NCERT Exemplar Solutions Class 12 Mathematics
Chapter 5: Continuity and Differentiability

Exercise 5.3 Page No: 107

Short Answer (S.A.)
1. Examine the continuity of the function f (x) =x3+2x?-latx=1
Solution:

We know that, y = f(x) will be continuous at x = a if,
I'm_1 f(x) = Iim_ f(x)= lim f(x)
Given: flo=x’+2* -1
_I'Lnll F(x)= Iiim1[l +h]: + 2(1 +:‘:'}1 -1 =1+2=1=2

in—al

lim f(x)=(1)"+ 2(1)* - 1

=1+2-1=2
im ()= im(1+ 8 +2(1+ k) —1
X1 A

=1+2-1=2

lin]u f(x)= Iin*ﬁ flx)= Im:_ flx)y=2.
Thus, f(x) is continuous at x = 1.

Find which of the functions in Exercises 2 to 10 is continuous or discontinuous at the indicated
points:

” 3x+5. 1if x=22
=
5 St i ifx<g?

. atx=2

Solution:

Checking the continuity of the given function, we have
lim_f(x)=23v+5
T = lim3(2+h+5=11

o 1)

lim f(x) =3x+5=3(2)+5=11
lim fix) = = I|_='_n?1:2-n)-’

= lim (2)* +1* —dh=(2)* =4
Now, since lim f(v) = lim f(x)# lim f(x)

Thus, f(x) is diséontinuous atx = 2.

l—-cos2x

£ (x) ) ;i x#0
x)= x

LA

if x=0

3 atx=0

Solution:
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Checking the right hand and left hand limits of the given function, we have

lim f(x) = 1-cosex -C(zszl
vl .‘4
. 1=cos2(0-h) . 1=cos(-2h)
-~ lim . = lim— =
=0 (0 =h)* =0 -
~ 1=cos2h
= lim————
fi=3D I~
= lim 2 sm“ i [ | - cos @ =2sin’ 9]
h=0 he 2
. 2sinh sinh sin v
= lim =L e gwd  |lim IR 1
-0 h h =0 X
) 1—cos 2x
lim f(x) = ———
x =) X
o 1=cos 2(0 +h)  1-=cos2h
= lin 3 = lim————-
h—0 (() + h)" k=0 -
sin? 2sinh sinh
s L ; =91 =2
=0 ],2 h h
lim f(x) =5

=0
As lim f(x) = hm_ f(x)# lim f(x)
x—0 x—=0 x—Q

Therefore, the given function f(x) is discontinuous at x = 0.

2x*-3x-2
, 2 ifx#2
le x=-2
4. %, ifx=2 arx=2
Solution:
The given fuention at 1 = 0 can be rewritten as,
L 2% -3x-2
flx) = 2
- 2y —dx 4 x -2 _(x-2)+1(x-2)
) Yy =2 B x=2
2x+1}{(x -2
] S T
Now, G
lim f(x) =2x+1
o = im22-h)+1 =4+1=5
lil't:u_ flx) =2x+1

X —

lim2(2+h)+1 =d4+1=5
=¥
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ii|11 flx) =5

As Iiu;: flx) = 1uli-t_'ul fix)= xli-l:nﬁ_ f(x) =

Thus, f(x) is continuous at x = 2.

—_. i
J(x)=92(x—

5 0, if x=4

Solution:

Checking the right hand and left hand limits for the given function, we have

llm F(x) = _[‘_“4[_ for \'-:4,['\'_4’:_(‘1 _4)

2x—4) for v>4,|x -4 =(x-4)
[_11-4] lin “ ]

_!T}2[4—Iz~4] Ja- ]'—Zh 2

I -4-| [4+h—4] ]
SO = g “baash—4] "2

I1m flx)=10

Inn ()% hm f(x)# lim f(x)

N4 x=4

Thus, f(X) is dlscontlnuous atx =4.

i 1
x|Ccos —.
f(x)= %
6. 0. if x=0
Solution:

if x#0
atx=0

Checking the right hand and left hand limits for the given function, we have
I
lim f(x) = x| cos "

1 1

llm 0- h LOH =% R

fim 0 = | cos 5 = Jimh cos ¢

1 .

=0 s cos — oscillate between - 1 and l]
A

1
lim f(x) = [x] cos =

x—0
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= lim |U + JrI COs — £ = lim h.cos 3 =)
b= (” + .'1} Jr=3 00 i

h’ms flx) =0
]in}I f(x) = |i111] f{(x)=lim f{x)=0
x— x—{l"" x—+0"

Thus, the given function f(x) is continuous at x = 0.

|x—a|sin

Fx)= x—a
0, if x=a

L if x#0

7

. atx=a
Solution:

Checking the right hand and left hand limits for the given function, we have

lim f(x)=|x—asin

x—0 X—a
= lim |a - it - a}.sin - Nii oo
h—=0 a=h-qa =0 —hi
; " . ;
= lim=Jr.sin — [ sin (= 0)=-sin 0]
=0 h

= 0 < fa number oscillating between - 1 and 1]
=]

linmy £Lr) = I.l' — .:r| sin
r—at X-a

: . . ]
= lim |a + It = q].sin = lim fr.sin —
A= g+h—-ag Hh=0 h

= 1 = fa number oscillating between -1 and 1]

lim f(x) =0

I‘;Eow. as
Iin‘f_ f(x) = lim f(x)=lim f(x)=0

Thus, the given function f(x) is continuous at x = 0.

