NCERT Solutions for Class 11 Maths Chapter 13 Limits and Derivatives

Question:1 Evaluate the following limits

limx+ 3

T
Answer:

limx+ 3

r—r

= limd3+3

Ir—r

= 6 Answer

) o lim (e —22)7)
Question:2 Evaluate the following limits =—=

Answer:

Below you can find the solution:

2.

]

I

lim (r — 22/7) =7 —

T—T prd

lim 7
Question:3 Evaluate the following limits r—1 -

Answer:

The limit

. @ 42
limar-=a(l)"=w

r—r

Answer is T

dr + 3
lim
Question:4 Evaluate the following limits =—4 x — 2




Answer:

The limit
o o dr+3
lim
r—4 -2
4(4) + 3
(4) — 2
19

2 (Answer)

lim -
Question:5 Evaluate the following limits =—+-1 r—1

Answer:
The limit

| 210 054
lim .
r—+d r—1

(—1)0 4 (—1)5 + 1

j i
(—1)—1
1—-1+1
=
—2
1
2 (Answer)
 (r+1)P° -1
lim ———
Question:6 Evaluate the following limits =—0 T
Answer:

The limit



since we have changed the function, its limit will also change,
SO
r—=U0y—=0+1=1

So our function have became

y' —1

lim .
y—=1 y—1

Now As we know the property

1] T
o’ —a _
lim — na™ !
r—1 T — 11
oy =1 _ 5
lim — =5{1)"=5
y—1 y—1
Hence,

p 115 ;

B ) L
lim e - 5
r—+1) T

y 312 —x — 10
im
Question:7 Evaluate the following limits —2 72 — 4

Answer:



The limit

327t —x—10
lim

T—+2 T2 — 4

o {r—2)(3x + 5)
= lim — -
r—2 |1 — ETJI‘.E' =+ 3]

3z +5)
= lim ——
r—2 (1 4 3]

(3(2) + 5)

((2) +2)

11

4 (Answer)

!

—hr —3

: I
lim 5

Question:8 Evaluate the following limits =—3 2
Answer:

The limit

r — 81

—hr —3

lim
r—d 21

b

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

o (r =3+ 3 +9)
lim - :
T—+d lr — 3)(2.E' T l]

o {z+3)(z*+9)
limn - .
T3 (20 + 1)

Now we can put the limit directly, so

o (r+3) (2 +09)
lim - .
T3 (20 + 1)




((3)+3)((3)2+9)
(203) + 1)

6= 18
=

7

108

=
i

ar + b

lim
Question:9 Evaluate the following limits *—0 ez + 1

Answer:

The limit,

ar + b

lim -
r—0 o+ ]

all) +0b
= a1
n.'.'IEUTJ +1

= b (Answer)

8
o lim ———
Question:10 Evaluate the following limits :—+1 =1/ — 1

Answer:

The limit
13 1

llﬁrr% 26

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

factorize the function and then put the limit.



L1/3 —1 MERE _ 12

ey il By

-

I::tl,.*{h _ 1‘l||::I.1,-"ﬁ.l L 1.]

= A6
— lim(2"%) £ 1)

_ |’1f1,-“'{53 1)
=1+1

= 2 (Answer)

2
ar® +br + ¢
lim —; _ a+b+ec#0
Question:11 Evaluate the following limits *—1 ¢z + br + a

Answer:

The limit:

ar® + br + ¢
lim ——— a+b+c#£0
=1 cr* + br + a

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

SO,

@
T+ br+c
lilllm & L.a—b—r:%[]

o .
—1 cr* + br + a

a[l)z +0b(1)+¢
c(1)2+b(1)+a’

a+b+te

a+b+e

1 (Answer)



lim
Question:12 Evaluate the following limits x—-2 = + 2

Answer:

1
lim -

T——2

bt |

E'_

]

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

the function and then put the limit,

sin ar

lim
Question:13 Evaluate the following limits =0 bz

Answer:

The limit

sin ar

lim
r—l b.i'



0

Here on directly putting the limits, the function becomes 0 form. so we try to make the
sinr

function in the formof = . so,

sin ar

lim
T—ll EJ.i:'

. sinar{ar)
= lim —
r—l b,a'lt{{,z'_‘j

811 ar a

= lim
r—0 ar b

SINT

lim =1

As r—0 T

. il
=1 —
b
(I

b (Answer)

Si1l T
i A 11111_H, ca,h#£ 0
Question:14 Evaluate the following limits z—0 sin bz

Answer:

The limit,

sin ar

ca,h# 0

lim —
r—0 sin br

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

the form of a .and then put the limit,

ST

) .
: 0T
R




lilni,,._.rﬂ% b
' 1

a

b (Answer)

. sin(m — 1)
lim —m8—

Question:15 Evaluate the following limits * 7 7T — x)
Answer:

The limit

. sin(m — 1)
lim —m8—

r—T TT — g]

oosin(m—x) 1
= lim ——— x —

= (T — 1) m
LY A

1
=1x—
T

1
T (Answer)

Cos .

lim
Question:16 Evaluate the following limits =—0 m — &r

Answer:

The limit

COs T

1111

r—0q —71

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

Cos .

lim

r—0 7 — 1



cos(0)

T —(0)

1
T (Answer)

cos2r — 1

hm ——————
Question:17 Evaluate the following limits rob cosz — 1
Answer:

The limit:

. COos 2r —1
lim

r—0 cosr — 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

lim———
T cosT — 1

—2(sin’x)

1111{1_ —2(sin?(3))

r—u o

= 4 (Answer)

T + T COS T
lim ——
Question:18 Evaluate the following limits =0 bsinr

Answer:



. ar -+ T cosT
lim ———
L hsinx

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
ST

formof &+ as we know that it tends to 1 when x tends to O.

