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12th Physics (2017 — 18)

(1stQ, #1 Mini Test)

Class No. Name

Sl

Gravitational acceleration rate
The speed of sound

Elementary Charge

Electron Mass

Proton Mass

Coulomb’s Law Constant

Universal Gravitational Constant
Avogadro’s Number

Magnetic Permeability of Free Space

4 pt/question x 13 questions = 52 pt Max 50 pt
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In calculation problems, describe equations
clearly and systematically enough to show
how to solve the problems.

7=23.141593
g = 9.80 m/s?
V=2331.5+ 0.6t [m/s] t: °C

e=1.60x 101 C
me=9.11x 10-31 kg

mp = 1.673 x 10-27 kg
k=899x 109 N » m?(C?

G =6.67x 101! N - m%kg?
Na =6.022 x 10%% mol!
po=4nx x10-7T - m/A

/[Total 50 pt]
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(Q1) The initial velocity of a car, 7, 1s 45 km/h in the
positive direction. The final velocity of the car, 77, is 66
km/h in a direction that points 75° above the positive x
axis,

(Q1-a) Sketch the vectors, —7, v, and AT = ¥ - 7,
(Q1-b) Find the magnitude and direction of the change of
the velocity, Av.

Equations

—_—

A Us= V- Vix =44cea78 ~485 ==27.7
AUg=Z#;“aq=$é&L%&=diZ§

Alp= ‘\jA%_LTA T = V229" +43.7¢*

43, 60 —> 20 (BwlR)

3.728

AV ‘%A*T
g - 'ta« (A Ux ) tﬁ“‘ =27.7 ) (Q1-b) Answer
= = 56,,3 ‘é . Draw above. )
o ? © (734
/§0 oou—- 55,36 :_-_.//3‘26‘{!- (Q1-b) Answer {
—= I 70 Bul to te dissctin of
Sk~ R i S /14

(Q2) You throw a ball upward with an initial speed of 4.5
m/s. When it returns to your hand 0.92 s later, it has

the same speed in the downward direction. What was 3
the average acceleration (direction and magnitude) of
the ball? -
he b U - £.5% |
quations "y = U,r 3 7‘ L ”"'/S
- U;f - Zj\,{ T l
L
Uy Uy —4S-¢.8
ad B ¢ o Fd
— 90
= L 2 -72.78
0.7 2
(Q2) Answer
— -~ 9FMs N | 387%)
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(Q3) An entertainer is learning to juggle balls thrown very high.
One of the balls is thrown vertically upward from 1.88 m above the
ground with an initial velocity of 4.90 m/s.

(3-a) When does the ball reach its highest point?

(3-b) If he fails to catch the ball and it hits the ground, how long is it
in the air?

Equations

(@) U=1U—-3T , 1r=0
W _ 450
=73 9. &0

—a 0. $00 ()

= 0. Soeoo0

(8) §=vot-+81°
1,88 = 490t ~3x3de

t -t -03837 =0

| T4 ) 14x0.38307
2

1 =

]

/. 29% —>/ 30

g,’: ﬂ*‘,f.—-}—’sgfl
= 450x0,f 4 2 (~LFc) x5t
=/. 225

22y /8P =3 108

3,
t-= \ - =0 727éc¢

2o

67760 + 0.S00e = /7, 29{¢
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(Q3-a) Answer

(Q3-b) Answer
/.30 S
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(Q4~7) A boat is moving at 15 km/h relative to the water is
crossing a river 3.0 km wide in which the current is flowing
at 6.0 km/h.

(Q4) In what direction should it head in order to get across
the river in the shortest possible time, and how many
minutes will it take?

(Q5) Where will it arrive at in case (Q4)?

(@6) In what direction should the boat head if it is to reach
a point on the other shore directly opposite to the starting

point?
(Q7) How many minutes will the crossing take in case (6)?
Equation
3.0 .
t - —_— = = O. 2 o0
(Qu) TS oy

(@f) 47 =0t = é.0x 0200 = (200

—

Use

et

(06) 73 = R, + Tk
%WI

T

—
—

aar Uqu i

= %qu'_" U:uffg 0

Use

8

]

T

M&=

6.0 Uy, = /8
|
g vgwh
2

——

/5

‘_;O 3l
p-nii (G5 =234
— 2%

(87) Uyur = \FU,},‘; -
= /\j ' ’7
Visax = Upwx =13.7 (Bu/8)

