
SAINIK SCHOOL BHUBANESHWAR

CLASS XI - Mathematics

VACATION TASK

[ Autumn Break : 6th October – 9thNovember 2019]

1. The equation 3 sin x + cos x = 4 has :

(a) only one solution (b) two solutions (c) infinite many solutions (d) no solution
2. The value of cos520  cos680  cos1720 is :

(a) 1 (b) 0 (c) –1 (d) 3

3. The value of cos15 . cos 7 . sin 7 is

(a) 1/2 (b) 1/4 (c) 1/8 (d) 1/16

4. Additive inverse of complex number 4 – 7i is:

(a) 4 + 7i (b) –4 + 7i (c) –4 – 7i (d) None of these
5. The value of i13  i14  i15  i16 is :

(a) i (b) –i (c) zero (d) –1

6. 7! ÷ 5! is :

(a) 7! (b) 2! (c) 42 (d) 24

7.If n = 8 and r = 3 then the value of nP is :

(a) 140 (b) 336 (c) 40 (d) 85

8. The number of ways in which 6 men and 5 women can sit at a round table if no two
women are to sit together is given by :
(a) 30 (b) 5! × 4! (c) 7! × 5! (d) 6! × 5!

` 9. The sum of three consecutive terms in AP is 27 and the sum of their squares is 293, then the three terms are

(a) 6,11,16 (b) 4,9,14 (c )2,7,12 (d)8,13,18

10. The common difference of an AP whose first term is 100 and the sum of whose first six terms is five times the
sum of next six terms is
(a) 10 (b) -10 (c ) 12 (d) 10

11. Evaluate :
10C2 

10C3  .......... +
10C10

12. The function 't' which maps temperature in Celsius into temperature in Fahrenheit ( Physics formula )
find (i) t(0) (ii) t(28) (iii) t(-10) (iv) the value of c when t(c)=212 .

13. Find the Value of sin 7650

14. Find the angle between the minute hand and the hour hand of a clock when the time is
(a)   5:20am          (b) 11:25 am           (c) 1: 10 pm (d) 6: 05 pm.

15. Prove that : tan 700  tan 200  2 tan 500

16. Let P(n) be the statement “3n  ”
(a) Is P(1) true? (b) What is P(n + 1)?

(c) If P(n) is true, prove that P(n + 1) is true.

17. By using the Principle of mathematical induction 32n -1 is divisible by 8 for all natural n .

18. For what values of the equation + (2 + 1) + 4 = 0 will have exactly one zero.



19. Find the value of : sin 12 , cos 15 , tan 18 , sin 22 12 , tan 54 , cot 72 , 67.5
20. Find the value of (1 + tan 1 )(1 + tan 2 )……..(1+ tan 44 )
21. A building with ten storeys, each storey of height 3 metres, stands on one side of a wide street. From a point
on the other side of the street directly opposite to the building, it is observed that the three uppermost storeys
together subtend an angle equal to that subtended by the two lowest storeys. Find the width of the street.

22. Consider all the 8-letter words that can be formed by arranging the letters in BACHELOR in all possible
ways. Any two such words are called equivalent if those two words maintain the same relative order of
the letters A, E and O. For example, BACOHELR and CABLROEH are equivalent. How many words are there
which are equivalent to BACHELOR?

23. For a party 8 guests are invited by a husband and his wife. They sit around a circular table for dinner. How many ways
the husband and his wife can sit together ?

24. The equation (x – b) (x – c) + (x – a) (x – b) + (x – a) (x – c) = 0 has all its roots
(a) positive (b) real (c) imaginary (d) negative

25. The sum of coefficients of the expansion + 2 is 6561. Find the coefficient of term independent of x .

26. How many rectangles are there in a 8 x 8 chess board ?

27. Find the greatest term in the expansion of (1 + 3 ) where x = 1/3 .

28.If A.M. of two numbers is twice of their G.M. then the ratio of greatest number to smallest number is ?

29. The value of (ABC)(AB’C’)’ C’ is?

30. Find the range of the function ( 7 − , − 3 ) where P indicates permutation.
or

Find the number of values of x in the interval [0, 3π] satisfying the equation 2 sin + 5sinx −3 = 0 .

