tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

CHS - CONITNUITY AND
DIFFERENTIABLITY

Exercise 5.1 : Solutions of Questions on Page Number : 159

Q1: Prove that the function f(x)=5x-3is continuous atx = 0,at x =-3and at x = 5.

Answer :

The given function is /' (x)=5x-3
Atx=0,f(0)=5x0-3=3

I(irpl./'(,\') = I(irlpy(ﬁ.\‘—?s) =5x0-3=-3
llilllyf(.\') £(0)

Therefore, fis continuous at x=0
Atx=-3,f(-3)=5x(-3)-3=-18
‘li!n“v/'(_\')= .Iil'n:(S.\'—S) =5x(-3)-3=-18
2 im f(x) = 7(-3)

Therefore, fis continuous at x=- 3
Atx=5,f(x)=f(5)=5x5-3=25-3=22
lim f(x) = lim(5x-3) =5x5-3=22

< lim f(x)=r1(5)

Therefore, fis continuous at x= 5

Answer needs Correction? Click Here

Q2: Examine the continuity of the function f'(x)=2x* -l atx=3.

Answer :

The given function is f(x) = 2x? -1
Atx=3, f(x)=f(3)=2x3"-1=17
lim f(x)=lim(2x* ~1) =2x3* ~1=17
< lim f(x)=1(3)

Thus, fis continuous at x= 3

Answer needs Correction? Click Here

Q3: Examine the following functions for continuity.

@ /(x)=x-5 (b) f(x)=— ~x25

© £(x)=" ‘25._\- +-5(d) f(x)=|x-5
X+

Answer :

(a) The given function is f(x)=x-5
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It is evident that fis defined at every real number kand its value at kis k- 5.

Itis also observed that, lim f(x)=lim(x-5)=k-5= (k)

I,ier(.\') = f(k)

Hence, fis continuous at every real number and therefore, it is a continuous function.

(b) The given function is f(x)= %.x #5
X—=2J

For any real number k= 5, we obtain

lim f(x)= Iim]— —

vk >k x-5 k-5
kI—S (Ask#5)
sim f(x) = f(k)

x—k "

Also, f (k)=

Hence, fis continuous at every point in the domain of fand therefore, it is a continuous function.

() The given function is f(x)=*— 25 ,x#=5
X+

For any real number c¢= - 5, we obtain

. . x2=25
lim f(x)=lim =lim
x—pc " x> x+5 ¢

(('+5)(('—5)
c+5

< lim f(x)=f(c)

Also, f(¢)= =(c-5) (asc=-5)

Hence, fis continuous at every point in the domain of fand therefore, it is a continuous function.

S5-x,ifx<35
(d) The given functionis f(x)=|x-5 —{ By S

x=5,ifx=5
This function fis defined at all points of the real line.
Let cbe a point on areal line. Then, c<5or c=5orc>5
Casel: <5

Then, f(9=5-c¢

l‘irl)‘/’(.\') = I‘lm(S -x)=5-c

“lim £ (x)= £ (c)

Therefore, fis continuous at all real numbers less than 5.
Casell: =5

Then, f(c)=/(5)=(5-5)=0

lim f(x)=lim(5-x) =(5-5)=0

!illl f(x)= Ijl}}(x—S) =0

hm f(x)= lim f(x)=f(c)

Therefore, fis continuous at x=5

Caselll: 5
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Then, f(¢)=f(5)

=c-5
lim f(x)=lim(x-5)=c-5

I‘irP f(x)=f(c)

Answer needs Correction? Click Here

Q4 : Prove that the function f(x)=x"is continuous at x= n, where nis a positive integer.

Answer :
The given function is fix) = x
It is evident that fis defined at all positive integers, n, and its value at nis n".

Then, lim £ (n) =lim(x")=n"
sAim f(x)= f(n)
Therefore, fis continuous at n, where nis a positive integer.

Answer needs Correction? Click Here

Q5 : Is the function fdefined by
x, ifx<l
1)

5, ifx>1

continuous at x= 0? At x= 1? At x= 2?

Answer :

The given function fis f(x)= - ‘“:"‘Sl
5, ifx>1

At x=0,

It is evident thatfis defined at 0 and its value at 0 is 0.

Then, lim f(x)= lill\} x=0

~lim £ (x) = £(0)

Therefore, fis continuous at x=0

Atx=1,

fis defined at 1 and its value at 1is 1.

The left hand limit of fat x=1 s,

()= =t

The right hand limit of fat x=1is,

!i{]ll f(x)= Im]1(5) =5

!il’ll‘l f(x)# !ip}] f(x)
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TSI eiure, 7 15 1UL LOUOTILITIUUUD dL XA— |
At x=2,

fis defined at 2 and its value at 2 is 5.
Then, lim /'(x)=1lim(5)=5

slim f(x) = £(2)

Therefore, fis continuous at x=2

Answer needs Correction? Click Here

Q6 : Find all points of discontinuity of £ where fis defined by

r(x 2x+3, ifx<2
T =123 ifx>2

The given function fis f(x)= {i: i: ::: i i

It is evident that the given function fis defined at all the points of the real line.
Let cbe a point on the real line. Then, three cases arise.

(i) <2

(i) 2

(iii) = 2

Case (i) <2

Therefore, fis continuous at all points x, such that x< 2

Case (i) & 2

slim f(x)= f(c)

Therefore, fis continuous at all points x, such that x> 2
Case (jiii) = 2

Then, the left hand limit of fatx =2 is,

lim £(x)=lim (2x+3)=2x2+3=7

The right hand limit of fat x= 2 is,

Iin} f(x)= lim (2x-3)=2x2-3=1

It is observed that the left and right hand limit of fat x = 2 do not coincide.
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Therefore, fis not continuous at x= 2

Hence, x = 2 is the only point of discontinuity of £.

Answer needs Correction? Click Here

Q7: Find all points of discontinuity of £ where fis defined by
[ |x|+3,ifx<-3

f(x)=9-2x,if-3<x<3
16.\-+2.if.\-23

Answer :
.\‘| +3=-x+3, ifx<-3
The given function fis f(x)=4-2x, if -3<x <3
6x+2, ifx23
The given function fis defined at all the points of the real line.
Let cbe a point on the real line.
Casel:
If e <=3, thenf(¢)=—c+3
|‘ill1f(.\‘) = I‘ilP(—.\' +3)=-c+3
I.i'l] F(x)=f(c)
Therefore, fis continuous at all points x, such that x<- 3
Caselll:
If ¢ =-3, thenf(-3)=-(-3)+3=6
lim f(x)= lim (=x+3)=—(-3)+3=6
‘li'n.]‘ f(x)= ‘Ii'n-! (-2x)=-2x(-3)=6
lli.{n;f(x) = f-(—3)
Therefore, fis continuous at x=- 3
Casellll:
If —3<¢<3, thenf(c)=-2c and lim f(x)= Ilil]}(—Z.\') =-2¢
~lim f(x)=71(c)
Therefore, fis continuousin ( - 3, 3).
Case lV:
If = 3, then the left hand limit of fatx=3is,
lim f(x)= lim (-2x)=-2x3=-6
The right hand limit of fatx=3is,
lim f(x)= lim (6x+2)=6x3+2=20

It is observed that the left and right hand limit of fat x = 3 do not coincide.
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Therefore, fis not continuous at x= 3

Case V:

If ¢ >3, then f(c)=6c+2 and |‘il‘:‘lf(.\') = l‘i|:1(6.\'+ 2)=6c+2
I‘ir.nl\ f(x)=1(c)

Therefore, fis continuous at all points x, such that x> 3
Hence, x = 3 is the only point of discontinuity of £.

Answer needs Correction? Click Here

Q8: Find all points of discontinuity of £ where fis defined by

g

; lifx#0
f(x)=1 x
0,ifx=0
Answer :
m ifx#0
The given function fis f(x)=4 x
0,ifx=0

It is known that,x <0=|x|=-xand x> 0= || = x

Therefore, the given function can be rewritten as

i

B o 1ifx<0
X X
f(x)=10, ifx=0
| .
B _x_ 1, ifx>0
X X

The given function fis defined at all the points of the real line.
Let cbe a point on the real line.

Casel:

If ¢ <0, thenf(c)=-1
Iim_f(.\') = Iim_(—l) =-1

~lim f(x)=f(e)

Therefore, fis continuous at all points x< 0
Caselll:

If =0, then the left hand limit of fatx=0s,

lim f(x)=lim(-1)=-1

x>0 x-»0

The right hand limit of fatx =0 s,

lim f(x)=lim(1)=1

x—0 x—»0

It is observed that the left and right hand limit of fat x = 0 do not coincide.

Therafnre fic nnt rantiniiniic at v=N
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Casellll:

If¢>0, then f(c)=1

lim /(x)=lim(1)=1

simf(x)= f(c)

Therefore, fis continuous at all points x, such that x> 0
Hence, x = 0 is the only point of discontinuity of £.

Answer needs Correction? Click Here

Q9: Find all points of discontinuity of £ where fis defined by

) X ifx<0
S (x)=1kd
=1, ifx=>0

Answer :

J—. ifx<0
The given function fis f(x) = l\\

It is known that, x < 0= |x| = —x
Therefore, the given function can be rewritten as
) =X o 1,ifx<0
f(x)=1|x -x
-1, ifx=0

= f(x)=-1forallxeR

Let c be any real number. Then, lim f(x) = lim(-1) = -1
Also, f(¢)=—-1=lim f(x)

Therefore, the given function is a continuous function.
Hence, the given function has no point of discontinuity.

Answer needs Correction? Click Here

Q10: Find all points of discontinuity of £, where fis defined by
x+1, ifx2>1
-]

x+1, ifx<l

Answer :

. . ) J.\‘+l. ifx=>1

The given function fis f(x)=49 , .
l.\" +1, ifx <l

The given function fis defined at all the points of the real line.

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

Let cbe a point on the real line.

Casell:

Ifc <1, thenf(c)=c’+1and lim f(x)= |‘il1](.\‘: + I) =c? +1

I‘iIP f(x)=f(c) |

Therefore, fis continuous at all points x, such that x< 1

Casell:

Ife=1, thenf(c)=f(1)=1+1=2

The left hand limit of fatx=1 s,

lim f (x) = !i{l}\(.\" +1)=P+1=2

The right hand limit of fatx =1 is,

I|nI1 [(x)= !il:l]l(.\‘*- )=1+1=2
70)

shim f{x) =
x—1 " -

Therefore, fis continuous at x=1

Casellll:

Ife>1, thenf(c)=c+1

lim f(x)=lim(x+1)=c+1

~im f(x) = /(ec)

Therefore, fis continuous at all points x, such that x> 1
Hence,the given function fhas no point of discontinuity.

Answer needs Correction? Click Here

Q11 : Find all points of discontinuity of £, where fis defined by

A/.(."):{x' -3, ifx<2

X+, ifx>2

Answer :

: , : x*-3,ifx<2
The given function fis f(x)=1 ",
x“+1, ifx>2

The given function fis defined at all the points of the real line.
Let cbe a point on the real line.

Casell:

Ifc <2, thenf(c)=c’-3 and lill\ f(x)= I‘ilp(.\" —3) =c*-3
[illj f(x)=1(c)

Therefore, fis continuous at all points x, such that x< 2

Case ll:
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Ifc=2, thenf(c)= f(2)=2-3=5
Ilm f(x)= Ilm(\ 3)=2'-3=5
I|m S x* +l) =5

Inn/( )—_ ('.’)
Therefore, fis continuous at x= 2
Casellll:
Ifc>2, thenf(c)=c"+1
lim £ (x)=lim(x’ +1)=¢* +1
sim f(x)= f(c)
Therefore, fis continuous at all points x, such that x> 2
Thus, the given function fis continuous at every point on the real line.
Hence, fhas no point of discontinuity.

Answer needs Correction? Click Here

Q12: Find all points of discontinuity of £, where fis defined by
_/'(.\'):{x: -1, |.I.\'Sl
X

ifx>1

Answer :

o, ifx <l
The given function fis f(x)= {r\ lt * :
X x>

The given function fis defined at all the points of the real line.
Let cbe a point on the real line.

Case l:

Ifc <1, thenf(c)=c""~1and lim £ (x) = Ilm( 0 —1)=¢"-1

I\il_!} f(x)=f(c)

Therefore, fis continuous at all points x, such that x< 1
Caselll:

If =1, then the left hand limit of fat x=1is,

. of %) O [ 0 :Iu_:_:
lim £ (x) = lim (¥ =1) =1" -1=1-1=0

x—»1

The right hand limit of fat x=1is,
lim /()= fim(x) =" =1
It is observed that the left and right hand limit of fat x =1 do not coincide.

Therefore, fis not continuous at x= 1

Case lll:

T a Y EY 2
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Irc>1, meny(c)=c

lim £ (x) =lim(x*)=¢?

~lim f(x)=f(e)

Therefore, fis continuous at all points x, such that x> 1

Thus, from the above observation, it can be concluded that x= 1 is the only point of discontinuity of
f.

Answer needs Correction? Click Here

Q13: Is the function defined by

7(x) x+5, ifx<l1
x)=
’ x=5, ifx>1

a continuous function?

Answer :

: e T x+5, ifx<l1
The given function is f(x) = {"‘_5. frs]
The given function fis defined at all the points of the real line.
Let cbe a point on the real line.
Casel:

Ifc <1, thenf(c)=c+5and lim f(x)=lim(x+5)=c+5
I.iT,f("'): 7(e)

Therefore, fis continuous at all points x, such that x< 1
Caselll:

Ifc=1, thenf(1)=1+5=6

The left hand limit of fat x=1 s,

lim £(x)=1lim(x+5)=1+5=6

x—! x>l

The right hand limit of fat x=1is,

lim f(x)=lim(x-5)=1-5=—4

x— x-1"

It is observed that the left and right hand limit of fat x=1 do not coincide.
Therefore, fis not continuous at x=1

Casellll:

Ife>1, thenf(c)=c—5and lim f(x)=lim(x-5)=c-5
sim f(x)= f(c)
Therefore, fis continuous at all points x, such that x> 1

Thus, from the above observation, it can be concluded that x= 1 is the only point of discontinuity of
I
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Answer needs Correction? Click Here

Q14 : Discuss the continuity of the function f, where fis defined by

3, if0<x<l
f(x)=44,if1<x<3

5,if3<x<10
Answer :

3,if0<x<l
The given functionis f(x) =144, if 1<x<3
5,if3<x<10

The given function is defined at all points of the interval [0, 10].
Let cbe a pointin the interval [0, 10].

Casel:

If0<c<l, thenf(c)=3and lim f(x)=lim(3)=3

sdim f(x)= £ (c)

Therefore, fis continuous in the interval [0, 1).

Caselll:

Ife=1, thenf(3)=3

The left hand limit of fat x=1 s,

lim /(x)=1im(3)=3

x—l x>l

Theright hand limit of fat x= 1 is,

lim /(x)=1lim(4)=4

x=| x—»1"

It is observed that the left and right hand limits of fat x= 1 do not coincide.
Therefore, fis not continuous at x=1

Case lll:

If1<c<3. thenf(c)=4and lim f(x)=lim(4) =4

sdim f(x)= £ (c)

Therefore, fis continuous at all points of the interval (1, 3).
Case IV:

Ife=3, thenf(c)=5

The left hand limit of fat x=3 s,

lim f(x)=lim(4)=4

The right hand limit of fat x= 3 is,

lim f(x)=lim(5)=5

It is observed that the left and right hand limits of fat x= 3 do not coincide.
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Therefore, fis not continuous at x=3

Case V:

If 3<c <10, then f(c)=5 and lim f(x)=1im(5)=5

lim f(x)=f(c)

Therefore, fis continuous at all points of the interval (3, 10].
Hence, fis not continuous at x=1and x=3

Answer needs Correction? Click Here

Q15 : Discuss the continuity of the function £, where fis defined by

2x, ifx<0
f(x)=40, if0<x<]
4x, ifx>1
Answer :
2x, ifx<0
The given functionis f(x)=40, if0<x<I
4x, ifx>1

The given function is defined at all points of the real line.
Let cbe a point on the real line.

Case I

If ¢ <0, then f(c)=2c

lim f(x)= lli111(2.\') =2c

~lim f(x)=f(c)

Therefore, fis continuous at all points x, such that x<0
Caselll:

If¢=0, thenf(c)=/(0)=0

The left hand limit of fat x=0is,

lim f(x)=lim(2x)=2x0=0
x—0

x>0

The right hand limit of fat x=0 s,

fip f(x)= fim (0) =0

I.iT. f(x)=/(0)

Therefore, fis continuous at x= 0

Casellll:

If 0<c <1, thenf(x)=0and lim f(x)=lim(0) =0
wim £ (x)= 7 (c)

Therefore, fis continuous at all points of the interval (0, 1).
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Case IV:

Ife=1, then f(c)=/(1)=0

Theleft hand limit of fat x=1is,

lim /(x)=1im(0)=0

x—| x>l

The right hand limit of fat x=1is,

lim f(x)=lim(4x)=4x1=4

x| x—l

It is observed that the left and right hand limits of fat x= 1 do not coincide.
Therefore, fis not continuous at x=1

Case V:

If ¢ <1, then f(c)=4c and lim f(x)=lim(4x)=4c

sim f(x) = f(c)
Therefore, fis continuous at ail poir
Hence, fis not continuous only at x=1

Answer needs Correction? Click Here

Q16 : Discuss the continuity of the function £, where fis defined by

-2, ifx<-1
f(x)=12x, if —-1<x<]

2, ifx>1

Answer :
=2, ifx<-1
The given function fis f(x)=12x, if ~1<x<I
2, ifx>1
The given function is defined at all points of the real line.
Let cbe a point on the real line.
Casel:
Ifc<~1, thenf(c)=-2and lim f(x)= lim(-2)=-2
~Aim £ (x) = f(c)
Therefore, fis continuous at all points x, such that x<- 1
Caselll:
Ife=-1, thenf(c)=f(-1)=-2
The left hand limit of fat x=-1 s,
‘Ii‘n? f(x)= ‘li‘n} (-2)=-2
The right hand limit of fat x=-1 s,

lim f(x)= lim (2x)=2x(-1)=-2
x—>-1' x—>-1'
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< lim f(x)=r1(-1)

Therefore, fis continuous at x=- 1
Casellll:

If —1<c<l, thenf(c)=2c

lim f(x)=lim(2x)=2c

~im f(x)=f(c)

Therefore, fis continuous at all points of the interval (- 1, 1).
Case lV:

Ifc=1, thenf(c)=f(1)=2x1=2
The left hand limit of fat x=1is,
lim f(x)=1lim(2x)=2x1=2

x| el

The right hand limit of fat x=1 s,
lim f(x)=1lim2=2

x—»1 1"

~Aim f(x) = f(c)

Therefore, fis continuous at x= 2
Case V:

If¢>1, thenf(c)=2and lim f(x)=1im(2)=2
lim f(x)=f(c)
Therefore, fis continuous at all points x, such that x> 1

Thus, from the above observations, it can be concluded that fis continuous at all points of the real
line.

