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General Instructions

® The paper is divided into three sections: A, B, and C. All the sections are compulsory.
® Specific instructions, wherever necessary, are given. Follow them strictly.
® Read the division of the marks as “number of question(s) xmark(s)=total.”

SECTION A (READING SKILLS) 26
I. Read the passage below carefully and answer the questions that follow it: 10

What do we typically do when we find our children doing something we do not approve of? We
become reactive parents. We criticize, complain, compare, and catastrophize. Often, we pepper our
reactions with lectures and nagging sessions. When none of these strategies works, we end up screaming
and doling out a punishment. And our children react with an equal measure of negativity: through rebellion,
anger, resentment, and a not-bothered attitude.

Not only do these reactive strategies fail, but they can also be quite damaging to our children’s
growth. According to a Zen Buddhist, each child has two types of seeds: negative seeds (of anger, despair,
hatred, fear, and violence) and wholesome seeds (of love, happiness, compassion, and forgiveness).
According to him, what blossoms depends on the seeds we nurture.

Howard Glasser’s Nurtured Heart Approach® (NHA), a parenting-cum-educational approach, is
very much in keeping with the Zen Buddhist’s approach mentioned above. I have used it with my own
children and those I work with. It has worked wonders. It has three aspects: (a) refusing to energize
negativity, (b) energizing the available positives relentlessly, and (c) resetting oneself.

Let me explain how this works. The parents following this approach commit to saying or doing
nothing which may fuel negativity in the child. Further, any time they feel that they are being reactive, they
reset themselves and move away, refusing to energize the child negatively. However, they have to make
sure that they do this without any anger or resentment.

While on a mission to cut the negative, parents look for every opportunity to energize the positive
in the child. This is done through persistently appreciating the goodness in the child in the smallest of the
ways. If you observe something good, then the appreciation is not about saying “Excellent!” (which is really
an empty praise and does not do much for him or her). Qualifying a praise, on the other hand, gives him or
her direction and he or she begins to understand what qualities, values, and strengths are appreciated. These
are also necessary ingredients for life skills and success.

This approach is not merely about noticing when the child is good, but it is also about recognizing
the child’s worth at every step. It is about aligning his or her energy in believing that he or she has great
qualities, which are identified and validated by the parents at every step. The basic belief is that when he or
she is energized through regular strength-based recognition, he or she realizes that there is no point choosing
negativity, as there are no pay-offs in it.

a. What seeds are referred to in . . . what blossoms depends on the seeds we nurture”? 1

i. seasonal seeds ii. imported seeds
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ii. parental attitude iv. values and emotions
b. The author criticizes parents’ strategies. 1
¢. What is children’s response to their parents’ reactive strategies? 1

d. The approach discussed in the passage can be classified as a

1
e. Select the option which can be called qualifying a praise: 1
i.* You can be more helpful.”
ii. “You demonstrated patience while teaching your junior.”
iii. * You are an excellent sportsperson.”
iv. “You have to be amazing in your work.”
f. A qualified praise is important because g 1
g. Challenge the following statement: 2
“Anger is part of the Nurtured Heart Approach®.”
h. In forty words, describe the significance of the Nurtured Heart Approach® . 2
IL. Read the passage below carefully and answer the questions that Jfollow it: 8
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If you cannot recall when you saw last a teenager reading a book, a newspaper, or a magazine;
then you are not alone. According to the World Psychological Association, less than 20% of the
teenagers read such a thing every day for pleasure. It underlines, further, that more than 80% use social
media every day.

“Compared with the earlier generations, the teenagers in the 2010s spent more time online and less
time on traditional media, such as books, magazines, and television,” said the researcher, “The time
spent on digital media has made great inroads into that once spent on a book or television.”

Swaner and her colleagues analyzed the data collected from an ongoing study of a nationally
representative sample of approximately fifty-thousand students of the eighth, tenth, and twelfth grades.
They looked at the survey results from 1976 to 2016, representing more than one million teenagers.
While the study started with only the twelfth graders in the1970s, the eighth and tenth graders were
added in 1991.

The use of digital media increased substantially from 2006 to 2016. Among the twelfth graders,
Internet use during leisure time doubled (from one hour to two hours a day) during that period. It also
increased 75% for the tenth graders and 68% for the eighth graders.

“In the mid-2010s, the average twelfth grader spent approximately two hours a day texting, a little
over two hours a day on the Internet (which included gaming), and a little less than two hours a day
on social media. Thus, he or she spent a total of about six hours a day on just three digital media
activities during his or her leisure time,” said Swaner. In comparison, the average tenth-grader reported
a total of five hours a day and the average eighth grader reported four hours a day on those three digital
activities. Consequently, the time spent online is much higher than that spent on traditional media
(such as printed books and newspapers).

The decline in reading printed materials was especially steep. In the early 1990s, 33% of the tenth
graders read newspapers almost every day. By 2016, that number was only 2%. In the late 1970s, 60%
of the twelfth graders read a book or a magazine almost every day. By 2016, only 16% did so.

There is no lack of intelligence among the young. However, owing to overdependence on digital
media, they find it difficult to focus for long periods of time and to read long texts. Subsequently,
they find it challenging to understand complex issues and develop critical thinking skills.

4. Does the following statement agree with the information given in paragraph 1 7

Most of the teenagers are passionate readers. 1
Select from the following:
TRUE (if the statement agrees with the information given in the pas_sage}
FALSE (if the statement does not agree with the information given in the passage)
NOT GIVEN (if there is no information about this in the passage)
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b. The research seems to have been done in order to collect information about

1. only reading choices of teenagers with the passage of time
ii. the digital incompetence of the young
111. the speed of reading a text
iv. the decline in the time spent on traditional media

c. Complete the statement based on the following statement:

Books, newspapers, and television relate to media. 1

d. While reading, the young face two , namely understanding complex issues
and developing critical thinking skills. 1

e. Complete the given sentence by selecting the most appropriate option:

The concluding sentence of the text makes a clear case for
by listing it as a core competency for analysis and application. 1

i. following social media
ii. reading short texts
iii. building concentration
iv. developing constructive habits

f. The digital activities the twelfth graders indulge in are g 1

1. texting, gaming, television

ii. texting, gaming, social media
iii. newspaper, books, magazine
iv. television, books, gaming

g. With appropriate data, prove the substantial increase in the time spent online. 2

IIL. Read the passage below carefully and answer the questions that follow it: 8

There seems to be a human tendency to group things such as snakes or butterflies, although we
recognize that each group includes many different species. And we often cluster groups into broader
categories such as reptiles (which include snakes) and insects (which include butterflies).

Taxonomy, the branch of biology that names and classifies species, arranges species into a hierarchy
of broader groups (from genus, family, order, class, and phylum, to kingdom). A goal of this classification
system is to reflect the evolutionary history of and relationships between organisms.

Earlier, biologists divided all organisms into five kingdoms. But the new methods of assessing
evolutionary relationships (such as the comparisons of DNA sequences) have led to an ongoing reevaluation
of the number and boundaries of kingdoms.

Although the debate continues about such divisions, there is a consensus among biologists that life
can be organized into three higher levels called domains. The domains Bacteria and Archaea both consist
of microscopic organisms with relatively simple cells. You are probably most familiar with bacteria, a very
diverse and widespread group. Many members of the domain Archaea live in the earth’s extreme
environments such as salty lakes and boiling hot springs.

All the organisms with more complex cells are called eukaryotes and are grouped in the domain
Eukarya. The protists are a diverse collection of mostly single-celled organisms. Biologists continue to
assess how to group them to reflect their evolutionary relationships.

The three remaining groups within the domain Eukarya are distinguished partly by their modes of
nutrition. The kingdom Plantae consists of plants, which produce their own food by photosynthesis. The
kingdom Fungi is a diverse group, whose members mostly decompose organic wastes and absorb the
nutrients into their cells. The kingdom Animalia obtains food by eating other organisms.

a. Make notes on the above passage, using an appropriate title and at least four commonly accepted
abbreviations and symbols. Numbering and indentation must be clearly shown. 5

b. Write a summary of the passage in not more than fifty words. 3
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SECTION B SR 7.
(Grammar and Creative Writing Skills)
IV. Answer ANY SEVEN of the following questions as directed: 7%

a. He will go there only when his school him to.
(Use the correct form of the verb permit.)

b. It is high time you something for your old parents.
(Use the correct form of the verb do.)

c.Iwishl like a bird.
(Use the correct form of the verb fIy.)

d. Choose the correct clause to fill in the blank:

, you will not start this work.

i. Unless I tell you

ii. When I will not tell you
iii. If I did not tell you
iv. As I will tell you

e. Reorder the following sentences, then choose the correct option:
i. We should put a bell around its neck.
ii. It, therefore, easily catches one of us.
iii. We can, then, easily run for cover.
iv. The cat makes no noise when it comes.
v. We can, thus, hear the bell when it comes.

