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Initially an object moves 1.00 m in a straight-line from point A to point B. Then, it
changes direction and moves another 1.00 m in a straight-line until it reaches point C.
Point C is at a distance of 1.00 m from point A. Through what angle did the object
changes its direction with respect to its initial direction of motion?

C

A)  120°

B)  70.0° Lo0m

C)  100° 19

D) 135° | 60 g 120
o A

E) 140 10m B
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Oasis B is 20 km due east of oasis A. Starting from Oasis A, a camel walks 20 km in a

difection_37° south of east and then walks 8.0 km due north. How far is the camel then
from oasis B?

A) 5.7 km
B) 4.0 km
C) 6.6 km
D) 2.7 km
E) 1.4 km
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The two vectors shown in Figure 2 lie in an xy plane. What are the signs of the x and

y components, respectively, of the vector (EJ': -d,))"? Figure 2
A) +H+
B) +, - {I';f
C) -, + \‘
D) T 5 3\*": '
E) None of the other answers 1s correct.
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The two vectors shown in FIGURE 2 lie in the xy plane. Which of the following vectors
has positive xand y components?

Figure # 2

A) B-A Y

B) A -B second quadrant
C) B+ A fourth quadrant
D) A-2B second quadrant
E) 2A-B second quadrant

B +

\/

/0

~ N - A
H/<D/f/—~“\? B—-A = 4 4

The scalar product of vectors A and B is 6.00 and the magnitude of their vector
product is 9.00. Find the angle between these two vectors.

A) 56.3° A-B- AR CGs e- § ——@¢

Dne  AxB=z AR @.q —@Q
Do = 0 &rA S
dan e - A _ 4
=’ & - 4&»1’%‘5“)-: f{.j‘



Vector A = 1.00;+3,00], vector B =4.001—100 | and the vector C =200 k.

Find the angle (in degrees) between vector A and vector BxC.

A) 176 EXC—Q’/ (qo-3)x(=zk) = -8)-21

B) 103 . . . 5
C) 76.0 ! ~gJ~?g) = -1
D)) 11 A (_,G*C) - <'*3J)( r
B)240  [BkcC| = \[ 6s 25
= Cof& = z-2.9¢
Al 2 \ o ° NRRP

Two vectors are given by :4:2.00;42400] and B=-2.001+4.007, find the angle

between A and B.

A.5 - —4+8<y

A) 71.6°

B) 45.0° Pl V2 «’,ﬁ, :ﬁ

C) 56.1° A2 y

D) 184 Cos & = N - 0.3(€82
E) 24.5° B

AL 12 T V' ovas
G - cwf‘@&!“):}/-f{f,f_: 2. &

Vector A has an x component of 3.0 m and a y component of —5.0 m, vector Bhas
an x component of —4.0 m and a y component of 8 m. What are the magnitude of

Ax B and the angle it makes with the xy plar}e? , .
Z;g(,-j,l B8 “Hur?¥)
M amio°  Ax2 z 24k -2 K ~ YK
B) 5m’; 90°
Oamiase =2 [AkE[] = VAT =D
D) 4 m?%; 180°

E) 6m%90° K ,L XY IO(“"\(

What is the angle that vector 2\2—3?—4}' makes with the positive x—axis?

Ay 127 . () -
B) 147° g = \8e x Aax -3 ..)")7~\—\?>°‘;23}

O ERessf- 33z hg
E) 90 C/JJL‘,*)”J/



Vector ;4 has a magnitude of 5.0 units and vector B has a magnitude of lOﬂunits.
Which of the following values is not possible for the scalar product of vectors A and

B? ma X/ meow Scalay P'f"OL**Q’\“

B) 15 p-® = @B Cos o
035 - §(ls ~

D) Zero G )L,) = So
E) 25

A vector A is defined by A :1.50§+1.50}A Find a vector B that makes an angle of 60.0°

with A in the counterclockwise direction, and has a magnitude of 4.00 units. Yy

-~ VA
) B=—-104i+3.86] job o L2 (A) S W, s %

B) B=3.86i+1.04] . <\ hE
C) B =104 +3.86] y§ = ~vo- g A A

D) B=-1.04i-386j

E) i

B =3.86i-1.04] (0§ 2 B ’E’*’I/ o ot
—> R - Y cos (o5 |+ 1 s P |

-~ — Lod4i{ 4+ 32.86

Three vectors are given by A = 1_0§+1_0371—3:-1.Oj+1_0f( , andC =—1.0i+1.0k . Find
A-(BxC).

