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Chapter 5: Continuity and Differentiability

NCERT Exemplar - Class 12 - Maths

Short Answer (S.A.)

Question 1

Examine the continuity of the function f (x) = x+2x?-1latx=1
Solution
We know that, y = f(x) will be continuous at x = a if,

We know that y = f(x) will be continuous at x = a if

lim f(x) = llm f(’l)— lim f(x)

Given: ,f(r)=1“ + 21‘“—1
I1m f(’l)—}l!]’t}('l +h)? +201+h)?>-1=1+2-1=2
1g}ﬂx=ny+2uy-1
| =1+2-1=2
Im}ﬂ = lim(1+h)" +2(1 + h)* -
X — —*
=1+2-1=2

.Iil'l;l_ f(x)= I_im] flx)= Iin*l[ fly)=2.

Hence, f(x) is continuous at x = 1.

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

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

points:
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Question 2

3x+5,1f x=2

x)=
/&) x* ifx<?2

atx=2
Solution

Checking the continuity of the given function, we have

lim f(x)=3x+5
e = lim3Q2+Hh)+5=11

h=0

3v+5=3(2)+5=11

i

lim f(x)

x—2
lim fv) = 27= lim (2= h)’

= lim (2)° +h* —=4h = (2)* =

hi—0
Now, since lim f(x) = lim f(x)# lim f(x)
) x=s2" x=2

x—2

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

Question 3
(1—cos2x
> ,if x#0
f(x)=9 x
5. =0,
Solution

Checking the right hand and left hand limits of the given function, we have
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: ‘ 1—-cos 2y
Iliingf(l) - .1‘2
1- 200 =1 1- -2/
= lim cos (2 2 = lim msﬁ( )
h—=0 ([] —h) h—0 he
~1-=cos 2h
= lim 3
=0 h
.2 -
= lim 2sin” [ 1-cosB= 25.inEE
h=0 ,12 2
2sinh sinh inx |
= lim . =2.1.1=2 lim Gk =1
h—0 h I x—-0 X |
i . 1-cos2x
J:-l—-}m{} f(l) N .1'2
. 1=cos2(0+h)  1-cos2h
= lim 5 = lim
h—0 ([] + h)" =0 }12
in2 2sinh sinh
~im 23R . ~211=2
=0 hz h h
li x) =
lim )
As lim f(1) = lil'ﬂ_ f(l)# lim f('l)
x—=0 =0 x—0

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

Question 4

2x% —3x—2
f(x)=y x-2
5, if x=2

L if x#2

atx=2
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Solution

The given fucntion at x # 0 can be rewritten as,

o 217 -3y -2
ﬂl) - v =2
B 2x% =4y +x -2 C2x(x=2)+1(x - 2)
R x-2 . X =2
2x+ 1) (x -2
_ ‘)(2 ) v+
Now, X =
Iin;l f(x) =2x+1
' = lim2(2-h)+1 =4+1=5
_lin;‘ f(x) =2xv+1
' = lim2Q2+h)+1=4+1=5
h—0
!ill‘lzf(l‘) =5

As Iing_ f(x) = xli_?;'- f(x)= xl‘iﬂwnjf(x) =5
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The given fucntion at x # 0 can be rewritten as,

2% -3x-2
ﬂl) - v —2
2% —dx+v -2 2x(x-2)+1(x - 2)
- x—-2 R X-2
20+ 1) (v =2
_ ‘)(2 ) c9v 41
Now, A
lirr;t f(x) =2x+1
' = lim2(2=h)+1 =4+1=5
_lim. f(x) =2x+1
| = lim22+h)+1 =4+1=5
1=
!ilﬂjf(.i') =5

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

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

Question 5
x4
=L ifx#4
J(x)=42(x—4)
0’ ffx=4 atx=4
Solution

Checking the right hand and left hand limits for the given function, we have
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lim F(x) = |x -4 for.t~—:4,]x—4|=-—(x—4)
o Y) 2(x —4) fﬂrx}4,|x—4{=(x—4)
o —l4-h-4] . h 1
- ;I,I_I,T;'] 2[4 —h— 4] - JEI—IRI-— 2h 2
lim f(x)=M—n im [4-”1-4] _1
i 2zv-4) h-02[4+h-4] 2

lim f(x) =0
x—4"

B A0 # Jim /00 # i 3

Thus, f(x) is discontinuous at x = 4.

Question 6

X cosl, if x#0
feos

7=

0, if x=0

atx=0
Solution

Checking the right hand and left hand limits for the given function, we have
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x| cos 1
N

Jim f)

i 1 1
— lim |0 = k| cos = i —
Jim| @ " Jimicos—
=0 " COS -l oscillate between-1and 1
"
lim f(x) =[] cos—
x—=0 X
1

1
= lim |D +fr| COs = lim hi.cos — =0
=0 (0O+h) h=o h

lim f(x) =0
Jim £ - Jim, 0= i £ =0

x| cos !
N

Jim_ f(x)

i 1 1
= IIITI O - h CUS = 1 —
h+-+L'l'| (ﬂ - ji‘) }];'l_rﬂj h cos h
=0 " COS l oscillate between - 1and 1
"
lim f(x) = |x] cos —
x—0 X
1

1
= lim |D +!r| COs = lim h.cos = =0
J=0 (0O+h) h=o0 h

lim f(x) =0
Jim £x) = Jimy f2)= lim fix) =0

Thus, the given function f(x) is continuous at x = 0.
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Question 7

-

f@)=

Solution

0, if x=a

1

X—a

|x—a‘sin

atx=a

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

lim f(x)

x—a

lim f(x)

XxX—n

lim f(x)

X=ra
Now, as

lim f(x)

Xx—a

=[x —a|sin
X—a
: _ 1 . 1
= |lim |£I -h- ﬂ|.5m —  =limh.sin—
k=0 a—h—-a "0 —h
: .1 , .
= lim—h.sin — [ sin(-0)=-sinB]
h—=0 h

= () x [a number oscillating between -1 and 1]
=0

=|.1‘—ﬂ|5in
X—-a
. . 1 . 1
= lim |n+h —n|.sm— = lim h.sin —
h—0 a+h—-a h-0 h

= () x [a number oscillating between -1 and 1]
= ()

= lim f(x)=lim f(x)=0

Thus, the given function f(x) is continuous at x = 0.
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Question 8

e* ]
—l_., If‘ XF 0
1+e*
0, ifx=0

f )=

atx=0
Solution

Checking the right hand and left hand limits for the given function, we have
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El,‘x
lim f(x) = —
lim f) =
1
O0-h -1/h
= lim — = lim W
=0 SO h=0] 4+ "
1+¢ 7"
= lim ! = lim LR
;,_,,neim (]—e_]”') h_,ﬂelfh 1 e”nwl
1 1
= - =—1 . Emzu
e” =1 0-=1 [ |
im ) -~
m f(x) = ———
I—}ﬂ' '1+€1fx
1
' €D+I1 . 1/h
= lim — = lim =
fi—=0 ——— =071+ """
1+EU+.’|
1
= lim T e = lim 7
h=0p (].}.g-' ) h—=0p +1
1 1 . -y
= —3 = E—- =
e T +1 0+1 [ |
Ihm f(x) =0
:r—i-ﬂf( )
Now, as

