Question: 1
Solution:

(i) x2

Formula:-

d n

—x™ = nxfirfg w.rtx,
dx

d _
Zx3
dx

=-3x7371

= -3y -4

(i) ¥X = xa
Formula:-

d "
d—Xn = nxbirlg w.rt x,
X

d 1t il
—Xz2 T -Xa
dx

1
=-X A

3

Question: 2
1

iy = E]

M=%

Formula:-

d
d—,\'n = nxfirg w.r.tx,
X

d__ 2
—xt=-1xt1
dx

-2

=X -

py L L
[“] \E_ X =

Formula:-

d
le‘ = nxfifg wrtx,
X
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Formula:-

CLASS24

d —
- X" = nxfirlg w.r.t x,
X

Question: 3

@ 3x7°
Formula:-

d n_ Xn—l
rh_x =n

ting with respect to x,

A 3x-5 - 3(-5)x 5!
dx

(i) 1/5x=:x

Formula:-
ixn A nxn—l
dx

ting with respect to x,

1d -1
-1 k=il
0 = —Fd
Sdx 5
1 -
= -:x 2
2

(i) 6. ¥X2= 633

Formula:-

d

il xn i an_ 1
dx

ting with respect to x,

d =
—6Xa=6X
dx

Zxit
3
1
=4x7s
Question: 4
(i) 6x5 + 4x3 — 3xZ + 2x -7

Formula:-

d

—x" = nx"!

dx

ting with respect to x,

di(5x5 +4x3-3x2 4 2x - 7) = 30x% 1+ 12x31 - 6xZ 14 2x11 4 0
X

=30x*+ 12x2 - 6x! + 2x



() 5%~ + %+ V5 - CLASS24

Formula:-

d -1
—x" = nx"
dx

ting with respect to x,

d 4 7
_ =3/2 - —
ix (bx +—=+Vx x)

VX

£
—-1

3 )
=5xX-—--x"2 +4X—;K21

1
-7 x—1x"1t

1
t3

5 ]
-

= -1
= 723:_: —2Xz +%x?+ 7x7

(iii) ax® + bx2 + cx + d, where a, b, ¢, d are constants

Formula:-

ting with respect to x,

d -
I(axs+bX2+CX+d)=3;1x3'1+2bx2-l +CX1 14 dx=0
x

= 3ax? + 2bx + ¢

Question: 5

(4x3+ 3.2+ 6.Vx * + 5cotx

1
=4x3 4 3.2+ 6x 2 + 5cotx

Formulae:

d n n-1

— X =nx

dx

d

—cotx = - cosec?x
dx

iax =log,(a)xa™

ting with respect to x,

d 1
a((tx?’ +3.2%+ 6x72 + 5 cotx)

1

=4.3x3 1+ 31og,(2).2% + 6x—x ! + 5 x- cosecx
=12x2 + 3.log,(2).2% -3+ -5 cosec?x

e X3 - 1 L2 ax ,-2/3 _ 2.6
(i);—-+vx AHXT 28+ 6x 3X

1 1 _
—3x 4+ xz-xz+x>- 2‘+6x‘2/3f§x°

LI log,(a)xa™
dx

ting with respect to x,



dx \3

S nx3x et (Gt e 2 log(2). 2% +

6(—i)x—;1 VN
3 3

[A R

Question: 6

Formulae: -

d
— ot = - cosecix
dx

d .
— COSX = - s1nx
dx

d secx tanx
—Secx =
dx
d
d—msecx = - CcOsecx cotx
X
d
— tanx = sec2x
dx
d COSX
—sinx =
dx
d g
—k = 0,k is constant
dx
g 1 xz 3 cotx
(i) 4 cotx — =cosx + == S
2 cos X sinx COSBCx

1 L
=4cotx — 5 Cosx + 2secx — 3cosecx + 6cosx + 9

ting with respect to x,

d 1
a(‘icutx— Ecosx + 25ecx — 3cosecx + 6Cosx + 9)

5 1 . \ :
_ 4(—cosec”x) — (—sinx) + 2secx x tanx — 3(—cosecx x cox) + 6(—sinx) +

0

2 L s
=—4 cosec”X + - sinx + Zsecx tanx + 3cosecx cotx — 6sinx

(i) -Stanx + 4 tan x cos x — 3 cotx secx + 2secx — 13

=-5tan x + 4 sinx — 3 cosecx+ 2sec x— 13

ting with respect to x,

d .
=~ (-5 tan x + 4 sinx — 3 cosecx+ 2secx — 13)
X

= -5 secZx + 4cosx -3(- cosecx cox) + 2 secx tanx - 0

= -5 sec2x + 4cosx + 3 cosecx cotx + 2 secx tanx

Queslion: 7

Formula:

d f(al d f d
— ffo — _
@ x}) da (@8

Chain rule -

d (x T S . 22,
f(ffo +Xxz2—-x2+x°—2%¥+6x 375);“)

1 ] s =
+3x7+ éx‘i +éx‘§ + 2x!t —log(2).2% —4x77 — 4x°

aF <)
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%(uv):u%Hv:—Xu CLAssz4
Where u and v are the functions of x.

() (2x+3)(3x-5)

Applying, Chain rule

Here,u=2x+ 3

V=3x-5

S2x+3) (3x-5) = (2x + 3)2 (3x-5) + (3x- 5)~(2x + 3)
dx dx dx
=(2x+3)(3x11+0) + (3x-5)(2x11+0)

=6x+9+6x-10

=12x-1

(ii) =(1 + x)3

Applying, Chain rule

Here,u=x

V=(1+x)3

L1 +30%=x2(1 + )3+ (1 + x)3(x)

dx dx dx

=xx3x(1+x)%+ (1+x)3(1)

=(1 + x)2(3x+x+1)

= (1 +x)2(4x+1)

(iii) (\& A i) (X — ) = (x1/2+ x’l)[x 7}(1/2)

VX

Applying, Chain rule

Here, u = (x1/2 + x 1)

Vv=(x-x12)

i[}(1/2 +x ) (x - x1/2 3}

dx

=(x12 4+ x‘l]i-(x —xWV2y 4 x-x1/2) 4 x2+x 1
dx dx

= [xl/2 +x D %x-afz] +(x - x’1/2 ]l[éx'lf2 -x?%)

1 1 1 1
=xU2 4 x4+ oxl B2 M2yl o x4 x5/2
z 2 z z

3 3
“x1/2 4 = x5/2

. 132
(iv) (x - f)
x
tion of compaosite function can be done by

df ( —df
ax (g(x}) ~dg (")Ix"

1
Here, f(g) =g2.g(x) =X -

i(x—l)2 = 2gx(1 +3)

dx X



:2(:-'{) (1 +f:) CLASSZ4

U S
= 2(x + it a )

1
= Z(X +\§)

3
> 1

W) (XL - i)

&
tion of compasite function can be done by

d, o 4 d
= (g(x)) = dg (b)ag

1
Here, flg) =g”. g(x) =x*- 5
d( 2 1)3_3 Zx(Zx-i]
w\ET e T8 <

(vi) (2x2+ 5x -1} (x - 3)
Applying, Chain rule
Here,u =(2x2+ 5x-1)

V=(X—3)

i[z;@ +5x - 1) (x - 3)
—(2x% + 5x — 1)i(x S3)+ (x-3)(2x?+5x - 1)

=(2x2+ 5x—1)x1 + (x—-3)(4x+ 5)
=2x2+5x-1+4x2-7x-15
=6x?2-2x-16
Question: 8
Formula:

d d
Eu 7Vﬁu—uﬁv

B

dxv uz

- 3xZ44x-5

M

X

Applying, quotient rule

) d 2 2 d
d 3xa+4x75_xﬁ(3x—+4x—5)— (3x-+4x—5)ﬁx

dx X X

_ x(6x+4)—(3x7+4x—5)1

x2

_ 6X7HAN—(3x7+4x-5)

x=




] .
(ii) (x +1‘)"(.\ 2]

CLASS24

Applying, quotient rule

d (3*+1)(x-2) CEEH DE-2) - 6+ DD
dx x2 B x*

= =3+ 1%(}:—2]-!(!:"21%(33 +1))}-(x® +1)(x-2)2x

xé

_ x32 [(xn +1}+(x—2)3x2]—('_\:’ +1)(x—2)2x
3

X

_ x2 [x°+1+333—bx:]—2['x‘+x](x—2]-

x*

_ 4x5——6x"+x3—2[x5~—2x"+x2—._.\:]

<=

_oaxtaxtxT4x

:‘.4
ey X4
(i) PNE
Applying, quotient rule

d d
dx—4 2/Xg (x4 (x4 2V
dx 2yx 4x

— 4 4 ==
Zyx-(x-4)2-x =

Applying, quotient rule

ao d d,
d (1+x)Vx \,’E&(l +x)ﬁ—(1+x)v’§& VX
dx  ¥x

d
X3

3 BN P . PR PR it W
_V x{( H"")E" x+\sm(1+x)} (14+x)y X x 3

x3

2 PR R =
Vi (1+x)eox 2h/x—(1+x)oxe

E
x3
B Y T Y A=
VXX zﬁ‘&‘.‘+\,x —| X & +Xo
2
x3
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[VJ ax” +bx+c

Applying, quotient rule

. d 2 2 d
d ax‘--jhbx-}-ci \Ea(ax“+bx+c)—(a}("+bx +C)m\/§

dx N X

— 1p o =
= \."xg23_1c+b]—:(ax“+bx+c)x =

X

a 2, 1,
= -ax2+-bx?——-cx

I-Ilr-

X

(V'l] atbecosx

sinx

Applying, quotient rule

d a+ bcosx _ Sile%(d +bcosx) — (3+bcosx)%§inx

dx sinx sin® x

sinx(—bsinx)—(a+bcosx)cosx

P
sin- X

_ —bsin®x—acosx—bcos x

sin?x

_ —-b(1)-acosx

sin® x
Question: 9

Formulae:

d .n - sN—1
dxh = nx

d
—Cotx = - cosec?x
dx

d
d—cosecx = - cosecx cotx
X
2

d
—1tlanx = sec*x
dx

d COsX
E{Slﬂ.\ =

(i) Ify=6x°"-4x*-2x2+5x-9, find%at x=-1.
ting with respect to x,

i(sxs - 4x%— 2x% + 5x - 9)

=30x%*-16x3-4x+5

substituingx = —1

(:if)x .1 =30(-1)%-16(-1)3 - 4(-1) +5



= 30+16+4+5

=55

(ii) 1fy = (sin x + tan x), find j—: atx =1,
ting with respectto x,

d P
- (sinx + tanx) = cos x + sec? x
X
- . ™
Substituting X = 3
dy = il 20
3. /x=T/3 = €os o+ secty

+ 4

3| b

2-3 x d ™
(i) Ify = [_iﬂ}‘ find X atx =",
sinx dx 4

ting with respect to x,

d
ax (2cosec x-3cot x) = 2(- cosecx cotx) — 3(- cosec?x)
"

b1
Substituting X = 3

(iv) -2 T cot) - 3 Al
dex=TfE = (- cosec, cot_}) - 3(- cosec 4]

=-2x/2 + 3x2

:6-2)(&

Question: 10

dv
lfTGshow:Zx.-d—f' by = 2yX ting
X

dv

with respect to x == =
dx

d 1 h
S 2)-

dx e

1

3
Now,
=9y W
LHS—Z}\.i‘er
. 1 1 1
LHS =2XX =~ =)+ VX + =
NX oz VX
~_A4 -1
LHS = VX ——=+ VX +=
VN L
LHS = 2
Vx

.. LHS = RHS

Question: 11

If To prove: (2xy) (%) = (5 — 3).

a X

ting y with respectto x

d d X a 1 Va
2-a(fr s 3
dx dx a X <y ax 2x2

w

CLASS24



Now,

LHS = (2xy) (:—f)

LHS = 2x (J§+ J%) (2;7— 2‘—;)
LHS:[\E+\E}[\E—\E)

LHS = (f - 3)
a

X

.. LHS = RHS

Question: 12

Formula:

Using double angle formula:
cos2X =2cosix - 1
=1-2sin?2x

1 +cos 2 x=2cosx

1-cos 2x=2sin2x

. ., SEETESE x
s Zsinn?x

= ycot2x

= cotx

ting y with respectto x

dy _

d
3 o (cotx)

= - cosec? x
Question: 13

Formula:

Using Halfangle formula,

1—tan?®(x/2)

cos X = =
1+tan?(x/2)

SYy=cCcosX

ting y with respectto x

dy d
& d COSX
= —8§inx

Exercise : 28B

Question: 1
Solution:

Letf(x) =ax+b

CLASS24



We need to find the derivative of f(x) i.e. f(x)

CLASS24

We know that,

_ F(x+h)—f(x)
f'(x) =lim——.
(x) L

(i)
f(x)=ax+b
f(x+h)=a(x+h)+b
=ax +ah+b

Putting values in (i), we get

ax+ah+b-(ax+Db)
h

00 =i

ax+ah+b-ax—-b
= lim
h—0 h

Hence, f(x) = a

Question: 2

Solution:

