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CLASS : XlI SUBJECT — ENGLISH CORE Max. Marks : 80
Name : Roll No. :
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General Instructions:

Read the following instructions very carefully and strictly follow them:
This question paper has 13 questions. All questions are compulsory.
This question paper contains three sections:

i.
ii.

Section A: Reading Skills,

Section B: Creative Writing Skills

Section C: Literature

pt all questions based on specific instructions for each part. Write the correct question number

and patt thereof in your answer sheet.
Separate instructions are given with each question/part, wherever necessary.

to the prescribed word limit while answering the questions.

Section A : Reading Skills (22 Marks)

Reading the following passage carefully. (12)

1. Road safety rules are essential guidelines designed to protect the lives of motorists, pedestrians,
and|cyclists, ensuring safe and orderly traffic flow on our roads. These rules encompass a wide
range of regulations and best practices aimed at minimising accidents, injuries and fatalities.

2. Oné¢ fundamental road safety rule is obeying traffic signals and signs. Reducing speed and

sto

ping at red lights, yielding to pedestrians at crosswalks and following directional signs

contribute to orderly traffic movement and prevent collisions. Similarly, adhering to speed limits is
crugial, as speeding significantly reduce the likelihood of fatalities and serious injuries.

3. Another critical aspect of road safety is wearing seat belts and helmets. Seat belts save lives by
preventing occupants from being ejected during crashes, while helmets protect motorcyclist and
cyclists from head injuries in the event of accidents. These simple safety measures can
significantly reduce the likelihood of fatalities and serious injuries.

4. Additionally, maintaining a safe distance between vehicles is paramount for avoiding rear-end
collisions. The ‘two-second rule’, where drivers maintain a distance equivalent to two seconds
behind the vehicle in front, allows for adequate reaction time and braking distance, reducing the
risk of accidents, especially in adverse weather conditions.

5. Mareover, avoiding distractions while driving, such as texting, talking on the phone, or adjusting
the| radio, is crucial for maintaining focus on the road. Distracted driving is a leading cause of
acdidents and can have devastating consequences. Therefore, drivers must prioritise their attention

on

6. Fu

driving and minimise distractions to ensure for themselves and others.

thermore, driving under the influence of alcohol or drugs is not only illegal but also extremely

dangerous. Impaired drivers have reduced reaction times, impaired judgment, and compromised
mator skills, posing a significant risk to themselves and other road users. Strict enforcement of
laws against drunk driving and promoting public awareness campaigns about the dangers of

dri

7. In
of

saf

ving under the influence are essential for preventing alcohol-related accidents.

conclusion, road safety rules play a vital role in promoting safer roads and reducing the number
accidents and fatalities. By following these rules, drivers can contribute to creating a culture of
ety and responsibility on our roads, ultimately saving lives and preventing injuries.

Answer the following questions based on the above passage.

(1)

(ii)
(iii)

(iv)
v)

(vi)
(vii)

Explain the importance of obeying speed limits and wearing seat belts and helmets in

ensuring road safety. (1)
What is a fundamental road safety rule mentioned in the passage? (1)
Choose the word that best describes the tone of the above passage. (1)
(a) Instructive (b) Informative

Complete the following sentence with an appropriate word. (1)
‘Road safety rules play a vital role in promoting safer roads and reducing the .......

What is a leading cause of accidents mentioned in the passage? (1)
(a) Adhering to speed limits < (b) Driving under the influence of alcohol or drugs

(¢) Using seat belts and helmets (d) Following traffic signals

Why is maintaining a safe distance between vehicles important? (1)
How does distracted driving contribute to road accidents and what measures can drivers take
to minimise distractions? (2)
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(viii)

(ix)

(x)

Reading the following passage carefully.

1.

Answer the following questions, based on the given passage.

@

(i)

(iii)

(iv)

Ha
Complete the analogy with ONE word from paragraph.
Posing : Risk 1 Play !t
(a) Role (b) Rule (¢) Reaction (d) Campaign
Which of the following does not correspond with the occurences in the abo
(a) Wearing seat belts and helmets is essential for safety
(b) Ignoring speed limits does not increase risk of accidents
(¢) Driving under the influence of alcohol is dangerous
(d) Both (b) and (c)
How do road safety rules contribute to reducing accidents?

(1)

ye passage?

(1

2)
10

Introduction:In th.e hasty lifestyle of today’s world, the choice of snacks can greatly impact one’s
health and well-being. This case study aims to analyse the preference for seasonal fruits compared

to packaged snacks among different age groups and the implications for overall

health.

Methodology:A survey was conducted among individuals across various age groups, ranging

from children to seniors, to determine their snacking preferences. Participa

indicate their preferred snack choices and provide reasons for their preferences
analysed to identify trends and patterns among different age demographics.

Survey Examinations:The survey encompassed a comprehensive examination
influences guiding these choices. Beyond mere preference, participants w
articulate the reasons behind their selections, providing invaluable insights in
nature of snacking behaviour.

Results: The survey results revealed interesting insights into snacking
different age groups.

nts were asked to
The data was then

of snacking habits,
ere encouraged to
to the multifaceted

preferences among

Age-group Yo Preferred snack Reasons for preference
Children 77 Seasonal fruits Taste, Health benefits, Parental guidance
Teenagers 65 Packaged snacks Convenience, Taste, Peer influence
. Transitional lifestyle (College, beginning
Young adults | 52 Sezfsonal e 'and careers, and establishing independence),
packaged snacks e 3
Health consciousness, Convenience
Middle-aged | 83 Seasonal fruits Freshness, Nutrition, Health|consciousness
Elderly 90 Seasonal fruits Health benefits, Digestive edse

Implications for Interventions:By discerning the diverse preferences a
groups, policy makers and health practitioners can tailor interventions
demographic needs. For instance, targeting educational campaigns towards pat
them to instil healthy eating habits in their children from an early age. Cot
mitigate the influence of advertising and peer pressure on teenagers could
measures and educational initiatives aimed at promoting critical thinking ang
making. Furthermor

middle-aged adults and seniors points towards the importance of promot

produce and nutritional education across all age demographics.

Conclusion: The survey outcomes serve as a roadmap for designing targeted

only cater to diverse
harnessing the insights gleaned from this study, stakeholders can collabord
building healthier communities and promoting sustainable practices for gener

Complete the following suitably. _
In the introduction, the researcher links a hasty lifestyle with the choice @

to highlight ...........ocoeeen "
What would the following be classified as?

mong different age
to address specific
ents could empower
wcurrently, efforts to
involve regulatory
1 informed decision-

e, the prominence of seasonal fruits as a preferred snack choice among

ing access to fresh

nterventions that not

demographic needs but also nurture a culture of health and well-being. By

tively work towards
ations to come.

(1

f snacks in the study

(1)

To examine snacking preferences across various age groups in detail, and assess health

implications.

Select the appropriate response.

(a) Primary purpose (b) Secondary objective
(¢) Method of analysis (d) Research outcome

Give two points to support why it is likely that fresh fruits were given as
survey participants to choose from, in the study on snacking preferences

Paragraph 3 includes words — ‘motivations’ and ‘influences’.

Classify the following sentences as ‘motivation’ or ‘influence’

Sentence 1 Peer pressure leads teenagers to prefer packaged snacks ove

Sentence 2 The drive to maintain health as one ages makes middle-aged
seasonal fruits.

