SOLUTION OF Q BANK

Class 12 - Mathematics

1
() 3
Explanation: Given that y = tan™! (sec x + tan x)
1 1+si
Hence, y = tan ! (ﬂ)
Cos T
Using cosz = cos? % — sin? % ,sinx = 2sin %cos % and cos? 6+ sin? 0 =1
T 2
- . T
cos? Z 4sin? £ +2sin Zcos < (COS 2 +sin ;)
Hence, y = tan~! 2 2 22 ) —tan!
Y= cos? £ _gin? £ - z_ T z T
5 5 (cos 2 —sin 2 ) (cos B +sin 2)

T

1 cos 2 +sin%
=y =tan T
cos = —sin =

Dividing by cos < in numerator and denominator, we obtain
2

x

1 1+tan by
y=tan " ———
1—tan 3
. 1+t .
Using tan (X + z) = 222 we obtain
4 l—tanx

— -1 s T\ _« z
y = tan tan(z+5>_z+§

Differentiating with respect to x, we

y _ 1

dz ~ 2

@ —
2y/1—22

Explanation: Put x = cos 260 ,we get

. 1+-cos 20 1—cos 26
=y =sin 1<\/ 3 —1—\/ 3 )

2 2
:>y:Sil’l1<\/2c;JS 20 + \/2521n 9)
s —1( cos26 sin 20

>y =sin ! (22 )
= y=sin' (Sin(% +20)
=y=7+20

dy

w=2
Put § = <= we get

do -1
= — =

o 4/1-%2

dy —1

(c) -1/2
Explanation: lim f(z)= lim f(z)
z—0" z—0"

TV VA U TR 25
z—0 z z—0 T2
lim v/ 1+pr—4/1—px % V1+pzt+4/1-pz -1
z—0 z VItpzt+y/T-pz 2
lim 1+pz—(1—pz) % 1 "
PR e/ 2
lim 2% x —1 -1
z—0 JTtpzt+/T-pz 2
»_ 1

2 2

.
P=3
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-2
(b) ==
fone el L
Explanation: = y = sec (256271)
1
2221

:>cosy=2xz—1

= secy =

=>y= cos™t (2x2 -1)
Put x = cos 6 ,we get
=y =cos’! (2cos? 9 - 1)
=y =cos! (cos 26)
=y=20

But 6 = cos™! x, we get
dy  dcos™' x)

= dr dzx
dy d(cos’1 m)
Y _o, 27" T

dz ) dz

=
dy -1
=

dy —2

e\ /T=22

(C) 2z

(1+a)

2
Explanation: Given that y = tan~! (T—a”)

)
Let x% = tan
= 0=tan !z2

. —1( 1+tanf
Hence, y = tan (—17 ton0
l+tanz

l1-tanz

Using tan (% + ar;) = , we obtain

o1 x _r_ g_=x ~1(2
y=tan tan(I—f—H)—Z—f—H—Z—i—tan (z?)

Differentiating with respect to x, we obtain
dy 1 2z

= X 4
dx 1+t 14zt

(b) —tan x

Explanation: Let y = sin’x and z = cos?x, then , % = 4 — SSLZCSE 4o g

Which is the required solution.

el/z
z2

(@

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 b1
Y dz - ;pz dz - zz y
d 1
Therefore, L—_L xes
d$ zz

(0 2+/1 — z2

Explanation: y = z+/1 — 22 + sin ' (z)

:>d—y:a:{ 1 (—2m)}+ 1-22+ 2=

dz P JL
&y _ 2 1

_ 2
© = i T VITE TS

=
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10.

11.

dy  —a’41-2%41

dz 1—22
dy  —2a%+2
= do — V1-z2?
dy _ _ 2
=L=2\/1-2
yZ
(© z(1-ylogz)
Explanation: Given:
$z+oo
y=z

We can write it as

= y = Xy

Taking log of both sides we obtain

log y =y log x

Differentiating with respect to x,we get
lﬂ — ﬁl + . l
Yde ~ dx ogT Yz

1 dy
:>(§—10g$>5—;

Y

dy _ y y
= de ~ =« (17y10g:c

W _

= de ~ z(l-ylogz) "

Which is the required solution.

(0 %cosec@

Explanation: x = a sec ,we get

S hsecH-tand
do

Ld 1

**dz = asecf-tanf

y = b tan 0 ,we get
d

2 —b.sec?

