Applications of Derivatives

Assertion & Reason Type Questions

Directions: In the following questions, each question contains Assertion (A) and
Reason (R). Each question has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct
explanation of Assertion (A)

c. Assertion (A) is true but Reason (R) is false

d. Assertion (A) is false but Reason (R) is true

Q1.

Assertion (A): Both sin x and cos x are decreasing
. . T

functions in (E , ch.

Reason (R): If a differentiable function decreases
in (a, b), then its derivative also decreasesin (a, b).

Answer : (c) Assertion (A) is true but Reason (R) is false
Q2. Assertion (A): The function x?(e* + e*) is increasing for all x > 0.

Reason (R): The function x%e* and x?e* are increasing for all x > 0 and the sum of two
increasing functions in any interval (a, b) is an increasing function in (a, b).

Answer : (c) Assertion (A) is true but Reason (R) is false

Q3.

ae* + be™
Assertion (A): If the function f(x)=—— s

ce* +de™™
increasing function of x, then bc >ad.

Reason (R): A function f(x) is increasing if
f (x) > Ofor all x.

Answer : (d) Assertion (A) is false but Reason (R) is true
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Q4. Let f: R — R be differentiable and strictly increasing function throughout its
domain.

Assertion (A): If | f(x)| is also strictly increasing function, then f(x) = 0 has no real
roots.

Reason (R): At « or -, f(x) may approach to 0, but cannot be equal to zero.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q5. Assertion (A): Let f : R — R be a function such that f(x) = x3 + x? + 3x + sin x. Then,
f is an increasing function.

Reason (R): If f' (x) <0, then f(x) is a decreasing function.

Answer : (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not the
correct explanation of Assertion (A)

Q6. Assertion (A): f(x) = xe* has maximum at x = 1.
Reason (R): f' (1)=0and f" (1) <0.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q7.

Assertion (A): The graph y = x° + ax? + bx + c has
extremum, ifa 2 2 3p,
Reason (R): A function, y = f(x)has an extremum,

ifd—y>00rd—y<0forall)(ER.

dx dx

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q8. Let f(x) be a polynomial function of degree 6 such

that & (f(x) = (x—1)* (x —3)?, then
dx

Assertion (A): f(x) has a minimum at x = 1.
Reason (R): When di (f(x))<0, Vxe<(@—h,a)
Ix

and ;(_f(x)) >0,V x € (a, a+h); where ‘h’ is an
Ix
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infinitesimally small positive quantity, then f(x) has a minimum at x = a, provided f(x)
is continuous at X = a. (CBSE SQP 2023-24)

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q9. Assertion (A): Let f(x) =5 - 4 (x-2)*3, then at x = 2, the function f(x) attains neither
least value nor greatest value.

Reason (R): x = 2 is the only critical point of f(x).
Answer : (c) Assertion (A) is true but Reason (R) is false
Q10.
Assertion (A): The absolute maximum and
minimum values of f(x)=x>./1+ x in [—1, ﬂ are
Jé

5 and O respectively.

Reason (R): Let f be a differentiable function on
I and x, be any interior point of /. If f attains its
absolute maximum or minimum value at x,, then

f (xy)=0.

Answer : (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A)

Q11. Assertion (A): The absolute maximum value of the function 2x3 - 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.

Answer : (d) Assertion (A) is false but Reason (R) is true
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Assertion (A) The function

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

Reason (R) The function

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

e’ +e

Assertion (A) y = e is an

—X

increasing function on [0, ).
gr —g

Reason (R) y = —, isan

increasing function on (—ee, o).

Assertion (A) The function

Jf(x) = sin x decreases on the interval
(0, /7 2).

Reason (R) The function f(x) = cos x
decreases on the interval (0, ©t / 2).
Assertlon (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 + 2again
meets the curve atx = — 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 =9x at the point (1, 1) is
9x -2y =7.

Reason (R) Equation of tangent is

y — ¥, = m(x — x, ), where m is the slope
ak (s )

Assertion (A) The C?IldtiO[l of the
normal to the curve y° = 4x at the point
(1, 2)isx+y-3=0.

Reason (R) Equation of normal is
-1

YN :(d_y)(x_xl)'
dx (%, 3]

Assertion (A) The e%uatmn of the
2/3

tangent to the curve x =2at
(L )isy+x—2=0.