Answer needs Correction? Click Here
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Q17 : Find the relationship between aand b so that the function fdefined by

- [u.\'+l. ifx<3
B 1b,\’+3, ifx>3

f(x)

is continuous at x= 3.

Answer :

[u.\' +1, ifx<3

The given function ﬁs_/'(.\-)=1l 3 ifx>3
hx+3, ifx>3

If fis continuous at x= 3, then

‘Ilm f(x)= ‘Ilm f(x)=71(3) (1)
Also,
‘“IP f(x) m (ax+1)=3a+1

= ‘Iim X
‘Iilll f(x)= ‘llm (bx+3)=3b+3
AI'(3):3(I+I ‘
Therefore, from (1), we obtain

3a+1=3b+3=3a+1
=3a+1=3h+3

=3a=3bh+2
2

=Sa=b+—
3

Therefore, the required relationship is given by,a=b+

w |

Answer needs Correction? Click Here

Q18 : For what value of 4is the function defined by
f(-\') _ {A(.\': - 2.\'). ifx<0
4x+1, ifx>0

continuous at x= 0? What about continuity at x= 1?

Answer :
The given function fis f(x) = {,i(.\-" : 2"‘)‘ =0
4x+1, ifx>0
If is continuous at x= 0, then
lim £(x) = lim f(x)=£(0)
= lim 2(x* - 2x) = lim (4x +1) = 2(0 - 2x0)
= A(0°-2x0)=4x0+1=0
= 0 =1=0, which is not possible
Therefore, there is no value of AZA»for which fis continuous at x= 0

Atx=1,
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f1)=4x+1=4%x1+1=5
lim(4x+1)=4x1+1=5

clim f(x) = £(1)

Therefore, for any values of AZA», fis continuous at x= 1

Answer needs Correction? Click Here

Q19: Show that the function defined by g(x) = x—[x]is discontinuous at all integral point. Here [x]
denotes the greatest integer less than or equal to x.

Answer :

The given function isg(x)=x—[x]

It is evident that gis defined at all integral points.
Let nbe an integer.

Then,

g(n)=n-[n]=n-n=0

The left hand limit of fat x = nis,

!III\ g(x)= ‘lig,l (x—[x]) = (I"P (x)- ‘lml\ [x]=n—(n-1)=1
The right hand limit of fat x = nis,

lim g(x)= lim (x-[x])= lim (x) = lim [x]=n-n=0

It is observed that the left and right hand limits of fat x = ndo not coincide.
Therefore, fis not continuous at x= n

Hence, gis discontinuous at all integral points.

Answer needs Correction? Click Here

Q20 : Is the function defined by f(x)=x*-sinx+5 continuous at x= ?

Answer :
The given function is f(x) = x* —=sinx+5
It is evident that fis defined at x=
Atx=m, f(x)=f(r)=n"-sinn+5=n"-0+5=n"+5
Consider lim f(x) = lim (x* —sin x+5)
Putx=mn+h
If x > &, then it is evident that h— ()
slim f(x) = I_im(_\': —sinx+ 5)
= lhlm_(n+h) —sin(m+h)+ 3}

= lilm(n + h): - !’imsin(n +h)+ m\l 5
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= (71: - 0): - !‘illl‘ [sin ncosh+ cosnsinh] +5
=7 ~limsin zcosh—lim cos wsinh+ 5
=7 —sinmcos0—cosmsin0+5

=1’ =0x1—(=1)x0+5

=% +5

slim f£(x) = £ (x)

X=X

Therefore, the given function fis continuous at x ==

Answer needs Correction? Click Here

Q21 : Discuss the continuity of the following functions.
(a) ixX) = sin x+ cos x
(b) fix) = sin x- cos x

(c) ix) = sin x X cos x

Answer :
It is known that if gand h are two continuous functions, then
g+h, g—h, and g.hare also continuous.
It has to proved first that g(x) = sin xand A(x) = cos x are continuous functions.
Let g(x) =sin x
It is evident that g(x) = sin x is defined for every real number.
Let cbe areal number. Putx=c+ h
If xACA€ ' ¢, then hACAE'0
g(c¢)=sinc
I‘irpg(.\'): lim sin x
=limsin(c+h)

>0
= !im[sin ccosh+coscsinh)
= !,nm(sm ccosh)+ lhlrp)(coscsm h)
=sinccos0+coscsin0
=sinc+0
=sinc¢
w limg(x)=g(c)
Therefore, gis a continuous function.
Let h(x) = cos x
It is evident that A(x) = cos xis defined for every real number.
Let cbe areal number. Put x=c+ h
If xACA€ ' ¢, then hACa€'0
h(d=cos c

lim h(x)= lim cos x
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=limcos(c+h)

h—0

=lim[cosccos i —sincsin &)

fr0

=limcosccos h—limsinesinh

h—0 fr—0

=cosccos0-sinesin0
=coscx1—sinex0
=C0sc
sdimh(x)=h(c)
Therefore, his a continuous function.
Therefore, it can be concluded that
(@) ix) = gx) + h(x) = sin x + cos xis a continuous function
(b) ix) = g(X) - h(X) = sin x- cos xis a continuous function

(c) fix) = gx) x h(x) = sin x xcos xis a continuous function

Answer needs Correction? Click Here

Q22 : Discuss the continuity of the cosine, cosecant, secant and cotangent functions,

Answer :
It is known that if gand h are two continuous functions, then
h(x)

~—, g(x)# 0 is continuous
g(x)

(i)

(i) L g(x)#0 is continuous
g(x)

(i)

. h(x)# 0 is continuous
h(x)

It has to be proved first that g(x) = sin xand A(x) = cos xare continuous functions.
Let g(x) = sin x
It is evident that g(x) = sin xis defined for every real number.
Let cbe areal number. Put x= ¢+ h
If x > ¢ then h -0
g(c¢)=sine
I‘irpg(.\'): lim sin x
= !imsin(c+ h)

>0
= !il:nl’n[sin ccosh+coscsin h]
-0
=lim(sinccosh)+lim(coscsinh)
h-0 h0
=sinccos0+coscsin0
=sinc+0
=sinc¢

» limg(x)=g(c)

Therefore, gis a continuous function.

| At RAA — FrAr
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LELIRA) = LUD A
It is evident that A(x) = cos xis defined for every real number.
Let cbe areal number. Put x= ¢+ h
If xA® ¢, then hA®0
h(cd=cos ¢
limh (x)= lim cos x

= !}imcos(c%h)

=lim[cosccos h—sincsin |

0

=limcosccosh—limsinesinh
i ()

Jr—0 o
=cosccos(—sinesin0
=coscx1—sinex0
=cosc

sdimh(x)=h(c)
Therefore, h(x) = cos xis continuous function.

It can be concluded that,

1 : : -
coseCxy =——, SINX # 0 is continuous
sSinx

= cosecx, x #nn (neZ) is continuous

Therefore, cosecant is continuous except at x = np, nAfA%: Z

1 : .
SeCx = , cosx # 0 is continuous
COos X

= secx, x #(2n+1) 7_: (neZ) is continuous

Therefore, secant is continuous except at x=(2n+ l)g (neZ)

sinx # 0 is continuous

COosx
cotx = ’

sinx
=cotx, x #nn (neZ) is continuous

Therefore, cotangent is continuous except at x = np, nAfA% Z

Answer needs Correction? Click Here

Q23 : Find the points of discontinuity of f, where

sinx ..

. ,ifx <0
S(x)=1 x
x+1, ifx=20
Answer :
sinx ..
3 . : ,ifx<0
The given function fis f(x)=9 x '
x+1, ifx=20

Itis evident that fis defined at all points of the real line.

Let cbe a real number.
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Case l:

sinc

If ¢ <0, then f(c)=

o . (sinx) sinc
and lim f(x)= llm( J =
x> rorc

C X (4

~lim f£(x)= f(c)

Therefore, fis continuous at all points x, such that x<0
Caselll:

Ifc >0, thenf (c)=c+1and lim f(x)=lim(x+1)=c+1
slim f£(x) = f(c)

Therefore, fis continuous at all points x, such that x> 0
Case lll:

Ife=0,thenf(c)=/f(0)=0+1=1

The left hand limit of fat x=0is,

sinx

Iilz;l f(x)=lim 1

x-»0 "~

The right hand limit of fat x=0is,
lim f(x)=lim(x+1)=1
x—0 x—»0
sim f(x)=lim £(x)=£(0)

x>0 x—»0
Therefore, fis continuous at x=0
From the above observations, it can be concluded that fis continuous at all points of the real line.

Thus, fhas no point of discontinuity.

Answer needs Correction? Click Here

Q24 : Determine if fdefined by
7(x)= X sin%, ifx#0
0, ifx=0

is a continuous function?

Answer :

» . 1.
x“sin—, ifx#0
The given function fis f(x) = Rl
0, ifx=0
It is evident that fis defined at all points of the real line.
Let cbe a real number.

Case l:

Ifc#0, thenf(c)= ¢*sin 1
>

lim f(x)= lim(.\': sin l) = (Iim X’ )(Iim sin l) =¢’sin L
X—5¢ X—¢ X

XpC X—9¢ X C

Call :- + 91 995377 1000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

< lim f (x) = f(c)

Therefore, fis continuous at all points x =0
Caselll:

If ¢ =0, then/(0)=0

lim f(x)= lim (x: sin%] = I'ix,pl[.\'“ sinlrj

. w1
It is known that, —1 <sin—<1, x#0
X

2l >
=>-x"<sin—<x°
X

= Iim(—.\':) < Iim[.\': sin lj < limx?

x—»0 X~ '\- 0
[ ) 1
:>OSI|m‘ x“sin— (<0
0 -
el | X

= Iim[.\': sin lj =0
€»0 X

s dim f(x)=0
. R AT b U A
Similarly, lim f (\) = lim| x"sin— [=lim| x sm—J =0
x—»0) x—»0 \ _\‘/ X0 x

sim f(x)= £(0)=lim f(x)

x>0 x-»0
Therefore, fis continuous at x=0
From the above observations, it can be concluded that fis continuous at every point of the real line.
Thus, fis a continuous function.

Answer needs Correction? Click Here

Q25 : Examine the continuity of £, where fis defined by

£(x) sinx—cosx,ifx#0
)=
-1 ifx=0

Answer :

: . sinx—cosx,ifx#0
The given function ﬁsf(.\-):{ : e
- ifx=

It is evident that fis defined at all points of the real line.
Let cbe a real number.

Casel:

If ¢ # 0, then f(c)=sinc—cosc

lim f(x)= l\il:l(sin x—cosx)=sinc-cosc

s lim £ (x) = f(c)

Therefore, fis continuous at all points x, such that x =0

Case ll:
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If ¢ =0, then /(0)=-1

lim f(x)= lim (sin x—cosx)=sin0—cos0=0-1=-1

\IH})} J(x)= I‘im(sin x—cosx)=sin0—cos0=0-1=-1

i s(x)=jins(x)=10)

Therefore, fis continuous at x= 0

From the above observations, it can be concluded thatfis continuous at every point of the real line.

Thus, fis a continuous function.

Answer needs Correction? Click Here

Q26 : Find the values of kso that the function fis continuous at the indicated point.

kcosx .. s
7_.11.\'#; .
f(x)= Ko< - atx=—
o n 2
3. ifx=—
2
Answer :
kcosx .. n
——’).lt.\';t':;
The given function fis f(x)=1 "~ <* “
N |
3 ifx=—
>

The given function fis continuous atx = % if fis defined at x= gand if the value of the fat x=

n
2

equals the limit of fatx =

(SRR

It is evident that fis defined at x :2 and_/'[g) =3

kcosx

lim f(x)=1lim
. ( X T=2x

n
Putx=—+h
)

Then, x = g =>h—>0

Tt
K cosx kcos(7+h]
s dim f(x) =lim SBX =i —t
% % T—2X h0 n
> n—Z[ +/;J
2
=klim L ﬁlin S ﬁ.l=£
h0 2h 240 h 2 2
'”"l-’(\):f[gl
k_ .
=>—=3
2
=k=6

Therefore, the required value of kis 6.

st mmnade Facencbinm Allale  laaa
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Q27 : Find the values of kso that the function fis continuous at the indicated point.

j'(.\')z{k‘". ifx<

2
atx=2
3, ifx>2 ’

Answer :

ke, ifx<2

The given function is f'(x) = L
3, ifx>2

The given function fis continuous at x= 2, if fis defined at x= 2 and if the value of fat x = 2 equals the
limit of fat x=2

It is evident that fis defined at x= 2 and £(2) =k(2)’ =4k

‘Iijlj f(x)= \hm f(x)=1(2)

= lim (kx*) = lim (3) = 4k

= kx2’=3=4k

= dk=3=4k
=4k=3
=>k==

4

Therefore, the required value ofkis %

Answer needs Correction? Click Here

Q28 : Find the values of kso that the function fis continuous at the indicated point.

. kx+1, ifx<sn
f(x)= o atx=mx
cosx, ifx>m

Answer :

. i kx+1, ifx<n
The given function |s_/'(.\-)={ -
cosx, ifx>mn

The given function fis continuous at x= p, if fis defined at x= pand if the value of fat x= pequals the
limit of fatx=p

Itis evident that fis defined atx= pand f(n) = kn +1
lim f(x)=lim f(x)=f(n)
= lim (kx+1) = lim cosx = kn+1

=kn+l=cost=kn+l

Skn+l=-1=kn+l

2
=>k=-—
n

5
Therefore, the required value ofkis ——.
s
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Answer needs Correction? Click Here

Q29 : Find the values of kso that the function fis continuous at the indicated point.

B [k.\' +1, ifx<5

=4, . .. atx=35
1,).\‘—3. ifx>35

f(x)
Answer :

kx+1, ifx<5

The given function fis_/‘(.\-)={~ 5 ifx>5
IX=I, 1T X>

The given function fis continuous at x= 5, if fis defined at x= 5 and if the value of fat x=5 equals the
limit of fat x=5

Itis evident that fis defined at x=5 and f'(5) = kx+1=5k +1

lim 7/ (x)=lim /' (x)=f(5)

= lim (kx+1)= lim (3x-5) =5k +1

=5k+1=15-5=5k+1

=5k+1=10

Therefore, the required value ofk is %

Answer needs Correction? Click Here

Q30 : Find the values of aand b such that the function defined by

S, ifx<2
f(x)=1ax+b,if2<x<10
21, ifx>10
is a continuous function.
Answer :
S, ifx<2
The given function fis f(x)=1ax+b,if 2<x <10
21, ifx>10

It is evident that the given function fis defined at all points of the real line.
If fis a continuous function, then fis continuous at all real numbers.

In particular, fis continuous at x=2 and x= 10

Since fis continuous at x = 2, we obtain

lim 7(x)= lim f(x)=7(2)
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= lli’n\l (5)= Ili[p (ax+b)=5
:5:-2(1+b:é
=2a+b=5 (1)
Since fis continuous at x = 10, we obtain

lim f(x)= ‘lim_ f(x)=r(10)

x-»10

= lim (ax+5b)= lim (21)=21
x->10 x-»10

=10a+b=21=21

=10a+b=21 -(2)

On subtracting equation (1) from equation (2), we obtain
8a=16

= a=2

Byputting a= 2 in equation (1), we obtain

2%x2+b=5
=>4+b=5
= b=1

Therefore, the values of aand b for which fis a continuous function are 2 and 1 respectively.

Answer needs Correction? Click Here

Q31 : Show that the function defined by f(x) = cos (x®) is a continuous function.

Answer :
The given function is f(x) = cos (x%)

This function fis defined for every real number and fcan be written as the composition of two
functions as,

f= g 0 h, where g(x) = cos xand h(x) = X

[+ (g0h)(x) = 2 (h(x)) = (x*) =cos(x*) = £ (x)]

It has to be first proved that g (x) = cos xand h (x) = x%are continuous functions.
It is evident that gis defined for every real number.

Let cbe a real number.

Then, g(¢d=cos ¢
Putx=c+h
Ifx—>e¢, thenh—0
limg(x)=limcosx
=limcos(c+h)
h—0
= Iim[cosc cos hi—sincsin h]
h-0

=limcosccosh—limsincsin A
h-0 h—-0
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=CO0ScCosU—smcesinvu
=coscx]—sinex0
=C0Sc
slimg(x)=g(c)
Therefore, g(x) = cos xis continuous function.
h(x) = x*
Clearly, his defined for every real number.
Let k be a real number, then h (k) = k2
lim /2 (x) = lim x* = &*
!Ir’lzll(‘\‘)le(k)
Therefore, his a continuous function.

