PARTIAL DIFFERENTIATION

DEFINITION : If U= f(x,y) then the

derivative ‘u’ of with respect to x, when x varies
and y remains constant is called the partial deriva-
tive of u with respect to x and is denoted by

Z—Zoarorfx
_a_u: Lt f(x+5an/)_f(X,J’)
Cox w0 ox

) f(xy+6y)-f(x)
Sy—0 5);

ou
Similarly 5 =

Partial derivative of u = f (x, y) wrtx is the ordi-
nary derivative of ‘u’w.r.t ‘x’ treating ‘y’ as con-
stant

similarly partial derivative of u = f (x, y) w.r.ty

is the ordinary derivative of ‘u’ w.r.t ‘y’
treating x as constant

o(ou) ou
—| — |=—==orU_orf_;
ox\ox ) ox® w0 fo
2
ag Z—u :a—bzlorUyyorf”
v\ oy
2
ofom = auorU,c,orfv;
ox\ oy ) oOxoy vy
2
i(@_u _ou orU orf
oy\ox) oyox 7 77
o’u B o’u )
axdy = 2yox’ when u :f(x,y) is
continuous function.

If z=f(u) and u=g(x,y) then

o _dzou
ox du ox

0z dz oOu

and oy Cdu’ oy

Relation between ordinary derivative and
partial derivative

dy _I
— __ Ox
[ff(x,y)—cthen i ——%

HOMEGENEOUS FUNCTION :
u=f(x,y):If f(tx.ty)=1"f(x,y) then

f (x, y) is called homogeneous function of de-

gree ‘n’
Ifu=f (x, y) is ahomogeneous function of de-

gree ‘n’ then
f(xp)= x”¢(§}(or)f (x,»)= y”w(f}

Euler’s Theorem : If u = f (x, y) is a homoge-

neous fuction of degree n in x and y then

xa—u + 6‘_u = nu
27 ox 4 oy
o0u 0u ou

2
+y —:n(n—l)u

If f (u) is ahomogenous fucntion in x and y of
degree ‘n’ then
ou  ou nf(u)

T W)

If (x, y,z) is a homogeneous function in x,y

and z of degree ‘n’ then

o

X —+z—=n
27 ox 4 oy 0Oz 4
2O L0 L o°f o' f
g ox* IR o* e oz* +ay Ox0y e 0y0z
o’ f
+ 2zx =n(n-1
0z0x ( )f
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ou ou
Ifuzf(x,y) then du =— o dx"'ady

Ifu=f(x,y)andx:g(t);y:h(t) then
du _ Ou dx ou dy

dr o dt oy dt

If ¢ 1s a function of uand v where u, v are func-
tions of x and y, then

da Oa Ou Oa Ov

E_EE ov ox
8a _Oa Ou Oa Ov

8y  ou Oy Ov Oy

If u=f(r) where r>=x+)* then

o’u 62u L 7(r)
6x2 oy’ =/ ( ) r

If u=f(r) where P=x¥+7+7 then
ou ou Ou ,
g‘Fg‘l‘g:f (7')+;f (l")
Ifu=f(x-y,y—z,z—x) then

ou Ou Ou

—+—+—=0
ox oy oz

If 4=, and r*=x*+3y*+z> then

’u 0’u ou 2
—t S+ :m(m+l)r
ox~ oy oz

CONCEPTUAL QUESTIONS
limf(x+h,y)—f(x,y)

h—0 h

df of df of
D 2r Dy Doy

If f(x,y) is a homogeneous function of degreen ‘n’
o .

5 is

1) not ahomogeneous function

ifexists=

then

2)homogeneous function of ;" degree

3) homogeneous function of (1 — l)th degree

4) homogeneous function of (1 — 2)th degree

If f(u)=g(x,y)and g(x,y) is a homoge-

i Ou + a_u_
neous function of degreen n, then X- =~ o bZ o =
S (u)
1) nf(u) 2) I f(u)
/(u)
3)n'f'(u) 4.n

Ifu=1logvand v is a homogeneous function of
degree ‘n’ inx and y then xu, + yu =

Do 2)n

3) ne* 4) nlogv

If f=x(y—z)+y(z—x)+z(x—y) then

9IS
ox oy Oz
)0 2) 1 3)2 4) -1
If_f(x,y,z)=x2(y—z)+y2(z—x)+zz(x—y)
oa o o
—— ==
then 57" " o2
o 2)2f 3)4f 4Hf
x2 (xz_y2)3
If“=— ", ,\2 then ‘u’isahomogenous
(x*+57)
function of degree
1)1 2)8 3)6 4)4
1
x%+y% 2
If u= Sin_l 1 T then
X’ +y?
2 2 2
xzaz+2xy Ou +y28lzl=
ox Ox0y oy
tanu ) tanu )
1) 2 (13+tan u) 2) 1 (13+tan u)
sinu
13 —tan’
3 Taa u) Y ia 144"

if z =f(ax+by)+g(ax—by) then
b’z —azzyy =

1)z 2)-z

3) a* - b’ 4)0

JR. MATHEMATICS

519

PARTIAL DIFFERENTIATION




10.

If fis homogenous function of degree ‘n’ in x,y

fo Sy L
then (l’l—l) fxy fyy fy
fo S, 0

Dn( £ =Suy) S
2) n( /)2 + 1ty )
3) (fy" = fud )]

4 n(f.+1,)
KEY
1)2 2)3 3)3 4)2 51
6)1 74 8)2 9)4 10)1
LEVEL -1
o’'u 0'u 0Ou
Ifu=\¢x2+y2+z2 then ax2+ay2+622:
Dl 2)u 3)0 42/
If 4+ y° —3xp th u_
=X +y - en T o =
u=x +y —3xy oy
1)0 )1 3)-3 4)4
If x ¥ si h o _
u=e.cosy,V =e siny then PV
- S T -
Day 2) o 3) i Oy 4v6y
’u Ou
u=Tan" Xj —+—=
If ()C then axz 6)}2
Du 2)2u 3)3u 4)0
_ 1 2 — 2 42
4= DR V" then
X +y
ox> oy’
) R e O b

10.

