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1.If u = ax* + 2hxy + by*then
fe u = ax? + 2hxy + by?* g @l

du du
(@) === o
a*u _ a*u
(b) axz  ay?
%u o™
(9 =—
dydx  ady

a*u _ d*u
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2.Ifu=f (f) then what is the value

du ou
— —?
ofx.ax+y.ay.

oG u=f(2) 2 @ x.g—:+y.%3ﬂ A R0

gRm?
(a) 1
(b) 2
(c) 3
(d)O0




3 lfu=1lo g(x3 + y3 +z3 — 3xyz)then what
is the value of + + )
qﬁu=log(x3+y3 +23—3xyz) g @l (g—:+
au Ju

s az)mnﬂws’hm

(@) (x+y+2)

(b) (.1t:2 + y% + z?%)

(c)

X+y+z
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-
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4.If u = = + 75—~ 1, then what is the value

u ou
of 2 and 247
dx ay

_ 2 u o u
AR u=5+5-18, @335 T AA I




5.1If f(x,y) = x cosy + y sinx,then —

Elﬁ f(x,y) = xcosy + y sinx %, dd-
azf . 32!'

(a) axay "~ dyodx
(b) L =2




6.1fu= sm"‘l( )+ tan"1( ) then What is

the value of (x —+y ay)




7.1fz = x*tan™! (i ) — y*tan~! (y) then what

3%z

is the value °fFay ?

uﬁ z = x*tan™? e) —yztan ( ) % ar a?rzﬂy
BT {9 T g2

(a) ==

x-y
(b) xt+y?
(c) =

x2—y?2

X ry



8. 1f u = lo g(x* + y*), then what is the value

aZ 2
of ._u..|..a_l.£ 2

ax2 = ayt) -

af¢ u = log(x? + y?) %,ﬁ(g+$)ﬂﬂ'ﬁ




90 If f(x,y) = x* + x*y* + y*then —
afg f(x,y) = x* + x2y? + y* B 4-

(a)[ ’](11) 12
(b)[ "(m 14




HOMOGENEOUS FUNCTIONS.

10.x 3R y # Us aiviop foraH Ul Ug JHTH °Td BT 81, x 3R y BT
WHEY A Seardl g | gRT IRHINE o iR faar &3¢

An expression in x and y in which every term is of the same degree
is called a homogeneous function of x and y. Consider the function
defined by

fx,y) = agx? + a;x™ 1 y + a, x* 2 y*+.... +a,_ xy" 1 + a,y".

3 PRH A Ud® Ug n M w1 81 sl ag x iR y w1 n f&R &1
TS TUEY AR 8| 3US aTdT, (1) $ 39 PR foran & wwar @

In this function every term is of degree n. Therefore it is a
homogeneous function of x and y of degree n. Moreover, (1) may
be written as




EULER'S THEOREM ON HOMOGENEOUS

FUNCTIONS.

11. gl u, x 3R y BT °UTd n IAT UH THEY
ou ou

W%,?ﬂxa+ya—y—nu.

If u be a homogeneous function of x and y

of degree n, then x 2 4 y‘;—: = nu.

ox




This proves the theorem.

12. In general, if u be a homogeneous

function of x¢, x5, ..., x,,, of degree n, then.
T, Ui u x4, x5, ..., X, D1 GTd n AT TP

Tq&Y B+ g, ail

Ju du du
— —t.eeeet 0, — = NU.
X1 ™ + X5 v 0, o nu




13. Ifu=f(x,y,z)is a homogeneous
function of degree n in variables x, y and z,

then
'ﬂﬁ311=afcn3n2)?Fﬁ\ngﬂﬂﬂﬂz:ffmliﬂﬂ”ﬁﬂ
HYTd Bad gl a
ou du Jdu
xa+ya—y-+z£ = (1]




g, dl.
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(a) x LRt
ozt axdy (n—1)7

9%u + %u
axdy yaf=(n—1)?
y

2 0%u .
(c) x m+2xyau 2 0%u

(b) x

=nn-1u

axay T Y a2




15. ff(x,y) = 2x* + 2xy + 4y* then what is

the value ofxai + yaf’?

afe f(x,y) = 2x? + 2xy + 4y? G| x-g—£+y%
P A 22

(@) 2f(x,y)
(b) 3f(x,y)
(c) 4f (x,5)
(d) f(x,y)




16. Ifu= sz + xy + 4y% then what is the

Zu
val —
alue of x.° Py s+ Y. axay

2
AR u = 222 + xy + 4y2 §, A 2. 2L = y.ai;ya:'l
| T gRM?
(a) u
(b) 2=
Ju
(©) 3

*u




dpdl (Curvature)
ahdl BT = —

deh 1 debdl




17. The curvature of the curve xy =

a’at the point (a,a)is —

aP xy = o DI adl, a3 (¢, ) W E-
1

(a) 25/2 q
1

(b) 23/2 o
(©) 5
(d) 25/2q




CARTESIAN FORMULA FOR RADIUS OF
CURVATURE.




