
SARDAR KAUREY KHAN PUBLIC HIGHER SECONDARY SCHOOL 

MUZAFFARGARH 

Syllabus  English   Class 9th   Teacher :      Malik Arif  July  2020 

Lecture 1    Grammar; Present continuous Tense 

Structure: Subject+is, am, are+ing form of the verb+object

Solved    exercise to be done by the student. 

Exercise 1: 1: It is drizzling. 

2: The well is working. Or The Persian wheel is working. 

3. I am taking rest at present/at this time.

4. Smoke is rising out of the hearth.

5. We are collecting old coins.

6. I am feeling dizzy.

7. You are saying good-bye to your friend.

8. He is diving into the river.

9. Children are making a great noise.

10. Akbar is harvesting wheat.

11. The woman is boiling milk.

12. Students are decorating the school.

13. He is coming to see me.

14. The government is opening new schools.

15. Pakistan is making progress by leaps and bounds.
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LECTURE 2 

EXERCISE 2: Negative   ; We use not after the auxiliary verbs is, am, are  

1. You are not giving me your address. 2. He is not leading the procession. 

3. The Governor is not leading the procession. 

4. He is not working honestly. 

 5. You are not criticizing my opinion. 

6. This officer is not neglecting his duties. 7. The labourers are not shirking work. 

8. We do not smell flowers.  

9. The girls are not dozing in the class. 

10. He is not repenting of his sin.  

11. The cook is not preparing meal. 

12. The boys are not drinking sugar-cane juice. 

13. The is not calling for help. 

 14. Amjad is not changing his dress. 

15. The woman is not working grindstone. 

Lesson 2.INTERROGATIVE; we use helping verbs before the subject to 

make the sentence interrogative and use question mark”?” at the end of the 

sentence. 

1. Is the moon appearing?  2. Are the bad boys throwing stones at buses? 

3. Are the labourers digging soil? 

4. Why are you selling your house? 

5. Is Basher buying a new motor-cycle?   

.6.Where are women washing clothes? 

7. How many people are sharing this business? 

8. How much money are you withdrawing from the bank? 

9. Who is inviting me to supper? 
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 10. Where are poor refugees going? 

11. Is the shopkeeper overcharging the customer? 

12. Whose message are you carrying? 

 13. When is the contractor setting to work? 

14. Who is knocking at the door?  

 15. Which magazine are you reading? 

LESSON:  PRESENT PERFECT    TENSE 

Formation: subject+has, have+3rd form of the verb+object 

Any complete activity is mentioned in this tense. SOLVED EXERCISE must be prepared 

from the text book. 

EX 2:1: The clock has struck four.  2. The candidates have solved the paper. 

3. The guest of honor has given away the prises. 

4. The principal has given away the certificates to the students. 

5. The teams have played the match. 

6. The court has decided in my favour. 

7. The board has declared the result. 

8. The thieves have broken into the house. 

 9.  I have sold this picture. 

10. Naseema has passed the examination. 

11. Basher has won the scholarship. 

12. All the birds have flown   away. 

13. We have fired the gun.   

14.  The match has ended in a draw. 

15.  The army has captured the fort.  

 

3



LESSON :4                                   PRESENT  PERFECT  CONTINUOUS  TENSE 

STRUCTURE: SUBJECT+ HAS been, HAVE been+ING FORM (PRESENT 

PARTICIPAL)+OBJECT  WITH SINCE ,FOR   TO SHOW TIME 

NOTE: Since is used with appointed time (point of time) It is always in singular 

form e.g. morning, days of the week months names 2020 etc. 

2: For is used with period of time which is always plural. Two days, three hours, ten 

years etc.  

EXERCISE: 12:  +SOLVED EXERCISE 

1: Akbar has been learning tables for several hours. 

2: You have been writing letters to your friends since 6 o’ clock. 

3: The patient has been crying for ten minutes. 

4: The doctor has been examining the patient for two hours.  

5:The  watchman  has been  keeping watch for five hours. 

6:You have been  sharpening  knife for five  minutes. 

7:The farmer  has been  harvesting  crops  for  two  months. 

8:The draftsmen  have  been  drawing  the map  of  the building  for two months. 

9:The players have  been making  preparations  to play  a  match for several days. 

10:I  have  been repairing  the  T.V. set since Wednesday. 

11:He has  been getting pension  since 1983. 

12:Some  people  have been enjoying  exhibition  since evening. 

13:All the people  have  been  embracing  one another  for an hour. 

14:The girls  have been  making  garlands  since 7 o’ clock. 

15:All  the Muslims  have been fasting  since  the first  of  Ramadan. 
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LESSON :5                EXERCISE 13: NEGATIVE 

STRUCTURE: SUB +HAS, HAVE +NOT+ BEEN+ ING FORM+ OBJECT+ 

SINCE, FOR & TIME 

1: It has not been raining in Lahore since yesterday. 

2:The frogs  have  not  been croaking  in  the  pond  since  evening. 

3: We have not believed in rumours since April. 

4: This man has not been moving   grass since evening. 

5: The farmer has not been buying a new tractor for several   months. 

6: Asghar has not been telling a lie for twenty days. 

7: I have not been writing a new novel since December. 

8:My friends  have  not been sending gifts for several  years. 

9:The hens  have  not  been  laying eggs  since June. 

10: Our cow has  not been  yielding  milk  since  Monday. 

11:The  cock has  not been  crowing   since  yesterday. 

12: The ox has  not been  eating  fodder  for two  days. 

13:His   brother  has  not  been  offering  Namaz  for two  days. 

14:The  patient  has  not  been  taking  medicine  for two  days. 

15:The  lion  has not been  attacking  the cattle  since Monday. 

LESSON: 6       INTERROGATIVE: EXERCISE 14 

STRUCTURE: HAS, HAVE+ SUB+ BEEN+ING VERB +OBJ+SINCE, FOR. 

1:Has it been  raining  since  evening?   

2:Has  the crowd been raising slogans  since  noon? 

3: Why have the children been spoiling books  since  morning? 

4:In  which  factory  has  my  brother  been working  since  11th  of this month/11th  

instant? 

5:Has  he  been  reading a  novel  for twenty   minutes? 
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6:Where have  the labourers been working  for five hours? 

7:Which road has the  road-roller been  repairing  for two  days? 

8:Have  the musicians been  singing  songs  since  Tuesday? 

9:Since  when  has the  gardener been planting  new trees? 

10:Why have the shopkeepers  been  decorating  shops  for  three days? 

11:has the child not  been  playing  with  toys  since morning? 

12:  Has  the  patient not been taking  a  bath  for four  days? 

13: Has he not been advising you for two months? 

14: Have the people been joining in the procession since 5 o’ clock? 

LESSON 7  USE OF CORRECT FORM OF VERB 

The Simple Present Tense is used : 

1:To express a habitual action or a repeated activity that denotes Past,Present,or 

Future.e.g.       My watch keeps good time. 

2:To indicate routine: 

e.g. The office closes at 4 P.M. 

3:For universal truth or law of nature. 

The sun rises in the east. 

4:For activity that is going at present. 

DO YOU UNDERSTAND NOW? 

5:For a fixed future activity: 

The train leaves at 5:20. 

6:WE use simple present in conditional clause of first conditional type sentence: 

If he works hard he will succeed. 

7 : With these adverbs we use simple present: 

Often,   seldom,  never , always,  usually ,  generally,  daily,  rarely, 

etc. 
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LESSON:8     PRESENT CONTINUOUS TENSE 

USE: 1: For an action going on at the time of speaking;as, 

She is singing.   He is writing an important essay. 

2:For a temporary action(to describe present in general) 

He is writing a book these days. 

3: For future planning.e.g. 

I am going to the cinema tonight. 

4: With “always,continually,constantly”to show  something which persists:e.g. 

My dog is very silly; he is always running out into the road. 

5:We use  Present  Continuous Tense with these adverbs. 

Now, at present, now-a-days, at the moment, at this time, these days. 

6: The following verbs , on account of their meaning, are not normally used in the 

continuous  form:  

like,love,hate,want,need,prefer,know,realize,suppose,mean,understand,believe, 

Remember, belong, fit, contain, consist, seem 

LESSON  9 

SOLVED EXERCISE OF PTB: 

1: She………her cat very much.  

( A). Love     (B) Loves    (C) Loving   (D) have loved 

2:He……to school every day. 

   (A)Went       (B) Go           (C)GOES     (D)has gone 

3:It………at present.    

   (A)IS raining       (B)Rains      (C)Rained     (D)rain 

4: They …..tea every morning. 

  (A)Drinks   (B) Drink (C) Drinking   (D) has drunk 
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 5: Good students always…hard. 

(A)WORK  (B)WORKS(C)WORKING(D)WORKED  

6: The earth……around the sun. 

(A)Revolve (B)Revolved (C)Revolves (D)Have revolved   

7: She ……French at present.  

 (A)Learns (B) Learn (C) IS LEARNING (D) LEARNT 

8: They…….do their work regularly. 

 (A)DO NOT       (B) Does not     (c) has not      (D) has not been  

9: Shahida……..a sad song daily. 

 (A)Sung (B) Singing (C) have sung (D) SINGS 

10:They always….back home late 

.(A)Comes  (B)coming (C)has come (D)COME 

11:She…….English now.  

(A)IS SPEAKING (B) Spoken     (C) SPEAK    (D) Speaks   

12:She………English quite well. 

(A)Have been speaking (B)Have  spoken  (C)Speak   (D)Speaks. 

13:The baby …….for milk now. 

(A)am crying   (B)is  crying    (C)Has been cried    (D)Have cried 

14:They……. To sleep at ten. 

 (A)goes   (B)Gone   (C) Go  (D)has went 

15:He………..me waiting. 

(A)Do not keep   (B)Did not kept   (C)Have not keep    (D)DOES NOT KEEP 
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SARDAR  KAURAY KHAN  PUBLIC  HIGHER     SECONDARY  SCHOOL 

Muzaffar Garh 

JUNE  JULY 2020   ASSESSMENT  PAPER ENGLISH 

OBJECTIVE:                              MARKS:19 

. Q:1 A:Choose  the correct form of verb. 

1:I -----him for a long time. 

(A)know       (B)Knew        ( C)has known           (D)Have known 

2: He------to school every day. 

(A)go         (B)goes            (C)went           (D)gone 

3: She-------French at present. 

(A) Learns         (B) learn             (C) is learning     (D) learnt 

4: He ------ me waiting. 

(A)Do not keep             (B)Did not kept       (C)Have not keep     (D)Does not keep 

5:The baby -------for milk now. 

(A)am crying      (B)is crying     (C)Has been cried  (D) have  cried 

B:Choose the word with correct spellings. 

6:(A)eloquent   (B)elokuant  (C)eleqant  (D)illoquente 

7:(A)entegrity  (B)intrigity  (C)integrity  (D)integrati 

8:(A) geered   (B) gearad  (C)geored  (D)geared 

9:(A) resolute  (B)reselote  (C)resalot   (D)rasilut  

C: Choose the correct meanings of the underlined words. 

10: Abu Jehl began knocking at the door violently. 

(A) Politely           (B) slowly      (C) forcefully          (D) happily 

11: Their eloquence and memory found expression in their poetry. 

(A) Weak               (B) strong        (C) healthy           (D) fluency 
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12: We are a nation he affirmed. 

(A) Told                (B) said emphatically       (C) broke in     (D) voice 

13: Flamboyant means: 

(A) Showy           (B) colorless              (C) fade          (D) dim 

14: Vindictive means: (A) Malicious       (B) helpful              (C) text          (D) dedicate 

D: Choose the correct option according to Grammar. 

15: Ashfaq Ahmad was a-------writer. Put right adjective. 

(A) Famed               (B) famous            (C) famously        (D) infamous 

16: Teach him to learn. The given sentence is a/an--------sentence. 

(A) optative       (B)exclamatory       (C)assertive      (D)imperative 

17:He showed courage in the war. The underlined noun is -------noun. 

(A)proper           (B) COMMON          (C) collective      (D)abstract 

18:The boy laughs loudly. The underlined word is a/an-----. 

(A)intransitive verb    (B)transitive verb   (C)regular verb  (D)irregular verb 

19: I don’t want that burnt toast. The underlined is a/an--- 

(A)gerund          (B)infinitive             (C)present participle    (D)past participle 

 

Paper   English        (Subjective) Section 1                         Marks 56 

Q2:Answer any five of the following questions.                  10 

1:For which ability were the Arabs famous for? 2:What are the qualities of a patriot? 

3:What is the important function that media performs?4Why was Abu Jehl 

furious?5:what was the ideology of Pakistan in view of Quid-e-Azam? 

SECTION-2 

Q3:Translate the following paragraphs into Urdu:                                                          8 

(a)Quid-e-Azam Muhammad Ali  Jinnah was a nation builder and a great patriot. He 

wanted to protect the values, culture and traditions of the Muslims of the 
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subcontinent. He gave the Muslims a sense of identity by securing a separate 

homeland for them. 

(b)In the evening, a large number of tourists and Turks gather in the park facing the 

Masjid to hear the call to the evening prayers. The Masjid is flooded with lights and 

so are the hearts of the believers with divine love. 

Q4:Write the summary of the poem “Daffodils” by William  Wordsworth.             5 

Q5:Use any five of the following words/phrases/idioms in your own sentences:  5 

1.Mad with anger 2.Bits and pieces 3.To keep an eye  4.Resolute 5. Fall a prey 

Q6:Write a letter to your father requesting him to send you some extra funds for  

payment  of hostel dues.                                                                                                  08 

Q7:Read the following passage carefully and answer the questions given at the end.  10                                                                                                                            

For three years, the master and all his relatives lived in this valley. Many of the 

Muslims too joined them. All supplies to the valley were cut off. The Makkans saw to 

it that no food or drink reached Banu Hashim. The poor Banu Hashim had to live on 

the leaves and roots of trees and bushes. The condition of the children was 

particularly pitiable. At last some kind-hearted Makkans took pity on the Banu 

Hashim. They tore to pieces the agreement hanging in the Kaaba.The hunger-stricken 

Banu Hashim were thus able to come back to their homes. 

1: Who lived for three years in the valley? 

  2: Who joined the master and his relatives? 

3: What did the Makkans do? 

4: How did the Banu Hashim live? 

5: Who took pity on the Banu Hashim? 

Q8: Translate the following sentences into English.                                                05 

۔ تم میری راءے پر نکتہ ۳۔ یہ دکاندار گھٹیا مال بیچتا ہے ۲۔غریب آدمی مشکل سے گزر بسر کرتا ہے  ١

۔ چور گھر میں نقب لگا چکے ہیں ۵۔ عدالت میرے حق میں فیصلہ دے چکی ہے ۔ ۴چینی نہیں کر ہے ہو ۔   

Q9: Change the voice of the following.                                                        05 

1: They have bought a horse. 2: They are buying this house. 

