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BIOLOGY
(Theory)
Full Marks - 70
Time - 3 Hours

| General Ins’imﬁons ¥

(i) All questions are compulsory.
(i) Please write down the serial number of the question before attempting it.
(iii) Marks for each question are indicated against it. ' '

1.

| SECTION-A _
Choose the correct answer : _ ' 9x1=9
(a) The protective and nutritive layer of the blastocyst is—
(i) trophoblast (ii) embryonic disc
(iii) inner cell mass d (iv) mesoderm
(b) When pollen grains of a flower are transferred to the stigma of another flower on the
same plant, it is known as —
(i) autogamy _ (i) geitonogamy
(iii) allogamy | (iv) xenogamy
(c) Which ofthese is not a secondary sex organ ?
(i) Oviduct (ii) Ova
(iii) 'Vas deferens ' (iv) Penis |
@ Ifadoublestranded DNA has 20 % cytosine, the percentage of adenine in DNA would
be- ' ;
@ 30% o (i) 20%
(i) 40% | (v) 60%
(¢) I£Tall(T)is dominant over dwarf (1) and round seed (R) is dominant over wiinkled seed

(1), the genotype of a true breeding tall plant with wrinkled seed would be —

(i) TtRr (i) TIRR

(iii) TTr (iv) TIRr |
o - pTO.
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() Which of the following are known as psychedelic or mind expanding drugs ?

(i) stimulants : (ii) hallucinogens
(iii) -cannabinoids ~ (iv) opioids

(g) An orchid attaches itself to a mango tree for support. It is not getting any food from it -
and the tree is not harmed cithbr. What type of interaction are they having ?

4?) commensalism (ii) mutualism
(iii) parasitism (iv) predation

(h) The relationship of sea anemone and hermit crab is called —
(i) ~ predation (ii) commensalism
(iif) protocooperation “w g oompolilion

() Which ofthe following is an association of fungi and algae ?
(i) co-evolution 3 | (ii) mycorrhizae
(iii) lichen (i) commensalism
2. Fillintheblanks: s R  5x]=5
(a) | — is the gehctic expression of an organism. |
(b) — refers to many embryo in the same seed.

(¢) The process of nutrient enrichment of water and consequent loss"of species diversity is
called | ' |

(d) The transgenic crop, goldenriceisrichinvitamin_____ . .

~ () The cell that grows into _ﬁnbrgainiéed mass of cell is called

SECTION-B

3. .What dq y-ou understand by vegétative propagation ? List swo advantages of vegetative
propagation. ) 1;1-%+%=2
4. (a) How are amino acids activated durmg pmtein synthesis ? ' - 2.
| OR -
(b) How is sex deténnined m inéécts ahd birds ? | | 1+1=2

HSS/023 | - 2 | Contd.




A

10.

Il

12.
| 13.
14,
15.

-16.
17.
18.

19.

HSS/023

Differentiate between Humoral and Cell ﬁled.iated immune response. I1+1=2
What are the effects of alcohol on the liver 2 .
Define transgenic crops. Give fwo advantages of transgenic crops. - 1HAHA=2
Explain Brood parasitism with example - N . v 2
Llst any four important ecosystem serwces derlved from biodiversity. 2
o | SECTION-C |
What is population explosion ? Write the causes and effects of population explosion. -
Y - 1+2=3
(a) Wh_at is speciation ? Explain the types o'_f speciation. | 1+2=3
OR
(b) Explain Oparin Haldane theory. 3
Can a couple both having blood group ‘A’ have a child having blood group ‘O’ ? Give reasons
and make suitable crosses. _ > 1+1+1=3

What is vaccination ? Briefly cxplain what happens when vaccine i introduced into the body.

| 1+2=3
There is a need to develop food that have higher level of nutritive value. Why i§ itso ? Explain
the desired nutritional qualities in crops . _ 1+2=3
What is palmdromlc nucleotide sequence 7 I;flentnon two unportant consequences that arise
from palindromic nucleotide sequence. ' 1+2=3
What is a transgenic animal? Mention four applications of transgl:nic animals. 1+2=3
Write notes on micro-habitat, habitat and ecological niche. 1+1+1=3
Define-water pollution ? Explain the important resources of water pollutants. 142=3

| SECTION-D

(a) Explain various stages of ovarian cycle or menstrual cycle with a well labelled dfagram.
” : | 4+1=5
OR

(b) Where does microsporbgenesis_ occur ? Explain microsporogenesis and draw the
diagram of the development of a mature pollen grain. ' Yt3+1%=5
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How d1d Hershey and Chase prove that DNA is the genetic material ? Explain their
experiment with suitable diagrams. Write down the results and conclusion.  3+2=5

OR

With diagram,"deécrib-e Meselson and Stahl’s experiment to explain the semi-
conservative mode of DNA replication. Write down the results and interpretation.

4 ' 3+2=5
What is recombinant DNA technology ? E:q)lam the various steps of recombinant DNA
(rDNA) techanue _ T 1+4=5
| OR L% .

- What are bioreactors ? What are the important aspects of a bioreactor ? Name the

commonly used types of bioreactors. Describe their common features. 1+1+1+2=5
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CHEMISTRY
-{Theory)
Full Marks - 70

g Time - 3Hours -

General Instructions :

@
(i)
(i)
)
1.

Al questions are compulsory.

Marks for each question are indicated against it.’
Use log tables if necessary. | |
Use of calculator is not allowed

. Normality of 0.3M phosphorus acid (H PO, is —

(@ 0.5 . : (b) 0.6

(c) 0.9 - : @ 0.1
 Constant boiling point mixtures are called —

(a) " Ideal solution | o (b) Azeotropes

(¢) Isotonic solution ; (d) Buffers

The units of cell constant are —

(@ ohmem™ - ‘ (b) cm

() ohm'em | @ -cm™
For a gaseous reaction, the units of rate of reaction are —

(a Latms™. - _ () atms™
(c) atmmol™ls™! ' (d) mol s™!

The number of reacting species which collide smultaneously to brmg aboutza. chemlcal

reaction is —

(a) molecularity of a reaction

(¢) rate of reaction N " (d) - unit of reaction

(b) order of a reaction .

HSSI022
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11.

12,

13

The process of separation of colloids by passing ﬂ'lIOngh semx-petmeable membrane i

Electrophorcms

Ultrafiltration

H,S
H,Te

Fe
In

HS$S/022
s called—
1

same electronic oonﬁguratlon

(a) Filtration - (D)
(¢) Dialysis @
Which of the following is the strongestacid ?
@ H,% . o ®
(¢) H,Se o o (d)
Larg_ést number of oxidation states is shownby—
@ Mn I
(¢) Cr - (d)
Transmon elemcnts form alloys easily because they have—
" (a) nearly same atomic size o (b)
(c) same atomicnumber (@)

same oxidation state

Which of the following gives posmve Fehling’s solution test ?

