First Common QZ Phys 105 - Spring 2005 Version A

Name D Section

The exam is closed book and closed notes.

There are 10 multiple choice questions (1 pint each) and 2 Workout problems (2 and 3 points)

Make sure you put your name, section, and ID number on the SCANTRON form. The answers for the multiple
choice Questions are to be placed on the SCANTRON form provided. Use a Number 2 pencil to fill in answers on
the SCANTRON form. Make sure you give only one (1) answer to each question. If you erase an answer on the
SCANTRON form, make sure all traces are removed.

1. One mile is equal to 1609 m. The speed of 45 mph is equivalent to the speed of:

20 v/ (,UO\M —
@ 161 ms Q’\ § o \« \ kﬁbeS\ k

C) 36 m/s
D) 29 m/s
E) 161 m/s

2. One inch is equal to 0.0254 m. A box with the dimensions of 2.1 inch x 3 inch x 10 inch has a volume of: —)

A) 106 m3

B) 103 m3 Q’" \“wt O oI ﬁ/‘,;)k?* \“3(0 o154 \"‘\/U‘)
J{\ot\m\&g SLSU M)

C) _..1lm3
103 m3
E) 100 m
‘ og'L\Q

3. The Figure below shows a two-dimensional system of coordinates with the x-axis pomtmg right and the y-axis _>, 2

pointing up. In the vector component notation, vectors @ = 61 —4] and b=6i+4) J . The difference of

—

these vectors, @ — b , points

- =3
. 4 a-%
T -~ . y
ection (the length of @ — b is zero) n

s _ (6= O+ )
C) up >
D) left L = -¥
E) at45 degrees with respect to X

4. The angle between vectors @ = 61 ——4}' and b = 61 + 4}' is equal to

—= L\
A) 0°
B) 33.5° _a‘i - 36—\ =70 L .7
C) 45° T+ \y
o o\ CusE ‘T,
E) 90 (‘-—a‘g = (-5 v \b\‘ .1r

D= Q;"k%\ =
5> F L%mﬁ
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5. A 2 kg ball is initially at rest and is dropped from a height of 8 m above a table. What is the velocity of the ball
just before impact with the table?

A) 8 m/s \}'l.'\l.;" = 2cQ¥ —‘M - 6
B) 2 m/s ' —_—

) 20 m/s Vo =0 {25 o
D) 9%8ms Ve J2eUn) < ¥ ANt = 1T
@) 12.5 m’s

6. A particle moves along a straight line with an acceleration of 10 n/s* to the left but an initial velocity of 20 m/s
to the right. What is the TOTAL LENGTH of the PATH traveled both left and right by the particle in the first §

seconds?
(D t —5
65 m. 4+ &
= o : |
%  20m Vi =V I o oW 2o
') 45m. 0O = Uok ® ' lo
D) 25m. vkl = 20 () = V&) =70
E)  200m 6—2 Secn x@y= Yok + BT = (1) (s
3
12 $see  yy = Vbt V.._O\L = YA @Y= W
7. Identical guns fire identical bullets A and B horizontally from different heights ( h,=10 m and hy=20m) above
the level plane of the ground. The initial speed of the bullet A is the same as that for the bullet B. The air
friction can be neglected. Which of the following statements is/are true?
L The horizontal distance traveled by the bullet A is the same as that for the bullet B. = b4
IT. The flight time for the bullet A is 2 times longer than that for the bullet B.
III. The flight time for the bullet A is less than that for the bullet B.
Iv. The horizontal component of velocity of the bullets at impact with the ground are the same.
A) I and III
B) Iand IV
C) IT only
D LI, and IV
111, and IV
8. A football is thrown toward a receiver with an initial speed of 15 m/s at an angle of 45° above the horizontal. At
what horizontal distance the receiver should be to catch the Tootball at the level at which it was thrown?
A)_16.m; \J\‘.,_ IT ST = 6™y — ;-
@D 23 m Uk Av ekt
31m \l = \’o + ° . -
D) 45m v vt A9 £ &)
E) Impossible to solve; need the mass of the football 9= Alve=§'’', o2 o \o-b
.E =9 ‘: R 1 %Yy
. . . . - L\
9. A car slows from the velocity of vo=+26 m/s to ZEero in 18 s with a constant acceleration. What are the car -
displacement Ax and acceleration a ?
Jo +c~*- X = 'L-\*'\h(
(a) Ax=234 km,a=-0.72 /s’ N = . +\ +\ob
(b) Ax=234 m, a=144n/s o =Wt 6 AMY =
(c) Ax=468 m, a=144m/s’ o ==\ = -1 =2 - Lt
d) Ax=468 m, a=-144m/s’ - vy
@ none of the above 2 y,2 ,U, 6? E— q
— VD =
n & l
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10. How many miles a pulse of light will travel in one hour ?
Use 3x10® nv/s for the speed of light and the following conversion: 1 mile = 1.609 km.

(2))) 6.7x10° miles
b) 10.8x10° miles
(¢) 10.8x10'" miles

(d) 6.7x10"! miles
(e) 1.74x10° miles —>\0

B»L\o% 1) thﬁ\ &\«:0(1 \ & \\\ \\\

G+ 4—\0 o
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Workout Problems

Write full solution to the Workout problems. Answers without complete calculations (step by step) will not be
credited. Clearly write the answers with dimensions in the space provided below. Grades will be reduced if the
work is hard to read. Use the back side of the page if needed.

Workout problem I. (2 points)
A toy rocket, launched from the ground with zero initial velocity, rises vertically with an acceleration of

a=+20 m/s” for 6.0 seconds until its motor stops. After that it is moving under the influence of the gravity
(a = -9.8 m/s2). Disregard any air resistance.

a) What is the velocity of the rocket when its motor stops?

Ans:  Velocity [ 1

V= \lo+“"° 2 (e YO = o™i

b) Assuming that the rocket keeps moving along the same straight vertical line,
what maximum height above the ground will the rocket achieve?

Ans: Maximum height [ 1
’k,l&ﬁ*
\ Vo~ = -
N \jz = M = 360("’\
/'
A Bh= e 1
- >
\ NS )
N 2\ = > =
) whos BT 7w
2
LAY
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Workout problem II. (3 ponts)

A stone is projected from the ground level with an initial speed V, directed 30° above the horizontal. It lands
after 5 seconds on a cliff 8 m high.

..............
»
.
»
»

8§m

¢) What is the magnitude of the initial velocity of the stone?
Ans: ST oS 1o -
K= t Veoy 4 A

g \ qst"
Ney = st _ g xR
t <

.
Y —Yo ‘10\)'{' AV, aJ(

‘ Y= Wy Vaot)
~ =261 ™Iig

J—————

Vo = 12} e QLT 'd) "What is the horizostal and vertical components of its velocity and velocity magnitude
S\ en| S just before the stone hits the cliff?

- Vo Sng= 2. <

QO\ (

Ans: Velocity magnitude: ST [ ] el
Horizontal component of velocity us [ ] e
~ : Vertical component of velocity =13 [ ]emg

Nx = §1.GSGD =  ws™s
/ Ny = Vo Sin 2o _ﬁ{ = 510G 03—%8(‘5)-; 23 ™%
V.7 ] ,
/
r/’

Vo o @ S 4@ = So ™M
€) How far from the release point does the stone hits the cliff ?

Ans: Distance: ns ‘“‘s[ ]

“VexX = U S™s

\At Yok = 1S x5 = 125 mb
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