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DAY TWELVE

CLearning & Revision for the Doy)

+ Derivative (Differential + Second Order Derivative

Coefficient)

+ Geometrical Meaning of
Derivative at a point

+ Methods of Differentiation

+ Differentiation of a Determinant

Derivative (Differential Coefficient)

The rate of change of a quantity y with respect to another quantity x is called the derivative or
differential coefficient of y with respect to x. The process of finding derivative of a function

called differentiation.

Geometrical Meaning of Derivative at a Point

Geometrically derivative of a function at a point x =c is the slope of the tangent to the curve
v = f(x) at the point P {c, f(c)}.
fx) - fle) _ M)
=4
x-c O dx

Slope of tangent at P = lim

X-C

H ,
5: or f' (c).

c

Derivative of Some Standard Functions

. i(constant] =0 . iX“ =nx""
dx dx
d 1 d 01 n
o — \/; = [ Ju— = -
dx( ) 24/x dx X”Q x"
d, . _ d .
e —(sin x) =cos x ®* —(cos x) = —-sinx
dx dx
d I d _
e —(tan x) =sec” x * —(sec x) =sec x tan x
dx dx
d ) d
® —(cot x) = —cosec”x e — (cosec x) = —cosec xcot x
dx dx
o %(logx]=%,forx>0 J %(e"]=ex
d . d
* —(a*)=a"loga,fora>0 * —(log,x)= ,for x>0,a>0,a #1
dx dx xloga
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o (sin”! x) = Jfor-1<x <1
1-x?
o 1
o (cos™ x)=~— Jfor-1<x <1
l—XZ
o (sec™'x) for| x| >1
|X|1IX —1
J (cosec ™' x) = , for| x| >1

|X|,lx -1

(tan™ x) =———,for x OR

Flafla Fla Fla Fla &~

(cot™ x) = —H%,for x OR
X

Methods of Differentiation

(i) Ify=f(x) thend—y—i{f g(x}

dx

=f'(x)%

(ii) If y =¢ f(x), where ¢ is any constant, then

—=—(c &) =c(

x). [Scalar multiple rule]

[Product rule]

g (x) - (N (x)

=fXE X+ gx) T (x)
SO pon @ - d FEID

iv) If y = ,
Y= 000 ™ e oo 8 {80
gx)#0
(v) If y = f(u) and u = g(x), then
dy = 4 ﬁlﬂ = ') g (x) [Chain rule]

dx du dx

This rule can be extended as follows. If y = f(u),u = g(v)

andv=h(X],thend—yzﬁﬁdpu ,
dx du dv dx

(vi) % (f g} = f (e(x) &' (x)

(vii) If given function cannot be expressed in the form
v = f(x) but can be expressed in the form f(x, y) =0, then
to find derivatives of each term of f(x,y) =0 w.r.t x.
[differentiation of implicit function]

(viii) If y is the product or the quotient of a number of
complicated functions or if it is of the form (f(x))*"),
then the derivative of y can be found by first taking log
on both sides and then differentiating it.

[logarithmic differentiation rule]

) then & = ()t

When y = (/) then
B 53+ log f(3) ()
)

(ix) If x = @(t)and y = W(t), where t is parameter, then
dy _ dy/dt

[Parametric differentiation rule]
dx dx/dt
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), then the differentiation of u

ar_ e
=

[Differentiation of a function
Hv.r.t another function H

(x) fu=f(x)and v =g(x

with respect to v 1s —

Differentiation Using Substitution

In order to find differential coefficients of complicated
expressions, some substitution are very helpful, which are
listed below

S. No. Function Substitution

x =asin® or acos 0

x =asecBoracosecB

(ii) VX
R a+x
(iv) 3 or ,
a—-x

a+x a’ - x*?
W \/a -x* \/a + x?

(vi)

x=atan®oracoth

X =acos 20

x* =ad* cos 20

x =qatan®0

Q
+
>

(vii) (x-a)(x-Db) x =asec®B-b tan* 0
(viii) ax —x*? x =asin’0
X
(ix) x=asin*0
a-x
(x) (x-a) b-x) x =acos’0 + b sin* 0

Usually this is done in case of inverse trigonometric functions.

Second Order Derivative
If y = f(x), then 4 %Q is called the second order derivative

ofywrtXItlsdenotedbyd—orf x)or y" or y,.

