14.3 Partial Derivatives
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1. Let wW(X,y,2) satisfy
yw+ xX°w® +3z° + 2°w-2yz =0.
Then, — =
Z lx.y.2)=(02.0)

(A) O; (B) 2; (C) 4; (D) none of these.
Ans: B[99 E2AE[E)

2. Suppose that a and b are positive integers, such that f,,,(0,0) = —1, where

xyxa_yb if (x,y)#(0,0)
f(xy)=1 x+y ’ Y

0 if (x,y)=(0,0) .

Which one of the following statements is always true ?
(A) a =2; (B)a = 3; © b=2 (D) b = 3.
Ans: C [102 4[]

3. If f:R - R isdifferentiable, and if F(x,y) =y + f(x? — y?), then
J0F (x,y) JF (x,y)
+x =
d0x ay
(A) O; (B) x; © v (D) 2xyf'(x? —y?).
Ans: B [104 R
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2 2

y =X .
, 1 (X, 0,0),
1. Let  f(X,y)=1x2+y? if (x,y) = (0,0)

1, if(x,y)=(0,0).

Which of the followings statements are TRUE ?
(A) f iscontinuousat (0,0),
(B) f isdifferentiableat (0,y) for y=0,
(C) f,(0,0) exists,

(D) f,(0,0) exists.

Ans: BD [99 E4F ]



2. Let

xy® £ v
f(xy)= X2 +y°’ if (x,y)#(0,0),

Which of the following statements are true?

(A) f iscontinuous at (0,0).

(B) f,(0,0)=f,(0,0)=0.
b® (b —a?)

(C) f,(a,b)=————= for (a,b)=(0,0).
(a*+b°)

(D) f is differentiable at (0,0).

Ans: BC [100 B2 [F]
3. Consider the following function

(x-y) |
(y) =) sy T 9)2(00)
1, if (x,y)=(0,0).
Which of the following statements are TRUE?

(A) ,(0,0) and f, (0,0) both exist.
(B) f iscontinuousat (0,0).
(C) f isdifferentiable at (0,0).

(D) f is differentiable at (a,b) with (a,b)=(0,0).
Ans: AD  [101 E24EfE]
1. Let F(x,y) = ffD(xy) sin(st)dA, where D(x,y) = {(s,t)[0 <s<x,0<t <

2y}. Which of the following are correct?
(A) E.(x,y) = x71(1 — cos(xy)) for x >0 and y > 0;
(B) F,(x,¥) = y~*(1 — cos(2xy)) for x >0 and y > 0;
(C) E.(0,0) does not exist;
(D) By = E, for x >0 and y > 0.

Ans: BD [105 E24EfE]
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1. Let z=z(xy) be functionimplicitly givenby yz°+x*z* =™, z(0,1) =1.

Then, Q =

Xl(x.y)=(0)

Ans::—:; [100 B

2. If 23x+(x2+y)z=0,then a =

Xlx,y,2)=010)
Ans: 0 [101 E4EJE)

3. Let w(x,y,z) satisfy yw + xw + 3z2 + zw — 6xz = 0.

ow

Then =

(y2)=(111)

Ans: —§ [102 E24EfE]

4, Consider

f(x,y) = /x2 +y2 cos (yxe(x2+y2)3/2)_

Then f,.(—1,0) =
Ans: —1 [103 E24F[F]

x2tan™12 — -1
X

y?tan % if xy # 0,

Then £,,(0,0) =
0 if xy =0.

5 Let f(x,y) = {

Ans: —1 [104 E24FE)



