CBSE Test Paper 02
Chapter 6 Application of Derivatives

. The curvey=a x3 + bx? + ¢ x is inclined at 45° to the X — axis at (0, 0) but it touches

X —axis at (1, 0) , then the values of a, b, ¢, are given by

a. a=1,b=-2,c=1
b. a=1,b=1,c=-2

=-2,b=1,c=1
d. a=-1,b=2,c=1.

0

. The function f (x) = x3-3xhasa

a. local minima atx=1
b. local maxima atx=1
c. point of inflexion at 0

d. none of these

. Minimum value of the function f(x) = x2+x+1is

none of these
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. logz . .
. The maximum value of Tg in0 < z <oois

a. 0
b. none of these
c. -e

d. 1

e

. If the radius of a sphere is measures as 7m with an error of 0.02m then find the

approximate error in calculating its volume.

a. None of these
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10.

11.

12.

13.

14.

15.

16.

17.

18.

b. 1.96m m?2
c. 2.16m m?
d. 3.92r m3

Maximum slope of the curve y = -x3 + 3x% + 9x - 27 is

If x is real, the minimum value of x%-8x + 17 is

2221

—, X > 0, decreases in the interval
T

The function f(x) =

Find the maximum value of the function f(z) = cosz + cos (v/2 z).

Find the interval in which the function f(x) = cot'x + x is increasing.
Show that the function given by f (z) = €27 is strictly increasing on R.

The volume of a cube increases at a constant rate. Prove that the increase in its

surface area varies inversely as the length of the side.

A balloon, which always remains spherical has a variables radius. Find the rate at

which its volume is increasing with the radius when the later is 10 cm.

Show that the tangents to the curve y = 7x3 = 11y = 72 + 11 at the points where x =

2 and x = - 2 are parallel.

2

2
Find point on the curve % = Z—5 = 1 at which the tangents are

1. parallel to x —axis
ii. parallel to y — axis.
]2

Find the value(s) of x for which y = [X(x - 2)]“ is an increasing function.

An isosceles triangle of vertical angle 26 is inscribed in a circle of radius a. Show that

the area of triangle is maximum when 6 = % .

A point on the hypotenuse of a right triangle is at distances a and b from the sides of
3

2 2 5
the triangle. Show that the minimum length of the hypotenuse is (a 3 4 b3 ) :
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CBSE Test Paper 02

Chapter 6 Application of Derivatives

Solution

1. @a=1,b=-2,c=1
Explanation: y = az3 + bz? + cx
= %: 3ax? + 2bx + c.
At (0, 0), slope of tangent =tan45° =1.= c=1. At (1,0), slope of tangent = 0.
= 3a+2b+c=0. From this,we get ,3a+2b=-1........ (1)
Also, whenx=1,y=0, therefore,a+ b +c=0.From this,we get, a+b=-1....... (2)
From(1) and (2),we get,
a=1.,b=-2andc =1
2. (a)local minima atx =1

Explanation: Given, f(x) = x3 - 3x

f(x) = 3x%-3
For point of inflexion we have f'(x) =0
flz)=0=322-3=0=3(z— 1) (z+1) =z = +1
Hence, f(x) has a point of inflexion at x = 0.
When, x is slightly less than 1, f'(x) = (+)(-)(+) i.e, negative
When x is slightly greater than 1, f'(x)= (+)(+)(+) i.e, positive
Hence, f'(x) changes its sign from negative to positive as x increases through 1 and
hence x =1 is a point of local minimum.
3. (0) 3

Explanation: Given, f(X) = x%+x+1

=>fx)=2x+1

For minimum value of f(x) we have f'(x) =0

= 2x+1=0=>x= &

Now, f'(x) = 2 >0, hence the minimum of f(xX) exist at x = - and minimum value

_f(—_l)_i i
_ 2 T4
4 1

l
Explanation: Consider f(x) = Og e
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10.

11.

EreT B

x. %—logm.l 1—logx

Then, f(x) = ———— =

x? x2

For maximum or minimum values of x we have f'(x) =0
fx)=0=(1-logx)=0
= logx=1=x=e.

2. L _(1-logz)2 —3+91
Now, fx) = T3 ( oga:) v — |:+—0933i|

rt

1173
f'x)atat =€ = ;—33 <0

loge

Therefore f(x) is maximum at X = e and the max. value= — = %

(d) 3.927m?3

Explanation: Given, radius of the sphere is 7 m

Error in the measurement of radius = Ar=0.02 m
4, .3

We have volume of sphere = V' = 37T

Now, dV = (%) Ar = %W.3T2Ar = 4mr2. Ar
= 47 x 49 x 0.02 = 3.927w m?
12
1
(1, 00)
we have, f(x) = cos x + cos (1/2 )
using the inequality |a + b| < |a| + |b|
1f®)| = |cosz + cos (/2 z)|< |cos x| + |cos (v/22)| <1+ 1=2,VzinR
since —1 < cosz <1 = |cosz| < 1Which is true for any given angle.
Hence, maximum value of f(x) = 2
Since, f(x)= cot lx+x
On differentiating w.r.t x,we get

2
fx)=— 111z > 0, since for -ve values of x , the expression becomes
1422 1422

2.

positive since we have x
Also when x = 0, the value is 0. And the positive values of x gives values greater than
zero. Since the derivative of f( X) is non negative, f(x) is increasing function for all x
€ (—00,00).

