QB365 Question Bank Software Study Materials

Differentials and Partial Derivatives Important 2 Marks Questions With Answers (Book Back and
Creative)
12th Standard

Maths

Total Marks : 40

2 Marks
20x2 =40

1
) Use the linear approximation to find approximate values of \4/ 15

i
4

Answer : Let f(x) = %', xg 16, Ax = -1
« /15 = f(16) +£(16) (-1) ... (1)
f(16) = (16)t = (24)1 = 2! =2

I 1 l_]_ 1 _i )
f (16) = ZZL'4 = ZCC 4 = 3

! 1 1 431164 1
- becomes

V15 =24 o (—1)
=2— 5 =2—0.0312

V15 = 1.968
2) Letf(x,y)=0ifxy#0andf(x,y) =1ifxy=0.
. of of
Calculate: - (0,0), o (0,0).
Answer : Note that the function f takes value 1 on the x, y-axes and 0 everywhere else on R?. So let us calculate
of 0 O _ l f(0+h70)_f(0,0) I 1-1 _ n.
o1 =lim ——— 2" = Iim=— =0
Oz ( ’ ) h—0 h h—0 N ,
—(0,0) = lim —————= =1lim — =0
oy ( ’ ) k—0 k k—0 F
This completes (i).
3) lim v g
Evaluate cos = (e smy) , if the limit exists.
(z,y) = (0,0)
lim @ si ;
Answer : cos = (e smy) = CcoS (eoﬂ)
(z,y) = (0,0) Y Y
lim &
= cos|[(1)(1)] = cos (1) |".c =1
y—0 ¥
4) _ .3 3 3 0% - 8%
Ifv(x,y, z) =x° +y° + z° + 3xyz, show that 9907 00y
Answer : Given v(x, y, z) = x° + y° + z3 + xyz>
% = 0+0+32% + 3xy = 32% + 3xy
% =0+ 3y?+ 0+ 3xz = 3y? + 3xz
% _ 0 (w) _ -
Now, 290z — By <6z) 0+ 3x=3x...(1)
0% _ 8 (&) _ _
8z8y_6z(8y) 0+3x=3x..... (2)
From (1) and (2),
*v _ 8™
Oydz  0z0y
5)

Ifu (x,y) =x%y + 3xy%, x = et and y = sin t, find % and evaluate If at t = O.

Answer : Given u (x,y) = X%y + 3xy*, x =ef, y =sin t
it oz ot oy ot
x = et



= 2zy + 3y,
= z? + 12293

% — 2etsint + 3sintt
L

= e2t + 12¢etsin3t

elp U o9l

Substituting in (1) we get,
du

dt
du

dt

= et[Qet sint+3 sin4 t+cost+ 12 sin3 t cos t]
d

(d_?)t:[) = €%[2(1) (0) +3(0) + 1+ 12 (0)]

=1J1]=1

(@)

fw(x, v,z =x>+y>+y%, x=e,y=e'sint,z=¢e

= (2et sin t + 3 sin*t)et + (%t + 12e! sin®t) cos t

=2etsint + 3 et sin*t+e?tcost+ 12et sin* t cos t

t dw
cos t, find y”

Answer : Given w (X, y, z) = X2 +y2 +y2,

x=¢e',y=elsint,z=e'cos t
O _ oy Ou _ 5o Ou _
. = 2X; y 2y; P 2z
Ou _ Het

gﬁ 2e

F =2etsin t

Oy

%=2etcost

dZ

_xzt

5

_y=t +' t

7 e cast+sinte
:%=et(-sint)+costet

By chain rule
dw _ Ou dv | dw W Ow dz

dt — 9z dt ' 8y dt ' 0z  dt
‘2—15 = 2el(e?) + 2etsint (et cost +sintel) -efsint +2etcast (ef cost-efsint)

< ST cost + 2sin” | SHI T CO51 +

= e?' [2 + 2] = 4e

In each of the following cases, determine whether the following function is homogeneous or not. If it is so, find the degree.

f(x,y) = X%y + 6x° + 7

Answer : Given f(x, y) = X%y + 6x° + 7
f(Ax, Ay) = A%x%Ay + 6A3x3 + 7

=M x?y+6)M3x3+7

# M(x, y)

There is no common A in this equation.

It is not homogeneous

In each of the following cases, determine whether the following function is homogeneous or not. If it is so, find the degree.

