Solution
CONTINUITY AND DIFFERENTIABILITY WS 1

Class 12 - Mathematics

@ 5

Explanation: %

1
(C) \/12_’_—(12

Explanation: Given that y = log, (z + /2% + a?)
Differentiating with respect to X, we obtain

dy 1 1
- = 1 2
dz T+ x2+a2< + 2,/z?+a? x IE>
dy 1 « e+yalta® 1
de z+1/z24a? Vz2+a? o Va2+a?
(b) is equal to 0
1
Explanation: lim f(z)= lim e¥ =0, i =1l =0..1i =0
xplanation: 1M (z) o ) zg(r)l+f($) Jim 2 zlg(l)f(ac)

(d) log (ex)
Explanation: Given, y = x log x

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

dy T
= == 4+
P p logx

d d
= d—z =loge+logx = ﬁzlog(ex)

d1

Explanation: Here, given

= f(z)= 17;—:;4”” is continuous at x = 0
2sin? 2z

= f(l‘) =lim,_,q 822

. 2 sin? 2
= f(z) =1lim, o %

: sin 2z 2
= f(z) =1lim; (T)
=fx)=1
Sk=1

(b)3

Explanation: f(x) = L

log [z|

f(x) is not defined for x = 0, -1,1

.. f(x) is not continuous at x =0, -1, 1

(a) has oscillating discontinuity

ﬁni ifz#0
0, ifx=20

}Cig%) flz)= ilir(l) sin(+) does not exist.

But value of sin (%) oscillates between -1 and 1.

Explanation: f(x) = {

(b) None of these
Explanation: Let us see that graph of the floor function, we get
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10.

11.

12.

13.

3
We can see that f(x) = [x] is neither continuous and non differentiable at x = 2.

(d) discontinuous at exactly three points

2 4—z2
Explanation: We have, f(z) = 44 > 3 ((4 - 2))
T—T T\2—x

(4*1'2) 4—22

- 1(227z2) z(24+z)(2—=2)

Clearly, f(x) is discontinuous at exactly three points x =0, x = -2 and x = 2.

log z
C B ———
© (1+log z)?

Explanation: x¥ = e*V
Taking log on both sides,

log x¥ = log XY

ylogx=x-y
ylog x+y=x
. €T
y= logxz+1
Differentiate with respect to x,
dy (10gw+1)7z><%

dz (10gac+1)2
dy  (logz+1)—1

dz (log z+1)?
dy logz

dz (log z+1)?

(b) f(x) is continuous at x = 0 and at x = 2
Explanation: f(x) is continuous at x = 0 and at x = 2

(d) f is everywhere continuous but not differentiable at x = nw,n € Z

Explanation: We have, f(z) = | sin z|

Let f(x) = vou(x) = v[u(x)] [where, u(x) = sin x and v(x) = |x|]

= v(sin x) = [sin x|

Where, u(x) and v(x) are both continuous.

Hence, f(x) = vou(x) is also a continuous function but v(x) is not differentiable at x = 0
So, f(x) is not differentiable where sinx =0 = x=nm,n € Z

Hence, f(x) is continuous everywhere but not differentiable at x =nm,n € Z

(d) continuous at x =0

Explanation: Given f(x) = sin’l(cos X),
Checking differentiability and continuity,
LHL atx =0,
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lim f(x)= }1113(1) £f(0—h)= Illlir(l) sin~!(cos(0 — h)) = 11113(1) sin~!(cos(~h)) =sin"'1=%

x—0"
RHL at x =0,
xli)r})l+ f(x) = llllg(l) f(0+h)= }1113(1) sin~!(cos(0 + h)) = 11113(1] sin~!(cos(h)) =sin"'1=Z
And f(0) = 7
Hence, f(x) is continuous at x =0.
LHD atx =0,
lim f(w)ff((]) — lim f(o,h),f((])
z—0" T h—0  PTAT
sin~! (cos(0—h))— (=
= lim G)_ 1
h—0 —h
RHD at x =0,
lim f(=)-f(0) lim £(0+h)—£(0)
z0+ z—0 - h—0 0+h—0
- sin!(cos(0+R))~ (%)
= lim =-1
h—0 h
. LHD # RHD

.. f(x) is not differentiable at x =0.