B _dy

= Z_z @ " A
= X —p.sec?f x

zz

Y _ bsecl
= dz ~  atan6

d b —

y cos 6
= E - sin 6

a

J cos
= % = bcosechd

dzx a
(c)a=-1,b=-1

Explanation: f(x) is continuous at x = 1

= lim f(z) = (1)
= illlg%)f(l +h)=a
(1+h)?

=lim——=a
h—0 @

= % =a
=a’=
=a==*1
Consider,
1 22 —4b
im — =a
T2 T
b%-2b=+1
fora=1

1

asec 0-tan 6
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using formulas for quadratic equation
B2 —-2b—-1=0=b=1++2
fora=-1

b2-2b=-1

b2-2b+1=0

(b-1)2=0

b=1

a=-1,b=1

COS T
(@) 3,7

Explanation: -, y = (sinz + y)'/2

28— Lsing +y) 2 L(sinz + y)
j%:%.m-(cosx—kj—z)

= Z—;’ = %y(cosm + Z—‘Z) [ (sinz + y)'/?2 = y}

dy 1 __cosx
= dx <1 2y) T2y
dy COS T 2y cos &

cdr T 2y 2y-1" 2y-1°
Which is the required solution.

(d)a°
Explanation: Given,F(x) is continuous at x = 0.

sin® az

= f(fl)) = hm;,;_m 2

2 2
= f(e) = limg o S0 x &

. 2
= f(z) =lim, o (2222) x a2
= f(x) = a2
- k=a?

@a=3,b=2%

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

LHL = linﬂl

:ca(;

s
2
1—sin?z

)y 3cos2z
cos’z  _ 1

=a= lim 3e02s 3
mﬁ(g)i 3cos“x

_ 1
=a=3

Again,

RHL = lim
w—>(§)

b(1—sin(§+h))

b(1—sinz)
+ (r—2zf

=a=lim ——
h=0 [x—2(Z+h)f

~ b lim (1—cos h)
h—0 [7r—7r—2h)2
(1—cos h)
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15.

16.

17.

18.

19.

-3
V1—z?

Explanation: Given that y = cos™ (4x3 - 3x)

(@)

Let x = cos 6
1

=60=cos 'z
Then, y = cos™* (4 cos® § — 3 cosb)
Using cos 30 = 4 cos® § — 3 cosf , we obtain
y=cos (cos30) =30=3cos 'z
Differentiating with respect to x, we obtain
dy -3
dz 142
y(y—zlogy)
@ z(z—ylog )

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

y logex = clogey
(Since log,b® = c log,b)
Differentiating with respect to x, we obtain

y By _ zdy
7 tlog.z— = i + log. y

z—ylogez dy  y—zlog.y
Y de T
dy _ yly—zlog,y)

Hence dz z(z—ylog, x)

=

—2
(1122)

(@)

2
Explanation: Given that y = sec ! ( —m2+i )
22—

2241
z2—1

= secy =

Since tan®x = sec?x - 1, thus

2
2 (2241 1 4a?
tan®y = (ggz,l) 1= 1)

ory=tan ! (7

Hence, tany = — %
— X

2z

Letz =tanf=0=tan 'z

Hence, y = tan ! (— M)
1—tan? @

Using tan 20 = —2tanf_
1—tan? 6

y = tan~!(— tan 20)
Uisng -tan x = tan(-x), we obtain
y= tan™ (tan(-20) = -20 = -2tan’! x

Differentiating with respect to x, we obtain
dy -2
dr ~— 1422
1
OF
Explanation: f(0)
1

sin” " x

£(0) =1lim =

z—0 2t tan” " x
T

f0)=57=3

we obtain

. 2¢—sin! z
= hm _—
z—0 2z+tan—1z

(d)a:loge(g),b: %,c: 1
Explanation: f(0) = lil%(l + ax)
T—

1
T

b=lim(1+ aa:)%

z—0

1—z2

)
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20.

21.

22.

y—1

a=logb:log%

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

_ z
y= log z+1

Differentiate with respect to x,

1
dy (logz+1)—zx =

de (10gac+1)2
dy _ (logz+1)—1
dz (log z+1)2

dy logz

dz (log z+1)?

