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EoT1 Grade 11 Advanced M101A- Physics revision - 2024-2025
Al Zayediyyah School for Girls

%, Represent a point in one, two and three dimensional space in terms of its STUDENT TEXTBOOK 18
Cartesian coordinates.

1 %, Represent a vector in terms of its components in Cartesian coordinates- in FIGURE 1.15 18

two, and three-dimensional space. FIGURE 1.25 22

Any point in space can be represented using 3 dimensional cartesian coordinate system.
e  The point in space can be represented by ordered pair
z P=P x,v,2)

Unit vector representation as P=x%+ yy+zz

O

P(x,y.z)
[ ]

Z- coordinatth

yd

C P

X - coordinate

/ Y - coordinate

X

B

e A vector drawn from the origin of coordinate system 1s called a

position vector.

Practice questions:

1. Represent the given point P in terms of cartesian coordinates.

N A 1X+2y+32
LS B. 2X¥+4y+3.52
ey :W C. 2.5%+3.8y+3.22
R D. 4%+ 2.59+3.22
4 i: :__ :/;'. '~
&4 | P=(P,.P,P)
44

FIGURE 1.15 Representationofa

point P in a three-dimensional space in
terms of its Cartesian coordinates.

2. 'Which of the following is the unit vector representation of A and B.

e A, AB25),BA5,4,9
5y B. A(,2)5),B(, 4,3
4 C. A@BS5),BA.5 4,9
3-‘|~ D. AGB25),B4 29
N
\

=

FIGURE 1.25 Calculating the angle

Tr. Ms. Sandhya

11 Advanced Physics

Al Zayediyyah School for girls

Page 1



s >) EFQM | 83 ttamier

GLOBAL EDUCATION AWARD 2024

i

AL ZAIDYA

* %k
2 Find the length and direction of a two-dimensional vector from its Cartesian STUDENT TEXTBOOK 21
components. Q.[1.99/1.100/1.102/1.104] 30

Y

Practice Questions:

If the components of the vector @ are a,, a, then

D C length of |a| = /a,zc + a?
A bl /

C_l'y </ . M — . -1 ay
<0 directionof d,0 = tan )

X

1. Which of the following represents length and direction of vector A(30 1m, -50 m) from positive X-axis.

58.831m, 0 = —59°
58.31m, 0 = 121°
40m,0 = —59°
80m, 0 = —59°

SN

2. What angle does A = (Ax,Ay) = (30.0 m,-50.0 m) make with the negative y-axis?

a. 31°

b. 59°

c. -31°

d. -59°

3. What does the vector B(30,50) makes with X-axis?

a. 31°
b. 59°
c. =3I
d. -59°

4. Find the magnitude and direction of 34 -B, where 4 = (23.0,59.0), B (90.0,150.0).

a. =21,27°

b. 27,-21"

c. 34.2,-52.1°
d. 34.2,37.9

Find the magnitude and direction of C=A-B, where: A=(35.0, 42.0), B=(80.0,-60.0)

A) Magnitude: 85.7, Direction: 25.6° above the positive x-axis
B) Magnitude: 75.4, Direction: 40.2° above the positive x-axis
C) Magnitude: 111.5, Direction: 66.2° above the negative x-axis
D) Magnitude: 95.2, Direction: 15.5° below the positive x-axis

Tr. Ms. Sandhya 11 Advanced Physics
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6. Given a vector v=(x,y), where x and y are its Cartesian components, how do you find the length |v'| and the
direction 0 of the vector?

a. The length is /x2 + y2 and direction 6 is given by tan™! —%

N
b. The length is /x2 — y2 and direction 6 is given by tan™! —
xZ+y
. 2 2 . . . . -1 X
The length 1s \/x% + y% and direction 0 is given by tan -
. 2 _ 2 . . . . -1 X
d. The length 1s \/x* — y# and direction 6 is given by tan .
STUDENT TEXTBOOK 21,23

3 Find the angle between two position vectors in the cartesian coordinates.

EXAMPLE 1.5 7 Q.1.80/Q1.103 22 / 29/30

The angle between two vectors,aand b

is given by ——
a
- a*b=a,b, +a,b,
a-b la| =V a,%2+ a,?
cos 0

jallD] b| =Vb,2+b,?

Practice questions:
1. Find the measure of the angle between the two vectors u=9% -jand v=-31+].

a. 167.91°
b. 83.65°
c. 154.2°
d. 75.96°
2. Find the measure of the angle between the two vectors u = (5,2) and v = (-1, -7).
a. 25.34°
b. 120°
c. 60
d. 65
3. Find the measure of the angle between the two vectors u =-51 +j and v=-41 -]
a. 25.34'
b. 120°
c. 60
d. 65
4. Find the measure of the angle between the two vectors u = -jand v=-31.
a. 90’
b. 120°
c. 0
d. 180°

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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5. Find the measure of the angle between the two vectors u = (3, -3) and v = (9,0).

a.

b
C.
d

00

. 45
90°

. 180°

% Multiply a vector with a scalar.
% Add or subtract vectors using Cartesian components.

