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NCERT Solutions for Class 11 Maths Chapter 13 Limits and Derivatives

Question:1 Evaluate the following limits

limxr+ 3
I—+d

Answer:
limz+3
r—+d

= lim3+3
I—+d

= 0 Answer

lim (x — 22/7
Question:2 Evaluate the following limits ..I'l—l‘.\'lrlf (a 2/7)

Answer:

Below you can find the solution:

22
lim (z —22/7) =7 — —
T—+T ! i
. . . A Tre
Question:3 Evaluate the following limits r—1
Answer:
The limit
1111]1 m=n(12=n
r—
Answeris T
I 4x + 3
111
Question:4 Evaluate the following limits +—4 1 — 2
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Answer:

The limit

I 4 + 3
:r”s-l-% T —2

19

? (Answer)
I 710 + 2541
HI
Question:5 Evaluate the following limits +—-1 r—1

Answer:

The limit

A |
111’11 —_———
r—4 r—1

(=) =111

R ==

I (:i‘ =t 1:]5 —1
m) ————
Question:6 Evaluate the following limits =—0 x

Answer:

The limit
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since we have changed the function, its limit will also change,

r—0,y—=0+1=1

So our function have became

=

] F= J,
lim &
y—+1 y— 1

Now As we know the property

3-5 —a®

lim = na™ "}
r— T —n

5
T e e S
litn =5(1)"=5
y—+1 y—1
Hence,

I 3zt —x — 10
1111
Question:7 Evaluate the following limits =2 72 — 4

Answer:
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The limit

32— —10
litn 5
T_}z |iII - ':I.

- [z —2)(3z + 5)
I T—2)@+2)

= lim [31‘_—[—5)
r—2 [_;,_" + 2]
(3(2) + 5)

((2) +2)
E
4 (Answer)

1
rt — 81
lim —
Question:8 Evaluate the following limits +—+3 22° — ba — 3

Answer:

The limit

. at -8l
lim ———
r—+3 22* — 5z — 3

At x = 2 both numerator and denominator becomes zero, so lets factorise the function

’ [;r —3}[;’!‘-}-3](.1‘2 -I—E'Jl
T Eo9) @+ D)

. (z+3)(=?+9)
lim .
T+ (22 + 1)

Now we can put the limit directly, so

. (z+3) (=2 +9)
lim
=3 (2 +1)
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im 22 b
1111
Question:9 Evaluate the following limits *—0 ez + 1

Answer:

The limit,

ar + b

lim
=0 o 4+ ]

al0) + b
E c(0) + 1

= b (Answer)

A& - 1
lim —
Question:10 Evaluate the following limits 1 216 _ ]

Answer:
The limit

213 _ 1
lim ——

Here on directly putting limit , both numerator and the deniminator becomes zero so we

factorize the function and then put the limit.
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lim =——— = lim
~—1 21/6 _ 1 z—1

L1/6) 42
21/6 _ 1

' (:f]f{ﬂ _ ”[:f],-'r{i:l 0 U
= 11111

1= 21/6 _ 1

i }illjl(:“fﬁ}' +1)
= (11V/8) 4 1)
=1+1

= 2 (Answer)

ar? + br+ ¢

lim

Question:11 Evaluate the following limits =1 cr’ +br +a

Answer:

The limit:

il F'z

T +br+c .
litn — a+b+c#0
=+ cxl +br+a’ %
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a+b+c#0

Since Denominator is not zero on directly putting the limit, we can directly put the limits,

S0,

A
. ar‘+br+c
lim —; a+b+ec#0
=1 cx* + b + a

(12 +b(1) +¢
(1)2 + b(_lj-f—u."

i1
e

a+b+c
a+b+e’

= | (Answer)
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1,z
. _ lim 2
Question:12 Evaluate the following limits =—-2 = + 2
Answer
1,z
: o g
rl—rm—lz T+ 2

Here, since denominator becomes zero on putting the limit directly, so we first simplify

the function and then put the limit,

4 (Answer)

sin ar

1111
Question:13 Evaluate the following limits =0 bz
Answer:

The limit

sin ar

lim
r—+l {J,{'
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0

Here on directly putting the limits, the function becnmesa form. so we try to make the
Sing

function in the formof r . so,

Sin ar

litn
a0 b

iy S0 ar(ar)
=0 hr(ar)

sin ar a

= lim
r—0 ar b

r sinr
1111 =
As r—l

il

]
Fi

i
b (Answer)

sin ar
: o lim——.a.b#0
Question:14 Evaluate the following limits =—0 sin bx

Answer:

The limit,

Si1 ar

ca, b0

litn —
r—0 sin b

On putting the limit directly, the function takes the zero by zero form So,we convert it in
SETiel

the formof « .and then put the limit,

ST :
= lim 5= =
i) M[T )T

L
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SUHAT

anr

L inbr
limyy0 55 b

limgr 40

4]
- E (Answer)

I sin(r — )
1111
Question:15 Evaluate the following limits * 7 m(T—x)

Answer:

The limit

. sin(m —x)
im ——
= (T — x)

sin{r — z 1
= lim S r) X =
I e T
= ]_ b4 i
i
B 1
on (Answer)
lim il

Question:16 Evaluate the following limits =—0 7 —

Answer:

The limit

CO8 .

lim
r—0 T — 1

the function behaves well on directly putting the limit,so we put the limit directly. So.

COS X

lim
=0 9 — T
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cos(0)
- 7m—(0)
2
™ (Answer)

cos2r — 1

Question:17 Evaluate the following limits }1—1331 cosT — 1
Answer:

The limit:

. cos2r—1
lim—————
rsocosT —1

The function takes the zero by zero form when the limit is put directly, so we simplify the

function and then put the limit

. cos2r —1

|1 | S ———

r—0 cosT — 1
—'.?l'sr'n"?.r}

im _9fcin2(X
am _2(sin (3))

= lim
r—

= 4 (Answer)

I ar + T cosT
WM
Question:18 Evaluate the following limits =——0  bsinx

Answer:
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. ar+ TCcosT
lim ———
0 bhsinx

The function takes the form zero by zero when we put the limit directly in the function,.

since function consist of sin function and cos function, we try to make the function in the
Sthr

formof 1+ aswe know that it tends to 1 when x tends to 0.

