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Physics 12

[

Vector Kinematics Quiz # l Name:

e ————e—

Which one of the following statements best describes vectors? (TUBJE "IO)

onw>

All vectors have direction only.

All vectors have magnitude only.

All vectors have both magnitude and directon.
All vectors are directed towards the earth's cente.

2 « 1. Which of the following is a vector quantity? (.W N ‘h;)

Dhwy

work

speed
acceleration
kinetic energy

Which one of the following is a vector quantity?

ONwp

(>AN. \94)

time

speed
energy
displacement

Which one of the following contains two vector quantities?

oow»>

Mass, velocity
Time, momentum
Force, acceleration
Speed, displacement

5. 1. Which one of the following is_not a vector quantity?

1
Work = (JunE '91)
Impulse.

Velocity.
Displacement.

onw>
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Physics 12 V' tor Kinematics Qu # 7. Name:
A rock is falling from a building. While the rock is falling, which one of the following remains
constant? (e '93) '

A. speed

B. velocity
C. momentum
D. acceleration

', An airplane heads due west with an airspeed of 78 mys. The wind is blowing due north at 25 m/s.
What is the speed of the airplane reladve to the ground? (.5. AN- /43) .

A. 53m/s
. B. 78 m/s
C. 82 m/s
D. 103 m/s

3. A car is travelling at a constant speed of 26.0 m/s down a slope which is 12.0° to the horizontal.
What is the vertical component of the car’s velocity? (AN $)

5.41 m/s
9.80 m/s
254 m/s
26.0 m/s

vowy

4. An object was initially moving east at 13.0 m/s. One second later it was moving north at 28.0 m/s.

In what direction was the average acceleration? ( ‘I AN ‘41
A. 65 NofW
B. 65" Sof W
C. 65" NofE
N 65 SofE
1
10
g
- 8
/
Distance (m) & /

0 S 10 15 20 25
Time (s)

5 3. The above graph shows the distance travelled by an object plotted against time. What is the object’s

average speed during the timeinterval t=10s to t=20s? (_TA'N "?D)
A. 040 nvs
B. 0.60m/s
C. 0.80ms
D 1.7 m/s
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Physics 12 ' Vector Kinematics Quiz # 3

Name:
- _
I 2. Ininal velocity vector U;} and final velocity vector WV arc shown below.
* (54 95)
—_——-
Vo v

Which of the following represents the change in velocity aV ?

A B.
ﬁv — '
/ av
c. D.
_v- —
\ g

Z . 2. The diagram below shows two force vectors £ and 7, acting on an object at point P. (D’UNE'QZ)
\-‘\
A
N ' >
E | |R
IN

What is the magnitude of the resultant force?
A, 30N
B. 50N

C. 70N
D. 143N

3 3. A vehicle travelling north at 9.0 m/s changes i i s i of the followi
* best represents its ¢ ange in velocil;?c es s velocity 1o 12 mis B:N“Em;hﬂtiu of the folloving

' A. \S B. o

- = 7
?5- ' 7

I % S"”s s
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8. Three forces act at point P as shown in the following diagram.

8‘2 N F
P -
6.3N

37NY
What is the magnitude of a single force required to achieve static equilibrium?
A 72N (TAN'Y)
B. 77N
C. 10N
D. 13N

Use the following diagram to answer question 8,

\)(a'-;_

5.8. The above diagram shows two forces ?1 and?; acting on an object at point P. What is the.direction of
a third force that would produce a condition of static equilibrium? l-IWE 90 ] ¢

A T4°NofE
B  74°Sof E

C. T74°Nof W
D. 74°Sof W
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Physac;. 12_ _e_i_:_tc_:nl__l_(gu_emag_ics Quiz #q'_ Name:

,. 2. As shown in the diagram below, the river flows east at 4.2 m/s. A boat departs at 8.4 m/s reladv: to

the water from posidolzi(..z ms (m g3 )
_’-—L—!} river bank =
N\ .

s 9"”@:’[8‘::_?; @;goo

x Tiver bank

In what direction should the boat head o reach position Y directly across the river?

