Question 1:
1 9
(35" —9x+5)
Answer :
. a
Lety = (3x* —9x +5)
Using chain rule, we obtain

D _ 9 (35 _ox4s)

cf
dx
e —9x+5] (6x-9)

dx
=9(3x =9x+5) L (3x* - 9x +5)
93

9(3x? ~9x+5) -3(2x-3)
=2?[3x1—9x+5) (2x-3)

Question 2:
sin” x + cos” x

Answer :



Let y =sin’ x +cos” x
. d}’_i P i B
”dr_dr{sm x]+dx(ms x}

= 3sin’ x-i(sinx]+ﬁcosj x~£{c35x}
dx dx
=3sin” x-cosx +6¢0s" x-(—sinx)

= ESinxmsx[sinx— 2cos’ x]

Question 3:
{ 5_]:}1 cim 2x

Answer :
Lety = (5x)*"
Taking logarithm on both the sides, we obtain

log vy =3cos2xlog5x

Differentiating both sides with respect to x, we obtain

}lﬂ - 3|:|ﬂg5x.%[cc:52x]+cnslx -%[Iﬂgix}}

dv . [ : d | d
= —=13y|log5x(—-sin2x) - —(2x)+cos2x-— —|(5x
3y lowsv(-sin2e)-1 (25) cos2e-L 4 (51)
:JQZE_]J‘ —25in2x10g5x+m52x:|
dx L X
] [ 2
::rﬂziy Jms‘x-ﬁsinlec}gﬁx}
dx | X
3 sy 3 2 .
.‘.Q:{S,:c}'q : {.)-::05 I—ﬁslnleogix]
dx X

Question 4:

sin-‘(xq’}), 0<r=<l



Answer :
Let y =sin™' (r-..u":]

Using chain rule, we obtain

%:%sin"(rﬂg)

1 d
i)

1|'l—[xw.n'5_c)h




X
cOS

Lety= <

2x+7

By quotient rule, we obtain

m:x[cus" ;]—[ms" .x] d [W]

2 /dx

dv _

Z (Voee7)

-1 dx X | i
V2x+7 - —~ ' —(2x+7
7 2 [ ] [cos 2]2 2x+7 a’.r( +7)

X

_ mer
J4—x3x[21+?) (J21+?)[2x+?'}

cos”
_ 2

1
=— +
V=5 2x+7 {2x+?);

Question 6:

| W1+sinx ++/1—sinm
cot J<xr<—
JI +35inx —«J"I —s5inx

Answer :



| ely—ml" \,*'I+sinx+\."'l—sinx
- J1+sin x —1-sinx

+ ) 1
J]+s1nx ++/1—sinx

Then,
J]+sinx —Jl—sinx

3

B {\."'I+sinx+\f]—sinx]_
- (J1+sin,1' —JI —sinx){Jl +5inx+JI—sinx}

(14 sin x)+(1-sinx) +2,/(1-sin x)(1 +sinx)
- (14 sinx)—(1-sinx)
_2+4241-sin’ x

2sinx
_ l+cosx

sin x

2cost
2

. X X
2s5in "~ cos
2 2
X
= ot —
2

Therefore, equation (1) becomes

x
y=cot ' [mt—]
2

Question 7:
(log x}"'gx Lx>1

Answer :

(1)



Lety =(log x}mgx
Taking logarithm on both the sides, we obtain
log y = log x-log (log x)
Differentiating both sides with respect to x, we obtain

b _dp
P dv[lc:-g.x log(lagx]]

1 dy el i
= ———=log(lo ~—(log x )+ log x-—| log | log
¥ dx g(log x) d.‘r:[ g.x)+logx cirL g ET]J

= ji =_v[lug[lug_r]ni Hlog x- Iﬂ;x-;i(lugx]]
dy 1 l
— =y| —log(log x)+—
:de }|:x Gg[ og rli+x]
dl-’ logx 1 |Dg{]0g _.'l.')
so=—={loc: T
dx ( o8 r) [,1‘ x

Question 8:

cos(acosx+bsin x
{ ] , for some constant ¢ and b.

