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11thG Physics (2018— 19)

2nd Q Exam- Honors

(January 23, 2018)

Class No. Name J %&:ZJ/Z:M

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.

5 points/problem x 21 problems= 105 points(Max 100 points)

Exam /[Total 100 points]

Lab Reports

Homework
The circular constant 7 =13.14159. -
Gravitational acceleration rate g = 9.80 m/s?
Density [kg/m3]
Gold 19,300
Silver 13,600
Specific Heat ¢ [J/(kg + K)] Iron 7.860
Sea water 1,025
Water 4186 Water 1,000
Ice 2090 IC_e 917
Steam 2010 Air 1.29
01l 1970 Helium 0.179
Copper 387 Hydrogen gas 0.0899
Ceramic 1090
GI&SS_ 837 Latent Heat of Fusion Latent Heat of Vaporization
Aluminum 900 Le [J/ke] L.[J/ke]
Iron (Steel) 560
Lead 128 Water 3.35 x 105 22.6 x105
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(1.2) A 9.5-kg child sits at rest in a 3.7-kg chair that is also at rest on a slope
inclined at an angle of 15° with the horizontal, as shown in the figure.

(1) Draw a free-body diagram for the child, and find the normal force exerted
on the child.

(2) Draw a free-body diagram for the chair, and find the normal force exerted
by the slope on the chair.

(1) Answer  Draw a free-body diagram for the child.

N
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Normal Force: ?0 A/

(2) Answer Draw a free-body diagram for the chair.
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(3) Two crewmen, A and B, pull a raft through a canal, as shown
in the figure. With what force should the crewman B pull so that
the net force of the two crewmen is the forward direction?
(Equations)

Foytim €5°=13 0 g0 B¢ = ©

F - {3 O,M:.?;{‘“
E y 4§._-,

= /028 ——>/ 00 (M

%
32
. %
(3) Answer
/700 AN
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(4) A child goes down a playground slide with an acceleration of
1.26 m/s2. The slide is inclined at an angle of 33.0° below the

horizontal.
Find the coefficient of kinetic friction between the child and the
slide.
(Equations)
= -
ZF = ma
— T i —
ZF;FMQJC ZFg:‘Mﬁ‘a
Mg.MD(--‘f:mdz-—@ N-mgcedX =m @y =0 o =330
!
f=puN —O
f M AN =mg Cov X —@
® ~®
PG g X ’/(Mged'v X = ni 2«
¥
Favma -~ pgeos X = A - 3 PR L AV~
. S W W SR e, S T
Jah A — Q B Q5084033 — /.24
a g cov X ¢, 50 cov 33°
a SIBBT = /24 — Ko7
P22 P F 20y
= D 49b(
(4) Answer
> 0.4 96 |
0 4 (2353
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(5,6) A backpack full of books with the total mass is 5.23 kg rests
on a table. A spring with a force constant of 150. N/m is attached
to the backpack and pulled horizontally.

(5) If the spring is pulled until it stretches 2.00 cm and the pack
remains at rest, what is the force of friction exerted on the backpack
by the table?

(6) If the backpack begins to slide when the spring stretches by
2.50 cm, what is the coefficient of static friction between the
backpack and the table?

(Equations)
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@ - Ra
:/J‘o X 00200
:3000 —_— 3,00(/\/)

() F=Rx
-_—/w x002§0
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(5) Answer
g 00 N
(6) Answer
J,0 732
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—_ X
(7) Find the acceleration of the masses shown in the figure | ¢ - o O iy = 2.0 ky Gemeid "
- . e my=1LU0Kg T e A
Assume the table is frictionless and the masses move freely L { F&
(Equations)

R —

A, awd W3 ‘

,l‘.q‘. i [
1

Bl

ajy

A

T
Mg =R

1 30kg |
sz

(ZF=ma) CERM
T=(r0+20) &
= 3.0 QA — @
mg (DF=m&)
mjg_T: M3 R
T=30(5f0— a)
= 29.%0 — 32,0 a — @
0.® 3.0 A& =20 ¢0 —30 Q&
o & = 2F. %0
i = 01}’,?0
6.0
=4 950 —> L.7(»/5)
(7) Answer
L9 m/5t (17 %
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(8) You pick up 3.4 kg can of paint from the ground and lift if to a li"f) =
height of 1.8 m. r*“‘“ya
(8-a) How much work do you do on the can of paint? Ui AY £
(8-b) You hold the can stationary for half a minute, waiting for a i‘ [&'
friend on a ladder to take it. How much work do you do during the f' 31 -
time? = e ]
(8-c)Your friend decides against the paint, so you lower it back to e y
the ground. How much work do you do on the can as you lower it? } i -‘*—H ' =
(Equations)
(&) 1

W =Fd eovd Al %T]

=34 x$50x/.§ cov O

™

= $PIE —> 40 (T )

(3) w=fdee?
= 0 (‘\‘d:@)

]

(&) W=Fd ec~?d ;‘"