I

an option to the

(2)

(1)
healthier options.
adults to choose
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(v) Read the following: (1)
Seema regularly enjoys snacking on chips and cool drinks while watching movies. Mohan,
her neighbour, prefers to snack on oranges and also some nuts occasionally. Arindam, who
lives across, often tends to eat a mix of carrot sticks and instant noodles, in between meals.
Select the option that identifies the correct demographic. Seema, Mohan and Arindam belong to:
(a) Seema — young adult; Mohan — teenager; Arindam — middle-age

(b) Seema — teenager; Mohan — middle=age; Arindam — child

(¢) Seema — young adult; Mohan — child; Arindam — teengager

(d) Seema — teenager, Mohan — elderly; Arindam — yound adult

(vi) Although children, middle-aged, and elderly groups all prefer seasonal fruits, why is the

preference percentage highest among the elderly? (1)
(vii) Analyse how targeted interventions based on the diverse snacking preferences of different age
groups can lead to improved health outcomes. (Paragraph 5) (2)
(vii1) | What is the ultimate goal for stakeholders, based on the insights from the study? (1)

(a) Increase profitability through enhanced snack marketing
(b) Building healthier communities

(¢) Reducing the cost of healthcare services

(d) Expanding the range of available snack product

Section B : Creative Writing Skills (18 Marks)

Attempt any one of the two, (a) or (b), in about 50 words. 4

(a) The problem of residents' parking of vehicles often leading to minor scuffles and arguments has
becpme a source of growing concern. As Anuj Verma/Anuja Verma , Secretary of Smart Living
Socjety, Tara Bagh, Raipur write a notice informing the residents about a meeting to discuss the
problem and find an acceptable solution. Invent all necessary details

OR

(b) There has been an increase in the number of cyber bullying cases amongst school students. This
has|led to parents and students getting very anxious. As David Green, the school captain, you are
arranging for a talk during the morning assembly by Mr Tom Brown, Director, Cyber Crime
Department, inviting both students and parents for the same .Draft a notice in about 50 words
infqrming the students, mentioning the day, date, time and venue.

Attempt| anyone of the two, (a) or (b), in about 50 words. B

(a) Draft an invitation card inviting friends to an exhibition cum sale of handmade candles and small
earthen lamps. Include necessary details regarding the event. You are Anila Das/Anil Das the
Dirgctor of Handicrafts Pvt . Ltd.

OR

(b) Youf are Mira Malik/ Manohar Malik, a celebrated short story writer .You have been invited by the
Literary Club of Sunshine Public School Nagpur to deliver a lecture on the' Importance of Literature in
Life. Draft a formal acceptance of the invitation in about 50 words. Address it to the Principal.

Attempt|any one of the two, (a) or (b), in 120 - 150 words. 5

(a) Many people, while travelling do not follow standard norms such as standing in queues, keeping
theif surroundings clean and maintaining a certain level of silence that shows respect for
everyone's space. This leads others to have an unpleasant and unsafe experience. Write a letter to
the leditor of a national daily describing the problem and examining this improper behaviour.
Proyide suggestions for how such behaviour can be improved .Use the following cues along with
your own ideas to compose the letter. You are Arunima/Pankaj a concerned Indian citizen.

Examples of improper behaviour

not maintaining proper queues

throwing rubbish on the floor

shoving or pushing while handling baggage
watching videos without earphones or talking loudly
Consequences

cause chaos and anxiety

physical injuries due to luggage manhandling

dirty and unhygienic surroundings

disrupting the peace of the place

OR

(b) The|Nehru Foundation is recruiting graduates for an intensive leadership training program during the
summer in villages across India . You are Madhumita/Mohanlal from Ratnagiri - Institute of Higher
Studies, Bilaspur . You saw the given advertisement in the newspaper and wish to apply for the
position advertised.

Leadership Training Programme

Graduates required by Nehru Foundation

Whom do we need

Fresh graduates in any discipline

Skills -Excellent communication skills both written and verbal
Fluent in languages- English and state language

Age 21- 24 years

Early response solicited
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6.  Attempt any one of the two (a) or (b), in 120 to 150 words.

we 4 we
v .

5

(a) A recent survey by a website shows that about 55% of the Indian adults sleep less than 6 hours

everyday. This is a worrying statistic as the scientifically recommended amount of sleep is 8 to 10
hours. The study notes that there is a direct relationship between sleep and mental health wherein
both impact each other. As Purva/ Purvinder draft an article in 120 to 150 words on the importance
of adequate sleep and the possible causes of poor sleep. You can use the following cues along with

(b)

7. Read the following extracts and answer the questions for any one of the two, (a) or

(a)

(b)

your own ideas.

food, stress, anxiety, cause poor sleep
sleep clears toxins, improves memory
maintains and builds immunity

OR

You are Ramesh /Meera. The Career Counselling Department of your school re¢ently organised a
talk on 'Possible Career Options: Science ,Commerce, Arts or Humanities 'for the students of

classes 11 and 12. You attended the event on 1 December 2024. Draft a report ¢

the news letter of your school. Support your ideas with the cues given below —

purpose of the talk

who attended the talk

aim of the talk and the main points that were made
primary take away from the talk

post- talk references given to attendees

the impact the talk had on the attendees

Seection C : Literature (40 Marks)

If we were not so single-minded

about keeping our lives moving

and for once could do nothing

perhaps a huge silence

might interrupt this sadness

of never understanding ourselves

and of threatening ourselves with death

(i) Whom does ' we 'refer to in the above lines?

(i) Why does the poet want us to 'do nothing 'for once?
(a) To proliferate brotherhood (b) To give rest to our body fi
(¢) To introspect ourselves . (d) None of these

(iii) What is man single-minded about?

(iv) What does' keeping our life moving 'mean?

(v) Identify the poetic device used in the last four lines of the stanza.

pvering the talk for

(b): 1x6=6

br a few minutes

(a) Alliteration (b) Repetition (c) Enjambment (d) Cansonance

(vi) What is the hope in the poet’s mind?
(a) Man would become less interested in others.
(b) Man would begin to focus more on keeping his life moving.
(¢) Man would begin to be more humane if he begins to introspect.
(d) Man would develop new ideas to destroy each other.
OR
... she
looked but soon
put that thought away and looked out at Young
Trees sprinting, the merry children
spilling out of their homes...

(i) Which poetic device has been used in 'Trees sprinting '?
(i) What did the poet realise?
(iii) How did she feel when she realized that her mother is getting old 7

(a) she was fine with it (b) she tried to divert her thoughts

(¢) this feeling was hard for her to accept (d) none of these
(iv) What did she do then?

(v) What does the poem not revolve around ?
(a) Poet's fears (b) Poet's love for her mother
(c) Theme of old age (d) Poet's travel plans

(vi) 'put that thought away'. Which thought was put away?
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8. Readth

i

g extract and answer the questions for any ene of the given two, (a) or (b): 1x4=4

(a) Students on Ice, the programme I was working with on the Shokalskiy, aims to do exactly this by

také{ilﬁgh school students to the ends of the world and providing them with inspiring educational

op
in

rtunities which will help them foster a new understanding and respect for our planet. It's been
ration for six vears now, headed by Canadian Geoff Green who got tired of carting

celebrities and retired rich curiosity - seekers who could only' give' back in a limited way .

With Students on Ice he offers the future generation of policy- makers a life-changing experience
at an age when they are ready to absorb, learn and most importantly act.

@)

(ii)

Complete the following sentence.
The writer refers to educational opportunities as inspiring because ........

Which of the following would Not be a life changing experience ?

(a) being given the lead role in a play (b) going on an adventure trip

(c) playing a video game (d) meeting a great leader you admire
(iii) | Select the most suitable title for the given extract:

(a) Adventure with the mission (b) Adventure- the spice of life

(¢) The Wanderlust (d) Students of the future

(iv)| Why does the writer refer to 'act' as more important than absorb or learn?

OR

(b) When I heard this I didn't want to laugh anymore, I felt terribly sad. How could they believe that it
was|disgusting if one of us held that package in his hands, even though the vadai had been
wrapped first in a banana leaf and then parcelled in paper?

I felt so provoked and angry that I wanted to touch those wretched vadais myself straight away.
Why should we fetch and carry for these people, I wondered. Such an important elder of ours goes
meekly to the shops to fetch snacks and hands them over reverently, bowing and shrinking, to this
fellow who just sits there and stuffs them into his mouth. The thought of it infuriated me.

@)

(i)

(i1

The elder handing snacks reverently bowing and shrinking to the fellow indicates the 'fellow'
was

1. condescending 2. unassuming 3. submissive

4, disdainful 5. aggressive 6. domineering
()23 and 6 (b) 1.4 and 5 (¢) 1,4and 6 (d)2,3and 5

Based on the given context choose the option that illustrates when a person can be provoked,
out of the examples given below .

