Class XII Assignment---- Applications of Derivatives

. 4 . . . .
1. A particle moves along the curve y = 3 x” + 5. Find the points on the curve at which y — coordinate

changes as fast as x — coordinate. Ans: (1/2,31/6) ; (- Y%, 29/6)
2. Side of an equilateral triangle is increasing at the rate of 2cm/sec. At what rate is the area increasing
when side is 15 cm? Ans: 1573 em%/sec

3. A man 1.6m tall walks ate the rate of 0.5m/sec away from a lamp post, 8 m high. Find the rate at
which his shadow is increasing and the rate at which the tip of the shad oving away from the
pole. . ec; 0.625m/sec

4. Find the intervals in which the following functions are increasing or decreasin

a) x> +12x° +36x b) 6+12x+3x> —2x°
d) 2x® —15x% +36x+17 e) 2x° —9x* —24x -5

g) x* —4x’ +4x> +15 h) sinx —cosx , 0 <x < 1) log(1 +x) — %
+x

2
x2 K) 4x° +1 2x
1+x X

)

) sinx + cosx in [0, 2]
m;) X + cosx in [0, 27]
p) sin2x in [0, «]

s) x* —8x7 +22x> —24x+21

u) sin3x, xe [0, /2 w) sin*x + cos*x in [0, 7/2]
3
X) S5x% —3x2,

5. Show that the functi

is always increasing on R:
b) f(x)= x* —=3x> +3x+107

— 5x + 1 is neither increasing nor decreasing on [0, 5].

12. ) =cos (2x+%) ; 3?” <x< % 1s increasing or decreasing.

13.

14. ,

15. Prove that angents to the curve y = x* — 5x + 6 at the points (2, 0) and (3, 0) are at right angles.

16. If the tangent to the curve y = x° + ax + b at P(1, -6) is parallel to the line y — x = 5, find the values of a
and b. ansa=-2,b=-5

17. The slope of the curve 2y’ =ax*+bat (1, - 1)is— 1. Find a and b. Ansa=2;b=0

18. Find the points on the curve 9y” = x> where normal to the curve makes equal intercepts with the axes.
Hint: dy/dx =1 or—1 Ans: (4, 8/3) and (4, -8/3)
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Show that the line 2 + 2 =1touches the curve y=be

a

-x/a

at the point where it crosses the y — axis.

Find the equations of the tangent and the normal to the curve y(x — 2)(x — 3) — x + 7 = 0 at the point
where it cuts the x — axis. Ans: (7,0)x—-20y—-7=0;20x +y—-140=0
Find the equation of the tangent to the curve y = (x3 - IXx — 2) at the points where the curve cuts the
X — axis. Ans:3x +y—3=0and 7x—y—14=0
Find the equation of the tangent line to the curve y = +/5x —3 —2 which }
3=0. Ans (73/80, -3/4) 80x — 40y — 1
Find the equation of the normal to the curve x* = 4y which passes throtigh th (1, 2).
Ans; (2,1); x+y—-3=0
Find the coordinates of the points on the curve y = x* + 3x + 4 , the tangents at whic
origin. Ans : (2, 14) and (
Find the equation of the normal to the curve y = xlo

allel to the line 4x — 2y +

through the

is parallel to the line 2x — 2y

ans : usetan ® =(ml —m2)/ (1 + tan 0 =3/11

Find the equation of the tangent and the

ans : - a/2b
ing approximate change in y?
ans -0.32

functions without using derivatives:
iv) sin2x + 5
, if any, of the following functions. Also find the local

2cosx, xe [0, «] ii1) sinx + cosx , 0 <x <m/2

WE+2 x>0 vi) 3x* +4x> —12x% +12
X

viii)sin2x — x, — g <x< g ix) 3x* —2x> —6x% +6x+1

)= x’ +x”+x+1 does not have a maxima or minima.

Find the e mum and absolute maximum values of the following functions:
4 1
i) 2cosx + i) 12x3 —6x3 , xe[-1,1] iii) sinx + cosx, xe [0, 7]
. Divide the number 4 into two parts such that the sum of the square of one and the cube of the other is a

minimum. Ans : 8/3 and 4/3

Show that the area of a rectangle of given perimeter is maximum, when the rectangle is a square.
Show that of all the rectangles of given area, the square has the least perimeter.

Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum area.



42.

43.

44,

45.
46.
47.
48.
49.

50.

51.

52.

53.

54.

63.

64.

A figure consists of a semi-circle with a rectangle on its diameter. Given the perimeter of the figure,
find its dimensions in order that the area may be maximum. [Ans : 2P/(m + 8) & P/(m + 8)]
A rectangle is inscribed in a semi-circle of radius r with one of its sides on the diameter of the circle.
Find the dimensions of the rectangle, so that its area is maximum. Also find maximum area.

[Ans r/N2, V2r, 1* sq units]

1 1

The combined resistance R of two resistances R; and R, is given by % = Jf R +Ry=C,a

constant , show that the maximum resistance is obtained by choosing
Two sides of a triangle are given. Find the angle between the sides su ea shall be

maximum. Also find the maximum area. Ans : 90°

isosceles.
Find the largest possible area of a right angled triangl
Show that the triangle of maximum area that can b

A point on the hypotenuse of a triangle 1 stances ¢ and b ides. Show that the min

length of the hypotenuse is (az/ 3

2, 9+x*and 18 — the area
akes the area maximum.

2 2

x + R 1 with its vertex at

2,2

The lengths of the sides of an isosceles triangle
of the triangle in terms of x and find the value of X

Find the maximum of an isosceles triangle inscribe lipse

one end of th

Find the si e ellipse x* + 4y = 16
ns 472, 2\2 ]
The sum of the perimet i i me constant. Prove that the sum of

theisgaseas. is least when th of the circle.

triangle? Find the length of each piece so that the sum of the area of
Ans 224/(4V3 + 9)m, 144V3/(4\3 + 9)m

oles at points A and B respectively. [f AP =16 m. BQ =22 m and AB =
a point R on AB from the point A such that RP? + RQ? is minimum.

An enemy jet is flying along the curve y = x” + 2. A soldier is placed at the point (3, 2). Find the nearest
point between the soldier and the jet.

An Apache helicopter of enemy is flying along the curve given by y = x> + 7. A soldier placed at (3, 7)
wants to shoot down the helicopter when it is nearest to him. Find the nearest distance. Ans \5
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A particle is moving in a straight line such that its distances at any time t is given by s =
i 3 2 . . o . .
e 2t~ + 4t~ —1. Find when its velocity is minimum and acceleration is maximum.

Two poles of heights 16 m and 22 m stand vertically on the ground 20 m apart. Find a point on the
ground, in between the poles, such that the sum of the squares of the distances of this point from the
tops of the poles is minimum.

A window is in the form of a rectangle surmounted by a semi-circular ope
the window is 10 metres. Find the dimensions of the rectangle so as to
the whole opening.

A window has the shape of a rectangle surmounted by an equilateral triangle. I
wmdow is 12m find the dimensions of the rectangle that will produce the largest

. The total perimeter of
aximum light through

p

T+4

A square piece of tin of side 18 cm is
corner and folding up the flaps to f
that the volume of the box is the maximum p
A rectangular sheet of tin 45 cm by 24 cm is to b
from each corner and folding up the flaps. What sho e side of the square to be cut off so that the
volume of the box is
An open box is to

the semicircle is cm .

aximum?
nstructed by removing equal squar the corners of a 3 metre by 8 metre
inum and folding up the flaps. Find the

200/27 m’®
If 40 sq. ft i i i ank with a square base, find the

is to be constructed so that its depth
. metre for the base and Rs. 45 per sq.

b. An open {3 ical sides is to be constructed from a metal sheet so as to hold

width.
Show that £ S g oid with square base and given volume, is minimum,
when it 4

diameter of cylinder is equal to radius of base of cone.

cylindrical cans (right circular), of a given volume of 100 cubic cm, find the
dimensions‘of the can which has the minimum surface area.

A closed circular cylinder has a volume of 2156 cu. cm. What will be the radius of its base so that its
total surface area is minimum? [ Use m = 22/7] ans 7cm

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius R

. 2R ) )
1S — . Also find its maximum volume.