1
=

£(x) = c T if x#0

1+ e&*

8 0, ifx=D

. atx=0
Solution:

Checking the right hand and left hand limits for the given function, we have
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1/x
- - [:l
t'I!]-TII Hl) : 1 +!'] i
1
0o-n 1k
= lim = lim
J||.I_.|_'| o i;l.!:lg_i 1+ 1fh
1+¢" 7 ] :
= lim————— = lim——=
rE'_'th,l.n (I - [,—14.] it —1 e —1
1 1
= _—:_] ,"“_”
-1 0-1 [ e"=0]
It
Jim f() = 7
1
. L+ ) L,l.rf
= lim — = lim——
fr=a — =071 4 ¢
-I+c.|+.|]
= it —0p T lim ——
IT—-LHE ! 'l:.l'i'f } JI—H.:'{!' +]
: 1 T =0
e T4l 041 le™=0]
lim f(x) =0
=D
Now, as
lim f(a) = lin X lim f(x
Jim fay# lim flx)= lim f(x)
Thus, f(x) is discontinuous at x = 0.
?
x .
T fo0sx=sl
f(x)=4 7
2 < IR
Dz —3.\?+:1z_f lex<?
2 ' - atx=1

Solution:

Checking the right hand and left hand limits for the given function, we have

(1—#}321

¥
lim f(x) = — = lim
x—=] 2 k=0 2 2

TR Al
mia) =5 =5 =3
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3 3 3 1

1 -) ) . =
' )= 2¢ =3 4==2D° =N #==2=34==—
,'1.'.‘?--”‘} \ k> 2(1) m+2 2 ik

Now. as
lim f(x) = lim f(x)=lim f(x)= =
1" N x—] 2
Thus, the given function f(x) is continuous at x = 1.

10.f(X)=|x|+|x-1]atx=1
Solution:

Checking the right hand and left hand limits for the given function, we have

Jim f(x) = |y +lx=1 = lim[i=H+1 - h -1

H=0l+[1-0-1 =1+0=1
lim f(x) = [y +‘1 - l|
= Wm[1+h+[1+h-1 =1+0=1

Iiml_!'{,r) = |x] +‘.‘I.' -1[ =l + |1 -1 =1+0=1

.Now, as

lim f(x) = |i1'|} flx)= I_imt_,"[.r)
Thus, f(x) is continuous at x = 1.

Find the value of k in each of the Exercises 11 to 14 so that the function f is continuous at the
indicated point:
76 {3,«{—3, if x<5

X )=
2k if x>5
11 ZTRT x> §

Solution:

at x=5

Finding the left hand and right hand limits for the given function, we have
lim f(x) = 3xv -8
o = lim3(5-h)-8=15-8=7
lim f(x) = 24
=
As the function is continuous at x = 5
lim f(x) = lim f(x)
So,
7 =2k

k=7/2=35
Therefore, the value of k is 3.5
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2_‘{-{—2_16 f ;tz
— =y e
f(x)=4 4 =16 it x=72

12, 2 - &=

Solution:

The given function f(x) can be rewritten as,
27+2 _16 27927 -16 Y2F -4)
X) = = xy2 27 or ¥
=536 " @r-@r @ -z +9)

fx) =

2% +4
i Al Tii% 4 _4_4_4_1
11_?; f(l} = ;:ILHEE'“ + 4 _2.‘. +_1‘_474 T8 2
!_irrL flx) =k
As the function is continuous at \ = 2.
T (i X
~ lim flgr= im f(x)
So, k=%
Therefore, the value of k is %2
J1+ ke — (fl—kr
L N if —1sx<0
5
2=+
f(x) i o
: Jif 0€ %<1
13. o
Solution:

Finding the left hand and right hand limits for the given function, we have
1 +ky — J1 -k
lim f(x) = J J

1T =) R
im VIR =Tk v k+ |-k
=30 Y \J/l + by o+ J.! =
lim _(A+k)-(1-k)
= [,j‘l +hy+ 1 - };-.1_:|
y ‘I"|'_|i|,',‘[—1,.|..I||;.I-.|Il
= lim

=0 x| Tk + -kt |
2kx

= lim

=0 x| fT+h+ f1-ka |
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_ 2k
lim
x—0 \/] +ky + Jl - kx
= lim =
=0 1+ k(0= h) + J1- k(0 - h)
oA 2k,
i+l 2
. 2v+1  2(0)+1 1
lim f(x)= - ==
1-]21!'f(‘) +=1 0-=1 =71

As the function is continuous at x = (),
“ lim f(x) = lim f(x)
X-=0" Y0
k=-1

Therefore, the value of k is -1

]—Cf:s.fs:r, if x20
xsin x
flx)= 11 . atx =120
— .if x=0
14, 2

Solution:

Finding the left hand and right hand limits for the given function, we have

lim VS 1—c.os kx
x=0" xsinx
= = 1—cos (=kl
- i) cosk(0-h) _ COf( 0]
=00 =) sin(0-h) 0 =lsin(=h)
lin 1 - cos kh wsin(=0)=-sinf
= lim——
h=0 hsinh cos(—=0)=cos 0
2 sin’ A;l
= lim—=
h=0 Jrsinh
2 sin i sin i
= fim— 23 3
21’,—)(?‘ kh 2 kh 2 i sinhl
h —» = i. N
2 2 I
sinlt
: lim =land
= gy Ly el
h . sinkh
. lim =1
k- ki—0  kh
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1
2
But, as the function is continuous we have
_Iinj: Flx) = E_ilj?‘_f(_rj
So. % = ;“
=1 = k=2%1

Therefore, the value of kis £ 1

lim f(x) =

15. Prove that the function f defined by

X
= x#0
f (x): ‘Ji| +2x°
k ) #=l)
remains discontinuous at x = 0, regardless the choice of k.

