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Ex 9.1

Question 1.

Find the derivatives of the following w.r.t. x by using the method of the first principle.
(a) x2+3x -1

Solution:

Let f(x) = x* + 3x — 1

Sof(x+h)=(x+h)?2+3(x+h)—1

=x?+2xh +h?+3x + 3h -1

By first principle, we get
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. f(x+h]3 £(x)

. [x +2xh+h* +3x43h-1] - [x*+ 3x - 1]

h—+0 h

_ 2xh+h*+3h
= lim———

h=s0

— i 2(2x +h+3)
h—

lim (Zx+h+3} [ h—=0,.  h#0]

h—+ 0

=2x+3

(b) sin(3x)

Solution:

Let f(x) = sin 3x

f(x + h) =sin3(x + h) = sin(3x + 3h)

By first principle, we get
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f(.t+h) f(x)

f'(x)=
= fim 3|n(3x+3]1) — sin 3x
=0 h
[31+3h+3x) : (3x+3h—3.t]
200& - i
= lim 2
h—+0 h

[ sinc-sinn-zm[C';D)sin{‘:;n)]

sm{ah]
= lim {2cos ['5"‘ +3") Z
h=s0 2 h

. 3h

5 | sin—
= lim { 2cos [6""'3" 2 |, (3
h—+0 2 y. E_Il 2/
2
3_11"
2% 3 fimoost®3M),. T
2 b I co 2 |-.-m 3h
2
_ 6x+0 .y Sinp® _
_3005( ]{l) ...[.n*nw-l}
=3 cos 3x
(c) e2X+1
Solution:
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Let f(x)=e>""
f(x+h)=e "M
= et 2+
By first principle, we get
£'(x) = lim f{.t+h) f(x)
h
_ ez:+;'|1+|_ i
B —
= llm EZ:-FI [EZﬁ - l
h—i h
2h
5 I R - -1
=g (Pﬂ o1 ] x 2
2641 (1) [ lim &1 =1]
x=+0 px
=2 "!
(d) 3*
Solution:
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Let f(x)=3"
f(x+h)=3"*"
By first principle, we get

£/ () = tim SR 21

e [3"-1
el

=¥iog3 | vlim Tl =ogal

@0y

(e) log(2x + 5)

Solution:

Let f(x) = log(2x + 5)

. f(x + h) = log[2(x + h) + 5] = log (2x + 2h + 5)

By first principle, we get
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~ 2h b
+h)-f = lim log |1+
f"(x)=limf(x h) () h-sD E[ 2;+5)
=) h . ,
log (2x+2h +5) - 2x+ 5 245 Jar+s
= fim Jo&( )~ log (2x +5) =I|mlug[[ Zh]h ’
h—0 h h =0 2x +5
_ a1 2x+2h+5 2 :
= h lng[ 2x +5 ] =log e " [ﬂ(l +pur}p7=e]
. [g,t+5_+zh]
ol Bl T 2 48 2x+5 loge
1 2h 2
- — = v loge=1]
Eﬂhm[HhﬁJ 25 +5 [ loge=1]
(f) tan(2x + 3)
Solution:

Let f(x) = tan(2x + 3)
. f(x + h) =tan[2(x + h) + 3] = tan(2x + 2h + 3)

By first principle, we get
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£ (x) = fim T t;l— fx)

. tan(2x+2h+3) - tan(2x+3)
h—0 h

sin(2x + 2h +3)  sin(2x+3)
- b cos(2x +2h +3) cos(2x+3)

b+l h

hill

_i sin(2x +2h+3).cos(2x +3)—sin(2x+3). cos(2x+2h +3)
= h cos(2x+3) cos(2x + 2h +3)
sin[(2x + 2h +3) - (2x+3)]

n-+0 h cos(2x+3) cos(2x+2h+3)

= Pﬂ[(smh%] cos(2x+3) n:)s(lt+2h+3}

2 . sin Eh] . 1
—— lim lim
cos(2x +3) m[ 2h h*"[cus{h+2h+3)}

S (1)( - J...I:*:limsmpﬂ=lj|
cos(2x +3) cos(2x +3) i+ ph

=2 sec” (2x + 3)

(g) sec(5x — 2)
Solution:

Let f(x) = sec(5x — 2)

f(x + h) = sec[5(x + h) — 2] = sec(5x + 5h — 2)

By first principle, we get

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/

€IndCareer

fx+h)-f(x)
h
o sec(5x+5h —2) - sec(5x — 2)
h=+0) h
1 _ 1
. | cos{(5x+5h-2) cos(5x-2
- yim | S5 2)_eos(5x-2)

£9) = fim

- pim | COS(5% —2) — cos(Sx +5h - 2)]
%8| h cos(5x—2) cos(5x +5h - 2)
) [5:—2+51+5h-2] : [5x+5h-2-5x+2)'
2sin sin -

