Chapter 6 - Application of Derivatives NCERT Exemplar - Class 12

Q19.

Sol.

Q20.

Sol.

Show that the line X + % =1, touches the curvey =10 - e~/ at
a

the point where the curve intersects the axis of y.
Given that y =b - e~*/%, the equation of curve

and X + y_ 1, the equation of line.

a

Let the coordinates of the point where the curve intersects the
y-axis be (0, y,)

Now differentiating y = b - e~ both sides w.r.t. x, we get

d_y= b o eix/a (_l) = _2. eix/u
dx a a

b _
So, the slope of the tangent, m; =——e 2
a

Differentiating X, % =1 both sides w.r.t. x, we get

! d
a b dx
-b
So, the slope of the line, m, =—.
a
If the line touches the curve, then m; =m,

-b

-b
= — e - — o o
a a
= - loge =log1 (Taking log on both sides)
a
= —* = x=0

Putting x = 0 in elauation y=b-e "

= y=b-e=b

Hence, the given equation of curve intersect at (0, b) i.e. on
y-axis.

Show that f(x)=2x+cot™' x +log(y/1+ x*> — x) is increasing
inR.

Given that f(x) = 2x + cot ™ x + log(/1+ x> —x)
Differentiating both sides w.r.t. x, we get

d
f(x) = 2_1+1x2 +\/1+12 _xxa(,/1+x2 —x)

#X(Zx—l)
1 241+ x*
+

1+x7 J1+x% —x
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-5 1 N x—41+x
x4 22 (\/1+x2—x)

5 1 ( 1+x2—x)

) 1+ m( 1+x2—x)

L, 1 1

1+ x? 1+ 2

For increasing function, f’(x) =2 0
1 1

>
il - g5 |1+ %2 =0
21+ x2) =1+ 1+ 2
(1+x7) Y 50 = 24282 —1+41+2% 20

(1+x%)

= 205 +1+1+2% 20 = 222+12> —J1+ 22

Squaring both sides, we get 4x* + 1 +4x? > 1 + x?

= 4t +4x%-x220 = 4P +3x220 = x*(4x*+3)20

which is true for any value of x € R.

Hence, the given function is an increasing function over R.
Q21. Show that for a > 1, f(x) = J3sinx—cosx—2ax+b is

decreasing in R.
Sol. Given that: f(x) = v/3 sin x — cos x — 2ax +b,a>1

Differentiating both sides w.r.t. x, we get

f'(x) = /3 cos x +sin x — 2a
For decreasing function, f(x) <0
V3 cosx +sinx—2a <0

V3

= 2(—Cosx+lsinx)—2a <0
2 2

3 1 .
= —cosx+—sinx—a <0
2 2
T LT
= (cosgcosxntsmgsmx)—a <0

= Cos(x—zj—a <0
6

Sincecosx e [-1,1]anda>1

f'(0) <0

Hence, the given function is decreasing in R.
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