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DAILY PRACTICE PROBLEMS

Class : XIth

Topic :-Applications of Derivatives

1 (c)

Soluti Subject :MATHS
Date : olutions DPP No. : 9

Let r be the base radius and h be the height of the cone. Then, 2r = h. Let V be the volume

of the cone. Then,

1 47 13
V= §T[T2h= 3
av dr?
= — =
dT‘ mr
“AV = dVA
h o dr r
=>AV = 4nr? Ar
AV Amr? Ar Ar
=>—x100= ><100:3(—x 100):31
|74 4 3 r
§7TT'

2 (b)
Given, f'(x) <0,VxER
= +fBcosx + sinx —2a<0,Vx€ER
\3 1

= 7cosx +§sinx <a,VxER

=>sin|lx+=)]<a,Vx €ER
(++3)

= aZl['-’ sin(x+§) Sl]
3 (d)

We have,

f(x) = cos (g) =>f'(x) = %sin (g)

For f(x) to be increasing, we must have

f'(x)>0
:Esin (E) >0

x2 X

T
= sin (—) >0
X

s
=>2n7r<;<(2n+1)n
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1 1 1 1
S>5—>x> =>x€( —)

2n 2n+1 2n+1'2n
4 (d)
; Ly
Given curves are a2+5—1
2x 2y d
x 2y dy
az 12 dx
dy 12x
> LT, =m (say)
And y® = 8x=3y*2 =38
dy 8
e=m=m ()

For 6=%1+mm;=0

—12x\( 8
- ()
a‘y J\3y

= 3a%(8x) —96x=0
= a’=4
5 (b)
Consider the function ¢(x) = f(x) —2 g(x) defined on [0, 1]
As f(x) and g(x) are differentiable for 0 < x < 1. Therefore, ¢(x) is differentiable on (0, 1)
and continuous on [0, 1]
We have,
$(0)=f(0)—-29(0)=2-0=2
(1) =f1)—-29(1)=6—-29(1)
Now, ¢'(x) = f'(x) =2 g'(x)
=>¢'(c) =f(c)—29'(c) =0 [Given]
Thus, ¢(x) satisfies Rolle’s theorem on [0, 1]
~$(0) =(1)
=22=6—2g1)=g(1)=2
6 (b)
() =f(x)+a
+ d'(0)=0
= f(0)+a=0
>a=0 (~f(0)=0)
Also, ¢'(0) >0 (~f"(0)>0)
= ¢'(x) has relative minimum atx =0 forall bifa =0
7 (b)
Given curveis y = 2x*> —x + 1

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

= 4x—
dx x—1

Since, this is parallel to the given curve y = 3x + 9
~ These slopes are equal
> 4x—-1=3=>x=1
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Atx=1,y=2(1)%—-1+1=y=2
Thus, the pointis (1, 2).

8 (@)
Given, y = — x3 +3x% +2x — 27
d
2 34 6x+2
dx
Let slope z = Z—i =—3x% +6x + 2

Then, % =—6x+6
X

. .. dz
For maximum or minimum put ix =0
> —6x+6=0

= x=1
2

Now, = —6 < 0, maxima

dx?
The maximum value of z at x = 1, is given by
z=—-3+6+2=5

9 (b)

For the curve y"=a""1x

nyn—ly.% — an—l

~ Length of subnormal=y = g

an—l an—l

=Yy . nyn—l = nyn—Z

For constant subnormal, n should be 2
10 (d)

We have,

f(x) =2x*— log x|

_(2x*—logx, x>0
=) = {2 x? —log(—x), x<0

1

=>f"(x) = 4x—; forallx #0
For f(x) to be increasing, we must have
f'x)>0

1
=4x——>0

X

4x*—1

>5—>0
x

“o0 a2 o0 1» e
2x—1)(2x+ 1
=>( )x( )>0

=x(2x—1)(2x +1) >0
=x € (—1/2,0) U (1/2, )
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11 (b)
Let P(x1, y1) be the point on the curve ay? = x3 where the normal cuts off equal intercepts
from the coordinate axes. Therefore,
Slope of the normalat P =+ 1

! =t1
@),
dx P
d
(£,
dx)p
3x% dy
=+ 2_,3 pICAp— 2]
20y, * 1 [ ay® =x’=2ay I 3x

=9x% = 4ax} [ w (xy, yl) lies on ay2 =x3=0 =« ay% = x%]
4a

:x1=0,x1=?