=lim 2 2
h=>0 h cos(5x -2) cos(5x + 5h - 2)

[ cos C—mD=2&h[C;D]sin(D;C]

2 sin(s.t -2 +&) Siﬂil!-
1 2 2

" cos(5x—2) "1 h cos(5x +5h - 2)

sin[Sx -2 +E] sin(&)
_ 5 I 2 2
= im

cos (5x =2) >0 cos(5x+5h-2)  Sh

2
lim sin(ix -2 +%J

5 h=ad

cos (5x-2) | lim cos(Sx +5h - 2) ns0  Sh

2
_ 5 sin(5x -2 ) .y sinp®
cos (5x—2)  cos(5x—2) M ”'['H po _l]

I

5 sec (5x — 2) tan (5x — 2)

(h) xVx
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Solution:

Let f(x) =xx = £

fx +h) = (r+h)?

By first principle, we get
~lim f(x+h)-1f(x)

h-30 h

f'(x)

32 32
. (x+h —-x
=lim ( )
h—0

; [{Hh}’” - x”’J[{.r+ h)*? +.v’”]

=lim

h-s0 h[{.t + ]:l]s’1 + xm.-F

= lim {x+h]l’—x’

bt h[(x+h :!rz+x3rz]

= lim 2+3xh+3xh +h -
h—0 h[{x+h 2 +x”2]

_ h(3x*+3xh+1h?)

im

B0 h[(x+h)" 407 |

. 3x*+3xh+h?
= lim 5 -l h—0, h=0]
20 (x+h) " +x

lim(3x" +3xh + h?)

3z

lim(x+h)" +limx
h—0 . k—0

3 +3xx 0+ 0" _ 3%
[x+u}3.l'1+x}|.-] zx,’ﬂz

1
..:5=%J;

b |

Question 2.

Find the derivatives of the following w.r.t. x. at the points indicated against them by using
the method of the first principle.
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(i) 2x+5-———= Vatx=2

Solution:

Let f(x)=2x +5

f(2)= J2(2)+5 = V9 =3 and
f(2+h)= J22+h)+5 =2h+9
By first principle, we get

£(a) = f{a+ h: f(a)

f(2+ h}—f(Z}

J2h+ -3
1,’1h+ -3 ,||'2h+9+3

'H h ;}zmg +3

2h+9-9
1m
h=0 h(,2h + 9 +3)

2h
(Jm + 3)

=lim———— ...["h>0,h#0]

f'(2) = tim

l-+

= lim
h—rl}h

(ii) tan x at x = w4

Solution:
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Let f(x)=tanx

(5 3t 1) )

By first principle, we get

f,(a);m fla+ hh?— f(a)

N [-:—) . f[gfhl— t“[ﬂ

-
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sin (EH:[J -c:os[£+h]
o 4 4
= lim

h—l T
h —+h
Cﬂ-ﬁ[4+ )

. W n . T , T
[[aln4_mﬁh+mﬁ4smh) [mszmsh smEsth

=lim
" hm[Lh]
4
: cos h + L sin h - I cosh+—sinh
=hm£ E I‘; V2
h hms[E+hJ
4
2 .
——sin h
“lim 2o
hcus[ﬁ+hj
4
_ 2 Hm[sinh] | 1
Eh-—-ﬁﬂ h

1

- 23(—

(&

(iii) 2> at x = 2

=2

Solution:
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Let flx)=2"""

f2)=2%""=2"and

ﬂ2 + h}= 23(2 +h}+ 1 = 23h+7

By first principle, we get

£'(a) = lim f(a+h)-f(a)
h— h

£~ tim £(2+ 113 -£(2)

2]I1+T _2?

o
=9 Iim(z 1}(3
h— 3h

| a™ -1
= 2" (log 2) x 3 [ ]m{ )zlﬂga:|
x=+l p:
=384 log 2

(iv) log(2x + 1) at x = 2
Solution:

Let f(x) = log(2x + 1)

. f(2) = log [2(2) + 1] = log 5 and

f(2 + h) = log [2(2 + h) + 1] = log(2h + 5)

By first principle, we get
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o f(a+h)-f(a)

f'(a)= 1l
(@ = lig ———
£1(2) = lim f(2+h)-£(2)
h=+0 h
Jim 18 (2h +5)-log5
h—#l h
2h+5 2h
Ing[ : ] lng(l+—5r}
-Ilm—= lim ————x
h—0 h—D h
lug( J
T TS
5 2
2h
log| 1+ —
_ 2. 5) _ 2
—;;ml—lﬁ =3
5
[ hmmgl-"px}-l}
xpll In-
=2
5

(v)e**atx=2

Solution:
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Let f(x) = e~ *
f(2) =@ 4=¢?and
f2+h)y=C M-t=gh*?