D}

P 4x 730 xt Feovl®O "‘j/

= -5 2.98
SO — é Is) (J‘) (8-a) Answer

60 J

(8-b) Answer
2 (4

(8-c) Answer

- 407

2 dmstan s oL et ¥ %9
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(9) A 1.0 kg body is moving on a horizontal rough plane. _8,'.8 s _SE m’s
The body passes at point A with a speed of 8.8 m/s and
then at point B with a speed of 5.5 m/s. The distance . Q
between A and B is 7.0 m. A B
(9-a) Find the work done by the kinetic frictional force = 70m ’
between A and B.
(9-b) Find the magnitude of the kinetic frictional force.
(9-c) Find the coefficient of kinetic friction.
{Equations)
2

(d) WTJJ: AK': —‘?-_-l-hlv_fl-";—h/'@&‘

=L xt0 ($8-88") =-23895 — —2¢ (D)

(42) W=Fdcoald

F _ W _ - 23.575 . =23.8)p0 ) )
~ dceed 5o xcovide' —7o0 337> 3.
() F’ﬂ/\/ -.:I,ng
F g&87 )
= = = .3 % ~—= ) g
s g (0% 9,80 & e #

(9-a) Answer

~2 T
3.4 N (S72%)
0.34

(9-b) Answer

(9-c) Answer
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(10) A0.33-kg pendulum bob is attached to a string 1.2 m long.
What is the change in the gravitational potential energy of the
system as the bob swings from point A to point B?
(Equations)

ﬁ = [,2~/2 cuv.‘jsﬁ

= /2~ 098 3

——

= 0,217 (one diget )

Us = o
Ua=mgh
= 0.3>X780 x 0,217
= 8, ol
al=Us-Ua
=0-0,702

= —-0,702 —2 =-0,72(7T)

2

(10) Answer

=8, 7 af
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(11) Three balls of equal mass m are projected from the top of a
cliff with the same speed in different directions, as shown in the
figure. Air resistance is neglected. Rank A, B and C using the

marks, <, > and = in order of increasing speed when the balls hit
the ground.

(11) Answer
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(12) A 5.55 kg salmon is hanged from a fish scale attached
to the ceiling of an elevator. What is the apparent weight
of the salmon by kg as indicated by the scale in the
following conditions?

(12-a) The elevator is moving upward at a constant speed
of 6.5 m/s.

(12-b) The elevator is moving downward and slowing down
at a constant acceleration rate of 2.60 m/s2. - -
(Equations)

TF=ma
T‘- Maszi

(&) =) {ans'fav&f .ffu—ea()
ng:o — T’-_—- ma
-
7T M= SSS (R

) T = m(gra)

]

= $SS5 (980 + 2, 60)

= 48 82 (ND

48§ 2
9.80

A
!

|

A = +2.60 %

= 7022 —» 2 02 (,%)

(12-a) Answer

Eol /33

(12-b) Answer

11
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(13) Calculate the power output of 1.8-g spider as it walks up a

windowpane at 2.3 cm/s on a path that is at 25° from the vertical, | AT
as illustrated in the figure. :
(Equations) ;
m I
= i /
F 3 250/
i v
71
w Fal coal ; . ; |/
P = — = = [- U wf)d e QL
t 4 T —
=mg§ Ve 4 E
o
oy “3 o L
= 1.8X/0° x3,80 % 2.3%0 ° coa 28
. -5
= 36,77 x/0 4
-4 ~ &
= 3 697 x/0 —> 3,7x/0 W)
(13) Answer
~
3.7 x/0 W/

(14) What temperature change is required to change the length of a
7.7-m steel beam by 0.0012 m?

(The coefficient of thermal expansion of steel: 12 x 1076 K1)
(Equations)

Al =X L;aT

4L o.00/ 2

4T = o L4 /2x/5é

=/2.9P — /3 C

x 7,7

(14) Answer

/3 °C
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(15) The figure at the right shows the apparatus Joule
used in his experiments on the mechanical equivlent of
heat. Suppose both blocks have a mass of 9.5 kg and that
they fall through a distance of 1.9 m. Find the expected

rise in temperature of the 330 g water.

Equations

T @ Thermometer

(g | @H:@ { "’}__L

Wuight \mf‘“:ﬁ‘ : \;\;’Ezight

U=2mwglh
= 2x 280 x /. 7
=3¢3,8 (J)

U=Q

@ = 0.330 < /86 AT

AT:

Q =

me aT

3838
0.330x¢/ &6

0.2 56

~———-3~0,260C

. “Insulation

Paddlewheel

(15) Answer

2, 24 "¢
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(16)) In the calorimeter as shown, the total weight of
copper container and copper is 130.g. When a 100. g block
of metal with an initial temperature of 98.0°C is dropped
into a the container holding 200. g of water at 20.0°C, the
final equilibrium temperature becomes 25.2°C. What is the
specific heat of the metal?