(b)7
Explanation: = f(z) = ?’”A;ﬂ is continuous at x = 0
= f(l') — lim 3z+itanz

z—0

= f(z) =lim 5 + du2s

_ . tang
:>f(a;)—3+4£1g%) m

= f(x)=3+4
Sk=7

(b)6
Explanation: Since, f(x) is continuous at x =

s

[V

Therefore, lim f(z) = f ()
IE*};
— lim kcosz
PR T—2z
2
s\ T —T
=k lim ( ) =3

= Ex1=3=k=6

(d) f(x) is not continuous at x =1 and x = 2
Explanation: Since, 0 < x<1=-1<x-1<0=[x-1]=-1
1<x<2=0<x-1<1=[x-1]=0
And2 <x<3=([x]=2
Therefore, given function may be written as
-z, 0<z<l

f(x) = 0, 1<z<2

2z —-1), 2<z<3
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From the graph it is obvious that f(x) is not continuous at x = 1 and 2, and thus not differentiable.
i 58] iR SRR |

1 0 o s s s

- ;1-|.-...:-k... : Liole E - . LAEAT L2353 i —

(Ja=-1,b=-1
Explanation: f(x) is continuous at x = 1
= lim f(z) = £(1)
z—1
=limf(l1+h)=a
h—0

(1+h)?

= lim
h—0

:>l:a
a

=a’=

=a==l1

Consider,

lim L;% =a

z—/2 2

b?-2b=+1

fora=1

using formulas for quadratic equation
B—20—-1=0=b=1++2
fora=-1

b?-2b=-1

b2-2b+1=0

(b-1)2%2=0

b=1

a=-1,b=1

(d) =2

1+a2

. 1+22 4z
Explanation: Given that y = log, (—
Vita?—z

Differentiating with respect to x, we obtain

(V1+z2—2z)x ( L ><2z+1> —(v1+z2+z)x ( L ><2z—1)

N dy . V1tz2—z % 24/1422 24/1422
dz 1+z24a (V1+22—z)?
d
Hence, -2
de V1+a?

(a) (1 +sin 2x) y;
Explanation: y = e'@"™X
yq = sec? x elanx

= cos? xy, = e!aX
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20.

21.

Again differentiating w.r.t. X we get

cos? () .y - 2 €os X sin xy; = sec? xe!@X

= cos® (X).y2 =y1sin2x +yq.

(a)

PO I | 2
Explanation: Given, y = sin (sz)

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

dy _ 1 d ( 2
dz 2 dz \ 1422
1_( 2z >
1422
_ 1422 [ (1+x2)(2)—2ac(2z):|
(1+z2)274w2 (1+’”2)2

2
1422

— 1422 2—2g2
Vi1tzt4222 —4a? (1+x2)2
2(1+2?)(1-2%)

(1-2?)(1+22)°  1+2°

(b) f(x) is continuous for all x in its domain but not differentiable at x = -1
Explanation: Here,the given function is f(x) = |log|x|| where
—x,—oo<x<—1
—-x,—-1<x<0
x,0<x<1
xl<x< o
log(—x),—00 <x< —1
log(—x),-1<x<0
logx,0 <x<1
logx,1 <x< o0
log(—x),—c0o <x< —1
—log(—x),-1<x<0
—logx,0<x<1

x| =

log x| =

| log x| =

logx,1 <x< 00
We can see that function is continuous for all x. Now, checking the points of non differentiability.
Now,L.H.D at x =1,we get

lim fl@) 1) _ lim fA=h)—f(1)
a1 @1 b0 1—h—1
— lim log(1—h)—log1 1

h—0 —h
RHD at x =1,
i L@ o f0h) - 1)
et =L h—0 1+h-1
— lim log(14+h)—log1 -1

h—0 h

L.HD=#R.H.D
Thus, function is not differentiable at x =1.

L.H.D at x =-1,

lig J@-FCY e fCh)-f

o1~ =-(=1) h—0 —1-h=(-1)
. log(~1—h)—log(~1)

= hm e |
h—0 —h

R.H.D at x =-1,

lim fl@)-f(-1) lim f(=1+h)—f(=1)
T 1t z—1 _h~>0 (-1)+h—(-1)
— lim log(flJrh)flog(fl): 1

R0 h

L.HD#R.H.D
So, function is not differentiable at x =-1.
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22.

23.

24,

25.