11.

12.

If £ =cosh(y+cosx) then £,, =

1) —sinxcosh(y+cosx)

2) sinxcosh(y +cosx)

3) cosxsinh(y+cosx)

4) —cos xsinh (y +cos x)

If f(x,y)=sin(e” +¢”) then £,, =
1) abe™*" sin(e” +e” )

2) —abe™" sin (e +¢")

3) abe™™" cos(e" +e”)

4) —abe™*" cos(e” +¢”)

If f(x,y)=x"then f,, =

1) (logx)’ 2) y* (logx)’
3) ' logx 4) x* (logx)’

Ifu= sin(ax+by+cz) then

sec(ax+by+cz).{2—u+—+—

1) ax+by+cz
3) atb+c

_ — ==
If u =log(ax+by+cz) then x oy o

atb+c ax+by +cz

D ax+by +cz a+b+c

3) (a +b+c).(ax+by+cz)
4) atb+c

1

U=——
It X+ + 2

2)-u 3)2u
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xX—y ou ou x>y of
U= iy = 24. If f(x,y,2)=5+—5+—5—1then Zx——=
13. If /xz +y2 then X o Y Y f( Y ) 2 b2 en P
Du 2)-u 3)3u 4)0 1)2f 2) f+2
Cx Ly ou ou 3) 2f+2 4)2£-2
14, [fu=sin —+tan — then X —+y—=
y ax ay 7 = -1 y x/y
Iu 2)2u 3)3u 4)0 25. If£=xtan | 0¥ X€ then
15. If >f(»/x) then * o y ou 2 2 2
. = t oty =
u=x'f(y/x) then ¥ 5V, xzaf+2xyaz+yzaf=
Du 2)2u 33u 4)-3u Ox axdy = Oy
L ou ou 1)2z 2)z 3)3z 40
16. Ifu=x’y’tan(x/y) then VST
X 6)/ _ y _ Z
u 2)2u 3)6u 4)Tu 26. Ifu= x¢( xj W/( xj then
(.3 3 3
17. Ifu—(x +y +z )(x+y+z) xzuxx+2xyun,+y2uyy=
thenxa_u+y5_u+za_u: 1)0 2)4 3) -4 41
ox oy oz i i
ou ou
Du 2)-3u 3)12u 4)4u 27, Ifu=x' -3+ then X3+ o
u= IOg M xa_u+ 8_” —
1)2 2)211 3)31,1 af 4)1,1 af 3)6(X— 2y) 4) 6(2y _x)
19. 1f f(xp)=x"y’sin” (ij then X750+ Y 2-= 2y o
28. Ifu=ax*+2hxv+by> then X ——+tV—=
D 2)0 3uf 4)6f e T ayToy oxdy oy’
L X+2y+3z o 1)2(hx+b 2)2(hx—b
20. 1SS TR then Tt - 2k by) )2{e=y)
X +y +z Ox
. 3)2(bx+ hy) 4)2(bx—hy)
1)3sinu 2)-3 cosecu
3)3tanu 4)-3 tanu y y
29. 1f f(xy)= xcos(—j + ytan(—j then
{/;—3/; ou ou X X
21. Ifu=——— then anrya—: , ,
X Y X[t 20f, Y S, =
1)(2/3)u 2)(-2/3)u
3)3/2)u 4)-(3/2)u Do 21
‘s ; 3) f (%) 4)2f(x,»)
22 IfZ:xy Goy) hen ¥ 24y &
. 2, 2)\2 then X~ tV——= o'u  Ou
(x ty ) ax ay 30. Ifu:x3—3x2y+y3 thenxaxa +yF=
1)22 2) 4z 3) 62 4)87 yoo9
1)6(y* —x 2)6(x* —y°
23, Ifu=sin’ (fj +tan”! (XJ then ( ) ( )
X
d 3)6(x* +)7) 4)6(x—2y)
22808 _ 31, If ;= ¥ thendz=
ax " Oy 1)(dx+dy) Da(xdx-+ydy)
1)o 2)u 3)2u 4)4u 3)z(ydx+xdy) 4)xdx+ydy
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32.

33.

34.

35.

36.

37.

38.

39.

. xt+ ! ) 0u N o0u
u= X _—
I X—y then Ox0y oy
_ k . 0z _, 0z _
Ifz=f (x y) satisfies x ™ 2y o thenk=
1 2)2 3)3 4)0
of of )
——=¢"cos yand — =—e" sin -
o y o Y then f(x,y)
1) e*siny 2)e*cosy
3)e*(siny+cosy)  4) e +siny
dz
If z=xe",x=t,y=1+3¢ then i
t
1)e” 3¢ 2)xz
3)e” (1+31) 4)xyz
—t 6 —f . 6 th g—
x=e cosf;y=e " sin en o
X Yy
1) xz+yz 2) x2+yz
3)_x2+y2 4)_x2+yz
If x=¢"cosO;y=e"sin@ then P
X b4
1) xz+yz 2) x2+yz
3)_x2+y2 4)_x2+y2
du
u= SiI171 (x—y), X = 3t;y = 41‘3 then E:
1 2
1 2
) l_tz ) 1_t2
3 4
Ifuzcos_l(x— )'x:4t3' =3t thenﬂz
y 2 ’y dt
1 2
1) — 2) ©
) l_tz ) l_tz
3 4
_ 4) -
3) l_tz ) 1_t2

40.

41.

42.

43.

44,

45.

46.

47.

