Calculus MA1002-B Quiz 07
National Central University, May. 05 2020
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Problem 1. (3pts) Determine whether the limit  lim >y

e exists or not. Explain your answer.
z,y)—(0,0) T y

Solution. Let m € R. Along the curve y = ma:%, x > 0, we find that
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which varies if m varies. Therefore, lim it 7 D.N.E. D
(2)—(0,0) 2° +y

Problem 2. (3pts) Find the value of ZZ; at the point (1,—1,—3) if the equation
rz4+yhme —22+4=0
defines x as a function of the two independent variables y and z and the partial derivative exists.

Proof. Assume that x = f(y, z) for some function f near the point (1, —1,—3). Then

zf(y,z)+ylnf(y,z)—f(y,z)2+4=0

Taking the partial derivative of the equation above w.r.t. y, we find that

2y 2) + I f(y.2) + % 24 (5, 2) (5 2) = 0
thus L3
—3f,(=1,-3) +In f(—1,-3) + % —2f(~1,-3)f,(-1,-3) = 0.
Since f(—1,—-3) = 1, we have
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Problem 3. (4pts) Let f(x,y) = J vVat 4+ t*dt. Show that
1

vfy(z,y) +yfy(z,y) =3f(z,y) + V1424 Vr>0,yeR.

Proof. Let x > 0 and y € R. By the substitution of variable t = xs,
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f(x,y)zj VI4+t4dt=f va4+x4s4ds:x3j V14 stds.
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By the product rule and the Fundamental Theorem of Calculus,
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orx

_ 3f(x,y) _y\/x4+y4 N \/1—1—1:4.
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thus by the fact that f,(z,y) = \/W, we find that
efo(z,y) +yfy(z,y) = 3f(x,y) + V1+ 2t 5