Jim f2)# lim f2)# lim f2

Thus, f(x) is discontinuous at x = 0.
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Question 9

?,ffﬂﬂxﬁl
J(x) =35
2x° —3x+2 Jf 1<x<2

atx=1

Solution

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

2 2
N (1-h) 1
fim f) =5 = im=——=3
2 2
NP G | ) G
limf(x) = 5 =5-=3

2 3 = 3 3 1
l 27 -3 +—=2D) -3(NV+—=2-34+—=—
im f(x) = 2x v+ (1)” - 3(1) S =3
Now, as

Jim f) = Jim, f(2) = lim /()=

X (-h)? 1
1h—tsrl.f(1) 2 _J]:I—l;rll] 2 —2
2 2
A (1) 1
lm R, ¥ A
im () = 5 ==
) 3 ) 3 3 1
I 2-.-_3.'-1-_:2.1__ 1+*—-:2——3+_=1—h
Now, as

Y 700 = Jim, 0= i /)=
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Thus, the given function f(x) is continuous at x = 1.

Question 10
fxX)=|x]+|x-1atx=1

Solution

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

lim f(x) = .1'[+].1‘—1| llmll—h| []—I1-1|

x— 1 =)

= [1=0[+[1-0-1 =1+0=1

]

lim f(x)

x—=1

x| +|x =1

=hm]1+h| 1+h=1=1+0=1

=0

lim f(x) = [x]+|x =1 =[1|+1-1 =1+0=1

x—1

Now, as

Im} f(x) = Iin} f(x) = limlf(x)
X = X — X —

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

Find the value of k in each of the Exercises 11 to 14 so that the function f is continuous at the

indicated point:

Question 11
3x—8, if x<5

f(x)= at x=35
2k . if x>5

Solution

Finding the left hand and right hand limits for the given function, we have
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lim f(x) =3x8
X=+2
= lim3(5-h)-8 =15-8=7
=0
lim f(x) =2k

As the function is continuous atx =5

lim f(x) = lim f(x)
X=pD X—r

So,
7 =2k
k=7/2=35

Therefore, the value of k is 3.5

Question 12

F2I+2 _16

s if x#2
f(x)=1 4"-16 at

L , if x=2
Solution

The given function f(x) can be rewritten as,
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2¥*2 16 272" -16 42" -4)
T S 71 A ¢ s Sy
4
flx) = 2% +4
4 4 4 1
. N o= i — — m — = —
Jm SO = N T T 274 444 8 2
lim‘l'2 f(x) =k
As the function is continuous at v = 2.
Clim f(x) = lim f(x)
P N X—2
So, k=%
Therefore, the value of k is %2
Question 13
ST — JT—kx
Jgf —1<x<0
S (x)=1 o
2x+1 atx =20
al 1 if 0< x<1
x_

Solution

Finding the left hand and right hand limits for the given function, we have
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Jim 2 -

Il

\/1+L1—Jl kx

lim ﬁ/l+.h —J1—kx ,}1+h +,/1—k:t.
0 X 4.}1+h + 41— kx
lim (1+kx)—(1-kx)
=0 [ Tk + T- k|

1+ kv—=1+kx
lim

¥ 0 [JI+A1+JI M.]
= [mwﬁ]
i mqm
f!-rﬂJl+L(U—11)+J1 k(O = h)

ok 2%k
J1+1

2v+1  20)+1 1

= = =—-1

I 0)-

x-1 0-1 -1

As the function is continuous at v = ().

o xli_?{} fx) =

lim f(x)

x=

k=-1
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Jim 2 -

Il

\/1+L1—J1 kx

lim ﬁ/1+.§1 —J1—kx ,}1+!«.1+1/1—k:1
r—0 X 4.}1 + kx4 J1— kx
lim (1+kx)—(1-kx)

=0 [ Tk + T- k|

‘ 1+kx-1+ky
lim

¥ 0 [JI+A1+JI M.]
= [mwﬁ]
i mqm
f!—rﬂJ1+L(U—11)+J1 k(O = h)

ok 2%k
J1+1

2v+1  20)+1 1

= = =—-1

I 0)-

x-1 0-1 -1

As the function is continuous at v = ().

o xli_{l{} fx) =

lim f(x)

x=

k=-1

Therefore, the value of k is -1
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Question 14

l—c::)sfcxp if x#0

f(x)=+ 1"“5””‘ at x = 0
E ,ffx=0

Solution

Finding the left hand and right hand limits for the given function, we have
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1—cos kx
lim f(x) =
x =0 fx) xsin X
_ () — 1- —k!
- lim 1-cosk(0—h) _ lim C'ZTS( 1)
M‘-—i-".]'([_] —_ h) sSin ({] —_ h) h=0 = h.SIn (— h)
- Iiml-cos kh wsin(—0)=-sin0
=0 hsinh cos(—0)=cos 6
Zsinzﬁ
= lim _ 2
=0 hsinh
. kh . kh
2sin—- gy SInT g
= lim X — X X —,——
f,"”“ kh 2 yr 2 j sin /1 n
b — 2 P 1. h' .
' sin f1 1
) L lim =1and
_ 2.1.3‘!1‘]-.{}:‘ 12 1 h=0 h
2 2 h . sinkh
) lim =1
_ K k-0 kh
2
lim f(x) = 1
r—=0" U 2

But, as the function 1s contmuous we have
lim f(x) = lim f(x
lim f(x) = lim f(x)

o1
So, ?-2

=1 = k=+1

ExameElite - examelite.com Page 18 of 73



ExamElite - Textbook Solutions examelite.com

1 - cos kx
lim f(x) =
x =0 f( ) A sin X

_ () — . 1=cos(=kh
- 1-cosk(0—h) _ ' (—kh)
=00 =h)sin(0—=h) "0 =hsin(=h)
lim 1 - cos kh wsin(—0)=-sin0
=0 hsinh cos(—=0)=cos 6

2 sin’ kn
= lim _ 2
k=0 hisinh
7 i kil . kh
eSS g
= lim X — X X —,——
i:}-» o kh 2 kh 2 j sin ki h
b= 2 P M. h' .
' sin i1 1
P lim =1and
_ 21.&!1 ‘]-.Ur‘ 12 1 h=0 h
2 2 h _sinkh
5 lim =1
_k° kh—0  kh
2
. _ 1
fim ) = 5

