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Math 120 Section Midterm I, October 24th Fall 2024

HONOR STATEMENT
I affirm that my work upholds the highest standards of honesty and academic integrity at
the University of Washington, and that I have neither given nor received any unauthorized
assistance on this exam.

Name Signature

Student ID #

Silence your phone and put it away.

You have 50 minutes for 4 problems. Check your copy of the exam for completeness.
e You are allowed to use a hand written sheet of paper (8x11 in), back and front.

Calculator : TI 30 XIIS.

Justify all your answers and show your work for credit.

e All answers must be exact, no rounding.

Each problem is worth 15 points.

Do not open the test until everyone has a copy and the start of the test is announced.

GOOD LUCK!
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Problem 1. A dog is running on a straight line with constant speed to retrieve a ball.
The ball is located 90 meters west and 120 meters north of the dog’s starting point. The
dog starts running at ¢ = 0 and reaches the ball 15 seconds later. Do not round in this
problem and |put a box around your final answers |.

(-%9,120)
«BALL 714

CAT ™, |START
-%0

RN

(a) Find the parametric equations of the dog’s uniform linear motion.

x= at+o x= -bt
a: ct+ d a_: e

Qto|> o=b
(0.0) 0= d

t=Is -f0=0- Is
(-0, o) 120= b \S

o az ~6
b= 2
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(b) When and where (two answers!) will the dog be due north of a cat who lies 50 m
west of the dog’s starting point?

¥z -50 -s0= -6t at: S&seconds

y=8%¢ 5 383

200
ok £ ¢ swuds Lh.d.n(.\‘s Condinabs ove (S0
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Problem 2. From a rectangle of 1.52 ¢cm width and 10 cm length a square with side length
x has been cut out, as illustrated in the sketch.

X cm

X cm

10 cm

1.5x cm

(a) Find a formula for the area of the shape in terms of x. | Put a box around your final answer.

2L ra
A< LS 10 =X Az-x"x \SA
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(b) How do you have to choose x to maximize the area?| Put a box around your final answer.

-ﬂl\{ ool 1y o~ fnmw ) ofu-m-ok d(bﬁv\‘ wHe . vas e
@ Maw Vasdex:
\$

Vukx @ x= - 33 =S
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Problem 3. (a) Below is the graph of a piecewise (multipart) function f(z) and five
given points. Its left piece is a semicircle its right piece is a quadratic function
passing through vertex (0,4.5) and the point (3,0). Find the piecewise (multipart)
formula for f(x).
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(b) Find the domain and range of f(x) from part (a). |Put a box around your final answer.

domann : bt X <« 3 o E’Qu3‘_\

\n

Math120 Fall 2024 Page 8



Problem 4. A motion sensor can detect movement in a circular region of radius 10 meters

A fox trots on a straight line from a point 10 meters north and 10 meters west of the sensor
towards the most southern point of the sensor (see sketch).

Fox Start (10,10)

/
/
/
/
/
/
/
/
/
/
/

(a) Where will the fox enter the detection zone?| Put a box around your final answer.

2 2
civoke - x-wa = loo

.?ox-. 8\0(:»: (lope) = (018 m= :‘_g_:.:% _2
3-— LY -9
1 2
indesgeck : w + (x-10) = 00
& & ok -LGoy oo =109
o ~wox = O |5

A (x-2) o

il

(<O oo x=3 -l lode or x=%.

=) = 1%’(0 -':(9
4 8 (246)
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(b) Assume that the fox’s speed is constant at 1.5 meters per second. To save battery,
the sensor turns on for 10 seconds then stops for 10 seconds then turns back on for
10 seconds, etc. If it turns off the moment the fox enters the zone, will the fox be
detected by the sensor? Show all your work.

nued Yo Q,(\,\OL Fhe time Mie fox is wMun rone :
(86) = (0,~10) distonnce
d = | (3-0%+ (bﬂo? = W
. {330 =815 ~ 88 melus

. . A o, & 17.88 meks
Limeg iw Rome: V= y 4= e =—____—_\.$m~kﬁ/3

~ 11.43s

= As e fox s > 108 in cide,
i+ ol be daecled
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Scratchpaper
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