STUDENT TEXTBOOK

20

Q. [1.76/1.79/1.105/1.106]

29

Vector Addition using components

A=Ai+A,]

A+B

B=B.i+B,]

A+B=(A +B_)i+(A +B )]

Practice questions:

1. Three vectors labelled as P,Q, R are shown as below.

P i .
— / Ri

1. Which of the following is a representation for A in terms of P, Q, R.

A
B
C.
D

A=P+Q
A=-P-R

A=-Q+R
A-Q-P

Multiplying a vector using a scalar

I1. Which of the following is a representation for B in terms of P, Q, R.

B

B

II II Il
MO T

+

Sowp
B EE W
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II1. Which of the following is a representation for D in terms of P, Q, R

A. D-P+Q
B. D-Q+R
. C D-R-P
D D. D-Q-R

D =

2. Three forces are acting on a ring as shown in diagram. Which of the following represents Fx ?

po oo

Fx = 4000 cos (90) + 6 cos (45) + 8000 cos (60)
Fx = 4000 + 6 cos (45) + 8000 cos (105)

Fx = 4+ 6 cos (45) + 8 cos (60)
Fx = 4000 + 6 sin (45) + 8000 sin (105)

3. Find the vector C satisfies the equation 2X — 5y + 32 + C=12%-52

a. C=12%—52
b. C=12% -5y — 52
c. C=10%+5y—82

d. C=10%—5y—22

4. Find the magnitude (in meter ) of € =3A + 9B, if 4 =

a. 34.5m
b. 6.0m
c. -6.0m
d. 30m

X+5

y

-2

V4

and B = —% + 7 — 22.

5. Find the direction of C = —7P + 3Q where P (2,4) and Q( 5,1) from X axis.

a. -87.7°
b. -2.29°
c. 87.7
d. 2.29°

Tr. Ms. Sandhya
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6. Use the components of the vectors from diagram to find the sum A+B +C+D in terms of its
components. Where length of A = 75, B= 60, C= 25, D=90.

v

1 a. 73.01% —3.529
b. 37.12-1959%
c. 375%2-369

d. —408%+1939

% Find the scalar & vector product of unit vectors. STUDENT TEXTBOOK 21-24

% Calculate the scalar & vector product of vectors. MCQ. (1.15/1.186) 27

. A . B means the area of a rectangle formed by length of B with
component of A (A cos 0)) along B.

Dot Product of Vectors

llallliblicoso

gsoo|e|l

C B . /
F—— lalcos6 —— \a\\COSe

\
[I8]]

a.b =lal bl cos®

* In terms of vector components & unit vectors i,j,k are
along the x,y,z axes:

A=A,i+tAj+Ak  B=B,i+Bj+Bk
» Using iei=jej=kek =1, isj=isk =jek = 0 gives
AsB=AB +AB,+AB,
» Dot Product clearly a SCALAR .

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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Vector Product

Thevector product (or cross product) between twovectors A = (A, , Ay, A;)and B=(B,, B,.B.)
is defined as

C=AxB
C,=AB,-AB

4 g (1.32)
Cy :Asz _Asz

C.=A.B, - A/B,.

A=|a||b|sin@=|axb]|

axb
b b
i
6 m =
bxa a
=-axb

The length of the cross product a X b is equal to the area of the parallelogram
determined by a and b.

Practice Questions:

1.15 For the two vectors A = (2,1,0) and B= (0,1,2), what is their scalar

product, AsB?

a) 3 b) 6 c) 2 d) 0 e) 1

1.16 For Ehe Iwo vectors A = (2,1,0) and B = (0,1,2), what is their vector
product, Ax B?

a) (2,-4,2) c) (2,0,2) e) (0,0,0)

b) (1,0,1) d) (3,-2,1)

3. Consider two vectors.

A=4i+6] -2k
B=2+7)-1k

Which of the following represents the scalar product of them?
a. 48 b. 52 c. 50 d. 16

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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4. What is the magnitude of resultant of cross product of two parallel vectors a and b?
a) |al.|b]
b) |a|.|b]| cos(180)
o |al.|b]| sin(180)

) 1

o

5. T'wo vectors are perpendicular to each other: 2138k and 41/-47ak”. What 1s the value of a?
() -
(b) Y
(01
(d) -1
6. If A.B =AxB, the angle between A and B will be-
a. 0
b. 30
c. 45
d. 90
7. What is the area of the parallelogram whose vectors P =2i+3j and Q =i+4j represent?
(a) 5 Units
(b) 10 Units
(c) 15 Units
(d) 20 Units
8. What is the angle formed by the vectors A x B and B x A?
a. 0
b. 90
c. 45
d. 180
9. IfP X Q :B’ then which of the following statement is NOT TRUE?
OCR1P
b.R1Q
cR1(P+Q)
dR1 (PxQ)
What is the value of ‘13 X (,_2" ifﬁ: 3§+3+ 21’%and(§ =2 — 234—4?3?
a. 8\/§
b.3/8
c.4+/3
10, 9-3v4

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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A vector ( A=43— 39+5 2) m , and the vector ( B= Byj')m , with an angle 115.10° between them.