But, as the function 1s contmuous we have
lim f(x) = lim f(x)
[y | r=0
kZ

2
=1 = k=+1

g 1
0, =5

Therefore, the value of kis + 1

Question 15
Prove that the function f defined by
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X
f(x)=1|x[+2x""
k

x#0

x=0

remains discontinuous at x = 0, regardless the choice of k.
Solution

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

X - 0-n
lim f(x) = ;,, = lim .,
x=0" x[+2x*  #=0[0 - K| +2(0 - h)’
_ —h : —h
= lim——— = lim ————
=0+ 2K =01+ 2h)
_ —1 -1
= lim = ==
h=-01+2h 1+ 2(0)
: 0+ h
lim f(x) = 1Y lim 5
x—=0"" |1| + 21-2 h—0 |[] + hl + 2(“ + h‘)
h h 1

= lim ——— = lim = =
h=0h+2h” h—=0 k(1 + 2}1) 1+0

Jim /) # Jim S0

Now, as the left hand limit and the right hand limit are not equal and the value of both the limits are

constant.

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

Question 16

Find the values of a and b such that the function f defined by
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L4 +a .1f x<4
x—4

f(x)=3a+bh A x =4
X7 b ifxs4
_|x—4‘

is a continuous function at x = 4.
Solution

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

)i .ox-4 i
R
- 4-h-4 . —h
= lim +a=Ilim—+ag=-1+a
=0 |4 - - 4| h—0 h
lim f(x) =a+b
X—4 4
v
hm f(x) = + b
xod f( ) ‘,1‘—4'
4+h-4
= lim-+—I+b = lim E+b =1+b
h—0 4+11—4| h—=0h
As the function is continuous at x = 4.
lin:_ f(x) = Iin':f(.r) E Iin} f(x)
xr— X x4

So,-1+a=a+b=1+b
-l+a=a+bandl+b=a+b
Weget,b=-land1l+-1=a+-1=a=1

Therefore, the value ofa=1and b =-1
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Question 17

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

y =f(f (x)).
Solution
Given,
o1
flx) = 142
o111 x+2
L)) = f(x)+2 B 1 +2 T 1+2v+4  2v 45
i+ 2 X+ 2
)] = o2
o 2x +5

Now, the function will not be defined and continuous where
2x+5=0=x=-5/2

Therefore, x = -5/2 is the point of discontinuity.

|
{)=——— , where =
A tr+1-2 x—1

Question 18

Find all points of discontinuity of the function
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Solution
Given, f(I) = > T
= )= —— :qu putting f = ——
(x-1° (x-1)
) 1 N
C1+x-1-2(x-17 x=-2x’-2+4x
(x-172
R G N € 0t
S =2 +5x -2  — (2% -5x+2)
B (x =1)° . (x—1)?
—[2x* -4x-x+2] —[2x(x-2)-1(x-2)]
I Gt N O )
—(x=2)(2x-1) (2-x)(2x-1)
Now,

if f(t) is discontinuous, then 2 —x=0=x=2
And,2x—-1=0=x=%

Therefore, the required points of discontinuity for the given function are 2 and %.

Question 19
Show that the function f (x) = |sin x + cos x| is continuous at x = p. Examine the differentiability of f,

where fis defined by
Solution

Given,

f(x) = |sin x + cos x| at x = Tt
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Now, put g(x) = sin x + cos x and h(x) = |x|
Hence, h[g(X)] = h(sin x + cos x) = |sin X + cos X|

Now,

examelite.com

g(x) = sin x + cos x is a continuous function since sin x and cos x are two continuous functions at x = Tt.

We know that, every modulus function is a common function is a continuous function everywhere.

Therefore, f(X) = |sin X + cos x| is continuous function at x = 11.

Question 20

x[x], Lif 0<x<2
/(@)= (x=Dx, if 2<x<3

atx =2,
Solution

We know that, a function f is differentiable at a point ‘a’ in its domain if

Lf(c) = RF(c)

ExameElite - examelite.com
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where Lf’(c) = lim fla- ﬁ)h f(ﬂ)

RF/(c) = lim 20441 = F(@)

=0 h

H v[x],if0<x<2 ,
ﬂ;;?__’zﬂl) (v =1, if2<x<2 aty=2.
2-h)y— (2 2-M2-hl-(2-1)2
Y [l €2 NN C ) ) e €
. h=0 - h h=0 - fi'
- i 2=M-1-2 [ (2= h]=1]
h—0 —h
- 2-h-=2
= lim =
IR L —
Rf"(c)= lim H2+h) = 1(2)
fr=20 h
im 2+h-1D(2+h)-(2-1).2
h=0 h
C (I+h)@2+h)-2 . 2+h+2h+h* =2
= lim = lim
h=0 h h=0 h
2
- lim 3h+h — lim (3 +h) _3
I—0 h fi—0 I
Lf(2) # RF'(2)
Therefore, f(x) is not differentiable at x = 2.
2 .1 .
x“sin— Lif x#0
f@=] >
0 Jif x=0

atx = 0.
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Question 21
Solution
Given,
1
% sin—, if v 20
flx) = X atx=0

0, ifx=0
For differentiability we know that:
Lf(c) = Rf'(c)
f(0 =) - F(0)

= L O) = }lti_r}r:]' - h

RPN B 2 (1
lim([)-h) sm((}_h) 0 h .Sln( h)

h—0 —h -h

1
= l1.sin (—J = Ux[-lssin (1J£1]
h h

= 0

v 1 fO+R)= f(O) +h
RFF(O) = lim I - Jim I
h? Sin(l]
Y h) .. . (1
= hIim = llmh.sm(—)
=0 h h—0 h

= {Jx|:—] < sin (-}—)51] =0
1

Hence, Lf(0) = Rf(0) =0
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? sin~, if x 20
flx) = X aty=0
0, ifx=0

For differentiability we know that:
Lf(c) = Rf'(c)

L L) = lim 202070

h=0 - h
0 - h1)* sin - -0 s
| (0 = h)” sin (0 h) h
= lim =
h—0 —h

= 0

fO+h) - f(O)

= J1.sin (lJ = Ox[-lﬂsin(lJEI
h fi

RF(0) = lim = lim

=0 I h=0

I? sin (1)
h

= lim = limh.sin(l)
=0 h h—0 h

= [Jx|:—] < sin G—)El] =0
1

Hence, Lf(0) = Rf"(0) =0

Therefore, f(x) is differentiable at x = 0

l+x ,if x<2

J )= {S—x Jif x> 2

at x = 2.