So,

) (r + I cosT
lim ,
) hrain o

1.. z{a+cosz)
= - lim ——8M8M8 —
b z—0 sSin T

| T
= — lim —
b r—=0 sin x

L ni; x 1 % (a+ cos(0))
a+1

b (Answer)

X (a+ cosz)

Question:19 Evaluate the following limits .-lcl—rﬂ': st

Answer:

litn x sec r
r—l

As function doesn't create any abnormality on putting the limit directly, we can put limit

directly. So,

lit i sec
T+

— (0) sec(0)
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=10 ¥x1

= () . (Answer)

. sinar + br
im ——————a,b,a+ b #£ 0

Question:20 Evaluate the following limits =0 ax + sin br

Answer:

. sinar + br
lim ————a.b.a+ b #0
r—0 ar + sin bz

The function takes the zero by zero form when we put the limit into the function directly,

so we try to eliminate this case by simplifying the function. So

~ sinar + br
lim ————a,b,a+ b #0
=0 qr +sinbr

sinar
T ar+ bx
sinbr .
il

= lim
=0 g +

sinar
' 1 4 |!||
= 11111 oT

r—0 g 4+ sinbr b

bx
l-a+b
a+1-0

a+ b
a+b

= | (Answer)

lim (cscx — cot x
Question:21 Evaluate the following limits .;1—136 (cscz — cot z)

Answer:

lim (esc @ — cot )
x—
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On putting the limit directly the function takes infinity by infinity form, So we simplify the

function and then put the limit

lim (csc @ — cot x)
el

. | COST
= lim . —_——
r—pll sinr SiTLe
. 1 —cosx
= lim{|{ ——
r—0 ST

, 2sin? (L)
= lim | —==
r—+{ sina

x (1% x 0

= | b

= () (Answer)

. tan 27
o
Question:22 Evaluate the following limits *—+7/2 = — /2

Answer:
, tan 2z
hm ———
/2 T — ;TJ./E

The function takes zero by zero form when the limit is put directly, so we simplify the

function and then put the limits,

So
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Let's put

y=I——
¢ 2

Since we are changing the variable, limit will also change.

[l
=
Il
|
B2 =
S
|
B3| =
Il

So function in new variable becomes,

. tan2(y + 3)
lim
y20y + /2 —m/2

o tan(2y+ T
= lim -[—jj-
#—}” y‘

As we know tha property tan(m +x) = tanx

t. .
= lim an(2y)
y—0 Yy

.ﬂi”.'ly 2

= lim
y=0 2y cosly

=1x2

= 2 (Answer)

Question:23 Find

Answer:

Given Function
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Limitatx=0:

g &= 8"

lim f(z) = lim (2z +3) =2(0)+3 =3

s+ 0~

at & = 0"

lim f(r)= lim 3(z+1)=3(0+1) =3

o—0t r—0t

Hence limitat x =0 is 3.

Limitatx =1

atr =17

lim f(z) = lim 3(z+1)=3(1+1)=6

r=+1 T=p1t

atr=1"

lim f(r)= lim 3(x+1)=3(1+1) =6

r—1- T—1"

Hence limitatx=1is 6.
Question:24 Find

Answer:
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Limitatz =17

lim fla) = im{—22—1)=—(1)2=-1= -2

r—+1+ T=+]

Limitatz =1

lim f(z)=lim(z?—1)=(1)2—-1=0

T—1- r—+1

As we can see that Limitat.r = 17 is not equal to Limit at # = 1~ The limit of this

function at x = 1 does not exists.
Question:25 Evaluate

Answer:

The right-hand Limit or Limitat r = 0™

i Ha) = G 7 N

r—0t r—0t T T
The left-hand limit or Limitat r = 0
Ed —T

lim f(z) = lim — = — = =1
=0 =0~ I T

Since Left-hand limit and right-hand limit are not equal, The limit of this functionatx =0

does not exists.
Question:26 Evaluate

Answer:
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The right-hand Limit or Limitat x = 07

lim f(z) = lim —=Z=1

=0t =t |r| T

The left-hand limit or Limitat » = 0

T T
lim f(r) = lim — = — = -]
Tl r—0- x| =

Since Left-hand limit and right-hand limit are not equal, The limit of this functionatx =0

does not exists.

Question:27 Fing 1 /(%) wheref(z) = |z -5

Answer:

litm flz), wheref(xr) = || =5

L=

The right-hand Limit or Limitat r = 5~

lim f(z)= lim |#| =5=56-56=0
T—+H T+

The left-hand limit or Limitat r = 5~

lim f(z)= lim |[z|-5=5—-5=0
T+~ T2

Since Left-hand limit and right-hand limit are equal, The limit of this function atx =5 is

0.

Question:28 Suppose
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a+br r<l
F{2) = 4 E=1

b—az z>1q (x) = (1) what are possible values of a and b?
Answer:
Given,
a+br r<l
f@)=¢ 4 __a=1
b—ar x=>1
And

lim f(z) = f(1)

r—+1
Since the limit exists,
left-hand limit = Right-hand limit = f(1).

Left-hand limit = f(1)

lim f(z) = 111_3}['”.+ br)=a+b(l)=a+b=4

1 I-

Right-hand limit

lim f(z) =lim(b—ar)=b—a(l) =b—a=4

r—1t r—+1
From both equations, we get that,
a=0andb=4

Hence the possible value of a and b are 0 and 4 respectively.
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Question:29 Let a1, a2, . . ., an be fixed real numbers a_nd define a

. . |
function f(r) = (x — ay)(x — ag)...(xr — a, ). What is 2-a; f(x) ? For
lim f(x)

some @ # d1,a3....4, compute | z—+a
Answer:
Given,

flz) = (z — ap)(x — ap)..(x — ay).

Now,

Hence

lim f(z) =0

, Ty

Now,

lim f(z) = lim(xr — ai)(z — asz)...(x — a,)

L= Ll

lim flx) = (a —ay)(a —az)(a — ay)

£L=ril

Hence

lim f(z) = (a —ay)(a —ag)(a — ay)

£L=ril

lz| +1 =<0
Question:30 If 17| =1 >0 o what value (s) of a does . JA f]eznt:ists
?
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|.r'| +1 <0

JFI:EJ == 0 =1

lz| =1 z>0
Limit at x = a exists when the right-hand limit is equal to the left-hand limit. So,

Case 1: whena=0

The right-hand Limit or Limitat r = 0™

lim f(z)= lim |g| —1=1-1=0

r—+{ r—07

The left-hand limit or Limit at @ = 0

lim f(z) = lim |z|+1=0+1=1
r—+0 =0

Since Left-hand limit and right-hand limit are not equal, The limit of this functionatx =0

does not exists.
Case 2: Whena<0

The right-hand Limit or Limitat r = a™

lim f(z) = lim |z|-1=a—1

I—+at I—4at

The left-hand limit or Limit at r = a—

lim f(z) = lim |z| -1=a—1
Tt

L=
Since LHL = RHL, Limit exists at x = a and is equal to a-1.
Case 3: Whena=0
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The right-hand Limit or Limitat r = a~

11111I flz) = lim || +1=a+1

T’ T+
The left-hand limit or Limitatr = a™

im f{z)= lm |z|+1=a+1

T+ I+

Since LHL = RHL, Limit exists at x = a and is equal fo a+1

Hence,

The limit exists at all points except at x=0.