It is known that for real valued functions g and h,such that (g o h) is defined at ¢, if gis continuous
at cand if fis continuous at g(¢), then (fo g) is continuous at ¢.

Therefore, f(x)=(goh)(x)=cos(x’)is a continuous function.

Answer needs Correction? Click Here

Q32: Show that the function defined by /(x)=|cosx] is a continuous function.

Answer :
The given function is f(x) =|cos x|

This function fis defined for every real number and fcan be written as the composition of two
functions as,

f= g o h,where g(x)=|x| and h(x)=cosx

[+ (20)()= (1)) = 8 (cosx) =lcos| = £ ()]

It has to be first proved that g(x)=|x| and A(x)= cosx are continuous functions.
g(x)=|x| can be written as

z(-\')={

-x, ifx<0

x, ifx=0

Clearly, gis defined for all real numbers.

Let cbe areal number.

Casel:

If ¢ <0, then g(c)=~c and lim g(x)= l‘vi_l}:l(*,\') =-c

lliIIl g(x)=g(c)

Therefore, gis continuous at all points x, such that x<0
Casell:

If ¢ >0, then g(c)=c and limg(x)=limx=c

l‘ir.rz g(x)=g(c)
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Therefore, gis continuous at all points x, such that x> 0
Casellll:

If¢=0, theng(c)=g(0)=0

liss £(x) = fiz (=x) =0

fir £(x)= i (x) =0

" lim £(x)=lizp (x) = £(0)

Therefore, gis continuous at x= 0

From the above three observations, it can be concluded that gis continuous at all points.
h(x) = cos x

It is evident that A(x) = cos xis defined for every real number.
Let cbe areal number. Putx=c+ h

If xAC&€ ' ¢ then hACA€'0

h(d=cosc

limh(x)= l\iLr] cos X

X=>¢

=limcos(c+h)

h—0

=lim[cosccosh—sincsin ]

hr—0

=limcosccosh—limsinesinh

h—0 fr—0

=cosccos(—sinesin0
=coscx1-sinex0
=C0sc
sdimh(x)=h(c)
Therefore, h(x) = cos xis a continuous function.

It is known that for real valued functions g and h,such that (g o h) is defined at ¢, if gis continuous
at cand if fis continuous at g(¢), then (fo g) is continuous at c.

Therefore, f(x)=(goh)(x)=g(h(x))=g(cosx)=|cosx|is a continuous function.

Answer needs Correction? Click Here

Q33: Examine that sin|x| is a continuous function.

Answer :
Let f(x)=sin|x|

This function fis defined for every real number and fcan be written as the composition of two
functions as,

f= g o h, where g(x) =|x| and &(x)=sinx
[ (goh)(x)= g(h(.\*)) = g(sinx) =|sinx|= /(\)]
It has to be proved first that g(x)=|x| and (x)=sinxare continuous functions.

ol v =I|yl can he written as
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S
—x, ifx<0

glx)= {\ ifx=0

Clearly, gis defined for all real numbers.

Let cbe a real number.

Casel:

If ¢ <0, then g(c)=~c and lim g(x)= I\}im(~x) =-c

l.ilP g(x)=g(c)

Therefore, gis continuous at all points x, such that x<0

Case ll:

If¢ >0, then g(c)=c and hmg(\) = l'il,tj x=c
l‘itpg(.\')=g(c)
Therefore, gis continuous at all points x, such that x> 0
Casellll:
If ¢ =0, theng(c)=g(0)=0
li (x) = i (~x) =0
li &(x)= lim (x)=0
* lim g(x) = lim (x) =2(0)
Therefore, gis continuous at x= 0
From the above three observations, it can be concluded that gis continuous at all points.
h(x)=sin x
It is evident that A(x) = sinx is defined for every real number.
Let cbe areal number. Put x= c+ k
If xACa€ ' ¢ then kKACAE 0
h(d=sinc
h(c)=sinc
lim h(x)= lim sin x
= limsin (c+k)
= {iIR[SiIICC()Sk +coscsin k]
= l‘ilm(sin ccosk)+ !,ilp)(coscsin k)
=sinccos0+coscsin0
=sinc+0
=sin¢
oA ||il:l:lh(.\')= g(c)
Therefore, his a continuous function.

It is known that for real valued functions gand h,such that (go h) is defined at ¢, if gis continuous
at cand if fis continuous at g(¢), then (fo g) is continuous at ¢.
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Therefore, f(x)=(goh)(x)=g(/(x))=g(sinx)=|sinx|is a continuous function.

Answer needs Correction? Click Here

Q34 : Find all the points of discontinuity of fdefined by /(x)=|x|—|x+1.

Answer :

The given function is £ (x) =|x|—|x+1|
Thetwo functions, gand h, are defined as
g(x)=|x and h(x)=|x+1|

Then, f=g-h

Thecontinuity of gand his examined first.
g(x)=|x| can be written as

()~

—x, ifx<0

x, ifx=0

Clearly, gis defined for all real numbers.

Let cbe a real number.

Casel:

If ¢ <0, then g(c)=~c and lim g(x)= IILTI(—\’) =-c

< lim g (x)=2(c)

Therefore, gis continuous at all points x, such that x<0

Casell:

Ifc>0, theng(c)=c and limg(x)=limx=c

l‘it?g(x)=g(c)

Therefore, gis continuous at all points x, such that x> 0

Casellll:

If¢=0, theng(c)=g(0)=0

lm g (%)=l (=) =0

lip &(x)= lim (x)=0

< lim g(x) = lim (x) = g(0)

Therefore, gis continuous at x=0

From the above three observations, it can be concluded that gis continuous at all points.
h(x)=|x+1

h(x)= {_('“' 1), if,x<-1

can be written as

x+1, ifx=-1
Clearly, his defined for every real number.

Let cbe a real number.
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Casel:
If ¢ <1, then h(c)=~(c+1) and lim(x)=lim[—(x+1)]=—(c+1)
sdimh(x)=h(c)
Therefore, his continuous at all points x, such that x<- 1
Casell:
If¢> -1, then h(c)=c+1and limh(x)=lim(x+1)=c+I
sAimh(x)=h(c)
Therefore, his continuous at all points x, such that x> - 1
Casellll:
If ¢ =~1, then h(c)=h(-1)=-1+1=0
‘ll.ml h(x)= ‘|I'I“I [—(x+|)] =—(-1+1)=0
lim A(x)= lim (x+1)=(-1+1)=0
x—>-1" x|
solim A(x)= lim A(x)=h(-1)
x—>-1 h—>-1
Therefore, his continuous at x=- 1

From the above three observations, it can be concluded that his continuous at all points of the real
line.

Answer needs Correction? Click Here
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Exercise 5.2 : Solutions of Questions on Page Number : 166

Q1 : Differentiate the functions with respect to x.

sin(.x" +S)

Answer :
Answer needs Correction? Click Here

Q2 : Differentiate the functions with respect to x.

cos(sinx)

Answer :

Let f(x)=cos(sinx),u(x)=sinx, and v(r) = cost
Then, (vou)(x)= r(u(.\')) =v(sinx) = cos(sinx)= f(x)
Thus, fis a composite function of two functions.

Put t= u(x)=sin x

dv d : S
o= =——[cost]=—sint = —sin(sinx)
dedt
i (If(sin x)=cosx
dx dx
By chain rule, G- (sinx)-cosx =—cosxsin(sinx)
dx dr dx

Alternate method

[cos(sinx)}z sin(sinx)- “ (sinx) = —sin(sinx)-cosx = —cos xsin(sinx)

dx dx

Answer needs Correction? Click Here

Q3: Differentiate the functions with respect to x.

sin(ax+b)

Answer :

Letf(x)=sin(ax+b), u(x)=ax+b, and v(¢)=sin¢

Then, (vou)(x)=v(u(x))=v(ax+b)=sin(ax+b)= f(x)
Thus, fis a composite function of two functions, vand v.
Putt=u(x)=ax+b

Therefore,

v d, .

= sint)=cost =cos(ax+b
dt dt ( ) ( )
ﬂ ¢ d

=—/(ax+b)= —.((7.\‘)+i(b):(l+():(l
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dx dx Todx dx
Hence, by chain rule, we obtain

df _dv dt

ol cos(ax+b)-a=acos(ax+b)

Alternate method

& [sin (ax+ h)] =cos(ax+b). - (ax+b)
dx

dx

- cos(ax+ )| & (ax)+ 2. 0)|

dx
=cos(ax+b).(a+0)

=acos(ax+b)

Answer needs Correction? Click Here

Q4 : Differentiate the functions with respect to x.

scc(tan(\/;))

Answer :

Letf(x)= sec(lun \,:) u(x)=x,v(r)=tanz,and w(s)=secs

Then, (wovou)(x)= w[r(u(x))] = w[\'(v'.:)] = w(tan \/;) = scc(tan \/;) = f(x)
Thus, fis a composite function of three functions, u, v, and w.

Puts =v(r)=tans and r = u(x) = x

Then, L (secs)=secstans = sec(tant).tan(tant) [.s' = lunl]
ds ds
:scc(lun\/;)-lzm(lan\/;) [1:\/;]
% %(lanl) sec’ 1 = sec’ x

dt zl(\/;)_d/_;\" 1 3 1

dx  dx

= X U3h oL =
dx\” ) 2 2Vx
Hence, by chain rule, we obtain

dt _dw ds dt

de ds di dx

:sec(tan \/;).lan(lan \/;)xsec: \/_;x 2\1/;

= 2\1/: SCC? X scc(tan \/;)Ian(lan \/;)

sec’ Jx sec(lan \/:) tan (lan \/:)
B 2Jx

Alternate method
“[sec(tan )| =sec(tan v ) tan(1an V&) £ (1an V&)
ax ax
= scc( tan \/T) lun(lun \/_;)ﬁec: (\K) d (\/:)

dx
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SL‘C((Q“\/.\') ((dn\,\) C” (\\) z\l/:
\tb(ldn \/_) ((Jn VX )\\.& ( )

2 Y

Answer needs Correction? Click Here

Q5 : Differentiate the functions with respect to x.
sin(ax+b)

cos(ex+d)

Answer :

The given function is f(x)=—

+b
sin (ax ) L(} where g(x) = sin (ax + b) and
X

)
cos(ex+d)  h(x)’
h(x)=cos(cx+ q)

, 'h—gh'
n =828
h

Consider g(x) = sin(ax+5)

Let u(x)=ax+b,v(r)=sint

Then, (vou)(x)=v(u(x))=v(ax+b)=sin(ax+b)=g(x)
.. gis a composite function of two functions, vand v.

Putt=u(x)=ax+b

% - E(slnl) = cost = cos(ax+b)
ﬂ d —(ax+b)= 7("_\.)+i(b):a+0:(l
dx dx dx dx

Therefore, by chain rule, we obtain

Y, ﬂ—ws(u.\ +b)-a=acos(ax+b)

dc dt dx
Consider 4(x)=cos(cx+d)

Let p(x)=cx+d, g(y)=cosy
Then,(gop)(x) =q(p(x))=g(cx+d)=cos(cx+d)=h(x)
..his a composite function of two functions, pand q.

Puty=p(x)=cx+d

I —(cos y)=—siny=—sin(ex+d)
dy dy

dy d d d

Y (ex+d)=(ex)+ 2 (d)=
e~ ae )= g ()i d)

Therefore, by chain rule, we obtain

dh _dq dy _
dx dy dx

K= —sin(ex+d)xc=-csin(ex+d)

acos(ax+b)-cos(cx+d)—sin(ax+b){-csin(cx+d))

[cos(c.\'+d):|"‘
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_acos(ax+b) + s (24 b); -\"i"(“-"“")x 1 7

 cos(ex+d) cos(ex+d) cos(ex+d)

=acos(ax+b)sec(ex+d)+esin(ax+b)tan(cx+d)sec(ex+d)

Answer needs Correction? Click Here

Q6 : Differentiate the functions with respect to x.

cos.\'-‘.sin"(.\';)

Answer :

The given function iscosx’.sin’(x*).

4 [c<)s.\'"~silll(.\"‘)‘:sinl(.\‘)x d (cos.\"‘)+cos.\""x g 'sin:(.\")J
dx - dx dx -

— sin? (.\.—‘)x( sinx")x :Z\_ (x%)+cosx’x 2-‘i”("’( ) :1_\. L

. 3= s 22 1 9 5 3 5 d s
=-=SInx sin (.\' ) XIX™ +2ZSINX COSX -COSX X I (4\ )
ax

2 o 3 ) 5 . 5 5 3
=-3x"sinx -sm'(.\‘ )+ 2sinx’ cosx’ cosx’ -x5x*
4 s 5 5 3 .2 ¢ 3 . 2 5

10x7 sinx” cosx” cosx™ —3x”sinx” sin (.\‘ )

Answer needs Correction? Click Here

Q7 : Differentiate the functions with respect to x.
2, fcot(.\'z )

Answer :

= 1 ~ -
\/cos.\" Vsinx” sinx”
—2\/5_\'
\2sinx’ cosx” sinx’
22 x

sin x*/sin 2x*

Answer needs Correction? Click Here
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Q8: Differentiate the functions with respect to x.
C()S(\/;)
Answer :

Let /'(x) cos(\/;)
Also, let u(x)=/x
And, v(r) = cost

Then, (vou)(x)=v(u(x))

= .‘(\/})
= cos\/;
f(x)
Clearly, fis a composite function of two functions, v and v, such that
t=u(x)=+x
) 1Y nl
,Ihcn.dl _ d (\/;): d 2 |= | 2
dx dx\ dx 2
1
2Jx
And, LI (cost)=—sint
ar dat -
= sin(\,'/.;)

By using chain rule, we obtain

dr d\‘_ dt
dv dt dx

sin(+x )- l
=atl (‘/_) 2x
1 sin ﬁ\
——E?w(\/. )
‘sin(\/;)
2Jx

Alternate method

St cos() = =sin()-41( )

dx ! dx
( d( ! )
= ~sin(\/;)x— x?2
ax\ V)
I 1
=-sin \/T X=—x 2
2
_ —sin \/:
2Jx
Answer needs Correction? Click Here

Q9 : Prove that the function fgiven by
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f(x)=[x-1/, xeR is notdifferentiable at x= 1.

Answer :

The given function is f(x) =|x-1|, xeR

It is known that a function fis differentiable at a point x = cin its domain if both

lim f(c+h)-1(c) and lim f(Hh)_f(c)are finite and equal.
h-0 1 h—0* 1

To check the differentiability of the given function at x=1,

consider the left hand limit of fat x=1

o' (l+h) 7() ~fim [1+A-1]-[1-1]
h-0 h0 1
|
= lim |ﬁl— ! lh (h<0=>|hn|=-h)
Rl /] ) 1

=-1

Consider the right hand limit of fatx =1
(+hA)-/(1 L+h=1-|1-1
FOR)=F () i

lim

0" h h—>0" h
L v

= lim | = lim 2 (h>(): }h|=h)
h—0" h 0"

=1
Since the left and right hand limits of fat x=1 are not equal, fis not differentiable at x=1

Answer needs Correction? Click Here

Q10: Prove that the greatest integer function defined by /(x) =[x],0 < x <3is not

differentiable at x=1 and x= 2.

Answer :
The given function fis f(x)=[x],0<x<3
It is known that a function fis differentiable at a point x = cin its domain if both

lim fle+h)-1(c) and lim Sf(e+h)-1(c)

h0 h h-0" 1

are finite and equal.

