MaTH 200 CaLcuLus I (BUELER) MARCH 26, 2006

Quiz # 6 Solutions

1. Find dy/dx by implicit differentiation: x*Inz + rsiny = 4.
Solution:
2w-1ny—|—:c2-ld—y—i—l-siny—l—x-cosy@ =0
y dx dx
dy —(2zlny +siny)
dr 22y~ + xcosy
[ There is no need to simplify. There are many correct forms of the answer, of course.]

2. (a) Find the velocity and acceleration if s(t) = 2t> — 15t + 36t + 2, t > 0.
Solution:

ds
t) = — = 6t — 30t + 36
v(t) 7 + 36,
dv  d?s
t) = — = — =12t — 30.
ot) =5 = e

(b) For the equation of motion in the first part, find the acceleration at the instants when
the velocity is zero.

Solution:v(t) = 0 is the same as 62 — 30t + 36 = 0 or

2—5t4+6=0
(t—2)(t—3)=0
t=2 t=3

The desired accelerations are
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a(2) =122 — 30 = —6,
a(t=3) = a(3) =123 — 30 = +6.

3.  Use implicit differentiation to find the equation of the tangent line at the given point:
?+axy+y?* =3, (1,1) (an ellipse).

Solution: p p
2wt l-yt+a- D4y
dx dx
dy — 2r+y
dr T +2y
so the line has slope m = % = —% = —1 and the equation is

y—1=(=1)(x—1) or y=—x+2.

4. Find the derivative: f(t) = tan™1(2t +1).

Solution:
1 2 1

2+ 12+1 ~ d2+4t+2 2t 2t+1

f1(t) =