3: The boy makes the picture. 4: Why is he mending the chair? 

5:This house is being bought by them.                                                
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Translation - Unit No. 6 

“The Quad’s Vision and Pakistan” 

 1رچکیل ربمن 

وہظر ِ اپاتسکم ےک ادتبایئ اور نھٹک ووتقں ےک دورام اقدئِ امظع دمحم یلع انجح ےن کلم ریگ دورہ ایک۔ 

اکل یک اتہبت ےس "ام اک دصقم ولوگں ںیم ذجہب اُاھبران اھت۔ الوہر ںیم اوہنں ےن اکی رقتری ںیم اہک، 

"ولغمب ہن وہں۔  

ونزیخ اوقال یک یئک اثمںیل یتلم ںیہ وہنجں ےن ضحم ہتخپ زعل اور وقِت رکدار ےس  (ایسی)اترخی ںیم "

وخد وک رتیق دی۔ مت اہنتی یہ دمعہ وماد ےس ےنب وہ اور مت یسک ےس رتمک ںیہن۔ اانپ وحہلص احبك روھک۔ 

ومت ےس وخزفدہ تم وہں۔ اپاتسکم اور االسل  ےک واقر  وک اچبےن ےک ےیل ںیمہ اہبدری ےس اس اک 

"اسانم رکان اچےیہ۔ اانپ رفض اجب الؤ اور اپاتسکم رپ رھبواس روھک، ہی اقمئ رےنہ ےک ےیل انب ےہ۔  
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 2رچکیل ربمن 

ربِ ریغص ےک املسمونں ےک ےیل اکی  اگل ونط یک اخرط میظع رامنہ یک دجودہج اک وپرا رفس املسمونں 

ےک وطبر اکی وقل ےک ااحتد و اافتق ےک اینبدی ہطقن رپ ینبم اھت۔ اوہنں ےن اپاتسکم ےس قلعتم ابت 

 اےنت واحض اافلظ ںیم ایبم یک ہک اعل آدیم اُےس ھجمس ےکس۔ 

 

مہ اکی اایتمزی ذہتبی و اقثتف، زابم و "وہظِر اپاتسکم ےس نیت اسك ےلہپ  اوہنں ےن ووثق ےس اہک، 

ادب ، نف اور نفِ ریمعت، انل اور االطصاحت، ادقار و انتمتبس اک وعشر، اقونین اقدعے و االخیق اضےطب، 

ر و انمتںیئ رےنھک وایل وقل ںیہ۔ ارصتخمل زدنیگ ےس قلعتم امہرا اانپ 
ِ

ِ

رواج و وقتمی، اترخی و ادب، ادناِز ف

ہ رظن 

 

ئ
قط

ِ

ن
ےہ۔ (وسچ، رظنہی)اکی اایتمزی   

 

اھت ہک املسمم اکی اگل وقل ںیہ۔ ام ےک وقیم  (اقمئ)رظنہی اپاتسکم ایس اینبدی اوصك رپ اوتسار 

مض رکےن یک یسک یھب وکشش یک رھبوپر  (یسک دورسی وقل ےک صخشت ںیم)اور ایسیس صخشت وک 

 زماتمح یک اجےئ یگ۔
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 3رچکیل ربمن 

ہ دیقعہ اور ااقتعد واےل ااسنم ےھت۔ اںیہن ہتخپ نیقی اھت ہک االسیم اوصولں رپ ینبم وہظر 

 

ئ

ِ

ُخ
پ 

اقدئِ امظع 

ء 1945وہیت اپاتسکم یک یئن رایتس ومجمیع وطر رپ اعمرشے یک االصح رک دے یگ۔ ربمتس  (ومندار)

االسل وپرے ملسم اعمرشے اور زدنیگ ےک رہ ےبعش " وک اےنپ دیع ےک اغیپل ںیم اقدئِ امظع ےن اہک،

"وک اامتجیع اور ارفنادی وطر رپ اباقدعہ انبےن واال اکی لمکم اضہطب ےہ۔  

 

وك ےکچ ںیہ ہک اقدئِ امظع دمحم یلع انجح  ُ

ھ

آج اقدئ اک اپاتسکم ےب امشر الکشمت اک اسانم رک راہ ےہ۔ مہ ب

اامیم، "یک رھبوپر ایقدت ںیم املسمونں ےن سک دقر دجودہج یک۔ اقدئِ امظع ےک رہنسی اوصك 

رپ لمع ریپا وہ رک مہ وموجدہ الکشمت رپ اقوب اپ ےتکس ںیہ۔ ونوجاونں ےس ام یک " ااحتد اور مظن و طبض

اب ہی مت رپ ااصحنر رکات ےہ ہک اکل "اس تحیصن اک ذترکہ رک ےک مہ اینپ وقل وک وبضمط انب ےتکس ںیہ ہک 

"امہرا اکایمب وہان ینیقی ےہ۔ (بت)رکو، اکل رکو اور اکل رکو اور   
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Translation - Unit No. 7 

“The Sultan Ahmad Masjid” 

 4رچکیل ربمن 

 رظن 
ِ
این یک اجذب

ُ
دقمی امعروتں ںیم ےس اکی ےہ۔ اُم یلین اٹولئں یک وہج ےس وج اس ےک  (رُپ ششک)دجسم اطلسم ادمح د

ادنوم یک زبی و زتنی یتنب ںیہ ہی یلین دجسم ےک وطر رپ یھب وہشمر ےہ۔ اوبنتسك ، وجہک رتیک اک بس ےس ڑبا رہش ےہ اور وج 

رگودییگ، )ایسوحں یک رفیگتفی   (دجسم)ء کت تنطلسِ امثعہین اک داراالخلہف راہ ےہ، ںیم وموجد ہی 1923ء ےس ےل رک 1453

اک وبقمك رتنی اقمل نب یئگ ےہ۔ (وتہج، دنسپدییگ  

ء ےک دورام ریمعت ایک ایگ۔ رواج ےک اطمقب، اےنپ زامےن یک دورسی 1616ء  اور 1609اےس ادمحِ اوك ےک دوِر وکحتم ںیم 

دجسموں یک رطح ہی دجسم اےنپ ابین اک ربقمہ، اکی دمرہس اور اکی اسمرف اخہن رپ لمتشم ےہ۔  

 آاغ"ء ںیم رشوع وہیئ۔ اطلسم ےن اشیہ امرہِ ریمعتات 1609دجسم یک ریمعت 

 

مت
ح
م

وک اس وصنمےب اک رگنام رقمر " دص رکف 

ء ںیم ااتتفیح رقتبی دقعنم یک یئگ۔ دب یتمسق ےس اطلسم اینپ زدنیگ ںیم  اس دجسم یک لیمکت ہن ھکیس اکس۔ ہی اس 1616ایک۔ 

 ےک اجنیشن ٰیفطصم اوك ےک ِدہع وکحتم ںیم لمکم وہیئ۔

رگاج رھگ دوونں ےک  نفِ ریمعت  (ہینطنطسق اک رپاان انل ابزنیطن اور این اوبنتسك ےہ)یلین دجسم تنطلسِ امثعہین یک دجسم اور ابزینیطن 

ملسم نفِ ریمعت یک اجعابئت ںیم ےس  (وج ہک)اہای وصایف، / اہایگ وصہیف / آای وصہیف "ےہ۔دجسم   (اظرہ رکیت)ےک رطز یک رہظم 

وک یھب ومنےن ےک وطر رپ رظن ںیم راھک ایگ۔  یلین دجسم اشم و وشتک ، تمظع اور دقواقتم ںیم آج یھب ےب " اکی یھت،

 لثم یھجمس اجیت ےہ۔
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 5رچکیل ربمن 

را وہا ےہ۔ اس ےک دوونں ارطاف 
ِ
دجسم اک اکی وعیس و رعضی ریبوین نحص ےہ وج اکی لسلسم رحمایب ہبق دار رادہاری ےس ھگ

رمزک ںیم وفارہ ےہ وج نحص یک وتعس ےک ربسکع دقرے وھچاٹ ےہ۔ رغمیب  (نحص ےک)ںیم ووض یک وہسایلت وموجد ںیہ۔ 

 (اطلسم)رطف نحص ےک دروازے ےک اُورپی ےصح ںیم ولےہ یک اکی اھبری زریجن اکٹلیئ یئگ ےہ۔ ہی تمس رصف ابداشہ 

ھُھکا ان ڑپے۔ 
ج

ےک ےیل وصخمص یھت۔ زریجن واہں اس ےیل اکٹلیئ یئگ یھت اتہک  بج یھبک ابداشہ نحص ںیم دالخ وہ اُےس اانپ رس 

یک ااسکنری وک ینیقی انبےن ےک ےیل ہی اکی العیتم ااشرہ اھت۔  (رمکحام)وقِت ریب ےک اسےنم رفامں روا   

 

 زہار 20رپ لگِ الہل  ےک اچپس ےس زایدہ فلتخم ومنونں ںیم اہھت ےس ینب  (رماد رفش)دجسم ےک ادنروین ےصح ےک ےلچن اقمل  

ےس زایدہ ینیچ یٹم یک اٹولئں ےس ریکلںی اگلیئ یئگ ںیہ۔ رلیگی ےک اقمل رپ وھپولں، ولھپں اور رسو ےک وپدوں یک امندنئیگ 

ریحت ازیگن دح کت رنیگن وہ اجات ےہ۔ (رظنم)ےک اسھت ہشقن   

 

ےہ۔ اس ےک ادنروین ےصح وک رونش رکےن ےک ےیل دو وس ےس  (اجس)ادنروین ےصح ےک اورپ اک اقمل ےلین رونغ ےس آراہتس 

زادئ ردگنار دیچیپہ ومنونں وایل ےشیش یک ڑھکایکں دقریت روینش ادنر آےن دیتی ںیہ اور افونس اینپ کمچ دکم ےس اےس زمدی 

 اپک یک آایت اشلم ںیہ۔ رفش اغوچیلں 
ِ
ےس ڈےکھ ںیہ۔ (اقونیلں )ونمر  رکےت ںیہ۔ زتنیئ و آراشئ ںیم الکل  
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 6رچکیل ربمن 

دجسم ےک ادنروین ےصح اک بس ےس امہ زجو رحماب ےہ وج ہک دمعیگ ےس شقن و اگنر ےیک ےئگ گنسِ رمرم ےس انب ےہ۔ رحماب 

ےک داںیئ رطف وخب آراہتس ریپاہتس ربنم ےہ۔ دجسم اک ہشقن ااسی انبای ایگ ےہ ہک بج ہی ااہتنیئ اچھکچھک رھبی وہ بت یھب دجسم 

ںیم وموجد رہ صخش اامل وک نس اور دھکی اتکس ےہ۔ اشیہ رمکہ ونجب رشمیق وکےن ںیم واعق ےہ۔ اس اک اانپ ربنم ےہ ےسج زبس 

 یتمیق ونیگنں اور الگوبں ےس اجسای اجات ےہ۔

 

یلین دجسم ےک ھچ انیمر ںیہ۔ اچر انیمر اکی اکی رک ےک دجسم ےک اچروں وکونں رپ ڑھکے ںیہ۔ لسنپ یک لکش ےک ام انیمروں 

ںیہ، ہکبج ریبوین نحص ےک ااتتخل رپ ابیق دو انیمروں ںیم رصف دو دو ابوکلاینں ںیہ  (ےجھچ)ںیم ےس رہ کی ںیم نیت ابوکلاینں   

اشل وک ڑبی دعتاد ںیم  ایسح اور رتک اشل یک امنز ےک ےیل اذام ےننس دجسم ےک اسےنم واےل اپرک ںیم عمج وہ اجےت ںیہ۔ 

یب ےس ریساب وہاجےت ںیہ۔ ارگےچ یلین دجسم اک تہب ھچُک رگدِش امہ و اسك  
َ
دجسم رووینشں ےس اور ومونمں ےک ِدك قشعِ ر

این یک اُم ایداگروں ںیم ےس اکی 
ُ
یک ذنر وہاکچ ےہ، رگم ہی اےنپ ایسوحں یک تبحم ےس رحمول ںیہن وہیئ۔ ہی دجسم ایھب کت د

 ےہ اہجں ولگ بس ےس زایدہ آےت ںیہ۔
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SCHOOL MUZAFFARGARH 

 Chapter                                      Cell cycle 

MCQs 

1 In which phase of cell cycle spindle fibers are formed? 

A-G2 phase    B-interphase.      C -prophase         D- metaphase 

2 Which phase of cell division is very different in plants and animals? 

A-Metaphase.       B-anaphase     C-telophase       D- cytokinesis 

3In whichstage of the cell cycle cells spend most of their lives? 

A-Prophase.         B-metaphase     C-interphase        D- telophase 

4Which of the following distinguishes meiosis and mitosis? 

A-Chromosomes number is reduced 

B-Chromosomes undergo crossing over 

C-The daughter cells are genetically  different from the parents cells 

D-All these 

5 Chromosomes are visible during 

A-Interphase      B- G1 phase.      C-S phaseD- cell division 

6 duplication of chromosomes take place in phase 

A-G1        B-G2.      C-S phaseD- M phase 
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7In _______  phase cells have temporarily or permanently stopped dividing 

A-G1 phase.      B-  M phase       C- S phase      D-G0 phase 

8 during which phase in metabolic activities of cell are very high? 

A-Prophase      B-metaphase       C-interphase       D- anaphase 

9at which stage of cell cycle cell stop dividing 

KipA-G0.  B- G1                      C-G2                   D- S 

10 at which stage cell doubles  its chromosomes? 

A-G 1 phase.      B-S phase           C-G2 phase      D- G0 phase 

11during which phase of a mitosis spindles are formed? 

A_G2.                 B_ interphase.      C_ prophase.     D_metaphase 

12 the phase of cell cycle in which cell prepares  itself for division is called 

A_ Prophase.     B_ interphase.     C_ metaphase.  D_ telophase 

13 whose cells never enter in G_0 phase? 