1. The employees organised a peaceful protest outside the firm.

2. The manager ill-treated one of the employees and wrongfully terminated him.

3. The employees wrote a letter of complaint against the manager.

4. The director of the tirm scheduled a meeting for reconciliation.

(a) option 1 (b) option 2 (c) option 3 (d) option 4
Why did the narrator get sad ?

(iv)) Do you think that the narrator can surpass the biasness of caste?How?

0. Read th
(a) All

e following extracts and answer the questions for anyone of the given two, (a) or (b):  1x6=6

this shows that there was a great deal of national integration long before AIR and Doordarshan

begian broadcasting programmes on national integration. This gang of nationally integrated make-

up

men could turn any decent looking person into a hideous crimson hued monster with the help

of truck- loads of pancake and a number of other locally made potions and lotions. Those were the
dayis of mainly indoor shooting and only five percent of the film was shot outdoors.

(@)

(ii)

(ii

(iv

All this shows that there was a great deal of national integration.
What does 'all this' refer to in the given lines?

Who are the nationally integrated makeup men ?
(a) The make-up artists of Gemini Studio

(b) The make-up artists of a beauty parlour

(¢) The make-up artists of All India Radio

(d) The make-up artists of Doordarshan

) Find the word from the extract which means exactly the opposite of the word ‘beautiful’.
(a) integrated (b) hideous (c) potions (d) monster

) Fill in the blanks

....... is the name of a make-up brand that the studio used in large amounts.

What does the extract say about the television industry ?
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(vi) Which of the following statements replicates the meaning of pancake as used in the extract?

(2) He turned the pancake over with the strong flick of his wrist.
(b) The countryside there is as flat as a pancake.
(¢) The whole landscape looked as flat as a pancake.
(d) She applied the pancake on her face with a sponge.
OR
He had naturally been thinking of his rattraps when suddenly he was struck by
whole world about him- the whole world- with its land and seas - its cities|

(b)

nothing but a big rattrap. It had never existed for any purpose than to set baits fo
(i) Who is 'he' referred to here?
(i) What was he thinking ?

(a) about rattraps  (b) about his survival ~ (c) about cities and villages

(iii) According to him what is the purpose of the world?
(a) To kill people (b) To set baits for people
(¢) To spread kindness (d) To hypnotize the world
(iv) Which word from the following means the same as allurement?
(a) struck (b) rattrap (c) idea (d) bait
(v) What does the' rat trap' symbolise?
(vi) Fill in the blank :
The literary device used by the author to signify the rattrap 18 ives

10. Answer any five of the following six questions in 40 to 50 words each:

(i) Who did M. Hamel blame for the neglect of learning on the part of boys like Franz

(ii) 'It is his karam', his destiny' .Explain (Lost Spring)

y the idea that the
and villages was
r people.

(d) None of these

5x2=10
? (The Last Lesson)

(iii) How did the invention of synthetic I ndigo affect the peasant-landlord relationship in Champaran?

(Indigo)

(iv) Explain the concept of 'interstices’ in our lives as given by Umberto Eco. (The Interview)

(v) Evaluate the two different perspectives to life that Jansie and Sophie represent.

(Going Places)

(vi) What is the source of “an endless fountain ' and what is its effect? (A Thing of Beauty)

11.  Answer any two of the following three questions in 40 to 50 words each:

(i) Do you think Derry's mother is protective of him? Justify your opinion with tex

(On The Face Of It)

2x2=4
tual evidence.

(ii) Zitkala - Sa says, "Eating by formula wasn't the hardest trial in that first day." What does she mean

by' Eating by formula'? (Memories of Childhood)
(iii) Why was the Maharaja sunk in gloom even after having killed seventy tigers?

12.  Answer any one of the following two questions in120 to 150 words.

(a) When the peasants are so crushed and fear stricken law courts are useless. Ths
is to be free from fear. (Indigo). The people of Firozabad (Lost Spring) are too
to form a cooperative as there is a vicious circle of middlemen, politicians et
them to take any initiative. This means fear is the biggest deterrent to success.

As a motivational speaker give a speech advising students to overcome fear to
life. Use material from the texts to support your views.
You may begin like this:
Dear Students
Emotion will always interfere and interrupt your path to success...
OR

(The Tiger King)
5

> real relief for them
fear stricken
. who don't allow

lead a successful

(b) A Roadside Stand and Aunt Jennifer's Tiger’s are both poetic expressions of inequality. Discuss

with reference to the two poems.

13. Answer any one of the following two questions in 120 to 150 words.

(a) « ... that if the man were whole, I could turn him over to the Police... but
(The Enemy) The above statement clearly displays Dr Sadao's commitment
his compassion. Write a paragraph in appreciation of Dr Sadao's professional
to rise above prejudices.
You may begin like this:

o

Y

Dr Sadao proved himself to be a man with great humanitarian values;..

OR
(b) The narrator has used nostalgia and escapism very effectively to capture the

5
ince he is wounded”

to his profession and

ethics and his ability

nterest of the reader

in The Third Level. Do you agree with the statement? Mention specific instances from the text to

support your view.
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DELHI PUBLIC SCHOOL, BHILAI

DATE : 12.12.2024 PREBOARD EXAMINATION 2024-25 Time : 3 Hrs.
CLASS : Xli SUBJECT - MATHEMATICS Max. Marks : 80
Name: Roll No. :

.......................................................................................................................................................................

General Instyuctions:

----------------

02.

03.

04.

05.

06.

07.

1.

"
=

08.

09.

pah -l

This

Secti

question paper contains five sections A, B, C, D and E. Each section is compulsory.
ion — A carries 20 marks weightage, section — B carries 10 marks weightage, section — C carries

18 matks weightage, Section — D carries 20 marks weightage and section — E carries 3 case-based

with
Sect

tatal weightage of 12 marks.
ion — A comprises 20 MCQs of 1 mark each.

Section — B comprises 5 VSA type questions of 2 marks each.

Section. — C comprises 6 SA type of questions of 3 marks each

Section — D comprises 4 LA type of questions of 5 marks each.

SECTION — E It has 3 case studies. Each case study comprises 3 case-based questions, where 2
VSA. type questions are of 1 mark each and 1 SA type question is of 2 marks. Internal choice is
provided in 2 marks question in two case-study.

Internal choices are provided in 2 questions in section — B, 3 questions in section — C,

2 questions in section — D. You have to attempt only one of the alternatives in all such questions.

The

--------------------------------------------------------------------------------------------------------------------

Section — A

domain of function f(x) = cos™ (x* —4) is

(A) [8,5] (B) [0, ]

©) [+V5.—V3] n[-V5.+3]

(D) [-5,-V3] U [V3,V5]

1 sind 1
LetA = |—sind 1 sin9| where 0 <9 < 2m, then
-1 —sind 1
(A) 1Al =0 (B) |Ale(2, o0) (C) 14] € (2,4) (D) 14] € [2,4]
4 [0 1 2024 ;. .
IfA = [U {]] then A is equal to
0 1 0 2024 0 0 2024 0
@ o ol ® %] ©l[p o ® 5% 2004)
& U' . 1 0 o . > S .
IfA -.-.[1 1] and B = [5 1] then the value of @ for which A* =B ,1s
(Al (B) -1 (C)4 (D) No real values
If Alis a square matrix of order 3 X 3 such that |A| = =3 then the value of |—3A44"| is
(A)[243 (B) —243 (C) =27 (D) —81
If Al is a square matrix of order n then which of the following is not correct:
(A)|adj (A7) = (adj A)" (B) adj(adj A) = |A|""* A
(O)|ladj (adj A)| = 14" (D) adj(adj 4) = |A|""*.A
If f(x)= {2xx_ 1 ‘ 0 f i% 1 then which one of the following is appropriate for f(x) ?
(A) f is continuousat x = 1 (B) f is differentiable at x = 1
(C) f is continuous but not differentiable at x = 1 (D) None of these
Let f(x) = x + 1,x € (—1,1) then minimum and maximum value of the function is
(A) (—2,2) (B) [2,2] (©) [0,1) (D) do not exist
x4+1_ex-1
e :jf dx equal to
1 (@279 i - e
#hz: =2 (wgs) W& (B) 2log(2™™) — 2log5*(5™) + C
(C}% log(2*) + 3logs x (57%*) + C (D) None of these
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10.

11.

12..

13.