Answer :
Let y = cos(acos x +bsin x)

By using chain rule, we obtain

P —cos(acos x+bsin x)

dv  alx

=Y _ _sin [acr:rsx+bsinx)-i[ucﬂsx+bsin x)
dx dx

= —sin(acos x +bsinx)-[ a(—sinx)+bcosx]

=(asin x - bcosx)-sin(acosx +hsin x)



Question 9:

- [siny-cosy) TT in
(sinx—cosx) :

L]

Answer :
. sinx—oosx)
Let y= {5111 X —Cos x)[

Taking logarithm on both the sides, we obtain

lng J-" = I{}g{[sin X —COSY {sin x |_'._'|=,_~J]

= log y =(sin x —cosx)-log(sinx —cos x)

Differentiating both sides with respect to x, we obtain

i j—: = % [sin.r— Cos .T]lﬂg{ﬁil‘l X —COs T}]

= l ﬂ = lcg(gin X —Ccos :r] -—(sin x- cns_r] +(5ir1 X —Cos x] . ilﬂg{ﬁin X —Cos :r}
y dx dx dx

S1d log (sin x —cos x)-(cos.x +sin x )+ (sin x — cos ,r}-;-i{sinx— cos x)
¥ dx ' {sin.r— Cos .T] ilx

= % = (sin x - cos x )" [(msx+sin.r}-lﬂg{sin x—cosx)+(cosx +sin 1]]
Y

Ay _

s (sinx—cosx)

[smx—cosx) [

COS X + 8in x][l+ log (sin x —cos T)]

Question 10:

X o x o
x'+x"+a’+a” for some fixed @>Uand x>0

Answer :



Lety=x"+x"+a +a"

Also letx" =u, ¥ =v. g =w. and a" =5

S V=SUAVEWAES

. dy _ e . dv N dw N s (]}
de dv ody odv o dy

H=X
= logu =logx*
= logu =xlogx

Differentiating both sides with respect to x, we obtain

%%:Iﬂgx-i{x]+x~%{lﬂgx}
du [ 1 ]
=—=u|logx-1+x-—
ey x
du . ¥
:}d_:x [Iogx+l]=x {I+Ingx) {2)
X
v=x"
dv d g ,
4 ()
dx dx
dv 1
LA 3
dx X [ ]
w=ua'

= logw=loga’
= logw=xloga

Differentiating both sides with respect to x, we obtain

l-ﬂ—lm a-i(x}
woodx & el
dw
=—=wloga
dx
dw
=—=a" loga 4
S —a'log (4)
s=a"

Since a is constant, a“ is also a constant.
b



s 3
oy

0 (5)

From (1), (2), (3), (4), and (5), we obtain

ﬁ:

- x"(1+logx)+ax™" +a"loga+0
[

=x"(1+logx)+ax"" +a" loga

Question 11:

X +|[_1: —3]1 for X>3

Answer :

Lety= x4 (x —3}":

Also, letu=x" " and v= {x—3}'t:

Sy=Huty

Differentiating both sides with respect to x, we obtain

dy _du dv 0
v dv oy
u=x""1

s logu = Icrg[x*:"‘)

logu = (x* —3]|0g:c

Differentiating with respect to x, we obtain

1 du d; o d

;-—(ﬁzlngx-—dx(x —3]+[1’ —3)-—{ir{1:1gx}
1 du N |

:*,a;a:kagx-?x%r —3}-;

du o, | x -3
=>—=x"" [ +2xlngx}
d X



Also,

N {1_3};._'
s logv = Ing{.r—3}”:
= logv = x"log(x-3)

Differentiating both sides with respect to x, we obtain

L =log(x-3)- —( :)+x:-%[lﬂg(x—3;|]

v d

ﬁ%%zlog(x—?&)-zﬁf-ﬁ‘%(x“ﬂ

:&j;:v|:2xlug(.r—3)+x-xf3'l:|

> (amy | one-)|
LT

Substituting the expressions of @ dx in equation (1), we obtain

Y _ 1{:{__3+2x10gx]+(x—3}x:|: *
X

2

+2xlog(x-3
dx _3 2xlos( “’}}
Question 12:

dy . i T
i =12 {1-cost),x=10{f-sint),—— <t <—
Find ci’»'f,if} ( ) ( ) 2 2

Answer :



It is given that, y =12(1-cost).x = 10(¢ —sin¢)

% = %[H}{f—sin.f}]=1{]~%[.r—sinf] =10(1-cost)

