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Part A | 10
PatB Y
ci 5

2 5
c3 5
TOTAL 35
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PART A

FOR EACH OF THE FOLLOWING QUESTIONS IN PART A, ENTER THE MOST - Yor 3
APPROPRIATE RESPONSE ON THE OMR SHEET. \ = +Tl'

Al

C

A4

By what factor does the volume of a spherical bailoon increass if its radius is doubled? \/ Ij_ g (gr‘)

(A) 2 (B) 4 ©s (D) 813 ® 42 (ﬁﬂ)
(iiven the dimensions of the symbols shown in the table, which one of the following opt]ons
correctly gives the dimensions of £ = %mv ? 2 \IZ. = 8V‘l
m__1IM] ] [E]= {m] ( 1 [T":D
LY. ... [L]_[T] Z¢ -2
[€]= (MIT°Lr]
(A) IMILYTY (B) (MFILI*(T] (€) IMIILATT

@ e (B) [MULY (11

A vector B has x and y components B, and B,. Assume that B, and B, both have nonzero

magnitudes. Which one of the following statements is NOT correct? W
(A) The magnitude of B is greater than the magnitude of B,. '} ® =6 7

(B) The magnitude of B is greater than the magnitude of B,. T # B.+6
The magnitude of B is ¢qual to the sum of the magnitudes of B, and By. § x Y

(D) B, and By are at right angles to each other, T

(E) Given B, and B,, we can find the angle that B makes with the x-direction. T

A toy rocket is propelled straight upward from the ground and reaches 8 height Ay. Aller an
elapsed time Az, measured from the time the rocket was launched, the rocket has fallen back
down to the ground, landing at the same spot from which it was launched. The magnitude of

the average velocity of the rocket during this time is dus P lacement
, Ay Ay Ay 1 Ay C
0 By 2= ) = D) 425 S
@ (B) (©) D) (E) 3 is
Zero.

A soccer player kicks the ball up the field. Thc x direction iz taken as purallel to the ground, and
the y direction as perpendicular to the ground. The ball takes off with an angle of 30° with
respect to the ground. Air resistance may be neglected. Which one of the following statements 1s
NOT correct?
(A) The ball has a zero acceleration component in the x direction. T
(B) The ball has a zero velocity component in the y direction at the top of its trajectory. T

The ball has a constant acceleration component in the y direction. T

The ball has a zero acceleration component in the y direction at the top of its trajectory. £
(E) The ball has a constant velocity in the x direction. -1~

Zi'— Q.80m/s?  downward while He Lol i5 vn Hhe aur

continued on page 3...
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A6, Examine the velocity-time Valocity (m/s)
graph. Which one of the 4

AT

A8

A9,

AlD.

statements  below is NOT 3.00 -
correct?

' f 3 *  Time (sac)
0 200 400

(A) The tangent to the velocity-time curve gives the instantaneous acceleration. T
(B) The acceleration is constant and non-zero between ¢t =0 sand s =2.00s. T
g The object is stationary between £ =2.00sand r=4.00s. F ue.hc.ﬂy is f_ﬂﬂs;’hle.
(D)) The velocity of the object increases afterr =4.00s. T —_— ———nn
(E) The object starts from rest -+ l,/w += 2.005 Fmall’
= H.005

Which one of the following statements describes an object undergoing a negative acceleration?
A} An object moves in the positive direction and its speed is increasing. Qatye

An object moves in the negative direction and its speed is increasing a4 -ve
(C) An object moves in the negative direction and its speed is decreasing. (L +ve
(D) An object moves in the positive direction and its speed i3 constant, A =0
(E) An object moves in the negative direction and its speed is constant. Q<0

Suppose the same net force was applied to objects A and B, where object A is twice as massive
as object B. How do the accelerations of A and B compare?

- o
(A) The accelerations are the same. SF= ma
(B) The acceleration of A is twice as large. =
©) The acceleration of B is twice as large. a: f_F
{D) The accelerations are equal and opposite. m

(E) More information is needed to answer the question.