14.

15.

16.

17

18.

The value of _l'ﬂ1 tan™* (Hzx ) dx is

x—x2

(A) 1 (B) 0 () -1 (D) /4

The area of the region bounded by the curve y? = 4x, y — axis and liney = 3 ,1s
(A) 2 sq. unit (B) £ sq. unit (C) 2 sq. unit (D) 2 sq. unit
tan~'x + tar;‘“ly = C is the general solution of the equation

e wE =

(O (1 +xHDdy + (1 +y*)dx =0

3
The sum of order and degree of differential equation f; [(‘;—z) ] =0 is

(A)2 (B)3 (©)4

(d)5

(D) (14 y¥dy + (1 +x*)dx =0

Let @=1—27+ 3k and b isavector suchthat d.b = IBIZ and |@ — B| =7 then |b] is equal to

(D) V21

If @ and b are two unit vectors such that d + b is also a unit vector, then the angle between

(A)7 (B) 14 (C)V7
dandb is
(A) 7 (B) /2 (C)ym/3

In an L.I.P. , the optimal value of the objective function is attained at the points

(A) Given by intersection of inequations with the axes only.
(B) Given by intersection of inequatins with X axis only.

(C) Given by corner points of the feasible region.
(D) Mone of these.

Thee maximum value of z = 4x + 3y subject to the constraints

3x + 2y = 160, 5x + 2y = 200
x + 2y = 80, x,y=0,is
(A) 320 (B) 300 (C) 230

A and B are events such that P(A) = 0.4, P(B) = 0.3and P(AUB) =0.5,

then P(B' n A) equal to

(A) 2/3 (B)1/2 (C)3/10

(D) 2 /3

(D) None of|these

(D) 1/5

For questions 19 and 20, two statements are given — one labeled Assertion (A) and the other labgled
Reason (R), select the correct answer to these questions from the codes (A), (B), (C) and (D) as given

below:

19.

20.

21.

22.

(A) Both A and R are true and R is the correct explanation of the assertion

(B) Both A and R are true and R is not the correct explanation of the assertion

(C) A is true, but R is false
(D) A is false, but R is true

Statement — 1 (A) : f(x) = e~ is differentiable Vx € R .
Statement — 2 (R) : for(x) = e~ is continuous everywhere.

Statement — 1 (A) : The function f: R — defined by f(x) = [x] is neither ong-one nor onto.

Statement — 2 (R) : The function f: R — R defined by f (x) = |x| is onto.

Section— B

x o 5 = 13
Find the value of tan™" (tan ?ﬂ) + cos™*(cos —:EJ

If sin?y + cos(xy) = m, then find %
OR
If x\/’1+y+yv’1+x=U,xiy,thenshowthat

dy -1

dx  (1+x)?
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23.

24.

25.

26.

27.

28.

29,

30.

31.

32.

33,

34.

. 3 .s
“w e

For the curve y = 5x — 2x3 if x increases at rate of 2 units/sec then how fast is the slope changing

when|x = 3

-
.

If |al|= 10 Ibl =2 and @b = 12 then find the value of |f1' X 5|

OR

2y-5

Ifthelines 6x —2 =3y + 1 = 2z — 2 and xi;z === ? are perpendicular to each other then

find

If d

—3
the value of 4 .

and b two vectors with magnitudes V3 and 4 respectively and d. b = 2v/3 then find the angle

between d and b .

Section — C

Find the interval in which f(x) = log(1 + x) — Ti; is increasing or decreasing.

Sand fis pouring from a pipe at the rate of 12 em?/sec. The falling sand forms a cone on the ground
in sugh a way that the height of the cone is always one-sixth of the radius of the base. How fast is the

heig

ht of sand-cone increasing when height is 4 cm.

x
Evaluate : [ =

(x+1)2
OR
J'g log (1 + tanx)dx
Find [the shortest distance between the lines == = Ji—:% = 13? and x_;S & y_ng = %

OR

If dl=1+4j+2k,b=30—2f+7kand ¢ = 2i — j + 4k . Find a vector d which is
perpendicular to both @ and b and ¢.d = 15.

Congider the following L.P.P. Minimise z = x + 2y
Subjgct to constrains 2x +y =3, x+2y =6, x,y=0
Show graphically that minimum of z occurs at more than one point.

Two| numbers are selected at random (without replacement) from first six positive integers.

Let

X denotes the larger of the two numbers obtained. Find the probability distribution of X,

also find mean of X.

OR

Therg are four ball in a bag. Two balls are drawn at random and both found to be white. Find
the probability that all the balls in the bag are white.

Use

Section — D
1 -1 21[1-2 0 1
the product |0 2 -3| |9 2 =3
3 -2 4 6 1 -2

to splve the system of equations: x +3z2=9, —x+2y—-2z=4, 2x -3y +4z= -3

If y|= (logx)* + x'°9* then find dy/dx .

OR

If x|=sin Glogy) , show that (1 — x®)y, —xy; = a®y

Find the area of the smaller part of the circle x? + y? = a® cut off by the line x = a/V2.

OR

Find the area of the region bounded by the curve x = 4y — y? and the y — axis.
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33.

36.

37.

38.

524 52

Find the co-ordinate of foot of perpendicular from the point (2,3, —8) to the line

4=x v

Il

Z p =% Also find the equation of perpendicular and distance of given point from

. 3
the line.

Section — E
(Case Study Questions)

Ritesh and Kamal are playing a game with a die. They find that all possible
game is given by the set {1,2,3,4,5,6}. Let A and B are the sets of players
A={R,K}.B=1{1,2,3,4,5,6}

On the basis of the above information, answer the following questions:
(a) Show that the relation R on set B, defined by R = {(x,y): y is divisibl
reflexive transitive but not symmetric.
OR
Let R be a relation on B defined by
R={(1,2)(21)(22)(13) (34 GE1D11) 43}
Check whether R is reflexive, symmetric or transitive.

(b) Ritesh is willing to know the number of functions from A to B. How m
be made from A to B.

putcomes in the
and outcomes i.e.

e by x}, is

any functions can

(¢) Kamal wants to know the number of possible relations from A to B. Find the number of

relations.

Let a cone be inscribed in a sphere of radius R. The height and radius of cone are h and r

respectively as shown in the figure:

On the basis of the above information, answer the following questions:

(a) Write the relation among r, R and x.

(b) Write the volume V of the cone in terms of R and x.

(c) Show that the volume V of the cone is maximum when x = R /3.
OR

If volume V of the cone is maximum at x = R/3 , then find the maximum volume of

the cone and also find the ratio of maximum volume of the cone and vo

A doctor is to visit a patient. From the past experience, it is known that the

lume of the sphere.

probabilities

that he will come by train, bus, scooter or by other means of transport are respectively

3/10 .1/5.1/10 and 2/5 . The probabilities that he will be late are 1/4

,1/3and 1/2,

if he comes by train, bus or by scooter but if he come by other means of trgnsport, he is in

me:.
Or1 the basis of above information answer the following questions:

(a) Find the probability that the doctor will be late.
\b) Find the probability that he had come by scooter given that he was late

GB303 DO
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CLASS : Xl SUBJECT — APPLIED MATHEMATICS Max. Marks : 80
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GENERAL INSTRUCTIONS

1. This Quejtion paper contains - five sections A, B, C, D and E. Each section is compulsory.
However, there is some internal choice in some questions.

2. Section A has 18 MCQ’s and 02 Assertion Reason based questions of 1 mark each.

3. Section B has 5 Very Short Answer (VSA) questions of 2 marks each.

4. Section ( has 6 Short Answer (SA) questions of 3 marks each.

5

6

. Section ID has 4 Long Answer (LA) questions of 5 marks each.
Section E has 3 source based/case based/passage based/integrated units of assessment (04 marks each)

with sub|parts.
7. Internal Choice is provided in 2 questions in Section -B, 2 questions in Section-C, 2 Questions in Section-D.
You have to attempt only one alternatives in all such questions.
SECTION-A
(All questions are compulsory no internal choice is provided in this section)

1 In 1 km race, player P beats player Q by 18 m or 9 sec. What is P’s time to complete the race?

(A) 512 sec (B) 502 sec (C) 491 sec (D) 481 sec
2. fx » yandz < 0, then

(A)xg > yz (B)xz = yz [Q=>% (D)5<3_r

Z z z z

3. If AB|= A and BA =B, then (E!2 + B) equals

(A) 21 (B)O (C) 21 (D) 2B

42 2 5
4. ThevyalueofA=1|79 7 9
29 5 3
(A)O (B)1 (C) -1 (D)3
L a—2X d?y .

