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11%G Physics (2019=20)
1st Q Exam- Honors

(October 29, 2019)

1 Class No. Name /&%‘Z‘;

In calculation problems, describe equations
clearly and systematically enough to show
how to solve the problems. If not enough,
you won't get any points.

> points/preblem x 21 problems= 105 pointsiMax 100 points)

Exam /[Total 100 i) l
Number Score | Score |
of Lab /4 { Homework
Reports
The circular constant 7=3.14159...
Mile 1 mile = 1609 m
Gravitational acceleration rate g = 9.80 mss?
The Density of Fresh Water 1,000 kg/m3
The Density of Sea Water 1,025 kg/m3
The Density of Ice 917 kg/m3
The Density of Air 1.29 kg/m3
The Density of Helium 0.179 kg/m3
Atmospheric Pressure 1atm =1.013x 105 Pa
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11thPhysics 15t Q Exam 2019-20 Honors

(1) A woman standing in front of a cliff claps her hands, and 2.50 s

later she hears an echo. How far away is the cliff? Assume that -f'li)))
the speed of sound is 343 m/s. i/
(Equations) M

A
2

A

™"T
JUT % 250
PE7. 50

dI2E 75 e Lo P (m)

(1) Answer

6;"; g ™

L2y »
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(2) You drive a straight line at 20.0 m/s for 10.0 min, then at 30.0
m/s for another 20.0 min. Find the average speed for entire drive.

(Equations) e
dvmaj,e .Sf,ej,cd’ _— "_?_ e ce
Toled  Tivne

—

//’DM €20 min ) x 4O 3l

—  /doop m + ploeoo
/Foo 3

F oo
A oz0m
/Foo s

= 26,67 W —= 247 "%

(2) Answer

2b.7 s

g I’ A
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(3) A small-gage train moves slowly back and forth along a straight
segment of track. The position-time graph for the train is shown in

the figure at the right.

d-a) During which portion of its motion — A, B, or C — does the
train have the smallest speed?

(3-b) What is the average velocity of the train from t =0 to t = 7.0
s?

(Equations)
4 m
(3-a) R Y= = 2%
T
83 Us= 3 =4S
C o=l = 23%%
(32) AKX go-(-30)
t ? o - /.

Position {(m)

(¢ —= 4/ ™/

(3 -~a)

B

(‘@‘ Answer
(3-p)

£ f "'-“"/s
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(4, 5) You are riding in a car on a straight stretch of a
two-lane highway with a speed of 26 m/s. At a certain
time, which we will choose be t = 0, you notice a truck
moving toward you in the other lane. The track has a
speed of 31 m/s and is 420 m away at t = 0.

(4-a) Write the position time equations of motion for your
car and for the truck in the other lane.

(4-b) At what time do you and the truck pass one another,
going in opposite direction?

(5) Plot the two equations of motion on a position-time
graph.

(Equations)

[m)
4§00
oo
/_/
200 :
\\
00
1 LA 1
4 g

5
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+* —420m ———— > Truck

31 mvs-— DN

B h —26m/s

Your Car
___._.._._.__.__-——3/-2j
abt = 20 -3/ 7
7t = ¢20

L= 7237 —_— P U s

(4-a) Answer

Can 1:(25”‘/5)5

Tk X =420wm ~(3/% )T

(4-b) Answer

7

3

(6) answer Draw the graph at the left.
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(6) When a jumbo jet takes off, it runs at an acceleration
rate of 2.2 m/s? and floats up off the runway at a speed of
90,m/s in case of a windless condition.

(6-a) How long does it take to float up off the runway after
starting?

(6-b) How far does the jet run on the runway?
(Equations)

o Dy U
L= a
= @00— O
2.2

= 4.9 — 4 /(s)

(%) U —say
4 = V-t

2 a
90" -0
22X 2. 2

i

)

= /¥4 m—> | P

(6-a) Answer

L/ s

(6-b) Answer

/. & km

6
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(7) In case of a windy condition, a jet runs at an acceleration
rate of 2.2 m/s? and floats up when its relative velocity to the
air reaches 90,m/s. A jet is running toward windward in wind

blowing at 15 m/s.

(7-a) What is the speed of the jet relative to the ground when
the jet floats up?

(7-b) How far does the jet run on the runway?

(Equations)

(@ Upe = Ths = Uia
= QO “+ ("‘/5—)

= 75 C"*"‘/:)

5) 2 x
) '/U.fl - ?/xx%
'1 s
2.4
_ -0
2x 2.2

= /278F (m) —?/.37%%-

15 ™5
€_,__.——
X < ——

(7-a) Answer

7 s

(7-b) Answer

/.3 A\M
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(8) You dropped a stone freely from the suspension bridge. You saw
a splash 2.3 seconds after you had dropped the stone.

(8-a) Find the distance between the bridge and the water surface.