By first principle, we get
£'(a) = lim f(a+h)-f(a)

h—s0 h

f(2+h)-f(2)

£'(2) = lim

bl

3h+2 _ 2

.. € e
= lim
h—@ h
. el _ gl
= I!m————
h—0 h

e’{e“ - I)

= lim
h=+0

. ih
a2 e =1
e 11_1*1[1' [ I ] x 3

=36 (1) ...{-.—m":‘ﬂ}

= 3¢?

(vi) cos x at x = 514

Solution:
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Let f(x) =cos x
Smy _ S5m
t [?J = cos ()
and f (5—ﬂ+h] = C08 (j—“’+hJ
4 4

By first principle, we get
£'(a) = .l.iﬂf(a +h)~f(a)

m
h—0 h
s
cus[—+h] - ?]
= A
e h
!
107 +h h
— 2sin| 4 sin (—J
2 2
= lim .
h-»0 h

[ cos C-cosD=- Zsin(c

(2]
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— 2 sin [EE +EJsinh
lim 4 2 2

h—0 h

. h sin —
=_2 lim sin(—+-~]-lim 2
h—+D 4 2/ b0 Exz

I

. h

sin —

=-—2 lim sin (5—“ +h][1)]m1 2
b 4 22 b0 E

2
= — 2 sin [%m +l}]-%(l]

=0 PH

=—sin —
4

. 9
=-—sin | n+—
=3

...[* sin (1t + 0) = — sin 0]

Question 3.

Show that the function f is not differentiable at x = -3,
where f(x) =x?+ 2 for x < -3

=2-3xforx2-3

Solution:
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f{x}=x2+_2 fcrxﬂil—S
=2-3x forx=z-3

Lf'(-3)= lim L3+ R)-(23)

hs” h

. [(-3+0)" +2]-[2-3(-3)]

(N h

. 9—-6h+h*+2-11
lim
h™ h
!_
limh 6h
h=l"
mh[h—ﬁ)
h=+l"

lim (h—6) ...[x* h— 0, h#0]

b=l
-—6
RE-3)= im f(—3+hh)—f(— 3)

[2-3(-3+h)]-[2-3(-3)]
h

(11-3h)-11
h-s0* h
lim —— 3h
ot h

= lim (-3) ..[*"h—>0,h#0]

b0t

=_3

= lim
h=-s0*

S LF(-3) #Rf(-3)
.". fis not differentiable at x = -3.
Question 4.

Show that f(x) = x? is continuous and differentiable at x = 0.
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Solution:

Continuity at x =0:
i £(6) = g = (07 =0
Also, f(x) = x*
f(0) = (0)’ =0
lim £(x) = £(0)
f{x) 1s continuous at x = 0.

Differentiability at x = 0:
f(a+h)-f(a)

@ = i

£10) = tim £0+1) = (0)

h—i h

= lim h [ h—=0,h#0]

f'(0) exists.

f{x) is differentiable at x = 0.
Question 5.
Discuss the continuity and differentiability of
(i) f(x) =x |x]atx =0

Solution:
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f(x)=xx]
f(x)=x(-x),x<0
=x(x), x=0

Continuity at x = 0:
lim f(x)=lim(-x")=0

x=0" =l

i = lim (x*)=0
A 1= i (<)
f(0)=0

lim f(x)= lim f(x)= f{0)
r=sli” x=si*

f (x) is continuous at x = 0.

Differentiability at x = 0:
f(0+h)-£(0)

Lf'(0)= I‘lil':;l_ L
.. =h*-0
= lim

h—0"

= lim (-h) ..[h—>0,h#0]

b0~

0

RF(@)= lim {ON-10)
2

= lim h™ -0

b0t h

= lim () ..[*h->0,h#0]

= U
L £(0)=R £(0)
f (x) is differentiable at x = 0.

(ii) f(x) = (2x + 3) |2x + 3| at x = -32

Solution:
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f(x)=(2x+3)|2x+3|
f()=—@2x+3), x< —%

=2x+3)0, x> -%

Continuity at x = —% :

lim_ f(x.) = lim ~(2x+ 3)’

J’—P—T H"T
. 2
= -(Exiﬁ’f}

2
=0
lim f(x)= lim_ (2x+3)
N e
¥ 5 ¥ =5

2
[2x—3+3) =0

(362
(-3
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(3
; = lim f(x) =f[->
Jim_fx) = tim, £(x) [ 2)
2 2
f(x) is continuous at x =—-§,
Differentiability at x =— % :
NIEREE
LPLTJ-Hm 2 2
s h
3 2
—[2[--+h]+3] -0
- fm 2
h—s0™ h