5. Ify = e™*, then s equal to

(A) 22 (B) e ** (C) 4e™* (D) —8e™
6. The function f(x) =x*—x+1

(A) increasing in (0, 1)

(B) decreasing in (0,1)

(C) increasing in (U, -1-) and decreasing in (-1', 1)
2 2

(D) increasing in G 1) and decreasing in (0. %)

. ; 2 diy dy 2 z
' The prder and the degree of the differential equation ;g (E;) = () are respectively
(A)1,1 (B)1,2 (€} 2,13 (D) 1, not defined
8. A fajr coin is tossed twice and outcomes are noted. If the random variable X represents the
number of heads that appeared in the experiment, then the mathematical expectation of X is
(A) 1 (B) % (C) % (D) 13
9. What. time will it be after 1275 h, if the present time is 9: 00 pm?
(A) 1.1 pm (B)12 am (C) 9 pm (D) 9 am
10.  iffor a Poisson Variate X,P(X = k) = P(X = k + 1), then the variance of X is
(A)f — 1 (B) k Ok + 1 D)k + 2
11.  If the calculated value of |t| < t, (a)(critical value of t), then the null hypothesis is
(A) rejected (B) accepted
(C) heither accepted nor rejected (D) cannot be determined

Contd...2




12.

13,

14,

15.

16.

17.

18.

19.

20.

In case of internal choice attempt any one question

21.

22.

23,

24.

e

For testing the significance of difference between the means of two independent

degree of freedom(v) is taken as
{A]nl—nz+2 {B)n1+ n2+2
C)ny-ny,— 2 (Dyny + ny; — 2

For the given values 23, 32, 40, 47, 58, 33,42, the 5 yearly moving averages are
(A) 38, 40, 42 (B) 40, 42, 44 (C) 40, 42, 46 (D) 42,

Using the flat rate method, the EMI to repay a loan of Rs 20000 in Z%year atani

per annum is
(A) Rs 700 (B) Rs 800 (C) Rs 500 (D) Rs 100

A mobile phone costs Rs 12000 and its scrap value after a useful life of 3 year is |

book value of the mobile phone at the end of 2 year is

(A) Rs 3000 (B) Rs 6000 (C)Rs 5000 (D) Rs 7000

What sum of money should be deposited at the end of every 6 months to accun
8 year, if money is worth 6% per annum compounded semi-annually? [given (1.(
(A) Rs 3432,53 (B) Rs 2783.08 (C) Rs 2480.57 (D) Rs 2149.9

The graph of the inequation 2x + 3y > 6isthe
(A) half-plane that contains the origin
(B) entire XOY — plane

(C) half — plane that neither contains the origin nor the points on the line 2x

(D) whole XOY — plane excluding the points on the line2x + 3y = 6

In an LPP if the objective function Z = ax + by has same maximum value on two
the feasible region, then the number of points at which maximum value of z oc
(A) O (B) 2 (C) finite (D) infinite

Q. NO. 19 and 20 are ASSERTION(A) AND REASON(R) type with the following of

(A) A and R both are correct and R is the correct explanation of A.

(B) A and R both are correct and R is the not correct explanation of A.
(C) Ais correct and R is false.

(D) A is false and R is correct

Assertion (A) : The function f(x) = x2 - x + 1is strictly increasing on (—1,
Reason (R) : If f(x) is continuous on [a, b} and derivable on (a, b) then f(x) i

on (a,b),if f'(x) > 0 forall x € (a,b)

In the Binomial distribution, n = 200 and p = 0.04. Taking Poisson distribution

to the binomial distribution

Assertion (A) : Mean of Poisson distribution =8
Reason (R): P(X = 4) =2

SECTION-B
(All questions are compulsory.

1 0

A = [_1 -

],ﬁnd the value of k such that A2 - 84 + kI = 0.
OR

x—y 2x+ z] -1 51 i
f [Zx Zy 3z4wl" [ 0 13] find the values of x, y,z, W.
Using Cramer’s rule, solve the following system of equations 2x + 3y =5

Find the solution to the following linear programming problem (if it exists) 8
Z = x + y subject to the constraints X —¥ < -1 —x+y <0;xy =0

At 6% per annum, compounded quarterly, find the present value of perpetu
at the end of each quarter.

only, also write steps in supp

samples, the

nterest rate of 8%

Rs 3000. Then the

wulate Rs 50000 in
)3)*€ = 1.6047]

+ 3y =6

corner points of

: strictly increasing

as an approximation

ort of your answers)

11x-5y = 6

raphically Maximize

ity of Rs 600 payable

Contd...3



25.

LB

Assumie an investment’s starting value is Rs 20000 and it grows to Rs 50000 in 3 year. Calculate
CAGR (Compounded Annual Growth rate) (use (2.5)** = 1.355)

OR

A man bought an item for Rs 12000. At the end of the year, he decided to seli it for Rs 15000. if

the

inflation rate was 6%, find the nominal and real rate of return.

SECTION—-C
(All questions are compulsory.

In case of internal choice attempt any one question only, also write steps in support of your answers)

26.

27.

28.

29.

30.

31.

A container has 50 L of juice in it. 5L of juice is taken out and is replaced by 5L of water. This
process is repeated 4 more times. Determine the quantity of juice in the container after final
replagement. [use (0.9)° = 0.59049].

2
Evaluate [~ x%dx and hence show the region on the graph whose area it represents.
0

Evaluate ’

OR

L e ®
dx.
1+e¥

Find the differential equation of all circles in the first quadrant which touches both the coordinate
axes.

Given that the scores of a set of candidates on an IQ test are normally distributed. If the 1Q test

has

almean of 100 and a standard deviation of 10, determine the probability that a candidate who

takes the test will score between 90 and 110. [given P(Z<1) = 0.8413 and P(Z<-1) = 0.1587]

The mean weekly sales of a 4-wheeler was 50 units per agency in 20 agencies. After an advertising
campaign, the mean weekly sales increased to 55 units per agency with standard deviation of 10
units, Test whether the advertising campaign was successful.

[given V5 = 2.24,t,4(0.05) = 1.729]

A redent accounting graduate opened a new business and installed a computer system that costs

Rs 4%200. The computer system will be depreciated linearly over 3 years and will have a scrap
value of Rs 0.

(i)
(i)

(iii)

(i)
(i)

What is the rate of depreciation?

Give a linear equation that describes the computer system’s book value at the end of ™"
year, where0 <t <3

What will be the computer system’s book value at the of the first year and a half?
OR
Find the effective rate which is equivalent to normal rate 10% per annum compounded
semi-annually
Quarterly
[Given (1.05)? = 1.1025, (1.025)* = 1.1038]

SECTION-D
(All questions are compulsory.

In case oflinternal choice attempt any one question only, also write steps in support of your answers)

e

33.

A cistern has three pipes A, B and C. Pipes A and B are inlet pipes whereas pipe C is an outlet pipe.

Pip

és A and B can fill the cistern separately in 3 h and 4 h respectively, while pipe C can empty the

completely filled cistern in 1 h. If the pipes A, B and C are opened in orderat5,6and 7 am
respectively, at what time will the cistern be empty?

Find all the points of local maxima and local minima of the function

3 45
f() = ——x*-—8x3 -4?::2 + 105

Fin

Ige

4
OR

d the intervals in which the following function f is strictly increasing or strictly decreasing
() = 20 —9x + 6x%- x3
Contd...4




34.

35,

e

Let X denotes the number of hours a class 12 student studies during a randomly|selected school

day. The probability that X can take the value x;, for an unknown constant k

D.l, if X; = 0
PX=k)= kx;, if x;=1lor2
k(5—x;) if x;=3o0r4

(A} Find the value of k.

(B) Determine the probability that the student studied for at least 2 h.

