RD Sharma Solutions for Class 11 Maths Chapter
30 — Derivatives

EXERCISE 30.1

Find the derivative of f(x) = 3x at x =2 Solution:

Given:
f(x) =3x
By using the derivative formula,
» . fla+h) — fla)
f'la) = lim , .
' h—+0) I {Where, h is a small positive number}

Derivativeof f(x)= 3xatx =2 is given as
(2+ k) — f(2)
"2) =1 I —
F2) iy 1
3(2+h)—3x2

= lim

h—0 h

o3k 6-6 3h
y h T oo
= lim3 =3

h—=o0

Hence.
Derivativeof f{x)=3xatx=21is 3

1. Find the derivative of f(x) =x*—-2 atx=10
Solution:

Given:

fix)=x*-2

By using the derivative formula,
Derivativeofx?— 2 atx = 10is given as

. L0+ h) — f(10)

F(10) = lim
h—l h
(10 + h)*—2-(10°-12)
= lim
h—=0 h
100 + h? + 20h—2—100 + 2 h? + 20h
= lim = lim—
h—0 h h—0 h
= li h(h—i_m)—l' h + 20
= fm T = mh 20
=0+20=20

Hence,
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Derivative of f(x) =x*—~2 atx = 10 is 20

2. Find the derivative of f(x) = 99x at x = 100.

Solution:
Given:
f(x) = 99x
By using the derivative formula,
F(a) = lim fla+h) — fla)
T h—0 h {Where h is a very small positive number}

Derivativeof 99x at x=1001s given as
(100 + h) — (100
F1(100) = lim I Y — Jl )

h—0

h
99(100 + h) — 99 x 100

= lim

h—0 h
9900 + 99h — 9900 99h
= lim = lim —
h—o h h—o h
= lim 99 = 99
h—0

Hence.
Derivative of f(x)= 99xatx= 100is 99

3. Find the derivative of f(x) =x atx=1

Solution:
Given:
f(x)=x
By using the derivative formula,
#(a) = lim fla+h) — fla)
n h—+0 h {Where h 1s a very small positive number }
Derivativeofx at x =1 is given as
fl1+h) = f(1)
J- -
f .ulilfl; /i
1+ h)-1
= lim —————
h— 0 h
r 1+h-1 " h
=l - g
=1lim1l=1
h—0
Hence,

Derivativeoff(x)=xatx=11s 1



RD Sharma Solutions for Class 11 Maths Chapter
30 — Derivatives

4. Find the derivative of f(x) =cos x at x =0
Solution:
Given:
f(x) = cos x
By using the derivative formula,
(a) = lim fla+h) — fla) | | »
h—+0 I {Where h is a very small positive number }
Derivativeofcos x atx = 0 is given as

flO+h)— flO)

I
~ cos(h) —cos0
= lim
h—0 h
. cosh—1
= alo h
Let us try and evaluate the limit.
We know that 1 —cos x = 2 sin(x/2)
S0,

o —(1—cosh) \ 251112%
= hno h R Theb h

Divide thenumerator and denominator by 2 to get the form (sin X)/x to apply
sandwich theorem.

h
. z_
2 sin )
1 2
N l']ilil'll] E xh
2
Byv using algebra of limits we get
. h
sin
= — lim m ¥ lim h
2 1
. SN x
- lin =1
[Bv using the formula:x—o0 x ]

f (0)=—1x0=0
~ Derivativeoff(x) =cosxatx=01is 0

5. Find the derivative of f(x) =tanx atx =0
Solution:

Given:

f(x) = tan x
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By using the derivative formula,

fla) = 1 fla+h) — fla)
i) = 111n . -
R A h {Where h is a small positive number}
Derivativeofcosx atx = 0 is given as
(0+h)— fl0)
(0) = tig L0 = 1O,
F10) hsd I
- tan (h)—tan0
= lim
h—0 h
. tanh
= lim
h—o0 h [Since it is of indeterminate form]
, lim 22X = 1 .
By using the formula: x—o0 x {i.e., sandwich theorem}

f(0)=1
s Derivativeoff(x) =tanxatx=0i1s 1

6. Find the derivatives of the following functions at the indicated points:
(i) sin x at x = /2

(i)xatx=1

(iii) 2 cos x at x = 7/2

(iv) sin 2xat x =m/2

Solution:
(i) sin x at x = /2
Given:
f (x) =sin x
By using the derivative formula,
() = lim fla+h) — fla) | N
h—0 h {Where h is a small positive number}

Derivativeofsinx at x = m/2 is given as

7(3) =1 f(5+h) —f(35)

= lim

2 h—0 h
. (T LT
sin (i + h) —sinz
= lim
h—0 h
cosh—1

= lim :
h—o h {vsin(w/2+x)=cosx}

[Since it is of indeterminate form. Let us try to evaluate the limit.]
We know that 1 — cos x = 2 sin*(x/2)
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- —(1—cosh) | 251112%

- = -
Divide the numerator and denominatorby 2 to get the form (sin x)/x to apply
sandwich theorem.

h
. 241
2 sin >
_ T 2
= — lim h? x h
2
Using algebra oflimits we get
sin%
= — lim n x lim h
2
lim 225 = 1
[By using the formula:x—o x ]

I (m/2)==1%0=0
“ Derivativeof f(x)=sinx atx=mn/21s 0

(ii)xatx=1

Given:

f(x)=x

By using the derivative formula,

fla+ h) — fla)

"la) = 1i : "
fla) ey I {Where h is a very small positive number }
Derivativeofx at x =1 is given as

(L+R)— f(1)
.l"’l — 1 ..f-. ! FAR .
F) b0 h
1+ h)-1
= lim
h—0 h
1 1+h-1 . h
S Y
=1liml=1
h— 0
Hence,

Derivativeoff(x)=xatx=11s1

(iii) 2 cos x at x =7/2
Given:
f(x)=2cosx
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By using the derivative formula,
. fla+h) — fla)

T — . .
f'la) Ay 2 {Where h is a small positive number}

Derivativeof2cos x atx = /2 is given as

f (E) ~ lim f5+h)— f(F)

2 h—0 h
T T
2cos (i + h) — Ecc}si
= lim
h—=o0 h
—2sinh

"~ h—0 B {vcos(m2+x)=—sinx}
[Since it is of indeterminate form|

sinh

—2 lim
= h—=0 h

. li sin x -1
By using the formula: xob x
f(m/2)=—2%x1=-2

- Derivativeoff{ix) =2cosx atx=m/2is -2

(iv) sin 2xat x = 7/2
Solution:
Given:
f (x) =sin 2x
By using the derivative formula,
(a) — Tim fla+h) — fla) | o
h—0 I {Where h is a small positive number}
Derivativeofsin 2x at x = /2 is given as

f (E) = lim flg+h)—f(3)

2 h—) h
5111[2 X (% + h)}— sin 2 x%
= lim
h—0 h
— lim sin{m + 2h)—sinm
h—0 h {vsin(m+x)=—smx &sinn=0}
lim — sin2h—0
= a2 h
' sin 2h
= T h

[Since it is of indeterminate form. We shall apply sandwich theorem to evaluate the

limit.]
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Now, multiply numerator and denominator by 2, we get

. sin 2h . sin2h
lim x 2 = —2 lim
=_ h—=0 2h h—0o Z2h
: sin x
lim =1

By using the formula: x—o0 x
f(@/2)=-—2x1=-2
s Derivativeoff(x)=sin 2xatx=m/2is - 2
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