Let f(x) = ax* +1:

We need to find the derivative of f(x) i.e. f(x)
We know that,

Froy _ Jan Fxth)—fix) .
f'(x) = lim ———— ..(i)

, b
f(x) = ax +;

. N n 2
f(x+h)= a(x+h) +(x+ )

Putting values in (i), we get

[a(x +h)? + (x%h)] - [ax2 +lﬂ

oo =

h
b . b
a(x+ h)? +(—-}—‘ —ax*— -
=lim X+h X
0 h
N . 1 1
al(x +h)? —x?] + b — o]
= lim - -
h—0 h
a[x?+h*+ 2xh—x]+h I%%%Q

= lim
h—0

h



5 _ x—x—h
g ™2 ey CLASS24

h—0 h

a[h? + 2xh] +b ’ﬁl

= lim
h—0 h

i [ah(h + 2x) b(—h) ]
~hoo I hx(x + h)

Taking ‘h’ common from both the numerator and denominator, we get

) b
= }115.}; ’a(h + 2x) — m]

Putting h = 0, we get

= a[(0)+ 2.\1] - m

=2ax——
¥z

Hence, {'(x) = 2ax — %

Question: 3

Solution:

Let f(x) = 3xZ+ 2x - 5

We need to find the derivative of f(x) 1.e. f(x)

We know that,

(i)

. f(x+h}—fix)

f'(x) =1 —
(h) hl_lpu h

f(x)=3x2+2x-5

flx+h)=3x+h)2+2(x+h)-5

3(x2+ h?+ 2xh) +2x +2h -5

["(a+Db)2=aZ+ b2+ 2ab]
=3x2+3h%?+ 6xh+2x+2h -5

Putting values in (i), we get

, 3x? + 3h* + 6xh + 2x + 2h- 5—(3x?+2x—5)
f'(x) = Limu h

. 3x?+3h?+6xh+2x+2h—5—-3x2—2x+5
=l b

~ 3h* + 6xh+ 2h
=lim————
h--0 h
=lim3h+ 6x+ 2
h--0
Putting h =0, we get
F(x)=3(0)+6x+2

=6x+ 2



Hence, f(x) =6x + 2

Queslion: 4

Solution:

Letf(x)=x3-2x2+x+ 3

We need to find the derivative of f(x] i.e. f(x)

We know that,

f(x+h)—fix)

A T .
f'(x) = Elléih (i)
fix)=x3-2x2+x+ 3
fx+h)=(x+hP®¥-2(x+h)2+(x+h)+3
Putting values in (i), we get

(x+h)P—2(x+h)*+(x+h) +3 — [x3 —2x7+ x + 3]

F00 = :

Co(x+hP -2+ )2+ (x+h)+3 x> +2x* —x—3
= lim

h—0 h

. [(x+h)*—x*]—2[(x+h)> —x*]+[x+h—x]
= lim

h—0 h

Using the identities:
(a+b)3=a+ b3+ 3ab® + 3a°hb
(a+b)2=a2+ b2+ 2ab

[x* + h? + 3xh® + 3x*h— x°] - 2[x* + h* + 2xh - x°] + h
h

= lim
h—0

~ [b* +3xh? + 3x*h] — 2[h* + 2xh] + h
=lim——— - -
h—o h
~ h[h% + 3xh + 3x%] — 2h[h + 2x] + h
=lim
h—0 h

= }liné h® +3xh+3x*—2h—4x+ 1

Putting h = 0, we get

F(x) = (012 + 2x(0) +3x2-2(0) - 4x + 1
=3x2-4x+1

Hence, f(x) =3x2-4x+ 1

Question: 5

Solution:

Let f(x) = x8

We need to find the derivative of f(x) i.e. f(x)
We know that,

Fron  pa... Ferh)—fi(x)
Fe ={im =

(i)

CLASS24



f(x) = x8
f(x + h) = (x + h)®
Putting values in (i), we get
(x+h)® —x®
f'(x) =lim——
h—0
~ (x+h)®—x"®
=lim—m———
h—o (x+h) —x
[Add and subtract x in denominator]

g 8
— X
wherez=x+handz—-xash—-0

oz
=lim

T—X Z—

Hence, '(x) = 8x7
Question: 6

Solution:
1
Letf(x) = =

We need to find the derivative of f(x) i.e. (%)

We know that,

f'(x) = Lilllw (i)
1

fx) = rE

f(x+h) = ———

(x +h) (x+ h)?

Putting values in (i), we get
il 1

U 2 VLA
f'(x) —Ll_rpoi

[Add and subtract x in denominator]

7273 _ x-3
=Jlim———wherez=x+handz—-xash—-0
z—x  Z—X
e _
= (-3)x'3‘1[:‘ lim = na® 1]
x—a X—
=-3x*
3
T x*
3
Hence, f(x) = — "y

Question: 7

CLASS24



Solution: CLASSZ4

Let f(x) = &

We need to find the derivative of f(x) i.e. (%)

We know that,

(x) = lim f(x+1:—l’(x) ()
1

f(X) =
x:b

f(x+h)= m

Putting values in (i), we get

1

rpoy _1so (X+h) x5

Fo0 = =——
. (x+h)y=>—-x—°

g (x+h)—x

[Add and subtract x in denominator]

-5 —F
- X
=lim——wherez=x+handz—-xash—10
Z—X Z—X
. xM-al _
= (-5)):‘5‘1['-' lim=——— = na® 1]
Xx—a X-a
=-5x©
5
-

Hence, f(x) = — >

Questlion: 8

Solution:

Letf(x) = vax + b
We need to find the derivative of f(x) i.e. f(x)

We know that,

Froy _ 1an. Fx+h)—fix) .
f'(x) = lim =——"—— ...(i)

f(x) =+vax + b
flx+h) = Ja(x+h) + b
=vax +ah + Db

Putting values in (i), we get

vyax+ah+b—+vax+b
h

f'(x) = lim
h—0

Now rationalizing the numerator by multiplying and divide by the conjugate of



vax+ah+Db—Vax+b CLASS24

i Vax+ah+b—+vax+b +Vax+ah+b+vVax+b
=lim x
h-0 h Vax+ah+b++Vax+b

Using the formula:

(a +b)(a-b) = (@ - b?)

L (\!ax +ah + h)z - (\r’ax + b)2
“h—o h(vax+ah+b++vax+b)

I ax+ah+b—ax—b
= lim ———
h—0 h(vax+ah + b+ Vax+b)

ah
=lim
h—o h(yax+ah+ b+ vax+b)

d

= lim
h—o ax+ah+b++vax+b

Putting h = 0, we get

d

=Jax +a(0)+b++vax+b

a
_\fax+b+\.’a:(+b
a
72\,’8X+b

a

Hence, f'(x) =

2vax+h
Question: 9

Solution:

Letf(x) = vbx — 4
We need to find the derivative of f(x) i.e. f(x)

We know that,
; T
() =lim

f{(x) = vbx— 4

flx+h)—f(x)
h X

(i)

flx+h) = J5(x+h)— 4
=v5hx +5h— 4

Putting values in (i), we get

Vv6x+5h—4—+vbx—4
h

re9 =g

Now rationalizing the numerator by multiplying and divide by the conjugate of

Vbx+ 5h—4 — 5x— 4

. \f5x+5h—4—\/5x—4x\f5x+5h—4+\/5x—4
= l1m
h—0 h VEx+5h—4+Ex—4




Using the formula: CLAssz4

(a+b){a-b)=(az-b?)

o (VEX T80 —4)" - (VB a)°
= 11m
h—0  h(y5x+ 5h — 4 +/5x — 4)

) 5+5h—4—-5x+4
= lim —
h—0 h(y/5x+ 5h —4 ++/5x — 4)

5h
=1
=g h(v5x+ 5h —4 +v5x —4)

5
=lim
h=—o /o5x+5h—44+Vhx— 4

Putting h = 0, we get

5
S /5x+5(0) -4+ V5x 4
5
CV5X— 4+ 5x— 4

5
T 2JEx—4

5

Hence, f'(x) =

25x-a
Question: 10
Solution:

1

Letf(x) =

We need to find the derivative of f(x) i.e. f(x)

We know that,

f'(x) = L@.W (i)
f(x) :
X B
Vx + 2
x ) Vx+h + 2

Putting values in (i), we get

L N
Vi+h +2 Jx+ 2
h

f(x)= LiEg:

VXF2 —Wx+h+2
(Vx+h + 2)(vx+2)
h

= lim
h—0

Now rationalizing the numerator by multiplying and divide by the conjugate of
Vit2—-vVx+h+2

. VX+2—Vx+h+2 Vi+2+Vx+h+2
= l1m X
h—oh(Vx+h + 2)(Vx+2) Vi+2+vVx+h+2




Using the formula: CLAssz4

(a+b)(a-b) = (a? - b?)

Ly (Vi+2) — (Vx+h+2)
0 h(Vxt h  2) (VAT 2)(VXT Z+vx tht2)

I x+2—-x—h-2
=lim
h—o h(vx+h + 2)(Vx+ 2)(Vx+2+Vx+h+2)

—h
= lim
h—o h(vx+h + 2)(Vx+ 2)(Vx+ 2+Vx+h+2)

-1
= lim
h=0 (VX+h + 2)(Vx+ 2)(Vx+ 2 +Vx +h + 2)

Putting h = 0, we get
=1
C(WEFO F DR+ D(WEF 24V F 0+ 2)

-1
(T2 avET D)
A
C2(vxr2)’

-1

2(yx+2)

Hence, f'(x) =

Question: 11

Solution:

Let f();) = ',;_

P 43

We need to find the derivative of f(x) i.e. f(x)

We know that,

f'(x) = Liﬂ%”m (1)
1
() = —=
VvZx + 3
1
fx+h)= —
( ) v2x+2h +3

Putting values in (i), we get

1 1
V2x+2h +3 2%+ 3
h

00 =Jin

VZx+3 - V2x+2h+ 3
lim (V2x+2h + 3)(V2x + 3)

h—0 h

Now rationalizing the numerator by multiplying and divide by the conjugate of
V2x+3-vV2x+2h+3




VZX+3—+v2x+2h +3 J2t+3+\/21+2h+3

]ii

oh(v2x+ 2h + 3)(v2x+ ) V2X+3+V2x+2h+ 3
Using the formula:

(a +b)(a-b) = (@ - b?)

i (v2x+3) - (VZx+ 2h +3)
o h(\/Z\+ 2h + 3)(V2x+ 3)(V2x+ 3 +v2x + 2h + 3)

_ 2x+3—-2x—2h -3
—-0 h(\f2\+ 2h + 3)(V2x+ ) (VZX+ 3+ V2x+2h + 3)

—2h
= lim
h—o h(v2x+ 2h +3)(V2x+ 3)}(V2x+ 3 + V2x + 2h + 3)

—2
= lim
h—o (2x+2h + 3)(V2x+ 3)(V2x+ 3 +v2x + 2h + 3)

Putting h = 0, we get
-2
W2+ 0 + )W F3)(V2xF 3 +V2x + 0 + 3)

g
C(vx+3) vt l)

L)
C2(v+3)
N
(v2x+3)°

a

Hence, f'(x) = {

VIx+3)

Question: 12

Solution:

Let f(x) = ——

We need to find the derivative of f(x) i.e. f(x)

We know that,

f'(x) = LiB}.M (1)
flx) = ——
) 6tx— 5
1
f(x+h) = ——
Vvéx+6h— 5

Putting values in (i), we get

1 B 1
vex+6h—5 +6x— 5
h

00 =lin

CLASS24



Vvex—5—+ex+6h—5
i (V6x+ 6h — 5)(Vex—5) CLASSZ4

h--0 h

Now rationalizing the numerator by multiplying and divide by the conjugate of

V6x—5—v6x+6h—5

. Vex —5—Véx+6h—-5 V6x—-5+V6x+6h—5
= lim X
h—oh(/6x+ 6h — 5)(vV6x—5) V6x—5+V6x+6h—5

Using the formula:

(a+b){a-b)=(az-b2)

; (Véx—5) - (Vex+ 6h—5)°
=lim
h—o h(v6x + 6h — 5)(vVex—5)(vV6x— 5+ Véx + 6h — 5)

i 6x —5 —6x—6h+5
=0 h(vVex f 6h _ 5)(V6x 5)(V6x 51 vex i 6h _5)

—6h
= lim— ;
h-0 h(y6x+ 6h — 5)(vV6x— 5)(vV6x— 5+ V6x + 6h — 5)

—6
= lim - ; :
h—0 (y6x + 6h — 5)(V6x—5)(vV6x—5 + ¥6x + 6h —5)

Putting h = 0, we get
-6
(J6x +6(0) — 5)(V6x — 5)(V6x — 5 + /63 + 6(0) — B)