(a) Sucrose : (0
(c) Fats (@)
Tollen’s reagent is used to identify —
(a) aldehydes (b)
(c) carboxylic acids (d)
Ethylamine and anilines canbe dlstmgulshed by -

_ (a) Azo dye Test " (b)

. (c) “Hinsberg’s Test : (d) -

The TUPAC name of CH;—- (IZH CII2 CHO 15—
NH

2
(@ 3-Aminobutanal ()

(c) 2-Amino propanal (d)

HSS/022 2

Glucose

Protein

ketones

alcohols ,
Lucas Test

Victor Meyer’s Test

4-Oxobut-2 - amine

4-0Oxo but-3- amiﬁc
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3.3 x 1072 bar at 37°C. Calculate the molar mass of protein. (R=0.083 L Bar K™' mol ™)

HSS/022

The [UPAC name of C,H, - N~ CH,CH, CHyis - B 1
C,H,
(@) N,N- chthylpropanammc (b) N, N-Diethylheptan-1- amine
(¢) N,N-Diethylpropan - 2 - amine (d) N,N- Diéthylpropan 3 - amine
Define F-Centre. Which property is infaenced by the presence of itina solld . 2
Explam l;l}at NF, does not have donor properties like ammonia. ' 2’
(a) Write the reaction mechanism for the formation of diethyl ether from ethanol at 413K.
2
OR '
(b) Write the reaction mechanism for acid catalysed dehydration of ethanol to form alkene.
) 2
Why are phenols more acidic than alcohols ? 2

Which is the stronger acid between acetic acid and chloroacetic acidand why ?  1+1=2

Why are the boiling points of ammes lower than alcohols and carboxylic acids ? 2
Write the chemical réaction for the conversion of bromoethane to diethyl ether. 2
Write the chemical reaction for the conversion of benzaldehyde to benzalaniline. 2
Writc a short note on kaclstcm reaction and give suitable chemical cquatmn 2

- Write short notes on Fnedal Crafts alkylation in phenol and give suitable chemical equation.

2
Write a short note on Rosenmund reaction and give suitable chemical equation. 2

An element with atomic mass 40 gmol™ has fcc structure and its unit cell édge length is 400
pm. Calculate the density of the element. ' _ 3

Osmotic pressure of a solution containing 7g of a protein per 100cm® of solution is
; 3
(a) The rate constant for a first order reaction is 80 s™. How much time will it take to

~ reduce the concentration of the reactant to }{sﬂ: of its initial value. 3

OR :
(b) A first order reaction is 15% complete in 20 minutes. How long will it take to complete
60 % of the reaction. 3
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29. E)ﬁplain Freundlich adsorption isotherm at — o 3
ke (a) low pressure B |
| (®) highpressure
(¢) intermediate pressure
30. Why do transition metals act asa good catalyst for various reactlons ? 3
31. Whatis crystal field spllttmg ? Draw and explain the sphttmg of d-orbltals in an octachedral . i
c@mplex. * : : . 3 :
32. . EXplmnthefolloWingtermS— 2 el T 3

(a) Ambidentateligand
(b) Chelation
(¢) Coordmatlon number ‘
33, Whatare nucleicacids ? Writc two differences between RNA and DNA. 3
34. (a) (i) Whydoes the conductivity of an electrolytic solution decrease with difution ? 2

(i) Zincrodis dlpped in 0.1 M solution of ZnSO,. The saltis 95 % dissocidted at this
dilutionat 298K. Calculate the electrode potential given that E° (an"'on) =-0.76V.

, 57
OR
; . () () Why on dilution the A, of CH;COOH ificreases drastlcally Whale that of
_,‘?‘ . | . 'CH,COONa increases gradually? ' oF e § wg & 32
| :
" (i) Represent the cell in which the following reaction takes place. _ 3
{ ' Mg + 2Ag* (0.0001M) — Mg (0. 130M) + 2Ag(s} S
" Calculate its Eif E®is 3.17 V. '
35. (@ @) Amm0ma is agood oomplexmg agent. Explam . | ; 3
(ii) Write the molecular structure of Xe0F4 and XeOj;. -2
| . OR - -
(b) (i). ‘Why are the melting and boiling points ofnoble gases very low ? 3 2

(ii) What are interhalogert compounds ? Why are they more reactive than halogens ?
» ) A E : 3

- HSS§/022 . 4
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COMPUTER SCIENCE
(Theory)
Full Marks - 70
Time : 3 hours

General ingtructions : =

(i)  All questions are compulsory

(i) Please write down the number of the quest:on before attempung it
(i) Fxgures in the margin indicate marks.

(iv) Programmmg Language : Python -

1. Choose the correct answer : - - 5x1=5
(8) How would you writex”in Python asan expressnon ? '

(i) =7y (i) x**y
{in) 22 %y ' ' (iv) None of these

(b) A Pythonmodule has_ extension. ’

(i) mod . (ii) .imp

(i) mpy @) py

(c) Which transmission media is capable of having a much higher bandwidth (data capacxty) ?
(i) coaxial (i) twisted pair cable
(iii) fibre optic . (iv) untwisted cable -

(d) Which command is used for removing a table and all its data from the database ?
(i) create table command (ii) drop table command
(iii) alter table command (iv) deletetable command

(e) A relational database consists of a collection of —

(i) Tables (ii) Fields
(i) Records | (i) Keys | a
2. Fillintheblanks: #,. © @ g v g7 - 3%x1=5
(a) A is a word having special gaeaning reserved by programming language (token /

keyword / indentifiers)

P.T.O.



(¢) Toread all the file contents in the form of a llst,
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is a variable defined outside all the functlons (A global variable / A static
variable / A local vanable)

(b)

method is used. (readlines ()/

close () / flush () ) . .

(d) network topology raqmres a ccntral eontroller or hub. (Bus / Tree / Star)

(e) ii‘By defanlt, ORDER BY clause lists the results in _ order. (descending / ascending /
same) ; :

State whether the following statements are True or False: . ‘4x1=4

(a A Dictionary is an unordered set'of key value pan's
(b) A Python function may return multiple values.
(c) ARouter can bereplaced with a bridge.
(d) APrimary key can store empty values init.
Answer the following questions ; . 13%2=26
(a) Whataredata typés ? What are Python’s built-in core data types 7
(b) (i) Whatis indexing in contextto Python strings ? Why is it also called two way
‘indexing ? -
OR
(ii) What is a string slice ? How is it useful ?
(¢) Whatare the differentkinds of loops providcd by Python ?

(d) Write the output of the following Python code:

defupdate (x=10): T

. x+=15
print (x =, x}
x =20 |
update ()
print (‘x =", x) o s

() (i) Whatis the difference between a text file and a binary file ?
| . OoR
(ii) 'What is the difference between ‘w’ and ‘a’ file mode ?