: | BX —E‘— = '—-)‘ '_/' -

A () k) x (-1 +F) < |

B) —4.0 . .

C) +20 '// -—-’C +~ 1 - .) !

D) +4.0 .
E) 0 J

) 2} (Bxc)
- (xy) (~&=i=3)

-~ R - d

K
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Q7.

The vectors X, Y, and Z are related by Z = Y — X . Which diagram shown in figure 3

illustrates this relationship?

A)
B) B
C) G
D) D
E) A
z zZ 3
= > 5 p
B) O
Figure 3
Qo.

In Figure 2, vector A has magnitude 12.0 m and vector B has magnitude 8.00 m. Vector A

- Bis:

A) (1291+6.40j )m
B) (12.9i+14.4j)m

C) (0.900i-14.47)m
D) (1441 +129]) m
E) (14.41+0.900j) m

B

60°

Figure 2

v




2 61 4 Jou]
—F - . .
B - (8 cos/$e)l +(8 swm (5D
= -—6qgl + ‘(J,,.,

— g.Q

N

(6 —=6-93)0 4 (fo — 1))

Q8.
Let S = i —2} +2k and T = 3i+4Kk. The angle between these two vectors is:

A) 42.8°
B) 29.9°
C) 71.2°
D) 21.0°
E) 90.0°
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Q7.
Consider two non-zero vectors 4 and B . If ]/T +B r :‘/I ‘2 +|l§ \2, then:

'//i)fNone of the other answers is true.
B) A4 and B must be parallel and in opposite directions.
C) The angle between 4 and B must be 45°.
D) The angle between 4 and B must be 60°.
E) 4 and B must be parallel and in the same direction. (e C]C( ©

Se [A B/ =/A B 4
LT P a4 }\fﬁ
:rUS“ UL\QM é& - C’ﬁa‘_ _,,")‘f ,,,,,, B
-
) P eI
Q. Cal
If d,=3{ -2] and d,=-5(+2] ,find (d, +d,)-(d,~d,)- alculus

M—-——
A) —16 PhYSiCS
?:; ?5 0502010680
D) — 4
E) 0

,AA,A,,,,J,,L,,,,; ,,( 2-6) I +,,,(f,z:\:1) Jy

= (diwd)-{i-ol) = —2i-(5i-4j)
(8 = -6



Q8.
Two vectors are given as: A=3.0i+4.0j+ 50k and B=5.07 +4.0j+ 3.0k . Find the

angle between the vectors A and B.

A) 23°
B) 28°
C) 33°
D) 38°
E) 45°

[AL B = (5)3) =Cux) +GI3) 24Hé

GCs @ ——‘16———- -092
Sa

QO.
Three vectors are given by A=307+3.07, B=-10 iA—4.Of and C =2.0 f+2.0}' :

Find 4-(BxC).

A) 0

B) —21 —
C) +26

D) —26

E) +5.0




Q.
If vector A is added to vector B, the result is (6 i + 1j) m. If A is subtracted from B, the
result is (-4 i + 7 j) m. Find the magnitude of B.

A) 4 m.
B) 8§ m.
C) 2m.
D) 1 m.
E) 9 m.

A+ R = él.+lj m—— G
~-A+ B poc —-‘1(‘+1}~J. —2 @

@ +Q , .
— 2 - 2( +8)

B -~ [ +4)J

—_—
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6. Three vectors 4 " B, and C are such that: C=A+B, B= 5i nd C = 5]’ Find the
angle between A and B.
A) 135°
B) 120°
C) 270°
D) 150°
E) 45°

Cosg e A6 . (si+5J)(s0)
[.[g]
/ V Se Vs

7. A man walks 4.65 km West, then 12.7 km in the direction 30° West of North and
finally 11.0 km due East. The man is now at
A) 11.0 km due North
B) 12.7 km due West
C) 4.65 km due South
D) 15.6 km in the direction 45° West of North
E) back to where he started

‘L ('V\q ,

A + 68 = e— (nittal




8. Ifvector A has the magnitude of 3.0 m and makes an angle 30° with the +x-axis,
then the vector B =-24 is:
A) B=-52i-3.0j(m)
B) B=52{+3.0j(m)
C) B=-52i+3.0j(m)
D) B=5.2i-3.0j(m)
E) B=-3.0i-52;/(m)

.’ £ L3 [
A =z 3Cos 3! + 35w 3
. 2.59/ + 1.5J
b . \
s -4 = - 5.1961 - 3 J

9. A ball is thrown with a velocity ¥, =3.0{ +5.0] (m/s) from the ground. Its velocity
just before it strikes the ground is:
A) §=3.0{ -5.0/ (m/s)

B) ¥=3.0i +5.0] (m/s)
C) ¥=3.0i (mss)

D) $=5.07 (m/s)

E) =50/ (ms)

R~ \Jo [
5)
=2 ('7
PN
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Phys101 First Major Code: 14
s 3 T Sy e Fage: |

Gl.