-
Véx—5) (2v6x - 5)

—6
C2(Vex—5)°
_ 5]
(\; 6x — 5’3
Hence, f'(X) = %
{\bx :))

Question: 13

Solution:

Letf(x) = —

We need to find the derivative of f(x) i.e. f(x)
We know that,

f{x+h)—f(x)

fe) = fim ==

(i)

1 1
J2—3(x+h) v2-3x-3h

f(x+h)=



Putting values in (i), we get
CLASS24

1 1
v2-3x-3h V2-3x
h

P09 = jimy

V2 —3x—+v2-3x—3h
V2 —3x— 3h(v2 - 3x)
h

= lim
h—0

Now rationalizing the numerator by multiplying and divide by the conjugate of

V2 -3x—-v2-3x-3h

V2—-3x—-+v2-3x—-3h V2-3x++v2-3x-3h
= lim X
h—0hy2 —3x — 3h(v2-3x) V2-3x+V2-3x-3h

Using the formula:

(a+b){a-b)=(az-b2)

7]_ (vZ—3x)’ — (y2—3x—3n)°
“hio h(VZ - 3% - 3h)(V2 3% (V2 3% + V2 _3x - 3h)

2—3x—2+3x+3h
=lim :
h-0 h(v2 —3x — 3h)(v2 —3x)(v2 —3x+ 2 —3x — 3h)

31
= lim - ! -
h—0 h(y2 —3x - 3h)(V2 - 3%)(vV2 — 3x + V2 - 3x - 3h)

3

= lim : - — - — —
h—e (2 —3x —3h)(V2 —3x)(v2—3x + V2 — 3x — 3h)

Putting h = 0, we get

3
(Y2 3x3(0)(VZ — 3x)(v2 — 3x+ /2 3x — 3(0))

3
(VZ—3x) (2v2—3%)
TN
2(VZ—3x)"

3
3

Hence. 109 = 3025

Question: 14
Solution:

2x+3

Letf(x) =

Tvs?
We need to find the derivative of f(x) i.e. f(x)
We know that,

’ . flx+h)—fix) .
f'(x) =lim —— ...
(x) h—0 h ()




2(x+h)+3 2x+2h+3
f(x+h)= =
3(x+h)+2 3x+3h+2

Putting values in (i), we get

2x+2h+3 2x+3
3x+3h+2 3x+2
h

() = |im

(2x+ 2h +3)(3x+ 2) — (2x+ 3)(3x+ 3h + 2)
_lim (3x +3h + 2)(3x + 2)

h—0 h

6x% + 4x + 6xh + 4h + 9x + 6 — [6x” + 6xh + 4x + 9x + 9h + 6]

= lim

h—0 h((3x+ 3h + 2)(3x + 2))
. 6x°+4x+6xh+4h+9x+6—-6x"—6xh—4x—9x—-9%h -6
g h((3x+ 3h + 2)(3x+ 2))
—5h

S (Gx+3h+ 2)(3%+ 2))

=0

=l ((3x+3h + 2)(3x + 2))

Putting h = 0, we get

-5
T((3x+3(0) + 2)(3x + 2))

-5
T(3x+2)(3x+2)
B
T (3x+2)2

==

(3Ix+2)2

Hence, ['(x) =

Question: 15

Solution:

Letf(x) = 2=

We need to find the derivative of f(x) i.e. f(x)

We know that,

flx+h)-f(x)

f'(x) = lim — (1)
fGo = 5+x
f(x + 1) — 5-(x+h) 5-x-h

5+(x+h) 5+x+h
Putting values in (i), we get

5-x-h 5-x
b+ xXx+h 54x
Feo = jm>
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(5—x—h)(5+x)—(5—x)(5+x+h)
i (Erx+METY) CLASS24

h—0 h

25+ 5x — 5x — x? — 5h — xh — [25 + 5x + 5h — 5x —x? — xh]

=1
heo n(5+x+h)(5+x)
i 25—-x?—5h—xh—25-5h+x%+xh
Py h(5+x+ h)(5 + x)
—10h
= lim

h—o h(5+x +h)(5+x)

y ~10
0 (5 +x + h)(5 + x)

Putting h = 0, we get

-10
T(54+x+0)(5+x)

3 -10
(5 +Hx)(5+x)

—10
S (5+x)2
/ —10
Hence, f (x) :{HT

Question: 16

Solution:

X741

Let f(x) =

We need to find the derivative of f(x) i.e. (%)
We know that,

, ;. Flx+h)—f(x) i
f'(x) =lim ———— ..(i)

o

x“+1

f(x) =

fix 4+ h) = (x+h)?*+1 x*+h*+2xh+1
X B x+h x+h _

Putting values in (i), we get

x*+h*+2xh+1 x*+1

T Xx+h X
(0 - fim A
(xT+h%+ 2xh+ 1)(x)— (x%+ 1)(x+ h)
im (x + h)(x)
~ h-o0 h

. x3+xh?+2x°h+x— [x3+ x2h+x + 1]
~ 1 h(x+ h) ()

¥ +xh®+2x’h+x—x*—x’h—x—h
h(x + h)(x)

= lim
h—o



i xh®+x*h—h
06 h(x + h)(x)

i xh+x% -1
ool (x + h)(x)

Putting h = 0, we get

~x(0)+ x*—1
x4+ 0)(®

_x: -1

R

Hence, f'(x) = \2\71

Question: 17

Solution:
Letf(x) = vcos3x
We need to find the derivative of f(x) i.e. (%)

We know that,

sy i SOER)ACD
f'(x) = limEess s i}
f(x) = Vcos3x

fix +h) = Jcos3(x+h)

= /cos(3x + 3h)

Putting values in (i), we get

\/COS[3_\Z +3h) — Vcos3x
h N

f'(x) = Ll_rg

Now rationalizing the numerator by multiplying and divide by the conjugate of

Jcos(3x + 3h) — Vcos3x

_Jeos(3x+3h) —Veos3x  Jeos(3x + 3h) + Vcos3x
=lin X

lim — —
h-o h Jcos(3x + 3h) + Vcos 3x
Using the formula:

(a+bl){a-b)=(az-b2)

i (Jcos(3x+ 311))2 — (Vcos 3_\:)3
=lim
h=0" h(,/cos(3x + 3h) + Vcos3x)

. cos(3x + 3h) —cos3x
= lim
h—0 h(,/cos(3x+ 3h) + Vcos3x)

Using the formula:

A+B A—B
cosA—cosB=—2sin( > )sin( > )
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. 3x+3h+3x . 3x+3h—3x
—2sin 5 sin 5

= lim

h—0 h(,/cos(3x + 3h) + Vcos3x)

6x + 3h sin 3h
= [lim 2 Z
h—0 h,/cos(3x + 3h) + Vcos3x

—2sin

. 3h
sin—- 31. . 6x+3h I 1
3h xihuqul)sm( ) x lim
2

= =2lim
h—0 h—0 feos(3x + 3h) + cos3x

3
[Here, we multiply and divide byE]

. 3h
VE L S (6)( i 3h) . 1
=—-2xlim % lim sin x lim
2h—0 3?11 h—0 2 h—0 fcos(3x + 3h) + Vcos3x

6x+ 3h . 1
) % lim — —
2 h—0 [cos(3x+ 3h) + vcos3x

=-3x(1)x LIE%SIII(

sinx
[ lim—— = 1]

x—=0 X
Putting h = 0, we get
6x + 3(0) 1
2 X Jcos(3x + 3(0)) + vcos 3x

= —3 x sin[

=—3s5in3Xx X ———
2y cos3x

3 sin 3x

1
2(cos3x)z

i _ 3sin 3x
Hence, f'(x)=—- 1
2(cos3x)z

Question: 18

Solution:

Letf(x) = v/secx

We need to find the derivative of f(x) i.e. f(x)
We know that,

Py 1ie, fxth)—fix) .
F() = lim——=—..{1

f(x) = vsecx
f(x+h) = /sec(x+h)

Putting values in (i), we get

Jsec(x +h) —Vsecx
h

f'(x) = Lll%

Now rationalizing the numerator by multiplying and divide by the conjugate of

Jsec(x+h) —+/secx

CLASS24



. Jsec(x + h) — Vsecx  fsec(x + h) + ysecx
im X
— h Jsec(x + h) + Vsecx

Using the formula:

(a+b){a-b)=(az-b2)

(\/W) ~ (ysecx)’
h—c h(/sec(x + h) + y/secx)

" sec(x+h) —sec(x)
=lim
h—0 h(,fsec(x + h) + secx)

1
cos(x+h) cosx

h=0 h(,/sec(x + h) + Vsecx)

cosx— cos(x + h)
_ cos(x + h) cosx

e h(/sec(x +h) + secx)

cosx —cos(x + h)

= lim
“h—0 h(cos(x + h) cosx)(\fsec(\ +h) + /secx)

Using the formula:

A 4 (A+B) ) (B—A)
COs COSD — £ 51N 2 sin 2

28”\+( +h) (x+lul}'—.\'

=lim
h—0 h(cos(x + h)cosx}(\,sec(\ +h) + +/secx)

2 2x+h h
2 sin sin-
= lim 2 —3, Er—
h—0 h(cos(x+ h) L'usx)(\;’sec(x +h) +\/secx)
sinE
_ 9% &
=2mh
2

+h

11_ N 5
X 211"—]3)5111(
1

x lim
b—0 (cos(x + h) cos x)(,/sec(x+ h) + Vsecx)

1
[Here, we multiply and divide byi]

h
1. sing
=M h
2

h
X l]m sin(x + ) x]

B0 (cos(x + h) cosx}(/sec(x + h) + V/secx)

1
= (1) x hm sm(ic+ ) X lim

o (cos(x + h) cosx)(/sec(x + h) + Vsecx)

sinx
[ lim—— = 1]
x—0 X

Putting h = 0, we get

CLASS24



1
cos(x + 0) cosx (/sec(x + 0) + y/secx)

0
=sin[x + ] x

1
cosx cosx(v/secx + ysecx)

sinx
cos?x(2,/secx)

sinx 1 1

=sinx x

X X
COSX COSX 2+/secx

sinx

pvses | coss
2/secx L cosx

1
= tanx X secx X =tanx]&[—=secx]
COSX

= %tan xvsecx

Hence, f'(x) = ;tanx\,m

Question: 19

Solution:

Let f(x) =tan2x

We need to find the derivative of f(x) i.e. f(x)

We know that,

flx+h)—fix)

f'(x) = lami ..(i)
f(x) = tanZx

f(x + h) = tan?(x + h)
Putting values in (i), we get

P (x) = lim tan®(x + h) — tan®x

h—o h

[tan(x + h) —tanx][tan(x + h) + tan x|
11

h—0 h
Using:
sinx
tanx =
0S X

sin(x+h) sinx][sin(x + ll) sin x
cos(x+h) cosx cus(\ + h) cosx

sin(x+ h) cosx — sinx cos{x + h)][sin(x + h) cos x + sinxcos(x + h)
cos(x+ h) cosx cos(x+ h) cosx

. {sin[(x +h) —x]}{sin[(x + h) +x]}
= h[cos?(x + h) cos?x]

[-" sin A cos B — sin B cos A = sin(A - B)
& sin A cos B + sin B cos A = sin(A + B)]

CLASS24



[sinh][sin{2x + h)]

= [cos2(x + h) cos?x] CLASS24

1 . sinh .
=———lim——xlimsin(2x + h} x lim ————
cosixh—o h h—0 h-ocos?(x +h)

X x limsin(2x+ h) x li
(1) LIEEJSIII(?X h) Lllta

1
" cos?x cos?(x + h)

sinx
[ lim—— = 1]
x—-0 X

Putting h = 0, we get

1
= x sin(2x + 0) x

cos?x cos?(x +0)
1 )
= S X sin2x X =
cos?x cos?x

1
= x 2sinxcosx X sec’x

5

" cos?x

[ sinZ2x = 2sinxcosx]
sinx 4 1
=2——XSec"x |- —— = secx
cosSX COSX

= 2tanx secix

sinx
v —— = tanx
cosx

Hence, (%) = 2tanx secx

Question: 20

Solution:

Let f(x) = sin (2x + 3)

We need to find the derivative of f(x) i.e. (%)
We know that,

f(x) — L’L‘}I fl.\'+h]jfl'(x} (i)
f(x) = sin (2x + 3)

f(x +h) =sin [2(x + h) + 3]
Putting values in (i), we get

sin[2(x + h) + 3] —sin(2x + 3)

f'(x) = lim
h—0

h
Using the formula:
) ] _A—-B A+B
SinA —sinB = 2sin cos 2
2 . . . . ,
2 sin (x+h)+3 (2x+3)msz(a+h)+3+2x+3

