(4 Solutions
(x+ 3% =36
1. Given, f(x) = +_3—. X#3

4 kr : X = 3
Let f(x) is continuous at x =3
Then, we have hm f(x) = f(3)

= lim(_ﬂ_
x—>3 x—-3

=k

2 _ .2
= lim(_x_'*',—3)—_——-,6—=k
x-3 x-3

i UEE 3-6(X+346 _,
x—3 X;—3'

['.'asz2 =@-b @+b]
x-3E+9) g
x—3 (X—3)

= lim(x+9) =k
X234 9=k = k=12 M

=

= _
> TR
2 Let f(x)= m s Ois continuous atx=0
3, ifx20
Then, lim, f(x)- llm S = f(o)
x>0*
= lim f(0+H) = hm f(O A= /0
h=0 k(-—h) 3
= 3= hl‘u’no A
= lim ( kh) 3= hm (—k)
h=>0\ h
m

=—-‘3

DCAM c|asses

1-sin’x gy X
3 cos° X f‘
3. Let f(x) =] p. lfx;v,i.

lg0-sin X x> T
(- 20° 2

a/(l‘.) S}
2

| n
Now, LHL - lln’:_ f(x) = hl[l.no /(—2- —h)

X =
2

utx=-’5-h;whe'nx—9-’—‘2-—,thcnh—+ 0]
2

1 - sin’ (n _) 1-cos’h
= lim 2= lim e 0/2)
h=0 - sin
3 cos ~——h)
5

[ cos (-15 - e) =sin 6, sin (—’-‘- - 9) = cose]
2 2

1 ( - cos W) 42 + cos’h+ 1 x cos h)
h=0 3(1“C052h)

|
|s continuous at X = —2-.

Then, (LHL)”% = (RHL)X_,;

E

= 1lim (1 - cos B (1 + cos®*h + cos H)
h>0  3(—cosh (l+ coshy

A + cos® h + cos h)

= lim

k>0  3(l+ cosh

_1+cos®0 + cosO_1+1+1 _ 3 _1
3(1 + cos 0) 31+1) 3x2 2

...(ii)
and RHL= lim /(= lim (E A
+ - 2

xo X

T 4
[putx=3+h;when x—> —,thenh— 0]
2

" q[l_sm(zm)]

-h—‘-)O‘ 2 nm
[1!—2(1‘.4. h)]

im 9.0 — cosh)




mbﬁ
wl:-

Xl=

[sm _
q
8

On substituting the values from Egqs. (ii) and (iii)
to Eq. (i), we get

mhﬁ

+ lim $I0X =1] ...(iii) (0
X

x—)O

1 _q_ (=
2 8 f(z)
1_gq
= _—=1 = sis lven)
ariald [f() p(g ]
= l:iandl:p
2 8 2
q=4and2=l m
3.2
4. Given, )
sin(a+l);r+Zsinx'x<0
flx)= 2, x=0
l+bx.—l' s
X
is continueus at x = 0,
» (LHL), _o =(RHL), _, = £(0) (1) (/2)

Now,LHL= lim_ fx) = Jim 0~ A

[put x =0- h;_when x— 07, then h— 0]
= lim sin [(@ +1) (0 - W]+ 2sin (0 -.h)

ho 0 (0=h
= lim —sin [(@ + 1) k] - 2sin A
_h-)o - h

[rsin (—6)-—sm9]
= lim sin(a +1)h+ 2sin A

k>0 h ;

= lim SR@+ DA L sinh

h—0 h h—=o0 h

= lim D@+ DA o i SIDA

k>0 (z+1)h h=0 h

=lx(@+1)+2x1 [ lim smx=l]
x=0 x

=a+1+2=a+3 y ...(ii)(‘)

and RHL = llm S(x)= llm S0+ A
[put x = 0+ h:when X = 0*, thenh—> 0] (1/72)

= lin 1+ b0+ 79 - :
h=0 O+ h

J+bh+1
J+ bk -1
= lim — = T bh+1
h—
multiplying numerator and
Eienommator by ,/1 + bh + | 1

(1+bh)"1 = lim

Hoh(mﬂ)’h.,o h(m+1)

b b
. = = — ...(iii)
- jm e Ao 2 )

jii) we get

Egs. (i), (ii) and (
From Eq a+3=2=2 [.f(0)=2]
2
bigy b &)

a+ 3=2and—2-—2

a=-land b =4 m

o 1_:85_51), if x#0
. Let  f(x) = 8x?2

ki Ex=0

is continuous at x = 0. . .
Then, (LHL),_, = (RHL),_o = f(0) (i)
Now, LHL = lim_ f(x) (v/2)

x—0
= lim l—cozs4x
x>0 8x
= lim 1- cos4(0—ﬁ)
h=0 80— h)?
[putx =0-#; whenx — 0",thenh — 0]
= lim 1 - cos4h
hso 8h?
)
= lim 28in“2k s
h>o gy

= lim S°2% _ . (ginop)?
,.h_‘.‘},Thz—hm(Th—) =1

[ cos(-8) = cos0)]

1 - cos 20 = 2sin?@]

=fO=1=¢ iy s
Hence, for k = 1, g [ f10) =k, (given)]

e : .
continuous at ¥ = 0 given function Sf(x) is
Alternate Method b

8x?
. k,
continuous at x = 0.

I-cos4,
Let flx) = (\i), ifx:_o_‘
1fx=:0

‘11191




Here, f(0) =k (1/2)
and hmf(x) COS4X hm ZSiHZZX
X-—)O 8x x—0 SXZ
= lim[ Sin2x )" _
5‘1'5(7] =1 (2)
*+ f(x) is continuous at x = 0,
li = - -
xl_{%f(x) JO = 1=k=k=1 ()]
1 —
ﬂ, when x< 0
xZ
6. Given, f(x)={ a, when x=0
Jx , when x>0
L\/1§+ Jx -

Since, f(x)is continuous at x = 0,
(LHL), - = (RHL), _, = f(O) C i)

Now, (LHL),.., = lim f(x) = im L= cos4x

- Q)

x-»o X
- lim1-cos4r(0—h)
o (0-h’
[put x = 0—/; when x — 07, then h— 0]
I 1-cos4h
=Hme—

S — s [~ cos(-8) = cos0)

m
2sin’ 21
h-aO'v.; )

=zlim(sm2h)x4' m

h=0 2}1~
[-. hmw_x]

[-1—cos26 = 2sin26)

=2>,((1)2'X4 » x=30 x

=8
Now, from Eq. (i), we have. !
(LHL)X=0 T f(m g
= 8=a [ f(O) a (glvcn)]
D= gEgT m

\‘i +kx - "/1 kx Jif -1 x<0

X

2"“,’ if0< x <1
x_l ‘ reule ;

7. let f (x) =

is continuous at x = 0.

Now, =" =—2=-1 B m

and LHL=hli_’n}) fo-h

(f“_k - T+ kb (fL—kh+ L+ KB)
fkh+ﬂkh)

m

h—v =h

I e el L
" ko0 —h(J1 - ki + J1 + kh)

@+ b@-b=a =¥
—2kh e m

s —h(JT-kh + 1 + kh)

2%k % _ 2% _

h-.oFkh+\/7kh_l+1 .2
Since, f(x)is continuous at x = 0.
f(O=LHL = -1=k

= k=-1 | LW
CHx?S16x+200 L,
8. Let f(x) = (x-2)? R
) k; x:-;.Z
is continuous atx=22 -' He AL E /2)
Now, we have f(2) = zi ' = (172)
0 v
sl hmf(x)-l x+x 16x+2
. x=2 ( —2)
lim X~ 2)(x* + 3x-10) m
x-+2 (x 2)
s =1im(x 2)(x+5)(x -2
x=2 - (x-z)z
. —lm}(x+5) 2+5=7 m
Since, f(x)is continuous at x =2
limf)=f) = 7=k o= k=7 m
o ; ) kcosx" if x#f
9. Let f(y={®-2" 2=
R S | .
2.
is continuous at x = x/2. el §
Then, atx—— LHL = RHL | i
Y f 3) i
Now, LHL= lim_f(x) = lim Kcosx
s L txs® R—-2x
2 . 2
kcos(E.._h
= LHL=lim " \2

h—0

: n‘—z(f__j,
: 2

o N W i
| [pu x 3 h; when x — %—, then h - 0]



70.

- k sin h n
hu—x;‘}) n—n+2h[-cos'(——9)—sm9]
. ksinh _k i
lim 2218 _ & sin i
ko 2 Zhlm h
k

= LHL=Z_ . sinh _ .

2 [ hlgr:) h _l] %)

'f(f) =3
> V/2)
Now, from Eq. (i), we have
LHL = ](E) = 5 =3
2 2
k=6 m
asin® (x + l) x<0
Let f(X) s
tan x sin x
s ., x>0
X
is continuous at x = 0.
Then, LHL = RHL = f(0) (i) (v2)
Now, 'LHL= lim asin— (x +1)
[ xX—=0" 2
= LHL = lim asinf(—IH- 1)
h—0 2
[putx = 0 — )t when x — 07, then h— 0]

...(ii)

. X
=g4sin—=a
’ 2

f(0)=asin§=a ...(iii)

Now, we need to evaluate RHL at x = a.

[ -LHL = f(0) = a and from this, we
can’t find the value of a]
Here, RHL: lim w :

x=0% X
— RHL = lim tan h—sin h
h>0 n . s
[put x = 0+ k= when x — 0%, then h — 0]
sin A
cos h
P
sin #— sin & cosh
> cosh
sin (1 —cosh)
K cosh
. l-cosh .. 1
hh—%"hz—'hhﬂ cos h

—sinh

-
“L »
o

E
l
o

(1/2)

'E

-0

. sinh

= lim -
k>0 |

l-—CObh i
=__1><lirn—'-'}"z"”><

1 1 |
h im ———=J= ;
[ ; s“’: "landl —20cosh cos0 ) l] {
h—>0 :

)

h
. 211
2sin [ 1—cosx=2sln’:‘_']

2

[__ lim DX _

x—0 X

1] )

. RHL=1. oe(1v)
2

On substituting the values from Eqs. (ii), (iil) and
(iv) to Eq. (i), we get

wboiyr o gmd (/2)
2 2
3ax+ b, if x>1
11. Given, f(x) = 1 P if x=1
S5ax-2b, if x<1
is continuous at x =,
LHL = RHL = f() e (1)
Now, LHL=xlim_ S(®) = lim (5ax - 2) (1/72)
=1 x—=]"

= hl'_"T}) (5a (- m - 2b1
[_PUtX =1'-h; when x =1, then h - 0]
= hll_t’!}) Ga-5ah-2b)=54-20 ()

andRHL: li ’ . -
s OXH D) = lim (3214 B+ b)

[put_x=l+h;whcnx—>l+,thenh—90|
=hl‘1_r’r}? (3a + 3ah+ by =139 4 p
Also, given that Q) =11



On substituting these values In Bq. (1), we get

- M-Ww X4 hml]

=5 M+ bl (1)
and 5a =2 =) (1) (172)

On subtracting 3x Eq. (1) from 5x Bq. (1),
we get

[ 152+ 5b~15a + 6b = 55~ 33

4 = 1lb=22 = b=2

On putting the value of b In Eq. (1i), we get
Ja+2=1] =3 a=9=pa=)

i‘- Hence, a=3and b = 2 )
| 5, XS 2

12. Let f(x) =dax + b, 2< x<10
»- 21, x210

is a continuous function. So, it is continuous
atx=2and at x =10,

*. By definition,

(LHL); u2 = (RHL) ., = f(2) ()
and (LHL),.,, = RHL), »;o = f(10) (i) M
| Now, let us calculate LHL and RHL at x = 2.
4 LHL= lim f(x) = llm 5=5

x—2"

; and RHL = lim fix)= lim (ax + b)
; x -2t

: x=2*

f’ 9 =hli_r’r:){a(2+h)+b}=hli_r.nu (2a + ah+ b)
3 . [put x = 2+ h; whenx — 2', thenh > 0]
E‘ =2+b

; From Eq. (i), we have

E LHL = RHL

F = 2+ b=5 ... (iii)

Now, we have to find LHL and RHL at x =10.
LHL = lim f(x)= lxm (ax+ b)

E, x—=107

K] = lim[a(10~- h)+b]
h—0

[put x =10- h; whenx-—>10 then h— 0]

= lim (0a—ah+b)
h=0

= LHL =10a + b ,. :
and . RHL= lim_ flx)= lirlx;L# 21=21

e i 2

x=10"
Now, from Eq. (ii), we have 4
Z IHL= RHL
B L e bEe ar o) @

13.

14.