(C) Determine the probability that the student studied for at most 2 h.
OR

A river near a small town floods and overflows twice in every 10 year on an averag

€. Assuming that

Poison distribution is appropriate, what is the mean expectation? Also, calculate the probability of 3 or

less overflows and floods in a 10 years interval. [Given e ™2 = 0.13534]

Amu buys a car for which she makes a down payment of Rs 250000 and the balance is to be paid in 2

years by monthly instaiments of Rs 25448 each. If the financer charges interest

-24
per annum, find the actual price of the car. [Given (4:%) = 0.67253]

SECTION E-CASE BASED
(All questions are compulsory.

at the rate of 20%

In case of internal choice attempt any one question only, also write steps in support of your answers)
On her birthday Shenu decides to donate some money to children of an orphanage home. If there are

36.

-
Ll

38.

8 children less, everyone gets Rs 10 more. However, if there are 16 children more,

everyone gets Rs 10

less. Let the number of children in the orphanage home be x and the amount to be donated to each

child be Rs y.
Based on ahove information answer the following questios.
{a) Write the system of linear equations in x and y formed of the given situation.
(b) Write the system of linear equations, obtained in (a) above in matrix form AX
(c) Find the inverse of the matrix A.

OR
Determine the values of x and y.
In number theory, it is often important to find factors of an integer N, the number
factors, namely 1 and N. Any other factor, if exists, is called non-trivial factor of N.
plotted a graph of some constraints (linear inequations) with points

-

Il
&

N has two trivial
Chenu has

A(0,50), B(20,40),€(50,100), D(0,200) and E(100, 0). This graph is constructed using three non-

trivial constraints and two trivial constraints. One of the non-trivial constraints is
x + 2y =100

e Q He ‘-\\'
A L, .
. S

e ———— e B
J_ “o 4o 4n e.;.‘-.\;vc'.:'r '__“__—————-—}.
}'.'C.rn-p-g; Mo SR

-
—

hu5Y T

Based on the above information answer the following questions
What are the two trivial constraints?
(b) What are the other two non-trivial constrains if Ry is the feasible region.
OR
What are the other two non-trivial constrains if R; is the feasible region
(c) If Ry is the feasible region, then find the maximum value of the objective funct

(a)

onZ=5x+7y

When observed over a long period of time a time series data can predict trends that can forecast

increase or decrease or stagnation of a variable under consideration, such analyti

cal studies can

benefit a business for forecasting or prediction of future estimated sales or prodyction. The table

below shows the sale of an item in a district during 1996 — 2001

Year 1996 | 1997 | 1998 1999 2000 2001 |
| Sales (in lakh Rs) 65 | 53 4.3 6.1 5.6 78 |
Based on above information answer the following questions:
(a) Determine the equation of straight line trend.
(b) Tabulate the trend values of the years and also compute expected sales trend for the year 2002.

OR
Tabulate the trend values of the years and plot the graph.

CRCA0E TOBIRD
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General Instructions:

(1)
(2)
)
“)

(3)

(6)

Q.1

Q2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

There
This q

RollNo.:

are 33 questions in all. All questions are compulsory.
hestion paper has five sections: Section A, B, C, D and Section E.

All the sections are compulsory.

Section A contains sixteen questions, twelve MCQ and four Assertion Reasoning based of 1 mark
each, Section B contains five questions of two marks each, Section C contains seven questions of
three marks each, Section D contains two case study-based questions of four marks each and
Sectiop E contains three long answer questions of five marks each.
There |s no overall choice. However, an internal choice has been provided in one question in
Section B, one question in Section C, one question in each CBQ in Section D and all three questions
in Section E. You have to attempt only one of the choices in such questions.
Use off calculators is not allowed.
SECTION - A (16x1=16 marks)
Twofparallel plate capacitors X and Y have the same area of plates and same separation between
plates, X has air and Y has dielectric of constant 2, between its plates. They are connected in series
to a battery of 12V. The ratio of electrostatic energy stored in X and Y is —
(A)4:1 B)1:4 Y21 D)1:2 1
An dlectric dipole placed in an electric field of intensity 2 x 10° N/C at an angle of 30°
experiences a torque equal to 4 Nm. The charge on the dipole of dipole length 2 cm is-
(A)7|nC (B) 8 mC (C)2mC (D) 5 mC (1)
A long solenoid of radius 1 mm has 100 turns per mm. If 1 A current flows in the solenoid, the
magnetic field strength at the centre of the solenoid is-
(A)6.28 X 1072 T (B)12.56 x 1072 T (1256 x10°*°T (D)628x10°*T (1)
The diffraction effect can be observed in —
(A) sound waves only (B) light waves only
(C) ultrasonic waves only (D) sound waves as well as light waves (1)
The property which is not of an electromagnetic wave travelling in free space is that:
(A)They are transverse in nature
(B) The energy density in electric field is equal to energy density in magnetic field
. 1
ir —
(C)They travel with a speed equal to By
(D)They originate from charges moving with uniform speed )
In an LCR circuit:
(A) the impedance is equal to reactance
(B) the ratio between effective voltage to effective current is called reactance
(C) the current flowing is called wattless current
(D) at resonance the net reactance is zero
Which of the following waves is produced by Klystron tube-
(A) X rays (B) Infrared rays (C) Gamma rays (D) Microwaves )]
Impact parameter for an alpha particle approaching a target nucleus is maximum when the
scattering angle (@) is :
(A) [0° (B) 90° (C) 180° (D) 45° (1)
For 4n astronomical telescope having objective lens of focal length 10 m and eyepiece lens of focal
length 10 cm, telescope’s tube length and magnification respectively are
(A)20 cm, 1 (B) 1000 cm, 1 (C) 1010 cm, 1 (D) 1010 ¢m, 100 (1)
In the figure given below, APB is a curved surface of radius of curvature 10 cm separating air and
a transparent material (n = 4/3). A point object O is placed in air on the principal axis of the

surfs

ice 20 cm from P. The distance of the image of O from P will be =
A

& \ (A) 16 cm left of P in air

- (B) 20 cm right of P in water
20 cm 7 » (C) 16 cm right of P in water
B (D) 20 cm left of P in air (1)
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Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19
Q.20

Q.21

Q.22 (a) ‘A doped semiconductor is electrically neutral’. Explain this. . .
(b) In the given figure, each diode has a forward bias resistance of 30 Q and infinite resistance 1

34

Silicon can be doped using one of the following elements as dopant:
(i) Arsenic
(ii) Indium

(iii) Phosphorus

(iv) Boron To get n-type semiconductor, the dopants that can be used are:
(A) (i) and (iii only (B) (ii) and (iii) only
(C) (1), (ii), (iii) and (iv) (D) (iii) and (iv) only

(M

& .
The current through a = O external resistance connected to a parallel combination of two cells of 2

V and 1 V emf and internal resistances of 1 Q and 2 € respectively is equal to —
(A)1A B)23 A (C)3/14 A (D) 5/6 A

(1)

For Questions 13 to 16, two statements are given — one labelled Assertion (A) and other labelled
Reason (R). Select the correct answer to these questions from the options as given below:
(A) If both Assertion and Reason are true and Reason is the correct explanation qf Assertion.

(B) If both Assertion and Reason are true but Reason is not the correct explanati
(C) If Assertion is true but Reason is false.
(D) If both Assertion and Reason are false.

Assertion (A) : Magnetic field interacts with a moving charge only.
Reason(R) : Moving charges never produce a magnetic field.

Assertion (A) : Angular momentum of single electron in any orbit of Hydrogen
independent of the atomic number of the element.
Reason (R) : In ground state , angular momentum is maximum .

Assertion (A) : Energy is released when heavy nuclei undergoes fission or light
fusion.

Reason (R) : For heavy nuclei ,binding energy per nucleon increases with incre
light nuclei it decreases with increasing Z.

Assertion (A) : Number of photons increases with increase in frequency of light.
Wavelength of

Reason (R) : Maximum Kinetic energy of emitted electrons increases with the

incident radiation.

SECTION -B
Define the terms :
(a) threshold frequency and (b) stopping potential in photo electric effect.

In Young’s double-slit experiment using monochromatic light of wavelength
two sources is I. What is the intensity of light ata point where path difference
front is > ?