) [4H=}
h—0" h

=—1im 4h .. [vh—=>0h#0]

h—0"

=0
) 3
Rf-(- _J = lim
2 hs0* h
3 z
[2(— —+]1]+ 3] -0
= lim 2
h=0* - h
. 4h?
= lim —
h-+0*
= lim 4h ..[-h—>0, - h#0]
b—=s0*
=0

ol 3-we

f is differentiable at x = -—% )
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Question 6.
Discuss the continuity and differentiability of f(x) at x = 2.
f(x) = [x] if x € [0, 4). [where [] is a greatest integer (floor) function]
Solution:
Explanation:
x € [0, 4)
S.0sx<4
We will plot graph for0 <x <4

not for x < 0 and upto x = 4 making on X-axis.

Y
3 T—@
2 —@
IT—@

— e o X
0 2 3 4

f(x) = [x]

.". Greatest integer function is discontinuous at all integer values of x and hence not
differentiable at all integers.

.". fis not continuous at x = 2.
fx)=1,x<2

=2,x22

X € neighbourhood of x = 2.

S.LHL=1RHL =2
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.. fis not continuous at x = 2.

.. fis not differentiable at x = 2.

Question 7.

Test the continuity and differentiability of
f(x)=3x+2ifx>2
=12-x’ifx<2atx=2.

Solution:
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f(x)=3x+2, x>2

=12-x, x<2
Continuity at x =2:
lim £ (x) = lim (12— A)=12-(2¢ =8

=1

lim f(x)= im}‘ (3x+2)=3(2)+2=8

f(2Q)=12-(2=12-4=8
lim f(x)= hm f(x)=£(2)

=1

. f{x) is continuous at x = 2.
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. Differentiability at x = 2:

Lf(2) = tim L2 =F()
_ hs™ h
2
= lim 12—{2+h) -8
hs 0™ h
. 12—(4+4h+h*)-8
= lim
. hes0” h
(4 +0?)
= lim - ~—=
. h==0" )
=—lim (4+h)  ..[vh->0h#0]
h=s0"
=—4
RE'Q2)= lim f(2+h)-1(2)
h=+0" h
_ Hm3{2+h]+2—8
h-st* h
h—0" h
= lim {3} I A h—'iﬂ,haf:ﬂ']
h—o"
=3
Lf'(2) #Rf'(2)

f is not differentiable at x = 2,

Question 8.

If f(x) = sin x — cos x if x < 12

=2x-m+1ifx>1m2

Test the continuity and differentiability of f at x = 2.

Solution:
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f(x) = sin x — cos x, xs%
=2x-m+1, ,x:*g

Continuity at x = % :

lim f(x)= lim (sin x—cos x)

u L]
== b=
2 ¥

T n
=sIn — —COS—
2 2

=1-0 =1
lim f(x)= lim (2x-n+1)
i x—r%
]
Y . P
(%)=
=]

f[%) = sin %*cos % =1-0=1

lim f(x) = rl_i’n;*fl:x] = f(%]

f{x) is continuous at x = 3

Differentiability at x = z.

L
(i)

ufsr)

c'osh+smh—l

= lim
h=+0"

Il

lim
h=+0" h
. (sinh 1-cos h)
lim -
h=07 4 h h

I

= lim - =
ns0-| h h
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R-f,(::J i f[g"hj'f@

h—sot h
[2(E+h)— —m+1} 4
o 2
= lm
hs 0 h

Il
=
<5
e
I
-.:r|=,..
L

Lf*@] ;eRf’(g}

f{x) is not differentiable at x =

A

Question 9.

Examine the function

f(x) = x? cos(1x), for x # 0

=0,forx=0

for continuity and differentiability at x = 0.

Solution:
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fx) = x* cos [i] | ,x#0

=0 ,x=0
Continuity at x=0:

lim f{x) = hnixzoos—]-
=+ X

x=

=0 [-1<cos L <1]
X

f(0)=0
lim fx) =1 (0)
f{x) is continuous at x = 0.

Differentiability atx=0:
f(0 +h) - £(0)
h

h? cos[%] -0

)= jin

lim
h— 0

= .!'_’,'}. h cus%
[ h=0,h#0]
=0
f' (0) exists.
f(x) is differentiable at x = (.
Ex 9.2

() Differentiate the following w.r.t. x
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Question 1.