Solution:

Finding the left hand and right hand limit for the given function, we have
: 0=/

lim f(x) = L < lim — ;

x—( ]\l + 2x° i ’“IU —h|+2(0 - h)

lim .
i 0); #2015 k=0 k(1 + 2h)

—A o |
= lim = =
h—»01+2h 1+2(0)
; 0+h

;’z lim - : >
l-“! + 2 0 1() + hl + 2(() + /I)"

~llm‘ f(x)

]

2 f1 ; 1
lim — = lim —=]
=0 h+2h* k=0 N(1+2h) 1+0

lim f(x) # lim f(x)
Now, as the left hand limit and the right hand limit are not equal and the value of both the limits are a

constant.
Hence, regardless the choice of k, the given function remains discontinuous at x = 0.

16. Find the values of a and b such that the function f defined by

f_; i b

X =

f(x)=qa+b ifx=4
|“_j b P es4
=
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is a continuous function at x = 4.
Solution:

Finding the left hand and right hand limit for the given function, we have
x—4
ll_]Tl ,{[‘L:l = m‘f‘ ]

. 4-h-4 Y
= lim—+a=Ilim—+a=-1+a
'i—--'|4—11-+} b=l
hnyfh) i+ b
o -4
lim f(x) = ——+b
L e
4+h-4
= lim L—«Hﬂ = lim ﬂ +b=1+0b
H—0 |4+ b — 4 =0 h

As the function is continuous at x = 4.
im f(x) = lim f(x) = lim f(x)
x—d x4

|
X—*4

So, -l+a=a+b=1+b
-l+a=a+bandl+b=a+b
We get, b=-1 andl+-l=a+-1=a=1

Therefore, the value ofa=1and b =-1

17. Given the function f (x) = 1/(x + 2) . Find the points of discontinuity of the composite function

y =f(f (x)).
Solution:
Given,
fix) = .
. _ 1 _ 1 _x+2
LA 012 | -9 1+2v+4 2y 45
¥4 x+2
RG] =
o 2y +5

Now, the function will not be defined and continuous where
2X+5=0=>x=-5/2
Therefore, x = -5/2 is the point of discontinuity.

1

x=1"

. where =

18. Find all points of discontinuity of the function  /(7)=—
Solution: I~ +1-2
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n

Given, f(l)

42
= ft)= —3 1 i [puttingt - L]
5 + ‘2 x-1
(x=17 (x=1)
- 1 -1y
1+x-1-2(x-17% x-2x*-2+4x
(x =1y’
_G-n @1y
T =0yt 45y —2 ~(2x* -5x+2)
_ (x = 1)° _ (x=1)?
~[2x*-4x-x+2] —l[2x(x=2)-1(x~-2)]
(x-1°  (x-1)

-(x=2)(2x-1) (2-x)(2x-1)
Now,
if f(t) is discontinuous, then2 —x=0=>x=2
And,2x-1=0=>x=%
Therefore, the required points of discontinuity for the given function are 2 and Y.

19. Show that the function f (x) = |sin X + cos X| is continuous at x = p. Examine the differentiability
of f, where f is defined by
Solution:

Given,

f(x) =|sinx+ cos x| atx =m

Now, put g(x) = sin X + cos x and h(x) = |x|

Hence, h[g(x)] = h(sin X + cos X) = |sin X + cos X|

Now,

g(x) =sin x + cos x is a continuous function since sin x and cos x are two continuous functions at x = .
We know that, every modulus function is a common function is a continuous function everywhere.
Therefore, f(x) = |sin x + cos x| is continuous function at X = x.

S = V1w, if 280<3

20. atx =2.

Solution:

We know that, a function f is differentiable at a point ‘a’ in its domain if
Lf(c) = Rf’(c)
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f(a=h)- f(a)

where Lf(c) = Ilinl' : and
(a4 ) —
Rf!(c) - Iin? fla+h)— f(a)
=0 /
™ _ x[x],if0<x<2 5
m'“f“__’z":"]‘ (=T, gEiey ¥
(2-h)— fF(2 2-M2-h]-(2-1)2
hi=0 -l =0 _—
2—-h).1- o [2=H]=
i 22012 [[2-n=1]
h—0 —h
- Iimz_h_2 =1
fi=a 0 _ - '
R_f?t‘:l’ lim r(2+h}_H2]
fi=0) I
- lim (2+h-1)(2+ ) -(2-1).2
=0 ]
- lim (I+h)2+h)-2 lim2+l'z+2!1r+h -2
=D ,i]' li=(d h
2 3+
o 3h+h y o (3 + i) _3
i) f f1—20) Iy

Lf(2) = Rf'(2)
Therefore, f(x) is not differentiable at x = 2.

.3
x?sin= Jif x#0

21. = ¥
s@=1 P

atx=0.
Solution:

Given,

1) = 17 sin _T,IEJ.?EU -
0, ifx=0
For differentiability we know that:
LF(c) = Rf"(e)
f(O=Ir) = f(0)

-h

= LF(0) = lim
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2 I . 1
0-h)?s T (_ ]
( 1)“ sin 0—h) h* .sin P

= |im s
h—0 -h -

|
= J1.sin (-] = ()x[— lSsin(l)s l]
h h

= ()
o Y -
(0 + ) - F(0) k) -““‘[m nj'“
RF(0) = lim f( J *Jllm I
i< ) 1 1=+ 1

2 . (1

" sin p 1
lim ————Z = lim h.sin (—)
h—0 h h— h

()x[-lSsin(l)S l] =)
i

Hence, Lf(0) = RF'(0) =0
Therefore, f(x) is differentiable at x =0

I

I < 2

22 f(x}= {S—x ,{’f B

atx=2

Solution:

We know that, f(x) is differentiable at x = 2 if
Lf'(2)= RF{(2)

g f(2- - f(2)
_" -
it T _
Lf(2) Jm i
1+ — - 2 - —a —f
~1im“ 2-Hh) (1+..}=“m3 h '+=_l=|
] —h h=0 =M - h
2+ hy— Fl2
RF(2)- lim L2 ”!] /)
k=0 i
[5-(2+m)]-(1+2)  3-h-3
= lim = lim
k=D I3 h=0) h
. S8
I B

So, Lf(2) = RfF(2)
Thus, f(x) is not differentiable at x = 2.