OR

waves of wavelengths 800 and 600 nm are used in Young's doubldg
screen placed 7 m away from plane of slits. If

Two light
obtain interference fringes on a
separated by

the point where the bright fringes of the two wave length coincide.

Show that density of nucleus is independent of its mass number A.

on of Assertion.

{1

type atoms is

nuclei undergoes

asing Z while for

(5x2=10 marks)

1, the intensities of

between wave

slit experiment to

the two slits are

0.35 mm, then calculate the shortest distance from the central bright maximum to

Derive expression for magnetic field due to a straight current carrying condyctor.

State Bohr’s postulates and show that speed of electron in innermost orbit of hydrogen atom is

— times speed of light.

SECTION-C

reverse bias. Find the current Iy .

E ! 1300
1308
._L‘;-*———m——
130Q
N
h,‘L!
gopn: AOR

(7x3=21 marks)

()
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S

electric potential (in volt) in a region varies with x according to the relation
V(x) = 5 + 4x?, where x is in m.
(i) I the electric field in the given region uniform?
(i) Find the magnitude and direction of the force experienced by a charge of 1C placed at x =—1 m. (3)

Q.24 (i) Draw a ray diagram for the formation of image by a Cassegrain telescope.
(ii) Why these types of telescopes are preferred over refracting type telescopes. (Write 2 points) (3)

Q.25  Explain the working of a full wave rectifier with the circuit diagram. 3)

Q.26 (i) Define self inductance. Write its SI unit.

(ii) Write the expression for self inductance of long solenoid of length ‘1’ and having "N turns.
(iii) If the rate of change of current of 2 A/s induces an emf of 10 mV in a solenoid, what is the self
inductance of the solenoid? 3)

Q.27 (a) Write the lens makers formula.
(b) A donvex lens made up of a glass of refractive index 1.5 is dipped in -
(i) @ medium of refractive index 1.65,
(i) a medium of refractive index 1.33. Will it behave as converging lens or a diverging lens in
the two cases?
(¢) The graph shows the relationship between object distance (u) and image distance (v) for an
equiconvex lens. Find the focal length of the lens using the graph.5 cm 3)

|
20
I 10

31 -30 -'."O 10 c(—?, +9y
ufocm)

vicm)

Q.28  State Gauss' s law in electrostatics. Using this theorem, derive an expression for the electric
fiald due to an infinitely long straight wire of linear charge density A. 3)
OR
(a) Define electric flux and write its SI unit.
(b) Use Gauss™ s law to obtain the expression for the electric field due to a uniformly charged
infinite plane sheet of charge.

SECTIOND (2x4=8 marks)
Q.29  Case Study Based Question:

Algalvanometer is used in an electric circuit to detect current and in some experiments to locate
the null point. The galvanometer cannot be used as such to measure the value of current. A
gdlvanometer is a very sensitive device. It gives full scale deflection even for a very small|
current of the order of few micro — amperes. On the passage of a large current the galvanometer
mpy get damaged either due to the breaking of the pointer or the coil may bum due the

production of the excessive heat. A galvanometer can be converted an ammeter by the use of a
shunt resistance.
(i) Two galvanometers A and B require 6 mA and 2 mA respectively to produce the same
deflection of division. Then,
(A) A is more sensitive than B (B) B is more sensitive than A
(C) A and B are equally sensitive (D) cannot predict €))

(i) A 72 Q galvanometer is shunted by a resistance of 8 Q. The percentage of the total
current which passes through the galvanometer is —

(A) 0.1% (B) 10% (C) 25% (D) 0.25%
(iii)  Which one will have the greatest resistance, a micro-ammeter, a milli-ammeter, or an
ammeter?
(A) Microammeter (B) Milliammeter
(C) Ammeter (D) All will have the same resistance
(iv) (a) Sensitivity of a galvanometer depends on:
(A)angle of deflection (B) torsion constant
(C) earths magnetic field (D) Moment of inertia of coil
OR

(b) An ammeter reads up to 1 ampere. Its internal resistance is 0.81 ohm. To increase the
range to 10A, the value of the required shunt is —

(A) 0.9 ohm (B) 0.09 ohm (C) 0.03 ohm (D) 0.3 ohm

Contd...4




da
Q30. Case Study Based Question:

Dual nature : French physicist de Broglie in 1924 put forward the bold hypothesi
particles of matter should display wave-like properties under suitable conditions
that nature was symmetrical and that the two basic physical entities — matter and
have symmetrical character. If radiation shows dual aspects, so should matte
proposed that the wave length A associated with a particle of momentum p is given
A =h/p=h/mv. From this equation 4 is smaller for a heavier particle (large m) or

particle (large v). de Broglie wavelength of an electron accelerated by a potential

o _ 12274°
V’ can be calculated by 4 = ——
(i)

For which of the following particles, it will
broglie relationship ?
(A) an electron (B) proton (C) alpha particle (D) dust particle

Which of the following is not an electromagnetic wave?
(A) Matter wave (B) X Rays (C) Radio wave

(i)

The de Broglie wavelength of an electron having kinetic energy EisA. If
energy of electron becomes %,then its de-Broglie wavelength will be :

@3 (B) 1.2 ©F O

(iit)

(iv) (a) The graph which shows the variation of the de Broglie wavelength (TJ) of

its associated momentum (p) is —

be most difficult to experimer

s that moving
He reasoned
energy, must
r. de Broglie
as

nore energetic

difference

tally verify de

D) Ultraviolet

the kinetic

a particle and

! /

|/

P

e

p—+ pr =
p—> i
(A) (B) © D)
OR
(b) A particle at rest breaks down in two parts of masses Z—’ and % . The ratiq of
de — Broglie wavelength of two parts is equal to —
(A) 2:1 (B)1:2 (©)1:3 (D) 1:]
SECTION E (3x5=15)
Q.31 (i) State Kirchhoff’s rules in analysis of electrical circuits.
(ii) Derive the equation of the balanced state in a Wheatstone bridge using Kirchhoft’s laws.
OR
(i) Define resistivity.
(ii) On the basis of electron drift, derive an expression for resistivity of a conductor in terms of

number density of free electrons and relaxation time.
(iii) On what factors does the resistivity of a conductor depends?

(iv) Why alloys like Manganin are used for making standard resistors?

Q.32 (i) Explain the working of a transformer with diagrams.
(ii) How is the transformer used in large scal
distances?
OR
(i) A voltage v="Vp
the circuit. Deduce
(ii) What is power factor?
(iii) What is wattless current?

Q.33 (i) Derive mirror equation for a concave Mirror.
(ii) Using mirror equation s

independent of location of object.
OR

(i) Two thin lenses are placed co-axially in contact. Obtain the expression for the
this combination in terms of focal lengths of the two lenses.

(ii) The refractive index of prism is n= 3 and the ratio of the angle of minimun
angle of prism is one. Calculate the value of angle of prism.

(BCE0E LEOED

e transmission and distribution of eleg

sin ot applied to a series LCR circuit drives a currenti = Iy s
the expression for the average power dissipated in the circu

how that a convex mirror always makes a virtual and ¢

rtricity over long

in (ot + ¢)in
lit.

liminished image

focal length of

1 deviation to the
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General Insfructions: Read the following instructions carefully,

(A)  Therg are 33 questions in this question paper with internal choice.

(B)  SECTION A consists of 16 multiple-choice questions carrying 1 mark each.

(C)  SECTION B consists of 5 short answer questions carrying 2 marks each.

(1))  SECTION C consists of 7 short answer questions carrying 3 marks each.

(e) SECTION D consists of 2 case-based questions carrving 4 marks each.

) SECTION E consists of 3 long answer questions carrying 5 marks each.
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(h)  Use gf log tables and calculators is not allowed.

----------

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SECTION - A

The following questions are multiple-choice questions with one correct answer. Each question carries 1
mark. There |s no internal choice in this section.

10.

11.