_ | XY 3 2
If u=tan 1 and x=3t,y=1;z=3t

then — =
en—
1 1 2 2
) 1+1¢° ) 1+1¢°
3 & 4 :
) 1+1¢° ) 1+1¢°
U toeler o) e 21 2
IfU= og(e +e )then o oy
1 2)e* +e
3) e +e” 4) e —e
f n n n h anU + a”U + anU
I UZX +y +Zz then axn ayn aZI’l
10 2)3(n!) 3! 4)3
0z Oz
— 2 2 —_——X—=
If z f(x +y)thenyax By
1) (x—y)z 2) (x+y)z
3) x> +y° 4)0
If z =ax®+2hxy +by* then
2 2 2
xzaf+2xy 0z +y26§=
ox ox0y oy
1)0 2)z 3)2z 4)4z
n
_| XY _
Iff(x,y)—{x_’_y} then xf, + yf, =
1)0 2)f 3)nf 4)f/n
2

2) y'(xlogy+1)
4) y*(xlogy+1)

0z
_ -1 _=
If z = tan xy then ax

y(x')

1)y (ylogx+1)
3) y' (xlog y—1)

()

Da(1-x) a(1+x")
; y -1 44Wﬁq
) e )h@+ﬂ)
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yosin(xty) - ou ou
48. sin(x—y) then o dy =
2cos(x+y) cos(x+y)
D cos(x—y) 2) sin(x—y)
2005(x+y)
) Sin(x—y) 4. 2cot(x—y)

49. Ifu=f(x+tany)+g(x—tany) then u, =
1)(sec* y)u, —(2tany)u,
2) (sec’ y)u,, +(2tan y)u,
3) (sec* y)u,, +(tan y)u,
4) (2sec’ y)u, +(2tan y)u,

1 &’z 1 822_

2.2, 72 2 22 L o
50. Ifa’x*+b°y* =c°z° then 2 or B oy

41

51. If(gjn +[%T +(§) =1, then 2—i=
> (25
RGICREESEC)

52. If ax’+2hxy+by’ +2gx+2fy+c=0 then

P
dx
(ax+hy+g |ax+hy+g
Do sbyr 7)) P bxrny+s
[ hx+by+ f [ hx+by+ f
ax+hy+g hx+ay+g
d
$3. If )’ 4 3rsiny =’ then * =
1 3x°y’ +3siny
)e-"—3x3y2—3xcosy
5 3x*y’ +3sin y
) e’ +3x’y* +3xcos y
3x*y’ —3sin
3) y y

e’ +3x’y* —3xcos y

3xy° +3cos y

) —3x’y* —3xcos y

54. If x*+y* —a’xy =0 defines y implicitly as

functionof 'x', E =
4x* —a* 4’ —-a’
4)/3——az§ 2) _(4y3 —azij
4x’ —4x°
) oy o Yo
KEY
1)4 2)3 3)1 4)4 5)3
6)1 7)2 8)4 9)3 10)1
11)2 12)4 13)4 14)4 15)3
16)3 17)4 18)1 1994  20)4
212 22)3 23)1 24)3  25)4
26)1 271 28)1 29)1 30)1
31)3 32)2  33)2  34)2  35)3
36)3 374 38)3 39)3  40)3
41)1 42)2 434 44)3  45)1
46)2 474  48)3  49)2  50)3
511 52)1 53)1 54)2
HINTS

16. 75 =3+3+0=6 andapply Eluer’s theorem
27.  Apply xu, + yu,, =(n—1)u, wheren=3

30. Apply xu,, + yu,, =(n—1)u, wheren=3

. dz | d
31. hlntzaze’”{xd—i}er}.
dz=e" [xdy+ ydx]
33 hint:x.f'kx"'y=2yf'x" = k=2
34. Hint: Verify
dz 0z dx 0z dy

35, hint:—=—.—+—.
' dt oOx dt 0y dt
0"u
42.  hint: =n!
int: =—=n
44. Hint: homogenous function of degree 2.

45. Hint: homogenous function of degree 0.

oz yx'x’

T v (14x)

(xjn_l 1 (zjn_l 1 oz
51 nl=| —=+nl=| —==0
a a c c Ox
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LEVEL -11

If u = log(tan x + tan y) then

sin2xa—u+sin2ya—u =

ox oy
1)1 2)2 3)1/2 4) -1
82
If u = tan (y+ax)+(y—ax)"” then P
Gl a’ @V
,0° o’
a— a—
3) ayZ 4) ayz
0’z B
If Z f(x+ay)+¢(x ay) then y—
1) a’ 8_22 2) —a’? 8_22
o’ o’
10 § —afl
a’ ox’ ox’
) 0’z
x*y’z" =C if x=y =z then oxdy =
_ -
D x(1+logx) 2) x(1+logx)
1 1
2) y(1+10gy) 4) 1+logx
If u =, where > = x* + y* + z* then
o’u N 0’u 82
ox> oy’ 82
Do 2)30.7 3207 4207

If u=log r where r=,/x*+y>+z> then

0u 62u 82

8x2 oy’ 62

D) Ur D s D
If x=rcos®,y=rsiné then

or 0%r _

ox’ oy’

D) Ur PR VIS )N VF S B Vi

10.

11.

12.

13.

14.

15.

-1/2

IfV=(x2+y2+zz) then
o’v 0% 62
—+—
ox> oy’ 82
v 2)2v 3)0 4)3v
. 0’z
If Z =sin(x+y)+log(x+y) then P
e P 18z 3
Da D% Ve Do
yo ¥ o’u Ju_ ou o’u B
If P then =5 o’ oy
Hu )"+ 3)0 4)-u
u
o'u u
Ifu=e*cosy thenaz 62_
o 2)u 3)-u 4)2u

If z =sin(x’y’) then (2—32 J{Z_;T -
1) 4x°y (x> + y*)cos (x°y?)

2) 4(x +y”)cos” x”y

3) 4x’y’ cos’ (x* +7)

4) 2x°y* (&7 + 7 ) cos® (x7y7)

1 ou Oou

U= —F/—eeo— i e
5 1oy +y? B0 ™5,
1) (x—y)u3 2) i

3) y’ 4) (x+y)u’

ou
Ifu =x’ +yx then a:

D)y’ +y*.logy 2) xylogx+xy™"

3) ! 4) yx’ ' +x" logx

8Z+ oz _
ox yay

+yx

If ; & =1 then ¥
2

1) 2zlogz 2) -

21lo
3) =82

- 4) 2logz
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16.