ExameElite - examelite.com
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Question 22
Solution

We know that, f(x) is differentiable at x = 2 if

Lf"(2)=Rf"(2)

Now

Lf’(2)= lim f2-1-j@)

h—0 - h
14+2-h)—-(1 - h - -~/
=lim(+ ) (+2)=Ii]]13 1 3: ' _
h—=0 _ h—0 — -

2+ Nh) - f(2
R@)- tim L2112
_ lim [5 —(2+ h)] -(1+2) i 2,.._;1_._31
h=0 h h=0
- h
T =-1
So,  Lf'(2) # Rf(2)

1

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

Question 23

Show that f (x) = |[x — 5] is continuous but not differentiable at x = 5.
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Solution

Given, f(¥) = |.1'—5|
o |=(x-5)ifx-5<0o0rx<5
flv) = v-=5ifx-=5>00rx>5

For continuity at x =5
L.HL. lim f(x) ==(x=5)

=

e = lim-(5-h-5) = limh=0
h—0 h=0
R.H.L. xli_ilj_ f(x) =x-5
= lim(5+h-5)=Ilimh=0
h—=0 h=0

L.H.L. = RH.L.
S0, f(x) is continuous at x = 5.
Now, for differentiability

F5) = lim JE=1=F0)

=0 —h
—(5-h-5)-(5-5
i —O =9 =625
h— 0 —h =0 —h
Rfr(s) — ].lfn _f(5+h)_f(5)
' =0 h
-5)-(5- -0
~ lim (5+h-5)-(5-5) ~lim h -1
h—0 h h=-0 h

Thus, Lf(5) # Rf'(5)

Therefore, f(x) is not differentiable at x = 5.

Question 24

examelite.com

A function f : R ® R satisfies the equation f ( x + y) = f (x) f (y) for all x, y IR, f (x) * 0. Suppose that the

function is differentiable at x = 0 and f ¢ (0) = 2. Prove that f ¢(x) = 2 f (x).

ExameElite - examelite.com
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Solution

Given,

f: R ® R satisfies the equation f (x + y) = f (x) f (y) for all x, y IR, f (x) 1 O
Let us take any point x = 0 at which the function f(x) is differentiable.

f(0). f(ln) - £(0)
h

2 = lim
h=0

[ fO)=f) )
L e JOLD 1]

=0 h

Now, f(x) = }l"_[;l}] flxt h;: ~ /)

- tim SOOI 1 gy = p. )]

h=0 h

S)Lf()-1]
h

lim
=0

= 2f(x) from eqn. (i)
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So, f(0)= lim SO+ 1)~ f(0)

h=0 h
_FO). fUD) - (O |
2= lim - Q- ;:) 0 [ fO)=f)] )
_ e SO 1]
=0 h
Now, f(x) = }li'_[;'}] Sl j;: — /)
= tim LELEZLE s p )= p0. )]
= lim f ('T)U: fh)_ll - 2f(x) from eqn. (i)

Therefore, f(x) = 2f(x).

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

Question 25

2(3[}52 X
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Solution

2
Let y =20

Taking log on both sides, we get
log i = log 2" = log y=cos’x . log 2

Now,
Differentiating both sides w.r.t. x
1 dy d 2
—.—= =log2.—cos“ x
y dx 8 dx
1 dy o d '
yax log 2 [2005.1.Em51J
1 dy
—.—= =log?2 (—sinx
y &2 |2 cos x (—sin )]
ld_y = log 2 (- sin 2x)
y dx
Yy log 2 sin 2«
N = -y .log 2 sin 2x
d
Thus —J = -—2‘“52"(t0525in 2)
> dy
Question 26
81.'
xﬂ
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Solution
BI

Lety = —¢

ety & i
Taking log on both sides, we get log y = log —

X

= logy =log 8 -log1® = logy=1xlog8-8logx
Differentiating both sides w.rit. x

8
L Dg&l—i = ‘—iy—=.'f|:l°gs'_.]

Y dyx X dy A
dy 8" [ 8]

Thus, = = —|log8—-—
v A B X

Question 27

log (x+1}x2 +a)

ExameElite - examelite.com
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Solution

Let y = log (1‘+ Jx? +a)

Differentiating both sides w.r.t. x
d_l;' d 9
— = —lo (.1'+ NE n)
dx  dx 8

! a (.‘f-t—J:cz +a)

4 xt a dx

1+ ! X q (x? +a)]

1
x+yyx¥+al  2Vat+a dx
1

i 1
X+ Jyx 4+al 2YyxT+a

1 ] X
= A1+
Y4+t +a | 2 +a

[ 5
Jai+a+x 1

1
4[4 ’ [.2 -l
X+4/X +Hk r+a X"+n
1

b2

Thus, dy -

dx X’ +a
Question 28
log [lﬂg(lﬂgf )]
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Solution

Let, ¥ = log[log (log x")]
Differentiating both sides w.r.t. x
dy d

~log [log (log 1
PR og [log (log x7)]

! X d log (log 1)
log (log x°)  dx &8
1 1 d 5
— X —X—log x’
log (log x7) log(x”) dx
1 1 1.d 5
log (log x7) log(x”) x° dx’

_ 1 1 1 5y

log (log x7) log(x”) x°
5
x log (x7).log (log x7)
dy S
dx  xlog (A‘S)JOg (log x7)

]

Thus

ks
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Let, V= log [log (log )]
Differentiating both sides w.r.t, x
% _ %Iogllog (log x*)]

= ! X a log (log 1)
log (log x°)  dx BLos:
1 1 d 5
— X —x—log ¥’
log (log x7) log(x”) dx
1 11 .d 4
log (log x7) log(x7) x° dx’

_ 1 1 1 5y

log (log x7) log(x”) x°
5
x log (x7).log (log x7)
Thus, @Y i > _
dx  xlog(x”).log (log x7)

]

Question 29

: 2
S/ X +COS™ /X

ExameElite - examelite.com Page 36 of 73



ExamElite - Textbook Solutions examelite.com

Solution

Let iy = sin Vx + cos® Vx
Differentiating both sides w.r.t. x

Y _ AR+ (cos? IR
a " ) leost )

oS J’T%(ﬁ) + ZCDSJE.i(CDsﬁ)
cns\h—'..%+ 2 cos JT(— sin ﬁ)%ﬁ
. N

Jx
1 - - -1
=ﬁ.ms J—ZCGS-\/I.SIH-\"I.Z—JI
cosJx  sin 2Jx
T2 2k

Thus. 4V cos\/l_'_sin.?ﬂ
dv 20X 2Jx

Question 30

sin" (ax? + bx + c)
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Solution

Let y = sin” (ax® + bx +¢)
Differentiating both sides w.r.t. x

dy d
g_ 4 sin”(ax? + bx + ¢)
dx  dx
«n-1 2 a . 2
= np.sin”” (ax® + by + c).d— sin(ax” + bx +¢)
X
‘ d
= n.sin” ~ N(ax? + by + ¢).cos(ax? + bx + ¢). o (ax*+ bx +¢)
= n.sin” ~ M(ax? + bx + ¢).cos(ax’ + bx + ¢).(2ax + b)

Thus, %‘4 = i(2ax + b).sin”  (ax? + bx + ¢).cos(ax? + bx + ¢)
X

Question 31

cms(tan x+l)
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Solution

Let y = cus(tanx/.r+1)

Differentiating both sides w.r.t. x

dy —d
E = mcos(tan\fr+ )

—Sm(tan 1+) _(tanﬁ)
= —sin (t: ) sec” H J?