—1i 2 2
= lim

h—0 h

. 2x+2h+3—-2x—-3 2x+2h+ 6+ 2x
in cos

2 2
h—0 h




2h 4x+2h+6

= lim 2sin 7 cos 2 CLA5524

h—0 h

- 2sin(h)cos(2x+ h + 3)
= lim
h=0 h

sinh

= 2lim x lim cos(2x + h + 3)
h—0 h h—0

=2(1)x %lil]{‘l) cos(2x+h+3)

slim—=1
x—0 X

sinx ]

Putting h = 0, we get

=2cos5(2x+ 0+ 3)

=2cos(2x+3)

Hence, f(x) = 2cos (2x + 3)

Questlion: 21

Solution:

Let f(x) =tan (3x+ 1)

We need to find the derivative of f(x) i.e. f(x)

We know that,

f(x+h)—fix)

f'(x) = LIL%T (i)
fix)=tan (3x+ 1)
flx+h)=tan [3(x+ h) + 1]

Putting values in (i), we get

tan[3(x+ h) + 1] —tan[3x + 1
f’(x):}im [3(x +h) +1] [ ]

h—0 h
Using the formula:

sin(A — B)

tanA—tanB=——
cosAcosB

sin[3(x+h)+1—-(3x+1)]
cos[3(x+h) + 1] cos[3x + 1]
h

=lim
h—0

sin[3x+3h+1—-3x—1]
. cos[3(x+h) + 1]cos[3x + 1]
=lim
h—0 h

i sin 3h
_h—!En]][CUSB(X + h) + 1]cos[3x + 1]]

I sin3h I 1
= —_—
") h T cos[3(x + h) + 1]cos[3x + 1]

. sin3h 3 x i 1
= XIXA
Hm — 13%(05[3{3\' + h) + 1]cos[3x + 1]

. 1
=3 x lhli% cos[3(x +h) + 1]cos[3x + 1]



~ sin3x
[ 15 = CLASS24
Putting h = 0, we get

1
X
cos[3(x+0) + 1]cos[3x + 1]

3
- cos[3x + 1]cos[3x + 1]

3
~cos?(3x+ 1)

= 3sec?(3x+ 1) [ - secx]

COsSX

Hence, I'(x) = 3sec?(3x+ 1)

Exercise : 28C

Question: 1

Solution:

To find: tion of x? sin x

Formula used: (i) (uv)’ = u'v + uv'’ (Leibnitz or product rule)
0% < pxnt

..., 510X

(iii) -

= CosX

Let us take u = x2 and v = sinx

._du_ d(x?) _E
YT dxT dx T <X
. dv_ d(sinx)
V= o T

Putting the above obtained values in the formula:-
(uv)' = u'v + uv’

(x? sin x)" = 2x x sinx + x? x cosx

= 2xsinx + xX2cosx

Ans) 2xsinx + X?CoSx

Question: 2

tion of e* cos x

Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)
de*

i) — = e¥

(i) dx e

...~ dcosx .

[lu}T = -sinx

Let us take u = e¥*and v = cosx

du_ de* _

- %
U=ax= dx - ¢



, dv dcosx

V= -d—£= “dx = -sinx CLA5524

Putting the above obtained values in the formula:-
(uv) = u'v + uv'

(e®cosx)’ = e®x cosx + e*x -sinx

= e*cosx - e*sinx

= e* (cosx - sinx)

Ans) e* (cosx - sinx)

Question: 3

tion of e* cot x

Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)

(i) & = e
dx

.. deot
(i) 2 = —cosec?x

Let us take u = e*and v = cotx

. du de*
= == =e*

dx ~ dx
v dv_ dcotx 5 ?
= = cosec’x

Putting the above obtained values in the formula:-

(uv)' = u'v + uv’

(e* cotx)’ = e*x cotx + e¥x -cosec’x

= e*cotx - e*cosec?x

= e¥ (cotx - cosec?x)

Ans) e* (cotx - cosec?x)

Question: 4

tion of x™ cot x

Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)
..o dx" _

["] a = nxn 1

dcotx
dx

= -cosec?x

(iii)
Let us take u = x"and v = cotx

o du_dxt_

n-1
U= dx~dax =™
._dv _ dcotx _ 5
= X" dx = Ccosecx

Putting the above obtained values in the formula :-
(uv)' = u'v + uv’

2

(x" cotx)’ = nx"1x cotx + x"x -cosec?x

=nx"lcotx - x"cosec®x



=x" (nx"lcotx - cosec?x)
Ans) x" (nxlcotx - cosec’x)
Question: 5

tion of x3 secx

Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)
ey dx oy
(i) —— = nx

dsecx
= secx tanx
dx

(iii)

Let us takeu =x®and v=secx

._du_d1r<3_3 5

S ax T dx T %

. dv_dsecx_ d
—&—T—Secx anx

Putting the above ghtained values in the formula :-
(uv)' = u'v + uv’

3x secx tanx

(%% sec x)' = 3x%x secx + X
= 3x%secx + xX*secx tanx

= xZsecx(3 + x tanx)

Ans) x?secx(3 + x tanx)
Question: 6

tionof (x2+ 3x+ 1) sin x

Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)

,en dx™ =
[11]L =nx™!
dx

[iii} dsinx cosx
dx
Letustakeu=x2+ 3x+ 1 and v = sin x

. du  d(x*+3x+1)

U:E_ s =2x+ 3

- ﬁ_ dsinx
V=axT dx

= COSX

Putting the above obtained values in the formula :-

(u)' = u'v + uv’

[(x2+ 3x+ 1) sin x]"=(2x + 3) % sinx+ (x2+ 3x + 1) % cosx

=sinx (2x + 3) + cosx (x2+ 3x+ 1)
Ans) (2x+ 3) sinx + (x2+ 3x + 1) cosx
Question: 7

tion of x* tan x

Formula used: (i) (uv)’ = u’v + uv' (Leibnitz or product rule)

n
(1)< = nx!
dx

CLASS24



(iii) dtanx = sec?x
dx

Letustakeu=xtandv=tanx

_du_dx4_4 3

Tax o dx %
dv dtanx ’
= = sec ™ x

V=—=

dx dx
Putting the above obtained values in the formula:-
(fuv) = u'v + uv’

4% sec?x

(x* tan x)’ = 4x3x tanx + x
= 4x3tanx + x*sec?x

= x3 (4tanx + xsec2x)
Ans) x3 (4tanx + xsec?x)

Question: 8

tion of (3x—5) (4x2 -3 +e*)

Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)

n
(ii) didxx = nx™!
... e’
i) — = e¥
(iif) dx e

Let us take u = (3x — 5) and v = (4x> — 3 + &%)

, du d(3x-5
_du_d(3x-5) __

UTaxT T dx
dv  d{4x?-3+eX) .
v T = (8x + &%)

Putting the above ohtained values in the formula :-

(uv)' = u'v + uv’

[(3x - 5)(4%2 - 3 + eX)]’ = 3x(4x2 — 3 + &%) + (3x - 5)x(8x + e¥)

=12x% - 9 + 3e*+ 24x% + 3xe” — 40x - 5¢e*
=36x% + x(3e* - 40) — 9 - 2e*

Ans) 36x% + x(3e* - 40) - 9 - 2e¥
Questlion: 9

tion of (x? - 4x + 5) (x% - 2)

Formula used: (i) (uv)’ = u'v + uv'’ (Leibnitz or product rule)

H E —_ n-1
(ii) T = Mx
Letus takeu = (x2 - 4x+5)and v = (x3 - 2)

du d(x*-4x+5)

U= = dx 2x-4
.odv o d(x?-2) ,
VEaxT T dx X

Putting the above cbtained values in the formula:-

CLASS24



(uv) =u'v +uv’ CLAssz4
[(x% - 4x +5) (x® - 2)] = (2x - 4)=x(x® - 2) + (x? - 4x + 5)x(3x?)

=2x* - 4x-4x% + 8+ 3x* - 12x% + 15x7

=5xt-16x3+ 15x2-4x+ 8

Ans) 5x*-16x% + 15x%2 - 4x + 8

Question: 10
Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)
n
() &7 = pxnt
dx

Letus take u= (x2 + 2x - 3) and v=(x%Z + 7x + 5)

. du _ d(x*+2x - 3)

U—a— P =2x+2
. odv d{x2+7 5
dx dx

Putting the above obtained values in the formula :-

(uv)’ = u'v + uv’

[(x% + 2% —3) (x2+ 7x + 5)]’

=(2x+2) % (x2+ 7x+5) + (x2 + 2x - 3) % (2x + 7)

=2x3 + 14x% + 10x +2x2 + 14x + 10 + 2x3 + 7x? + 4x% + 14x - 6x- 21
=4x3 +27x2+ 32x - 11

Ans) 4x3+ 27x2 + 32x - 11

Question: 11

Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)

.y dtanx 2

(ii) = sec” X

dx
..., d5ecx
(iii) L = secx tanx
. dcotx
(i) == = -cosec?x

dx

dcosecx

(v)——— = -cosecx cotx

dx

Let us take u = (tan x + sec x) and v = (cot x + cosec x)

. du d{tanx + secx) 2
U= —= ——————— = sec” X + secx tanx=secx (secx+tanx)
dx dx
. dv  d(cotx + cosecx)

VEax© dx

= -cosec?x + (-cosecx cotx) = -cosecx (cosecx+cotx)
Putting the above obtained values in the formula:-
(uv)' = u'v + uv’

[(tan x + sec x) (cot x + cosec x]]’



= [secx (secx + tanx)}] x [(cot X + cosecx]}] + [(tan X + sec x}]| = [-cosecx (cosecs

= (secx +tanx) [secx(cotx + cosecx) - cosecx(cosecx + cotx])]
= (secx + tanx] (secx - cosecx) [cotx + cosecx)

Ans) (secx + tanx) (secx — cosecx) (cotx + cosecx)
Question: 12

tion of (x3 cos x — 2¥ tan x)

Formula used: (i) (uv)’ = u'v + uv’ (Leibnitz or product rule)
(i) 28 = pxn1
dx
[iu]d‘c%‘ = -sinx
(iv) i—a: = a*loga

W) L2 _ gec? x
dx
Here we have two function (x3 cos x) and (2* tan x)
We have two te them separately
Letus assume g(x) = (x3 cos x)
And h(x) = (2* tan x)
Therefore, f(x) = g(x) — h(x)
=) =g'(x) -h'(x) ... (1)
Applying product rule on g(x)

Let us take u = x3 and v = cos x

. du d(x3) ;
U= axT Tdx T
._dv_d(cosx)
TdxT T dx o™

Putting the above obtained values in the formula:-
(uv)' = u'v + uv’

3 % -sinx

[x3 cosx] = 3x° x cosSX + X
= 3x2cosX - ¥3sinx

= x2 (3cosx — X sinx)

g'(x) = x? (3cosx - x sinx)

Applying product rule on h(x)

Letus takeu=2¥andv=tanx

. du dtzx)—le 5

UTAx T Tax 9

. dv d(tanx) >
dx=  dx " sec¢x

Putting the above obtained values in the formula:-

(uv)' = u'v + uv’

CLASS24



[2* tan x]" = 2¥ log2x tanx + 2% x sec?

X
=2*(log2tanx + sec2x)

h'(x) = 2* (log2tanx + sec?x)

Putting the above obtained values in eqn. (i)

F(x) = x? (3cosx — x sinx) - 2% (log2tanx + sec?x)

Ans) x% (3cosx — x sinx) - 2* (log2tanx + sec?x)
Exercise : 28D

Question: 1

Solution:

X
To find: Differentiation of 7

uy’ u'v-uv x
Formula used: (i)(;) = \;2 where v ¢ 0 (Quotient rule)(ii) dax

Letus takeu =2*and v=x

_du_ d(29

U= ax T Tdx
_dv_d(x) _

VEax~ dx -

Putting the above obtained values in the formula:-

= 2%log2

where v 0 (Quotient rule)

(U)' u'v-uyv'
v/ T e

(2")' _ 2%log2 x x - 2" x1

x (x)?