On subtracting Eq. (iv) from Eq. (41§}, we get
By =16 = "2
On putiing a = 2in Eq. (iv), we gel
204 b= 2] = b=1

Hence, a = 2and b = L. m
ax+1,if x5 3
Let i bx+ 310 x>3
is continuous at point x = 3
oo (1) N

Then, LHL = RHL = f(3).
LHL = lim fx) = llr‘n_ (ax 4+ 1)
x—3 x-3

Now,
= lim [a(3-M+1]
h~-0
[put x=3-h whenx = 3, then k= 0]
(
= lim (33 —ah +1)
h=0
= LHL = 3a+l 4)]
and RHL= lim f(x)— llm (bx + 3)
x =3
=lim [b(3+H+3
h—0
[putx =3+ h: when x = 3, then h— 0]
= lim (3b+ bh+ 3)
h=0
= RHL=3+3 . ~ (1)

From Eq. (i), we have
LHL=RHL = g+1=3b+3

Then, 3 — 3b = 2, which is the required relation
between a and b. )
kx +1, if xS ™ '

Let f(x) =
& {cosx, if x>mn

is continuous at x = .
Then, LHL =RHL = f(=) (1M
Now, LHL= lim f(x) = lim_(kx +1)

xX=n" ¢ XN
=lim k(n-H+1]
h->0
[put x = & — h; when x = ", then h— 0]
’ =lim (kn—kh+1)=kn+] m
andRHL- hm fx) = lim. cos x
X—-)u X—H’I
=hh_x’x}) gos(n+h)
[put x = &t + /;, when x> =", then h— 0]
=C0S T 1% : m
el [vcos m=~1]



Now, [rom Rq. (1), we have

LHL = Ry,

g kn‘.’*lm-—-lmknﬁ-z

v k!’.‘!—-.—%

; n
15, Let f(y) = {"(-\‘“P-\'). It xs0

qx 41, il x>0
is continuous at x = (), l
Then,

(LHL), ., = (RUL), .o = f(0)
Now, f(0) =

Al0-0]= 0,
LHL = lm f(x) = lim J(O=h)
X3 t) =0
=x¢93u0—m’—a0—m1
=Ax0=0 |\
and RHL= lim J(x) = lim f(0+ h)
x=0* h—=0

= lm40+ ) +1=1
h=0 )

** LHL # RHL, which is a contradiction to Eq. (i).

*. There is no value of A for which S(x)is

conlmuous atx =0, m
16. Here, we find LHL, RHL and 1(1) If
LHL =RHL = ( ) then we say that f(x)Is
continuous at x = % otherwise f(x)is
discontinuous at x = 2-1
Given function is
( l + x, 0sx< 12
2
1 18.
S =1 1L e
5 19,
3ix lexst ‘
[ 2 .2 .
We have to check continuity of f(x) at x = b o
7 1
Now, LHL= lim f(x)= lim (— + x )
1- 1 2
X == X ==
2

Pt

' 1
= 1i —+-—=h
hh-.mo(z- 2 )

[putx:%—h;whenxa%,thenh—e 0] '

= lim (1-HA=1
h=0

4

and

y

i € "x
and  RHL = lim J) llm (2 J
o v)

x '

2

I S
A N 4 h)
mh”j:}l (2 2

m | 4 | |
; e s UhEn Hwp
[pm X = ’2 + h; when x = = ther ”,]
m (24 M =2 m
S~ 0
O v« LHL#RHLatx=1/2. 1
“ f(x) I discontinuous at X = =, m
17. Glven, f(x) =4 a, x = 2 1s continuous
X+4], x> 2
1
o atx=2
(LHL), ., = (RHL),.7 = [(2) L) m
m Now, /2)=a
and LHL = lim f(x): llm (Zx-l)
- lim [2(2- h)-—ll-— m

[put x =2-Fk; when x'— 27, then h— 0]
From Eq. (i), we have
LHL= f(2) = a=3
Now, let us check the continuity at x = 3,
Consider, lim f(x) = lim(x + 1)
x=3 x—3

(1/2)

[ f(x)=x+1for x> 2]

=4= [(3) m

[ f(3) = 3+1=4]

“ f(x)is continuous at x = 3, . (V2)

Do same as Q. No. 12. [Ans.a =3and b = -2

2 : ,
Let f(x) = k(x“+2), if x<0

3x+1, if x>0
is continuous at x = 0,

, (1/2)
Then, LHL =RHL = f{(0) (i)
Here, ~ LHL= lim f(x)= lim k(x* + 2 )
X=0 T ox=0”
=T 2
ﬂﬂ}u010+q
[put x = 0 - & when x — 07, then h— 0]
=£ﬂhﬁf2
= LHL = 2 (1/2)

RHL = lim X)= i
o, fo ‘&rg.*wxi-l) )



hm [3(0+h)+1]
[put X = O+h;whenx—) o*, thenh—>0]

hm (3h+1)
= BBLEL 2 viabonis D
From Eq. (i), we have
© LHL=RHL
= %=1-
1. .
k= g | (1/2)

Now, let us check the continuity of the given
function f(x) at x =1.

Consider, lim f{(x) = lim 3x +1
x~] x=] A
[ f(x) =3x+1for x> 0]

=4= f() [ /) =3+1=4]
=~ f(x) is continuous at x =1 - Wa | m

20. { First, verify continuity of the given function at
= —3and x = 3 Then, point at which the given
funclion is discontinuous will be the point of -

| discontinuity.

Given function is
|x]+3 x<s-3 -x+3, x<-3
flx) =4 -2x, =-3<x<3=4¢ —-2x,—-3<x<3
6x+2 x23 6x+2 x23

First, we verify continuity at x = —3and then at
xX=13 :
Continuity at x =-3

LHL= lim f(x): lim (-x+3)

x=(-3" x = (-3)

= LHL= Jim [—(—3—h)+-3]

= lim (3+ h+ 3)
h—»o

[put x--3 h;when X —- 3‘then h— 0]

Eo X R R vz

L {=28) T
and RHL'-X_P(‘E}) f(x) T 3) .

RHL = lim [— (-3+ 8]

=
[put x'=-—3+~}n_'whcn,x——> 3%, thenh—-) 0 -
= lim (6 - 2h) b
RHL 2—»0 : (1/72)
—3 =
Also, f(-3) = value of flxyatx=-3
==(-3)+3 ‘ ;
=3+3=6 112)

LHL = RHL = f(-3) e
i == ==3Is
-, f{x) is continuous at x = 350, x = b

point of continuity.
Continuity at x =3
LHL= lim f(x) = lim_ [~(20)]

x—3

=  LHL= lim [-2(3~ W] |
[putx 3- h;whenx > 3, then h— 0]

= hm ( -6+ 2H)
h=0

= LHL=-6 TR RP PSR L
and RHL= hm flx) = (6x+ 2)
—.’

= RHL = lim [6(3+ h) + 2]
h—=0 ’
‘[putx =3+ h; whenx — 3', then h— 0]

hm (18+ 6h+ 2)

= RHL=20 . . . e (1/2)
= LHL # RHL
- fis discontinuous at x = 1

Now, as f (x)is a polynomlal function for x < -3
-3< x<3and x >3 soiit is continuous in these

_intervals,

Hence, only x = 3is the point of discontinuity ol
fix0. : ‘ ' S ‘.




[© Solutions

1. Let y=ev¥
Then, dy _ d(‘ 3-e‘l§ = 3e7>
dx dx 2. ,[3.( 2V3X

2. Given, y = cos (v/3x)

Differentiating W.I.L. X, We get

%:-{cos(\/_)}-—sm(&) (F)

= —sin(Wim)._L_ .3 =_3st_
W e T T

Given, f(x)=x+1 = FUx) = flix) +1

= ﬂvf(X) x+1+1=>f0f(-\')

Now, —.(jbj) (x)-—(x-l- 2)=1

X+ 2

_4. Given, f(x) = x + 7

x)=x~7, XeR

Now, (fog) (x) = qu(x)] fx-D=(x=p47 .
(fog) (x) = ST

On dlffercmnale W.I.L. X, we get

-(fos)(x) = ~—(X) = — Uog) (=1



! 5. We have, y=X|x.|

When, x < 0, then|x|=-y

Y=x(=x)=-x* o U _
‘ i iaint S m
6. Let }’=tan“(m

sinx

2cos2 X
\L
2sin X cos X

2 2

1+ cos A= 24 i
[ 2 cos 3andsmA:Zsiné cosﬁ]
2

= tan™!

X
COS —

= tan™! 2| -
= —x |~ tan l(cotf)
smE 2

T
=—-cot™ (cot .’f)
2 2

[ tan™ x4+ cot™ x = %.VXER]

=1t_X - -1
2 5 [ cot™ (cotx) = x,Vxe(0, m)] )

Now, on differentiating both sides w.r.t. x, we get

Ay _o_1__1
ot m
dx 2 2

7. Let y=tan™ (Cosx—sTnx)= tan"! (L= tanx
CoOsS X+ sSInx 1+ tanx

tanf —tanx
= tan™ 4 .
. 1+ tan—tanx
\ 4

p
=tan”} tan(-’E - x))
\ 4

=T _x [ tan~! (tan6) =6] (1)
4
On differentiating w.r.t. x, we get
LI, m
a P
8. Given, f(x) = x’ - 3xin [-V/3. 0] (i)

We know that, according to Rolle's theorem, if f(x)
is continuous in [4, 4] differentiable in (4, #) and
f(a) = f(b), then there exist c€(@, b) such that
f)=0.

Here f(x), being a polynomial functipn, is.
continuous in [—ﬁ, 0]and differentiable in (—«/3, 0).

Also, f(—/3)=0= O

f’(c) = 0, for some ¢ € (-v/3.0 (1)
Now, flx)=3x*-3 [from Eq. (i)]
= [ ()=%*~3=0 [fromEq. (ii)]
=5 ' c=%1
But ¢ € (—/3, 0), so neglecting positive value of ¢.

c=-1 m

9. We have, sin?y + cosxy =K

10.

On differentiating both sides w.r.t. x, we get

d .2 d

2 (sin’y + cosx)) = — (K

dx( y X)) dx( )
d,. 2. d

=- 2 (sin®y) + — (cosx)) =0
dx( b/ dx( xy)

= Zsinycosyﬂ+(—sinxy) -d—(xy)=0

dx dx

o ooody . dy )
= sin2y — —sin xZ+y-1|=0
ydx X}'( ix y

; dy . dy -
= sin2y —— — x sinxy — = y si
; ydx Xydx ysmxy
= g‘!: ySi.n(Xy)
_ dx  sin2y — x sin(xy) m

. (E}i)atx=l,y=_7i

dx 4

Esin(l.f]
= 4 4

sin(z.g) -1 sin(l . %)
o) i)
- |

BN TRE R ¢ " V2 o=z
V2-)/V2 427 (2-) aWz) g

Given, y =sin™ (6x /1 - 9x3) .
= y=sin” (2-3x |1 - (3x)?})

Put  3x =sin6, then

y=sin™! (25in6+1 -sin?p)

=  y=sin"' (2sinB- cose)

=  y=sin”' (sin20) =>y=20

= y=2in""(3x) [-8=sin"' (391

= %=-l—3—;(3)?° Y. S
- 9x 1 - 9x?



11.

12.°

! First, take Iog on both sndes then d:ﬂerennate both
L s:des by usmg product rule.

e e e Mt -t et e ey e S i

Given, (cosx)” = (cos *
On taking log both sides, we get
log (cos x)* = log (cos p*
= ylog (cosx) = xlog(cos
[log x" =nlog x] (1)
On differentiating both sides w.r.1. x, we get

y--‘{. log (cos x) + log cos x- -4 )
dx ( ;Z; o

= ilog(como+lo( s (x

[by using product rule of derivative] (1)

d
2ad y — (cos x) + log (cos .x')ﬂ
cosx dx
=X -(C0$¥‘)+logcm\ 1
cosy d.\
adi (-sinx) + log(cosx)--—
cos x

=x—l-(-sin)g..d'_‘: + log(cosp)-1 (1)
cosy dx
dy dy
==y lanx + log (cosx) = = —xtan y =L + log(cos
o e gl{cos y)

=[xtany + log (cos.x)] % = log(cos Y + ytanx

ﬂ_' . log(cos ) + y tanx m
dx

xtany + log(cos x)
[

First, solve the given equation and convert it into
y = f(x)form. Then, differentiate to get the required
result.

dy |

To prove — =-
P a+ x?

dx

Given equation is x ,/1 +y+yJl+x=0,
where x # y, we first convert the given equation
into y = f(x) form.

Clearly, xfil+y=-y fivx
On squaring both sides, we get
U+ P=y 0+ x
2+ xly=y + yx

=

= =y =yx-xly

= X=ANx+)=-x(x-H ,
[-a®-b*=(a-b)(a+ b))

= (x-N(x+ N+ xx~-»n=0 m

13.

