Application of Derivatives
Part-1

Assertion-Reasoning MCQs

Directions (Q). Nos. 46-60) Each of these
questions contains two statements :
Assertion (A) and Reason (R). Each of these
questions has four alternative choices in
which any one of them is the correct answer.
You have to select one of the codes (a), (b), (c)
and (d) given below.

(a) Alistrue, Ristrue; Risacorrect

explanation for A.

(b) Aistrue, Ristrue; Risnotacorrect
explanation for A.

(c) Aistrue; R is false.

(d) Alisfalse; Ris true.
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46.

417.

48.

49.

50.

51.

52.

Assertion (A) The function

flx) = x° —4x +6 is strictly increasing
in the interval (2, o).

Reason (R) The function

fla) = x° — 4x +6is strictly decreasing
in the interval (— o, 2).

X —X

¢ +e
Assertion (A) y = is an
increasing function on [0, ).
et —e "
Reason (R) y = is an

increasing function on (—oo, o).

Assertion (A) The function
f(x) = sin x decreases on the interval

0, m / 2).
Reason (R) The function f(x

decreases on the interval (0, T / 2).

1= co%.X

Assertmn (A) The tangents to curve
Y= 7x° +11at the points, where x = 2

and x = — 2 are parallel.

Reason (R) The slope of the tangents
at the points, where x = 2and x = — 2,

are equal.

Assertion (A) The tangent at x =1to
the curve y = x° —x? —x+92 again
meets the curve at x = — 2.

Reason (R) When a equation of a
tangent solved with the curve, repeated
roots are obtained at point of tangency.

Assertion (A) The equation of tangent
to the curve y* =9« at the point (1, 1) is

9x — 2y =7.

Reason (R) Equation of tangent is

y — ¥, = m(x — x, ), where m is the slope
at (x,, y,) -

Assertion (A) The eguation of the
normal to the curve y° = 4x at the point

(1,2)isx+y—-3=0.

93.

24.

99.

920.

al.

Reason (R) Equation of normal is
—1

J’_yl"_‘(dy) (% — %, ).
ax (%15 1)

Assertion (A

) The ecgluatmn of the
9/3

tangent to the curve X = 2at
(1, 1)isy+x—2=0.

Reason (R) The equation of the
normal to the curve x*/° + yg”f3 = 2 at

(1, 1)isy +x =0.

Assertion (A) If two positive numbers
are such that sum is 16 and sum of their
cubes is minimum, then numbers are

8, 8.

Reason (R) If f be a function defined
on an interval / and ¢ € / and let / be
twice differentiable at ¢, then x = ¢ is a
point of local minima if f”(¢) =0 and
f7(c) >0 and f(c)is local minimum
value of /.

The function f be given by

flx) =2%° —6x* +6x+5.

Assertion (A) x =1is not a point of
local maxima.

Reason (R) x

minima.

= lis not a point of local

Assertion (A) If manufacturer can sell

x items at a price of (5 = i) each.
100

The cost price of x items is
4 (T + 500} Then, the number of items
)

he should sell to earn maximum profit
is 240 items.

Reason (R) The profit forzse]ling X
items is given by %x _ X _ 300

> 100
Assertion (A)
flx) =2x° —9x° +12x — 3 is increasing
outside the interval (1, 2).

Reason (R) f'(x)<Oforxe(l 2)



98. Assertion (A) The equation of all lines
having slope 0 which are tangents to the
1 1

curve y = —, , 18 Y = —
Y x? - 2% + 3 Y79

Reason (R) The point at which

tangent to the given curve having slope

0, 18 (L ;}

99. Assertion (A) The absolute maximum
value of the function 2x° — 24x in the
interval [1, 3] is 89.

Reason (R) The absolute maximum
value of the function can be obtained
from the value of the function at critical
points and at boundary points.

60. Assertion (A) If x is real, then the

minimum value of x? —8x + 17 is 1.

Reason (R) If f”(x) > 0 at critical point,
then the value of the function at critical
point will be the minimum value of the
tunction.

ANSWER KEY

Assertion-Reasoning MCQs

46. (b) 47. (b)) 48. (d) 49. (@) 50. (d) 51. (@) 52. (@) 53. (¢) 54. (@) 55 (b)
56. (¢) 57..() 58 (b) 59 (d 60. (a)

SOLUTION

46. We have, f(x)= x° —4x+6
or Flix)=2x—d=2(x—2)

< >

+4-co

= ]

2
Therefore, f"(x) =0 gives x = 2
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47.

48.