****************
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1. A new system of units is proposed in which unit of mass is α kg, unit of length β m and unit
of time γ s. How much will 5 J measure in this new system?

2. The volume of a liquid flowing out per second of a pipe of length l and radius r is written by
a student as

where P is the pressure difference between the two ends of the pipe and η is coefficent of
viscosity of the liquid having dimensional formula ML–1 T–1. Check whether the equation is
dimensionally correct.

3. Ifvelocity of light c, Planck’s constant h and gravitational constant G are taken as
fundamental quantities then express mass, length and time in terms of dimensions of these
quantities.

4. An airplane accelerates down a runway at 3.20 m/s2 for 32.8 s until is finally lifts off the
ground. Determine the distance travelled before take-off.

5. A car starts from rest and accelerates uniformly over a time of 5.21 seconds for a distance of
110 m. Determine the acceleration of the car.

6. A bullet leaves a rifle with a muzzle velocity of 521 m/s. While accelerating through the
barrel of the rifle, the bullet moves a distance of 0.840 m. Determine the acceleration of the
bullet (assume a uniform acceleration).

7. A boy travelling in an open car moving on a levelled road with constant speed tosses a ball
vertically up in the air and catches it back. Sketch the motion of the ball as observed by a
boy standing on the footpath. Give explanation to support your diagram.

8. A boy throws a ball in air at 60° to the horizontal along a road with a speed of 10 m/s (36
km/h). Another boy sitting in a passing by car observes the ball. Sketch the motion of the
ball as observed by the boy in the car, if car has a speed of (18km/h). Give explanation to
support your diagram.

9. A fighter plane is flying horizontally at an altitude of 1.5 km with speed 720 km/h. At what
angle of sight (w.r.t. horizontal) when the target is seen, should the pilot drop the bomb in
order to attack the target?

10. A hill is 500 m high. Supplies are to be sent across the hill using a canon that can hurl
packets at a speed of 125 m/s over the hill. The canon is located at a distance of 800m from
the foot of hill and can be moved on the ground at a speed of 2 m/s; so that its distance
from the hill can be adjusted. What is the shortest time in which a packet can reach on the
ground across the hill ? Take g =10 m/s2.

11. A girl riding a bicycle with a speed of 5 m/s towards north direction, observes rain falling
vertically down. If she increases her speed to 10 m/s, rain appears to meet her at 45° to the
vertical. What is the speed of the rain? In what direction does rain fall as observed by a
ground based observer?



12. Block A of weight 100 N rests on a frictionless inclined plane of slope angle 30° . A flexible
cord attached to A passes over a frictionless pulley and is connected to block B of weight W.
Find the weight W for which the system is in equilibrium.

13. A block of mass M is held against a rough vertical wall by pressing it with a finger. If the
coefficient of friction between the block and the wall is μ and the acceleration due to gravity
is g, calculate the minimum force required to be applied by the finger to hold the block
against the wall ?

14. A 100 kg gun fires a ball of 1kg horizontally from a cliff of height 500m. It falls on the ground
at a distance of 400m from the bottom of the cliff. Find the recoil velocity of the gun.
(acceleration due to gravity = 10 m s–2)

15. A new conveyor system at the local packaging plan will utilize a motor-powered mechanical
arm to exert an average force of 890 N to push large crates a distance of 12 meters in 22
seconds. Determine the power output required of such a motor.

16. Duringthe Powerhouse lab, Ram runs up the stairs, elevating his 102 kg body a vertical
distance of 2.29 meters in a time of 1.32 seconds at a constant speed.

a. Determine the work done by Ram in climbing the stair case.
b. Determine the power generated by Ram.

17. Sheila has just arrived at the airport and is dragging her suitcase to the luggage check-in
desk. She pulls on the strap with a force of 190 N at an angle of 35° to the horizontal to
displace it 45 m to the desk. Determine the work done by Sheila on the suitcase.

18. Three cords are knotted at point P, with two of these cords fastened to the ceiling making
angles α1, α2 and a block of mass m hangs from the third one as shown below. a) Find the



magnitude of the tension in each cord in terms of α1, α2 and m so that the system is at
rest.
b) Find numerical values to the three tensions found above for α1 = 45° , α2 = 30° and m = 1
Kg.