To check the differentiability of the given function at x =1, consider the left hand limit of fat x=1

lim f(1+h)- [l 011] (1]
h—0 h hao

0-1 -1
=lim—— = lim — =

-0 h h-0" h
Consider the right hand limit of fatx =1
(1+h) 1) 1+h|-|1
i L029210)_ -1

h->0 h

. 1=1
=lim—=1im0=0
h—>0 1 h—0

Since the left and right hand limits of fat x=1 are not equal, fis not differentiable at
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x=1

To check the differentiability of the given function at x = 2, consider the left hand limit

of fatx=2
lim f(2+h)-f(2) [2+h] ["]
hl-.u h /-.n
L 1-2 -]
= lim =lim—=0o
-0k -0 h
Consider the rishl hand limit of fatx =1
2+h) 2+ hl-[2
i L)y (20410
h->0 h
2-2
= lim =lim0=0
-0 h h->0"

Since the left and right hand limits of fat x = 2 are not equal, fis not differentiable at x= 2

Answer needs Correction? Click Here

<< Previous Chapter 4 : Determinants

Next Chapter 6 : Application of Derivatives >>

Exercise 5.3 : Solutions of Questions on Page Number : 169

Q1 Find ﬂ:

dx

2x+3y=sinx

Answer :
The given relationship is2x+3y =sinx

Differentiating this relationship with respect to x, we obtain

%(2.\'«#3_\') = %(sinx)

d d
= 2x)+— =CoSx
dv( Y)+dv( y)=cosx

Answer needs Correction? Click Here

Q2: fing & .

dx

2x+3y=siny
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Answer :
The given relationship is2x+3y =sin y

Differentiating this relationship with respect to x, we obtain

d d d
2x)+ 3y)= sin y

<I.\'( ) d,\‘( ) (/.\‘(\ y)

dy dy . .
= 2+43—=cos y— [By using chain rule]

dx dx
=2= (cosy—})i

dx

Ldy 2

dx cosy-3

Answer needs Correction? Click Here

Q3: Fing & .

dx

ax+by” =cosy

Answer :
The given relationship iSax + by* = cos y

Differentiating this relationship with respect to x, we obtain

<! (ax)+ 2 (hy"): (cosy)
dx dx dx
:>u+hi( \"‘)=i(cos y) (1)
dx v dx :
. . = Fdiighs dy d . dy
Using chain rule, we obtain —(»*)=2y=-and —(cos y) = -sin y— +(2)
ax ax ax ax

From (1) and (2), we obtain

dy . dy
a+bx2y——=-siny—

dx dx
= (2by +sin \)ﬂ =-a
dx

Ldy ~a

Tdx 2by+siny

Answer needs Correction? Click Here

Q4: Find i -

dx

xy+y’ =tanx+y

Answer :
The given relationship isxy+ y* =tanx+y

Differentiating this relationship with respect to x, we obtain
A
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I(.\'_\w y)= I(lan x+y)

d d/ d dy
Xy ?)="(tanx)+ =
= ¢l\'( 2 )+ dx (" ) (l\'( a l)+ dx

d dy dy ., dy . .
=| y-—(x)+x.= |+ 2y—=sec’ x + — [Using product rule and chain rule]
dx dx dx dx
dy dy : dy
=y l+x—+2y—=sec x+—
dx dx dx

ly 2
=(x+2y- I)(" =sec x-y
dx

cdy _ sec’x-y
v (x+2y-1)

Answer needs Correction? Click Here
Q5: find &

dx

x4+ xy+y* =100

Answer :
The given relationship isx? + xy + y* =100

Differentiating this relationship with respect to x, we obtain

d; 5 d
X H+xp+y )= 100
(¥ + 9 47) =% (100)

dx dx
d . d d/ —_ 2 . A
= —(x*)+—(xy)+—(»*) =0 [Derivative of constant function is 0]
dx dx dx
=2x+| y- g (x)+x- Dl 2y <A [Using product rule and chain rule]
dx dx dx
=2x+y-l+x- & +2y i =0
dx dx
= 2.\'+,\-+(.\-+2\)g‘—‘ =0
dx
Ldy _ 2x+y
Tdx x+2y

Answer needs Correction? Click Here

Q6: fing &

ax

3 2 2 3
X +x"y+xy +y =8I

Answer :
The given relationship isx® + x*y + xy* + y’ =8I

Differentiating this relationship with respect to x, we obtain

SR 75 WALy (6 VR BT 7 9
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TV e\ e\ )
=3x +|y 4 (.\'3)+.\'3 & +| y? 2 (.r)+.\' 2 (.1"‘) +3y° ay =0
dx dx dx dx dx
=3x 4| y-2x+x° 4 +| ¥ 14+ x- 2y 4 +3y° & =0
dx dx dx

) 2\ dv » )
= (\ +2xy + 3.\") l + (3.\" +2xy+y° ) =0
dx

~dy —(3.\'3 +2.\'_\-+_|»-‘)

T (.\" +2.\j1'+3_\")

Answer needs Correction? Click Here

Q7: Find & :

dx

sin’ y+cosxy=mn

Answer :
The given relationship is sin® y+cosxy=n

Differentiating this relationship with respect to x, we obtain
d., d

SIN” y+CosSxy )= T
(\'( ’ ’ ) d\'( )

= :il\‘(sinz_\')+(i(¢t)s.\;1‘)=0 (1)

Using chain rule, we obtain

£ (sin: _v) =2siny C: (sin y)=2sinycos y 2. -(2)
dx dx dx
2 (cosxy) = —sinxy L (xy)=—sinxy yﬁ (_\')+.\‘ﬁ
dx dx dx dx
. [ dy . . dv -
=—sinxy| y.14+ x— | = —ysinxy — xsin xy— -(3)
dx dx

From (1), (2), and (3), we obtain

5 dy . . dy
2sin ycos y——— ysinxy - xsinxy— =0
dx dx

. . dy .
= (2sin ycos y - xsin .\3')—f = ysinxy
dx

- - dy .
= (sin2y - xsinxy)—— = ysinxy
dx
L dy ysinxy

dx sin2y-—xsinxy

Answer needs Correction? Click Here

Q8: fing & .

dx

sin x+cos” y=1
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ANswer :
The given relationship issin® x+cos® y =1

Differentiating this relationship with respect to x, we obtain
d(. , d
sin” x+cos” y)= 1
.\'( ’ ) (I.\'( )

= :11\ (sin: .\') b :I.I\.(cos“ ,\') =0

1 1
_>25in.\'-:1 (sm.\‘)+2c05)“1 (cosy)=0

/X dx
et ; - dy
= 2sinxcosx +2cos y(-siny)-—=0
dx
. . dy
=sin2x-sin2y—=0
dx
. dy _sin2x
dx sin2y

Answer needs Correction? Click Here

Q3: Find & :
dx

. af 2x
y=sin -
14 x°

Answer :

e
The given relationship is y =sin I(l =t ]

+x°
« af 2x
y=sin .
14 x°

. 2x
=siny= -
1+ x°

Differentiating this relationship with respect to x, we obtain

4 (siny)= i( 2 ]

dx S\ 1+ 47
" 2

:cosrﬂzi[ "",) (l)
Tdx dx\l+x

--",‘ , is of the form of L
I+x° v

The function,

Therefore, by quotient rule, we obtain

de\ 1+ x%

20 o _(|+.vf).[‘i(z.v)-z,\-. (1+5)
( J_ [ (|+'\-»‘)“

(1+) (H..f)*" (1+x)’

S
Also,sin y = ——
1+ x°

7~
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sy=Jl=sin? v =./1- ix O ey
= cos y =l 5 \{| |\ J \l ( i

1+’ 1+ .\':)'

= ..(3)
\'(I b X ) I+x
From (1), (2), and (3), we obtain
1-x* dy 2(1’-":)
=X ——= ;
1+x° dx (l-'r.\‘: )“
dy 2
= =
de l+x
Answer needs Correction? Click Here
Q10: fing & .
ax
y=tan' 3x—x’ —L< \-<L
’ 1-3x° J BB
Answer :
. i L J[3x=x
The given relationship is y = tan -3
— .\"
o 3x-x°
y=tan -
[ 1-3x° J
=tany= o jat. 2 (1)
1-3x"
~ Vv 3
3tan - —tan
Itis known that, tany = 2 —2 «(2)
1-3tan®?

Comparing equations (1) and (2), we obtain
5

xX=tan-=
3

Differentiating this relationship with respect to x, we obtain

d d( )
—(x)=—]| tan=
dx dx 3)
y dy)
= 1=sec” =.-— —J
3 dx\ 3
y 1 d
=]1=sec” =-—-—=
3 3 dx
dy 3 3
i v
dx sec” . l+tan
3 3
.dy 3
Tdx 1+x°

Answer needs Correction? Click Here
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Q1 Fing & .

ax

Answer :

The given relationship is,

y[(1=x2
y = COS -
’ 1+ x°

1-x°
=>Ccosy= =
1+ x°
2 )
l-tan” - 2
7 l-x
= £ :I S
P4 +Xx°
I+tan” -
2

On comparing L.H.S. and R.H.S. of the above relationship, we obtain
>

tan=—=x
2

Differentiating this relationship with respect to x, we obtain

Answer needs Correction? Click Here

Q12: fing & .

dx

. 1-x
,\':sm‘[l ‘,J.O<.\'<l
+x°

Answer :

The given relationship is y = sin .[:—,\-: ]

+x°
. 1=
y =sin -
’ 14 x°

1-x°

=>siny= =
1+x°

Differentiating this relationship with respect to x, we obtain

d,. d(1-x*
7—(sm y)=— [ ] (1)

dx de\ 1+x7

Using chain rule, we obtain

d ;. dy
(siny)=cos y-
dx dx

cosy =+/l-sin’ y = . l—(| : T
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[Using quotient rule]

_(I+.\'7);‘

From (1), (2), and (3), we obtain

2x ﬂ =4
1+ x° dx (| +x2 )"
dy =2
de 1+x°

Alternate method

. 1-22 \
y =sin -
’ 14 x° J

1-x"

=siny= =
1+x°

Q(] +x° )sin y=1-x*
= (I+siny)x* =1-siny

1-siny

=X =—
l+siny

u)s —sin®
2
v

i

y

2

y
cos + sin*

2

y y
oS~ —sin -
) o)
=5 X= £ =
y y
COS - +S$in -
2 2
y
l-tan-
=
=5 X'= =
y
l+tan -
2
=X :lun| ——= ]

Differentiating this relationship with respect to x, we obtain

2 (s) =] o[ 2-2]]
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ax ax | \4 <J]

3(n _\‘] z/[n _l'J
= l=sec’| ——= |- —| =—=
4 2)de\d4 2

2Ty | dy
=l=|l+tan”| ——= ||| —— =
4 2 2 dx

:>I=(l+.\"')(—; :j‘\j

Answer needs Correction? Click Here

Q13: Find & :
ax
2x

(
.\':cos“ .J.—l<x<l
\l+.\"

Answer :

7¢ \
The given relationship is y = cos I[I = J
=X

o 2x
y =Cos <
\1+x

2x

=cosy=

1+x°

Differentiating this relationship with respect to x, we obtain

i(cos".) - i( 2x )

dx dx

1+x°

_ 72(1 f\)
(I+.\"')_

1-x7 Ay _ —2(] ‘-"')

dy -2

de  1+x°

Answer needs Correction? Click Here
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Q14: fing &

ax

. 3 1 1
y=sin '(2.\'\/I -x* ) ——=<X<—=

V2 V2

Answer :

The given relationship is y = sin '(Z.NI -x )

y=sin '(2.\'\11 -x? )

= siny = 2xy1-x’

Differentiating this relationship with respect to x, we obtain

Lom—.* { (\)l XE ) VvI-x° ﬂ
dx

= /1 -sin’ ;?:’{\ i I.\'::|

ax

Answer needs Correction? Click Here

Q15: Find @ :

dx

Answer :

; : s 1
The given relationship is y =sec '(7 ; l)
LX -

=>cosy=2x"-1

= 2x" =l+cosy

v
= 2+ =2cnc? =
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1 1 \
4 (cos‘ l
dx dx \ 2)
y d ( \'\
= 1=-sin=- L ’
2 dx 2/
1 1 dy
= -
sin 2 dx
2
dy -2 -2
— I
dx sin 4 L 2y
S, \‘II—L0> 5
dy -2
= —=—=—
dv  J1-x°

Answer needs Correction? Click Here
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Exercise 5.4 : Solutions of Questions on Page Number : 174

Q1 : Differentiate the following w.r.t. x.

e’

sin x
Answer :
Lety=-—<_

sin x

By using the quotient rule, we obtain

. ad 7 ol e
sinx " )-e sinx
izs \tl.\'(L ) e d.\'(\ x)

dx sin” x

_sin x.(e")-e"(cosx)

sin” x
¢"(sinx—cosx)

— x#Enmnel
sin” x

Answer needs Correction? Click Here

Q2 : Differentiate the following w.r.t. x:

e

Answer :
Let'r = ' 'x

By using the chain rule, we obtain

dv _dg )
L) AL
dx dx

dy g dg.
=—==¢" *.—(sin" x)
dx dx

ate |
—7
N
|

(’\in X

=

1-x°
dy e ”*

So—=—=—=,x€(-1]
dx  \J|-x* ( )

Answer needs Correction? Click Here

Q3: Differentiate the following w.r.t. x:

e’
Answer :
Let y= e’
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By using the chain rule, we obtain

% - ‘TI(‘ ): e "TI(-\")=L"‘ -3x% =3x%e”
ax ax ax

Answer needs Correction? Click Here

Q4 : Differentiate the following w.r.t. x:

sin(mn e )

Answer :
Lety= sin(tan e )

By using the chain rule, we obtain

ﬁ:i[sin(tan 'e )j|

dv dx

=cos(tan'e ‘)~ll—l(tan e )
ax

= cos(tan et

cos(tan e ") . d

~ e -x
l+e =" (l.\‘( )
e 'cos(lun 'e ‘)
=———x(-1)
l+e™~
—¢ " cos(tan' e ™)
1+
Answer needs Correction? Click Here

Q5 : Differentiate the following w.r.t. x:

log(cose”)

Answer :
Lety =log(cose")

By using the chain rule, we obtain

& _ i[log(ws*" )}

dx  dx

| d .
= - -—(cosc )
cose’ dx

( fsinc‘)- ‘// (c‘)

cose” dx

—-sine* |

—.e
cose

x x t ” U
=-e"tane’,e" #(2n+1)=,neN

Answer needs Correction? Click Here
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Q6 : Differentiate the following w.r.t. x:

e +e" +..+e

Answer :

—(e' +e" +..+e" )

dr(

1 1
_(‘l\ :/\( ) (/\( ) u'\(L ) d\( )
- s (o) ol o) o e o) |4 ()
=e" +(e" X2.\')+(e'A X3.\’:)+(e‘= ><4.\"')+(c" XS.\")
=e¢" +2xe" +3x%" +4x’e" +5x'e”

Answer needs Correction? Click Here

Q7 : Differentiate the following w.r.t. x.

\[UT..\'>()

Answer :
Lety = \Je'*
Then, y? ="

By differentiating this relationship with respect to x, we obtain

yi=e
dy o d
=2y—=¢"" — \/; By applying the chain rule
T dx c tl\'( ) [ Y SPPYInE ]
=2 ‘i =e x l _I.
T dx 2 Jx
dx 4'\'\/.;
dx 4,;‘,(‘ \/:
L x>0
dx  4yxe

Answer needs Correction? Click Here

Q8 : Differentiate the following w.r.t. x:

log(logx),x>1

Answer :

Let y =log(logx)
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Result Oriented

By using the chain rule, we obtain

dy d

— =—| log(log x
dx (/.\'[ g(log )]
1 1

= ~‘—(logx)
logx dx
__1 1
logx x
1
- x>
vlog x

Answer needs Correction? Click Here

Q9 : Differentiate the following w.r.t. x:

cCosx

x>0
log x

Answer :

Cos X
Lety=——-
log x

By using the quotient rule, we obtain

cos x)x log x —cosx x (11 (logx)
dx

a
dy g (

dx

(logx)

. 1
—sinxlog x —cos xx
v

(log x)’

—[xlog x.sin x +cos x|
= S , x>0
x(logx)

Answer needs Correction? Click Here

Q10 : Differentiate the following w.r.t. x:

cos(logx+e*),x>0

Answer :
Lety =cos(logx+e")

By using the chain rule, we obtain

dv ) o d x
Ezfsm(log.\' te )-I(log-""" )
. x I [ l * ]
:—sm(log.\'+e )'[i(log-")+i(" )
: o) Llier)
7—sm(log.\+c )‘\\ e J
I/ \'
=—| —+e" [sin(logx+e*),x>0
\x )
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Exercise 5.5 : Solutions of Questions on Page Number : 178

Q1 : Differentiate the function with respect to x.

COS X.COS 2X.COS 3x

Answer :

Let y = cos x.cos 2x.cos 3x

Taking logarithm on both the sides, we obtain
log y = log(cos x.cos 2x.cos 3x)

= log y = log (cos x) + log (cos 2x) + log (cos 3x)

Differentiating both sides with respect to x, we obtain

1 dy 1 d 1 d |
=~ = -——(cosx)+ ~—(cos2x)+—— cos3x)
yvdy cosx dx cos2x dx cos3x dx
dy sinx sin2x d sin3x d
=>—==y|- - -—(2x)- ~——(3x)
dx cosx cos2x dx cos3x dx
dy 5 " 5t Ve s b 2
.~ =~ eosx.cos 2x.cos 3x[tanx +2tan 2x + 3 tan 3x]
dx
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Q2 : Differentiate the function with respect to x.

J(-“-')(-“-z) ,
(x-3)(x-4)(x-5)

Answer :

o [ GDG-2)
Let ) \/("__3)(‘\-_4)(.\'-5)

Taking logarithm on both the sides, we obtain

)

log y = log \’ (x=3)(x—4)(x-5)

= logyp=clh (x=1)(x-2)
logy=>1 gh(x—_‘i)(,\'—«l)(x—S)

—logy %[Iog{(x—l)(.\'—Z)}—log{(.r—3)(.\'—4)(x—5)}]

=logy %Llog(x—])*—log(x—2)—log(.\‘—3)—log(.\'—4)—Iog(.\'—S)J

Differentiating both sides with respect to x, we obtain

d I d | d

L4 (x-1)+ x=2)-——. % (x-3
ldy _1|x-1 (Lr(\ ) x=2 zl.\'(\ ) x=3 (I_\'(‘ )
ydx 2 1 d 1 d
: e A (x-4)-—— % (x5

x—4 d_\'(\ ) x-5 d.\'(\ )

dy _\[ 1 1 1 1 1 ]
= = + - - -

dc 2\x-1 x-2 x-3 x-4 x-5

cdy 1 (x=1)(x=2) [ N R S . ]
Tdx 2\ (x-3)(x-4)(x-5)Lx-1 x-2 x-3 x-4 x-5

Answer needs Correction? Click Here

Q3 : Differentiate the function with respect to x.

(log x)™"

Answer :

Let y =(logx)™

Taking logarithm on both the sides, we obtain
log y = cos x-log(log .x)

Differentiating both sides with respect to x, we obtain

%:;_\\ = %(cos,\')x log (log x)+cos.x x %[Iog(log_t)]

1 dy . d
= —.— =—sinxlog(log x)+cos x -—(log x)
y dx logx dx

dv [ . cosy 1]
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R G
dy

cosx| COSX .
s —=(logx) —sinxlog(logx)
dx xlog x

Answer needs Correction? Click Here

Q4 : Differentiate the function with respect to x.

x* —tinx

Answer :

Lety = x*-2"""
Also, let x* =y and 2" =v
Ly=u-v

dy _du dv

dx  dv dx
u=x*
Taking logarithm on both the sides, we obtain
logu = xlog x

Differentiating both sides with respect to x, we obtain

K (x)xlogx+xx # (logx)
wdx |dx dx
du 1

= ——=u| Ixlogx+xx
dx X
= =x"(logx+1)
dx
du .
=—=x"(1+logx)
dx
= 2sin X

Taking logarithm on both the sides with respect to x, we obtain
logv=sinx-log2

Differentiating both sides with respect to x, we obtain

1 dv d,.
—-—=log2-—(sinx)
v dx dx
dv
= —=vlog2cosx
dx
av s
= —=2""cosxlog2
dx
dy .
== x*(1+logx)-2"" cosxlog2
dx

Answer needs Correction? Click Here

Q5 : Differentiate the function with respect to x.