So,

. ar -+ T cosT
lim ———
L hsinx

1 . xla+cosz)
= —lim———
b x—0 ST
1. T )
= — lim — * a4+ cosx)

h r—0gin r

1
o % 1 % (a+ cos(0))

i+ 1

b (Answer)

. ... limrsecx
Question:19 Evaluate the following limits x—0

Answer:

lim rsec

T—1)

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

directly. So,

lim r sec

T—+1)

= (0) sec(0)



= IZU] = 1

= 0. (Answer)

. sin ax + br b b0
i ————  a, b, a + b 5
Question:20 Evaluate the following limits *—0 ax + sin bx

Answer:

sin axr + bx
lim Mu: b.a+b#0

r—0 qr + sin br

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

sin ar + br
lim M{I, boa+b#0

r—0 qr + sin br

sinar

T+ b

= lim

=0 qr 4 sinbr b

br

. Eb-l.:: :'-I!.I' - _b
= lim —=&

r—0 g L ﬂ—LEE'I- - b

l-a+b
a+1-b
a+0b
a-+b

= 1 (Answer)

. . lim(cscxr —cota)
Question:21 Evaluate the following limits =—0

Answer:

lim (cscx — cot x)

T—+1)



On putting the limit directly the function takes infinity by infinity form, So we simplify the

function and then put the limit

lim (cscx — cot x)

T—1)

. 1 COST
= lim — - —
z—0 \ sinr  sinr
. 1 — cosx
=lim [ ———
r—0 ST
. 2sin’ (%)
= lim [ ———=—
r—0 SinaT

= [ (Answer)

, tan 2
lim

Question:22 Evaluate the following limits *—7/2 £ — w2

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

function and then put the limits,

So



Let's put

1

y=1—

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

as

=
=

=
1

!
1
!

|
b |
|

|

So function in new variable becomes,

tan2(y + 3)

lim - -
y—0y +m/2—m/2
o tan(2y + )
= lim b ol ALY,
y—0 Yy

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

o tan(2y)
= lim e o4
y—0 Yy

. sin2y 2
= lim — : -
y—0 2y coSs2Y

=1x2

= 2 (Answer)
Question:23 Find
Answer:

Given Function



Now,
Limitatx=0:
at v =0~

lim fiz) = lim (2r+3) =2(0)+3 =3

Cr—0- T—+0=

at © =07

lim flz)= lim 3(r+1)=3(0+1)=3

r—T T—0T

Hence limitat x =0 is 3.

Limitatx =1

atr =17

lim f(r)= lim 3(r+1)=3(1+1) =6
r—+]1T T—+1T

atr =17

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

T—1" T—1"

Hence limit at x = 1 is 6.
Question:24 Find

Answer:



Limitatz =17

lim f(r) =lim(—z®—1) = —(1)2—1 = -2

r—17 I—

Limitatz = 1~

lim f(z) = lim(x? — 1) = (1) —1 =0

T—1" T—*

As we can see that Limitat * = 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 Limit at # = 07

lim f(r)= lim M ~ T

T—0t T—0t I T
The left-hand limit or Limit at = = 0™
|z —T

lim flr)= lim — = — = —1
r—0~ r—0- T T

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

does not exists.
Question:26 Evaluate

Answer:



The right-hand Limit or Limitat = = 07

: ; : £ T :
lim flz)= lim —=—=1
r—07 r— 0t |i!| T

The left-hand limit or Limitat = = 0™

. , . T T _
lim flz)= lim — = —=—1
r—0~ r—0~ | —I

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

does not exists.

li () wheref(z) = || — 5
Question:27 Find.rl—l-}%f‘ij'“ weref(r) = |r| =5

Answer:

lim flx), wheref(z) = || —5

L—d

The right-hand Limit or Limitat x = 5

lim f(z)= lim |¢| =5=5-5=0
T—+o7T T—+OT

The left-hand limit or Limitat x = 2

lim f(r)= lim |[z| -5=5—-5=0
T—+0~ T4

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

0.

Question:28 Suppose



a+br <1

flr) = 4 r=1

bh—ar r=>1 _ :

f (x) = f (1) what are possible values of a and b?

Answer:
Given,

a+br r<=1
flr) = 4 r=1

bh—ar r=>1
And

1111% filx)= f(1)

I—

Since the limit exists,

left-hand limit = Right-hand limit = f(1).

Left-hand limit = f(1)

lim f(r)=lim(a+br)=a+b{l)=a+b=4

T—1- —
Right-hand limit

|1—r11%}+ flz)= }rl_IH (b—ar)=b—a(l)=b—a=4
From both equations, we get that,

a=0andb =4

Hence the possible value of a and b are 0 and 4 respectively.



Question:29 Let a1, a2, . . ., an be fixed real numbers and define a

; ; , . lim
function f () = [ —ay){x — ag)...(x — a, ). What is 71 f (x) ? For

lim f(x)
some @ # @1, a2....0y | compute | z—a”

Answer:
Given,
flo) =z —a)(x — as)..(x — ay).

Now,

Hence

lim f(z) =0

s E—rily

Now,

lim f(z) = im(z — ay)(z —az)...(x — ay)

I—Hil I—il

lim f(z) = (a —ay)(a —az){a — az)

I—il

Hence

lim filr) =(a —ay)la—az){a—az)
I—ril .

z[+1 z<0
flx) = 0 r=1>0
lr| =1 = =0

Question:30 If

?

()

lim f{
For what value (s) of a does =—a"

" exists



Answer:

2] +1 =<0
flz) = 0 r=>0
lr| =1 = =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 @ = (07

lim flz)=lim |[¢r| -1=1-1=0

T—0T T—+0T

The left-hand limit or Limit at #z = 0~

lim fizr)= lim |r|+1=0+1=1

r—— T—+0~

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

does not exists.
Case 2: Whena <0

The right-hand Limit or Limitat x = a™

lim fiz) = lim || —1=a—1

T—ra T T—+i T

The left-hand limit or Limit at x = a~

lim f(r)= lim || —1=a—1

T—il T—id
Since LHL = RHL, Limit exists at x = a and is equal to a-1.

