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1. (a) The normal form of alineisy = ax + b. The slope a of the tangent line in z is
the derivative of f in zy = —1. The parameter b can be obtained from the equation
y = f(xzg) = 6x9 + b. We get f'(z) = 622, f'(—=1) = 6 and f(—1) = —9. The
normal form of thetangentinxqo = —1isy = 6x — 3.

(b) f'(3) = —1 = —4, f(3) = 2. Then2 = —41 + b givesb = 4 and the normal form

of the tangént isy=—4z +4.
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The difference quotient has the limit 0 for = — 0. Therefore, the function f is differen-
tiable.
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6. Maximize the function f(z,y) = zy under the condition that x + y = c¢. This gives
f(x) = x(c—x) = zc — 2®. Then f'(z) = ¢ — 2z. An extremal pointisat 2o = c. Since
f"(x0) = —2, thisisalocal maximum. Alternatively, show that f(z) < f(5c¢) for all x:
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