Chapter 12. Limits and Derivatives

Question-1

Find the indicated limit: '™ x%+2x+5

1
x Jiz-l-l

Solution:
lim xf+2x+5 2 1+2+5 by diract substitution

W= 1 ::{2+1 1+1

ka | o

Question-2

Find the indicated limit: ', ==

x— 2 2 — =

Solution:

- -z ; 2 - i
e =T = e =0
Question-3

Find the indicated limit: ", Cesh)” -

Solution:

lirm (x+h)2—x2 = lim #2 + Zuh+ hE - ® = lim h(Z=+h) = lim -
h—:rlil—h h—=0 R h—=0 h h—:rIII(EJ'H'hJ 2}‘:




Question-4

Find the indicated limit: ™ x™-1

= =1

x-=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



Question-6

x= =0
HE ""'IE —-q

Find the indicated limit: i {x *p° -
e

Solution:

lirm :':2 +|:'2 P

* = 0
3':2""12 - A

Question-7

Find the indicated limit; ™ ™% -"a

X =3 a
X —a

Solution:

. ) 1
o - Ta K'Ta@ = %aﬁn‘l (na" ~ T formula)



Question-8

H . . . . ) 3
Find the indicated limit: "™, tw -1
Jr -1
Solution:
lirn %I'__l = lirm :'::‘I:é_l
w—=1 J;—l x-éj.x¥§_1
= lim x%‘lx x-1 = lim x%-x}éx %=1
w—=1 w-1 x%—l w =1 v —1 x}é_lj)‘g
1,141 1
- =(1) = - 153 _ =z
e YAt iz T
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)
3= 10 o 1+x+x2+1:|
1




Question-10

Find the indicated limit: " “*(5)

R ||
xE
Solution:
i EiHE[E] i ' Fi
:-::ITEI 3 :xlTD(smx 3]2(:";"'..§E:i| :"':% :%
Z x/3 ¥
Question-11

Find the indicated limit; ™ ’““[“"] sin(a-x)

x =0

Solution:
}{Ii_}n-ll:l sin(a+ x];gin(a— ) xli_}n-ll:l En:cnszsinx - KlTDE oS a [smx] 2 COS
Question-12

Find the indicated limit: 7, 29t1*=)

x>0

Solution:
lirm logfl+ox) _  lim  ox —_':ux:'z + (o) - lim 247,
x =0 - w = 0 z 3 x_,gcl—?}cw?x .......
X
Question-13

n—% o

Find the indicated limit: '™ [,,%]"5

Solution:

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

n



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



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

Iff(x) = =& m f(x)=1and 7, f(x)=1

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

£ 2

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

~a=1

A f(x) = £ot =

xz—l

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



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

Lt — Lt oLt ® __-I

x—}Df(:{}_x—HIlH_x—}D: -
>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

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

x

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




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

i) (x-3Ex* -9
(viii) & 2

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

dy _ 1
i = |091DE[;]



(iii) y = 3 sin x + 4 cos X — e
2 =3 cosx-4sinx-e*
(iv) y = ¥ + 3 tanx + 6 log x

4 = g¥ 4+ 3gecx + 2
dx "

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

|
d—? = 0"' SHO0% s cecutans
dx -

(vi) y = x¥2 + 8e + Ttanx

d _3
= :_EK /£+?59c2x
d}{ =

e 3 ) -

£ w

2 =3x2+3 - 3x2-3x*

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

y=2x2—6x -4+ L

dy  _ - iz
= =4x-6-3

Question-22

Differentiate the following function using quotient rule.

1

ax? s+bx +c

Solution:
il

Lety =

ax® +bx+ c

dv = (ax® +bx+c)0-12ax+h) — _ _ (2ax+b)
¥ (o +hx+ o) (ax® + bx + )




Question-23

Differentiate the following function using quotient rule.

tanx +1
tanx -1

Solution:
LEt F — 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 5"{ — 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




Question-25

Differentiate the following function using quotient rule.

Solution:

e 2logx

=

Lety = |29

e =

% 2 % o 1 _ 1

Z -zl \ ze® Z -logx al = _ }

ji — ¢ 5 ~2logxe” _ [:-: g J= [x ngx] = ¥ [E—Zlugx]
=

® I:E::{IIE {esz -

-]

Question-26

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

Solution:
y = log(sinx)
Let u = sinx
du = cosx
du
y =logu
du - 1_ 1
E E zimx
dv = dvy du-1pogx=-1 cosX=cotx

E E E u sinx



Question-27
Differentiate the following function with respect to x.