% =%[12{I—¢usr}]: 12-%{1—@:}: 12:[0—(-sin¢)]=12sin¢
dy

. T I
) [—} ; 12-2s5in—-cos—
dy _\dr)_  12sint 2 2 _ Ecuti

10-2sin L 3 2
2

> (%J T 10(1-cost)

Question 13:

aj:

E— - | PR |
. o VP=5in" x+sin
Find dx if -

-3, =1<x<1
Answer :

It is given that, y =sin ' x +sin ' v/1—x

d—} = i[sin "x+sin 41 —x:’J

dx

ﬁ_i P | i [ el
::-dx-dx(s.m x)+dx(3m 31 x)

dy | 1 d -
TE e = 1-%)

- x Jl‘(ﬁ}

{.{].’ ] ] ] ﬂr 2

< _ 2. LAY

dx J]—f+x 21— a’x( <)

dy 1 1
=== + =2

dx \l'[]—x: Exu'r]—x:( X}

ﬁ: I

& J1-¢ J1-2
A

ey

Question 14:



If , for, —1 <x <1, prove that
wfl+y + ez =0 ¥ =5, prov

ﬂ _ 1
dx {1 +x]:
Answer :

It is given that,

I+ y+pll+x=0
= xfl+y=—pJl+x

Squaring both sides, we obtain
¥ (1+y) =y (1+x)

= +xy=y"+x
=y =t - xly

= 3’ —yz = xy(_v—x}

= (x+y)(x-y)=0(y-x)
SXEY=—xy

=(1+x)y=-x

=Y )

Differentiating both sides with respect to x, we obtain

YT )
dy (]+x]%(x}—x%{l+x}_ (I+x]—x_ 1
o (1+x) S+ (1+x)

Hence, proved.

Question 15:

If{x —a) +{y-b) =¢ , for some ¢~ U prove that



d*y
3

dx” is a constant independent of @ and b.

Answer :

—
-

It is given that, (x=a) +(y=b) =c

Differentiating both sides with respect to x, we obtain

i[[x—a}1+;i|:(_v—h}:} = d (c:]

:2{x—a}-]+2{y—h}-%=ﬁ
X

r:aj: 3 —(x—u]
& yb -(1)

Ay _d [()}

T de| y—b




~(x-a)
{}—b}—[l—“}{ }
_ y=b ine
=— [y—b)"’ [Usnnb (])]

ay _[[}-—b}%(x;a}*}3{{y—b_}“+{x—u}"]
o

(v=b)  (y-b)

=—c, which 15 constant and 1s independent of o and b

Hence, proved.

Question 16:

dv cos’ (a+y)
= + v . e i
1 oSV xcos(a+ ) )’w1th cosa # i'vprove that dx sin a

Answer :



It is given that, cos y = xcos(a+ y]
. d 1.9
. E[ms.}e]= El:xms[a+ 9]

:>—siny%=ccs{a+y)-%{x]+x-%[ms[a+y]]

= —siny% =C03{a+_}f)+x.|:_sin(a+}:}j|;_y
X

= [.r sin(a+ y)—sin }]% = cos(a+y)
X

. COos ¥
Since cosy=xcosla+ v). x=
cosy =xcos(at+y), x cos(a+y)

Then, equation (1) reduces to

__ GOS8y Necino D :
Los{a+}»‘} sin(a+ y)-siny = cos(a+y)

= [cosy-sin(a+y)-siny-cos(a+y)]- z—} =cos” (a+y)
7

= a'm(a+y—y)? =cos” (a+b)
X

- ;f_J, _ cos” {.:J + h]
dx sin g

Hence, proved.

Question 17:

a’zy
¥ :a{coerslnr]and v =a{s1nr—rc05~?)’ find dx’

Answer :

(1)



It is given that, x = a(coss +1sint) and y = a(sint -t cosr)

d
——=a-—(cost +rsinr)
dr dt

. .od d .
= a[—smrﬂ.lnr-a(r)ﬂ-ﬁ(smt}}

:a[—sianichosr]:uf cos!