17.

18.

19.

20.

21.

22

23.

f _ 2 2 h xa_u+ya_u:
I u—cos(x +y)ten o &y
—2cos'u
,1 2 —_—
D) —2cos™ uv1-u 2) —4u
3) 2u 4) 2cos'u

If x=rcosf,y=rsinf then

(8}*)2 (6}/}2
_ +| — —
ox oy
1o 2)1 3) 42

2

If F=x"yz—2xz" +xz* then oxdy at (1,0,—2)

4 W’

is
1o 2)4 3)-4 4) 1
o’f of
If f(x,y)=xcosy+ye" then y‘*‘y at
(1,0)1s
o 2)1 3)-1 4)e
1 1 1
e/ (ey) =l ex L g o
1 1 1+y V
I)x 2)y 3)x+y 4) x-y
1 1 1
u=|x y z u
If then — at(1,2,3)=
e ya i Oz
1)20 2) 40 3) 60 4) 80

A fextytzg=xX 4V 42 h=X+y +2

VA S
then gx gy gz =
h. h, h

X y z
1) -1
3)1

2)0
4 6(x~»)(r-2)(z )

If,_ x then%z
z=e Ox

1) xy_l.(yz)

3) (yzx) y’1

2) xy.zlogx

4) (xyz )y

24.

25.

26.

27.

28.

29.

30.

31.

If u = xsin x.cosh y — y.cos x.sinh y,

v = y.sin x.cosh y + x.cos x.sinh y then

Dou =v, 2)u, =v,
3)u,+v,=0 4)u —v, =0
Ifu=tan"' (—lx+y+2—xsz then a_u:
—Xy—yz—2zx Oox
1 3
D Z:1+x2 2) ZHJ’Z
1 1
3) 1_x2 4) 1_y2
Ifr:1[x2+yz+z2 and
dr
x=2sin3¢,y =2cos3t,z =8 then — =
dt
32t 16¢
D) 7/ ) T
) V1+16t° ) J1+16t
t 4¢
) T L)
) V1+16t° ) J1+16t
If F =™ (¢,sin Ay +c, cos Ay) then
O°F O'F
2 taz =
ox~ Oy
1)F 2) 2F 3)1 4)0

15)
Ifz:log(x+\/x2 +y2) then ezéz

1) z, 2) yz, 3) zz, 4) xz,
(¥ _yz) ou  ou
u=—o-—--"-= ou_ o _
If (X2 +y2 )2 then * O Yy ay
D4u  2)0 3)1 4u
u=sin"' x2+y2 xa_u+ a_u_
If Xty then o y P
1) sinu 2) cosu  3) —sinu 4) tanu
u=tan"' x” +y2 Ou + Ou
= x_ JE—
If Xty then o y o
1) sin2u 2) (1/2)sin2u

3) (1/3)sin2u 4) 2sin 2u
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x +y ou ou 11 1
:1 o _=
32. I og[ xX—y thenx8x+y8y 4 [U=[XY oz thenx%+y%+z%:
2 2 2
1)1 2)0 3)2 4)4 Xy oz
33. Ifu=log, (x3 +y +Z3) then Du 2)2u 3)3u 4)4u
ou ou _ou 43 1 z=3x"sin+ (x4 )¢ then
X—+y—+z—=
Ox 4 oy 0Oz
2 0’z L2 0’z Loy 0’z B
1) 3log, e 2) 2log,e 3) log, e 4) 4log, e o y P y@x@y
(X =y ou Ou 1)z 2)2z 3)4z 4) 6z
34, Ifu=sec then * -tV =
: x+y ox oy 1 1 logx-lo
a4, 18 f(xr) =+ —+ =8 ey
1) cotu 2)tanu  3)2cotu 4)2tanu XXy Xty
“Vsin(y/ o o
35. Ifu=e—3(yx)then Sl
X X dy
0 ou 2 o 2)f 3)2f 4)-2f
X’ ~+2xy +y° - = 2
ox 8x5y 5)’ 45 I 7= xz tan_l Z_yz tan_l ﬁ th 0z
1)0 2)2u 3120 4)4u ' X y N avey
x4y ou ou 2, 2 2 2
36. If u=1/5—y1/5then X—+y—= 1 Xty ) X~y
x7+y Ox oy ) Xy ) )
Du 2)(1/4)u  3)(1/5u  4)(120)u
u=tan"' Xty Cu + Cu 3) x22+xy2 4 xz_i);z
= xX— —
37. If 2 +y2 then ox y o
I)4tanu 2)4sinu 3)2sin2u 4)2tan2u x@+y o*u
= sin”! 2x—y xa_u+ a_u 3 B xzyz ox* ox0y _
38. If Xty then o y Py 46. Ifu= Xty then ou
10 2)u 3)sinu  4)tanu Ox
L[ 3%y +2x)° ou  Ou Do 2)u 3)2 4)3
39. Ifu=tan | —————— i then ¥ty _—=
Xty @ y 2( 2, 2, 2 ou
) ) 47. Ifu (x +y +z )zlthenu+zx—=
Ho 2)tanu 3)sinu 4)sin2u ox
x+qx’ =y S -
40. 1f¢ :—2)/2 then XZ—MJF)’Z—MZ D=2 2)Ju " 3)u 4)0
X=X =y x v
1o 2) ¢ 3)1 4) 2¢ o'u  Ou
48. Ify=logr;r=+/x*+y’ then 6x_2+§:
1) 24f 2) Af 3)0 4) f
1 2
1o 2)4 3) — 4) —
41. If”:(x"‘y)f(%j then ) ) ) r ) r
, , , 49. If x,y,z are the measurements of a rectangular
x’ Z L; +2xy ;g +y° gyL; = box and ‘S’ is its total surface area then S,, =
X Oy
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50. IfV isthe volume of a variable cone with base HINTS