Case 3: Whena >0



The right-hand Limit or Limitatx = a™

lim flz) = lim |r|+1=a+1
r—at Tt

The left-hand limit or Limitat x = a~

im f(r)= lim ||+ 1=a+1

T—l T—rd
Since LHL = RHL, Limit exists at x = a and is equal to a+1
Hence,

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

, (r) — 2 )
_ . ~lim ¥ =T lim f(x)
Question:31 If the function f(x) satisfies =—1 1= — 1 , evaluate r—1"

Answer:

Given

. flx) =2
lim ———
r—1 7 —1

T

Now,

lim( f(z) —2) = wlim(z? — 1)
r—1 " I—r

l_il_l%lfflz.i'_]] —2)=m(1-1)

0

lill%lzlf[.z'_] — 2]
Ir—r

1111% flx) =2
Ir—r



Question:32 If

, lim flx) and lin
. For what integers m and n does both x—0" T—+
Answer:
Given,

Case 1: Limitatx=0

The right-hand Limit or Limitat = = (07

lim flr)= lim nr+m=n(0)+m=m
r—0t T—0t

The left-hand limit or Limit at = = 0~

. ¢ . 2 ! 2
lim fiz)= lim maz"+n=m(0)"+n=nmn

r—— T—0—
Hence Limit will existat x=0whenm=n..
Case 2: Limitatx =1

The right-hand Limit or Limitat © = 17

lim f(r) = lm nz®+m = n(1)?
r—1t T—+17t

—im=n-—1m

The left-hand limit or Limitat.r = 1~

lim flr)= lim nr+m=mn(l)+m=n+m

r—1- T—1"

%f[.a'_]

exist ?



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 z° — 2 at = = 10
Answer:

F(x)= 2% — 2

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

f'{z) = lim flz+h) - flz)

h—s) h

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

f'(10) = lim f(10+4) - £(10)
T =0 h

f'(10) = lim (10 + h)* =2 — ((10)* — 2)
T ' h— h

, 100 +20h +h:—2 — 100+ 2
f10) = lim o
' h—1) h

20h + h*
#(10) = lim =270

h—1) 1

F10) = lim 20 + h

h—1)

£(10) =20+ 0



F10) = 20

Question:2 Find the derivative of x at x = 1.
Answer:

Given

f(x)= x

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

F(z) — lim fle+h)— flz)

h—) h

The derivative of f(x) at x = 1:

flL+h)— f(1)

1)
I hl—l,l{lJ h
(1+h)—(1)
1) J— 11
I nl—lrl{lJ h
(1)
1) = 7
I nl—lfﬁ I

f'(1) = 1 (Answer)

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

f(x)= 99x

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



f'(z) = lim flath) - f@)

h—) h

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

7/(100) = tim T2 ﬁj.‘l — £(100)
11—+l ]

99(100 + k) — 99(100
£/(100) = lim —— ) — 99(100)
' h—+0 h

99/
F(100) = lim —2

h—0  Ji

£/(100) = 99

L\.J'
=1

Question:4 (i) Find the derivative of the following functions from first principle. 3
Answer:

Given

f(x)= = — 27

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

flz+h) = f()

f'lx) = lim

T D h
(x+h)?® =27 — ((2)* —27)
(x) = i :
fi;l hl—lrlilJ I
S h? 4 32%h + 30 — 2T + 2% + 27
flz lim -
= Ao I

h? + 32%h + 3h%x
_flrl . — 1.
fz) hl—l-,l{la h




f'(x) = lim h* + 3hx

h—1

I'(z) =

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

principle. [z — 1){z —2)
Answer:
f(x)= (x —1){x —2)

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

. (x+h)— flx)
f'(z) = lim I f
' h—0 i
(r+h—1){e+h—-2)—(r—1)(z—2)
f [ z = lim
h—D h
'? i ] i i 2 i i
+trsh—2r+hr+h—-2h—x—-—h+2—r"4+2xr 4+ x-—2
f () = lim -
= Ao h

Qhr + h® — 3h
J'Irl . 1-
fz) hl—l-,l{la h

fx) =1lim2r+h —3

.’aﬂ{J
f'(x) = 2r — 3 (Answer)
Question:4(iii) Find the derivative of the following functions from first principle.
Answer:
fx)= 1/7°

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

1;.-'.E.2



fle+h)— flz)

iy
(r) = lim
/ T 0 I
. P
Lj{r + h)? — 1/(x)
f (r) = lim
T o f
rt—(r+h)?
(r+h)2x2
f'lr) = lim ———
ey h
2 2 . 2
£ r° —r° — 2xh — h*
(r) = lim -
T D hiz + h)2z?

L Ty M -
f'(x) = lim il ﬁ
h—0 bz + h)2a

—2r — h
') hll—,l{lua—h‘,l
I YO
) — 2r — 0
T+ 0)22
9
j|,E':| = —
=3 (Answer)

r+1

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

Answer:
Given:
r+ 1
(z) =
fla) = ——

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

F(z) — lim flz +h)— flz)

h—s) h




r+htl  xil

r . T+h—1 r—1
fllr) = lim ————
' h—0 h

(z+h+1iz—1)—(z+1)(z+h-1)
(r—1){x+h-1)

f'(z) = lim
' h—0) I

gt hr—h+r—1—x'—gh+r—c—h+1

f'(x) = lim

h—0) (x—1){x+h—1)h

f'lx) = lim - ,_Eh
T k=0 (= 1)z + R —1)h

-2

“

) = i
) = N h = 1)

-2

&

(r—1){x+0—1)

fllz) =

-2

o

.I'I"IEI\II - =
iz, (x —1)2

. o o
.1'1{’” .i!"j'j 2

(x) =
Question:5 For the function f(z) 100 09 2
=100 f '(0).

Answer:
100 99 2
Ir.E'].I — I—_I_I_I_””'_I__ E'_J.
AR 100 99 2
As we know, the property,
fjlf.l‘”:l _ }L.i!'”_l
applying that property we get
99 98 .
f’[.a'_‘.l =100— + 99—+ ... +2-+140
' 100 99 2

1
Prove that f '(1)



) =2 + 2% + ... r+ 1

Now.