(1) ii, 1, v, iii, iv (2) v, ii, i, v, iii (3) iii, v, 1, iv, 1i (4) v, iii, iv, 1, i1
f. Change the following active sentence into a passive one:
Why have you criticized the teacher?
g. Change the following passive sentence into an active one:
The Red Fort was not built by him.
h. Use indirect/reported speech for the following, assuming that it was said a week ago:
Sandeep [to Ravi]; When did you win this medal?

V. Answer ONLY ONE of the following: Ix3

a. You are Pankaj Soni/Prakriti Soni, a student of class 11. You need a tutor for one of your
subjects. Draft an advertisement to be published in the classified columns of The Indian
Express. Do it in not more than fifiy words.

b. You are the manager of the travel agency Poddar Travels, Harmu Road, Ranchi—834 002.
Your agency is going to offer a couple the following package for a tour of Kerala: five nights
and six days for % 1,25, 000. For that, draft an advertisement to be published in the classified
columns of The Times of India. Do it in not more than fifly words.

VI. Answer ONLY ONE of the following: Ix3

a. You are Sumit Prakash/Sunidhi Prakash, a copywriter. You have been asked by the NGO
Resilient Women to design a poster on International Women’s Day (8 March), highlighting
women’s importance in society and the need to change (in various ways) the traditional
attitude towards them. Design it in not more than fifty words.
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b. You are Chirag Mehta/Ragini Mehta, a student of Durant Public School, Bhilai. You have
been asked to design a poster on e-waste for public awareness about it, highlighting its
hazardous nature and the right way of disposing of it. Design it in not more than fifty words.

VII. Answer ONLY ONE of the following: Ix5
a. You are Rohit Basu, the founder of the NGO Smiling Children. You have been invited by

a school to deliver a speech on the orphans of Bhilai. Write it in 120~150 words. You may
include the following points:

mostly traumatized childhood

a lack of an education

working as child labourers for their survival, some getting misguided
suggestions for the betterment of their condition

b. You are Raman Manjhi/Ruchi Manjhi. You are the author of the famous book Fighting
Corruption. You have been invited to deliver a speech on corruption in India. Write it
in 120-150 words. You may include the following points:

corruption in the public sector
corruption in the private sector
some well-known corruption cases
ways to fight corruption

VIII. Answer ONLY ONE of the following: Ix5

a. You are Rohit Mishra/Ramya Mishra, a student of Vision Public School, Ambikapur. You
are going to represent your school in an interschool debate. The motion of the debate is
“There should be no internal assessments in schools.” Write your speech for or against it in

120~150 words. You may include the following points:

FOR THE MOTION

internal assessments done seeing students’ convenience, lack of unnecessary pressure on
students, teachers’ better understanding of their students, any injustice in an external
assessment can be compensated for, etc.

AGAINST THE MOTION

favouritism, undue penalizing of some very good students, teachers’ competence, etc.

b. You are Sampat Sharan/Sarala Sharan, a student of Bhagat Singh Public School, Korba.
You are going to represent your school in an interschool debate. The motion of the debate
is “School education should be only in the children’s mother tongues.” Write your speech
for or against it in 120—150 words. You may include the following points:

FOR THE MOTION

most of the children’s difficulty in learning languages other than their mother tongues,
children’s understanding better in their mother tongues, children’s proper psychological
development, etc.

AGAINST THE MOTION

too many mother tongues, the problem of getting textbooks, the problem of employing
too many teachers, etc.
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SECTION C 31
(LITERATURE)
IX. Attempt ONLY ONE of the following extracts: 3Ix1

A. Read the following extract and answer the questions:

The seed I spent or sown it where

The land is his and none of mine?

We speak like strangers, there’s no sign

Of understanding in the air.

This child is built to my design

Yet what he loves I cannot share.
[“Father to Son™]

a. The word /and in the second line is used as a/an

i. metaphor ii. hyperbole iii. pun iv. alliteration

b. They are compared to strangers because

¢. In the line “This child is built to my design,” design means

B. Read the following extract and answer the questions:

I descend to lave the droughts, atomies, dust-layers of the globe,
And all that in them without me were seeds only, latent, unborn;
And forever, by day and night, I give back life to my own origin,
And make pure and beautify it. . . .

[“The Voice of the Rain”]

a. The above lines show the final stage of the geographical phenomenon called the

i. carbon cycle ii. water cycle iii. nitrogen cycle iv. human cycle

b. In the speaker’s absence, the earth has

c. What is the “origin” the speaker refers to, in geographical terms?
X. Attempt ONLY ONE of the following extracts: 3x1

A. Read the following extract and answer the questions:

The book did not go into a blow-by-blow account of the
battle itself. Rather, it elaborated in detail its consequences for
the power struggle in India. Gangadharpant read through the
account avidly. The style of writing was unmistakably his, yet
he was reading the account for the first time!

[“The Adventure™]
a. What is the name of the battle?
b. A blow-by-blow account means
c. Gangadharpant is there to prepare for his presidential address.
i. [one] hundredth ii. tenth iii. first iv. [one] thousandth

B. Read the following extract and answer the questions:

I didn’t think he was from those parts because he was wearing
a windcheater and metal-rimmed spectacles of a Western style. He was

Tibetan, he told me, but worked in Beijing at the Chinese Academy of
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Social Sciences, in the Institute of Ethnic Literature. I assumed he was
on some sort of fieldwork. [“Silk Road”]

a. What is the Tibetan’s name?

b. The Tibetan is going to for his “fieldwork.”

c. One similarity between the two people is that they are both

i. practising Buddhists ii. academics iii. engineers  iv. architects

XI. Atempt ONLY ONE of the following extracts: 4x1

A. Read the following extract and answer the questions:

A desperate sense of defeat pressed on him, a raging hopelessness. He felt the midwife
watching him in stark consternation, while there, pressed back against the wall where she had
all the time remained—her hand pressed to her throat, uttering no sound, her eyes burning upon

him—was the old woman. [“Birth”]

a. A desperate sense of defeat pressed on him because

b. The midwife was watching him in stark consternation because

¢. The author of the lesson from which the extract is taken is

i. Margo Minco  ii. J. B. Priestley iii. A.J. Cronin iv. Vikram Seth
d. What is the name of the person who is referred to as “He”?

B. Read the following extract and answer the questions:

No doubt about it at all. Who's the better for being spoilt—grown man, lad or
girl? Nobody. You think it does ’em good when you run after them all the time,
take their orders as if you were the servant in the house, stay at home every night
while they go out enjoying themselves? [“Mother’s Day”]

a. By “No doubt about it at all,” the speaker means
b. Who is the “grown man”?

c. Name the person who takes orders.

d. The speaker of the above lines is
XII. Write each answer in 40-50 words: 2x3
a. Answer only one of the following questions:

i. How did Kawaguchi and Sven Hedin react when they saw Lake Manasarovar?
[“Silk Road”]

ii. How did the grandmother react to the education imparted to the boy in the city?
[“The Portrait of a Lady”]

b. Answer only one of the following questions:
i. How can you say that the speaker in the poem “Childhood” is rational?
ii. How does the speaker in the poem * A Photograph™ view human life and nature?

XIIT. Answer ONLY ONE question in 40-50 words: I%3
a. Why do the principles of laissez faire seem to be established well in Melon City?

b. What are Aram’s views on stealing?
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XIV. Answer ONLY ONE of the following questions in 120-150 words: Ix6
a. How does Jayant Narlikar try to explore the nature of reality in “The Adventure.”

b. Analyze how “We’re Not Afraid to Die . . . If We Can Be All Together” teaches optimism
and courage for survival.

XV. Answer ONLY ONE of the following questions in 120-150 words: Ix6
a. You are Suraj Nayak/Shruti Nayak. You have read the play “Mother’s Day.” You admire
the character of Mrs. Fitzgerald. Record your feelings in your diary. You may begin this

way:

Day
Date

Dear Diary
“Mother’s Day” is the best play I have read. The character of Mrs. Fitzgerald. . ..