A_Liver             B_kidney      C_nervous     D_epithelial 

14 the division of nucleus is called 

A_  Synapsis        B_ cytokinesis   C_ karyokinesis     D_ interphase 

15 the division of cytoplasm is called 

A_ Karyokinesis    B_  cytokinesisC_ mitosis        D_kinetokore 

16 mitosis is divided into _____ major phases 

A_ 2           B_ 3.             C_ 4.          D_ 5 

17 complete set of spindle fibre is known as 

A_ CentrosomeB_ mitotic spindle   C_ centromere D_ none of these 

18 the chromosomes arrange themselves along the equator of the cell in 

phase 

A_ Prophase     B_ metaphase    C_ anaphase   D_ telophase 

19 Chiasmata is formed during 

A_  Metaphase   B_  anaphase     C_ prophase   D_  telophase 

20 in which phase of mitosis nuclear envelope of a cell is broken down 

A_  Prophase    B_ metaphase     C_  anaphase    D_ telophase 

21 chromosomes are composed of 
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A_ Lipids           B_  DNAC_ RNA                 D_  DNA and protein 

22 regeneration process is found in 

A_ Hydra           B_ funaria         C_ moss              D_ sea_star 

23 the animal which produces lost part with the process of regeneration is 

A_ Paramecisam     B_  Sea_star.   C_  Sea lion     D_  sea urchin 

24 which organism regenerates it’s  lost parts through mitosis 

 A_ Sea star           B_  horse          C_ mosquito       D_frog  

25 budding process is found in 

A_ Fern         B_  onion           C_ cockroach D_Hydra 

26 Error in the control of mitosis may cause  

A_ Cough     B _ constipationC_  ulcer     D_  cancer 

27 A sexual reproduction in hydra takes place by 

A_ Spores    B_ mitosis         C_  budding      D_  cutting 

28 Process of formation of new tumors is known as 

A  _ Synapsis     B_ crossing   C_ metastasis   D_ regeneration 

29 A tumor which remains in their original location is called 

A_ Malignant    B_ metastasis   C_ benign    D_ all are same terms 

30Oscar Hertwing discovered meiosis in 

A_ 1875          B_ 1876              C_ 1877         D_ 1878 

31 Meiosis was discovered for the first time by  

A_ Rudolph Virchow.      B_  Walther Flemming.     C_ August weismannD_ Oscar 

HertwingC 

32 The word meiosis is derived from a Greek word meion which means 

A_ To make smaller       B_ to make bigger      C _  to cut  D _to duplicate 

33 Which phase is the longest  in meiosis 

A_ Prophase ll.       B_  Prophase I.  C_   Telophase ll. D_     Metaphase l 

34 The phase in which crossing over occurs 

A_ AnaphaseB_ metaphase    C_  prophase ll.   D _ Prophase l 

35 The exchange of parts of chromatids of homologous chromosomes is called 

A_ Chiasmata      B_ crossing     C_  over linkage      D_  phragmoplast 

20



36 In 1911______observed crossing over in a fruit fly 

A_ Morgan.       B_     Weisman. C_    Mendel.      D_ Lamark 

37 During meiosis one cell divides into daughter cells 

A_2      B_ 3         C_ 4        D_ 8 

_______ is reversal of prophase 

A_ Metaphase        B_ anaphase     C_  interphase     D_  telophase 

38 Cells which form the body of organism are called 

A _Germ cells    B_  gametes        C_ somatic cell     D_ parent cell 

39 Accidental death of cells and living tissues is known as 

A_ CancerB_ apoptosisC_ necrosis    D_   both A and C 

40 The accidental death of cell is called 

A _ Synapsis     B_ somatic cell        C_ apoptosis    D_  necrosis 

41 Cells die each day by apoptosis in an adult human 

A_ 50_100 billion        B_ 50_80 billion       C_ 50_90 billion   D_  50_70 billion 

42 During apoptosis cell membrane makes a irregular buds called 

A_ Apoptotic bodies.     B _ BlebsC_ chromatin bodies.    D_ Tumors 

43 In which organism the Thomas hunt Morgan observed the phenomenon of 

crossing over 

A _  Bat       B_ mosquito     C_ fruit fly    D _ sparrows 
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Chapter #4By: (Abd ur Rasheed  SS Chemistry SKKPHSS/ Muzaffargarh) 
Structure of Molecules 

Lecture # 1      DATE:  06-07-2020(Monday) 

Q.1 Why atoms combine to form chemical bonds? 

It is a universal rule that everything in this world tends to become more stable. 

Atoms achieve this stablility in the following two ways; 

By attaining electronic configuration of inert gases ns2, np6 
 

Atoms achieve stability by attaining electronic configuration of noble gases (He, Ne or Ar, etc.) 

i.e.ns2, np6. Having 2 or 8 electrons in the valence shell is sign of stability. Attaining two electrons in 

the valence shell is called duplet rule while attaining eight electrons in the valence shell is called 

octet rule.The noble gases do have 2 or 8 electrons in their valence shells. It means all the noble 

gases have their valence shells completely filled. Their atoms do not have vacant space in their 

valence shell to accommodate extra electrons. Therefore, noble gases do not gain, lose or share 

electrons. That is why they are non-reactive.The importance of the noble gas electronic 

configuration lies in the fact that all other atoms try their best to have the noble gas electronic 

configuration. For this purpose, atoms combine with one another, which is called chemical bonding. 

In other words, atoms form chemical bonds to achieve stability by acquiring inert gas electron 

configuration. An atom can accommodate 8 electrons in its valence shell in three ways:  

i. By giving valence shell electrons (if they are less than three) to other atoms.  

ii. By gaining electrons from other atoms (if the valence shell has five or more electrons in it).  

iii. By sharing valence electrons with other atoms 

Lowest energy concept; 

Every atom tries to attain minimum energy. When two atoms come in close contact with each other, 

two types of forces come into play 

1. Alternative forces between electrons of one atom and nucleus of the other. 

2. Repulsive forces due to inter-electronic and inter-nuclear repulsions. When there is increase 

in the attractive force the two atoms combine, otherwise they do not combine. The 

attractive force results in lower energy 

Lecture # 2      DATE:  07-07-2020 (Tuesday) 

Q,2 State the following rules duplet rule, octet rule. 

duplet rule 

Attaining two electrons in valence shell is called duplet rule. 

octet rule 

Attaining 8 electrons in valence shell is called octet rule. 
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Q,3 What is a 

bond?
”𝑡𝑒 𝑎𝑡𝑡𝑟𝑎𝑐𝑡𝑖𝑣𝑒 𝑓𝑜𝑟𝑐𝑒 𝑏𝑦 𝑚𝑒𝑎𝑛𝑠 𝑜𝑓 𝑤𝑖𝑐 𝑎𝑡𝑜𝑚𝑠 𝑎𝑟𝑒 𝑒𝑙𝑑 𝑡𝑜𝑔𝑒𝑡𝑒𝑟 𝑖𝑛 𝑎 𝑠𝑡𝑎𝑏𝑙𝑒 𝑎𝑟𝑟𝑎𝑛𝑔𝑒𝑚𝑒𝑛𝑡 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑# 

𝑎 𝑏𝑜𝑛𝑑"  

Q,4 Define the following terms; 

 

1. Valence electrons; 
                                    The electrons in the outermost shell of an atom are called valence electrons. 

2. Bonding electrons; 
                                     The valence electrons which take part in a chemical reaction are called 

bonding electrons. 
 

3. Non-bonding electrons; 
The valence electrons which do not in forming covalent bonds are called   

Non-bonding electrons. 
 

4. Bond pair; 

A pair of electrons shared between two atoms is called a bonding pair. 

5. Lone pairs 

Pairs ofvalence electrons not involved in bonding are called lone pairs 

 

Q,5 Name the types of chemical bonds; 

1. Ionic bond  

2. Covalent bond  

3. Dative covalent bond 

4. Metallic bond 

Lecture # 3      DATE:  08-07-2020 (Wednesday) 

Q.6 Discuss an ionic bond? 

 

The elements of Group-1 and Group-2 being metals have the tendency to lose their valence 

electrons forming positively charged ions. Whereas non-metals of Group15 to Group-17 have the 

tendency to gain or accept electrons. They are electronegative elements with high electron 

affinities. If atoms belonging to these two different groups, metals and non-metals, are allowed 

to react, chemical bond is formed. This type of chemical bond, which is formed due to complete 

transfer of electron from one atom to another atom, is called ionic bond. 

 

 

2𝑁𝑎 𝑠         +            𝐶𝑙2 𝑔  =                       2𝑁𝑎𝐶𝑙(𝑠) 

Sodium chloride is a simple compound formed by sodium (Z =11) and chlorine (Z=17) atoms. The 

ground state electronic configuration of these elements is shown below: 
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The frames indicate electrons in the valence shells of these elements; sodium has only one 

electron and chlorine has seven electrons. Sodium being electropositive element has the 

tendency to lose electron and chlorine being an electronegative element has the tendency to 

gain electron. Therefore, they form positive and negative ions by losing and gaining electrons, 

respectively. They attain electronic configuration to the nearest noble gases. 

 

By losing one electron from the outermost shell, sodium becomes Na ion and it is left with 8 electrons in the 

second shell which will now become the valence shell. By gaining one electron, chlorine atom now also has 

eight electrons in its outermost shell  and becomes CI ion. Both of these atoms are now changed into 

oppositely charged ions. They stabilize themselves by combining with each other due to electrostatic force 

of attraction between them such as: 

 

It is to be noted that only valence shell electrons take part in this type of bonding, while other electrons are 

not involved. In such type of reaction heat is usually given out. The compounds formed due to this type of 

bonding are called ionic compounds. 

Lecture # 4      DATE:  09-07-2020 (Thursday) 

 

Test yourself 4.1 
i. Why does sodium form a chemical bond with chlorine? 

Ans: i.  Both sodium and chlorine form a chemical bond to require 8 electrons in their outer shells.  

Sodium loses 1 electron from its outermost shell and becomes Na+  similarly Chlorine loses  
an electron and  becomes Cl− . both are now oppositely charged ions they stablize themselves and 

bond with each other due to electrosatic force of attraction between them and a low energy state. 

𝑁𝑎+ + 𝐶𝑙−    𝑁𝑎𝐶𝑙 

 

 
ii. Why does sodium lose an electron and attains +1 charge? 

Ans:  ii.  sodium loss an electron n oprder to acquire 8 electrons in its ourmost  shell an becomes Na + 
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iii. How do atoms follow octet rule? 

Ans:  iii.  atoms follow octet rule inn the following thre ways; 

i. By giving valence electrons to other atoms 

ii. By gaining electrons from other atoms 

iii. By sharing valence electrons with other atoms 

 

iv. Which electrons are involved in chemical bonding? 

Ans: iv.  The electrons of the valence shell are involved in bonding 

v. Why does group 1 elements prefer to combine with group 17 elements.  

Ans: v.  Group 1 atoms have 1 elements in their valence shells and group 17 atoms have 7 electrons in their  

valence shells group 17 atoms having 7 electrons in their valence shell can gain 1 electron very easily thus  

group 1 atoms prefer to bond with group 17 atoms    

vi. Why chlorine can accept only 1 electron? 

Ans: vi. Chlorine has 7 electrons in its valence shell .it can accept only one electron to complete its 

valence shell.  

Lecture # 5   DATE:  10-07-2020 (Friday) 

Q.7 Discuss a covalent bond. 

The elements of Group-13 to Group-17 when allowed to react with each other, they form a chemical bond 

by mutual sharing of their valence shell electrons. This type of bond, which is formed due to mutual sharing 

of electrons, is called a covalent bond. The energy changes during the covalent bond formation are of 

considerable value. When two atoms approach each other attractive forces develop between electrons of 

one atom and nucleus of the other atom. Simultaneously, repulsive forces between electrons of the two 

atoms as well as between their nuclei are also created. When the attractive forces dominate due to decrease 

in distance between those two atoms, a chemical bond is formed between them. See following Fig 1.1.                                                                                                                                               

The formation of hydrogen, chlorine, nitrogen and oxygen gases are few examples of this type of bonding. 

Where            a = attractive forces between nuclei and electrons in bonded H- atoms 

   r = repulsive forces between 𝒑+&𝒑+ 𝒂𝒏𝒅 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒆−& 𝒆− 𝒊𝒏 𝑯𝟐 𝒎𝒐𝒍𝒆𝒄𝒖𝒍𝒆. 

Fig 1.1 

𝑯 𝒂𝒕𝒐𝒎   + 𝑯 𝒂𝒕𝒐𝒎  𝑯𝟐 𝒎𝒐𝒍𝒆𝒄𝒖𝒍𝒆. 

a = attractive force  r = repulsive force  

  4a = 4 attractive forces dominant than  

 2r = 2 repulsive forces 

Lecture # 6   DATE:  11-07-2020 (Saturday) 

Q.8 Explain the types of covalent bonds. 

 

Single covalent bond;  
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When one electron is contributed by each bonded atom, one bond pair is formed and it forms a 

single covalent bond. While drawing the structure of such molecules the single bond pair is 

indicated by a line between those two atoms. 

H-HorH   H 
 

 

 
Double covalent bond; =  

When each bonded atom contributes two electrons, two bond pairs are shared and a double 

covalent bond is formed. These bond pairs are indicated as double line between those atoms in 

the structure of such molecules. The molecules like oxygen (O) 2 gas and ethene (C H) show such 

type of double covalent bonds. 

 

                                              (double covalent bond) 

 

 
 

Triple covalent bond;  
      When each bonded atom contributes three electrons, there bond parts are involved in bond 

formation. This type is called triple covalent bond. Three small lines are used to indicate these 

pair of electrons between those atoms in the molecules of such compounds. The examples of 

molecules having triple covalent bonds are nitrogen (N2) and ethyne (C2H2). 
 

 
                                (triple covalent bond) 
 

 
By this mutual sharing of valence shell electrons, each of the contributing atom attains the 'Octet' 

or nearest noble gas electronic configuration. 

 
 

 

Lecture # 7   DATE:  13-07-2020 (Monday) 
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Q.9 Discuss dative Covalent or Coordinate Covalent Bond. 

Coordinate covalent or dative covalent bonding is a type of covalent bonding in which the bond 

pair of electrons is donated by one bonded atom only. The atom which donates the electron pair 

is called donor and the atom which accepts the electron pair is called acceptor. A small arrow is 

usually used to indicate the atom and pair of electron being donated. The head of arrow is 

towards the acceptor atom. The non-bonded electron pair available on an atom, like the one 

available on + nitrogen in ammonia, (NH) is called a lone pair. When a proton (H) approaches a 3 

molecule with a lone pair of electrons, that lone pair is donated + to H and a coordinate covalent 

bond is formed, e.g. formation of + ammonium radical (NH). 

 

 
 

 
 

                Fig. 4.1 dative covalent bond (red arrow)   

 

In the formation of BF 3 (boron trifluoride) molecule, three valence electrons of boron atom (Z= 

5) pair up with three electrons, one from each three fluorine atoms. The boron atom even after 

this sharing of electrons (covalent bond formation), remains short or deficit of two electrons in its 

outermost shell. Now if a molecule with a lone pair approaches this molecule, it accepts lone pair 

from that donor and forms a coordinate covalent bond. The lone pair on nitrogen of ammonia 

molecule makes it a good donor molecule to form a coordinate covalent bond as shown in figure 

4.1. 

 

 

 

 

 

 

 

 

 

 

Lecture # 8   DATE:  14-07-2020 (Tuesday) 

Q.11 Explain the difference between Polar and Non - polar Covalent Bond. 