Esin:n:

Solution:
y = Esim:

Put u = sinx

4= cosx
dx

y = e"

dv — gl = @sinx

du
ody _ody du _ L5INK
- B = T e . COSX

Question-28

Differentiate the following function with respect to x.
J1 scot x

Solution:
}" = 4.54 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



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




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



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
— (Ex+4 cos(e” + 4x +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
du _ 3 1
o gﬂ”é
4 = cosu
du
du dy  du

_ _ 3 172 _ 3/2 (3 172



Question-34
Differentiate the following function with respect to x.

cos(.x)

Solution:
y = CcOs U

Putu= &

dy  _ &
T sinu

du 1

o Eﬁ



Question-35

Differentiate the following function with respect to x.

asin(log x)

Solution:
y = esin(log x)

Put u = logx

I&
Il
w | =

(-
9

y = gsinu
Putv=sinu

dy _ —
T =cos u = cos(logx)

Puty=e"

d_""zel"'l

dv
dy =dy dv  du
Hence 3£ - T T

Question-36

=gV, CUS{'GQK),E = EEiﬂI:IDg:-::I Cos{mgsj B

Find the indicated limit: '™ x*+2x+5

Solution:

1
e :lizi-l

lim x2+2x45 - 142453 by direct substitution

oo 1 3 ias

i o |

i

-8 -
_5_4



Question-37

Find the indicated limit: '™ 3=2

x =2

-

Solution:

lirm w2 = lirm _(2_.;'-‘.} -  lire _
E*E:EE_K-E*EE-H—iz-EJE-H —I:I

Question-38

T - = " " 2
Find the indicated limit: '™, t“hf —x
Solution:
2 2 2 N
naro W = oo X ”Kh:h = =0 —Hhh M= lim sk = 2X

Question-39

Find the indicated limit; ' =™-1

x =1

e |

Solution:

i %M1 = i ™Mo m-=-1_
o | ] = o o= 1 =1 _m{1] _m

Question-40

1 1 1 e lim Ex el =
Find the indicated limit: ', —F

L)

Solution:

lim Zx+1-3 - lim Bx+1-3 4 X2+, 2x+1+3 _ lim (x+1-9) Jx-2+482
x-.‘;x_l_;z ”"':Jx—l—:."z \I'x—2+41'2_ JZx+1+3 k=4 - 2-7)

JZx+1+3
= lirm 2m-8 & - 4,\E
Wl g m
— lim 2-..'::—2+\E
IR TR
=2&
&



Question-41
Find the indicated limit; ', JJ:"Z o’ -p
* +q° -q

Solution:
2 and

lim < *PT P
w = 0
“+e -q

_ lim i +p? -p x1|xz+q2 +':'x"'|12+l='2 +p

'x-uJ12+q2_q B2 +a? +q e +pf +p

- i ‘.{2 “'|;i'2 —pz ::.;2 ...FE' *q

_x-ﬂxz_'_qz_qi 1‘|I:J'.E+q21-p

= lim 29 - 9
¥=0 2p =]
Question-42
Find the indicated limit: b _ % -
Solution:
i m - M = S n-ofim = 1 Yoot (na" ~ T formula)

X=a =2 =



Question-43

;?Ell

Find the indicated limit: '™

x =1

o

Solution:

1
lirm '?J'-'i_ lirm :{f‘é-l
W oep 1 wl'—‘l_x-.lx%_i

= lirm I% -1, x=1 _ lim x%—x% P
T oa=l xo1 . _i-x-il v =1 I%_:L%
layyh ™, 1 1/3

- -
yays A7

Question-44

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

Solution:
2
N [ A Fy o wE -
liFr 1+}{+3¢2—1 = lirFm 1+K+1¢1—1 w% 1+x+x2 ',1: i 1+x+x 1
o= 0 — ” = J'C-hﬂ—x 1+x+x241 x#nﬁll1+3{+!2+l
- lirri s + 1)
ch-“:':!:1:;;+}r+3{2+1fl
= 1 :l
1.|i+1 .