Differentiation of a Determinant

dp dg dr
pq T dy |dx dx dx
Ify=lu v withen==\u v w
dx
I m n I m n
p q T r
du dv dw b
t|— — —|*t|u v ow
e dxdldldm o dn
o Tde dx dx

@g www.studentbro.in



(DAY PRACTICE SESSION 1)

FOUNDATION QUESTIONS EXERCISE

1 If f(x) =] cos x|, then f' EGATH@S equal to

1 1
(a) Wl (b)v2 (© (d) 242
2 Iff(x) =] x =1|and g(x) =f [f{f(x)}], then for x > 2, g' (x)
is equal to
(a) —1if2<sx<3 (b) 1if2<sx<3
(c) 1ifx>2 (d) None of these

3 The derivative of y =(1
(@) 0 (B) D0 =Dt (c) n! =1

4 Iff(x)=x", then the value of
m)_ug'( )_fr), G0
1! 21 3! n!
(a) 2" (b) O () 2"~"  (d) None of these
2 _
5 1f f(x) = 2 where x # 0, - 2, then 9 00]
X ax

(whenever it is defined) is equal to

@—_ () > (o)

() =3

6 If f(x) =2+ x|Hx =14 x +1],then

EQJ, f %@+ . %@ . %le equal to

(a) 1 (b) -1 (c)2 (d) -2
7 Iff(x =|log,| x|, then f'(x) equals

(a )7wherex¢o (b) X for [ x> 1
X

(c) -1 for | x|> 1
X

(d) 1 for x> 0and - for x< 0
X X

8 Iff(x)=]cos x —sinx|, then ' %Qis equal to

(a) 1 (b) -1 (c) 0

%@IS equal to

1 V3
(a) V2 (b) il (c) 1 (d) >
10 If siny = x sin(a + y), then % is equal to
sina (b) sin” @ + y)
sin @+ y) sina
(c) sinasin’@+ y) (d) sina - y) (a ~Y)
sina
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= NCERT Exemplar

-x)(2 =x)...(n —=x) at x =1is

(d )"0 -

= JEE Mains 2013

(1-x7° (1-x)° (1= x)° (1= x)°

(d) None of these
9 If f(x) =cos x [tos 2x [tos 4x [tos 8x [tos 16x, then

11 If y

=(1=-x)1+x2) (1 +x*)...(1+x2"), then%atx =0
X

is equal to

(a)

12 If f

1 X q X

- O Yaen Qe

:(-1,1) = R be a differentiable function with f(0) =

and ' (0)=1 Letg(x) =[f(2f (x) + 2)]°. The, g' (0)is
equal to

(a)

4 (b) -4 (¢) O (d) -2

13 Let f(x) be a polynomial function of second degree. If
f(1)=f(-1)and a, b, c are in AP, then f' (a), f' (b) and f' (c)
are in.

(a)
(b)
(c)
(d)

14 Ify =
(= o0, @) such that f' (3) = - 2, then f' (-

(a)

AP

GP

Arithmetic-Geometric progression
None of the above

f(x)is an odd differentiable function defined on
3)is equal to
4 (b) 2 (c) -2 (d) o

15 If f and g are differentiable function satisfying

g'(a

)=2,g9(a) = band fog =/ (identity function). Then,

f'(b)is equal to

(a)

% (b) 2 (©) 2

3 (d) None of these

16 If y is an implicit function of x defined by
x2* = 2x* coty =1 =0.Then, y' (1) is equal to

(a)

-1 (b) 1 (c) log 2 (d) —log 2

dy

17 1t x7 y" =(x +y) """, then dx is equal to
X
(@ XY () xy () X (@ Y
Xy y X
d?y dy .
18 If y =(x + 1+ x%)" then(1 + x?
y=( ) ( )dx2 o
(a) n’y (b) -n°y (c) -y (d) 2x%y
2t 1-1 dy .
19 If x = and y = ,then == is equal to
1+t Y 1+t dx .
2t 2t
b
2 +1 (b) 2 -1
(c) . 222 (d) None of these

20 Fora>0,t D%), E@ let x =+asin'tand y =+acos™'t.

Then, 1+ %g equals

(a)

= JEE Mains 2013
(@) X0

2

X2 + 2
() XY

y X

km‘ x
XM‘K
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ABx 410 G Wx -10  dy

21 If y =sec” =—* sin” = then —is equal to
Y A/x -1H A/x +1H ax %
1
a) 0 [o) I
(@) (b) N
(c) 1 (d) None of these
O
22 For x D@J, l@ if the derivative of tan™ Dﬂm
4 0-9x°0
Vx [§(x), then g(x) equals =+ JEE Mains 2017
9 3xyx 3x 3
a b o] d —
()1+9x3 ()1—9)(3 ()1—9x3 ()1+9x3