4
y=x3 + e’ —sinzx
Solution:

4
y=x'+e" -sinx

Differentiating w.r.t. x, we get
dy _ d[ S )
—=—/|x'+e" —sinx

Question 2.

y =% + tan x - x3

Solution:
y= Jx +tanx—x°
Differentiating w.r.t. x, we get
dy
dx

d d d - d
2 -E(JI)+ —(tanx) - ()

= i(w@ +tan x — x°)

dx
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=E§,+m=x—3f
X

Question 3.
y = log x - cosecx + BT —

=]
M|u|m

Solution:

| w

= log x — cosec x + 5" —

bt | e

P4

Differentiating w.r.t. x, we get

dy x

—_— + - =
(lngx cosecx + 5 x! )

dy _ d d d

— T — — — 4+ — 5
(logx) (cosecx) (5 )

_3
. %[x J

= i —(—cosecx cotx)+ 5" log 5

=1 _ (- cosecxcotx)+ 5 log 5
X
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]
o4

9

=1 cosec xcotx + 5" log 5 +

5
* 3

2x

Question 4.
7 4 =
y=x3 + 5z7 — —

@ s

T
Solution:
7 4
y=x45x = i!
IS

Differentiating w.r.t. x, we get

h'
o _afi 45
A dx :
X
? +) 2
t- 8ot o4
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'l-ll-h-

+axT+ 267

i
d | =3t | -
leh
...|_
Hm_l_h
+
S

Question 5.
y:?"+x?—% XX —log x + 77
Solution:

¥y =T +x - %xd‘;— lﬂgx"i‘",??

Differentiating Ww.I.t. x, we get

dy _
dx  dr

Bt (1) )2 ) o)

d .7
+E;(?}

4 7 +y __I.J‘ logx+7)

3
=T log 7+ Tx* - %x—xi_ Lo
=7I|Dg?+?x6— P p—

=T log 7+ 7x°— Jx — -

x
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Question 6.
y=3cotx—-5e*+3logx-—

H
.r...|u|“3-

Solution:

¥=3cotx - 5¢" + 3105::—}3-
. 3

Differmtiating w.L.L x, we get

::i e —(3cotx — 5¢* + 31051——}

x4

Y —39 (cotx) - 5(e") +3-2(loga)

de dx
3
- 41({?]
dx

= 3(- cosec’ x) — 5¢* + 3[1J —4[— %x'%']J

=7
= 3 cosec?x - Se*+> + 3x ¢
X

=-3msec2x—5e‘+£ + -3—?
X

x4

() Diffrentiate the fFollowing w.r.k. x
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Question 1.

y=x>tanx

Solution:

y=xtanx

Differentiating w.r.t. x, we get

dy _ d

- x’——tan.t + tanx ix’
dx dx

=x"sec’ x + tanx(Sx"}
=x*(x sec’ x + Stan x)

Question 2.
y = x> log x
Solution:
y=x log x
Differentiating w.r.t. x, we get

dy  d 3
= —(x" log x
dx( g x)

dx
%= x’[i]ugx] + log x [— x’]
= [lJ + log x (3%%)
X
=x"+3x" log x
=.rz(1 + 3 log x)
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Question 3.

y = (%2 + 2)% sin x

Solution:
y=0G"+2)sinx
Differentiating w.r.t. x, we get

‘-;;h %[{x“ +2)sin x]
% = {Iz + 2)2 %sinx + sin x [%(xz + 2]2:|

= Jur’+2]1 cosx + sinx%(x' +4x + 4}

x*+ 2)2 cosx+ sinx(#x’ ¥ Bx)

(
(
(xi +2)z cosx + sin x. {4x)(.r2+ 2]
[x’ + 2}[(;’ +2) cosx+4x sinx]

I

Question 4.
y=e”log x
Solution:
y=¢logx
Differentiating w.r.t. x, we get

Y. i{e‘ log x)

ele &

d d
=e¢ —logx+1 —e’
5, 08 ogx{der
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= ¢‘[l] + log x (€)
x

_ x(] ]

=¢ | —+logx
x

Question 5.

3
y=xze’logx
Solution:

y= x% (e‘ logx)

Differentiating w.r.t. x, we get
dy

Y oo (erons)|
P 3L loga)+ (e 1ugx):x[x§)
-5 lugx+lugxie} (ﬂngx)(%ﬁ"]
—x;[e +logx e )}(g lngx)[%x%)
= +Iugx) e:lngx)[%x;)
=x=e"|: +lug.r +(logx}[ )]
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= J;e’[ 1+xlogx +%lug.t}
Question 6.
y =log e’ log z*
Solution:
y= loge* logx’
=x'(loge) 3 (logx) ...["log m" =n log m]
=3x" logx [ loge=1]
Diﬂ'erentiat:ing w.r.t. x, we get
dy _
3x’ 1
i dr( 0g x)
%=3[RE lng.t+lngx[-£:—.:r’] J
= 3|i.\:3 [1]+lug :c[3x’l )}
X

= 3[,1:’ +log x(3x1 )J
= 3x*(1+3logx)