A_ 27" WofN (June 193)
@ 30° Wof N

T 60" Wof N :

D. 63 WofN
° ) 212

—_—

W+E 718 __M__).
s Boat \/.\C \/‘fz: gZL'f'—ZG-L

X  Shore

p . .

z . 2. Asshown in the above diagram, a river is flowing east ar 3.2 m/s. A boat departs from point X
heading due north at a speed of 7.8 mys relative o the water. What is the boat's speed relative to
point X?

A. 46 m/s

7.1 m/s
8.4 m/s M
D, 11Qms : .

3. 31, As shown in the diagram below, the river flows eastward at 3.3 mfs. A bqar can_[raTeI. at 4.8 m}:{

relative to still water. (TUNE q) ')

N

s ; 3
L Jivar bank

/ tunb= 22
8146 ) .. 48

M/J ! nver current 3.3 m/s

x’/ river bank

If the boat depants from position X heading due north, in what direction will this boat ravel relative to
position X? ijﬂé “h)

A. due north

(B)35" EofN

C. 43 Eof N -

D. 47" Eof N
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4. 4. A boat departs from point P heading towards p
relative to the water is 2.50 m/s. The river is flowing sou

touches the east bank at point Q.
Vel ) wu/;

e P
{ l Q-w/_g
WEST

(_:Sj )C > BANK
6
{ ‘nsm

If Q is 115 m downstream from point X,

AR NUN NSNS AN NRANNENY

A. ;ggm
Am \Y)
@ 205x 10 m & ZOSW\
D0 235x10°m .

north. .

5_ 3. Asshownin :he d1agra.rn below, ariver ﬂows east. A boat departs from position X
north at 6.3 m/s relative to the water. The resulting di

NORTH

(river)

(3An'a2)

<t V=

140 m/s [ BANK

SOUTH

how wide is the river?

oint X as shown in the diagram below. Its speed
th at 1.40 m/s so that the boat acally

£
-+

-

heading due
tion of the boat's motion is 25 east of
River :
RIWER CURRENT.

What is the speed of the current relative o the river bank?

Kinematics 2019 Page 6

tan (25°) =

Rl_\.riﬁ'a;m;
(3AN ‘1)

Ve
63

Vo= 20w



Physics 12 Vector Kinematics Quiz # 5 Name:

« 1. Which one of the following.is correct for a projectile’s motion, assuming no air friction?

(TAN '92.)
HORIZONTAL SPEED | VERTICAL ACCELERATION
@ constant constant &~ a[WW)n\ - q.%
i constant changing T '

changing constant

C.
D. changing changing

2_ o 2. The diagram below shows the path of a projectile over level ground.

S S S S S S

GROUND ace 6[
Which one of the above arrows best represents the direction of the bn the projectile
at point P? L'JA'N.‘?I)

. A_ Zero (no arrow).
Verdcal (arrow Y).
. Horizontal (arrow X).
D. Tangent to the curye (arrow Z).

#. A projectile is fired with an initial velocity of 120 m/s at an angle of 30° above the horizontal. If air
resistance is negligiole, how much time elapses before the projectile strikes the ground at the same
elevation from which it was fircd?

\Viy=6ol INE 190)
A 6ls o 4. o \e= i +a

@ }i : \’Lé()o :“ \/?, =120 5n30 = 60% \g):;_q‘bgo —bo =60 ¢ (-99)+€
4. 21s Pl =2 £ =12.25ec

A rock is throwm horizontally with an initial speed of 4 mys from a cliff 32'm above a lake. If ais
nZingible. what is the velocity of the rock at the moment of its impact with the water

"™ resistance is Vo atthe e b o
A, 454,23 from the horizonal V3@ \k=Vi+2ad W0) Va2
| o D) G 1c e ool d=-2m g cqn(n) Gy Ve s
)y 5. i nzon a=—q.@ )' V‘f !25 e:+an—l %%)

e 1 o .