Question:31 If the function f(x) satisfies = -1 %ﬁ St 1 f(2)
Answer:

Given

lim M =T

el 72 — 1

Now,

lim(f(z) —2) = wlim(z? — 1)

r—1 r—+1

lim(f(z) —2)=m(1-1)

r—1
lilH(j‘lf.r) -2)=0

lim f(z) = 2

r—1
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Question:32 If

lim f(x) and 1i1_1]1f(.1']

. For what integers m and n does both =—0 I+ exist ?

Answer:

Given,

Case 1: Limitatx=10

The right-hand Limit or Limitat r = 0~

lim f(x) = lim ne+m=n(0)+m =m
= x4

The left-hand limit or Limitatz = 0

2

lim f(z) = lim mz? +n=m(0)? +n=n

I—0~ z—+0~

Hence Limit will existat x=0whenm =n..
Case 2: Limitat x = 1

The right-hand Limit or Limitat r = 17

lim f(z) = lim nz® +m=n(1>+m=n+m

r—+1+ CE

The left-hand limit or Limitatxr = 1~

lim f(z)= lim nc+m=n(l)+m=n+m
r—1- r—1-
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Hence Limit at 1 exists at all integers.

NCERT solutions for class 11 maths chapter 13 limits and derivatives-

Exercise: 13.2

Question:1 Find the derivative of * — 2 at & = 10
Answer:

F(x)= 22 — 2

MNow, As we know, The derivative of any function at x is

f'(x) = lim flz+h) = f(z)

fi—s1) h

The derivative of f(x) at x = 10:

#(10) — 1im 710+H) —100)

h—1 f 1

| 2 _ 92— ((10)% -
F(10) = im 22+ ((10)% = 2)

fa—sl) h

biamy o 1004 20h +h: — 2 =100 + 2
f(10) = i 7

200 + h*
£(10) = lim =2

h— !

(10) = lim 20 + /
Al -

fI{10) =20+ 0
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f(10) = 20
Question:2 Find the derivative of x at x = 1.
Answer:
Given
f(x)=x

MNow, As we know, The derivative of any function at x is

fj[.rjl — Hm flf-l ¥ h‘] = f[l'j

h—1) h

The derivative of f(x) atx = 1:

fi“.:l — lilll JF“- + h:' — f(ljl

h—l) h;

f(1) = lim Efl

h=0 h
f'(1) = 1 (Answer)

Question:3 Find the derivative of 99x at x = 100.
Answer:

f(x)= 99x

MNow, As we know, The derivative of any function at x is
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fj[.l"] — Hm f['l i h] =t fh]

h—0 h

The derivative of f(x) at x = 100:

C f(100+ h) — f(100)
j —
FU0 =i h

£(100) = lim 99(100+ "? — 99(100)
- it

994
£1(100) = lim —

h—=0 I
f'(100) = 99
Question:4 (i) Find the derivative of the following functions from first principle. +* — 27
Answer:
Given
f(x)= 2z — 27

MNow, As we know, The derivative of any function at x is

fj(-F'j = ki f(-i' -+ h:l - ffﬂ')

fi—) N

\ 3 i . A3 i
Pl g B HI =T — () —20)

fr—s1) h

2 + 18 + 32%h + 3K — 2T + 2% + 27

f'(x) = lim

h—0 h
h? + 32%h + 303
! ar )=
rE-m—
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f'{z) = lim h® + 32% + 3hx

h—1)
f'(z) = 322

Question:4.(ii) Find the derivative of the following function from first

principle. (z — 1)(x —2)
Answer:
fx)=(z — 1)(x —2)

MNow, As we know, The derivative of any function at x is

fj[.l‘"] - f['l i h‘] = f[l')

h—) h

fj[.F'_]J =T (2 4+ h — ”(-I‘ + h = 2} = f.i' s l]f;r . 2')
fi—) ;{.

P tzh—2c+he+h —-2h—-2—-—h+2—22 +2x+x —2

f'(x) = lim

fu—+) h
2hx + h® — 3h
I ) = ]_I
Fe@ ==

o) =1lim2z+h -3
f[i!) hl—l:tlil E :

f'(x) = 22 — 3 (Answer)

Question:4(iii) Find the derivative of the following functions from first principle. 1/ z*
Answer:

fx)= 1/7°

Now, As we know, The derivative of any function at x is
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w2 — 22— 2xh — I
h—1) f![.l" - h:lg.l‘z

B ) e
_,Irj[.!':l — Yim 2.1 -’ir h

h—+0 hiz + h)2x?

sy oy, —2x =R
Fa) = i e R

iy —ex—10
Fle)= (z + 0)2z2
fla) = =2

s (Answer)

r+ 1
Question:4(iv) Find the derivative of the following functions from first principle. » — 1

Answer:
Given:
r+1
flz) = _
r—1

MNow, As we know, The derivative of any function at x is

f'(z) = lim fla+h) - flx)

=0 h
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! . r+h—1 r—1
f [Tj - hl_:[;% h

(r4+h4+)ir—1—(r+1{r4+h-1)
. r=1jir+h-1)
() = lim e
fz) h—0) h
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e — +hr—-h+r-1- e — th+r—r—-—h+1

f'(x) = lim -

hi—+0) (z — 1Dz +h—1)h
PN s —2h
Flay= fle.l—lﬂl (x—1)(z+h—1)h
-2

fla) = e h 1)

-2
(- 1)(x+0—1)

—2
A
=
100 %)
: - :
Question:5 For the function 100 99
=100 f'(0).

Answer:

100 :I'm :f'2
+—+....+?+.r'+l

T
100 a9

fle) =

As we know, the property,
fJ[.E'":l = ”In—i
applying that property we get

99 95

1) = 1000— + 997 + . +22 4
fz) 100 99 3
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5o,

Here

1 x 100 = 100
F1{0) % 100 = £(1)
Hence Proved.

n—1

Question:6 Find the derivative of #" + ar + a2 ? + . +a" o+ a" for some

fixed real number a.