2%(xlog2 - 1)

2*(xlog2 - 1)
72

Ans) =

Question: 2

Uy uv-uy di
U) = where v 0 (Quotient rule)(ii)

Formula used: (i) ( 72

Letus take u =logxand v=x

. du  d(l 1
g du_ (ogx)z_

T dx - dx X

dv d(x)
VEAxT dx 1

Putting the above obtained values in the formula:-

uy  uv-uv )
(;) == where v +0 (Quotient rule)

= a*loga

ogx 1
dx

CLASS24



(Iogx)' % x X -logx x1

X (x)2
1-logx
1-logx
Ans) = v

Question: 3

u'v-uv x

J .
Cr (YUY . - _x

Formula used: (I)(V) =2 where v +0 (Quotient rule)(ii) dx = e
Let us take u = e*and v = (1+x)
u= d—u= d(EX)z X

dx dx

dv  d{1+x) "
V=dx~ dx T
Putting the above obtained values in the formula:-
uy  uv-uv _
(G) = where v £0 (Quotient rule)
( e* '_ e*x(1+x)-e*x 1
(1+x)) — (1+x)2

xe*
T (s
Ans xex

nsiy (1+x)2
Question: 4
U u'v-uv’ ] __de*

Formula used: (i) (G) R - where v #0 (Quotient rufe)(_u)a = e*

dx"
ey i, n.]
(iii) g = "X

Let us take u = e* and v = (1+x2)
._du_d(e*)
YT axT Tdx
.odv o d(1+x2)

VEaxT T dax o - X

Putting the above obtained values in the formula:-

X

u u'v-uv’ _
(;) = where v #0 (Quotient rule)

( e* )‘_ e* x (1+x2)-e* x 2x
(14+x2)} ~ (1+x2)2
_eX(x®-2x+1)

= e

_ e*(x-1)2

akereos

CLASS24



eX(x-1)2
Ans) = m CLAssz4
Question: 5

u'v-uv n

u ' X
Formula used: (i) (G) = where v +0 (Quotient rule)(ii) ax - nx"1

Let us take u = (2x2 -4} and v= (3x2 + 7)

. du d(2x?-4)
U= —= ————=4x

Tdx T dx
._dv_ d(3x?+7) -6
VEax" dx = oX

Putting the above obtained values in the formula:-

u u'v-uv )
(G) =— where v +0 (Quotient rule)

(2x2-4) | 4x x (3x2+7) - (2x2-4) x 6x

(3x24+7)| ~ (3x2+7)2
_12x7 + 28x - 12x? + 24x
- (3x2+7)2
52x
T (3x247)2
A 52x
ns) = Bxz+7)2

Question: 6

u'v-uv 5 B R e dx"
1 erev +0 (Quotientru e)(u)a = nx

Formula used: (i) (;) =

Letustakeu=(x2+3x-1)and v= (x + 2)

du d(x*+3x-1)

_dv_dx+2)
V4T dx T

Putting the above obtained values in the formula:-

uy uv-uv _
(;) = where v +0 (Quotient rule)

x2+3x-1)'_(2x+3)x(x+2)-(x2+3x-1)x1
X+ 2 - (x+2)2

N 2x2+7x+6-x2-3x+1
- (x + 2)2

x2+4x+7
(x +2)2

X2 4+4x+7

Ans) = ™22

Question: 7



Formula used: (i) (g) -4 tzuv where v #0 (Quotient rule)(ii) % = nx"1 CLAssz4

Letus take u = (x2 - 1) and v = (x% + 7x + 1)

_du_d(x*-1) 5

Sdx - dx X
dv  d(x?+7x+1)

S Sl et g WY 4
dx dx

Putting the above obtained values in the formula:-

uy u'v-uv .
(U) =2 where v #0 (Quotient rule)

(x*-1) ] 2xx (x*+7x+1)-(x*-1) x (2x + 7)
(2+7x+1)| — (x2+7x+1)2
20 414 +2x-2x7 -7 + 2x + 7
- (x24+7x+1)2

7x% +4x + 7
T (x247x41)2
Arii 7x2+4x+7
nshis (x2+7x+1)2
Question: 8

uy uv-uy . ., ol 3

Formula used: (i) (v) =2 where v #0 (Quotient rule)(ii) v nx"

Let us take u = (5x2 + 6x + 7) and v = (2x2 + 3x + 4)

._du_d(5x° +6x+7)

u—a_ dx =10x+ 6

. dv  d(2x? +3x +4)

Ve o e e e ] . + 3
dx dx

Putting the above obtained values in the formula:-

v = where v +0 (Quotient rule)

(U)' u'v-uv’
V2

Sx2 +6x+7) (10x+6)x(2x%+3x+4) - (5x°+6x+7) x (4x+3)
2x2+3x+4) (2x? + 3% + 4)2

B 20x3430x%2+40x+12x2+18x+24 -20x3-15x2-24x2-18x-28x-21
= (2x2 + 3% + 4)2

_ 3x2+12x+3
T (2x2 4+ 3x 4+ 4)2

_ 3(x2+4x+1)
T (2x2 4+ 3x + 4)2

3(x° +4x+1)

ANS) = 5T 1 3x 7 4)2

Question: 9



Formula used: (i) (g) -4 tzuv where v #0 (Quotient rule)(ii) % = nx"1 CLAssz4

Let us take u = (x) and v = (a2 + x2)
du d(x)
=== =
dx  dx
_dv _d(@a’+x*) _
VEW®XT T ax -

Putting the above obtained values in the formula:-

2x

uy  uv-uv )
(G) = where v £0 (Quotient rule)

X

._ 1 x (a24x2) - (x) x (2x)
(a2+x?)| ~

(a?+x2)2

_a’4x?-2x?
(a2+x2)*
a2 - X2

- (a2+x2)°

p ) aZ - XZ

ns)= —

(a2+x2)’

Question: 10

n

dx

u'v-uv

= nxﬂ-}
V2

Formula used: (i) (g) = where v +0 (Quotient rule)(ii)

(i) dsinx
M) —5—— = COsX
dx
Let us take u = (x*) and v = (sinx)

._du_ d(x4)=

bt 3
U= dx dx M
. dv_d(sinx)

V=T gy osx

Putting the above obtained values in the formula:-

v = where v ¥ 0 (Quotient rule)

v2

(u)' u'v-uv

X4

sinx

I_ 4x3 x (sinx) - (x*) x (cosx)
- (sinx)2

_ x’[4(sinx) - x(cosx)]
- (sinx)2

_ x?[4(sinx) - x(cosx)]
Ans) = (sinx)?

Question: 11

uy uv-uv x0
Formula used: (i) (U) == where v #0 (Quotient rule)(ii) O = nx"1




Let us take u = (JE—{-&) and v = (\{E'V&} CLAssz4

_du_d(anR)_ 1

T dx dx 2Vx
L dV_ d(\,a-\’?) _ 1
TdxT  dx T 2yx

Putting the above obtained values in the formula:-

uy' u'v-uv
(—) = where v +0 (Quotient rule)

v v?
c L x (Va-vx) - (Va+vx) x -
Va+yx ] _2Jx v N 2vX
va-vx (Va-vx)’
YJa 1. 4a 1
2 2t T2
- 2
(Va-vx)
VX(va-yx)’
/a
Ans) = \'7}
VX(Va-Vx)
Question: 12
Formula used: (:’)(E) = UI—V_L-NI where v =0 (Quotient rule)(ii) _d_cog = -sinx
3 v = v e (Quo e I ik
_..dogx 1
(ii1) T
Let us take u = (cosx) and v = (logx)
A\ du A d(cosx) _——
U=ax= "ax "
._dv_d(logx) 1
VEdxT Tdx T x
Putting the above obtained values in the formula:-
uy  uv-uy ) 5 S
(;) =z v ere v +0 (Quotient rule)
v =sinx x (logx) - (cosx) x (1)
cosx] 3 X
logx] ~ (logx)?
B -xsinx(logx) - (cosx)
x(logx)?
Ans) = -xsinx(logx) - (cosx)
ns) = x{logx)?
Question: 13
uy uv-uv cotx
Formula used: (i) (;) = where v #0 (Quotient rule)(ii) ax = -cosec?x



dx"
dx

(iif) —- = nx™! CLASS24

Let us take u = (2cotx) and v= (\fi)

. du d(2cotx) 2
U= —= ——— = -2cosec’x
dx dx

dv_d(Vx) 1
Tdx  dx  2Ux

Putting the above obtained values in the formula:-

wy u'v-uv ]
(_) = where v +0 (Quatient rule)

v
1

>cotx l B -2cosec?x x (vVx) - (2cotx) x (m)

VX (v%)°
B -2xcosec?’ x - (cotx)
- 2

VX(Vx)
-2xcosec?x - cotx
Ans) = 3
x /2

Queslion: 14
. I T (U) _uv-uv : . N dcosx
ormula used: (i) v) =~z Wherev (Quotient rule)(ii) o
... dsinx
(iii) dx = Cosx
Let us take u = (sinx) and v = (1 + cosx)

A du B d(sinx) |

" dx e 1

_dv_d(1+cosx)
V= o o = -sinx

Putting the above obtained values in the formula:-

wy uveuy .
(V) =2 where v # 0 (Quotient rule)

I sinx '_ cosx x (1 + cosx} - (sinx) x (-sinx)
(1+cosx)] ™ (1 + cosx)?

cosx + cos?x + sin® X
(1 + cosx)?

cosx +1
(1 + cosx)?

1
= (1 + cosx)

Ans)= —
) 1 + cosx

Question: 15



Formula used: (i) (g) = U\i{# where v +0 (Quotient rule)(ii) dj:x = cos CLAssz4

Letus take u = (1 + sinx) and v = (1 - sinx)

o du_ d(1+sinx)_

U= &— dx CosX
._dv_d(1-sinx)
V—dx— 7dx = -COs3X

Putting the above obtained values in the formula:-

uy uv-uy )
(G) ==z where v #0 (Quotient rule)

1+ sinx] cosx X (1-sinx) - (1 + sinx) x (-cosx)
1-sinx |~ (1-sinx)?

COSX - COSXSINX + COSX + COSXSinX

(1-sinx)2
2cosx
T (1-sinx)?
Ans) 2cosx
T (1-sinx)2
Question: 16
u uv-uy dcosx
Formula used: (i) (U) - R where v + 0 (Quotient rule)(ii) —ax -sinx
Let us take u = (1 - cosx) and v = (1 + cosx)
du d(1-cosx) ,
I — s —
4 dx dx
dv  d{1+ cosx) .
=—=———" —-gjinx
dx dx
Putting the above obtained values in the formula:-
uy uv-uv ,
(\_!) =—N where v #0 (Quotient rule)
1 - cosx ] sinx x (1 + cosx) - (1 - cosx) x (-sinx)
1 + cosx (1 + cosx)?
sinx + sinxcosx + sinx - sinxcosx
- (1 + cosx)?
2sinx
(1 + cosx)?
A 2sinx
ns)= ———
) (1 + cosx)?
Question: 17
(u u'v-uv’ . . dsinx
Formula used: (i) (G) =7 where v #0 (Quotient rule)(ii) x| = cosx
__ dcosx .
iii = -sinx
(i) — 45

Let us take u = (sinx - cosx) and v = (sinx + cosx)



du d(sinx - cosx)

e G0 S0 gt sine CLASS24

._dv_ d(sinx + cosx) )
Vv = == dx - (cosx - sinx)

Putting the above obtained values in the formula:-

uy  uv-uv )
(U) =—y7 where v #0 (Quotient rule)

[sinx-cosx ] (cosx+sinx) x (sinx+cosx) - (sinx-cosx) x (cosx-sinx)
sinx+cosx | (sinx+cosx)?

sin? x+ cos? x+2sinxcosx - (sinx-cosx) x-(sinx-cosx)
(sinx+cosx)?

sin? x + cos? x + 2sinxcosx + sin® x + cos? X - 28iNXcosx
(sinx+cosx}?

2(sin’ x +cos? x)

sin’ x+ cos? x+2sinxcosx
2
1+ sin2x
Ans)= ——
) 1 4 sin2x

Question: 18

U uv-uv’ i _ dsecx
Formula used: (i) (U) - e where v # 0 (Quotient rule)(ii) —dx = Secx tanx

(i) dtanx 4
) —— = sec™ x
dx
Let us take u = (secx - tanx) and v = (secx + tanx)

, du A d(secx - tanx )

U= —= = (secx tanx - sec’ x
dx dx ( )

._dv_ d(secx +tanx)

V=——= = (secx tanx + sec? x
dx dx ( 5 )

Putting the above obtained values in the formula:-
uy u'v-uv

(;) =—7 where v #0 (Quotient rule)

[secx -tanx ] (secxtanx- sec? x )(secx+tanx)-(secx-tanx)(secxtanx+ sec? x )
secx + tanx ] (secx + tanx )2

_ (secxtanx- sec? x )(secx+tanx)-(secx-tanx)(secx)(tanx+secx)
B (secx + tanx )?

_ (secx+tanx)[(secxtanx- sec? x )-(secx-tanx)(secx)]
- (secx + tanx )2

_ (secx+tanx)[(secxtanx- sec? x )-(sec? x-secxtanx)]
- (secx + tanx )2

_ (secx+tanx)[2secxtanx- 2sec’ X |
- (secx + tanx )2




2secx[tanx-secx]

(secx + tanx) CLA5524

A 2secx[tanx-secx]
ns) =
) (secx + tanx )

Question: 19

qu u'v-uv . __dsinx
Formulaused:(l)(;)= V2 whereviO(Quotlentrule)(u)—d~x—=cosx
L. dlegx 1
()~ =%
de*

o 9% x
(iv) dx = ¢
Let us take u = (e* + sinx) and v = (1 + logx)

du _ d(e* + sinx)

— = X
= dx Y = (e* + cosx)
_dv_d(l+logx) 1

VEax~ dx T X

Putting the above abtained values in the formula:-

(u)—"lv_uvl here v #0 (Quotient rul
v) = —yz  Wherev (Quotient rule)

(e* + cosx)x (1 + logx) - (e* + sinx)x (%)

e* + sinx '
1 + logx

(14 logx)?