19. In the system below, blocks of masses m1 = 10 Kg and m2 = 30 Kg are linked by a massless
string through a frictionless pulley.

a) Find the magnitude of the acceleration of the two masses if the coefficient of kinetic
friction between the inclined plane and mass m1 is equal to 0.4.
b) Find the magnitude of the tension in the string.

20. The system below includes 3 blocks of masses m1 = 1 Kg, m2 = 2 Kg and m3 = 5 Kg
linked by massless and frictionless strings and pulleys.

a) Find the magnitude of the acceleration of the 3 blocks.
b) Find the magnitude of the tension of the string between m1 and m2.
c) Find the magnitude of the tension of the string between m2 and m3.
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CHAPTER 1
GETTING STARTED WITH PYTHON

1 What is the difference between interactive node and script mode in Python?
2 What will be the output of following code:

#this is a sample program
#to output simple statements
#print (“such as “)
Print(“take every change.”)
Print(“drop every fear.”)

3 What is cross-platform software?
4 What are some limitations of Python programming language?
5 In how many different ways, can you work in Python?

CHAPTER 2
PYTHON PROGRAMMING FUNDAMENTALS

1 Out of the followings, Find those identifiers, which cannot be used for naming
Variables, Functions in a Python programming language:

Roll#No, continue, True, 41stno, _v1, No_2, false, Var1
2 Write the following operators according to the precedence rule :

or, and, not, <>, *, **, ()
3 Which of the following is not a legal string operation and Why:
>>>"SAINIK SCHOOL"+"BBSR" % 2 , >>>'SAINIK SCHOOL'+'BHUBANESWAR'
>>>"S"+"S"+"BBSR", >>>'SSBBSR' * 5
4 Write the following mathematics expression in python code:

(i) |a − b| + (a+b)3(b−c)
(ii) √cos x+(a + b)3 − a2

5 Write a python program which will accept an integer N and check whether it is a
3
digit number or not.
6 What will the result given by the following?

i.type(6+3), ii. type(6/3)

7. What will be the output produced by following code?

a = 5-4-3



b=3**2**3
print(a)
print(b)

8. What is the difference between mutable and immutable? Explain with
example.
9.  What will be the output produced by following code?

x=20
x=x+5
x=x-10
print(x)
x,y=x-1,50
print (x,y)

10. Write a program in python to take marks of 5 different subjects as inputs then
calculate the average .if the average is >33 print pass else print fail

CHAPTER 3
CONDITIONAL AND LOOPING CONSTRUCTS

1. Correct the errors in the following code. Underline each correction.
w = “Raining”
if w = “sunny” :
print(“Wear Sun Block’)
elif : w= “snow”
print(“Going Skiing”)
else:
print(Wheather)

2. What will be the output of the following python code:If the string entered in
name
variable as: “PYTHON”

LS = [1, 9, 6,7, 80, 90]
ln=len(LS)
for k in range(0,ln):
print(LS[k], end=" , ")
print("\n Conversion Print: ")
for k in range(-1,-(ln+1),-1):
print(LS[k], end=" , ")



3. Write the output of the following code:

v=5
if(v+5==11):
print((v+5==11)+1)
else:
print((v+5==11)+2)
print(v+5<=10)

4. Draw a flow chart to find whether a number is even or odd.
5. Write a program to find the roots of a quadratic equation ax2+bx+c.
Hints: The roots are (–b+√(b2-4ac))/2a and (–b-√(b2-4ac))/2a

CHAPTER 4
STRING MANIPULATION

1. Find the output
x = “hello world”
print(x[:2], x[-2:])
print(x[2:-3], x[-4:-2])

2. Find the output for the following::
str=”SAINIK SCHOOL BHUBANESWAR”
print(“Line1”,str[19],end=’#’) print(“\t”,str[4:7])
print(str*3, str[27:]), sep=”***”)

3. Given a String s=”Sainik School ”. If n=int(len(s)/2), then what will be the output
of the following statements:

>>>print(s[0:n]), >>>print(s[0:3]), >>>s[:n], >>>s[n:]

4. Find the output of the following:

i)a = True
b = False
c = False
if a or b and c:
print “ SAINIK SCHOOL IS BEST”
else:
print “SSB is best”
ii)string = ‘It goes as – ringaringa roses’
sub = ‘ringa’
print ( string.find( sub, 15, 25 ))

5. Write a python script that traverses through an input string and prints its
characters in different lines – two characters per line.