@ 7
Explanation: x = a.cos’ ,we get
9 — _9acosf-sinf
do 1
= & = Tewstomd

y = b.sin0 ,we get
d .
d—z = 2bsin @ - cosf
d d
Yy _ W 4

:>§“w dz

y . —1

-— = 2bSln0‘ COSQ X —

= ?l-x 2 acos 0-sin @
Y —b

= de ~ @

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

Explanation: Given that f(x) = e ¥l

e ,x<0
=fx)=¢ 1,x=0

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

. o Y Tie—h
wl;q)lﬁf(ac)—}llg[l)f(() h)=lime, " =1

RHL:

. 1 s —h _
ml;rg1+ flz)= }Lli%f(ﬂ +h)= }ng%)e =1
And f(0)= 1
. LHL = RHL = f(0)

f(x) is continuous at x = 0.
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23.

24.

25.

26.

LHD at x =0,

. f=@)=£(0) f(0=h)—£(0)
lim ——— =lim ————
20— z—0 h—so 0-h-0
. e "=(0)
= lim =00
h—0 —h
.".LHD does not exist, so f(x) is not differentiable at x = 0
1
@ 5
PENERP — ~1 1—cos &
Explanation: Given thaty = tan™" 4/ E—
Using 1 - cos x = 2 sin® S and 1+ cosx =2 cos? 5> we obtain
2sin? <
— -1 2 _ -1 z\_ z
y = tan reo 2 = tan tan(2)— 5

Differentiating with respect to x, we

& _ 1

de ~ 2

(a) everywhere continuous but not differentiable at (2n + 1) —,n€”Z
Explanation:

Given that f(x) = |cos x|

From the graph it is evident that it is everywhere continuous but not differentiable at (2n + 1) %, nez

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

v 1 2Lo1)_
Bt ) -
-1
=Y (yn —y™ )=2ny
Again differentiating both sides we get

1 -1 Y1 1t 14
Yz(Y“—Y“)‘i‘T yr +ym® = 2ny,;
1 =Y vl o1 -t 9
=>ny2(yn—yn)+7(yn+yn)=2ny1
-1
= nyys (y"—y )+2wyf=2n2yy1

= nyyz— + 2zy? = 2n’yy;

yyz

= — +:cy1—ny
1
_ T
+my1—n Y
()
= g~ + zy; =n’y
= yp 2 +wy1:n2y

= (x*-1)yy +xy; =n’y

(d)2
Explanation: Since the given function is continuous,
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27.

28.

29.

30.

31.

- k=1lim 222 1 Cosz
z—0 T

=k=1+1=2

(9 m%y

Explanation: y = ae™® + be ™" = y; = ame™ + (—m)be ™% = yy = am?e™® + (m?)be ™®

= yo = m?(ae™ + be ™) = yp = m?y

@) 7

Explanation: -

- L
d|z| (10g|$‘) Tz

(d) continuous at x = 0

Explanation: Given f(x) = sin"!(cos x),
Checking differentiability and continuity,
LHL atx =0,

. T Ch) — T ain L _ — Tm a1 _ w11
xlg})lﬁf(x)—}lllg(l)f(o h) Illli%sm (cos(0 — h)) 1111L1(1JS1n (cos(=h))=sin""1

RHL at x =0,

lim f(x) = lim £(0 4+ h) = limsin *(cos(0 4 h)) = limsin*(cos(h)) = sin ' 1
x—0T h—0 h—0 h—0
And f(0)= T
Hence, f(x) is continuous at x =0.

LHD atx =0,
. fl@)=f0) . f(0—h)—f(0)

lim = lim ————
z—0- =0 h—0 0-h-—

sin~!(cos(0—h))— (%)

= lim =1

R0 —h
RHD at x =0,
. f@)—f0) . f(0+h)—f(0)
jﬂ§+ =0 T am e
in~" (cos(0+h))~ (5
:lim sin Cos (2):_1
h—0 h
. LHD # RHD

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

1
© 351

Explanation: Given that y = tan ™! Varye

1-\/ax

Let ./a =tan A and /x =tanB, then A=tan"!,/a and B=tan"!,/z

—1 tanA+tanB
1—tan Atan B

. tan A+tan B
Using tan (A + B) = T tndtnB’

y=tan'1tan(A+B)=A+B
=tan"',/a+tan"'/z
Differentiating with respect to x, we obtain

Hence, y = tan

we obtain

dy _ 1 1 1
de — 0+ 1+(\/§)2 X 2yx  2yx(1+x)
(d) |sec 0|

o

Explanation: z = acos® § = cos? = ()
y = asin® @ = sin® § = (%) 3

We know that
cos26 + sin0

=1
2
3

() + (B =1

ST

N

8/20



32.

33.

34.

