14.6 Directional Derivatives and the Gradient Vector
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1. Supposethat f, (a,b) and f (a,b) exist, which one of the followings is

TRUE.

(A) (x,yl)lg(]a,b) f(x,y) exists.

(B) f is differentiable at (a,b).
(C) D.f(a,b) exists for any unit vector u.

(D) f may be discontinuous at (a,b).

Ans: D [101 B[]

2. Suppose S isthesurfaceof y=g (x, z) where ¢ is differentiable, and the
point P(X,,Y,,2,)€S .

Llet G(x,y,z)=g(x,z)-y and SO={(X,y,Z)‘G(X,y,Z)=O}

Let T bethetangentplaneof S at P,and T, be the tangent plane of S,

at P . Which one of the followings is correct.
(A) S#S,;
(B) The equation for T, is
Oy (%01 20) (X =% ) = (Y = Y6 ) +G, (%, Y5, 2,) (2 = 2,) = 0;
(C) T=#T,;
(D) The equation for T is
GX(XO,yo,Zo)(X—X0)+gZ(XO,Zo)(y—yo)—(2—20)=0.

Ans: B [101 B4 ]



3. Consider
2
Xy )
———, if (x,y) # (0,0);
Z 1 2 1
fl,y)=<*"TY

0, if (x,y) = (0,0).
Then the directional derivative D, f(0,0), where u = {(1/+/2,1/v2), equals

(A) O; 8) 2, © % (D) V2.
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Ans: B [103 E4F ]

© ZEEE
1.  Which of the following statements are always true ?

(A) If f(x,y) iscontinuousat (a,b),then lim _f(x,y) = f(a,b).
(xy)-(a,b)

(B) If fi(a,b) and f,(a,b) both exist, then f(x,y) is continuousat (a,b).

(C) There exists a function f suchthat f,(x,y) = x*+xy* , f,(x,y) =
x%y + 2y?;

(D) If the partial derivatives f, and f, exist, then the directional derivative

D, f(x,y) =Vf(x,y) - u, where Vf(x,y) isthe gradientof f at (x,y).
Ans: AC  [103 E24FJiE]

x2y

2. Let f(x,y) =] x*+y? if (x,y) # (0,0),
0 if (x,y) = (0,0).

Which of the following statements

are true ?

(A) £(0,0) = £,(0,0) = 0;

(B) f iscontinuous at (0,0);
(C) f isdifferentiable at (0,0);
(D) D5 1, f(0,0) =

Ans: AD [104 E4ERE]



3. For the statement: “If the directional derivative D3;f(0,0) exists for any unit
vector U, then f(x,y) is continuous at the point (0, 0)”, which of the
following are counterexamples?

x2 ]
(A) f(x,v) ={ﬁ if (x,y) # (0,0),
9, if (x,y) = (0,0).
(B) f(x y):{%' if (x, y) # (0,0),
| 0,  if(xy) =(00).
_@24)y 1) £ (0,0),

(C) F(x, ) = (2x2+at) +y2’
0 if (x,y) = (0,0).

(D) f(x,y) = %% + y2.
Ans: AC  [105 EAFfiF]