Fac-Mer isomerism is associated with which one of the following complexes?
(A) [M(AA),] (B) [M A3B,] (C) [M ABCD] (D) [M A4B,]

If amjnes are arranged in decreasing order of their basic strength in gaseous phase, then the correct
order|will be:

(A) (CH3)3N > (CH3),NH > CH3NH, > NH,
(B) NH; > CH3NH, > (CH;5),NH > (CH3)3N
(C) CH3NH, > (CH;3)3N > (CHs),NH > NH,
(D) (CH3),NH > (CH3)3N > CH;NH, > NH;

Araopgst the following, the most stable complex is :
(A) [Fe(H,0)6]P* (B) [Fe(NH3)e]** (C) [Fe(C204)6]*~ (D) [FeClg]?~

Two faradays of electricity are passed through a solution of CuS0,. The mass of Cu deposited at
the cathode (at mass of Cu=63.5 amu) is :

(A)2g B)127¢ (C0g (D)63.5¢g

The ghemical teat to distinguish between ethamine and aniline is
(A) Haloform test (B) Tollen’s test (C) Azo dye test (D) Hinsberg test

Amopg [Ni(CO),] . [Ni(CN)4]*>~ , [NiCl,]?" species the hybridisation order is

(A) sp?, dsp? . sp? (B) dsp?, sp?, dsp?
(C)sp?, sp® , dsp? (D) dsp?, sp?, sp®

The IUPAC name of the complex [CO(NH;3)s(NO,)]CL, is
(A) Fentaammine nitrito-O-cobalt (IIT) chloride

(B) Pentaammine nitrito-N-cobalt (I11) chloride

(C) Pentaammine nitrito-Cobalt (I1l)chloride

(D) Hentaammine nitrito-Cobalt (II) chloride

Whidh of the following cannot be prepared by using Williamson Synthesis?
(A) Methoxybenzene (B) Benzyl p-nitrophnenyl ether
(C) t¢rt-butyl methyl ether (D) Di-tert butyl ether

Out gf Fe?* ,C0%* ,Cr3*, Ni2* the one which shows highest magnetic moment is:
(At.number : Cr = 24,Fe = 26,Co = 27,Ni = 28)

(A) Re?* (B) Co?* (C) Cr3+ (D) Ni?*
In Clemmensen Reduction, carbonyl compound is treated with ;

(A) 4inc amalgam + HCI (B) Sodium amalgam + HCl

(C) Zjinc amalgam + HNO, (D) Sodium amalgam + HNO;

A firgt order reaction is found to have a rate constant, k = 5.5 X 10~'* s~!. The time taken for
its completion is :

(A)1.26 x 103 s (B)2.52 x 103 5
(C)0.63 x 1035 (D) It never goes to completion
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12. The IUPAC name of (CH;); € — CH, Br is
(A) 2, 2 — Dimethyl — 2 bromopropane
(C) 2 -Bromo — 1, 1, 1 — trimethyl ethane

For Questions nurnber 13 to 16, two statements are given — one labelled as Assertion (A]
labelled as reason (R). Select the correct answer to these questions from the codes (A), (]

given below:

(B) 1 = Bromo -2, 2, 2 — trin
(D) 1 — Bromo -2, 2 — dimet

1ethyl ethane
hyl propane

and the other
B), (C) and (D) as

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanatia

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.
13.  Assertion (A) : Order of a reaction can be fractional but molecularity is never fr
Reason (R) : Order of a reaction does not depend upon the stoichiometric coefti

balanced equation.

14. Assertion (A) : Cu?* iodide is not known.

Reason (R) : Cu®*oxidises I~ to lodine.

Assertion (A) : D (+) — Glucose is dextrorotatory.
Reason (R) : ‘D’ represents its dextrorotatory nature.

16.  Assertion (A) : Aromatic primary amines can be prepared by Gabriel Phthalimi

Reason (R) : Aryl halides cannot undergo nucleophilic substitution in this reacti

SECTION - B
This section contains 5 questions with internal choice in one questiq
The following questions are very short answer type and carry 2 marks

17 Write the hydrolysis products of:

(a) Sucrose (b) Lactose

18. (a) Give chemical tests to distinguish between the following pair of compounds:
(1) Ethanal and Propanone
(1) Acetophenone and Benzophenone
OR
(b) Account for the following:
(i) Aldehydes are more reactive than Ketones towards nucleophilic addition rea
(ii) Carboxylic acid is a stronger acid than phenol. Explain
19. Write the reaction involved in the following:
(a) Reimer-Tiemann reaction. (b) Kolbe’s reaction.
20.

5 s . h .
For a zero order reaction, show that the time required to complete 3 /4™ of react

times the time required to complete half of the reaction.

21.  Write the structure of major organic product in each of the following reactions:

ethanol heat

(a} (CHg)gCBT + KOH ——

(b)  C4HsONa + CoHsCl -

Section - C
This section contains 7 questions with internal choice in one quest
The following questions are short answer type and carry 3 marks e

What happens when:

(a) Methyl chloride reacts with alc KCN.
(b) Phenol is treated with aq. Br; .

(c) Benzyl methy! ether reacts with HI.
23. A reaction is first order in A and second order in B.

(a) Write differential rate equation. _

(b) How is the rate affected on increasing the concentration of B three times.
(c) How is the rate affected when concentration of both A and B is doubled?

n of Assertion (A).

actional.
cients of the

de Synthesis.

OI.

n.
each.

2

(2)

ctions.

@)

onisequal to 1.5

(2

on.
ach.

3

3)
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24.

I3 ks

Account for the following:
(a) The dipole moment of chlorobenzene is lower than that of cyclohexyl chloride.

(b) (irignard reagents should be prepared under anhydrous conditions.
(¢) Bhenol is more acidic than ethanol. (3)

25. (a) Conyert the following:

26.

2l

(1)
(ii)
(1i1)

Benzene to aniline.

Nitrobenzene to Benzoic acid.

Aniline to Benzyl alcohol. 3)
OR

(b) Arrapge the following:

(D)
(it)
(iii)

n decreasing order of pK), values C;HsNH, , CgHsNHCH; , (CyHs), NH and CiHsNH,
n increasing order of boiling point C,HsOH , (CH3); NH , C,HsNH,

In decreasing order solubility in water
CoHsNH,; , (C;Hs), NH , C,H;OH

At 3P0 k. 36 g of glucose present in a litre of its solution has an osmotic pressure of 4.98 bar. If

the gsmotic pressure of the solution is 1.52 bar at the same temperature, what would be its
condentration? (3)

Wri

tie the Nernst Equation and calculate emf of the following cell at 209 k.
Fe(s)|Fe**(0.001 M)||H™* (1M)|Hy gy 1bar, Pt (3)

28. (a) Givefone difference between double salt and coordination compound.

(b) Draw the structures of optical isomers of [C7(C,0,)3]*

(¢) Predjct the number of unpaired electrons in the square planar [Pt(CN),]%™ ion .

(At. no. of Pt=78) (3)

Section D
The following questions are case-based questions.
Each question has an internal choice and carries 4 (2+1+1) marks each.

Read the passage carefully and answer the questions that follow:

29.

30.

The

addition of non-volatile substances to a solvent decreases the vapour pressure. The freezing

point depression is referred to as a colligative property and its value is proportional to the molality
of the solution. The other three colligative properties are relative lowering of vapour pressure,
clevation in boiling point and osmotic pressure. These properties depend on number of solute

part

licles and not on their nature.

Ansyer the following questions on the basis of above information:

(a)
(b)

0.1 M K.[Fe(CN)g] is 60% dissociated. Calculate its Van’t Hoff factor. (2)
(Jive example of a solution in which solute molecules undergo association in solution. (1)
OR

Which of the following will have highest Van’t Hall factor? (Assume 100% dissociation)
NaCl , CaCl, , Ca3(P0,),

(c) \L’hich colligative property is preferred for the molar mass determination of macromolecules? (1)

DNA is made of chemical building blocks called nucleotides. These building blocks are made of

thre

¢ parts : a phosphate group, a sugar group and one of the four types of nitrogen bases. These

bases are : adenine, thymine, guanine and cytosine.

Based on the above information, answer the following questions:

(a) (i) Name the purines present in DNA.
(11) Give two functions of DNA. (2)
(b) What is a nucleoside ? (1)
OR

1

What are the four nitrogen bases in RNA ?

(c) Giive the complementary strand of the following strand of DNA:ATCGTT. (1)
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