(1) Diffrentiate the Following w.r.t. x
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Question 1.
y = x%x + x* log x
Solution:

y=x'Jr +x'logx
Differentiating w.L.t. x, we get

(x’J_ +x*log x)

() dten
. [x‘%mgxfmg {2+) |
Ao (st

x? + x* (14 4logx)

gle gle
1
&Im &|e

bt | 5

Il
b3 | L
=

Question 2.

y =e* secx—x3 log x
Solution:

5
y=¢"secx— x* logx

Differentiating w.r.t. x, we get
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Differentiating w.r.t. x, we get
k]
% = —:;[e‘secx— x? ll.‘rgx]

5
% = %{e' sec x) - i[xi ]ugx]

= [¢Ger i)
SRS

= [¢" sec x tan x + sec x (e)]
— {_j [l)nog x[ix;-'”
x 3

ry -2
=¢ secx(tanx + 1) - |:.x3 + []ng.t)%x’]

2
=¢"secx(tanx+ 1) - xi(] + —z—]ogx]
Question 3.

y = x* + XX cos X — x
Solution:

EEx

y=x'+ xJx cosx—x¢"
3
=x*+ x? cosx—x'¢
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3
=x*+ x? cosx-x'¢

Differentiating w.r.t. x, we get

| 3
gy; = i—[.r‘+xl cosx - x° e"]

3

% = %{x"} + i—{xi msx) - i(f ¢’)

2 d df 2
=4x’ + x? — cosx +cosx—| x?
dx dx

()
=4x" + x% (—sinx)+cosx (%x%)

-|:x2 e’ +e* (21)]

3
= 4x* —x?sinx +-§~~E cosx — xe* (x+ 2}

Question 4.

y=(x*-2)tan x—xcos x + 7% . x’

Solution:
y=("-2)tanx—xcosx+7x
Differentiating w.r.t. x, we get

d d s d L
& = (¥ -2)n x]- =(xeosz)s —( 7°¥)
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= (x’ ~ 2)%[tanx)+ tarm:%(.t3 -2)

—[x % Cos x + cos x%x] + T*[ix’) +x i{?’)

%={f-2}s¢c2x+mx(3f)

—(—xsinx + cos x) + 7* (7x%) + x’ 7*(log 7)
=(x’ —2) sec’ x + 3x” tan x + x sin x — cos x
+7x*(T+xlog7)

Question 5.

y = sin x log x + e* cos x — e* Vx

Solution:
y=sinx log x +e* cos x— e"J/x
Differentiating w.r.t. x, we get
dy

d, . d (o d (e
o= E(mnxlogxﬁ E(E WSI)—E;(C ’E)

= sin x%{]ug x) +]ugx£r—{sin x)

. d d, .
+e E{msx}+msxa(e }

1t
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= sin x(-i—]+lngx{msx}

_e*sinx+cosx (e°) - er[ﬁ;]_ e

sin I+(103IKWSI);1'EI(— sin x + cos x)

—¢* (ﬂ];hf;)

= T+.;msx)(mgx)+e‘{—smx+msx)

1
x

o(5)

Question 6.
y = e*tan x + cos x log x —/x 5*
Solution:
y=¢"tan x + (cos x) (log x) — (&)5’
Differentiating w.r.t. x, we get

i ;t(‘-‘ tanx) + “-“(m““g"‘)__[((]sj]
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+[ cos - (log x) + logx & (cos x}}
[ Eals) (5 )
= ¢ sec? x + tan x (€°) + cos x [i]

+ logx(—sinx) - |:~E(5‘ log5) + 5%5]

_ [2.:: 5 log5+5*
2Jx

cosx .
=¢" (sec’ x + tan x) + —— —sinx logx
x

w5,,[2;,clmg5+iJ
2Jx

(IV) Diffrentiate the following w.r.t.x.

Question 1.
_ 43

-5

Solution:
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_x'+3

x* =5

Differentiating w.r.t. x, we get
dy_ d [f +3]
dv  dx \ x5,
C(#-9)S(@ ) (2 +3) L (¢ -9)
) (-8
_ (x* - 5)(2x) - (»* +3) (2x)
(<" -3)
N 2x(.t’—5—x’—3)

o)

_ 2x(-8) _ -16x

(s o

. /\ i
art-2- cha ter- 9 differentiation/
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Question 2.
_ 4/T+5
Y=z
Solution:

J_+5

leferentmt:mg w.I.t, x, we get

dy _ d [af;+5]

de  dr (Jx-5

:(x 5) (x+5) (x+5) [J_—)
)

Question 3.