If a vector C = A X B, where the unit vector representation of Cis (E = —30% + 242 )mz, which of the following correctly

11 represents vector B ?

=

d) B=105

% Calculate the speed as the magnitude of instantaneous velocity.

6 % Calculate the average speed & average velocity .

% Given a graph of a particle’s position versus time, determine the
instantaneous velocity for any particular time.

STUDENT TEXTBOOK 36-39
EXAMPLE (2.1, 2.2) 38,39
Q. [2.31/2.32/2.33] 61

Average velocity: Instantaneous velocity:
Ax L _dr
‘F = V=—,
X °
At dt
Average speed: Instantaneous speed:
S 7
V=—-. Y =—— s
At dt

Practice Questions:

Instantaneous Velocity of a Particle

A

\'clocil_v of a
Particle at t

1. During the time interval from 0.0 to 10.0 s, the position vector of a car on a road is given by x(t) = 10 +

—5.0t + 1.2t%. What is the car’s velocity as a function of time?
2.4(m/s’) t - 5 (m/s)

1.2 (m/s) t - 5 (m/s)

2.4 (m/s’)

d. 2.4(m/s) t -5 (m/s)

oo

2. During the time interval from 0.0 to 10.0 s, the position vector of a car on a road is given by x(£) = 10 +

—5.0t + 1.2t%. What is the car’s average velocity?

a. 7m/s
b. 19m/s
c. 8m/s
d. 0m/s
Tr. Ms. Sandhya 11 Advanced Physics
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3. An object moves along a straight path, and its position as a function of time is given by x(t) = 4t? + 2t.
What is the instantaneous velocity at t=2 s?

a. 8m/s
b. 10 m/s
c. 18mis
d. 20m/s
4. A car's position at various times is recorded as shown below. What is the car’s instantaneous velocity at t=1
s?
- A 2 m/s
A B. 3 m/s
C. 4 m/s
D 1 m/s

1 2 3 4 5

. A swimmer completes the first 50 m of a 100-m freestyle race in 38.2 s. What 1s her average speed for the first

leg of the race?

a. 0.76 m/s
b. 1.31 m/s
c. 1.56m/s
d. 2.34m/s

. A swimmer returns back to the starting point of the pool (50 m) in 42.5 s. What 1s her
average speed during the return leg?

a.  0.98 m/s
b. 1.18 m/s
c. 1.25m/s
d. 1.47 m/s

. A swimmer completes the first 50 m of a 100-m freestyle race in 38.2 s and returns back to the starting point of
the pool in 42.5 s. What 1s the swimmer’s average velocity for the entire 100-m lap?

a. Om/s

b. 1.14 m/s
c. 1.64m/s
d. 2.05m/s

A swimmer completes the first 50 m of a 100-m freestyle race in 88.2 s and returns back to the starting point of
the pool in 42.5 s. What 1s the swimmer’s average speed for the total lap (100 m)?

a. 1.10 m/s
b. 1.23 m/s
c. 1.34m/s
d. 1.56 m/s

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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9. Running on a 50-m by 40-m rectangular track, you complete one lap in 100 s. What is your average velocity
for the lap?

a. 0.9 m/s
b. 0.0 m/s
c. 0.5 m/s
d. 0.4 m/s

10.An electron moves in the positive xdirection a distance of 2.42 m in 2.91 X 1078 s, bounces off a movin
p g
proton, and then moves in the opposite direction a distance of 1.69 m in 3.43 X 1078 s. What is the
average velocity of the electron over the entire time mterval?
a. 1.15x 107 m/s
b. 6.48 x 107 m/s
m
c. 0—
S
d. 2.61x107m/s
11.An electron moves in the positive x-direction a distance of 242 min 2.91 X 1078 s, bounces off a moving
proton, and then moves in the opposite direction a distance of 1.69 m in 3.43 X 1078 s. What is the

average speed of the electron over the entire time interval?
a. 1.15x 107 m/s
b. 6.48 x 107 m/s
m
c. 0 ;
d. 2.61x 107m/s
Use the given graph to solve questions 12 - 14

12. The graph describes the position of a particle in one dimension as a function of time. a) In which
time interval does the particle have its maximum speed? What is that speed?

x(f) (m)

Option Time interval Speed i
A -4sto-3s 2m/s 4t
B -Isto +1s -4m/s :
C -Isto+1s 4m/s L

D 3sto4s 1m/s | _L I _jl I I _?I I i >t (s)
a1
4l

13. Whatis the ratio of the velocity in the interval between 2 s and 3 s to the velocity in the interval
between 3 s and 4 s?

a. 2:1
b. 1:2
c. 34
d 1:1

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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14. Which of the following time interval the speed in not zero?

a. -5sto-4s
b. 1sto2s
c. 3sto4s
d. 4stob5s

15. The x -t (position time graph) of an object moving in a straight line is shown. Calculate the average

velocity in the time interval t=2tot=4s.

x (m)
A. 7.5m/s
307 B. 5m/s
20 7 C. 10m/s
10 L@ D. 0m/s
of 1 2 3 4 5 6

An object moves such that its position is given by the function x(t) = 3t” = 4t + 1,
The unit of t is second, and the unit of x is meter. After 6 seconds, how fast and in
what direction is this object moving if it started at t=0?

a. 32 m/s opposite direction of its initial velocity

b. 16 m/s opposite direction of its initial velocity

c. 32 m/s same direction of its initial velocity

d. 16 m/s same direction of its initial velocity
The position of an object is given by the equation x = 3.0 t’+ 1.5t + 4.5, where x is
in meter and t is in second. What is the instantaneous acceleration of the object
att=3.0s?