23. Show that f (x) = |x — 5| is continuous but not differentiable at x = 5.
Solution:
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Given, f{x) = [x 5|
. [~(x=5)ifx-5<0orx<5
- fx) = | x-35ifx=5>00rx>5
For continuity at x =5
LH.L. lim f(x) =-(x-5)

e = lim (5~ -5) = lim h=0

RHL. lim f(x) = x-5

= lim(5+h-=5)=limh=0

| ] h=s(
L.H.L. = RH.L.
So, f(x) is continuous at 1 = 5.
Now, for differentiability
f(5=h) = f(5)
—h
~(5-h-5)—(5-5) h

= lim = lim —=-1
Jr=s. 0 —h h—0 —

i £+ 1) - £(5)

=0 fi

—5)~(5-5 =0
lim SR - ©1 5) = lim :
=0 h -0 h
Thus. LF(5) = RF(H)
Therefore, f(X) is not differentiable at x = 5.

Lf'(5) = lim

RF(5)

]

24. A function f : R — R satisfies the equation f (x +y) =f (x) f (y) for all X,y eR, f (x) # 0.

Suppose that the function is differentiable at x = 0 and f ' (0) = 2. Prove that f’(x) = 2 f (x).
Solution:

Given,
f: R — R satisfies the equation f (x +y) =f (x) f (y) forall x,y eR, f (x) #0
Let us take any point x = 0 at which the function f(x) is differentiable.
A0 +m)— F(0)
hi
0). f(h) = F(0
2= lim F(0). f(I) - f(0)

- h

So, f'(0)= lim

[+ F(0) = f()] 1)

| ==

O f(in)-1]
fi

flx + ) = f(x)
h

= 2= lim
[j ==}

Now, f'(x) = Jii_m‘ -

= lim _,f'(xl._.l"(iz)—,f(.r} [ flx+y)= Fx).f(1)]

I —= i I
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= lir
=0 ]

Therefore, f’(x) = 2f(x).

im w = 2f(x) from eqn. (7)

Differentiate each of the following w.r.t. x (Exercises 25 to 43) :
-—JCGSEI

25. =
Solution:

Lot y = 20
Taking log on both sides, we get

X

log y = log 2" = log y = cos’x . log 2

Now,
Ditterentiating both sides wirt. x
?_f%— = log 2.%4:{)5’ h
1 di [
!_f% =log 2 [2 Cos 1% cos .1}
1 dy
—.—= = log:2 (—sin x
Y 2 2 [2 cos x(—sin x))
1 dy ;
—.—— = log 2.(— sin 2%
B g o e 2
T =—y.log 2sin 2
ey 2
Thus, 5o = =2 *(log2 sin 21)
8"
8
26.
Solution:
Lety = >3
¥=

1%
Taking, log, on both sides, we gel log iy = log —
2 - J_N‘

= logy =log 8 -log1* = logy=xlog8-8logx
Differentiating both sides w.r.t. x

; 8

1ody log 8.1 g Ilj|:iug3——]
y dx X dx A

! g* :

Thus, dy _ — {mg [ ﬁ]

dx X X
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. log (xh}xz +a]

Solution:

Let y= log, (.1'+ ﬂ'.\'z 4 n]

Differentiating both sides w.r.t. x

ey d 5
- = —Ilo (_1'+ Jas + '1)
dx  da 8 f
= —l—i{H- Ja2 +£r)
x4+ xd+aq @y
= ; 1+ ) xi{.i'z +.-:r]]
x+yfxi+al NP +a ™

e | .

1

. 2
1'+\JI£+H | 2Vx +a ]

1 _, X }

= 1l +

x+,}1‘2+a i V+a
| _r,,ix'2+n+.1- (AY
r+J.1:"+a-,k ¥ +a Jx°

X +4a

s log [lﬂg(logxsj]

Solution:

Let, ¥ = log[log (log 1))
Differentiating both sides w.rt. 1
dy

i.'f 5
e E]“b”“ﬁ (log x™)]

= éxilnr[lcr )
log (log x7)  da R

- I — : —xX—log x
log (log x7)  log(x”) dx =
1 1 1l d s

) log (log x7) log(x™) x° duv’


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

NCERT Exemplar Solutions Class 12 Mathematics
Chapter 5: Continuity and Differentiability

I 1 ]_,;
= — — e b

log (log x7) log(x”) =
5

1 log (x7) Jlog (log )

Thus, f{'f_ 3

dv  xlog(x7).log (log 1™)’

29 sin x+cos‘1sf;

Solution:

Let ¥ = sinJx + cos® Vx
Differentiating both sides worl. x

d d
d—f = = [II'II]-F—[L‘U:- )

= CGSJJ_'-t—i‘[J.T]+Zmr:v'r.\'.d—i(ms-\r’{]

= COS 1.2};+2cm\f—[ qu_] J{
. -Q—l-r—s-.ms\f._‘h2c05 J.‘L_‘.sinﬁ.?

