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Topic :-Applications of Derivatives

1 (a)
x=t?and y = 2t

~ Att=1, x=1landy=2

dy
dy 4 2 1
Now, dx_Z—f_Zt_ t

d
(@), =2
dx 1,2)

» Equation of normal is
y—2=-1(x—1)
> x+y—3=0
3 (d)
Let y = a secd — btanf

Y _ 4 sechtans —b
79 — @ secttand — bse
Put % = 0=>secOH(a tanf —
=sing =2 (~secd+#0)
a
d’y ing =2
Now, 202> 0,at sinf = -

~ minimum value is
b

c%0

bsecd) =0

a
= —b
Y a\/az—b2 \/az—bz

Ja? — b?
4 (d)
We have,
y=x"
=logy=nlogx
1dy n dy ny

ydx_;ia_ x
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ny Ay (Ax Ay Ax
=>Ay——Ax=>—=( ) n :
X y
5 ()
Let f(x) =x’ +14x> +16x> +30x — 560
() =7x%+ 70x* + 48x* + 30> 0,Vx €R
~ f(x) is increasing
f(x) = 0 has only one solution
6 ()
Given, f(x) = x3 +ax? +bx + c,a’? < 3b
On differentiating w.r.t. x, we get
f(x)=3x*+2ax+b
Put f(x)=0
= 3x+2ax+b=0
—2a + [4a> —12b
2%3
— —2a+2yJa®—3b
6
Since, a*<3b,
x Has an imaginary value.
Hence, no extreme value of x exist.

> x=

8 (o)
We have,
14y dy y
n_ n+1 n n—1"7~ __ __ .
xyt=a" "=y "+ nxy e =0= I e

Let (x1, y1) be a point on x y" = a®*1. The equation of the tangent at (x4, y1) is

V1
y=Y1= _E (x—xl)

This meets with the coordinate axes at A((n + D)x;y, 0) and B(O, (n%l)”)

» Area of AOAB =3(n + 1)xy - ()y,

= Area of AOAB = ("+1)xy ()

Since (x1, y1) lies on xy™ = a™*!

n+1

. n_ ntl —
wxyt = a™ M xy, y)=xg = "

Y1
Putting the value of x7 in (i), we get

1 2
Area of AOAB = 5—(" ;1) a"tlyyntl

This will be a constant, ifn=1

9 ()
The area of circular plate is A = mr?
dA dr
= E =2nr pr

= E =2m(12)(0.01) = 0.24m sq cm/s
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10 (a)
~ g(x) = min (x,x%)

y

It is clear from the graph that g(x) is an increasing function
11 (d)

The point of intersection of given curve is (0, 1). On differentiating given curves, we get

dy _ ay _
. =a'loga—-=b"logh
= my=a" logam;=b*logb
At (0,1) m; =logam, =logh
mp —mp

tanf = - —~

loga — logb

— tan-1
= 0=t 1+ logalogh

12 (a)
The graph of cosec x is opposite in interval (g, 37”)

N

IT[ IZ?T 1 1 X
0| w2 1372 ' '

T
13 (b)
Given, f(x) = x*°(1 — x)7°
= f(x)=25x** (1 —x)7° = 75x*°(1 — x)7*
=25x%*(1 — x)"*(1 — 4x)
Put, f/(x)=0 = x=0, 1%

If x< %, then

fl(x)=25x** (1 —x)"*(1—4x) >0
And if x > i, then

(%) =25x** (1 —x)%*(1 —4x) <0

Thus, f'(x) changes its sign from positive to negative as x passes through 1/4 from left to

right.
Hence, f(x) attains its maximum at x=1/4
14 (d)
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Given, f(x)=-e"sinx, x € [0, x]
At x=0, f(0)=0
And atx=m, f(mr)=0
Also, itis continuous and differentiable in the given interval.
Hence, it satisfies the Rolle’s theorem.
Hence, option (d) is the required answer
15 (b)
Given curve is
2
xy=c? =y= C—z
Let f(x) =ax+by=ax+bx—cz2
On differentiating w.r.t. x, we get
bc?
f=a——
X
For a maximum or minima, put f'(x) =0
= ax’ —bct=0

Again on differentiating, we get f"(x) =
At6 x = C\/é. f'(x)>0
f(x) is minimum at x = C\/é

. b .
The minimum value at x = c\/; is

b 2
~ flc 9)=a.c 9+L.ﬁ
a a c b
abc + abc 2abc
= 2cA/ab

Vab ~ \Jab ~

2bc?
X3

16 (@)
Given, x—2y=4
Let A=xy = A=2y*+4y

dA—4 4
=3 dy_ + 4y

dA
For extremum value 0

dy =
= y=-1
2A
Now, ?=4>0, minima
y
At y=-1,
x=44+2(-1)=2
A=xy=2(-1)=-2

. Minimum value of xy is —2
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17 (a)
Given, f(x)=(9—x2)?
= f'(x) =2(9 —x*)(—2x)
Now, put f“(x) =0
= 2(9—-x*)(—2x)=0 = x=0, +3
-, t | - |+
S'x) _é (') '3
f"(x) is increasing in ( — 3, 0) U (3, o)
18 (b)
Let fO)=x+2 = fX)=1—5
For maxima and minima, put f'(x) =0
= 1 —lz =0 = x=+1
x
2
Now, f"(x)= =
At x=1, f'(x)=>
At x=1, f'(x) =+ ve, minima
And at x =—1, f"(x) = — ve, maxima
Thus, f(x) attains minimum valueatx =1
19 (a)
We have,
12y =x3
dy dx
=12 = 3xza B
y X
=12 = 3x* ["'E=E
>x=12
2
s 12y =x3sy =+ 3
Hence, the points are (2,2/3) and (—2, —2/3)
20 (b)
Let R(x1, y1) be the point on the parabola y? = 2x such that tangent at R is parallel to the
chord PQ
dy
(a)R = Slope of PQ
N R PN
vw o 1_, d dx y
2
1 1
= }/_1 =2y, = >
Since (x1, y1) lies on y% = 2x
wyl=2x2x = % [~y=1/2]
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Hence, the required pointis (1/8,1/2)

ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A C D D C C A C A A
Q. 11 12 13 14 15 16 17 18 19 20
A D A B D B A A B A B
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