2 2
= = w3
T3 + Y3 =a
Differentiating with respect to x,

3:13%—!—2 ;1@—
3 39 @ =
1
d_y:(g)g

dz T

Which is the required solution.

(b)n:%

mx + 1, ife <

Explanation: We have, f(z) = { is continuous at z = %

sinx +n, ifzx>
-‘-LHL:lim(mfc"‘l):}llil%[m(%—h)—i—l}: T
z —

T

ERMERSIE]

l\:|

2
and RHL = lim (sinz + n) = hlim [sin(% + h) +n]
s e
2

=limcosh+n=14+n

n—0
Since the function is continuous, we have
LHL = RHL
=m-: % +1=n+1
. _ s
Son=m- 2
(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.

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

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

[z, z2<0

f)= { z, >0
Checking differentiability and continuity,
LHL at x =0,

li =1 —h)=1lm—(0—h)=
lim f(z) = lim £(0 — h) = lim (0 — k) = 0
RHL at x =0,
wl;r(r)h flz)= }lllir(l)f(o +h)= }lllg%)(O +h)=0
And f(0)=0
Hence, f(x) is continuous at x =0.
LHD at x =0,

. f@)-f0) .. f(0—h)—f(0)

lim ———— =lim ————
x>0~  TT h—0 O—h-
i O

h—0 —h

RHD at x =0,

lim f(w)ff((]) — lim f(0+h)7f(0)
20+ z—0 h—0 0+h—0

. 0+h)—(0

zhmhﬁo—( h) ©_1
" LHD # RHD

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

9/20



35.

36.

—J;3, z<0
g(w)Z{ 3

z?, >0
Checking differentiability and continuity,
LHL at x =0,
lim g(z) =limg(0 — ) =lim—(0 — h)* =0
z—0" h—0 h—0
RHL at x =0,

. . I 3 _
ml;rs1+g(m) = }Lli]%g(o +h)= %13(1)(0 +h)’=0

And g(0)=0
Hence, g(x) is continuous at x =0.
LHD at x =0,

lim £®)=900) _ ;. 90-h)-9(0)
oo~ @0 v R -
—1im OB O

h—0 —h
RHD at x =0,

lim g(z)—g(0) lim 9(0+h)—g(0)
eoot 0 T po0 O0+h—0
— Jim &0 _

h—0 h
> LHD =RHD
.. g(x) is differentiable at x =0.
@-n-1)°y
Explanation: y = x™! log x
dy

&Y _ ) _1\X0-2 1. n-1
Tr (n-1) log x + £x

= (n- 1)x™?log X + x
=x"2[(n - 1)log x + 1]

xyl = xn-1[(n - 1)log x + 1]
n-1

n-2

=(m-1y+x
(3-2n)xy; = (3-2n) [(n- Dy +x*1

=(3n-3-2n% + 2n)y + 3x™1 - 2nx"™1] ...(1)

ji—?; =(n-1)(n-2)x"3log x + %(n - D)x™2 + (n - 2)x™3
=(@m-1)(n-2)x"3log x + (n - Hx™3 + (n - 2)x™3
=x"3[(n- 1)(n-2log x + (n- 1) + (n - 2)]

X%y, = x"(n - 1)(n - 2)log x + (2n - 3)]

= (n?-3n+2)y + 2nx™1 - 3x™1_(2)

x%yy + (3 - 2n) xy;

=(0?-3n+2)y + 2nx™1 - 3x™1 + (3n - 3- 2n? + 2n)y + 3x™ 1 - 2nx™!

(-n2 +2n- 1)y
-(n- 1%
(a) (1 +sin 2x) y;

Explanation: y = !a™

y1 = sec? x elanx

= cos? xy, = e@X

Again differentiating w.r.t. x we get

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

= cos? (x).yp =y sin2x +yq.
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(c) -1/2
Explanation: y = tan—! ( cos z )

1+sinz

1 cos? %—sin2 %
Yy = tan™ —_—
2
cos Z tsin £)
2 2
cos —=—sin =
2 2 2 2
2
cos = +sin — )
2 2

cos %75111 =
y=tan" —
cos — 2 +sin 3

= tan—

8

1- tan—
= tan~ = )

1+tan;
Yy=71—
& _ _1
dz = 2
@5+ 3

d
s opl _ v —1..\ _ 1 _ 1 -11 _ 1 s
Explanation: f'(z) = - (ztan~'z) = s +tan"'z = f'(1)=15 ttan '1=5+ ]
(®)0
1 € 1 €