TR N 1
s A sin2Vx
NN

Thus. d_y cos sfi- B sin 24/v -
v 24y 2x

30. sin" (ax? + bx + ¢)

Solution:

Let y = sin" (ax* + bx +¢)
Differentiating both sides w.r.t. a
dy

= = i sin”(m'2 +bx +¢)
dy  dx

. y d
= n.sin (ax® + by + O sin{ax® + by + ¢)
=

. 1 3 ‘1 -
n.sin”~ Y(ax? + by + ¢).cos(ax® + by + ¢). e (ax=+ bx +¢)
dx

I

nsin® ax® + bx + ¢).cos(ax® + by + ¢).(2ax + b)

Thus, %ﬁ = n(2ax + b).sin® ax®+ by + ¢).cos(mx’ + by + ¢)
dx
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31 cos(tan x+l)

Solution:

Let y = ma(lan J.Wi}
Differentiating both sides w.r.t. x
dy d

- =
- Hma{tandu]}

= —Sin (tan Vx +1).;—i[lan va+1)
i\
= =3$in (tan Jx -|-1)..~S4av:?3 Jrx+1 di{ Jr+1
v

= —sin[tnn«f.rﬂ}.sec: Jr+1. N

1
20 +1
Thus. ﬂ _ 1

= sin (tanJx +1).sec® Yy +1
A TS { )-s

32. sin x2 + sin? X + sin? (x?)
Solution:

Let y = sina® +sin?y + sin®(x?)
Differentiating, bothsides wirt. x,

1 - { 3 LR N
%= ﬁ-lsin(l"jwa—igin‘ J'+%Sll‘-'{1")

3 f - )
= C0S .rz-%(.\‘zj +2sin .1-.%(:-:#: X))+ 2sin(x”) ism(r]

3 r . 3 d 2
= 08 127 4+ 2 sin x.cos X+ 2 sin 1-.cos _1-3.3{.1. )
4 . P G .
= 27,005 1 + sin 2v + 2 sin x*.cos 1°.2x

dh . .
Thus, i{- = 27,008 X° +sin 2y + 23 sin 2x°

33. sin'l[ : ]
x+1

Solution:
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= 1
Let y= sin I(\/m]

Differentiating both sides w.r.t. x

a1\ 1
de  dx Jr+1) [ 1 ]-’ dvl Ju+1
| —

I °1 -39 d
—_— (V1) —(r+ 1
Ix+1-1 2( ) d.\'( )

X+ 1

Jy+1 —1( 1 ¥2 1
Rl . B 2 N
Jx 2

-1 Jx+1 1 1
2 & e 2Vx(x+1)

Thus, .d_". - __‘_l__
Ay 2Jx(x+1)

34. (sin x)cos X
Solution:

Let y = (sin x)**
Taking log on both sidles,
log y = log (sin x)* "
= log y = cos x.log (sin x) [ log x¥ =t log x]
Differentiating both sides warl. x,
ig% = -&}—ms 1.log (sin x)
1 dy
y dx

1 dy

€os 1‘1 log (sin x) -+ log (sin x). 4 Cos X
dx dx

.  R— go cvie i
_'d.r msl.sm_“.mﬁm1}+Iog(5zn.1).[ sin X)

1
v
1 dy
y d

cot 1. cos v —sin x . log (sin 1)

il’i
dx

i [cot x.cos 1 — sin x.log (sin x)]
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CUSE.T
s, 2L _ (in xr“*“‘[_—
dx sin X

- sin x_log (sin -1)}

35. sin™ x . cos" x
Solution:

Let y =sin"x.cos" x
Differentiating both sides w.r.t. 1

Z_'\/ - ;—\(sin'” x.cos” v)

: d : d: .
= sin™ x.—(cos"” x) + cos” x.— sin™ x
dx dx

. =i..a - ey
= sin” x.n.cos" l.\'T(C()s x)+ cos” x.m.sin”™ T x

dy
d, .
—(sin \)
dy
= psin™X60s" " 1.(- sin x) + nr.cos” x.sin” ! x.cos x

v+ nrcos” T x.sin™ fa

< m " sin x COS X
= §in" X.COS" X|=n + Nl.—
Cos X sin x

= —msin™ * ' x.cos" '

di
Thus. d—/ = i x.Co8" .\'[—n tan x + m.cot .1']
A\

36. (x +1)2+ (x +2)3 + (x + 3)*
Solution:

Let y = (X 1+ 2)%(x + 3)°
Taking log on both sides,
log y = log [(x+1)°.(x+2)" (x+3)"]
log i = log (x + 1) + log (x + 2)" + log (x + 3)*
[ log xy =log v + log y]
=logy=2log{x+1}+3log (x+2)+4log (x+3)
[ log x" =y log x]
Differentiating, both sides wirt. v,
1 dy
g

2.%Iug(1 +1)+ 3.%]05(,1' + 2} + 4% log(x + 3)

lff.'{ 2. 1 +3. 1 + 4. L
i dx r+1 x+2 v+3

"'f_yzu 2 + 3 + 2
dr  T|x+1 x+2 x+3
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dy s s iR v aaxdl W 3 =+
3 o (a+D)(x+2) (v +3 -
= dy ( A A ) x+1 x+2 x+3

Now, }

= (x + 1)%(x + 2)%(x + 3)°

20 +2)(x+3)+3(x+D(x+3)+ Hx+ 1) (v +2)
(x+1)(x+2)(x +3)

= (v D+ 220+ 32+ 100 + 12+ 3 + 120 + 9
+ 417+ 12x +8)
= (v+ D+ 2)%(x + 3)7(92° + 34v + 29)

Thus, ‘—:li = (v + 1) +2)%(x + 3)Y (927 + 341 + 29)
dx

4 sinx+cosx | —m T
BO8 |/ b
37.

s 4 4
Solution:
Im”:ms_,'sinx+ccs:r]
= 1 }
= cos | —=sin ¥ +—=cosa
K, 2
H B RE P [n ]]
cos '|sin—sinX+c0s—.cosXx |=C05 "| COS|—=21
| e 4 } [ 4
T . S
i = e
- <]
Differentiating both sides w.r.t.
Thus. E!i -
- dh

1| fl—cosx b4 i
tan ——Cxa—
l+cosx 4 4

38.