F0)=0"+0% + ..0+1="
1) =19 £ 1% ¢ 1 +1—100
So,

Here

1 = 100 = 100
f’[[]_‘.l x 100 = f’[l]
Hence Proved.

i . o | -1 2 -2 1
Question:6 Find the derivative of " + axr" * +a“z" ° + ...+ a" ‘= + a" for some

fixed real number a.
Answer:
Given

n—2 n—1

o)
1y 0l + o+ ad e a

flz) =x" +az""
As we know, the property,
fjlz.i'”:l _ }L.i!'”_l

applying that property we get



flr)y=nz"14+an— D" +a’n—2)2" 2+ . +a" 11 +0
fllz)=na"T+aln - D" 2+ a?(n—2)2" 2+ ... +a
Question:7(i) For some constants a and b, find the derivative of (z —a)lz —b)
Answer:

Given

flr)=(r—a)(r—b) = 2> — ar — br + ab

As we know, the property,

™) = na™ !

and the property

diys +y2)  dyr | dys
dr - dr dr

applying that property we get

fllr) =2 —a—10b

Question:7(ii) For some constants a and b, find the derivative of ( ar® + '5.]2
Answer:

Given

flz) = (az? + b)? = a’x? + 2abz? + b°

As we know, the property,



fjlz.i!'” ] _ fl.i!'”_l

and the property

diys +y2)  dyr | dys
dr T dr dr

applying those properties we get
f'{x) = 4a’s® + 2(2)abzr + 0
f'(z) = 4a’2® + dabzx

f'{x) = dar(ax® +b)

T —

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

Answer:
Given,
) T —
.flt'EI:I -
r—b

Now As we know the quotient rule of derivative,

d( i dp o dip
Yz 1J — Y2 ix i ar

o
dr Y3

So applying this rule, we get

f T . dix—a) . d{x—b)
d( .r—h-]J . (x — b dz 2 —a) dr

dr (x — b)2

di==5) (r—b)—(z—a)

dr (r — b)2




ff':ﬁ) a—0b

dx (x —b)?

. a—b
f'uf.‘-'—m

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

Answer:
Given,
71 71
) -
flz) = ——
T —

Now As we know the quotient rule of derivative,

el 4L dip _ diyz
1J _ Y2 iz E5 dx

‘_1}2'

dr 3

So applying this rule, we get

i -I-r; —rt?; i df .I-?: _ﬂ?: .:I ] ;I ?I rfl:"l-_rt.:l
| . st Sl el . J—
di T—ua ) (1 ) ar \.2 a') dx

dx (7 —a)?

oot T .
A=)  (z —anz""! — (2" —a")

L T—a y \
dr (r —a)?
(l-ﬂ_”?i _
(==) nz" —anz™ ! —z" +a"
dx (x —a)?
Hence
F(z) nr —anz™ ! — 2" + "
I\.'EI. -

(r —a)?



Question:9(i) Find the derivative of 2r — 3/4
Answer:

Given:

flz)=2r —3/4

As we know, the property,

f'(z") = na"!

and the property

diys +y2)  dyr | dys
dr  dr dr

applying that property we get

Question:9(ii) Find the derivative of (57° + 3z — 1)(x — 1)
Answer:

Given.

flr)= (62 +3z —1){x —1) =5z + 32> —r — 52° —3r + 1
flz) =5zt — 5% + 327 —dz + 1

As we know, the property,



fjlz.i!'” ] _ fl.i!'”_l

and the property

diys +y2)  dyr | dys
dr T dr dr

applying that property we get

flr) =5(4)2® —5(3)r? +3(2)r —4+0
f'{r) = 200 — 152 + 62 — 4

Question:9(iii) Find the derivative of r? (5 + 3x)
Answer:

Given

flxr) = 35+ 3z) =520 + 3272

As we know, the property,

™) = na" !

and the property

diys +y2)  dyr | dys
dr  dr dr

applying that property we get
f(x) = (=3)5r~* +3(=2)x?

flz) = —152~4 — 6272



Question:9(iv) Find the derivative of (3 — 677
Answer:

Given

flz) =2°(3 — 6277 = 32" — 6%

As we know, the property,

™) = na™ !

and the property

diys +y2)  dyr | dys
dr  dr dr

applying that property we get
f'{x) = (5)3z* — 6({—4)z°

f(x) = 152 + 24270

Question:9(v) Find the derivative of 7 (3 — 427
Answer:

Given

fla) =723 -4z =324 — 427"

As we know, the property,

fjlz.i!'” ] _ }L.i!'”_l



and the property

diys +y2)  dyr | dys
dr  dr dr

applying that property we get
flr) = (—4)327° — (—9)4x™ "

flx) = —1227° + 362717

2 72

Question:9(vi) Find the derivative of = + 1 3z — 1
Answer:

Given

2 T2

r+1 3r—1

fla) =

As we know the quotient rule of derivative:

d( i dp _ dip
Yz 1J — Y2 ix 5 ix

o
dx Y3

and the property

diys +y2)  dyn | dys
dr T dr dr

So applying this rule, we get



= (32 — 1)27 — 223
dr (r+1)2 (3 — 1)2
(=% — 755 _ -2 6’ -2r -3
dr (r+1)2 (3 — 1)2
ddi—) -2 -
dr (z+1)2 (3z—1)2
Hence
—2 3z? — 2z

.I'I-'IEI:I — .
flz (r+1)%  (3xr—1)2

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

Given,

f(x)= cos r

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

f'lr) = lim flzth) = f(z)

h—0 h

. . cos{r+ h) — cos(x)
f'lr) = lim
' h—0) h

Y . cos(x)cos(h) — sin(x) sin(h) — cos(x)
f'lx) = lim

h—0 h

) - cos(r)cos(h) — coslx)  sinlx)sinlh)
f'lx) = lim —
h—0) I f

. . coslr)(cos(h) — 1)  sinlz)sin(h)
f'lr) = lim —
' h—0) h h




TN :
» , - —2sin= (/2] - sinh
f'lr) = lim cos(r) - —sin(r)
' h—0 h h

fllx) = cos(x)(0) — sinz(1)

f'(x) = —sin(x)