radius ‘r’and vertical height ‘h’then V', = 4. Take ‘log on both sides
2rr 2rh 2z /4 xlogx+ylogy+zlogz=Ilogc
NELLAN nZ = gx+ylogy+zlogz=log
3 3 3 3
oz
51. Ifthe edges of a rectangular parallelopiped are (1+logy)+(1+logz )5 =0
X, ¥,z and V is its volume then
DVy=V.=V. V.=V, =V, % __(lilogy
oy 1+logz
HVe+V, V.=V 4V, =0
0’z 1
— = =— XxX=yv=2z
52. IfV=,/xyz thenV,, oxdy x(l T log x) (Q y )
1) 1 2) 8 3) 1 4) 8 17. By elimination ‘@’ then the equation is
2v v 8v v s 0,
X+y =r
1
53. V:x_yztheanyzz o _xor_y
o roy r and replace
1 1 2 1 3 : 4 2
— — — 2
)2\/2 )v )8v ) —v _(or > (or
n| = + 5
f ax h az_u_az_u =
>4 Iu=e"sinby then ox> oy’ 23.  take ‘logfor , — *’
1) (az—bz)u 2) (a2+b2)u 24. Hint: verify
25. Hint:y=tan'x+tan"' y+tan”' z
3) abu 4) abu’ I
Yu =2
55. If u:(ax+by)2—(x2+y2) and 42 +p2 =2 1+ x7
then 1, +1t,,, = 26. Hint: y =/4cos> 3¢ +4sin> 3t + 647>
1o 2) 1 3)ab 4) 2ab = 7 =+/4 + 641>
O’F 0'F
hint : = A’F, =-A’F
KEY 27, hinti s = 2P

1)2 2)3 3)1 4)2 51
O 2. z=log(x P 1y > =x e P4y

6)2 Bl 8)3 9)4 10)3
1)1 12)1 13)2 14)1 15)1 30. Sinu is a homogenous of degree ‘1’ and apply

161 172 183 191 20)3 Euler’s theorem

2)1 224 231 241 25)1 dogros 3

26)  27)4  28)2 292 30)4 ] f(w)

u
312 32)3  33)1 343 35)3 apply zxa—z =n )
364 37)3  38)1 394 40)1
2 2

Al 423 434 444 45) 35. Apply XU, +2xyu, +yu, :n(n—l)u
461)3 474 48)1 493 50)1 where 5 =0+0-3=-3

512 52)3 534 542 55)1 16, 1 1 1

n= = —
4 5 20

33.  @“=x’+y’+2 is a homogenous function of

a u

heref(u)
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1 1 1 8. IfV=logr;r2=(x—a)2+(y—b)2 then
47 U= xz yz zzz(x—y)(y—z)(z—x) 62v+82v_
S PR
54. S:2(xy+yz+zx) 1o 2)v 3)2v 4)3v
1 9. Ifr2:(x—a)2+(y—b)2+(z—c)2then
55. V==nr’h
3 azr 62 62
r(a P j
X~ Oy z
LEVEL-II 1)1 2)2 3)3 4)4
1. Ifu:(y—z)(z—x)(x—y) then &+&
Ou Ou Ou 8362 oy’
—t—+— - =
ox oy oz 10. If »* = x> + y* then orY (or
Du 2)2u 3)0 4)3u ) T EY
2. Ifu=(x—y)4+(y—z)4—|—(z—x)4 then 1 1
r 2) ;2 3) — 4) —
ou u o ) ) r ) ) 2
—+—+—= X
ox oy Oz 11. Ifu3(1+a3)=8(x+ay+b) then
1)3u 2)u 3)0 4)2u il =
o%u 10 2)8 3)3 4)1
o’ p D
= ~1 -1
3. Ifu=f(x+3y)+@(x—3y) then &°u 12, [fZz=tan’ Vr +\/y then%Z
g ' 1—\/x2—1\/y2— Ox
1)9 2) -9 3)-1/9  41/9 1 N
1 2
A 522+522_ ) PR ) N !
4 Ifz=logt,t =x*+)" then 55+ 5 5= - |
)z 2)2z 3)3z 4)0 3) N 4)\x|m
O’u
5. If 4 =¥ then = a_u_ﬁ_u
Ox0y0z 13. Ifu= tan(tan x+tan” y) then ax oy
1) u(xy+yz+zx) 2) u(1+3xz) 1 ¥4y ) ¥ =y
2 2
3) u(1+3xyz+x2y222) ) (I_XJ’) ) (I_XJ’)
2
4) u(x+y+z) y-x -x’
3)11 (1 xy)Z
I 1
6. If f(an/):xJ/"‘;‘*‘;; then fm.fyy—f;, at I—xy
. f(x,y)=cos™ _
(11)is 14. 1¢ /(+5) | then £
1 2)2 3)3 4)4
1 1
7. Iff(x,y):2(x—y)2—x4—y4; then the value 1) 1+ 2) I+ x
of f...f,, — fo at(0,0)is 1+ 1
1o 2)1 3) 16 4)32 3) 1+ x7 Y 1+x°
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15.

16.

17.

18.

19.

20.

[fu=cos’' . then
\/l+x2\/l+y2
ox* oy’
X+ 2(y+x)

1) (1+y2)(1+x2) 2) (1+x2)2(1—|ry2)2
. 2y(1+x2)2+2x(1+y)
V() (140)]

Ifu=log[—)hL “xzyzj Ou

4)0

then a =

X —

Ifz3—xz—y:()then
1)z =z,

2)zz =z,

3)z, =zz,

4) z, =-zz,

_ X2
it f(x,y)=x’ytan™ (7] then

O
ox = oy
1) 6u 2)4u 3)2u 4Hu
If“:Sin_1 Vx - \/_ tena—u=
Gy
. y Ou 5 _Zé_u X Ou A —_x@_u
)xﬁy ) x Oy )yﬁy )yﬁy
Z—sin71 ﬁ
If 2= 2(x2+y2) thenat (x,y)=(1,1)

0z 0z
thevalueof X —+ V<" is
ox = Oy

1 1
1 2)3 3)3 4 3

21.