Reason (R) The equation of the
normal to the curve x*'% + y2/3 =2at

(I,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 / be a function defined
on an interval / and ¢ € / and let f be
twice differentiable at ¢, thenx =cis a
point of local minima if f*(¢) =0 and
f7(¢) >0 and fl(c) is local minimum
value of f.

The function f be given by

flx) =24 —6x% +6x +5.

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

Reason (R) x = lis not a point of local
minima.
Assertion (A) If manufacturer can sell

X
x items at a price of ¥ |5 — —— |each.
100

The cost price of x items is
3 [% - 500} Then, the number of items
2

he should sell to earn maximum profit
is 240 items.

Reason (R) The profit forzselling x

i
it by —x — — — 300.
items is given S e
Assertion (A)
flx) = 2¢* —9x* +12x — 3 is increasing
outside the interval (1, 2).

Reason (R) f'(x)<0forxe(l, 2).
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~ Assertion (A) The equation of all lines

having slope 0 which are tangents to the
1 ]

— isy=—
x2 - % +3 ¢ 2

Reason (R) The point at which
tangent to the given curve having slope

1
0, i =
is (1, 5

curve y =

~ 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
[rom the value of the function at critical
points and at boundary points.

~ 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
function.

A RN 1/

12. (b) 13.(b) 14.(d)

~\ I\

~ Wehave, f(x)=x>—-4x+6
or [ (x)=2x-4=2(x-2)

hss

—_—

2
Therefore, f"(x) =0 gives x = 2
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Now, the point x = 2 divides the real line into
two disjoint intervals namely, (— oo, 2] and

(2 o).

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

Also, in the interval (2, <), f*(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}=g -;e
= frm==t —l(e"—i)
2 e

Now, for x 2 0, we have
220 = ¥ =¢°

[ ¢* is an increasing function]

= e =1
Also, for x20
= e* =21

~.From Eq. (i), we have
1({e*-1
)= >0
ria-552
So, f() is an increasing function on [0, ).
et —e

2

x

Reason Let g(x) =

A
2
~¢* and ¢ * both are greater than zero in
g
(”001 00)]

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

>0

= g%

llence, both Assertion and Reason are true.
~ Assertion Given, function f (&) =sin x

Y

X O] w2 U X

Y

=X

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

3 /4 \m@ 32
X 0 U X

v

From the graph of cos x, we observe that, f (x)
decreases on the interval (0, 7t / 2).

Hence, Assertion is lalse and Reason is true.
The equation of the given curve is
y=7x23+11 1)

= ﬂ=7><3:c2=21x2
dx

[differentiating w.r.t. 4]
-+ The slope of the tangent to the curve at
. (&
(%0, yo) is (—y]
dx )iy, o)

. Slope of tangent at x = 2is

[QJ =21(2)?% =84
dx r=2

Slope of tangent at x = — 2is

(ﬂ] =21(-2)%2 =84
dx x=-2
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

D s 9159 -

dx dx x=1
.. Equation of tangent at point (1, 1) is

y-1=0(x-1) = y=1
Solving with the curve,
X —x?—x+2=1

P - —x+1=0

=

= (x-1(x*-1)=0==11-1
[here, 1 is repeated root]

Tangcnt meets the curve again at x = -1

.~ Assertion is false, Reason is true.
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~~ The equation of the given curve is y2 =0x

= y2 =9x
Differentiating w.r.t. x, we get
2y 9. 9= 5.5
dx dx 2y

. Slope of tangent at (1, 1) is
s
dx (1,1) 2x1 2

(=]

g g =2

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

9

y-1 —E(X—l)

= 2Ay-1)=9(x-1)
= 2y—2=9x-9
= 0=9x-9-2y+2
= 9x-2-7=0
= 9x —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=dx

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

y
99 —4
i
. b _4_2
dx 2y oy
-. Slope of tangent at (1, 2), is (ﬁ) = g =1

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

».Equation of the normal at (1, 2) is
y—2=-1{x-1)

= y—2=-x+1

= x+y-3=0

So, both Assertion and Reason are true and

Reason is the correct explanation of Assertion.
9

2
-~ Assertion Differentiating x% + y3 = 2 with
respecl Lo x, we get

—1

=
Bt w8 e, ﬂ=_(_z)'
3 3 dx dx Y

W | -

=X

Therefore, the slope of the tangent at
(1,1 isﬂ‘ )
dx {1,1)

So, the equation of the tangent at (1, 1) is

prl==1{x-1)=y+2-2=0
Reason Also, the slope of the normal at (1, 1)
is given by

=]
Slope of the tangent at {1, 1)

Therefore, the equation of the normal at
(1, 1) is
y-1=(x-1)=9y-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 §.

