X =Fin X
numerator]
Solution:
aSinx
im g*_gfh® _  fim &%1- -
w = 0 T T w=0 -]
K- SIN%

B Exu_asinx-x} B Ex{l_E-{x-sinx}
- (% -sinx) - (% = sinu

_ ex Il -{1-{x-5inx}*}:-5inx}2 *an0ons
- l (x=s5Inx)

= ¥ I{x - sinx) - (x —sinx)f + .]
- I (2 = sinx) I

e[ 1 —(x-sinx) ....._] =el=1

T k=0

Question-52

If f(x) = 22+b  Wm f(x)=1and % f(x) =1

= <2 l":n:—irl.'l X = m

Solution:
Mo 1(X) = My 2522 = /1 = b=
~b=-1
N
S f0) = . —r=a=]
Z
~a=1
f(x) = :j:; =1

Get More Learning Materials Here: & m @ www.studentbro.in



Question-53

Evaluate ,'v, ™ and v, . What can you say abou

x =0 x—rl_

Solution:

Let f(x) = ;7 where K =x x=0
= -X X <0

Then,

o f(x) = Euﬁ:xﬁué =1

xljnﬂi] Euﬁ:xgu_ix::'

K x-.n {K}i x-.n (:'

R H does not exist.

Question-54

= =

Compute ™, 2™ -b* .. o Hence evaluate ', 3°-%

Solution:

W= 0 W

* b': =

Question-55

lirn a}‘:_b}f — |II'|'|u (.uk: —l:l—l:bx—i:l =:,e-”_r1.n|:| [d“; -1]—'_:““-' [b -l] |0g a - I':Ig b Iog

lim Iug[1+x:l =1

Without using the series expansion of log(1 + x), prove that

Solution:

lima  loafl + x)
w =g O "

Lety=log(1 +x) Thenasx -0,y —0

¥ ¥
lirm L = lim yz = lirn ¥ IIrE =
y =0 ¥ _ 4 y =+ 0 1+-!|.+?1-“_“—1 v = 0 j_l-Eq-_o_”u

Get More Learning Materials Here : i m

@g www.studentbro.in



Question-56

Differentiate the following with respect to x:

i) logyx + 200

iii) 3 sinx + 4 cos x — e*
iv) e + 3 tanx + log x®

v) sin 5 + loggx + 2 sec x
vi) x3/2 + 8e + Ttanx

vii) [“ ]

ul“} (== 3][2.:: -4y

(i
(i
(
i
(
(
(
(

Solution:
(M y=x"+e"

2 = 7x0 +e¥

(ii) y = log7x + 200 = logex . logqge + 200
2 = logye(2

(i) y =3 sinx + 4 cos x — e*
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¥ =3 cosx-4sinx —e*

(iv)y = e*+ 3 tanx + 6 log x
% = eX+3sectx+ g
(V) y =sin 5 +logigx + 2 sec X

= sin 5 + loggx logige + 2 sec x

d—l?l = D + Ingi—ﬂet 2secxtanx
dx ¥

(vi) y = x3/2 + 8e + Ttanx

dy _ 3 -3
d_? T T=X -’é+?mc2u
x 2

. 3
(Vi) y = [+ 3] = x4 3x+ Ze=x+ 3+ 3T +x3

=

¥ = 3x2+3 - 3x2-3x?

("."iii} (X_SKEYZ—‘” - '2#3—6:;2—4\,{ +12

b

y=2x% - 6x -4+ 22

dy  _ _ _12

4
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Question-57

Differentiate the following functions with respect to x.
(i) e* cos x

(1) ™ log s x> 0

(i) 6sinxlogigx+e

(V) (x}-6x3+Tx2+4x+2) (x3-1)
(v)(a—-bsix(1-2cosx)

(vi) cosec X . cotx

(vii) sin? x

(viii) cos? x

(ix) (3x2 + 1)?