HSSI016 ' 2 : : Contd.
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- (f) What is recursion ?
(g) (i) Differentiate between LAN and PAN.
. OR _
(i) Differentiate between Hackers and Crackers.
(h) Whatisa protocol ? Give two exa.mplcs of protocol,
(i) Whatis database system ? What isits need 7
() @) Dlﬁ'erentlate between anary key and Fore1gn kcy
' ‘ OR
(ii) Define any two aggregate functions of SQL with example.
(k). Define INSERT INTO command with an example. '
() Differentiate between CHAR nad VARCHAR datatypes.
(m) Write a SQL command to create a student table whose schema is as follows :
student (name, roll, age) | ;
5. Answer the following questions : yr - 10x3=30
(a) Explain mutable and imimutable types with cxamples o
(b) Whatis anested IF statement ? Rewrite the following code in Python after removing
all syntax error (s). Underline each correction done in the code.
value=30 _ B
& forval in range (0, value)
ifval %4 ==0:
print { val *4)
Elseif val % 5 ==0: e
print (val+3) | |
else '
.print (val + 10)
(c) (i) Whatis meant by the term iteration ? Write a python program to print a
" multiplication table of a number using range ( ) function.
' OR '
(ii) Whatis the difference between the break statement and the continue statement.
~ (d) Differentiate between an actual parameter and a formal parameter with a suitable example
for each. :

;%
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fe) (i) Whatisamodule,a paekage and a library ?

(g) State the advantages and the dlsadvantages of using recursion over ﬁeratlon
(h) (1) Explain the different types of network topologies.

OR

(i) Write the procedure to create a library /package in Python.

" (f) Write a program to get the empid, name and salary of the employees of a department
and store these detailsina file called “salary.txt” '

(11) What are the differences between Hub and swntch.
() Dlﬁerentlate between the DROP TABLE and the ALTER TABLE command.

OR

HS$/016

(j) Write SQL commands for the following on the basis of the given table sports :

HS$/016

TABLE : SPORTS
S1. No. | Class Name - Game ‘Grade
101 7 John Cricket B
102 '8 Robert Tennis A
103 7 William Swimming B
104 7 Grace Tennis C
105 9 Archana Basketball . A
106 10 Andrew Cricket A

(i} Todisplay the name of the students Whoiere getting grade ‘C’ in the table.

(ii) To display the games taken up by the students whose name starts with *A’.

(iii) To display the table in the ascending order of name.
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ENGLISH

(CORE)
Fulf Marks — 80

g " Time — 3 Hours ,

General Instructions :
() The paper is divided into three sections:A,B & C. All the sections are compulsory. .

(i) Separaté instructions are given with each section and question wherever necessary. Read
these instructions very carefully and follow them.

| (iii) Do not exceed the prescribed word limit while answering the questions.

(v} Marks for each question are indicated against it.
SECTION - A : Reading (15 marks)

1.  Read the following passage carefully and answer the questions that follow :

_ Punctuality is a necessarjf habit in all public affairs of a civilised society. Without it,
nothing could ever be brought to a conclusion, everything would be in a state of chaos. Only

. inasparsely populated rural community, is it possible to disregard it. In ordinary living, there
can be some tolerance of punctuality. The intellectual who is working on some abstruse
problem has everything coordinated and organised for the matter in hand. He is therefore,
forgiven, iflate for the dinner party.

But people are often reproached for the unpunctuality when their only fault is
cutting things fine. Itis hard for energetic, quick - minded people to waste time, so they are
often tempted to finish a job before sitting out fo keep an appointment. Ifno accidents occur
on the way, like punctured tyres, diversion of traffic, sudden descent of fog, they will be on
time. They are often more industrious useful citizens than those who are always late. The
over punctual can'as much be a trial to others as the unpunctual. The guest who arrives half an
hour too soon is the greatest nuisance. Some friends of my family had this irritating habit.
The only thing to do was to ask them to come half an hour later than the other guests. Then
they arrived just when we wanted them,

P.T.O.
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If you are catohing a train, it is always better to be comfortably early than even a

fractlon of a minute too late. Although being early may mean wasting a little time, this will be

less than if you miss the train and have to wait an hour or so for the next one. Also, you avoid

. the frustration of arriving at the very moment when the train'is drawing out of the station and

beihg unable to get on it. An even harder situation is to be on the platform in good time for a

train and to still see it go off withSut you. Suchan expencncc befell a certain young girl the
ﬁrsttpme she was travelling alone

She entered the station twenty minutes before the train was due, since her parents
had impressed upon her that it would be unforgivable to miss and cause the friends with
‘which she was going to stay to make two journeys to meet her. She gave her luggage to a
porter and showed him her ticket. To her horror, he said that she was two hours too soon. She
felt in the handbag for the piece of paper on which her father had written down the details of
the journey and gave it to the porter. He agreed that a train did come into the station at the
time on the paper and that it did stop , but only to take on water, not passengers. The girl asked
to see a timetable, feeling sure that her father could not have made a mistake . The porter
went to fetch one and arrived back with the station mastér, who produced it with a flourish
- and pointed out a microscopic ‘0’ beside the time of the arrival of the train at his station. This -
little 0 indicated that the train only stopped for water. Just at that moment, the train came into
the station. The girl with tears streaming down her face, begged to be allowed to slip into the
guards van. But the station master was adamant : rules could not be broken. And she had to
watch thattrain disappear towards her destination while she was left behind.

A.  Based on your understanding of the passage, answer the following questions briefly : 2x2=4
(a) Why is punctuality necessary in a civilised society ?
(b) The over-puﬁctual can be as much a trial to others as the un-punctual. Why ?
B. Select the appropriate answer from the given options : _ 2x1=2
(a) Reason why punctuality is necessary in a society —
| (i) for emotional reasons ;
(i) for environmental factors
(iii) toavoid chaos

(iv) toavoid suffocation

HSS/001 2 . Contd.
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C.  Choose the®omect word from the given options which convey similar meaning o the following:

HSS/001
(b) Pick out the odd word from the following words :
(i) energetic
(ii) quick-minded
(iii) irritating ..

(iv) industrious

2x1=2

(a) thinly | b

() comfortably
(it) horribly
(it1) ordinarily
(iv) sparsely

(%) hardworking

(i) frustrating
(ii) unpunctuality
(iii) chivalrous
(iv) industrious
Read the following paésage and answer the questions that follow :

Conversation is indeed the most easily teachable of all arts. All you need to do in order to
become a good conversationalist is to find a subject that interests you and your listeners.