Now, the point x = 2 divides the real line into
two disjoint intervals namely, (— oo, 2) and

(2 o).

In the interval (— oo, 2), f*(x) =2x — 4 < 0.
Therefore, f is strictly decreasing in this
interval.

Also, in the interval (2, ), " (x) > 0 and so
the function f is strictly increasing in this
interval.

Hence, both the statements are true but Reason
is not the correct explanation of Assertion.

Assertion Letf(x)=€ _;E
. e*—e* 1( , 1
= X) = =—|e" ——
) 2 2( E"r]
1 {e** -1
={( x J (i)
2\ ¢

Now, for x 2 0, we have
Ix >0 = 2" > ¢"

| ¢" is an increasing function]

= e >1
Also, for x =20
—= e >1

~.From Eq. (i), we have

f(x) =1 (Eﬁ _1] >0
2 EI
So, f(x)is an increasing function on [0, ).
et —e¢ "
2

Reason Let g(x) =

et 4e”
2

[~.e® and ¢ both are greater than zero in

(_‘ma m)]

So, g(x) is an increasing function on (—oo, o).

p

> ()

= g (x)

Ilence, both Assertion and Reason are true.

Assertion Given, function f (x) = sin x

Y1

T 27

" U X

X< D

49.

50.

From the graph of sin x, we observe that f (x)
increases on the interval (0, 7/ 2).
Reason Given function is f (x) = cos x.

Y.A

, /‘\ﬂi.@ 3n/2
X'« 5 U »X

+ Y

From the graph of cos x, we observe that, f (x)
decreases on the interval (0, t / 2).

Hence, Assertion is false and Reason is true.

The equation of the given curve is

y=7x° +11 (i)
=5 ﬂ=?x3x2=21x2
dx

|differentiating w.r.t. ]

'+ The slope of the tangent to the curve at

(%0 Yo) is (?)
i (x5, ¥o)

~.Slope of tangent at x = 2is

Slope of tangent at x = — 2is

(@J =21(-2)" =84
dx K==

It is observed that the slopes of the tangents
at the points where, x =2and x = — 2 are
equal. Hence, the two tangents are parallel.

Hence, both Assertion and Reason are true and
Reason is the correct explanation of Assertion.
When x =1, then y =(1)° (1% -1+2=1

dy

@=3x2——2x—1=>— = ()
dx dx

x=1
. Equation of tangent at point (1, 1) is
y—1=0(x-1) = y=1

Solving with the curve,

¥ = =]
3 )
= X' —x“—x+1=0
- (x-1(x"-1)=0==11 -1
[here, 1 is repeated root]
- Tangent meets the curve again at x = —1

. Assertion is false, Reason is true.



51.

52.

53.

- Slope of tangent at (1, 2), is (—] =
ax J i 9)

The equation of the given curve is yg' =0x

= yi =9x
Differentiating w.r.t. x, we get
2y 9. 9= -
dx dx 2y

. Slope of tangent at (1, 1) is

(@j 2 B

= ="

2
. Equation of tangent at (1, 1) is

9

y—1 —E(«T‘—U

= 2Ay-1)=9(x—1)
=3 2y—2=9x -9
= 0=9x -9 - 2y+ 2
= Yx-2y—-7 =0
= Ox —2y=7

Hence, both Assertion and Reason are true
and Reason is the correct explanation of
Assertion.

The equation of the given curve is y* = 4x

On differentiating w.r.t. x, we get

dy

2y-—~-=4

S

p— @=i=g
dx 2y vy

dy _1

Vel No!

Slope of normal at the point (1, 2) = — % =]

“.Equation of the normal at (1, 2) is

y—2=—1(x-1)
= P St ]
= x+y—-3=0

So, both Assertion and Reason are true and

Reason is the correct explanation of Assertion.
2 2

Assertion Differentiating x° + y3 = 2 with

respect to x, we get

1
= 2
_Q_y?ﬂzg :;ﬂz_(l)'a
3 dx dx X

-1
3

2
—x3 +
3

54.

55.

Therefore, the slope of the tangent at
L1)is?| =-1

Y, )
So, the equation of the tangent at (1, 1) is
y=l==1(x-1)=2y+x-2=0
Reason Also, the slope of the normal at (1, 1)
is given by
— 1
Slope of the tangent at (1, 1)

Therefore, the equation of the normal at
(1, 1) is
y—l=(x-1)=y-x=0
Hence, Assertion is true and Reason is false.