1. 6.0 m/s?
2. 8.0m/s?
3. 12m/s?
4. 45m/s?
. . ] N FIGURE (2.7 , 2.16) (38,45)
Interpret motion of an object from its position-t h.
T 3 o Q1372137308355 | 5980
P ] grapA. 2.42/2.51] 61,62
Graphs:
1. Decelerated motion: (negative acceleration)
Mrea / Mrea e >
POSITION-TIME | "5 VELOCITY-TIME | g5 | ACCELERATION-TIME
_— —
: Aooolomﬁ‘on
3 =
Position Velocity i (ms) 1
(m) (ms™) a
X \ \\
. S FE——. CH— _
Time (s) Time (s) Time (s)

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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2. Accelerated motion: (positive acceleration)
]
Velocity/Time ©
E Getting Faster at '%
= |2 Constant Rate b
=] ) ]
5 £ g
= = .
[=] 2 >
o > Time (t)=—>
Time (s) | Time (5) Constant acceleration
1. Which of the following V-t is equivalent to given X-t graph
T T —TT —r—N—"
2 b 8 (7] 12 Iliesi
> x
s : F .
2 s ;,"'"/_ g \
1 I 2 :
1 T 1 T T T 1 1 1 T T 1 1 1 % 1 v’li
2 4 b 8 12 14 e ——rTT T . T T '
2 4 b 8 10 12 1,
i ; i l‘o b 8 i IIO ’ I'Z T = VAN S e O T — e T
2 4 b 8 10 12 1%

The table below gives distance and time data for a moving object, Pay attention to how the time intervals are changing as the

distance rises in 20 m increments.

Tr. Ms. Sandhya

Distance (m)
0
20
40
60
20
100

Time (s)
0
4.5
6.3
7.7
8.9
10
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2. Which of the following distance vs. time graphs corresponds to the table data?

d dP d d
a) b) c) I 2 d)
t t t t

3.  Which of the following descriptions matches the graph you selected in question 2?
a) A motionless object.
b) An object moving at a constant speed.
c) An object undergoing constant, positive acceleration.
d) An object undergoing constant, negative acceleration.

4.  Which of the following speed vs. time graphs corresponds to the table data?

v V/\ Vv V/\
W—— u
a) b) ) @)
: : >

5. Which of the following descriptions matches the graph you selected in question 47

a) A motionless object.

b) An object moving at a constant speed.

¢} An object undergoing constant, positive acceleration.

d) An object undergoing constant, negative acceleration.
6. Performance data of a car’s motion is represented by velocity time graph as follows. What is the
distance travelled by the car fromt=0stot=10s.

i a. 140m

i b. 260m
251

i ) c. 160m

ERY d.  100m

10

5
a
2 4 6 8 10 12 14 16 1B 1(y)

o

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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7. The position time graph for the motion of a car is given below. Which of the following represents
the velocity- time graph of the car?

x(m)

o = N W e 1 O
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Which of the following pairs of graphs shows the (displacement -time) and the
(velocity-time) for an object speeding up from rest?
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STUDENT TEXTBOOK 50-54
% Interpret motion graphs for objects under free fall.
8 %  Apply the constant-acceleration equations to free-fall motion FIGURE (2.27, 2.28) 54
' Q. [2.66/2.67/2.69] 63

Representing a Dropped Object by Graphs

Velocity:
O

O
acceleration.

Displacement-Time (d-t) Graph:

(e}

displacement over time.
Distance-Time Graph:

O

Speed-Time Graph:

(@]

time.

Key Points:
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Time (s)

Starts from zero and increases in the negative direction as the object falls downward.
The slope of the velocity-time graph is negative and constant, indicating a steady

Starts from zero, with the curve bending downward, showing an increase in negative

Starts from zero and curves upward, showing an increasing distance over time.
Starts from zero and increases linearly, representing a constant acceleration in speed over
Acceleration: Constant and negative, typically -9.81 m/s”2 (gravity).