23 If y = sec(tan™ x), then % at x =1is equal to
X

= JEE Mains 2013
1

— b) — 1 d)yv2
(a)ﬁ ( )2 (c) (d)
a 2 _ -
24 Ify =tan™ 1+ x ! @ then Y is equal to
T+ X2 4+ 1-x ax

d) None of these

X X 2x
a) (b) = (c) (
\/1—x4 \/1—)(2 \/1—)(
25 If \1-x2 + 1 -y? =a(x -y),then % is equal to
X

1-x2 1- x? =1 y? -1

a b C d
()\/1_)/2 ()\/1_ (),1_}/2 (d) T30
26 If y =sin”'(x 1 —x +/x4/1 —xz),then%is equal to

-2X
\/1—7 \/7 - X2 ZW

(d) None of these

\/1 - x? 2\/x - x?
cos™' x B
27 Ify 2874 and z =a® ¥ then dy is equal to
1+aCOS X dZ
1 1
(a) _1 cos™ X (b) 1 cos™' x
+a +a

—— (d) None of these
(1+aCOS X)

1

28 Let g(x)be the inverse of f(x) such that f'(x) =

& 1+ x° '
then sz)) is equal to
i g
by 9
()1+@(X) ( )1+(g(X))
(€)5@())* (1+ @x)° (d) 1+ @x)°
2
= AIEEE 2011

I:D’x O %Q
Ddx D%Q @ [ny%

30 If :tan,1lilog (el x?) an- Bt 2logxd 2y
Y og(ex?) H E1—6logxg
(a) 2 (b) 1

(c)0 (d) -1

31 If graph of y =f(x)is symmetrical about the Y-axis and
that of y = g(x)is symmetrical about the origin and if

h(x)=f(x)[g(x) then d* h( )atx Ois

a) f(0g(©

b)0

c) can't be determined
d) None of the above

32 |t fi(x)  f(x)
fr(x) f(x)
differentiable function with f'(x) # 0 and satisfies f(0) =1

o~~~ —~

=0, where f(x) is continuously

and f'(0) = 2, then lim f) =1 is
x-0 X

(a) 1 (b)2

(c)% (dyo

3x%? cosx sinx
331f(x)=| 6 -1 0
p PP

,where P is a constant.

2
Then, d—z{f(x)} at x =0is equal to
ax

(a) P (b) P+ P?

(c) P+ P? (d) independent of P
34 Which of the following statements is/are true?

Statement | If y =(log x)*®*, then

dy oo x O log(logx)O

— =(log X)) — + —=——=-~

o (log x) ey <~ B
Statement 1l If y =cos(acosx +bsinx) for some

constants a and b, then
y' =(asinx — b cos x)sin(acos x + b sin x)
(a) Only lis true
(b) Only Il'is true
(c) Both I'and Il are true
(d) Neither I nor Il is true

35 Statement | If u =f(tan x),v = g(seo x)and f' (1)=2,

ag'( =4, then %@

X =T/4
Statement Il Ifu=1(x),v = g(x),then the derivative of f
du _ du/dx
with respect to g is — .
dv  av/dx

(a) Statement | is true, Statement Il is true; Statement Il is a
correct explanation for Statement |

(b) Statement | is true, Statement Il is true; Statement Il is
not a correct explanation for Statement |

(c) Statement | is true; Statement Il is false

(d)Statement | is false; Statement Il is true
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(DAY PRACTICE SESSION 2 )

PROGRESSIVE QUESTIONS EXERCISE

1 For x OR,f(x) =|log2 - sin x|and g (x) =f(f(x)), then
(a) gis not differentiable at x =0
(b) g'(0) = cos(log?2)
(c) g'(O) = —cos(log?2)
(d) gis differentiable at x = 0and g'(0) = - sin(log2)

2 If y = sin x 3in 2x [3in 3x...sinnx, then y' is

(a) ikﬂankx (b) yDchoth

k=1 k=1

(c) y[EkDankx (d) Z cotkx
k=1

=

3 If 3f(x) = 2f(1/x) = x, then f' (2) is equal to
2 1
a) — b) — c) 2 d
(a) = (b) 5 (c) (d)
4 If f(x)=(cos x +isinx) [lcos 2x + i sin2x)
(cos 3x +isin3x)...(cosnx + i sinnx)and f(1) =1, then
f'" (1)is equal to