" There are, for example, numberless hobbies fo talk about. But the important things are that

you must talk about other fellow’s hobbies rather than your own. Therein lies the secret of
your popularity. Talk to your friends about the things than interest them, and you will get a
reputation for good fellowship, charming wit and a brilliant mind. There is nothing that pleases
people so much as your interest in their interests. - |

It is just as important to know what subjects to avoid as subject to select for good conversation,
If you don’t want to be set as a wet blanket or a bore, be careful to avoid certain unpleasant

HSS/001 3" | PTO.
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topics. Avoid talking about yourself; unless you are asked to do so. People are interested
in their own problems, and not in yours. Sickness or death bores everybody. The only one
who willingly listens to such talk is the doctor, but he gets paid for it.

Tobe a gbod conversationalist, you must know not only what to say buthow to say it. Be civil
and modest. Don’t overemphasizg your own importance. Be mentally quick and witty, but
don’t hurt others with your wit. Finally try to avoid mannerism in your conversation.
(a) $#On the basis of your reading of the passage make notes on it using recognisable

' abbreviations wherever necessary. Supply a suitable title to it. 4

(b) Write a summary of the above passage in about 80 words. 3
' SECTION - B : Writing ( 25 marks)

You are Zara of Ramhlun South, Aizawl. You want to rent out jmur newly constructed flat in
the heart of the city. Prepare an advertisement in not more than 50 words for publication

in a newspaper giving location of the building, nature of accomodation, rent expected, etc.
5

‘You are a student of Class XTI, studying at St. Mary’s H.S.S. You have lost your Titan wristwatch
somewhere in the school premises. Draft a notice in not more than 50 words to be placed on
your school notice board. ' 5
(a) YouareLali/Lala of A-17, Chaltlang Lily Veng, Aizawl. You are disturbed by the way
people throw their garbage and rubbish in polythene bags by the roadside in your
locality. Write a letter to the Editor of ‘Mizoram Daily’ to create awareness about the
harmful effects of polythene bags and also suggest measures to clear garbage. 10

OR

(b) You are James/ Mary. You have seen an advertisement for the post of Education teacher
in ABC Public School, Mamit. Write a letter in response to the advertisement applying
for tliz post. Give your detailed bio-data also. 10

.(a) You are Lalrinmawia / Lalrinmawii of Aizawl Public School. You have witnessed
a road accident near your school. Write a report in not more than 120 words to be
published in your school news-letter. ‘ 5

OR

(b) You are Lalthazuala/Lalthazuali of Aizawl Public School. As a repreécntative of your
school, you have attended a campaign on ‘Say No to Polythene Bags’. Write a
report in not more than 120 words. . 5

HS$S/001 : 4 ; : Contd.
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SECTION — C: Literature (40 marks)

7. Readthe following extract and answer the questions that follow : 4x1=4
L Andshow the children to green fields, and make theirworld
Run azure on gold sands, and let their tongues .
Run naked into books the white and green leaves open
| History theirs whose language is the sun.
(a)# The title of the poem is —
(i) ARoadside Stand
(ii) A Thingof Beauty N
(iit) -Keeping Quiet
(iv) AnElementary School Classroom in a Slum
(b) The ‘Children’ here refers to—
(i) The children who were.running out of their homes joyously
(i) The children who had everything in their lives
(iii) The children who go to school in a slum
& (iv) The childrenwho are retarded
(¢) The white leaves refer to—
(i) the leaves of books
(ii)} theleaves of plants

(iii) the tender leaves of trees
(iv) the leaves of new season
(d) The poet wants to take the children to a place —
(i) wherethey can play in a safe environment
(ii) wherethey can enjoy a good meal
(iii) wherethey can play in open fields and golden sands
' (iv) where they can play without worries
' OR
I. A thing of beauty is a joy forever . N 4x1=4
- Its loveliness increases, it will never |
Pass into nothingness; but will keep
A bower quiet for us, and a sleep
Full of sweet dreams, and health and quiet breathing -

. HSS/001 . 5 ' P.T.0.
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(a) Thename of the poet is -
" (i) PabloNeruda

(i) KamalaDas

(iii) JohnKeats

(iv) Stéphen Spender +!
Sb) A thing of beauty never passes into -

(i) something

(ii) -imagination

(iii) nothingness

(iv) dreams
(c) A thingof beauty can be measured by —

(i) - its colour

(ii) its fragrance

(iif) its appearance

(iv) its performance |
(d) Pick out what is not true about ‘a thing of beauty” ~

(i) itsajoy forever

(ii) providesus peace of mind

(iii) increases its loneliness

(iv) it befools us

8. Answerthe following questions in about 30 words : ; 3x2=6

)

(b)
(©)

@)
®
©
@

HSS/001

Why has the poet brought in the image of merry children spilling out of their homes’
in the poem ‘My Mother at Sixty-Six’?

What idea does Pablo Neruda warit to convey inhis poem ‘Keeping Quiet’?

How does the poet describe the faces of the children in the classroom ?

Answer the following questions in about 30 words : r 4XZ¥8

Why did the ironmaster speak kindly to the peddler and invite him home ?
How did Franz’s feeling about M. Hamel and school change ?

Why did Gandhiji go to Lucknow in 1916 ? Who met him there and why ?
How did Douglas’ misadventure affect him ?

-6 .. _ Contd.
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10.  Choose the correct answer from the given options 3 . 2x1=2

(2) . Mukesh’s father was born in a family of bangle makers, but his first t profession was a—
(i) carpenter (ii) teacher ;

(iii) tailor : (iv) plumber
(b) Thename ofthe ironmastef’s dahghter was —
(ie_ Mary Jones ' (ii) Emily Dickinson
(iti) Selma Lagerlof (iv) Edla Willmansson
- 11. Answer any one of the folloWing questions in about 100 — 120 words each : 5
' (8) Whatforces conspire tokeep the workersin the bangle industry of Firozabad in poverty ?
(b) Why do you think Gandhi considered the Champaran episode to be a‘turning pomt

in his life ? |
12. Answer the following questions in about 30 words : 2x2=4
(a) What does Zitkala Sa remember about her first day inthe land of applm?
: h (b) 'Who was Sam in the lesson, ‘The Third Level’? |
13.  Choose the correct answer from the given options : . 6%x1=6

(@) Why did Mother Skunk want her son to retain his identity ?
(i_) She disliked the wizard
(ii) She did not like roses
(iii) She wanted her son to be accepted as he was
(iv) Allofthese
(b). Whatdid Charley find in his stamp collection?
(i) Old addresses (ii) Hairstyles
(ifi) Old letters (i) Firstday cover
(c) | The chief concém for Sadao’s father was —
(i) Sadao’swedding (i) Sadso’s education
(i) Sadao’smigration (iv) Sadao’s treatment

HSS/001 7 P.T.O.
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(d) Which words of Annan made a deep impression on Bama ?