Polar and Non - polar Covalent Bond 

If a covalent bond is formed between two similar atoms (homo-atoms), the shared pair of 

electrons is attracted by both the atoms equally. Such type of bond is called non-polar covalent 

bond. These bonds are formed by equal sharing of electron pair between the two bonding atoms. 

This type of bond is called a pure covalent bond. For example, bond formation in 𝐻2 𝑎𝑛𝑑 𝐶𝑙2. If 

the covalent bond is formed between two different types of atoms (hetroatoms) then the bond 
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pair of electrons will not be attracted equally by the bonded atoms. One of the atoms will attract 

the bond pair of electrons more strongly than the other one. This atom(element) will be called as 

more electronegative. When there is difference of electronegativity between two covalently 

bonded atoms, there will be unequal attraction for the bond pair of electrons between such 

atoms. It will result in the formation of polar covalent bond. The difference between 

electronegativities of hydrogen and chlorine is 1.0. As the electronegativity of chlorine is more, it 

attracts the shared pair of electron towards itself with a greater force. A partial negative charge is 

therefore created on chlorine and in turn a partial positive charge on hydrogen due to 

electronegativity difference. It creates polarity in the bond and is called polar covalent bond. 

 

 
 

The delta (𝜹) sign indicates partial positive or partial negative charge that is developed due to 

unequal sharing of shared pair or bonded pair of electrons. The compounds resulting from polar 

covalent bonds are called polar compounds. For example: water, hydrogen fluoride and hydrogen 

chloride. 

 

 
 

 

By using electronegativity values, it is possible to predict whether a chemical bond will be ionic or 

covalent in nature. A bond formed between elements of high electronegativity (halogen group) 

and elements of low electronegativity (alkali metals) are ionic in nature. There is complete 

transfer of electrons between them. The bond between elements of comparable 

electronegativities will be covalent in nature as the bond between carbon and hydrogen in 

methane, or nitrogen and hydrogen in ammonia. If the difference of electronegativities between 

two elements is more than 1.7 the bond between them will be predominantly ionic bond and if it 

is less than 1.7, the bond between two atoms will be predominantly covalent. 

 

Lecture # 9   DATE:  15-07-2020 (Wednesday) 
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Test yourself 4.2; 
i. Give the electronic configuration of carbon atom.  

Ans: i.       Atomic number of carbon; = 6 

            number of electrons in carbon = 6 

            electronic configuration= 1s2, 2s2, 2p6 

ii. What type of elements have tendency of sharing of electrons? 

Ans: ii.Non-metals have the tendency of sharing electrons  

iii. If repulsive forces dominate to attractive forces will a covalent bond form? 

Ans: iii.F repulsive forces dominate to attractive forces; covalent bond will not form. 

iv. Considering the electronic configuration of nitrogen atom, how many electrons are involved in bond 

formation and what type of covalent bond is formed 

Ans: iv.Electronic configuration of N atom = 1s2, 2s2, 2p3 nitrogen atom has 5 electrons in its valence 

shell, only 3 electrons are involved in bond formation. A triple covalent bond will be formed between the 

nitrogen atoms. 

v. Point out the type of covalent bonds in the following molecules CH4, C2H2, H2, N2, and O2 

Ans: v.    

molecule Structure of molecule Type of covalent bond 

CH4 

 

Single covalent bonds between c 
and h atoms. 

C2H4 

 

4 single covalent bonds between c 
and h atoms and one double 
covalent bond between C and C 
atoms.   

H2  H-H A single covalent bond between H 
and H atoms. 

N2 N≡N  A triple covalent bond between N 
and N 

O2 O=O  A double covalent bond 
between  O and O 

 

vi. What is a lone pair? How many lone pairs of electrons are present on nitrogen in ammonia? 

Ans: vi.Lone pair of electrons 
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i.                                                  A pair of valence electrons on an atom which is shared with any other atom is 

called a lone pair. 

ii. There is one lone pair of electrons present on nitrogen in ammonia. NH3 

iii. vii. Why is the BF3 electron deficient?  

Ans: vii.In the formation of boron trifluoride, BF3 molecule three electrons of boron (Z=5) are shared 

with three electrons of F atoms, one each from three F atoms. The boron atom after forming three 

covalent bonds has three electrons in its outermost shell. It is still short or deficient of two electrons (a 

pair of electrons) in its outermost shell 

viii. What types of electron pairs make a molecule good donor? 

Ans: viii. A molecule becomes good electron pair donor when it has at least one lone pair of electrons in 

an atom. 

ix. What is difference between bonded and lone pair of electron and how many bonded pair of electrons 

are present in NH molecule? 

Ans: ix.    Lone pair of electrons 

A pair of valence electrons on an atom which is not shared with any other atom is called lone pair of 

electrons.  

Bonded pair of electrons 

A pair of electrons shared between two atoms is called boded pair of electrons. 

Difference: 

A lone pair of electrons belong to a single whereas a bonded pair of electrons belongs two atoms in a 

molecule. 

x. What do you mean by delta sign and why it develops? 

Ans: x.The delta (𝛿)sign indicates partial negative charge.it developed due to unequal sharing of shared 

pair or bonded pair of electrons. 

 

 

 

 

 

xi. Why does oxygen molecule not form a polar covalent bond? 

Ans: xi.There are two similar oxygen atoms in an oxygen molecule. The shared pair of electrons is 

attracted by both atoms equally hence oxygen molecule is not form a polar covalent bond O=O. 

xii. Why has water polar covalent bonds? 

Ans: xii.Water has polar covalent bond because there is difference between electronegativity between H 

and O atoms. There will be un equal attraction for the bond pair of electrons between H and O atoms. It will 

result in the formation of polar covalent bond. 

      𝐻𝛿+ − 𝑂 𝛿− − 𝐻 𝛿+ 

 

 

 
Lecture # 10      DATE:  16-07-2020 (Thursday) 

Q.12 What is a metallic bond? 

Metallic Bond 

𝛿 +      𝛿 − 
     𝐻 −  𝐶𝑙   

                𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑐𝑙𝑜𝑟𝑖𝑑𝑒        water 

𝛿 +      𝛿 − 
    𝐻 −  𝐹 

            𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑓𝑙𝑢𝑜𝑟𝑖𝑑𝑒          
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The metallic bond is defined as a bond formed between metal atoms (positively charged ions) 

due to mobile or free electrons. The different properties shown by metals such as high melting 

and boiling points, good conductions of heat and electricity, hard and heavy nature, suggest 

existence of different type of chemical bond between atoms of metals. In case of metals, the hold 

of nucleus over the outermost electrons is weak because of large sized atoms and greater 

number of shells in between nucleus and valence electrons. Furthermore, because of low 

ionization potentials, metals have the tendency to lose their outermost electrons easily. 

Resultantly, these loose or free electrons of all metal atoms move freely in the spaces between 

atoms of a metal. None of these electrons is attached to any particular atom. Either they belong 

to a common pool, or belong to all the atoms of that metal. Nuclei of metal atoms appear 

submerged in sea of these free mobile electrons. These mobile electrons are responsible for 

holding the atoms of metals together forming a metallic bond. A simple metallic bond is shown in 

figure 4.2. 

 
 

Fig. 4.2 A schematic diagram of Copper wire showing its positive nuclei (+) embedded in sea of 

free electrons (o) making 'Metallic Bonding’ 

Q.13 What are intermolecular forces? Show these forces among HCl molecules. 
INTERMOLECULAR FORCES 

As discussed earlier, the forces that hold atoms in a compound are chemical bonds. In addition to 

these strong bonding forces, relatively weak forces also exist in between the molecules, which 

are called intermolecular forces. The bonding and intermolecular forces of hydrochloric acid are 

shown below: 

 
                                  Inter molecular forces 

It requires about 17 kJ energy to break these intermolecular forces between one mole of liquid 

hydrogen chloride molecules to convert it into gas. Whereas, about 430 kJ energy's required to 

break the chemical bond between hydrogen and chlorine atoms in 1 mole of hydrogen chloride. 

 

Lecture # 11   DATE:  17-07-2020 (Friday) 

Q.14 Describe dipole-dipole interactions with suitable example. 
Dipole - Dipole Interaction 

All intermolecular forces, which are collectively called van der Waals forces, are electrical 

in nature. They result from the attractions of opposite charges which may be temporary 

or permanent. The unequal sharing of electrons between two different types of atoms 
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make one end of molecule slightly positive and other end slightly negatively charged. As 

shared pair of electron is drawn towards more electro negative atom, it is partially 

negatively charged, as chlorine in hydrogen chloride. The other end automatically 

becomes partially positively charged. 

 

 
When partial positive and partial negative charges exist at different positions in a 

molecule, the adjacent molecules will arrange themselves in such a way that negative 

end of that molecule comes near to positive end of other molecule. It results in a net 

forces of attraction between oppositely charged ends of two adjacent molecules. These 

attractive forces are called dipole – dipole interactions as represented in HC1: 

 
 

Q.15 What is hydrogen bonding? Also discuss its effects on physical properties of 

compounds. 
Hydrogen Bonding 

Hydrogen bonding is a special type of intermolecular forces present in the permanently 

polar molecules. This bonding can be considered unique dipole-dipole attraction. This 

force of attraction develops between molecules that have a hydrogen atom bonded to a 

small, highly electronegative atom with lone pairs of electrons such as nitrogen, oxygen 

and fluorine. The covalent bond between hydrogen atom and other atom becomes polar 

enough to create a partial positive charge on hydrogen atom and a partial negative 

charge on the other atom. The small size and high partial positive charge on the hydrogen 

atom enables it to attract highly electronegative (N, O or F) atom of the other molecule. 

So, partially positively charged hydrogen atom of one molecule attracts and forms a bond 

with the partially negatively charged atom of the other molecule, the bonding is called 

hydrogen bonding. This force of attraction is represented by a dotted line between the 

molecules as shown below: 

 
 

 
Hydrogen bonding affects the physical properties of the molecules. Due to this boiling 

points of the compounds are affected greatly. For example, boiling point of water (100 

°C) is higher than that of alcohol (78 °C) because of more and stronger hydrogen bonding 

in water. The important phenomenon of floating of ice over water is because of hydrogen 

3 bonding. The density of ice at 0 °C (0.917 gem ) is less than that of liquid water at 3) 

0°C (1.00 gem . In the liquid state water molecules move randomly. However, when 
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water freezes, the molecules arrange themselves in an ordered form, that gives them 

open structure. This process expands the molecules, that results in ice being less dense as 

compared to water. 

 

Lecture # 12   DATE:  18-07-2020 (Saturday) 

 

Test yourself 4.3; 
i. What type of elements form metallic bonds? 

Ans: i.Metals form metallic bonds. 

ii. Why is the hold of nucleus over the outermost electrons in metals weak? 

Ans: ii.This is because outer or valence electrons move freely in metals they do not belong to any individual atom 

they move freely from one atom to another. They are not localized. They leave one atom and enter the influence of 

another atom there is a weak force between the nucleus and the free electrons. Thus the hold of the nucleus to 

the outermost electrons is weak. 

iii. Why the electrons move freely in metals? 

Ans: iii.This is because the valence electrons are loosely held by the nucleus of the atom. They do not belong to 

any individual atoms. These electrons are not localized. There is a weak force of attraction between the nucleus 

and the mobile electrons. Hence valence electrons move freely in metals.  

iv. Which types of electrons are responsible for holdings the atoms together in metals. 

Ans: iv.The metal atoms are held together by valence electrons which forms an electron sea.  

 

 

v. Why a dipole develops in a molecule? 

Ans: v.A dipole develops in a molecule due to electronegativity difference between the two bonded atoms. For 

example, the molecule of hydrogen chloride becomes a dipole. 

vi. What do you mean by induced dipole? 

Ans: vii.A dipole which is produced artificially due to its electron distortion by the other nearby dipole is called 

induced dipole.  

vii. Why are dipole forces of attraction not found in halogen molecules? 

Ans: viii.Dipole forces of attraction are not found in halogen molecules because they are nonpolar molecules.  

viii. What types of attractive forces exist between HCl molecules? 

Ans: viii.Dipole-dipole attractive forces exist between HCl molecules. 

ix. Define intermolecular forces; show these forces among HCl molecule. 

Ans: xi.Intermolecular forces; 

                       The attractive forces that exist between molecules of a substance are called intermolecular forces. 
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Lecture # 13   DATE:  20-07-2020 (Monday) 

Q.16 Discuss the effects of nature of bonding on the properties of compounds. 

NATURE OF BONDING AND PROPERTIES 

Properties of the compounds depend upon the nature of bonding present in them. Let us discuss the effects 

of nature of bonding on the properties of compounds. 

Nature boning and properties ofIonic Compounds 

Ionic compounds are made up of positively and negatively charged ions. Thus they consist of ions and not 

the molecules. These positively and negatively charged ions are held together in a solid or crystal form with 

strong electrostatic attractive forces. The orderly arrangement of Na+ and CI" ions in a solid crystal of 

sodium chloride is shown in figure 4.3. 

 

                     Figure 4.3 Regular arrangement of Na and CI ions in solid crystal of NaCl 

The ionic compounds have following properties: i. Ionic compounds are mostly crystalline solids. ii. Ionic 

compounds in solid state have negligible electrical conductance but they are good conductors in solution 

and in the molten form. It is due to presence of free ions in them. iii. Ionic compounds have high melting and 

boiling points. For example, sodium chloride has melting point 800 °C and a boiling point 1413 °C. As ionic 

compounds are made up of positive and negative ions, there exist strong electrostatic forces of attraction 

between oppositely charged ions. So, a great amount of energy is required to break these forces. iv. They 

dissolve easily in polar solvents like water. Water has high dielectric constant that weakens the attraction 

between ions. 

Lecture # 14   DATE:  21-07-2020 (Tuesday) 

Nature bonding and properties ofCovalent Compounds 

The covalent compounds are made up of molecules that are formed by mutual sharing of electrons between 

their atoms i.e. covalent bonds. A covalent bond is generally regarded as weaker than an ionic bond. 

Covalent compounds are made up of two or more non-metals, e.g. H2, CH4, CO2, H2SO4, C6H12O6. Lower 

molecular mass covalent compounds are gases or low boiling liquids. Contrary to it, higher molecular mass 

covalent compounds are solids.  

General properties shown by covalent compound are as follows:  

i. They have usually low melting and boiling points.  

ii. They are usually bad conductors of electricity. The compounds having polar character in their bonding are 

conductor of electricity when they dissolve in polar solvents.  
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iii. They are usually insoluble in water but are soluble in non-aqueous solvents like benzene, ether, alcohol 

and acetone.  

iv.  Large molecules with three dimensional bonding form covalent crystals which are very stable and hard.  

They have very high melting and boiling points. 

 

Q.16 What are polar and non-polar compounds? Also discuss their properties. 

Polar and Non-Polar Compounds as discussed earlier the polarity in a chemical bond is due to difference in 

electronegativities of the bonding atoms. On the Pauling Scale, fluorine has been given an 

electronegativity value of 4.0. The values for other elements are calculated relative to it. 