[ CLASS XII ]
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(x+3) (x+4) .(x+))

Answer :

Lety=(x+3)".(x+4) .(x+5)’

Taking logarithm on both the sides, we obtain
log y =log(x+ 3): +log(x+ 4)‘ +log(x+5)’

= log y=2log(x+3)+3log(x+4)+4log(x+5)
Differentiating both sides with respect to x, we obtain
1 dy 1 d . 1 d 1 d

—==2. i (x4+3) 43— —(x+4)+4-———(x+5)
v “dx x+3 dx x+4 dx xX+5 dx
dy 2 3 4
D—==y + +
de [ x+3 x+4 x+5

o
== =(.\'+3) x+4)' (x+5) [ = = ]
+“s \+4 X+5

dy +38 (x , 2(x+4)(x+5)+3(x+3)(x+5)+4(x+3)(x+4)
:>I_U F (e (49) [ (x+3)(x+4)(x+5) ]
Di% (x+ )(\+4) (x+5)° [ (v +9r+70) (.Y:+8.\'+15)+4(_\-:+7_\'+]2):]
"'%:(-‘+3)(-"+4):(-\’+5)‘(9.\':+70x+|33)

Answer needs Correction? Click Here

Q6 : Differentiate the function with respect to x.

(x+3) .(x+4) (x+5)’

Answer :
Lety=(x+3) .(x+4) .(x+5)’
Taking logarithm on both the sides, we obtain

logy= lug(.\'+3)3 +log(x+ 4): +log(x+ 5)4

= log y =2log(x+3)+3log(x+4)+4log(x+5)

Differentiating both sides with respect to x, we obtain

1o =2. I i(r+\)+3 1 ~d( c+4)+4- ] ~(l( ¢+ 5)
y “dx x+3 dx x+4 dx xX+5 dx

dy 2 3 4
=== - +

dx x4+3 x+4 x+45

) " 2 3 4
=P o (x43) (x+4) (x+5) | o+ —— 4
et ) [.r+3 x+4 x+5

dv g iy e | 2(x+4)(x+5)+3(x+3)(x+5)+4(x+3)(x+4)
3;-(.\%) (x+4) (x+5) [ 3+ ) +5)
dy

—_—(r+3)(\+4) (x+5)- [ (x* +9x+20)+3(x* +8\+]5)+4(\:+7_\’+]2)-|
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“uA - -

W - (x+3)(x+ 4): (.\'4—5)l (9.\‘: +70x+ I33)
dx

Answer needs Correction? Click Here

Q7 : Differentiate the function with respect to x.

(log _\')' +x'

Answer :

Lety =(logx)" +x"**

Also, let u = (logx)" and v = x"*"
Ly=u+v

dy du dv
= == } .

(1)

dx dx dx
u=(log x)*
= logu = l0g|:( log .\')‘}
= logu = xlog(log x)

Differentiating both sides with respect to x, we obtain

ldu d d
= x)xlog(logx)+x- log(log x
u dx (ix'( )xlog(log x) d.\'[‘”(‘~ )]
du d
= — =u| Ixlog(logx)+x- ~——(log x)
dx log x dx
du i x 1
= — =(logx) | log(logx)+ .
X L logx x
du 2l 1
-=(log x)" | log (log x)+
dx L log x
du _ (logx) —Iog(lug.\')dog x+1
dx | log x
du -1
=(logx 1+log x.log(log x =
&~ Ulogx) [1+log x.log(logx) ] (2)
——

= logv= Iog(.\""-"' )
= logv =log xlog x = (log x)’

Differentiating both sides with respect to x, we obtain

| '(I\' o d [(log.\‘):]

v odx dx
v 1

St =2(logx)- ‘ (logx)

v dx dx
N 2v(logx) :

dx X

ﬂ = Qxlo8* log X

dx
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= wr - l\_luyn 1 lOg X (3)
dx

Therefore, from (1), (2), and (3), we obtain

dy o1 oy
T =(logx) |:] +log x.log (log \)] +2x" % L log x
dx

Answer needs Correction? Click Here

Q8 : Differentiate the function with respect to x.

(sinx)"+sin”' Jx

Answer :
Lety = (sinx)" +sin"' Vx
Also, let u = (sin.\')' and v=sin"'Jx
Ly=u+v
dy _du P dv
dx dx dx
u=(sinx)’
= logu = log(sin x)’
= logu = xlog(sin x)

Differentiating both sides with respect to x, we obtain

= %% = %(\)x log (sinx)+xx %[Iog(sin x)]
du 1 d
= 2 _ | 1-10g(sin x) + x- —— - (sin x
= u[ og(sinx)+x ey (sin \)}
e (sinx)’ {Io 2 (sinx)+ X _.cos \']
dx ‘ SUES sinx
du . X . "
:»T‘_:(sm.\') (xcotx+logsinx) (2)
)
v=sin"' Jx

Differentiating both sides with respect to x, we obtain

dv 1 d
a1 dr
dx l—(\/;): d.\'( )

v 1
dv  Jl-x 2\/;
= i = _I (3)

(1.\' 2 \/ X- _\':
Therefore, from (1), (2), and (3), we obtain
dy

—=(sinx)" (xcotx+logsinx)+ (]—
dx 2Jx =¥

Answer needs Correction? Click Here
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QY ! Dirterentiate the runction with respect to X.

_sin x

2 4 (sin )™

Answer :

Lety = x""" +(sinx)™"

Also, let w = x""* and v = (sin \)t
Ly=u+4v

dy du dv
- = —

dx dx dx

_sin x

u=Xx
= logu = Iog(.\"’"' )
= logu =sinxlogx
Differentiating both sides with respect to x, we obtain

Baus i(sin x)-logx+ sin.\'-i(logx)
udx dx dx

du . 1
= —=u|cosxlogx+sinx-—

ax X
du in sinx

= —=x""| cosxlog x + +(2)
dx L X

v=(sin \)'
= logv = log(sinx)™"

= logv = cosxlog(sinx)

Differentiating both sides with respect to x, we obtain

\lfllr ) %(Cos)‘)X log(sin x) + cos x x %[Iog(sin \)]
= Z‘v = v{win x.log(sinx)+cos x- ey ZZ‘_ (sinx)}

dv . yoosx . . cos x
= -:(sm.\‘) —sinxlogsinx+-——cosx
dx sinx

= Z—‘ = (sinx)™"" [~sin xlogsin x +cot xcos x|
x

v _ (sinx)™" [cot xcos x —sin xlogsin x|
dx

From (1), (2), and (3), we obtain

dy

_— sinx . \ocosx : -
rra i Ll log x+ +(sinx)™" [cos xcot x —sin xlogsin x|
dx x

Answer needs Correction? Click Here

Q10 : Differentiate the function with respect to x.

x*+1

_XCosx
X

x =1

[ CLASS XII ]
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Answer :
Let y = x*®* + \ +1
- x* -1
Also. let u = x**** and v = \ +1
x -1

Ly=u+v
dy du dv

a8 o (1)

dv  dx N dx

X COS X

U=Xx
—, |0g u= |0g(i‘.-:n\. )

= logu = xcos xlog x

Differentiating both sides with respect to x, we obtain

ldu d d d
= (x)-cosx-logx+x-—(cosx)-logx+xcosx-—(logx)
udy dx dx dx
du . 1
= —=u[l-cosx-logx+x-(—sinx)log x+xcosx-
dx X
du o .
= — = x"""(cos xlog x — xsin xlog x + cos x)
dx
du . !
=>—=x" [cos.\'(] +log x)—xsin .\'Iog.\'] =(2)
dx
x +1
V="
x° =1

=logv= Iog(.\': + I)— I()g(.\"‘ - I)

Differentiating both sides with respect to x, we obtain

1 dv 2X 2x

vdy x*+1 x’ -1

dv vl?_.\'(.\‘: —l)—2.\'(.\"‘ + l)}

dx (.\'7+I)(.\"‘—I)

dv  x*+1 -4x
=— =2
dx  x*-1 [(.\"‘H)(.\':—IJ

dv —4x
— e s

= .(3)
dx (\ —])>
From (1), (2), and (3), we obtain
i = X7 [cos.\'(l +log x) - xsin xlog .\‘] D 5
dx (.‘--‘ - 1)

Answer needs Correction? Click Here

Q11 : Differentiate the function with respect to x.

1
(xcosx)” +(xsinx)s

Answer :
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1

Lety =(xcosx) +(xsinx):
1
Also, let u = (xcosx) and v = (xsin x)-

Ly=u+ty
dy du dv

== ——
dx dx dx

u=(xcosx)"

= logu = log(xcosx)’

= logu = xlog(xcosx)

= logu = .\'[log x+logcos .\']

= logu = xlog x+ xlogcos x
Differentiating both sides with respect to x, we obtain

ldu d d
——=—/(xlogx)+—(xlogcosx
u dx d\'( g%) dx( gcos )

|

D% = quog.\'-;i(x)ﬁ-x-:ll‘.(Iogx)}+{logcosx»:’il\.(.t)+.v~:il\.(logcosx)f]

X
:ﬂ:(xcos.\')' [log-"'l+‘\'~lJ+Jlogcos.\'~l+x~*|--i(cos,\-)1
dx X 1 cosx dx [

:)‘;":(xcos.\-)"[(|og.\-+|)+{logcos.\-+ * -(—sirn')H

Al COs x

= ? =(xcosx)’ [(1 +log x)+(logcosx—xtan \)]

fx
du !

=~ =(xcosx) [1 —xtan x+(log.\'+logcos.\')]
dx
du .

=== =(xcosx)'[1-xtan x +log(xcosx) ] -(2)
dx

I
v=(xsinx):
1
= logv = log(xsinx)s

= logv = L log(xsinx)
x

1 :
= logv =—(log x +logsin x)

1 ] :
= logv =—log x+—logsin x
o X

Differentiating both sides with respect to x, we obtain

ldv df1 d|l :
= log x |+ log (sinx)
vdy dx dx| x

Sea [log.r~d(l]+I.~(I{(Iog.\')}+{log(sin.\')-Z(lja»l-(ll{log(sin .\-)}}

X

v dx dx\x) x dx d) X dx

L lo'r~(—L]+l~l +| log (sin \')-(—Lj+l~L~i(sin\')
v dx = ¥) xx = ) x> ) x sinx dx ’

ldv 1 log (sin.x 1
=22 —(1-log x)+ —#+,7~cos.\-
vdx Xx° x° xsinx

= - = (xsinx)s =
ax

: {I —logx | ~log(sinx)+ xcot .\']

X X
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L (xsinx)«

ax

~ \\ 1= 10X —10g51m.X)+.1Col .\‘J
.\’2

. dv _ o \): { 1- log(.\'sin’x) +xcot .\':|
dx X

From (1), (2), and (3), we obtain

dy =(xcosx)’ [I —xtanx+ log(.\‘cosx)] +(xsinx)s

dx

! [.\‘col x+1-log(xsinx)
.\'-‘

Answer needs Correction? Click Here

Q12: king ﬂ of function.

dx

¥

x'+yt =1

Answer :

The given function isx” + y* =1

Let ¥'=uand y*=v

Then, the function becomes u+ v=1

Z"‘ " j: =0 (1)
u=x

= logu = Iog(‘\" )
= logu = ylogx

Differentiating both sides with respect to x, we obtain

i log x .4 y- 2 (logx)
u dx Shde T odxt
du [ dy 1 :|
=>—=u|logx—+y-—
dx dx x
:dl:,\-"(log.\‘£+l] -(2)
dx dx x
v=y"

= logv= log(,v‘ )
= logv=xlogy

Differentiating both sides with respect to x, we obtain

1 dv d d
—-—=log y-—(x)+x-—(logy
v dx = c/x( ) cl.\'( o )
dv 1 dy
= —=y l()g)~.|+_‘-._._~_
dx y dx)
dv x dy
=>—=y"|logy+—— .3
dx [ Ty dx] ()

From (1), (2), and (3), we obtain

dy  y) x dy )
AL AN ISLA8 R wa'o = =N

o 1ne

o e
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~ | ven —w

\ dx .\') i L-\'s.- I ydx )

i\ ay :
D(.\" log x + xy l) : :~(_v.\"‘ "4y log_\')
dx
cdv x4 ytlogy
dx x logx+xy™"

Answer needs Correction? Click Here

Q13! Fing d-‘: of function.

ax

x y

yi=x

Answer :

The given function is y* = x*

Taking logarithm on both the sides, we obtain
xlogy=ylogx

Differentiating both sides with respect to x, we obtain

Iog.\'--d (x)+x- d (logy) = Iog.\'--d;(_\') +y- -‘/I‘ (logx)

dx dx dx dx
1 dy dy 1
>logy-l+x-——=—=logx-—+y-—
Vv dx dx X
dy )
= ]og.\ +——=] gX—+=—
ydx dv X
(x
=>|—-logx |=—==-log)
)
\
x-ylogx |dy y-xlogy
- J ay _. )
L y dx X

Ldy vy y—-xlogy
Tdv x | x—ylogx

Answer needs Correction? Click Here

Q14" Eing fl-‘: of function.

ax

(cosx)” =(cosy)’

Answer :

The given function is(cosx)" = (cos )’

Taking logarithm on both the sides, we obtain
vlogcosx = xlogcosy

Differentiating both sides, we obtain

dy d d (e d

lnarnce v.22 1 w. " {lac cne v\ = laa cnc .
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TETET ax T ax\TETTT TIVETES g\ g\
dy 1 d 1 d
= logcosx—+ y- -——(cosx)=logcos y-1+x- -——(cos y)
X cosx dx cosy dx

dy y . X . dy
= logcosx—+———(-sinx) =log cos y + (~siny)-
dx cosx cos y dx

dy dy
= logcosx——— ytanx = logcos y—xtan y —
dx dx

dy

= (log cosx +xtan y) ytanx+logcos y
dx

_dy ytanx+logcosy

dx xtany+logcosx

Answer needs Correction? Click Here

Q15: king % of function.

ax

xy ="

Answer :

The given function is xy = ¢

Taking logarithm on both the sides, we obtain
log(xy)=log(e™” )

= logx+logy=(x-y)loge

= logx+logy=(x-y)xl

=logx+logy=x-y

Differentiating both sides with respect to x, we obtain

d d d dy
—(logx)+—(logy)=—(x)-—
zl.\'( ex) ¢l.\'( ey) (Ix( ) dx
Ll
x ydx dx
(. 1)dy 1
:9‘ 44— |—=—=]——
\ \)(I.\' X
(y+1\dy _x-1
Ly Jd.\' X
&y _y(x-1)
Tdx x(y+1)

Answer needs Correction? Click Here

Q16 : Find the derivative of the function given by /(x)=(1+x)(1+x*)(1+x")(1+x*) and hence find
r(1).

Answer :

Vi AN/ £\
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INe gIVen relationsnip IS 7 (x) = (1+x)(1+x" J{1+X" J{1+x7)
Taking logarithm on both the sides, we obtain
log £ (x) =log(1+x)+log(1+x")+log(1+x*)+log(1+x")

Differentiating both sides with respect to x, we obtain

d d
d\[/ :l Iog (1+x)+ /_log(l+.\ ) e Iob(]+\ )+ loi.(l+\ )

ax

= _l -‘/"(.\')—L i(l+.\')+ l,-i(l+x")+ I ~i(l+.\")+ ! ~i(l+,\-")

f (\’) l+x dx 14 x° dx 1+x' dvx 14+ x* dx
= f'(x)=r(x) L+ ! ~2x+ I 4x7 4 : -8x7
' ‘ 1+x  1+x° 1+x* 1+x*

.'._/"'(.\')=(l+.\-)(l+.\-’)(I+.\-‘)(|+x")[ SR 4x‘1+ 8".73]

I+x 1+x° 1+x I+x

Hence, _/"(I)=(l+|)(|+l")(l+l')(|+|")[ : +2x',+4x'5+8)":]

1+1 1+ 1+1* 1+

=2><2><.7..><2]:l E-i-i §]
22 2 2
N
=,6X(MJ
2
=16x22 =120
)

Answer needs Correction? Click Here

Q17: Differentiate (x°—5x+8)(x’+7x+9)in three ways mentioned below

(i) By using product rule.
(ii) By expanding the product to obtain a single polynomial.
(iii By logarithmic differentiation.

Do they all give the same answer?

