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EXERCISE PAGE NO: 239
SHORT ANSWER TYPE:

Evaluate:
2

1. Iim
—3 xr—3

Solution:

%% —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
_ Ll_xg{x-l— 3)=6

2

imX— =6
= x—+3 x—3
o o4xt -1
2. lim '
A._,% 2x -1

Solution:
. 4x* —1
Given 1111} T — 1

!{—*E

The above equation can be written as

Using a — b? formula and expanding we get

. (2x —1)(2x+ 1)
= lim —
X 2x—1
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On simplifying and applying the limits we get

= lim(2x +1) = 2

X—=o

ax®-1

lim =2

1 2x—-1
= X7

5 5
6 im (2+x)? —(a+2)?
" x—a Xx—a

Solution:
=] 5

lim (2+x)z—(a+2)z
Given x—a x—a
3 3
2+x)zZ—(a+2)z
= lim
X—a X—4a

Now by adding and subtracting 2 to denominator for further simplification we

get

3 3
_ 2+x)z—-(a+2)z
Tk (x+2)- (a+2)

lim*
im
Now we have x—a x-a

n—1

= 1Na

5 5
i (2+x)z2—(a+2)2
=
voa (x+2)—(a+2)
By using the above formula we get

5 5
= E(a + 2)5_1
Simplifying and applying the limits we get

5 3
=—(a+2)z2
(a+2)
(2+x)3—(a+2)3 5 ;
X)2 —
= lim =—(a+2)2
x—a X—a 2
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4
7. lim—x J;
x—31 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

I X‘L—\.’E I X‘L—\."E \,,."Eﬂ'l
= lim——— =lim

x—1 1..&—1 x—+1 N'E—l \.."E‘Fl
On simplifying the above equation we get

. xx e+l .t et
lim—— x (" )— lim——~

— — -

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

Using a* — b* and a* — b? formula and expanding we get

Vil —1)+x(x®-1 WV =10+ 1) (k. —1) (2 4x4+1)

lim ) lim
x—=1 -1 x—=1 x—1

On simplification we get
lim Vxlx —1)(x+1)(x* +1)+x(x —1)(x"+x+1) lim (x—1)(VE e+ 1)(x%+1 )% (5% +x41))

x—1 x—1 x—1 x—1

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

X

. XY x
lim——=7
¥x—=1 yx—1

lim x4
8. 12 J3r-2-fx+2

Solution:

2
. 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%—4 x° —4 V3x—2+x+2
lim———=1lim- , ,

== w._-_.g-.,.Ex'—E W xX+2 w2y 3x—2—x+2 W 3R—24+4/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)

= =2 (3x—2)—(x+2) — 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
4

"{ —
lim—————=28
= w2 43x—2—x+2

' =2x+1

10. lim
=1 x7 —3x% +2

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

if lim— o) _ 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

d
lim GO Ty, 73010
x—vla{xa—gxz+2] x—1 3x°-6%

=
Now by applying the limit we get

?xf'—mx‘* 7-10 -3
lim = =—=1
= x—=1 3x%-6x 3-6 —3
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11 hm\(l+t —\jl—r

x—{) _1,'

Solution:

. V14T —y1—x7
Given 11111 =

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

f14+x3—y1—x2 .
"’T = lim

x—0

lim
= x—=0

V 1+x?—y1—x* v (1.," 1+x3+y 1—:-.'3)

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%)

lim YV
= x—0 x?

2"
14. Find *n’, if lm% =80 . ne N
I— l—
Solution:
n_,n
Given L”T% —, =80
]'.I. a]l
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