Polar compounds; 

                                A compound having polar covalent bonds in its molecules is called polar compounds. 

      For examples, H2O, HCl, C12H22O11, C6H12O6, H2SO4 etc. 

Non-Polar compounds; 

                                A compound having non-polar covalent bonds in its molecules is called non-polar 

compounds. 

      For examples, CO2, CH4, CCl4, C6H6 etc. 

 

 

Properties of polar and non-polar compounds; 

Properties of non-polar and polar covalent compounds differ to some extent.  

i. Non-polar covalent compounds usually do not dissolve in water while polar covalent compounds usually 

dissolve in water.  

ii. Similarly, non-polar compounds do not conduct electricity but an aqueous solution of a polar compound 

usually conduct electricity due to the formation of ions as a result of its reaction with water. 

 

 

 

Nature bonding and properties of Coordinate Covalent Compounds; 

Their properties are mostly similar to those of covalent compounds. As the nuclei in these compounds are 

held by shared pair of electrons, therefore, they do not form ions in water.  

i. Due to their covalent nature they form solutions in organic solvents and are very less soluble in water.  

ii. Usually they are rigid compounds with a dipole 

Nature bonding and properties ofMetals 

Metals have common property of conducting heat and electricity. It gives them prime role in many 

industires. Major properties shown by the metals are as follows:  

i. They show metallic luster.  

ii. They are usually malleable and ductile. Malleability is the property by virtue of which a metal can be rolled 

into sheets, while ductility is the property by virtue of which a metal can be drawn into wires.  

iii.  They have usually high melting and boiling points.  

iv. Being greater in size they have low ionization energies and form cations (M) very easily.  
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v. They are good conductors of heat and electricity in solid and liquid state due to mobile electrons. 

Lecture # 15     DATE:  22-07-2020 (Wednesday) 

 

Test yourself 4.4 

i. Why the ionic compounds have high melting and boiling points? 

Ans: i.Ionic compounds have high melting and boiling points. This is due to the strong electrostatic forces 

between oppositely charged ions in an ionic compound. 

ii. What do you mean by malleability? 

Ans: ii.   Malleability; The ability of metal by virtue of which it can be converted by into different shapes 

without breaking is called malleability. 

iii. Why are ionic compounds easily soluble in water? 

Ans: iii.   i. Like dissolves like. Similar solvents dissolved in similar solutes. Ionic substances are 

polar and are soluble in polar solvents like water. 

ii. In ionic compound oppositely charged ions are held together by ionic bonds. 

iv. What type of bond exists in sodium chloride? 

Ans: iv.   Ionic bond exists in sodium chloride 

v. Why the covalent compounds of bigger size molecules have high melting points? 

Ans: v.   This is because these molecules are linked together by a network of covalent bonds extending in all 

three dimensions. Therefore, covalent crystals are very stable and hard. For example silicon dioxide (𝑆𝑖𝑂2)𝑛  

and silicon carbide (𝑆𝑖𝐶)𝑛   where  ‘n’   represent large number for bigger sized molecules. 

vi. (a): What is the electronegativity difference between the following pair of elements (atoms). Predict the 

nature of the bond between them? (a) H and CI (b)H and Na (c) Na and I (d) K and CI  

(b): Comparing the electronegativity differences, arrange these compounds in increasing ionic strength. 

Ans:(a) H and CI 

Electronegativity difference, △EN = 3.2 -2.2 = 1.0 

 

The bond between H and Cl will be polar covalent bond,  

Ans:(b)H and Na; 
Electronegativity difference, △E. N = 2.2 – 0.9 = 1.3 

The bond between H and Na will be ionic bond, NaH this is because Na is a metal whereas H is a 

non-metal 

𝛿 +      𝛿 − 
      𝐻 −  𝐶𝑙   

        𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑐𝑙𝑜𝑟𝑖𝑑𝑒      
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Ans:(c) Na and I;  
Electronegativity difference, △E. N = 2.5 – 0.9 = 1.6 

The bond between I and Na will be ionic bond, NaI this is because Na is a metal whereas I is a 

non-metal 

Ans:(d) K and Cl; 

Electronegativity difference, △E. N = 3.2 - 0.8 = 2.4 

The bond between K and Cl will be ionic bond, KCl 

(b) Arrangement of compounds in increasing ionic strength is  KCl> NaI > NaH > HCl  

Synthetic Adhesives 

Although natural adhesives are less expensive to produce, but most important adhesives 

used now a days are synthetic. Adhesives based on synthetic resins and rubbers excel in versatility and 

performance. Synthetic adhesives can be produced in a sufficient supply with uniform properties and they 

can be modified in many ways. The polymers or resins used in synthetic adhesives fall into two general 

categories—thermoplastics and thermoseting. One form of polymer used industrially is epoxy adhesive. 

AIR CRAFTS, CARS, TRUCKS AND BOATS ARE PARTIALLY HELD TOGETHER WITH EPOXY ADHESIVES 

Epoxy is polymer that is formed from two different chemicals. These are referred to as resin and the 

hardener. Epoxy adhesives are called structural adhesives. These highperformance adhesives are used in the 

construction of aircraft, automobiles, bicycles, boats, golf clubs, where high strength bonds are required. 

Epoxy adhesives can be developed to suit almost any application. They can be made flexible or rigid, 

transparent or opaque even colored as well as fast or slow setting. Epoxy adhesives are good heat and 

chemical resistant. Because of these properties, they are given the name of engineering adhesives. 

 

Lecture # 16   DATE:  23-07-2020 (Thursday) 

Multiple Choice Questions 

Put a (√) on the correct answer  

1. Atoms react with each other because:  

(a) they are attracted to each other (b) they are short of electrons  

√(c) they want to attain stability(d) they want to disperse 

2. An atom having six electrons in its valence shell will achieve noble gas electronic configuration by: 

 (a) gaining one electron(b) losing all electrons   √(c) gaining two electrons(d) losing two electrons 

3. Considering the electronic configuration of atoms which atom with the given atomic number will be the 

most stable one?     (a) 6  (b) 8  √(c) 10  (d) 12 

4. Octet rule is:  

(a) description of eight electrons (b) picture of electronic configuration  

(c) pattern of electronic configuration      √(d) attaining of eight electrons 
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5. Transfer of electrons between atoms results in:  

(a) metallic bonding      √ (b) ionic bonding (c) covalent bonding (d) coordinate covalent bonding 

6. When an electronegative element combines with an electropositive element the type of bonding is:  

(a) covalent     √ (b) ionic (c) polar covalent    (d) coordinate covalent 

7. A bond formed between two non-metals is expected to be: 

√ (a) covalent   (b) ionic  (c) coordinate covalent  (d) metallic 

8. A bond pair in covalent molecules usually has:  

(a) one electron  √(b) two electrons (c) three electrons  (d) four electrons 

9. Which of the following compounds is not directional in its bonding? 

 (a) CH4 √(b) KBr  (c) CO2   (d). H2O 

10. Ice floats on water because:  

(a) ice is denser than water  (b) ice is crystalline in nature 

√ (c) water is denser than ice   (d) water molecules move randomly 

11. Covalent bond involves the  

 (a) donation of electrons  (b) acceptance of electrons 

√ (c) sharing of electron (d) repulsion of electrons 

 

12.How many covalent bonds does C2H2 molecule have?  

 (a) two  (b) three  (c) four   √(d) five 

12. Triple covalent bond involves how many electrons?  

(a) eight √ (b) six   (c) four    (d) only three 

13. Which pair of the molecules has same type of covalent bonds? 

 (a) O2 and HCl    (b) O2 and N2√ (c) O2 and C2 H4 (d) O2 and C2 H2 

14. Identify the compound which is not soluble in water. 

√(a) C6 H6   (b)NaCl   (c) KBr   (d) MgCl2 

15. Which one of the following is an electron deficient molecule?  

(a) NH3 √(b)BF3   (c) N 2   (d) O2 

16. Identify which pair has polar covalent bonds. 

 (a) O2 and Cl2  (b) H 2O and N 2   (c) H 2O and 2H2 √ (d) H 2O and Hc1 

17. Which one of the following is the weakest force among the atoms?  

(a) ionic force   (b) metallic force √ (c) intermolecular force  (d) covalent force 

Short answer questions. 
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1. Why do atoms react? 

   𝐀𝐧𝐬: 𝐴 𝑠𝑡𝑎𝑏𝑙𝑒 𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒 𝑖𝑠 𝑡𝑎𝑡 𝑤𝑖𝑐 𝑎𝑠 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑒𝑛𝑒𝑟𝑔𝑦 𝑎𝑛𝑑 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦  

Every atom tries to attain minimum energy and maximum stability. Atoms achieve stability by 

attaining electronic configuration of inert gases (He; Ne, Ar,etc.) helium has 2 electrons in its valence 

shell while other inert gases have 8 electrons in their valence shells these elements are chemically 

inert. Therefore, it was   concluded that the inert gas configuration is highly stable and has no 

tendency to lose or gain electrons they get their stability by losing gaining or sharing electrons as to 

complete their octets. 

2. Why is the bond between an electropositive and an electronegative atom ionic in nature? 

Ans:An electropositive atom forms a positive by losing an electron these two oppositely charged 

ions are held together by electrostatic forces of attraction and form ionic bond.  

 

3.  Ionic compounds are solids. Justify  

Ans:In ionic compounds, oppositely charged ions are held together by the strong electrostatic 

forces their electrons do not have the freedom to movement. They occupy fixed positions. Hence 

ionic compounds form crystalline solids.  

4. More electronegative elements can form bonds between themselves. Justify. 

Ans:More electronegative elements have equal or nearly equal electron affinities and 

electronegativities. They have high ionization energies, high nuclear charges and 

Small atomic sizes of atoms. They do not allow the transfer of electron (s)from one 

 atom to another. The combining atoms of electronegative elements favour the formation of 

covalent bond by sharing electrons, in this waythey get stability by releasing energy through the 

process of sharing electrons. 

 

5. Metals are good conductor of electricity. Why? 

Ans:The reason is that when an electric field is applied between two ends of a metal, the free 

mobile electrons in the metal start moving towards positive pole. The new electrons from the 

negative pole take their place. The negative pole from the field is the battery compels the fee 

electrons of the metal to move and become responsible for carrying current. The flow of electrons 

occurs from negative to positive pole. Free mobile 

Electrons in metals are responsible for the flow of electricity in metals. 

6. Ionic compounds conduct electricity in solution or molten form. Why? 

Ans:Ionic salts conduct electricity in solution of molten form. 

Ionic compounds (salts) are good conductors of electricity in aqueous  

Solution and in molten form. In both cases ions become free or mobile. These mobile(free) ions act 

as charged carriers. The positive ions (cations) are attracted to the cathode and negative ions 

(anions) are attracted to the anode.at the electrodes, they lose their charge and become neural by 

gaining or losing electrons. 

7. What type of covalent bond is formed in nitrogen molecule? 

Ans:A nonpolar triple covalent bond is formed in nitrogen moleculeN≡N 
8. Differentiate between lone pair and bond pair of electrons. 

Ans:A pair of valence electrons on an atom which is not shared with any other atom is called a lone 

pair of electrons. 

A pair of electrons shared between two atoms is called bond pair of electrons. 

9. Describe at least two necessary conditions for the formation of a covalent bond. 

Ans:Necessary Conditions for the Formation of a covalent bond. 

(i)the electro negativity of elements must be high. 

(ii)the ionization energy of elements must be high. 
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10. Why HC1 has dipole-dipole forces of attraction? 

Ans:Due to unequal sharing of electrons between Hand CL atoms becomes partially negatively 

charged whereas H-atom becomes partially positively charged. 

𝛿 +      𝛿 − 

     𝐻 −  𝐶𝑙        
When partial positive and partial negative charges exist at different positions in a molecule,  

The adjacent molecules will arrange themselves in such way that negative portion of one molecule 

comes near to positive portion of other molecules. It results in net forces of attraction between 

oppositely charged portions of two adjacent molecules. These attractive forces are called dipole-

dipole forces of attraction.   

…… . 𝐻𝛿+ −  𝐶𝑙𝛿− …… . 𝐻𝛿+ −  𝐶𝑙𝛿− …… . 𝐻𝛿+ −  𝐶𝑙𝛿− …… . 𝐻𝛿+ −  𝐶𝑙𝛿− …… . 𝐻𝛿+ −  𝐶𝑙𝛿− ………. 

 

 

Lecture # 17     DATE:  24-07-2020 (Friday) 

 

11. What is a triple covalent bond, explain with an example? 

      𝐀𝐧𝐬: 𝑎 𝑐𝑜𝑣𝑎𝑙𝑒𝑛𝑡 𝑏𝑜𝑛𝑑 𝑓𝑜𝑟𝑚𝑒𝑑 𝑏𝑦 𝑠𝑎𝑟𝑖𝑛𝑔 𝑜𝑓 𝑡𝑟𝑒𝑒 𝑝𝑎𝑖𝑟𝑠 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑤𝑜 𝑎𝑡𝑜𝑚𝑠 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑  

𝑡𝑟𝑖𝑝𝑙𝑒 𝑐𝑜𝑣𝑎𝑙𝑒𝑛𝑡 𝑏𝑜𝑛𝑑.  

It is represented by three small lines (≡) drawn between the two atoms.        N≡N 

 

 
12. What is difference between polar and non-polar covalent bonds, explain with one example of each? 

Ans:Polar covalent bond;A covalent bond between two atoms in which the shared pair of electrons  

Is attracted un equally by both the atoms is called a polar covalent bond. 

It is the covalent bond formed between two different atoms. 

𝐻𝛿+ −  𝐶𝑙𝛿−𝐻𝛿+ −  𝐹𝛿−𝐻𝛿+ −  𝑂𝛿− − 𝐻𝛿+  

Non polar covalent bond; A covalent bond between two atoms in which the shared pair of electrons 

is attracted equally by both the atoms is called a nonpolar covalent bond. 

𝐻. +  𝐻.   𝐻: 𝐻            Or      𝐻 − 𝐻 
 𝐶𝑙. +  𝐶𝑙.   𝐶𝑙: 𝐶𝑙          Or    𝐶𝑙 − 𝐶𝑙 

13. Why a covalent bond becomes polar? 

Ans: A covalent bond becomes polar due to unequal electron attracting ability of the two bonded 

atom. 

The atom having higher electronegativity has greater electrons attracting ability than the atom 

having lower electro negativity. Thus one end (atom)of covalent bond has a partial positive charge 

while other end (atom) has a partial negative charge. Due to this covalent bond become polar.    

14. What is relationship between electronegativity and polarity? 

Ans: The polarity of the covalent bond depends upon the electronegativity difference between the 

bonded atoms. Greater the electronegativity difference more polar is the bond.  

15. Why the metals can conduct electricity? 

Ans: The metals can conduct electricity because of the mobile (free) electrons  

Why does ice float on water? 