N~

n@+1) mn+ )08
a b
(a) (b) g 5 B
m (0 + 0d
c) ~- m———+ d) None of these
(c) g 2 B (d)
2 2 tani‘?ﬁ :
5 If\(x”+y° =ae ¥ a>0 assuming y >0, then y'' (0)
is equal to
(a) ge—n /2 (b) _ geﬂlz
a a
(c) - 2 g2 (d) None of these
a
6 If y =|sin x|, then the value of P atx=-Tis
ax 6
2% 20
(a) T[6|ogz -/3m (b) F[6|og.2 +./31
(c) 266 [6log2 + /3T (d) None of these
7 The solution set of f' (x)> ¢' (x), where f(x) = 15(5)2“1
and g(x) =5 +4xlog, 5is
(a) (1) (b) @) () (»,0) (d) (O )

8 Letf'"" (x)= - f(x), where f(x)is a continuous double
differentiable function and g(x) = f' (x).

If F(x) = g%@g . 5‘1 %@g and F(5) =5, then F(10) is

equal to
(a)0 (b) 5
(c) 10 (d) 25

9 Iff(2)=4,f(2)=3 f (2)=1, then(f'Y (4)is equal to

-1 -1
(a) 31 (b) 8—1
(c) > (d) 5

10 If f(x)=sin(sinx)and "' (x)+tanx ' (x)+ g(x) =0, then
g(x)is equal to = JEE Mains 2013

(a) cos? xcos(sinx) (b) sin® xcos(cos x)

(c) sin? x sin(cos x) (d) cos? x sin(sinx)

11 If x =a cost,/cos 2t and y =a sint./cos 2t
3

121
X
(where, a > 0), then H 7 Ola I is given by
d?y 6

dx?
(a) g (b) av?
N2 J2a
(c) 3. (d) 5

b o

0
LI I
3 5 2n -10

13 Ifthe function f(x)=—4e 2 +1+x +X? +% and

_ 4 H7H:
g(x)=f""(x), then the value of g @%@IS equal to

14. 1 f(x) =(x =1)'° (x —=2)?9 (x - 3)*¥) (x -100)'®,

then the value of F{101) is

f(101)
(a) 5050 (b) 2575
(c) 3030 (d) 1250

15 The derivative of the function represented parametrically
asx=2t-|t],y =t* +t?|tf|jatt =0is
(a) -1 (b) O
(c) 1 (d) does not exist.
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10 26
11 (a) 12 (b)
21 (a) 22 (a)
31 (b) 32 (b)
SESSION 2 1 (b) 2 (b)
(SESSION 2) nal oo

SESSION 1

1 When "< x< T, cos x < 0, so that
2

|cos x |= —cos x,

i.e. f(x) = —cos x, f'(x) =sinx
Hence, f'g@z sin g%@: %

2 We have, f(x)=|x-1|
fIf ] = flx-1) =|(x -1) 1|

=[x -2|
g(x)= fIfAf(x)}] =f(x-2)
=|(x-2)-1]=|x -3|
g x-3,ifx=23
_Erx+3, if2<x<3
0L ifx=3
T if2sx<3

[+ x>2]

=-[2-x0@ -x)...(n —x) +

1-xB-x)..(n-x)
+...+(1-x)2 - x)..(n =1 —x)]

0 %éj =—[(n=-1)+0+.. +0]
= (-D)(n -1)!
4 We have, f(x)= x"
O f=1="C,
ffM_n_ "G,
1! 1!
0 f"(l):n(n_l):ncz
2! 2!
") _nmn-1)n-2)_ ",
3! 3!
fn{l).: nil = ncn
n! n!

ANSWERS

3 (b) 4
13 (a) 14
23 (a) 24
33 (d) 34

3 (b) 4
13 (a) 14

o, e e
o jw 1! ’ 2! 3!
PGV AC)
n!
= IICO —_ HC\,1 + IICV2 — HC3 +
+(-1)" "C,
=(1-1)" =0
_ ¥ -x
5 Let v X + 2x
0 - 2y + l; £0
_ 2x + 1
O ! =
I S
Jo - _(—x+1)2-2x+1)(1)
o2 =
S E—
- 3
(-x + 1}

(b) 5 (b) 6 (d)
(0) 15 (a) 16 (a)
(a) 25 (b) 26 ()
(c) 35 (a)
(o] 5 (o) 6 (a)
(@) 15 (b)

6 We have, f(x) = 2+|x|]-|x —1|{x +1]

0O flx

0 f(x)
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2-x+(x-1)
]:HZ-XH 1)
2+ x+(x=1)=(
B2+ x-(x-1)~(