Explanation: y = tan™ { 100 gg ((e/: )) } + tan (izl%)

_ 1—-2log, x _ 3+2log, x

_ 1) 208 X 1) 27208 X

= tan { 1+21log, x } + tan { 1—61log, x }

= tan’! - tan! (2loge x) + tan™! 3)+ tan™! (2 loge x)

=tan"' 1 + tan! 3)

ey _

dz2

@ (1+m )

Explanation: Given that y = cot? (%)

Letx=tanf =0 =tan 'z and using cot 'z = % —tan"lz

I —1(1-tanf
Hence, y = 9 tan <_1+tan9)

Using tan(% — x) — ltane o0 obtain

1+tanx
y=1= —tan’ltan(% —9) —I_ (g - ): I46=I+tanle
Differentiating with respect to x, we obtain
dy 1
dz = 1442

(d) not continuous at x = -2
\z+2\

— x££ -2
Explanation: Given that f(z) = { tan!(2+2)’
2,2 =-2
—(z+2)

tan*l(m+2)’w <2
= fle)={ 22 ps 9

tan~1(z+2)’

2 ,x=-2

Checking the continuity at x = -2,
LHL:

. T N —(—2—-h+2) B h _
i @)= Hm f(=2 = h) = i e s ~ i~
RHL:

. T B (=2+h+2) h .
mEIngf( ) B ]lllg(l)f( 2+ h) 1 0 tan"1(—24+h+2) - tan—1(h) =1

11/20



42.

43.

44.

45.

46.

And f(-2) =2
- LHL # RHL # {(—2)
Hence, f(x) is not continuous at x =-2.

—4z
d
@ —
. 1—g22
Explanation: We have, y = log( N EQ)
+z
dy 1 d (1-=22
= de ~  1-22 X dz \ 1422
1+a?
N dy  1ta? [(1+22)(—2z)— (1-=22)(+22)]
dz = 1-gz2 (1+m2)2
dy  (1+2%)  [-20-22%-20+247)
= — = X
dz (1-2?) (1+m2)2
W _ 1 4 1-g?
dz 1-22  dz \ 1422
1+a2
—2z[1+a?+1-2%] _4y
) (re?) | 1ol
- dy _ 1x —dz
dz (1-22)(1+22)
L4y 4z
c dz —_— 1_g4
sin?(a+y)
(b) sina .
Explanation: zsin(a+y) =siny =z = ——
XP ana . y - y - sin(a+y)
de __ sin(a+y) cos y—siny cos(a+y)
dy sin?(a+y)
_ sin(a+y-y)  sina
sin? (a+y) sin? (a+y)
dy sin? (a+y)
dz ~  sina

(d) continuous as well as differentiable for all x € R
sin(w[z—m])
4+[z]?
.".We know that 7w (x - 7 ) = n7 and sin n7 = 0
So, 4+ [z]> #0
= f(x) = 0 for all x

Thus f(x) is a constant function and continuous as well as differentiable for all x € R

Explanation: Given thatf(z) =

@0
Explanation: We have, f(z) = ?sin (), where x # 0
Since the function is continuous at x = 0, we have
£(0) = lim z%sin (%) .G
(0) = lim 2?sin(3) ..(0)
Now, —1 < sin% <1
= —z2< xzsin% < z?
= lim(—z?) < lim(z*sint) < lim(z?)
z—0 z—0 z z—0
=0< lim(acQ.sz'nl) <0
z—0 z
Therefore by squeeze principle, we have
f(0) =lim (m2sinl) =0
z—0 z

Hence, value of the function f at x=0 so that it is continuous at x=0 is 0.

@1
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47.

48.

Explanation: Here, given

= f(z) = L8z i continuous at x = 0

8 2
2sin? 2
= fla) = lim, o 2452
2 sin” 2z
= f(z) =lims0 2 4 ,
= fla) = tim. (522)
=fx)=1
Sk=1

(c) continuous on [-1, 1] and differentiable on (-1, 0) U (0, 1)

Explanation: Given that f(z) = 4/1 — /1 — 22

So, the function will be defined for those values of x for which
1-x2>0

=>x*<1

=<1

=-1<x<1

.*. Function is continuous in [-1, 1].

Now, we will check the differentiability at x = 0

LHD at x =0,
. f@)—f0) . f(0—h)—f(0)
ml;rgf z—0 }1112% 0—h—0

= lim =—00
h—0 —h

-.- LHD does not exist, so f(x) is not differentiable at x = 0
.. f(x) is not differentiable at x =0.

