8)  Find the axis, vertex, focus, directrix, egation of the latus rectum, length of
the latus rectum for the following parabola and hege draw their graphs
y+8x-6y+1=0
9) J _
Prove that the line 5x + 12y = 9 touches the hyperbola x™ — 9~ =9 and
find 1ts point of contact.

10)
Show that the line x — v + 4 = 0 is a tangent to the ellipse x* + 3y” = 12.

Find the co-ordinates of the point of contact.
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Find the equation o the rectangular hvperbola which has 1or one of 1ts 7
asymptotes the line x + 2y — 3 = 0 and passes through the points (6. 0)

and (— 3, 0).
\ Y

its passes through (2,0)

12)find the equationof the hyperbola if its g

And x - 2y +8=0,(2,4) is the centre of w
" \_J
Example 4. 14
A cable of a suspension bridge hangs in the form of a parabela when the
load is vmiformly distributed horizontally. The distance betwesn two towers 1s
1500 ft. the points of support of the cable on the towers are 200ft above the road
way and the lowest point on the cable iz 70ft above the roadway. Find the
wvertical distance to the cable (parallel to the roadway) firom a pole whose height
is 122 fit.
Solution :

o --“-"""'--__________ ___’_,--""'l;;.] B A

14)
(2} A cable of a suspension bridge 15 1 the form of a parabola whose span 15

40 mts. The road way 15 3 mis below the lowest pomnt of the cable. If an
exira support 1 provided across the cable 30 mts above the ground level,

find the length of the support if the height of the pillars are 35 mfs.



15)
The girder of a ratlway bridge 13 i the parabolic form with span
100 ft. and the highest point on the arch 15 10 fi. above the bridge. Find the
beight of the brndge at 10 f1. to the left or right from the mudpomt of the bridge.

X |

16)

On lighting a rocket cracker it gets projected in a parabolic path and o
reaches 3 maxmum height of 4mts when 1t 15 6 mts away from the pomnt of [\
projection. Fiaoally it reaches the ground 12 mts away from the starting pomt.

Tedihe ccale cl e iciia

. ~ 0

Assume that water issuing from the end of a horizontal pipe, ’.-' Fm 1bm'e
the ground. describes a parabolic path. The vertex of the parabolic path is at the
end of the pipe. At a position 2.5m below the line of the pipe, the flow of water
has cwved outward 3m beyvond the verfical line through the end of the pipe.
Henwr far bevond this vertical line will the water strike the ground?

A\D7

\
A comet 15 moving i a parabolic orbit around the sun which 15 at the focu
of a parabola. When the comet 13 80 mullion kms from the sun, the line segmen

from the sun to the comet makes an angle -::-f3 racdians with the axis of the crbat

find (1) the equation of the comet’s orbat (11) how close does the comet conu
nearer to the sun? (Take the orbit as open nghtward).

19)« \3 ’

Example 4. ?’ An arch 15 in the form of a senu-ellipse whose span 15 45 feet
wide. The height of the arch 13 20 feet. How wide is the arch at a height of 10
feet above the base?

20)
The arch of a bridge 15 i the shape of a senu-ellipse having a horszontal

span of 40ft and 164t lugh at the centre. How hugh 15 the arch. 98 from
the right or left of the centre.



21)
Evample 4.33 : The ceiling m a hallway 20ft wide is 1n the shape of a senu
ellipse and 18 ft lugh at the centre. Find the height of the cedling 4 feet from
etther wall 1f the height of the side walls 15 128,

22)

A satellite 15 travelling around the earth in an elliptical orbit having the
earth at a focus and of eccentnicity 1/2 . The shortest distance that the
satellite gets to the earth is 400 ks Find the longest distance that the =~ \

satellite gets from the earth.
LN/
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The orbat of the planet mercwy around the sun is i elliptical shape with
sun at a focus. The senm-major axs 1s of length 36 mullion nules and the
eccentricity of the orbat 15 0.206. Find (1) how close the ﬂl-E:I-.':"L]J:-.-' gets to
sun? (11) the greatest possible distance between mercury and sun

24) /\\) g

A kho-kho player i a practice session w E:le runung realises that the sum
of the distances from the two kho-kho poles from hum 1s always 8m. Find
the Equatmﬂ of the path traced by lum 1f the distance between the poles 15

25) « . b 4
Example 4.25 : A ladder of length 15m moves with its ends always touching
the vertical wall and the hosizontal floor. Deternune the equation of the locus of

‘ a point P on the ladder, which is 6m from the end of the ladder in contact with
the floor.