22.

23.

24.

25.

26.

27.

0
(xyz) then 2 x_u:

Ifu = tan'
ox
xz 2xyz
D 1+xXy*7 )1+x2y222
3xyz 4xyz
3) 1+x%y°z? )1+x y*z?

3/2
A Xy ou
u=tan" _
If {[Xvﬂ/} ] then Zxax

o 2) sinu 3) tanu 4H1
2 2 va+ @—
Ifz—tan(xy+x +y )then o y@y
1) 1 2) 2tan”' z.(1+2°)
1+z '
; 2z A 2tan”' z
)l+z ) 1+2°
. |x-
If u =81 then ZX—=
X+ ox
o 2)u 3)2u 4)3u
x}’l+ n a
Ifuzlog( e yej then Zx_u:
x +y ox
n
I)n 2)e 3)n-e 4) "
1
Ifuzsin"{(x +y ) }then Zx_:
ox
1 gcotu 2 écotu
) 5 ) 2
3 ztamu 4 étanu
) 5 ) 2
1
) H(x2 +y°+ Zx)2
if 4T3 then the

2(x2 +xy+2yz+zz)g

xa + 8_+Z<’5u
value of o y@y o forx=0;y=1;z=2
is
1 AL 2 L 3 1
282 P12z

4)\/5
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L+ 2 2 2
28. Ifu=tan 1[ —y then ~ s ou
37. g w(B2)=|y 2 e Lx=
, 0u o'u ,0u L
X —+2xy +y —=
Ox Ox0y y 1)0 2)1 3)3u 4)2u
1) (2cos2u—1)sin2u 2) (2cos2u+1)sin2u L1 1
3) (sin2u—1)cos2u  4) (sin2u+1)cos2u 38 U= x2 y2 22 then ZZ_Z:
29. fu=x’+)y"+z°,x=¢',y=¢'sint,z=¢ cost ry oz
Lo 1)0 2)1
then o = 3)2u 4)3u
1) ¢ 2) 4 3u 4) 3¢* 2y 7 0z Oz
Oz 39. If—+b—+—2=1then xa"')’az
30. If z=x"+y’,x=acos0,y=asing then 7= 4 ¢
Z2 —Cz 22 +02 Cz 22
Ho 2)1 3)z 4)-z 1) ; 2) ; 3) - 4) 5
31. If z=f(xy);x=u’—v;y=v-u’ then
% o 40. Ifu= log(x3 +y’ +2 —3xyz) and
U—FV—=
ov ou 2
1)0 2) 1 3)2 4) -3 (i+£+ﬁj S S
1 1 1 ox Oy oz ()cherz)2
_ o’u 1) -6 2)-3
u=|x y z | 22 | =
32. If R then [axzj 3)-9 4)-5
Du 2)-2u 3)8u 4) -8u 41. Ifu=xf(x+y)+yg(x+y) then
11 1 o’u o’u  Ou
0z 72 torT
33, 1f4T|Y Y Pl then T = Ox”  Oxdy Oy
vz ozx o xy o 1) -1 2)0
10 2) 1 3)xtytz  4)xyz 3)1 4)2
1 1 1 42. If z=sin(x—2y)—log(x+2y) then
3. f"71F Y ZlthenU,, = D)z, =2z, 2) z,, =4z,
x2 y2 ZZ
34z, = Zy, 4) z,, +z,, = 0
1)0 2) -1 3) 1 ) xty+z
2 1 1
y+z z y 43. The focal length of mirror is given by 7 :;_;
5. 1Y) 7 FFY Y lenu,, = if du,dv,df are the differentials in u,v,fand du=dv
y X  x+y ar
1)0 2)1 Nxtytz  4)4 then =
N NORIPRNTION
36. If° 1Y 7 Y then Yxu, = “v wev
z x y
_+_
1 2u N2 4)3u 31 4) (uz sz
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44. Ifuisahomogeneous function of degree n in x,y

5 5 0o 1 1 0O 0 0
u oOu
such that ¥+?=0 and V=(x2+y2)u 34, S=|1 oy oz f.=[1 1 1|=0
4 2x y* 7 2x 2y 2z

thenV, +V, =

35. =4xyz.. f,_ =4

1) (x+2)u 2) 4(n+1)v f G
36. fis homogeneous of or degree 3
3) 4(n+1)nV 4) 4(n+1)u 2 (-1 1),

45. If A,B,C are angles of a triangle such that | 43 a2 ¥= IR b

sin A+sin B+sin(A4+B)= constant then

-2 I 1)1 1
—df =—|——— || —+—|du
u e o) ()
dB
(.2 2 ..
03 C — cos B c0s B — cos C 4. V., —(x +y )um, +4xu_ +2u. Similarly
cos A—cosC cos A—cosC calculate v,
30 Bl 45. sinA+sinB+sin(4+B)=K
04 04
KEY :>cosA£+cosB+cos(A+B)(£+l)—0
1)3 2)3 3)4 4)4 5)3
63 Dl 1L 9z 103 NEW PATTERN QUESTIONS
11)2 12)4 13)4 14)2 15)3 1.  Observe the following statements :
16)1 17)3 18)2 19)2  20)3 .
2 2
23 22)1 232 24)1  25)3 e Z=log| XY 0z 0z _
L If g . then — ool
263 27)1  28)1 292  30)l 4 Oy Oyox
31 324 33)1  34)1  35)4 I If F =x2yz—2xz* + xz° then

364 37)3  38)1 391 40)3
412 423 432 444 45)1

2

at (1,0,-3)is 6

ox0oy
Which of the above statement is correct?
HINTS
12. Hint:Putx = sec @,y = sec ¢ 1)onlyl 2)only Il
N 3)both Iand II 4) Neither I nor II
13. Hint: 4= lx— x);/ 2. Observe the following statements :
14. Put d Z =X tanZ xg+ @—z
. Put x=tanaand y =tan I If V- . then x y'éy

