DPP

DAILY PRACTICE PROBLEMS

Class : XIth

Topic :-Applications of Derivatives

1 (c)

d
We have, x = atZ:d—f =2at

sy
and y =2at >, =2a

2a 1

. Slope of tangent% =5 -=7
1

= — =0

t
= t=0 = Point of contactis (0, 0)

2 (d)
Curve is y? = px3 +q

dy
3 Zya = 3px?

(dy) 3p.4
= (=2 =
dx) 3 2.3

= 4=2p

= p=2

Also, curve is passing through (2, 3)

~ 9=8p+g¢q

= q=-7

~(p,qQis(2, —=7)
3 (b)

Given,x =t — 6t> + t3

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

dx 2
5—1—12t+3t

Again, differentiating, we get

d*x
— =—12+6t
dt
d?x . .
When —% = 0=t = 2units time
4 (a)
Given equation of curve is
Y =px’+q
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Zy% = 3px?

dy 3p (2)°

(E) =23 P
23

The equation of tangent at (2, 3) is

y—3)=2p(x—2)

= y=2px— (4p—3)

This is similar toy = 4x — 5
2p=4and 4p—3=5

=>p=2andp=2

Since, the point (2, 3) lies on the curve
9=8p+q = q=-7 [“p=2]

5 (<)
Given, g(u)=2tan~'(e¥) —3, for u € (—oo, o)
Now, g(—u)=2tan"!(e™%) — >
T
= 2(cot_1 (eu)) -3
— E _ —1,uy| E
= 2(2 tan™ (e )) >
=—gW)
g () Is an odd function.
1
Also, g'(u) = ZT(eu)z.eu —0>0
Which is strictly increasing in ( — oo, )
6 (b)
Given curveis y = 2x*> —x + 1

Let the coordinate of P are (h, k)
On differentiating w.r.t. x, we get

dy

a =4x—1

At the point (h, k), the slope
dy

=(3) =4n-1

Since, the tangent is parallel to the given line y = 3x + 4
=2 4h—1=3 => h=1,k=2
. Coordinates of point P are (1, 2)

7 (@)
b
Let f(x) = ax® +  —c, where a,b,c >0 and x > 0
) 2b . 6b
Then, f'(x) = 2ax — sand f"(x) = 2a+ &
For local maximum or minimum, we must have

. b b 1/4
! = = — =4 |-
f'(x)=0=x " =>x =+ (a)
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Clearly, f{ + ()"} =2a + 6a>0

1/4
Therefore, x =+ (Z) / are points of local minimum

Local minimum value of f(x) is given by

) Y=ol e

a a
But, it is given that
f(x) =0 forall x [ v ax® +§2 c]

. 23Jab — ¢ > 0=4ab > c?
8 (a)
Since f(x) = x* —62 x? +ax + 9 attains its maximum at x = 1
~f(x)=0atx=1
=>f(x)=4x>—124x+a=0atx=1
=24 —-124+a=0=>a=120

9 (b)
On differentiating given curve w.r.t. x, we get
1 1 dy

ﬁ + ﬁ . a =0
dy__ Ny
dx  Jx
The normal is parallel to x-axis, if
-&)..,,=0 = \/%: 0= x=0 .
Since, the point (x1, ¥1) lies on a curve
VaL+Jyi=1a
= 0+ \/371 =+Ja [from Eq. (ii)]
= yi=a
Required point is (0, a)
10 (a)
y = (2x — 1)e?(d—
% =220 _2(2x — 1)e?(—

=2e*079(2 — 2x)
= 4201 —x)

Pu, =0 x=1
2
Now, % = —862(1_")(1 —X) —4¢2(—%)
d2
x

x=1
So, yismaximumatx =1, when x=1,y=1.
Thus, the point of maximum is (1,1).
The equation of the tangent at (1,1) is
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y—1=0x—1)=>y=1

11 (c)
If f"(a) > 0, then it is not an extreme point
12 (b)

Given function is f(x) = x + sinx

On differentiating w.r.t. x, we get
f'(x)=1+4+ cosx

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

= 14+ cosx =0 =2 cosx =—1 = x=m
Again differentiating w.r.t. x, we get
f'(x)=—sinx,at x=nf"(r) =0