Slope in d-t graph: Indicates the increasing negative displacement as time progresses.
Slope in the velocity-time graph: Negative and constant due to steady acceleration.
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Kinematic equations:

(i) Y=o+ vyot -+ gt>
(11) Y=%o +1_’yf

(iii) Vy =Vyo — gt

(iv) vy =2(vy +vy0)

(v) vy =30 -28(y - )

Practice questions:

1. The position time graph for the motion of a melon dropped from a height of 58.3 m in green color. An
arrow shot towards it from the ground with an initial velocity is given in red color below. Calculate
the initial velocity of the arrow

601\— A. 2.3m/s

ol B. 25.2m/s

) C. 2.6 m/s
2 40 - D. -2.6m/s
=30F-———7 "~ — ST

20 | RN

10 - | i

0 | | I |1 I >

2. The position time graph for the motion of a melon dropped from a height of 58.3 m in green and an
arrow shot towards it from the ground with an initial velocity is given red as below. Which of the
following represents velocity time graph of their motion?

A
60

50 -
— 40

=3 _—mgmee-
20 - N
10 -

0 | I I |
0 0.5 1 1.5 2 25 3

t(s)

Which of the following represents the velocity time graph of the motion.
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3. Graph showing a melon dropped from a height of 58.3 m and an arrow shot towards it with an initial
velocity 25.1 m/s. Which of the following statement is TRUE about their velocities.

A A. arrow always posses a velocity of 25.1 m/s
20 B. Velocity of the melon decreases as it comes
down
Loy C. Arrow and melon keep difference of 25.1 m/s in
E 0 | ; ; | =~ +>»t(s)| their velocities.
S : ! L2 ps 3 D. The melon and arrow never meet.
20—+
-30+ o=

A ball is tossed vertically upward with an initial speed of 26.4 m/s. How long does it take before the
ball is back on the ground?

e. 2.69s
f. 5.38s
g. 10.0s
h. 7.00s

A stone is thrown upward, from ground level, with an initial velocity of 10.0 m/s. What is the velocity
of the stone after 0.50 s?

a. 3.8m/s
b. 5.1m/s
c. 25m/s
d. 43m/s
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6. A stone is thrown upward, from ground level, with an initial velocity of 10.0 m/s. How high above
ground level is the stone after 0.50 s?
A. 3.8m
B. 5.1m
C. 25m
D. 43 m
7. Aball is thrown directly downward, with an initial speed of 10.0 m/s, from a height of 50.0 m. After what
time interval does the ball strike the ground?
A 23s
B. -4.4s
C. 5.1s
D. 4.6s
If you drop a ball from a 50 m-tall building, how far is the ball from the ground
after 2 s? (g = -9.8 m/s’)

A. 30.4m

B. 9.8 m

C. 40.3m

D. 19.6 m

i . b . . STUDENT TEXTBOOK 42-43
9 Determine an object's change in velocity by the area under the curve in an

acceleration versus time graph. FIGURE (2.13) 43

Q. [2.48/2.53] 62

e Areaunder acceleration time graph will give change in velocity.
Practice Questions:

1. From the acceleration vs time graph given below, determine the change in velocity.

a. 6m/s :f
b. 75m/s \
c. 150m/s S PR, S

2. From the acceleration vs time graph given below, find the initial velocity of a body if its final
velocity is 55 m/sec.

A
T 1ot A. 160 m/s
g 8 B. 105 m/s
< 6 C. 13 m/s
§ 4 D. 15m/s
3
2 7

0] 2 4a 8 8 10 12

Time (secy—>»
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3. A car moving in the x-direction has an acceleration ax that varies with time as shown in the figure. At
the moment ¢ = 0.0 s, the car is located at x = 12 m and has a velocity of 6.0 m/s in the positive x-
direction. What is the velocity of the car at t = 5.0 s?

A

5.0
a. l6m/s
b. 20m/s
v c. 10m/s
‘z:, d. 6m/s

Refer the graph to solve questions from 4 - 6

4. A motorcycle starts from rest and accelerates as shown in the figure. Determine the motorcycle’s
speed att=4.00s 6
a. Om/s 5
b. 20m/s
c. 10m/s
d. 5m/s

5. Determine the motorcycle’s speed at t = 14.00 s
A. -8m/s
B. 12m/s
C. 28m/s
D. Om/s

=

a, (mis?)

] ' ' '
oW M - o - N W
' ' ' ' " " "

[
Lig]

6. The distance traveled in the first 14.0 s. e
A 232m
B. 248 m
C. 49m
D. 882 m

7. The speed-time graph shows a 50-second car journey, Calculate the total distance travelled from 20 to
30seconds.

- A. 150 m
K B. 200m

2 7 1aR C. 675m
2 s /,__/ Ruakfli s D. 250m
g 10 ; i E
& /// H B ! C E D \\.

5|/ i | ! \

FAllaE e i
% 10 20 _ 3 a0 50
Time (s)
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% Calculate a particle’s change in velocity by integrating its acceleration STUDENT TEXTBOOK 42
10 function with respect to time.
% Calculate a particle’s change in position by integrating its velocity function Q. [2.49/2.50] 62
with respect to time.

