MTH-201-201 Calculus with Analytic Geometry 111 Spring 2013

Quiz #3 Solution
Date: 02/12/2013 Name:

NOTE: You must show all work to earn credit.

1. (9 points) Given #(t) = (cost + tsint,sint — t cost, t). Find (a) 7'(t), (b) 7' (t),
and (c) 7'(t) - 7"'(¢).

Solution:
Given 7(t) = (cost + tsint,sint — tcost,t).

(@) #'(t) = (—sint +sint + tcost,cost —cost + tsint,1) = (tcost,tsint,1)
(b) #" (t) = (cost — tsint,sint + tcost,0)

(c) #'(t) -7 (t) = (tcost,tsint,1)-{cost — tsint,sint + tcost,0)
=tcost(cost —tsint)+tsint(sint+tcost) +0
=tcos’t —t?costsint + tsin®t + t?sintcost = t(cos®t + sin’t) =t

2. (6 points) Evaluate the definite integral:
2
f (ti + e'j — te'k)dt.
0

Solution:
2

2 > t? -
f (ti+ €] —te'k)dt = [7T+ e'j — (tet — ek
0 0
= [27+ % — (2e2 — eD)k] — [[ + k] = 2T + (2 = 1)] + (—e® — Dk.
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3. (9 points) Find 7(t) for the given conditions:
#(6) = te"'T— e+ k, and #(0) = 37— + k.

Solution:
- 1 - -
7(t) = f(te‘tzf— o]+ R)dt = e T4 e+t +C
= 1—9 - 7 = 1.; > -
r(0)=—§l+]+0k+C=§l—]+k.

Therefore, ¢ = 7 — 2] + k. It follows that

- 1 —t2-» —t- 2 ~ 1 —t2-» —t 2 - - 2
r(t)=—§e i+e ]+tk+C=—§e i+ej+tk+i—2+k,or

1 =
7(t) = (—Ee—fz T 1)?+ (e™t —2)] + (t + k.

4. (6 points) Evaluate the limit:

) . 1l—cost, sin3t-
lim (e‘tl + j+ k)
t—0 t t

Solution:
_ 1—cost_, sin3t- _ . .. l—cost, . sin3t-
hm(e T+ j+ k) =lime ‘7 + lim————j + lim
t—0 t t t—0 t—0 t t—0
. .. sint, . sin3t - R - L -
=i+lim——j +lim 3k =1+ 0j+ 3k =1+ 3k.

t-0 1 t—0 t



