Math 213 COMMON EXAM I March 12, 2014

1. (12 pts) A projectile is launched from ground level at an angle 6=m/4, hitting a target 1000m away,
also at ground level. What is the initial speed of the projectile? You may use an approximate value
of the acceleration of free fall g=10 m/s.

0=n/4
1000 m
x:vocosetzv‘)t:looo = t:lOOO\/E
V2 v,
2
yovsingt- L [ Yo _8t) 9t 10000 _ o q0905 |y ~100™
2 22 2 v, s

2. (12 pts) Consider an object moving with acceleration a(t) = < ,e? > Find its velocity and
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position if its initial velocity is V(0) = <1, %> and its initial position is r(0) = <%, 1>
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3.
substitution):

rt)=(t, 1+t*), te[0, 1]

v(t) = (3%, 2t)
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(12 pts) Calculate the length of this curve (hint: factor out t from the integrand, and make a simple
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Extra credit: solve fory: y(x):1+x2/3; this is a fractional power shifted up by 1; note the cusp at x=0, y=1:

4. (14 pts) Choose any two of the three limits: find the limit, or show that it does not exist
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5. (25 pts) For the function f(x,y)=In(x-y°)

Domain: x—y* >0 = y<x** (open set)
Range: (—o, +0)
-
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f=0: y:(x—l)U3

Level curves: In(x—y*)=c = x-y*=¢° = y=(x—¢°) =
) O P

Find the linearization of the function at point (2, 1), and use it to estimate f(1.8, 1.1)

1
f=— f(2,1)=In1=0
_3;’2 f(2,1)=1

f oy f,(2,1)=-3

= FOCY) = F(%, Vo) + F (X, Yo ) (X=X )+ F (X, Yo ) (Y= ¥, ) =0+ (x—2)-3(y-1)

= f(1.8,1.1)~-0.2-3(0.1)=[-0.5]

a. Find the rate of change of f(x,y) at point (2, 1) in the direction of vector —2i + 3j
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b. Find the unit vector in the direction of zero change of f(x,y) at point (2, 1)

Itis clear that U = <3, 1> would give zero dot product with vector Vf (2, 1) = <1, - 3>

~ ,1
Thus, the answer is u=< >:< 3 1 >
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6. (12 pts) Use the chain rule to evaluate % ats=t=1
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7. (12 pts) Find the local maxima, minima and saddle points of

f(xy)=xy+2x=In(xy)=xy+2x-2Inx-Iny

foy+2-2-0 y+2-2y=2-y=0 =
X
= 1 1
fy:x—lzo = x=1 X=7"%
y y y

Note: although derivatives don't exist at x =0 or y = 0, these coordinates are outside of the domain

Thus, there is only one cirtical point to check: [% 2)
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