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DAILY PRACTICE PROBLEMS
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Topic :-Applications of Derivatives

1 (<)
1 b) —
From mean value theorem f'(c) = @ l),_i(a)

Given,a=0 = f(a)=0
and b=5 = f(b) =2

Now, f'(x)=(x—1)(x—2) +x(x —2) +x(x — 1)
L~ fl)=(Cc—D(c—2)+c(c—2)+c(c—1)
=c?—3c+2+c*—2c+c*—c

= f'(c)=3c*—6c+2

By definition of mean value theorem

oy F(B)—f(a)
f==7—,
®-0 3
= 3c’—6c+2=3 =1
(z)-0
) 5
= 3c"—6c+-=0

4
This is a quadratic equation in ¢

6++/36—15 6++/21 A/21
c= = =1+—
2X%X3 6 6
Since, ‘¢’ lies between [0, %]
A/21 A/21
c=1——— (neglecting c=1+ —)
6 6
2 (@)
v fx) =

4x% + 2x + 1
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On differentiating w.r.t. x, we get
) —(8x + 2) _
flo= (4x% + 2x + 1)° (D)

For maxima or minima put f'(x) =0

= 8x+2=0 =>x=—Z

Again differentiating w.r.t. x of Eq. (i), we get
(4% + 2x + 1)%(8) — (8x — 2)2 X
(4x? + 2x+ 1)(8x + 2)

ey == (4% + 2x + 1)*

Atxz—%, ”(—%)z—ve

f(x) is maximum at x = _i
. maximum value of f(x)
f-3) =——
~ _ T .
1
g7zt
— 4 4
T 1-2+4 3
4 (b)

Let f(x)=2x+ 3y
f(x)=2x+ % [~ xy =6, given]

18

> f®=2-=
X

Put f'(x) = 0 for maxima or minima

18

=0=2-— = x=%3
X

" 36 U 36
And f'()=% > (3)=5>0
~ Atx =3, f(x) is minimum.

The minimum value is f(3) = 12

5 (@

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

d
4 y3d—z = 3ax?

(dy) 3a3 3
=>— = —_— = =
dx (a: a) 4-a3 4
. Equation of normal at point (a, a) is
4
y—a=—z (x-a
= 4x+3y=7a
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7 (b)
Let f(x)=x>—px+q
Then f'(x) =3x*>—p

Put f)=0 > x=[5 -

Now, f"(x) = 6x

At x =\/§, f'(x)=6 §> 0, minima

And atx = — /g, f"(x) <0, maxima

8 (@)
Forx=p,y=ap®hp+c
Andforx=gq, y=aq®+bq+c

aq®+ bq+c—ap®*—bp —c

Slope =

a—p
=a(q+p)+b
dy
a=2ax+b=a(q+p)+b
(according to the equation)
AN
2
9 ()
Clearly, f(x) is continuous and differentiable on the intervals [0, 3] and (0, 3) respectively
foralln €N

Also, f(0)=f(3)=0
It is given that Rolle’s theorem for the function f(x) defined on [0, 3] is applicable with ¢ =
3

4
“f(©=0
=2(c—3)"+2nc(c—3)""1=0
[ f() =2x(x—3)" = f'(x) = 2(x — 3)" + 2nx(x — 3)" ']
=2(c—3)"1(c—=3+nc)=0

3 3 3
>——34+-n=0=>n=3 ['-'C=Z]

4 4

10 (@)

Given,

y—x=

= y=x+1

dy

i

And y? =x

dy
dy 1
= T E
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11

12

14

16
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1 1
=2
= 2y=1

1
> y=—
’ 2 11
-~ point on the curve is (Z’ 5)
required shortest distance

11
3 32

a2t 3
4.2 8

Np

(d)
. ds .
Since,s3 < v == ks3......(0)

d?s g st
de? S dt

d?s

> = 3k’ [from Eq.(i)]

Hence, acceleration of particle is proportional to s°.

(a)
Given, s = t3 +2t% +t

ds )
> v=—=3t“+4t+1
dt

Speed of the particle after 1 s
ds

e =3
(t ) dt (t=1)
=3x1244x14+1=3+5=8cm/s
(b)
: x dy x
Given, y=a* = —-=a'loga
Now, length of subtangent at any point (x;, ¥1)

X

y at 1
" dy/dx a‘loga " loga
(©
Let AB =xm, BC = ym and AC = 10m
x?+y>=100 ..(0)

I

y 2

LN\

B<—X—>A

On differentiating w.r.t t,m we get
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dx dy

ZXE-FZ}/E—O
= 2x(3)—2y(4)=0
= _ by

*=3

On putting this value in Eq. (i), we get

16
— v +y*=100

9
= yP="2=36 > y=6m
17 (c)
Since f(x), which is of degree 3, has relative minimum/maximum at x = —1 and x = %

Therefore x = —1,x = % are roots of f'(x) = 0. Thus, x + 1 and 3x — 1 are factors of f'(x)
Consequently, we have

f)=2x+1)@Bx—1)=21@3x*+2x—1)

>f) =2 +x*2—x) +c

Now, f(—=2) =0 [Given]

=>c=21 (D)

We have,

1
f fl)dx = =
21 3

1

14
=>f [A(x® + x* — x) + c|dx = 3
et

Solving (i) and (ii), we getA=1,c=2
Hence, f(x) = x3 + x* —x + 2
18 (d)
1
f(x) = cosx + > co0S2x — 3 c0S3x

= f'(x)= — sinx-sin2x+sin3x

Put f'(x)=0
o 3x x . 3x 3x
=>2$1n7cosz=251n7cos7
3x 3x x
= sin— =20, c057= cosz
> :2731”,%= Znnig
= At x—O,%ﬂ,
At x=0
1 7
J0=1+3-5"%
At x—z—n

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



11 1 13
f®M==3-2"3""12

: 7 13 27 9
- difference =g + o=17=7

12712
19 (a)
Let f(x) = e*~! +x — 2. Then,
f(=e"+1-2=0
=x = 1is areal roots of the equation f(x) =0
Let x = a be other real root of f(x) = 0 such thata > 1
Consider the interval [1, a]
Clearly, f(1) =f(a) =0
So, by Rolle’s theorem f'(x) = 0 has a rootin (1, @)
But, f'(x) = e* 1 +1>1forall x
s f'(x) # 0 forany x € (1, a)
This is a contradiction
Hence, f(x) = 0 has no real root other than 1
20 (d)
We have,
f(x) = sin®x + cos®x

=f(x) = (sin®x + coszx)3 —3(sin®x + cos®x)(sinx cos?x)
3
=f(x) =1—3(sinx cos’x) = 1 —ZsinZZ x

~f(x) <1, forallx [ —%sinZZ x < 0]

and,f(x)>1—%=%forallx ['-'—%sinzzxz—%]
ANSWER-KEY
o [ 1 [ 2[5 [ 45 [ 6758 [ 5[t
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