2
U(z,y,2) = zy + sin (y _2962)

Ty

2 2
. . o . y°—2x
Answer : Given U(z,y, 2) = 2y + sin ( - )

u(Az, Ay, A\z) = AzAy + sin (w)

Az Ay
_\2 . y2—2x2
= \zy+ sin ( o

#Ap. U (X, Y, 2)
There is no common A

.". It is not homogeneous.

$2+y2

VITty

| co
Iy

Ifu(x, y) =

ou ou __
, prove that T + Yo, =



x2+y2

Answer : Given u (X, y) =

VY
. )\23;2—1—)\21/2
uhe, M) = “ s
_ NPy
VA(y/zTFY)
91
= A" 2u(x,y)
3
= ATu(z,y)
~ U (%, y) is a homogeneous function of degree %
~ By Euler's theorem,
du ou _ = g 4 g0u _ 3
wa—m—l—y@—n.uﬁ.’taﬂ:#—yay 5 U
Hence, proved.
].O 2 -1 2
) Show that F(x,y) = % is a homogeneous function of degree 1.

Answer : We compute

Az)2+5(\z)(Ay)—10(\y)? 2 ( 2245zy—10y2
F()\X’ )\Y) - ( ) E’))\w)—i(-;//\)y ( y) = )\T( +3xi7y : ) = )\F(il?,y)

for all A € R. So F is a homogeneous function of degree 1.

) of fix, y) = x2 + y3 + 2xy2 find £, fyy, fiy and fix.

Answer : Given f(x,y) = x% + y° + 2xy?
fy = 3x2 + 2y2

fux = 6

fy = O+ 3y? + 4xy

= 3y + 4xy

fyy = 6y + 4x

fy = 4y

fyx = 4y

12) IF u(x, y) = x> + 3xy + y2, X, y, € R, find tha linear appraoximation for u at (2, 1)
Answer : Given u(x, y) = x + 3xy + y?

U(Xo, ¥o) = u(2,1)

=22 +3(2)(1) + 12

Linear approximation
Ou Ou
L) = Ubkor o)+ (2)  ixoxd = (2) e
e Oz (z0,%0) ° By (z0,%) °
Lxy)=11+5x-2)+8(y-1)
=11+5x-10+8y-8
Lx,y)=5x+8y-7

13) If w=log(x*+y?),x=cos0,y=sin®, find ‘é—z

Pu

Answer :
dxdy

19 Ifw = eV x=cos6,y=sin6, find dy

dw
Answer : — —
do 0

15) If y = x3 + 2x? find dy when x = 2 and dx =0.1



Answer : f(x) — 3 + 22
f'(z) = 322 + 4z

dy = (33:2 + 4zc) dx

dy = (3(4) +4(2))0.1

= (12+8) 0.1
=20x0.1=2

16) The radius of a sphere was measured and found to be 21 cm with a possible error in measurement of atmost 0.05 cm. What is the

maximum error in using this value of the radius to compute the volume of the sphere?

Answer : Volume of the sphere V = %71'7“3

dV = %773r2dr
dV = 47(21)%(0.05)
=277

The maximum error in the calculated volume is about 277 cm?.

17) Find the differential of the functiony =xtan x, x =T / 4, dx=1

Answer : y =x tan x

dy = (zsec’ z + tanz) dz

= (m/4sec® T/4 + tan7/4) x 1
=(r/4x2+1)x1
=(Z+1)x1=(32+1)

dy = 2.57

18) a:4+y4

x24y?

Ifu = sin! ( )then check whether it is a homogeneous function or not.

2,/.4 4
: - y
Answer : = 1

U = sin ( s

u is not a homogeneous function

. 4_,’_ 4
Let sinu = (z2+32> = f(z,y)

_ Matpatyt
f()\X, )\y) — m
o )\4(m4+y4) . 2
= Nt A+ (x,y)

f is a homogeneous function of degree 2.

19) ) . %u U ou
If U is a homogeneous function of x and y of degree n, Prove that x 900y + yW = (n — 1) By
Answer : Since U is a homogeneous function in x and y of degree n, Uy is homogeneous function in x and y of degree n - 1.
Applying Euler's theorem for Uy we have
x(Uy)m + y(Uy)y = (n - 1)Uy
2Uye + yUyy = (n — 1)U,
o*U U _ (. 1\0U
Ty TV, =(n 1)8y
20) _ .3 2 )
Iffix,y)=2a 3x 4+ y* + bx + 6 then find f, at (1, -2)
Answer : f(x,y)=2> — 3z +y> + 5z + 6
f,=3x%2-6x+5
at (1, -2)
fx = 3(1)-6(1)+5
fx=2