Ans:Ice floats on water. This is because ice has lower density than water. The density of ice at 0°𝐶= 

0.917g cm-3 is less than of liquid water at 0°𝐶 = 1.00g cm-3 .In the liquid state liquid particles move 

randomly.However when water freezes the molecules arrange themselves  in an ordered form . that 

gives them an open structure. So ice occupies more volume than the same mass of water as a result 

of density of ice is less than that of water. hence ice floats on water. 
16. Give the characteristic properties of ionic compounds. 
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Ans:  i. All ionic compounds are crystalline solids at room temperature.  

ii.Ionic compounds not conduct electricity in the solid state. This is because Ions are not free in the 

solid state. In both cases ions become free or mobile.  

iii.Ionic compounds have high melting and boiling points. For example, NaCl has melting 801 degrees 

Celsius and boiling point 1413 degrees Celsius. 

iv.Most ionic compounds soluble in polar solvents like H2O. 

17. What characteristic properties do the covalent compound have? 

Ans: i. Covalent compounds usually have low melting and boiling points. 

ii. They are usually bad conductors of electricity. 

iii. They are insoluble in polar solvents like water. they are insoluble in nonpolar solvents like water.         

They are soluble in nonpolar solvents like benzene, ether, alcohol and acetone. 

iv.Covalent compounds having giant molecules with three dimensional covalent bonding are very stable 

and hard. They have high melting and boiling points. 

 

 

 

 

 

 

Lecture # 18     DATE:  25-07-2020 (Saturday) 

Assignments 

Extensive answer questions.(Solve the following questions from Text Book) 

1. What is an ionic bond? Discuss the formation of ionic bond between sodium and chlorine 

atoms? 

2. How can you justify that bond strength in polar covalent compounds is comparable to that of 

ionic compound? 

3. What type of covalent bonds are formed between hydrogen, oxygen and nitrogen? Explain their 

bonding with dot and cross model. 

4. How a covalent bond develops ionic character in it? Explain. 

5. Explain the types of covalent bonds with at least one example of each type. 

6. How a coordinate covalent bond is formed? Explain with examples? 

7. What is metallic bond? Explain the metallic bonding with the help of a diagram. 

8. Define hydrogen bonding. Explain that how these forces affect the physical properties of 

compounds. 

9. What are intermolecular forces? Compare these forces with chemical bond forces with 

reference to HC1 molecule? 

10. What is a chemical bond and why do atoms form a chemical bond? 

11. What is octet rule? Why do atoms always struggle to attain the nearest noble gas electronic 

configuration? 
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PARALLEL FORCES: 

Such forces which are parallel to each other are called parallel forces. 

 In the figure given below  F1  ,F2 ,F3, F4 ,F5  AND  R    are all parallel forces. 

LIKE PARALLEL FORCES: 

Like parallel forces are the forces that are parallel to each other and have the same direction. 

In the figure given below F1 ,F2 , R are like parallel forces.Similarly,F3, F4 ,F5  are also like  

parallel forces. 

 UNLIKE PARALLEL FORCES: 

Unlike parallel forces are the forces that are parallel but have directions opposite to each other. 

In the figure given below  F1  ,F2 , AND R are in  opposite  direction to F3, F4 ,F5 .Thus they are 

called unlike  parallel forces. 

 

ADDITION OF FORCES: 

Force is a vector quantity. It has both magnitude and direction; therefore, forces are not added by 

ordinary arithmetical rules. When forces are added, we get a resultant force. 

A resultant force is a single force that has the same effect as the combined effect of all 

the forces to be added. 

Forces  are added by the Graphical method of vector addition .In this method Forces are added by  

using Head to tail rule. 

Head to tail rule is the graphical method of vector addition. According to this method. “Two or 

more vectors can be added by drawing the vector lines in such a way that the head of one vector 

coincide with the tail of the other and so on. The resultant vector is obtained by joining the tail of 

first vector with head of last vector. 
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Figure  shows a graphical method of vector addition. First select a suitable scale. Then draw the 

vectors of all the forces according to the scale; such as vectors A and B. Take any one of the 

vectors as first vector e.g., vector A. Then draw next vector B such that its tail coincides with the 

head of the first vector A. Similarly draw the next vector for the third force (if any) with its tail 

coinciding with the head of the previous vector and so on. Now draw a vector R such that its tail is 

at the tail of vector A, the first vector, while its head is at the head of vector B, the last vector as 

shown in figure. Vector R=A+B represents the resultant vector  completely in magnitude and 

direction. 

EXAMPLE 4.1 

Find the resultant of three forces 12N along x-axis,8 N making an angle of 45° with x-axis and 8 N 

along y-axis. 

SOLUTION 

Here F1 = 12 N along x-axis 1   F2 = 8 N along 45° with x-axis 2      F3 = 8 N along y-axis 3 

Scale: 1 cm = 2 N 

(i) Represent the forces by vectors F1 , F2 and F3 according to the scale in the given direction. 

(ii) Arrange these forces F1 , F2 and F3 . The tail of force F2 coincides with the head of force F1 at 

point B as shown in figure . similarly the tail of force F3 coincides with the head of force F2 at point 

C. 

(iii) Join point A the tail of the force F1 and point D the head of force F3 . Let AD represents force 

F.  

According to head to tail rule, force F represents   the resultant force. 

                              

               

                    F D 

    F1              F2  F3            A        F1       B 

(iv) Measure AD and multiply it by 2 N = 1cm , the scale to find the magnitude of the resultant 

force F. 

(v) Measure the angle DAB using a protractor Which the force F makes with x-axis. This gives 

the direction of the resultant force. 
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Some Trigonometric Ratios 
The ratios between any of its two sides of a right angled triangle are given certain names such as 

sine, cosine, tangent etc. Consider a right angled triangle ABC having angle Ө  at A 

    

RESOLUTION OF FORCES 
The process of splitting up vectors (forces) into their component forces is called resolution of 

forces. If a force 

is formed from two mutually perpendicular components then such components are called its 

perpendicular 

components. 

Splitting up of a force into two mutually perpendicular components is called the resolution 

of that force. 

Consider a force F represented by line OA making an angle  with x-axis as shown in figure .  

    y 
        A 
 
                   F      Fy 
 
 
                     Ө 

O    B     x 
  Fx 

 
Draw a perpendicular AB on x-axis from A. According to head to tail rule, OA is the resultant of 

vectors represented by OB and BA. 

 Thus      OA = OB + BA  …………..……….(1) 
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The components OB and BA are perpendicular to each other. They are called the perpendicular 

components of OA representing force F. Hence OB represents its x-component Fx and BA 

represents its  y-component Fy.  Thereforer, equation 1 can be written as  

       F = Fx + Fy …………………………(2) 

The magnitudes Fx and Fy of forces Fx and Fy can be  found using the trigonometric ratios. 

In right angled triangle OBA 

   Fx /F = OB/OA  =  cos Ө 

   Fx = F cosӨ………………………………………..(3) 

Similarly  Fy/F  =  BA/OA   = sinӨ 

   Fy  =  FsinӨ…………………………………………(4) 

Equations .3 and .4 give the perpendicular components Fx and Fy of  the force F respectively. 

Problem 4.2: 
 Find the perpendicular components of a force of 50 N making an angle of 30° with x axis. (43.3 N, 
25 N) 
Solution: 
   F=50N 
   Ө = 300 

   Fx=?   Fy=? 
Fx = F cosӨ 

Fx = 50xcos300 

Fx = 50x0.866N 

Fx = 43.3N 

   Fy  =  FsinӨ 
   Fy = 50xsin300 

         = 50x0.5N 
   Fy = 25 N 
Problem 4.5: 
 A force is acting on a body making an angle of 30° with the horizontal .The horizontal component 
of 
the force is 20 N. Find the force. (23.1 N) 
 
Solution:  F=? 
   Ө = 300 

   Fx  = 20N 
Fx = F cosӨ 

20  = F x  cos300 

20  =  F  x 0.866         ,  20/0.866  =  F,         F  = 23.1N  
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DETERMINATION OF A FORCE FROM ITS PERPENDICULAR COMPONENTS: 

Since a force can be resolved into two perpendicular components. Its reverse is to determine the 

force knowing its perpendicular components.  

    y 
        R 
 
                   F      Fy 
 
 
                     Ө 

O    P     x 
  Fx 

 
Consider Fx and Fy as the perpendicular components  of a force F. These perpendicular components Fx 

and Fy are represented by lines OP and PR respectively as shown in above  figure . 

According to head to tail rule: 

     OR=OP+PR 

Thus OR will completely represent the force F whose x and y-components are Fx and Fy respectively.  

That is     F= Fx +  Fy 

The magnitude of the force F can be determined using the right angled triangle OPR 

     (OR)2=(OP)2+(PR)2 

     F2     =  Fx 2+Fy 2 

     F      = √ Fx 2+Fy 2 

The direction of force F with x-axis is given by  tan Ө  =  PR/OP=Fy/Fx 

                                               Ө =  tan-1(Fy/Fx) 

Problem 4.3 :Find the magnitude and direction of a force, if its x-component is 12 N and y- component is 5 

N.   Solution: F    =?    , Ө    = ? 

   Fx   = 12N      ,                 Fy   = 5N 

   F2      =   Fx 2+Fy 2        , F2  =  (12)2+(5)2 

   F2     =  144+25   ,      ,             F2    =  169 

Taking square root on both sides   F   =  13 N 

The direction of force F with x-axis is given by   Ө =  tan-1(Fy/Fx)  ,  

      Ө = tan-1(5/12) ,    ,         Ө =  22.60  Ans 
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RIGID BODY: 
A body is composed of large number of small particles. If the distances between all pairs of 

particles of the body do not change by applying a force then it is called a rigid body. In other 

words, a rigid body is the one that is not deformed by force or forces acting on it. 

AXIS OF ROTATION:  

Consider a rigid body rotating about a line. The particles of the body move in circles with their 

centres all lying on this line. This line is called the axis of rotation of the body. 

. RIGID BODY AXIS OF  

TORQUE:           ROTATION 
The turning effect of a force is called torque or moment of the force. 

Forces that produce turning effect are very common. Turning pencil in a sharpener, turning 

stopcock of a water tap, turning doorknob and so on are some of the examples where a force 

produces turning effect 

   
TORQUE  EXAMPLES 
 
Explanation: 

Let us study the factors on which torque or moment of a force depends. You might have seen that 

a mechanic uses a spanner as shown in figure  to loosen or tighten a nut or a bolt. A spanner 

having long arm helps him to do it with greater ease than the one with short arm Figure. It is easy 

to tighten a nut using a spanner of longer arm than a spanner of shorter arm. It is because the 

turning effect  of the force is different in the two cases.The moment or torque  produced by a force 

using a spanner of longer arm is greater than the torque produced  by the same force but using a 

spanner of shorter arm. 
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.   

 

LINE OF ACTION OF A FORCE 

The line along which a force acts is called the line of action of the force 

MOMENT ARM: 

The perpendicular distance between the axis of rotation and the line of action of the force is called 

the  moment arm of the force. The torque or moment of a force depends upon the force F and the 

moment arm L of the force. Greater is a force, greater is the moment of the force. Similarly, longer 

is the moment arm greater is the moment of the force. Thus the moment of the force or torque is 

determined by the product of force F and its moment arm L. Mathematically, 

     Torque  =  Force x Length of moment arm 

             T   =   F x L 

Torque is a vector quantity .SI unit of torque is newton-metre (Nm). A torque of 1 N m is caused by 

a force of   1 N acting perpendicular to the moment arm 1 m long. 

 
 
Problem 4.4: 
 A force of 100 N is applied perpendicularly on a spanner at a distance of 10 cm from a nut. Find 

the torque produced by the force. (10 Nm). 

Solution: 

      

F = 100N , 

     L  =  10cm  = 0.1m 

     T   =   ? 

     T   =   F x L 

          =  100x 0.1Nm 

               T   =   10 Nm   Ans. 
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PRINCIPAL OF MOMETNTS: 

A body is balanced if the sum of clockwise moments acting on the body is equal to the sum of 

anticlockwise moments acting on it. 

A force that turns a spanner in the clockwise direction is generally used to tighten a nut as shown in 

figure .The torque or moment of the force so produced is called clockwise moment. 

 On the other hand, to loosen a nut, the force is applied such that it turns the nut in the anticlockwise 

direction as shown in figure . The torque or moment of the force so produced is called anticlockwise 

moment. A body initially at rest does not rotate if sum of all the clockwise moments acting on it is balanced 

by the sum of all the anticlockwise moments acting on it. This is known as the principle of moments. 

  

Mini Exercise 
A force of 150 N can loosen a nut when applied at the end of a spanner 10 cm long. 
       F= 100 N 
       L = 10cm = 0.1m 

    T   =   F x L 

         =  150x 0.1Nm 

              T   =   15 Nm    

1. What should be the length of the spanner to loosen the same nut with a 60 N force? 
 

T   =   F x L 

15 = 60 x L 
L  = 15/60 
L  = 0.25 m                        L  = 25 cm 

 
2. How much force would be sufficient to loosen it with a 6 cm long spanner? 

    T   =   F x L 

15 = F x 0.06          

F  = 15/0.06                       F  = 150 N 
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CENTRE OF MASS: 

Centre of mass of a system is such a point where an applied force causes the system to move 

without rotation. 

It is observed that the centre of mass of a system moves as if its entire mass is confined at that point. 

 A force applied at such a point in the body does not produce any torque in it i.e. the body moves in the 

direction of net force   without rotation.  

    

CENTRE OF GRAVITY: 

A point where the whole weight of the body appears to act vertically downward is called centre of 

gravity of a body. 

A body is made up of a large number of particles as illustrated in figure . Earth attracts each of these 

particles vertically downward towards its centre. The pull of the Earth acting on a particle is equal to its 

weight.These forces acting on the particles of a body are almost parallel. The resultant of all these parallel 

forces is a single force equal to the weight of the body. A point where this resultant force acts vertically 

towards the centre of  the Earth is called the centre of gravity G of the body 

4.9 A nut has been tightened by a force of 200 N using 10 cm long spanner. What length of a 

spanner is required to loosen the same nut with 150 N force? (13.3 cm) 

Solution:    F1 =200N ,  L1  =  10cm  = 0.1m 

     T   =   ? 

     T   =   F1 x L1 

          =  200x 0.1Nm     =  20 Nm 

     F2 = 150N L2 = ? 

     T   =   F2 x L2 

     20 =  150x L2 

            L2 = 20/150  =  0.133 m          L2 =  0.133x100cm                       L2 = 13.3cm              Ans 
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CENTRE OF GRAVITY OF SOME SYMMETRICAL OBJECTS: 
 
The centre of gravity of objects which have symmetrical shapes can be found from their geometry. For 

example, the centre of gravity of a uniform rod lies at a point where it is balanced. This balance point is its 

middle point C. G as shown in figure  

   The 

centre of a gravity of a uniform square or a rectangular sheet is the point of intersection of its diagonals 

as shown in figure .The centre of gravity of a uniform circular disc is its centre as shown in figure . 