_ x(e¥ + cosx)(1 + logx) - (* + sinx)
" x(1 + logx)?2

x(e* + cosx)(1 + logx) - (e* + sinx)

Ans) =

x(1 + logx)?
Question: 20
({u u'v-uv' ) __ dsinx
Formula used: (i) (U) =2 where v +0 (Quotient rule)(ii) x| = cosx

. dsecx B ;
(iii) ax = secx tanx

) de"_ «
(|v)a—e

(v) (uv)’ =u'v + uv’ (Leibnitz or product rule)

Let us take u = (8% SinX ) and v = (s€cx)
du d(e*sinx)

"TAxT T dx

Applying Productrule

(gh)’ = g'h + gh’

Taking g = e*and h =sinx

= e*sinx + e¥cosx

u’ = e*sinx + e®cosx



,_dv _dsecx) ¢
VE xS T ax - Secxtanx

Putting the above obtained values in the formula:-

w o uv-uv .
(U) =07 where v +0 (Quotient rule)

e* sinx (e*sinx + e*cosx)x(secx) - (e* sinx)x (secx tanx)
secx (secx)?

_ (e*sinx + e*cosx) - (e* sinx)x (tanx)
- (secx)

= cosX [(e*sinx + e*cosx) - (e* sinx) x (tanx)]

= [(e*sinxcosx + e*cos” x ) - (e” sinxcosx) x (tanx)]

[(e"sinxcosx + e*cos? x ) - (e" sin’ x)]

(e*sinxcosx + e¥cos? x - e* sin” x
= (e*sinxcosx + e*cos® x - e*sin® x
= e*sinXcosx + e*cos2x
= e*(sinxcosx + cos2x)

Ans) = e*(sinxcosx + cos2x)

Question: 21

qu u'v-uy | __ dcotx
Formula used: (i) (G) =—0 where v #0 (Quotient rule)(ii)
oy dxt n-1
(iii) dx = X
. da* ‘|
(iv) O = 2 loga

(v) (uv)’ =u'v + uv’ (Leibnitz or product rule)
Let us take u = (2* cotx) and v = (1/x)

_du_ d(2"cotx)

T dx dx

Applying Productrule

(gh)’ = g'h + gh’

Takingg= 2" and h = cotx

= (2*log2) cotx + 2* (-cosec?x)
u’ =(2¥log2) cotx - 2* (cosec?x)
u’ =2x[log 2 cotx - cosec?x|

Cdv_d(Wx) 1
VEOxT Tdx T 2yx

Putting the above obtained values in the formula:-

uy u'v-uv )
(U) ==z where v +0 (Quaotient rule)

dx

CLASS24

= -cosec?x



2% cotx |

1
B {2*|log 2 cotx - cosec?x|x Vx} - [(2" cotx)x (ﬁ)}

e | (vx)°

{2*[log 2 cotx - cosec®x|xx} - {(2x cotx) x (ﬁi)]

X

{2%[log 2 cotx - cosec?x]xx} - {(2*'1 cotx) x (

)

Bl

X
{x2*[log 2 cotx - cosec?x]} - [(2"'1 cotx)}
= VX
{2¢[xlog 2 cotx - xcosec?x]} - [(2"'1 cotx)}

3
X2

{2*|xlog 2 cotx - xcosec?x]} - {(2’“1 cotx)]

Ans) = =
X2
Question: 22
(U u'v-uv' .
Formula used: (i) (;) S - where v #0 (Quotient rule)(
oy dxt n-1
(iii) dx = X

(iv) (uv)’ = u'v + uv’ (Leibnitz or product rule)
Let us take u = e*(x-1) and v = (x+1)

S du d[e*(x-1)]

Tdx dx
Applying Product rule
(gh)' = g'h + gh’
Takingg=€*andh=x-1
[e*(x-1]] = e*(x-1) +e* (1)
=e*(x-1) +e*

u’ = e*x

_dv_dx+1)

VEdx ™ dx

Putting the above obtained values in the formula:-

wy  uv-uv _
(;) = where v #0 (Quotient rule)

[e"(x-l)]' (&) (x+ 1) - [eX(x-1)](1)
(x+1) | ~ (x+1)2
e*x? 4+ e*x - eXx + ¥
(x+1)2

_ e*Xx? + e*
T (x+1)2

CLASS24
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(x+1)2
e"(x2 +1)
AnS)= oz

Question: 23

u'v-uv

y .
Formula used: (i) (;) =z where v +0 (Quotient rule)
. dsecx B ¢

(i) i - secx tanx

. dtanx 2 gy GXT
(iin) —dx - Sec x(iii) ax =M

-1
(iv) (uv)’ = u'v + uv' (Leibnitz or product rule)

Let us take u = (x tanx) and v = (secx + tanx)

o du _ d[x tanx]
Y=ax = dx

Applying Product rule for finding u’
(gh) =g'h + gh’

Taking g =xand h = tanx

[x tanx]’= (1) (tanx) + x (secx)

= tanx + xsecx

u’ = tanx + xsec3x

dv _ d(secx + tanx)
dx dx

= secx tanx + sec? x

v = secx (tanx + secx)

Putting the above obtained values in the formula:-

uy  uv-uv '
(;) = where v £0 (Quotient rule)

[ x tanx " (tanx + xsec2x) (secx + tanx) - [x tanx][secx(tanx + secx))]
(secx+tanx)l — (secx+tanx)?

(secx + tanx)[(tanx + xsec?x)-(x tanx)(secx)]
(secx+tanx)?

[tanx + xsec?x - x tanxsecx]
(secx+tanx)

tanx + xsecx (secx - tanx)
a (secx+tanx)

tanx + xsecx (secx - tanx)
(secx+tanx)

Ans) =

Question: 24

uy  uv-uv
Formula used: (i) (;) =~z where v +0 (Quotient rule)
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Let us take u = (ax?+bx+c) and v = (px?+qx+r)

(ii)

., d d 24b
g du_dlax?abxae]
dx dx

. dv  d(px?+qgx+r)
VEIXT T dx - ePxHd

Putting the above obtained values in the formula:-

Y uv-uv :
(G) == where v # 0 (Quotient rule)

ax?+bx+c]| _ (2ax + b) (px?+gx+r) - [ax? +bx+c|[2px + q]
pxZ+gx+r| ~ (Px7+qx+1)?

2apx3+2aqx?+2axr+bpx?+bgx+br-[2apx?+qax?+2bpx?+bgx+2pcx+cq]
(px2+gx+r)2

_ (aqg-bp)x?+2(ra-pc)x+br-cp

(px2+qgx+n)?
Ang) (aq-bp)xz-{-22(ra-pc)x+br-cp
(px2+qgx+r)?
Question: 25
Uy uv-uv

Formula used: (i) (Q) - o® where v #0 (Quotient rule)

... dsinx
(ii) dx = CosX
(iii) dt;OSX = -sinx(iv) (uv)’ = u'v + uv’ (Leibnitz or product rule)

X

Let us take u = (SINX-XCOSX) and v = (XSINX + COSX)
du d[sinx-xcosx]

T dx dx

Applying Product rule for finding the term xcosx in u’

(gh) =g'h + gh'

Taking g = xand h = cosx

U

[x cosx]' = (1) (cosx) + x (-sinx)

[x cosx]’ = cosx - x sinx

Applying the above obtained value for finding u’
u' = cosx — (cosx — x sinx)

u’ = xsinx

. dv d(xsinx + cosx)

Tdx- dx

Applying Product rule for finding the term xsinx in v’

v

(gh)’ = g'h + gh'



Taking g = xand h = sinx
[x sinx]’ = (1) (sinx) + x (cosx) CLAssz4
[X sinX]’ = sinx + % cosx

Applying the above obtained value for finding v’

V' = sinx + x cosx - sinx

v’ = X cosx

Putting the above obtained values in the formula:-

uy uv-uv )
(_) =—7 where v +0 (Quotient rule)

v
(sinx-xcosx) (x sinx) (x sinx + cosx) - (sinx - x cosx)(x cosx)
(xsinx + cosx)| — (xsinx + cosx)?2

(x2sin? x+xsinxcosx)-(xsinxcosx-x2cos? x)
(xsinx + cosx)?

x2sin? X+ XSiNXCOSX-XsiNXxcosx+x2 cos? x)
(xsinx + cosx)?2

x2(sin? x+cos? x)
(xsinx + cosx)?2

x2

(xsinx + cosx)?

XQ

Ans)= ——————
) (xsinx + cosx)?

Question: 26
Uy uv-uv
Formula used: (i) (;) - where v #0 (Quotient rule)

.. dsinx N
(i) g CoSsX

dcosx_ )
(iii) i = sinx

) cosx
We can write cotx as—
sinx

Let us take u = cosx and v = sinx

u’ = (cosx)’ = -sinx

v’ = (sinx)’ = cosx

Putting the above obtained values in the formula:-

uy  uv-uv )
(\7) =—7 where v +0 (Quatient rule)

(COSX)' (-sinx)(sinx)-(cosx)(cosx)
sinx/ ~ (sinx)2

-2 2 .2 2
-sin“x-cos* x  -(sin“ X+ cos” x)

sin? x sin? x




-1
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sin’ x

= -cosec’x
Ans).-cosec?x

(ii) To find: Differentiation of secx

uy u'v-uy )
Formula used: (i) (;) == where v #0 (Quotient rule)
dcosx o
(ii) dx = Csinx
We can write secx as
CosX

Let us take u= 1 and v = cosx

u'=(1)=0

v’ = (cosx)’ = -sinx

Putting the above obtained values in the formula:-
Uy uv-uv

(Q) = —2 where v #0 (Quotient rule)

( 1 )'_ (0)(cosx)-(1)(-sinx)

cosx (cosx)?
sinx
= ——— =secx tanx
cosZ x

Ans).-cosec?x

Exercise : 28E

Question: 1
Solution:

To Find: tion

diu. d d
NOTE : When 2 functions are in the product then we used product rule i.e (;:) =V :T: + u d{
Formula used: *(si =
ormula used: dx(snl nu) = cos (nu) d:‘_[nuj

Let us take y = sin 4x.
So, by using the above formula, we have
2 (sin4x) = cos (4x) X - (4x) = 4cos4
li‘c(sm x) = cos (4x) d:c( X} =4cos4x.
tion of ¥ = sin 4x is 4cos4x
Question: 2
Solution:
To Find: tion

. . . diuw) du dv
NOTE : When 2 functions are in the product then we used productruleie —— = v — + u —

dx dx dx



Formula used: %{(cos nu) = - sin (nu) i(nu). CLAssz4

Let us take y = cos5x.

S0, by using the above formula, we have

d . d ;
E(COSSX] = -sin(5x) X = (5x) = - 5sin5x.
tion of y = cos 5x is - 5sin5x

Question: 3

Solution:

To Find: tion

. . . d{uv) d dv
NOTE : When 2 functions are in the product then we used productrule i.e : =v d—u + u ™
X X X
d d
Formula used: —(tan nu) = sec? (nu). —(nu).
dx dx
Let us take y = tan3x
S0, by using the above formula, we have
d 2 d > q .
Etaan =sec”(3x) X o (3x) = 3sec”(3x) tionofy =
tan3xis 3sec?(3x)
Question: 4
Solution:
To Find: tion
. L . di{ww) du dv
NOTE : When 2 functions are in the product then we used product rule i.e = = U= + u 5
g X X

d I d 4dx" :
Formula used: d—(cos nu) = - sin nu—(nu) and o nx" !
ix dx %

Let us take y = cos x3
So, by using the above formula, we have

i cos x° = - sin(x>) X i(x3] = -3x?2 sin(x%) tion of y =
cos x7 is - 3x? sin(x?)

Question: 5

Solution:

To Find: tion

. . . d{uv} du dv
NOTE : When 2 functions are in the product then we used productrule ie e S VL tu

d d d d "
a a-1 n-1
I s — _— X — » — -
Formula used dx(COt nu) = acot (nu) dx[cot Ilu) dx[nu] and N nx

Let us take y = cot®x

S0, by using the above formula, we have

dcotx dx
X L= 2cotx (cosec?x).
X

d
= cot?x = 2cot(x) x
dx



tion of y = cot?x is - 2Zcotx (cosec?x) CLASSZ4

Question: 6
Solution:

To Find: tion

. . . d{uwv) d dv

NOTE : When 2 functions are in the product then we used productrule i.e ;—] =v d—u + u ™
X .4 X
d dit d dx™
Formula used: —(tan®nu) =atan® lnu X ditannw) o Lu)and X =pxn-1
dx dx 4 dx

Let us take y = tan3x
So,by using the above formula, we have
d d(tan: dx
— tan®x = 3tan?(x) x d(tanx) X == 3tan?x x (secx).
dx dx
tion of y = tan®x is 3tan®x x (sec?x)
Question: 7
Solution:
To Find: tion

. . . d{uwv) du dv
NOTE : When 2 functions are in the product then we used product rule i.e B =V + u i
Formula ug@iiie| Cae 2/ X ) S (nu)

ormula used: dx( an 1) = sec?y d:\'[\ nu) d_“__(_nu_ .
Let us take y = tan
Vx
S0, by using the above formula, we have
d : d d 1 secil)
I e s T Ly re :_sec..t\k]
- tanvx = sec?(vVx) X —H{Vx) T(x). == =
q F_n 1 sec2ivy)
tionofy=tanvyx is —_
= VX

Question: 8
Solution:
To Find: tion

. . . dinw) du dv
NOTE : When 2 functions are in the product then we used product rule i.e w V= +u .