Name

b. “But now I didn’t want to remember it any more.” In the light of this statement, analyze
the character of Mrs. S.’s daughter.
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General Instructions:
1. This question paper contains five sections A, B, C, D and E. Each section is compulsory.
2. Section — A carries 20 marks weightage, Section — B carries 10 marks weightage,
Section — C carries 18 marks weightage, Section — D carries 20 marks weightage and
Section — E carries 3 case—based with total weightage of 12 marks.
Section — A comprises 18 MCQ’s and 02 Assertion Reason based questions 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 types 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 each case—study.
8. 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 of the alternatives in all such questions.
SECTION - A
(All questions are compulsory no internal choice is provided in this section)

1 In a town of 840 persons, 450 persons read Hindi 300 read English and 200 read both. Then the
number of persons who read neither is

el ool

(A) 210 (B) 290 (C) 180 (D) 260
2 If [x]2 — 5[x] + 6 = 0,where [.] deﬁote the greatest integer function, then

(A) x € [3,4] (B) x € (2,3] (C) x € [2,3] (D) x € [2,4)
3 The range of the function f given by f(x) =2 - |x — 5] is

(A) (-(D, 1] (B) ("wf 2] (C) (—UO, _2] (D) (-ml 2)
4 The value of sin 20° sin 40° sin 60° sin 80" is

5 5 3 3

(A) — B) © - ®)
5 The value of tan 75° — cot 75° is equal to

(A)2v3 (B)2++3 (©)2-3 (D) 2
6 The value of sin” 24° - sin® 6° is

@= @)= ©=2 @)=
7 T+i+i%+...+iis

(A) positive (B) negative (©)0 (D) can’t be determined

8 Ifx>0,ﬂlen§is

(A)<0 B) < (©)>0 D)=0

9 If out of 10 points in a plane, no three are in the same line except five points which are collinear, then
the number of lines that can be formed joining the points is
(A) 36 (B) 35 (C) 45 (D) 46

n
10 If the coefficients of x” and x* in (2 + E) are equal, then n is

(A) 56 (B) 55 (C) 45 (D) 15
11 The largest coefficient in the expansion of (1 +x)'* is . ©
(A) '°Csy (B) *Cso (©) " Cioo (D) "Cso
12 If the sum of n terms of an A.P. is given by S, = 8n + 9n’, then the common difference of the A.P. is
(A)9 (B)8 (C) 16 (D) 18
13 The distance of the point P(-1, 5) from the line 3x + 4y +8 =0 is
(A) -5 (B) 25 (C)5 (D) can’t be determined
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14 Slope of a line which cuts off intercepts of equal lengths on the axes is

(A) 1 B)-1 (C)bothaand b (D) none of these
15 If e and e’ are eccentricities of hyperbola and conjugate hyperbola, then iz * iz is
e er
(A) -1 B)1 (&)1} (D) none of these
16 What is the locus of a point for which y =0 and z= 07
(A) Equation of x-axis (B) Equation of y-axis
(C) Equation of z-axis (D) none of these

17 Variance of the data 2, 4, 3, 6, 8, 17 is 23.33. Then variance of 4, 8, 10, 12, 16, 34 is
(A)93.32 (B) 25.33 (C) 46.66 (D) 48.66

18 If x:j“ = 108, then the value of n is

(A)4 (B)3 ©0 (D) -4

Q. NO. 19 and 20 are ASSERTION (A) AND REASON (R) type with the following options:
(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) A is correct and R is false

(D) A is false and R is correct

19 Assertion (A) : Physical significance of first derivative is instantaneous rate of change of one

variable with respect to other.
Reason (R) : % x= %

1—-cosx

20 Assertion (A) : limyo——

Reason (R) : lim,,q %‘- =]

X
2

SECTION-B
(All questions are compulsory. -
In case of internal choice attempt any one question only, also write steps in support of your answers)

21 Let A={1,2,3,..., 14}. Define a relation R from A to A by R = {(x, y): 3x —y =0, where X, y € A}.
Write down its domain, codomain and range.

22 Find the point on y-axis which is at a distance v10 from the point (1, 2, 3).
OR
Find the ratio in which the line segment joining the points (2, 4, 5) and (3, 5, -4) is divided by the XZ-
plane.

23 Events E and F are such that P (not E or not F) = 0.25, state whether E and F are mutually exclusive.
OR
The probability that a student will pass the final examination in both English qnd Mathfama_tics.is 0.5
and the probability of passing neither is 0.1. If the probability of passing English examination is 0.75,
what is the probability of passing the mathematics examination?

24 Ify=x1+x% +x% 4.+ x? +x+1,then find 5;% atx = 1.

x3-2x2

25 Find the limit: limx-iz 22 —Ex+6

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 Draw the Venn diagram to illustrate the following relationship among sets E, M and U, where Eis the
set of students studying English in a school, M is the set of students studying Mathematics in the same
school, U is the set of all students in that school. _

(i) All the students who study Mathematics study English, but some students who study English do
not study Mathematics. ;

(ii) Some of the student’s study mathematics but do not study English, some of the students English

tics, and some study both.
but do not study Mathematic Y Contd...3



27

28

29

30

31

023

Find the value of tan 9° — tan27° — tan 63° + tan 81°
OR

Prove that cos 2x cos% — C0S g?x cos 3x = sin5x sins?x
If (x + iy)’ = u + iv, then show thatg- +% = 4(x? — y?).

Using Binomial theorem, prove that 7" — 6n always leaves remainder 1 when divided by 36.
OR
Find the coefficient of a* in the product (1 + 2a)*(2 — a)’ using Binomial theorem.

Show that the path of a moving point such that its distance from two lines 3x — 2y = 5 and
3x+ 2y =5 are equal is a straight line.

A man running a race course notes that the sum of the distances from the two flag posts from him is
always 10 m and the distance between the flag posts is 8 m. Find the equation of the posts traced by
the man.
SECTION -D
(All questions are compulsory.

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

32

33

34
35

in? in? asin? (x-%)=2
Prove that sin“ x + sin (x+3)+sm ( )=
OR

Find the value of (1 + cos g) (1 + cos 383) (1 + cos EBE) (1 + cos %n)

A manufacturer has 600 litres of 12% solution of acid. How many litres of a 30% acid solution must

be added to it so that acid content in the resulting mixture will be more than 15% but less than 18%7?
OR

Solve the following system of inequalities graphically:

x+2y<10,x+y=21,x-y<0,x20,y=20

Find the sum to n terms of the sequence 2, 22, 222, 2222, ...,

Calculate Mean, Variance and Standard Deviation for the following continuous frequency distribution

Class Interval 30-40 40-50 | 50-60| 60-70 | 70—80 | 80—90 | 90-100
Frequency 3 7 12 15 8 3 2
SECTION-E
(CASE BASED)

(All questions are compulsory.

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

36

37

A Mathematics teacher wants to test students of his class, so he gave a word “MENTAL” to the
students and asked the following:
(i) How many different words (with or without meaning) can be formed using 4 letters of the

given word?

(i) How many different words (with or without meaning) can be formed using all the letters of the
given word?

(iii)  Ifall letters of the word MENTAL are written as in a dictionary, what will be the rank of the
word “MENTAL”?

OR
(iii)  Ifall letters of the word MENTAL are written as in a dictionary, what will be the 119" word?

Bhilai Nagar Nigam decided to form a committee of 2 persons to look after the cleanliness of the city
from 2 men and 2 women.
Based on this information answer the following:

(i)  What is the probability that the committee will have one man?

(i)  What is the probability that the committee will have two men?
(iii)  What is the probability that the committee will have no man?

OR
(iii)  What is the probability that the committee will have no woman?
38 Function is a special relation. For the function f(x) = V16 — x? find the following:

(i) Domain of the function. Justify your answer with proper steps.
(i)  Range of the function. Justify your answer with proper steps.
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Date : 03.03.2025 ANNUAL EXAMINATION 2024-25 Time : 3 Hrs.

Class : XI SUBJECT : APPLIED MATHEMATICS Max. Marks : 80
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1. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory. However,
there are internal choices 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)-type questions of 2 marks each.

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

5.  Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6.

Section E has 3 source based/case based/passage based/integrated units of assessment of 4 marks
each with sub-parts.

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

SECTION -A
[This section comprises of Multiple Choice Questions (MCQ) of 1 mark each]

1. Three dice are thrown simultaneously. The probability of getting a total of atleast 5 is
5 103 7 53
Y b ®B) 75 O 7 @

2 Aditya scored the runs at an average of 64. He wanted it to be 66. This could have been achieved

if he had scored 22 more runs in all his innings put together. How many innings has he played till
now?

