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12thPhysics 15t Q@ Exam 2018-19

(1) Two 3.0-N forces act on an object. In which diagram -
would the forces produce a net force with a magnitude \_/i‘l

of 3.0 N?
3.0N 3.0N
3.0N 30N o 120° 180.°
° 60.° :
7 30. . -
30N 3.0N 30N 30N 30N 3.0N
A B C D E
® : £37.)
D (63
100N
T
(2) Determine the net of the four forces, 4, . -EIF“‘*VQ
B,Cand D by using the graphical method. NW
Find the magnitude of the net vector. I/
(Equations) =

B

¢
B
(2) Answer  Draw inside above.
Magnitude: &/
L.72 N (i)
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(3) What are the direction and magnitude of your total displacement if |
you have traveled due west with a speed of 27 m/s for 125 s then due B \L
south at 14 m/s for 66s? 4 -T—w
(Equations) ;
- 7y — A
X ==Z 7 W (2§35 = — 3378 o -

a'.:,__lqw/;x b= — P2¥

Y oy

- o)+ (- 720

= gy == JIP0

“?2’[ A

63 - ./t“""—' (—3 375

= 853 =87

(3) Answer J’ B8 g

ke )

/S ° Seedf fmfwf wesT
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(4) A jet ski-A is moving due north at a speed of 15 m/s while the
motorboat-B 1s traveling to northwest at a speed of 12 m/s. How
does the driver on the jet ski-A experience the velocity N
(magnitude and direction) of B? A(

(Equations)

—_—

U= Us - Uh
1’2)‘1 = Ugl—@Ax
Vy = Vry -Uay

V= 12045 =0 = — 2 43¢

by & 42 BaaEs =i — »
¢ = Zp ¢ = g = -'——é,ﬁ.f_/é (mw&faf)

1

V= [ «0§ =(-8.¢50)% (- 6.16)°
= 40,69 — /0 (/D

D = -j_af-;’(w 6.5/ 6 )

- NI

o

= 5982 = 0

(4) Answer

/O onls
406. Mﬁfwm wesT

fEIED
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(5) A football is thrown horizontally with an initial
velocity of (16.6 m/s) . Ignoring air resistance , the
average acceleration of the football over any period of
time is (—9.80m/s2) J.

(5a) Find the velocity vector of the ball 1.75 s after it -
is thrown.
(5b) Find the magnitude and direction of the velocity
at this time.
(Equations)
(&) T = /6,69¢ ~9 &0 x/.78 of
A D
=4 6 — 17./54
A

Al
— jb X = 77,2

J/A.Au(i—/?‘/;‘)" = 23,8 — 23,9 (/%)

- o = [~ Z2/ o
d = IM’( — ) = - 25.93° — _ycg°

/6.4

(5-a) Answer

. A ) ) ,A
(/éé m/j‘) L= (/SO m/_)) g
(5-b) Answer

239 M5, 47" (¢3%)
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(6~8) A 0.15-kg pack attached to a 0.75 m string undergoes
circular motion on an air table,

(6-a) What force is working as the centripetal force? P S
(6-b) Find the magnitude of the acceleration when the speed of # \.‘ ja
the pack is 2.0 m/s. {
\ lr\) . &
BT N c
The string breaks when the tensile strength is equal to 19.6 N % i %’_’
or more. N % /’
(7) Find the rotation per min when the string breaks. ~— D
(8) Find how fast and to which direction the pack flies at the
moment the string breaks. Choose A ~ D in the figure.
(Equations)
2 2
A 2.0 l)
(&) =— = =& 33 — 53 (s
§ 0,75
3

(7) F = mhrw

AT g/gxo ?S'

o . yev 505 /_'26"0 T‘/')M ——}/jC)r‘/?“-v

5 2t padl Mo

f3.20

(8) v = Y “ (6-a) Answer )
= 0,75 x /3. 20 Tevsileferca o 1 shrin s

(6-b) Answer

y.y0 — P.7 (*Ys) £33 /s Cbe "% )

(7) Answer
hpi ga 2
a0 TR (£3%)
(8) Answer
Speed 9‘ ? h—;/_s
Direction B (Lf,:ff'c )
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(9) A 1200.-kg car rounds a corner of radius r=50.0 m and with
banking at 6= 30.0° . If the coefficient of static friction between
the tires and the road is u = 0.821, what is the greatest speed the
car can have in the corner without skidding?

