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SHORT ANSWER TYPE:

Evaluate:
1. lim——
x—3 _'.[_'—3
Solution:
X2 —g

Given lim
K—3

The above equation can be written as

o (x —3)(x+3)
= lim
x—3 ¥x—3

On simplifying and applying limits we get
lim(x+3) =6
x—=3

%% —0

lim =6
= x—+3 x—3
ax? -
2. lim et
Ll 2x -1
Solution:
y 4% —1
; in
Given . 7% — 1

The above equation can be written as

y (2x)?—1
= 1111—
2x—1

X——

Using a — b? formula and expanding we get

(2x —1)(2x+ 1)

= lin
Tk
T2
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On simplifying and applying the limits we get

= lim(2x +1) = 2

X—=o

. d4x®-1
1111} —)
.

;‘Fx_';

=2

5

(2+x)? —n[f:+2}.E

6. lim
I—a _:{: —_ ﬂ
Solution:
5 ( ]E
. 24+x)2—(a+2])=z
) hm%
Given x=a ¥—a

C(2+x)z—-(a+2)z
= lim

X—a X—a
Now by adding and subtracting 2 to denominator for further simplification we
get

. [2+X)§— (a+ 2)%
Tk (x+2)- (a+2)

lim-
Now we have x—a x-a

=na®!

y (2+x)Z—(a+2)2

=

voa (x+2)—(a+2)

By using the above formula we get

5 5
=—(a+2)z7?
5 (@+2)3
Simplifying and applying the limits we get

5 3
=—la+2)z
2( ) _ _
E—I—xg— a+2§ 5 3
= 11111( ) ( ) =—(a+2)2
x—a X—a 2
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4
7. lim—x J;

x—+1 r—1

Solution:

x* — %

) lim—
Given x—1 Vx-1

Now to rationalize the denominator by multiplying the given equation by its

rationalizing factor we get

. X‘L—\.’E . X‘L—\."E \,,."Eﬂ'l
TE-L R (m 1)
On simplifying the above equation we get
4—-.,.'? 5 (u‘§+l) . 1 x* -,."§+x"'—x—-.,.'§

. X
lim— —
= x—=1 Vx—1 VE+L

x—=1 x—1
Taking Vx common we get
. x* -..."f—x"—x—-.,.‘? . -.,E x*—1)+x(x*-1
lim—————— =1lim ( Jx( )
x—1 x—1 x—1 x—1

Using a* — b* and a* — b? formula and expanding we get
Va(x*—1)+x(x*-1

o z PR
lim ) — lim W — 1)+ + 1)+ —1 ) (" +x+1)
x—=1 x—1 x—1 x—1

On simplification we get
x0T D) Fx(x -1 (T Hx+1) oL (k- 1) (1) +1 J+x (P 4x+1))
lim X1 = lim x—1

ilillll (-JE (x+ D+ D) +x(x*+x+ 1)) =4+3=7

X

. XY x
lim——=7

x—=1 Vx—1

g lim x -4
-2 f3x-2-\fx+2

Solution:
z_

. lim e
Given x—2 v3x—2—yx+2
Now to rationalize the denominator by multiplying the given equation by its
rationalizing factor we get
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, x° —d
111]]?_ = ].1111 F
== x—=2 4 3x—2—/x+2 w2y 3x—2—x+2

x*—4 (u,-ax—2+u,-x+2)

y 3x—24+x+2
Taking (x — 2) (x + 2) as common we get
(x°—4)(\V3x—2+/x+2) — lim (x —2)(x+2)(3x—2+x+2)
= x=2  (3x-2)—(x+2) X2 2x—4

Taking common and simplifying we get
lim (x —2)x+2)(v 3Ix—2+Hx+2) — lim (3 —2)(x+2)+ 3Ix—2+x42)
= =7 2x—4 =D 2(x—-2)

Now by applying the limit we get

(x+2)(V3x—2+Vx+2) 8

lim
Xx—2

2

"{ —
lim—————=28
= x=23x2—/x+2

x = 2x7 +1
10. im ———————
a1l 0 —3xt +2

Solution:
This question can be easily solved using LH rule that is L. Hospital’s rule which

is given below
e . DX frix
if lim— &) _ then lim— ) = lim— ')
x—a glx x—a g(x) x—aghx)
lim}c “2+l
Given x—1x*-3x%+2