Instantaneous position from velocity: Instantaneous velocity from acceleration
t t
x(t)=xp+ f vy (£)dt'. v(t)=vy + [f_f(ff']df'.
to o

Practice Questions:
1. The velocity as a function of time for a car on an amusement park ride is given as v = At*> + Bt with
constants A = 2.0 m/s3and B = 1.0 m/s?. If the car starts at the origin, what is its position at t = 3.0

s?
a. 22.5m
b. 18 m
c. 21m
d. 19m

2. An object starts from rest and has an acceleration given by a = Bt? —%Ct, where B = 2.0 m/s*. If the

object’s velocity after 5.0 s is 108.3 m/s, find the value of C?

a. 4=
S
m
b. —45—3
m
C. 85—2
d —8m/s3

3. An object starts from rest and has an acceleration given by a = Bt? —%Ct, where B=2.0m/s*and C

=-4.0 m/s3. How far has the object moved after t = 5.0 s?
a. 1458m

b. 60 m

c. 110m

d. Om

%, Realize that in two or three dimensions, an acceleration vector arises if an

11 object’s velocity vector changes in magnitude or direction.

% Calculate the average acceleration for objects whose velocity is either
changing in magnitude or direction

STUDENT TEXTBOOK 68

Q3.27 86

Practice Problems:

1. An object moves in the xy-plane. The x- and y-coordinates of the object as a function of time are
given by the following equations: x(t) = 4.9t> + 2t + 1and y(t) = 3t*> + 2. What s the
velocity vector of the object as a function of time?

a. (9.8t+2) x+ 6ty

b. (4.5t+2) X+3ty

c. (1.6 B3+2+0)2+(t3 + 2t)9
d. (15.8t+2)
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2. An object moves in the xy-plane. The x- and y-coordinates of the object as a function of time are

given by the following equations: x(t) = 5t* + 2t + 1and y(t) = 3t + 2. Whatisits
acceleration vector at the time t =2 s?

a. 10 m/s2
b. 20 m/s?.
c. 25m/s2
d. 22m/s2

3. An object initially moving with a velocity of vi=(4 m/s, 3 m/s) changes its velocity to v>2=(10 m/s, 6 m/s)
over a time interval of 2 seconds. What is the average acceleration of the object?
a. (2m/s? 25m/s?)
b. (3m/s? 1.5m/s?)
c. (6m/s? 4m/s?)
d. (4m/s? 3m/s?)
4. A car initially traveling at 20 m/ s in the positive x-direction changes its velocity to 30 m/ s at an

angle of 60° to the positive x-axis over a time interval of 5 seconds. What is the magnitude of the
car's average acceleration?

a. 2.0m/s?
b. 3.0m/ s2
c. 2.6m/ s?
d. 5.3m/s?

The position of an object is given by the equation x = 3.0 t’+ 1.5 t + 4.5, where x is

in meter and t is in second. What is the instantaneous acceleration of the object
5, att= 3.0s?

a. 6.0m/s?
b. 8.0 m/s?
c. 12m/s?
d. 4.5m/s?

% Identify the normal force acting on an object. STUDENT TEXTBOOK 96

12 | % Determine the magnitude and direction of the normal force on an object EXAMPLE 4.3 / FIGURE (4.23) 103 / 115
when the object is pressed or pulled onto a surface Q.(4.26) / Q.(4.92.C) 122 / 126

Normal force: is a contact force acting perpendicular to the surface of contact.

Inclined plane Horizontal surface Horizontal surface with | Horizontal surface
(6=0) tension on a rope at an with an additional
angle force (F)

N - |

N = mg cosf N=mg N=mg-T sinf N=mg+F
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1. A 10 kg block is pressed down onto a flat surface with an additional force of 30 N acting vertically
downward. The acceleration due to gravity is 9.8 m/ s2. What is the magnitude of the normal force
exerted by the surface on the block?

A)98 N
B) 68 N
C) 128N
D)30N

2. An object weighing 50 N is being pulled upward at an angle of 30° above the horizontal with a force of
20 N. What is the magnitude of the normal force on the object if the surface is horizontal?

A)50N
B) 40 N
C) 60 N
D)30N

3. A 15 kg box rests on an inclined plane that makes a 20° angle with the horizontal. What is the
magnitude of the normal force on the box? (Assume g=9.8 m/ s2.)

A) 147 N

B) 138 N

C) 139N

D)121N
4. An object is pressed against a vertical wall with a horizontal force of 50 N. The object has a mass of 2 kg
and the coefficient of static friction between the object and the wall is 0.4. What is the magnitude of the
normal force exerted by the wall on the object?

A)19.6 N

B)50N

C) 784N

D)ON

5. A 5 kg object is pulled on a horizontal surface with a force of 40 N at an angle of 45° above the
horizontal. What is the magnitude of the normal force on the object? (Take g=9.8 m/s2.)
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A)49 N
B) 54 N
C)21N
D)35N

6. calculate the Normal force acting on the given block of mass 3kg if it rests on a horizontal table.

A.35N
y N,
B.294N
X
- - — T C.3N
I
< D.ON

i

7. If the truck pulls the container at a constant speed, which of the following represents the formula
to calculate tension T?

