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Sample Free Response Questions

1.

An arrow is fired horizontally at the center of a target 20 m away. The arrow leaves the bow
with a speed of 30 m/s.

(a) Calculate the length of time for the arrow to reach the target.

X

V': = 30 g - VZ r

P
d = e t=d -2e. 0.675
Lo - (5

&

(b) Calculate the displacement of the arrow from the center of the target.

V::%' Ar\/ﬁ/é/+ mﬁ&g% }
et d - j;;(/‘i@ (067)
ii ;,xm- d: -2.2m

o

2. L m C"(IMN

nernpaAR AT

(c) Explain what you would do so that you hit the center of the target.

Simee tHhe aivon/ fotls 2.2 S Lo

M T anm He. ool af a fww?’f”
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2. Two masses are attached across a frictionless pulley as shown.

R

2

M is 10 kg and Mz is 5 kg. Calculate the tension in the rope.
+ A —

g < mmg

N R R G ) R AN E Ve
o+ g f’@ 7 5 (3"—33 Por)

“T ' %) =/0
i mea —T = ma-
e l/ ‘ ¥ }‘\ . L, G vt A

~ e g \\

" - 0(9.8) - rolne?)

(67 &eq-re)

PHA40S Page 15 of 22




2 3. Blocks A and B are connected by a string over a frictionless pulley as shown.

A ®

i ’"\

Block A has a mass of 15 kg and is on a frictionless table. Block B has a mass of 5 kg.
Calculate the tension in the string joining the blocks.

O | M A 3\ . 5(%?‘ 8§ . 7.45 4 [$ (Z,( \{Ufj:/’d)

Mg Mg /515

"5 T e

l C \L + €y - CA

“T T Mg M
m&(ﬁ = 5(?,3)’5(2:'-[%

7 36,75 = 330
(38W hir g- @
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A 0.1 kg ball attached to a string of negligible mass is rotated horizontally in a circle with a
radius of 0.5 m. The ball revolves 10 times in 5 seconds.

(a) Calculate the centripetal force on the ball.

F:‘: w?" V< i 7= 5 - &gg

p——

' T O

-7 T ()7 ()

P ——
i g

g (-5)

19
X

>

<

(b) Calculate the force of tension in the string.

T

o
ﬂe, aw(fg {;w"\e: e ¢Ceti C,S *52\[ )

Hee 4{;“4 €. 5t fen £ T, A era?
v & e ”

PHA40S Page 17 of 22




5. A ball rolls down a ramp and compresses a spring as shown.

-

The ball has an initial velocity of 10 m/s and the height, h, is 0.5 m.

(a) Calculate the velocity of the ball at the bottom of the ramp (before it reaches the
spring).

KH)' = kg

Vo - 0.5 mls T w (/0 mfs foe 5;::!@)

(b) The ball continues along the flat surface and compresses the spring (k =200 N/m)
20 cm from its equilibrium position. Calculate the mass of the ball.

E - / -
75.‘"”""@ = Fkx 5
me by 2o
— ) 2
Ve (/0:5)

£

= 0,0%F /cz
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6. Three charges are placed in a line.

50cm

50cm

>e

A

L 4

100 cm

q1 =10.0 nC

@ =-5.0nC F= K9,9.

Q3 =5.0nC

r
(a) Calculate the net electrostatic force on charge gs.

Fry = Dt (oxo ") (5xe™?)
(1)

-7
Y S5xrd g

(.5)
-2 - —
5¢rf = Y500 — Je s0 A “/»gg)‘/f-’i v

AR

o

Y5xra TN JetF

e
I

(b) Calculate the net electric potential at point A. \} = [ %

<
it

r
. - §
i ?X/c)?(/o-x/o /) - 690\/ Vmﬁ; éO"‘"(ﬁ'fﬁo
(+.5)

ﬁ} = /65\//

Vrz E ff‘?y’ ﬁ”é)? (;5 xf’ie)w ' - "L/g\/
(/)
ty > e’ (5207) L qov
(-5)
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7. Consider the following circuit.

10002
—AM—
500 500
—A—
300Q
Il
10V

(a) Calculate the equivalent resistance of the circuit.

. e -
/00 « M/wagf-bg W(Vlz\ oo —é’ = /Jg, Jéfm E;‘fg - ?gjl

So,50, 75 in Series. &, _Sos50175= /7550

(b) Calculate the voltage drop across the 100 Q resistor.

T=V. 1 565728 = T
R 175 ‘

VL= TR = 0.057(#5) = .3V

Simce (02 ¥

\/ - 4.3V

lco >~

(c) Calculate the current flowing through the 100 Q resistor.
I-V T fﬁé—w - O, 043 A

2 oo SR
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8.

A square coil of 100 loops is positioned perpendicular to a magnetic field of 0.5 T going into
the page. The length of one side of the coil is 10 cm.

The loop is quickly and uniformly pulled from the field (moving perpendicular to the
magnetic field) to a region where the magnetic field drops abruptly to zero. It takes 1.0 s for
the whole coil to reach the field-free region. Calculate the induced EMF.

&= -N4ad P =BA 2O
at | ~
s —poen -/ (0-,5)(L)

AT RN
_,bk,ml =
£

bor /
4

= 0.5V
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‘an 9. 10 MW of power must be transmitted from a substation to a subdivision 10 km away.

(a) Explain why the power company will transmit the power at a high voltage.

Tle Pow= loss o less of i\:’ak VX'H'@(«;{eS,

(b) The power is transmitted at a voltage of 33 kV. The total resistance of the power lines
is 0.12Q. Calculate the power loss.

p=1Vv

[
T-pP . /022

303 A
\/ 33 sz

e {2_

\os%

- | O O! - s i kﬂ \/U,

AR
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