Answer:

Given

flr) ="+ ar” '+ 2" 2 4 ..+ a" z + a”
As we know, the property,

f(z") = nz™!

applying that property we get
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fllr)=nz"4an—- D" 2+ a2 (n— 2" P+ ... +a" 11+ 0
fllz) = nz™1 4 aln — Da™ 2 + ? (n— N3 4 o]
Question:7(i) For some constants a and b, find the derivative of (x —a)(z —b)
Answer:
Given
flz) =(z—a){@=0)= 7% — ar — br + ab
As we know, the property,
f'(a") = na™!
and the property

dlyr +y2) _ dyr | dys

dr dr dr

applying that property we get

fllz)=2r —a—10

Question:7(ii) For some constants a and b, find the derivative of (ax? + "’JE
Answer:

Given

flz) = (az? + 0)? = a®z* + 2abz? + b2

As we know, the property,
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fr[;rnll _ n,r"_l

and the property

diyr +y2)  dys 4+ G

dr dr dx

applying those properties we get
f'(z) = 4a’z® + 2(2)abx + 0
f(z) = 4a?a® + dabax

f'(z) = 4ax(ar® + b)

Tr—a
Question:7(iii) For some constants a and b, find the derivative of .+ — b

Answer:
Given,

r—a
[e) = ~—

Now As we know the quotient rule of derivative,

FIiR il iy
d() il -y

e y;f

So applying this rule, we get

ﬂ'(ﬂj [.E' . Eil:'l dir—a) E-ll - ﬂ',:| dir—b)

=b’ idr idr
dr (z — b)?

“’(Hj [z —=b)—(r—a)
dr (2 — b)2
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d(ﬁj‘ B a—b
r (r—b)2

Hence

iy m=b

fle) ==

" — gt

Question:8 Find the derivative of & — a for some constant a.

Answer:
Given,
J,n . ”_n
Flp) =
r—ua

Now As we know the gquotient rule of derivative,

i il d.
df.uz] _ y2'dy — e
B 2

dr 15

So applying this rule, we get

L d’f "__ rt':| d P
dZ=2) (2 — )22 (2" - o) Y

dr (x —a)?

ff(.r? _ﬂnj - [.1' B (I.:I.FI..E'“_] . |{.1'“ g ﬂ,,)

dr (x —a)?

nr" — anx™ S + a”
i B (z — a)?
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Question:9(i) Find the derivative of 27 — 3/4
Answer:
Given:
flz) =2z —3/4
As we know, the property,
f'(z") = na"!
and the property

iy + y { d
dys +y2)  dy , 4

i dix dx

applying that property we get

flz)=2-0

flz) =2

Question:9(ii) Find the derivative of (5" + 3z — 1)(z — 1)
Answer:

Given.

flz) =52 +3zr - 1)(z—1) =52* +32® -2 - 52° -3z + 1
f(z) = bz* — 5z + 322 —4xr + 1

As we know, the property,
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fr[;rnll _ n,r"_l

and the property

diyy +y2)  dy n dys

dr dr dx

applying that property we get

f'(z) = 5(4)z® =5(8)z? +8(2)r — 4+ 0

f'(z) = 202° — 152% 4 6z — 4

Question:9(iii) Find the derivative of * * (5 + 3z)
Answer:

Given

flz) =23(54+ 3z) = bz 34 3z 2

As we know, the property,

1) =g

and the property

iy + y { {
diys +y2)  di L e

i dix i

applying that property we get
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Question:9(iv) Find the derivative of (3 — 62"
Answer:
Given
flr) =2"(3 — 6x7%) = 3> — 67
As we know, the property,
e =ng™
and the property

iy + y { d
dys +y2)  dy , 4

i dix dx

applying that property we get

f'x) = (5)32* — 6(—4)x™?

f'(z) = 160" + 24270

Question:9(v) Find the derivative of = (3 — 4z )
Answer:

Given

flx) =243 -427°) =3z* — 427"

As we know, the property,

fjli.f'“ j = ng" -1
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and the property

d(yy + y2) oy " s
dx - dx dx

applying that property we get
fllx) = (—4)3z7° — (—9)4 710

f'(z) = —1227% 4 36z~10

2 '
Question:9(vi) Find the derivative of © + 1 31 — 1

Answer:
Given

2 at
N = % -1

As we know the quotient rule of derivative:

m
(1)

== Y2 dr 1 dr
dr y%

and the property

ri(y] + ya) el dys
= -
dx dir i

So applying this rule, we get

Call: +91- 9686 - 083 - 421 Page 36 of 71 WWW.vikrantacademy.on



Call: +91- 9686 - 083 - 421

d(% = 3_-::] =2 (3z — 1)2z — 223
dx (x4 1)2 (3z — 1)2
fﬂ:% = ;rzlj =2 6z — 2z — 3x*
i B (x+1)2 (32 — 1)°
dr—27) -2 32 -2
dir T (z4+ 12 (3z-—1)2
Hence
() —2 322 — 2z
r) = - — ,
(z+1)% (8z—1)°

Question:10 Find the derivative of cos = from first principle.

Answer:
Given,
f(x)=cosr

Now, As we know, The derivative of any function at x is

f'(x) = lim flz+h) - flz)

fi—+) Il

cos(x + h) — cos(x)

f'lx) = lim

fi=+0) I
vy cos(x)cos(h) — sin(z)sin(h) — cos(x)
e = i
i coslx)eos(h) — coslx)  sin(a)sin(h)
el =5 i T

) — iy S0(EN(co8(B) ~ 1) sin(z) sin(h)

fi—s1) f.{ h
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) TR PNe i G B :
f'(x) = lim cos(x) 2sin” (h/2) . —sin(z) sinh
h—0 h h

f'(x) = cos(x)(0) — sina(1)
f'(x) = — sin(z)
Question:11(i) Find the derivative of the following functions: sin x cos @
Answer:

Given,

f(x)= sin . cos r

Now, As we know the product rule of derivative,

dlyyya) diy diy
=W Ty
di dix ;

So, applying the rule here,

d(sin z cos ) . deosr ol sin
=sinT + cos T

dr dr i

l{sinrcosr - i
{ ( el fj — 8in .!'I:_ a1 .i':l + 08 ;I'({.'{JH :-i'?]

dx
dlsinx cos T ]
( ) — —sin?z + cos?x
dx
d(sin x cos )
= cos 21

dr

Question:11(ii) Find the derivative of the following functions: sec

Answer:
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Given
1

COS.T

flz) =seca =

Now As we know the quotient rule of derivative,

18 dip o dyp
d(yz] =5"2dr.l AN

dr y%

So applying this rule, we get
” 1 :I dll) _ ]d{{!mx}

08 T CO8 1 ar ix

d cos?

d(——) _ —1{—sinz)