If A =(2.0i =3.0/)m and B = (1.0{ ~2.0/)m , then 4 -28 =

A (L0j)m

—B) (1.0j)m
C) (-4.0{ +7.0/)m
D; (40{+107)m
E) (40{ -70j)m

/:’)..z~é = (z}/3J>~2(/'~2j)
e (2-2)1 ,‘_(_3—\-3))
- (j)"’\
#Aans (8)
Q7. . A o

Two vectors 4 and B have magnitudes of 10 m and 15 m respectively. The angle between
them is 65°. The component (projection) of B °long‘:§~ is: 673

A) 0 .
~B) 6.3m
C) 7.5m
D) 91m
E) 42m

1A

~15Cesbs = 6.3 M

FYINeY Y Ans (B
Calculus
Physics
0502010680

PfGJ'A‘g = AL U5 (15) Cos 45°
Jo~




Qis.

A vector in the Xy plane has a magnitude of 25 m and an x component of +12 m and a
positive y component. The angle it makes with the positive y axis is:

A)  6I° i
B)  241° %
) 64°
_-b) 2%
E) 26°
9
‘2 - 295 COS 6
25
Cos 6 = ,__‘__2__ %
b @6 > X
I2
>~ oHd
2 & oél' X- Compp ek

Q7.
A and B are two perpendicular vectors: 4 =3.0/ and B =2.0 j . The magnitude of

A-2B is:

A) 5.0.
B) 1.0.




o

Q8.
The angle between 4 =3.00/ +4.00; and the negative y-axis is:

A) 143°
B) 61.0°
C) 29.0°
D) 209°
E) 241°

A A f
Cos & = (301 + Yed)-C=J )

e

V G2 x5 =

—

5

W

- @ = (43,036

. Qo.
Three vectors are given as: 4 =—3.0i,58 =-5.0k and C =2.0/ . The value of Z-(E xé) is:

A) -30
B) 0

C) 30k
D) -30;
E) 10

= ("'3 a)l '<-'Q<_’))
A ——
- Q‘ S 0) | [6 | gaf.“-‘-.’@
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| - - 2y ° 3 2 - dt
le is givenby r=@4t-t) 1 +1 j, where r 1s 1n meters an

The posmon of a partic ' e
particle in the time interval

in seconds. Find the average acceleration (in m/s?) of the

betweent=2sandt=4s. (‘['t o ),,f_ f )

!

A) =2 [+18 | - (y- 'L'é)" +3If J |
A s = (Y
B} A 1= v e (- g +3(HL):\15
3:?112} t’? . (M g)(—kBUK)J
E) -10 /-6 \jf-zl_»;.‘—\ - ~4 0 f\-‘-(%_x‘
— al = Ny-vr __q\'—\—(”lg”z)i
=3 H B =T - i

- —-’L;"\"(%J

A particle’s position vector is initially 7 =10.0/-12.0 j+4. Ok, and 10 s later it is

F=—4.07+16.0 /v4 Ok all in meters. In unit vector notation, what 1s its v, during

a\g
thel0 s? \"“‘a Y Vg -

Ay —147+287208k

B) +147+287-08k ,
) ~ a iQ

€y —1 4528708k « : , .
. . - S %) — R B 2.8

D) —147+28/+08k Wil > m AT

. . . -0.8 kK
E) +147-287+08k le

A}

The position function (x) of a particle movmg along an x axis is x = 1.0 + 8.0r — 2.0¢,
with x in meters and the time (f) in seconds. Where does the particle stop

momentarily?
X = \+z16~24:
A)Y90 m

BT Ne dxs st
E))f’(f.oﬁ Thae par Ncle SAof W\dm@u’d&\@\fj
SRV =
e = %~ &
Calculus - B . soc.