(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
x0<x<1
xl<x< o
log(—x),—00 <x< —1
log(—x),-1<x<0
logx,0<x<1

x| =

log x| =

logx,1 <x< o0
log(—x), —o0o <x< —1
—log(—x),-1<x<0

—logx,0<x<1
logx,1 <x< 00

| log x| =

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 fle) 1) _ lim fA=h)—f(1)
a1 @1 hoo  1-h-1
— lim log(1—h)—log 1 — 1

h—0 —h
RHD atx =1,
lim fl=)-f(1) — lim f+h)—f(1)
a1t o1 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.HDatx=-1,
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49.

50.

51.

52.

53.

lim fla)- 1) lim f(=1=h)—f(-1)
eo—1- (=1 h—o0 —1-h—(=1)
— lim log(—l—h)—log(—l): 1

h—0 B
R.H.D at x =-1,
: f@)—f(=1) 4. f(=1+h)—f(-1)
xEI,nﬁ 1 —im CDth (1)
. log(—14h)—log(—1)
=lim ——=1
h—0 h

L.HD#R.H.D

So, function is not differentiable at x =-1.

At x =0 function is not defined.

.. Function is not differential at x = 0 and +1.

(b) is equal to 0
1
Explanation: lim f(z)= lim e* =0, lim f(z)= lim z=0. lim f(z)=0
z—0~ z—0" z—0t z—0t z—0
(b)-1<x<1
Explanation: d%(cos’lx) =— \/117T ,isvalidonly if, 1 — 22 > 0, ie. ifz? < li.e. if|z| < 1
2

@ Vita?

2
Explanation: Given that y = log, (%)

o=

Differentiating with respect to x, we obtain
dy v 1+22—z

(v1+22—z)x L oz+1 | —(vVItata)x L oz-1
24/1+22 24/1+22
= X

dx 1+z2+z (\/1+z2fz)2

dy 2
Hence, = = Nivs=

(b) -1

Explanation: lim f(z)= lim f(z)
z—1" z—17T

limbz — 4 = lim4z? + 36z
z—1 rz—1

5-4=4+3b
1=4+3b
b=-1

(b) 3 xy2 +y1) ¥2

. b
Explanation: y = -
T4+4c

:>y(X2+c)=ax+b

Differentiating both sides w.r.t. x we get
y1(x*+c)+2xy=a
Again differentiating w.r.t to x we get

ya (x% +¢) + 2xy; + 2y + 2xy; = 0

= y2 (% + ©) = -(4xy; + 2y) ..(0)
Again differentiating w.r.t to x we get

y3 (x2+ ) + 2xy, + 4xy, + 4y +2y; =0

= y3 (x* + ¢) = -(6xy; + 6y1) ...(ii)
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54.

55.

56.

57.

Yo _ 2zy,+y

Y3 3ry2+3y1
= y3 (2xy; +y) = 3y2 (Xy2 +y1)

(c) is discontinuous

1.2

Explanation: Given f(z) = z* + 1+ 22 +
For x =0, x2=0

= f(x)=0

For x # 0,

X2 +1>x?

2
=0< =<1
1+x2

- lim f( )_ lim 2 z? E_2
“11%0 r 11%0 T 1422 (1+z2)2
R T 2 1 1
. .glﬁlﬁmof(ac) = ilﬁmo:z: (1 + ——v + —(sz)?

. 1. _ 1 2 1
..wlg%)f(x) ilg(l]{x (1 - ) }
1422

*.* Sum of infinite series where r =
= lim f(z) = lim ? (#)
z—0 z—0 T
. _ . 2
:>9101§%)f(m) = limz* 41
= lim f() = 1# £(0)
Tr—r

So, f(x) is discontinuous at x = 0

(a) neither differentiable nor continuous at x = 3

Explanation: Given that f(x) = |3 — x| + (3 + x), where (x) denotes the least integer greater than or equal to x.

3—z+3+3,2<x<3
fl@)=
r—3+3+4,3<x<4

9—-x,2<x<3
=f(x) =

x+4,3<x<4
Checking continuity at x =3,
Here, LHL atx =3

lim9—z=6
rz—3"

RHL atx=3
limx+4=7
x—3t

- LHL # RHL

.. f(x) is neither continuous nor differentiable at x = 3.