(x) (4x2 = 1) (2x + 3)

(xi) (3 sec x — 4 cosec x) (2 sin x + 5 cos X)
(xii) x2 e* sin x

(xi) & e*cos x

Solution:
(iI)y=e*cosx
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% =-e* 5in ¥ + cos x e*

(i) y =6 sin x logygx + e = 6 sin x logex . logig e + €

dy  _ 1
d_"l = E| |ﬂg1DE[s|nxzhlagxmlx]

ko d

(V) y=(x*—6x3+Tx?+dx+2)(x>* = 1)

dy

%= (x* - 63+ Tx2 4+ 4x+ 2) (3xF) + (03 - 1) (4x° - 18x% + 14x + 4)
(V)y=(a—bsix (1 —2cosx)
= =(a—bsinx) (2 sinx) + (1 — 2 cos x) (-b cosx)

% = 2asinx — 2b sin? x — b cos x + 2b cos?x

(vi) y = cosec x. cot x
% = -cosec X cosec®x(-cosec x cotx) = -cosec® x — cot?x cosec x

Question-58

Differentiate the following function using quotient rule.

5
<2
Solution:
=]
Lety = =
dy _ (D (8).-5004) _ »20-mz_ -10x _ -10
@ (%) x x* x>
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Question-59

Differentiate the following function using quotient rule.

dx -3

i &5
Solution:
Lety= 22

dx + 5
d - ey -5
dy - (4= *E}E{Ex A= =2 =3) dx{dx +5]

d
" (4x +5)°

_ (4= + S12) - (2= = J(4)
- (4% + 5)°

_ Bx+10-8x+ 12
E4x+5]2

24

[4:“5?

Question-60

Differentiate the following function using quotient rule.

I?—'lr

x =4

Solution:
¥ 7
Lety= = :
dy — (-dmd -0 -aT)1 _ 6x” - 2848 447

dx (x -4 T x-ay
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Question-61

Differentiate the following function using quotient rule.

cos x +log x

xZ 4 a¥

Solution:

cos® + logx

k)
¥ #8

Lety =

x

(x* +e*)

dy _ (32 _,_E:f][_ginx-n-1]-[cn5x+lngx}(2:: + et

dy _ e"[%—ﬂnx—c;nﬁ:-;—lun;:-:]—b:tms:-:+lngx}+:-:—:-:2 Sinx

(x2 +e%)%

Question-62

Differentiate the following function using quotient rule.

Ir.u_:|:|-:—.'!u2

logx +2 s

Solution:

Let y = logx— 2%

logx + 2%

dy - {Iug:-:+Exz{%—4:]—{Iugx—zxg{%+4x] _ 4xl-2logx)
h T (logs + 2¢7)°

{Iug:-:+3x232
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Question-63

Differentiate the following function using quotient rule.

lag =
sin ®
Solution:

= logx
LEt}{ simx
dy _ sln){l]—lugx COs 5
E -— b4

sinzx

Question-64

Differentiate the following function using quotient rule.
1

axZ sbhx s c

Solution
_ 1
LEt 11.'[ - an" +bxsc
dy = '['“2 +hi+c)D-1{2ax +b) - (2a%x+ b)
dwx I:EXE +hx+ .::,2 m

Question-65

Differentiate the following function using quotient rule.
tanx + 1

tanx =1

Solution:
I_E"t .Illlr — tanz+ 1

tanx =1

dy - {tunx-l}{scd? %) =(tanx '1}5:-;‘?1 - "2 sect x
dx (tanx - 1)°

(tanx - 1‘;2
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Question-66

Differentiate the following function using quotient rule.

sin % + % C05 X

MOEIN M o= COS X

Solution:
I_E't .}I, — slns + 005 %

KEINX = 005X

dy [xzinx - cosxl{cosx - 22inx + cosx)—(2inx+ xcosx](xcosx + 2inx + Finx)

d

£

(x5Finx = :aix)z

% 5IN X COS ¥ - COSS% - ¥© SINEX +% $INX 05 % + X SINCOS x - COSoX

% 4% SINXCOS X — SiF % - X 5iNX c05x)

(% sin® — cos .‘af]l2

= _ xsinxcosx— X° COs- X — 5in

~2cof % -2 it x - x% sirf % + x° cos x
{x sinx - cosx)°
-I:E + ;.;2}
(x5inx - cosx)©

Question-67

Differentiate the following function using quotient rule.