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

NCERT Exemplar Solutions For Class 11 Maths Chapter 13-

m BYJ U'S Limits and Derivatives

The Learning App

Solution:
gin® 2%

) lim
Glven x—o sin® 4x

Multiply and divide both numerator and denominator by 4x*/16 x* then we get

. sin®2x . (sin® 2x)/4x% 4x2
lim — = lim —
= x:psin®dx  y.p(sin®4x)/16x® 16x°

On simplifying

(sinzx)z
liné ﬁ i
X— -

4X

==

lim — =1
Mow as x—o0 =

(sinm{)z
lim |22l | x 2 =2
x—0 (%) 16 16

=
gin® 2x 4

lim——=—
y—0sin- 4x 16

=Y

1-cos2x

17. lim 5

x—{l X

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————
x—=0 X

The above equation can be written as
1—(1-2sin%x) 2sin®x

lim————— = lim
== w0 ®2 x—0 XK=

By applying the limits we get

lim

= x-p X

Zsin®x gin® x

im——=2lim——=2
=} x—rﬂ X x—rﬂ X

. l-cosiZx

lim———=2

x—0 X
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18 lim Esmx—asmlr

x—{) X

Solution:
lim 2sink—sin2x
Given x—o x2
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
. 2sinx—2sinxcosx . 2sinx(1-— cosx)
lim = lim————————

= x—0 x? w—0 x?
Now we have cos x=1-2sin? (x/2)
Using this identity above equation can be written as

. . oK
2sinx({1— cosx) li 2sinx(1—(1-2 SJHZ(E)J

lim—————— = lim
= x—0 xE. K—=0 ](3
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
s:nz(—)
z

. . X
dginx smz(—)
= 1 =

2

im sinx lim
x—=0 X x—0 (E)
2

lim

w—0 x?

The above equation becomes

. n2(X - n ()]
lim 22 Jim — E.ZJ = lim == [lim S]I;(zj]
¥—0 X x—=0 {E x=0 X |x=0 (E)

lim — =1
NOw as x—0 x

By applying the limit we get

Bl

sinx sln |-

lim [lim o ] =11?=1
= w—=0 X w—0 (E)

. 2sinx—sin2x
lim————=1

= x—0 x?

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

lim————
Given 1{—.01 COSNX

Here cos mx can be written as

1l—cosmx

_1_ ;2 X
:}msmx—l 2 sin .

And similarly

1 . 7 DX
:}msm;—l 2 sin .

Using these two identities in given equation we get

0SS ImMX
lim—— =

= x—=0 1l—cosnx w—0

On simplification we get

)

L OB [z )|

= 11111—&% = 11111—&

w—( 2 sm2 x—0 sin®— -
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Again by using trigonometric identity the above equation can be written as

(E)z-siﬂﬂl
z
11111—&’:{
x—0 sin® - x=0 7| gjpzR¥
| \=

Taking common and simplifying we get

(E)z Sll'.l.z? lim Slllzj
E [E} m2 X0 [E}
111]& i nx = E : nx
X— b4 in2—= 2oLt
@ [=F Jim|—
= I '[E] I '[E}
lim & =1
MNow as x—o0 x
lim |2
o X0 [%} 24 mZ
n? e n®1 n?
}{i_r}r& ny2
= | 2

By applying the limits we get

. l-cosmx m°
lim———=—
== yx—0 1l—-cosnx n
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ﬁl — cosbx

20. lim
:—-'i 3 E—I

Solution:

iy YAoCos6x
Given x—- VZ(5)
Now by using the formula
cos6x = 1 — 2sin? 3x
Then the above equation becomes,

. y1l-coséx . 4/1—(1-2sinZ 3x)
lim—— = lip*——=
. ""2(?_3) X—— ""2(?_3)

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

. /1—(1-2sinZ 3x) . +/2]sin3x]
lim——= =lim|—=—
— ¥o ""2(?_3‘) X—— ""2(?_3)

Now we have

sin3x = sin(m— 3x) = sin3 G— x)

— . ™
lir .¥-'2_|5]ngx| — i s:nE(E—x
. 2 R Y L

On simplifying we get

sinE{E—x:I EsinE{E—x

. z T 3 )_ . sin(m-3x)
I Ly T R CE S
lim =2 =1

Now as x—o0 x
By substituting the limit we get

3“”& =31=3

= K—*;

sin(m—3x)

(m—3x)

1-cos6X
lir .‘I,_T =3
3{—.1% '\"2(__3{)

= a

. SInX—cCosXx
21. im ————
T

I—3— Xr——

¢ 4
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Solution:

Sll].'( COSX
Given lim——m—

‘{—"I 4
We have
. sinx COSX . i . i
SinX — cosx = ‘E(_ﬁ - ) = u@(smxccrs (E) — cosxsin (;))
W W

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

On simplification we get

=

. . e
_,SInx — cosx = V2sin(x — ;)

Now substituting these values in given equation we get

= . T

.  sinx—cosx v 2sin(x—)

lim|——— =li;|——=*
— X=X x=— ¥

li ury?sm{'( \!—1 sm{ﬂc

= ‘{_'I

lim
Mow as x—o0 x

And by su bstltuting the limits we get

\/_lmgtmf{‘{ =2.1=42

X——

1111&-5“11{ COSX \E

22. lim
T 1
6 A 3
Solution:

Y [3sinx—cosx

Given 11_1.1& —

V3sinx cosx ) m ) m
Consider +3 smx— Cosx =2 — = 2|sinxcos|— ] — cosxsin|—
2 2 [ (5]
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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 ESJH{K——
1111&.—1T_ = li1 Tﬂrﬁ—ﬁ—
e
&

K—— ! K——
= P e P

Taking constant term 2 outside

. Esin{x—E] , sin{:-:—E]
lim——= = 2li|——==
—xr s x=2 %
sinx

lim - =1
Now as x—o0 x

Now by applying the limit we get

sin(x—
llll]l_ﬂ'ﬁ_ 21=2
- x=- %
-...Esm‘-.' COSX
lim————

T
= %77 s =2

23, fim sin2x + 3x
=0 2x + tan 3x

Solution:
li sin 2x+3x

H m-———--
Given x—0 2Xx+tan3x

Multiply and divide the numerator of given equation by 2x

. SinZx+3x . 2x(sin2x)/2x +3x
lim——— =lim
= wp 2x+tan3x x—0 2x+3x(tan 3x)/3x

Now by splitting the limits we get

+11m3‘-:

li 2x(sin 2x)/2x +3x hmzu llm[

a
.0 2x+3x(tan3x)/3x 11m21-:+11n'13%:.1:|m ax]
:‘_x ] ( W wan e 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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1]_I>n2‘cl]£n|: +11m31' 1i_I>nEx.1+1i_I>n3x . T+ u .
i et T 25 [‘ = fmoelimael — Amo o =liml=1
_, lm e )  Jmaeefman ~ 200 2x0x 00

. sin 2x+3x
lim———
=y 2x+tan3dxz=]

sinx —sina

MEY Gy

Solution:
. sm‘-.' S]IIE.
Given lim———
K—3 '\IY "\la

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

ginx—sina . ginkx—sina 4 x+Ja
lIim———=1lim[——= —=
Xx—a vXE—vVa X—a YyxE—ya YxX+Hya

On simplifying and splitting the denominator we get
sinx—sina Ve+y/a

a .
lim [ —— ] =lim
X—a Vx—y/a VE+HYA Xx—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 .. o = . zccs(xTﬂ] sin(%) : f~ =
lim— LIE;. (Vx+va)_ LI_I}; lim (yx++a)

— x—a X—a

- x—a
x4ay |, /x-a x-a
. 2cos|l—|sinf—| ginf —| | x+a
lim {5 )sn(5) lim (Vx++va) = 21,,*'511111—2(—32—) lim cos (—)
—X—a x—a x—a x—a n x—a 2
sinx
lim — =1

Now as x—o0 x
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

25 lm
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Solution:
. cot*x—3

. lim——
Given x_.lrcosecx—2
We know that
cot?x = cosec®x— 1
By using this in given equation we get

IIII}W—Y_J'H = lir cosectx—4

y—s— COBECXK—Z s COSBCK—2
= A A

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 - lilm(CGSECX-I- 2)=2+2=4

K—— K——
= A P

26 Iimﬁ_”Hm”

Y

x—0 sin” x

Solution:
. -.,."5—-...'1+cc:sx
Given LI_I.% sin? x
Multiply and divide the given equation by vVZ—vi+cosx
Then we get

. yZ—1+cosx . yZ—1+cosx VZ+y1+cosx
Iim——— =lim—— X\ =—F—
= x—=0 5in-x x—0 5N~ x y 2+ 1+cosx

