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DAILY PRACTICE PROBLEMS
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Date : Solutions

Subject :MATHS
DPP No. : 4

Topic :-Applications of Derivatives

1 (a)
Lety=x’—12x = 2=3x2-12
Put 2=0, 3x*—12=0
= x=+12

At x=2, y=23-12(2)=-16
At x=-2, y=(-2)°-12(-2)=16
Hence, option (a) is correct

2 ()
We have,
xy = a’and S = b%x + c%y
2.2

. cca
=2S=bx+——
X

ds c?a? d3s  2c?a?
= =pl——Fand—S5 ="
dx X dx x
For local maximum or minimum, we must have

ds , cfa® ,  ca? ca
—=0=>b"——=0>x"=—=>x=1—
X x2 b b

=

2
Clearly, g >0 forx = %

So,x= % is the point of local minimum
Local minimum value of § = bZ(E) + cz(@) = 2abc
b ca
3 (b)
We have,

gx)=fx)+f(1—-x)
2 g () =f(x)—f(1—x) forallx € [0,1]
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Now, f"(x) <0for0<x <1

=f"(x) is a decreasing function on [0, 1]
5> f1—x)ifx<1l—x

and,

fO<fQ—-x)ifx>1—x

=) —f(1—x)>0ifx<;

and,

FO)—f(1—x)<0ifx>
=g'(x)>0ifx € (0,1/2)

and,

=g'(x) <0ifx € (1/2,1)

=g(x) decreases on [2—11] and increases on [02—1]

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



4 (d)
Since, f(x)=xe!™
f(x) =—xel™ + el
=el™*(1 —x)
= f(x)<0, V(1,)

5 (@)
Consider the function
xn+1 n xn—l x2
d(x) = G077 + a1 + A —7 + ..+ -1~ + apx
Since ¢(x) is a polynomial. Therefore, it is continuous on [0, 1] and differentiable on (0, 1)
Also, $(0) =0
Qo ai a .
and, (1) = —— +;+n_2 + ..+ a, =0 [Given]
~$(0) =(1)

Thus, ¢(x) satisfies conditions of Rolle’s theorem on [0, 1]
Consequently, there exist ¢ € (0, 1) such that ¢'(c¢) =0i.e.c € (0, 1) is a zero of d'(x) = ao
a4+ a, = f(X)

6 ()
Given, x = at®> +bt + ¢
= d dx _ 2at+b
(speed) g~ 2
d2
= (acceleration)d—; =2a

~ The particle will moving with
Uniform acceleration.

9 (a)

On differentiating given equation w. r. t. x, we get
& =100 — 2.(2)=100-25¢

At maximum height, velocity % =0
100 -25t=0 = t=4
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25X 16
x=100X%x 4 — 5 =200m

10 (b)
We have,
y= [ ltldt .0
dy
= T [x]
Let P(x1, y1) be a point on the curve (i) such that the tangent at P is parallel to the line
y=2x
~ (Slope of the tangent at P) = 2
dy
:(a) =2=|x| =22x, =42

(1, ¥1)
Now, y = f; |t|dt
X

2
ftdt=%, ifx>0

y={(% x

2

—ftdt=—%,ifx<o
0

sx1=22y;=2and x; = -2y, =—2

Thus, the two points on the curve are (2, 2) and (— 2, —2)

The equations of the tangents at these two points are

y—2=2(x—2)and y + 2 = 2(x + 2) respectively

Or,2x —y—2=0and 2x — y + 2 = 0 respectively

These tangents cut off intercepts —2 and 2 respectively on y-axis

11 (a)
We have,
f'(x) =sec’x—1=0forallx [~ |secx|= 1 forall x]

Hence, f(x) always increases

12 (b)
Let P = xy. Then,
P=x(8—x) [~ x+y=8(given)]

, dP 2
SP=8x—x>—=8—2xand— =—-2
dx de
For maximum and minimum, we must have
dapP

— =0=>8—-2x=0=>x=4
dx

Clearly, % =—1<O0forall x

Hence, P is maximum when x = y = 4. The maximum value of P is givenby P =4 X 4 =16
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13 (d)
Given curveisy =2x* —x+1 ..(0)
dy
—=4x—-1
dx x
Since, tangent to the curve is parallel to the given liney = 3x + 9. Then, slopes will be equal
4x—1=3
= x=1
FromEq. (i), y=2(1)>—-1+1=2
Hence, required pointis (1, 2)
14 (d)
Let P(x1, 1) be a point on y® = 2x> such that the tangent at P is perpendicular to the line
4x—-3y+2=0
. (dy 4 = (W =3 '
- (E)(Xlr Y1) % (T3) - 1=>(dx)(x1. y) 4 (D)
Now,
y2 — 3x3
dy 2 dy _ 3_96% .
=2y =6x :(E)(xl,yl) =7, ..(ii)
From (i) and (ii), we get
3_36% _3 — 4x2
v, oY1= Ax ..(1ii)
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Since (x1, y1) lies on y? = 2x3
~y=2x3 .(v)
Solving (iii) and (iv), we get
(4x1)* = 2x3=x,=0,x,=1/8
Putting the values of x; in (iv), we get
1

= =+ —
V1 0, y1=x 16
Hence, the required points are (0, 0), (1/8,1/16), (1/8, —1/16)

15 (d)
We have,
x =e'costand y = e'sint
dx . ] dy .
:>E =e'(cost — sint) andE = e'(sint + cost)

= 00

~dy dy/dt sint + cost:(dy)
Udx  dx/dt  cost —sint \dx/,_,,

So, tangentat ¢t = % subtends a right angle with x-axis

16 (b)
We have,
y? = 4a(x +a sing) ..(0)
dy X
:Zya = 4a(1 + cos E)

For points at which the tangents are parallel to x-axis, we must have

dy

TIx =0
x X x

=4a (1 + cos—) =0=>cos— =—1=-=02n+ D
a a a

For these values of x, we have sinE =0
Putting sin’i = 0in (i), we get y? = 4ax

Therefore, all these points lie on the parabola y? = 4ax

17 (b)
Given y=x
dy 5 d’y 15
& _ 232 &Y _ 1/2

5/2

dx 2 ’ de 4
_0 W _ Ly
At x—O,dx—O,de—O
d3y . .
and —3 isnot defined

Whenx=0,y=0
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~ (0, 0) is a point of inflexion
18 (a)
Let f(x)=2x+3y and xy=6
18
= f(x)=2x+ =~

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

18
f'(x)=2—;

Put f'(x) = 0 for maxima or minima
18

> 0=2—— >x=+3
x

36
and f'(x) =73

) 36
= f3)=75>0

. At x =3, f(x) is minimum
The minimum value of f(x) is
f3)=203)+3(2)=12

19 (b
Given, f(x) = x*> —2x + 4
fl(x)=2x—-2

By applying Mean value theorem
f'(c)=2c—2=0
=>c=1

20 (b)

By the algebraic meaning of Rolle’s theorem between any two roots of a polynomial there
is always a root of its derivative
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A C B D A C A A A B
Q 11 12 13 14 15 16 17 18 19 20
A A B D D D B B A B B
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