(b) (tan X)X . cosec? x (1 - log tan x)

Explanation: Given that y = (tan x)°°' X

Taking log both sides, we obtain

loge y = cot x X log, tan x (Since log, b® = clog, b)

Differentiating with respect to X, we obtain

d
LY — cotx x —— x sec?
Y dx tanz

d
Therefore, Y

(@) —=

1—z2

Explanation: Given that y = sin"! (3x - 4x3)

Letx =sin @

=f0=sin"lz

z — log, tanx X cosec

cosec?x (1-logetan X y) = cosec?x (1 - log, tanx) (tanx

2x = cosec®x (1 - log, tanx)

)COtX
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58.

59.

60.

Then, y = sin ™! (3 sin§ — 4sin® 0)

Using sin 30 = 3sin 6 — 4sin® 0, we get
y=sin"!(sin30) = 30 = 3sin 'z
Differentiating with respect to x, we obtain

dy 3
de

1—z2

(c) tan 6

Explanation: z = a(cosf + 0sin 6) ,we get
.odr . .

. % = a(—sinf+ sin6 + fcos )

=4 _ _1

dzr ~  afcosf

y = a(sin§ — Gcosh) ,we get

LYy .
.55 = a(cost — (cosf + 6(—sin b))

d: .
= d—z = acosf — acosf + fasin 6
d .
= —}; = afsinf
dy _ dy dg
= gx W X
y . 1
= g—m = afsin 0 x pry—
= Y —tan@
dx
1
C
© 2(1+:c2)

Explanation: Put x = tan 6 ,we get

_ 1 v/1+tan? 6—1
= y=tan <—tan0

2sin? 2
=y=tan!| —2—
y= .0 [
251n3~cosE

=y=1

6 = tan"! x ,we get
-y =
=% _1

de " 2(1+a?)

(d) f is continuous
Explanation: Given that f(x) = (x + |x|) |x|
(x—x)(—x),x<0

=f(x) = 0,x=0
(x+x)(x),x>0
0,x<0
=fx)=4¢ 0,x=0
2x2, x>0

So, we can say that f(x) is continuous for all x.

Now, checking the differentiability at x =0
Given that f(x) = (x + [x|) |x|
(x—x)(—x),x<0

= f(x) = 0,x=0
(x+x)(x),x>0
0,x<0
=>f(x)=49 0,x=0
2x2, x>0
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61.

62.

63.

64.

So, we can say that f(x) is continuous for all x.
Now, checking the differentiability at x =0

LHD at x =0,

. f(=)-f(0) . f(0—h)—f(0)
1 —_— = lim ————
wgf)l, z—0 hlgé 0—h—0
—1lim =@ —

h—0 —h
RHD at x =0,
. f(x)=f(0) _ 4. f(0+h)—£(0)
e S Tt i S v
h2—
—1im 29 i 2 — g
h—0 h—0
..LHD = RHD
So, f(x) is differentiable for all x.
LHD at x =0,

. fl@)-f0) .. f(0—h)—£(0)
lim ——— =lim ————
osg- 20 hoo 0—h—
—1im 2@

h—0 —h
RHD at x =0,
lim f@)—f0) lim f(0+h)—£(0)
20+ z—0 - h—0 0+h—0
2_
—1lim 2O 20—
hso R h—0 1
.. LHD = RHD

So, f(x) is differentiable for all x.

(©) zv® { 2J2rijgm}
Explanation: Let y = f(x) = zv®

Taking log both sides, we obtain

log.y = v/ X log, z — (1)

(Since log, b® = c log, b)

Differentiating (i) with respect to x, we obtain
1% _ /mxLilogax L

Y dx 2/x
dy 2+log,
T @YX ( NG )
dy
= - =f'(z)
o 2+log, =
=z ( 27 )
(b)-1
Explanation: d%(tan_l(cot z)) zd%(tan_l(tan(g —x))) = %(% —z)=-1
()7
Explanation: = f(z) = 22222 ¢ continuous at x = 0

3z+4tanz
T

= f(z) = ligll)

if(w):ili%% + 4tznw

= f(z) =3+ 4lim 222
z—0

= f(x)=3+4

k=7

(a) -n’x

Explanation: Here,

X =acosnt - b sinnt
Differentiating w.r.t. t, we get
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65.

66.

67.

68.

69.