(Equations)

g.‘ — N = —-z—i-x 0,82/ N + /Q00x5 8o

(0. 5660~ p.5/0S)N = 11760
AN = 28876 (W)

x __2’_ N +-‘g‘3— x 0.F2IN = /200 x %_%
1 = (0.5 t0.710) x28§81b x 0
t20C
= 3607
—> 36, ) (’m/s) (9) Answer

b1 ™S
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(10) When a train is traveling at 25.0 m/s and rounds a corner of radius
r=105 m, a 50.0 g object hanging with light string inside the train
tilts @ from the vertical.

(10-a) Find ¢.
(10-b) Find the magnitude and direction of the centrifugal force.

éenter

(Equations)
() ‘
! = Tamp = - o —\
g-' T(.’xﬁé? = YH? —_— (2
2
_7_C_ I“ ﬁ - v Center
. wej f = T
4 rg -
_ p&E
/08 x 7. §o
= 0 b07%
O = lad! (0.607%)
= 3727°
—> 3/, 7
(%)
Ul
| Fl= »— .
B > ‘S'»' O (10-a) Answer
= 2. " T .
/08 3 /‘ } -

(10-b) Answer
0,298 N (487.)

o"vufwcu_ e

fl

0,29 76 — 0,27¢ N

[0/3/36)3' .«"f.'_,é {-’& ﬁ&;’ Edi f:.—é—t.— )
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(11) A 0.144 kg baseball is moving toward home plate with a
speed of 41.0 m/s. When it is hit, it flies upward vertically at
19.0 m/s. The contact time between the ball and the bat is 1.40
ms (1.40 x 10% s ). Find the magnitude and direction of the
impact force the bat exerts on the ball.

(Equations)

—_

Fat = m %?/ — m -

"
-~
Y
g
°
~
LW
1

F;,:%(@;-Uz) 4

FJ;AT

e o
ol 3 =z Ay 2 = —_—
o g } e w0k bk E- = 3

2 (W~ === (17-0) =

qux/o“

¥

x 46t )

ﬁ _ ]taf:'(',l::_&)’: iﬂ‘:{(% —;-z%(?éa

sy e g Y

2¢ p2

(11) Answer

&« b6 xr0” N

249

d(/lﬂ(?é!/iM e wesd p ¢ 7’ﬂf4
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(12) An 85 kg lumberjack stands at one end of a 380 kg floating
log, as shown in the figure. Both the log and the lumberjack at
rest initially. If the lumberjack now trots toward the other end
of the log with a speed of 2.7 m/s relative to the log, what is the
lumberjack’s speed relative to the shore? Ignore friction
between the log and the water

(Equations)

mw , VN Tt WM 1

i\

0

-~ §5 U, + 3RV — @

ul: ’(),—-7)2 «——'2,7

> U, = 1 ~-2,7 —== {2

FCUV, +3%0 (1W=-2,7) =0
¢bS T, = r026
‘0; =2,205

> 2,2 (m/ )

(12) Answer

2,2 ™/
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(13) Two 72.0-kg hockey players skating at 5.34 m/s: one is moving due east
while the other 65° south from west. They collide and stick together. Find
their speed and direction after the collision?

(Equations)

=
S
9
S.L
]
3
-

=

’U‘m* ux
pa véf Lo q)(na + Uzy

= O - e3¢ ags” = - kEEO

7 :r\/v;-t’(}; z —lf—Js,na.s’“+(-¢,&ro)2 =2,867
6 = o (52) ~ted! (Tagm ) =7

30 ¥3

2 Ve =635 + £.3F A b8
= {6 18

2 Uy = 0 +SIEeEE

(13) Answer
= 3,087

¥ 9 e

5(5)0 Jm‘ff?ﬁb(w—eas'f

° f’lw/j
==t (3 Mtfﬁf“‘“e""’#
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(14) The figure shows a 1.95 kg block at rest on a ramp of height h.
When the block is released, it slides without friction to the bottom of the
ramp, and then continue across a surface that is frictionless except for a
rough patch of width d = 80.0 cm that has a coefficient of kinetic friction
1’ =0.640. Find h such that the block’s speed after crossing the rough
patch is 3.50 m/s.

(Equations)

t

Rough patch

mgh = Fx =m0 :
?’ *‘:iu,f\l"’ = U/M ——'\'_2
i

£ / ; g
0, 743 7 /u 7(37(‘-‘ —;/W/[)

23

£o= o px o+

3. 80
2 x99 Fo

—— e

0. 5/72 0 + p, 62850

i

= [ /3P0

ety f f3 ¢ A

12
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(14) Answer

[ 72 7 A

[ 1 E o<
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(15) A small boll falls vertically and collides to a slope with an
angle of §=26.0"° from the horizontal surface. The speed at the
collision is 1.80 m/s and the rebound coefficient is 0.480. Find the
speed and direction after the collision.