At x =0 function is not defined.
.". Function is not differential at x = 0 and +1.

(d)a:loge(g),b: %,c:l

Explanation: f(0) = lin(l)(l + az)
z—

1
T

b=1lim(1 + ax)%

z—0
b=¢?

a=logeb

y—1

azlogbzlog%

(d) (sin 2157 - { @ cot @ 10g;+log sinw}
Explanation: Given that y = (sinx) logex
Taking log both sides, we obtain
log. y =loge x X log, sinx (Since log,b® = c log, b)
Differentiating with respect to X, we obtain
i:—z =log, = X ﬁ x cosz +log, sinx x %

z cot = log, z+log, sinx

T
dy z cot = log, z+log, sinx
Therefore —~ = — Xy

z cot z log, z+log, sinz (

= sin z)lo& @
x

(a) continuous

2?—z—6 .
Explanation: We have, f(z) = { ;) ifz #£ —2

-5, ifx=-2
Atx=-2,,
. IRT 2’—z2—6 .
A d @)= lim, T -0

Now, factorising the numerator, we get

i = lim S i (2 3)=2-3=-
Jim, f(e) = lim, Tty Amfe — 8)=2-32

Also, at x = -2,

f(x ) =-5i.e.f(-2)=-5

Thus, lim f(x) = f(-2)
T——2

Hence, f(x) is continuous at x = -2.

(b)0
Explanation: 0

2 >0
(x)=2%> X=
) { kx, x<0
Given function is differentiable
LHD=RHD

JON IO Rimlimits_ {hto 03 1\rac{H(0+h)£(0)) {h1 |

lim
h—0 —h
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26.

27.

28.

29.

2
L KO=WZRO) _ 1o (041 —(0)
h—0 —h h—0 h
. (=h) . (R)2—(0)?
lim =lim
h=0 —h  h50 h
k=0

(a) continuous at R
-2, ife < -1

Explanation: We have, f(x) = { 9 i _l<x<
z, if — x < 00

Since, f(x) is a polynomial function, so it is continuous everywhere except at x = -1. So, we have to check the continuity at x =

-1 only.

Atx=-1,f(-1)=-2

LHL = lim f(x)= lim (-2)=-2
z——1"

z——1"
RHL = lim 2x=lim 2 (-1 +h)
z——1" h—0

[put x = -1 + h; when x — -1%, then h — 0]
= lim(-2 + 2h) = -2
h—0

Thus, f(-1) = LHL = RHL
.. f(x) is continuous at x = -1.

Hence, f(x) is continuous for every value of x.

d2y
e =

Explanation: y = a + bx?

(1-y)
Explanation: We can write it as
=y= ez+y
logy=(x+y)loge
Differentiating with respect to x,we get

1 dy dy
:>§% 1+£

1 dy
:>(§—1)E:1

dy y
= 2=1(%)
@13

3, ifo<z<1
Explanation: Here, f(x) = ¢ 4, ifl<z<3
5, if3<z<10

For0<x<1,f(x)=3;1<x<3;f(x) =4 and 3 < x < 10, f(x) = 5 are constant functions, so it is continuous in the given

interval, so we have to check the continuity at x = 1, 3.
Atx=1,LHL = lim f(z)= lim (3) =3,

z—1" z—1"
RHL = lim f(z)= lim (4)=4

z—1t z—1t
.. LHL # RHL
Thus, f(x) is discontinuous at x = 1.
Atx=3,LHL = lim f(z)= lim (4) =4,
- x—3"

T—r
RHL = lim f(z)= lim (5) =5
z—3" z—3"
~.LHL # RHL.
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30.

31.

32.

33.

34.

35.

36.

37.

Thus, f(x) is discontinuous at x = 3.
Hence, f (x) is continuous everywhere except at x = 1, 3.

