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3. Choose the correct answer from the following.
(i) Some of the example of rotational motion are

(A. motion of the fan blades, B. the moon orbiting
the earth, C. motion of the earth around the sun)

(i) The unit of angular velocity is ....... .

(A. metre per second, B. radian per second C. radian
per squared )

(iii) The tangential acceleration relates to angular
acceleration by the equation ............... .

(A. s =r0 B. v=ro C.a,=ra)

(iv) When the angular velocity is , the angular
acceleration vector points in the same direction
as the angular velocity.

(A. increasing B. decreasing C. constant)

(v) The angular acceleration is equal to zero when
there is no change in ........... ;
(A.angular speed B. direction of the rotation
C. angular velocity )

4.(a) Under what condition the angular acceleration
of a rotating object is equal to zero?In circular
motion, how is a tangential acceleration produced?
A boy steps on a merry-go-round which has a ra-
dius of 5 m and is at rest. It starts accelerating at a
constant rate up to an angular velocity of 5 rad s*
in 20 s. What is the distance traversed by the boy?

(b) Why is centripetal acceleration produced in a circular
motion?

Differentiate between circular motion and rotational
motion in Physics, providing an example for each
type of motion.

A centrifuge has a radius of 20 cm and decelerates
from a maximum rotational rate of 7.2 x 10° rpm to
rest in 30 s under a constant angular acceleration. It
is rotating counter clockwise. What is the magnitude
of the resultant acceleration of a point at the tip of
the centrifuge at 10 s? What is the direction of the
resultant acceleration vector?

Answer

3. (i) A(ii) B (iii) C (iv) A (v) C

4,(a) When the angular velocity if a ratating object is
constant, angular acceleration is equal to zero,
In circular motion, all particles of an object rotating
around the axis of rotation move in a circular path.
If the magnitude of linear velocity will also change
and the object will have a tangential acceleration.
Radius of merry-go-round r =5 m, initial angular
velocity o, =0,
Angular velocity in 20s, m=5rads?, t=20s
The angular displacement 0 that the boy passes
through is,

e = E:)f = {nHzmu)r
= (2% x 20 =50 rad

The distance traversed by the boy is,

re
5x50 = 250 m
4.(b) When a body moves in a circular motion, the di-

rection of the velocity continuously changes. The
change in direction of velocity produces an accelera-
tion. Since the acceleration is directed along radius
towards the centre of the circle, it is centripetal
acceleration.
In a circular motion, the object just moves in a circle.
For Example, artificial satellites going around the
earth at a constant height.
In rotational motion, the object rotates about an axis.
For Example, motion of the blades of a fan .

Radius of a centrifuge r=20cm=0.2 m,

Initial angular velocity = 7.2 x 10* rpm = 7.2 x 10° x %%
=240 mrad s

Angular velocity w=0,7=30s

The angular acceleration of centrifuge is,

_0-0,

=-8nrads?

The minus sign means that the centrifuge slows down
to be rest.
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A point at the tip of centrifuge has both centripetal ac-
celeration and tangential acceleration.
The angular velocity of centrifuge at 10 s,
0= o, +tat
= 2407 + (-8n) x 10 = 1607 rad s*
The centripetal acceleration is,
ac=re?
=0.2 x (160x )* = 5.05 x 10* m s

The tangential of accelerations is ,
ﬂr =ra
0.2 x (-8m)
=-5.03ms?

The magnitude of resultant acceleration is,

a= a2 +a?

= (5.05x10%)2 + (=5.03)2 = 5.05x10'ms™

Since a, >> a,, the magnitude of resultant acceleration
is approximately equal to the centripets acceleration.
The direction of the resultant acceleration vector is ,

ar
tan ¢ = o
{4
503
5.05 x 10%

¢ =0.0057°
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Structures of lonic Compounds

For example, sodium chloride (rock salt, NaC1), a
white crystalline solid, does not contain one Na* ion and
one C1- ion, but a lot of these two ions are arranged in
a crystal lattice (Figure 1.2). It has a cubic structure and
is formed by repeating the face-centred cubic (fcc) unit
cell. So, each Na* ion has six neighbouring C1- ions, and
each CI- ion has six neighbouring Na* ions. The term
coordination number is used to express the number of
ions surrounding the central ion in the lattice. Since the
coordination ratio of Na* ion to C1- ion is 6:6, the simple
ratio of 1:1 gives the formula unit of sodium chloride
which is NaCl,

2 o 0
o L& e Na' ion
o.' ... o.’ ® Cl ion
“ ®
.-. .. .-Q
(a) (b)

Figure 1.2 (a) NaCl Crystal and (b) Crystal Lattice Ar-
rangement in Its Unit Cell
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Formation of Covalent Bonds
Consider the formation of a covalent bond between

two hydrogen atoms to form a diatomic molecule (H,)
as an example (Figure 1.3). These three forces are (1)
repulsive force between the electrons of atoms since like
charges repel, (2) attractive force between the nucleus of
each atom and the electrons of another, and (3) repulsive
force between the two positively charged nuclei.

/.. attractive
g force

- o
repulsive [orces

clectron nucleus

Figure 1.3 Forces
Acting on Two Ap-
proaching Hydrogen
Atoms

There is an optimum distance between two nuclei
called the bond length where net attractive forces are
maximized and the most stable covalent bond is formed
in the H-H molecule.