Solution:

[ 1 -cosx -
Let iy = tan™!
% 1+ cosx

I_ 2 sin® 1/2 -1 -cos v =2sin’ 1/2
1+ cos x =2 cos® x/2

2 cos” a2
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_y| sinx/2
= tan™! - tan~'| tan =
cos /2 2

4
Thus, /= 5
Differentiating both sides w.r.t. x
1 1 1
d_-l"lr = —i(‘f} = 1=—
dx 2dx 2 2
Hence, dy _ 1
dy 2
i n n
tan  (secx+tanx).— —< X<—
39. 2
Solution:

Let i = tan '(secx + tan 1)
Differentiating both sideésav.r.t. x

di d "
i S — [tan™'(sec x + tan 1)]
dy oy
1 d
= =.—(sec X + tan x)
T+ (sec + tan x)° du
. ( t 2 X)
= 3 (secxtan .y +sec x
14 sec” x +tan® x + 2 sec x tan x :
1 “
= .secx{tan v +seca
(1+ tan”® x) + sec” 1 + 2 sec x tan 2 )
1
= 3 = CSeC y(tan x4 sec y)
sec™ v+sec” Y+2secytany
1
= ; .secx (tan x + sec x)
2secx+2secxtanx
1 1
- .sec X (kan x + sec y) = —
2 sec v (sec v+ tan x) 2
dy 1
Thus, —— =%
oy 2
_1| acosx—hsinx T n a
tan _ , ——<x<—and—tanx > —1
bcosx+asinx 2 2 b

40.
Solution:
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Let y = tan™'

¥ = tan”

iy = tan~!

(

L

acosxy—hbsinx
bcosx+asiny

aeosy  bsiny

becosy beosa

beosxy asina

+
beosxy breosx

E — tan x

a
1+ tan
b

1
y = tan™! ;— - tan~ (tan x)
1

[ tan™! { :: Y ]: tan 'y —tan™’ y}
Xl

-1 A _
= y = tan E—.'L

NCERT Exemplar Solutions Class 12 Mathematics
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Differentiating both sides with respect to x
dy  d [ -1 a) d
ri!:( )

dx  dx
Thus. ‘i.“
dx

sec # {]{xa‘_i
41 45 =3x | \rE

b

= 1

Solution:
- 1
Let y = sec 3
4y — 3x
Putx=cos® ..0=cos '

=y Y = Sec

-1
Y =5ec

cos 36

i)

L-lcosze -3 cos 0

1

¥ =sec ' (sec30) = y=30

¥ = 3 cos

| \

Différcntialmg both sides w.r.l. x

) [+ cos 30 =4 cos'8 - 3 cos 6]


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

NCERT Exemplar Solutions Class 12 Mathematics
Chapter 5: Continuity and Differentiability

o 3a x—x 1%, 1
42 a’ —3ax’ \ﬁ a ﬁ
Solution:

| Bate=3?
Let y = tan” | 5———
: a = da

Puty=atan® ..08= I‘zm"l
f

i _;{:m: atan B -a’ tan” B]
iy = lan

3 ] )
a =3na tan” B

_,[341"l tan 8 —a tan’ H]
iy = tan

a’ -3a tan’ 0

-, ]{Mnnﬁ—mn‘n‘ ﬂ]

1-3tan?@

¥ = tan”"[tan 39] s tan 30 =

3 tan@ -tan” 8
1-3tan’@ ]
= y=230 == 3tan"§

Differentiating both sides w.rt. x

d_-l" = 3.i(tan'} i]

dx d a.
= ! : i[.‘,] -5, & l - 13” "
X dy \a a +x- a & +x-
]+_T
22
3a
i, B i

3 p
dx +x°

ta

il a

1437 +4Jl1-x

T Pl T G NS N
I+ —4J1—x"

43.

Solution:
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1422 4 1=2?
Let y = tan™' J "5 J =
_‘j'l +x* - JI - a°

Putting 1" =cos28 .. 8= %cm“,tz

— J1+¢0s 20 + f1-cos 20
= 1
o 1+ ¢cos 20 — /1 - cos 20

- J2 cos’ 8 + /2 sin’ 0
\,l'|2 cos’ 0 - JE sin® 6

y=
il V2 cosB+J2 sinB
= a1y
y J2 cos8 -2 sin®
_1| cosO+sind
jf e 1N | ————
* cos 0 —-sing
'cos’d+_sinﬂ
_ tan™! cosf  cosH
Y= 1 cos8 sinB
| cosB  cosB
_,'1+tanB
= ln .
y | 1~tan ©
tanfé-tanﬁ
= tan~ ! 4 &
1-tan —.tan 8
| an‘:1 an
[ I
= tan™'| Iz [—- e)
y = tan - an 4+ ]
L 0 L : cos™ ' x?
= — =—+—C08 ]
= 4+ =5 Wi
Differentiating both sides w.rt. x
dy d(m} 1d 1.3
— T | d —— = = _'L“
dx m-[J B O )
0 1 -1 d ( " -1.2x X
=0+—x —(x%) = = —
1,!‘1—.1." dx 2,,’1—.1‘" 1—x1
dy X
Thig,. = =—