Again differentiating w.r.t. x, we get f"'(x) = — cos x,
f/l/(n) — 1
At x =m, f(x) is minimum
13 (b)
3 Wy 2dr
LetV =smr’ = —A4nre—
dr 30 1 N PP
& axmax15x15 30l /M| =307
14 (a)
. x> y? -
Given, 35" 1 ..0)
2x dy
3 Va0
dy 2x
> —=—
dx 3y

Now, slope of the liney = xis 1

Since, tangent is parallel to given line, then

2x 3y "

3= =  x=— .(i)

From Egs. (i) and (ii), we gety ==+ 2
Points of contact are (3, 2) and (— 3, — 2)
equations of tangents are

y—2=(x—-3) = x—y—1=0

and y+2=x+3 = x—y+1=0

15 (c)
The two curves are
2 2 2 2
4Lt () andS-L=1 (i)

Differentiating with respect to x, we get

(dy) _ b*x (dy) _mix
dx C1_ a2y’ \dx Cz_ 12y

The two curves intersect orthogonally, iff.
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X =
aty 1Py
=>m?b%x? = a’l?y®  ..(iii)
Subtracting (ii) from (i), we get
2(1 1 2(1 1) _ .
X (;—l—z) +y (§+§) =0 ..(iv)
From (iii) and (iv), we get

1 (1 1 1 (1 1
mzbz_z_l_z) T2\ T m

P —ad?=—b*—m?=2a®—b* =1 +m?
16 (b)
We have,
dy dx dy dx
PT > — a0’ dt Oandd—>0
Now, 12y = x3
dy ,dx dx dy ,dx dy
:125—3x E:3(x E_4dt) 0=x e
We have,
dy dx
at” de
x%dx S dx
Cddt” dt
2 dx 2
=(x —4)E>0=>x —4>0=x€ (—00, —2) U (2,0)
17 (b)

Let the centre of circle on y-axis be (0.k).
Letd =+/(7— 0)*+ (3 — k)2

= A?=7"+B3-k)?= (say)
On differentiating w.r. t. k, we get

dp
- =0+23-(-1)

Put 2> =0=k=3

dzD
Now, e 2 > 0 minima,
~ Minimum value at k=3 is d=7

Hence, minimum circle of radius 7.

18 (b)
f(x) =e*sinx
f'(x) = e*cosx + sin xe*
f'(x) = —e*sinx + cosxe* + e*cosx + e*sinx
2e*cosx
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For maximum slope
ff(x)=0

= 2e*cosx =0

> cosx=0

r an €[0,2
> x==,—
x=5,5 Vx €[0,2n]
f"(x)=2 [— e*sinx + e*cos x]
at x =§ J'(x) <0
and at x =37nf"'(x) >0
- slop is maximum at x =

19 (d)
 Perimeter of a sector =p

Let AOB be the sector with radius r
A

N

B/S

If angle of the sector be 6 radius, then area of sector,

2

_12 -
A=5r0 ..(I)
And length of arc, s =16
= 0= s
r

-~ perimeter of the sector
p=r+s+r=2r+s ..(i0)
On subtracting 6 = ; in Eq. (i), we get
1 \s 1
1=r)6)=3rs
24

> s=—
r

Now, on substituting the value of s in Eq. (ii), we get
24
p=2r+(7) = 24=pr—2r?

On differentiating w.r.t. 7, we get

ZdA— 4
dr_p_ r
For the maximum area, put
_ _ _P
Zdr—O:p 4r—0=>r—4
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20 (b)
Given, y2 =x
On differentiating w.r.t x, we get

3

2 a2
Zydx 3x

dy  3x s (dy) 3

dx 2y dx (1,1)_ 2

~ Equation of normal at point (1, 1) is
2
y—1=—Z@&—1

= 2x+3y=5
Hence, the equation of line parallel to above line will be
in option (b), e, 2x+3y=7
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C D B A C B A A B A
Q 11 12 13 14 15 16 17 18 19 20
A C B B A C B B B D B
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