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PART A

FOR EACH OF THE FOLLOWING QUESTIONS IN PART A, ENTER THE MOST APPROPRIATE RESPONSE ON
THE OMR SHEET.

Al.

A4.

In the following equations the units of the quantities are a (m/s?), v (m/s), vo (/s), £ (s}, x (m).
Which one of the following equations is dimensionally incorrect?

(A) v—-at=v, B) a’t*=ax (C) atr=x (D) x=viia (B) xit=(vy+V)
A rock is thrown directly upward. Neglecting the effects of air resistance, what is the
instantaneous acceleration of the rock at the highest point in its flight?

(A) Itiszero. (B) Itis less than g downward. (C) Itis greater than g downward.
(D) Itis g downward. (E) Itis less than g upward.

A flowerpot falls off the edge of a fifth-floor window. Just as it passes the third-floor window, .
someone drops a glass of water from that window. Which one of the following statements is .

true? (Neglect air resistance.) Flowerpet glﬂr
(A) The flowerpot hits the ground first with a higher speed than the glass has when it hits the I -.U 0
ground. Uo [V
(B) The flowerpot hits the ground at the same time as the glass, but the speed of the flowerpot oo .
is greater that that of the glass. b '
(C) The flowerpot and the glass hit the ground at the same time and with the same speed. h lﬂ ' l
(D) The glass hits the ground before the flowerpot, but the glass has a lower speed when ithits * ' »
than the flowerpot when it hits. Vo
(B) The flowerpot hits the ground at the same time as the glass, but the speed of the glassis .+
greater than the speed of the flowerpot. N
Which one of the following velocity verses time graphs represents an object moving along the | v vV

x-axis with a constant non-zero positive acceleration?

A A ® A © Rl
rlat,t+lgh
h :u,f-%gt"

— " " t -

vta

(D) vh E) vk a = Sidp—e GJ h-"fﬁfl

/ rous. t 3rupla. >
t I t

Vector A has horizontal and vertical components of 1.5 m and 2.0 m respectively. Vector B has
horizontal and vertical components of —1.5 m and —2.0 m respectively. The vector C=A + R

has magnitude
(A) zero (B) 7.0m (C) 40m (D) 30m (E) 25m

C-,x = Ax + Bx_ =0 % o .
S C =0 continued on page 3 ...
Cy = Ay + 3;4 =0 page
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A6.

E

AT

AS8.

A9.

Al0.

A brick is dropped from rest and a rock is thrown horizontally. Both objects are released from the
top of a vertical cliff at the same instant. Compare the time it takes each object to reach the level

ground at the base of the cliff. (Neglect air resistance.) u;, = 0 for both

(A) The brick reaches the ground first. . lruh(a( motiva (e Same

(B) The rock reaches the ground first. for both.

(C) Which object reaches the ground first depends on the speed with which the rock is thrown.
If the rock is thrown faster than a certain value the brick will reach the ground first.

(D) Which object reaches the ground first depends on the speed with which the rock is thrown.
If the rock is thrown faster than a certain value the rock will reach the ground first.

(E) Both objects reach the ground at the same time.

An object is moving in the Eastward direction at constant velocity. A net force directed
Northward acts on the object for 5.0 s. At the end of the 5.0 s period, the net force drops to zero.

Which one of the following statements is necessarily true? 'ﬁ"’ rorth > a norH\ ,) Au- nerth

(A) The object will be moving Eastward when the force drops to zero. A
(B) The final velocity of the object will be directed North of East. w = ] ; v

(C) The change in the velocity of the object will be directed North of West
(D) The direction of the object’s acceleration depends on how fast the object was mma]ly
moving.

(E) The magnitude of the object’s acceleration depends on how fast the object was initially
moving. W= Gled
The weight of an object of mass m is W when the object is on the Earth’s surface. The object is W
now taken to a height /2 above the Earth’s surface where % equals the radius of the Earth. The w's GM; "
Earth’s gravitational force on the object is now {1“‘)
'r“ wﬂ_ w/é‘

A) O (B) W/2 (C)y W/4 oD 2w (E) 4W

A painter holds a paint brush, of mass m, against the ceiling by applying a vertical force of
magnitude F. The magnitude of the normal force of the ceiling on the brush is

(A) F+m (B) F-m C) F-mg D) F+mg (E) 0
EF, =F-~my—-Fy =0 D R=F-mg

A space-walking astronaut (w1th mass ) and a spacecraft (with mass M > m) are in deep space.