CHAPTER 5
LISTs in PYTHON

1. Start with the list[8,9,10]. Do the following using list functions
(a) Set the second entry (index 1) to 17
(b) Add 4, 5 and 6 to the end of the list.
(c) Remove the first entry from the list.
(d) Sort the list.
(e) Double the list.
(f) Insert 25 at index 3

2. If a is [1, 2, 3], what is the difference (if any) between a*3 and [a, a, a]?
3. If a is [1, 2, 3], is a *3 equivalent to a + a + a?
4. Does a slice operator always produce a new list?
5. What are nested Lists?

UDERSTANDING SORTING

1. What is the basic principal of sorting in Insertion sort?
2. Number of operations wise, compare bubble sort and insertion sort techniques.
3. Why insertion sort is considered a better algorithm than bubble sort?
4. In which situations, insertion sort also becomes inefficient?
5. When and why would you choose insertion sort over bubble sort?

CHAPTER 6
TUPLES

1 WAP that creates a tuple storing first 9 items of Fibonacci Series.
2 WAP that creates a third tuple after adding two tuples. Add second after first
tuple.
3 WAP to calculate the mean of the numbers of the tuple.
4 WAP to calculate the average of the numbers of the tuple.
5 Find out the output generated by following code fragments:

(a) plane = (“Passengers”, ”Luggage”)
plane [1] = “Snakes”
(b) (a, b, c) = (1,2,3) (c) (a, b, c, d) = (1,2,3)
(d) a, b, c, d = (1,2,3) (e) a, b, c, d, e = (p, q, r, s, t) = t1

DICTIONARIES

1. Create a dictionary whose keys are month manes and whose values are the
number of days
in the corresponding months.

(a) Ask the user to enter a month name and use the dictionary to tell how
many days are in the



month.
(b) Print out all of the keys in alphabetical order.
(c) Print out all of the months with 31 days.
(d) Print out the (key-value) pairs sorted by the number of days in each

month.
2. Can you store the details of 10 students in a dictionary at the same time?
Details include –rollno, name, marks, grade etc, give example to spot our answer.
3. Given the dictionary x = {‘S1’:’B1’,’S2’:’B2’,’S3’:’B3’}, create a dictionary with
the opposite

mapping , i.e., write a program to create the dictionary as :
Inverted_x = {‘S1’:’B1’,’S2’:’B2’,’S3:’B3’}

4. Given two dictionaries say d1 and d2. Write a program, that lists the
overlapping keys of the
two dictionaries , i.e. if a key of d1 is also a key of d2, the list it.
5. Write a program that checks if two same values in a dictionary have different
keys. That is,
for dictionary d1 = {‘a’:10,’b’:20,’c’:10}, the program should print “2 keys have
same values”
and for dictionary d2 = {‘a’:10,’b’:20,’c’:10}, the program should print “No keys
have same
values”.

CHAPTER 7
ERRORS AND EXCEPTION HANDLING IN PYTHON

1 What are main error types? Which types are most dangerous and why?
2 What is a difference between an error and exception?
3 Name some common built-in exceptions in Python.
4 when does these exception occur?
(a) Type Error (b) Index Error (c) Name Error
5 What is debugging and code tracing?

------
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Answer the following questions.

1. An element ‘X’ belongs to the third period and group 15 of the periodic

table.

Find out (a) the number of valence electrons in its atom.

(b) is it a metal or non-metal?

(c) name of the element and its electronic configuration.

2. An element ‘X’ belongs to the fourth period and group 1 of the periodic

table.

Find out (a) the number of valence electrons in its atom.

(b) is it a metal or non-metal?

(c) name of the element and its electronic configuration.

3. Write the state of hybridization of

(a) boron in BeCl2 (b) nitrogen in NH3

(c) oxygen in H2O (d) sulphur in SF6 (e)

carbon in CO3
―2

4. (a) The firs t ionization enthalpy values (in KJ/mol) of group 13 elements are

B           Al             Ga                In              Tl



801        577          579              558            589

How would you explain this deviation from the general trend?