Then, § ="+ (16 - x)’

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

B g 3(16 - x) (-1)
dx

=347 - 3(16 - x)*
2
Lfixf =6x+6(16—x)=96
For minima put — = 0.
dx

3x2 —3(16-x)?=0

= x% — (266 + 2% —32x) =0
= 32x = 256
= x=8

9
AS(HJ 9650
dx x=8

By second derivative test, x =8 is the point of
local minima of 5.
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,

flx)=2x% —64" +6x+ 5
= F (%) =6x2 —12x+6=6(x—1)*
and f”(x)=12(x-1)
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Now, f”(x) =0 gives x =1.

Also, £ (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 =11s
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

S(x)=(5—i]x=5x——
100 100
and C(x) =—Jf + 500

5

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

X x
P(x)=8(x)-C(x)=5x——-—-500
(¥ = S(x) - Clay=5x - 2
2
fo Bl s 2 500
5 100
On differentiating both sides w.r.t. x, we get
Plx=22_ %
5 50
Now, P{x)=0gives x = 240.
Also, P (x) :;1.
50
So,  P'(240)=_1<0
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
= f(x)=6x* —18x +12
For increasing function, f'(x) 20
6(x> —3x+2) 20
= 6{x-2)(x-1)20
= x<land x 22
. f(x) is increasing outside the interval (1, 2),
therelore it is true statement.
Reason Now, f'(x) <0
=  6(x—-2(x-1)<0
= I<x<2
. Assertion and Reason are both true but

Reason is not the correct explanation of
Assertion.

=X

The equation of the given curve is

1
% -2x+3

y= )

The slope of the tangent to the given curve at
any point (%, y) is given by
dy -1 d
a_(x2 — 2%+ 3)° dx
—{2x-2) A x-1)

(22 - 2x+ 3)* (% -2x+ 3)

For all tangents having slope 0, we must have

(22 =2x + 3)

L
dx
= %:0

(2" —2x + 3)
= 2(x-1)=0 = x=1
From Eq. (i), we get

_ ! _1
TP ax1+8 2

..'The equation of tangent to the given curve
at point (l, é] having slope = 0 is
1

y—§:0(x—1) = y:l5

Hence, the equation of the required line is
1

y= g

Hence, both Assertion and Reason are true.

Let f(x)=2x3_24x

= f'(x)=6x2-24=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 € [, 3] and at the end points

of [, 3]

Atx=1, f(I)=2x1°-24x1=-22

Atx=2 f(2)=2x92" - 24 x2=-32

Atx=3 f(3)=2x3 -24x3=-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.
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~ Let flx)=x*-8x+17
# fflx)=2x—8
So,  f'(x)=0,gives x =4
Here x = 4 is the critical number
Now, "/ (x)=2>0,V «x
So, x = 4 is the point of local minima.
o Minimum value of f(x) at x = 4,
fl4)=4x4-8x4+17=1
Hence, we can say that both Assertion and

Reason are true and Reason is the correct
explanation of the Assertion.
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~ Assertion (A): For the curve y = 5x — 22°, if x
increases at the rate of 2 units/sec, then at x = 3 the
slope of curve is decreasing al 36 units/sec.

dy

X

Reason (R): The slope of the curve is

Ans. Option (D) is correct.