Answer :
Lety =(x*—5x+8)(x’ +7x+9)
(i)
Letx’ -5x+8=uandx' +7x+9=v
Ly=uv

dv  du av
=D =—.y+y-—

dx  dx dx
dy d
p—

dx d\

(By using product rule)
(r —w+8) (,\:+7,x'+‘))+(.v: —5.\'+8)-%(.\"+7.\'+9)

= % =(2x- 5)(.\" + 7x+9) +(.\': -5x +8)(3.\‘: ks 7)

::‘\'22 (\ +7\+9) ’(\’ +7"+9) (3‘ ) 5"'(3"':+7)+8(3x:+7)
=& (2x* +14x7 +18x) - 5x* - 35x - 45+ (3x* + 727 )~ 15x" - 35x + 24x7 + 56
A%
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& =5x* =20x* +45x* = 52x +11
dx
(ii)

y: (.\"' -5x+ 8)(x" +7x+ ‘))
= x? (.\" +7x+ ‘)) - 5.\'(.»(‘ +Tx+ ‘)) + 8(.\'1 +7x+ 9)
=x*+7x° +9x7 = 5x* =35x% —45x +8x* + 56x+ 72

=x*=5x' +15x° -26x* +11x+ 72

(?. - [Z (x‘ =5x! 41557 -26x7 +11x + 72)
ax ax
d s d d d;, d d
=I('{ )"SZ("’J)“5$(X )*%E(_\' )+IIZ(.\')+Z(72)

=5x" =5x4x’ +15x3x* =26x2x+11x1+0

=5x* —20x" +45x% - 52x +11
(iii) y= (A\" —5.\'+8)(.\'" + 7.\'+())
Taking logarithm on both the sides, we obtain
log y = log(x* —5x+8)+log(x* +7x+9)

Differentiating both sides with respect to x, we obtain

ldv d i i l
> d..\' - :i‘. Iog(.\" —>.\~+8)+ :f.\' log(x +7x+9)

:>lﬂ: ~ I_ .i(.\*—5,\'+8)+‘;‘i("’¢+7‘\’+9)
yax x-5x+8 dx x'+7x+49 dx

:d_r:y 2 1 x(2x=5)+— l x(3x2+7)
dx X —5x+8 X +7x+9

Difl‘:(,\'3_5.\’-}-8)(,\“4-7_‘-.4.9)[ ~2.\'.—5 . ‘3",:+7 :|
e x*=5x+8 X +7x+9

= j:\- = (,\'3 "5.\'+8)(,\"‘ N 7"__*_9)|\(2.\\'—5)(.\’l + 7.\'+9)+(3x3 o 7)(.‘_: _5~\'+8)j|

(.\"‘ —5x+8)(.x" +7.\'+9)
= ay = 2.\‘(,\" +7x+ 9) - 5(.\" +7x +9) +3x° (x: -5x+ 8) + 7(.\‘: ~5x+ 8)

= Z/T =(2x" +14x" +18x) - 5x* ~35x— 45+ (3x" —15x" +24x )+ (7x" —35x+56)

= . =5x* —20x° +45x* - 52x+11
dx

From the above three observations, it can be concluded that all the results of % are same.
ax

Answer needs Correction? Click Here

Q18: If u, vand ware functions of x, then show that

¢ du dv dw
—(uv.w)=—vw+u.— w+uv.—
dx dx dx dx

in two ways-first by repeated application of product rule, second by logarithmic differentiation.

Answer :
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Let y=uvw=u.(v.w)

By applying product rule, we obtain

dy du d
—= Avw)+u. VvV-w
de dx {ex) dx ( )
dv  du [dv dw S p
= ==—v-w+u “WHV- (Again applying product rule)
dc  dx | dx dx

dy  du dv dw
= Ve WU — WA UV
dx dx dx dx

By taking logarithm on both sides of the equationy =u.v.w, we obtain
log y = logu +logv+logw
Differentiating both sides with respect to x, we obtain

l dv d d d
—=—= logu)+ logv)+
y dx u’.\‘( gu) z/.\'( ev) dx
1 dv_ ldu ldv 1dw
= —i—= + +
y dcv wudx vdx wdx

dy ( ldu ldv 1 dw)
L e + J

ude vdx wdx

(logw)

U
]

dy (1 du ldv 1 zlw)
uv.w. i+ +

dx ude vdx wdx

dy du dv dw
S = e Ve WA U WA UV

dx dx dx dx

Answer needs Correction? Click Here
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Exercise 5.6 : Solutions of Questions on Page Number : 181

Q1: If xand yare connected parametrically by the equation, without eliminating the parameter,

1‘“ndﬂ

dx

x=2at’, y=at’

Answer :

The given equations arex =2q¢* and y = ar*

'l'hcn.% :lil( ar*)= anv:%(l:):.?a-ll:%u
dy d; . dg., 3 3

g = L) =g \=g-4-P=4

= d’(ul )=a d’( t')=a-4-r' =4at

[dy
Ldy \dt) dat’ a

Ty (:l.\‘) " dat
dt

Answer needs Correction? Click Here

Q2: If xand y are connected parametrically by the equation, without eliminating the parameter,

1‘ndﬂ

ax

X=acosé,y=bcos#8

Answer :

The given equations are x=acos 8and y= b cos 6

Then, ‘11;) = i(a cos@)=a(-sin@)=-asin0
[¢

‘Il;? 7 —(bcos@) =b(-sin@)=-bsin@

a

dy )
Ldy [dHJ —bsind b
" dx [ dx ] " —asin® a
do

Answer needs Correction? Click Here

Q3: If xand yare connected parametrically by the equation, without eliminating the parameter,

ﬁndﬂ

dx

X=sin t, y=cos 2t

Answer :
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The given equations are x = sin tand y = cos 2t
Then, &= =4 sint) =cos
I'hen, i d’(.ml) cost
dy _d

d
=—(cos2t)=—sin2t-—(2t)=-2sin2¢
e el a'?)

dy
cdy \dr) -2sin2t -2-2sintcost

dx [dx] cost cost
dt

=—4sinf
Answer needs Correction? Click Here

Q4 : If xand y are connected parametrically by the equation, without eliminating the parameter,
1y
find <X,

dx

Answer :

The given equations arex=4r and y = 4
t

dxgd. 4t)=4

dt dt

ﬂzi[i]:4 ;(1J:4.(—_']:—_4
dr de\t dr\t ! t

() )
dy le_ ) -l

Tk [d.\' ) 4 t
dt J

Answer needs Correction? Click Here

Q5: If xand y are connected parametrically by the equation, without eliminating the parameter,

find <.

dx

x =cosfd—cos20, y =sinf—sin20

Answer :

The given equations arex = cosf —cos26 and y = sin & —sin 20

Then, Lol i(0050 ~c0s26) = i(cos 0)- i(cos 26)
do do do do
=—sinf - (-2sin26) =2sin26 —sin o
> i(sin 0 —sin26) = i(sin 0)- i(sin 260)
do do do do
=cosf —2cos26
(4)
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.4y _\av ) _Cosv-—1cosiv
Tdx (dx) 2sin20-sin@
((10) .

Answer needs Correction? Click Here

Q6: If xand y are connected parametrically by the equation, without eliminating the parameter,
dy

find —.

dx

x=a(@-sin@), y=a(l+cosd)

Answer :

The given equations arex =a(@-sinf) and y = a(1+cos0)

Thcn.:/t—g = a[(}—é(())—&—é(sin())} =a(l-cos®)

O - o 0+ (c030) |- [+ (-5n0)] - -asind

do | do
[d,\'j .6 8 0
dy_\d8) -asing _“2singcosy —coso o
“‘/-"_[‘l\'j_u(l—cosm_ 25in:H ) sinbJ - 2
de 2 >

Answer needs Correction? Click Here

Q7: If xand y are connected parametrically by the equation, without eliminating the parameter,
1y
find =,

dx

sin’ ¢ cos” ¢
x= , V=
Jeos 2t Jeos 21

Answer :
sin’ 1 cos’ t
The given equations arex= and y = ——
Jeos2s Jeos 2t
. dx d| sin't
Then,—=—
dt dt| Jcos2t
d 7 .3, d =
Jeos 21 - (sm‘!)—sm - Jeos 2t
_ dt dt

cos 2¢

) Jeos 2t -3sin"l-:/l’ (sint)—sin‘7x 2@.:{’/(00521)

cos 2t

— . sin’ 7
3Jcos 2t -sin’ tcost — —
2/ cos 21

&

(-2sin2s)

cos 2t
~ 3cos2ssin’ fcost +sin’ £sin 21

cos 2f \/ Ccos 2t
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dy _d cos’

dt dt| Jcos2t

\fcos2t.:lll(cos‘l)—cos‘l~ ‘Ijl(\/cos2l)
[¢

cos 21
Jeos2r.3cos’ - ! (cost)—cos’t. - cos2r)
_ dt 2\cos2r dit
- cos 2t

e - > N x ; s N
3\cos2t.cos” 1(—sint)—cos’ 1+ .(—2sin2r)

1
2+\/cos 2t

cos 2t
—3cos2¢.cos’ 1.sinf +cos’ £sin 21

c0s 2t -+Jcos 2t

dy
_dy _\dr) -3cos2t.cos’t.sint+cos’ 1sin2s

Ty [dr) 3cos2rsin’ 7cost +sin’ 1sin 2t
dt

~3c0s21.cos £.sinf +cos’ 1(2sint cost)

3cos2ssin’ fcost +sin’ f(2sint cost)

sinf cos/ [—3 €08 2t.cost +2¢cos’ I]

sinf cost [3 cos 2 sint + 2sin’ I:]

[—3(2(:05:1 - I)cost + 2cos‘l]

cole:(Zcos:l—l)W

- [3(1 —2sin’ I)sinl + ?_sin‘/} cos2s = (I - 25in:l)

 —dcos’ 1 +3cost
3sins—4sin'7

—cos 3t cos3f =4cos’ 1 —3cost,
sin 3/ | sin37 = 3sint —4sin’ 1
=-—cot3t

Answer needs Correction? Click Here

Q8: If xand y are connected parametrically by the equation, without eliminating the parameter,
1y
find <X,

dx

t :
x= u(cosr+ log tan ;]. y=asint

Answer :

/ 1\
The given equations arex = uLcosl +log 1an;J and y = asint

Then,ﬂ =a- i(co.c/) + i[log tan -
dt dr dr \ 2

=al|-sinr+

tan
g

[t atd(0)]
Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
=(IL—SIHI+C(“2‘5CC zdlszJ
[ ‘
=a —9inl-+-cOsz X L 1
‘ sin | cos? ! 2

=al-sinf+———
2sin cm

!
2
=da —qlnf-f'—
sint
—sin’r+1
=d| ————
sint

cos 1
=q—
sint/
dy d
=a——(sint) = acost
drdl

dy
dy dt J acost sint
fo——= = ~ =——=1an/

Cdy [ dx) cos’t)| cost
J a’
dr sint

Answer needs Correction? Click Here

Q9: If xand y are connected parametrically by the equation, without eliminating the parameter,
1y
find <.

dx

x=asecO, y=btan0

Answer :

The given equations arex =asec@ and y = btan &

> » |
Then, “= =a-—~(secf) = asecHtand

do do
L =b-i(lan 0)=bsec’ 0
do deo
(d\ ]
dy _xdo il bscc()col 0= bcos? = s X ,I = b cosec 0
dx [a’.\‘ ) asecOtanf a acos@smf a snb a
do

Answer needs Correction? Click Here

Q10: If xand yare connected parametrically by the equation, without eliminating the parameter,

1‘”ndﬂ

dx

=a(cos@+0sin@), y=a(sind—-0Ocos0)
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Answer :
The given equations arex =a(cos@+0sin@) and y = a(sin@—0cosb)
Then, L =a d»cos()+»d (0sin@) |=a| -sin@+0 d‘_(sin())+sin()-d (0)
deo deo do do do
= a[-sin@ +0cos @ +sin O] = ab cos &

dv d , . d [ d d ]

4| L (sin0) -2 (0cos0) | = a| cosd —{ 0" (cos0) +cosO- (6

7 a[d(}(sm ) d()( cos )} a[gos 1 d()(uos )+cos d()( )d
=alcos @ +0sin0—cos0)

=afsinf

dy
.dv _\do) absinf _

Tdx [d\'j " afcosd
de

tan @

Answer needs Correction? Click Here

QN g, Na* ', y=+a™ ", show that % =-2
dx

X

Answer :

The given equations arey = \/g™ " and y = Va** *

| 0081

4 J
x=va™ "andy=+a
1 1
3,\‘:((:"” ')’ und}':(u‘"‘ ')"
1 1 1
s s Cos '/

=>x=a’ and y = a?

1
sin~' 4

Consider x = a?

Taking logarithm on both the sides, we obtain

-
log.\':;sm tloga

| dx 1 d. _
S =—loga- (sm '1)

x d 2 dt

dv x
=>—==loga-—

d 2 | _[:

dv  xloga

T 21—

L
cos'r

Then, consider y = a?

Taking logarithm on both the sides, we obtain

1
log y = - cos "tloga

1 dy 1 d I
So——= —logw—(cos 1)

y de 2 dt
Dd,\'__\'loga. -1 )

dt 2 ,/1_,3J

dv -yloga
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dr 2\1-¢

/

av) ~yloga )
Ldy [(/I /l _\ 3\/?/ __Y
v [(1-\' “ R "/ xloga S
dt ) ,\2\/1 £ J

Hence, proved.

Answer needs Correction? Click Here
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Exercise 5.7 : Solutions of Questions on Page Number : 183

Q1 : Find the second order derivatives of the function.

XX 43x+2

Answer :

Lety =x*+3x+2

Then,

dy d g,

(2 +_ =2x+34+0=2x+3

dv  dx ( ) dx ( ) dx ( ) ’ '
d’y d d

co—=—(2x —(2x)+—(3)=2+0=2
dx” d\( 3)= d.\'( ) d.\'( )

Answer needs Correction? Click Here

Q2: Find the second order derivatives of the function.

20
X

Answer :
Let‘r = ,\':"
Then,

by 1 x*")=20x"
dx dx

297 _ 4 (50x) =209 (") =20-19- 4" = 380x"
dx” dx dx

Answer needs Correction? Click Here

Q3: Find the second order derivatives of the function.

X-COSXx

Answer :

Lety=x-cosx

Then,

dy d . .
- —( X-COSX)=COSX" —( x)+x—(cosx)=cosx-1+x(-sinx)=cosx—xsinx
dx dx dx

illr‘ e —[cosx—xsinx]= € (ws r)—TI\(\ sin x)

:—sin.\'—{sm‘ T/( )+ xe *(5'"‘)]

= —sinx—(sinx+xcos.x)
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=—(xcosx+2sinx)

Answer needs Correction? Click Here

Q4 : Find the second order derivatives of the function.

log x

Answer :
Lety=logx
Then,

dv dx ;-

I
Ay dvl\x J X’

Answer needs Correction? Click Here

Q5 : Find the second order derivatives of the function.

x*logx

Answer :

Lety=x"logx

Then,
v dr (VN . d
%zi[\ l()g.\']=log.\'~i(.\' )-f- x ~i(log.\')

> a1 5 - %
=logx-3x" +x"-—=logx-3x" +x°
X

=x"(1+3logx)

. ¢1:.\‘ _d {",: (I +3log \)}

Ty dv

=(1 4—3]0g.\')~i(.\"' )+x° ‘I—I(I +3log x)

ax i ax

> 3
=(1+3logx)-2x+x"-=
x
=2x+6xlogx+3x
=5x+6xlogx

=x(5+6logx)

Answer needs Correction? Click Here

Q6 : Find the second order derivatives of the function.

e*sinSx
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Answer :
Lety=¢"sin5x

dy

e = :Zr (e‘ sin 5_\*) =sin5x- :llr (e‘ ) +e* ((li\ (sin5x)

- e a .. - g
=sinSx-e" +e"-cos5x-—(5x)=e"sin5x+e" cos5x-5
dx
=e"(sin5x+5c0s5x)
dy d

them g8 2 [c‘(sini\' + Scos 5x) |
en, ax- ax

.. - d . Y -
= (sin5x + 5cos5x)- - (e*)+ e+ (sinSx+ 5 cos 5x)
dx dx

=(sin5x+5cos5x)e” +e' [cosS.v {Z (5x)+5(-sin5x)- 4 (ﬁ)J
dx dx

=e"(sin 5x+5¢0s 5x) + e* (5cos 5x - 25sin 5x)

=e"(10cos 5x — 24sin 5x) = 2e" (5 cos Sx —12sin 5x)

Answer needs Correction? Click Here

Q7 : Find the second order derivatives of the function.

€* cos3x

Answer :

Lety=¢" cos3x

Then,
:;: “//‘ ("b.r X COSl\') cos3x- :Ilr ((,b\ ) Le =, :/l‘ (COS z\)

cos3x-e™ - :ii((%x) +e™ - (—sin3x)- 5((3):)

6e* cos3x —3e* sin3x (1)
dy o ((w"-" cos3x—3e* sin 3\') =6- = ("’“ cos’h‘)— 3 ¢ (‘,6-" - “)
T dx o R “ - “
. 0.[0‘)“ cos3x —3¢" sin 3",:|_3.~ sin 3'\.,(‘[1(‘,1»\ )+cm .:I—.I\'(Sin 3x) | [Usins (|)]

36e* cos3x —18¢® sin3x — 3[sin 3x-e* -6+e* -cos3x-3 |
36¢" cos3x —18¢" sin3x —18¢™ sin3x —9¢"* cos3x
27¢™ cos3x —36¢" sin3x

=9¢" (3 cos3x —4sin3x)

Answer needs Correction? Click Here

Q8 : Find the second order derivatives of the function.

tan ' X
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Answer :

Lety=tan™"x

Then,

dy_dgooy_ ]

(lr_clr(tan ") 14 x?