Question:11(i) Find the derivative of the following functions: sin r cos r
Answer:

Given,

f(x)= sinrcos.x

Now, As we know the product rule of derivative,

d(y1y2)

s diy
dr 71 dr

So, applying the rule here,

disin x cos ) . dcosr dsin
=sinr——— + cosT———
dir dar dar

d(sin x cos.x) 1l .6 )
= sinx(—sinx) + cos r(cos )

dr

disinrcosz) sin? 7 + cos?

dr

i s
dlsinx cosr) .
= cos 2T

dr

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

Answer:



Given
1

Cos .

flx) = sec =

Now As we know the quotient rule of derivative,

‘_1}2'

fdl 2L dip _ diyz
1J _ Y2 iz E5 dx

dr 3

So applying this rule, we get

di 1 ) COS E.rﬂl.l o 1|’fl.('0:-i T)

Leos Tl S odx dr
dr cos? T
di——)  —1({—sinx)
03 L \ ) i
dr cos? T
d =) sin T sinr 1
fesrt ' - )
R
el Ccos2 1 COS T COS T

disec x)

dr

= tanrsecx

Question:11 (iii) Find the derivative of the following functions: ? sec.r + 4 cos.x
Answer:

Given

flz) =bsecx +4dcosx

As we know the property

diys +y2)  dyr | dys
dr T dr dr

Applying the property, we get



dibsecr +4cosr) dibsecr) d{4dcosr)

dr dr dr

d(Hsecr + dcosr)

dr

= btanrsecr + 4(—sinx)

didsecr +4dcosx)

dr

=dtanrsecr —dsinz

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

Answer:
Given :
I J-
flz) =cser = —
sin T

Now As we know the quotient rule of derivative,

(2L dpg . diyz
“ Yz 1] _ Y2 dr Y de

dr 3

So applying this rule, we get

P | s adll) 4 disinT)
I:-'ﬁ*s;in |] _ \SIn 'E:I dx —1 dx

dx (sinx)?
d(—2=)  —1(cosz)

‘sinz/ hCOSE

dx (sinx)?
d( =) (cosz) 1

sinx/ AT

dr (sinx) sinx

dicscr)

dr

= —cotrcscr

Question:11(v) Find the derivative of the following functions: 3 cot = + d csc



Answer:
Given,
flxr)=3cotr+dcscr

As we know the property

diys +y2)  dyr | dys
dr  dr dr

Applying the property,

di3cotx +5descr)  d3cotx) dlbescr)

dr dr dr
e . . . [ COs T |
di3cotx + Hescr) _ gfft 3-“]_,._] N d(5 cscr)
dr dr dr
d(3 cot x + Hescx) _ e
= —hescrcote + 3—=—2—
dr dr

Now As we know the quotient rule of derivative,

(2L dp o dys
“ Yz 1] _ Y2 dr (4] dr
- 2

dr 15

So applying this rule, we get

d{3cotxr + Heser) sinr(— sinax) — cosx(cos )

= —dhecscrcotr + 3
.
dr sin” T




dl3cotx + DHescr) _ = sin? & — cos?x
= —dcescrcotr + 3 —5
dr sin®
. _ -0 2
d(3cotx + Hescx) _ sin® r + cos®
= —dcscrcotr —3 —5
dr sin”
d{3cotx + Hescr) _ 1
= —dcscrcotr —3 | —
dr sin”

d(3 cotx + Hescx)

dr

_ . 2
= —hescrcotr — 3csct o

Question:11(vi) Find the derivative of the following functions: 2 sinr — Gcosx + 7
Answer:

Given,

flr)=>5sinx —6Gecosx + 7

Now as we know the property

diyy +y2)  dyr | dys
dr  dr dx

So, applying the property,

f'lr) =becosx —6(—sinx) + 0

f'(x) = beosx + 6(sinx)

flle) =bcosx +Gsinx

Question:11(vii) Find the derivative of the following functions: 2 tan x — 7sec

Answer:



Given
flo) =2tanr — Tsecx

As we know the property

diys +y2)  dyr | dys
dr - dr dr

Applying this property,

di2tanr + Tsecx) }{ft:m r _dsecx
P + i
dr dr dr

d(2tanr + Tsecx)

dr

. 2 -
2sec” r + T(—secrtanr)

di2tanx + Tsecx)

dr

. 2 -
2sectr — Tsecrtan o

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

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

f'(z) = lim fle+h) = flr)

h—) h




—(x+h) —(—x)

f'lx) = lim

h—0) h
—
.l'I"I. — 1 o
fz) b0 T
fllz)=-1

Question:1(ii) Find the derivative of the following functions from first principle: [—-?'.11_1
Answer:

Given.

fx)= ()7

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

Plz) = lim LR = J@)

h—0 h

. N L 1) I ey
f'lr) = lim
' h—0) I

1,1
f'(z) = lim _T+h =z
' h—1) h

—r+r+h
; . riz+h)
f'(x) = lim

h—1 h

T—huﬁ—:_
(r+h)ix)

h

_|||"II =1|
fix) lim

. , 1
f'lz) = lim ———
' h—0 x(x + h)

) — 1
- L, A IE|2



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

principle: sin{r + 1)
Answer:

Given.

flz) =sn(zr + 1]

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

Plz) = lim LR = J@)

h—0 h

sin(fr+h+1)—sin(x+ 1)

f'lx) = lim

h— I,fJ
”  2cos(Hirlirtly gy (zrheloroly
f'lx) = lim
h— h
i ¢ rpLh L .
2 f'“-‘*’t%] 5111|‘%]|

f'(z) = lim
' h—0) I

P e S .
c-u.a'lt%j 511‘1(%]

f'(x) = lim

h—10

[

2z + 0 + 2
fllx) = c'm'[iT] % 1

f'lx) = cos(x + 1)