(-4
Explanation: We have,

2_ -
= f(z) = =23 is continuous at x = 0.

z+1
. z+1)(z—3
= f(z) =lim,, 1 %(1)
= f(z)=lim, , ;2 —3
= fx)=-4
S k=4

(a) continuous at x = 7 and not differentiable at x =

Explanation: continuous at x = 7 and not differentiable at x =

(d)2
Explanation: Since the given function is continuous,

k= lin%) Slzﬁ + Cosz
z—

=k=1+1=2

(a) -e* tan(e*)

Explanation: Let y = log (cos e¥)

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

4 s [log{cos(e”)}]

= (o) %{cos(ew)} [using chain rule]

= coszex) {—sin(e”)} %(ew) [using chain rule]

= -tan (e¥)-e* = -e* tan (e¥)

(a) No value

Explanation: No value

() %cosec@

Explanation: x = a secf ,we get
dz

.= =asecl-tanf

do
.49 1
**dex ~ asecf-tand
y = b tan 6 ,we get

dy 2

7 =b-sec* 0

dy _ dy d6
TRl dz

dy 2 1
= dx b-sec” 6 x asec 0-tan 6

dy bsecl
= — =

dz atan

b L

dy _ cos §

= E - sin 0
a
cos @

d
= 2 — bcosecd

dz

@{*:n=0,+1,+2 .}

Explanation: f(x) = sec 2x + cosec 2x = ! !

cos 2z sin 2z

cos2x=0=-2x=(2n+1) - = x=(2n+1) § wheren=0, £ 1, £ 2, ...

nmw

Andsin2x=0=2x=nm=x = - wheren=0,+1,+2, + 3, ...

2
None of the options (a), (b) and (c) are correct.
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38.

39.

40.

Explanation: If f(x) is continuous at z = 7 then
lim f(z) =/ (3)
T—r E

lim 25 = f(I) (i)

x—)% (7"*2@2

Now lets suppose
(% — a:) = t, then limit becomes

T

1-sin( 5 ~¢)
lim|————~[=Ff (%) [from equation (i)]

t—0 (2t)?
. l1—cost T
= lim [ =2t ] = 1 (3)

[ 2sin2( L
= 1l —tz(Z)] =1(3)

1.
= =lim
4350 2

= 1lim
t—0 t

= f(3)=xr=1

(a) continuous everywhere but not differentiable at x = 0

Explanation: Given that f(x) = e

e, x<0
=f(x)=¢ 1,x=0

e X,x>0
Checking continuity and differentiability at x = 0,
LHL:

. RT . 1 -h _
mlfﬁl— flz)= }Lli%f(ﬂ h) =lime, " =1
RHL:

li =lim f(0 + h) =lime " =1
Jim f(z) = lim f(0 + h) = lim e
And £(0)= 1

. LHL = RHL = f(0)

f(x) is continuous at x = 0.

LHD at x =0,
lim flz)-f(0) _ lim f(0—h)—£(0)
a0 =0 ho0 0-h—0
= lim B U =00
h—0 —
.".LHD does not exist, so f(x) is not differentiable at x = 0
1
@
Explanation: Given that y = cot ™! (%)

Letx =tanf = 0 =tan 'z andusingcot 'z = 7 —tan 'z

1+tan@
l1—-tanx
1+tana

_1{1—tané
Hence, y = 5 — tan 1(¢>

Using tan(% — a:) = , we obtain

y:%—tan’%an(%—@): T (g—e):nggﬂan*lm

Differentiating with respect to X, we obtain
dy 1

dz 1+z2

(c) f(x) is non-differentiable at 3 points and continuous everywhere
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41.

42.

43.

44.

\f

Explanation:
X'«

(Jl T 27

Y’

It is clear from graph that f(x) is continuous everywhere in 0 < x < 27r. And has sharp edge at x = 0, 7, 27 so it is not

differentiable at x = 0, 7, 2.
Because it has no unique tangents.

(c) f(x) is right continuous

Explanation: LHL = lim f(x)= lim (1-3x)=1
z—0"

z—0~

RHL = lim f(x)= lim (x> +3)=3

z—0" z—0"

f(0) = 3, LHL # RHL = (0)

= f(x) is right continuous but discontinuous from left.

da=3,b=3

Explanation: Let f(x) be continuous at x =
Then
LHL = lim

s

2

1—sin?z

= a= hm _—
W0 [r—2(Z4+h)f

b lim (1—cos h)
h—0 [r—m—2h}
(1—cos h)

(b) -z

T

Explanation: Given expression is
x = ¥t/ +...toco = x = VX

Taking log on both sides, we have

log x =log &Y™ = log x =y + x
Differentiating, w.r.t. X, we get
1 dy dy 1
Clc_dat—'_l:>dm_5‘c -1
By _ 1o
dez =
(b)n= 5%

2
mz + 1,

Explanation: We have, f(z) = { )
sinx + n,

ifze <

ife >

IS ERNYE]

. . s
1S continuous at * = )
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45.

