Chapter 6 - Application of Derivatives NCERT Exemplar - Class 12

Q42. The points at which the tangents to the curve y = x3 —12x + 18
are parallel to x-axis are:
(@) (2,-2),(-2,-34) (b) (2,34),(-2,0)
(c) (0,34),(-2,0) d) (2,2),(-2,34)
Sol. Given thaty=x3-12x +18
Differentiating both sides w.r.t. x, we have

= Y _ 3x2-12
dx d
Since the tangents are parallel to x-axis, then d_y =0
x

3x2-12=0 = x=+2
Voo = (22 -12(2) +18=8-24+18=2
Vyen = (-2)3-12(-2)+18=-8+24+18=34
Points are (2, 2) and (-2, 34)
Hence, the correct option is (d).
Q43. The tangent to the curve y = ¢ at the point (0, 1) meets x-axis at:

(@) (0, 1) (0) (—%,Oj © 20 (@ ©2)

Sol. Equation of the curve is y = ¢**

Slope of the tangent & _ 207 = o 2.¢0=2
dx dx0,1)
Equation of tangent to the curve at (0, 1) is
y-1=2(x-0)
= y-1=2x = y-2x=1
Since the tangent meets x-axis where iy =0

-1
0-2x=1 = x=—

So the point is (—%, 0)

Hence, the correct option is (b).
Q44. The slope of tangent to the curve x = £* + 3t — 8 and
y=2t> -2t -5 at the point (2, - 1) is:

22 6 6
(@) — = © = (d) -6

Sol. The given curveisx=#+3t-8and y=2t>-2t-5

d—x=2t+3 and d_y:4t_2
dt dt
dy

dy g 4t-2

dx  dx 2t+3
dt
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Now (2, — 1) lies on the curve
2=12+3t-8 = +3t-10=0
= 2+5t-2t-10=0
= tt+5)-2(t+5)=0
= (@+5)(t-2)=0
st=2,t=-5 and -1=22-2t-5

= 212 -2t—-4=0

= Bofp=2=0 = P=2+i=2=C
= H(t-2)+1(t-2)=0 = (t+1)(t-2)=0
= t=-1 andt=2

So t=2 is common value

dy  4x2-2 6
dx,_, S 2x2+43 7
Hence, the correct option is (b).

Q45. The two curves x* — 3xy? + 2 = 0 and 3x%y — 1> - 2 = 0 intersect
at an angle of:

Slope

T T T T

r n T = QX

(@) 7 (®) 3 © 5 @ 2
Sol. The given curves are x> - 3xy?+2=0 ()
and 3ty -y*-2=0 (i)

Differentiating eq. (i) w.r.t. x, we get

3x2—3(x-2yZ—Z+y2-1) =0

d d
2 Y_ 2 _ Y PO
= x*=2xy—-y =0 = — =x"—
Yo Y 2xydx Y
dy 22—
dx 2xy
2_ .2
So slope of the curve my = * Y
2xy

Differentiating eq. (i7) w.r.t. x, we get

3[x2Z—Z+y-2x]—3y2~dy =0

dx
dy dy 2_ 2\

22 2L =0= -y =-2
X dx+2xy y I (x" -y )dx Xy
d_yz —2xy
i -y
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Q46.

Sol.

Q47.

Sol.

Q18.

Sol.

—2xy
So the slope of the curve m, = ———
-y

2 2
- -2
X y % Xy

=-1
2xy x? —yz

Now my X i, =

. T
So the angle between the curves is 5

Hence, the correct option is (c).

The interval on which the function f(x) = 2x3 + 9x% + 12x — 1 is
decreasing is:

@) [-1, ) ®) [-2,-1]
(©) (=eo =2] @ [-1L1]
The given function is f (x) = 2x> + 9x2 + 12x - 1
f(x) = 6x2+18x + 12
For increasing and decreasing f’(x) = 0
6x>+18x+12 =0

= x> +3x+2=0 = x*+2x+x+2=0
= X(x+2)+1(x+2)=0 = (x+2)(x+1)=0
= x=-2,x=-1

The possible intervals are (-0, —2), (-2, —1), (=1, o)
Now f'(x)=(x+2)(x+1)

= (V) e, -2) = () (=) = (+) increasing
= F@) a1y = #) () = () decreasing
= f(®)4, ) = (+) (+) = (+) increasing

Hence, the correct option is (b).

Let the f: R — R be defined by f(x) = 2x + cos x, then f.

(a4) has a minimum atx=7n (b) has a maximum atx=0
(c) is a decreasing function (d) is an increasing function

Given that f(x) = 2x + cos x
f(x)=2-sinx
Since f(x)>0Vx

So f(x) is an increasing function.

Hence, the correct option is (d).

y = x(x — 3)> decreases for the values of x given by: 3
(@) 1<x<3 (b) x<0 () x>0 (d) 0<x<=
Here y = x(x — 3)? 2

dy _ x-2(x-3)+(x-37*1 = 4y =2x(x - 3) + (x - 3)?
dx dx
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Q49.

Sol.

For increasing and decreasing 4y =0

dx
2x(x=3)+(x-3)2=0 = x-3)(2x+x-3)=0
= (x=3)(3x=3)=0 = 3(x-3)(x-1)=0
. x=1,3

Possible intervals are (— oo, 1), (1, 3), (3, =)

Z—Z =(x=-3)(x-1)

For (= o, 1) =(-) (-) = (+) increasing
For (1, 3) =(-) (+) = (-) decreasing
For (3, ) =(+) (+) = (+) increasing
So the function decreases in (1, 3) or 1 <x <3
Hence, the correct option is (a).
The function f(x) = 4 sin® x — 6 sin? x + 12 sin x + 100 is strictly

(a) increasing in (n, 3775) (b) decreasing in (g, n)

(c) decreasing in [—E, E} (d) decreasing in [0, E]
Here, 2 2 2
f(x)=4sin*x - 6 sin? x + 12 sin x + 100
f'(x) =12 sin? x - cos x — 12 sin x cos x + 12 cos x
=12 cos x [sin?x —sin x + 1]
=12 cos x [sin? x + (1 — sin x)]
1-sinx>0and sin? x >0
sinx+1-sinx>0 (when cos x > 0)
—T
Hence, f’(x) >0, when cos x >0 i.e., x€ [7, g)
-
So, f(x) is increasing where x € (T' g] and f’(x) <0
. T 31
when cosx<0ie. xe|—,—
2° 2
. . T 3m
Hence, f(x) is decreasing when x € (E’ —)

2
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So f(x) is decreasing in (g, o

Hence, the correct option is (b).
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