Explanation: The slope of the curve y = f(x) is
ﬂ. R is true.
~ The total revenue received from the sale of x units e 3
of a product is given by R(x) = 3x> + 36x + 5 in Given  curveis y = 5x—2x
rupees: . . - dy _ 5— 632
Assertion (A): The marginal revenue when x =5 is dx
66. 2 dy
=5~5 1 ==
Reason (R): Marginal revenue is the rate of change o <2 Spk [S opem dx}
of total revenue with respect to the number of items dm dx
- — = —12x —=-24x
sold at an instance. dt dt
Ans. Option (A) is correct. dx
i 2 units / sec
Marginal revenue is the rate of change of total .
revenue with respecl to the number of items sold dm =7
at an instance. Therefore R is true. dt w3
R'(x) = 6x+36 Rate of Change of the slope is decreasing by 72
R’(5) = 66 units/s.
- Ads true. Bt e,
R is the correct explanation of A. ~ A particle moves along the curve 6y = »* + 2.

-~ The radius r of a right circular cylinder is increasing R (A |- THE et (e X s e POl

at the rate of 5 con/min and its height k, is decreasing Reason (R): At the points ( g, E) and (-2, —1) the
at the rate of 4 co/min. 3
Assertion (A): When r = 8 cm and J = 6 cm, the rate ordinate changes two times as fast as the abscissa.
of change of volume of the cylinder is 224n cm¥%min ~ Ans. Option (D) is correct.
Reason (R): The volume of a cylinderis V = %mzh Explanation:
) . On Y axis, x = 0. The curve meets the Y axis at
Ans. Option (C) is correct. 1
only one point, i.e., (0, —].
Explanation: The volume of a cylinder is V=nr*h. 3
So R is false. Hence A is false.
£
ﬂ=5cm/’rm'n,ﬁ=—zlcx:n/rnjn by = x"+2
dt dt d s
61 = 325
V = nrh - dt dt
& n(rz%+2hr£) Given, 2 . s
dt di dt dat dat
dv 18 = 85®
&Y o {64 x(~4)+2X6X8X5] o #
dt or % =42
%) = 2241 cm® / min Putx = 2 and -2 in the given equation to get y
r=8, h=6
o : . The points are [2, E), (-2,-1)
Volume is increasing at the rate of 3
2247 em®/min. R is true.
A s true.
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-~ Assertion (A): At x = E, the curve y = 2cos” (3x)

has a vertical tangent.
Reason (R): The slope of tangent to the curve

n
y = 2cos’(3x) atx = ™ is zero.

Ans. Option (D) is correct.

Explanation:
Given ¥ = 2cos®(3x)
Zl = 2 2x cos(3x) x (—sin 3x)x 3
X
Z% = —6sin6x
dy ;
S T == —6
5 l{:ﬁ sinT
=—-6x0
=0
- Ris true.

Since the slope of tangent is zero, the tangent
is parallel to the X-axis. That is the curve has a

: T :
horizontal tangent at x = & Hence A is false.

~ Assertion (A): The equation of tangent to the curve
y = sin x at the point (0, 0)is y = x.

Reason (R): If y = sin x, then ‘:l atx=0is 1.
Ans. Option (A) is correct. tx
Explanation:  Giveny = sinx
d
&~ cosx
dx
dy
Slope of tangent at (0,0) = |
dx J o)
=cos0°
=1
- Ris true.
Equation of tangent at (0, 0) is
y—-0=1(x-0)
= y=x
Hence A is true.
R is the correct explanation of A.

~ Assertion (A): The slope of normal to the curve
2+ 2y+yE=0at(-1,2)is-3.
Reason (R): The slope of tangent to the curve
P+ 2+ =0at(-1,2)is %

Ans. Option (A) is correct.

Explanation:

1l
o)

Given x"+2y+y”

2x+2d—y+ 2yd—y
dx dx

%(2+2y) = 2x
dy = —2x
dx  2(1+y)
B
B -1+y

Slope of tangent at (-1, 2)

#y] D
dx 1,2) 1+2
1

3

Hence Ris true.
Slope of normal at (-1, 2)

-1
Slope of tangent
-3

Hence A is true.
R is the correct explanation for A.

~~ The equation of tangent at (2, 3) on the curve
Y=ax*+bisy=4x-5.
Assertion (A): The value of a is +2
Reason (R): The value of b is 7

Ans. Option (C) is correct.