(i) Toleave their house to have better education

(if) They were not supposed to touch the upper caste people

(iit) She should never bow low before the upper caste

_ (iv) To study hard and progrédss, to rise above all shackles of indignity

(e) Pem entered Mr. Lamb’s garden by —

(i) climbing overthe wall

(i) climbing through the window

(iii) walking in through the open gate

(iv) walking in stealthily
() Jowanted the

(i) skunk to smell ofroses  (ii) skunk mommy to relent

(iii} wizard to hit .mommy (iv) animals to love skunk-

in the story the next day.

"14. Answer any one of the foilbwing questions in about 100-120 words : :
(a) There are moments in life when we have to make hard choices between our roles as

private individuals and as citizens with a sense of national loyalty. Discuss \_vith reference . -

to the story “The Enemy”. , 5
_ OR
(b) Will Derry get back to his old seclusion or will Mr. Lamb’s brief association affecta -

change inthe kind of life he will lead in the future 7 ¢ 5

HSS/001 ¢ s 8
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General Instmct:ons _ L
(@) Al questions are compulsory - 1

(i) Marks jor each questmn are indicated against it.
(iii) Please write down the question number before attempting it.

1. Choosethecorrectanswer $ e g v e, e w g 14x1=14
(a) Alarge anticline with sec.ondary folds of smaller size developed in it is called -
(i) Monoclme L (i) Anticlinorium
(iii) Synclmorlum i {iv) Homocline i
(b) A series of parallel Jomts is termed as — -
- (1) Joint set , _ (ii) Master joint
(iii) Joint system” (iv) Dipset
(¢) Ifyouwalk towards the direction of a dip, you will encounter —
(i) Samerocks = . - | (ii) Younger rocks
(i) Folded rocks (%) Olderrocks
(d) The sum of angle of Hade‘and Dipis—
(i) 180° (i) 45°
(iif) 90° ) 500
(¢) Pitch and Plunge cdicileinaseof— . L a
(i) Symmetrical fold -~ . (ii) Assymetrical fold
(iii) Recumbent fold : (iv) Overturned fold

PTO.
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(f) Theword “fossil’ is derived from— .

(i) Greek - (i) English
(i) Latin | (iv) French
(2) Inbivalves when two adductor ﬁnprmsimis are pML itis called -
(i) Monomyarian shell - e (n) | _Isomyarian shell
8Gii) Bimyarianshell ~ (v) Dimyarianshell
(h) The formation temperature of different magmatic deposits varies from— :
(@) 1500°C —700° C T Gi) '_1500°c-soooc
@) 1500°C-300°C. - () 1500°C-100°C
(i) Ifthe cavity filling deposits consist of oniy one mineral, it is called —
G) Massve (i) Crustification
Gii) Hoses @) Vigs
() Earthquakeiscausedby—
(i) Unconformity (ii) Faults
(iit) Sedimentation . - (iv) Mc_tamorphism. .

(k) Strength of rock to resist the movement of one past of rock with respect to the other is —
) Chushingsteigh - (i) Tensional strength
(iii) Shearing strength (i) Lithostatic ;&ength"
(1) Artesian Well occurs in ~ | |
(i) Confined aquifers | (ii) Perchedaquifers
(iii) Aquicludes (iv) ‘Unconfined aquifers
(m) Which dam requires strong abutment rocks?
(i) GravityDam ; (ii) ArchDam
(iii) Buttress Dam (iv) EarthDam
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(n) Very light rain smaller than 0.5mm in diameter is —

{i) Freezingrain . © (i) Sleet
(iif) - Drizzle (iv) Sunshower
2.  Answerthe following questions: | | Tx2=14

(a) What is a clinometer compass*? |
(b) Yhatis spiral angle of gastropods ?
(¢) Define tenor.
(d) Whatis injection deposit ?
(e) Write down the non-metallic minerals formed by metamorphic mineral deposits.
() * Whatis global warming ? | |
(@ () Whatisan earthquake?
OR
_ (i) Whatis a Tsunami ? |
. ‘3. Explain with diagram the différence between thrust faults and strike slip faults. 1%+1%=3
4. Describe the nature and mode of preservatim of fossils. 3
5.  What are the uses of fossils ? 3

6. What is meant by residual concentration? What are the deposits formed by residual
concentration ? , : 2+1=3

7. Diffe:_mtiate between Immiscible liquid segregation and Immiscible liquid injection deposits.

_ . 1%+1%=3
8. (a) What are the different types of Placer deposits ? , 3
OR .
(b)  Whatare theour essentil ctors vhich are important for the formation of lacer deposis ?
& i 3
9. Differentiate between Primary and Secondary mineral deposits. _ 3

HSSN28 B B P.T.O.
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Why do greenhouse gas trap mﬁ'arcdradiation as compared to other gases in the atmosphere?

3
Describe the three zones of occurrence of groundwater. " | 3
‘(a) Explain with a diagram the different parts ofa fold. . . __ N 2+43=5

< OR

(b) Elass:fy the types of fault on the basis of aftitude of fault witha smtable diagram.
3+2=5
What are fossils? What are the three processes in whxch the altcrcd hard parts are preserved‘?

Write a neat diagram of gastropods fossils. ' - ' 14#3+1=5

(@) What are the different types of landslides? What are the various ways in which we can
prevent landslides? _ : : 3+2=5
OR ;

(b) What is hydrological cyclc‘? What are the two types of openmgs present inrocks 7 -
- 3+2—
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General Instructions :

(i} All questions are compuisory.

(i) Figures in the margin iindicate marks.
(iiif Write your answers neatly and legibly.

(tv) While attempting a question, write the question number as given in the question paper.
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General Instructions :
All questions are compulsory.

‘Marks for each question are indicated against it.

HSS/020

Use of calculator is not permitted; however, you may ask for logarithmic tables if reqwredl

Please write down the serial number of the questions before attempting it.

Choose the correct answer from the following :

(a)

(b)

(©

(d)

Iff(x)=l lx2 , then the domain of /(x) is —

IfA is a singular matrix, then A(adjA) is —

(i) aunit matrix (ii) anull matrix

(iii) asymmetric matrix (iv) ascalar matrix
x|

1t [2x 4] [-8}=0’ then the positive value of xis —

@ 1 '- (i) 2
(iii) 4 | i) 6

16x1=16

G R | - (i) R-{-1,1}

Gii) {-1,1} (iv) R-{1}

Let R be the relation in the set N given by R = {(a,b) a=b~2>6}. Choosethe
- correct option — _

(D @HeR i) (,8)€R

(iii) (6,8)€R @) &7)ER -

RT.O.
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If y = tan'(log x), then % is — | |

; 1 ' . B g . 1
@ _1+(lc¢gx)2 ; ; (“) x(1+10gx)2

L =
;m) x{l+(logx)2]

The function f{x) =x* - 6x2+15x-12 is—

(iv) None of these

(i) strictly decreasmg onR

| (ii) strictly i mcreasmg onR

(8)