X . 4 X

d t af d d=x" 1
g r—[p? ) =2 X —{.9dand —= =
Formula used dx[g ) d:((ﬂJ and = hx

Letus take y = s
S50, by using the above formula, we have

2=ex2

d - 2
X —(X“)= 2xe¥®
dx(\ )= 2xe
- 2, 2
tion of y = ¥ is 2xe*
Question: 9

Solution:



To Find: tion

_ CLASS24
NOTE : When 2 functions are in the product then we used product rule i.e -!iij T e T e

d da d <"
Formula used: — =e? X —and = =npx"-1
d:t:(eaJ dx dx

Let us take y = ™

So, by using the above formula, we have

d ptots _ grotx deotx —

dx dx

cotx

-e cosec?x.

cotx.i _ erot.\c

tionofy = ¢ s cosec?x

Question: 10

Solution:
To Find: tion

diu.v) du dv

NOTE : When 2 functions are in the product then we used product rule i.ed— =V + u 3
X X X

1

2y sinnu

d
Formula used: R[Vsillml =

x L x L B _  n-1
axtsinnu) X g (nu) an NS

Let us take y = +/sinx

S0, by using the above formula, we have

1

d ——= 1 d_. . d
T VSinK = ——— X dx(sm X) th(><;j = COSX

X 2vsinx 2 sinx

tion of y = v/sinx is cosx Question: 11

2y sinx

Solution:
To Find: tion

diu.v) du dv
=v—+4+u
dx dx dx

NOTE : When 2 functions are in the product then we used product rule i.e

d R
< 1 d: —(v") = ny" - i _dy,
Formula use dx(y ] y X o

Let us take y = (5 + 7x)6

50, by using the above formula, we have
d d
&[5 + 7x)6 = 6(5 + 7x)5 x E(S +7x)=6(5+7x)°%x 7 =42(5 + 7x)°

tionofy = (5 + 7x)%is 42(5 + 7x)°
Question: 12

Solution:

To Find: tion

diwv) du dv

NOTE : When 2 functions are in the product then we used productrule i.e (d: =V + u .

Formula used:d (y") = ny™~ lx dy
dx dx



Let us take y= (3 - 4x)5 CLASSZ4

So,by using the above formula, we have
d d
—3- 4x)5 = 4(3 - 4x)° X —B-4x)=4(3 - 4x)5 x (- 4) =-16(3 - 4x)°

tion of y = (3 - 4x)°is - 16(3 - 4x)°
Question: 13

Solution:

To Find: tion

d{u.v) _ du dv
dx dx dx

NOTE : When 2 functions are in the product then we used productrule i.e

Formula used: ;{[y“) =ny"" 1)( %

Let us take y= (3x% - x + 1)4 ‘

So, by using the above formula, we have

S@x%-x+ 1)*=4@x% - x+ 113 % S(3x%-x+ 1) = 4(3x% - x+ 1)3 X (3% 6x-1) = 4(3x% - x +
1)3(6x - 1)

tion of y = (3x% -x + 1)%is 4(3x% - x + 1)°(6x - 1)

Question: 14

Solution:

To Find: tion

. . i . diuw} du dv
NOTE : When 2 functions are in the product then we used product rulei.e - N + u ™
X X X

d :
Formula used: —(y") = ny" -1, v
LM =ny? -ty o

Let us take y= (ax2 + bx + c)

S0, by using the above formula, we have

di(ax2+bx+c)=2ax+b
X

tionofy=(ax2+bx +c)is2ax+b
Question: 15

Solution:

To Find: tion

(.v) du dv

. . . d(
NOTE : When 2 functions are in the product then we used product rule i.e ™ - V. tuo

d
Formula used: E(y“] =ny"" lx gy
) dx

Let us take y= =(x%-x+3)°%

(xT-x + 3)F

So, by using the above formula, we have

d. 2 -3 _ 2 -4 P S
dx[x -x + 3) =-3(x*-x+3) >-c[2)(-1}---3(2‘:_!“_3)_= (2x-1)



tionofy=(x2-X+33'3i5ﬁ CLASSZ4

Question: 16
Solution:
To Find: tian

. . - . d{uv d d
NOTE : When 2 functions are in the product then we used product rule i.e ;‘J =v d—u + u d—v
X X X

Formulausedd sin? (ax+ b) = 2 sin (ax+ b) d sinfax+b)d (ax + b)
dx dx dx

Let us take y = sinZ (2x + 3)

S0, by using above formula, we have

2 sin® (2x + 3) = 2 sin (2 + 3) Ssin(2x + 3) +(2x + 3) = 4sin(2x + 3)cos(2x + 3).
tion of ¥y = sin2 (2x + 3)is 4sin(2x + 3)cos(2x + 3)

Question: 17 te

theSolution:

To Find: tion

. . . d{uw) du dv
NOTE : When 2 functions are in the product then we used product rule i.e YV + u ax

Formula used: dgx(t:‘osEl nu) = acos? 'nu di\ (cos nu) :x(nuj

Let us take y = cos2(x3)

So, by using the above formula, we have

i cns?'(x3) = 2 cosx® ( - sin (x%))3x? = - 6x? cos(x?)sin x> tion
of y = cos2(x3) is - 6x2 cos(x?)sin x?
Question: 18 te

theSolution:

To Find: tion

diwv du dv
NOTE : When 2 functions are in the product then we used product rule i.e ‘d ) _ vV + u 3
X x X

d 1 d d
0 c—(sinud) = —— X —(o: X —(u?
Formula used: dx[\ sinu?) Vo X dx(slllll"] d.\-(u )

Letus take y = | /oiy) 2

S0, by using the above formula, we have

d oy L d.. 3 . d __ 1 3 _
e Vsiny' = ojome X (5inx”) x dx(x3j =7 X (cosx”)x 3xZ =

sinx? 2y sinx

3x* (cosx?)

153

[r—y
2y sinx?

. . . 3x%(cosx?)
tionof y = vsinx3is——

2/ sinx?
Question: 19

te the



Solution:

CLASS24

\ . . . diuv)
NOTE : When 2 functions are in the product then we used product rule i.e = . 4 " d
.4 X
d
Formula used: —[\/usmuj = X &[usmu]
Let us take y = f\bm X
S0, by using the above formula, we have
d - 1 d . 1 . . (sinx + xcosx]
il 0 G = —(x = X sinx + xcosx)=-—"""""""%
dx ’\/:\ SmX 2y xsinx X dl'(\szJ 2vxsinx ( ) 2v'xsinx
tion Ofy - \m is (sinx _+ :'f'cos.\']
2y xsinx
Question: 20
Solution:
diu. v} du dv
NOTE : When 2 functions are in the product then we used product rule i.e —— 3 v + u ™
X X X
d d
ol x i = =
Formula used: [, / CQ[_' mh 3 d:\;{("(')l‘\f X) d\(\F\J

Letus take y = /oot /x

S0, by using the above formula, we have

—sec?yx

1 2 =
Vi = —— x (—sec™V/x

1 d . d
- @ — = X - /X X — 1\ _
d ,‘ { = — de, N cl= i = =
- L‘Ol X - i, <Ccot X 2y cotyx 24X —
= Yo 2qjcot yx 4 AJCOL /X
tionofy=/cot /xis L

2y xy cotyx

Question: 21
Solution:

To Find: tion

NOTE : When 2 functions are in the product then we used product rule i.e d{“;m = g + u ?
Let us take y = cos 3x sin 5x

So, by using the above formula, we have

—(cos 3x sin 5x} = sin 5x d(c:% + cos 3x % = sin5 X (- 3sin 3x) + cos 3 x(5cos 5X) = 5cos
(3x) cos (5x) - 3 sin (5x) 3sin (3%

tion of y = cos 3xsin 5xis 5cos (3 X) cos (5 X) - 3 sin (5x) 3sin (3x)

Question: 22

Solution:

To Find: tion

NOTE : When 2 functions are in the product then we used productrule i.e duv) _ v du +u dv

dx dx dx



Let us take y = sin x sin 2x CLAssz4

So, by using the above formula, we have

d . . - .. d(sin2x . dsin x . . . .
R(sm xsin 2x) = sinx %\) + sin 2)(':7"ﬂ = sinx (2cos 2¢) + sin 2x(sinx) = 2sin (x)cos (2x) +
3 X X

sin 2x(siny)
tion of y = sin x sin 2x is 2sin (X)cos (2x) + sin 2x(sin x)
Question: 23 t

Solution:

Lety=cos(sinyax+b).z=sinyax+bandw=\ax+b

d(cosx) . d(sinx)
Formula: ———— = —sinx and ——— = cosx
dx dx
d(vax+b) 1 il
= = x(ax+b)z'xa
dx 2

According to the chain rule of tion

dy, d_y dz dw
/d-‘( T dz X dw 2 dx

1 1
= —sin(sin Vax +b) x cosvax + b x Sx(ax+b)Zxa

a 1
= —Esin(sin vax+ b)) x cos vax + b x (ax+ b) =

Question: 24

Solution:
Lety = e®*sin 3x,z= e and w = sin 3x
d X ) d : -
FormBEREE . = e¥and 25 _ o5y
dx dx

According to product rule of tion

dz dw
dy/{b; WX+ ZX

=[sin3x x (2xe*)]+[e**x 3cos3x]
=e?*x [2sin3x + 3 cos3x |

Question: 25

Solution:
Lety = e3* cos 2x,z = e3*and w = cos 2x
die* d{cosx} .
Formula : 28 — e¥and —— = —sinx
dx dx

According to the product rule of tion

d dz dw
y/dx:wx&+zx i

= [cos2x x (3 xe*)]+ [e** x (—25in2x) ]



= e¥* x [3cos 2x — 25in2x]

Question: 26

Solution:

Lety = e 5* cot 4x, z= e3* and w = cot 4x
d(e¥) {cotx -

Formula : o = e* and 7\] —Cosecx

According to the product rule of tion

d dz dw
y/dx=x\'xa+zx I

= [cot4x X (—5e72*)] + [e™>* x (—4cosec?4x)]

= —e™* x [5 cot4x + 4 cosec’ 4x]

Question: 27

Solution:

Lety=cos (x3.e%,.z2=x3. e, m=cand w = x>

d(e®) dix™) d(cosx) .
Formula: —=¢¥ —— =n xx" ' and - = — i
dx dx dx

According to the product rule of tion

dm dw
dz/d\—wxd—Jr mx

= [x*x (e¥)] + [e* x (3x° )]
= e* x [x? +3x7]
According to the chain rule of tion

dy dy dz
/dx dx

= —sin(x? xe¥) x {e* x [x3 + 3x°]}
Question: 28

Solution:

Let y = elxsinxtcosx) 5 — v gin x+ cos x, m= xand w = sin x

d(e® ¢ d(sinx) d{cos x)
Formula : 250 — % M%) _ 0w and S8 gipx
dx dx dx

According to the product rule of tion

dm dw d(cosx)
dz/dxi‘e\'xd—x‘}‘ lllxd—x+ T

= [sinxx (1)]+ [x x (cosx )] —sinx
= X Cosx

According to the chain rule of tion

dy/ dy dz
dx dz dx

CLASS24



_ efsimecon) y (xcosx) CLASS24

Question: 29

Solution:
e¥4e™ x -x x -X
Lety= ,u=e¥4+ ¥ v=pg¥—p™
¥ _e—X
X
Formula: de) = X
dx
According to the quotient rule of tionlfy =§
v x du ux dv
d Zdx, o dx _ _
yf&';= € Ldﬁ’ﬂ?‘ —e %) — (e +e ) x(e*+e™¥)
B (eX — e )2

3 (e.‘(i e*.\C)E s (ex + E*K)Z

(Ex o e—x)Z

7(9.‘{__9*.‘( + e.‘(+9*.‘()(ex_9*.\£___ e}.'7 P*X)

(ex — e—x)l

(az-bZ=(a-b)(a+b))
_(2e%)(-2e)

o (eX — e %)2

i —4

b (ex _ e—x)z

Question: 30

Solution:
2K, .~ 2K
e " +e 2% N — 2
Lety=——,u=e*+e "% v=pgF—p "
elX_g2X

X
Formula : d(eA ) _ e~

According to the quotient rule of tonlfy =
s
v

du dv

dy/ _V Xﬁ—uxd—x
dx — v2
(ez.‘( o E—Zx) e (ZEZX - Ze—ZX) o (EZK e e—ZX) x (2621' 1 28—23{)

(e?..‘( — e—Z.‘()Z

2(e2x o e—Ex)Z o 2(62)( + e—lx)z

(ez.\c _ e—zx)z

2 (eEx _ e—lx + elx + e—Z}() (elx _ e—2x _ er _ e—E.'()
(923 _ eﬁzx)z




(az-bz=(a-b)(a+b)

2(Z2e*™)(—2e7%)
= (e2x — @ 2x)2
-8
= (e2% — o 2%)2
Question: 31

te w.rSolution:

N

z 1-x2
,u=1-x%, v=1+x?,z=" ~
z 1+

143* x=

Lety =

d(x?)