Question-45

Find the indicated limit: % *»*(5)

x =20

xZ

Solution:

lirn 5“"1%] — lim [sinx/3 2 (x/3F = 1x1=1

x — O T % — O %73 3:2 3 =
Question-46

Find the indicated limit: Yim, sin(a+x)-sin(a=x)

=

Solution:

xli_n:u sinfa+ x,'l;sin[a— =l _ xli:'nu Ecusjslnx - KITDE cos a [5::}:
Question-47

Find the indicated limit: "7, 22+

Solution:

ey (w? 2 3

:Ir_l;nu M = :'rll_r‘ﬂ':|I Mot - ;.e”_r-.nu u-"?x+°?x2-------

X

Question-48

m — o

Find the indicated limit: ., (1. 4]

Solution:

S (a2 = (22 = e (1)0 = e

]:Ecosa



Question-49

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 [9—2?]
x=+3|x-3
Letx=3+h

oh3 - 2 +27h +h3
Then I-..“mI [{a{gﬂ-,}-i?] - [g'.I i?h " ] = I-u"-Tu 27+ 9h+k2 = 21

lim == -27
h=3 k=3

Lletx=3—-h

lirm {3 = |-.]13 27 _ i —27R yon?opd
Then X% 3-h-3  h=0— ¢ =21

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

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

~n=4



Question-51

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

x =0

¥ =gn x
numerator]
Solution:
EI'.:in:-:
|Ir'|'l iﬂ_iﬂlﬂk —_ I|r'r| = 1_ :
% = 0 T T x=0 [
X—5Nx

B e"‘{l—e"i"x"‘} B Ex{l_E-{x-sinx}
- (% -sinx) - (% = sinu

_ oX [1 (1= - sin) + x = sinxi® + ...,
- l (x=s5Inx)

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

e[ 1 —(x-sinx) ....._] =el=1

T - 0

Question-52

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

- =Irz_l":ln:—irl.'l X 3w

Solution:
Mo 1(X) = Ty 25tb /] = b= ]
~h=-]

lirn -I-' —  lim a‘:;z_ —

W — @ {K}_ x+mr£_a_1

jlt2

~a=1

f(x) = :j:: =1



Question-53

Evaluate 'y, ™ and "7, H. What can you say about "7, 2?2

x =0 x—rl_ x—rl_

Solution:

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

Then,

o f(x) = Euﬁ:xﬁug =1

ol = ﬂuﬁzxfu_!—x = -1

K :-c-bﬂ {H}# :-c-le (]

R H does not exist.

Question-54

=

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

Solution:
X - lim g -
o a“;b" = s l‘.-"-lj;{bx-il =S [* - 1]—:-0[t' l] loga —logb=log

2)

o 22 = log(3]

S
" o -

Question-55

Without using the series expansion of log(1 + x), prove that ', '2eC+x) =

Solution:

lima  loafl + x)
| "

Lety=log(1 +x) Thenasx -0,y —0

¥ ¥
lirm L = lim yz = lirn ¥ v? =1 _ ‘I
El—iu"f_l vy =0 1ey+i_+,....~1 y—= 0 ]_iEt_l-._.,u 1
2




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
(
(
(
(
(
(
(

Solution:
My=x"+e*

2 = 7x0 +e¥

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

(i) y =3 sinx + 4 cos x — e*



d_';l'
dx

(iv)y =e*+ 3 tanx + 6 log x
= ¢+ 3sec?x+ &

=3 cosx-4sinx—e*

(V) y = sin 5+ log;ox + 2 sec x
= sin 5 + logex logyge + 2 sec x

+ 2 5@t xktanx

dy = D + logype
dx %

x3/2 + 8e + Ttanx

(vi) y

dy _ 3 =%
= __E": -"§+?inc?:-e

o

. 3
(Vi) y = [ws 2] =63 +3x+ 2+ 2=% + 3+ 3T + %2
x oy

j—i =3x2+ 3 - 3x2-3x2

("."iii} (X_BKZXZ—‘H - 2?53—6:2—4};.,.12

b

y=2x2-6x -4+ 22

dy _ _g_12
d—x—dx 5] ?



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



[l

d_f' =-e*gin % + cos x e*

(i) y =x""log(&) = £x"Mlog x
1
= ; x%_l-r;mq:-:..x;_l

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

dy _ : 1
d_z = El |ﬂg1DE[ﬂnx;#|agxnu:x]

(V) y=(x*—6x3+Tx?+dx+2)(x>* = 1)

o -+ TR+ Ax+2) (3x9) + (x3 — 1) (4% - 18x% + 14x + 4)

X

(V)y=(a—bsix (1 —2cosx)

dy  _ _ P 1 —
T =(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?(-cosec x cotx) = -cosec? x — cot’x cosec x

Question-58

Differentiate the following function using quotient rule.

