MTH 202: Exam 2 Name: kgy
Time: 30 minutes

Use of notes, note cards, cellphones or PDAs are not allowed
during the quiz.

(1) Find the arc length of the curve given by 7(t) =< cost,sint, V3 > for
0<t< 2

Show all your reasoning, in a step by step manner, which leads to the logical conclusion.

YY) = St Cost 2tk >

“H@// ~/) S 'f:*f“(esé-l'_i}: m,\/z-»ge

=
/
q)1+i.{— aLe

:é@-{-%t’:) :

'—8 5/2_ I | g

2?[16 — | =-;~‘ W e

= & _ { —_ N 3

2;[64 /J \ ‘é’&"é“/‘f

= 56 lomghe Linits N ;{(""-7-9/?{
] / 7

N
N



/\i
LY

o’\
\V,

-;..
A
vVooA
o) o~
[

N .V
I

Iz
I I

x .
[ + ..ﬂ_\,.h..:?w\m: = «wwv.udu%\u»

"UOISN[2UCD [82130[ oY) 03 Spes] YRIYM ‘souuewr dejs £q dogs e ut ‘Suruosear oy [[e MOYg
=1
< 29Uf >= va 0} 103094 [BULIOU JIUN 3} PUB 109004 JudBuey jiun oy pulg (g)



(3)Find the curvature for 7(t) =< e, \/ﬁt, et>att=0.
Show all your reasoning, in a step by step manner, which leads to the logical conclusion.

_/ - —
TW=<0o, 3 -¢"> =7 = <o,v5,-/>
-/ -
TZL’) = <0)_b) eé') "““_’>Y//[t?) = <o, o, l)
= %Fo = <36, 0>
= |¥x¥w| =z,

-/
Y (0 = <¢>_) \/‘g‘) —[> => ,,f-/@)” = V3

Xy = I
33

3



(4) Suppose T(tp) =< 4,0, —3 > and @(¢p) =< 1, —1,2 > are the velocity and the
acceleration of a particle at some instant £ = £y. Find ar, ay, T, and N at that

instant.
Show all your reasoning, in a step by step manner, which leads to the logical conclusion.
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(5) A shell is fired from ground level at an elevation of 137- and strikes a target 6000

meters away.

(a) Obtain the vector equation of the path of the shell.

(b) Calculate the muzzle speed of the shell.

The gravitational constant g =~ 9.8m/ sec’.

Show all your reasoning, in a step by step manner, which leads to the logical conclusion.
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(6) Assume that z = f(x,%) in the equation 32%2% — xyz + y%2% = 3. Find the
slope of 2, in the £— direction at (1,1,1).
Show all your reasoning, in a step by step manner, which leads to the logical conclusion.
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(7) (a) Write the definition of the differentiability of 2 = f(x,y), at a given point
(.’L‘o, yo) precisely.
(b) Write the equation of the local linear approximation to 2 = f(z, y) at the point

(:L’o, yo) precisely.
(c) Find the local linear approximation to 2 = %y — 22 — 42 at the point (1,1).
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(8) The radius and the height of a right circular cylinder are measured with errors of at
most 0.1 inches. If the height and the radius are measured to be 10 inches and 2 inches,
respectively, use differentials to approximate the maximum possible error in the
calculated value of the volume. (Volume of a right circular cylinder is 7r2h, where T is
the radius and A is the height.)

Show all your reasoning, in a step by step manner, which leads to the logical conclusion.
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(9) Two straight roads intersect at right angles. Car A, moving on one of the roads,
approaches the intersection at 35 mi/h and car B, moving on the other road, approaches
the intersection at 40 mi/h. At what rate is the distance between the cars changing
when A is 0.3 mile from the intersection and B is 0.4 mile from the intersection?
Show all your reasoning, in a step by step manner, which leads to the logical conclusion.
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" (10) Does  lim exist? If the answer is yes then find the limit. If the

(z)-(0,0) T2 + y?
answer is no then justify your answer by carefully choosing and finding the limit along

several smooth curves that passes through (0, 0).
Show all your reasoning, in a step by step manner, which leads to the logical conclusion.
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