(A) 10 (B) 11 ©) 12 (D) 15
: 4 If f(x) = x3 = -:—3-, then the value of f(x) + f(;lc) is
(A) 0 ®); (©) 2 D) 1
4, In a class, 70 students wrote two tests, test I and test II. 50% of the students failed in test I and
40% of the students in test Il. How many students passed in both the tests?
(A)21 (B) 7 (C)28 (D) 14

5 The binary number equivalent of the decimal number 781
(A) 1100001101 (B) 100000110111  (C) 11000001101 (D) 1100011010

14

ﬁJH

d
then—y

6. I y=—%, =

is
1_.

e

(A) - e ®B) -2 © L= D) 2

4x x2-1

logB8-log2
T The value of —2£——292
log32

A)- 32 ®) © 3 D) 3

8. What sum will amount to ¥ 17640 in 2 years at 5% per annum compounded yearly?
(A) T 15500 (B)X 16500 (C)X 15000 . (D) ¥ 16000

9. The price assigned to different utilities determined by the government authorities is called
(A) Utility Bills (B) Fixed charge (C) Surcharge (D) Tariff rate

10. The number of 3 digit odd numbers, when repetition of digits is allowed is
(A) 450 (B) 360 (C) 400 (D) 420

11. The average of 100 numbers is'50. If one of the numbers which was 50 is replaced by 150, the
new average is

(A) 50.5 (B) 51 (C)51.5 D) 52
12. The domain for which the functions defined by f(x) = 6x2 + 1and g(x) = 11- 7x
are equal is " :
5
A {-13} (B){3,2} ©{-22} D) (2.3}
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13.

14,

1S.

16.

17.

18.

22
The decimal number equivalent to the binary number 100010001 is
(A) 438 (B) 751 _ (C) 273 (D) 249

lim logx-1)
x—2 x=2

(&) -1 ®)0 © 3 (D)1

is equal to

The product of 5 terms of G.P. whose 3" term is 2 is
(A) 52 (B) 2° (C) 32 (D) 3°

Total number of words formed by 3 vowels and 3 consonants taken from 5 vowels and
5 consonants is equal to

(A) 720 (B) 7200 (C) 72000 (D) 72

The difference of the compound interest on T 1000 for 2 years at 4% per annum compounded
yearly and compounded half-yearly is

(A) T 0.79 (B) T 0.80 (C) T 0.83 (D)Z 0.96

The mean of 5 observations is 4.4 and variance is 8.24. If three of the 5 observations are
1, 2 and 6, then the remaining two observations are

(A)9, 16 (B) 9,4 (©) 81,16 (D) 8,4

ASSERTION REASON BASED QUESTIONS

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the following choices

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

(D) A is false but R is true.

19.

20.

21.

22,

23.

24,

25

1 X _
Assertion (A) : xlin 0 f—-—;—l- =1.

Reason (R) : xu—?[](l + x)?lc -

Assertion (A) : A coin is tossed twice, getting all heads and getting all tails are two mutually
exclusive events.

Reason (R) : A die is rolled. Two events a prime number appears and an even number appears are
independent.

SECTION-B
[This section comprises of very short answer type questions (VSA) of 2 marks each]

(A I 3 2x +§' .
Solve for x’: (ﬁj R
A purse contains 4 silver and 5 copper coins. A second purse contains 3 silver and 7 copper coins.
If a coin is taken out at random from one of the purses, what is the probability that it is a copper
coin?

OR

If two dice are thrown simultaneously, find the probability of getting:
(i) asum of 7 or 11.
(ii) a doublet or a total of 6.

What sum of money will amount to ¥ 3704.40 in 3 yéars at 5% compound interest?
Find the domain and range of f(x) = JS':L—E :

OR
Find the domain and range of the function f(x) = 3 — |x — 2|.

Compute P(4/B) when P(4) = %, P(B) = g and P(AUB) = %
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26.

27,

28.

29,

30.

31,

32.

L T

SECTION-C
[This section comprises of short answer type questions (SA) of 3 marks each]

In a frequency distribution, the coefficient of skewness based on quartiles is 0.5. If the sum of

upper quartile and lower quartile is 100 and the median is 40, find the values of upper and lower
quartiles. f

LetU={x:x€ENandx<8},A= x:5<x*< 50} and B = {x : x is prime}. Using these,
(i) list the elements of A — B.
(i1} Verify De Morgan’s laws.

OR
If A and B are two sets and U is the universal set such that n(U) = 700, n(4) = 290,
n(B) = 240 and n(ANB) = 110, thenfind n(4’ n B").

: ) {438.2 %98.56
Evaluate using log tables: G

Rainwater which falls on a flat rectangular surface of length 6m and breadth 4m is transferred into
a cylindrical vessel of internal radius 20cm. What will be the height of water in the cylindrical
vessel if the rain fall is 1cm? (Take = 3.14)

OR

The sides of a right-angled triangle containing the right angle are '5x' cm and (3x - 1) em.
Calculate the length of the hypotenuse of the triangle if its area is 60cm?.

A man is known to speak the truth 3 times out of 5 times. He throws a die and reports that it is a
number greater than 4. Find the probability that it is actually a number greater than 4.
OR

A bag contains one black and two white balls. A drawing from the bag consists of taking a ball
from the bag and keeping it out if it is white but putting it back if it is black. Calculate the
probabilities that

(i) the first drawing is a white ball.

(i1) the second drawing is a white ball.
(iii) the third drawing is a white ball.

Mr Saxena from Bhopal, M.P. has an electricity connection of 5kW. He consumed 1264 units in
one month. Calculate his electricity bill for that month. Tariff plan is given below:

No. of units (in kWh) 0-50 51-100 101 - 300 >300
Price per unit (in T) 4.05 4.95 6.30 6.50

Fixed charge =% 250 per kW per month, Surchérge — Nil, Energy duty = 0.63 per unit.

SECTION-D
(This section comprises of long answer type questions (LA) of 5 marks each)

Find the mean, variance and standard deviation for the following frequency distribution:

Classes 0-10 10-20 20 -30 30-40 40 - 50
Frequency 5 8 15 16 6

33. (i) Find the equation of the circle when the end points of a diameter are A(=23)and B(3,-5).

34. (i) Find ‘K’ so that xiinz f(x) may exist where f(x) = [

(ii) A function is definedas f(x) = {Sx—

(ii) Find the equation of the circle which passes through the point (2,4) and centre at the intersection of

thelines x-y =4 and 2x + 3y + 7 = 0.
OR

(1) Find the equation of the parabola with vertex at the origin, passing through (5,2) and symmetric

with respect to the y-axis.

(ii) If a parabolic reflector is 20cm in diameter and 5em deep, find its focus.

4x—5,x52}
x—k, x>2)°

xZ—x—6

. , ifx #3

], show that fis continuousat x = 3.
y ifx=3
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35. (i) In how many ways can a student choose a programme of 5 courses if 9 courses are available and.2
courses are compulsory for every student.

(ii) If"C4 "Csand "Cg are in A.P, find ‘n’.

OR
. . — 1 1_n
(1) Find the value of ‘n’, if E+ "
(i) How many 4 — letter code words are possible using the first 10 letters of English alphabets if
(a) no letter can be repeated?
(b) letters can be repeated?

SECTION -E
[This section comprises of 3 case — study/passage based questions of 4 marks each with sub parts.
The first two case study questions have three sub parts (i), (iii), (iii) of marks 1, 1, 2 respectively.
The third case study question has two sub parts of 2 marks each.)

36. CASESTUDY-1

The concept of the derivative of a real valued function at a point is defined as the slope of the
tangent to the curve at a given point on it. The derivative of a functiony = f(x) is written as g 1

;f ;ve have two functions u and v in variable x, then the derivative of their product and quotient is as
clow:

If vy =uwuv, theny = w’ + vu’ andif y = E,then y = w:;uw

Based on the above information evaluate the following:
(i) Find the derivative of Z—*.

(i) Find f/(1), if f(x) = (x2 + 1)(x-2).

_ e¥4e™* dy
(i) If y = e find = .
OR
Differentiate y = (ax + b)(cx + d)>.

37. CASESTUDY-2

A hiking trail followsaline y= — % x + 7, and ariver nearby follows the line y =
(i) Prove that the two lines are perpendicular.

(ii) Find the point of intersection of the trail and the river.

(iii) Determine the equation of a line parallel to the hiking trail and passing through the point (2,3).

OR
Determine the equation of a line passing through the points (—1,1) and (2,— 4), and check ifit is
perpendicular to the equation of the river.

x-2.

[RR S

38. CASESTUDY-3

Given two positive numbers ‘a’ and ‘b’, we can insert a number G between them so that a, G, b are
in GP. Such a number G is called the geometric mean of the numbers a and b. In other words,

if a, G, b are in GP, = Vab . Similarly, we can insert any number of numbers between two given
positive numbers such that the resulting sequence is a GP.

Based on the information answer the following questions:
(i) Insert 4 geometric means between 3 and 96. : 3

1
(ii) If G is the geometric mean between a and b, showthat —— + === = .