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

principle: cos(z — m/8)

Answer:



Given.
flz) = cos(z — 7/8)

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

f'(z) = lim fle+h) = flr)

h—) h

) o cos(lr+Nh —7/B) —coslz — 7 /8)
f'lx) = lim i .
h—0 h

o Ir+h—w 4y .
—2sin (%) 511 (%}
f'lx) = lim

h—0 h

fllr) = —sin(x — 7 /8)

Question:2 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): (x+a )
Answer:

Given

f(x)=x+a

As we know, the property,



(™) = nz"1

applying that property we get
fllr)=1+0

fllz)=1

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

c, d, p, g, r and s are fixed non-zero constants and m and n are

1
-0 ()
integers): P T ’

Answer:

Given

flr) = (pr+q) (}_ 4 h_)

T

qr

flz) =pr+ psr+ e qs

As we know, the property,
fjlz.i'”j _ ”“E.n—l

applying that property we get

Fla) =0+ ps+ —2 40
€T

fhﬁ=pﬁ—q(%§)

@) =ps - (%)

are



Question:4 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): (ar + b){cr + d)?

Answer:

Given,

flxr) = (ar + b)lex+ d)?

flx) = (az + b)(*2? + 2cdr + d?)

flz) = ac’z® + 2acdz? + ad*x + bex? + 2bedr + bd?
Now,

As we know, the property,

™) = na™ !

and the property

diys +y2)  dyr | dys
dr  dr dr

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

f'(x) = 3acx? + (dacd + 20c%)x + ad® + 2bed



Question:5 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): @ + b/cr +d

Answer:

Given,

flo) = 220
cr + d

Now, As we know the derivative of any function

(L (dy o cdy
{f‘ Yz ] — ygdl* dx ]J e ]J

dr s

Hence, The derivative of f(x) is

i " i i fr _'—f_l1I i i fr'.-_ F
d(E22)  (ex + d)d(FE) — (ar + b)(RE2)

de (cx + d)?

F1T+h i i
di==) (ex+d)a — (ax +b)e

dr (ex +d)2

< ax+h
di=3) acr + ad — acx — be

dr (cx + d)?

d(Zy  ad —be

dr  (cx+d)?

Hence Derivative of the function is

ad — be

(cx +d)?



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):

11
1 —

B =]

Answer:

Given,

]+ L

fa) =

H =

Also can be written as

r+1
(1] = ——
flo) = =

Now, As we know the derivative of any function

(i cdyy e
Yz ) — 'Ejzm* dr ) Y1l gy )

2
dr i3

Hence, The derivative of f(x) is

f x4+l F o ay grd{z+l) F gy pd{r—1)
diz=1) (= 1dl=F=) = (z + D)(=Fx~)

dr (r —1)2

diZ) (- 11— (z+ 1)1
dr (r —1)2




Hence Derivative of the function is
—9

o

(x —1)2

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 + ¢

Answer:

Given,
1

arl + br + ¢

fla) =

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

(i cdyy e
Yz ) — 'Ejzm* dr ) Y1l gy )

2
dr i3

Hence, The derivative of f(x) is

di1) 4 ¢ dlari+br+c)
ix ] - ll* dx j
dr (ar? + br + )2

i 1 . 12 I - I'
A i)  laz + bz + )di

d(—L—) 0 (2ar +b)

dx - ax? +br+¢)?
{ 1 i
A o) (2ax + b)
dx  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):



ar + b

p.a'z +gr+71
Answer:

Given,

ar + b

fla) =

2
pre+gr+r

Now, As we know the derivative of any function

(i cdyy e
Yz ) — 'Ejzm* dr ) Y1l gy )

2
dr i3

Hence, The derivative of f(x) is

ff'%j (pr? + qr + r)a — (ax + b)(2pz + q)

dr N (pr? + g + r)?

f_ ax+h
ﬂrtm:‘ apzr® + agr + ar — 2apr’® — agr — 2bpr — by

dr N (px? + qr + 7)2
ff'%j A —apr? + ar — 2bpr — by
dr o (px? + gz + )2

Question:9 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):

2
pri+gqr+r

ar + b

Answer:



Given,

2
pr+gqr+r

flx) =

ar + b

Now, As we know the derivative of any function

(i (dyny o rdyz
{f‘ Yz j — HE{EI‘ dr ]J Y1l dr ]J

dr s

Hence, The derivative of f(x) is

ﬂr'%] oz +0)(2pr + q) — (pz? + gz + r)(a)

dar (ax + b)?

s pritgrdr . 9 , 2
ﬂr"}Tﬂ,—.‘-‘ 2apr® + aqxr + 2bpr + bg — apxr® — aqr — ar

dr (az + b)?

d(BF—L)  apz? + 2bpr + bg — ar

dr (ax + b)?

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

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

a b
F —ﬁ — CO5 0

Answer:



As we know, the property,
fjlz.i'”j _ }L.i!'”_l

and the property

diys +y2)  dyr | dys
dr - dr dr

applying that property we get

—4n —2b
L _ _ N 0 -_ o .
filz) = 5 L 3 )+ (—sinx)
—4a  2b
Py o i
filxr) = 5 = —sinz

r a

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*»"? — 2
Answer:

Given

flz) =4y — 2

It can also be written as

1

flx) =4r7 — 2
Now,

As we know, the property,

fjlz.i!'” ] _ }L.i!'”_l



and the property

diys +y2)  dyr | dys
dr  dr dr

applying that property we get

1 1
fIE = E]E_E_(]
2
| —_ —
fla NG

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

b, c, d, p, q, r and s are fixed non-zero constants and m and n are integers):
(ax +b)"

Answer:

Given

flx) = (ax + b)"

Now, As we know the chain rule of derivative,

[flg(z))] = f'lglx)) x ¢'(x)

And, the property,

") = na"!