I

2 v+ 1 1
T2 +1

sin (tan\/iT) sec’ Jx+1

= —sin (tan 1+1) sec 1
1

Thus, dy _

———

dx 2J1+1

Question 32

sin x2 + sin? x + sin? (x?)

Solution

Let i = sina?+ sin?x + sin’(x?)
Differentiating both sides w.r.t. x,
dy d . d

d
Et- = Esm(xz) + ;i?sin2 X+ Esiﬂz(l'z)

_ ,Zi .2 . i - . 2 iﬁil‘l 1_2
= COS X -dI(.‘l )+25m1.dx(5|n1)+25m(.1 )dx (x°)
d

. . 2
= ¢0s 1221 + 2 sin x.cos X + 2 sin v%.cos 17 . —(x7)

_ _ dx
= 27.cos % + sin 2v + 2 sin x%.cos 2.2¢
dy 2, . : 2
Thus, _d = 27.COos X° + sin 2v + 21 sin 2X
X
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. 1

S111 r_x "

Question 33

Solution

Let y = sin'][ 1 ]
1J;&f+1

Differentiating both sides w.r.t. x

dy_d o 1) 1 df 1
dy  dv Ju+1 J1_ _[ 1 ]2 “dx \/.17+1

,./:r+1

-1/2

d .
= 1 .dl_(l+1)

] _1 =372 d
= y+1)y T —(x +1
—(r ) ()

.1'+'l—_1'
rv+1
,/x+] -1 ,
_ \/_ '2 (I+])-3J2,1
Y

-1 Jx+1 1 1
2 Jxr (x+1YF 0 2Jx(x+1)
Thus, d_y - 1

v 2dx(x+1)

ExameElite - examelite.com
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Question 34

(sin X)COS X

Solution

Let

examelite.com

y = (sin x)**"

Taking log on both sides,
log iy = log (sin x)**

= log i = cos x.log (sin x)

[ log x¥ =y log x]

Differentiating both sides w.r.t. x,

1dy
y dx

ExameElite - examelite.com

d
= — ¢os x.log (sin x
e g (sin x)
= COS x.ilog (sin x) + log (sin .1*).£cns X
dx dx
1 d, . . :
= €OS X.——.—(sin x) + log (sin x).(= sin x)
sinx dx
= cot x . cos x-sinx . log (sin x)
= 1 [cot x.cos x — sin x.log (sin x)]
2.
(sin x)*°* [ﬂ - sin x.log (sin I)]
sin x
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Let y= (sin I)mﬁ x
Taking log on both sides,
log iy = log (sin x)***

= log iy = cos x.log (sin x) [ log x¥ =y log x]

Differentiating both sides w.r.t. x,

lﬁ = it:t:]n:-; x.log (sin x)

y dvdy

1 dy d d

—.—= = €os x.—log (sin x) + log (sin x).—cos

y dx dx g (sin x) + log (si )dx

1 d, . . :
= €Os X.——.—(sin x) + log (sin x).(= sin x)
sinx dx

= cotx. cosx—siny . log (sinx)

1dy
y “dv
L 1d
y dx
dy : i
— - i [cot x.cos x — sin x.log (sin x)]

N

2.
Thus, ay = (sin x)" [E - sin x.log (sin I)]
dx sin X

Question 35

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

dy _ i_(sin"' x.cos” x)

dv  dx
. d d .
= sin™ x.—(cos" x) + cos” x.— sin”" x
dx dx
. T n=1 d , n .. om=1 _.
= sin" xX.1.cos T X—(COS X)+ COS” X.m.Sin X
dx
d , .
—(sin x)
dx
= n.sin” x.cos” " ' x.(- sin x) + m.cos" x.sin” ! x.cos x
= —n.sin™  Tx.cos” T+ mcos” . sin® Ty
o . sin X COS X
= sin” x.cos” x| - n + .—
COS X sin x

Thus, j_y = sin” x.cos” .1‘[— n tan x + m.cot .1‘]
N

Question 36

(x+1)% + (x +2)3 + (x + 3)*
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Solution

Let

y = (1P + 2 (x+ 3)*

Taking log on both sides,

log y =

log [(x+1)*.(x+2)" .(x +3)*]

log iy = log (v + 1)* + log (x + 2)" + log (x + 3)*

= log y =

[ log xy =log x + log y]
2log (x+1)+3log (x+2) + 4 log (x + 3)
[ log x¥ =y log X]

Differentiating both sides w.r.t. x,

1 dy
v
1 dy
yd
dy
dx

Now,
dy
dx

=

= 2.%[0@{1 +1)+ Sd—i log(x +2)+ 4.%103(1‘ +3)

L S g

x+1 Y+2 Y+ 3

2 3 4
=y + +
¥+1 1+2 x+3

2 3 -
- (v + 1) (x+2)°%(x +3)* + +
(eI A ) [.1-+l X+ 2 .1'+3:J

= 2.

= (v + 1)*(x+2)(x + 3)°
2(x+2)(x+3)+ 3+ D(x +3)+4(x +1)(x + 2)
(x+1)(x+2)(x+3)
= (v + 1)+ 2%+ 3) (207 + 100 + 12+ 3+ 120 + 9

+ 437+ 12x + 8)
= (v+ D)(x + 2)%(x + 3)%(9x% + 34v + 29)

Thus, j_y = (v + 1) + 2)%(x + 3)%(9x2 + 34x + 29)
X
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Let y=(+1)%(x+2)7°(x+3)
Taking log on both sides,
log y = log [(x+1)*.(x+2)" .(x + 3)*]
log y = log (x + 1)’ + log (x + 2)" + log (x + 3)*
[ log xy =log x + log y]
=logy=2log (x+1)+3log(x+2)+4log (x+3)

[ log v’ =y log X]
Differentiating both sides w.r.t. x,

1 dy d d d

—.—= = 2. —log(x + 1)+ 3.—log(x +2)+4.—log(x + 3
PR - og(x +1)+ = og(x +2)+ ™ og(x +3)
l'd_y = 2. ! 3. ! +4. !

y dx v+1 X+2 X+3

dv x+1 x+2 x1+3
Now.

dy UICTR TP ) (RSP M.
R Rl e asor

= (x + 1)%(x + 2)'(x + 3)*
[2(.1- +2)(x +3)+3(x +1)(x +3) +4(x + 1)(x + 2)]