At(x; =0, Y= 0), the normal is y-axis

So, the required point is (x1, ¥1), where x; = %
12 (d)

v f(x) = sinx — cosx

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

f'(x) = cosx + sinx

1 1
:ﬁ(—cosx +—sinx)

2R
T T

_ 2( n . )

\f cos4cosx + sm451nx

T

= ﬁ[cos (x — Z)]
For decreasing, f'(x) <0
5 < (x—71) < Z(within 0 < x < 2m)

=>E+E<(x_f+f)<3_"+f
2 4 4 4 2 4
3 T
=>T<x<T
13 (d)
Since, f(x)=§+§
) 1 2
f(x)=§—;
For maxima or minima, put f'(x) =0
1 2
E_on = x=12

4
Now, f"(x) =3
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rr 4 1 - 0
= (2 =35 =3 >0, minima
4

And f'(-2)=—-g=— % < 0, maxima

Hence, f(x) has local minimum at x = 2
14 (b)

We have,

1
f(x) = tan"tx —Elogex

r 1 1
=1 = _—
f(x) o2 2
, 2x—1—x2
= X)) = ——
A 2x(1 + x%)
Cf () =022x—1—x?=0=2x>—2x+1=0=x=1
Now,

1)= tan~'1 =2 (1)—n ) (1)—”+11 3

and, f(\/2) = g — L—ltloge 3

Hence, the least value of f(x) is g — %loge 3

15 (b)
The given equation of curve is xy = 1
R
dx dx x
Let (t, %) be any point on the curve at which normal to the curve can be drawn
(=7
(T

So, slope of normal = t?

Therefore, the given line ax + bx + ¢ = 0 will be normal to the curve, if

tzz;b

a
Since, t*>0

Either b>0, a<0
or a>0, b0

16 (b)

Given, % & y,wherey is the position of village
1
=>—-dy=kdt
y y
= logy=logc+ kt [onintegrating]

= log% = kt=y = ceM

17 (a)
Given, x> —2xy + y*+2x+y—6=0
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On differentiating w.r.t.x, we get

dy dy dy
2x—2(y+xa) + 2ya+2 +a—0
At (2,2)
dy) dy dy

4—2(2+Za +4a+2+a=0

dy
==
Equation of tangent at (2,2) is

y—2)=-2(x-2)

=> 2x+y=6

18 (d)

Given curves are

x=a(f + sinb),y = a(1 — cos0)
dy dy/do
dx ~ dx/d6

_a(sin®)

" a(1 + cosh)

2 sinQ cosg
2 2

2 cos? Q

2
( y) = tan—- =1
dx (6=1) 4

At9:§,y=a(1—cos§)=a

length of normal = y\/T(Z_y)Z
=a1+ (1)?=+2a
19 (a)
Given,

f(x) = sinx (1 + cosx)
1

= f(x)=sinx + Esian
On differentiating w.r.t. x, we get

f'(x) = cosx + cos 2x
Put f'(x)=0
cosx + cos2x=0

) (Sx) (x) 0
= _ — | =
cos (—-|cos|3

X 0 3x 0
= - = — =
cos2 , COoS >
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= x=mx=z

Now, f"(x)=—sinx —2sin2x
_T o e einT 9 qin 2T

Atx =73, f'(x) = sin Zsm3

=—\7B—\B<O,maxima

~ maximum value

/)= 0+ e
-2+

3\/? 33/2
4 4
20 (c)
Let y=2x?>+x—1
y=4x+1
For maxima or minima, puty’ =0
1
= X =— Z
Now, y"'=4= + ve
1

Yy is minimum at x = — 7

Thus, minimum value = 2( — %)2 + (— %) —1= —%
Alternate
Here a> 0
« Minimum value = 2%=%°
4a
_Ax2(-1D—-1 9
B 4 %2 8
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C B D D B B B A B D
Q. 11 12 13 14 15 16 17 18 19 20
A B D D B B B A D A C
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