ZE.:; =J/S'l’- b.0°

L S |

-
-

y l 6.0 km/h

3.0km

e p 20 K

Uraa-"
%&1""0
._(__ t‘,&) —

2 ine

—_— 2

—

U,
= 7/5 G

(Q4) Answer

Pupéaaef ou/fu '713 1%_ J’fé'UL.

o, 20 F

nNteAan

or 2

(Q5) Answer
Ly 2 Em él'o wnsTiecror

o 1o opposte 5TCore

(Q6) Answer

¢ Lé/ojmcsz-___

d 3.0
' —— = ——— = 0,218 5 Y
- /3.7 (3.
(Q7) Answer
—» .22 (R)
il .22 K
- T
4 /WV'
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(Q8) You are riding a bike 30.0° north of west at a speed of N
10.0 m/s. You feel that wind is coming from the northeast at
{ 6.0 m/s. Find the speed and direction of the wind in reference to
the ground?

Equation

300° -

) ,c‘___ ; — L
!U;Jcrz"‘U:,M“i" = -—Acmas“ - /0 3230 = ?.229’ 8.6

= - /2.703 577)

= —4 24 4+ $,000
"watr:a:u:;as + Ty = fbxwa“g +70 4w 39 : .
= 75“7 @ NW_"‘“‘”“&
Ve = ’J ’W:;;* wélg \!M“DJ + 4, 7.\‘? '—f,«'a"‘i-ﬂ-—e /2.9 %
o
/lT? ‘
(v L s (L2 = - 8352 -5
B /t“; ( ) /3‘?25_‘
\ 379
- l\
\;;ﬁ,‘;"a
(Q8) Answer =
P4V S 4 ”"/5

fo 347 Soee o—f easT
3°
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(Q9) A merry-go-round makes 24 revolutions in a 3.0-min ride.
(Q9-a2) What is its average angular speed in rad/s?

(QY9-b) What is the tangential speed of a person 4.0 m from the
center, or axis of rotation.

(&)
¥ eV G U Aas

g Hen 3 x40

8 Aadf
/fv 3

= 0 &3 79(,&@&(/5 )
—> 0, 8¢ (ract/s)

(%)

= D X 0,&)37?

= 3.3¢7

—> 3.4 /s

(Q9-a) Answer

O, YL nasd /s

(Q9-a) Answer

(104

3 ¥ m/;

6 912512017 By Tohei Moritani
Keio ‘.Zlcaafemy cf New York



12thPhysics(2017-18) 1stQ Quiz-1

(Q10) The Moon revolves around the Earth in 27.3 days in a nearly
circular orbit with a radius of 3.8 x105 km. Assuming that the Moon’s
orbital motion is a uniform circular motion, what is the Moon’s
acceleration as it “falls” toward the Earth?

Equations
| aev _ AR and
Andey F723XAY x 3.6x70" s
= 2,46% /0% nad/s
A =rw’

i

(3,8)(/05}/0”9%) x(2.66x0° -4““"/5)
= 2b.9¢ ssp’ "7

F-r2 ¢/

= 2,65% Xx/0

-’}“1/51'

3 /,2,
—= RV X0 LD

(Q10) Answer
-3
2.0 x0° /st
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(Q11, 12) A student is to swing a bucket of 1.0 kg water in a
vertical circle without spilling any, as shown in the figure. The
distance from his shoulder to the center of mass of water is 1.0 m.
(Q11) What is the minimum speed required to keep the water from
coming out of the bucket at the top of the swing?

(Q12) Find the direction and magnitude of the centrifugal force
acting on the water at the top of the swing.
Equations

~N —pg = - %”-z;)— =0

V= 3P

7)\z
F :W‘—.F'
= /.0 x (?:«'3) :?7«;'7
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(Q11) Answer

3 /1 o/

bs)

(Q12) Answer

</
/

&N

cep weer el

{$32)
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(Q13) An m [kg] mass suspended with an 7 [m] string from a peg is
given an initial velocity wo [m/s] horizontally. Find the least initial
velocity 2o so that the ball can reach the top of the loop without
loosening the string.

Equations

- \‘n__ m_,,-"
Tt+m§cevh = m—?f —D 74
T=0°
5:0 F’ -P® .

v
3,8 — §= = —O
LAV = gan) £ R MU —@
@~ A =49F + VD —@®

@ acd ®© 14" =49K + 9P =t3)

=2 cgr

(Q12) Answer
’l/m\h (264 )

Your opinions

The solution will be shown on the Website of Physic Class tonight.
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