Also the property



diys +y2)  dyr | dys
dr - dr dr

applying those properties we get,
fj':-f'.‘-' = nlar + .bj“—l % 1
fj':-f'_‘-' = anlar + ,{,_‘Jn—l

Question:13 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): (1 + b)"(cx + d)™
Answer:

Given

flx) = (ax + b)"(cx + d)™

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

And the Multiplication property of derivative,

dly1y2)

dio dy
=1 -
dr X dr

2 Az

And, the property,
fjlz.i'n:l _ }L.i!'”_l

Also the property



diys +y2)  dyr | dys
dr - dr dr

Applying those properties we get,
') = (ar + b)) (m(cr +d)™ 1) + (cx + d)(nlax + b)" 1)
f'{x) =mlax + )" cx + d)™ ! + nlcr+ d)(ax + b)"!

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

b, ¢, d, p, g, rand s are fixed non-zero constants and m and n are integers): sin(z + a)
Answer:

Given,

flr) =sinlxr + a)

Now, As we know the chain rule of derivative,

[flg(x))] = fg(x)) x ¢'(z)

Applying this property we get,

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

f'lx) = cos(x + a)

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

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

Given,



flr) =cscrcote

the Multiplication property of derivative,

diyiya) — dys dy

dr n dr ¥2 dr

Applying the property

dlcscx)(cot ) dcotr d csex
= C5C T +cotx
dr dr dr

dicscx)(cot x))

i v i
f = cscax|— csc® ) + cot x| — csc . cot x)
dr

d(cscx)(cot x)) 3 2
= — 5T T —cot" roscr

dr

. . . . ' ')
Hence derivative of the function is — csc® © — cot® x csc x .

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

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

CoOsT
1+sinx
Answer:
Given,
COS T
fla) = ==
1 +tsing

Now, As we know the derivative of any function



Hence, The derivative of f(x) is

diizzr=) (1 +sinz)(—sinx) — cos r(cosx)

dx (1 +sinx)?

¢ COE T . . o]
{fll\. 1_3“] _|':| — Eln.ar — "\I].].].-. T — Ccos= T

dx N (1 +sinx)?

(_cosT . :
dl* 1+sin |]J —sinr — 1

dx (1 +sinx)?

I:_fl" COs T ].I J_

“lesinr S

dir (1 +sinx)

Question:17 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
sinr + cosr

integers): sinr — cosr
Answer:

Given

SN T + CcosT

fla) =

sSinT — CcOST

Also can be written as

tanx + 1

flr) =

tanar — 1

which further can be written as

tanx + tan(m/4)

flz) =

1 —tan(7/4) tan

flz) = —tan(r — 7/4)



Now,

f'(x) = —sec?(z — m/4)
1

cos?(z — /4]

flz) = —

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

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

secr — 1

seca + 1

Answer:

Given,

Fx) secar — 1
I\.IEI. - .

' secr 4+ 1

which also can be written as

1l —cosx

flr) =

1 +cosx
Now,
As we know the derivative of such function

4G) _ yad () — i (52)

dx v

So, The derivative of the function is,



dl—==) (1 +cosx)(—(—sinz)) — (1 —cosx)|—sinz)

“l4ecs ! )
dr (1 + cosx)?
o lzeos Ty L Qi e L T e e @y e
| TTeeer)  Sinr +sinrcosr +sinr — cosrsing
dr (1 +cosx)?
di 1 —cos .r] Y ]
TTeees)  2sina
dr (1+ cosx)?

Which can also be written as

‘l—cos o .
dl{eecy)  2secxtanc

dx (1 +seca)?

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"
Answer:

Given,

flr) =sin"r

Now, As we know the chain rule of derivative,

[flglz))] = f'(g(x)) x ¢'(z)

And, the property,

™) = na™!

Applying those properties, we get

f'{r) =nsin" ' rcosx



. . T S
Hence Derivative of the given function is 72 sin" ™~ cos

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

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

i+ bsinr
¢+ deosT
Answer:

Given Function

-+ hsinT

flr) =

c+dcosx

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

(i dyz
d( .!}Ej Ep{f* dr ) — I~TEJ|_-]J

@
dx 5

Hence derivative of the given function will be:

dlrer)  (e+dcosz)(becosx) — (a+ bsina)(d(— sinx))

tetdeosT
dr (¢ + dcosx)?
Iy . . 9
d( &theinz ) _ cheosz + bd cos? © + adsin = + bd sin®
dr (¢ + dcosx)?
b . ¢ . D
d( s dfl{i =) _ cheosx + adsinx + bd(sin”x + cos? )
dx (¢ + dcosx)?

di a+bsinT ]

o) chcosx + adsinx + bd

dx (¢ + dcosx)?



Question:21 Find the derivative of the following functions (it is to be understood that a,

b, c, d, p, q, r and s are fixed non-zero constants and m and n are integers):
sinf{r + a)
COS T

Answer:

Given,

sinfxr + a)

flr) =

Cos .

Now, As we know the derivative of any function

(i cdyy e
Sz ) — Hz{fl* dr ) Y1l gy )

2
dr i3

Hence the derivative of the given function is:

f%] (cosx)(cos(z +a)) —sin(x + a)(—sin(x))

dr (cosx)?

¢ sinr+a) / .y P,
(——=—) (cosz)(cos(zr + a)) + sin(z + a)(sin(z))

dr (cosx)?

¢ BINL i)
E r ¥ k! ‘II

P cos(r +a — x)

dr (cos )2

i sin{r4+a) )

s cos(a)

dr (cosx)?