(B (B(38 BB
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Q.05

Q.06

Q.07

Q.08

Q.09

Q.10

Q.11

Q.12

T  DELHI PUBLIC SCHOOL, BHILAI

Date : 24.02.2025 ANNUAL EXAMINATION 2024-25 Time : 3 Hrs.
Class : XI SUBIJECT : PHYSICS Max. Marks : 70
Name : Roll No.

There are 33 questions in all. All questions are compulsory.

This question paper has five sections : Section A, Section B, Section C, Section 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
Section E contains three long answer question of five marks each.

There is 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 question of Section
E. You have attempt only one choices in such questions.

Section — A

The force is given in terms of time 't’ and displacement ‘x" by the equation

F = ACosBx + CSinDt. The dimensional formula of % is . (68
(A) M°LT™? (B) ML?*T™3 (C) MLT™? (D) (A) M2L*T3

A small toy starts moving from the positions rest under a constant acceleration. If it travels a
distance of 10 m in t sec. the distance travelled by the toy in the next t sec will be: (1)
(A) 10m (B)20m (C)30m (D)40 m

A body falling from rest describes distances S;, Sz and 53 in the first, second and third second
of its fall then the ratio Sy : S;:53 is (1)
(Ayl1:1:1 (B)1:3:5 (EYEi2s3 (D)1:4:9

No force is required for (1)

(A) An object moving in straight line with constant velocity.
(B) An object moving in circular motion.

(C) An object moving with constant acceleration.

(D) An object moving in elliptical path.

In an inelastic collision, what is conserved? 1)
(A) kinetic energy (B) momentum (C) both (A) and (B) (D) neither (A) nor (B)

Power can be expressed as : 1)
(A) F.9 ®) 5 F.9 ©) F.t D) Fx7v

A particle of mass m moves with velocity v and collides with another particle at rest of equal
mass. The velocity of second particle after the elastic collision is: 1)
(A) 2v B) v (C) —v (D) 0

If a person standing on a rotating disc stretches out his hands the angular speed will (1)
(A) increase (B) decrease (C) remain same (D) none of these

The distance between Sun and Earth is R. The duration of year if the distance between Sun and

Earth becomes 3R will be: §))
(A) V3 year (B) 3 year (C) 9 year (D) 3V3 year

Heat given to a body which raise its temperature by 1°C is §))
(A) water equivalent (B) temperature gradient

(C) thermal capacity (D) specific heat

The SI unit of coefficient of viscosity is (1)
(A) Nm/s (B) Nm?/s (C) N/(m?s™1) (D) Nms?

If the frequency of oscillation of pendulum in simple harmonic motion is n, then frequency of
pendulum whose length becomes four times is 1)
(A) n (B) n/2 (©) 2n (D) 4n
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For Question 13 to 16, two statements are given — one labelled Assertion (A) another labelled Reason (R).
Select the correct answer to these questions from the option as given below :
(A) If both Assertion (A) and Reason (R) are true and Reason (R) is correct explanation of Assertion (A).

(B) If both A_ssertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of Assertion (A).
(C) If Assertion (A) is true but Reason (R) is false.

(D) If both Assertion (A) and Reason (R) are false.

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Assertion (A) : The speedometer of an automobile measures the average speed of the automobile.
Reason (R) : Average velocity is equal to total distance divided by total time. (1)

Assertion (A) : Surface tension decreases with increase in temperature.

Reason (R) : On increasing temperature, kinetic energy increases the intermolecular forces 1)
decrease.

Assertion (A) : Blue star is at higher temperature than red star,
Reason (R) : Wien’s displacement law states that T o ﬁ . - D

Assertion (A) : In adiabatic compression the internal energy and temperature of system get
decreased.

Reason (R) : The adiabatic compression is slow process. 1)

Section — B

If density p acceleration due to gravity g and frequency v are the basic fundamental quantities,
find the dimensions of force. )

A particle starts from rest at ¢ = 0 and undergoes an acceleration ‘a’ in m/s? with time ‘t’ in
second, which is shown here. Draw V — t graph for the same and calculate displacement of particle.

2

a(ms‘z)

o=+ @ '@

_3.1.

It is easy to pull a lawn roller than to push it. Why? Explain your answer with suitable diagrams. (2)

Q.20 (a) Draw stress strain graph for a ductile metal wire.

Q.1

Q.22

(b) Define elastic limit and elastic fatigue. )

OR
Read each of the statement below carefully and state with reasons, if it is true or false.

(a) The modulus of elasticity of rubber is greater than that of steel.
(b) The stretching of spring is determined by its shear modulus.

State assumptions of kinetic theory of gas (4 poigt;}. 2)

(a) State law of equipartition of energy.
(b) Define degree of freedom.

Section — C

A helicopter of mass 1000 kg rises with vertical acceleration of 15 m/s? . The crew and passengers weigh
300 kg. Give the magnitude and direction of (a) force on the. floor by the crew‘and passengers _—
(b) action of the rotor of the helicopter on the surrounding air (c) force on helicopter due to surrounding mr3
take g = 10m/s?. 3)
OR '

A body of mass 0.4 kg moving with a constant speed of 10 m/s to tlhe nor_th is subjectto a cousta;n? force of
N directed towards the south for 30 sec. Take the instant the force is applied to be t = 0 and position of the
body at that time to be x = 0 and predict its position at t = 100 sec.
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Q.23 (a) State work energy theorem.
(b) What are conservative forces. Write any two properties of conservative force. 3)

Q24  What is centre of mass of body? Derive expression for centre of mass of two particle system. 3)

Q.25 (a) What is radius of gyration?
(b) Calculate the ratio of radii of gyration of a circular ring and a disc of same radius and same mass about the
axis passing through their centres and perpendicular to their planes. 3)

Q26  Define orbital speed of satellite and derive expression for it. If orbit is close to surface of earth, what is the
relation between orbital speed and escape speed. 3)

Q.27 (a) Write two conditions for a process to be isothermal.
(b) What is specific heat of a system in an isothermal process? Show your answer mathematically.
(¢) Write formula for work done in isothermal process. @3)
OR
(a) What is an adiabatic process ?
(b) Derive expression for work done in any adiabatic process.

Q28  On the basis of kinetic theory, derive an expres;ion for the pressure exerted by an ideal gas. 3)
Section - D

Read the following paragraphs and answer the questions that follow :

Q.29  Simple harmonic motion :

If a particle executes S.H.M. passes through its positive extream position (x = +A4) at time t = 0 then
Displacement x(t) = A Coswt

Velocity V(t) = % = —wA Sin wt

g d
Acceleration a(x) = d—: = —w?A Coswt

In S.H.M. the particle velocity is ahead of displacement in phase by 7/2 rad, while acceleration is ahead of
displacement by m rad.

(i)  Abody executing SHM with an angular frequency 2 rad/sec. Approximate velocity of the body at
20 m displacement when amplitude of motion is 60 m , is

(A) 90m/s (B) 118m/s (C) 113m/s (D) 131m/s (1)
(i)  The magnitude of acceleration of particle in SHM at the position of maximum displacement is
(A) zero (B) minimum (C) maximum (D) none (1)

(iii) The maximum velocity and maximum acceleration of a body moving in SHM are 2m/s and 4m/s*
respectively. Then angular velocity will be:

(A) 4rad/sec (B) 0.5rad/sec (C) 2rad/sec (D) 8rad/sec 1)
(iv) What is the phase difference between velocity and acceleration of a particle executing SHM ?
A2 ®) 3 © 3 D) = 6y
OR

A particle is executing linear simple harmonic motion of amplitude A. What fraction of total energy is
kinetic when the displacement is half the amplitude?

A) 5 ®) 5 © 3 (D) 5
Q.30  Friction —

Whenever a body of moves or tends to more over the surface of another body, a force comes into play which
acts parallel to the surface of contact and opposes the relative motion. This opposing force is called friction.
Static friction Fs opposes the impending relative motion while the kinetic friction Fk opposes the actual
relative motion. Static force of friction is self adjusting. The maximum value of static friction is called

limiting friction.

: e v i e
Coefficient of limiting friction u; = p-
Coefficient of kinetic friction y; = %

Coefficient of friction only depend on nature of surface.

(i) Dimensions of coefficient of friction
(A) MLT? (B) M'L'T’ (C) MPLET? (D) MALT @
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(ii) Ifreaction is R and coefficient of friction is ‘u’. What is the work done against friction in movinga -
body by distance d?

uRd

a) &= (B) 2uRd (C) uRd @) £= (1)

(i) Arrange , pk and ur is ascending order, where yg is coefficient of static friction, g is coefficient of
kinetic friction and y, is coefficient of rolling friction.

A ps<pe<pr  B) pr < < g5 © be<pr<ps D) ps<pr < g 1)
(iv) A cubical block rests on an inclined plane of y = —;— . Determine the angle of repose.