If we apply the limit we will get in determinant form

x —2x +1 0
lim————=-
= x—=1X°—3x-+2 0

So now we have to apply L. Hospital's rule
%7 —2x5+1 i{MT—ME'H]

lim = lim

1 x%—-3x%+2 a1 — (1® _3%2
— x—1 xldx{x 3x24+2)

Now by differentiating we get

L o) 7xeo10x
lim = lim———

1 —(x% —3%2 —1 3x%—6x
— X ldx{x 3x2+2) x—=1

Now by applying the limit we get

7x°-10x* 7-10 -3
lim————= =—=1
== x—1 3X“—6X 3—-6 —3
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11 ].lm\(1+ X —.Jl— x”

x—{) _1,'

Solution:

. V14T —y1—x7
Given 11111 =

Now to ratlnnallze the denominator by multiplying the given equation by its
rationalizing factor we get

W 1+x%—y1-x2
%2

= lim

x—0

lim

V 1+x?—y1—x* v (1.,"1+x3+'\-' 1—:-.'3)
= x—=0

x® W 14+xE 44/ 1-x3

On simplifying the above equation we get

lim {1+\ca}—{l—\c3]

lim —
x—0x2(y 14x3+V1—x3)

= x—0 X

W 1+xF—y1-—x® v (1,." 1+x3+y 1—:-:3)
z

V 1+x%+y 1—x7
The above equation can be written as
{1+x3}—{1—:-:3] 2x? 2x

lim —— —— = |im = lim——
= x=0x2 (14313} x=0x2(J 14313} x—=0 (143 /1—xF)

Now by applying the limit we get

2x
lim —— =0
= x=0 [ 1+x3+V1—x%)

W 1+x3—/1-x2

lim————=0
= x—=0 X
X" _n
14. Find *n’, if liﬂ%—: 80 ne N
I— xX—
Solution:
N _ .0
lim—— = 80
Given 10 75
]1 E-]'.l -1
lim = = na"

We know that x=3 x-a
By using this formula we get
. n2%1_80 =5 x 2%.5 x 251

= n=5

16. lim sin® 2x

=0 gin” dx
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Solution:
im sin® 2x
Given x—0 sin® 4x
Multiply and divide both numerator and denominator by 4x?/16 x* then we get

. sin®2x . (sin® 2x)/4x% 4x2
lim — = lim —
= y—psin® 4x x—0 (sin® 4x)/16x* 16x°
On simplifying
ginaxy®
|G |
lim |22 —
e (smeuc) 16
= 4%
) sinx
lim — =1

Mow as x—o0 =

sinzxy 2
lim —( ~ )2 X ==

w0 (sindx) 16 16
= 4%
51'1122:-:_ 4
—xapsinax 16
=14
. 1—cos2x
17. m —————
x—0 I;
Solution:

11111 l-cos2x
Given x=o x2

Now by substituting the formula cos 2x = 1 — 2 sin” x we get

. 1—cos2x . 1—{1-2sin%x)
lim—— =lim———
= w—=0 X x—0 X
The above equation can be written as
. 1-(1-2sin®*x . 2sin®x
11111% =lim———
= w—0 X x—=0 X
By applying the limits we get
. 2sin®x . sin®x
im——=2lim——=2
= x—=0 X x—=0 X
. l-cos2x
lim———=2
x—0 X
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18 lim Esinx—1 sin 2x
x—0 X

Solution:
lim 2sinx—sinZx
Given x—o x?

We know that sin 2x = 2 sin x cos X, using this formula we get

. 2sinx—sinZx . Z2sinx—2sinxcosx
lim———— = lim -
= x—0 X w—0 X

Again by taking 2 sin x common we get
. Z2sinx—2sinxcosx
lim =

S = lim
:‘ ]{—tﬂ X ]{—FD X
Now we have cos x=1-2sin? (x/2)

Using this identity above equation can be written as

2s5inx(1— cosx)
]

. o fX
2sinx(1— cosx) I 2sinx(1-{1-2 51112(5)]

lim—————— = lim
= x—0 x2 — x2
On simplifying we get
X X
. 2sinx(1—-(1-2sin®*(Z)) _  4sinx sin®(=
lim . H lim 3 G)
= x—0 X =x—0 X

By splitting the above equation we get

. X
gin® (—)
z

. . ofX
4ginx sin® (—)
=1 -

li z . sinx li

1111 3 11m 1111 -
x—0 X x—=0 X x—0 Z

= (z)

The above equation becomes

. n2(X - n ()]
lim 22 Jim — E.Z) = lim= [lim Sn;(zj]
x—0 X x—0 {_ x=0 X |x=0 (E)

2

. sinx
lim — =1
NOw as x—0 x

By applying the limit we get

: sin(x) ?
. sinx |,. =
lim [llm 2 ] =11?=1
= ¥x—=0 X x—0 (E)

. 2sinx—sin2x
lim =

=1

= x—0 x?