A friction force is...

a contact force that acts parallel to the contact surfaces.

a contact force that acts perpendicular to the contact surfaces.
(C) a scalar quantity since it can act in any direction along a surface.
(D) always proportional 1o the weight of an object.
(E) always equal to the normal force between the objects in contact.

You are standing on a bathroom scale in an elevator. In which one of the following
situations will the scale read the same as when the elevator is at rest?
(A) The clevator is moving upward with increasing speed.
(B) The elevator is moving upward with decreasing speed.
C) The elevator is moving downward with increasing speed.
@ The elevator is moving downward with constant speed.
(E) The elevator is moving downward with decreasing speed.
continued on page 4...
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PART B

FOR EACH OF THE FOLLOWING PROBLEMS, WORK OUT THE SOLUTION IN THE
SPACE PROVIDED AND ENTER YOUR ANSWERS ON PAGE 6.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.

Bl. A train is traveling in a direction 28 7° east of north. The component of its velocity in the casterly
direction has a magnitude of 4.03 m/s. Calculate the magnitude of the component of its velocity in

the northerly direction.
N 3 U = 4.03m/s
s 2
‘ e
5 Y tan8: £
ey E o
U e
fond  tom(28.7% —
s

B2. For the displacement versus time graph displayed below, calculate the average velocity over the
time interval 3.00 to 6.00 seconds.

450 ek j .
400 I . S
250 Lo - TN o
150 SR R
Y Y — L R |
000 100 200 300 400 SO0 600 700
Tie {s)
=_ Ax L-As _ 0.00~- 4.00m
L ~— = 1 3 -

At {'-'t; 6.00s - 3.00s

C‘"— -~ )33 /s )

continued on page 5...
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§25
B3. A projectile is launched with an initial speed of 573 m/s at an angle of 56.8° with respect to the
vertical. Calculate the maximum height reached by the projectile.

44 2-d. wohion,
| constand a im

Za,
2
: 0= (87.5wve)"(cos (5¢.87)) _

Vero

2(-4.80 m/s*)

B4. A man lifts a 2,15 kg stone vertically with his hand at a constant ypward acceleration of 1,46 m/s”.
Calculate the magnitude of the force exerted on the stone by the man’s hand.

Newtsm 1L

14 £E = ma

AR

= + W
ﬁm ma

4 M6 & mg = m(a.+3§

Foan

F,=(s g Y 1 lem/s? + G.80m)s?)

Foa = 242N

continued on page 6...
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cendie
B3. At what distance from the sprfisCe of the Earth will an object experience an acceleration due to
gravity of ¥4 g? (Ignore the gravitational force due to all other celestial objects.)

GTQU;‘"&.“‘I"MJ -Form o? Eﬂr’ﬂa oA ﬂlnjgd'
o-p MnRc M s F . G’MEM

jfnﬂ
! r;

G\(.m-'tré:}"‘m cb;e +b afa.m'"v Wf oE’l’md
= G—A—“E. w‘v&nr=pg_’ar‘- G_igﬁ’;(j

= ma = & r2 R
Wand 1, sucdh Hakt a= 'liﬁ Le. Gf(E = 1 Gﬁf
r2 2 g
2 E

rzz'; ggé "> (= J2R - ﬁ(é._:a’&'xlo‘m)

ANSWERS FOR PART B -
(:rz = Q,02%x10"m )

ENTER THE ANSWERS FOR THE PART B PROBLEMS IN THE BOXES .

THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS
MUST BE GIVEN.

ONLY THE ANSWERS WILL BE MARKED. THE SOLUTIONS WILL NOT BE MARKED.

o [ 7w

B2 - /,33 m/s

B3 50.bm

B | 242N

B5 779.02 % 10ém

continued on page 7...
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PART C

IN EACH OF THE FOLLOWING QUESTIONS, GIVE THE COMPLETE SOLUTION AND
ENTER THE FINAL ANSWER IN THE BOX PROVIDED.

THE ANSWERS MUST CONTAIN THREE SIGNIFICANT FIGURES AND THE UNITS

NO CREDIT WILL BE GIVEN FOR ANSWERS ONLY, SHOW AND EXP1LAIN YOUR
WORK. EQUATIONS NOT PROVIDED ON THE FORMULA SHEET MUST BE DERIVED.