46.

47.

48.

49.

50.

o.LHL = lim (mz 4+ 1) = lim [m(ﬂ —h) —|—1} =mT 41
m%% h—0

and RHL = zlini(sin:c +n)= hh—glo [sin(% + h) +n]
2

=limcosh+n=1+n
n—0
Since the function is continuous, we have
LHL = RHL
=m-5+1=n+1

. = . T
..n=m )

(a) -secz(% — x)

Explanation: -sec’ (% — x)

_ cosx—sinx

cos x+sinx

ooscc(lf—smz)
y - COST
SINT
cosz(1+ =)
_ 1—tanz
y 1+tanx

tan f —tanx

1+tan§tanz

y = tan (5 -X)

d

% = —sec’(§ — x)
3

(a) 3z2e”

. 3

Explanation: Lety = e

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

- = e*’ % (a:3) [by chain rule of derivative]

3 3
=e*. 3x2=3x% ¢e®

(b) f ‘(x) exists for all x
Explanation: Since [z — 7] is an integer forallz € R & tannm =0V n €1 .Therefore, f(x)= 0 for all x in R. So, f(x) is
a constant and hence derivatives of f(x) of all order exist.

(b) 3 (xy2 +y1) ¥2

Explanation: y = azth

z2+c
= yx*+c)=ax+b

Differentiating both sides w.r.t. x we get

y1 2+ +2xy=a

Again differentiating w.r.t to x we get
Y2 (X% +¢) + 2xy1 + 2y + 2xy1 =0

= y2 (6 +€) = -(4xy1 + 2y) ..(D)
Again differentiating w.r.t to x we get

y3 (X2 + ©) + 2xy, + 4xy, + 4y + 2y1 =0

= y3 (x* + ©) = -(6xyy + 6yy) ...(ii)
Y¥2 _ 2zyity
¥3  3zya+3y;

= y3 (2xy1 +y) = 3y2 (xy2 + y1)
11

(@

Explanation: 14—1

(c) -m?y
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51.

52.

53.

54.

55.

Explanation: y — asinmz + bcosmz = y; = amcosmz — bmsinmz
2

= yo = —am?sinmz — bm? cosmz
= yo = —m?(asinmz + bcosmz) = —m?y
y
®) 7
. .1 aty?
Explanation: We have, sin -—5 ) =loga
ety
2 2
re— .
> yz =sinloga
oty
d d
(z2+y2) (21721/_9) — (z2fy2) (2z+2y—y)
dz dx
= - =0
)
d d d d
2z372z2yd—y+2zy272y3 = 72z372z2y—y+2wy2+2y3 2
. dx dx dx
= > =0
(#2+y2)

= —4x2y3—z +4zy? =0

d
= f4x2yﬁ = —4xy?
dy 4a:y2
de 4z%y
LYy
*Cdx z *

Which is the required solution.

(b) 1.5
Explanation: [x] is always continuous at non-integer value of x. Hence, f(x) = [x] will be continuous at x = 1.5.

(4=

Explanation: Given that xy = eX "
Taking log both sides, we get

logexy = x + y (Since log,b® = clog, b)
Since log,bc = log, b + log, c, we get
log. x +1logey =x+y

Differentiating with respect to x, we obtain

1 1dy dy

ctye~1ta

Or

dy (y1) _ 1oz

de\ 'y ) =z

Therefore, y _ vi1e)
z  a(y-1)

(@ a’

Explanation: Given,F(x) is continuous at x = 0.
in2
. S
= f(z) =1lim, o —mzz'w

sin® az % &
z2 a?

. 2
= f(z) =Tim, o (2222) x a2

= f(z) =1lim, o

a.

= f(x) = a’

s k=a?