Question:22 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): -3'4[5 sine —3cosr)
Answer:

Given

flz) = 2! (5sinr — 3cosz)

Now, As we know, the Multiplication property of derivative,

diyiya) — dys dy

dr n dr ¥2 dr

Hence derivative of the given function is:

diz*(5sinz — 3cosz))

dr

Iy g P . 3
=1 (deosx +3sinr) + (dsinax — Jcosa)dr

diz*(5sinr — 3 cos r))

dr

9

9 a4 . . 3 . o
=hr cosr +3r sinr + 20" sinr — 127" cosr

Question:23 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

(2
integers): (77 + 1) cosx
Answer:
Given

flz) = (22 + 1) cosx



Now, As we know the product rule of derivative,

diyrya)  dys dy

=1
dr 4 dr

The derivative of the given function is

di(z? + 1)cosx) 5 . dcosr diz? +1)
= (" + 1) +cosr——

dr ) Cdr dr

d((z* + 1) cos )

dr

i ? - i . i
= (" + 1)(—sinz) + cosx(2r1)

d((z? + 1) cos x)

dr

2 . - .
= —r°sinxy —sinzx + 2rcosx

Question:24 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): (ax? + sinz)(p + q cos x)
Answer:

Given,

flr) = (az? + sin r)(p+ qeosz)

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

diyryz) dys dy

dr h dr ¥2 dr

And also the property

diys +y2)  dyr | dys
dr - dr dr

Applying those properties we get,



d((azx? +sinx)(p + gcosz))

LA i ? . i . i i
f = (ar” +sinz)(—gsinz) + (p+qr)(2ar + cos )
dr

Ly 2o o | , e D 2 -
fllr) = —agx®sinr — gsin®r + 2apr + pcosr + 2aqr® + qr cos 1
L. 2 e L D S S I
f'lr) =a*(—agsinx + 2aq) + r(2ap + gcosx) + pcos T — gsin® 1

Question:25 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): (r +cosx)(r —tanx)
Answer:

Given,

flz) =(r +cosx)(r — tan )

And the Multiplication property of derivative,

diyy)  dip dy

dr h dr 42 dx

Also the property

diys +y2)  dyn  dys
dr  dr dr

Applying those properties we get,

— (r+cosr)(l —sec’x) + (r —tanz)(1 — sinz)



— (r+cosz)(—tan® z) + (r — tanz)(1 — sin z)
— (—tan’z)(x + cosz) + (z —tanz)(1 — sin )

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

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

Answer:

Given,

dr + bsinx

fla) =

ar + Tcosr

Now, As we know the derivative of any function

i ¢ iy ¢ idyz
{fl‘ Uz ] jjgi’f[ rr;.lE ]J — i \ rrfz.r ]J
- Z
dr if5

Also the property

diys +y2)  dyr | dys

dr dr dr

Applying those properties,we get

AT+ GsinT . _ ; - ) _ . ‘e - .
dlgoney) 3z +Tceosz){d+Hcosx) — (dr + dsinx)(3 — Tsinx)
]2

dar (3 + Tcosx

1 — i ar > i 1 o . g 12
120 + 28 cosx + 1brcosar +3bcos*r — 12r — 1osinx + 28rsinx + 35sin” o

(3r + Tcosx)?



. o . . e S e 2 2
120 + 28 cosx + 1drcosx — 120 — 15sinx + 28rsinx + 35(sin” x + cos® )

(3r + Tcosx)?

2Beosr + ldrcosr — lhsing + 28rsinx + 35

(3 + Tcosx)?

Question:27 Find the derivative of the following functions (it is to be understood that a,

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

o] I
z” cos(m /4]

5l T
Answer:

Given,

2 f
) recos(mw/4)
.flt'EI]I - ll.l :

sinr
Now, As we know the derivative of any function

Now, As we know the derivative of any function

d( !}2"" — yad( dx ) — il dx )

dr s

Hence the derivative of the given function is

2 " .I:‘_l.l|lr4\ i o i i i i i
(=) (sinz)(2zcos(m/4)) — (x2 cos(m /4))(cosz)

]
dr sin” T

¢ 2 cos(m /4)
f L= COsl .l\ll

; . ¢ ¥ ¢
Ly 2rsinrcos(m/4) — r° cosxcos(m/4)

. 2
dr sin“ r



Question:28 Find the derivative of the following functions (it is to be understood that a,

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

£

1l +tanx
Answer:

Given
T

flz) =

1l +tanx

Now, As we know the derivative of any function

;T ;. ) o ardr pd{1+tan T)
d 1+tan |j o |1 +tana ]{Ilmj — Il dr )
dr (1 + tan )2
dl 155 ) B (1 +tanz)(1) — x(sec? x)

dr N (1 + tanx)?

f T . 7
Al 15 ) l+tanx — rsec*x

dr (1 + tanx)?

Question:29 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): ( + sec)(r — tanx)
Answer:

Given

flz) = (r+secx)(r —tanx)

Now, As we know the Multiplication property of derivative,



dlyiya)  dyn dyy

dr h dr & dr

Also the property

diys +y2)  dyy | dys
dr T dr dr

Applying those properties we get,

the derivative of the given function is,

di{x +secx)(r —tanx)

dr

i o o n i
= (r+secr)(l—sec” r)+(x—tan x)(1+secx tan )

Question:30 Find the derivative of the following functions (it is to be understood that a,
b, c, d, p, g, r and s are fixed non-zero constants and m and n are integers):

X

sin™

Answer:

Given,

I

fla) =

sin”
Now, As we know the derivative of any function

(HL fdy o rdie
d‘ .!}2] — ,Ejszlt dx ] Y1l dx ]

dr 3

Also chain rule of derivative,



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

Hence the derivative of the given function is

d[ = :' o sin™ I{f[%] _ .I,(dfsin" rj]

sin"xr! idr
dr sin?tx
dl=—=) sin"z(1) — r(nsin" ' r x cos )

dr sininy
_T B LT | S S
t‘f(ﬁ-mnr] _ sin"z —acosansin®a

dr sin?tr

I B S © T
dl[siﬂ“r]l o S111 1 JC0O5 T 5110 a1

dr sinfnr

d[sm{* r]l sin" ! z(sinr — nrcos )

dr sinfnr

dlgms)  (sinz —nrzcosx)

dr sintlg
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