5

X
Solution:
Lety= >

dy = 0D L ®-5L08) _ Ro-gzg o -10x _ -10
X I:‘.:E]IE xt x o

o



Question-59

Differentiate the following function using quotient rule.
2x -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

H:-HEF

Question-60

Differentiate the following function using quotient rule.

I?—'lr

x =4
Solution:
Lety = < - :"r

dy — (e-a)7® - -aT)1 _ e’ - 28" 447
HE (x -4F° (- 4)°




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:fj[_ginx-n-1]-[cn5x+lngx}(2:: + et

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

(x2 +e%)%

Question-62

Differentiate the following function using quotient rule.

Ir.u_:|:|-:—2u2
logx +2x5
Solution:
#
Let v = logx—2x
F logx + 2%
dy - {Iug:-:+2x2{%—4:]—{Iugx—zxg{%+4x] _ 4xl-2logx)
dw I (logx + ?xilf

(logx+2x



Question-63

Differentiate the following function using quotient rule.
lag =
ain X

Solution:
Lety = loax

£iri

_ sinf 2] togx cos

sm =

ﬂ_l_\;

Question-64

Differentiate the following function using quotient rule.
1

axZ sbhx s c

Solution:

LEI EI'[ - I? +1h:-c-r c

dy {axz +bx +c) 0 -1{2ax +b) _ _ (2ax+ b)
dx T (ax® +bx+ o) - lfaxi b+ -:]E
Question-65

Differentiate the following function using quotient rule.
tanx + 1
tanx =1

Solution:
I_E"t .Illlr — tamu 1

hm-c i
dy - {tanx -1}{531:? x}'{l&ﬂx'l}lﬁ&-_‘!‘?x - -2 smc x
du (tanx -1} (tanx -1)




Question-66

Differentiate the following function using quotient rule.

sin % + % C05 X

MOEIN M o= COS X

Solution:
I_E't .}I, — SN+ % oosx

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

€ x4 x SINXCOS¥ — SiMF X — % 5iNXC05%)

(% sin® — cos ;f]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[%—Iug1<]

X
(e (%) "

=pX [;—Zlug x]



Question-68

Differentiate the following function with respect to x.

Solution:
y = log(sinx)

Let u = sinx

= ﬁ.cmsx: 2 cosx=cotx

sinx

Question-69

Differentiate the following function with respect to x.
@sinK

Solution:
y = asinx

Put u = sinx

du _
i COsX

y=e

dy _ gl = gSinX
du
dy

— du _ ~5inx
_E'd_:r_e . COSX

ﬂ_II:‘L
w |~



Question-70

Differentiate the following function with respect to X. Avcotx

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

j_: = -cosec? x
y = ul/2
_1 _
':l—'i"‘I = l;u -"{’ — %ﬂ.fﬂﬂtﬁ{] %
. j—i = d—i% = %[:L+ cutxj%(— oz eety)
Question-71

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

Solution:
y = tan(logx)

Put u = logx

=
=

l
I
ol

(=1
- 4

y =tanu

¥ = gect U
du

2 2¢ = gec?u.

ay !itzﬂbg.ﬁ]
du dx

I
o
I

ﬂ_II:‘n.
L e



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) £2%h +é:'x.5in[-ux +b)a
cc:s?{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.
&

[«
=

o
]
ki | 1=

y = log sec u

y=logVv
Putv=secu

dv

5, ~ S€ec utanu



1 - = =] 1
=1 sec [;*3] tan [TE]‘E
1 AL A, X 1
= Jn.x “{3 E]'“’[a E]‘E
o
= J;I:.. :q. f]
z 4 2
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)

= (eX + 4) st *dx+5)
sinfe”™ + 4x +5)

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



Question-75

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

Solution:

y = sin(x3/2)
Put u=x3?
y=sinu

dy —

T =cosu
dy

=2 ¥ =cosu 3 x/2=cosxI? (.22

Question-76

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

Solution:

y=cosu

Putu= &

d¥ _ _goj

T =-sinu

T —

o 2q%

Lody _dy du_ o 1 =—".iil'IJ;
£ == 2 sinu. - =



Question-77

Differentiate the following function with respect to x.

@sin(log x)

Solution:
y = gsinilog x)

Put u = logx

[«
=

Il
W e

(=%
9

y = gsinu
Put v =sinu

dvy _ —
T =cos U = cos(logx)

Puty=e"
dl,rz ']
= =€
dy _ dy dv  du _ oV
Henced—r T -5 —€.cos

{Ich}.é = gsin(logx) oggllogs) %