Uk mg
Sin 6+ uy cos @

Uy mg
T — Uk mg

cos @
Hk mg

Sin 6

S 0o =W >
ﬂ
I

8. Atow truck of mass M is using a cable to pull a shipping container of mass m across a horizontal
surface as shown in the figure. The cable is attached to the container at the front bottom corner and
makes an angle Owith the vertical as shown. The coefficient of kinetic friction between the surface
and the crate is 6. Which of the following represents the free body diagram?

BT b
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9. Ablock of mass m1 = 2.30 kg is placed in front of a block of mass m2 = 5.20 kg, as shown in the figure.
The coefficient of static friction between m1 and mz is 0.65, and there is negligible friction between the
larger block and the tabletop. What is the contact force between miand m2?
A. 735N
B. 34.71N
C. 784N
D. 113N

m,

10. You are lowering two boxes down a ramp. Calculate the string tension in the situation where two boxes
are stacked on a slope and moving with uniform velocity, given that the kinetic friction coefficient
between the heavier (bottom) box and the slope is 0.444, whereas the static friction coefficient between

boxes is 0.8.

% ~ A 577N
= I B. 673.5N
s ‘eom C. 784N

: | D. 325N

11. 1.0kg block is sitting on a horizontal incline plane. The plane is tilted into the block begins to slide. You
notice that the plane is inclined at an angle of 32 degrees above the horizontal when the block begins
to slide. Calculate the coefficient of static friction that acts between the block and the plane.

A. 0.62
B. 0.44
C. 0.76
D. 0.15
% Describe an object in static equilibrium and dynamic equilibrium. STUDENT TEXTBOOK 97-99
13 | % State the conditions for an object to be in equilibrium. EXAMPLE 4.1 100
% Calculate a force of unknown magnitude acting on an object in equilibrium. Q4.34 / Q481 122 /125

e An object at rest is said to be in static equilibrium.
e An object moving with constant velocity is said to be in dynamic equilibrium.
F =0

¢ Condition for equilibrium: net —

E

netx —

ZE,\ :E,x +Fé\ ++Erx =0
i=1
Eiet,y:ZE\)':Fi\y +F2.)' ++Er} =0

i=1

n
Fnet.z :ZF,Z :Fi,z +Fl,z +“'+Fn,z =0.
i=1
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Practice Questions:

1.
A.

Which of the following best describes an object in static equilibrium?
The object is moving at a constant velocity.

B) The object is at rest with no net force acting on it.

C) The object is accelerating under the influence of a net force.

D) The object is at rest but has an unbalanced force acting on it.

An object is said to be in dynamic equilibrium if:
A) Itis moving at a constant velocity with no net force acting on it.
B) It is moving in a circular path under the influence of a net force.
C) Itis at rest but experiences multiple forces.
D) It is accelerating in a straight line.

An object is in static equilibrium with three forces acting on it: F"1= (10 N,0), F"2= (-6 N,8 N), and
an unknown force F’3. What is F 3 to keep the object in equilibrium?

A) (4N,-8N)

B) (-4 N,-8N)

C) (-4N,0N)

D) (ON,-8N)

A hanging sign is held in place by two ropes that exert tensionT1=(- 30 N, 40)and T2=(50, 30 N).
What is the force F~ exerted by the weight of the sign to keep the system in equilibrium?
A) (-20N,-70N) T, 30, 40)
B) (2Z0N,-70N)

C) (20N,70N)

D) (-80N,-70N)

Two ropes exert forces holding a suspended box having a mass of 100 N at rest. F
If one rope is at an angle of 300 to the horizontal and exerts a force of 40 N along the rope, what is

the tension on the other rope and what is the angle between the rope and the horizontal?
a. 60N, 300.

'T.(50,30)

b. 40N, 600°.
c. 87N,67°
d. 60N, 600°.

A 10 Kg object is at rest on a ramp inclined at 21° from the horizontal, as shown. Calculate the
minimum coefficient of friction necessary for the block not to slide down the ramp.

a. 0.384
b. 0.657
c. 0.425
d. 2.874

21°
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7. A mass sits on a ramp inclined at an adjustable angle 0 to the horizontal. If the coefficient of
friction between the mass and the ramp is p, which of the following is the correct expression for
the angle at which the mass will begin to slide down the ramp.

A, 6=tan"lyu

B. O=sin"lu

C. O=costu

D. O=cot™lyu

)
% Sketch a free-body diagram for an object, showing the object as a particle STUDENT TEXTBOOK 96-97

and drawing the forces acting on it as vectors with their tails anchored on SOLVED PROBLEM (4.1) 104
14 the particle EXAMPLE (4.8) 114
% Draw free-body diagrams and apply Newton’s second law for objects on SOLVED PROBLEM (4.4) 116
horizontal, vertical, or inclined planes in situations involving friction EXAMPLE (4.9) 118

Circle correct free-body diagram for the given situations.
1. An object lies motionless on a surface

e N 4 o ¢ 7?‘
ot +
a. Fj b. VFD C. F‘J d. ?3

2. Object slides at a constant speed on a smooth surface(frictionless surface).

” BT . ¢ 79(
=P o 4
a. Fj b. VF3 C. F‘J ?3

3. Object slows due to friction.

& i

d.

