Math 220 - Fall 2010 Exam 1 Solutions

(a) 22 =52 +6 = (v —2)(z — 3) sohqugw 2-3=-1

. . .o, . . £2_ x
(b) For z slightly larger than 2, the numerator is negative and the denominator positive. So lim,_,o+ % =
—00.
(c) For x <2, 22 — 52+ 6 > 0, so lim,_,5- W;%”’;(jl = lim,_,o- % =_1.
(d) The degree of the numerator is less than the degree of the denominator, so lim,_, 395?;% =0.
(b) f(z) =34z — 7)2(4)(Tz? + 4)* + 4(4x — 7)3(72? + 4)3(142).
_ 3(z+5 tan(3z))—3z(14+15 sec2(31))
(C) f/(l') (z+5tan(3x))?
(d) f'(z) = 12sin*(4x + 1) cos(dx + 1).
. A = LW. Differentiating with respect to time, we have
A'=L'W+W'L = (2)(8) + (-3)(10) = —14.
The units are square feet per second.
. Implicitly differentiating with respect to x,
3(x+2y)°(1+2y) + 32z +y)*(2+y) + 2y + 22y’ = 0.
Substituting for  and y and solving for ¢/,
3(-1+2)2(1+2y) +3(-2+1)*2+y)+2-2y =0
3+6y +6+3y +2—-2¢ =0
Ty = —11
—11
r_
Y=
Thus the tangent line is
—11
y—1l=—-(z+1).
7
. Let f(z) = /x. Since z = 99.6 is close to a = 100, where f is easy to evaluate, we use linear
approximation there. We have f’(a) = ﬁ = 5. Then

V99.6 = f(x) ~ f(a) +f’( )(z —a)
=10+ 20(99 .6 —100)

=10-0.02
=9.98.

. The derivative is

iy flat+h) = f(a)
o = Jim S
limg_sq w is also acceptable.