(b) How would you explain the fact that the first ionization enthalpy of

sodium is lower than that of magnesium but its second ionization enthalpy

is higher than that of magnesium?

5. Using the equation of state PV=nRT, show that at a given temperature

density of a gas is proportional to gas pressure P.

6. Explain the physical significance of vander Waals parameters.

7. In terms of Charles’ law explain why ―273®C is the lowest possible

temperature.

8. Calculate the total pressure in a mixture of 8 gm of dioxygen and 4 gm of

dihydrogen confined in a vessel of 1dm3 at 27®C.

9.

81.9®C respectively. Which of these has stronger intermolecular force and

why?

10. A mixture of dihydrogen and dioxygen at one bar pressure contains 20% by

weight of dihydrogen. Calculate the partial pressure of dihydrogen.

11. 2.9 gm of a gas at 95®C occupied the same volume as 0.184 gm of

dihydrogen at 17®C, at the same pressure. What is the molar mass of the

gas?

12. What is the effect of temperature on: a) density  b) surface tension  c)

viscosity  d) vapour pressure of a liquid.



13. What is the effect of pressure on: a) volume  b) boiling point  c) viscosity of

a liquid.

14. Explain the following:

a) The boiling point of a liquid rises on increasing pressure.

b) Drops of liquids assume spherical shape.

c) The boiling point of water (373 K) is abnormally high when compared to

that of hydrogen sulphide (211.2 K).

d) The level of mercury in a capillary tube is lower than the level outside

when a capillary tube is inserted into the mercury.

e) Liquids like ether and acetone are kept in cool places.

f) Tea or coffee is sipped from a saucer when it is quite hot.

15. Draw the structure of C2 H 4,XeF4 , ClF3 by using VBT and mention their

hybridization.



CELL DIVISION

1. Name a specific scientific term for each of the following:

(a) The period between two successive mitotic divisions.

(b) Process of cell division by which chromosome number is halved

(c) Point at which two sister chromatids are held together.

(d) Nuclear division in mitosis

(e) Phase in the cell cycle when proteins and RNA are synthesized

2. In which phase of meiosis are the following formed?

(a) Synaptonemal complex

(b) Recombination nodules

(c) Appearance/activation of enzyme recombinase

(d) Termination of chiasmata

(e) Interkinesis

(f) Formation of dyad of cells

AUTUMN VACATION TASK FOR 2019
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3. An organism has two pair of chromosomes (i.e., chromosome number = 4).

Diagrammatically represent the chromosomal arrangement during different

phases of meiosis-II.

4. Write brief note on the following

(a) Synaptonemal complex

(b) Metaphase plate

5. Write briefly the significance of mitosis and meiosis in multicellular

organism

CELL: THE UNIT OF LIFE

1. What structural and functional attributes must a cell have to be called a

living cell?

2. Briefly give the contributions of the following scientists in formulating the

cell theory

(a) Robert Virchow (b) Schielden and Schwann

3. Is extra genomic DNA present in prokaryotes and eukaryotes? If yes,

indicate their location in both the types of organisms.

4. Eukaryotic cells have organelles which may

(a) not be bound by a membrane

(b) bound by a single membrane

(c) bound by a double membrane



Group the various sub-cellular organelles into these three categories.

5. Write the functions of the following

(a) Centromere (b) Cell wall

(c) Smooth ER (d) Golgi Apparatus (e)Centrioles

MINERAL NUTRITION

1. Carefully observe the following figure

(a) Name the technique shown in the figure and the scientist who

demonstrated this technique for the first time.

(b) Name atleast three plants for which this technique can be employed

for their commercial production.

(c) What is the significance of aerating tube and feeding funnel in this

setup?

2. Name the most crucial enzyme found in root nodules for N2 fixation? Does

it require a special pink coloured pigment for its functioning? Elaborate.

3. Write two names for each of the following:



(a) A free living nitrogen-fixing cyanobacteria

(b) Free-living aerobic nitrogen fixing bacteria

(c) Symbiotic nitrogen-fixing bacteria

4. What is denitrification? Name two organisms that carry out denitrification.

TRANSPORT IN PLANTS

1. Differentiate between Apoplast and Symplast pathways of water

movement. Which of these would need active transport?