(Equations)
(% /309 Q0.0 C
me /00 ?&O“(
Walte Q0 0 20,0 C

@Ca T Qmi’cf + @wd}uzo
@::VHCA'T

Insulator

Thermometer

Copper Stirrer

i

1
_i_‘_' Metal Bl

Copprer Container

Water

Quutel = 0.1 x C  (2862-980)

Qew = 0,13 x387 (282-20) = 2646  (2dwts)

A

=l 24 C

Qutie = 0.2 X EIE) (282-20) = 2363 (2 dip'fs )

2353+ 2616 — 728¢C =

246/§./ - 728 € =0

460851

L= 228

o

=433.9 —s 430 (/% <)

(16) Answer

520 JA;"C (3¢ %)
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(17) An 825-g iron block is heated to 352°C and placed in an
insulated container (of negligible heat capacity) containing 40.0 g
of water at 20.0°C. What is the equilibrium temperature of this
system? If your answer is 100°C, determine the amount of water
that has vaporized. The average specific heat of iron over this
temperature range is 560 J/(kg - °C).

(Equations)

walew (28 =005") Q1= meaT = 0,0 4x @6 (100-20) = /3,358

. > s = OO
weta (o0 "foaﬁﬁ‘”“)@n= mly= po4x226x0 70,¢

Q:1+Qg = /3 375 + 70,400 = 703,788

.Iro"ﬂ (35‘)_"’,——9/000) Qﬂ. = mMCAT = 0‘5‘.2;‘7( 5_50((00-35'1)’-'*[16,¢2gc
Pr+Qr+Rm =r03.2985 - /76,¢2¥% < O

Wedie ((00 512202 T ) Qur., = mcaT =004 >20/0 (T-ree)
= 0. ¢ T~ Fo«o
Tion (8527 = T ) QmE-2= mcaT=yp,826xs560( T-362)
= %462 T-/6R2,62¢%
I+I+@T-1 ~m-2
fu24«T — 66867 =0

(17) Answer

T 68878 <733 3
S¢2.¢

—/23°C
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(18) A swimmer does 6.7 x 105 J of work and gives off 4.1 x 105 ]
of heat during a workout. Determine AE, W and Q for the *
swimmer. T Ay ST -

(Equations)

W =3
4E
4E = Q-W
+ A .
o (=81 =42} x10 CIR

= —/0. & ></0r

= — /08 xs0°¢

(18) Answer
AE —/.og,wa“ J
W 5,7){/05" o (3?‘};)

Q --‘{-,/x/d’s_\f

7 gy dlS  fanctl +J

Fl

Yive :;-):'1!? -T =P
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(19) Find the work done by a monatomic ideal gas as it

expands from point A to point B along the path shown in
the figure.

(Equations)

W‘: (pwa)

i

Pressure, p

[
[
[
]
1
i

0.40 0.62 [m 3]

Volume, V'

: [
(230 +//0)X/09 x (0.52*0,@50)#—2-

3 {
= 3¢0x/0 x 0,22 X F
K g
= 3?2 4 xs0
@ ®
= 374 x/0 —> 3, 72 xs0 (J)
(19) Answer

17
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(20)

(20-a) An engine receives 690 J of heat from a hot reservoir and
gives off 430 J of heat to a cold reservoir. What are the work done
and the efficiency of this engine?

(20-b) A Carnot engine operates between the temperatures Th =
410K and Tc = 260 K. This engine produces W = 2500 J of work.
Find the heat given to the engine Qh and the heat discarded Qc.
(Equations)

(a)
W =ér0-%Jo0 =260

260
L0

W

O

|
i)

Qe

1}

~0.377)

>8co

240

I_.__._

G100

Hot reservoir Ty,

Cold reservoir g T,

—2 0, 3¢

= AF33 m4Lo o

Qe = Qe~w =6833-2§00=¢333 = &300

0377

(&30 T

4390 T

(20-a) Answer

b0 J

Work

Efficiency &.J3 &
(20-b) Answer

Qh 8500 J

Qe 4300 J
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(21) Recently, students performed to make cloud inside a
PET bottle. A student attached a pump tool on the mouth
of the bottle including a small amount of water, pumped it
about 30 times and then quickly removed the pump. You
found cloud generated inside the bottle. Explain how it
happens using some equations of thermodynamics.

(21) Answer (in English or Japanese)

The o nsiole e bollle xpascel s very jw‘c/c%
and BRen He wroik o Lxpans)on occies
m&‘abw‘ﬁcﬁl@ (#r865.1=). 74 @=o
Fron e 157 Jas of Hooimod ya pics , AE=Q-W,
AE=—W ., W0 e 4SE<O (122%)

The decrease i £ o pleined enecqy

mecend Hoe sle cocat 7? /ﬁzw«/-‘*“ﬂ/a"“‘L |

s, de Hoe 55)24!//{0 , rﬁ /Lﬁ,/?;‘vt decieore A
WM Creedes C;Z/;%’ﬁi '
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