19. Sinuis a homogenous funtion of degree ‘0’ and

apply Euler’s theorem II: The degree of the homogeneous fucntion

1 1 logx-1lo
. P a_” f(x’y): T g3 3gy
29. Substitute x,y,z, in ‘v’ and then find o Xy xy X +y
' can not be defined.
33. Hmtu= (x -y ) (y -z ) (Z —X ) Which of the above statements are correct?
ou 1)onlyl 2)only I
a—(y—z)(z—x)—(x—y)(y—z) 3)bothIand II 4) Neither I nor I
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3. Observe the following statements :

7. 1:1If f(xy)= tan[tan‘1 x+tan y] then
LIfo :f(r),r2 = x>+ " then

Q I+ y2
o’'v v . 2 £, 1+x°
—+—=f (r)+—=f(r Y
axz 6y2 f ( ) r f ( )
2, 2\?
. _ 2__ .2 2,2 X +y
I: Ifu—f(r),r =X"+y +z" then I:1fu :( 5 2 then xu, + yu, =—4u
X' +y
0’ v, 821) 62 1
6x2 P =f(r ( ) » -/ (7” ) which of the above statement is true
Which );th b at " . 1)onlyl 2)only II
1 oilcly(I) cabovesta er;)egnsl}llsgorrec 3)bothland II 4) neither I nor II
3) both I and 1T 4) Neither I nor II 8. Match t%le following: )
4.  Observe the following statements : List-I List-IT
0’0 o0 ryoz
I: If x=rcos@,y=rsinf,then — e +6‘y2 =0 L 1/ (erz)=y 2z x then Sxf. a) Su
z X y
II: If x=rcosd,y=rsinf,then (ij +[2§] =0 1 1 1 5
_ H
H=|x y z -
Which of the above statement is correct? IL It 2 oy 2 then 2. Ox b) 3t
I)onlyI 2)only I
3) both I and 1T 4) Neither I nor II
Moo M,
5. L Ifuzlog(x3+y3+z3—3xyz) then ML IF =ty V= = then |y, -y | €) Su
0 0
ou ou ou_ 3 IV If o (2] then x 3002 d) 24

ox Oy 6z_x+y+z ) s
The correct match from list-1 and list-2 is : €) 0

LIfu=(x*+y*+2*)" then a)b,a.c,e 2)ab,c.d
3)b,c.d,e 4)a,b,d,e
2
( u T . ou s ( ou j gy 9.  Observe the following statements :
ox oy 0z List-I List-11
1) onlylis true 2) only Il is true , 2 ov
3) both I and II are true A If V=(x2+y +z) then Zx.a— Hv
4) neither I nor Il is true W
V=" 2y
6. If v=/(x,») is a homogenous function of B. It ythen "oy 2)3V
degree ‘n C. Ifr-*+2+Ztheny x.g—:: 3)-V
ov ov
I Xa— + ya— =nyv
xo D. IfV= xytan( jthen Zx—= 4)0
2 2 2
IL x° 2+2xy oy +y28—‘;:n(n—2)v 5)2V
ox Oy y The correct match from list-1 and list-2 is :
. xa_z‘}+y v B (n_l)@ 1) A-3,B-1,C-2,D-5
Vo ™ 2) A-3,B-1,C-4,D-5

3) A-3,B-2,C-5,D-5

1) only Iis true 2) only II, IIT are true 4) A-3,B-1,C-5,D-2

3) only I and III are true 4) LILIII are true
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10.

I1.

12.

13.

B.If f(x,y,z) = (xz +y° + 2 )_1/2 then 2.

Arrange the following in ascending order of
degree of the homogenous fucntion.

A S(xy)= xcos(§j+ ysin (ij

y
_ Xy
B. f(x,y) /x6+y6

c. f(x y) =sin™’ (XJ +tan”! (fj
x y

1 1 log(x/y)
X, y)=—+—+— 7L
D' f( y) xZ y2 xZ +y2
1)A,B.D,A 2)D,B,C,A
3)A,B,D,C 4)B,C,A,D

1. 4 = Jsin® x+sin y +sin’ z then

a—“at(o,oﬂj:A
0z 4
2.u :(x—y)(y—z)(z—x) then

Uy +Uy + Y, = B
3.u zlog(x3 +y +2 —3xyz) then

QM (1,-1,3)=C
ox oy oz

The ascending order of A,B,C is

)A,B,C 2)B,C, A 3)CAB 4)BAC
Arrange the following in the decreasing order of
their values:

AE f(x,p)=x"+y’ =2x7y" then (fy )(1,1)

o f
ox*

1/4 1/4
x4y 1| ou ou
C.Ifu= 1/6 1/6 then _|:x +y :|
X +y M X

)A,C,B 2)B,CCA 3)AB,C 4)C,AB
Write the decending order of k values of the
following statements

;5 . [ x oz 0z
A:If Z=X"sin| — | and X—+ VY —=AZ then
y ox Oy

k=

14.

15.

0’z 0z
X72+ y
X+’ ox oxoy i
B:If Z=———— then Oz -
Oox
X+’ +3x)°
- Zzlog[#j -
X+y
x%+ & _ k
o y EY then k=
[ Vxfy
D: If Z =51 IL— and
X—=y
X%-f‘ @ =ktanz
o y Py then k=
1)A,C,D,B 2)B,A,C,D
3)D,C,BA 4)A,C.B,D

Assertion: If /' (x,y,z)= Jyz +zx +[xy then
xXfo+yf, +2f. = f(x,,2)

Reason: If F(u)= f(x,y,z) isahomogeneous
function of degree ‘n’in x : y,z then

n.F (u)

F(u)

1) Both A and R are true and R is the correct

explanation of A

2) Both A and R are true and R is not the correct
explanation of A

3)A is true but R is false
4)Ais false but R is true

XU+ yu, +zu, =

. x+y
Assertion; If S1 ==z then
N

Reason: If f'(x,y)=x" then fry=x"(In x)2
1) Both A and R are tru and R is the correct
explanation of A