(A) 30° (B) 45° (C) 60° (D) 90° 1)
OR

What will be the coefficient of friction between two given surfaces if their angle of friction is 30°

1

) % ®) © L ®) 1

Section - E
Q.31 (a) State triangle law of vector addition. )

(b) When is the magnitude of (f'f + §) equal to magnitude (ﬁ — §) ? Explain.

(c) If both the speed and radius of circular path of body are doubled, how will the centripetal
acceleration change? Explain.

(d) What is the angle between the two vectors A = 51 + 5] and B = 5{ — 5] 2

(e) A body moves 6 m north, 8 m east and 10 m vertically upwards, what is its resultant displacement
from initial position.
OR

A projectile is fired with a velocity u making an angle 6 with the horizontal. Show that its trajectory
is a parabola. Derive expression for

(a) time of flight (b) time of maximum height (c) maximum height.

Q.32 (a) Derive ascent formula a and show that height of liquid column in capillary is inversely proportional
to the radius of tube. (&)

(b) What will be the angle of contact so that liquid neither rises nor falls in capillary?

(c) What makes water proof rain coat, water proof ?
OR
(a) State and prove Bernoulli’s Principle.

(b) Write twe limitations of Bernoulli’s Principle.
(¢) Two boats moving parallel, in some direction, close to each other get attracted. Why?

Q.33 (a) State Principle of superposition of wave. (5)
(b) What are stationary waves ?

(¢) Write the formula for frequency of standing waves formed in stretched string and draw 1%, 2™ and
3" mode of vibration of stretched string. .

(d) Give number of nodes and antinodes in 6" mode of vibration of stretched string.

OR
(a) What are Beats?
(b) What is essential condition for formation of beat?
(c) What is beat frequency ?

(d) A turning fork of unknown frequency gives 4 beats with tuning fork of frequency 310Hz.
Find unknown frequency.
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Read the following instructions carefully and follow them.

() This question paper contains 33 questions. All questions are compulsory.

(11) This question paper is divided into five sections — Section A, B, C, D and E.

(iii) Section A— questions number 1 to 16 are multiple choice type questions. Each question carries 1 mark.

(iv) Section B — questions number 17 to 21 are very short answer type questions. Each question carries 2 mark.

(v)  Section C — questions number 22 to 28 are short answer type questions. Each question carries 3 marks.

(vi) Section D — questions number 29 and 30 are case-based questions. Each questions carries 4 marks.

(vii) Section E — questions number 31 to 33 are long answer type questions. Each question carries 5 marks.

(viii) There is no overall choice given in the question paper. However, an internal choice has been provided
in few questions in all the sections except Section A.

(ix) Use of log tables and calculators is not allowed.

Section — A
(Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark each.)

1. Arrange the following in the order of increasing mass (Atomic mass of 0=16, Cu=63 and N=14)

(I) One atom of oxygen (II) One atom of nitrogen

(D) 1 x 107 mole of oxygen (IV) 1 x 107° mole of copper (1)
(AI<I<II<IV B)I<I<II<IV
C Hm<li<Iv<l DYIW<ll<ll<I

2 The only series of lines appear in the visible region of the electromagnetic spectrum of hydrogenis: (1)
(A) Lyman series (B) Balmer series (C) Paschen series (D) Pfund series

3. Consider the isoelectronic species Na*, Mg?*, F~ and 02 . The correct order of increasing length
of their radii is: (1)
(A) F- < 0* < Mg** < Na* (B) Mg** < Na* < F~ < 0%
(C) 0* < F~ < Na* < Mg?** (D) 0%~ < F~ < Mg** < Na*

4, General outer electronic configuration of d-block elements is - (1)
(A) (n— 1Dd*10ns? (B) (n+ 1)d1 10502
(C) (n—1)d+ 10ps0-2 (D) (n—1)d%ns?2

5. Which of the following species has a trigonal planar geometry? (1)
(A) BeCIZ (.B) N03_ (C) NOZ— (I)) COZ

6. What will be the conjugate bases for the following Bronsted acids? 1

HF, H,S0, and HCO,

(A) F~, 50, and €05* (B) F~, SO and H,CO;
(C) F~, HSO; and H,CO; (D) F~, HSO; and C0%

7. Which of the following is an intensive property ? @))]
(A) Temperature (B) Viscosity (C) Surface tension (D) All the above

8. In which of the following, the oxidation number of chlorine is +5 ? ()
(A) CI” (B) Cio~ (©) cio,~ (D) Clos~

9. The [UPAC name for & is (1)

NO,
CH3 .

(A) 1-Chloro -2 - nitro — 4 — methyl benzene  (B) 1 — Chloro —4 — methyl — 2 —nitro benzene
(C) 2-Chloro — 1 —nitro — 5 — methyl benzene (D) m — nitro — p — Chlorotoluene

10.  Electrophiles are electron seeking species. Which of the following groups contain only electrophiles? (D)
(A) AlCl;, SO;,NOF (B) BF;,NH;,H,0 (C) NH3 ,H,0 ,AlCl, (D) H,0,Cl*, NH,

11.  But-2-yne on reduction with sodium in liquid NH; or sodamide forms: (1
(A) cis—butene (B) butane (C) trans — butene (D) Both (A) and (B)
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12. Iso propyl bromide on Wurtz reaction gives : (1)
(A) Hexane (B) 2, 3 — Dimethyl butane (C) Neohexane (D) Neobutane

In the question 13 to 16 two statements are given. One labelled as Assertion (A) and other labelled as Reason
(R). Select the correct answer to these questions from the codes (A), (B) (C) and (D) as given below.

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

(B) Both Assertion (A) and Reason (R) are correct, but Reason (R) is not the correct explanation of Assertion (A).
(C) Assertion (A) is correct, but Reason (R) is incorrect.

(D) Assertion (A) is incorrect, but Reason (R) is correct.

13.  Assertion (A) : PCl; molecule has trigonal bipyramidal structure. (1)
Reason (R) : PCls contains 5 electron pairs and its hybridization is spsd .

14.  Assertion (A) : For a reaction 2NHjg) = Ny(g)+3Haqy AH > AU . (1)
Reason (R) : Enthalpy change is always greater than the internal energy change.

15.  Assertion (A) : The boiling point of trans — 2 — butene is higher than that of cis — isomer. (1)
Reason (R) : cis — 2 — butene has higher dipole moment than trans — 2 — butene.

16.  Assertion (A) : Acidity of C — H bond decreases in the order HC = CH > CH, = CH, > CH3CH5 . (1)
Reason (R) : Acidity of C — H bond increases as the electronegativity of carbon to which it is
attached increases.
Section -~ B
(This section contains 5 questions with internal choice in one question.
The following questions are very short answer type and carry 2 marks each.)

17.  Define Molarity. What will be the molarity of a solution which contains 5.85 g of NaCl per 500 mL ?
[Atomic mass Na = 23, and Cl = 35.5] 2)

18.  Arrange the following set of compounds in order of their decreasing relative reactivity with an
electrophile: (2)
(a) Chlorobenzene , 2 , 4 — Dinitrochlorobenzene , p — Nitrochlorobenzene.
(b) p— H3C —CgHy, — NO, ,Toulene, p—0,N—CgH,— NO,

19. (a) Write the conditions in terms of A H and A S when a reaction would be always spontaneous. (2)
(b) State Second Law of Thermodynamics.

20. (a) Arrange the following molecules in increasing order of oxidation number of Phosphorus (P) in them: (2)
HyP0q , HyP,0;,  HyP;05
(b) Identify the oxidant and reductant in the following reaction :
Cry 0,2 4 350, + 2H* = 2Cr3 + 350,%” + H,0

21.  Consider structure I to VII and answer the following questions : it (2)
(1) CH;—CH,—CO — CHj; () CH;—CHp— C[H = Ol CHy
(I) CH; —CHy — CH, — CH — CH; (IV) CH; — CH, — CHy — CHO
o
(v) CH3;—CH;—0—CH;—CH; (VI) CH;— 0 —CH,—CH; —CHy
OH |

|
(VIl) CH; —CH; — C — CH;
l
CH; ‘
(a) Which of the above compound from pairs of .metamers? '
(b) Identify pairs of compounds which are functional group isomers.
(c) Identify the pairs of compounds that represent position isomerism

(d) Which of the above compounds form pair of i{hahl isomers?
0

Using curved arrow notation classify following bond cleavage to be homolysis or heterolysis.
Also identify the reaction intermediates formed.