+(x +1),
x +1),
x +1),
x +1),

X -
X+ (x -
X—-(xX-

O ifx<-1
Hf-1<x<o0
gif05X<l
H ifxx1
x+2 ifx<-1
_H—X, f-1<sx<0
_HX, fosx<1
B-x ifa=>1
01 it x<-1
B, if-1sx<0
_Bl, if 0<x<1
B if x=21

7 (b) 8 (a) 9 (a) 10 (b)
17 (d) 18 (a) 19 (b) 20 (d)
27 (c) 28 (c) 29 (o) 30 (o)

7 (d) 8 (b) 9 (o) 10 (d)

Hence,f’ﬁ»%@+ f’%@+ f%@ f%ﬁ

=(-1)+1+(-1)+(4) =2
7 We have, f(x) = |log, | x]
Olog(-x) , x<-1
B-log(-x) ,-1<x<0
0 f®=0 8
o-logx , 0<x<1
H logx x> 1
o1
=, x<-1
0 x
01
0= -1<x<0
0D fx=0 %
-, 0<x<1
0o x
0 17 x>1
0 x
Clearly, f'(x) = lfor [x>1
X

T .
8 When 0< x< —,cos x >sinx
4

[0 cosx-sinx>0

b1 .
Also, when — < x < Ticos x <sin x
4

0 cosx—-sinx<0
O |cos x —sin x| = —(cos x —sin x), when

E<X<r[
4

O f'(x)=sinx+ cos x
0 f’§5§=sinl{+cosl{=1+0 =1
2 2 2

2sin x [¢os x [tos 2x [¢os 4x
[tos 8x[tos16x

9 f(x)= .
2sin x
_ sin2x cos2x cos 4x [¢os 8x[¢os 16x
h 2 sin x
- sin32x
2°sinx
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1
O f'(x)=—=—0
I 22
32co0s32x[$in x — cos x [8in32x
sin® x
l 1
x
o f @@ N2 2 _
WE
100 siny = xsin(a+ y)
0 = Siny
sin(a+ y)

On differentiating w.r.t. y, we get
dx _sin(a+ y)cos y —sinycos(a + y)

dy sin’(a+ y)
0 dx _ sina
dy smz(a+ v)
0 dr_ sin’(a+ y)
dx sina
=(1-x)(1+ %)
1+ x*)..1+x")
1-x)1+ x)..1+x")
(1+ x)
-
S+ x
(1+ x)0 - 4nx*" ")
-1 -x*M0
(1+ x}

11 Given, y

or y =

12 We have, f 1,1) -
f f(O =
f f(X) 2)
=2 f(2f(x)+ 2
xf'2f(x)+
0 2[f{2f(0) + 2}]
xf'{2f(0)
=2[f(0)] x f'(0)x 2f'(0)
=2x(-1)x1 x2 x1 =4
13 Let f(x)= AX* + Bx+C
O fQ)=A+B+C
and f(-1)=A-B +C
()= f(-1) [given]
0 A+B+C=A-B+C
2B=00B=0
fx)= A¢ +C
f'(x)=2Ax
f'(a) = 2Aa
f'(b)=2Ab and f'(c)=2Ac
Also, a, b, ¢ are in AP.
So, 2 Aa,2 Ab and 2 Ac are in AP.
Hence, f'(a), f'(b)and f'(c

14 Since, f(x)is odd.
] fl=x) = =f(x)

R
1

2

]
0 g ]

) 2f'(x)

O
a
a
O

)are also in AP.
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)+ 2} x2f'(0)

O fE=x)E1)=-f'(x)

u f'=x)=f'(xp
f'[‘3]=f'(3)= -2
15 Since, fog =110 fog(x)= xforall x
O f'(gx)g'(x)= 1forallx
1 1
O ! = =
f (g(all @ 2
0 F)=2 ls@=b]
16 xX** -2x"cot y -1 =0 ... (1)
Now, x =1,
1-2coty -1=0
O coty =0
L
O = __
7 2

On differentiating Eq. (i) w.r.t. x, we get
2x** (1 + log x) — 2 [x*(~ cosec y]z—y
Ix

+coty x* (1 + log x)] =0

At @ ’zlg 2(1 + log1)