4y d( 1) d ' o) (14022 D (14 42

Ay )L 1) =) 1) 1)
. -2x

= x2

(l+.\"‘): -\':(H.‘_:)_\

Answer needs Correction? Click Here

Q9 : Find the second order derivatives of the function.

log(log x)

Answer :

Let y =log(logx)

Then,
dy d 1 1 d I
—=—/log(logx) | = -—(log x) = =(xlogx
dx (I.\'[ g(logx)] log x (l\’(uc\) xlog x (g}
((ll% = %:(.\'Iog.\') I] =(-1)-(xlogx) = .%(_‘-l()g.\-)
e ,-[Iog.\'-i(.\')+.\‘-i(log.\')]
(xlogx) dx dx

_ -1 ‘_[log.\'-l-b.\'-l]:m)-
(xlogx) x]  (xlogx)

Answer needs Correction? Click Here

Q10: Find the second order derivatives of the function.

sin(logx)

Answer :

Let y =sin(logx)

Then,
LA i[sin(log \)J = cos(log .\')-i(log x)= £ (icg )
dx  dx dx X
. d’y _d|cos(logx)
e
x4 [ cos(log x) |- cos(log x)- & (x)
dx dx
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X"

x| —sin(log x)- & (logx)

~cos(logx).1
dx

X

xsin(log x). : cos(log x)
x

X
[sin(log x)+cos(log \)]

x*

Answer needs Correction? Click Here

Q1

1 If y =5cos x—3sinx, prove that i‘, +y=0
ax”

Answer :

Itis given that, y = Scos x—3sinx

Then,
z;: = ;li(Scos x)- :;\(3 sinx) = 5:/1\ (cosx) - 3—:;\_—(sin x)
=5(-sinx)-3cosx =—(5sinx+3cosx)
dy_d

e [~ (5sinx+3cosx) ]
ax: X

= - 5'%(sin .\')+3-%(cos.\‘)

= —[5c05.v+ 3(—sin \)J
=—[5cosx—3sinx]

=-—y

24X, =0

T dx

Hence, proved.

Answer needs Correction? Click Here

Qs If y = cos™ x, find "I'-f’.in terms of yalone.
ax”

Answer :

Itis given that, y =cos™ x

Then,
dy _d iy = C(1_ .2 :'
‘l\’-dx(co.s .\)_\;’?_ (I A‘)
(/:_\'_ dl o 2'
di? _d\r[ (l ! ) ]

[ 1\, e\." d . 2\
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=73 U )

= (i)
-~ 233
dx (I—.\")
y=cos' x=>x=cosy

Putting x = cos y in equation (i), we obtain

d’y  —cosy
2 " =y
dx V‘(I —COos” ,\‘)
d’y  —cosy
R e
dr \/(sm'.r)
-Cos y
e
sin’ y
—Cos y 1
=)

siny sin’y

d’y )
= —==—cot y-cosec’y
dx”

Answer needs Correction? Click Here

Q13 : Ify =3cos(log x)+4sin(logx), show thatx’y, +xy, + y=0

Answer :
Itis given that, y =3cos(logx)+4sin(logx)

Then,

W= 3-%~—cos(log.\')-] + 4v%(sin(log x)]

=3. sin(l()g.\')~:li(log x) |+ 4'%05(105’,\')- :fl\_(log \)5‘

3sin(logx) 4cos(logx) 4cos(logx)-3sin(logx)

X X X
\

o d (4cos(log.\')—35in(log.\‘)
== dx | x J
.\'{4 cos(logx)—3sin(log ,\')}' {4 cos(log x)—3sin (log .\')}(.\‘)’

X

X

4{cos(log.\‘)}’ S{Sin(log,\*)}’ {4cos(|ogx) 3sin(log \’)} 1

X

—4cos(logx)+3sin (log x)

.\'l ~4sin (log x).(log .r)’ —3cos(log x).(log \)
= S
x[ 4sin(logx). : 3cos(logx). ] 4 cos(logx)+3sin(logx)
X x

x:
_ —4sin (log x)-3cos(log x) - 4cos(log x)+3sin (log x)
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x
~ —sin(log x)—7cos(log x)

X

Xy, Xy +y

. —sin(logx)—-7cos(logx)| (4cos(logx)-3sin(logx))
:-"_L sin(log x) : cos(logx) . cos(log x)—3sin (log x) +3c0u(logs) +4n 1og>)

X )\ x )
=—sin(log x)—7cos(logx)+4cos(log x)—3sin(log x)+3cos(log x) + 4sin (log x)
=0

Hence, proved.

Answer needs Correction? Click Here

14: : y )
Q If y = 4e™ + Be™, show that (i, 2 ~(m+n) b +mny =0
ax” ax

Answer :

Itis given that, y = 4¢™ + Be™

Then,

Z“ =A- :Z\. (e"" )+ B- :l,\(e) =A-e™. (Z(m.\') +B-e"- :]/‘ (nx) = Ame™ + Bne™
d’y d d [ e d(

e = E(.»Ime + Bne ): .»hn-a(e )+Bn~$(e )

e d w A 2 nx
= Am-e" -—(mx)+ Bn-e" -—(nx) = Am’e™ + Bn’e"
dx dx
d’y dy
so—=—(m+n)=—+mny
d¢

ax- X

= Am’e" + Bn“e"™ —(m+ n)~(.»hne""' + Bne™ ) + nlrl(Ae"" - Be"')

= Am’e™ + Bn'e"™ — Am’e™ — Bmne"™ — Amne™ — Bn*e™ + Amne™ + Bmne'™
=0

Hence, proved.

Answer needs Correction? Click Here

Q15:

If y =500e™ +600e 7", show that (IT‘ =49y
ax’

Answer :
It is given that, y = 500e™ + 600e ™

Then,

(1\' (/ 7 d oy
— =500.—(e"* )+ 600.—(e "
dx dx ( ¢ ) ’ dx ( ‘ )
=500-¢" - (7x)+600-¢* -
dx dx

=3500e" —4200e 7

(-7x)
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o = 3500 —(e ) 4200.(_\_(<. )

= 350().&'.1(7.\-)—4200-e ~i(—7.\-)
dx dx

=7%3500-¢”" +7x4200-¢7*
=49x500e” +49x600e "
=49(500¢™ +600¢e ™" )
=49y

Hence, proved.

Answer needs Correction? Click Here

16: 2, Bt
ie Ifc'(.\'+|):l,showthat‘/—~f:(iJ

dx” dx

Answer :
The given relationship ise” (x+1) =1
e'(x+1)=1

1
=e =
x+1

Taking logarithm on both the sides, we obtain

y=log

1
(x+1)
Differentiating this relationship with respect to x, we obtain

dy 7(\—1)1\/LJ = (x

dx de\ x+1

(x+1)  x+l

,d-‘y__d( | ]__( -1 ] 1
T delx+1 L(x+1)" ] (x+1)
d’y { -1 ):

= —==

dx’ x+1

d’y [ dy AT
= —=| =
dx” dx J

Hence, proved.

+1).

Answer needs Correction? Click Here

Q17: Ify= (tan ].l'):, show that(x’ + l): y+2x(x* +1)y, =2

Answer :
The given relationship is y = (tan™' x)

Then,
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d
¥, =2tan .\‘—(lun '.\')
dx

=y, =2tan" x.

14 x*

:>(l+.\“').\', =2tan™"x

Again differentiating with respect to x on both the sides. we obtain
1)

:)

1+x° )

(I +x° )A"_- +2xy, = 2|/

\
= (l +.\"')} ¥, + 2\'(1 +.\"')_\'l =2
Hence, proved.

Answer needs Correction? Click Here
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Exercise 5.8 : Solutions of Questions on Page Number : 186

Q1 : Verify Rolle's Theorem for the function /(x)=x* +2x-8 ,.xe[-4,2]

Answer :

The given function, f'(x)=x" +2x-8, being a polynomial function, is continuous in [ - 4, 2] and is
differentiable in ( - 4, 2).

£(-4)=(-4)" +2x(-4)-8=16-8-8=0
£(2)=(2) +2x2-8=4+4-8=0

L f(-4)=f(2)=0

= The value of f(x) at - 4 and 2 coincides.

Rolle's Theorem states that there is a point ¢ € ( - 4, 2) such that /'(¢)=0

=c=-1, where c =-1€(-4,2)
Hence, Rolle's Theorem is verified for the given function.

Answer needs Correction? Click Here

Q2 : Examine if Rolle's Theorem is applicable to any of the following functions. Can you say some
thing about the converse of Rolle's Theorem from these examples?

(i) f(x)=[x] forxe[s, 9]
(i) f(x)=[x] forxe[-2, 2]
(i) f(x)=x’-1forxe[l, 2]

Answer :
By Rolle’s Theorem, for a function f:[a, b] > R, if
(a) fis continuous on [a, b]

(b) fis differentiable on (a, b)

then, there exists some c € (g, b) such that f’(¢)=0

Therefore, Rolle's Theorem is not applicable to those functions that do not satisfy any of the three
conditions of the hypothesis.

(i) f(x)=[x] forxe[5, 9]

It is evident that the given function f(x) is not continuous at every integral point.

~
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IN parucular, Ax) IS NOT CONTINUOUS at X=5ana X =Y
= f(x) is not continuous in [5, 9].

Also, / [)] 5 dndf [9] 9

~f(5)=1(9)

The differentiability of fin (5, 9) is checked as follows.
Let nbe an integer such that n € (5, 9).

The left hand limit of /" atx = n is,
f(n+h)-1(n) _ [n+ h] [n] -1

llm =lim—=w
>0 h h_.u n-.u /1 a0 h

The right hand limit of f atx =n is,

lim - f(n+h)-f n) [n+h] [n] =" i 0=0
h—>0 h h h h-0

Since the left and right hand limits of fat x = n are not equal, fis not differentiable at x=n
..fis not differentiable in (5, 9).
It is observed that fdoes not satisfy all the conditions of the hypothesis of Rolle's Theorem.

Hence, Rolle’s Theorem is not applicable for f(x)=[x] forx €[5, 9].

(i) f(x)=[x] forxe[-2, 2]

Itis evident that the given function f(x) is not continuous at every integral point.
In particular, fx) is not continuous at x=-2 and x= 2

= f(x) is not continuousin[- 2, 2].

Also, f(-2)=[-2]=-2andf(2)=[2]=2

“f(=2)=/(2)

The differentiability of fin ( - 2, 2) is checked as follows.

Let nbe aninteger such thatne (-2, 2).

The left hand limit of / at x = n s,
Sf(n+h)—f(n) [n+h] [n] . n— = -1

lim =lim—=ow
h>0 h h_m y_.u hy a0 h

The right hand limit of / at x = n s,
h) h
lim L+ 8) =1 () _ =l ['” '] [l _ = 1im0=0

>0 A h> e
Since the left and right hand limits of fat x= n are not equal, fis not differentiable at x=n

..fis not differentiable in ( - 2, 2).

It is observed that fdoes not satisfy all the conditions of the hypothesis of Rolle's Theorem.
Hence, Rolle's Theorem is not applicable for f(x)=[x] forxe[-2, 2].

(iii) f(x)=x*-1forxe[l, 2]

It is evident that £, being a polynomial function, is continuous in [1, 2] and is differentiable in (1, 2).

s)=() -
/(2)= (2) -1=3
(1) % £(2)

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




ovacepucaton MATHEMATICS
Result Oriented (NCERT SOLUTION) [ CLASS XII ]

It is observed that fdoes not satisfy a condition of the hypothesis of Rolle's Theorem.

Hence, Rolle's Theorem is not applicable for f(x)=x*-1forx€[l, 2].

Answer needs Correction? Click Here

Q3: If f:[-5.5] > Ris a differentiable function and if /'(x)does not vanish anywhere, then prove
that /' (-5)# /£ (5).

Answer :

Itis given that f:[-5,5]— Ris a differentiable function.

Since every differentiable function is a continuous function, we obtain
(a) fis continuous on [ - 5, 5.

(b) fis differentiable on ( - 5, 5).

Therefore, by the Mean Value Theorem, there exists ¢ € (- 5, 5) such that

vy L 5)=1(5)
b4 (‘)—T-S)

=101"(c)=1(5)-1(-5)

Itis also given that f’(x) does not vanish anywhere.
~S'(c)=0

=10f"(c)#0

= f(5)-f(-5)=0

= f(5)# f(-5)

Hence, proved.

Answer needs Correction? Click Here

Q4: Verify Mean Value Theorem, if /(x)=x"-4x-3 inthe interval[a, b], where a=1andb=4.

Answer :
The given function is f(x)=x’ -4x-3

f, being a polynomial function, is continuous in [1, 4] and is differentiable in (1, 4) whose derivative
is 2x-4.

f(1)=1 -4x1-3=-6, f(4) =4’ -4x4-3=-3
SO)-1@ _s@-10)_3-(6) 3 _
b-a 4-1 3 3

Mean Value Theorem states that there is a point ¢ € (1, 4) such that /”(¢) =1

/'(e)=1
=>2c-4=1
5 5

. la =f1 a)
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- C= ;, wilcic L‘:"—;tkl. “4)

Hence, Mean Value Theorem is verified for the given function.

Answer needs Correction? Click Here

QS5 : Verify Mean Value Theorem, if /(x)=x"-5x* —3x in the interval [a, b], where a=1 and b= 3.
Find all c¢e(1.3)for which f'(¢)=0

Answer :
The given function fis f(x)=x’-5x* -3x

f, being a polynomial function, is continuous in [1, 3] and is differentiable in (1, 3) whose derivative
is 3x2 - 10x- 3.

F()=r=-5x1*-3x1=-7, f(3)=3"-5x3*-3x3=-27

SB)-1(a) _ 1)1 () _21-(-1)_

-

b-a 3-1 3-1
Mean Value Theorem states that there exist a point ¢ € (1, 3) such that f’(¢)=-10
I'(e)=-10
=3¢’ -10c-3=10
=3¢ -10c+7=0
=3¢’ -3¢c-Tc+7=0
=3c(c-1)-7(c-1)=0
=(c=1)(3¢-7)=0

=>c=1, Z.whereczze(l. 3)
3 3

Hence, Mean Value Theorem is verified for the given function and c¢= % (1, 3) is the only point for
which f'(¢)=0

Answer needs Correction? Click Here

Q6 : Examine the applicability of Mean Value Theorem for all three functions given in the above
exercise 2.

Answer :
Mean Value Theorem states that for a function f:[a, b] > R, if
(a) fis continuous on [a, b]

(b) fis differentiable on (a, b)

then, there exists some c € (g, b) such that f'(c)= thw
)—da

Therefore, Mean Value Theorem is not applicable to those functions that do not satisfy any of the
two conditions of the hypothesis.
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(i) f(x)=[x] forxe[5, 9]

It is evident that the given function f(x) is not continuous at every integral point.
In particular, fix) is not continuous at x=5and x=9

= f(x) is not continuous in [5, 9].

The differentiability of fin (5, 9) is checked as follows.

Let nbe an integer such that n € (5, 9).

The left hand limit of / at x = n s,
lim j(n+h) f(n) - lim [n+h] [n] n— = |
im

=lim-—=w
h->0 h-0 h—ul h 0 h

The right h‘md limit of / at x = n is,
: h) h
lim f(n+h)-f (n) i [n+ 1] [n] M _ lim0=0

h>0 h h ... }, h->0

Since the left and right hand limits of fat x = nare not equal, fis not differentiable at x=n

..fis not differentiable in (5, 9).

It is observed that fdoes not satisfy all the conditions of the hypothesis of Mean Value Theorem.
Hence, Mean Value Theorem is not applicable for f(x)=[x] forxe[5, 9].

(i) f(x)=[x] forxe[-2, 2

It is evident that the given function f(x) is not continuous at every integral point.

In particular, fix) is not continuous at x=-2 and x= 2

= f(x) is not continuousin[- 2, 2].

The differentiability of fin ( - 2, 2) is checked as follows.

Let nbe aninteger such thatne (-2, 2).