(,\'—_w(x‘+y+ A =0
Either x-y=00orx+y+ xy=10 |
x-y=0=x=Y

=

Now,
But it is given that x # V.
So, it is a contradiction.

x — y = 0is rejected.
Now, consider y + xy+ x =0
-X
—xDy=— ()
= yl+rx)=-x=2) e

On dnﬂcrcmiatmb both sides w.r.l. \', we get

4 g-Eaxasn
a+nxa( dx m

a+ x°
[by using quolicnt rule of derivative|
col-x+x

&l

dy 1+ x) (-l)+ x) _,

Sa g+ ‘w 1+ x°
dy -1 m
dx (+ x)?
Hence proved.
Given, y = (sin™' x)? (i)

Differentiating w.r.t. x, we get

Y 2¢in x.
dx

m
l-x '

2

Again differentiating w.r.1. x, we get

(Jl—_)[m] A

2___|-@sin™ x
: (J! - X2)1

l1-x
-1
_ S =

1 - x?

dl

<

&

m

ﬁ'ence praved. (1)

Yo



" Now, °

4. Given, (X =a)* + (y - 2 2
pifferentiating w.r.¢, x we get
d{x -+ (y- 3 _d(cd)

=0+ (y-p
d 5 &
dx % -0
d(x — a)

= 2(x-q)-2_% d(y —
e +2Ay—b)- (,deb)=0

= Z(x—a)-(l-())+2(y—b)-(ﬂ—o =0
dx )_-

= 26 ~a) + zu-b).(ﬂ)=o
| dx
= d '
Z(V—b)-zy=-z(x_—a)
= dy __ (x-a)
& (y-b @

Again differentiating w.r.t. x, we get
1(_@)_:1{_ (x-a)
dx \dx ) dx (y—b)} '

d — -
dy _ _ {(y_ W _“)é%rﬂ}
dx? v-b’

fo-na-0-e-a(2-0)
pidg dx
| (v-b’
dy
{(y—b) - 2;(x—a)}
=- - 3

m

__{y-pP+a-a?
-8’
¢ [...(x_a)‘z + (_y—b)2=62]

B a

-8’

2 3/2 q ia
14+ (2 1""{'%5‘—)}
ix (-] |

- — &2

3/2

) ol 3/2 2
i e L o X [——‘—«—
et . o=
— 2

== 2 (4

15.

16.

[ 2 "ZX(L:EL’
~ lo-# 2 ,
3
(e Y u=0_ ‘;x(-‘y—:ﬂi
k) X—5="72 -b’

=—C

which is constant independent of a and b.
Hence proved. (1)

Given, x =ae' (sinf + €OS 1)

and y=ae'(sint—cost) m
é\'— =ac'(cost— sin f) + ¢'(sin t + €OS Nl
dt
=—y+x=x-J L)
and Q:a[e'(sint—cosl)+e’(sint+cosl)]
dt
=y+x=x+Y m
| +
NOW,Q:M:}_‘iy_zx y
A dx/dt A& x—)

Hence proved. (1)

Let y = x*"* + (sin )
= y=esinxlogx 5 ecnsx'l.ogsinx
' b
: [._.'ab = gogd = ebloga] )
On differentiating both sides w.r.t. x, we get
g

dy ‘éinxlogx d .|
RA 0] — (SIn X - lo
( — x-log x)

4 ¢ Klogsinx % (cos x-log sin x) (1)

= xinx {log X dir(sin x) +sin x % (log x)}

+ (sin x)™7* {lbgsinx-f-(cosx)
| dx
d
+ cos x-— (log sin
2 (logs x)}

= ¥ {covs x-log x + g_n_x}_’_ (sin x)*=*
: x

{— sin'x log (sin x) + cos x X o xcosxp (M
sin x ;

= yinx {cos x-log x + sm_x} + (sin 9)=*
x

2
{—sinxlog (sin x) + il x.} m
in x



17. log (x* + y*) = 2 tan™ (1)

X
On differentiating both sides w.r.t. x, we get

e G e e

1+
x? m
. Ax+y-y) _ x° (y’x-y)
+y 2+l o
: dy]
vy =—=10
[y dx
= X+yy=yx-y
= Yx—-H=x+y
= y=X+Y m
x=y
= & _x+y
dx x-y
Hence proved. (1)
18. Given, x’ -y =a’
Let x’ =uand y* =v
Then, Uu—-v= a"=>ﬁ‘£-ﬂ-0 (1))
Now, wu=x"=logu=ylogx
= L y+logxdy
udx . x . dx
= d—u=y-x"'+x’,-logx£'!‘ m
dx b dx '3
and  v=y =logv=xlogy
1 dv_x dy r
----- + log y
v dx ydx g
dv -1 dy .
== Z+ylogy m
= y .

Now, Eq. (i) becomes,

dy -1 dy
x4 x7log x = Z -y logy=0
y B.X = -x" dx ylogy

= %(’" 10gx—x3f‘")=y’ los’y-y-f"‘

wy-1
dx x’ log x - x- y' &

79. Given that, }: sin ¢

Q:cosr

il [differentiate w.r.t. f] ...(i)

= ﬂ ——sint [differentiate w.r.t. {)
dr’
: 1
dzy] sin & === m
— =- ﬁ
[dtz (=X 4
4
t
Again, x =cos ! + log tan—i
t 1
ax _ _q 1 _.sec? =
- tan -

(differentiate w.r.t. f] ()

t
COS — 1
=—sint+ —5"" _ ¢

—'!l COS —t
n
2-si 2

=-sint+
sin 2X —
2

" [-+2sin a cos a =sin 2]

=—sint + cosect (i) M

Now, dy _ dy/df _ cos ¢ '
dx dx/dt cosect—sint ;
[using Egs.(i) and (ii)]
= cos t mt=sint~cost
1 - sin®t cos’t
Y _tant
a -
' 4 (éz)
Q=1(g)= alax) _ sect
2 dx \dx dx cosec t —sin ¢
dt
sec’-sin f 3
= 3 sec’ t-tan !

n , ;
’:-tan-:-:—=2s/§><l=2s/§ m

20. Given, y =sin (sinx) (i)
On differentiating both sides w.r.{. x, we get
dy _ . £
-d—x- Cos (sin x)- cos x ...(ii) (V2

%y
pr = Cos ‘(sinx) -(=sinx).

+cos x(~sin (sinx))-cosx (M



21'

22'

= Q:L dy A
dx*  cosx E)(—smx)-y cos® x (1/2)

[using Egs. (i) and (ii)]

d? d
- P=_tanxay‘ycoszx
o Ay

cod
i tanxay.; yeosix =g

Hence proved. (2
We have, (x? + 332 = xy v ?
Oon differcntiating bath sides w.r.t. X, we get

2Ax? + y?) [2x+ 2y@]= 4y
= 4x*+ ) (x+ yﬂ):( dy
= 4P+ P x+ax+ 2, Y, b

. )ydx y xdx 1)
= ;’[«xz + Yy =x]1= y—ax(x* + y3)

dy _ y—4x(x*+y?)
dx  4x*+ yPAy—x

Y _ -+
dc  [x-4y(x*+ )]

We have, x = a(zb—sinze)
and y=a(l — cos26)

&)
dy _\de (i)

dx gX_)
) M

_di: a(2—-co0s206-2) = 2 - cos26)
e 8

=

Clearly,

Here,
and L2 a(0 + 2sin26) = 24sin2 6 m
do :

From Eq. (i), we get
dy ;_ 2asin20 .
dx  2a(l-cos26)
sin28
1 -cos26

2sinBcos®”
_ Zsin9cosy

2sin’0

m

23. Given,siny = xcos(@+ )

m

(1)

_ siny
cos(@+
On differentiating both sides w.r.t. y, we gct

=

d : H d
+ J) —(siny) —siny—cos(a+ 3
cos(a+y) dy( N dy -

dy cos?(a+ )
[using quotient rule of derivative]
dx cos(a+ y)cosy+sinysin(@+ y
dy B cos?(a+ )
=cos(a+y—y) -
cos?(a+ )
[ cos Acos B+ sin AsinB = cos(A - B))
dx _ cosa
dy  cos*(a+ )

- iy_ - cos?(a + ) m
dx cosa
Put x = 0in Eq. (i), we get
y=0
2 2
Now,-dl _cos"(a+0) _cos"a _ e
dx cosa cosa

Hence proved. (1)

24. Given, y=atan’6and x = asec*0

On differentiating w.r.t, 6, we get
dy '2 d,.
— =3atan“0—(tan

de de( %

¢

dx d
and — =3gsec’9.L
r de(sece)
dy 2
= — =3atan“0
o sec29‘

and ‘% = 3asec’0 secO tan@ . ' m

. dy_dy/d8 _ 3atan’0sec?d
dx dx/d® 3asec?dsec tan@

dy _tan® .

— =——=5in@

dx secO m

Again differentiating both sides W.L.L. x, we get
d(d) 4, d de
—| —= | = —(sin@) = Z. (i <shal
dx(dx’) dx( * de(sm dx
cos@ _cos’@

= = N
3asec’0tan® 34sing o



Atg=T,
3

5

5T 1

i

© 3asin® 4 ,[V3
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?®x3av3 4834 ™

25. We have, y = ¢n'

On differentiating both sides W.I.L. X, we get

@ _ g x d (tan x)
dx dx
—~ o Y _ lan X o 1
dx M+ x?
= 0+ D - gan s (i)

Again differentiating both sides w.r.t. x, we get

0+x)dy+2xdy ean” xx__l_. )
dx 1+ x?

= (i+x2)d_’2’+(zx)ﬂ=% [from Eq. (i)] (1
=a+x)dy+(2x 1)dy—

Hence proved. (1)

26. Do same as Q. No. 18. .

[Ans dy

_=x""1.y—y*logy
dx

xYlogx + y*~'. x

27. Given, e’ (x +1) =1 i

On taking ldg both sides) we get
log[e” (x + 1)]= logl
= loge” + log(x +1) = logl

= ¥+ log(x + 1) = logl [loge” = y]'m

On differentiating both sides w.r.t. x, we get
dy 1

4+ =0 - (i)
dx x+1 0]
Again, differennatmg both sides w.r.t. ‘x’ we get
dzy 1
e 3 =0
dx (x +1) m
= ~d_2y_(_dy12 =0 [from Eq. (i
o e 0. q. (i)]

28.

29.

=

Given, y = X’

&y _ ( ;{Ji) =0
ax? \dx
2
dy B dy ) Hence proved.
a? \dx : m

On taking log both sides, we get

=

log y = l0g xt

log y = X log X m

On differentiating both sides w.I.t. x, we get

1 dy

—_——=X—

y dx

Put x = tang =9

u = tan™!

= tan™!

=tan~

=8

(log x) + log x % (%)

[by using product rule of derivative)

- Tdy_ yxlilogxi
yde X
' 1 dy
= —==(+1logx)
y dx
dy i)
= ==y + logx) .|
dx 4 :
Again, differentiating both sides w.r.t. x, we get
dZ
+ logx) + (1 + log x m
e (1 gx) + (1 + log ) & %
[by using product rule of derivative]
2
= Q—yx - +(l+logx) dy
dx? ' .
d’y _y dy
= —===+({1+logx)
7S (1 + log x) I
Ay _y 1(dyYdy 3 .
= %1557 —; (dx dx) [using Eq. (i)]
@-l(ix)ﬂzw e
2 y\dx X
Hence proved.
Let u=tan™

X

= tan™ X, then
*/1+tane 1]

tan@

r\/seczﬂ = 1]
.\

tan@

.

. tan®

1 rsece-‘-i]
—_——————



| et el s e Dbl ol

= tan"[tﬁ?_—‘ﬂ
sin@ = 44 C08
and )
d

i} mn-.{ 2sin?9/ 3
24ln 6/ 2. €os@/ 2]
= 1an"'{tan@/ 2)
= U= .e.:: .l.[an"'
e X [ tan™ (1ang) = 0] (1)
On differentiating both sides w.r

i i ; L x, we get
oY : 2X-(wm"‘ X) = 1+1 2] (/2)
X
Also, let v =sin™! [ 2x
I+ xz =2b [ZCOS
Put x =tan®=50 = tan™! x, then we get

[ sinx -siny = 2COS(—x—t—Z)'5

3 cost m

= b[cos?l -‘-1- (1 —cos2f) + (I -cosZt)-‘!- (coszn]
dt di

[by using product rule of derivative]

=b[cos2! x (0 + 25in20) + (1 - cos2f) (—2sin20))
= b (2sin2f cos2! — 2sin2( + 2sin2{ cos2/)

=2b (2 sin 21 cos2f —sin2()
=2b(sin4t-sin2f)

[~ 2sin 28c0s28 = sin49]

()l 457
=]

V.:sin-l[ 2tan @ ] 2
7
1 + tane = 4bcos 3sint m
= v=sin"! [sin26] = v=29 Now, dy _dyldt
= v=2tan”} x . el

m
On differentiating both sides w.r.t. x, we get

_ 4b cos3tsint
4a cos3!t- cost

dv 2 ; :
e am s (i) (1/2) B "
a
Now, 44— de__ 1, 0+x) acr=t Y _bpE b
dv dx dv 2+ XY 2 4'dx a 4 a
[from Egs. (i) and (ii)] atre X b m_ B i
_; = Z 31. Given, x cos(a + )) =cos y
Given, x=asin2t(l+ cos2i) - (L COsy
and y=bcos2t(l - cos2/) ., cos(@a+ )

On differentiating x and y separately w.r.t. L.