@=y[2+3+4}

(x+T1)(x+2)(x+3)

= (v + 1)+ 2%+ 3)° (200 + 100 + 12+ 332 + 120+ 9
+ 437+ 121 + 8)
= (v 1)(x + 2)%(x + 3)7(9x% + 34 + 29)

Thus, j_y = (x + 1)(x + 2)%(x + 3)(9x% + 34x + 29)
X
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Question 37

COS

4 sinx+cosx | —T T
<x<—

V2o )4 4

Solution

Let y = cos

Yy

_y( sin x+cos .1')

T

0 T 1
= C0S | —=SINn X +—= Cos X

V2 V2

B IR | T -1 FL _
= COSs 51[1"4—.51111’4'(3{}51.{'05.1‘ = CO0s CcOSs E—.\

__1'

T
4

Differentiating both sides w.r.t. x

Thus, dy _—

dx

Question 38

T T
, ——<x<—

l+cosx 4 4

l—cosx

ExameElite - examelite.com
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Solution

B
et y = tan"" /_}
i 1+ cosx
= tan ' ' [2sin? /2 +1-cosx=2sin’ x/2
2 cos’ /2 1+ cos x =2 cos® x/2

_|_5i1"|.1:,"2 -1 X
= tan = tan™ | tan —
- Ccos /2 2

Thus, V = ‘2‘

Differentiating both sides w.r.t. x

dag 14 1 1
—_ = ——(7x =—_l = —
FR P R
Hence, d_.')' =l

x 2
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_,- 1=cosx
1+ cos x

[ [2sin?x2 ] [1-cosx=2sin? /2
2 cos® x/2 1+ cos x =2 cos® x/2

| sinx/2 Y
= tan™' = tﬂn‘l[tanl]
- €os x/2 2

il
-
jab
=

Let y

I
—
&
=

Thus, V = ‘2‘
Differentiating both sides w.r.t. x

dj 1d 1
dx 2dxy 2

Hence, d_!f 1
dx 2
Question 39

» T T
tan " (secx+ tanx),— 5{ x<—

2
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Solution

Let y = tan '(sec x + tan x)
Differentiating both sides w.r.t. x

d d -
A —[tan™'(sec x + tan x)]
dv  dx 1 p
= 5.~ —(sec x + tan x)
1+ (secx +tan x)° dx
1
= (secx tan x +sec’ x
T+sec? v+ tan’x 4 2sccx tanx )
1 ( )
= .secx(tan v + secy
(1+ tan” X) + sec” ¥ +2 sec x tan x
1 (t )
= .sec x(tan x + sec x
sec” v+sec’ y+2secxtan x
1
= 5 .sec x (tan x + sec x)
2sec” v+ 2secytan x
1 1
= .sec ¥ (tan x +secy) = —
2 sec x (sec v + tan x) 2
dy 1
Thus, —— = <
dx 2
Question 40
;[ acosx—bsinx T ¥ a
tan  ——<x<—and—tanx > —1

bcosx+asmnx
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Solution

_i"nmsxubsinx
Let y = tan

kb cosx+asiny

acosy bsinx

bcosx bcosux

-1
Iy = tan :
bcosxy asiny

+
bcosxy bcosux

- -
- —tan x
y = tan~' b p
1+ tanx
b

a
y = tan”’ . tan”'(tan x)

l: tan~’ [11_'__ J )= tan”' x - tan”' y:|
XY

14 _
= y = tan E - X
Differentiating both sides with respect to x

d
2.4 (tan“lﬁ)—i(:f) =0-1=-1
dx

dv  dvy b
Thus, 4Y -1
dx
Question 41
_ 1 1
sec | ——— ,0<x<—

4x° —3x \/5
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Solution

Let y = sec” -—-:.-1—
4x- - 3x

Putv=cos® ..0=cos '

( 1
= = sec .
400570 -3 cos6
f
y = sec coSSBJ [+ cos 38 =4 cos’0 - 3 cos 0]
\

y =sec ' (sec368) = y=30
y=3cos 'x
Differentiating both sides w.r.t. x

d - -3
2 =3.im5‘]x=3[ ! ]=

dx dx
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Let y = sec” ! —..]—
4x° - 3x

Putv=cos® ..0=cos 'y

p
= = sec’ - !
4050 -3 cos 6

f
] 1

Iy = sec
!/ . Cos 36

J [ cos 30 =4 cos™® - 3 cos 0]

y = sec V(sec30) = y =230
y=3cos 'x
Differentiating both sides w.r.t. x

d - -3
Y 3.im5“1x =3 ! =
dx dx 1-2x? 1-x7

Question 42

. 3a°x—x —l{x{ |
a’ —3ax” ’J§ a \/5
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Solution
Lot tan™! 3a%x - x°
et y=
Y a’ - 3ax’
Putv=atan® ..0= tan"%

-1 3¢°.atan®-a’ tan”
i = lan

! a’ —3a.a’ tan’ 0
_,_3.@‘1 tan © - a° tan’ 6
) a’ —3a tan’0 ]
[ 3tan®-tan® 6
1-3tan’ 6 ]

3
y = tan~'[tan 36 [ tan 30 = > anf-tan" @ ]

1-3tan’ 0

= i =36 =>y=3tan"1§-

Differentiating both sides w.r.t. x
ay = S.i (t‘;ﬂm'l “—TJ

dx dx a
o, ] d(.r)_a a1 3a
o CE T B 2 7 T2 2
. X dy \a a-+x- a a°+x
B
d a
Thus, A 3
dx a- +x

ExameElite - examelite.com Page 53 of 73



ExamElite - Textbook Solutions examelite.com

Question 43

Ji? 1 imy
tan—l‘/ 2+l _l<x<lx#0

Yl =12
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Solution
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et ¥ = tan {\/14-71\(1-71

Putting v’ =cos 20 .. 0= -2- cos” ' x?

=t _I(\f]+c0528+\/1—c0529
= an
d k\/1+4t:1n:::529~—\/1*»1-.:1::-::5:2'53‘
: [ J2cos?6 +[2sin% 6
y = tan
J sz cos’ 0 —\/Zsinze
~ tan (2 cos 0 + 2 sin O
7 V2 cos6 -2 sing
~ mn_lrcosﬂ+sinﬁ
y= kcosﬁ—sinﬂ
'c059+sin9_'
_ tan-! cos® cosB
y=1n 17550 sind
| cos®  cosB
. hn_,"l-i-tanﬁ
J ‘ _l—tanB
tanE+tan9
y = tan™' 4 T
1—tan —.tan O
_ an4 an
Y= tan”'| tan (%Hﬁ)]

n n 1 -1.2
=5 y=E+B =>y=I+EEDS R

NifHforontiatino hnth cidoc wr b v
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”lllh'hlih'hlliUIb AR LR ol el fset T Eadals L

d
—y — i[E] +li(m5-l 1‘2)

dx  dy\ 4 2dx
1 -1 a, , -1.2x X
= 0+—=x —(X) = —
21—yt dx 2,1 -x* 1-2*
d ,'
Thus, A S
dx 1—

Find dy/dx of each of the functions expressed in parametric form in Exercises from 44 to 48.