The left hand limit of /" at x = n s,

lim Sf(n+h)—f(n) [n+h] [n] — lim -1_
h->0 h h_.n n_.u /1 -0 h

The right hand limit of / at x = n is,

lim (n+h) f(n) i [n+h] [n]

h->0 h- bl)

m2" —lim0=0

W R s
Since the left and right hand limits of fat x = n are not equal, fis not differentiable at x=n
.~.fis not differentiable in ( - 2, 2).
It is observed that fdoes not satisfy all the conditions of the hypothesis of Mean Value Theorem.
Hence, Mean Value Theorem is not applicable for f(x)=[x] forxe[-2, 2].
(iii) f(x)=x*-1forxe[l, 2]
It is evident that £ being a polynomial function, is continuous in [1, 2] and is differentiable in (1, 2).
It is observed that fsatisfies all the conditions of the hypothesis of Mean Value Theorem.
Hence, Mean Value Theorem is applicable for f(x)=x’ -1 forx €[l 2].
It can be proved as follows.
f(=r-1=0, r(2)=2*-1=3
f(b)=fla) f(2)-f(1) 3-0 .
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N
J - -
=c===1.5, where 1.5€¢([1, 2]

2
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Exercise Miscellaneous : Solutions of Questions on Page Number : 191

Q1% (3¢ -9x+5)

Answer :
Lety= (3.\'3 -9x+ 5)"

Using chain rule, we obtain

Yy 4 (3x* ~9x+5)
dc dx

= 9(3.\"‘ -Ox + 5)'\‘- ‘Z (3x“ ~Ox + 5)
dx
s

=9(3x* -9x+5) -(6x-9)
=9(3x" —9x+5) -3(2x-3)

=27(3x* -9x+5) (2x-3)

Answer needs Correction? Click Here
Q2: sin’x+cos®x

Answer :

Let y =sin’ x+cos® x
dy dg.; d ;
o= =—(sin’ x)+—(cos’ x)
dx dx dx

= 3sin? x.2 (sinx)+6cos” x- 4 (cosx)
dx dx

=3sin’ x-cosx+6¢o0s” x-(—sinx)

. . 4
=3sinxcos .\'(sm x—2cos .\')

Answer needs Correction? Click Here

Q3 : (5.\.)‘“‘4“::

Answer :

Jeos2x

Let y = (5x)

Taking logarithm on both the sides, we obtain
log y =3cos2xlogSx

Differentiating both sides with respect to x, we obtain

1 dy

i 1
= 3| log 5x+—(cos 2x) +cos 2x-— (log 5x)
ydx dx dx
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5%: {logn( sin 2x)- ‘ll\( x')+c052.r-é«%(5.\')J

o)

dy cos2x
= —=3y —"sm’\lm\ur }

dx X
zl\ . | 3cos2
=3) ~()<|n"\|0s.ﬂ\
d\
(1\ e 3cos2
=(5x)™"  _6sin2xlogSx
d\

Answer needs Correction? Click Here

Q4: sin '(.\'\/;). 0<x<l

Answer :
Let y =sin '(\\/:)
Using chain rule, we obtain

h 1
ZT\ = :I—\mn (\\/T)

_ /1_(.\-\@)3 &l

|

W)

L df
I—.\'; (l.\'\'

3\

/

Q5: 1

Answer :
X
cos™
Lety= =
V2x+7

By quotient rule, we obtain

— \
" N2x+7 (Ii [cos" :J-—(ms J (\/7\'+ )
ay = dx 2
dx (V2x+7)
[ |
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\

-1 d{x a X | d
2 . = ! 2x +
V2x+7 /(—‘) d.\‘(ZJ (COS 2]2\2.\'+7'd.\'(-" )
(2

\I

)

=T
cos
1

¥

5
=— + =
Vad-x*\2x+7 (2x+7):

Answer needs Correction? Click Here

P4

Q6: cot” JI+sinx ++/1-sinm Oexe
V1+sinx —=+/1-sinx i '

Answer :

VI+sinx +v1-sinx
VI+sinx —+1-sinx

Lety=cot™ {

VI+sinx ++/1-sinx

Then, —
VI+sinx —y1-sinx
(\/I +sinx ++/1-sin .\')
(\/I +sinx - \/I -sin .\')(\/I +sinx + \/1 ~sin .\')
} (1+sin x)+(1=sinx)+2/(1-sin.x)(1+sinx)

(1+sinx)—(1-sinx)

B

2+2y1l-sin" x
2sinx
l+cosx

sinx

3 X
2cos”
7

. X X
2sin - cos
) 2

X
= Cot
"

Therefore, equation (1) becomes

x
y = cot '[col—)
- 5

X
Sy==
T2
dv 1d
.'- — D e cum— “‘
dx 2 (/.\'( )
dv 1
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= L =—
dx 2

Answer needs Correction? Click Here

Q7: (logx)™", x>1

Answer :

Let y = (logx) ™"

Taking logarithm on both the sides, we obtain

log y =log x-log(log x)

Differentiating both sides with respect to x, we obtain

ldy d
———=—1| logx-log(logx
y dx d.\'[ e ¢(log ):}
| dy
— S
y dx
dy
=>—=—=y
dx

=log(log x). L (logx)+log x- g [log(log \)J
dx dx*-

1 1 d
log (log x).—+log x- ~—(log x)
X logx dx

= b \{l log (log x)+ l}
i 5

dx X
dy _ (log .\_)xw{ L, vlog(log \)}

ax X X

Answer needs Correction? Click Here

Q8: cos(acosx+bsinx), for some constant aand b.

Answer :
Let y = cos(acosx +bsin x)

By using chain rule, we obtain

L icos(u cos x +bsin x)
dx dx

dy . . d -
= —sin(acosx+bsin .\')-T(ucos x+bsinx)
dx dx

=—sin(acosx+bsin .\')-[u(—sin .\')+hcos.\']

= (asinx—bcosx)-sin(acosx +bsin x)

Answer needs Correction? Click Here

Q9: sinx-cosx) T 3n

(sinx cos_\')' ! , =< X <—
4 4
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Answer :

Let y = (sin x —cos x)™" "

Taking logarithm on both the sides, we obtain
logy= Iog[(sin .\'—cos.\')(\m' ““"]

= log y = (sinx—cosx)-log(sinx—cosx)

Differentiating both sides with respect to x, we obtain

LA (sinx —cos x)log(sin x —cos \)]
ydx dx
1 dy . d,. . d :
= —— =log(sinx—cosx)-——(sinx—cosx)+(sinx - cosx)-——log(sin x - cosx)
y dx dx dx
1 dy . . . 1 d , .
= —— =log(sin x —cosx)-(cosx+sinx)+(sinx—cosx)-————————(sinx—cos x)
ydx (sinx—cosx) dx

= L8 (sinx—cosx) ™"

- [(cos x+sinx)-log(sinx—cosx)+(cosx +sin \)]
dx

% = (sinx—cosx)™ ™" (cos x +sin .\')[l +log(sinx— cos.\')]
dx

Answer needs Correction? Click Here

Q10: x* +x“+a" +a“, forsome fixed a>0and x>0

Answer :

Lety=x"+x"+a" +a"
Also. letx* =u, x* =v.a" =w, anda” =5
SYy=suU+vEw+s
dy du dv dw ds
e et S

(1)

dc dx dx dx dx

u=x"
= logu =log x"

= logu = xlog x

Differentiating both sides with respect to x, we obtain

1 du d d
= | > X x)+x- I > X
u dx 05 dr(‘) y d\‘( 0gx)
du 1
= —=u|logx-1+x-—
dx x
S [log x+1]=x"(1+logx) -(2)
dx
v=x’
& _ i(_\,-l)
dx dx
ECLpS -(3)
dx
w=a"

= logw=loga*

[ CLASS XII ]
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= logw=xloga
Differentiating both sides with respect to x, we obtain
1 dw d
—-—=loga-—(x
w odx d.\‘( )
dw
—=wloga

dx

Sl “loga ..(4)

ax
o aa
Since ais constant, afs also a constant.

. ds
"

From (1), (2), (3), (4), and (5), we obtain
dy

dx

=0 (5

=x"(1+logx)+ax“" +a"loga+0
x a-1 x
=x"(1+logx)+ax“" +a"loga

Answer needs Correction? Click Here

QU (34 (x=3)°, for x>3

Answer :

Lety=x""+(x-3)"

Also, let u = x* * and v = (.\'—3)‘:

SLy=su+v

Differentiating both sides with respect to x,we obtain

ﬂ du dv

=—4— (1)

dv dx dx

u=x""
slogu = Iog(.\'" ! )

logu =(x*-3)logx

Differentiating with respect to x, we obtain

1 du .

Tl (T:I gX- —(\ _)) (\ _)) ]()L\)
1 du 1

- =loox:2x+[x?=3)-
u dx log.x-2x ('\ )) X

du 3y (% -3
=>—=x"". +2xlogx
dx X

Also,

v=(x-3)"

-\\‘
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5102V =10g(X—3)

= logv=x"log(x-3)

Differentiating both sides with respect to x, we obtain

LW =log(x-3)- d (,\‘:)+ ¥ -i[log(.\'— 3)]

v dx dx dx

1 dv 2 d
=>——=log(x-3)-2x+x"- —(x-3

v dx g(x ’) Ead x-3 d.\'(‘ )
= @ v|2xlog(x-3)+ A

dx x-3

=% = (r-3)" [+ 2xl0g(x-3)
dx x=3

Substituting the expressions of dlanddl in equation (1), we obtain
ax ax

Yo ‘['\.-_J+2.\'I0g.\}+(.\'—3)':|: s +2.\'log(.\'—3)}
X

dx x-3
Answer needs Correction? Click Here

Qi2: Findﬂ ,if y=12(1-cost),x=10(r-sint),- Tcr<Z
dx 2 2

Answer :

It is given that, y =12(1-cost).x=10(z—sin¢)

dx d . d .
Cdtdi [m(l_‘\m’)]_ IO'(II(’“S””)—10(|—u)>.l)
dy d d . '
dr (/,[lz(l_w“'):"lz'dl(]‘WS’)-12'[0—(—51111)]—I2.\|n1
dy 1 ‘
. (/.\‘_[dl]_ 12sin¢ _|2~251|12~c052_6‘ ‘
_4(/_\'_((1.\')_1()(l—cos.1)_ o i
dt 2

Answer needs Correction? Click Here

13 - &y . —
Q13 Fmdil;\-'lf y=sin"' x+sin 'i-x, —1gx<1

Answer :

It is given that, y =sin ' x+sin ' V1 -x?

< £:i[sin "x+sin '\/I—.\':}

“dx  dx
(I_l‘ d e I d { . - )
?>I:$(blll .x)+ﬁ(.5m n\/r)
=" l i(\/ﬁ)

Dd,\’_\/l_x: [ \/— dx
J-(f-+)

[ CLASS XII ]
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_ L 1 1 4
de f1-x* x 2J1-4°
dy 1 1
=== f il f >
dx  J1-x* 2x\1-x°
dy 1 1
= S e
dc 1-x* J1-%°
dy

S—=—=0
dx

Answer needs Correction? Click Here

Q14: Ifx1+y+yJ1+x =0, for, - 1 < x<1, prove that

dy 1
e (1+ ,\-)’
Answer :

Itis given that,

xJl+y+yJl+x=0

= \\/I+_\ =—yJl+x
Squaring both sides, we obtain
¥ (1+y)=y"(1+x)

> +xy=y +x°

> x -y =x’-xy

>3 -y =x(y-x)
=>(x+y)(x-y)=x(y—x)
SLX+HYy=-—xy

=>(l+x)y=—x

-X

(1+x)

Differentiating both sides with respect to x, we obtain

= y=

dy (1+x) // (x)-x ‘ll (H"")_. (l+.\')—,\'_ 1

¢
dx dx - =

dv (1+x)’ (1+x)’ (1+x)’

Hence, proved.

Answer needs Correction? Click Here

Q15: If(x—a) +(y-b) =¢*, for some ¢ >0, prove that

Y [
l+((' )
[ dx } is a constant independent of aand b.

[ CLASS XII ]
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ay

dx”

Answer :

Itis given that,(x—a)’ +(y-b)’ =¢*

Differentiating both sides with respect to x, we obtain

a5
=2(x-a)- :/l‘ (x—a)+2(y-b)- ‘;i_(_\’—b) =0
=2(x-a)-1 +2(_\-—h)-‘l": =0

_ & _~(s-a)

—57'\:— = (])

) zl"_\‘_ d|—(x-a)
Cde de| y-b

o4 (.v—u)-(x—u)-j,_’\,<.r—h)]

(1)
_(-‘._h)_(“_ﬂ)_d"]

= dx

IR}

: y—-b)—(x—a)- =i=4)
=- v ){ y=t } [Using (l)]
(y-b)

- _F(,r—b)z +(.\‘V—u)2}
(y-b)

I+(Z?) «;_ [HE::Z;} _ {(,\'—IE-)‘EIS-)\;—u):]:

d’y _[(y-b)’ +(.\'—u)?:| ) {(,\--h)’ +(.\--a)’]

dx” (.‘f_h)‘ (.‘._[,)‘

_L-"“”)'l _ (y-b)

5

2 2
C ¢

vk (v-b)

=—c, which is constant and is independent of @ and »

Hence, proved.

Answer needs Correction? Click Here

Q16

" If cosy =xcos(a+y), with cosa # £1,prove that @ & (aty)

dx sina
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Answer :

It is given that, cosy = xcos(a+y)

((l/\' [cosy]= ((ll\- [.\'cos(u+ \)]

= —siny iz =cos(a+y)- :ll\' (x)+x- ((LI\' [cos(a+y)]

= —siny Zz =cos(a+y)+ .\‘-[—sin (a+ \)] z?\’

= [.\'sin(u +y)—sin _r] @ _ cos(a+y) (1)
dx
Since cos y=xcos(a+y), x= ‘,o:((:l‘)

Then, equation (1) reduces to

| ot -sin(a+y)-siny -‘{r:cos(u +y)
|cos(a+y) R I ’

=[cos y-sin(a+y)-sin y-cos(a+y)]- ‘Iﬁ =cos” (a+y)
L dx

=sin(a+y- ,1')?' =cos’ (a+b)
dx

. dy _ cos’ (a+b)

dx sina
Hence, proved.

Answer needs Correction? Click Here

Q1

7: If x=a(cost+rsint)and y =a(sinz—rcost), find ‘IT
dx”

Answer :

It is given that, x = a(coss +rsint) and y = a(sin —t cost)

dx d :
so—=a-—(cost +1sint)
dr dt
[ . . d d,.
=a| —sint+sint-—(r)+1-—(sinr)
L dx dt
= a[-sins+sint+1cost] = at cost
dy d,.
— =aqa-—(sint—rcost)
dr dt

[ d d ]
=a| cost—<cost-—(1)+1-—(cost
o {L dr( ) dl( ) J?J

=al cost— {cosl—lsinl:] = arsint

dy
dy dt atsint
——= = =tant

dx (d.\'] at cost
dt
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[hen, d—‘ = i[ﬂ] = i(uml) =sectr- &
dv-  dx\dx) dx dx
> 1 dx dt 1
=sect-- B — =alCcost = — = :
at cost dt dx atcost
= scc‘/_0<l< ]
at 2

Answer needs Correction? Click Here

Q18: If £(x)= |,\-|‘ , show that /"(x)exists for all real x, and find it.

Answer :

. J\ ifx=0

It is known that, |x|= N
17.\‘. ifx<0

Therefore, when x =0, f(x)=|x]' =+’

In this case, f’(x)=3x and hence, f"(x)=6x

3 3

When x<0, f(x)=|x =(-x) =-«’
In this case, f’(x)=-3x* and hence, f"(x)=—6x
Thus, for f(x)= |‘| J"(x)exists for all real xand is given by,

[6x, ifx=0
" |-6x, ifx<0

f(x)

Answer needs Correction? Click Here

Q19: Using mathematical induction prove that ‘TI(\ ) =nx""'for all positive integers n.
ax

Answer :

. d . " P
To prove: P(n): /—(\‘ )= nx"" for all positive integers n
dx

~.P(n) is true for n=1
Let P(k) is true for some positive integer k.

That is, l’(k):—i(.\" ) = kx*™!

dx

It has to be proved that P(k+ 1) is also true.
A d ( ia d &
Conside > =
onsider ‘{"'(Y ) d,\'(‘ X )

& d 7 O R d { &N n.
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=X ==\ X)TE A DY appiyiig ploduct 1uie
dx 1 ) L I

=x*14+x-k-x*

=x* + it
=(k+1)-x*
= (k+1)-x*"

Thus, P(k+ 1) is true whenever P (K) is true.

Therefore, by the principle of mathematical induction, the statement P(n) is true for every positive
integer n.

Hence, proved.

Answer needs Correction? Click Here

Q20 : Using the fact that sin (A + B) = sin Acos B + cos Asin Band the differentiation, obtain the
sum formula for cosines.

Answer :
sin( A+ B) =sin Acos B +cos Asin B
Differentiating both sides with respect to x, we obtain

dr. d, . . dp
7z [sln(.-H b‘)] = d‘_(sm Acos B)+ = (cos Asin B)

= cos(A+ B)- d (A+B)=cosB- 4 (sin A)+sin A- - (cos B)
dx dx dx
+sinB. 2 (cosA)+cos A- 2 (sin B)
dx dx
d daB

= cos(A+B)-—(A+ B)=cos B-cos A A sin A(—sin B)—
dx dx dx

+sin B(—sin A)- M | cos Acos B2

dx dx

dA dB
+

dx dx

= cos(A+ B)-{

:|= (cos Acos B —sin Asin li’)-|:(/"l + dB]

de dx

.cos( A+ B)=cos Acos B—sin Asin B

Answer needs Correction? Click Here
Q21 : Does there exist a function which is continuos everywhere but not differentiable at exactly
two points? Justify your answer ?

Answer :

Answer needs Correction? Click Here

Q22: S(x) g(x) h(x) - I'(x) g'(x) A'(x)
ify=| 1/ m n |, prove that % = I m n
a b c - a b c
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Answer :
£(x) glx) h(x)
y=| 1 m n
a b ¢

= ); =(mc—nb) f(x)-(lc—na) g(x)+(/b—ma)h(x)
Then, (f‘l= (;[\ :(mc nh)f(.\'):[ :Z‘_[(/C nu)g(.\'): ! ;‘_I:(/b ma)h(x)

ax

=(mc—nb) f'(x)-(lc—na)g'(x)+(Ib—ma)h'(x)
(x) g(x) H(x)

=| I m n

a b C

) ) w)
ThUS,‘T‘_: / m n
& a b c

Answer needs Correction? Click Here

Q3: ) ..

y=e™""*,~1<x<1,showthat (1-x?) 4y _ 2

-x—-a'y=0
dx” dx

Answer :

Itis given that, y = g

Taking logarithm on both the sides. we obtain
log y =acos™ xloge
log y=acos™ x

Differentiating both sides with respect to x, we obtain

I dy ax. -1
ydx J1-x2
dy ~ay

=== -

dx - ‘“_.\"‘

By squaring both the sides, we obtain
d&vY a’y’

\ dx ) 1- .\’1

> ( (I_\' \*

\dx )

(-0f2] -5

Again differentiating both sides with respect to x, we obtain

:>(I -X =a’y”

t{\'\: do . (_.2,4d ’d)'\:ﬁ 2 d (>
[d\'J el )xd\'“d\'J J“ )

= [ dy] (—2.\‘)+(l -y )x 2 dy : (/.'I‘ =a’.2y. dy
dx dx dx” dx

[ CLASS XII ]
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(dy Y )4 (1= %2 )x2 dv d’y 5 dy
J'\ dx ’ (__'\) (I ’ ) Ty dy? - '—"'d\'
. 4 +(1-x7) d":. =a’.y P 0‘
dx dx dx
=> (I —x? ) ‘(ll\‘ -Xx i;: —u:.\' 0

Hence, proved.

%k %k %k %k 5k 3k %k k k %k sk k Xk %k k¥ k
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