On differentiating both sides w.r.t. y, we get

d d
cos(a + ) —copsy—cos y— cos(a +
p” ydy 0s(a + 1)

_ Cos(a + M X (=siny) + cos yXxsin(a +

cos? (@ + 3)

[by using quotient rule of derivative]

we get
gx——a[stt.‘;-(l+c052t)+ (I+cosZt)--(sm2()] d—y=
dt
[by using product rule of derivative]
=a [sinzr % (0- 2sin2f) + (1 + cos2f) (2cos 21)]
=q (-2$m 2t + 2cos2t + 2cos’ 21)
= a[Z(cos 2t — sin 220 + 2 cos2!] ¥
4t + COS
= 4t + 2cos2f) = 2a (cos
i [ - cos?20 —sin 229 = cos 48] o &
dy
At+ 2, 4t—2
= ZJ[ZCO —-——2-—' """2
dy
+71 _x_:__)] = 2
[ cosx+ COSy = 2cos( 3 ) COS( 3 m

_sinf@a+y-y _

_ cos’(a + y

)
cos’(a + §)

_ sin(a + y)cos y—cos(a + y)siny

cos® (@ + )
sin a
cos® (@ + )

cos? (a + )
[*-sin A cos B — cos A sin B =sin (A — B))

: R RL
sing



Again, on difterentiating both stdes of Hq. (1)
WG, we get

dy 4 cos? (it
W \ln ] .l\
| o il\‘

B X cont ) x m
sina vy dx

-t - X 2008 (@ + ) |- sln (@ + v)|><
sn a d\
_ 2sin(a + M cos (@ + W dyf
sina d,\'
}(i\_f oo SN2 4y dy

. -[%* 280 0 cos 0 = sin 20)
e sin a dx
sina V'QI-‘T:! +sin Xa + y) dy = () (m
dv? Tdy
Hence proved.
32. Given,y =sin~ [ff __‘L{L__'.‘.l =

Put x = l sin 6,

: 2
smG \/l _4 x(s_lg}_@)
y=sin"! 2 (172)
= sin" [BSinB 4\/1 - sin® 0]
= sin=! (lene 4cosOJ
= sin™! (gsine- = Cos e) (1) m

Let cos ¢ = lhen sing = /1 - cos? 1, ( )
5

=1_i= 16 4

25 V25 5
Now, Eq. (i) becomes

y=sin"" (cos ¢ sin 0 - sin  cos 8)
=sin™" [sin( - ¢)] =g - o

= y=sin” (2:()-cos‘l (}-)
5

1,
> sin 0=5in0 = 2xr = 9= sin™ ' (2x)

(172)

[“x=

and cos¢ = -g = ¢ = cos™ 3] m

38.

. d Lt
ating both shlos w.I.l. X, WE

4 (20-0

on diTerentl
dV 1

__“,,'..

\/l ‘L\) (IX

Jl
X aedxta, xSl differentiable
bx+ 2 , x>

m

i \...Jl

Glven, f(x) =

at x =1,

P /(1) = R/(1)

JJu-h- )
-i

(1) (172)

Here, Lf(1) =

I )(l

-+ ¥ —h+a—(4+a)

= |lim

l=+0 ~h
1+ /i -21+3-3h+a-4-a
= “"l ’
h=0 —n
. h*=5h
= lim
h=»0 —h
= limS-h=5 )
h=0
1
and Rf(l) = }I%W
-
= lim b(l + hy + 2—(4+ a)
h=0 h .
= lith b+ bh+2-4-—¢4
h=0 h
= lim bh+b—q-2

h—=0 h

Clearly, for Rf”

(1) to be exist h— g — > should be
equal to 0, i.e,

b-a-32=0 -.-(1i) (1)
Now, Rf'0) = lim 2%

. h-0 p

= }lmb b (172)

From Eq, (1), we have

L) =Rf"1)
= 3=ph
= b =5
Now, on substituling b=5ip Eq (ii), we get

5-a-2= 0
= a=3

Hence, g = 3and p = '_i‘
4)]



" Given, x =sint and }’=Si[ipt

35.

on differentiating x and y Separately w.r.t. f,
Ww¢e ge[
dy

dx-cosrandd—= dy _
o= 2 T

_ cospt-
5 pi:p

cost
dt 4]
Now, on differentiating both sides . I.t x, we get
d2y

[cost(—smpt p)— Cospi(-sinf)] dt

dxz cos’t dx
d%y _ Plcospt- smt—costsmpt ‘pl 1
z
dx cos? ¢ cost o
s & td y _ pcospt-sint — p? costsinpt
cost
2 dy pcospt
= (-sin®) =L =B G, 2y
dx? cost PREAE &
2 d’y _dy
=2 (-x)35="-x-p?
2\:,_— ix pYy
dy _ pcospt '
w—=="""" x=sintand y=si
[ dx cost Dl smpt]
d’y _ dy
(l _XZ)___ + 0 1
o e )

Hence proved.

First, put x2 = sin®, then reduce it in simplest form.
Further, differentiate it. "

-m*(?::z E=]

Put x2 =sin® => 6 =sin"' x*

o JT+sin8 + T —sin® |
J1 +sin® — J1—sin6 |

( 8
c0529 + sin? 9 + Zsmgcos— W
2 2 2 2

.8 _ 6

+ cosz(—) + sin2? — 2sin” cos=

-1 2 2 2. 2
tan '

76 . G in® 9
29 _+Bm—COS—~
#os 2+sm 5 ik 2

Y=

1

0

)
_ cos?® =+ sin’= 9 = 25m‘c°s_

cos— + sin— J(;s-—sm
L( - 2). Y3

= lan

36.

- e .. 6
(c:os‘_3 + sm?—z) + (COS—:-)- - 5“’5)
-1 ——'2‘_____/
= tan 9 A e
8, «in?|-[cos= —sm—')
(cos§+ sin 2) ( > 2
( 0
2c0s— 2} 1
=tan” éz =tan" (cot 5) m
2sin—
2 5
[} ot 0 . =t —-0
= tan'| tan E—_)] [ cot an( )]
tan _t (2 > 2
_n_8 [--tan”" (tan6) = 6]
2 2 :
I
on differentiating both sides w.r.t. X, we get
AL S,
dx 2 ,1 - (XZ)Z
= —X m
J1-x
Given, x =acos6+ bsin® ...(1)
and y = asin® — bcos0 ... (ii)
On differentiating both sides of Egs. (i) and (ii)
w.r.t. 8, we get '
X _ _ 4sin® + bcosd ..(iii) (1
de
dy . )
and 1 acos0 + bsin® (iv) ()
Now, dy _ dy/d® _ acos® + bsin®

dx dx/d® bcosO— asin®

[dividing Eq. (iv) by Eq. (iii)]
= 4 = fr
= = —[ om Egs. (i) and (ii)] ...(v) (0

Again, dlfferenuatmg both sides of Eq. (v)
w.r.t. x, we get

[by using quotient rule of derivative}

=]

ﬁ dy S @
xdx+y 0 )]

Hence proved,



37. Given, JX)=|x+1]+|x-1|,VxeR

It can be rewritten as

(—(x+1)-(x-1), x< -1
S = (x+1)=(x-1), -1<x<1
[ (X + 1)+ (x -1), x21
[—2x , x<-1
=42 , -1<x<«l m
|2, x21

Differentiability at x = —1
Lf'(—l) = lim f("'l - h) - f(_l)
h-o0 -h
—2(-1-H -2
T
2+ 2h -2

= limZ2 "<~ <_
h—>o0 -h

Jim L1+ 1 = 0D

= lim
=lim(-)=-2 2

R f'(-1) =

2-2 _

) h—-)o h
w Lf'(-1) # Rf'(-1)

. [fis not differentiable at x = —1.

im 2=
h->o0}h

(1/2)
Differentiability at x =1
1) = lim Z8=A - )
s ey =
= lim 2= 2= jim O - 2)
h=0 —h  h-o0—p
andR () = lim J8*XA = SO _ 20+ B2
b0 h h—0 h
= lim2t2-2_ 2, -
h-0 h h->0 } .
Lf'1) =R f'Q)

. fis not differentiable at x =1.
Hence, f is not differentiable at x =1 and —1. m
38. Given, = y=,msin'x wo(i)

On differentiating both sides of Eq.(i) w.r.t. x,
we get

dy msin~! x d P |
—=¢ —(msin™ x
= dx( ) |
- [by using chain rule of derivative]
=»emsin"‘\"m 1 =>' —x ly

d —
V1= x2 Y

[from -Eq. (i)] m

39.

40.

on squaring both sides, we get
2
dy) — Py
Hh{ =] =m
e )(dx
On differentiating both sides of Eq. (ii) w.r.t. x,

Now,

(i)

we get ) 3
AL "y) (~2x) = 2’ —”) m
a- )2 ax*  \dx dx
a-x L xﬂ-my m
= dXz 1 odx
[dividing both sides by 2 (%)]
(1 -— xz)jd;z- —— X?& m }'
Hence proved.
x+1
Given, f(x) = 4/x° +1, g(x) = -—:I
and A(x)=2x-3
On differentiating above functions w.r.t. x, we get
1 =l M
% e - = o % X =
e 21+ x V1 + x?
[by using chain rule of derivative]
g = (x +1) 1-(x+1)2x
(x +1)?
_[by using quotient rule of derivative]
’ =x2+l—2X2—2-x =‘—x2—2.x+1
(x* +1)? (x* + 1)
and A’(x) =2 S
. :
Now, 'l {g'(x)}] = f|w| X~ 2 +1
(x%*+1)2 i
e . K =2
feaz m
e [ )

Given, y = (x+ \/1_-:)" | (1)

On differentiating both sides w L.L. x, we get

[by using chain ryje of derivative] (1)

dy _ : [ 2
= E—n(thl?xz)"ﬂ[“' 1+X]

1+ x?



TRESSTRESTweay

_ Mx+! mn

d*‘ Vbl m
4 ___ny
= dx [from Eq, (i))

\—/1 +/ x?
]
2 dy | 3
,fl + X" ==ny | .
= dx ‘ (i)

Again. dlfferenuaung both sides wr 1. X, we get

1+ x? ——+__‘§____d~__"dy
Zmdx ™

[mulnp ymg both sides by 1+ x o
dZ
:0+xz)ﬁ+x%7'n\h+x 414
I . 1+ x2
2 ! [from Eq. (ii)]
o+ X d—x‘*'XQL :
(1 ) dxz dx { n- y

)

Hence proved.

X, x<l1
41, Given, f(x) = 2- !x, 1€x<2
=2+ 3xd-x%3, x>2
Differentiability at x =1
LHD = lmf(l—h) f(l)
h—-0 -h '.:
un(l_h)—[é‘—(l)]=hm:£=l (172)
h—-0 -h a0 —h
RHD = lim S0+ A = /@)
h—0 h hi
=T
N e (2-1)
h>0- h
2 im =h_. / (1/2)
h—0 h :
LHD # RHD
S0, f(x) is not dlﬂ'erentlable atx=1. (172)
Differentiability atx =2
LHD = |y @ = /@)
-0 » Th
S —(2+h- (2 2) .
= hrn_’l- =+1
o=k _
i < 28] 1

42.

Cwm

2+ X2+ H-@+ A =22

= lim I
h—0
24 6+ 3h—(4+ M+ 4k -
= lim 7
h-0
. = -h
= lim
h=0 h
= lim lh-(ﬁ—"'—g=—-(0+l)=—1 (v2)
h—0 1 3
**LHD = RHD
(1/2)

So, f(x)is differentiable at x = 2
Hence, f(x) is not differentiable at x = 1, but it

differentiable at x = 2 m
Given function is
_[Ax*+2),ifx<0
f(x)—{ 4x+6,if x>0
Let f(x)is continuous at x = 0.
Then, LHL=RHL= f(0) s (d)
Here, RHL = lim f(x) = lim (4x + 6)
x=07 x=0%
= lim[4(0+ A) + 6] (/2)
h—0
[put x = 0+ i; when x — 0%, then h— 0] -
= lim (4h + 6)
h—0
=4xX0+6=6
and  f(=M0*+2) =
From Egq. (i), RHL = f(0)
Now, given function becomes
2 :
flx) = 3(x“+2),if x<0 o
4x+ 6, if x>0

Now, let v us check the dlfferennablhty at x = 0.
LHD= 1im =M~ f(0
h—0 -h
= 1im 3LO=h*+ 21310+ 2)
h-0 -h
3+ 21-6 .
lim “ﬁ——h = lim (—3]1) =0
h—=0

and RHD = lim M
h—=0 h

= hmw— 4h
h—0 h un~h__4 (1/72)

h
»- LHD # RHD g
~ fnis vnvot differentiable at x =0,

h—0 » (l/ 2)

wz



43. Given,
Let

y=(sinx)* +sin~! J/x (i)
u = (sin x)* .. (i)
Then, Eq. (i) becomes, y=u+sin~'Jx .. (iii)
On taking log both sides of Eq. (ii), we get

log u = xlogsinx (b))
On differentiating both sides W.I.L. X, we get
1 du d . d
——— = x— (logsin x) + log sin x
P il (log X)+ log Sme;(X)

[by using product rule of derivative]

du 1 d,.
= —=ylxx—-—__% + i
» [ ox (sinx) + logsin x(l)]. ‘ m

= _ (sinx)* [Lx cos x + Iogsinx]
dx sin x

. [from Eq. (ii)]
= %:(smx)x[xcotx+logsinx] .(iv)

- On differeqtiating both sides of Eq.(iii) w.r.t. x,

we getd i
ly u 1 d
St " (Jx) m
dx dx 1-(/x)? dx

% = (sinx)"[x cot x + logsin x]

1 1

+ X from Eq. (iv)] (M
A=x  2vx o™ e ()]
-1

We have, y = X£08 X _logV1- 22 ...(i)

.\/1 -x2

On differéentiating both sides of Eq. (i) w.r.t. x,
we get

dy dxcos'x) 4 =
—=—|——"|-—(logV1-x? (172)

1- x| x. D
[ V1-x?