. l1—cosmx
19 lim——
* x| — cosnx
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Solution:
l—cosmx
lim

Given wc—.t_'i 1—cosnx
Here cos mx can be written as

_1_ ;2 X
:}msmx—l 2 sin

And similarly
4 _ g2 DX
_,COSNX = 1— 2sin

Using these two identities in given equation we get

. oMX
lin 1—cosmx m [1—(1—2 ssz)]
— 1- i, —3 [ _( — i 2 )]
—s X—0 1—COSnx x—0 |1-{1-2sin*—

On simplification we get

. [1 (1 2sin E)] 2 sin®— sin®—
lim SAEy] = lllllﬂﬁ 11”17'&{
= Xx—0 [1 (1 —2sin )] x—0 285N x—0 sIn"—
Again by using trigonometric identity the above equation can be written as
(m)z sinﬂ
11111ﬁ%x lim -2

x—0 5in?— > —

z|gin20X
z
= 15

Taking common and simplifying we get

z | gjp 2 gjp 2
m z z
(?) my 2 21{]1% m
lim ) ] _ G )y
x—=0 .2 |sin2B% ~ n? sin2l¥
(—) — lim =
13 = Z2)
= L = 2
) sinx
lim — =1
Now as x—o0 x
.M
sin?==
e
m? f?} m?1 m?®
z i - 24
n . gipzlX n= 1 n
lim =
=0 y}
—3 =

By applying the limits we get

l-cosmx m°

lim————— = —
= x—0 1—-cosnx n
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i ﬁl—casﬁx
1m

. T
TN ——x

20.

Solution:

iy YAoCos6x
Given x—- V2(3)
Now by using the formula
cos6x = 1 — 2sin? 3x
Then the above equation becomes,

linl]t-,.'l—cosﬁx “n]]t\,-"l—{l—ﬂsinzax]
=T = =T
e I

Again using sin 3x formula the above equation can be written as

. /1—(1-2sinZ 3x) . +/2]sin3x]
lim——= =lim|—=—
— ¥o ”'E(E_K) X—— “"2(?_3)

Now we have
sin3x = sin(m— 3x) = sin3 G— x)

. [Z|sin 3x] . sin3 T x
11“&—”5(?:)_ = 1”&—(221)
a

= X7 Velz F
On simplifying we get

I sina{g—x I 351’113{%—:-:) 31i
1IMm-————=I11M1————— = 11
B R

a

sin{m—3x)
(m—3x)

Now as LI—IE = .
By substituting the limit we get
3 lim =31=3

= K—*;

sin(m—3x)

(m—3x)

lixq—”'ﬁ =3

——V
= X737 2

. SInX—cCosXx
21. im ————

w
I—3— r——

¢ 4
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Solution:

ginx—cosx
Given 111]]t—1'r—

‘{—*: 4

We have

SInx COSX . M . T
Sinx — cosx = /2 (—2 — _ﬁ) =42 (smxccrs (:) — cosxsin (;D
v v

By using this formula in given equation we get
V2 (sinxms G) — cosxsin G)) = \/2sin(x — E)

On simplification we get

=

% — — [7gi _I
_,Sinx — cosx = V2sin(x 4)

Now substituting these values in given equation we get

= TL.
ginx—cosx . VZsin{x—)
lim—— =li|——=*

Zsin(s in(x—
y 25in(x—) IIElin]:ll-sm{‘-: ]

lim =1
Mow as x—o0 x

And by su bstituting the limits we get

sin(x— o)
111;|tﬁﬁL =v2.1=12
= x=g ¥
. S]l‘.l."( COSX
lim—— =2
—=x=; T3

3 sinx —cosx

22 hm
'l.ﬁ"— I—E
6
Solution:
-.,.351111' COSX
. 111&—n-—
Given .2 _
3sinx COSX . k1 . T
Consider wﬁsmx— Cosx =2 ("’ S TS ) =2 (smx COs§ (E) — COsXsin (ED
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On simplification the above equation can be written as
. T . T . T
2 (5111::11:05 (E) — cosxsin (E)) = 2sin(x — E)
[Bainy — — Zqin(x — =
_,V3sinx — cosx = 2sin(x 6)