Given: f (z) = €?®

S (x) = 625‘“%(23}) = €2%(2) = 2e%* > 0 i.e., positive forall z € R

Therefore, f(x) is strictly increasing on R.
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12.

13.

14.

15.

Let the side of a cube be x unit.

.. Volume of cube (V) = x3

On differentiating both side w.r.t. t, we get

= d— T ;jt = k [constant]
z _ k.
= E = 322 (1)

Also, surface area of cube, S = 6x2

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

s _ dz

= % = 12x. 3? [u31ng Eq- (1)]
ds _ 12k __ k

> S = =a(d)
dsS 1

= w7

Hence, the surface area of the cube varies inversely as the length of the side.

Since, V = %773:3

.4V _d (4 .3

S (3” )
= %77.37“2 — Aqrp?

Atx=10cm

= 2 = 47(10)’ = 4007

Therefore, the volume is increasing at the rate of 400mem3 / sec.

Given: Equation of the curve y = 7x3 + 11

.". Slope of tangent at (z,y) = % = 2122

At the point x = 2, Slope of the tangent = 21(2)%2=21 X 4=84
At the point x = - 2, Slope of the tangent = 21(-2)=21 x 4=84
Since, the slopes of the two tangents are equal.

Therefore, tangents at x = 2 and X = - 2 are parallel.

2 Y 1.0

Differentiate both sides w.r.t. to xX

2 2y dy
Ttswm =0
dy _ 225 =
de = 4 "y

For tangent | | to X — axis the slope of tangent is zero
0 —25z
4y

1
x=0
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Put x = 0 in equation (1)
y= =15
Points are (0, 5) and (0, -5)

now the tangent is | | is to y — axis

y=0
Put y = 0 in equation (1)
x =12

So points on the curve are (2,0) and (-2,0)

. Given function is y = [x(x - 2)]%= [x? - 2x]%.

Therefore,on differentiating both sides w.r.t x, we get,
d

y 2 d 2
- —2(a: —2:13) %(m —23:)
= 2(x2 - 2%) (2x - 2)
=4xx-2)x-1)

. dy
Therefore,on putting T 0, we get,
4X(x-2)(x-1)=0=x=0,1 and 2.

Now, we find interval in which f(x) is strictly increasing or strictly decreasing.

Interval f(x)=12x(x + 1)(x - 2) Sign of f'(x)
(-00,0) ()OO -ve
0,1 () +ve
(1,2) () -ve
(2,00) (HH) +ve

Therefore, y is strictly increasing in (0, 1) and (2, 00).

Also, y is a polynomial function, so it continuous at x = 0, 1 and 2.

Hence, y is increasing in [ 0, 1] U [2, c0).

. Let ABC be an isosceles triangle inscribed in the circle with radius a such that AB = AC.
AD = AO+ OD = a+ acos2fand BC = 2BD = 2asin 26 (see fig.)
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18.

Therefore, area of the triangle ABCi.e. A = %BC .AD

= %2a sin 26. (a + a cos 26)

= a?sin 26 (1 + cos 26)

= A =a*sin26 + %a2 sin 46

Therefore, % = 2a2 cos 20 + 2a? cos 40

= 2a? (cos 20 + cos 40)

% = 0 = cos260 = — cos40 = cos(m — 46)

Therefore, 20 = 7 — 40 = 0 = %

L8 — 202 (~2sin20 — 4sin46) < 0 (at 6= 7 )
do

Therefore, Area of triangle is maximum when 6 = %.

Let P be a point on the hypotenuse AC of right-angled AABC, Such that PL | AB

and PL=a and PM | BC' and PM=h.

Let /APL = /AC B = f[say]

Then, AP = asec8, PC = b cosecl

Let 1 be the length of the hypotenuse, then
1=AP+ PC

= | = asec+ b cosect,0 < < &

On differentiating both sides w.r.t. 8, we get,

% = asecOtan@ — b cosecl cot......... ()
. ey dl
For maxima or minima, put = = 0

= asecBOtanf = b cosecOcot 0
asinf __ bcosf
cos20  sin26

(b 1/3
= tanH—A()

a

b

0
c M

Again, on differentiating both sides of Eq.(i) w.r.t. # we get

% =a (sec@ x sec26 + tan @ x secftan 9) —b [ cosect (— cosec? 0)
+ cot 8(— cosec cot )]
= asecl (sec2 0 + tan? 0) +b cosecl ( cosec? 0 + cot? 0)
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For0 < 0 < % , all trigonometric ratios are positive

Also,a>0and b >0

il is positive
" de? '

w|=

Thus, 1is least when tan @ = <g>

G
o
% By, p1/3
veg
0 CIF
c g3

*." Least value of,

l =asecO+ b cosect

\/a2/3+b2/3 A/ a2/34b2/3
= a _+_ l)

al/3 b1/3

= \/m(az/3-|—b2/3) — (a2/3 —|—b2/3)3/2

b1/3

m,secez

. in AEFG,tanf =

\/a2/3+b2/3

al/3

and cos ect =

\/a2/34p2/3

b1/3
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