L, =

Physics = X | + \ . sq) 100 9
0502010680 | t =




10. A ball is kicked from the ground with an initial speed of 20 m/s at an angle of 45°. A
player 60 m away starts running to catch the ball at that instant (see Fig 2). What
must be his average speed (v) if he has to catch the ball just before it hits the ground?

A) 6.6 m/s
B) 10 m/s
C) 20 m/s
D) 2.0 m/s
E) 15 m/s

T fodal & 2 No Suys

3

- (2 )(2e) Samns’
A.93

- 2-89 S
R = (Vo cosus) €
< L‘o. a £ M
The Jl‘S"“U\(e whee b +he P(«yer- rohg = zfo-t-{o.&%
= \9. 12q p— _ \\
N 2 MR g g wmp s

e /70

I ] . ,]1}1 o . . . . . o
€ position of a particle as a function of time is givenby 7 =3.0¢7 +2.0¢*] . Find

the angle between the velocity and acceleration of the particle att=5.0 s.

A) 8.5°

B) 0°

C) 90° 2 &l
o P eI
E) 78°

) 78 Calculus

Physics
0502010680
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A (Breats) (4 )

va st - g

12. Car A is moving towards East with speed 15.0 m/s and car B is moving towards

West with speed 25.0 m/s, both relative to the ground. Find the velocity of car B
relative to car A.

A) 40.0 m/s towards West
B) 5.00 m/s towards West
C) 5.00 m/s towards North
D) 40.0 m/s towards East
E) 40.0 m./s towards South

Voo - wa- v, 25l s
= (-26-15)( va Va
= = Mo

mean Ha m/c Towerds wWest



Q9.

A buy wishes to swim
the river is flowing at

Q!

A stene s tied to a 0.50 m strin

60°
70°
30°
20°
45°

3.

Its acceleration at the bottom of the circle is:

A)
B)
. -C)

]

E)

9.8m/s’, down
32 m/s%, up

. 8.0m/s%, down
8.0 m/'sl, up
9.8 m/s’, up

o= N®
Y—.
T
= LYy
0.5 o.5

across a river from A to B, He can swim at 1.0 m/s in stil! water and
0.50 m/s (Fig 3). At what angle 6 should Le be heacing?

g ;

Y Ans (B

g aud rotated at a constant speed of 2.0 m/s in a vertical circle.

I

-

Calculus
Physics
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Qls.

An arrow is shot horizontally from a point

P toward X as shown in Fig 2. It hits at a point ¥,

£ = 0.20 s later. If the speed of the arrow at P is vo= 11 m/s, the distance PXis:

A) 1.8 m
B) 0.5m
)] 1.0m
D) 0lm
%)  22m B Y
Y= —*-—-)':’\"< |
BN
. Figure2
D X = Ne CoS@o‘(L
= (MY Cos 0)(e-2)
= 2.2 WM Y ns @
Q20.
A train traveling north at 20 m/s turns and then travels south at 20 m/s. The change in its
velocity is:
A) 0 m/s
B) 20 m/s north
C) 20 m/s south
D) 40 m/s north
#E) 40 m/s south
AN 2 N- Vo
2o N/S
" 20 M/
: - 2 4 z fe) VO
o
= =Moo M/S



A particle rotates clockwise with a constant speed in a horizontal circle whose center
1s at the origin. It completes one revolution in 2.0 s. At t = 0.0, the particle 1s at (0.0,
1.5) m. What is the magnitude of the average acceleration of the particle in the
interval between t = 3.0 and t = 8.0 seconds?

2Tr
A) 1.9 m/s® s
B) 4.7 m/s’
0o £z &, g....
D) 1.0 m/s v > =
2 = AT
E) 0.60 m/s T
tﬁl/y/.}’-/f""r

—

E’)Jzi e S 0 D) () e i i Jid o Lo
ey o(.;)”“'“"d:jlf ~

i
any |~ Ng - V3 - (2T 2
& -3 T I
3= 2
— 5
— L T
gl [ LY _ o, W (15 8% ~ | T
___.'_—— > = ¢ s 'q f

2

A ball is thrown straight upward and returns to the thrower’s hand (at the same initial
level) after 3.00 s. A second ball thrown from the same height at an angle of 37.0°
with the horizontal reaches the same maximum height as the first ball. With what
speed was the second ball thrown? —

A) 244 m/s 2.
B) 14.7 m/s e NIt p o)