(8-b) Find the speed just before hitting the water surface.
(Equations)

() §-—9g1°
=~;}*5’,8v>< 2.3

= Z5.9 — 24

€B) Answer
(3-2) 34 %z
(S—) (('}r — 7),(‘ 4 321 CP‘“'&)
54 "“/S' Sl X

0 + 980x 2.3 l-  —

]

= 22,5« —p 23 e
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(9, 10) You shoot an arrow into the air. Two seconds later (2.00 s) the arrow 300
has gone straight upward to a height of 30.0 m above its launch point. = T I
(9) What was the arrow’s initial speed? [m]

(10) How long did it take for the arrow to reach the highest point?

(Equations)

=

("?d) § =z -5t 15.0
JO = Prx2 "‘ELX?.EFOXZl l
3 ¢ 0% &
Pen SOTRETOTE L 450
—F L BYP

(&) Uf = ‘UA‘ --vgt «C}; =0

‘6’ 7
o
z- =
1
B S, 5D
7§
=263/ 2,535
(9) Answer
74
2% 5B m/s
(18) Answer
G-h ) :
.53 5
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(10) While riding on an elevator going down with an upward

acceleration of 2.0 m/s?, you accidentally drop a book from under your

arm. How long does it take for the book to reach the elevator floor,
1.3 m below your arm?

(Equations)

Book 5;[:7};¢T_L§i=

2

= ¢ + 490 t°

4 <

F,ZUVL gz: /3 +?}0£—"'sz"

2

= ld AT - Lop®

Ts0 0 %7 —oy¢)w

(10) Answer

O, 4«7 s

;;;;;;;
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(11-a) A ball is released at the top of a curved ramp and
rolls down, as shown in the diagram at the right. Which
dotted line best represents the path of the ball after

leaving the ramp?

{11-b) When you drive on a highway, you catch up
with a truck that drives at a constant speed and
carries a full of tomatoes. You follow the truck at
the same constant speed. Suddenly one of the
tomatoes falls from the truck. Does the tomato
hit your car or drop to the ground without hitting
your car? Explain.

(11-a) Answer

(11-b) Answer

B,Q,c’.zzcag-e

T#e Tomato deeps To Mo ?/'«czmaf WL SP, zﬁﬁw;f e Coor
2 Fospesto continices 2 nove zfmd;m ;&J}/
wfl conshand Sf—ec:-{ avel ﬂuf»oyn witl o Taseck
Aozl belors— tha back of e Trcwk | af Ho dcerie T
Hod T accelinates devwmnweard

E=5]
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12 /3
(]3:7-1#) William Tell shoots an arrow at an initial speed of 55.6 m/s
and at an angle of 28.6° above the horizontal from a height of 5.00
m grom the flat ground.
(I!B-a) What are the horizontal and vertical components of the
in‘igal speed?
(13-b) How long does the arrow take to reach the highest point?
(f-é?—c) What is the maximum height of the arrow from the ground?
T}lj ground is assumed to be flat.
(F#-d) What is the speed of the arrow just before it hits the ground?

{Equations)

(4) %;c Vs cos &

= (S bepa 20,6 =48 §2
ve'a = vamﬂ
= (628 b = 24,42
)
Uy = vy -9t 0, -0
_ Usy _ 26,62 -
v S - Z 2B
=3
B2ix

Keio ﬂcacﬁemy qf New York

Uo=55.6m/s

—> LEE

— 24.6 Y,

—_— 2,722 &
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Vo= 55.6m/s

() ) = 2 _

&

2

H: O“LZ/::‘;
._._23

- 2b.42°

=~ 2% 3. po

= 36.48

36/ +S.00 = ¢ e “/ 2 (m)

&9, 2 o
Ug =\ Voy —23§

= '\/25,62‘-—.2x 7.0 x(=¢.¢o)

= 28.¢0 (™)

E3-a) Answer
Horizontal: Ly /s
T :" Vertical 8% 6 S5
D=4 TV, + '
U v o tF (%‘b) Answer
Z: 2 &
- x L
\[45’.82 + 28,40
(%'C)Answer
= $448 — 4.5 L 47,2
(34-d) Answer
(3
- gn
— $6.8 s
T/
-

®/3
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A
(}QX)L Playing shortstop, you pick up a ground ball and throw it to
the second base. The ball is thrown horizontally, with a speed of
22 m/s, directly toward point A. When the ball reaches the second
baseman 0.45 s later, it is caught at point B.

¢
(bg-a) How far were you from the second baseman?
g—
(B2-b) What is the distance of vertical drop, AB? Assume that the

effect of air is negligible.
(Equations)

((1 ) ' i ﬂp I

fi
N
]
X
N
<
[V

(2) §=59¢"
=5 X7.80 x g, 4c”

TOF723 —» 0,97 o

-4
H 4

(¥2-a) Answer
i

7.9 m

(¥2-b) Answer
It

O. Py an
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(15) The pilot of an airplane wishes to fly due east, but there is
a 65-km/h wind blowing toward due south.