®

HSS/020

(iii) increasingin (-, 2]and decreasing in (2,)

Ty ———

‘[1+252m:t:ﬂ!acis _

cos” x

(i) secx+tanx+C - (i) tanx+2secx+C
(iii) secx+2tanx+C (iv) tanZx+2cotx+C

X
T .7 . -
Iism xdx 18

@ -1 G) 0
(iii) 1 | | | @) +
11t : | 3
The solution of the differential equation % = is- g
(i) e+e=C (i) &-e?=C
(ii) e+e”=C : (iv) &£-=C
2 - ' Contd.
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The value of k for which ffx) = imsz-,whcn x #0
k, when x=0
is continuous at x =0, is —
. B 5 G < e _2_
(i) 3 - (i) 5
4 4
i) — - ' : iv) 5

k)

L0

(m)

If dand b are two vectors suchthat ||=|| =2 and @.5 =~1, then the angle between

dand bis -
® % - i) 7
i) %4 w Z

The vectors g =2f+,1j+]2 and E=§_2}+3E areorthogbnal, if A isequalto —
@ 0 - @ %
(iii). =% i) %

The vector equation of the line passing through the points A (2, -1,4) and B (1, 1,~2)
is - ' - -

(i) F=(i-j+ak)+AG + j-2k)

. () F=(2f = f+ak)+ =T +2]-6k)

(n)

HSS/020

(i) F=(+ j-20)+ 225 - j+4b)

V) F=(+]-2k)+A38+2Kk) | e s
The vector equation of the x-axis is given by — '_ '

(i) F=i (i) F=j+k

(iii) F=Ai W) F=A(j+k)

3 | ' PTO.
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(©) If2P(A)=P@®) =13 and P(A)=1 tnen, PANB)is -

; 2 ' ven 1
O 3 N (i) 3
- o , 8
(111) 13 - | (iv) 39
4
(p) Acoinis tossedandthen adiei is tossed. The probability of obtaining a 6 (six) glven that
ahead came up is ~
o .' 5 - " 3 1
Oz (i)
(i) é B ) é—

2. LetA=R-{3}andB=R—{1}.Letf:A >B: f(x)— _foraﬂvalmofxeA.Shov_vﬂmt

f is one-one and onto. : . _ 2 -
3. Lety=é& log(sin 2x), find % _ 2
2
4. Evaluate: I pr 2) |

5.  Acansolve 90 %oftheproblemsglvenmabookmdB cansolve 70 %. What wﬂleprobablluy

that at least one of them will solve a problem selected at random from the book ? 2
3-10 - ¢ *
6. ExpressthematrixA=| 2 0 3| asthe sum ofa symmetric and a skew-symmetric matrix.
1 -1 2 - -
| 4

| HSS1020 | 4 | Comd. -
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g7 Using matrix, solve the following system of linear equations : ° . 4
2x+3y+3z=5 | ‘
x=2y+z=—4
3x—-y—-2z=3
8. LetZ be the set of all integers and let R be a relation in Z defined by -
S R={(a,b)p,-beZand a—b iseven} . Show that R is an equivalence relation. 4
Q (@ Ify %(sinx)’_'“ﬁ- (cosx)*™ , ﬁnd % . . _ - 4
OR
() _Fihd the equation of the tangent to the curve 2 +3y =3, whichis parallel to the line
y—4x+5=0. ‘ | 4
o - 2x+1 ' '
; : ‘ dx =
10. (a) Evaluate: I—-—-—-(x+ N | ' 4
OR
'5‘;.‘ 5B xz - ’ .
. o | —=—dkx, . 4.
(b) Evaluate ]x.,__l o2 . k
141 (a) Solve the differential equation : 3¢* tany de+(1- e¥)sec’ ydy =0 4
OR
() Show that the differential equation (¥ + 3xy+ ) dx — ¥*dy = 0is homogeneous and

solve it. 4

"12. Find the coordinates of the image of the point P (1, 3, 4) in the plane 2x—y+2+3=0. 4
: i

. 13. There are 3 bags, each containing 5 white and 3 black balls. Also, there are 2 bags each

containing 2 white and 4 black balls. A white ball is drawn at random. Find the probability that
this ball is from a bag of the second group. ) _ ' : 4

T3

i
N
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15.

16.
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(a) Show that'the height of the cylinder of maximum volume that can be inscribed in a

sphere of radius R is e . Find the volume of the largest pylinder. inscribed in a sphere

of radius R. " 6
ST |
(b) §_how that the perimeter of a right angled triangle of given hypotenuse is maximum
- when the triangle is isosceles. 6
(a) Find the area of the region bounded by the line y=x and the curve y=x*. 6
OR

(b) Using integration, find the arcaof A\ ABC, the equation of whose sides AB, BC and

ACareg_ivenbyy=4x+S.x-I;y=5 and 4y = x + S respectively. 6

= z intersect each other. Also, find

Show that the lines x-1_y-2_z-3 aamdx_4=y_1
2 3 4 5

the point of their intersection. _ _ 6

A firm manufactures two types of products A and B, and sell them at a profit of Rs. 5 per unit '
of type A and Rs. 3 per unit of type B. Each product is processed on two machines M, and M,,.
One unit of type A requires one minute of processing time on M, and two minutes of
processing time on M, , whereas on¢ unit of type B requires one minute of processing time
on M, and one minute on M, . Machines M, and M, are respectively available for at most 5
hours and 6 hours in 2 day. Find out how mdny units of each type of product should the firm

produce a day in order to maximise the proﬁf. Solve the problem graphically. - 6

H$S/020 | 6
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 Hriat twike:

() Zawhna zawng zawng hi chhan ngei ngei tur ani.

. (#) Zawhna tin mark put 2at chu a zawnah tarlan zel a ’m'.

(iii) Chhan dawnin zawhna nambar ziah zel vur a ni.

THEN KHATNA: HLA

I.  Kualkhung chhungathutehl adlkbcrﬁllangchhuak Ia, akarawltehl dahkhatrawh 4><I—4
| (a) Sem sem dam dam- hawnhhﬁwrn tlawmngalhna nén (el bil thithi/ llan té thlel

lo / aia upa zah) |

Jailen thyanglam zawhna. (Sm / Savate / Thuvate)

_ hian, (awmbharah / khawharah / hrehawmah)

{d) Zankhuatlalarunsang.._.,__ (behnjkmmlmawlm)

(b)
~(c) Ansulhmulei_.

