ASSIGNMENT 3 SOLUTIONS
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[image: image5.png]c. Dyf(a)= }Ta flat )= fla) s }1_!3 (L+dg)e® -1 = ¢'(0) where ¢(t) =

(1 +4t)e~3t. By the product rule, ¢'(t) = e=3(4 — 3(1 + 4t)) = e 3(1 — 12t), s0 ¢'(0) = 1.
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[image: image7.png]b. Let ¢(t) = (1+tvz)e . Then Dy f(a) = ¢ (0) =-v+ve= [71] . [:'] is largest
2
when v = % [_1]
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3.1.4 D_vf(a) = %E)I(l) n 50 —8 s—0 8

~Dy f(a).




[image: image9.png]3.2.1  Note that every function here is !, so we know it is differentiable and can apply Propo-
sition 2.1.




[image: image10.png]b. [Df(a)] = [—2 4], so the equation of the tangent plane is
z2=5+(-2)(z+1)+4(y—2)=—-2x+4y—5.




[image: image11.png]e. [Df(a)]= [6 3 2 |, so the equation of the tangent plane is
w=6+6(z—1)+3(y—2)+2(z—3)=6z+3y+2z—12.




[image: image12.png]3.2.2  Since every function here is el_, it is differentiable, and we can apply Proposition 2.3.




[image: image13.png]b. [Df(a)]—[l/f _1/f] so Dy f(a) = Df(a)v = v/2.




[image: image14.png]e. [Df(a)] = [2/\/5 1/\/5],s0 Dyf(a) = Df(a)v = 1.
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3.2.5  The area of a triangle with sides a and b and included angle 6 is given by f | b | =

0
1 3
Eab sinf. Then Df { 4 = [\/§ 3\/5/ 4 3] . Since a small change of h in the variable z; results
/3

in a change of approximately (a)h, we see that the area is, at the given dimensions, most
T

sensitive to a change in 6.




[image: image16.png]3.2.7 Suppose T: R® — R™ is linear. We claim that for any a € R" DT'(a) = T. It suffices
to observe that T'(a+h) — T'(a) — T'(h) = 0, and so MW = 0, so certainly the

requisite limit exists and is 0.
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