NE)
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Show that the right circular cylinder open at the top, and of given surface area and maximum volume is
such that its height is equal to the radius of the base. (OR) Show that a right circular cylinder, which is
open at the top and has a given surface area, will have the greatest volume if its height is equal to the
radius of its base.

Show that the right circular cylinder open at the top, and of given surface area and maximum volume is
such that its height is equal to the diameter of the base.

Show that the right circular cylinder open at the top and given volume has t
area, provided its height is equal to radius of its base.

Prove that a conical tent with given capacity will require the least amo

«/5 times the radius of the base.

inimum total surface

vas when the height is

tan'l(\/z ).

Show that the volume of the greatest cylinder whi

vertical angle 30°, is %nfﬁ

Show that the volume of the greatest ¢ hat can be inscribe e of height ‘h” and s

vertical angle ‘o’ is 2i7ﬂh3 tan?

Find the volume of the largest cylinder that can ibed in a sphere of r.
Show that a closed right circular cylinder of given
height is equal to the diameter of the base.

ea and maximum volume is such that its

circular éylinder of maximum total surface area , including the two

here of radius r is given by h2 =272 (1 —Lj

J5

e number of items he should sell to earn maximum profit.

ANSWERS:

4.

a)inc: X <-6orx>-2;dec: (-6, -2) b)inc: [ -1, 2];dec: x <-1orx>2
¢)inc: x <-2orx>0;dec: (-2, 0) d) inc: x <2 or x > 3; dec: (2, 3)



e) inc: (- o, - 1) U (4, 0); dec: (-1, 4) f) inc: (-0, 1) U (2, 0); dec: (1, 2)
g) inc: (0, 1) U (2, «); dec: (- 0, 0) U (1,2) h) inc: 0<x <37n/4 or 7n/4 <x <2m ; dec: 3n/4 <x <7Tn/4

i)inc: x> 0;dec: -1 <x<0 pinc:-1<x<1l;dec:x>1lorx=<-1

k) inc: (- oo, - 1/2) U (1/2, »); dec: (-1/2, 1/2) — {0} 1) inc in R

m) T.B. eg. 13 m;) inc forallxe R n)inc: x>2 orx <-2;dec: (-2,2)— {0}
o) inc: (-oo,- 1) U (1, ); dec: (-1, 1) P)

q)inc: 0 <x<m2;dec:m/2<x<m r) inc: 0<x <7/2 or 3mw/2 <X » dec: /2 <x <3m/2
s)inc: 1 <x<2orx>3;dec:x<lor2<x<3 t) inc: (-2, 1) U (3, 2(-o0,-2) U(1,3)
u) inc: (0, w/6); dec: (n/6, w/2) v)inc: x>0 orx <-2;
w)inc: (n/4, n/2); dec: (0, n/4) x) inc: (0, 1) dec: x> 1
y) inc: forall x (- 3) e R z) inc: (e, «0); dec: (0, 1) U (1, e)
12. increasing fn.
13.a>0 14 m<0 34.1) 10, nil; ii) 3, nil iii)
35. 1) local max value = \3 — /3 at x = n/3; local min v
ii) local max value = V3 + 7/6 at x = n/6; local mi
iii) local max value = \2 at x = /4
iv) local max value = V2 at x = 3n/4; local
v) local min value =2 at x =2
vi) local max value =12 at x =0; lo
vii) local max value = 3/4 at x = /6
viii) local max value = V3/2 - /6 at x = /6; 10
ix) local max value = 39/16 at x = 1/2; local min v.
37.1) abs. max value = /6 + V3 at x = n/6; abs. min. val
i1) abs. max value =
ii1) abs. max va

v) 6,4 v)5,nil vi) min=
/3 +3) at x = 57/3
-3 at x = 57/6

=7 atx=1; local =20atx=-2
alue =7/6 - V3/2 a
and 200 atx =-1 an
-3 at x = 51/6

atx=-1; abs. min. value=-9
2 at X =7/4; abs. min. value =- 1 at X