ey B. 48 m/s, 59 he horizontal -

A/ V(-y"? Vf/ = = 25m/; N Q:-34°
iz. An aircraft heading due north at 48 m/s encounters a wind blowing towards the east at 27 m/s. What

is the airchaft's reultant direction of Tavel? (SUNE '10)
. 34°Eo af 17
¢ seeorn Mo 6=tun (4
D. 61°Eof N 29°
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Physics 12 Vector Kinematics Quiz # 6 Name:

l. 3. A projectile is launched with a velocity of 23 m/s at 57° above the horizontal. What is -

maximunrReight reached by the projectile? JUNE 93 ) '
L

?901':1 Xbr=23 5in97°= H;»y, \/fl-c \A1+2ad
g. 22 %7;‘"'5(’)2 Ve =@ € max ony Ul @ =193+ 2(498) d

° “ Az _q'e

Z_ 3. A projectile is launched over level ground with a speed of 240 m/s at 35° to the horizontal. If
friction is negligible, what is the height of the projectile 17 s after launch? :

@ 9.2x10° m @D (A 195) o=kt t %0%7'

B. 1.9x10° m \/; ;240 IS'm\ 35°= '38»1/5 f .
C. 2.7x10°m -t7-= [ Tsec d=138317) + > (98) (47)
D. 55x10°m

457 =-q8 o= 924 m
s | d=?

3 « 5. A projectile i:e)f',red with an initial velocity of 80 mys at an angle of 37" above the ho_rizonul. Ifair
resistance is négligible, how much time elapses before the projectile reaches its maximum height?

49's: @ V‘f" Vi + a-e (sune '92)

 Wigem . B iCm
s = [N

%2;;/5‘ t:? += 4.9 cec
{0=-94%

=3

COowE)

A 0.15 kg ball rolls off a bench at 2.4 m/s as shown in the diagram below. What is the-vertical
omponent of the ball’s momentum when it strikes the floor 0.85 m below?

0.71 kg-m/s
1.2 kg-m/s

S A rocket accelerates at 15 m/s® from rest for 21 mon a frictionless horizontal surface. The rocket
. stops firing at the cliff and falls freely from a height of 45 m.
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a=15 L/

“n etz ||y~ ALk sat

Ve =\/x ? xz: 2(15)(21 dy =-45m -45 = (’qs) -tz
d=2Im v / kil B K I @

Vx = 25. 1wz £22 (£ =3 sec, ‘ |
y ol
K V"";ﬁ 25w = %“ |dk = 75w,
e R— >

If air resistance is not significant, what is the distance R when the rocket hits the water?
(7 marks)

6 A ball rravelling horizontall ,i:t 40 rnfs rolls off a 30.0 m cliff. What will be its velocity (magnitude
. and direction) as it reaches (7 marks)

- "&,
\/17=¢ dy= -30 F
A=-98 Vi =

/j
I
/
/
/

N Ve =4 ks Mbm

Vo twb=EE 0 =31 belew
“ Z'L havlzov-‘bﬂ.

Ve Vi %+ 2ad dly=-3
Ve ¢ + 2(-9%)(30)
V'f =-24.2 m/;

o
o
3

BRI IITIIIIIIIIIIIIIIIIINS
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Physics 12 Vector Kinematics Quiz # 7 Name:,

—_——

l. A 1.50 kg projectile is launched at 18.0 m/s from level ground. The launch angle 15 26.0°

ed above
the honzontal. (Assume negligible friction.)

i
3)  What is the maximum height reached by this projectile? (8 marks)
b)  How fast will the projectile be travelling when 1t is at its maximum height? (2 marks)

2. A 6.0 kg block is held at rest on a horizontal, frictionless air table. Two forces ar puliing on this
block in the directions shown in the diagram below.

Table Viewed from Above

45N

1
[}
[]
]
1
]
L[]
T
]
[}
]
]

6.0kg

What will be the magnitude of the acceleration on the 6.0 kg block at the moment it is rel:;sed? s
- (7 marks)

* 3 A rocket accelerates at 25 mvs? from rest on a frictionless inclined surface. The rocket stops {lnng
" atthe instant it leaves the incline.

32° i »

T0m
e R > _
If air resistance is negligible, what is the distance R to the point of impact? (12 marks)
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