. /\ i
art-2-chapter- 9 differentiation/
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y= :If;
Solution:
xe’
Y ‘
Differentiating w.r.t. x, we get

b d (e
dr dx {x+e

_ (x+ e‘)ixe’ - xe' %(.xﬂ:')

(x+e‘)z
(x+e’)(.t%e’ +e’ix]—xe’[~:—1x - i—-e‘
B (x+e’):

_ (x+e’}[xe‘+e‘} —2 xe* (1 + e‘)
(.r-l-e‘)

(_x +e‘) e(x+1)— xe’ [1 + e‘)

(x+e"f

_ e‘[(x+e")[x+l)—x{l+e‘)}
(x+e)

_ c"[f+x+x:"+e"—x—xe’]
(x+¢)
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_ e” (.r’ +e‘]'

(.'x:+v.e“)2

Question 4.
_rlogzx
T rtlogz

Solution:

_ rlogrx
T ztlogz

Differentiating w.r.t. x, we get

d_d (xlogx
dr dx | x+logx

{x+lngx)¢!{x log x) - x lng.tm(x+lugx}

[x+lug.r)
={x+losx][xad—'llngx+lngx%,tl-xlagx i.; +%hgx)
[.!lr+|ug\.1r:|=
(x+lng.t}[ ( ]+[ngx{l}]—xlogx(1+-l—]

x

(x +1log x)°

B (x+1log x) (1 +log x) —x Iugx(l+£]
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_ x+xlﬂgx+]ogx+{lugx]z—x log x —log x
(x + log x)°

_ x+!lﬂgx!2

- (x +log x)’

Question 5.

y= z* sin z
T+Cos T

Solution:
_ x'sinx
X+ COsXx

Differentiating w.r.t. x, we get

in[fsiux)

dx de | x +cos x

d ) .ood
_ (.r+msx}§(x1 smx)—x’ sm.ta{.t+cns x)

(x+cosx)’

{x+msx}[fisin X + sin x%x’] -x sinx[ix+ imx]

[I+ CO8 I)z

_(x+ cosx}[x’ cosx + sin x( lx]] —x*sinx(1 -sinx)

(x+cosx)’

. ¥ 3 A A o
_ .t’msx+2xzsmx + X" CO8 I+1ISIHICDEI—I=SU']X+I:SLD]I

(x+ cos x]z
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_ x'cosx+x’sinx +x°cos’ x+x’sin’ x+ 2xsinx cosx

(x+ msx}j

cosx+xlsinx +x° (sin2 x+cos’ x)+x5in 2x

(x+ GGSI}I

x’cosx+x’sinx +x*(1)+xsin2x

(x+ cnsx)!
x* +x°sinx +x' cosx + xsin2x
{x+mx)=

X1+ sin x+xcosx)+xsin2x

(x+ ms.r}z

Question 6.
_ 5et—4

Y=3e222

Solution:

Se* — 4
3" - 2
Differentiating w.r.t. x, we get

dy _ d[5e -4
Ey= dx [3e’ - 2]
(3¢°- 2)%(5&‘ - 4) - (5e"- 4) i (3¢ 2)
(3¢ - 2)

y:
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(- 2)[5%.:’ -i 4] ~(se*- 4) [3%3*—%2)
) (2]
(3e" - 2)(5e* - 0) - (5e” - 4)(3¢*- 0)

(3e"-2)

C1s(er) -10e - 15(e7) +12¢" g
(3e’- 2)2 (3&' - 2}2

(V).

Question 1.

If F(x) is a quadratic polynomial such that f{0) = 3, F'(2) = 2 and F'(3) = 12, then find F(x).
Solution:

Let F(x) = ax? + bx + c .....(J)

= F(0) = a(0)% + b(0) + ¢

S F0)=c

But, F(0) = 3 .....(given)

Soe=3 (i)

Differentiating (i) w.r.t. x, we get
F'(x)=2ax+b

~F@2)=2a(2) +b

~F(2)=4a+b

But, F(2) =2 .....(given)

Joda+b=2 .. (i)

Also, f(3)=2a(3) +b
S.f(3)=6a+b

But, f'(3) =12 ..... (given)
J.B6a+b=12 ... .(iv)

equation (iv) — equation (iii), we get

2a=10
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~a=5
Substituting a = 5 in (iii), we get
4(5)+b=2
J.b=-18
.a=5Db=-18,c=3
Sof(x) =5x2-18x + 3
Check:
If f(0) = 3, f(2) = 2 and f(3) = 12, then our answer is correct.
f(x) = 5x* — 18x + 3 and f'(x) = 10x — 18
f(0) = 5(0)> - 18(0) +3=3
f(2)=10(2)-18=2
f(3)=10(3) - 18 =12