CosE T

dr  coslx

f”g'm;r:l  sina singe 1

dr ['U-.‘iz £ COS . COos T

d(sec
:I = tanrsecr

dr
Question:11 (iii) Find the derivative of the following functions: 3 sec » + dcosr
Answer:
Given
flz) = bsecx +4cosx
As we know the property

diyy +y2)  dy n dys

dr dr dx

Applying the property, we get
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d(dsecx +4cosx) d(dsecx)  d(4cosz)

= dr

dr dr

d(Hsecr + dcosx)

tx

= Htanzsecr + 4(—sinz)

d(bsecr +4cosx) ,
= Htanrsecr —4sinr

di

Question:11(iv) Find the derivative of the following functions: csc r

Answer:
Given :
1
flx) =cscr = —
51T

Now As we know the quotient rule of derivative,

1 Loy {2
“r(.uzj o Y2 — -"J"]‘Tﬂif
- P

f!.i' Hz

So applying this rule, we get

f“{ | :| EHill.E'TJ{”” = J.m:ﬁi'h'rj'

ks - ir il

dr (sin :I'Jl2
n’[b."]“_jl B —1(cosx)

dr (sinx)?
d(z-) ~ (cosx) 1

dr ~  (sinz)sinz
d(cscx)

= =00t cscCx
di

Question:11(v) Find the derivative of the following functions: 3 cot = + S cscx
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Answer:
Given,
f(x) = 3cotx + Heser

As we know the property

d(yy + y2) dy " s
dix de  dx

Applying the property,

d(3cotx +Hescr)  d(3cotx) 9 d(5cscr)
dir  d dx

d(3cotx + Heser) _E d(S=2) o d(5 cscr)

dr dx dx

dg t- E I d c?:s.r
(3cotx + Hescr) _n O (i)

dr dr

Now As we know the quotient rule of derivative,

§iN i dys
dl sz . -W_r?jf- - ylﬁﬁ"
= P

dr Y5
So applying this rule, we get
d(3cot x + Heser) sinz(—sinx) — cos x(cos )

=—dcscrcotr + 3 =
dir Hlll‘! T
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i r -2
d(3 cot x + Hesex) _ —sin® x — cos?x
= —descrcotr+ 3 —5
dr i sin”
: - .0 :
di 3 cotx + Heser) _ _ [sin®x + cos? x
= —dcscrcotr —3 —3
dir I sin”r
d(3cotx + Hescx) _ I
=—=dcscrcotr —3 | — 5
dr | 51117 .F

d(3cotx + hescr)
dx

— —hescrcotr — 3esclx

Question:11(vi) Find the derivative of the following functions: 9 sin &« — Gcosx + 7
Answer:

Given,

f(r) = 6sine — 6cosz + 7

Now as we know the property

dlys +y2) _ dyr , dyo

dx dr  dr
S0, applying the property,
f'(x) = beosx — 6(—sina) +0
f'(x) = 5cosx + 6(sinz)
f'(x) = bHcosz + Gsinx
Question:11(vii) Find the derivative of the following functions: 2tan r — 7secr

Answer:
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Given

f(z) = 2tanz — Tsecx

As we know the property

diys +y2)  dyr  dys

dr dr  dz

Applying this property,

d(2tanz + Tsecx) _dtanx dsecx
= +
di dr dr
d(2tanx + Tsecx
I: ) = 2sec® 7 + 7(—sec rtan r)
dx
d(2tanx + Tsecx : _
( I ) = 2sec® r — Tsecrtanr
i

NCERT solutions for class 11 maths chapter 13 limits and derivatives-

Miscellaneous Exercise

Question:1(i) Find the derivative of the following functions from first principle: -x
Answer:

Given.

f(x)=-x

MNow, As we know, The derivative of any function at x is
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0oy _ g —@+h) — (-7
e =

DR
T =5

fz)=~1
Question:1(ii) Find the derivative of the following functions from first principle: (=) I

Answer:

Given.

f=(—x) "

MNow, As we know, The derivative of any function at x is

fj(.r'j = 1i111 f(-i' -+ h:l i f(:l')

fi—) N
—(z+h)! - (G2
i i B [T
fla) = lim ;
S 1
g) = jim —=th 2
Pl =i
—r+r+h
() = lim =22
h—) ,h_
h
g [x+h)x)
flla) = lim .

f'lz) = lim

h=0 x(x + h)
U S

Ha
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Question: 1(iii) Find the derivative of the following functions from first

principle: sin(x + 1)
Answer:

Given.

flz) = sin(x + 1)

MNow, As we know, The derivative of any function at x is

f"l[.i!') = B JF(”' + h] — f{:r)

i1 h

sin(x +h + 1) — sin(x + 1)

¥ %
r) = lim
f[ J h—0 h
2 008 r+htldesd sin r+h+l-r-1
f'(x) = lim [ £ o, 2 )
fr) h

2 t'{zs(&gﬂﬂ-] Hin(%]

(&) = lim

hi—0 h
2+h+2y o h
; . cos( == sin(5)
Y ECSE
M= 3

2r +0+ 2

5 1w

f’[.rj = cos(

f'(x) = cos(z + 1)

Question:1(iv) Find the derivative of the following functions from first

principle: €osl — 7/8)

Answer:
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Given.
flx) = cos(x — ':rl,-'“ﬁfj

MNow, As we know, The derivative of any function at x is

fj[.l‘"] - f{l G h] = f{]]

h—1) f 1

oy e, coslz + b — frjﬁj — cos(T — :TIISI)
D= h

—2sin (w) sin (%)
J'x) = jimy i
, . (224+0—m/4
f'(x) = sin ( : 5 ali ) % 1

fllz) = —sin(r — 7 /8)

Question:2 Find the derivative of the following functions (it is to be understood that a, b,

¢, d, p, q, rand s are fixed non-zero constants and m and n are integers): (x+a )
Answer:

Given

fix)=x+a

As we know, the property,
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) =nz™
applying that property we get
fllzg)=1+0
fllz) =1

Question:3 Find the derivative of the following functions (it is to be understood that a, b,

c, d, p, q, rand s are fixed non-zero constants and m and n are
T
T+ — 4
integers): (pz + ) (r q)

Answer:

Given
T
flx) = (pr+q) (;+b)

() = pr + psz + £+r.ﬁ
f pr+1 =14

As we know, the property,
f![:rn) _ ?1.1‘”_1
applying that property we get

flle) =0+ ps + % + 0
Ha

fz)=ps+gq (;—;)

Pasimpe— ()

x
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Question:4 Find the derivative of the following functions (it is to be understood that a, b,

c, d, p, g, rand s are fixed non-zero constants and m and n are
integers): (ax + b)(cx + d)*