-
H

O 2+2%§§, E:O
4

17 Given that, x™ y"

)m +n

=x+y
Taking log on both sides, we get

mlog x+ nlog y =(m + n)log(x + y)
On differentiating w.r.t. x, we get

£+£d1:(m+m@+d1

(x+y) dx

nd_m m+n
iD_i—

x ydx
dy OUm + n
7B7—

dx0x+y yO x x+y
dley+ny—nx—nyE
O ylx+y) O

_ mx+my —mx —nx

x(x+y)

A
19 We have, X=L,y= 1ot
1+t 1+t

Putt = tan 6
O X=Lne,=sir129 and
1+ tan®*0
_ 2
:Lallzezcosze
1+ tan” 0
Ddl:dy/da:_zste:—tanze
dx dx/d®  2cos 20
_ —2tan®
1-tan®* 0
_ -2t _ 2t
1-t* -1
0 |
20 - &-_ 1 agsm"rx 1 g
dt g g 1-12
O _ 0
andd 1 cosltx 1 |:|
d 2 acua't 1_tZH
in 7!t O cos™!t O
O dl:— a@ a_,, X1
dX acos*t sin t
ams"l
- \J t
cos T 2
O 1+%@—1+ _ :1+L
asm XZ
_xX+y
X
21 -y =sec™ MDL+ 10, sin” MDL_ID
Df—l% D\/;+1E
=cos’1D\/7 +51 2 OVx -10_ T
Hx +1H Hx+1H 2
0 Y- 00 sin x +cos™ x = 10
dx g 28
|
22 Jety =tan™ DM
m-9x'0
/2
:tan_lmzms;é ) O
-(6x"7
=2tan”' (3x°?)
2x [

U 2tan™ x = tan™
E| 1-xH
aLARPY, N S, PN T
dx 1+ (33} 2
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9

1+ 9x°
9

1+ 9x°

Og(x)=

23 Given, y = sec (tan™ x)
Let tan’l x=0

O = tan®
0 =secO =v1+x
On differentlatlng both sides w.r.t. x, we
get
dy 1
= [2x
dx 241+ ¥
At x=1
dy _ 1
dx 2

B+ ® -J1-x0

B—
Bl+x +{1-X§
Put x* =cos20

_,[bos B —sin 60J

24 Given, y =tan™’

] y = tan
Eose+sm H
- tan 60
=tan™"
Hﬁ+tan H
=tan™’ Eang» 9%
=M g=T Lot
4 4 2
g dy—0+

X
\/l—x \/1—X4

25 Onputting x = sin6 and y = sin @, we get
Given equation becomes
cosB + cos @ =a(sin® -sin ¢

O 2cos g;“@cos gLQ
=q %cos E’%%in @'%"%

O (p=cot a
2

06-@= 2cot™ a
0 sin? x-sin™ y =2cot™ a

O 1 1 dy
1-x  J1-y*dx
- 2
O dl: 1 _V
dx 1-x

26 On putting x = sin A and v/x = sinB
y =sin”'(sin Ay/1 —sin* B
+ sinBy/1 —sin® A)

=sin"' (sin Acos B + sinBcos A)
=sin"'[sin(A + B)]
= A+ B =sin” x+sin"J/x

dy _ 1 1
0 =
+2Jx—

N
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cos ' x

27 v = 074’ 7 = acos"x
1 + aCUS X
. ve 1+ 2z
dy _(1+2z)1l -z(1)
dz 1+ z)*
— 1
1+ 2)°
= 1
(1 + acos"X]Z
28 Since g(x)is the inverse of f(x)
O Jle(x)=x
0 fl)NE'x)=1
1 5
0 g'(x)= =1+
8'(x) Fe) (g(x))
0 g"(x)=5(gx)" &'x).
=5(g(x)'(1+ (g(x))

B Ddx2 D%@

30 Given, y = tan™ Hlogle / x°)J
0 logex*) O

L [B+2log x0

+tan —2—[]

01 -6log xO
0 y=tan? Ologe — log x* B

31

Ologe + log x* [

o [B+2log x0
O—————-1a0
01 -6log x0O

+ tan

4 U1 -2log x0O
Di
01+ 2log xO

= tan

~, B+ 2log x0
O————-104
01 - 6log xO

+ tan

=tan™' (1) - tan™" (2log x)
+tan™" (3) + tan™" (21og x)

=tan™'(1) + tan™'(3)

2
Now,dl: Oandd—y= 0
dx dx*

Since, y = f(x)is symmetrical about the
Y-axis
O f(x)is an even function.

Also, as y = g(x)is symmetrical about
the origin
0 g(x)is an odd function.