(@ 3

Explanation: \/z + ,/y=/a........ (1)
e e L.
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dy NG

BTy ELRRLE (2)
1 . 1 -1
IS G Ll i i il
dm2 - T

(E SN
25\ vE) 2E

VEry o Ja Va1

2x,/T T 2zZ. 2a\/a " 2

(©-2
Explanation: At x =0,

V1+ka—/1-kz V1+ka+/1-kz

LHL = lim = ik ke
= lim ——22

20— T(y/1+kz+,/1-kz)
_ 2k _
 VIH0+VIS0
RHL = lim (2x2+ 3x-2) = -2

z—07"

f(0) = -2

", It is given that f(x) is continuous at x = 0.
..LHL =RHL =f(0) = k=-

(0) n’y
Explanation: y'/" + y~1/" = 2x
Differentiating both sides we get

1 —1
%1 (yrl _ qu) -9

-1

=Y (yn —y ):2ny
Again differentiating both sides we get

1 = i - 2L
yg(yn*yn>+ yw +yn = 2ny,

-1 vl L -1 9
= nY2 (yﬂ -y )+7(y" t+yn ):2n (0}
1

= nyy, (yn -y ) + 2zy? = 2n’yy
= nny— + 2zy? = 2n’yy,

2,2
= =% ey =n'y

1

)

+my1—ny

L
= yp———— +zy; =nly
:>y2 +:cy1—ny

= (x? ‘1)Y2+XYI:HY

(c) f(x) and g(x) both are continuous at x = 0

Explanation: Given f(x) = [x| and g(x) = |x3|,

—x, <0

OR
z, >0

Checking differentiability and continuity,
LHL at x =0,
li =1 —h)=1lm—(0—h)=
lim f(z) = lim f(0 ~ h) = lim— (0 ~ h)
RHL at x =0,
lim f( )=1lim f(0 + h)=1lim(0+ h)=0
z—01 h—0 h—0
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59.

60.

61.

And £(0)=0

Hence, f(x) is continuous at x =0.

LHD at x =0,

L H@-fO) _ o f0-h)-£(0)
e i S
= lim &0

h—0 —h
RHD at x =0,

o H@-fO) _ o S0+ £(0)
}fgﬂ 20— Im TS
 limy g 2920 g
»' LHD # RHD

.. f(x) is not differentiable at x =0.
_ —2%, <0
9(@) = {w3, x>0
Checking differentiability and continuity,
LHL at x =0,

. BERT . — Ti . 3 _
wlgzlﬁg(a:)—}l}li%g(o h) ’1113%) (0—h)’=0

RHL at x =0,
li =1li h)=1 h)? =
Jim g(z) = lim g(0 + R) = lim(0 + h)* =0
And g(0)=0
Hence, g(x) is continuous at x =0.
LHD at x =0,
lim 9(x)-9(0) _ im g(0—h)—g(0)
z—0- =0 h—0 0-h-0
At 2

— i, &0

h—0  ~h
RHD at x =0,
1 g(z)—g(0) lim g9(0+h)—g(0)
eso+ 70 T pLo 04RO

. (0+h)’—(0)
=lim ——— =0

h=0 h
. LHD = RHD

.. g(x) is differentiable at x =0.

(b) —tan x
Explanation: Lety = sinx and z = cos’x, then
Which is the required solution.

1
@ 3 -
. . _ 1 1—cosx
Explanation: Given that y = tan \/ Trcosa

Using 1 -cosx =2 sin? % and 1 + cos x = 2 cos?

2sin?

— -1 2 _ -1 zy _
y = tan 20052§ = tan tan(z)—

S

Differentiating with respect to x, we

W _ 1
dz ~ 2

-1
() 5

Explanation: Given that y = tan ! (—COS,Z )
1+sinz

2 2

Using cosz = cos” & — sin

£ we obtain

%, sinz = 2sin S cos 3 and cos? @ + sin? =1
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62.

63.

64.

65.

Therefore,

2L g2 Z (cos ﬂ—sin£)<cos £-‘,—sinﬂ)
1 cos” 7 —sin” 7 4 5 5 5 5
y = tan = tan
cos? %stin2 §+2 sin %cos %

2
T . xT
cos —+sin —)
< 2 2
cos = —sin £
1 2 2

=y=tan"
y cos = +sin =
2 2
Dividing by cos % in numerator and denominator, we get
1—tan =
=tan! 2
y 1+tan %
. s l—tanzx .
Using tan( i x) = TTtans * Ve obtain
_ -1 T _z
y=tan " tan ( 1 ) )
r_z
T4 2
Differentiating with respect to x, we
B _ 1
dx 2
_el/z
(a) =

22

1
Explanation: Here y = e=

Taking log both sides, we get
log, y = % (Since log ,b® = clog, b)

