RD Sharma Solutions for Class 12 Maths Chapter 10

Differentiability

EXERCISE 10.2

1. If f is defined by f (x) = x2, find ' (2).
Solution:

We have a polynomial function f(x) = x, and we have to find whether it is

limM
derivable at x = 2 or not, so by using the formula, f ‘(c) =x—c *-¢
Jim f0=f)
We get, ' (2) =x—»2 x-2
I x* 22
f {2} — xl_I}% x—2
(x+ 2)(x-2)

lim
f' (2} = x—=2 x—2

[Using a> b?=(a + b) (a - b)]
f' (2) =limeex+2=4

Hence, the function is differentiable at x = 2 and its derivative equals to 4.

2. If fis defined by f (x) = x2— 4x + 7, show that f' (5) = 2 f' (7/2)

Solution:

We have a polynomial function f(x) = x* - 4x + 7, and we have to f ‘(x) its value
limM
atx =5 and x = 7/2, so by using the formula, f ‘(c) =x—c x|

lim f{x]_{ﬁ]
We get, f (5) =x=»5 x5

. XS —4x + 7—(5%-4%5+7)
lim

f'(5) = x5 =

x° —4x—5

f (5)= Li_lﬂ, x—5
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x(x—5) + 1{x-5)

lim
f' (5) = x=5 x—5

f'(5)=lims (x+1)=6

Hence to function is differentiable at x =5 and has value 6.

£(3)—fi~
liII;LE{Z-]

f(7/2)="z2 72

x?—ax + 7—[(2)2—4xZ + 7]

lim -

7 —

f'(7/2)=""z 2

7T 7T
lim x* —dx + ?—[{E?]Z—ME +7]

T —

f'(7/2) ="z E
X x% —dx +E
1111?1—?‘1

f(7/2)=*2 2

f(7f2) =272 " 2
. (2x—1)(2x-7)
hnfl 2(2x-7)

f(7/2)=""z

(2x—1)

1111; >
f (7/2)=""= =3

Therefore f' (5) =2 ' (7/2) =6,
Hence the proof.

3. Show that the derivative of the function fis given by f (x) = 2x3—9x*+ 12 x+ 9, at x =

1 and x = 2 are equal.

Solution:

We are given with a polynomial function f(x) = 2x3 - 9x? + 12x + 9, and we have
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to find f ‘(x) at x = 1 and x = 2, so by using the formula, f ‘(c) =x—¢

get,
lim 21
f' (1) =x—1 =x-1
Jip ZX-=9%° + 12 +9-[201)°-9(1)° +12Q1) +9]
f {1} =x—1 x—1
Jip 2X.=%%" +12x-5
' {1} = x—>1 x—1
lim (x—1)(2x?-7x +5)
f' {1} = x—+1 x—1

£ (1) = limys; 2X% - 7x+5=0

For x =2, we get,

i FO1C2)
fl {2} — x—»2 X2
By 22 P UFIZERReTI22)° —9(2)" +12(2) + 9]
f'(2) =x-2 x—2
2x?-9x? + 12x—4

x-2

. (x—2)(2x*-5x + 2)

x—2

f'(2) = limyess 2x2-5x+2 =0

Hence they areequal atx=1 and x = 2.

fix)—fic)
¢ we

lim

4. If for the function @ (x) = A x> + 7x -4, @' (5) = 97, find A.

Solution:

We have to find the value of A given in the real function and we are given with the
differentiability of the function f(x) = Ax? + 7x - 4 at x = 5 which is f /(5) = 97, so we will

adopt the same process but with a little variation.
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So by using the formula, f ‘(c) =x—¢ *< , we get,
lim f{x]_f_{a]
f(5)=x=5 x5

AxZ + Tx—4-[A(5)% + 7(5)—4]
f' (5) = x5 x=5

. Ax® + Tx—4-[A(5)% + 7(5)-4]
lim
f' {5} = X—=5 X=3

. Ax® 4+ Tx—35-253
lim .
fl {5} - ¥—=5 X—o

As the limit has some finite value, then there must be the formation of some

0 co

indeterminate form Iikea’;, so if we put the limit value, then the numerator
will also be zero as the denominator, but there must be a factor (x - 5) in the
numerator, so that this form disappears.

' (5)=limess AXx+5A+7=97
f(5)=10A+7=97
10A=90

A=9

5.1Ff(x) =x3+7x%+8x -9, find f' (4).

Solution:
We are given with a polynomial function f(x) = x> + 7x? + 8x - 9, and we have to find
whether it is derivable at x = 4 or not,
_ lim )
So by using the formula, f ‘(c) =x—c x|

)
We get, f (4) =x—¢ x4
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lim x% + 7x% + 8x—9-[4% + 7(4)% + 8(4)-9]
f' (4) = x—4 x—4

. (x—4)(x® + 11x + 52)
'F' {4} = }{1—1}‘1 x—4

£ (4) = limyss X2 + 11X + 52
f(4) = 112.

6. Find the derivative of the function f defined by f (x) = mx+catx=0.

Solution:
We are given with a polynomial function f(x) = mx + ¢, and we have to find whether it is
derivable at x = 0 or not,
_ Jim f2=fE)
So by using the formula, f' (c) =x—c x|

: f(x)—£(0)
We get, ' (0) =x—-0 -0

mx + c—[mi0} + ¢

lim
f' (0) = x=0 x—0

mx + c—c¢

lim
f' (0) =x=0 x-0

f' (0) = limy=sp m=m
This is the derivative of a function at x = 0, and also this is the derivative of this function
at every value of x.
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