Thus, h(x) = f(x)[g(x)is an odd
function.

or  h(x)=-h(-x)

Now, h'(x) = h'(-x)

and h"(x)= -h"(-x)

O h"(0)= -h"(0)

0O h"(0)=0

32 Since, ) f(X]J =0
x) f'(x
O (' -frxd==o0
S VACA) I AL {EI I
(f'x)y
0 d Of(x)0_
dx B;‘ '(X)H
a f(x) ¢, (constant)
J'(x)
On putting x = 0, we get
1 =c
2
. fx) _1
fx) 2
. S,
f(x)
0 Liog =2
dx
O log(f(x))=2x+k

On putting x = 0, we get 0 = k
0 log(f(x)) = 2x

0 feg=e
— 2x _
Now, lirnf(X) 1o lim & 1 @2=2
X-0 X xX-0 ZX
33 f"(x)
d? d* 2o
—(B8x*) —(cos x sin x
Ex Bx") pw ( ) (sinx)
= 6 -1 0
PZ P3
6 —-cosx -—sinx
=6 -1 0
P P*? p?
6 -1 O
O f"(0)=(6 -1 0]=0, whichis
p p* p?
independent of P.
34 1 Lety =(log x)"*

On taking log both sides, we get
log y = log (log x) log x
O log y = log x log [log x]
[+ log m" = nlog m]
On differentiating both sides w.r.t.
X, we get
1dy _

= (log x) —{log (log x)}

vy dx
d

+ log (log x) — log x
dx

= (log x)——— 1y log (log x) 1
log x x b'e
1

= {1 + log (log x)}

>
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dy _y
0= =2{1+ log (log x)}
/ g (log x)

log x
- (og )™ {1 + log (log x)}
X

log x Dl + 108(108 X)D
B x H

II. Let y =cos (acos x + b sin x).
On differentiating w.r.t. x, we get

= (log x)

—{cos(acos x + bsin x}
dx

= —gin(acos x + bsinx)

i[acos x + bsin x)

= —sin(acos x + bsin x)
[- asin x + bcos x]|
= (asin x — bcos x)
sin (acos x + bsin x)

35 Given,u = f(tanx)
du

0 == = f'(tanx)sec’ x
dx
and v = g(secx)
| d—V = g'(sec x)sec xtan x
dx
0 du _ (du/dx) _ _ f (tanx]D 1

dv  (dv/dx) g'(secx) sinx

0 %ﬁzm _ gf Q) qp
E

¥2)
Q2=

S\

SESSION 2
1 We have, f(x) = |log2 - sin x| and
g(x)=f(f (x)),xOR
Note that, for x -~ 0,log2 > sin x
0 f(x)=log2 -sinx
O g(x)=log2 —sin(f(x))
= log2 -sin(log2 -sinx)
Clearly, g (x)is differentiable at x = 0 as
sin x is differentiable.
Now,
g'(x)= —cos(log2 - sin x) (—cos x)
= cos x.cos(log 2 - sin x)
0 g'(0)=1[tos(log2)
2 We have,
y =sin x [8in2x Bin3x[]..sin nx
O y'=cosx[8in2x [8in3x...[Sinnx
+sin x [[2cos 2x)sin3x...sin nx
+sin x [$in2x(3cos 3x)...sin nx
+...+sin xsin2xsin3x...(cos nx)
(by product rule)
O y'=cotx¥ +2[dot2x ¥
+3 [dot3x Oy +...+n [dotnx I

O y' = y[cotx + 2cot2x
+3cot3x+...+ncotnx|

O y’=kalz;lkcoth
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3 3f(x)-2f(1/x)=x ()
Let1/x = y, then
3fly)-2f(y) =1y
0O - 2f(y¥ 3fQ/y)=1/y
0O - 2f(x 3f(1/x) =1/x ... (i)
On multiplying Eq. (i) by 3 and Eq. (ii)
by 2 and adding, we get

5f(x SX+E

O f(x) %@3){+%
reo=<B- 24
A o

4 f(x)=(cos x + isinx)

(cos 2x + isin 2x)(cos3x + isin3x)
.. (cos nx + i sin nx)
=cos(x +2x +3x+...+nx) +isin
(x+2x +3x+...+nx)

n(n+1) n(n+l)X

=cos x + isin
2

5 Whenx=0,y>00 y = ae™?

On taking log both sides of the given
equation, we get

llog(xz + y*)=loga+tan™ QZQ
2 X

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

1x2X+2yy': 1 xxy’—y
2 X +y f X
’ 1+ @Z@
X
O x+yy'=xy'-y ..()