Cl. The fastest known land animal, the chectah, can accelerate from rest to 20.0 m/s aver a distance
of 4 stride lengths. Assume that the cheetah’s acceleration is constant and that its stride length is

6.60 m. -
—
, xT= L'(é“éa"‘)= 6.4
(a) Calculate the magnitude of the acceleration of the cheetah.
Use = 5%+ 2ax FS8m/s?
0= U'_z:_ Uf (."}o.omjhz - o°
2 2(26.4m)
&= F58 m/fst
{b) Calculate the time for the chectah to reach 20.0 m/s.
U u=G+at 2.84s
£ V-0
A
g2 20OVs:0 4,
| 7.58 m/s? -
(c) Calculaie the magnitude of the cheetah’s final velocity in km/h.
U= 20.0m 3400 | kea 72.0 “"‘/‘\_]
- % — = 72,0 km
) h 1020 m ""-“

continued on page 8.
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C2. A physics textbook slides off a horizontal tabietop with an initial speed of 1.05 my/s. It hits the
floor 0.350 s later. Calculate the displacement vector, r, of the book from the edge of the
tabletop to the point where thﬁ textbook hits the floor.

C
Ty
T——o +X
floor
X
: — _ é magnitude: 0. .? 0 L"w\
X d° - direction: | —a w0t ff
U;j-;: l:OSm/s U:‘f:g 5?"5 he‘oow
axf'a avﬁ "’Qigo"nlgl %\E l‘o"aﬂ\‘d-d\!.
U = 10Swis| Yy ?

+ = 6. 350s
Since A 0, XK= u;x-t = (I.DSm/rXa.ssas)= ). 2,8

: _ 2 7 i
Since U:._, -C’) (é -~ é a‘/t = é(_q‘gnm/sgx(lgms‘)zg 0. L00 e
reoa :‘-r:‘%yé = 0.70H

Frm G(A‘aﬂrm! (9" iﬂ\"hhm(:{) = 58.50

continucd on page 9.
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C3. A playground slide (an inclined plane) of length 7 is at an angie 4 with the horizontal. A child of
mass m starts from rest at the top of the slide. The child’s speed at the bottora of the slide is
exactly half of what it would have been if the slide had been frictionless.

7 F Show ol forees.
" ' Nete thet @ TF>ma and TE0

- x
L omd =0
+2 . ‘
= ¢peed ot botem with
\_ 5 Ugenad” feichon

Upicgeders = spead ot L“M P:.ﬂbw

. (@icuon 18 the child’s acceleration when fncucm

o . a
(a) Determine the ratio ¢, where ¢ =
a fmm:

is present; Qpicriontsss is the child’s acceleration if the slide had been frictiontess.)
Fan Jeinemabes, U?= y2+ 20% = 2ax

5 TINCe

T UR e L8R, anal Vs= 0O

amd Uﬁl‘ch'wﬂ,“ = 2a LN :}\mlus

K dig, " X - Llfc}““ _ (’LU'PT d"mﬂeﬂ) e

A, ehndes Uc, - ndees i (U.qlr we ,ﬂm

cocfficient of kinetic friction hetween the child

.1
4

(b) Derive an expression, in terms of &, [t
and the slide,
De:‘trmmt 'P 'pram ZF

WD‘: - -pk =M a»gﬂ':.."o:—

Mg snd —£ 2 map g ™~ <H = g os®

@ = rmj snd -map‘_'_d_,;* \-‘/au_: }ﬂﬂ';ma'l}\’%m*:/cj
Now consider  chodess .
sibvahon and since ﬂ.g, b T T Afrhindess)
S:'Fﬁﬂ = ma’R’-‘cb'o«les: 9
- e Aihic g
Wy = AL hoddes r -+ cobs bt m"'b 0] )(ll@‘f}lk }jsm9= 45‘::\9
wqsin® = MAR. foless END OF EXAMINATION g s

T —
o My H%g-