R - (A)j S s gt S i) 5B 5
D) 493 m/s

E) 352 m/s '3{

\/Oc. l-Sr Cf:%)
= L
S\;«S}‘ (4 ,-Lij "1/._('

A boat 1s to tyavel from point A to point B directly across a river. The water in the
river flows with a velocity of 1.20 m/s toward the west, as shown in Figure 3. If the
;Iézchi) of the boat in still water is 1.85 m/s, at what angle from the north must fhe boat
A) 40.4° east of north Hewre 3
) 30.2° west of north
C) 10.5° east of north
)

UISN—— -

N
E 1.20 m/s W(—{-——)E

D) 90.0° west of north river
E) 55.0° west of north
V=120 m/s
. )
Suwme -~ .1
_—
[y 1.85 m/s



Figure. 3 shows t_hree paths for a soccer ball kicked from ground level. Rank the paths
according to the time of flight, greatest first. Ignore the effects of air.

. ¥
A) Alltie “ t -
B) Path I, Path 2, Path 3 IRurE S
C) Path 3, Path 2, Path 1 )
D) Path 2, Path 1, Path 3
E) Path 2, Path 3, Path |
Flis 2L, 2 o
P a__ A i\,,/)’l 1

>
—>

Figure 4 shows three situations in which identical projectiles are launched (at the
same level) at identical initial speeds and angles. The projectiles do not land on the
same surface, however. Rank the situations according to the final speeds of the
projectiles just before they land, greatest first.

Figure 4
Ayabic /——
B) a;c; b —[\\ .
C) b;a;c S '
D) b;c;a {a) {# (0

E) cia;b LTS A S ;o -
Uy Lo Meears 7o St 7 L2 (s 1
P ~

\/jq7\/jb7\/3<@_)i,d A T Ny~

A student throws a red ball from the balcony of a tall building with an initial
horizontal speed of 10 m/s. At the same time, a second student drops a blue ball from
the same balcony. Neglecting air resistance, which statement is true?

A) The two balls reach the ground at the same instant. £——
B) The blue ball reaches the ground first.

C) The red ball reaches the ground first.

D) Both balls hit the ground with the same speed.

E) The blue ball hits the ground with larger speed.



Which one of the curves shown in Figure 2 best represents the vertical component of

the yelocity vy versus time t for a projectile fired at an angle of 45° above the
horizontal?

Figure 2
A) AE " Yy F
B) AB - ] B
C) OC
D) DE c
E) AF O l
\ g 7 .

_ STV P
A £ = Us

— 4 o~ 2 { iz

A basketball player would like to throw a ball at an angle of 6, =60 above the

horizontal such that the ball just goes through the center of the rim of the basket that
is h, = 3.0 m high from the floor and it is at a horizontal distance of d; = 5.0 m from
the player’s hand (see Figure 3). At the instant the ball Jeaves the player’s hand, his
hand is h; = 2.0 m above the floor. Find the magnitude of the initial velocity of the
ball.

Figure 3

A) 8.0m/s
B) 5.0 m/s
C) 98 m/s
D) 32 m/s
E) 7.0 m/s

,’——“7(53\/Xt
5:\/@5@2‘

7 - Lo
N

; Jva
-\7 />s3.:_ \Jo'j—é "J—ZS

e

3
(3»1); \19‘;"‘{“‘6"};36
o Wl CL R .
| YY) (R = V2 NOS) L () () (g=telboy

ol = 5(5 — Seos §y3~1) -~ Soo
( Calculus 2o =2 /=

- Physics LNz Biosl (e e 2

0502010680




Q10.

The position of a particle is given as 7 = (4.0t —tz) i +1° j where 7 is in meters and ¢ is in

seconds. The particle’s acceleration at = 0 s is:

A) (~2.ol’)m/s2
B) (~2.0i‘+6.oj) m/s’
C) (2.0i"+3.oj)m/52
D) (6.0f) mls?

E) zero

— o A
Vv = Q‘l’(*fz)i'ffBj ’.‘
s (Y-rt) +3t )

.—a
\Y

A X
o C2Y] +6t)
ad

N

2 (=20i)m [

Ql1.

A projectile is fired horizontally at a speed of 15 m/s from the top of a tower. It lands on the
ground at a horizontal distance of 45 . The height of the tower is:

B) 98 m T aea

D) 220 Calculus

o ~ Physics
22Xz Nog T 0502010680
Ns . /s ¢
t EEIAY



Q12.