2. Hausiampa Zai-a, “Duh leh mual lianpui chu tul rawh se” tih hi eng nge aawmzia ? =

3. Phungrual an tin ang atih hla phuahtuin, ‘Lung kan rual ngei ang a’ at:hkhawtengemsamla _
Engti turin nge an inlungrual ang sawi bawk rawh. : o 2

4. Phengphe nunnem tlhhlaphuahtu hian theih riise engtia amnngeadtﬁsawala,engvmgm nge
hringnun hi a tahpur thmsambawkrawh _ I g ow T 2+2=4

5.  Itankading zel ang tih hla phuahtu T. Zorampela’n ‘Ka tan chunmu’ a tlh hi eng ngesawila. *
Mizorama chengte dinchhuah nana thil pammawh a sawi hrang hrangte kha a hla thu
tlawhchhanm hanziakteh. . L 145=6

PT.O.
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e | | THENHNIHNA : THU
6. Adikberthlang chhuakrawh: . _ : | 4x1=4
" {a) RL.Thanmawia’ nmlaltamtakmantlakchham maasa\m chu— '
{Dawhtheihna / Hmangaihna { Ngxlnelhna)
(b). Briﬁsh-in Mizoraméawpkthﬁchu- '
(1880 / 1890 /.1900) |
(c) Mlonawnga Bible bu klm kan nelhkum chu—-
(1957 /1958 / 1959)
(d} H. Lallungmuana’n khawhar aia tuar har a tih-chu-—

(sum tlakchham /riltam / khawsik)
7’. I thinrim clo‘?tlhmaktumthmnmnahnehdanthabcratlhkhaengnge?l-lan sawi zau teh.
4
Ce Lalsnamthanga n literature tehﬁmg dik tak atihkha engngeni ? E 2
_ 9. ‘Mizo AAW B kan neih tan ku sawi la, min siamsaktu Mlssmnary-te hmmg kha sawi bawk ~
rawh, . C1+1=2

10. *Kahan chhutka han chhut hian, pawi ber maia ka hriat tak chu kan mun khuarei an chang tur hi
ani’. C. Thuamluaia’n kan mm khuarei an chang tur pawi a tih dan kim takin han sawi t¢h. 6

THENTI-IUMNA LEMCHAN
| ! Adlkberﬂllangchhmkrawh ' o =2
i {2) Thangzawra’n nang zawnginmin lainate’, at:hkhatunge? |

(Lalthniangi/Khuaia /A nu)
(b) Thangzawra’n ‘phivawk rimchhe pahnih’ a uhtc kha tute nge ?

(Chawnghrima leh Kanglova / Thanghrima leh Kanglova/ Khuaia leh Kanglova) .
12. Kalkhama’npu.i&mmdcuhhlekavaimnaunnchhanklmcngngcni‘? _ S 2

“13. Lalhniangi pain a fanu man atana a ngen kha sawi la, a ngen chhan chiang takin han sawi
bawk tch. - Y 1+3=4

-14. Lalhniangi leh Thangzawra te inneih theih lohna tura Chawnghnma hma lak dante kha han
sawi teh. 6
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15.

16.

17.

18,

19.

20.

(b) Zawlbuka riak tlangval mutthilh hnua Hrangchhuana tui petu chu

THENLINA : GRAMMAR AND COMPOSITION
A hnuaia rinte hi eng adverb nge an nih ? | '_ | - I+1=2

"(a) A zuang thoh thoh ma. |

(Adjectival Adverb / Double Adverb / Emphatlc Adverb)

®) oan yakvaksuh
(Adjectival Adverb / Double Adverb / Emphatic Adverb)

A hnuaia tawng upa hi hrilhfiah la, atiﬁahtth‘inthuphuah rawh : T 141=2
R&ckawlascpaang : | | o

A dik zawk thlang chhuak rawh : . - x1=2

(a) Chhungkhat laina hnai nei lo hi (Zuntei nu siam ang / vanlaia tla ang) an ti.
(b) Mumanga thil hmuh a taka lo thleng dik leh hi (kelchal mang man / zawng mang chhia

ang) anti.
Lalenga, Bawnglwn, Aizawlinia.In bialtu SDO, Power & Electricity Department, Bawngkawn
hnenah in electric bill d_lk lo chungchang sawiselna (complaint) han ziak teh. 4
A hnuaia thupui j duh ber hmang hian thumal 250 velin Essay ziak rawh : | 6

(a) COVID-19 leh Mizote

~ (b) Zirlaite leh Mobile Phone .. Q

(c) Nungd:aHumhalh

~ THEN NGANA : RAPID READER
A dik ber thlang chhuakrawh | ' | 2x1=2
(a) ‘E Chawngpuii pa zah ngai, zah ngai, a tawk e, a tawk ¢’ t: tu chu ank

(Hrangmuam /Kapzawna/ Aitama)

.ant.

(Kapphunga/ Kapzawlal I-Irangmua_na)

HSSI003 | | 3 PTO.
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.21,

9
23,
24,

25.
. sawiteh. oy ) : s B 4

HSS/003
. “A hun thlen hma chuan kan sawi tak leh kan sawi zel turte pawh a hretu pathum chauh kan ni

tlat reng tur a ni.” He thu hi tu sawi nge ? A hun lo thleng tur chu'eng nge ni? 1+1=2
Tlangchhina’n Hrangtinluaia kha hmeifa a tih mai theihna chhan _mm | 2
Khaw thenawm invelh tawn nan fei pawh abanalasei lutuk tih hieng nge aam ‘7 2
Chawngmawii leh Hrangchhuans * inhmangailna thuk takin a thien leh a rahchhuahpahmhte

khihansawneh | | - IR |

Chawngmawutekhualdlﬁrmgchhuanawkhuamumlﬂwchluatchhankbsmn fel takin han

HSS/003 | 4
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Full Marks - 80

Tinie — 3 Hours
General Ingrnctions :
(i) All questions are compulsory.
(i) Fzgw'es in the margin indicate marks.
(iii) Write your answers neatly and Iegfbly _
(iv) While attempting a question, write the questz’on number as given in the question paper.
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PHYSICS
(Theory)
Fyll Marks -70 -
Time - 3 Hours
¢ _
General Instructions :
@G Al questiqn& are compulsory.
(i) Marks for each question are indicated against it.
(iii) Use log table, if necessary.
(iv) Use of calculator is not allowed.