N

Find dy/dx of each of the functions expressed in parametric form in Exercises from 44 to 48.
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N 1 1
=t+ -, y=t——
44, * 77 t
Solution:

Given,

x=t+1lt,y=t-1it
Differentiating both the parametric functions w.r.t 6
ﬁ = 1_ _]’_' d—y- = ]+_].,.
dt t= dt i
dy 1+ ]1 2
dy ) dt _ t? =f +1
Ay dx 1— 1 2
dt 2

Thus, ﬂ'l o i:"'_]
dx -1

¥ = eﬂ[ﬂ"'%} J’=€_E(ﬁ-% ]
45, :

Solution:

Given,

N o (B*ﬂé). e C’O[O-—%)

Differentiating both the parametric functions w.r.t. 0.
dx 0 ( 1 ) ( 1 ] 0
—_—=¢|T= +|0+=|.c
o e 0

dx 1.4,[1__]:+e+_;_]=(,0[__9"—l+9' +9]

o 6’ 6°
@ +07 -1
o°
-0 1')
s
g9 ( 0
dy = ("0['l+l’]+(9—l].(—c-o)
(0 02) L O
2 2
a ¢’-°(]+—]—,——9~«»1J=¢'—0[9—T—]——,—q—+9
do 0° 0 8°

(=01 +0% +04+1)
¢ <
e—
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-8
e .
dy  dy/d@ [ 0°

dv  dv/de {_“[37‘4.93.;.3-]]
BE

(]
b

Thl]_S__ ﬂ - {,‘EB _Bﬁ + B: + B +1
dx 0% +6° +6-1 )

46. x = 3c0s0 — 2c0s°0, y = 3sind — 2sin0.
Solution:

Given, x = 3c0s0 — 2c0s°0, y = 3sind — 2sin%0.
Differentiating both the parametric functions w.r.t. 6

j—'; = —35inﬂ~6m539.%{ms )
= ~3sin0-6cos* 0. (- sin 0)
= _3s5inB+6cos B .sin0

d

ﬁf - BCLHB—fninze.-&%(sin 8)

=3cos0-06sin"0.cos0
Cody dy/de 3cosB-6sin° 0 cos O
" ody . dv/d®  —3sin@+6cos’B.sin @
dy  cosB(3=6sin"0) _cmﬂ[?i—ﬁ(l—m%zﬂ)]
dv  sin@(-3+6cos’ 8) sin6[ —3+6cos” 0|

i)

3-6+6c0s°0 ~3+6c0s° 8
- cot B - = =cot | —————
 =3+6¢c0s" 0 -2+6cos" B
= cot @
Thus, 9 _ colfil
t.‘h
. 2t 2t
S X= 5, tany= 5
47. 1+ -t
Solution:

Given,
sinx =2t/(1 +t?), tany = 2t/ (1 —t?)
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2t

1+1°
Differentiating both sicles w.rt £, we get

2, d d 2
1+8) . —(2) -2t . —(1+¢°
). @0=2 (141

Now. taking sin x =

dx
COSX.— .
dl (1+°)
dx 200+ P)=2 .2
COS X.— = .
dt (1+1%)
dv 2+2F~4¢3x 1
dl (1+1°)° €os ¥
dx _ 2-20 ]
dt (1+£2) ~,|i'l—51|1!:=.'
v 2(1-1) 1
—_— — 4
di 1+t 2
2t
]- >
[l-l- J“]
dy _20-t) 1
bt (+EF ey -4
(14 43)
1 42 2
g 128 1+t

A (L+ PV 22 - 42
dx _21-8) 1+t
it @ P e -2

dv _ Ef‘lﬂf:}x 1

dt (1+¢%) f'“_l,z):

dx 21—+ | 2
= — = * =

At (142 (1-13) At 1+p

. 2
Now taking, tan y= ——
L=t°
Differentiating both sides w.rit, t, we get

il{tan 1) = L
dt dt| 1 -¢?

3 l'j ﬂ‘ 2
1-).— -2t.—(1-+t

B ﬂ_( }m(ﬂ) fm( t7)
SEC ‘:’Fdi =

(1-7)°
dy  (1-17).2 -2t .(-2¢)
If['“‘ L2 (T—.‘E)E

»
secT
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dy 226" +4¢°

VA T T gy

dy 242 1

dt (1-+7)° sec’y

dy 21 +r’)}< 1

dt (1-F) 1+tan’y

dy 2{1+r3)x 1

dat  (1-t%) 1+[£--]

-

dy A1+t !

d  [O-PY Q=PFF+4
(1- 7

y_20+8)  (a-#)

At QPR 1+ +22 48
dy 2{1+f2]x (=)
dt (1=-2y 1+ +2°

dr  20+F) (1-#) dy 2
- = Lol e = &2 5 :
db (1-1) (1+8) dt 14p°
2
dy _dy/dt _1+F 5
dt dv/dt 2
e Ik
Thus, l—f—” =1
il
1+logt 3+2logt
=gy F= =
48. t k
Solution:

On differentiating both the given parametric functions w.r.t. t, we have
5 d d, >
dx ¢ 'dr“ +log 1) (1+Iog!}.df{t )
d i t
l*.(i)-(]+lngf}.2i F—(1+log t).2t
- . = g
H{1-2-2logt] ~(1+2logt)
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3+2logt
YT
Next, d d
dy J'.m[:?a-!-2|ugF]—[3+2|t)g.‘}.lﬂ{f}
dt ¢
H2/t) - (3 +2logt).1
= 3
2-3-2logt -(1+2logt)
- 12 N e
-{(1+2logt)
. ﬂ [tl‘fnl“{” _ t" _i._!
Cdy o od/dt —(1+2logt)  §2
Thus, 4y = | t*
dv

49. If x = e®? and y = e5"%, prove that dy/ dx = —y log x/ x log y.
Solution:

Given,

X = ecosZt and y= esinZt

So, cos 2t = log x and sin 2t = log y

Now, differentiating both the parameter functions w.r.t t, we have

% = -%(Cﬂﬁ 2t) = " (—sin 21'}-%[21}
= S Sin 2f . 2= - 2° ¢, sin 21
Now, ¥~ e
r:i‘;: = E"’"zr.;—i{sin 2t) = U g 2;_[%.(23}
=Y 052f.2=2¢"2% 005 2!
dy dyiat 2e"*.cos2 & cos2t Y cos 2
C A dvdt 267 siny _pOsM gngp —xsin2f
_ Y log x [ cos 2t = log .1.}
—x log y sin 2t = lag y

Thus, Ei_': . log x

dx xlog y ;

50. If x = asin2t (1 + cos2t) and y = b cos2t (1-cos2t), show that
Solution:

Given,
X = asin2t (1 + cos2t) and y = b cos2t (1-cos2t)
Differentiating both the parametric equations w.r.t t, we have
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dr _ al sindt. 21 + cos 21]+(1+coszn.isin zr]
dt dt df
= gsin2i.(—sin2£).2 + (1 +cos 2f)(vos 2t).2)

= gl-2sin? 2t + 2 cos 2t + 2 cos” 2]
= a[2(cos® 2t - sin? 2t) + 2 cos 2t
= a2 cos 4f + 2cos 2t] [ cos 2 = cos* X = sin® x|
= 2a|cos 4t + cos 2t
Now. if = b cos 2t (1 - cos 2t)
%": - E{ms 2.*.;%{1—005 20) +(1 - cos 2”'1%'::“5 :f}]
= b|cos 2f.sin 202 +(1—cos 21).(—sin 2t).2]
= b[2sin 2f.cos 2t — 2 sin 2t + 2 sin 2t cos 2H]
= blsin4t -2 sin 2} +sin 4] [* sin 2y =2 sin 1 cos x|
= b|2sin 4t - 2 sin 2¢] = 2b (sin 41 —sin 2i)
dy  dy/dt 20|sin 4t -sin2t] b| sin 4t —sin Zf]
Cdxy dvide 2i |cos 4f + cos 2t] ©a| cos 4t +cos 2

i T
Putting = 73 we get

YRy B (@ ) o n |
[EJ ) E sin-L(E]—SmZ.(-Li-J =£ :.mr-cusmg
{1 B P e (Tt . [P 3
drem hcos_;i_(z].,.quli) {_t'”.lhﬂ'l'{_"ﬂSZ
B[ 0=1] b(-1) b
:!_-1+ﬂ al-1) a
Thus, [ﬂ] = E
dx .‘.H‘=E B
4
51. If x = 3sint — sin 3t, y = 3cost — cos 3t, find 2 .., &
Solution: e 3
Given,

X = 3sint — sin 3t, y = 3cost — cos 3t

Now, differentiating both the parametric functions w.r.t t, we have
ﬁ
il
dy

ar = — 3 sin f+ sin 3£.3 = 3{— sin } + sin 3i)
(i

= 3 cos | - cos 31.3 = 3(cos | - cos 3i)
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dyy _dy/dr 3(—sin f +sin 3t) _ —sint +sin 3t

S0, = = =
o dv/dl 3(cos t — cos 31) cos | — cos 31
: s
Putting, f= —
utting, | 3
i —sin . +>m3[g]
A o5 X — cos 3[ L ]
- +sinm —ﬁHJ —ﬁ —ﬁ
B 2 _a- A =%
.
—COS K ~—=(=1) 1—-|-'I — V3
2 2
dy -1
Tl — = —r,
s, o 7
52. Differentiate x/sinx w.r.t sin X.
Solution:
Lek y = and z=sinx,

sin
Differentiating both the parametric functions w.rt Y,

5_'m 1_431) _I'Er_i' (sin v}

t."_u‘
dx (sin x)?
N sinxy.l—x.cosx _ SinX—XCosX
sin® x sin® y
i COS X
dx o
SINT—YCOsX
N dy  dy/dx sin? v sinx —xcosx
low, = = = = : = 8

S dz dzfdx oS X SIN“ 1 COS

sinx X Cos X

.3 ]
SIN1COs Y SNy cos X
fan x X tanxy —x

ey ] ] . 3
sin~ X sSInT X SN X

Thus. ﬂ tan x —x _

iz sin’ 1

22 -
53. Different tan™ { P ] w.r.t tan x when x # 0.
Solution:
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Let y = tan” andz=tan 'x

[ Ji 4%
X
Now, put v = tan 0 '

{ >
,/1 +tan 8 -1
: J and z=tan" '(tan 0) = 6.

s = tan
: tan ©

. (Jsec 8—1] _,(sec()—l)
0, tan |——— /| = tan

| tan tan ©
[ 1 i
tan~" cosf - tan~! 1-cos®
R sin 6 : sin @
cos 0
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Differentiating both parametric functions w.r.t. 0
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