Answer:

Given,

f(z) = (az + b)(ex + d)?

f(z) = (az + b)(*x?® + 2edr + d°)

Flm) = ac’r® + 2acdr® + ad’z + be’r? + 2bedr + bd®
Now,

As we know, the property,

f'(@") = na™!

and the property

1y + { {
diys +y2)  din L e

i dix i

applying that property we get
f'(x) = 3ac’x? + dacdr + ad® + 2bc%x + 2bed + 0
f'(x) = 3ac’z? + dacdr + ad® + 2bc%x + 2bed

f'(z) = 3ac’z® + (dacd + We?)x + ad® + 2bed
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Question:5 Find the derivative of the following functions (it is to be understood that a, b,
c, d, p, g, rand s are fixed non-zero constants and m and n are

integers): @ + b/cr +d
Answer:

Given,

ar + b

T =
ct+ &

Now, As we know the derivative of any function

d(l)  ypd(9) — yu(%2)
= P

E.E.!' HE

Hence, The derivative of f(x) is

ﬂl(i'_lz_.,r_-.'-_ﬂ:l - (cx + d)d| {ﬁ{r;r+b':lj . [ﬂ'.;I' + M(d[c:ﬁ-dlj

cx4d ix d

de (cx + d)?

“’(ﬁlj{) (cx + d)a — (ax + b)e

CE < o

. B (e + n'.:I"a

d(fjj%ﬂ] acr + ad — acx — be

dr (cx + d)?
f”il";'_‘:;iﬂ B ad — be
dr  (cx+d)?

Hence Derivative of the function is

ad — be
(cx +d)?
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Question:6 Find the derivative of the following functions (it is to be understood that a, b,

c, d, p, q, rand s are fixed non-zero constants and m and n are integers):

Tk

L

Also can be written as

_;r--i—l
T r—1

flx)

Now, As we know the derivative of any function

d(L)  ypd(GL) -y (42)
= ]

e 3

Hence, The derivative of f(x) is

“r(i-_-:_]fj (2 — Ud[{ﬁ.ra-lll:l —(z + ”[{HI—I -J

ir {ax

dr (x —1)2
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Hence Derivative of the function is

1
(x— 12

Question:7 Find the derivative of the following functions (it is to be understood that a, b,
c, d, p, q, rand s are fixed non-zero constants and m and n are integers):

1

arl +br+c

Answer:

Given,

1

ar? +br+c

flz) =

MNow, As we know the derivative of any such function is given by

d()  yod(H) — i (52)

2 ix

e y%

Hence, The derivative of f(x) is

| ! (1) flard4hrdc)
d(;“_“"?'_“rﬂﬂ:rﬂ-) [r;,rz 4 hy 4 ":Jff“'r?‘;'r“:l — 1(:5m {+I.r )

i n (ax? + bx + ¢)*
EE( are --:-11'.|:'--'-a:':I - 0 — [Eft;!' =+ |'_J:I

dir  (ax? + b + ¢)?
dl[rt.rz—e--llf:l::'—i-i:'j’I o [Et’ll‘ 5 E EJ)

dr  (ax? +br+ c)?

Question:8 Find the derivative of the following functions (it is to be understood that a, b,

c, d, p, q, rand s are fixed non-zero constants and m and n are integers):
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ar + b

prt+qr+r
Answer:

Given,

ar + b

flz) =

pr+qr+r
MNow, As we know the derivative of any function

iz ir dr

(L) ypd(He) — yi(%2)
dr Ef%

Hence, The derivative of f(x) is

ff(ﬁj":;j (p? + qz + r)a — (ax + b)(2pz + q)

dr (px? + gz + )2

d(%] B apz? + agr + ar — 2apr® — agx — 2bpr — by

dr (pz? + gz + 7)?
d(ﬁr‘%:' —ff-}'J.!'z + ar — EFJ;J.J- — f;q
[-Jr-.f' o [FI;-Z + qu. + .f']l‘::

Question:9 Find the derivative of the following functions (it is to be understood that a, b,

c, d, p, q, rand s are fixed non-zero constants and m and n are integers):

p;rz +gz+T

ar + b

Answer:
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Given,

;J.F'E +gqr+r

i + b

flz) =

Now, As we know the derivative of any function

d(z) _ pd(Q) —yp(92)

dr y%

Hence, The derivative of f(x) is

d(2E

T .I.'-!"T'j

aris ) (az+0)(2pr +q) — (p2° + gz +7)(a)
dr N (ax + b)z

II’“: EJIE+{II+J' :I

axrh

B 2apa’ + aqax + 2bpx + by — apa® — aqr — ar
dr B (ax + b)?

d( == ) B apx® + 2bpx + by — ar

i B (ax + b)?

Question:10 Find the derivative of the following functions (it is to be understood that a,

b, ¢, d, p, q, rand s are fixed non-zero constants and m and n are integers):

it l &

— Cos T

pd 2

Answer:

Given

f(x) 1 b "

L | B= ———— COS L

Ll"l .1'2
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As we know, the property,

fj[.f'”:] _ H-.!'“_]

and the property

dlyr +y2) _ dyr | dys

dr dr dr

applying that property we get

f'la) = _.:1;, = f_:.);b) + (—sinx)

I g

—4 2b
Flz)= —Eﬂ + S Eing
I

I

Question:11 Find the derivative of the following functions (it is to be understood that a,

b, c,d, p, q, rand s are fixed non-zero constants and m and n are integers): 4\/-; —.d
Answer:

Given

flz) =4yz =2

It can also be written as

]

_f[:r:l =4rz — 2
Now,

As we know, the property,

fj[:l“"] _ ?1.1‘”_1
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and the property

d(yy + y2) oy " s
i - dr i

applying that property we get

Question:12 Find the derivative of the following functions (it is to be understood that a,

b, c,d, p, q, rand s are fixed non-zero constants and m and n are integers):
(u.z' + b)"

Answer:

Given

f(z) = (ax + b)"

Now, As we know the chain rule of derivative,

[flg(=))] = f'(g(x)) x g'(x)

And, the property,

f'(@") = na™!