+ cos™! xJ

—xcos x- 1 (—2x)
= ; ‘ 1- Xz Y7
(W1-x?)?
S S -
Vi-x2 21-x2
5 2. -1
~x+V1-x2cos ™ x + —xﬂ’—z—,x
1-x X
= + (U]
W1 - x?)? W1-x%)?
C 2 -1
—Xx+V1-x?cos™ x4+ X €05 X * x
5 ; 1- x? (/2)
W1-x%)?2

45.

46.

-1

-1 x
-1 2 cos

_(@-xY)cos™ x+ x“cos X _

= _23/2
Wi-x?’ f= )

Hence proved,

m

Let u =sinx :
On differentiating both sides w.r.t. x, we ge |
. gg:cosx (i)
dx

Also, let v=cosx .

On differentiating both sides w.r.t. X, we g -
4 _ _sinx (i) m
du _du  dx _ _ COSX o,

Now, =X —=——

‘ -dv dx - dv sinx : )
| [from Egs. (i) and (ii)]
ﬂ =—cot X m
dv
First, convert the givén expression in

sin™'[x J1 ~y? - yJ? - x2] form and then put

x = sin ¢ and y = sin 6. Now, simplify the resulting
expression and differentiate it.

Given, y =sin™" [x \1— x — v/x {1 — x?]
Above equation can be rewritten as
y=sin" [x I - (Wx)? = Vx 1 - x?]

Now, put vx =sin@and x =sin ¢, so that

y=sin™" [sing y1 - sin @ —sin @ 1 — sin? ¢] (1/2)

= y=sin"' [sin ¢ cas O - sin O cos o]

[ w/l —sin® x = cos ]

m
[ sin ¢ cos® - cos ¢ sin 6 =sin (¢ — 9)]

= y=¢—e ['.'sin"' sm0=9]

= y=sin x —sin~l /¥

[+ ¢=sin"' x and @ = sjp"! Jx]

both sides wr.t. X, we get

(1/72)

= y=sin sin (§ - @)

On differentiating
dy 1

—_—

x4
& -2 ‘F\I-(&,Z*dx(‘/;’ m

A (s - ;]

x " | : \/1—02

 —= l
oo R ‘



47, GIVEN. € + ¢¥ < x4y |
LR R I
on dividing Eq, (1) by e** » we i ()
e + e7F
on differentiati " =i
we get ng both sides of Eq. (i) w.r.t. x,
e, dy i
(dx)+e (~1)=0 %)
= ¢ MR —?’yﬂ_‘,—x:O 3
= t—y‘_lz = e"x
dx
= Q __ e-—x
dx e'y
il .‘.{X [ _e‘y-x)
p dx
Yy (y=x)
T + (4 =
it 0 (2)

Hence proved.
48. Given, x =ae® (sin® — cos6)
On dif. ferentiating both sides w.r.t. 8, we get

dx
0 a—[" sinf - ¢° cose]

-a[— (€® sin6) - 5 (e cose)]
- e d .o d e
a[e P (sin6) + sin® S (e”)
PCH —cos8 L e
e S (cos@) — cos@ r (e )] m

[by using product rule of derivative]
=q [e cos6 + e smﬁ e (— sin@) —e ® cos0]
- =aq [e cosO + e 9 5in@ + ¢° sin® - ¢® cosf]

= & _ 4 [2° sin6] = 2e° sind ()

Also, we have y = ae® (sin@ + cos6)
On differentiating both sides w.r.t. 0, we get

dy
=a| — (e sin +--(e cose)]
do [de( 2 do

= a[ee ~—(sin6) +'(si119§e-(e°) + eal-‘iﬁe-(f:ose)

+ cosﬁ-;-(ée)] (N

[by usmg product rule of derivative]

= a[e® cosB+ € sme ¢ sm6+ e? cos8]

= a[2e® cos®]

Y - 2e° cosO ... (1)

d0
dy _dy , 48 _ 2¢° cos®
Now, 2= 76 dx  2a¢° sin@ -

=

[from Egs. (1) and (il)]

[ cot %= l] m
[Ans. %‘{—3-]

= cot@

At 9——’5, Y _ ot X =1
¥ iy

49. Do same as Q. 19.

First, take log on both sides. Further, differentiate it

50'
to prove the required result.

Given, x™y" =(x + H" "

On taking log both sides, we get

log(x™y") = log(x + b
= log(x™) + log(y") =(m+ 1) log(x + »
= mlogx+nlogy=(m+n)log(x+y) ()]
On differentiating both sides w.r.t. X, we get
m+£1y_=m:_"(l+d_y_) a
x ydx x+Yy dx
- m+£dy m+n+m+ndy
x ydx x+y x+ydx
____,m_(m+n)= m+n_n fl
X x+y x+y y)dx
[my+ny—-nx-—ny d_y_mx+my—-mx—nx
yix+ ) dx x(x+ ¥)
Q[my-'-nx]=my—nx
dx y X
Hence, Q=_Z
dx . x (2)
' A / 2
51. Let u=tan™ 1-x ]
¥ <
L
Put  x=cos® = 0= cos™ x
. [ 2 " A
Then, u=tan~" | ¥ 2050 _ o sin’@
: s €0s0O cos0

05?0 + sin?0 =1 => sin?0 = 1 - cos8]

_ -1 [sin®
—tén [&5] [tane] 6

= u=cos” x

[~ x-cosel {1/21 a



On differentiating both sides w.r.t. X, we gel

du___ 1 m
dx 1 -x?

Again, let v = cos™ (2v {1 - x?)

Put X =c0s0 = 0=cos™ x

Then,  v=cos™[2c0s8 |1 - cos?6)

= cos™" [2 cosB 5in@) ) )
=55in?0 = 1 — cos*6

= cos™' [sin26] (/2)

= cos™! {cos(ﬁ = 29)] =X _29
2 2

=v=§ -2cos™! x [+8=cos™ x] (1)

On differentiating both sides w.r.t. x, we get

dv _ 2
x 1 -x2
2
* Naw, ﬂ=ﬂx£=— L X ot
v dx dv \/l — x2 2
Lt m
2
52. let u=tan™' l
V1= x?
Put x=sin®=6=sin"' x, then
4= tan"! sin 9,
, ,/l —~sin“0
. [sin 9] +sin?0+ cos?0 =1
= wu=tan '
€os 8 || = cos6 = /(1 —sin?6)
= u= tan'l (tan®) = u=6
= u=sin"'x , m
On differentiating both sides w.r.t. x, we get
du 1 .
- (1)
dx \/l -x2 '
Again, letv =sin™" (2¢ /1 - x?) .
Put x=sin8=0=sin"" x, then
v=sin"! (25in @ J1 - sin’@)
=  v=sin" (25in 0 cos 6
= p= sm'(sm29)=:»v 20
- = v=2sin'x B m

. 5in(~) =1 - cos0 J
53

. Given,

on differentiating poith sides WL 5 Wenget

dv = 2

& -
du _ dﬁ * S{._X_

Now, 7 Tdx  dv

(ll)

el e e £ b Sk L

N

du_ 1 m

y=Pe* + Q™ (1)
we get

On differentiating both sides;v.r.t. X,
Q.___P_d_(edX) + Q___(elu‘)
dx dx dx

Y _ pae™ + Qb P (i) (%

dx
Again, differcntiating both sidcs W.I.t. X, we get

d’y _ =Pa (c)+Qb d (e
dx?

=

—Pa(ae® )-{-Qb(b"m)

=a’Pe™ + sz el

Now, LHS = % —(a+ b) + aby

-..(iii) (%)

On putting the values from Egs. (i), (ii) and (iii),
we get ,
LHS = a?P e + b2Q ™
~(@ + b) @P e + bQ ™) + ab (P e™ + Qe™)
—abPe™ - b?Qe™ + ab P e™ + ab Qe
Hence proved.
Given, x=cost(3- 2cos?y

= x=3cost-2cos?t

On differentiating both sides w.r.t. t, we get

dx
7 3(—sm t)—2(3) cos? t(—-smt)

) S
= - = 3sint+ 6 cos’t sin ¢ (i)

Also,  y=sin { (3~ 2sin? f)

= Y=3sint - 2sin3¢

~-On dlfferentlatmg both sides w.r. L 1, we get

dy
-Z-Bcost-.‘!x?vxsm [ cos ¢



dy _ e
= e 3cos t - 63in?

tcosy
. AL - (1i) (M
dy _ dy dt 3
Now, —= = = €S I - 6 cos ¢ sin2

351nt+ 6 cos? {sin ¢

| . [from Eqgs, (i) and (ii)]
= €08 ! - 2cos t sin2;

=sin f + 2 cos?; sin t o
_ €os{(l - 2sin? ] — COst- cos2f
sin#(2cos? ¢ — l) sint-cos2t
= col(l) (172)
_‘Q’_ g n
i = cot = =] (1/2)
4 )
’ X

N-ef V=g

On taking log both Sides, 'We get

55, Given, (x —

X

log (x—y)-e"‘}

=loga
—
= log(x — 3) + loge*™ =loga
[log(mm = log m + log n]
= log(x-—) + _log, e =loga
= log(x y) + =loga m
e 4
[~log,e=1]

On diﬂ'erentialing both sides w.r.t. x, we get

d
_——nog(x A+ [ Xy]‘_z;‘bg“)

= —-(x—y) il
x_—ydx | (x— )
' - x-»x
+(x y) 4 - ot
(X -
" [by using qﬁbtiem rule of der'ivative] m
w-n-x0=¥_o
Rl y(l ‘y)+ ' ({_”2
where, y=dyldr M
+x y—xQ=Y)=
T = V)(l J’) ”/+x dieo |
ol Ct i el Fratiy

:Hencq_:;prov ed X

56. Do same as Q. No. 19.

57. Given, y=tan”’ (%)+ log

172
= tan™ (.“_)4- log (x-—a)
X x+a

= y =tan™' (3) + lz[log(x ~a)-log (x+ a)l
X

[ log il log m — log n]'m
n

On differentiating both sides w.r.t. x, we get
y__1 _[z2 +}. L i ! m
dx 2 \x?) 2|x-a x+a

+

nd-d—x— (logX) '-'—]

1+ x?

_ -a +1 X+a—-x+a
2+a® 2x-a(x+a)

—xa+ad+ xXa+ a’

[.'.’d‘ (tan”" x) =
dx

= ke + 9 =
2+a? xX*-a (2 +a?) (x*—a%)
3 2 2
% ” 42“ . [a+the-h=da-F] @
xt-a

. Hence proved.
58. Letu=(tan”' x)’ and v=y
Then, given equation becomes u+ v=1

On differentiating both sides w.r.t. x, we get

LW o . (i)
o dx

Now, u=(tan™ x)

On taking log both sides, we get
- logu = ylog(tan™ x)

On differentiating both sides w.r.t. x we get

ldu d
=2 (- log(tan™! x) + y =
e (n 8( ) ydx(logtan X)
.d ‘ d[by using product rule of derivative]
1 ly
= -~ —="Llog(tan™ x) + Y.
ude dx (tan”' x) 1 + x3) -
du -1 \y dy i
= —=(tan” X 1 :
i ( ) [dx og(tan™ x)
i +3
~_+ (i (1‘/:) '
~Also, v=y©



On taking log both sides, we get
logv=cotx log y
On dlfferennanng both sides w.r.t. x, we get

1adv

o = E(cot x)-logy + cotx—(logy)

L [by using product rule of derivative]
= 2= cosecx logy + SOLX &

vdx Yo =dx-

dv
= r yeotx [— cosec’x log y + cotxﬂ]
: y
R ..(iii) (1)
On putting values from Eqgs. (ii) and (iii) in
Eq. (i), we get
(tan™ x)” [Q log (tan™ x) + )
dx (tan™ x) 1 + x?)