Now by substituting these values in given equation we get

™
J3sink—cosx 2sin(x—)
lim———— = lim

w0

= ‘{_': ) & '\‘_’_

Taking constant term 2 outside

. Esin{x—E] , sin{:-:—E]
lim——= = 2lim|—*
S x~2 s
lim sinx -1

Now as x—o0 x
Now by applying the limit we get
sin(x—
llll]l_ﬂ'ﬁ_ 21=2
= x5 s
-.,.35111\-.' COSX
lim————

T
= %77 s =2

sin2x + 3x
23 lim—
=0 2x + tan 3x

Solution:
li sin 2x+3x

Given 3._-1_1.% 2x+tan3x

Multiply and divide the numerator of given equation by 2x
li sin2x+3x .. 2x(sin2x)/2x +3x

1
= wp 2x+tan3x x—0 2x+3x(tan 3x)/3x

Now by splitting the limits we get

+11n13‘-:

lim 2x(sin 2x)/2x +3x 111112\-.' 11111[
:'x_.ﬂ. 2x+3x(tan3x)/3x 111~112w-.'+111*113*-:.1:|1n[l= ax]

Now as Yl_I}é [—] and | 11_1'13 [—] both will be 1

Substituting these in above equation and simplifying we get
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lim2xlim [
H—

X—=0

+1111131' lim 2x1+lim3x
_ X—o0

X—=0

. 2X+3X .
lim 2x+lim 3x.1i [‘ fm e lmae: — Moo =liml =1
X+ X, 10T =X 170 53 — X X —
_, lmee e ] I erimani  xd x-0

) sin 2x+3x
lim———
=y 2x+tan3dxz=]

sinx —sina
Lim ————

= i

Solution:
. S]l‘.l."( S]l‘.l.a
Given lim———
K—3 yX—ya

Now we have to rationalize the denominator by multiplying the dividing by its
rationalizing factor then we get

11 SINX—sina SINX—sina VXA

X—a VX—va X—a VE—A yE+HYa

On simplifying and splitting the denominator we get
sinx—sina Vi3

lim [ 2222 5 Y22 ] = 1im

w—a viE—ya VE+Hya w—a X—a

x+ta x—a
sinx — sina = ECDS( 5 )5111( > )

sinx—sina

lim (vVx+ va)
X—a

Now as
Substituting this in above equation we get

. sinx—sina ., fom = . 2 Ccs(x-zbﬂjl 5]'11(2{ 3) -
lim—— lim (vx++a) lim lim (vVx++a)
X—3a = ¥x—3

= x—a x—a X—a

X+a x—a o
lim 2o Jenl5) lim (VX ++a ) = 2V/alim —x—a—m( 2) lim cos (E)
—X—a X—a -, xa = m 5

. sinx
lim — =1
Mow as x—=o0 =

Applying the limits in above equation we get
sin(ﬁ)
2y/alim— = lim ms( ) =2va.l.cosa
= x—a X—a
sinx—sina

lim
T %—va =2+acosa

cntg -3
_7_5 ]m _
= cosecx— 2
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Solution:
cot®x—3
: L —
Given x—_—cosecx—I
A
We know that
cot’x = cosec’x— 1
By using this in given equation we get
. (cosec®x—1)-3 . coseciy—4
lim————=lim|—
y—s— COBECXK—Z s COSBCK—2
=" =R

Again using a’ — b?identity the above equation can be written as

lit coseczx—cl-_li (cosecx—2)(cosecx+2)

—y X cosec X—2 s cosec X—2
A ]

On simplification and applying the limits we get

lit {cosecx—2)(cosecx+2)

cosec x—2 - liIII]tECGSECX-I- 2)=2+2=4

K—— K——
= A P

. cot®x—3
lim—————=4
s COSEC X2

= A

26 1im‘5_‘“+m“

= 3
x—0 sin-Xx

Solution:
\ "5—-...'1+cc:sx
. lim =
Given x—p sin?x
Multiply and divide the given equation by vVZ—vi+cosx
Then we get
. [2—1+cosx . [2—1+cosx (24 1+cosx
lim X" = lim +—— X (L )
= w0 sin? x x—0 sin? x v 2+ 1+cosx
Now by splitting the limits we have

lim VZ—1+cosx 5 (-.,."E+-.,.' 1+cnsx) — lim 2—{1+cosx) lim ( 1 )
= .0 sin®x JZ+y1+cosx)  x—p sinZx w0 W2+ 1+cosx