Also the property
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dlyr +y2) _ dyr | dys

dx dr  dr
applying those properties we get,
f'(z) = nlar + bl x a
(o) = aniae Byt

Question:13 Find the derivative of the following functions (it is to be understood that a,
b, c,d, p, q, rand s are fixed non-zero constants and m and n are

integers): (ar + b)"(ex + d)™

Answer:

Given

f(z) = (ax + b)"(cz + d)™

Now, As we know the chain rule of derivative,
[flglz))] = f'(g(x)) x g'(z)

And the Multiplication property of derivative,
diyiya)  dip di

=Yi— + Yy—
du ¥ di y2 dir

And, the property,

fj[.f'“ j = ng" -1

Also the property
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dlyr +y2) _ dyr | dys

dx dr  dr
Applying those properties we get,
f(x) = (ax + b)"(m(cx + d)™) + (cz + d) (n(az + b)")
f'(z) = m(ax + b)"(cx + d)™ ! + n(cx+ d)(ax + b))

Question:14 Find the derivative of the following functions (it is to be understood that a,

b, ¢, d, p, g, r and s are fixed non-zero constants and m and n are integers): Sinl{.r + )
Answer:

Given,

f(z) = sin(z + a)

Now, As we know the chain rule of derivative,

[flg(z))] = f'(g(x)) x g'(x)

Applying this property we get,

f'(x) = cos(x +a) x 1

f'lz) = cos(z + a)

Question:15 Find the derivative of the following functions (it is to be understood that a,

b, ¢, d, p, q, rand s are fixed non-zero constants and m and n are integers): csc rcot.r
Answer:

Given,
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flz) = cscrcotx
the Multiplication property of derivative,

d(y1y2) dy,  di
= Uy —— + Iy ——
dr # di & dir

Applying the property

d(cscx)(cotx)) dcotx descx
= (C8C.T + cotxr
dx dr dr

d(cscx)(cot x))
i

EJ’(L'HI:' .i') (cot !:I:l 9

= —5CY T — r.-ﬂ'r."! £ eS0T
dir

= csex(— esc® &) + cot x(— cse x cot )

Hence derivative of the function is — cse® r — cot® r cse .

Question:16 Find the derivative of the following functions (it is to be understood that a,

b, ¢, d,p, q, r and s are fixed non-zero constants and m and n are integers):
Cos.T

1 +sing
Answer:

Given,

COs

1l 4+sing

flz)

MNow, As we know the derivative of any function
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Hence, The derivative of f(x) is

fff‘r{:{:%;:' (14 sinz)(—sine) — cosx(cos )

dr (1 + sinx)?

ff(-ii‘-”-‘—r—:l —sinr —sin®r — cos? x

+EInr

dir - (14 sinx)?

dl 5= —sinr — 1

dr (1 +sinz)?

d{ 15tz ) 1

dr (1 +sinx)
Question:17 Find the derivative of the following functions (it is to be understood that a,

b, c, d, p, q, rand s are fixed non-zero constants and m and n are
smMr -+ cosr

integers): sin.r — cos.x
Answer:

Given

sinr + cosr

flx) =

sinr — cosr

Also can be written as

) s tanx + 1

"~ tanx — 1

which further can be written as

tan r + tan(mw/4)
| — tan(m/4) tanx

f(:f') —

flz) = —tan(z — w/4)
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fj[.F'_‘J — 5{1:'2[.r' = ?T..-"r'”
1

flz) = _t':JHE[.!' —/4)

Question:18 Find the derivative of the following functions (it is to be understood that a,

b, ¢, d, p, q, rand s are fixed non-zero constants and m and n are integers):

secr — |
seca + 1
Answer:
Given,
seca — |
flg) = ———
secr 41

which also can be written as

1l —cosx

f(z)

" 1+4cosx
Now,

As we know the derivative of such function

A%)  yad(3) — (%)

dr y%

So, The derivative of the function is,
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d(%] _ (I +cosz)(—(—sinz)) — (1 —cosz)(—sinx)

dr (1 + cosx)?

| —cos
; l: I4-com ,r:|

e G

sinr 4+ sinrcose 4+ 8inr — cos T 8in T

t'” 1—cos J‘]I

A toos x

2s8in

dx - (1 + cosx)?

Which can also be written as

f(j_rm”_]

1+cos = 2secrtana

dr (1 +secx)?

Question:19 Find the derivative of the following functions (it is to be understood that a,

b, ¢, d, p, g, r and s are fixed non-zero constants and m and n are integers): sin" 1
Answer:

Given,

flz) =sin" x

Now, As we know the chain rule of derivative,

[f(g(x))] = f'(g(x)) x g'(x)

And, the property,

f'(a") = na"!

Applying those properties, we get

(&) = nsin" !z cosx
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Hence Derivative of the given function is n sin" 1 reosz

Question:20 Find the derivative of the following functions (it is to be understood that a,

b, c,d, p, q, rand s are fixed non-zero constants and m and n are integers):
a+ bsinr
c+deosx

Answer:

Given Function

i+ hsin
flao) = ==

e+ deosax

MNow, As we know the derivative of any function of this type is:

d(l)  yad() — g1 (48)

Fi o] il

. y%

Hence derivative of the given function will be:

f“:%] (¢ + deosx)(beosx) — (a+ bsinx)(d—sinx))

dr N (e + d cos x)?

+frsi i i
d( 420y heosa + b cos? r + adsinz + bdsin® x

dr N (e + dcosx)?

d(%) cheos @ + ad sin © + bd(sin® x + cos? x)

dir N (e + dcosz)?

f“: {r-:-b:i'm,r:l

crdesr)  cbeosa + adsinz + bd

dr N (¢ + deosa)?
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Question:21 Find the derivative of the following functions (it is to be understood that a,

b, c,d, p, q, rand s are fixed non-zero constants and m and n are integers):
sin(x + a)
Cos.r

Answer:

Given,

sin(x + a)

COs.T

flz) =

MNow, As we know the derivative of any function

dly) _ ypd(FE) — (G2

dr v

Hence the derivative of the given function is:

d(P2)  (cos 7) (cos(x + a) — sin(z + a)(—sin(z))
T - (cosz)?

ffl: sinfr4a) J

Cos.T

(cosx)(cos(r + a)) + sinlxz + a)(sin(r))

dr - (cosa)?
rf(%%ﬁ"—?j coslxr +a— 1)

dr B (cos x)?
d(siul.’rﬂ':} :I CD.':.‘I::‘LJI

COS T —

dr (cosx)?
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Question:22 Find the derivative of the following functions (it is to be understood that a,
b, c,d, p, q, rand s are fixed non-zero constants and m and n are

integers): 2 (5sinx — 3cos )

Answer:

Given

f(x) = x*(5sinx — 3cosz)