1. An ﬁncharged insulated conductor A is brought neat a charged insulated conductor B. Which
one is the correct statement for the conductor B? o |

(a) Charge remains same but potential decreases
(b) Bothcharge and potential decrease
(c) Charge decreases but potential remains same
(d) Bothcharge and potential increase

2. Ifthe electric field is given by 67 + 3] + 4/, what is the electric flux through a surface of
area 20 units lying in YZ plane - | 1
@ 120units () 60 units
) B0units (@ 260 units

3. Ofthe twobulbs in 2 house, one glows brighter than the other. Which of the two has a larger
resistance ? : B
(a) Thebrighterbulb
(b) Thedimbulb
(¢} Bothhave same resistance

~ (d) Thebrightness does not depend upon the resistance

P.T.0.
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4. Inthe figure given below, if B is the magnetic field produced by individual wire, current in
cach wire being the same, then the resultant magnetic field at O in the two cases willbe— 1

(a) zero in both cases
(b) 2B in both cases < ' 0 0

(c) zero in case-] and 2B in case-I1:

(d) zero in case -I and 2B i in case-]
Case-l =~ Case-ll
5. Acharged particle is moving through magnetic field. Then the magnetic field - 1
 (a) always exerts a force on the particle
(b) never exerts a force on the particle |
(c) exerts a force, if the particle is moving at right angle to the field
(d) exerts a force, if the particle is moving along the field
6. Identify the correct statement — | | |
(@) «-rayshave highest penetrating power
(b) PB-rayshave highest penctrating power
(c) vy-rayshave highest penetrating power
(d) Allthree are equally penetrating

7.  The electromagnetic waves used in telecommunications are — ; 1
(a) ultraviolet ' ~ (b) infrared
(¢) visible ' @) nﬁcxruwaves ,
8. The power of alens of focal length 50 cm is — ' 1
(a) +5D (b) +2D
- (¢) -5D £ (@ -2D
9.  Which ofthe follovfing equations is true for de-Broglie wavelength ‘4 ° of a particle of mass
‘m’ moving with velocity v'? { 1
(& Aamy . b) Aa -nl—w
() la % ) Ae ':7”2‘

HSS/021 2 | ~ Contd.
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10.

.

12,

13.

14.

15.

HSS/021

L1
Light of wavelength 5000 A falls on a photo-sensitive plate with photoelectric work

function of 1.9 eV. The kinetic energy of the photoelectrons emitted will be — |
(a) 0.58eV ' ®) 248 eV
©) 124eV | - @) l.16eV
The nucfear force between the two nucleons is the result of the gxchange of - ™ g 1
(a) neutrino | ' (b) m-meson
(c) photon ) | ) (& u- m?:s(m

When the hydrbgen atom is in first excited level, its radius is - 1
(a) fou; times its ground state radius (b} twice as its ground state radius
(¢c) sameasits ground state radius (d) halfofits ground state radius
Number ofholes are equal to number of electrons in — : <l
(8) p-type semiconductor _ (b) n-type semiéonductor
(c) intrinsic semiconductor (d) All of these
In the following figures, which one of the diodes is reverse biased 7 o !
(@ 1 +5v | - (b) ¢ =10V

>t !

=

+10V ¢

(c) - (d) '
=12V
+5V I 3 e l .
_ - +15V -
State Ohm’s law. Write the SI unit of conductance. 1+1=2-

HSS/021 . 3 - | .PT.0.



16.

17.
18.

19.

- 20.

21.

22,
23,

24,

~ Hss/o21
Define the following terms - 4=

(a) Magnetic declination

(b) Magnetic inclination

Why does a capacitor block DC whereas an inductor allows easy path toit ? ' 2

"Wrile two properties of electromagnetic waves. . | 2

(a) Calculate the refractive index of the matenal of equllatera! prism for which the angle
“of minimum deviation is 60°. : 2
OR
(b) In Young’s double slit experiment, interference fringes were produced on a screen :

placed at 1.5 m from the two slits 0.3 mm apart and illuminated by hght of 6400 A
- Find the width of the fringe. 2

A ray of light of frequency 5 x 10" Hz is passed through a liquid. The wavelength of light
measured inside the liquid is found to be 450 x 10~°m. Calculate the refractive index of the

liquid. : | _ 2
(@) Whatis Light Emitting Diode (LED) ? State the factor which controls the wavelength
of light emitted by a LED and how ? 14+%5+%=2

| OR
(b) Whatis donor energy level 2 Explain. | 2

Two point charges equal to + 10 2C and + 20 £C are 1 m apart. What is the amount of work
done to bring them closer by 50 cm ? _ 3

The electrical resistance of a 5 m long wire is 3 Q. Calculate the electrical resigtivity and
conductivity, if its cross-sectional area is 0 031:|1m2 _ | 3

With the help of a circuit dlagram, explain how a potentlometer can be used to compare emfs

- oftwocells : 2, 3

L
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25,

26.

| 27.

. 28.

29,
30.
31.

32,
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(a) Using Ampere’s circuital law, derive the expression for magnetic field ata point due to
~ aninfinitely long wire carrying current I. ' 3

OR

4

(b) Whatis a galvanometer ? With the help of a schematic diagram, explain how it can be

gonverted intq a voltmeter. 3

(@) The magnetic flux tlirough a coil perpendicular to its plane is varying according to the
relation ¢ = (47 > 50+ 8¢+ 5) Weber. Calculate the induced current through the coil
at t=2s, if the resistance of the coil is 3.1 0. | 3

OR

(b) Find the virtual value of current through a capacitor of capacitance 10 ,uF', when
 connectedtoa source of 110 volt at 50 cycles supply. What is its reactance ? 3

The focal length of a glasé convex lens in airis 15 ¢m. Cal_culate.'rts focal length, when it is

completely immersed in watet. Given : “4, =4/ and =15 3

Derive the relation §= 4(x - 1), for a small angled prism, where the symbols have their

usual meanings. ' o ' 3

Distinguish between nuclear fission aﬁd nuclear fusion. : i =

What is photoelectric effect ? Write the laws of photoelectric effect, 3

(a) Define capacitance. Write its S.I Unit. Derive an expression for the electrostatic
energy stored in a charged capacitor, _ 1+1+3=5 .

OR

4 ; d
(b) Is electric field intensity a scalar or vector quantity ? Give its SI Unit. Derive the -
expression for electric ficld intensity at any far point due to an electric dipole.
- - [+143=5

(2) Define instantaneous power of an a.c. cireuit. Derive an expression between true que‘r
and virtual power of an a.c. circuit. " _ 1+4=5

HSS/021 5 ' , ¢ P.T.0.



(b)

13. (@

(b)

HSS/021

HSS/021
OR

What is meant by self-induction and co-efficient of self induction ? Derive an
expression for the co-efficient of self-induction for a long air-cored solenoid.
| C1+1+3=5

<}

Define magnifying power of an astronomical telescope. With the help of aray diagram,
derive the expression for the magnifying power of a telescope for its normal

adjustment. _ 1+1+3=5
" OR

State Huygen’s principle and prove the laws of refraction on the basis of wave theory.

| 243=5
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Physical constants :
-
4z, =  9x 10 Nm2C-2
£, =  8.854 x 10712 C2 N-im2
c = 3x108ms? *'
e 1.6 x 10719C
m: 9.1x 1031 Kg
m, 1.67 x 1027 Kg
h = 6.6x 10‘34_Js
G = 6.67 x 10711 Nm? Kg2
g = 98ms2
1A = 1010y
1 amu = 931 MeV
Hy = 4xx107'TA™'m
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