Again, on differentiating both sides
w.r.t. X, we get

+ y,)z +yy= xy'+ -y

O T+(y'f =(x-yly"

0 yr= 1+(yv'f
x-y

When x = 0, we get from Eq. (i),
y'=-1
O _V”(O): 2 ;26—11/2

-ae™  a

Given, y = |sinx |*!
In the neighbourhood of

- E, | x | and [sin x | both are negative
6

ie.y = (-sinxf™
On taking log both sides, we get

log y = (-x)Hog (—sin x)
On differentiating both sides, we get

14y _ Q 1 -
;%—(X] sinxg:ﬂ cos x)

+ log(—sin x) [-1)
= - xcotx — log (—sin x)
= —[xcotx + log(—sin x)]

0 dr__ v [xcotx + log(—sinx)]
dx
0 %H = [2)66 [6log2 - /3T
it x=-

o3

Since, f'(x)> g'(x)

0 %QS“ “*log, 5% 2>

5 log, 5+ 4log, 5

| 5°* [5> 5% + 4

a 5% =55 —4>0

O (5%-1)(5B*+4)>0

0 5% >1

O x>0

Given, i{f'(x} = - f(x)
dx

0 g'(x) =~ f(x)
[ g(x) = f'(x), given]
Also, given F(x)

BB - SR
=2 e B
+ z%%%@'%@%zo

Hence, f(x)is constant. Therefore,

F(10)= 5.
Let y = f(x), then x = f ™ (y).
Now, 9% = (s1y ()
dy
dx _ [y '
& = i
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d<* dy

—ay
- dx
3
it
be
Since, y = 4when x =2

d2

OUr@ws= =

10 f(x

O f'(x)= cos x[tos (sin x)
O f'"'(x)= —sinx[¢os (sin x)
-cos® x[Sin(sin x)
Now, g (x)=-[f"(x +f Jkan x]
= sin x [dos (sin x) + cos” x [§in(sin x)
—tan x[dos x[dos (sin x)
= sin x [¢os (sin x) + cos® x Bin(sin x)
—sin x [¢os (sin x)
= cos® x [3in (sin x)

= sin (sin x)

11 We have,

O O
% - q D—smtm cost [$in2t .
dt cos2t

—asin3t

B Jcos2t

0 D
and d—y = a [gost,/cos 2t - smt [$in2t

dt 0 cos 2t D

_acos3t

- JJcos2t
dl dy /dt _

dx dx/dt

d*y ) [ﬂ
O = 3cosec” 3t
dx* dx

_ —3cosec’3t

—cot3t

cos 2t

asin3t

- %Eﬂosec3 3t O/cos 2t
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0 ™ e
09, Ay v
£} 0
O xU g dx*
=(1+cot® St)”z/gj@cosecs 3t,/cos 2t
a
3/2 )
. a L Oy 0 d*y
o O -
O XE0 dx*

att=Els
6

12 Clearly, f(x)=e*"™
Now,asg(x + 1) =x +g( X)
0 ef X =¥ elx) — ¥ [gelx
0 fix+1=e f(x
On taking log both sides, we get
Inf(x+1)=In(e" [f(x))

1 ,
Faey! OV

I
-
+
‘H

~
X

13 Since, g(x) = f 7 (x)
0 flex)=x0 f(gx)E'(x)=1
1
O ' =
8007 Tt

_ 1
e 7
I
ez avivaslilad
L4 Qg_ .0
o %Q‘lg
=1
5
o
o f(x)=-4de 2 Fop+1+x+x(
b Bl
14 We have, f @(x jyaor -
.
D log f(x (101 - i)log(x — 1)
1 100 ] 1
B — ! = —
ﬂﬂwmw Siton-iats
q f'ao1) _ e .(101 - i)
f@o1) =t (101 - i)
_ 100 iz 100(101) ~ 5050

i=1

15 Given, x =2t — |t|land y =t +t* |t]|
Clearly,x =t , y =2t whent > 0
and x =3t, y = 0whent <0
On eliminating the parametert, we get
2x°, when x> 0

Y_BOWhenX<0

dy _ bx*, when x>0
w,

No
dx [ 0,when x<0
(LHD]a(x=0 = (RHD] at x=0 =0
[ Its derivative at x = 0
(i.e. att = 0is 0)
@) www.studentbro.in



	Cover
	Title
	Detailed Title
	Copyrights
	PREFACE
	SYLLABUS
	HOW THIS BOOK IS USEFUL FOR YOU?
	DAY TWELVE