Now, As we know, the Mulliplication property of derivative,
diyiya)  dip diyy

= | —— + Yp——
dir ¥ di L& dir

Hence derivative of the given function is:

diz*(5sinz — 3cosz))
dr
d(z*(5sinz — 3cos x))

dir

= :i"i(ﬂ cosT + 38inx) + (dsinx — 3 cos r)dz®

— brlcosz — Jrtsing — 20 sinr — 127° cos

Question:23 Find the derivative of the following functions (it is to be understood that a,
b, c,d, p, q, rand s are fixed non-zero constants and m and n are

integers): (z* + 1) cosx
Answer:
Given

flz) = (x2 + 1) cos
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Now, As we know the product rule of derivative,

d(y1y2) dyy dy

= '

e / de " dr

The derivative of the given function is

2 — - 72
d({x® + 1) cosT) dcos N cosrd('r +1)

dr ' dx dr

Ff“.i'z + 1) cosx)

/ = (z° + 1)(—sina) + cosx(2x)
(L

2 '
di(x® + 1) cos - :
([‘I d :I :I = —"-,I"a Sl — 811 .T 2:r' COs r
My

Question:24 Find the derivative of the following functions (it is to be understood that a,
b, c,d, p, q, rand s are fixed non-zero constants and m and n are

integers): (ax? + sinz)(p + ¢ cos x)

Answer:

Given,

f(x) = (ax® +sinz)(p + gcosx)

Now As we know the Multiplication property of derivative,(the product rule)

dl(y1y2) dy. y
= oL Y Hzi
dr di dir

And also the property

{1y + { i
f(m .ffzj i + (i

dr - dx dr

Applying those properties we get,
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d((ax? + sinz)(p + qcosx))

I — (az® +sin x)(—gsinz) + (p+ qz)(2ax + cos )
dr

f'(z) = —{J‘.EJ!.E'ZHill T —q sin®x + 2apr + peosr + zﬂff:i"g + ¢ cos¥
f!(x) = 2*(—agsinz + 2ag) + x(2ap + gcos ) + pcosr — gsin’® x

Question:25 Find the derivative of the following functions (it is to be understood that a,
b, c,d, p, q, rand s are fixed non-zero constants and m and n are

integers): (* + cosz)(x — tanz)
Answer:

Given,

flz) = (z + cosz)(x — tan x)

And the Multiplication property of derivative,

diy1y2) dyy .

dr :yig w dx

Also the property

diyy +y2)  dyy  dys
= +
dir du di

Applying those properties we get,

= (z +cosz)(l — sec? ) + (z — tanx)(1 — sin )

Call: +91- 9686 - 083 - 421 Page 66 of 71 Wi vikeantacadenmy.on



VIKRANTADAD=MY"

= (r+cosz)(—tan® z) + (r — tanz)(1 — sinx)

(— tan? x)(x +cosz)+ (r—tanz)(l — sinx)

Question:26 Find the derivative of the following functions (it is to be understood that a,

b, c,d, p, q, rand s are fixed non-zero constants and m and n are integers):
dr + dsinx
3r + Tcosr

Answer:

Given,

4r + Hsinzx
f("?] - ar + T7TcosT

Now, As we know the derivative of any function

if2 ix dx

d(3) _ ypd(F) — yi(42)
dr 3

Also the property

d(yy + yo) _dy s iy

i dix i

Applying those properties,we get

f"(jj;_:;'fﬁ%] (3 + Tcosz)(4 + Scosx) — (dx + Ssinx)(3 — Tsinx)

dr (3x + Tcos .rjz

120 + 28 cosx + 1hxcosa + 35 cos? o — 120 — 15sina + 28x sinx + 35 sin?

= (32 + Tcosx)?

I
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127 + 28 cosx + 15z cosx — 122 — 15sinx + 28xsinx + 35(sin z + cos? x)
(3x + Tcosx)?

28cosx + 1brcosx — 15sinx + 28xsinx + 35
(32 + Tcosx)?

Question:27 Find the derivative of the following functions (it is to be understood that a,
b, c,d, p, q, rand s are fixed non-zero constants and m and n are integers):

2 cos(m /4)

sinr
Answer:

Given,

2 cos(m /4)

flz) =

sinr
MNow, As we know the derivative of any function

Now, As we know the derivative of any function

d(%) B ypd( L) — gy (L)

dx Y2

Hence the derivative of the given function is

d(ZE2)  (sinx)(2z cos(r/4)) — (2 cos(m/4)) (cosz)

sinT _
dr sin’ r
ARl 4 ﬁ.'r'l : F
f[r—-{,:t—i‘f;—j] 2z sin cos(m/4) — 2% cos x cos(7 /4)
dz - sin
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Question:28 Find the derivative of the following functions (it is to be understood that a,

b, c,d, p, q, rand s are fixed non-zero constants and m and n are integers):

I

Answer:
Given
flz) = T‘LE

Now, As we know the derivative of any function

dl —2—) B (1 —|—ta,n;1".]r:£[ﬂ—;] —r{%]

1+tan r

dr (1 + tanx)?

"“:Tﬁj (1+tanz)(l) — .1-[51—3;-2 )

de (1 + tanx)?
dmie=s) 1+tanz — zsec’s
da n (1 + tanzx)?

Question:29 Find the derivative of the following functions (it is to be understood that a,

b, c,d, p, q, rand s are fixed non-zero constants and m and n are

integers): (# + secx)(r — tan )
Answer:

Given

flz) = (z +secr)(r — tan )

Now, As we know the Multiplication property of derivative,
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d(y112) dyn dyy
dr i dr w dx

Also the property

diys +y2)  dyy  dys
= —
dr dr da

Applying those properties we get,

the derivative of the given function is,

d((z + secz)(z — tan )
dr

= (r+4sec r)(1—sec? )+ (r—tan z)(1+secr tan )

Question:30 Find the derivative of the following functions (it is to be understood that a,

b, c,d, p, q, rand s are fixed non-zero constants and m and n are integers):

T

sin" @«

Answer:

Given,

Now, As we know the derivative of any function

rflfi%] B yod () — gy ()

ix da

dr Hé

Also chain rule of derivative,
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[f(g(zx))] = f'(g(z)) x ¢'(x)
Hence the derivative of the given function is

1 T I =ip™
dl gz _ Hln”.rri(%j__] _ I!,(I{su;‘ Jn,:l

dn': I._;_!”'z.u r

d[sin{‘.'r) sin™ II[].) — T[H-Sin“_l e .1'_‘:]
dr sin?x

EE( :Iicr I :I Hil’ln T —TocosTn Hil].”_i T
de sin® g

d( *iltl{‘ z ) sin"r — xcosansin"” Ly

dr sin?r

x C T IO e
dlgm)  sin" la(sine — nacosw)

dr sin®n g

dl—=—) (sinx — nrcosz)

dx sin™tlg
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