Now Sin®x = 1 —cos?x = (1 — cosx) (1 + cosx)

Substituting this in above equation

) 2—(14cosx ) 1 ..
11111¥ lim =—lim

( ) {1-cosx)
= x—=0 sin®x x—0 \WZ+V1+cosx 2+4/2 =0 (1—cosx)(1+cosx)

Now by applying the limits we get
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(1—cosx)

1 1 1 1
—Ilim = —=lim——m™—=—
= 24/Zx 0 {(1—cosx){1+cosx) 242 w20 {1+cosx) 242

[

. -.,.'2—-\.'1+ccsx 1
lim —_— Y = —=
— sin? x 442

sin x — 2sin3x + sin5x

l
27. .55 x

Solution:
li sinx—2sin3x+sin3x

Given »oo x
Now by splitting the limits in above equation we get
Zsin3x

. Sinx—2sin3x+sin3x . 5inx . 3 .
lim lim — lim + lim
= x—=0 X x—=0 X x—=0 X x—0 X

Taking constant term outside the limits we get

sin3x

2 sin3x sin3 sinx 51113 sin5x

lim > — lin = +1lim - = lim™ — 2(3)lin + (5)lim
= x—0 X x’—vi_'ll X x—0 X x—0 X x’—vi_'ll 5x
lim == =1
Now as x—-o0 x
By substituting and applying the limits we get
1. DS]:’( _ 2(3) 51113‘{ + (5)11 sin3x — 1 _ ﬁ—'— 5 — ﬂ
x—r
11111 sink—2sin3x+sin5x
=x—=0 X =0

Differentiate each of the functions with respect to x in Exercises 29 to 42.

29 PN S

X

Solution:

el R S ]

let ¥ = n
wrx? 41

= F o X

Dividing by x we get
- b
LY =XTHXT XA+

Differentiating given equation with respect to x
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dy _

d
i o (X +x*+x+- )

On differentiation we get
d a2 1
:}d(x +x*+x+- ) X T+ 22X+ 11—

dy axt+2x®+xt1
= dx xZ

dy/dx = d/dx(x3 + x2 + x + (1/x))

On differentiation we get,

d/dx(x3+ x?+ x+ (1/x)) =3x>+ 2x + 1 - (1/x?)
Hence, the required answer is 3x? + 2x + 1 - (1/x?)

-
4

1
30, x+—
X
Solution:

3
1
et y = (x+3)
Now differentiating y with respect to x we get

d d 3
oot (er)

==dx dx X
Expanding the equation using (a + b)® formula then we get
d

1 3
(x ++3x+ )
T dx
Splitting the dlfferentlal we get

d d s1 d d /3
- S el B il
Cdx (x )+dx (XE) * dx (3x) + dx (x)

On differentiating we get
=3x*—3x*+3-3x2
3

3
=3x2—— +3-—
x? X

31.(3x+5) (1 +tanx)
Solution:

Given (3x + 5) (1 + tan x)
lety=(3x+5)(1+tanx)
Applying product rule of differentiation that is

Aoy
= dx (tF) =¥ dx+t' dx

-V = (3x+5)(1 + tanx)
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Y — (1+ tanx) = (3x+5) + (3x + 5) = (1 + tanx)
= dx dx dx

dy 2
s 3(1+ tanx) + (3x+ 5)sec“x

d I . ;
g d_i = 3xsec x+ 5 sec® x + 3 + 3 tan x (by using product rule)

Hence, the required answer is 3x sec®x+ Ssec?x+ 3tanx + 3

32. (secx—1) (secx +1)

Solution:

Given (sec x—1) (secx+ 1)

letV = (secx — 1)(secx+ 1)

The above equation can be written as

v =(secx— 1)(secx+ 1) =sec’x — 1 = tan’x
—y=tan’x

Now applying the chain rule we get

dy __d 2.4 4

= dx  d(tanx) (tan X) dx [:tElIIX)
dy _ 2

e 2tanxsec-x

33 3x+4
" 5% —T7x+9

Solution:

_ Ax+4
Given Y = 5x2_7xss

Applying quotient rule of differentiation that is

at_, dy
i(E ) = Vas e
= dx \y y?