Now by splitting the limits we have

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

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

Substituting this in above equation

2—({1l+4+cosx . 1 ..
2-(14cosx) lim =—lim

( ) {1-cosx)
= xp sin®x x—0 WWZ+y1+cosx 2+4/2 =0 (1—cosx)(1+cosx)

Now by applying the limits we get
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1 (1—cosx) 1 1 1 1
—Ilim = —lim———=—.-
= 24/Zx 0 {(1—cosx){1+cosx) 242 w20 {1+cosx) 242 2
\ -.,.'2—-.,.'1+ccsx 1
lim —_— ==
- sin® x 4/ 2

sin x — 2sin3x + sin5x

lim
27. lim .
Solution:
lim sinx—2sin3x+sin3x
Given x_g x

Now by splitting the limits in above equation we get

. Sinx—2sin3x+sindx ., sinx . Zsin3x . sinsx
1 = lim — lim + lim
= x—0 X =0 X x—0 X x—=0 X
Taking constant term outside the limits we get
lim > — lim SR L g L 2(3) i (5)1lim SIS
x—=0 X x—0 X x—0 X x—0 X x—0 5Xx
lim &= =1
Mow as x—o0  x
By substituting and applying the limits we get
_ lim sox _ 2(3)lir ) Sn3x (5)lim Y 1—6+5=0

\ sinx—2sin3x+sin5x
lim

=x—=0 X =0
Differentiate each of the functions with respect to x in Exercises 29 to 42.

79 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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;‘-dw . (X +x*+x+- )

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

E i axt2xex®
= dx %2
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

30. JC+l
X

Solution:

1 3
let ¥ = (X + ;)
Now differentiating y with respect to x we get
ay_ 4 zf
=»dx  dx X+ X

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

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)

1 3
(x +— +3x+ )

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
:}i (ty) = y.% + t.g

-V = (3x+5)(1 + tanx)
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&y _ 4 4
o3, = (1+tanx)—(3x+5) + (3x+ 5) (1 + tanx)

dy _ 2
s 3(1+ tanx) + (3x+ 5)sec“x

d

=}d_i= 3x sec? 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
3 3t (tan-x). = (tanx)
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
dr _dw
4 (E ) Ve
= dx \y y?
3x+4

SxZ—Tx+4

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

= — =

dx (5x2—T7x+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 - 15x2)/(5x2 - 7x + 9)?

==

5
X’ —cosx
34, -7
sinx

Solution:

XE—CDSK

Given¥ T “ainx
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° cos 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 d
> —(ty) =y + t.—z
= y = (ax® + cotx)(p + qcosx)
Now splitting the differentials,
dy d 5 5 d
= (p+ qmsx)ﬁ (ax“+ cotx) + (ax“ + cc}tx)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)

37 a+bsinx

c+dcosx

Solution:
i a+bsinx
Given y= c+decosx

Applying division rule or quotient rule of differentiation that is

d st F-%—t-%
- £(§)= y2
a + bsinx
= }’=c+dmsx

dy (c+ dmsx)% (a+ bsinx) — (a + bsim{)% (c + dcosx)
T ax (c+ dcosx )2
On differentiating we get

dy (c + dcosx)( becosx) — (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)]/(c + d cos x)?
=[cbcosx +adsinx+bd]/(c+dcos x)*

39. (2x-7)*(3x +5)°

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

NCERT Exemplar Solutions For Class 11 Maths Chapter 13-

m BYJ U'S Limits and Derivatives

The Learning App

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)?

= dy =(3x+ 5)33(2:{— 72+ (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
dy

= = (2x—7) (3x+5)?[4(3x+ 5) +9(2x — 7)]
dy 2
= = (2x—7) (3x+5)°(30x — 43)

40. x? sin x + cos2x

Solution:
Applying product rule of differentiation for given equation
That is

d dt  dy
= E(t}’) :F-E_FLE
= v = X°sinx + cos2x

dy ~d Ly . +d o
= dx—sumdx(x) X dx(smx) dx(ms )

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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