(Equations)

Ve = 1, Fo /s
(Uin, Usy) = (130400267 ~f 50cea 24")
(W, %) = (Vex , —@ Vs )

(a;?&?/, ©.72744 )

Ca;-:: V:’b\):z'\" r‘;'l
—

VORI s 27248°
= folo7 — /ot (s

07766

0 = Fad( L) - et (2225

T AV
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(15) Answer

L. g7 /s

€%, 1 ,fmm’rfw slepe
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(16) When a pitcher throws a curve ball, the ball is given a fairly rapid
spin. A 0.15 kg baseball with a radius of 3.7 em is thrown with a linear
speed of 48 m/s, and the angular speed of 42 rad/s. Assume the ball is a
uniform, solid sphere.

(16-a) How much is its translational kinetic energy?

(16-b) How much is its rotational kinetic energy?

(Equations)

LA

{
Ke=54v =7

{ 2 szl
Ky=glw=3*%"
s 0. 15 x 003D x¥Z

e B e S
=3 X7T

p.0724 —> 0.072 (P

)

(17) As the wind dies, a windmill that was rotating at 3.2 rad/s begins to
slow down with a constant angular acceleration of 0.39 rad/s?. How long
does it take for the windmill to come to a complete stop?

(Equations)

W~ o

= £

w‘-bdd ﬂ"'&}‘l
X T ~3.8F%

o
I}
)

= Saipgk —maF 2 (3

14
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k.

e dIC xEF = 1728
—> /70 (T)

(16-a) Answer

170 ~J

(16-b) Answer

0072 T

(S[te=

N

(17) Answer

F.2 S
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(18) You release a yo-yo from rest and allow it to drop, as you keep the

top end of the string stationary. The mass of the yo-yo is 0.068 kg, its

moment of inertia is 3.1 x 10 kg » m2, and the radius r, of the axle -
the string wraps around is 0.0071 m. What is the linear speed, v, of

the yo-yo after it has dropped through a height h = 0.60 m?

(Equations)

g
Wwe = —F%
1}7—
2 { L
@@ (rnaﬁ: m.)%,mu +——i- I e
1 i
( fm-v-———) s = 2 V“a’ﬁ
/D\:\f M _ 2x0.0b8 x5 $ox0. 60
M+ 3. I xr0 ¥
e T NE. ox
.00 7i*

(18) Answer

(287 )
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(19) A person holds a ladder horizontally at its center. Treating the
ladder as a uniform rod of length 3.45 m and mass 8.65 kg, find the ~
torque the person must exert on the ladder to give it an angular
acceleration of 0.432 rad/s2.

(Equations)

2

T = I
{
T =g M-

T Ti_z—x(f,agx;,arzx 5.% 32

]

= 3.270 7

— 3,7/ M

(19) Answer

S, 7/ N m

(382>
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(20) A uniform beam of 12 kg is supported with a hinge and
a length of wire.

(20-a) Find the magnitude of tension for the wire.
(20-b) Find the magnitude and direction of the resistance
force exerting on the beam at the location of the hinge.

Equations

Beam{12 kg) i

,4><T,¢J\AS’7“*: (10x 12 c20x25) X 730
~ (120 +§00) x 7,30 _ 72/, 2 —>2720 (v)
T - ‘rt‘L.(]AhMB’?:‘

(%) f 40 —rwgvp" =92/ 2 C’/L‘TM??Q = $785.7 —> PO (/V)
o =

£y + Tand? = (/.2+25\)"5"“’

Fo = (nga9)x 12 = 72 2 a7
= 32A *‘433% =727 CoupT)

f:m = Jsrs9* 4 000t = $§0.3 7 goo(w)
o= o (F2) = ol 22 ) = - 878 = =7

§75F

(20-a) Answer

720 N

(20-b) Answer

boo N

(257%)
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(21) Four identical, uniform books of length L are stacked one {__ L_"_”'I
on top the other. Find the maximum overhang distance d in e
the figure such that the books do not fall over. ==

, B
vy oo L. d .
JL—ZLX&ETSL
— /_“_I
J_TLXQ*:?L

/12 t44 Y4 + 23

2y

25
24 L.

s
=

(21) Answer

9
i -

(252%2)
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