¢ (0) 92 [§ooa0y RoBpeeea30ds () glog:
vodedopd:(gdeolconded:on(mgpdaeasadn v3adEgE
codB([g88q§ VBoSBnEm0d0n88dadi00 b

§, 698:030003325] BI0S0rE325)E:9)8:6,03(G§
93202(2)4q]s[gS el cog.qdlorudi vcoecdgjm
08005305086, 6205620g38§ BooS0gs4pP:s,
B[g0:008005305006§ Broadaogeons, eo0demy S
IE: R§:0§30021 3B :ME0 DBBOS 3OS
08¢, 820500 PH{B0Ic0gFqP:§, B(F00d605
BB NG, 005303 gjooBwd§ sgeaeon
BWMS e 036605305064, 6305303
§ §JPBwdE B(grzondundmad o g8
0203839)8:q|C: RS §3eo ©20p5[g¢ 3228:98:
@ﬁ@meo&qdm(ﬁu 39;@0'] 03$:m§330:sog$_
aycéamnieopun 2aRme0:069903 eepodq §:and
c0g]§92 Bdeomadia)cém:000968 (G 0opS(god
vododopd:(gdeololorddi adompS(§op me(gmcsq
§028008 () 96, goFRE0:0d @050ep5aa09p: (Bond
length) o eala3[03020010n

605080p5:(g88 memmniiadiagclmnaddas
300030 03058|qE30508 ( j)ad:020 27034, @e(gEwad
5134 ¢o0m0p5§ 0 Bawadcog§onpSes0005Hecynd
0p5(§op Bdwds, BrondaogdonpSeannddqfaun
8 0330p0360:90 P05 gucdedsBrondo
98¢ (860%:)03 sduodadiea00 ©205820g38 5088
6oy (Both nuclei)on ohagc(g(§: $E[Gop wododopds
[g8ecladora’ Blgefagadlecdi

In covalent bonding, the outermost orbitals of the
atoms overlap so that unpaired valence electrons in
each of the bonding atoms can be shared, whereas the
paired valence electrons are not involved in bonding. By
overlapping orbitals, the outer shells of all the bonding
atoms are filled with valence by following the octet rule.
In single covalent bonds, only one pair of electrons is
shared between two atoms. A double bond is formed
by sharing two pairs of electrons between two atoms,
whereas a triple bond is formed by sharing three pairs
of electrons. The length of the bond is determined by the
number of bonded electrons. The higher the number of
bonded electrons, the stronger the attraction between
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the two atoms and the shorter the bond length. So, the
bond length of the single bond is the longest, followed by
the double bond and triple bond. In contrast, the bond
strength of the triple bond is the highest, followed by the
double bond and single bond.
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unpaired electrons /I.one pair

HF@‘/-\@—-@B or H;E=

hydrogen fluorine  overlap of atomic orbitals one electron pair shared single covalent
atom atom  and sharing of electron pair between H and F atom band

02@ + @ — or :3:1:5: or :5?3:

axygen DXyREn overlap of atomic orbitals two electron pairs shared  double covalent
atom atom  and sharing of two electron pairs  between two O atoms

N,@ + ® — @ or 'ﬁglgh' or :N?N:

nitrogen nitrogen  overlap of atomic orbitals three electron pairs shared  triple covalent
atom atom  and sharing of three electron pairs  between two N atoms band

or  H—F12

Figure 1.4 Covalent Bonding in HF, O,, and N, Molecules
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WRITING

Read the following letter and write a reply based on the
information in the above table.

Dear Ma Ma Gyi, 3)8qCleaooes(o:ce)

How are you? eegchcmézﬁﬁm:u How about your
new job? 66[03:¢30pda08eaponudcesdloocdi As
for me, | have an interview next week for the post of
staff officer at the Ministry of International Cooperation.
pleccoimessmeory 3[gad(gpdsdap ieoléiesond
go56a:0§(03:50890  0§008:ep0:AR05  G§205000
005¢2 mEomy|:§cloouu Thisis my first experience and
so I'm feeling nervous. sloo éesco:t?l_oooaaiazsasog.
B[Y[g00: 3068:00pS:8050pSgp:8lonud As  you
have the experience of being interviewed, vo[03:58¢o
@Eomy|:e(gop 326y 3(0j|eop§orapoga’ please give
some advice cogpes(g|G: sa[ojpoadeo:dldsn on what |
should wear o>03c8005qecd! how | should behave in
front of the interviewers and m&cnoq”lsaaeogsssﬂ?o
0dad[geanganads, what | need to learn ahead cq,
2005 p8eccieapad c3380me0303 Your advice and
suggestions would be beneficial. 6(03:¢ 32(03pocde0p

$3(03(glgi0de0zurnm0:§iacl8§e0di Thank you in
advance. (3|on¢(§zeoqpa:onlaqiodin Please take care of
your health. 66[08:¢, 0q1$:60e6:03098050l

With love, gi8(3¢:qp2go(gS
Nyimalay p8eccos

Reply Letter

Dear Nyimalay,

Congratulations on securing an interview for the staff
officer position! Here are some tips to help you prepare:
Dress professionally in clean, well-fitted attire. Avoid
being late for the interview. Arrive on time or slightly
early. Be confident, maintain eye contact, and speak
clearly. Refrain from speaking negatively about past
employers or experiences during the interview. Re-
search the Ministry of International Cooperation and
practice answering common interview questions. Pre-
pare questions to show your interest in the role. Stay
positive and showcase your enthusiasm. Wishing you
the best of luck! Take care.

Warm regards,

Ma Ma Gyi
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