2. How does water moves within the root?

3. Give the location of casparian strip and explain its role in the

watermovement.

4. Differentiate between guttation and transpiration.

5. Transpiration is a necessary evil in plants. Explain.

6. Describe briefly the three physical properties of water which helps in ascent

of water in xylem.

7. A gardener forgot to water a potted plant for a day during summer, what

will happen to the plant? Do you think it is reversible? If yes, how?

8. Identify a type of molecular movement which is highly selective and

requires special membrane proteins, but does not require energy.

9. Define Uniport, Symport and Antiport. Do they require energy?

10. How is facilitated diffusion different from diffusion?



1. Grandmother has been portrayed as a strong lady and an
affectionate grandmother. Write a brief character sketch of the
grandmother in the light of above statement?

2. “We’re note afraid to die .....” is a story of team work, optimism and
courage. Support this statement with suitable examples from the story?

3. Who discovered Tut’s mummy”? What were the funerary treasures
and everyday things buried along with it?

4. Why does Nani Palkhivala call the earth “The Ailing Planet”? How can
it survive?

5. Make a character sketch of Mr. Crocker Harris.

6. Do you agree with Aram’s remark that Mourad was considered the
natural descendant of Uncle Khosrove? Explain.

7. Do you think astrologers manipulate things in arranging marriages in
modern times? Discuss.

8. The school system often curbs individual talents. Discuss this
statement with reference to the lesson ‘Albert Einstein at School’.?

9. You are Lata Subramaniam ,18 Ramoji Street ,Hyderabad. You are
highly influenced by the Swachh  Bharat drive initiated by the present
government and believe that the target is an impossible task without
the active involvement of the all. Write a letter to the editor of a

AUTUMN VACATION TASK FOR 2019
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leading daily appealing to the common mass for creating  a neater and
cleaner environment.

10. You are Farhan/Preeti. You feel deeply inspired by an aged couple
near your home who actively participate in a number of programmes of
the society and are much healthier than a number of the present
generation youth. Write an article creating awareness among the
present day youth about a disciplined life style. 150-200 words

11 More and more number of children are spending most of their time
on computers either surfing the net or chatting on a social networking
site. Write a debate mentioning your views on the topic ‘Internet brings
more harm than good’.   150 -200 words

12. You are Usha/Umesh, President of a voluntary organization. You
have visited a slum area in your city which has been destroyed in a
massive fire. Write a report on the tragic situation of these homeless
people to be published in a leading newspaper within 125 words.

13. You are Anima/Animesh. You have attended a workshop on
Creative Writing for students. Many well known writers who attended
the workshop interacted with the students and encouraged them.
Write a report on this in about 125 words.

14. You are Anoop/Anupa, Librarian of National Public School, New
Delhi. Write a letter to the Sales Manager of W.D. publishers, New
Delhi placing an order. (minimum four titles) for books for the school
library. Invent all details.

15. Incidents of Crime against women especially in big cities are
increasing. Write an article within 150-200 words to be published in a



leading newspaper to sensitize the public on this matter. You are
Amit/Amita.

16. You are Manoj/Monali. Write an article within 150-200 words for
the school magazine on the topic ‘Need for Homes for the Aged in
India’.

17. Draft an notice on behalf of your institute which is shortly starting
computer course of three months. Give necessary details about the
features of the course and other details.

18. A new advertising firm needs an office in Central Market,
Hyderabad. You are the owner of an office space in the same market
complex. Write a letter offering your office on rent giving details about
the area, description of the office, rent and other terms and condition.
You are Ram Saxena, 10, M.G. Road, Hyderabad.

19. In almost all international competitions in sports, India has fared
badly. What do you think is the reason behind it? And how do you think
the standard of sports in Indian can be improved? Write an article for a
newspaper on the ‘Declining Standard of Sports in India’ in 150-200
words

20. Apurva read about the twin tower collapse due to terrorist activities
in the United States of America. She decided to write an article for a
local daily on the disaster caused by terrorism and the need to maintain
peace. Write the article in 150-200 words.

***
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