ﬂ!"l«

= —=g- i{smr —1cost)

:.g[cﬂsx—-{COSI';;{f}+"££{CQS!)}}

=a| cost—{cosr—rsint} | = arsint

().
cdv _\dt) _ atsint

CL = =tan/
dx (g] at cost
di
Then, g r=i L)l G (tant)=sec’ - e
ade”  dyldx air dx
) Pﬁ dl | }
=sac” ¢ - — =08 = —=
ait cost ¢t dy  arcost
:SEC.I,{]{I{E
at 2

Question 18:

If f {t} - |r| , show that / (t} exists for all real x, and find it.
Answer :

{n ifx=0
=1
It is known that, ~x, ifx <0

Therefore, when x > 0, f(x)=[x | =x

In this case, f’{x} =3x and hence, f'(x} =6x



1

x| = [—x}] = —x

When x <0, -’{{I} -

In this case, S'(x)=-3x and hence,

f7(x)=—6x

Thus, for fx)= |¥| , J "{x} exists for all real x and is given by,

f”{) bx, ifx=0
P =) S6x, ifx <0

Question 19:

el
- -l_lf — P'!'.T”_I
Using mathematical induction prove that ¥ for all positive integers 7.
Answer :
To prove: P [n] C T{x” ) =mx"" for all positive integers n
dx
Forn=1,

~P(n) is true forn =1

Let P(k) is true for some positive integer k.

p(k):<

Thatis, T @ * )

It has to be proved that P(k + 1) is also true.



Tt (x**'): d (I-x""]

i d & _ : .
=x"- i {:r] +x- p {:r ] [B}- applying product ru]e]

=xt-1+x-k-x*

=‘x.'| +kx|’|
=(k+1)-x"
={k +]}_x|_.'|'+|.|—|

Thus, P(k + 1) is true whenever P (k) is true.

Therefore, by the principle of mathematical induction, the statement P(#) is true for every
positive integer 7.

Hence, proved.

Question 20:

Using the fact that sin (4 + B) = sin 4 cos B + cos A4 sin B and 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,. d .
E[sm[fH B)|= g (sin Acos B)+ e (cos Asin B)
d d . . d
$C05[3+B]-T{A+3)=CDSH-E{SIH“!}-FSMA-E{C{ISB}
X [

+sin E~£(CGSA‘}+CDS A-i(sin B)
dx dx

= cns[.e1+3]-i{f1+3} = C0S B-mszl§+sin A(—sin B}Iﬂ
X

+sin B[—sin.f.‘i‘]~ﬂ+-:n::Hs.zJ!*.:t::f.Bﬁ
d dx

dd db
S —

dA dﬁ']
dx i

= cos( A+ B)- [ } (cos Acos B —sin Asin B)- Lix + =

~.cos( A+ B)=cos Acos B-sin Asin B

Question 22:
7(x) e(x) h(x) e e@ rew
_ v
y = n e [ m n
If “ ¢ , prove that “ 2 ¢
Answer
f(x) g(x) h(x)
yv=| I m n
e b c
= y=(mec—nb) f(x)-(lc—na)g(x)+(Ib—ma)h(x)

rod d

Then, P dx[[mc—nb}f{x]]— [(lc—na)g( ]+ [hﬁ ma)h(x)]
=(me—nb) f'(x)-(lc—na)g'(x)+(Ib- ma}h (.x

f'(x) g'(x) #(x)

= { m H
a h I

F(x) g'(x) h'(x)
—=| | m "
a b ¢




Question 23:

[:]—xz]d:y—xqv—ai_v:{]

gy=€e “,-lsxsl , show that dx’ dx

Answer :

It is given that, ¥ =¢

Taking logarithm on both the sides, we obtain
log y=acos ' xloge
log v = acos ' x

Differentiating both sides with respect to x, we obtain

N

ydx -+’

Y __@
dx 1-x°

By squaring both the sides, we obtain

o e
de ) 1-x

::3{'—1!][%]- =a’y’



(1-x }[%] e

Again differentiating both sides with respect to x, we obtain

() a0-r-)e (3] - 50

2

s 07 / ’ !
::[ﬁ] (2)+(1-¢ )2 =2y D
e dx dx? dx
ay\ IR T
:[cﬁj { 2x}+[1 x )xzr;b;‘drz i "'-}"{k
2., /
:b—xﬁ+[l xl)%:aly [%#ﬂ}
= (1) - -0

Hence, proved.