+ yoorx [— cosec?x log y + SOLX Q] =0

4

4 =
= Ey [(tan lx)y log (tan—l X) + cotx-y cotx-l]

- ‘ Y -1 hy-1 cot x |
=— tan™' x - cosec’x 1
[l 5o ( ) y ogy:,
Y -1 -1
(tan™ x)”
—|1+ x2 )
- Y _ _ - yc:"x - cosec’x log yl M
dx [(tan” x)” log (tan™" x) + cot x- y©'*71]

59. Given, x =2cos6-cos26

and y = 2sin6—sin20
On differentiating both sides w.r.t. 6, we get

& - _25in@+ 2sin286
46

and Zg 2c0s0—2cos28 ' m

Q=dy/d6=2(cose—cosze)‘ W
dx dx/d® 2(—sinf+sin26)

n(Be(5)
()

r-.' cosC—cosD = ZSm(C+ ) (D C)1

2
D -D
:} and sinC —sin D = 2cos|’ C-; ) (C )

(el o
(e )

: = : ... (i)
60. Given, y xlog( i bx)

Hence proved.

On differentiating both sides w.r.t. X, we get

d
4 d X_ |+ log( at )—(x)
E—leog(a+bx) a+ bx )dx
[by using product rule of derivative]

- 1 d_ . +log( d )-1
=% dx(a+bx) - \a+bx

d 1
) — ]0 X) = —
[ , (log ). x]

_ @+ -x® |, 1 (__X_)
.—(“bx)[ (a+ bx)? ] Blavm

a+ bx

[by using quotient rule of derivative] -

_ a. ' X
= (a+ bx) [(a+ b¥)2]+ log (a+ bx)

= & -}-log( X ) m
dx a+bx . a+ bx
. dy a y - i
= L= + = using Eq. (i
dx -a+bx x [ B
dx x a+bx
dy ax
= xZ-y= ges(l
dx a+ bx LI
On differenti'ating both sides w.r.t. x, we get
2
:xi%,.;._ (1) =a (a+bx)-(1)—x(b)
dx (@ + bx)?
. [by using quotient rule of derivative]
N dZy _ aZ
12 a2 m
dx*  (a+ bx)
- ; XBd_z}’ A a2x2 _[ ax 2
A (a+ bx)? FIE]

[multiplying both sides by x?]
- o4y Y i |
5 =xZL-y [using Eq. (ii)] M

: Hence proved.
61. Given, x = cosg (1)

and y= sin3e (ii)



on differentiating both sndes of B

18, we get qs,.(l) and (ii)

w.I.

= = —sinfan _1_ o

d0 3 de 3sin’. cos@ /2)
L & /0 3ingeosy |

dx dx/de

-sino

050 = —2—(ZSchose)

djf’ . Ve
— =—sIn2
= 2 0

6n differemiating both sides w L.t X, we get
X e

d}'_. = 2c0529 @——3C0829 (
dx sme)

dX
s [-;EQ:_L]
dx  sin®

_ 3cos28
» Sme "'(iv) (1]
Now, con51der LHS = yd Yo (ay ¥
dx?  dx
_ . 3q( 3c0s26 -3 231 R
=sin e( = ) (?smze) W2

- sin?6- 3- c0s 20 +§s_in229 v
= 3sin*6(2c0s°6 - 1) +"2(4sin26cosze)

= 65in?0cos0 — 351n29+ 9sm 29 cos’0
—15sin20cos20 — 3sin?0 B

= 3sm26(5c0526-1) ~* Hence proved. (1)

. Let y=(log x)* + )?"gx |

- Also, let u—(logx) andv x‘°g",'then'y=u+v

s L dy _du 4 (i)
dx dx dx E2

Now, consider u= (log X)

On taking log both, sndes, we get .
- logu= log(log X* =X 103(108 x)

On differentiating both sxdes w.Lt. X, wedget
lau _ A log(log x) + log(log X) ——-(X) :
udx dx ;

+log(108 x)
logx X s

»'.,'.d_‘i u 1 +log(1°8")]
T loBx e

T -
—

(i) ()

63.

= (log X) [-——— + log(log x)] co.(i1) M

log x .
‘ [+ u=(logx)"]
Since, v = X" - :

On taking log both sides, we get
logv= log(¥'%*) = (log x)(log x) = (log x?

On differentiating both sides w.r.t. X, W€ get

1dv 1 dy [Zlog x]

Al =2logx— = —=V|——

v dx‘ o X dx X
= v _ x10B% [M] S [ev= £°8%] ... (iii) (D

dx x
From Egs. (i), (ii) and (iii), we get
=(log x)x{ 1 _log(log x)}
- |log x
2 (1955-)9”‘ m
X ,

Given, y=log[x+ x%+a’]

On dlfferennatuig both sides w.r.t. x, we get
‘/,__ (x+,/x +a )

[ 2 (10 /1) —————fx)]

flx) dx

= _________. T S ot I
dx x+,fx2+a2 2\/x2+a2

.. d _ it X b
{.E(,/xz +a’ —_—————mx ZY:|

d) 1 \/x2+a2+x
x+\/;2+a Jx2+az

d
= Ey(\fx +a )=1 A )

e o dy(r—x-}-a).}.dy

Again, on differ_emiating both sides w.r.t. x,

we get
(\/x +a?) = d(l)

,/x + a2 d( )
dx\dx)
[by using product rule of dcnvatwe]

3 .
2 =0 m -

| ;\/x +a oot

On multlplymg both sxdcs by \/x +a?, we gct g

dy(J'x—iT) +d” ,"“x +a’
' w/x2+a

Yix@ o
e

=0

2y :
‘ad
(X +a ) 3 Hence proved (1)



84, Given, f(x)=|x—3|
First, we check the continuity of f(x) at x=3
Here, LHL= lim |x-3| = llm 3~h-3|
X= 3" =0
[put x = 3— h; when x — 37, then h— 0]
= 1i:nl—h|=0 m
h=—0 .
RHL = lim ,x 3| = hm|3+h—3L w lim| k=0
x— 3t =0 h=S0 "
[put x =3+ k; when x — 3*, then & — 0]
and  f(3=|3-3|]=0
Thus, LHL=RHL= f(3)
Hence, fis continuous at x=3 m

Now, let us check the differcntiébility of f(x) at
x=3

LHD =5 = lim %}f‘”
-n

[... Lf’(a) - hm f(a—h)—f(a)}
-h

i BH31-B3)
h— 0 -h i
h—=0 — h-> 0}

[l-x]=x if x> 0] ()
fB+h-/03)
0

h,
[+ e = jm 2= hrid)
ST |3+h—3]—-13—3|
-hlﬂrﬁ h

= limm: limﬁ:l
Oh ho0}

[lx] =
Since, LHD#RHD at x = 3
So, fis not differentiable.

x,ifx>0]

Hence proved.

d’y _ —cosec’t |
&2 acost

65. Do same as Q. No. 19, [Ans

First, put 6 equal to tan , so that it becomes
some standard trigonometric function. Then,
simplify the expression and then differentiate by
using chain rule.

66.

| o

2:6"
O | E'%‘__Bi = Sin“l [__—_x p)

e
Put 6" =tanf=>06=tan (6
' o[ 2tan®
Then, y=sin 1+ tan’®

6 7'

2tan0

. " «r QY = — “)
=sin™ (sin29) [.sm % l+tan29]

i =1 (gx
=  y=2tan” (6") : [+6=tan™ (67)]

On differentiating both sides w.r.t. x, we get

dy _ __2___ d (6;‘) 4 tan™! x = 2](1)

+1 3'
Y T N i__ log6 )
T 6" -log ¥ 36"
Given, x = acos’0and y = asin’@
On differentiating both sides of x and yw.r.t. 6,
we get o
dx 2 d ' 2
— = 3a¢05°0— (cos6) = 3acos*0-(—sin
de - de ( * ( 9
= - 3ac0s%0-sin@ V)

dy i3 oad
and — = 3a:sin%0 £
. X de(sme)

=3asin’6: (cos6)=3asin20- cos
b _ (MJ
dx |\ dx/de

_ 3asin?@- cos

" “3acos? 0-5in@

Now,

[

—tan@ m

Again, on differentiating both sides w.r.t, x
we get e

dzy d

‘=—(-tan9)=.._d_t 19

dx? dx | de(ane)dx
= ~sec29.48

=-secze.(\;1_'_'
. \3acos%@5ing

[.. - S
TR T ————
4 320052 5ing



= —= = |
dx* 3acos*0.sing m
At B= .’.t.' ‘ i
6

3a(3)(l 27 o
16)\2

68. Given, xsln(a+y)+ sinacos(@a+ ) =0
—sinacos(a+ y)

sin(a+.y)
On differentiating both sides w.r.t. y, we get

L X=

m

; d
sin(a + 3)-< {si
(a y)dy {sinc_zcos(a + )}

—sing cos(a + y)i {sin(a + »}
dy

&
dy sin®(a + )
[by using quotient rule of derivative]
sin(a+j) -sinasin(@a+ )
= +sina cos(a + y) cos(@ + ) M
sin?(a+y)

2 _'?E__{sihz(d+’y)+ cos?(a+ )}
sin®(a+ ) _ ‘
=_5M4 | [:sin?0+cos’0=1] m
sinfa+y) -
_dy _sin’(a+))

— —
.

dx vsina

Hence proved, (1)

69. First take log on both sides and convert it into
3 = f(x)form. Then, differentiate both sides to get

required result.

“Given, X ="

On taking log both sides. we get
ylog,x (x-}olog, .t

= _," ylog X=Xx- =Y . [-log.e=1]

SRR ||

l+ logx FlzE

=: y(1+logx)=x = }'=

On differentiating both sides w. r t. x, we get
+ log x)— (x) x» {1 + log x)
¢ _dx

d
Ex— 1+ iogx)
[by using quotlent rule of dcrivativc] m ,

1 1
L+ g X = &5 X _l+logx—l
(1 + log x)’ (1 + log x)?
e B o 10BX m
dx (1+log x)? '
Also, it can be written as
dy _ log x [log, ¢ =1]

i (log, e+ log x)*

dy _ logx

= 7 TE Hence proved. (1)
og(ex.

70. Do same as Q. No. 69.
71. Do same as Q. No. 31.
72. Do same as Q. No. 13.
73. Given, x = \/;‘E and y = w}a“”—l g

Consider, x = (a‘i"-l hLi2

On differentiating both sides w.r.t. {, we get

%x{‘lz‘ a )“’?%(a“""') o
| [by using chain rule of derivative]
= L g 12 ! 'logai(Sin',' y
2 dt
d  xy_ x
w—(@)=a" loga
[+ @)= og a]
=lz(asin"l n-1/2 g 'loga - | St
| 1-1
=1§(asin'lr)llzloga" 1 '
\/1-12
S l\ia”“.l'-loga
= —=2 i)
ISR g <Hm

" Now, con'sider y = (@' 2
' On dlffercntiatmg both sides w.r.t. £, we get
dy cos™ :-uzd tos'l e
dt ( ) dt A b
by uslng cham rule of denvativc] 2



= -1_. (a»r:os'l l)'l/‘)a(‘()! flng a— (cos -1 ’)
2 &
[--i(a y=a' loga]
dx
=1 sty (=1
_E(a )< log a ﬁ
1 cos™1 ¢
-~ \/a ; -log a
- &__2" (i) M
dt -7
On dividing Eq. (ii) by Eq. (i), we get
—% a®s ! log a
(i‘ZJ V-1
dx dx) 1 sin”! ¢
= - I
(dt S a og a
V172
acos“t y
sin~! ¢ X

[given, Va® ! = yand V@™ ! = x]

Hence proved.
Ans, L |
2+ x%) J

On differentiating both sides w.r.t. x, we get

74. Do same as Q. No. 29.

75. Given, y = (tan! x)?

1+ x? dx 1+ x?

Y _ ytan™! x— 1 o 4 it x=_1 ,
dx

dy _ 2tan” x
dc 1+ x2

Again, differentiating both sides w I.t. x, we get

-1

= = (1+x2)ﬂ=2tan x (1%)

\ 5. A (dy) dy d -1
+x3). L + X ——Ztan x) m
)2 ( BBy iy o
[by using product rule of derivative]
A 2 d%y  dy 2
= + X7)—=+ L. 2x =
¢ A dx 1+ x?

i(tan X) = . ]

dx 1+ x2

On mu]tlplymg both sides by ( + xz) we get

22d%y  dy
L+ x? -—-+—.-Z\"(1+x =
= (l+x) +2X(1+X)dx (1%)

Hence proved.

76.

77.