Formula: —" = 2x

According to the quotient rule of tionlfz =-—

du dv
VX g T uX

| Fx2) x—‘(—zx)— (1 —x%) X (2x)
(1 + x2)?

dz

. — 2x3 —2x + 233
F (14 x%)2

y —4x
(1 +x%)2

According to chain rule of tion

SIG N

(1+x%)" 2
1 . _3
= [—2:; x (1 —xz)ilx (1+x%):

Question: 32

Solution:

According to the quotient rule of tionlfz =

u
v

CLASS24



(az +x2) x (—2x) — (&> - xz) X (2x)
(a2 + xz)z

_ —2xa? — 2x3 — 2xa’ + 2x°
(1 + x2)?

—4xa’
(1 +x9)?

According to the chain rule of tion

dy dy dz
/ dx —

dz dx
_[l
=X

s ani-1 a
a*—-x*\z —4x a*
(a:+x2) ] = [(a:+x:")2]

L
_ |-2xa® a®-x\ "z 1
B 2 (a2+x7)" =

= [—Zxaz x (a? — xz)—il x (a® + x7)

1w

Question: 33

Solution:

l+sinx . .
Lety = L—fﬂ,u=1+smx,v= 1-sinx,z=
—sSInx

d(sin x)
Formula : —-(d— = COS X
X

. L
According to the quatient rule of tionlfz = 3

du dv
u X

1+sinx

1-sinx

Ql&fsm%&—&uw} — (1 + sinx) X (—cosx)

(1 —sinx)?

cosX —sinxcosX + cosx + SIinxXcosx

(1 —sinx)?
2cosx
(1 -sinx)?
According to the chain rule of tion

dy dy dz
/ dx =

dz dx

1
— lx (1+siux)£71 X[ 2cosx ]
z 1-sinx (1-sinx)Z
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(1-sin :\')2_:
1 _2
= [cosx x (1 + sin x)’i] x (1 —sinx) "z

Question: 34

te w.rSolution:

1+eX i 1+eX
Lety= [ u=1+e%,v=l—e¥, z="""_
1-e® 1—e™

de®)

X

Formula : e~

u
According to the quotient rule of tionlfz =—

v
vx QU dy
dzj((}x——e"‘ ﬁf%":' T‘h + %) X (—e¥)
- 1 e)?
e¥ — e¥ 4 o¥ %
(1 - )2
2e®
T (1 -e%)?
According to chain rule of tion
dy, S By iz
dx = dz ~ dx
1
i ||n 14e¥yz 71 2e®
_ng(l—e"‘) ]X I(l—ex]:]
_ e 14e% 7:[: 1
B ( 1 ) 28 -1
(1—eX)" 2
L a
= [e‘ x(1+ e"‘)_z] X (1—e%) =
Question: 35
Solution:
Lety = e | = P xRS
X n
Formula: 360 — ox 800 _ ) o yn—1apd 42 _ _ hoocx cotx
dx dx dx

According to the quotient rule of tion

lfy=§



) (cosec 2x) X (2e2* + 3x?) — (e™+x?) x (—2 cosec 2x cot2x) cLAssz4

(cosec 2x)2

2e2* cosec 2x + 3x2 cosec2x + 2 e cosec 2x cot2x + 2x° cosec 2x cot2x

(cosec 2x)?

2e%* cosec 2x (1 + cot2x) + 3x% cosec2x( 1+ cot2x)

(cosec 2x)?

(1 + cot2x)(2e*cosec 2x + 3x?cosec 2x)

(cosec 2x)?

_ (1 + cot2x)(2e* + 3x*)(cosec 2x)

(cosec 2x)?

_ (1+cot 2x)(2e* + 3x%)

(cosec 2x)1

= (1+cot2x)(2e* + 3x%)(sin 2x)
Queslion: 36

Solution:

A : e
Lety = sin(y/sinx + cosx ) . 2 = \/sinx + cosx

dicosx . i{sin x
Formula :d—) = —sinx and
X %
d(vsinx+cosx) 1 . LS 5 .
O'di = - x (sinx + cosx)= * X (COSX — sinx)
. B y

According to the chain rule of tion

dydj

dy, .
/d—‘(_dzxdx

__ S 1 La )
= coslsin vsinx + cosx) X — X (sinx + cosx)2 Ly (cosx —sinx
2

1 1
= cos(sin Vvsinx + cosx) X ) X (sinx + cosx) 2 x (cosx — sinx)
Question: 37
Solution:
Lety = e*log (sin 2x) ,z = e* and w = log (sin 2x)

d(e® d(logx 1 d{sin>
Formula : 25 = ¥ ,i\] =2 and 22 _ cgsx
dx dx dx

According to the product rule of tion

dz dw
dy/dX:“’X&‘i‘ZXE
= [log (sin 2x) x (e*)]+ [e* x —Te 2cos2x]

< x in 25 + 2C052x%
= e* X [log (sin 2x) 0 7% ]

= e* x [log (sin 2x) + 2 cot 2x |



Question: 38

Solution:
Lety =
d x) 1-x7
Formula : d— = 2xand 29 — _sinx 14x2
X

u
According to the quotient rule of tonlfz = v

dv
ax —uX

du
‘fztdl +—)\2‘)‘X F;zv)— (1 - x%) x (2x)
(1 +x2)2

_ —2x - 2x3 —2x + 2x3
B (1+x%)2

B —4x
B (1+x%)2

According to the chain rule of tion

dy dy dz
/ dx —

dzd—):

. 1" —4x
= | - sigl=—=l&x']—==|
1+x= (1+x=)=

[sm “:]x’ =i ]
1+x7% (1+x3)°

Question: 39

Solution:

. 1+x” ; 2 2
Lety=sm(l+\w},u=l+xhv=! — X", z=
1457
dwz disin x) =
Formllla:;——Zxand‘— o5 X 1—+°
X Z\

According to the quotient rule of tionlfz =

B (1-x)x(2x) — (1 +x%) % (—2x)
- (1-x%)?

B 2x —2x3 + 2x + 2x3
B (1 +x%)2

4x
T (1 +x%)2

CLASS24



According to the chain rule of tion

CLASS24
dY/ _dy x dz
dx ~ dz ” dx

_ [COS 1+.\':] x [ 4x 1

1-x7 (14x2)7

Question: 40

Solution:

inx+x® ; 2 .
sinx4x” = sinx+x _vzcoch

ok T

Lety =

Formula: d(sinx) _ d(x") d(cotx)

( _
cosXx,—— =nxx""!and = —cosec 2x
dx dx

According to the quotient rule of tion
f u
Ify = -

du dv
dy/ :VXE—UX$
dx vZ

B (cot2x) X (cosx + 2x) — (sinx +x°) X (—2 cosec’2x)
- (cot 2x)~

> . 9 2
cot 2x cosxX + 2x cot2x + 2 cosec 2x sinx + 2x° cosec 2x

(CDS‘;@C 2x)2

cot 2x (cosx + 2x) + 2 cosec-2x (sinx + x°)

(cosec 2x)?

2 cosec?2x (sinx + x?)  cot 25 (cosx + 2x)

(cosec 2x)? (cosec 2x)?

2 (sinx + x%)  cos2x (cosx + 2x)
- +
1

Sin 2x ————
Sin-2x

= 2(sinx + x2) + cos2x5in2x (cosx + 2x)
Question: 41

Solution:

COSX —sinx . .
LetvV=————,,u=C05X—SINX, v=Cc0sX+sinx
COSX +SInxX

d(sin x)

d{cos x) N
Formula: = cos x and (.37\- = —sinx

According to the quotient rule of tonlfy =

u
v

du dv
dy _VXE*UXE
lax = o

v2

(cosx + sinx) X (—sinx — cosx) — (cosx — sinx) X (— sinx + cosx)

(cosx + sinx)?



—(cosx + sinx)?—(cosx — sinx)?

(cosx +sinx)?

(cosx +sinx)? (cosx — sinx)?

"~ (cosx +sinx)? (cosx + sinx)?

1 CosX —sinx
:_?—yzt}r=7- J
COSX +SIIX
dy
2 —
—+y +1=0
dx Y
HENCE PROVED.
Question: 42
Solution:
COSX +SInX _ g
Lety=——— ,,u=cosx+sinx, v=c05x - sinx
COSX —SInX
Formula: 3628 _ cos x and d(%‘:x) E Sllx

According to the quotient rule of tionlfy = =

v

du dv
VX o

ux o=
iy;(ggﬂTsmész—x—%dé\inx + cosx) (cosx + sinx) X (— sinx

COSX)

(cosx - sinx)?

(cosx —sinx)® + (cosx +sinx)?

(cosx —sinx)?

- el - - 2 -
((:cts2 x+sin° x— 2 cosxsinx) + (Cos2 X+ sin” x + 2 cos x sinx)

(cosx — sinx)?

2(cos® x+sin® x)

(cosx — sinx)?

€] — |
:m (cos? x+sin?x) = 1

1
T it 2
(cos X smx)

V2. V2
1
B (cosx cos45°  sinxsin 45“)
1 1

=
Z

1

ms:{x‘,_:'} [cosacosb-sinasinb = cos (a + b)]

= sec?(x+ E)

HENCE PROVED.
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Question: 43

Solution:
Y &

Lety= [, u=1—x! v=1+x!,2=1"%
1+xt 1
d(x!)

Formula: —— =1
dx

u

According to quotient rule of tionIfz = -

du dv
2, =) - x) x (1)
B (1+xhH)?

_fl—xifl + x
- (1+xhH)2

B —2

According to the chain rule of tion

- &) |
= 1 x =
1 1+x (1+x1)-

o _lx(l—xl)_§ x[ 1 ]xx_—:_\'

i 1l .
(1+x4)' =2 (1+xt) a5

(Muliplying and dividing by 1-x )

1

1-x4)'2 1
=1-1 X( %) ZIxE

(14xt)z (1=x)(1+x)

E

1-x1)z 1 -
=[-1 5 B -

(1+x1)2 (1-xH1+x) 1-x2

Therefore (1 — )F)% =-y

(1 2)dy+ 0
x dx y=
HENCE PROVED

Question: 44

Solution:

secx—tanx
secx +tanx

1-x

L

+xt

CLASS24



1 six -

- l—sinx
_cosx cosx . [1TSINX
L Jmx 1+sinx
COSX COsSX

R . 1-sinx
u=1-sinx,v=1+sinx, 2=——
1+sinx
d(sin x
Formula: T ) _ COS X
>4

u
According to quotient rule of tionlfz = "

v X du _ ux dv
cizj YFSE]T};—?;&‘—!:%CD%) — (1 - sinx) X (cosx)
N (1 + sinx)?

—cosX — sinxXxcosx — cosX + sinxcosx
(1 + sinx)?

—2cosx

" (1 + sinx)?
According to the chain rule of tion

dy, _dy, 4z
/dh'_dzxdx

1
1 1-sinx\z * —2cos X
= B (AEm)e | R
2 1+sinx (14sinx)~

L
cosx 1-sinx) 2 1
=[-=x ; X =—
1 il (14sinx)" " =

i [cosx x(1+ sin.\')"i] x (1— siux)_fl X (

3

1+sin.\:)

1+sinx.

( Multiplying and dividing by (1 + sin '\-)%]

1

= [cosx x (1 +sinx);‘%l x (1 —sinx) 2 X ( : )

1+sinx

a1 3 3
= [cosx % (1 + sin x)?&] X (1 —sinx) = x (1+sinx) =

-3
=[cosx x (1 +sinx)!]x (1—sin®x) =
2
=[cosx x (1 +sinx)!] x (cos®x) =
=[cosx x (1 + sinx)!] x (cosx) 3

=[(1 + sinx)*] x (cosx) >+t

_l4sinx

cos°x

1 1+sinx

cosix cosix

1 sinx
+

)

COSX CoOsSX

=secx (

=secx (secx + tanx)

CLASS24



HENCE PROVED
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