()

Explanation:
¥ =al+b
Differentiate with respect to x,
Zyd—y = 3ax?
dx
2
or d—‘y = 3ﬂx
dx 2y
dy 3ax’ 2 3
or = = vy =ax +b
dx +2\ax? +b 197 :
dy . 3a(2)*
O x|y,  t2Ja2f +b
_ 12a
T +248a+b
oy OB
© +Ba+b
Since (2, 3) lies on the curve
¥ =al+b
or 9=8+b
Also from equation of tangent
y = 4x-5
slope of the tangent = 4
dy = BB becomes
dx ;5 +/Ba+b

@’g www.studentbro.in



user
Typewritten text
Q31.

user
Typewritten text
Q32.

user
Typewritten text
Q33.

user
Typewritten text
Q34.


6a . On equating,
Yt e s [ =0
B or —sindx =0
4= 0% or 4x = 0,1, 27, o..........
3 T X
or X = 0, E, E.
2= B . B8
3 -3 Sub-intervals are [0, E:I, [E, E]
either, a = 2 or a=-2 4] 14 2
For a =2 , .
9 =82 +b orf'(x)< Oin [0, ﬂ
or b=-7
= 2and b=-7
and for E _ ;n or f(x) is decreasing in [0’ EJ
= -2 "
9=8-2)+b
or b=25 and, f'(x) > 0in [E, E}
or a=-2andb=25 42
Hence A is true and R is false. ~ ["(x) is increasing in [%, g} .
~  Assertion (A): The function f(x) = 2 - 32% + 6x - 100 )
is strictly increasing on the set of real numbers. Both A a_nd R are true. But R is not the correct
Reason (R): A strictly increasing function is an sxprlenation. o5

injective function. ~ Assertion (A): The function y = [x(x — 2)]* is

Ans. Option (B) is correct. increasing in (0, 1) W (2, =)
Explanation: Reason (R): Z—y =0,whenx=0,1,2.
f(x) = 2= 3x% +6x—100 .

. Ans. Option (B) is correct.
f(x) = 3x" —6x+6

2 Explanation:
= 3[x* —-2x+2] 5
2 y = [x(x—2)]
= 3[(x=1)" +1] N )
= [x*—2x]
since f(x) > 0; xe R dy 5
[(x) is strictly increasing on R. P 2(x"-2x)(2x-2)
Hence A is true. dy
For a strictly increasing function, or i 4x(x-1)(x-2)
7% On equatin, B _ 0
= fin) > fx) TS T
Le.; X =X

dx(x-1D)(x-2)=0=x=0,x=1,x=2

2
= fe) = i) - Intervals are (—e=, 0), (0,1), (1,2), (2,)

Hence, a strictly increasing function is always an

injective function. Birice: dy >01n {0,1) or (2, )
So Ris true. X
But R is not the correct explanation of A. - f(x) isincreasing in (0,1) U (2, =)
'~ Consider the function f(x) = sin*x + cos*x. Both A a_.nd R are true. But R is not the correct
. explanation of A.
Assertion (A): f(x) is increasing in [U, Z] 5
x

~ Assertion (A): The function y = log(l + x) - 2
+x

Reason (R): f(x) is decreasing in [g, E}

2 is a decreasing function of x throughout its domain.

Reason (R): The domain of the function

2
) = log(l + x) = 5=

Ans. Option (D) is correct.

Ans. Option (B) is correct.

Explanation: i5 (=1, =)

f(x) = sin*x + cos®x
or  f'(x) = 4sin® xcos x — 4cos® xsin x

_ ; sy 3 Explanation:

= —4sin xcos x [- sin“ x + cos” x| e — 150

— o 2sin % cos 2 :gﬁi x) is defined only when x or x
= —sin 4x .
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Hence R is true. 3/2
2x , = dpe, 2 s-an”
y=log(1+x)—m v 3 3 6
: o v
Diff. w.rt. ‘&, v , (S-4n b 8y
dy 1 [(2+x)2)-2x] — = 4w+
— = = 3 dr 6 6
de  T+x (2+x)
1 [4-2x-24] v _,
T 1+x (2+x)° dr
_.1 4 S
1+x (2+x)° - "7 \s4+4n
(2+x)% —4{1+x) P N
=~ - _4 -
2+ 21 +x) Now “V —gn +(ﬂ] rae
2 dr? 6 6
4+ xt+4x-4-4x 2
(2+x)*(1+x) ok S —4mr? '[—Bn:r]
42 2 6 6
C2+x)%(1+x) " 3 s 4 q
For increasing function, A 54+4n’ g2 ®
@y y ) S
Ay = for "= \ogyag VOlmeisminimum
2 .
x >0 le, (54 +4n) =5
R+xP(x+1) or 454 + 4n) = 4w + 622
5 5 or 6x2 = 5472
(2+x)y (x+1)x >0 & 3 =g
(2+x) (x+1)° or x =3r
or  (2+x)P(x+1)x* >0 Hence both A and R are true.
When x> -1, R is the correct explanation of A.
ﬂ is always greater than zero. -~ AB is the diameter of a circle and C is any point on
dx the circle.
y = log(1+x)- 2x Assertion (A): The area of AABC is maximum when
) . ) _ 2+ w it is isosceles.
isalways increasing throughout its domain. Reason (R): AABC is a right-angled triangle.
Hence A is false. Ans. Option (A} is correct.
~~ lhesum of surface areas (5) of a sphere of radius '’ Explanation:
and a cuboid with sides %, x and 2x is a conslant. B
Assertion (A): The sum of their volumes (V) is s
minimum when x equals three times the radius of
the sphere. A
R R): Vis mini BEHA = “
eason (R): V is minimum when » = T
Ans. Option (A) is correct.
Explanation:
Given S=ant4 gl ® 2 2
Py Let the sides of rt. A ABC be x and .
S =4nt+6 Syt =47
1
and A =Areaof A= Zxy
2 2
, _ S—4wr
o =g Let, S — A2
_ 4 2% 1
and V=253 2 o & s
3 3 et
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= — x2(4rd — &2 =
! ( *) 7
1 R
= 1 (4rix® — %) I
@ = 1 [8r’x — 42%]
dx
as _
or a =
2
and i =422 = 2 dh
or = -\/Er 3
! 425 Maximum volume = -[Rz-\zﬁ = %(%] ]
e, x =yand — = (2r-34) 3 3
i inR®
=2r-62<0 = —= cubic units
. . L2 343
or Area is maximum, when A is isosceles.
Hence A is true. Hence A is true and R is false.

e e Assertion (A): The altitude of the cone of maximum

o LC =90° ~ ; ; : ;

i ) ) volume that can be inscribed in a sphere of radius r
= AABC is a right-angled triangle. .
~ Ris true. Is R

R is the correct explanation of A.

Reason (R): The maximum volume of the cone is

~ Acylinder is inscribed in a sphere of radius R. 2% of the volume of the sphere.

Assertion (A): Height of the cylinder of maximum
Ans. Option (B) is correct.

. 2R |
volume is — units.

J3 Explanation: Let radius of cone be x and its
] ] height be h.
Reason (R): The maximum volume of the cylinder OD = (h-7)
. 4mR® . ) Volume of cone
is cubic units. 1
3 V) = gnxzh (D)
Ans. Option (C) is correct.
Explanation: Let the radius and height of
cylinder be r and k respectively
V =nrh (i)
hZ
But rr=RI_- —
4
32 3
o) o)
InAOCD, 2+ (h—r)2=rtora=72—(h—r)p
1
dav . 3 V= —mh{r —(h-r¥}
or — =m| R —— 3
dh 4 1
3 2
For maximum or minimum - gn{_h F2kr)
dv 4R?
F e el or G = 5O
2R dv 4r
or k—\/g & E—Oorh—?
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4V i Maximum volume
= —(-6h+4
a3 A 1 | rar? ey
= gm - ? +2 ? ¥
{42
By L8 . i[émn]
_ _Am g 2713
4 8
= e 1 f sph
ath = %, Volume is maximum 27 e
Hence both A and R are true.
R is not the correct explanation of A.

Keason ) : Kareofchange of area oI a Cifcle W1 Fespect [o 11s radius /15 —r—, where A 1s he
area of the circle.

~ Assertion (A): f(x) = tan x —x always increases.

d
Reason (R) : Any function y = f{(x) is increasing if dz >0.

Assertion (A): f(x) = x! is decreasing in the interval (0, «).

)

dy
Reason (R) : Any function y = f(x) is decreasing if d_i‘{ <0.

3 . o i
[ADDTLWVIL LR » LIS DIVEE UL WIS WGLEHCLIL LU WIS LML Y © j =X Wh.ere lt Cuts X-axis, 18 0.

du

)

AN V 4 AN
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