\ln»""m‘x +

Given, y=X el
2]
Let u_____finx—cosx and v= x2+1
Then, the given equation begomcs
I y=u+V i
_‘Q _ du au Z: (1) I;i
= dx dx |
[differentiate w.r.t. x] -
" sinx —C€OSX
Consider u= x"*
On taking log both sides, we get

log u=(sinx—cosx)-log x

on differentiating both sides W.I-L. X, we get

ldu —(sinx—cosx)- l+logx (cos x +sin x)
wdx X

x*-1_. 2

x2+1 x2+1

Now, consider v=

On differentiating both sides w.r.t. x, we get

(x%l)%(z)—'z%(x%n

dx (x241)2
~ [by usmg quotlent rule of denvatlve]

L dv_ To—2x] 4y
dx (x* +1)2 (x2+1)2

. (iil) (1%)

On substituting the values from Eqs.'(ii) and (iii)
to Eq. (i), we get

dy = yinx —cosx| SN x—cos x
dx Rk logx(cosx+smx)
+ 24}( o
(x“+1)

GiVCl'l x=a(COSt+ tSiI]I)

On dlfferentlaung both sides w, L.t 1, we get

dx
i =al-sint + ~(t) *sint + t_.(smt)]
[by u
b gx__ Y using Product ryle of denvatlvc]v

=a(=s |
dt (~sint+]. smt+tcost) =atcost  ..(i) @)
Also given, y~a(smt—tcost) %



79,

O " d,ffercntmtmg both s|dcw WL, 1, o
we get
d{ —d[ = (r) qsr t-.(cost)]
j 4
d) [ Y using product rule of dcnvativc]
=a(cosf—Cosft-
dl al 1+tsmt) -atsmt
dy- ol
dy df atsint &
& & Grcoss ot
dt |

(i) m

NOW,

[from Egs, (i
again, differentiating both si des e t(x) ;lld (1:)]
ge

dy d(dy) 4 ) :
dX2 dr \dx an ¢ “'—SCC t
| o dx /dt
_: seczt _sec’t
atcost g LromEq. (i)
dx _ d g '
Also, — =— (at
dt - ( cost)

d:
=a—(tcost)
dz.( 05¢)

=a[di(t)-cost.+ti(éost)] : |

[by usmg product rule of denvauve]
= a[cost— - tsint] ' '

and ‘—1— B (dy) (atsmt)
dt

dt*  at\dt
A =a(sint+ tcos ) m
. Do same asQ No. 19. :
s, dzy : smtsec t
dx* a.} g i
Als d}’ 4 dy) d(acost)——asmt
SN W B
Given, y=x""+-—-5—"7".
o YEX TP x+2
20’3
cotx. —
Let u= _Ax‘ andv —3:;:3_

Then, glven equatlon becomes

y= T 4 U T ST SR
L d" dv [dlffcrenuate wrt X] (1)(1’21
. dx RO S

Con51der u- x““ A

On takmg 1og both 51des, Wc get “
' 1og u-*cot xlog x .:

.abl

" On differentiating both sides w.r.v_‘t-;fx, we.{_gél;v

—l-fi-lf-éotx 1 _cosedx-logx
u dx X _
ISl :(cou—coseé-m]ogx.)-
x \ x S
=x‘°‘x(£9_tﬁ—cosc@xfldgx)-..;(ii) m
X i o0
. 2x*-3
Now, consider v= 2 .
' x+2

'On dlfferentlatmg both SldeS W.I.L. X, We get

dv (x +x+ 2)(4x) (Zx 3)(2x+1)
dx (X2+x+ 2?
[by using quotient rule of derivative]

4x +4x%+8x— —4x>-2x 24+ 6x+3
(x? +x+2)

_2x*+14x+3
(x +x+2)°
' On substituting the values from Eqgs. (ii) and (m)
to Eq. (i), we get -

..(iii) (1%2)

& xeorx (—-—-COtx—coseczx-log x)+——-———2x2+14*+23 m
dx X (xX*+x+2)°

Given, x = tan [l log y)
a

— tan' x=Llog y [-tan@=a =50 =tan" 4]
= . ; :

= atan” x=log y
‘On dlfferennatmg both sides w.r.t. x, we get
ax 1 .=,.1_ Q
. 1+ x% yudx
d . R . )
- [ — (tan™! x) = : 2!](‘l]
‘ | L5 + x|
dy » : o
2 ol bx) L=a
‘ 'Again,' differentiatirig both sides W.I.L. X, we get
dy dy - d
s + X ) =—
i SE)Eaven=Lo
,x..v W [by usmg product rule of denvanve] m
Eoe s cL 42 : ' n i T
= araidy 2 oot
(1 + X ) 2+ 20 dy —a .‘.’Z =
, 39 dv\’ dx
(1"’-") +(2.x a) 21 '-:V‘m' |

' H’enc¢'pr6ved.



81. Do same as Q. No. 76.

Ans. x* ¥ [cos x — x log x sin x
4x
+ log x cos x]-
8 ] (x’-l)’

82. Given, x=q @-sin@and y=a( + cos @)
On differentiating both sides of x and YyW.LL 6,

we get
dx dy
-_—=aq — — D e
o (1 = cos®) and - asin® m
(Q
g’z= d9)_ —asin® _ _~—sin@
dx (ix_ a(l-cos® 1-cos@
de
0 ]
—-2sin — cos —
= Y_ 2 _-2:_ 58 (i)
dx 2sin? @ 2
2 . . 0 _ 0

**sin @ = 2sin - cos -
2 2
andl - cos 0 = Zsinzg

Again, differentiating both sides w.r.t. x, we get

Q:i(ﬂ):i(—co[g)

dx? dax\dx) ax 2

2 1r@1=4 g x 4

[.Emen defmdx]
m

=—cosec’9]

m

83, Witave 1S = 2200 "*azsm—lx]
, ave, =—]Z - — —
ol a2V

[x d a3, A= i(ﬁ)
4 e S e

2 ;
+2 % -fd- sin”! x] (m
2 dx

'[ by using i)rbduct rule of ;denvative]

Z;Ja-x (a dX).

E_
2,3

NI‘-

[by using chain rule of derivative]

2
—xi+@-x)+a

B 2\/az—x2

: 2
_ 2 -x%"_ 2@ -x) _ 22
24a? - x* 2a? - X
=RHS Hence proved. (1)

84. Do same as Q. No. 63.

85. Given, log (y1 + x* = x) = y /1 + x?
On differentiating both sides w.r.t. x, we get

m-x— 1/1+x - x]

=y—1/l+ x? +'\/1 + x?

dy
— [1)
dx

[by using chain rule and product
rule of derivative]

1 1 d
= ~ — Q0+ xY)-
;}sz-x[z 1+ x2 dx(1 ) ]
[ "dy
+ X°)+ 41
2;;l+x (l ) -bx

= ! 2x -1
1_/1+x2-x 241+ x? '
-!-\[H-x2 dy (1%)‘,
2;i1+x o
=

; X" l+x
;’;l-l-x - 1 4 x2

T—.,'i-m dy

()



-1 iy+(1+xi)f’_ii

= = —
' Jl + x? . '.Jl + x?
= =g+ D
, i o
+x) Y =
@+ x7) 5 +xy+1=0 (1%)
, Hence proved.
86. Dosame as Q. No. 82, : [Ans.-l—sec4 Q]

87. | First, we differentiate the given expression with
respect to x and get first derivative ofy. Then, put the
value of.y and first derivative of yin LHS of gi\'ren

| expression and then solve it to get the required RHS.

d 2

To prove DY) o 2ap? {
p y’+(dx) =a+b (i)
Given, y=asin x + b cos x ... (ii)

On differentiating both sides of Eq. (ii) w.r.t. x,
we get '

d
| 2{-=acosx-—bsinx m
Now, let us take LHS of Eq. (i).

LHS =y + (%)

On putting the value of y and dy/dx ,we get
LHS = (a sin x + b cos x)* + (a cos x — bsin x)°

Here,

=a’sin® x + b* cos® x + 2ab sin x cos x
+ a? cos? x + b%sin® x — 2ab sin x cos x (1%a)
=a®sin? x + b cos x + a” cos® x+ b*sin® x

: e - ) 2
= a? (sin? x + cos? x) + b? (sin? x + cos® x)

Given, y = (sin x — cos x){""* =

MSinecosg
dy_ 272

=
dx ‘ax25m2"g'
. ‘..' X X
..-sinx_':zsm-—cos— 3
2 24m
. 2 X
and 1'—cosx=25!nz—2'
ey
= dy

— =-—Cot -
a2

On putting 6 = —’;- we get

[%] =£=—cot€-=—J§ [ cot %:ﬁ]

v

chcé, iy— at0 = L) is —-/3.
dx 3

First, take log on both sides and then differentiate to

get the required value of gy; .

wsx) Ty 3T
On taking log both sidgs, we get
log y = log (sin x — cos x){*"* =0 x)
= log y=(sin x — cos x) - log (sin x — cos x)
[log m" =nlog m] (1)
On differentiating both sides w.r.t. x, we get
1 dy . d
~+—=(sinx —~ cos x) X — log (sin x -
7 2 ) ‘& g Cos x)
+ log (sin x — cos x) x % (sin x - cos X)

~[by using product rule of derivative)

=a?+ b? ‘ [ sin"'Ax+coszx=l‘] o l'dy-(sinx = : :
. ——== — COS X) - .
=RHS . it (1%) - dx (sin x — cos x)
il 7 "~ ' Hence proved. ' 4
| . ; ; 3 o
. » . sec’0 , — (sin x - cos
88. Do same as Q. No.56. .- {Aﬂs--—é—'] ;s e o LA - S X)
_ kR i e +log(smx—cosx).(cosx,,,sinx) m
8. Given, x=a@-sin® il l-{':L%=(sinx-cos X) 1 : .
" and y=a(1+cosﬂ) o B T an A G i (sinx-cosx) -
On differentiating both sides W.r.t. & we get - (cosx+sinx) ~ - | e
CEggaeg md Beame @ tlrlnc-csn rssmg
Cdy _dyrdd_ —asin@ oo nogy ool ydx ( °?}*+‘i‘?‘3€)

2

LAy giad o3 ‘a4l . T ¢ g~f -
ISR 0 MG L o S e B e




dy
= — = y(cos x+ sin x) -
e )

[1 + log (sin x — cos x)]
_ .4 (sin x — cos x)lsinx - cosx)
dx
“(cos x + sin x) 1 + log (sin x — cos x)]
m

91. | In the given expression, put x'= sin@ and simplify the
resulting expression, then differentiate it.

Given, y = cos™! 2-341 al
4 . V13
Put  x=sin®, then®=sin"! x (/2
. o —c} 2
= cos! 2sin 0 31/1 smf)
V13
-1 |2sin®-3cosO]
= ¥y =cos :
R
[ ,/l—sin29=,/cosze=c059]
' 1| 2 .. 3 '
= y=cos ' | —sin0—-_—2_cosO (172)
) [Jl—s e ]
Now, let_—2=-=cosa, then—3=sinu
Vi3 Vi3 T
: 2 ) ’ 3 )2 2 ¥
wsin“a+ cosfa = 2 | + |2
[oswes oo ()4 (2)
13- 13 13
y=cos” [smecosa—cosesma]
= y=cos™! [sin ©®-a)] ' m
: [ sin @ cos o — cos 0 sin ¢, = sin ©-0)]
= ‘y=cos"' -cos[-g- -'--(G—a)']
e L y=12r--9+a ['."cc)s'l (cos ) =]

=:~\ y--g-—sm X+o [ e—sm x][l)

: On dlfferentlatmg both sxdes W.I.L. x, we get

G LB b NI
R SR | FPC eSS W
S T [4*' :/l-xz} ’

L A St Rl AL w g
e Qg e R T

.82, Do sameas Q. No. 75,

. =1
93. Given, y = coseC X
~ On differentiating both sides w.r.t. xi we get
dy - [ x>1, given]

dx Jxi-1 ‘
I . AR L
‘Again, dlfferenuatmg both sides w.r.t. x, we get
d (d
(x x2=1)-— (—J—')

+2 4 [Fon =5

 [by using product rule of derwative] U]

f = dzy i _1

p SIS Lot x)}':o
+ w/x e ( .

dx2 dx{ x -ldx

+ ,/xz -1 x1}=0
[by using chain rule of derivative]

G e e

- x Tl dY{JLw;T}:

= xyx? -

o | xr*x— dy dy{x + x -1}=0(1)
‘ : d | Jx22y %
= x(x -1y 4y, 2+ x2-nY _
g i o E 1) =0
x(xz-l)d—zii+(2xz—1)'52=b(1)
e i Hence proved.
94. Do same as Q. No. 97, - Ans, 1 __
; RPN i l—iz:
: 3x =2 O<x<51- :
95. leenfunction is f(x) -x l<x52
£ i 4 bl 5x-4 ‘

Flrst,,wcshow’)thé;
x=land at x = 2
Continuity atx 1
 LHL= i’ f(x)

X1



3 LHL"-'*llm [3(1 h) z]

fputx-'l"kwmnx_;x’“
hm (3~ 3h 2)21
RHL = hm f(X)-a hm (sz x).
‘I_.‘&A

[plux l‘l"h Whenx._,l
- RiL= lim, 20+ -0 iy

lim, (20 + 7 4 21 - “tem
= lim [2+2h2+4h 1_;,]

hm (2112-!- 3h+1)
=» RHL=1 .
Also, fﬂ)=3ﬂ)42=3-§=1
since, LHL=RHL= f)

- f(x) is continuous at x=1 .
Continuity at x = 2

LHL= lm f(9= lim st

(1/72)

X—=2
= LHL= lim 2@~ --n
[put x =2- , when x — 2~ thenh—>0]
—hm[2<4+h’ ah - (2~ 1]

= lim 8+ 27* - 8h—2+ h
h—>0 . g

= LHL=8-2=6 [put k= 0] (V/2)
and - RHL= lim f(x) = hm (5x—4)
x=2%

=  RHL= - lim, [5(2+h) 4
[putx 2+h,whcnx-—>2* then h— 0]

» .__nm (10+5h -4 = hm (5h+6)'

/ h—=0
= RHL 6 WL, ;
Also, f(Z) = 2(2)‘— 2— 8 2 6

Smce LHL RHL f(2) g
(0 is contmuous apxe . i
Hence. f (x) 1s commuous at all mdxcated pomts

Now, let us venfy dlffereﬂnabmty of the glven
finction afx= 2"« et S ol T

leferentiabmtyﬁt‘x 2' g e

thenh._; 0} o
:[‘IIZ]

thenh-; 0]

n/z)[ '

.h-:va .~ﬁ
. "2.(4+h2’-4h)-—'-{2-7v~6
h-ao
s+zk’ 8k~ 2+h 6
= lim ‘ |
h~0 . h Rt ;
: =¢ LHD = 7
I/
andRHD lim f(2+ 1) f@
. k=0 - h
4]~ 8-
_ i @R 4 [ 2
k-0 " h
- (6+5h)—(6)= lim ﬁ
k—>0 h h—=0 h
= RHD=5 | .
Since, LHD # RHD (/2)

96.
97.