_ (b) CH3;0 — OCH; — 2 CH30"
N %\ )\ k
Br

Contd...3



R B

Section - C
(This section contains 7 questions with internal choice is one question.
The following questions are short answer type and carry 3 marks each.)
22, 50Kgof Npyy and 10 Kg of Hy(gy are mixed to produce NHs(g), Calculate the amount of NHs(g
formed and identify the limiting reagent in this situation. 3)

23.(a) If n =5, how many electrons can have m = +1 ?

3)
(b) Give the values of quantum numbers for the electron with highest energy in Sodium atom. (Atomic
number of Na=11).
(c) Write electronic configuration of Copper with atomic number = 29.
24.  Balance the following Redox reaction by ion — electron method in basic medium : 3)

M nO;(aq) + B T(;q) - M ?102.{5) + B rog(aq)

25. At 473 K, equilibrium constant Kc for decomposition of PClg is 8.3 X 1073 . If decomposition
*  reaction is PCIS{Q) =2 PCi3(g) + Clz,[g) L,AH® = 124 Kj/mol (3)
(a) Write an expression for Kc for the reaction.
(b) What is the relationship between Kc and Kp ?
(c) What is the value of Kc for the reverse reaction at same temperature?
(d) What would be the effect on Kc if (i) more PCLg is added (ii) temperature is increased?
- OR
A mixture of 1.57 moles of N,, 1.92 moles H; and 8.13 Moles of NH; is introduced intoa 20 L
reaction vessel at 500 K. At this temperature Kc for the reaction, Ny(g) + 3Hz(g) 2 2NHj(g) is

1.7 X 102 . Is this reaction at equilibrium ? If not what is the direction of the net reaction ?

26. (a) Although geometries of NH; and H,0 molecules are distorted tetrahederal, bond angle in water is
less than that in NH;. Discuss.

3)
(b) Why BeH, molecule has zero dipole moment although the Be — H bonds are polar?
27. (a) Define Entropy. 3)
(b) For the reactionat 298 K, 2A+ B - C, AH = 400 K mol™ and AS =0.2KJ K *mol™.
At what temperature will the reaction become spontaneous considering AH and AS to be constant
over the temperature range.
28. (a) Arrange the following in increasing order of acidity : 3)

(CH5), CHCOOH CH; CH,COOH , (CH3); C.COOH
Define the electronic displacement which explains the correct order of acidity.
(b) Draw the resonance structure of CgHsOH along with the electron shift using curved arrow notations.

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. It is observed that all elements give characteristic line spectra (emission spectra) which could not be
explained on the basis of Rutherford’s nuclear model of atom. In order to understand line spectrum, it is
essential to understand the nature of light which in turn was explained first on the basis of
‘Electromagnetic wave theory’ and them by ‘Plank’s quantum theory’. Further, with the advent of
Electromagnetic wave theory it was found that Rutherford’s model suffered from a serious drawback.
Hence a new model called Bohr’s model of atom was put forward.

Based on above paragraph, answer the following questions :
(a) Write one basic difference between Electromagnetic wave theory and Plank’s quantum theory. (1)

(b) What do you mean by photoelectric effect? (1)
(c) What is the frequency of light emitted when the electron in a Hydrogen atom undergoes transition
from energy level n = 4 to anenergy level n=2 ? )
OR

The threshold frequency v, for ametalis 1 x 10**S~*. Calculate kinetic energy of an electron
emitted when a radiation of frequency, v = 1 x 10§~ hits the metal.
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30.  To answer certain questions like, why do elements combine? How do elements combine ? Why only few
combinations possible? etc., various theories have been proposed. The most important ones are Kossel-
Lewis approach VSEPR theory and Molecular orbital theory. The VSEPR theory and concept of

hybridization were used to explain the geometry of certain covalent molecules. The drawbacks of
VSEPR theory were overcame by molecular orbital theory.

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

(a) Arrange the following covalent molecules in increasing order of their bond angle : (1)
€O, , SiH, , BCly, NH,
(b) On the basis of VSEPR; theory predict the names of geometries of CIF; and SF, . (1)
(c) Write the bond order and magnetic property of 07 and 03, 2
OR

Draw the molecular orbital diagram of C;H, and C,H, .

Section E

(The following questions are long answer type of questions and carry 5 marks each.
All questions have an internal choice.)

31. (a) Would you expect second electron gain enthalpy of O as positive, more negative or less negative than
the first ? Justify your answer : (2+2+1=5)
(b) The increasing order of reactivity among group 1 element is Li < Na < K < Rb < Cs whereas that
among group 17 elements is F > Cl > Br > [. Explain.
(c) Assign the position of element having outer configuration ns?np*forn=>5.
OR
(a) Explain, why the electron gain enthalpy of noble gases are zero while those of halogens are the highest
in each period ? '
(b) Among the elements B, Al, C and 5i
(i) Which element has highest first ionisation enthalpy?
(ii) Which element has most metallic character?
(c) Write [IUPAC name and symbol of an element with atomic number 117.

32. (a) The value of Kc for the reaction 24 = B + C is 2 x 1073, At a given time the composition of
reaction mixture is {A} = {B} = {C} = 3 x 10™*M. In which direction the reaction will proceed.
' (2+2+1=5)
(b) Define pH. Calculate the pH of 0.001 M HCI solution assuming complete dissociation.
(c) What will be the effect of increasing pressure on the reaction 2H,(g) + COgy = CH30H 4
: OR
(a) What do you mean by conjugate acid-base pair? The ionization constant of HF at
298 K is 6.8 X 10~%. Calculate the ionization constant of the corresponding conjugate base
(b) Classify the following species into Lewis acids and Lewis bases: OH™, H,0 , AlCl; , N HY
(c) Define Buffer solution.

33. (a) How will you get Toluene from Friedel Craft’s alkylation ? Give a general 3 step mechanism of
Friedel-Craft alkylation. (2+2+1=5)
(b) How will you convert benzene into
(i) p — nitro bromobenzene
(ii) Hexachlorobenzene . ‘ _
(¢) Sodium salt of which acid will be needed for the preparation of propane? Write chemical equation for

the reaction.
OR

(a) Write the IUPAC name of the product obtained by addition of HBr to Propene.
Give a general 3 step mechanism of this addition reaction.

(b) Write IUPAC names of the products obtained by ozonolysis of 2 - Ethyl but - 1- ene.
(¢) What are two necessary conditions for any system to be aromatic ?
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General Instructions : Read the following instructions very carefully and strictly follow them :

1y
2)
3)
4)

5)
6)

7)
8)

9)

1)

2)

3)

4

3) .

6)

7

8)

9)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — A,B,C, D and E.
In Section A - Questions no.1 to 16-are multiple choice (MCQ) type questions carrying 1 mark each.

In Section B - Questions no.17 to 21 are very short answer( VSA) type questions carrying 2 marks
each.

In Section C - Questions no.22 to 28 are short answer (SA) type questions carrying 3 marks each.

In Section D - Questions no.29 and 30 are case-based questions carrying 4 marks each. Each question
has subparts with internal choice in one subpart.

In. Section E - Questmns 10.31 to 33 are Long Answer (LA) type questions carrymg 5 marks each.

There is no overall choice. However, an internal choice has been provided in 1 question in Section, B,

1 question in Section C, 2 questions in Section D and 3. ques‘uons in Section E. A candidate has to
attempt only one of the alternatives in such questions.

Wherever necessary, neat and properly labelled diagrams s_hou_ld be drawn.

Section A
Identify the correct sequence of taxonomical categories : 1
(a) species —order — phylum — kingdom
(b) Genus —» species — order — kingdom
(c) species —Genus —  order — phylum
(d) Genus —» order — species — phylum
Difference between virus and viroid is , 1
(a) Absence of protein coat in viroid but present in virus.
(b) Presence of lower weight RNA in virus but absent in yiroid
(c) BothAand B '
(d) None of the above _ P et :
The family felidae includes = _ G o e O
(2) leopard (b) cat (c) tiger (d) all of these . e AL __
Coralloid root oceurs in : ki _ ' 1
(a) Selaginella (b) Cycas (c) Pinus (d) Moss 5 -
Casparian strips occur in . bt vit il
(a) Cortex (b) Pericycle (c) Epldermm (d) Endodermis '
In chondrichythes, claspers occur over - : oy 1
(a) pelvic fins of male (b) Pelwc fins of female '
(c) operculum in both sexes @ around jaws 5 s e
Infectious proteins are presentin : ALyl oA
() Prions (b) viroids (¢) satellite virus () ‘gemini virus <3 T o ;
The stage when chiasmata are observed is R o i o : 1
(a) Leptotene (b) Diplotene (c) Zygotene (d) Pachytene
Foolish seedling disease of rice led to the discovery of . Faiies L 1
(8) 24D (b) IAA (c) GA (d) ABA 4