Let one number be x, then the other number
will be (16 — x).

Let the sum of the cubes of these numbers be

denoted by S.
Then, S =x" + (16 — x)°

On differentiating w.r.t. x, we get

L P 3(16 — x)° (-1)
dx

=3x* - 3(16 — x)*

2
= —fo =6x+6(16 —x) =96
For minima putﬁ =i
3x2 —3(16 — x)? =0
— x* — (256 + x* —32x)=0
= 32x =256
— A=

9
Atx—&[d ‘EJ =96 > ()
dx x=8

By second derivative test, x =8 is the point of
local minima of §.

Thus, the sum of the cubes of the numbers is
the minimum when the numbers are 8 and

16 —8 =8.
Hence, the required numbers are 8 and 8.

We have,
flzl= 2%% —6x* +6x+ 5

=  f(x)=6x*-12x+6=6(x—1)°
and f"(x)=12x—-1)



56.

57.

Now, f”(x) =0 gives x =1.
Also, f” (1) =0.

Therefore, the second derivative test fails in
this case.

So, we shall go back to the first derivative test.

Using first derivatives test, we get x =1 1is
neither a point of local maxima nor a point of
local minima and so it is a point of inflexion.

Let §(x) be the selling price of x items and
let C(x) be the cost price of x items.

Then, we have

2
§(x) =(5_i]x=5x_x_
100 100

and  C(x)=" + 500
J

Thus, the profit function P(x) is given by
2

X X
Plx)=8(x)-C(x)=56x—————500
()= $(x) ~ Clx) = 5w - = -2
2
o B = 500
5 100
On differentiating both sides w.r.t. x, we get
P(x) = 24 x
5 50
Now, P'(x) =0 gives x = 240.
Also, P = _—1
50
So, P”(Qﬁtﬂ):_—l:::(}
50

Thus, x = 240 is a point of maxima.

Hence, the manufacturer can earn maximum
profit, if he sells 240 items.

Assertion We have, f(x) = 2x%° —9x~ +12x -3

- £ (x) =6x* —18x +12

For increasing function, f'(x) 2 0
6(x*—3x+2)20

= 6(x-2)(x-1)=0

= x<land x = 2

- f(x) is increasing outside the interval (1, 2),

therefore it is true statement.
Reason Now, f'(x)<0
= 6(x—2)(x-1<0
=5 l<x<?2

. Assertion and Reason are both true but

Reason is not the correct explanation of
Assertion.

58.

59.

The equation of the given curve is
1

x2 —9x + 3

(i)

J}:

The slope of the tangent to the given curve at
any point (%, y) is given by
dy ~1 d
de (%2 —2x+ 3)% dx

o —H{2x-2) Ax-1)
_(.ri - 92x + 3)* _(L.ﬂft‘z—‘il,ﬂc+3)2

For all tangents having slope (), we must have

(x% = 2x + 3)

!
dx
. E—Q(x—l) =0
(x* — 2x + 3)
= 2(x-1)=0 = x=1
From Eq. (i), we get
_ 1 _1
772 _9x1+3 2

= The equation of tangent to the given curve
1

at point | 1, —
P ( 9

1 1

y—izﬂ(x—l) => y:§

Hence, the equation of the required line is

-
i

) having slope =0 is

Hence, both Assertion and Reason are true.

Let  f(x)=2x" — 24x

=  f(x)=6x" —24=6(x" - 4)
=6(x+2) (x —2)

For maxima or minima put f”(x) = 0.
=% 6(x+2)(x—2)=0
— X =2’—2

We first consider the interval [1, 3.

So, we have to evaluate the value of fat the
critical point x = 2 € [1, 3] and at the end points
of [1, 3]

Atx=1 f(1)=2x1°-24x1=-22

Atx=2 f(2)=2x2 —24 x 2=-32

Atx=3 f(3)=2x3" -24 x3=-18

.. The absolute maximum value of f(x)in the
interval [1, 3]is —18 occurring at x = 3.

Hence, Assertion is false and Reason is true.



60. Let fl(x)=x* -8x+17
oz fx]=2x—8
So, f’(x)=0, gives x =4
Here x = 4 is the critical number
Now, f""(x)=2>0,V x
So, x = 4 is the point of local minima.

.. Minimum value of f(x) at x = 4,
f(4)=4x4-8x4+17=1

Hence, we can say that both Assertion and
Reason are true and Reason is the correct
explanation of the Assertion.