2) Both A and R are true and R is not the currect
explation of A

3)Ais true but R is false
4)Ais false but R is true
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16.  Assertion:If 4 = /x* + y* + z* then 2002
o'u ou Ou 1 4. Ifz =Z{sin£+cos(l+zﬂ then L
st —t—F=— X y X ox
ox~ oy° 0z u
0z 0z 0z 0z
Reason: If u= f(r) when »? =x*+y? +2° — —y— 2y— 2=
f(r) rr=x’+y 4z DIS DTV MW A
o’u " 2,
then Z¥=f (7”)+;f (r) 5. If z=sec(y—ax)+tan(y+ax) then
1) Both A and R are true and R is the correct 2 2
; 0’z ,07z
explanation of A ?—a 57
2) Both A and R are true and R is not the currect o Y
explation of A 1)z 2)22 3)0 4) -z
3)A istrue but R is false 2001
4) Ais false but R is true
6. If,_,*"" then
Y 1) xu, = yu, 2)yu, =xu,
D1 2)4 3)4 4H1 51 ; 0 A
+ = 2 2u, =0
6)3 N 83 92 102 ) Yib ) Ky
11)4 12)1 134 14)1 15)3 _ ou  Ou
: ) ) ) ) 7. Ifu=x"tan l(lj then ¥ ——+ Y —
16)4 a y
1
PREVIOUS EAMCET QUESTIONS 1)2u 2)u 3)3u 4)Ju
2005 2000
1. Ifz=cos'(x+y)+sec’ (y+2x) =
(x+2) (r+2x) g. Ifu=log,(x’+y")+tan” (Z] then
X
0’z 0’z
S t2-5= 2 2
o oy Gu Ou_
. . oyt ox’
1) 3~ 2) ——— )0 2)2u N 4)u
oxoy oxoy
o & 9 If”_COSIL =2 ] hen bty -
z z . - T [ |then A P
3 x4y ox oy
3) oxoy 4) Ox0y \/_
2004 1) (1/2)cotu 2) 2cotu
2 f (o) =2(x-y) —xt ) (-1/2)eotu 4 3ot
) 1999
= (fxxfyy _fxy )(0,0) = ) 1/2 +y1/2 oz .\ Oz
zZ =— X— _—
32 216 3)0 4) -1 10. Itz =" us then Yo " Vo
2003 1)2/6 2)z/3 3)z/2 4)z/12
3. If u(x,y)=ylogx+xlogy then u, u,
11. Ifu:x+yandv:x2—y2 then v =
Mot — plogx—pu logy+logxlog y = x
10 2) -1 3)1 4)2 Du 2)v 3)-2u 4)utv
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1998
0z
12.  If x*.y*.z" = q constant then P
[ 1+log, x [ I+log, z
D 1+log, z 2) 1+log, x
3)xry” 4) x¥ y'z

13 IszSin_1 SR then
' \/;+\/;

0z Oz
2l x—+y—|=
ox = Oy
1) cotz 2) (I/Z)tanz

3) (1/2)cotz
1996

4) tan z

14. Ifu= (xz +y*+2° )3/2 then
(éujz ouY [Guj
ox oy 0z
1) 9y 2) 9y*3 3) 9u? 4) y*3

2 2
X X 0

15. Ifuz(—j *{Xj J{—j then ZX—uZ
z z b% ox

1)0 2)1 3)u 4)-u
16. Ifu= log(x3 +y +2 —3xyz) then

1995

20. If u=log(secx+secy+secz) then

ou
Zcotxa =
Du 2)2 3)3 41
/25 _y1/25 oz oz

21. Ifz Zwthenthevalue of anFJ/@

is

1)-z/100 2)z 3)z/2 4) z/4
1994

22. Ifus= log(x2 +y2) then u,, +u, =

1
x> +y?

1) — 2)0

xZ _ y2 yZ _ x2
3) (x2+y2)2 4) (x2+y2)2
23. Ifthe edges of a rectangular parallelopiped are
x,y,zand v is its volume then

1) ny = Uyz =0, 2) Uy =0, =0,

3) o, +v, +u, =0V 4 v,, =0
L+ ou ou
24, Ifu=tan then X~ +t V=
xX—y ox oy
1) sin2u 2) cos2u
3) tan2u 4) sec2u

Xty
25. Ifu=—"—thenu, +u, =
X=y

(x+y+2) —+@+% = 1 2, 2
ox Oy 0Oz 1 2) Xty
)0 2)1 3)u 4)3 T x=y
ou ou 2 2
o My 3 4
17. Ifu=tan (x+y)thenxax+yay )x+y )x—y
0z
3) 2tanu 4) sec’u 26. If x=sin"' (z +y2) then 5 =
2 2 2 2
18, H,Z=1og[x +y jthen 0z 0z _ Dcosx 2)2y 3)-2y 4) 1-2y
xy ox.0y 0y.0x 1988
11 2)0 3)-1 4) -2 .
2 2 2
ax+by b%-i'(l@_ MIM xa_u_|_ a_u—
19. Ifz=e f(ax—by) then oy 27. DIf (x2 7 )2 then o y Py
1)0 2) ab 3)2abz 4)z b 20 1 o
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1987 2 Pu L0

ii) x2%+2xy6xay+y yzn(n—l)u
(x} ) [xj ou ou
28 IfZ =COS| — |+SsIin| — then x—+y—:
y y x "oy ;3 x4yt oz oz
= X—+y—=
)z 21 3)0 4)2z L. oty BT T —
KEY | |
1 2)3 3)3 4)2 5)3 D35Z 2) ¢
6)2 73 8)1 93  10)4 | :
1D3  12)1 134 142  15)1 3) 37 4 57
164 172 182  19)3  20)4
21 22)2  23)2  24)1  25)4 5 Ifu=xsin’ Gj then

26)3 271 28)3

xzuxx +2xyu,, + yzuyy =

LEVEL-V 1o 2)u
. . 3)2u 4)1/2u
L fu=f (x, y) is a Homogenous Function of ;
d th,
egree then KEY
0 oy

Kok kPR skek
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