 Similarly, the centre of gravity of a solid sphere or hollow sphere is the centre of the spheres as shown 

in figure . The centre of gravity of a uniform triangular sheet is the point of intersection of its 

medians as shown in figure . The centre of gravity of a uniform circular ring is the centre of the ring as 

shown in figure . The centre of gravity of a uniform solid or hollow cylinder is the middle point on its axis 

as shown in figure . 
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CENTRE OF GRAVITY OF AN IRREGULAR SHAPED THIN LAMINA 

A simple method to find the centre of gravity of a body is by the use of a plumb line. 

 A plumb line consists of a small metal bob (lead or brass) supported by a string. When the bob is 

suspended freely by the string, it rests along the vertical direction due to its weight acting vertically 

downward as shown in figure. In this state, centre of gravity of the bob is exactly below its point of 

suspension. 

  

 EXPERIMENT 

Take an irregular piece of cardboard. Make holes A, B and C as shown in figure  near its edge. Fix 

a nail on a wall  or in a retort stand. Support the cardboard on the nail through one of the holes (let 

it be A), so that the cardboard can swing freely about A. The cardboard will come to rest with its 

centre of gravity just vertically below the nail. Vertical line from A can be located using a plumb line 

hung from the nail. Mark the line on the cardboard behind the plumb line. Repeat it by supporting 

the cardboard from hole B. The line from B will intersect at a point G .Similarly, draw another line 

from the hole C. Note that this line also passes through G. It will be found that all the vertical lines 

from holes A B and C have a common point G. This Common point G is the centre of gravity of 

the cardboard. 
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COUPLE: 

 A couple is formed by two unlike parallel forces of the same magnitude but not along the 

same line. 

When a driver turns a vehicle, he applies forces that produce a torque. This torque turns the 

steering wheel. These forces act on opposite sides of the steering wheel as shown in figure  and 

are equal in magnitude but opposite in direction. These two forces form a couple. A double arm 

spanner is used to open a nut.                                                                                                   

       

Equal forces each of magnitude Fare applied on ends A and B of a spanner in opposite direction 

as shown in figure . These forces form a couple that turns the spanner about point O. The torques 

produced by both the forces of a couple have the same direction. Thus, the total torque produced 

by the couple will be                       Total torque of the couple   =   FxOA+FxOB 

                                                                      =  F(OA+OB) 

                                                       Torque of the couple           =  Fx(AB) 

Above Eqn. gives the torque produced by a couple of forces F and F separated by distance AB.

The torque of a couple is given by the product of one of 

the two forces and the perpendicular distance between them. 

4.6 The steering of a car has a radius 16 cm. Find the torque produced by a couple of 50 N.  

Solution:        F= 50 N,      L = R  = 16cm = 0.16m 

             Torque  produced by  couple      =  ? 

             Torque  produced by  couple      = 2 F x L 

  Torque  produced by  couple     = 2x50x0.16 

  Torque  produced by  couple     = 16 Nm.     Ans 
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EQUILIBRIUM:  A body is said to be in equilibrium if no net force acts on it. 

Newton's first law of motion tells us that a body continues its state of rest or of uniform motion in a 

straight line if no resultant or net force acts on it.For example, a book lying on a table or a picture 

hanging on a wall, are at rest..The weight of the book acting downward is balanced by the upward 

reaction of the table.A book lying on the table and a picture hanging on wall are at res ,so they are 

said to be in equilibrium .Such equilibrium is called Static equilibrium. 

 A car moving with uniform velocity on a levelled road and an aeroplane flying in the air with 

uniform velocity are the examples of bodies in equilibrium. Such equilibrium is called Dynamic  

equilibrium. 

A body in equilibrium thus remains at rest or moves with uniform velocity. 

 

    

        
CONDITIONS FOR EQUILIBRIUM 

A body at rest or in uniform motion is in equilibrium if the resultant force acting on it is zero. For a body in 

equilibrium, it must satisfy certain conditions. There are two conditions for a body to be in equilibrium. 

FIRST CONDITION FOR EQUILIBRIUM 

A body is said to satisfy first condition for equilibrium if the resultant of all the forces 

acting on it is zero.  

Let n number of forces F1 , F2 , F3 , ...........,Fn are  acting on a body such that 

    F1+ F2+ F3+ ...........+,Fn  =  0 

     or  ∑ F = 0 

The symbol ∑is a Greek letter called sigma used for summation Above  Equation is called the first 

condition for equilibrium. The first condition for equilibrium can also be stated in terms of x and y-

components of the forces acting on the body as:        

        F1x+ F2x+ F3x+ ...........+,Fnx =  0 

       or    ∑ Fx = 0 
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Similarly ,      F1y+ F2y+ F3y+ ...........+Fny  =  0 

    or  ∑ Fy = 0 

   A book lying on a table or a picture hanging on a wall, are at rest and thus satisfy first condition 

for equilibrium. A paratrooper coming down with terminal velocity (constant velocity) also satisfies 

first condition for equilibrium and is thus in equilibrium. 

Problem:4.7: A picture frame is hanging by two vertical strings. The tensions in the strings are 3.8 N 

and 4.4 N. 

Find the weight of the picture frame. (8.2 N) 

Solution: 

      T1 = 3.8N    ,  

      T2 = 4.4 N 

      w = ? 

According to first condition of equilibrium   

      ∑  F = 0 

      T1+T2 – w =0 

      3.8 +4.4 – w = 0 

      8.2 = w 

      w = 8.2 N    Ans. 

Problem 4.8: 

 Tw o b l o c k s o f masses 5 kg and 3 kg are suspended by the two strings as shown. Find the 

tension in each string. (80 N, 30 N)        

Solution:        T1 = ? 

    m1 = 5 kg 

    m2 = 3 kg     m1 =5 kg      m1= 5 kg 

    T1 = ?   

    T2 = ?      T2=? w1=50 N 

    g = 10 ms-2 

          w1 = m1g        m2 = 3 kg 

    w1 = 5x10 ,    w2 = 30 N 

w1 = 50 N       

    w2 = m2 g 

    w2 = 3x10    ,  w2 = 30 N 

According to first condition of equilibrium 

    ∑  F = 0 

    T1 = w1+w2  

    T1 = 50+30       ,T1 = 80 N 

similarly   T 2 = w2   ,         T 2 = 30 N 
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 SECOND CONDITION FOR EQUILIBRIUM: 

According to  second condition of equilibrium , a body satisfies second condition for equilibrium 

when the resultant torque acting on it is zero. 

First condition for equilibrium does not ensure that a body is in equilibrium. This is clear from the following 

example. Consider a body pulled by the forces F1 and F2 as shown in figure( a)  The two forces are equal 

but opposite to each other. Both are acting along the same line, hence their resultant will be zero. 

According to the first condition, the body will be in equilibrium. Now shift the location of the forces as shown 

in figure (b). In this situation, the body is not in equilibrium although the first condition for equilibrium is                                                                                                                                                               

still satisfied. It is because the body has the tendency to 

rotate. This situation demands another condition for                             F1                          fig(a) 

equilibrium in addition to the first condition for                                  fig(a)                                  

equilibrium. This is called second condition for  equilibrium. 

 According to this, a body satisfies second                                                                                       F2 

condition for equilibrium when the resultant torque acting                 F1 

on it is zero. Mathematically  ∑ T  =  0                      fig(b) 

Problem: 4.10    A block of mass 10 kg is suspended at a distance of 20 cm from the centre of a 
uniform bar 1 m long. What force is required to balance it at its centre of gravity by applying the 
force at the other end of the bar? (40 N 
Solution: mass suspended at  point  C  of  the  bar of the  bar          m = 10 kg 

 weight  of  the   mass suspended     w = mg = 100N 

 moment arm of the weight            OC= 20 cm 

 length of the bar     AB=1m  = 100cm 

 distance of the mass  from the  centre O of the bar           OC= 20 cm    

 force exerted at the other end  B to balance the rod=  F = ? 

 moment arm of force applied at the end  B of the bar       OB = 50 cm 

      A     C 20cm O       B                                                                                                                                                

        

  0 cm           30cm            50cm                                    100cm 

   m=10kg W=100N                 F=? 

According  to  second condition of equilibrium:      ∑ T  =  0 

Clock wise torque produced by the force  F = Anti clock wise torque produced by the force of 

weight w               FxOB = wxOC 

     F x 50=100x20 

     F       = 2000/50 ,             F      = 40 N        Ans. 
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STATES OF EQUILIBRIUM: 

There are three states of equilibrium; stable equilibrium, unstable equilibrium and neutral equilibrium. 

A body may be in one of these three states of equilibrium. 

STABLE EQUILIBRIUM :  

Consider a book lying on the table. Tilt the book slightly about its one edge by lifting it from the opposite 

side as shown in figure . It returns to its previous position when sets free. Such a state of the body is called 

stable equilibrium. Thus A body is said to be in stable equilibrium if after a slight tilt it returns to its 

previous position. 

When a body is in stable equilibrium, its centre of gravity is at the lowest position. When it is tilted, its centre 

of gravity rises. It returns to its stable state by lowering its centre of gravity. A body remains in stable 

equilibrium as long as the  centre of gravity acts through the base of the body. Consider a block as shown 

in figure . When the block is tilted, its centre of gravity G rises. If the vertical line through G passes through 

its base in the tilted position as shown in figure  (b), the block returns to its previous position. If the vertical 

line through G gets out of its base as shown in figure (c), the block does not return to its previous position. 

It topples over its base and moves to new stable equilibrium position. That is why a vehicle is made heavy 

at its bottom to keep its centre of gravity as low as possible. A lower centre of gravity keeps it stable. 

Moreover, the base of a vehicle is made wide so that the vertical line passing through its centre of gravity 

should not get out of its base during a turn.  

   

UNSTABLE EQUILIBRIUM:  

If a body does not return to its previous position when sets free after a slightest tilt is said to be in 

unstable equilibrium. 

Take a pencil and try to keep it in the vertical position on its tip as shown in figure . Whenever you leave it, 

the pencil topples over about its tip and falls down.  This is called the unstable equilibrium. The centre of 

gravity of the body is at its highest position in the state of unstable equilibrium. As the body topples over 

about its base (tip), its centre of gravity moves towards its lower position and does not return to its previous 

position. 
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NEUTRAL EQUILIBRIUM: 

If a body remains in its new position when disturbed from its previous position, it is said 

to be in a state of neutral equilibrium. 

Take a ball and place it on a horizontal surface as shown in figure. Roll the ball over the surface and leave 

it after displacing from its previous position. It remains in its new position and does not return to its previous 

position. This is called neutral equilibrium. In neutral equilibrium, all the new states in which a body is 

moved, are the stable states and the body, remains in its new state. In neutral equilibrium, the centre of 

gravity of the body remains at the same height, irrespective to its new position. There are various objects 

which have neutral equilibrium such as a ball, a sphere, a roller, a pencil lying horizontally, an egg lying 

horizontally.  

  

STABILITY AND POSITION OF CENTRE OF  MASS: 
The position of centre of mass of an object plays an important role in their stability. To make them 

stable, their centre of mass must be kept as low as possible. It is due to this reason, racing cars 

are made heavy at the bottom and their height is kept to be minimum. Circus artists such as tight 

rope walkers use long poles to lower their centre of mass. In this way they are prevented from 

topple over. 

  

 

 

97



 

UNIT-4  (LECT-13) 
        
          SARDAR KAUREY KHAN PUBLIC HIGHER SECONDARY SCHOOL MUZAFFARGARH 

         PHYSICS                                                                                                     CLASS :9TH 

     
 

 

    

 Figure (1) shows a sewing needle fixed in a cork. The cork is balanced on the tip of the needle by 

hanging forks. The forks lower the centre of mass of the system. Figure  shows a perched parrot 

which is made heavy at its tail. Figure (2) shows a toy that keeps itself upright when tilted. It has a 

heavy semispherical base. When it is tilted, its centre of mass rises. It returns to its upright position 

at which its centre of mass is at the lowest. 
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THE  GRAVITATION: The first man who came up with the idea of gravity was Isaac Newton. It 

was an evening of 1665 when he was trying to solve the mystery why planets revolve around the Sun. 

Suddenly an apple fell from the tree under which he was sitting. The idea of gravity flashed in his mind.  He 

discovered not only the cause of falling apple but also the cause that makes the planets to revolve around 

the Sun and the moon around the Earth. 

Gravity, or gravitation, is a natural phenomenon by which all things with mass or energy—including 

planets, stars, galaxies, and even light—are brought toward one another. On Earth, gravity gives 

weight to physical objects, and the Moon's gravity causes the ocean tides.  

FORCE OF GRAVITATION: 
On the basis of his observations, Newton concluded that the force which causes an apple to fall on the 

Earth and the force which keeps the moon in its orbit are of the same nature. He further concluded that 

there exists a force due to which everybody of the universe attracts every other body. 

 He named this force the force of gravitation. 
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NEWTON,S LAW OF GRAVITATION: 

According to Newton's law of universal gravitation: 

Everybody in the universe attracts every other body with a force which is directly proportional to 

the product of their masses and inversely proportional to the square of the distance between 

their centers. 

Consider two bodies of masses m1 and m2 . The distance between the centers of masses is d as shown in 

figure . 

 

. 

According to the law of gravitation, the gravitational force of attraction F with which the two masses m1 and 

m2 separated by a distance d attract each  other is given by: 

F        α     m 1 m 2  

     F        α     1/d 2 

     F        α      m 1m2/d 2 

     F       =      Gm1m2/d 2 

 Here G is the proportionality constant. It is called the universal constant of gravitation. Its value is same 

everywhere. In SI units its value is 6.673x10-11
 Nm2kg-2 - Due to small value of G, the gravitational force of 

attraction between objects around us is very small and we do not feel it. Since the mass of Earth is very 

large, it attracts nearby objects with a significant force. The weight of an object on the Earth is the result of 

gravitational force of attraction between the Earth and the object. 

