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1.Find the asymptotes for the
hyperbola 9x* — 16y* = 144.

JfduRaag 9x2-16y* =144 & fo@
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2.x3 + 3x%is an asymptote of y — 4y3 —
x+y+3=0:
2 +3x*y—-4y’—x+y+3= 0 Bt U

It &

@y+x=1
b)y-x=0
(c)2y+x=0
d)2y—x=0




3. Find all the asymptotes of the curve.
o & 9l srEawrelf ¥[@Te 1 Fiferw|

3x3 + 2x%y — 7Txy* + 2y° — 14xy + 7y* +

4x + 5y =0




ENVELOPES

The envelope of a one parameter family of curves
is the locus of the limiting positions of the points
of intersection of any two members of the family
when one of them tends to coincide with the
other which is kept fixed.

T WRTHIeT 9 uRaR &1 fererer uRar & =i
Wt gt wewal & ufadg fagait ot Hifda Rufaai &1
ﬁ——g'tm% mmﬁﬁwg«%%mﬂam%




Thus the envelope of a family of curves is the
locus of the points of intersection of consecutive
members of the family.
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SOME IMPORTANT CONDITIONS

4.y =mx+ av1l+ m?, for every value of
m it will touch x* + y* = a®.

=mx+ avl+m ma?uﬁﬂiﬂ'ﬁa?
f%ﬂ!'ﬂ'éx + y? —azﬁﬂﬂfml




> x2 + y? = a? This is the equation of a
circle.

x2 + y? = a? Ug U gd BT GHIHUT 2|




> If we study slope foam in equation of
tangent in circle then we read it there.
Circle H equation of tangent | Slope

foam Ugd 8 ol 981 WX 89 Ugd & |




C = + aV1 + m? This is the slope foam
of the equation of tangent of the
circle.

C = + aV1 + m? 4 Circle & equation of
tangent G| Slope foam %I




The envelope of y =mx+ aVv1l+ m?

is x* + y* = a”.

y =mx + aV1 + m? &1 Envelope x* +
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5.y =mx +Vam? + sznvelope% +

2
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y = mx + Va?m? + b2 PI1 Envelope % +
WM
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6.Envelope ofy=mx+— ony’=

4ax (Parabola)

y =mx+— @I Envelope y’=4ax WX
B




METHOD OF FINDING THE ENVELOPE.

Working Rule. The equation of the envelope
of the family of curves F(x,y,a) = 0 where a
is the parameter, is obtained by eliminating «
between the equations.

®1d fqH: a1 & URAR F(x,y,a) = 0 P [AHTH
BT GBI, el o Wi &, gfiero & g
a P geTHR U a1 Srar 21

F (x,y,a) = 0 and =222 = 0,

Ry 777777 T T T




Here ”;x: @ is the partial derivative of

F(x,y, a) with respect to the parameter a
while x and y have been regarded as
constants.

gel LY Rmfie a S HIU H F(x, y, )
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/.Find the envelope of the family of
straight lines y = mx + -1%, the parameter

being m.
TR @13t y = mx+— & URAR &1
GLrarakIGE LS aTI'IﬂE'\'m%I

g2 med B-YaC=0




8.Find the envelope of the family of
curve of straight lines.

dteh ¥@rsii & g% uRaR &1 faeTeT Id
ST |

X cos x + y sin x = a, x being parameter.




ENVELOPE IN CASE THE EQUATION OF
THE FAMILY OF CURVES IS A
QUADRATIC IN THE PARAMETER.
which is the required equation of the

envelope.

Tt [ENVELH @1 SrTazas THiaRur 3|




Remember. The envelope of the family of
curves Aa® + Ba + C = 0,

eI | 95p1 & UNAR FISEEmmT 4 o2 +
Ba + C = 0, W




where A, B, C are functions of x and vy, is.
W8l A, B,Cx 3Ry F B &, 2
B%? — 4AC = 0.

F-UYAC=2

A"G R +C =0
(-?m«w -




9. y = m*x + (1 /m?), the parameter being m.
10.  y = mx + aV(1 + m?), the parameter being m.
11.  y=mx+ am’, the parameter being m.

12,y =mx+ am?, the parameter being m.

132, xcosecO — ycot@ = c, the parameter being 6.

14. xcos®a + ysin® a = a, the parameter being a.




15.  Find the envelope of the family of circles
x? + y* — 2axcosa — 2aysina + ¢ = 0,(a® >
c*)
where a is the parameter, and interpret the resuit.
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Maxima & Minima of functions of two
variables:

5(_; Pﬁﬂﬁﬂﬁﬂﬂ&fﬁﬁﬂ&kﬂﬁﬂﬂ:

Necessary Condition for maxima & Minima:

JfereaH Td gAaH & oY Smaxas® 2a:




Sufficient Condition (JUTW Ufda=):

d%y
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% dd f(x,y) & IIH HH (EXTREME
VALUES OF f(x,y)):

1. O  Ufdew (Necessary
Condition):-

J(a,b) B f (x,y) BT IH A §RM

R (), =0- (),




2. Ugld  yfde=®l  (Sufficient

Condition):
ﬂﬁ . (azf)(a . 6 ( aa a‘; (0y[) (a,b)
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(iv)rt — g% = os’ta’rﬁlﬂ’rmw&rmﬁm
anﬂah?aﬁaﬂanama)—dr%l
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o ey ﬁﬂ (Stationary Points):

< All values of (x,y) for which (%) R (g—i) do

not give extreme values of f(x,y). Hence, the
values of (x,y) for which fA' (x,y)=0 may be
either critical points or points of inflexion of the
function f(x,y).

(x.y) ¥ & Wt 7t R Rre (2) = 0 = (2) @
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