The astronaut pushes on the spacecraft with a force of magnitude F. Which one of the following

statements is correct?

(A) The magnitude of the force of the astronaut on the spacecraft equals the magnitude of the
force of the spacecraft on the astronaut.

(B) The magnitude of the force of the astronaut on the spacecraft is less than the magnitude of
the force of the spacecraft on the astronaut.

(C) The magnitude of the force of the astronaut on the spacecraft is greater than the magnitude
of the force of the spacecraft on the astronaut.

(D) The magnitude of the final velocity of the astronaut equals the magnitude of the final

r

velocity of the spacecraft.
(E) The magnitude of the acceleration of the astronaut equals the magnitude of the acceleration
of the spacecraft. m M
rd ' continued on page 4 ...
Nawkons 3 law: 2 S P
Fm = =F F

Newtonr l”Law .
Fm:'mam F'-"MQM 1'. a‘p_#am
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PARTB

FOR EACH OF THE FOLLOWING PROBLEMS, B1 TO B5, ON PAGES 4 TO 6, WORK OUT THE SOLUTION IN
THE SPACE PROVIDED AND ENTER YOUR ANSWERS ON PAGE 6.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.

B1l. A runner is moving at a velocity of 3.36 m/s. He accelerates at 0.670 m/s” and soon reaches a
velocity of 5.92 m/s. Calculate the time during which he was accelerating,

i
U= v +at 'l i
a3 £ = U-Vo €20 €t
a
= 691w = 3-3bms
D670 m/sE
= %25

B2. A rock is dropped from rest from the top of a 65.0 m tall building. Caiculate the speed of the rock
just before it hits the ground. (Ignore air resistance.)

Jo=20

U ?
lg a =g

A = = £S-0 m
+L E?

Ut= " +2ax
= Ut = o +23l1

U= Jzgh
J:L [ 9-80mys+) (650 )
257 m/s

continued on page 5 ...
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B3. A woman walks 2.00 km due East and then walks 4.00 km in the direction 30.0° North of East.
Calculate the magnitude of her displacement from her starting point.

-3 —>
N K =A+8B
w g
R% = Aﬂ + B?i
g = 2-00km ¥ & 0km ¢es30°
= 5 kbh hm
‘Z\lj = A-ﬂ + 69 ’ ,
« 0 + 4Wkm $in30
= 2-000 km
— —
o= | RS+ Ry
. 2 2
= [ (6466 )T+ (000 kem)
B4. The velocity of a car changes as shown in the V(m/s)%
figure, Calculate the average acceleration of the 6.00
car in the time interval from ¢ = O to ¢ = 50.0 5. 5.00
4
4.00 Z
N U= Uo 300
o = 2.00
£ - L—o 1.00
—_ 0.00
= 600 ks ° 0.00 10.0 20.0 30.0 40.0 50.0 r(:)
50:0s — o

= 0120 m/s?

continued on page 6 ...
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B5. A cable causes an elevator car of mass 1.20 x 10° kg to have an upward acceleration of 1.50 m/s’.
Calculate the tension in the cable. (Ignore frictional effects.)

F D ot fovess on elevator car

T zF, = Mag

')‘a T —myg = ma
S T = ma+ mg
g = m{atyq)
3 R
= [2OXI0 hg(lfbh/s“r?@%ﬂ
= [36x 04N

ANSWERS FOR PART B

ENTER THE ANSWERS FOR THE PART B PROBLEMS IN THE BOXES BELOW.
THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS MUST BE GIVEN.
ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.

B1
3-81s
- 257 m/s
» 5.1 b
Pl 00120 mpse
BS A
<26 x 19" N continued on page 7 ...
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PART C

IN EACH OF THE PART C QUESTIONS ON THE FOLLOWING PAGES, GIVE THE COMPLETE SOLUTION AND
ENTER THE FINAL ANSWER IN THE BOX PROVIDED.

THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS MUST BE GIVEN.

SHOoW YOUR WORK — NO CREDIT WILL BE GIVEN FOR ANSWERS ONLY. EQUATIONS NOT PROVIDED ON
THE FORMULAE SHEET MUST BE DERIVED,

UUSE THE BACK OF THE PREVIQUS PAGE FOR YOUR ROUGH WORK.

C1. A rocket is launched vertically up from rest and accelerates upward at 10.0 m/s® for 5.00 s during
the rocket burn. After the burn ceases the rocket comes under the influence of gravity alone.
(Ignore air resistance in this problem.)

(a) Calculate the height of the rocket when the burn ceases.

UTO: c 7(___,0'0-{-{-/‘,;_0(’“ |25 m
= 4 at? .
= [0-Owmfsr 3
fa Ws = 4 (100 “*/s‘) ($-005s)
U,=0 Q X=o 4=0 = 125 m

(b) Calculate the velocity of the rocket at the time when the bumn ceases.

U = Uy ¥ at
= at
= (100 m/st)(S"DOS)
= 500 m/s

500 m/g

(¢) Calculate the height of the rocket above the launch pad 12,0 s after lift-off.
+ In tix port et t=0 when 2 c
£ burn ceases and =0 ya m
=740 () e, 205 after Lft-off G
tw= (205 =503 = 7005
a, = =9 now (gravity mJ-;))
Leo Uo=5?'0Ws 9= Ut + ia{-"z
- X=0 U—u{" _“%_af . )?_
(So-ows)(700s) ~ % (780 w/s2) (7005
= 10 m continued on page 8 ...

L4 . haight = 128w F1HOm = 235 m

L

"

]

25 m




Physics 111.6 Midterm Test #1 Student No.:
October 12, 2000; Page 8

C2. A football is kicked from the ground so that it travels through the air and lands on the horizontal
level ground at a point that is a distance of 184 m from where it was kicked. The ball was in the air
for a time of 7.60 s. Ignoring air resistance, calculate the initial velocity of the ball just after it was
kicked. Express the direction of the velocity as the angle (in degrees) above the horizontal.

> p=570°

+Y Magnitude: Gl e mfs
i e T T T~ Direction: 5-7,0"
¢ - -
> 7
< [$m ——— X
E=0v t =7608
x2 Uox 2 Y- Uoy
t =7.60s t= 74605
x = (8¢ m y=o
Ay =0 aﬂ = "3
U—z - o U-id =7
2
7(-03,,_'(‘ {C,:U;g'l:‘f'}{qgf
X - i —Lgt®
—> U-O?! t $ o = U-Dj 2 3
— lsbm >yt = £g1"
7605
= 2421 m/s 2 Uy = tg9t
= L (g romsr)(7605)
Vs x% = 37024 m/[s
S LB 3 T
Uaz U= ‘! Uuk + U;iy
T
| :J@Jpll wis) 4+ (2724 m/s)
WAVAIE
o Vey o 3724 WS L1538
ton Tom 242l m/s

continued on page 9 ...
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C3. An automobile’s wheels are locked as it slides to a stop from an initial speed of 30.0 m/s. If the
coefficient of kinetic friction between the tires and the road is 0.200 and the road is horizontal,

calculate the time required for the car to stop.

FBD of forces 15-3 s

Oon Loy (43 G

£ By

f o Slidling.
=

g U"mj
S Fx = mMmax fFfj:FN_M?:mqg
3 "Ph = M, 3 FN—’“"ﬁ: ©
Now ‘rk = /“;L FN
= M MY
= —/Mk_}"‘\g - k{q?t
< A x = —-/{kg = -(0'200)(?'1;/0“/51)
= - 940 m/s*
>U‘d:20-{)lﬂ/ﬁ =0
@ @ )—f?(
=0 t
U= U, -f'aac{_
R . -V
D £ = .
- o — 30-0 w/s
— 12960 m/c?
= [§+¢3 s

END OF EXAMINATION