19. Find the radius of curvature of the

curve y = 4sinx — sin 2x at the point x = ~.

ﬁi x=§ W TP y = 4sinx — sin 2x P
qehdl A1 J1d DT |

OF

(b) 23

(c) 5V5

(d) -2




20. Find the radius of curvature of the
curve y? = 4ax.

% y? = 4ax DI gebdl A1 JTd PIfeQ

(a) 2(x+a) 2 3/3_
Z(x+¢:it)3/2 f: {H- a}
) —7

(<) (x+a)3/ z

2 (x+a)
(d) —-
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21. The radius of curvature at (0, 1)for the
curve y = e*is —

d® y = e* & foIU (0,1) UR dshdl - 4T 8-

(a) V2

(b) 2v2

(€)=

d) 57




22. The radius of curvature of the curve y =
x* — 4x3 — 18x%at (0,0)is —
TP y=x*—4x3 — 18x% I (0,0) W Thdl

frsa 2-
(2) =
(b) o=
(€) 3¢

(d) -5




23. The curvature of the curve x* + y* —
6x — 8y = 0 at theorigin is —

qb x*+y?—6x—8y=0 DI ga fag ol
qehdl 8-

(a) 5
(b) 25

OF

(d) LY (Zero)




24. Find the radius of curvature at origin for
thecurve x3 +y3 —2x2 + 6y =0
b3 +y —2x2+6y=0d U gafagsw®
qshal FAAT J1d Do |
2
(a) 3
OF
()0
(d) 3




ASYMPTOTES

Definition:- A straight line at a finite distance from the
origin to which a tangent to a curve tends, as the
distance from the origin of the point of contact tends
to infinity, is called an asymptote of the curve.

ufruTeT:- o fag @ e Afda gt w oo i v o
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(i) Asymptotes parallel to x-axis. Proceeding
as above, we have the following rule for
finding asymptotes parallel to x-axis of a
rational algebraic curve:

(ii) x-3H& & FHIAR Aaeq=il @M | HU
¥dI¢ FHR 3T ¥¢d §¢, TR U T&
dbEld dielld T & x-3& b HHIGR
;Hmﬁmﬁmﬁﬁmmaﬁw




The asymptotes parallel to the axis of x are
obtained by equating to zero the co-efficient of
the highest power of x, in the equation of the
curve. In case the coefficient of highest power of

X, is a constant or if its factors are all imaginary,
there will be no asymptotes parallel to x-axis.

a5 b THIDUI H x Dt I=dH °Td b UMD DI YA
& TMER HIP x DI & B FHHIAR IR @1
U &1 STt 81 afe x 3 I=dH 91d BT [N
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25. The asymptotes parallel to the axis of y are
obtained by equating to zero the coefficient of the
highest power of y in the equation of the curve. In
case the coefficient of the highest power of y, is a

F\S\a_m'[)tb te_\ constant or if its linear factors are all imaginary,
there will be no asymptotes parallel to y-axis.
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26. Find the asymptotes of the curve = —
X

bZ
>= 1.
J’

2 G-y aa?—-—— 1% SHTERT Fa P | 1140 §- &S
C‘; z‘b""'}él g (2= a")

h-Q' Y=o - 2020
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27. Find the asymptotes of the curve
y? (a% — x%) = x*.
b y2(a? — x2) = x*P A=Al ATd B |

Q‘O{:‘. 7‘{5{1‘5?‘:‘0 “ to J. QxS

2-Q%13— T
IR o=

NQ aﬁa”PMu % ql-
(4 ) {F’{ - -i(constnnt) A=t Q




23. Find the asymptotes of the curve y* =
4x.

amy — 4x P IR JTd B

Lyx=0 asyerifetes! | €
R | o i
% & PG 54 (crstert) YL (otom)

N ﬁfamﬁ}’\“ || Yo x-axg




29. Find the asymptotes of the curve x° +
y’ —3axy = 0.
b x3 +y>—3axy = 0% AWl
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& - x).
30. xy* = 4a* (2a - x)







32. y*(x* — a®) = x* (x* — 4a%).

gt'x."- g‘o.‘-x"1-‘_f_q_2f=-°
T

wy -5 % YT
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