If the moon makes a complete circle around the earth in 29 days (= 2.5 x 10° 5) and the
distance between the center of earth and the center of the moon is 3.8 x108 m, then the
magnitude of centripetal acceleration on the moon is:

A) 2.4x 107 m/s?
B) 9.8 m/s?
C) 1.6 m/s?
D) 1.5 x 10? m/s?
E) 6.1 x 10™ n/s?

2 R
r al's
R
- 4w r

£

~ Y Tw2(3.8%(8)
— (25 x106)

= 24 ko7 M [g?

QI3.

Two boats 4 and B leave seaport at the same time. Boat 4 travels at a speed of 10.0 /s in the
+x direction and boat B heads at an angle of 60.0° with the x-axis at a speed of 10.0 m/s. The
velocity of A4 relative to B is

223i =127 f

v ! _ Gos 8a)i +(lo stnéo))
VAo = leimss  ,NB = (I"/\ A <

o

-

= \ae = Va -Vg &

z (loh—;)7+m0“8"“)) @

n = o 70



Q10. -

The airport terminal in Dammam has a 100 m “moving sidewalk” that moves ata
constant speed of 1.00 m/s. A boy boards the moving sidewalk and walks on it with a
speed of 2.00 m/s to make a round trip. How long does it take this boy to make the round

trip on the moving sidewalk?

A) 1335
B) 331s
cgzoos \/b?/?‘
D) 419s 0 50%
E) 255s Ng ——
c\® > E\ — b
\/e/od‘/‘j a}‘ S!'E/QL—JO(K '\/5 — [ “'\/_S'
s ~“ dé""j Vb = tZMlS
X = N aiot T 7)o L] <f""'p~9“;“
Thsdd Wi E cwdl s\
)QG - (\.\_1) ’tl C,\.D,J' JLv |
=7 7, = o= 33 S
3
\60 - sz__\) tz 73.94)\ JL‘/I
£, = loa
Tedal fime = Al 4
e YalTY
= 324 /oo
Calculus
Physics
. (33 S -
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QIl.

Fig. 2 shows a circular path taken by a particle. If the instantaneous velocity of the
particle is v = - (4.0 m/s) i + (4.0 m/s) j, through which quadrant is the particle moving at
that instant if it is traveling counterclockwise?

y-axis

<> B
»A) First quadrant
B) Third quadrant.
C) Second quadrant

D) Fourth quadrant
E) None of the quadrants
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Q12.
A particle leaves the origin with an initial velocity v = (3.00 i+ 4.00 j) m/s and has a
constant acceleration a = (-1.00 i - 0.400 j) m/s>. What is its position vector when it
reaches its maximum X coordinate?

2 Yar¥)
A) (450 +10.2 j)m | =
B) (4.50 i) m |
C) (102j)m - Calculus
D) (450 - 102 ) m -
E) (10.2i+4.50 ) m PhYSICS
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Q14.

A meter stick is rotating about one end and completes 500 revolutions every minute. Find
the speed and acceleration of its tip (the other end).

A) 52.4m/s; 2.74 x 10° m/s®
B) 25.4m/s; 27.4 . 10' m/s?
C) 524 m/s; 15.5 x 10° m/s®
D) 10.0 m/s; 7.34 x 10°> m/s?
E) 1.50 m/s; 5.50 x 10° m/s?
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i # 1 k.
A plane, diving with constant speed at an angle of 37.0 degrees with the vertical, releases
a package at a height of 950 m. The package hits the ground 6.00 s after release. Find the
speed of the plane.
A) 161 m/s
B) 200 m/s
C) 103 m/s
D) 302 m/s
E) 98.0 m/s
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QIl.

A particle is moving in the xy-plane with a constant acceleration 3= — 1.0} — 0.503 (m/s?).

It leaves the origin with an initial velocity 3.0 i (m/s). What is the velocity in m/s of the
particle when it reaches its maximum x coordinate?

A) —1.5]
B) zero
C) +1.5]
D) -1.5i
E) +1.51
At MqX(‘mUM /\"Cac\fo[c”\q\’{*e
Vx = o
0= 21 + -1\
t - 3 S
p— \/a % ’\/°J + Ay e
< 0 + .-0-5'(3).J
= -5y
QlI2.