Thus, our answer is correct.
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Question 2.
IFF(x) =asinx—-bcosx, f‘[f} =+/2 and F'{%} = 2, then Find f(x).
Solution:
F(x) =asinx—bcosx
Differentiating w.r.t. x, we get
f'(x) =acos x—b (-sin x)
f'(x) =acosx+bsinx

)rren(5) v

But, f*(§)= NG ...(given)

o i T
acos — + bsin — =2
4 4

(o)

a+h -J—

a+l:~ 2 ()]

Also, f'[ 2| = bt in X
S0, (ﬁ) acus6+bsm6

But, f'[%) =2  ..(given)

b1 . n
acos —+bsin — =2
(] 6

art-2-chapter- 9 dlfferentlatlon
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a[%JJr b[%] =2
Va+b=4 ...(i)
equation (ii) — equation (i), we get
Ba-a=2
a(ﬁ—l] =2
2 B 2(1G+1J
B-1 3-1
=3 +1
Substituting a = 3 + 1 in equation (i), we get
BB +1+b=2 |
b=1-3
Now, f(x) = asin x—b cos x
SF(X)=(W3+1)sinx+(V3-1) cosx

VL. Fillin the blanks. (Activity Problems)

Question 1.
y=e*. tanx
Diff. w.r.t. x

dy _d

dx dr(e tanx?

art-2-chapter- 9 dlfferentlatlon
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d d
=[]—tan X 4 tan X —
Ddx " an de

=[O+ tan x.[J
=’ [O0+0]

Solution:
y=e"tanx
Diﬂ'erentiating W.L.L. x, we get

dy _
. (e’ tan x)
d d

=|e*| — tanx+ tanx— | e*
dx dx

= le sec’x | +e° tanx

=g [ sec’ x |+ | tanx ]

Question 2.
- sin T

Y= 2

diff. w.r.t. x

] i(S.in X)—sin xig
dy —dx dx

dx (x* +2)?

art-2-chapter- 9 dlfferentlatlon
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- OOg-sinxj
(x* +2)*
_0O-O
(x* +2)?
Solution:
sin x
xt+2
Differentiating w.r.t. x, we get

d . . d
T4 — - — |t +
d_}’ X 2 {S!ITI .1') sin x X 2

dx {xz + 2)2
(.t’ + Z)i (cos x) |- sin x| (2x)

(x’ + 2]I

(.t’msx+ me) — | 2xsin x

(:3 - 2]2

Question 3.
y = (3x2 + 5) cos x
Diff. w.r.t. x

Diff. wrtx

art-2-chapter- 9 dlfferentlatlon
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%” %[(3;: +5)cosx:|
=(3x2+5)%[ O ]+cosx%[ O]
=(3¢+5)[ O J+cosx[ O ]
%:( +5)[ O ]+[ O Jeosx
Solution:

y=(3x"+5) cos x
Differentiating w.r.t. x, we get

% = % (3x’+ 5}(:05::]

=(3¢+3) <[ [cosx] ]
)
=(3x" + 5) [ [sinx] ] + cosx [ [6x] ]
b~ (orte 5) [ o] ]+ [ [ Jconx

Question 4.
Differentiate tan x and sec x w.r.t. X using the formulae For differentiation of % and %

respectively.

Solution:

art-2-chapter- 9 dlfferentlatlon

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/

€IndCareer

_ cos x(cos x) - sin x (- sin x)

cos’ x
_ cos” x +sin’® x _ 1
cos’ x. cos® x

L4 = sec’ x
dx
Lety=secx
1
y.—-_n_-.-_-_

COS X

Differentiating w.r.t. x, we get

d m@xi{l]—licﬂsx

- dx dx
dx cos® x

Lety = tan-x cos (0) = 1(- sin 1)

Diﬁ‘erentlanng w.r.t. x, we get = oS x

dy _

™ —E(tﬂnx) _ sinzx

& _ d (sinx o

dr  dr | cos x _ 1 , Sinx

d . d COSX COSX
COS X — 5In X —8in X — CO0S X
_ dx dx dl:secxtanx

cos’ x dx

art-2-cha ter-9 dlfferentlatlon

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/

@II IV Wwdl TGl

Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 2)

e Chapter 1- Complex Numbers

e Chapter 2- Sequences and Series

e Chapter 3- Permutations and Combination

e Chapter 4- Methods of Induction and Binomial Theorem

e Chapter 5- Sets and Relations

e Chapter 6- Functions

e Chapter 7- Limits

e Chapter 8- Continuity

e Chapter 9- Differentiation

@II 1V WwCiil GG


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-1-complex-numbers/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-2-sequences-and-series/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-3-permutations-and-combination/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-4-methods-of-induction-and-binomial-theorem/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-5-sets-and-relations/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-6-functions/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-7-limits/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-8-continuity/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-2-chapter-9-differentiation/

@ll 194 il Wi

About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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