4. Friction on an incline plane prevents sliding.
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exactly in the direction along the rope.

over a pulley.

% Identify that the direction of the force due to the pull on the rope acts

15 % Describe how the force with which we pull on the massless rope is
transmitted through the entire rope unchanged, even if the rope passes

SOLVED PROBLEM (4.2) 105
EXAMPLE (4.4) 106

Q. (4.35/4.48/4.96) 122,123,126

Frictionless:

Horizontal surface Inclined plane Atwood
I'I"I1 3
al ml‘ m,
_ (m,) _ (mysind —m,) _ (my —m,)
a=——"--g = a=———"7g
(my + my) (my + my) (m; + my)

Surface with friction:

Horizontal surface with coefficient of friction

Inclined plane with coefficient of friction y;,

my

T T

A |

(my — wemy)
(my +my)

(m, — mysin (8)— wmycos (0))

a =
(m; + my)
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1. Two blocks are joined as in the diagram below. The mass of block A is 8.0 kg and the mass of
block B is 2.0 kg. If block A is on a frictionless surface, calculate its acceleration. (use g= 10 m/s?)
A. 1.5m/s?

A —q 2. 2 m/s?
: 3. 2.5m/s?
4.

N N B 4 m/s?

2. Two blocks are joined as in the diagram. Block A has a mass of 4kg and block B has a mass of 2 kg.
If the inclined plane is frictionless, find the acceleration of block A.

A. 1.5m/s2
B. 2m/s?
C. 0 m/s?
D. 4 m/s?

30°

1. In figure, a 5-kg block slides down on a rough slope surface at a constant velocity
where ux = 0.70. What is the magnitude of angle 6?

A. 63°

B. 35°

C. 31°

D. 24°

2. Two blocks of weights 400 N and 600 N are connected using massless ropes through a
frictionless pulley. The acceleration of the light weight is .....
A. 1.96 m/s?
B. 10.2 m/s? %
C. 3.68 m/s?
D. 5.73 m/s?

3. If you double both masses in an Atwood machine, the resulting acceleration will be
a) twice as large.
b) half as large.
c) the same.
d) one-quarter as large.
e) four times as large.

Tr. Ms. Sandhya 11 Advanced Physics Al Zayediyyah School for girls
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by a massless string over a frictionless pulley,
when m; slides on a surface by effecting of my.
Ifthe kinetic friction coefficient between m; and the
surface is (0.35).
Answer the question (23 , 24)

24-Calculate the acceleration of (m,) on the surface.

In the figure , a mass m, is connected to another mass mj [

23- Draw the free — body diagram of the forces acting on the m,. ffi

Past paper - 2022-23

Upward
e

Downward

Sy

3.86 N downward
3.86 N upward

w e

15.7 N downward

4. 15.7 N upward
Tr. Ms. Sandhya 11 Advanced Physics

A box of mass 2 kg is accelerating on an inclined plane of inclination 30°. The
coefficient of kinetic friction between the surfaces of the box and the plane is 0.35.
What is the magnitude and direction of the net force acting on the box? (g = 9.8 m/s?)

zhaudly Gadivall maw (e Sl SEGSYI Jalas 30° gl Ble mhaw e 2 kg liS Ggdine §yluy
(g=9.8m/s?) T@gsuall §8y35a)l (Soill dbsazms olaily liie b .0.35 S5l
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Past paper 2022-23

An object of mass 36 kg is being pulled on a friction less horizontal surface by
means of two strings. One of the strings is pulling forward, has a tension of 300 N
and makes an angle of 40° with the positive x-axis. The other string is pulling
backwards horizontally and has a tension of 12 N. What is the acceleration of the
object? (g = -9.8 m/s?)

‘o..u:_t.l'r LJ_BS“ J_L::J! (WPC_W u}l.«p- ;Lh.w*}._'a Y Eode ua.éj GJ::.«J LﬁL"—' 36 kg MM L_..-.:a.g.é
QU ol s Loy gl X 950 20 40° gl aiuads 300 N Lylide Ak By ¢aleSU
(g =-9.8m/s?) Tpudl HHlud o .12 N Wyldde ud 8ody Calsl) Ladl puul

6.05 m/s?
3.69 m/s?

w e

0.761 m/s?
4. 712 m/s?

Past paper - 2023-24

t =5.5Sec 9482l oo paleal) BB g8 ) Ad gUal) relaa g (§ geal) Oy ISEAY) casaadsc 1, Al Ao pos A BT Al gl e o gl (3150

€ LS (5 saiiall Ao e haha L ¢ 0,52 A gl rhiu g (§ saiaal) s (S Al SNSIAY) Jalea

A box slides on a rough horizontal table surface with an initial speed v, The friction between the box and the table surface causes the
box to stop after t = 5.5 Sec .The coefficient of Kinetic friction between the box and the table surface is 0.52 , what is the magnitude of
initial velocity of the box?

a. 28.1m/s

b. 54.0 m/s

c. 51m/s

d. 10.4 m/s
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