Question 44
1 1
X=t+ -, y=t——
t Y f
Solution
Given,

X=t+1t y=t—1/t

Differentiating both the parametric functions w.r.t 0

ﬁ: _i’d_y—lq-lz
dt 27 dt t
dy 1
it -l+j 2
dy dr ___ 2 b +1
dx f{ 1_1 -1
dt $2
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Question 45

1 of . 1
x= ¢&° B"‘E n}’:“?ﬂ

Solution

Given,
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1 _
)

Differentiating both the parametric

examelite.com

functions w.r.t. 0.

dx 1 1
a0 ° (1“9_3) (B+BJ
dx (1—l+9+1]=:-c“ 6°-1+6" +6
de 0’ 0 6’
_ (07 +68%7 +06-1)
Bl
( 1
- e ?e-—
y=¢ \ 9)
s
% _e® 1+é~)+[ﬁ—%].(—e"’)
_{f_',_f_ ” e'E(1+i-e+l) e ? 07 +1-0°+0
0 SCE 6 0
) _9(—9 +ez+e+1)
[ 0° +92+9+1J
dy _ dy/de

07 +0%2+0+1)

dx  dv/do B[ehehe 1]

2
Thus, 0> +0%°+0+

0’ +0°+0-1 |

1‘1

3
23

ExameElite - examelite.com
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1 _
)

Differentiating both the parametric

examelite.com

functions w.r.t. 0.

dx 1 1
a0 ° (1“9_3) (B+BJ
dx (1—l+9+1]=:-c“ 6°-1+6" +6
de 0’ 0 6’
_ (07 +68%7 +06-1)
Bl
( 1
- e ?e-—
y=¢ \ 9)
s
% _e® 1+é~)+[ﬁ—%].(—e"’)
_{f_',_f_ ” e'E(1+i-e+l) e ? 07 +1-0°+0
0 SCE 6 0
) _9(—9 +ez+e+1)
[ 0° +92+9+1J
dy _ dy/de

07 +0%2+0+1)

dx  dv/do B[ehehe 1]

2
Thus, 0> +0%°+0+

0’ +0°+0-1 |

1‘1

3
23
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Question 46

x = 3cosq - 2cos3q, y = 3sinq - 2sinsq.

Solution

Given, x = 3cosq — Zcos3q, y =3sinq — 25in3q.

Differentiating both the parametric functions w.r.t. q

dx d
= = -3sin®-6cos’0.— (cos 6
46 in© -6 cos™0.25 (cos 0)
= ~3sin0-6cos’ 0. (-sin O)
=-3sin®+6cos’H.sinh
d
-;% = 3c059—65i1129.%(sin 0)
= 3¢cos0-6sin’0.cos O
~dy  dy/d®  3cos®-6sin° 6 cos O
Cdxy dv/d® —3sin©+6 cos’B.sin O
dy  cosO(3-6sin?0) cos8[3-6(1-cos’ )]
= = — -
dv  sin®(-3+6cos’ )  sinB[-3+6cos? 0]
3-6+6cos’0 - 2
- cot 8 coi - cot 6 3+6cos 0
-3+6cos’ 0 ~3+6cos’ 0
=cot 9
Thus, d_.'f - cot 6.
dx
Question 47
. 2t 2t
SInx= 5 tan y= 5
1+7 1-

ExameElite - examelite.com
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Solution
Given,

sin x = 2t/(1 + t?), tany = 2t/ (1 — )
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Now, taking sin x =

2t
1+

Differentiating both sides w.r.t , we get

oy Ao oo d o o
) (1+¢ ).dt(Zf) Zf.dt(“lﬂ‘ )

COs Y dx
ot (1+ %)
dx  2(1+7)—2t. 2t
COs X. =
dt (1+1t%)°
dy 2+2r3—4r3x 1
dt (1+1%)>  cosx
v 2-2° 1
dt 1+ J1—sin®x
v _21-17) 1
b (1+1%)° 2
2t
1= =2
[1+t2]
dv _ 21—t 1
At (1Y [14+£2) -4
(1+ %)
dx 2(1—:2)}{ 1+¢
dt 1+ 2) 0 1t 422 —4p?
v 2(1-:%}{ (1+1t%)
at (@ A e -
de _21-t%) 1
dt (1+8%) -y

dx

2(1-9)){ 1 dv
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at (1+t%)  (1-1%) dt

2
Now taking, tan y= ——
1-+°
Differentiating both sides w.r.t, t, we get

d d| 2t
—(tan i) = —
dt I tﬁ[l—-fz}

2y Aoy oy g2
(=)~ (@) =2 (1= )

dy
sec? =
¢ ydr (]“‘fz)z
L, ody (1-#).2-2t. (-2t
VA T T oy

A L YT T
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Cody 2217 +4¢°
‘-"*'C‘C'!fdf = (]ﬁfz)z
dy 2+2° 1
dt (1= sec’y
dy 2(1+r3)x 1
dt (1-#) l1+tan’y
dy 2““2)>< 1
dt  (1-12) 1 o 2
()
dy 2(1+r2)x 1
dt (1= (1= +4
(1-1%)°
dy 21+ %) (1- 1)
dt (142)2}(1+1‘-"4+2t2+4r2
dy _ 2“”2)): (1-t2)°
dt (1-137 1+t +28°
dy  2(1++) (1-+7)° di 2
:d{ ) (l—r"-’)zx(nrz)2 - .«.f: T 1L P
2
dy _dy/dt_1+t° 4
dt  dx/dt 2
2
Thus, d_y =1 o

ExameElite - examelite.com

examelite.com

Page 65 of 73



ExamElite - Textbook Solutions

Question 48
l+logt 3+2logt
xX= 5 g ., Y= g )
I f
Solution

On differentiating both the given parametric functions w.r.t. t, we have

2 d d 2
dx t .a(1+lc}g t)—(l+logt}.a(t )

dt p

> (1
f ,(})-(14*105 t).2t F—(1+log t).2t
- e = r
t{1-2-2logt] —(1+2logt)
= f"' = 1‘3
3+2logt
¥y = t .

