KEY
PHYSICS 149 TEST 26 September, 2000

This 18-question test is worth 100 points, each question is
weighted equally. Please fill out the answer sheet with soft lead
pencil. Be sure to give your name, student ID #, date, Course #,
Test 1, and SIGN the answer sheet. Be prepared to present your
Stmdent picture ID card when handing in your answer sheet. You
may keep the sheets with the questions and your work.,

Pick the nearest value for your answer (there may be slight
roundoff errors).

Don't get hung up too long over any one question unti] you have
tried all of them.

You are expected to bring your own sheet of equations and
words explaining the equations. Here are a few possibly useful
equations. You will need w0 know when they are valid and when
they are not.

g2=98m G = 6675107 "Nm ke’

¥ = v, + ai for cach vector commpanentof ¥ and w

X=X, + Vot + zaf  andditto for y and z components

Voo -v.,,: = Zalx-Ki) =i average vo = Ax/At &

X=X, + 1{v,+v} &t average o= AwiAt  and ei. for each component

x ™ 1 cos(d) y =rsin(d) a0y = y'x



Ke/

L. An scceleration vector &, points akmg the +x axis with pagnitude 1200 mfs’ . A
second vector, A; , iz added to A o g C.
The resultan (sumy) vecior is C = Ay +A; = -3200m/s (il peints along the %
directian). Whal is the x-component of vmtmf
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2. The vectar r = 100 m in a direction 45" above the x-axis. Vector R= 2 mina
direction 45° below the x-axis. What is the lemgth of the vecior C=r+R ?
Diraw a picture 12 help se¢ the components.
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3. r={100m,0); R = (50m, §7m}. What ix the direction of C=r+R_relative
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4, A car i3 ravelling with a velocity of +55 mfs. Afier the brakes are applied it 1akes a
distance of 100m to reduce its speed 415 m/s. What is the acceleration {asstmed to
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Vedsm V= —Tmyg

3. Two dogs run towands zach othes, the firsi dog starting from x = 0 with speed 5 m/z,
i the second dog Flarting from x = 150m with speed 7 m/z (directad towards the
ather dogy. Whal is the wet displacemsent of the second dog when they meet (1.e.
how far and in what direction did the 2econd dag move). Hint: Hgure out how lamg it
ook for the dogs to mezl, then caloulate where they are, &te.
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4. A sprinter aceelerales Foon rest to 13 mis inoaume of 2.3 seconds, What 15 her
accaleration (assumed constantl?
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7. A skicr, starting from rest, reaches a spesd of 10.0 s while going down & slope for
6.0 secomds, How far does be travel in that time? (Hint: Frst caloulate his constant
acceleration, thén usc thal answer plus the other given irformation.)
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3. A ball is dropped from rest from a tawer {aceeleration =2 =-g = -9.8 mie® ).
How far fmagnitude only) does the ball travel between 3 se0onds and 5 s=conds after it

is released? o
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Q. Aﬂimhnﬁmuﬂiminmdhnhnﬁmulmmpmmnnfmﬁmiu 0.8mf%s. How

fast is she climbing p along the slope? L
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10. In the sbove sxample, what is the angle of the slope she is climbing {relative o the
hatizontaly? :
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11. A ball is thrown sxacily sideways from o point $m above: leve] ground, with epecd 12
mis. When does the ball hit the ground? Hint: comcentrate on the accelerated ¥ motion
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12. In the abave example, how fagt i3 the ball going when it hits? (The 2-D speed, not just

sither of the velocity compotenls. )
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13. A boal with water speed 5.5 m/s sims directly acrass a river which is 0.75 km wide.
Thve river flows at 2.1 s 30 that the boat’s path relative to the riverbed is somewhat

diagonal. Haw long, in mdontes, does it 1ake the boat 10 cross the river?
Mete thal the downstream component of the boat's velocity has nothing to de with 1ls

crossing the river.)
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14. In the above example, how far is the boar (diagonal distance) from its sLting pomi
when it reaches the opposite bank? (Uss the crossing tirne in sétotwie to calculate the

dowmatream dnfl, ete. e
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15, Abalhslnuunhndﬁnmgmundlmlmadmumlﬂd:gruxnhnv:ﬂmgmmﬂ h
takes the ball 10 seconds to reach maximum height. Whal was the balTs initial y-

component of velocity?
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16. How long does it take: the ball in the preceding example 1o fall back to leve! ground?
(Try 3 lo use any equations Lo ge this answes )
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17. How far away from the lmmch point does the ball hit (the "Range™)? Be carciul with
the trig you use to get Bom vy, 10 Vax, 1f you golve for the answer using the resutts of

questions 15 and 16.
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18. A ball is Taunched a1 45 degrees above the horizontal. [t hits the ground 150 m away
after 5.53 peconds. What is the launching cpeed of the ball {no1 just one companent
of the velocity), Hint: first work out v, Gom the disiance and fime gven.

Knowing that, you can calculste the speed direetly in one step. An aliemative method
is 10 us¢ he range formula, but that's more complicated:
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