(15- &) In what direction should the pilot head her plane if its
spsad relative to air is 340 km/h

(15-b) If the pilot decreases the air speed of the plane, but still
wants to head due east, should the angle found in part (a) be J/
U

increased or decreased?
é / UPA
(Equations)
(Q) Upg = Upa * Usg U o
I ]
AUV = 26 Ups

et é‘j—‘ J '& P ]
é =M(3¢U) =[], 02 —

(%)

P

§ < 0-/ (15-a) Answer

e <mf»ﬁf f%ae’adl

(15-a) Answer

tvtendesel

5
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(16) Two boats are moving on a calm lake as shown in the
figure. Find the relative velocity (magnitude and
direction) of the boat B from the A’s viewpoint.

(Equations)

il

%_X_ — %I 15.0 m/s

!ULBA;; = U}]g = UA%’
t Vsax = 10 A ;.37 — (*/f)
= Z,437% (¥ - = 7,437 (™s)
%Aj = (0 €053 /'5—,30 — 0
= 9,646
> 2
;ﬂ :\/UBA’L*O%A;,
Z\Fr?‘m"-» PLEE
'”‘\[7;?/!-:.2 + 93,08
=,} 4042 =201/ —>20,] MG
(16) Answer
0= l 'l( '?5915 ZC}’/ M/S
i, 54 5
: 4 D . 2{5‘7‘:%%{,@“,@&#
= 2807 —>28.7 .
/é i . . .
i0/29/2619 By Tohei Moritani..
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(17) A body with a mass of 6.00 kg attached to a spring is

at rest on a frictionless slope.

(17-a) Draw force vectors acting on this body with their

names.

(17-b) Find the magnitudes of the forces with their names.
(Equations)

N

f/vx + Fox + (mqg), =0
/Va—er + (ou?)g:@

( O+ F «(= 6.00x9.50 40 23.0° )=o

N +0 +(-tooxs§0 cv23p )=0

F= 2292 — 553 00w

N = 473 — £ /CN)

(17-a) Answer
Write force vectors and their names inside the
figure below.

MG = LOOXEFOD = fPPp — P ECN)

17

B
Keio Academy of New York

(17-b) Answer

laidie ff/\.u_ i 2ng 0 /\/
d,/ﬂ/?mjj{mce_ CSE AN

weght = S8 N
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(18) A spring has an original length of 30.0 cm and force constant
of 235 N/m. When you stretch it slowly as shown in the figure, the
total length becomes 42.5 cm. What is the magnitude of the elastic
force that exerts on your hand?

(Equations)

F & ‘}%:?C
= 238 (W) x (0425 —0.300)

= 2938 —= 2P Y% (W)

T TR IeE I

(18) Answer

27 & AN

/8
H
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(19) A weight is attached to a spring scale. When the weight is suspended in

air, the scale reads 24.0 N; when it is completely immersed in water, the scale
reads 19.9 N.

(19-a) What is the volume of this weight?
(19-b) What is the density of the weight?

(Q) Fp = 240 —/9.9

——

= 4, /0

]

Fo- RV 4
+./0
lovox J,.§©

i

C'ﬁ') = e = g
e 5 o 2,45 /35
M
C=—
2407

0.4184 xs07

= {883 x70"

~3 J "¢
O%/& ¢ xr0 M — §2x/0

3
h

s § xr0° (f%%h*)

(19-a) Answer

-l g
A,2x /0 o

(19-a) Answer

L4 /0 ﬁa/m‘"

17
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(20) A uniform cube of material 11 cm on each side has a mass of 720 g
and floats in water. How much of its volume is under water?

(Equations)

m =7203 = 0.720 ﬁa

V=011 =1331x0" p’

V/' n 0/?20 0 ? =13

= = =0.720%D m
P‘*’ 060

V 0.720x:0 ?

[331mi03 7 =54/ —feX%

{20) Answer

S« %

20
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(21) A scuba diver is in a lake at a depth of 8.00 m.
(21-a) What is the total pressure on the diver's back?

(21-b) What is the total force on the diver’s back, taking the surface of the
back to be a rectangle 60.0 cm by 50.0 cm.

(Equations)

(a

)
P :‘Pa;f‘w + pgﬁ
= [.0(3% /0% + J0 X950 x $oD
= [‘ofjx/()f t+ 0,784 X/{)r CP)

= 1,797 x/0° (Pay —> 180" Pa

> F = P.3
/:7?7X/0yx &-500 X o, Svoo

= 0,839 /x00° N
i f.—d/‘?x cof N

21

20
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—a .
1 Foxro” T
C2(-%)
3,39 xspf N
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