Next, d 349 347 d
o f_fi( +2log t)— (3 + Obf}-ﬁ(f)
dt t*

t(2/t)—(3+2logt).1
- 7
~2-3-2logt -(1+2logt)
- ;‘2 = rg
—(1+2logt)
S dy  dy/dt t’ _E-t
Ty dv/dt —(1+2logt) g2
3
Thus, d_!f =t f

dx
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2 d d 2
de !t .a(1+lng t)—(1+logt).a(t )

dt . i
2
’{})‘““"“’5”'2‘ t—(1+log t).2t
H{1-2-2logt] —(1+2logt)
342logt
y= ; t
Nexb o d 5 3+2log ).
dy ) ffﬁ( + Og!)—( + OE’”,;E“)
dt 1
H(2/t)—(3+2logt).1
= f2
~2-3-2logt -(1+2logt)
= t-? = rl
—(1+2logt)
_dy_dy/dt_ $2 -i-t
Cdy o dvdi —(1+2logt) g2
3
Thus, d_.'f - t
dx
Question 49
If x = €°°52 and y = eSI"?, prove that dy/ dx = - y log x/ x log y.
Solution
Given,

x = %082t 5 qg y= esin2t

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

ExameElite - examelite.com Page 67 of 73



ExamElite - Textbook Solutions examelite.com

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

dx cos 2t d v da
- —(cos 2!' - cos 21 Y Rl
e T ( ) = e (= sin 21‘).5”(21‘)

dt
= — ¢ §in2t.2=-2%_sin 2t
Now, Y=¢" -
d! 51 d . :
:}z:., _ ¢ in 2t -E(S"‘ Zf) = o 2 .COS 21"{%(21‘)

= " cos 2. 2=2 ¢ cos 21

sin 21

dy dy/dt 277 .cos2t "M cos2t Y cos 2
dy dv/dt =26 sin2t —e“52" gin 2t - —xsin 2t

~ ylogx |: cos 2t = log x]

- —xlogy sin 2 = log y
Thus, d_-'f _ _yl(}g I_
dx xlog y
@) P
dx )., .* a-

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

Solution
Given,
x = asin2t (1 + cos2t) and y = b cos2t (1—-cos2t)

Differentiating both the parametric equations w.r.t t, we have
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dx n[sin 2t.r'—f(l + cos 2t) + (1 + cos Zt).i sin 21‘}
dt dt dt
= a|sin2t.(—sin2f).2 + (1 + cos 2t)(cos 2t).2]
= a]- 2 sin® 2t + 2 cos 2t + 2 cos” 2¢]
= a[2(cos” 2t — sin” 2t) + 2 cos 2i]
= a2 cos 4t + 2 cos 2t] [ cos 2\ = cos” x = sin” x]
= 2a|cos 4t + cos 21|
Now, Iy = b cos 2t (1 = cos 2t)
b _ b[cos 2t.i(1-cos 2()+(1—cos 2t).i(cos ZE)]
dt dt dt
= b|cos 2t.sin 2£.2 +(1 - cos 2t).(— sin 2t).2|
= b[2sin 2t.cos 2 — 2 sin 2t + 2 sin 2 cos 2{|
= b|sin 4t — 2 sin 2f + sin 4t] [~ sin 2x =2 sin X cos X]|
= b[2sin 4t — 2 sin 2t] = 2b (sin 4f - sin 2f)
dy  dy/dt  2b[sindt-sin2t] b sindt—sin Zf]
dx  dv/dt  2a|cosdf +cos2t] @] cos 4t +cos 2t
Putting, | = % we get
[ (m) . ey " T
(E@_’_] b 51“4\4_)_9"2'(1J _.‘!.’. Smn—-smi
aX Jat1=% ”_cosz;iz:uosz.Gl ”_cos“msg
Cb[0-1] b(-1) b
S a|-1+0] _[—_1]_5
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dy

atr= —.

Question 51

If x = 3sint - sin 3t, y = 3cost - cos 3t, find
Solution

Given,
x = 3sint — sin 3t, y = 3cost — cos 3t

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

g = 3 Cos { — ¢os 3t.3 = 3(cos | — cos 3t)
dy . | . .
il — 3 sin f+sin 3.3 = 3(— sin f + sin 31)
g Qv _ dy/di _ 3(-sint+sin3t) —sint+sin 3t
Codv dx/dt B 3(cos t — cos 3t)  cos t —cos 3t
. T
Putt = —
utting, 3

— sin I + sin 3(1:]
dy 3 3
ax 05T _ cos 3[-“{)
3 3

—J_+Sinn —\G 0 —-\5 —\E
_ 2 _ 2 2 _ 2 -l
%—cns:rt %—{—1) %+‘I % V3
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% = 3 Cos { - ¢os 3t.3 = 3(cos t - cos 3t)
dy , . . .
ym = —3sinf+sin3t.3 = 3(- sin t + sin 3f)
g Gy _ dy/dt _ 3(-sint+sin3f) —sint+sin 3t
T ody dx/dt - 3(cos t = cos 3t) ~ cos t — cos 3t

. T
Puttmgjz‘"g
—sin“+sin3(n)
dy_ 3 3
dr o5 _ cos 3[_3,)
3 3
3. J3 J3 NE)
N2 _NY L M2 VY
) +51nn_ >+ T Ty -1
1 I 1 3~
Socosm - (=1) ~+1 >
) T Dy 2

dy -1
Thus, B

Question 52
Differentiate x/sinx w.r.t sin Xx.
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Solution

SIN X

Let y =

Differentiating both the parametric functions w.r.t. x,

and z=sinx.

dy sin :r.i—_(x) —.1'.£(5in X)
dx (sin x)’
_siny.l—x.cosx  sinx—XxcosX
sin® x sin® x
E = COS X
dx '

SIN Y — X COS X

Now B _ dy/dx  sin’y _
“dz  dzjdx COS X
B sinxy X cosX
Csinxcos X sin® x cos X
~ tanyx v tanxy-x
~sin?y - sin®y  sin’x
Thys, @Y fanx—x
“dz siny
JI+32 -1
tan™ N
Question 53

Different w.r.t tan"! x when x # 0.
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sin® x cos x
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Solution

J1+1% =1
and z=tan 'x

Let y = tan"{ .

Now, put v = tan 0
[ Ji+tan?0 -1
tan ©

Sy = tan” ]andz—tan '(tan ©) = 6.

\
[
S \sec 8—1] _,(secﬁ——l}
0, lan = tan an 6
an

5 tan
| 1 \
tan! cosO - tan"! 1-cos®
an sin © sin 6
. CosO )
1 [ 2sin’ 6/2 _y[ sin©/2
tan - = tan
L 2 sin 6/2 cos 6/2 cos 6/2
== tm"(tanﬁj =y = E
A Y AR
Differentiating both parametric functions w.r.t. 6
dy 1 d dz d
— = —.—(0) - — = —(0
w0 2 nd 5w
= l.] =1 and E'E =1
2 2 do
Thus, 4y _ dy/d8 _1/2 1

z  dz/de 1 2
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