A car is moving north at 20 km/h. It makes a gradual 180" turn (U-turn) at the same speed,
changing its direction of travel from north to south in 20 s. The average acceleration of the

car for this turn is:

| Qe
A) 2.0 km/h-s, toward the south | |
B) 1.0 km/h-s, toward the south CG‘CU'US 1
C) 1.0 km/h-s, toward the north 2
D) 2.0 km/h's, toward the north PhyS‘CS

E) zero
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Q14.

In figure 5, a particle P is in uniform circular motion, centered at the origin of an xy
coordinate system. At what point shown in the figure is the magnitude of the particle’s
vertical acceleration a, maximum?

A) A
B) B
C) C
D) D
E) E
y
A
Figure §
At Po-wa\’ A —=
O{x = O
y [ Ma Kimum
Q13.

A boat is traveling at 14 km/h in still water (water is not flowing). A man runs directly across
the boat, from one side to the other (perpendicular to the direction of motion of the boat), at 6
km/h relative to the boat. The speed of the man relative to the ground is:

A) 15 km/h
B) 13 km/h
C) 14 km/h
D) 8.0 km/h
E) 20 km/h
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Q1.

A straight river has a steady speed of 0.5 m/s. A boy swims upstream a distance of 500 m
and swims back to the starting point. If the boy can swim at a speed of 1.5 m/s in still
water, calculate the total time taken for his round trip?

A) 750 s
B) 667s
C) 500s
D) 1000 s
E) 2000 s

X = vt —0

Upstreaw - Jp = L5 m/s
560 - Cl-;—-mf)é,

f/ 2z Sec S
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Q1o0. |

A particle is moving in the horizontal xy-plane with a constant acceleration. If it starts
from the origin with an initial velocity vi, =4/ +4; m/s, and 2 seconds later reaches the

position 4 i+ Sf m, find its velocity at time 1 = 2 s.

A) 17 mis m—&,’;@] e
B) 8i+9; m/s o 2

O 9iA+8f m/s CE'CU'US
D) 4i+6; m/s

B) 3742} mis Physics
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Q3. '
A ball is dropped (free fall) from a certain height. The ball hits the ground with speed v
and rebounds vertically upward with the same speed v. What is the change in velocity of

the ball during impact with the ground ( f is a unit vector along the positive y-axis)?
Neglect air resistance.

A) +2v

B) —2v f

C) +v j

D) v j

E) 0
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QI2.

A particle moves horizontally in uniform circular motion in a horizontal xy plane. At one
instant it moves through the point P at coordinates (4 m, 4 m) with a velocity of —6i m/s

and an acceleration of 12 f m/s? where i and f are unit vectors along x and y axes,
respectively (Figure 3). Find the x and y coordinates of the center of the circular path.

yim)
L P eI
W Ca
-------- HP (4m,4m) Ph'CLf'uS
’ | SiC
: | ysics
| ' 0502010680
x im)

A) (4m, 7 m)

B) (4 m, 6 m)

C) (7m,7m)

D) (6 m, 4 m)

4E) (0 m, 0 m)

A < \J_i
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|2 = f_?:
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Y= 3 M G
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Q13.
While flying horizontally at a constant velocity a plane drops a package through a trap
door in its floor. The plane continues at the same velocity. At the instant the package

strikes the ground, neglecting air friction, the plane will be (Choose the CORRECT
answer):

A) Directly over the package.
B) Far behind the package.
C) In front of the package.
D) Just behind the package.
E) Atarelative position which depends on the plane’s speed.

aCCcfo(-l/'Vlg‘ Lo The Constaut ano

Aor’t‘zw\‘f"qg\ Vf/&&.+] P So e Aackqjg

C7a,c'n5 the Same Velo ity as the

F[OL’\Q '44\/)( (s GConstan®™ Rey botl ;7

Q11.

At 1=0, a particle is moving in the x-y plane with a velocity of

- (S.Oj)m/s and a constant
acceleration of (2.0 i+ 3.()}')

m/s”. Find the velocity of the particle at 1 = 5.0 s.
A) (107 +20 ) mss
B) (107 +5.07)m/s

O (5.07+10})mss

D) (207 +12])mis

E) (157+15)m/s
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Q13. -

A ball is thrown from the top of a cliff as shown in Figure 2. The ball lands 10.0 seconds
later in water 300 m from the base of the cliff. The height of the cliff is 90.0 m. Neglect
the air resistance and find the initial speed v, of the ball.

Fig#
A) 50.0 m/s
B) 40.6 m/s
o | et
E) 30.4 m/s ! CalCU'us
- Physics
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