N



DIFFERENTIAL CALCULUS — APPLICATION -1

x — axis then the slope of the normal 1s

Qn.No QUESTION ANS
1 The gradient of the curvey=-2x + 3x + 5 atx = 2 is 21
2 The rate of change of area A of a circle of radiusis
2nrd
3 The velocityv of a particle moving along a straight line when aa
2 2 x/ b
distancex from the origin is given bya + bv=x whereaandb are
constants. Then the acceleration is A \
A spherical snowball is melting in such a way thaits vo is ‘\)
$ ) 4
4 decreasing at a rate of 1 cm/ min. The rate at woh the diameter 7
is decreasing when the diameter is 10 cms is y 1 .
A B —n_cm/ min
X |
'\ \ )
5 The slope of the tangent to the curve v =3x" + 3sinxatx =0 is
. 3
The slope of the normal to the curve y = 3x~ at the point
6 x coordinate 15 2 15 -1
V 2 12
7 The point on the curve y = 2% — 6x — 4 at which the tangent 1s
to the ¥ — axis 15 |" 3 =17 \'-.
_ h 2 3 2 /ll
8 The equation of the tangent to the curve y = 1? at the point (-1, _1.-"5) Sy—3x=2
15
9 Th ' f th 1 to th 7 E—l th ' 3.-1y)is
e equation of the normal to the curve @ = ; atthe pomt (—3.— /3)1s 38 =27++80
10 10 Xy
The angle between the curves 55 +°g = 1 andg—%= 11s 1
m . m m ™ 2
1 The angle between the curve y=¢"~ andv=¢ ' form =1 is tan~1 | 2;'”1 ]
oo “ -~ . -1/
12 The paramet{ic equations of Ehe curve x°° + J-]":i = a”” are 1 e MOSj 8 J‘:ﬂgm"@
13 If the normal to the curve x> + 3 23 = 227 makes an angle & with the tan 8

the same rate as its radius?

1 A —

14 If the length of the diagonal of a square is increasing atr the rate of
0.1 em / sec. What 1s the rate of increase of 1ts area when the side -
15 1.5 cm*/sec
1o —— 2
1s 5 cm’
15 What 1s the surface area of a sphere when the volume 1s increasing at




16 For what values of x is the rate of increase of x> — 2x” + 3x + § is twice )
the rate of increase of x ‘1 \
33
17 The radius of a cylinder is increasing at the rate of 2em / sec and its
altitude is decreasing at the rate of 3em / sec. The rate of change of 33m
volume when the radius is 3cm and the altitude 1s Sem is
18 If y = 6x — x~ and x increases at the rate of 5 units per second. the rate of
change of slope when x=3 is — 90 units / secl
19 If the volume of an expanding cube 1s increasing at the rate of
dem’ [/ sec then the rate of change of surface area when the volume of |#% 8::1112.-"561:
the cube 1s 8 cubic cm 1s S
]
20 The gradient of the tangent to the curve y = & + 4x — 21~ at the poin g__ ) 3
where the curve cuts the y-axis 15
21 The Angle between the parabolas v~ = x and x~ =y at the origin is
A I
2
22 For the curve x = ¢ cos f : V= ¢ sin ¢ the tangent line 1s parallel to the
x-axis when 1 15 equal to _ Ll
{ 4
23 If a normal makes an angle 6 with positive x-axis then the slope of the
curve at the point where the normal 1s drawn 1s —cot B
24 i ¢ 3 ~ o ax _a .
The wvalue of ‘a’ so that the curves v = 3¢ and y = 3 € intersect
. 1
orthogonally 1s
2 . . . . —
25 fs=F —4£7+ 7. the velocity when the acceleration is zero 1s —16 m/sec
- .- - - .- 3
26 If the velocity of a particle moving along a straight line i1s directly
proportional to the square of its distance from a fixed point on the line. 53
Then its acceleration is proportional to 1
" ; 3 ;
27 The Rolle’ s constant for the functiony=x"on[- 2, 2] 1s 0
2 e - - .
8 The “¢” of Lagranges Mean Value Theorem for the function 1
7 _ =
Ax)=x"+2x—-1:a=0, b=11s 2
29 The wvalue of ¢ in Rolle’s Theorem for the function fix) = cos % on
\ [m, 37 is 2n
30 The value of ¢’ of Lagranges Mean Value Theorem for fix) = \,E‘ when 9
a=land b=41s =
1
31 3
- X
am ? 15 0
x— 00
32 _ X _ ¥
lhim —— _
— 0 — " log (a/b)

'log (c/d)




33

Ifflay=2: f'a)=1:¢gla)=—-1:g '(a) =2 then the value of|

g fla) —gla) Ax) . 5
fim 15 3
X—a
X—da
34 Which of the following function 1s increasing in (0. o) e
35 The function fix) = X —5x+4is Increasing in (4. )
36 The function fix) = ¥ is decreasing in (=.0)
37 The function y =tan x — x 1s An increasing
- y I_l
ADG )
38 In a grven semi circle of diameter 4 cm a rectangle 1s to be mscribg @ /7
The maximum area of the rectangle 1s v 4
39 The least possible perimeter of a rectangle of area 100m” 15 40
40 IffAx) = Y —4dx+S5on [0, 3] then the absolute maximum value 1s 5
41 The cure v = — g—-‘f is Everywhere concave
i downward
42 Which of the following curves 1s concave down? y=- .
4 nowhere
43 The pomt of inflexion of the curve y = o s at
44 The curve y = ax’ +bx> +cx+dhasa point of inflexion atx=1then | 3g+ b=1
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