Differentiating with respect to x, we obtain

1dy 1 dy 1
yde z2ordzi z2><y
dy 1 1
Therefore, — = —= X e*
XL 1;2

2 3 4 5

(@) X+ 2ze™ + 3x2e™ +4x3e” + bzie®
. 2 5
Explanation: Lety = X +¢e* +.. + €*

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

() 1)) 1)
=X + %’ d%zcz +e %:ﬁ +e % (x4) +e” % (a;5) [using chain rule]
=X +e” (22) +® (3z%) + e (4z) + e (5z*)

2 3 4 5
=eX + 2ze% + 3z2e* +4x%e® +5rle”

®) ——

Explanation: Given that y = log, ig
Differentiating with respect to X, we obtain
b1 (17\/E)><$7(1+\/5)><72\1ﬁ: .

de 147 (1-va)? (1-2)y@

2,1
(@ x{(1 +logx)“+ =}
Explanation: y = x* = eX 108X

dy 1
Bl eX 108 X(x x ~ +log x)
= X198 X(1 + Jog x)

2
o b = eX1oBX(L) 4 (14 log x) X 8 X(1 + log x)

% + (1 + log x)? eX log x

=x*1+ (1 +1og x)2x*=x* {(1 +log x)? + <}
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66.

67.

68.

69.

70.

71.

(@) —

(2y—-1)
Explanation: Given:

=Y=4/x+ T+ /T+...00
We can write it as
=y=,T+Y
Squaring we get
= yr=x+y
Differentiating with respect to x,we get
dy dy
dy 1

dz (2y—1)

y(y—zlogy)
@ z(z—ylogz)

Explanation: given that x¥ = y¥
Taking log both sides, we obtain
y logex = c logey

(Since log,b® = c log,b)

Differentiating with respect to x, we obtain

z dy
T Tlogy

z—ylog, z dy N y—z log, y
y de @

dy _ yly—zlogy)
dz = z(z—ylog, z)

Yy dy
7 tlog.z— =

=

Hence

) 1

Explanation: Given that, x = atz, y = 2at
dr _ @ _
i 2at and i 2a

dy

dy _ at _ _
Therefore, Pl vl

(d) —*

(1+22)

Explanation: Given, y = sec tan™! x

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

dy - - 1

— =sectan’! x tan tan"! x -

dz 1422

— 1 _ Y .. -1, —

=y -T- = tantan X = X
y 1422 1+a2 L. ]

(b) —

. -y
Explanation: —-

© (2y-1)

Explanation: Given:

=>y= \/sinm+ sinz + /sinx+

We can write it as

=y=./sinz+y

Squaring we get

= y2 =sinx+y

Differentiating with respect to x,we get
dy _ 4y

= 2ydm =cosz + -

dy _ cosz
de ~ (2y—-1)

16/17



72.

73.

74.

75.

(b)-1and 2
ar+3, =<2

Explanation: Given, f(x) | , B 9 continuity at x = 2,

a‘r—1, >
LHL = lim f(z)=lim (ax +3)=2a+3
27 z—2

RHL = lim f(z)=lim (a’x - 1) =2a’- 1
z—21 z—2

Since, f(x) is continuous for all values of x.
.. LHL = RHL

=2a+3=2a%-1
=2a%-2a-4=0
=a%-a-2=0
=a’-2a+a-2=0
=a(@a-2)+1-2)=0
=(@+1)(a-2)=0
c.a=-1,2

(C) E(L

1-ylogz)

Explanation: Given:
z$ +oo
=z

y ==
We can write it as

=y=x

Taking log of both sides we obtain

log y = y log x

Differentiating with respect to x,we get

1dy dy 1
:>yda3_ dwlogw+y T

L B _y
=>(y—log:c> padios

dy y y

= de = ® (17y10gz
dy y>

= =T .
dz z(1-ylogz)

Which is the required solution.

(b)a+b

. .. log(1+az)—log(1—b
Explanation: lim Log(1 +az) log(1—ba)
T—r

z
. log(l+ax log(1—bx

lim g( ) _ g( ) —k
z—0 z z

I log(1+ax) log(1—bz)

a+tb=k

=k

x (=b)=k

()6

Explanation: lim % = g
z—0

. sin 3z _k

lim 5322 x 3= §

_k
3=3

k=6
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