Ax+4
=¥ = 5 7xes

Applying the rule
dy (5x2—7%+9) S (3x+4) — (3x+4) - (5x2 — 7% +9)

T ax (5x2— 7x+ 9 )2
dy 3(6x*—7x+9) —(3x+4)(10x—7)
T ax (5x2—7x+9)2

On differentiation we get
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3(6x* —7x+9)—(3x+4)(10x—-7)

(5x2—7x+9)2

On differentiation we get,

= (15x? - 21x + 27 - 30x>+ 21x - 40x + 28)/(5x? - 7x + 9)?

= (-15x? - 40x + 55)/(5x? - 7Tx + 9)?

= (55 - 40x - 15x2)/(5%x% - 7x + 9)?

Hence, the required answer is,

(55 - 40x - 15x?)/(5x? - Tx + 9)?

==

5
X’ —cosx
34, -7
sinx

Solution:

KE—CDSK

Given y= sinx

d/dx(x> - cos x)/sin x = [sin x . d/dx(x> - cos X) - (X° - cos x). d/dx(sin x)]/sin*x

By using quotient rule,
= [sin x (5x* + sin X) - (x° - cos x)(cos x)]/sin® x
= [5x*. sin X + sin? X - x> cos X + cos? X]/sin® x
= [5x* sin x - X’ ¢os X + (sin? x + cos? X)]/sin® x
= [5x*sin x - X’ cos x + 1]/sin” x

Hence, the required answer is [5x* sin x - X’ cos x + 1]/sin? x

36. (ax2 + cot x) (p + q cos x)

Solution:
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Given V = (axz + cotx)(p + qcosx)

Applying product rule of differentiation that

d dt  dy
= E(t}’) —}".—X‘l‘t.—x

= y = (ax® + cotx)(p + qcosx)
Now splitting the differentials,

dy d 2 2 d
= o (p+ qmsx)ﬁ (ax“+ cotx) + (ax“ + mtx)ﬁ (p + qcosx)

On differentiation we get

d
= d_i = (p + qcosx)(2ax — cosec’x) + (ax® + cotx)(—qgsinx )

d
= d_i = (p + qcosx)(2ax — cosec’x) — gsinx(ax® + cotx)

a+bsinx
37—
c+dcosx
Solution:
a+bsinx

Given y= c+dcosx
Applying division rule or quotient rule of differentiation that is

d st }’-% —L %
- E(?) - y2
a + bsinx
- Y= c + dcosx
dy (c+ dmsx)% (a+ bsinx) — (a+ bsim{)% (c + dcosx)
T ax (c+ dcosx )2

On differentiating we get

dy  (c+ dcosx)( bcosx) — (a + bsinx) (—dsinx)
T ax (c + dcosx )2
=[cbcosx+bdcos’?x+adsinx+bdsin? x]/(c +d cos x)?

=[cbcosx +adsinx+bd(cos®x + sin* x)J/(c + d cos x)°
=[c b cos x +adsinx + b d]/(c +d cos x)>

39. (2x-7)*(3x +5)°
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Solution:
Giveny = (2x—7)*(3x+ 5)°

Applying product rule of differentiation that is

d dt dy
= E(t}’) = FIE-I_LE
= y=(2x—7)*(3x+ 5)°
LW (3x+ 5)33(2:{— 7+ (2x — ?)Ei(3x+ 5)3
dx dx dx
On differentiating we get
d
- d—i — (2)(3x + 5)%2(2x — 7) + (3) (2x— 7)?3(3x+ 5)?
d
= d—i =4(3x+5)°(2x—7) +9(2x—7)? (3x+ 5)*
On simplification we get
d
- d—i — (2x—7) (3% + 5)2[4(3x + 5) + 9(2x — 7)]
dy

= —=(2x—7) (3x+5)%(30x — 43)

dx

40. x? sin x + cos2x

Solution:
Applying product rule of differentiation for given equation
That is
d dt dy
= E[t.y) = F'E + t'ﬁ
= v = X°sinx + cos2x
dy . d | 5 . d
= sumﬁ(x ) +x E(sum) + i (cos2x)

On differentiating we get

d

= d_i = sinx(2x) + x*cosx + (—sin2x)(2)
dy . 5 ,

= ax = 2x¥sinx + x°cosx — 2sin2x
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