Solution:

2 |logx
x

Lety = = =

dy - H:E-Elngx.ux _ EE‘{%—IDQ:{]_ 2[%—Iugx]

X
(e (%) "

=pX [;—Zluq x]
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Question-68

Differentiate the following function with respect to x.

Solution:
y = log(sinx)

Let u = sinx

%‘ = COSX

y =logu

dy

du

dy _ dy  du
dx du dx

1 |
u TLE:
1

sin

%.cmsx: cos X =cotx

Question-69

Differentiate the following function with respect to x.
@sinK

Solution:
y = @sinx

Put u = sinx

%‘ = COSX

y=e

dy _ gl = gSinX

du
L 9 — dy du _ aSINX ppey

o u dx

[wR
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Question-70

Differentiate the following function with respect to X. Avcotx

Solution:
'}lr = A+ cotx
Putu=1 +cotx

- _cosec? x

dx
1/2

¥=U

Question-71

Differentiate the following function with respect to x.
tan(logx)

Solution:
y = tan(logx)

Put u = logx

i.l
dx

Ly —dy du _onnZ ) 1 _ sect(logn)

o u dx » =
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Question-72

Differentiate the following function with respect to x.

Ehu
cosia +b)

Solution:

_ &
y= cosla+b)

dy _ cosfax +b) I:% [sh}r} = !b}: %{cus{ax +bl)
cos(ax +b)

_ cosfax +b) P +é:'x.5in[-ux +hia
-:u::nszl';a:-:+b',i

ahxtb cosfax +b) + asinfax +b)
EDSZI:a}: +h)

Question-73

Differentiate the following function with respect to x.
log sec [5 . ;]

Solution:
y = log sec [3+]
7

Putu= 2.
&

=8
=

o
]
ki | 1=

y = log sec u

y=logVv
Putv=secu

dv

5, ~ S€ec utanu

ﬂ.ll’.‘l.
< |-

1
o |
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Question-74

Differentiate the following function with respect to x.
log sin(e* + 4x + 5)

Solution:;
y =log sin(e” + 4x + 5)

dy _ 1 cos(e™ + 4x + 5)(e" + 4)
da sinfa”™ + 4x + 5)

= (X + 4) cosl? + 4x+5)
sinfe”™ + 4x +5)

= (e* + 4)cot (e* + 4x + 5)

Get More Learning Materials Here : m @) www.studentbro.in



Question-75

Differentiate the following function with respect to x.
sin(x*/?)

Solution:
y = sin(x3/2)

Put u=x3?

y=sinu

'j‘-“u = oS U

dy — dy du _ g % xwzzcﬂs ;{3.52 [%xu:]

Question-76

Differentiate the following function with respect to x.
cos(Jx)

Solution:
y =Cos U

Putu= &

dy _ o
- = sin u

&

_ 1
x - adx

o

[

., dy

o (A ;

v o odu _ : 1 _ -sindx
—_ =-5INuU. =
20 24x
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Question-77

Differentiate the following function with respect to x.
@sin(log x)

Solution:
y = gsinilog x)

Put u = logx

5
Il
W e

0o
]

y = gsinu
Put v =sinu

dv _ —
= =cos u = cos(logx)

Puty=e"
dy _ -V
¥ =g
Hence 2 = & & du - oV cog(logx).2 = eSiN(0g¥) cogliogs) | 2
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