Lok

l
e N7
25 u
Z

So, f(x) is not differentiable at x = 2

Hence, f(x) is continuous at x =1and x = 2but
not differentiable at x=2 (va)
| ! Hence proved.

Do same as Q. No. 38.

Given, y = (cos x)* + (sinx)'’*
Let
Then, given equation becomes

y=u+vy

u = (cos x)* and v = (sin x)'/*

- On differentiating both sides w. I.t. X, we get

dy _du du  dv dv
dx- dx dx
u = (cos x)*

L (V2]
Consider, Bt
On taking log both sides, we get
log u = log (cos x)*
S 10gu=xlog‘(c'osx).

- logm"-nlogm] | /z)

: "jﬂlél';‘ .On dlfferennanng both sides w.r.t. x, we gct :

l.{_ x- dl
_. o og (cos x)+log (cos x)v;;{x)

[by usmg product rule of denvatmu:]fT

..._=.'x.”1 (_
dx - cos’x 5m1’)+logc05xl

,»‘

-d—x' == X tan \’ + log (COS x) t ’.




e M c L
g g fxl--"\‘ tan v 4 Tog oo x)

W
!.:* d__;‘ ‘.se. tooN ‘\‘)~\ l-x.,\- an x 4 [(\p Oy \l ‘“(“) )

Now, consider v {siny)'
On taking log both sides, we Ret
log v = lox(-eln X

oY log pel = log sin x

X

e log o™ = nlog m)(v2)
On dim-mm.\m\g both sides w.r.t. 8, we Rt

e o (log sin ) + log sin & X (l)
[ty

ol l

v d\

I v
T s el 008 X 4 log sin iy [ - 1
v adv X osinw X%
= Lodv ooty log (sin v

v odx X X2

- 2 v( oot x _ log (sin x))
dy X x?
- W {sin .\‘)""“[Om X _ log (S:“ 'Y)] )
ax X X
(1/72)

Now, from Eqs. (i), (ii) and (iii), we get

% = (cos x)" [-x tan x + log cos x]
\ y

;o8 ¢ | cot x
t (:‘ln !.)ll.l
X .‘

_log (\in x)]m

e e

F rst, find == dy and
: ax dx?

along with value of y in LHS of proven expresslon

and then put their values

d" 2'1 +2p=0
dx dx

Given, y=e¢" sinx : i ...(i)

On dlffcrcntinting both sides w.r. t X, we gcl

LR —dz-e --(sinx)-f-sin\‘ (e)
LAS dx Cdx
B ; . by using product rulc of derivativel B T
e ‘ﬂ’zc cusx+mnx r* LN ;(1_)‘
"d"y

 ’=¢ " 2—-== s (cos.x;!’- sin x)_

ST

e el e R
ot Ml g

(“ﬂ'm-é"”ﬂ”“”' l)(ﬂh gldes worl. A’,"Wg- ger

d’-v - ?' ) ‘{,. ((;l)'-‘ X 4 ’i‘:. A‘, -
i «

Agaln,

4 (cos x + 8ln x)» 2

[by using product rule ul_(lmgm i Vc] ‘

Y o g (=sln X + cos X)
dx?
s ¢* [=sin X + CO8 X 4 CON X+ shn x|

-~ ":’uzmuc

dx
Now, consider

LHS & ZAX
= 2% cos x = 20% (cos X+ sin x) + 2" sin x
| [from Bqs. (1), (1) and (li1))
= 2" cos x = 2" cos x = 2" sin x + 22" sin x
=0 =RHS (1) Hence proved.
Glven, y = (x)* 4+ (sin x)*
Let  u=(x)"
and  v=(sin x)* »
Then, given equation becomes, y=u+y

On differentiating both sides w.r.1. x, we get
dy du dv
dx dx dx
Consider, u= x*
On taking log both sides, we get
log u = log x*
= logu=xlog x'[+log m" = nlog m]

On dilfercmiaung both sldcs W.I.L. X, we get

lfi_‘-‘—x i(log X) + log
e B X- Ex-(x) N i
[by using product rulc of dcrivalh'c] L
= l—ﬂmrl-o-log,vrl :
Cowdx x ey
1 du ;

= ‘*—-l-f-logx

BN

= —=U(l+ log.
Xy ,“.’(1_» !ogx)

TPdtius g

4 (CO8 X 48l x). ¢

2 4 2y m
dx

(D) _(uz)‘ '

iy

Wz




Now, considcr oy = (Smx)

On taking log both sides, we get
- log v=log (sin x*

= lOg.V: X ]og (Sin X)

_ [~ log m" =n log m] (1/2)
On dlfferennalmg both sides w.r.1. X, we get
1 dv

—_—— = X e

B e log (sin x) + log (sin x)- ; (x)

by using product rule of derivative]

e S E(Smx)'*'logsmx
& 1 dv _
;Ex——x.s Cos x + log sin x
1
i [—(logv)-—ﬂ]
= l—V'“xcotx+] i dx'
e og sin x
= ﬂ=v(,\u:otx+lo ir
Zx 0k g sin x)

.- (1ii) M

[putv= (smx) 1

d
= d: (sm x)* (x cot x + log sin x) .

Now, from Eqs (1) (u) and (m) we get

=x* (1 + log x)
_ + (sin x)* (x cot x + log sin x) (1/2)
—
Dbjectwe Questlons
(For Complete Chapter]

/‘ 1 Murk Questlons '

3sm nx
1_ It f(x) 2 XF 0 is contmuous at
2k Tae 0y
x - 0, then the value °f’“s } MNP
s B T (b) -— ity
: (»a),_,m‘ i |

e '-5 o

x52

: then the values of :
g f(x) { 2y - 1 x> o .
a for which f is continuous for all x are
(@) 1 and -2 (b)1and 2 :
(c)-1and 2 (d) - 1 and -2 .

3. Discuss the continuity of the function i
f(x)=sin 2x —1at the point x=0and x =7
(a) Continuous at x=0, 7
(b) Discontinuous at x =0 but contmuous at .

X=T
(c)-Continuous at x=0 but discontinuous at

X=T
(d) Discontinuous at x=0, 7

logx .
,if x#1.
4. If f(x)=3x-1"

kR, if x=1
x =1, then the value of kis

(@0 b)-1 @1 de

5. The points of discontinuity of tan x are
(a) nx, neI b)2nw,nel
© (2n + 1) >.nel (d)None of these |

is contmuous at

| 2x — 3|.

—— 18

2x—-3
(b) discontinuous

. (d) non-zero

7. 1 f(x)= 2 and g() = f [f(@)], then g'(x)

is equal to ,
Ak, ¢ i
@ — L

6. At x= E,‘ the function f(x) =

(a) continuous
(c) differentiable

2x+ 3)2 ®) (x+ 1)2 :
O SRGHES AR ol
< ' (2x+1)2
8. Ifsm(x+y) log (x + y), then dy/dxxs o
equalto A e
@g
HEEG e
o e +e” : ;
9 Hx~ey Y : then—?-lsequa]to 3ok
(c)__~ = ;.('.1)' None_ gf these W




10. If x is measured in‘degreea, then é—i— (cos x)
x

18 equal to
(a) - sin x ) =280 in »
T
T
(C)—-—gasmx (d)sinx‘

11. If f(x) = log, (log, x), then f’(e) is equal to
(@) ¢! () e ©1 @o

12. The derivative of cos® x with respect to
sin® x is

(@) —cotx (b)cotx (c)tanx (d)-tanx

13. If y=tan™! [2=50% 4400 the value of

l1+sinx

%atx=%is
‘ 1 1

(a) —= (b) =" ©1 (d)-1

14. If y = log [sin(x?)], 0< x< & ", then &2 9 ot

- Wn,

x='—.—'15

2

(20 () 1 ©ni4  (@Jr
15. The derivative of logl x ] is

(a)l,x>0 (b)—l-,x;eo
x Ed
(c) 1 ,x20 (d) None of these
- v
2 at 2 at? dy .
16. If x= dy=——,then—is
R heiatd (1+3)2 dx
equal to L
2 @
(@ax  (b)a®? (C)G (d)za ,
(7 Solutions
: = ' ‘ 3sin x
1 (5) Given, S0 =T Ay
: 2k, x=0

‘Now, lun f(X)‘ .x-»o(”l;lxm’)

=2 hm( ﬂ."c’)x'1r.=-3-><lx,1|:--.2Aﬂ: ™

e e B ERON R
Ao, fly=2%

Since, f(x) Is continuous at x=0-

ksl’!

L fO= limf(x>=’7"”’“ ™ 2" To

ax+3t XSZ

2. (c) Glven, f(x) = {,,zx -1, x¥>2

Continuity at x = %
LHL = lin;_ f(x)= llm (ax + 3 =2a+3

RHL= lim, f(x)=] llm(a 2 =2 -1

X-42

Since, f(x) is continuous for all values of x.
LHL = RHL
= u+3=2"-1
= 2:-2u-4=0

a*-a-2=0
& [dividing each term by 2]
= a?-u+a-2=0
= aa-2)+1@a-2)=0 = (@+1)(@@-2)=0

a=-1,2

3. (a) f(x)=sin2x -1

Being sine function, f(x) is defined and
continuous at x = 0, 7.

4. (c) Atx=],

LHL= lim f(x)= lim 260 +#
x=1* h—0 14+ h-1

h—>o0 h

As f(x) is continuous at x =1.

Jm, f0 = ) =1=k

- 8. (c) The points of dlsconunuuy of f(x) o l.hosc

points, where tan x is infinite.

ie. tanx= tanoc=>x (21+l)—.nel

| 6. (b) The given function fi (%) can be written as

e .
i 2e §3 ifx>_3.
fg=] =-3 D
. SV R
S 2

! '—_l.-iff"x.<_3.

-2



= ;

NOW, RHL = lim lim l%l ;
T 32 S L L A
and VHL = W (= | lim Ay gl
B SRR ;

R B I T2

RHL # LHL

so. f{x) is discontinuous at x = «3

7. (4 Given, £00 = X and g9 = ffx)]
1+ Xx e

X

P _,(.:%)L_L:_{_, gt

1+ -
X +1

On differentiating both sndcs W.LL X, we get
(2x + l)l-—x(Z) 1
2 +1)?

2x+l

gl = _—
(2x +1)°

log (x + »
On dlfferentiatitig W.LL X, We get

cos(x+\)(l+dy) 1 (l+ﬂ’.)
' ‘ dx

8 (d) We have,sin(x + ) =

_ X+ y dx

S [cos(x+ )1——1—](1-&-1{):0'

e X+y dx
—d"~'=-l~ ’['.'cos(x-t-y)-— % #0]
dx xX+y

9. (k) We have, x = ¢’

x=er*"
On taking log both sides, we get
 logx=(x+)loge

= .!.:-‘i}-’-'l"l = iy‘=l—x
X dv dx X
10. (c)i(msx)=—_&8in-\'
de 180
11. (a) Given, fix) = los,(log.X)
f=——x f'(t’)--" &

x loge(Jc)_

12, (a)Lctu cos xandv sin’ xd :
2
4 _ _ 3 cos? xsmxand-&;=35in xcosx

3 2 23
dw _—3cos"xsinx 0o

I dv B 3sin? x cos X
anih P IBE e gl
1@ Given, y=tan TR

= tan™

,
[
+
3
R
> Nialn
]
%
= N’ |

= tanf"
dy 1
= —_—=—
dx 2

14. (d) Given, y = log [sin(x?)]
On differentiating w.r.t. x, we get

‘_i-!_= 1 'COSXZ -2X=2X CO[&z' g o
dc sinx? :
" i 2
Al x-[’.‘.,-.dl_z‘f’—tcot E—
2 dx 2 2

15. (c)Wehavc,y:iog |x] = « log x, .'.t>0-
log (-x), x<0
d -l-, x>0
= X S
 |1ep=1 y<o
~ x v
= iy—=-l--,.vc=l=0
dx x
2
16. () x=2 andy- 2
+t QL+ 32
uy=x* Y _X
dx a