9 — _an sin nt - bn cos nt

dt

Differentiating again w.r.t. t, we get
2

‘ZT: = -an® cos nt + bn? sin nt

= -n? (a cos nt - b sin nt)

= -n’x
1
d) —
( ) 2a t3
dy
. dy dt 2a 1
Explanation: e & T 2at T %
at
jﬂ_i(;)_fii_fi 1
dg2 ~ dz \t/ T @2dx 2"

(c) x* (1 + log x)
Explanation: Given ,y = f(x) = x*
Taking log both sides, we obtain

loge y = x X log x(-1) (Since log, b® = c log, b)

Differentiating (i) with respect to x, we obtain

1dy _ 1
ydm—szJrlogexxl

dy
= %
d
= %zf’(m) =x* (1 +log, x)

=y X (1+10ge$)

() e3

T
Explanation: lim (1 + %) = lim (1 + 3¢)

t—0"

T—00

—2

b) —2_

) (1+22)

Explanation: Given that y = cos ™! ( z
_ z?—1 _ 2241

= cosy = 5 orsecy = 5

Since tan? x = sec? x - 1, therefore
2 2
tan?y = (Z—H> -1

z2-1
_ 4a?
(22-1)°
Hence, tany = — 12302 ory=tan~! (—
—T
Letx = tan 0

=f0=tan 'z

— 2tan6
Hence, y = tan ! — 2222
Y 1—tan? 0
2tan6
1—tan26’
Using -tan x = tan (-x), we obtain

=20

Using tan 20 = we get

= Dtan"! x

)

Differentiating with respect to x, we obtain

ay _ 2
dr ~ 1+a2

()3

Explanation: Here,it is given that the function f(x) is continuous at x

< L.H.L=lim,__ xf(x)
2

=

[(1 + 31t)ﬂ3 =é’

us
7
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70.

71.

72.

kcos x
=lim, = Z50

s ™ .
Substltutln?, x=75 —h;
Asx — “ thenh — 0

keos(5—h)

As it is continuous which implies right hand limit equals left hand limit equals the value at that point.

- lim = k- limy,_,o S22
5 a(Ton) T
. LHL=k
S k=3
y(1-z)
© 6

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 +logey =x+y

Differentiating with respect to x, we obtain

1 14dy dy
T + Yde 1+ dz
Or

dy (y=1) _ Loz
de\ 'y ) =z

_ y(-z)
Therefore, d =D
(a) 2* (log 2)
Explanation: Given that y = 2*
Taking log both sides, we get

log. y = x log, 2 (Since log, b® = c log, b)

Differentiating with respect to x, we get
1dy dy
55—10&2 or - =log.2 xy

& oz
Hence -+ =2 log, 2

(d) 1/8
Explanation: If f(x) is continuous at x = % then

Lim fl@)=1(3)
lim 25 = f(Z) (i)

z—Z (m—2z)
2
Now lets suppose
(1 — ac) = t, then limit becomes

2

‘ lfsin(ﬂ 4) i o
1136 —2 =f (5) [from equation (i)]
1— cost

4t2

= lim [
t—0

w|=!

2 sin?

l\?|«~»~

Lim

1
=,

£ (

N|=I

Lim
4 t—0

\
wl:\

t—0 2

t
51n -
2 o 7r
L )im ] = 2
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73.

74.

75.

()72

1 1 Sln(g) f (7\')
= =lim =f(Z

8 t-0 é 2

Ty — )= 1

(d1
Explanation: y = log v/tan x
d,
Y- L w1 _gec?x
dx tanz 2 /tanz
dy _ sec’z
dz =~ 2tanz .
LR W N
dx m:g /tanf 2x1
@0

Explanation: Since, f is continuous at x =

sin(cos —cos z)
(r—2z}

sin(cos £ —cos z)

o f(F) = lim
CB*};

ie. k= lim

z%% (”_21')2
Letx = % -h,
~ k= lim sin(cos(gfh)fcos(gfh)
2
h—=0 (w—2(§—h))
. sin(sin h)—sin h
=lim ——————
h—0 4h?
. . _ @ oz
Using sin x =X - TR
.3 . 5
(sin hfsl;—|h+m;—'h....)fsin h
= k=lim ' '
h—0 4h?
.3 5
. —sin’h h
=lim (i?—i— &2)
h—0 \ 3!x4h 5% 4h
=0

. lin71r f(x)=0=k
z— =
2
=k=0

(c) a function of y only
Explanation: y = ax? + bx + ¢
Z_y =2ar+b

L

2
y* 55 = 2ay’ = A function of y only

s
2
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