10) Whatis the important state of forrmmon of glycoprotems and glycohpuds in eukaryotm cells? L

(a) Peroxisomes (b) Golgi bodies (c) Polysomes (d) Mitochondria -

11) What would be the cardiac output ofa person having 72 heart beats per mmutc and a str,oke volume

of 50 ml B 1
(2) 360-ml (b) 3600'ml (c) 7200 ml (d)--sooo ml
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12) Human adult vertebral formula is —

(@) CaTsLuSsCs  (b) C7TsLisS6Cr  (¢) CqT12L1281Ca  (b) CyT1LsSC -
In each of the following questions, a statement of Assertion (A) is given followed by corresponding
statement of Reason (R). Of the statements, mark the correct answer as
a) If both A and R are true and R is the correct explanation of A.
b) If both A and R are true, but R is not the correct explanation of A.
c) If A is true, but R is false.
d) If A is false and R is true.
13) Assertion (A) : In opposite phyllotaxy, the leaves are borne on the opposite sides of a single node.
Reason (R) : Opposite phyllotaxy is seen in China Rose and Oleander 1
14) Assertion (A) : Light is rarely a limiting factor for photosynthesis in nature, except for plants in
shade under the canopy in dense forests. 1
Reason (R) : Light saturation occurs at 10% of the total sunlight.
15) Assertion (A) : An apoenzyme requires a cofactor for its functioning. 1
Reason (R)  : The cofactor may be organic compounds or inorganic ions.
16) Assertion (A) : Indescending loop of Henle, urine is hypertonic while in ascending loop urine is
hypotonic.
Reason (R) : Descending loop is impermeable to Na* while ascending loop is impermeable to
water.
Section B
17) a) Why are gymnosperms called naked — seeded plants? 2

b) Name the gymnosperms that has Nitrogen fixing cyanobacteria in its specialized roots.
Name its specialized roots.

18) a) What is parthenocarpic fruit? - 2
b) How does the mesocarp of mango different ﬁ'om that of coconut, though they both are drupes?
19) a) Why are animals of Aschelminthes called round worms? 2

b) Why is the coelom in Ascaris described as pseudocoelom?
20) a) In a few fungi, during sexual reproduction, the two haploid cells do not immediately result in a diploid

(2n) cell formation. Name this intervening condition and phase of the fungus. 2
b) Name two symbiotic associations of fungi.
21) Plant growth regulators have innumerable practical applications. Name the PGR you shoulduseto: 2

a) Increase yield of sugarcane

b) Promote lateral shoot growth

¢) Bolting in beet and cabbage

d) Induce fruit ripening

(OR)

| Different substrates get oxidized during respiration. Respiratory quotient (RQ) indicates type of substrate is
..., carbohydrate, fat or protein gettmg oxidized. RQ=A/B
Slae Wha’t”ﬁ A'andB-staﬁdfor?

| 22) a) The spread of lmng ptendophytés is lumted ahd res!ncted t-:s narrol ,

o
b) Both: lwerv}worts and mosses are bl'yophytes, Vet; there' are dlff'erences betwaen:them.: Brrﬁg ot two
differences between the two. _
1) What are hydrbcollosds‘? Name the hydrocolloid: produced by (1 -_:
5L ] .';.j!e"23) ‘a) Wnti’%the functa f'nictat and' . fro bl
' b)Drawa neat labeled dlagram ofa male reproductwe system ] f‘rbg ]

- '24) a) What is electr'_" r Vhere ate I
| b) Whati 15 coﬂIpIex T'and complex ik respectwely in the BTS df m1toc ondna‘?
©) What is complex IV in ETS of m1toch0ndna? Mention its. components :

T - PTO




25) a) Name the three layers of tissues which the adrenal cortex can be divided into from outer to inner side.

3

What common name is given to the hormone secreted by adrenal cortex?

b) Name the disease/disorder caused by :
(i) Excessive secretion of thyroid hormone in adults.

(it) Insufficient amount of insulin secreted by pancreas.

(iii) Damage of adrenal cortex.

26) Pelvic girdle consists of two coxal bones. A coxal bone is made up of three bones..

a) Name the three bones that forms the coxal bone.
b) What is pubic symphysis?

¢) Name the points of articulation in pelvic and pectoral girdle.

27) Answer the following with reference to the anatomy of dicot root.

a) Where is pericycle located?
b) How are xylem vessels arranged?
¢) Which type of cell constitute the cortex?
(OR)

3.

leferent types of phyllotaxy are shown in the given figure. Name the phyllotaxy shown in ﬁgure ‘A’ and figure
‘B’ and given one example of each. Define phyllotaxy.

28)

29)

a) What is chiasmata? What is its significance?

b) Define crossing over. Name the enzyme involved in crossing over.

Section D

a) What does the d1agram represent?

b) The diffusion membrane is made up of three layers Name it.

¢) What factors affect the rate of diffusion?

(OR)
Identify A to C ;
= T i
2 Basement membrane | RBC Alveolar wall
b . Oxygen - Carbondioxide :'_Al?(eoiarioxygen
C Pleura . RBC |Pulmonary vein
D Pleura WBC | Pericardium_




30) Study the following graph showing the effect of substrate concentration on the rate of enzyme activity

31) Explain the transmission of nerve impulse across:a chemical synapse with the help of a labelled diagram.

32)

33)

o T

and answer the questions as follows :

a)- Define what is represented by ‘A’ ?
b) What does ‘C’ represent in the graph?

¢) Why is there no further increase in the velocity of enzyme action with addition of substrate?

(OR)

How can the catalytic efficiency of two enzymes compared? Identify your answer.

Section E

(OR)

The functioning of the kidney is efficiently monitored and regulated by hormonal feed back mechanism
involving hypothalamus, JGA and to a certain extent by heart. Explain the role of each in the regulation of

kidneys.
a) What are C4 plants? Give two examples.
b) Give the schematic representation of C4 pathway.
¢) Compare C; and C, pathways (any two points).
(OR)
What is EMP pathway? Give the schematic representation of Glycolysis.
a) Describe the catalytic cycle of an enzyme action.

b) Competitive inhibitor resemble substrate. Justify your answer with an-example.

Write one use of an competitive inhibition.
(OR)
A cell organelle is also considered as the powerhouse of the cell.
a) Identify the cell organelle.
b) Describe the structure of this cell organelle with the help of a labelled diagram.
¢) Whatis the difference between photophosphorlyation and oxidative phosphorylation.

sokkdkpdkck -
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1. This question paper has five sections A, B, C, D and E and 33 questions.
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3 Section B has 5 questions of 2 marks each.
4. Section C has 7 questions of 3 marks each.
5. Section D has 2 questions of 4 marks each.
6.  Section E has 3 questions of 5 marks each.
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SECTION - A

01. The technology used to clean environment by removing toxic substance from soil or water is called —

(A) Bioaccumulation (B) Bioremediation

(C) Biomagnification (D) Biodeterioration 1)
02. Fructose is a/an —

(A) Aldopentose (B) Ketopentose (C) Aldohexose (D) Ketohexose (1)
03.  The linking together of two compounds is catalyzed by the enzyme.

(A) Lipases (B) Lyases (C) Ligases (D) Desmolases 1)
04. Incomplete dominance is shown in ‘

(A) Mirabilis jalapa (B) Oryza sativa  (C) Pisum sativum (D) Solanum nigrum (1,
05. The codons used to signal the termination of protein synthesis

(A) UGA, UAA, UAG (B) UUU, UAC, UAG

(C) UUU, UAG, UAG (D) UUU, UCC, UAA (1)

06. 70 S ribosome in eucaryote is present in —
(A) Nucleus (B) Lysosome (C) Mitochondria (D) Golgi apparatus (1))

07. The blood cell given is

T

.....

e

(A) Neutrophil (B) Eosinophil (C) Basophil (D) Monocytes 1)
08. The microbial cell that is used to produce Hepatitis B Vaccine

(A) E. Coli (B) Streptococcus

(C) Lactobacillus (D) Saccharomyces cerevisiae . 1)

09. D amino acids are present in

(A) Fungal cell wall (B) Bacterial cell wall

(C) Animal cell wall (D) Virus cell wall (1)
10. Synaptonemal complex is formed in cell division during.

(A) Prophase I of Meiosis (B) Anaphase I of Meiosis

(C) Interphase of Mitosis (D) Metaphase of Meiosis 1)

11.  Photodimers induced by UV light can be reversed by
(A) DNA Endonuclease (B) DNA Exonuclease

(C) DNA Polymerase (D) DNA Photolyase 1)
12. Leucotrienes are signaling molecule that are included in

(A) Eicosanoids -+ (B) Protein receptors

(C) MAP (D) None of these (1)
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