 

LAW OF GRAVITATION AND NEWTON'S THIRD LAW   OF MOTION: 

It is to be noted that mass m1 attracts m2 towards it  with a force F while mass m2 attracts m1 towards it 

with a force of the same magnitude F but in opposite direction. If the force acting on m1 is considered as 

action then the force acting on m2 will be the reaction. The action and  reaction due to force of gravitation 

are equal in magnitude but opposite in direction. This is consistent with Newton's third law of motion 

which states, to every action there is always an equal but opposite reaction. 
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GRAVITATIONAL FIELD:  
 

The region of space surrounding a body in which another body experiences a force of gravitational 

attraction is called gravitational field . According to the Newton's law of gravitation, the gravitational 

force between a body of mass m and the  Earth is given by     

F       =      G m M / r 2 

 

 

  

 

where M is the mass of the Earth and r is the distance of the body from the centre of the Earth. The weight 

of a body is due to the gravitational force with which the Earth attracts a body. Gravitational force is a 

non-contact force. For example, the velocity of a body, thrown up, goes on decreasing while on return its 

velocity goes on increasing. This is due to the gravitational pull of the Earth acting on the body 

whether the body is in contact with the Earth or not. Such a force is called the field force. It is 

assumed that a gravitational field exists all around the Earth. This field is directed towards the centre of the 

Earth as shown by arrows in figure . The gravitational field becomes weaker and weaker as we go farther 

and farther away from the Earth. In the gravitational field of the Earth, the gravitational force per unit mass 

is called the gravitational field strength of the Earth. At any place its value is equal to the value of g at 

that point. Near the surface of the Earth, the gravitational field strength is 10 N kg-1. 

Problem:5.1: 

 Find the gravitational force of  attraction between two spheres each of mass 1000 kg. The distance 

between the centres of the spheres is 0.5 m. (2.67 x104N) 

Solution: 

     F =? 

     m1   =    1000kg 

     m2    =    1000kg 
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d       =     0.5m 

     G       =     6.673x10-11
 Nm2kg-2 

     F        =      Gm1m2/d 2  

     F         =     6.673x10-11x1000x1000/(0.5)2  

     F          =     2.67x10-4N Ans. 

Problem5.2: 

 The gravitational force between two identical lead spheres kept at 1 m apart is 0.006673 N. Find 

their masses.  (10,000 kg each). 

Solution: 

     F      =     0.006673 N 

     d      =     1m 

     m1   =   m2    =  m   =? 

     G      =     6.673x10-11 Nm2kg-2 

     F       =      Gm1m2/d 2 

     F       =      Gmxm/d 2 

     F       =      Gm2/d 2 

     m2     =       Fd2/G 

     m2       =          0.006673x12  / 6.673x10-11       

      

m2      =     1x108 

     m      =     104  kg 

     m      =   10000kg.    Ans 

 
Mini Exercise 

1. Does an apple attract the Earth towards it? 

Ans:Yes  an apple attract  the  Earth. 

2. With what force an apple weighing 1N attracts the Earth? 

Ans:An  apple weighing 1N attracts the  Earth  with a force  of  1N. 

3. Does the weight of an apple increase, decrease or remain constant when taken to the top of a mountain? 

Ans: The  weight of  an apple will decrease when taken to the top of a mountain due to less value of 

g on mountains. 

DO YOU KNOW? 

Value of g on the surface of a celestial object depends on its mass and its radius. The value of g on some 

of the objects is given below: 

OBJECT:   SUN MERCURY VENUS  MOON  MARS  JUPITOR 

VALUE OF g(  ms-2  )  274.2 3.7  8.87  1.62  3.73  26.94 
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MASS OF THE EARTH: 

Consider a body of mass m on the surface of the Earth as shown in figure  

. Let the mass of the Earth be Me and radius of the Earth be R. The distance of 

the body from the centre of the Earth will also be equal to the radius R of the Earth. According to the law of 

gravitation, the gravitational force F of the Earth acting on a body is given by    

      F       =      Gm Me/R 2…………………………………..(1)
 

But the force with which Earth attracts a body towards its centre is equal to its weight w.  

Therefore,    F  =   w  =  mg………………………………………(2) 

or     

mg =  Gm Me/R 2 

        g  =  GMe/R 2 

     Me  =  g R2/G 

Mass Me of the Earth can be determined on putting the values of  g, R  and G in above  equation 

     R = 6400km = 6400000m  =6.4 x106m 

     G        =         6.673x10-11 Nm2kg-2 

     
g = 10ms-2 

     Me = 10x (6.4x106)2  /  6.673x10-11 

Me = 10x (6.4)2 x  10 12 
/ 6.673  x10-11 

Me = 10x (6.4)2 x  10 12 x10 11 
/ 6.673  kg 

Me =  (6.4)2 x  10 24  
/ 6.673 kg 

Me = 6.0x1024kg 
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Problem5.3: 

 Find the acceleration due to gravity on the surface of the Mars. The mass of Mars is 6.42x1023 kg 

and its radius is 3370 km. (3.77 ms2). 

Solution: 

    M = 6.0x1023kg 

    R = 3370km =3370000m  =3.37x106m 

    G        =         6.673x10-11 Nm2kg-2 

    
g = ? 

    g  =  GM/R 2 

    g = 6.673x10-11 x6.0x1023/(3.37x106)2 

     

 

g = 3.77ms-2 

Problem:5.4 

 The acceleration due to gravity on the surface of moon is 1.62 ms2. The radius of moon is 1740 

km. Find the mass of moon. (7.35x1022 kg) 

Solution: 

    g = 1.62 ms-2 

    R = 1740km =1740000m =1.74x106m 

    G       =     6.673x10-11 Nm2kg-2
 

    M =? 

    M  =  g R2/G 

    M = 1.62x(1.74x106)2/6.673x10-11
 

     

 

 

 

M = 7.35x1022kg 
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VARIATION OF  g  WITH ALTITUDE: 

The value of  g at the  surface of Earth is given by 

      g = G Me/R 2   

Above equation  shows that the value of acceleration due to gravity g depends on the radius of the Earth at 

its surface. The value of g is inversely proportional to the square of the radius of the Earth. But it does not 

remain constant. It decreases with altitude. Altitude is the height of an object or place above sea level. 

The value of g is greater at sea level than at the hills.                                                   

Consider a body of mass m at an altitude h as shown in figure . The distance of the body from the 

centre of the Earth becomes R + h. Therefore, using above equation , we get 

gh = G Me/(R +h )2
 

According to the above equation, we come to know that at a height equal to one Earth radius above the 

surface of the Earth, g becomes one fourth of its value on the Earth. Similarly at a distance of two Earths 

radius above the Earth's surface, the value of g becomes one ninth of its value on the Earth. 

Problem: 5.5  Calculate the value of g at a height of 3600 km above the surface of the Earth. (4.0 

ms2)  

Solution:                           Me  = 6.0x1024kg 

h  = 3600km = 3600000m =3.6x106m 

    R  = 6400km = 6400000m =6.4x106m 

    R+ h  = 6.4x106m + 3.6x106m 

    R+ h  = 10.0x106m = 1.0x107m 

    G         =      6.673x10-11 Nm2kg-2 

    
gh  = ? 

    gh  =  GMe/(R+h )2
 

    gh   =  6.673x10-11 Nm2kg-2x6.42x1024kg/(1.0x107m)2 

    gh   =  6.673x6.0x1013x10-14ms-2 

    gh   =  40x10-1 ms-2 

                 =         4.0 ms-2    Ans. 
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Problem :5.6      Find the value of g due to the Earth at geostationary satellite .The radius of the 

geostationary orbit is 48700 km.  

Solution:   Me   = 6.0x1024kg 

    R+h    = 48700km =  48700000m =4.87x107m 

    G         =      6.673x10-11 Nm2kg-2 

    
gh   = ? 

    gh   =  G Me/ (R+h )2
 

    gh   =  6.673x10-11 Nm2kg-2x6.0x1024kg/(4.87x107m)2 

    gh   = ( 6.673x6.0)/(4.87)2x1013x10-14ms-2 

    gh     =  40/23.72x10-1 ms-2 

                       =  0.17 ms-2    Ans. 

Problem 5.7:   The value of g is 4.0 ms-2
 at a distance of 10000 km from the centre of the Earth. Find the 

mass of the Earth.  

Solution:             R +h   = 10000km =10000000m  =1.0x107m 

    G        =      6.673x10-11 Nm2kg-2 

    
gh                    =  4.0 ms-2 

    gh               =  G Me/( R +h )2
 

    Me      =  gh ( R +h)2/G 

    Me   = 4.0(1.0x107)2 / 6.673x10-11 

    Me   = (4.0/6.673)x1014x1011 

    Me   = 0.599x10x1024kg,    Me = 5.99x1024kg     Ans. 

Problem 5.8:   At what altitude the value of g would become one fourth than on the surface of the Earth?  

Solution:               g h  = (1/4)g ………………(1) 

    Altitude      = h =? 

The value of  g at the  surface of Earth is given by            g = G Me/R 2……………(2) 

The value of  g at  a height  h above the  surface of Earth is given by gh = G Me/(R+ h) 2…(3) 

   putting values of  g  and  g h in eqn. no(1) we get 
                 G Me/ (R+ h )2         =     1/4 (G Me/R 2) 
               1/(R +h )2                     =      1/4 (R 2) 

        (R +h )2                     =       4 R 2 

                      R+h            =        2R 

           h         =         2R-R   ,    h         =         R       At an altitude  of  one Earth’s 

radius the value of g would become one fourth than on the surface of Earth. 
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ARTIFICIAL SATELLITES : 

An object that revolves around a planet is called a satellite. The moon revolves around the Earth so moon 

is a natural satellite of the Earth. Scientists have sent many objects into space. Some of these objects 

revolve around the Earth. These are called artificial satellites. Most of the artificial satellites, orbiting around 

the Earth are used for communication purposes. Artificial satellites carry instruments or passengers to 

perform  experiments in space. 

.   

Figure  : A satellite is orbiting around the Earth at a height h above the surface of the Earth. 

Large number of artificial satellites have been launched in different orbits around the Earth. They take 

different time to complete their one revolution around the Earth depending upon their distance h from the 

Earth. 

Communication satellites take 24 hours to complete their one revolution around the Earth. As Earth also 

completes its one rotation about its axis in 24 hours, hence, these communication satellites appear to be 

stationary with respect to Earth. It is due to this reason that the orbit of such a satellite is called 

geostationary orbit. Dish antennas sending and receiving the signals from them have fixed direction 

depending upon their location on the Earth. 
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MOTION OF ARTIFICIAL SATELLITES: 

A satellite requires centripetal force that keeps it to move around the Earth. The gravitational force 

of 

attraction between the satellite and the Earth provides the necessary centripetal force. Consider a 

satellite of mass m revolving round the Earth at an altitude h in an orbit of radius r0 with orbital  

velocity v0 . The necessary centripetal force required is given by equation 

     Fc=mv0
2/r0………………………………….(1) 

This force is provided by the gravitational force of attraction between the Earth and the satellite 

and is equal to the weight of the satellite w (mg.). Thus 

     F=w=mgh……………………………..(2) 

Comparing  eqn.1  and  eqn. 2    we get 

     mv0
2/r0 = m gh 

          v0
2  = gh r0 

           v0
    = gh r0 

 since             r0  =    R +h 

 So        v0
 2 = g h(R +h) 

         v0 = √g h(R +h) 

 

above equation  gives the velocity, which a satellite must possess when launched in an orbit of 

radius r0= (R +h) around the Earth. An approximation can be made for a satellite revolving close to 

the Earth such that R >> h. 

     R +h ≈R 

     gh ≈ g 

     v0  ≈√ g R 

A satellite revolving around very close to the Earth, has speed v nearly 8 kms-1or 29000 kmh-1 

Global Positioning System (GPS) is a satellites navigation system. It helps us to find the exact 
position of an object anywhere on the land, on the sea or in the air. GPS consists of 24 Earth 

satellites. These satellites revolve around the Earth twice a day with a speed of 3.87 km s1. 

Geostationary  Satellites: The height of a geostationary satellite is about 42,300 km from the 

surface of the Earth. Its velocity with respect to Earth is zero 

Important Information: 

Moon is nearly 3,80,000 km  way from the Earth. It completes its one revolution around the Earth 
in 27.3 days 
 

 

108



SARDAR KAUREY KHAN PUBLIC HIGHER SECONDARY SCHOOL MUZAFFARGARH 

            PHYSICS                                                                                              CLASS :9TH 

Unit 5  Gravitation 
                            LECTURE NO.8  24-7-20   

Problem:5.9 A polar satellite is launched at 850 km above Earth. Find its orbital speed.  

Solution:                     Me        = 6.0x1024kg 

h =  850km 

R = 6400km 

R +h  = 6400km+850km  =7250km =7250000   =7.25x106m 

    G         =     6.673x10-11 Nm2kg-2 

    v0=? 

    v0
 2  =  gh (R +h) 

    gh  =  G Me/(R +h )2 

    v0
 2  =  G Me/(R +h )2 x(R +h) 

    v0
 2  =  G Me/(R +h ) 

            =  (6.673x10-11x6.0x1024 )/ 7.25x106 

                =  5.5224828x107 =  55224828 

Taking square root we get    v0   =  7431ms-1    Ans. 

Problem:5.10:  A communication satellite is launched at 42000 km above Earth. Find its orbital 

speed 

 Solution:   Me = 6.0x1024kg 

h =  42000 km 

R = 6400km 

R+h  = 6400km+42000km =48400km =48400000 m =4.84x107m 

        G  =  6.673x10-11 Nm2kg-2 

    v0=? 

    v0
 2  =  gh (R +h) 

    gh   =  G Me/(R +h )2 

    v0
 2   =  G Me/(R +h )2 x(R +h) 

    v0
 2   =  G Me/(R +h ) 

           =  (6.673x10-11x6.0x1024 )/ 4.84x107 

            =  8.272314x106 

             =  8272314 

Taking square root we get    v0   =  2876 ms-1    Ans. 
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 3

 1920

 4


 5
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 (iii)  (ii)  (i)

 6


 

 1956 7

 (iii)  (ii)  (i)

 1959  8

 1959



 1956 9

 1958 

 1956 10




 

 11

 1949  12

 12

 1947  18

 13

 (i)

 14

 (i)

  (ii)

 (iii) 
15





 1920  16

 (v)  (iv)  (iii)  (ii)  (i)

 (vii)  (vi) 

 17

 1916 
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 18

 (i)

 (iii)  (ii)

 19


 (ii)  

 1961  20

 18  (iii)  (ii)  (i)

 16
 90  (iv)

 21

 (iii)  (ii)  (i)



 (iv)

 22

 (iv)  (iii)  1985  (ii)  (i)

 1970  23

   (ii)  (i)

 25  (iii)  21

 24

 1970 
 25

 (v)  (iv)  (iii)  (ii)  (i)
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40    
8 

 1906 1

   
 2

1918  1908  1928  1938 

 3

1946  1944  1942  1940 

 4

1907  1906  1905  1904 

 5

1909  1908  1907  1906 

 6

         
 1867 7

   
 8

1406  1306  1206  1106 

8x2=16       

 2  1

 4  3

 6  5

 8  7

8x2=16        

  2    1948  1

 4  3

     6          5

 8  7
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6  
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6  
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6  
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6  

 + 
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50    

 
10  1

   
    

    
    
      

    
    

    
    
    
    


5  2

     

   

10  3

  
 

5  4

10  5

5  6

5  7
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