QUESTION BANK : CLASS XI

Question Bank

TOPIC: RELATIONS & FUNCTIONS

LEVEL-1

1.Which of the following relations are functions?,

 (i) {(2,1), (5,1), (8,1), (11,1), (14,1), (17,1)}

(ii){(2,1), (4,2), (6,3), (8,4), (10,5), (12,6), (14,7)}

(iii){(1,3), (1,5), (2,5)}

2.,Determine  domain and  range  of  following function.

(i) {(2,1), (5,1), (8,1), (11,1), (14,1), (17,1)}

(ii){(2,1), (4,2), (6,3), (8,4), (10,5), (12,6), (14,7)}

3.A function f is defined by f (x) = 2x–5. Write down the values of

(i) f (0), (ii) f(7), (iii) f (–3).

4.Write the domain  of the function  f ={(1,1) ,(2,4) ,(3,9) } .

5. Write the range  of the function  f ={(1,-3) ,(2,-1) ,(3,1) }.

6.Let N be the set of natural numbers and the relation R be defined on

N such that R = {(x, y) : y = 2x, x, y ∈ N}.

What is the domain, codomain and range of R? Is this relation a function

7.Examine each of the following relations given below and state in each

case, giving reasons whether it is a function or not?

(i) R = {(2,1),(3,1), (4,2)}, (ii) R = {(2,2),(2,4),(3,3), (4,4)}

(iii) R = {(1,2),(2,3),(3,4), (4,5), (5,6), (6,7)}

LEVEL-2

1.Find the domain and range of the following functions:

    (i) f(x) = - [image: image2.png]


     (ii) f(x) =[image: image4.png]


      (iii) f(x ) = [image: image6.png]lx + 1]




     (iv) f(x)  = [image: image8.png]


     (v) f(x) = 2x+3      (vi) f(x) = [image: image10.png]



2.if f(x) =[image: image12.png]


 ,show that f[ f{ f(x)}] = x

3.f(x) =[image: image14.png]Vx



  , show that   [image: image16.png]f(x+h=1(x))
T



= [image: image18.png]


  .

4.if f(x) = x2  ,find  [image: image20.png]



5.Let  f = {(1,1), (2,3), (0,–1), (–1, –3)} be a function from Z to Z defined by

f(x) = ax + b, for some integers a, b. Determine a, b.

6. . Let A ={1,2,3,4}, B = {1,5,9,11,15,16} and f = {(1,5), (2,9), (3,1), (4,5), (2,11)}

Are the following true?

(i) f is a relation from A to B (ii) f is a function from A to B.Justify your answer in each case.

TOPIC: TRIGONOMETRY
LEVEL –I

1. Find the radian measures corresponding to the following degree measures:

(i) 25° (ii) – 47°30′ (iii) 240° (iv) 520°
2.Find the values of other five trigonometric functions

a. cos x = –1/2, x lies in third quadrant.

b.tan x = –5/12, x lies in second quadrant.

3. Prove that:   cos 4x = 1 – 8sin2 x cos2 x

4. Prove that :  cos2 2x – cos2 6x = sin 4x sin 8x

5. Prove that:  cot 4x (sin 5x + sin 3x) = cot x (sin 5x – sin 3x)

 6. Find the principal and general solutions of the following equations:

a. tan x =[image: image22.png]


     b. sec x = 2

7. Find the general solution :

cos 4 x = cos 2 x

8. Prove that : (sin 3x + sin x) sin x + (cos 3x – cos x) cos x = 0

9. Prove that: sin x + sin 3x + sin 5x + sin 7x = 4 cos x cos 2x sin 4x

10.  Show that

tan 3 x tan 2 x tan x = tan 3x – tan 2 x – tan x

LEVEL II

1. Find the degree measure of the angle subtended at the centre of a circle of

radius 100 cm by an arc of length 22 cm .

2. In a circle of diameter 40 cm, the length of a chord is 20 cm. Find the length ofminor arc of the chord.

3. If in two circles, arcs of the same length subtend angles 60° and 75° at the

centre, find the ratio of their radii.

4.Find the values of the trigonometric functions

a. sin 765°           b. cosec (– 1410°)

5. Find the value of:(i) sin 75° (ii) tan 15°

6.Prove that:  sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x 
7.Prove that                                                                                                                

[image: image24.png]cosSx—cos3x

IS —sindx



 =- tanx

8.Prove that: cot x cot 2x – cot 2x cot 3x – cot 3x cot x = 1

9. Find the general solution :   sin x + sin 3x + sin 5x = 0

10. Find the value of tan π/8

LEVEL-III

1. Prove that: cos 6x = 32 cos6 x – 48cos4 x + 18 cos2 x – 1

2. Solve 2 cos2 x + 3 sin x = 0

3. Convert 40° 20′ into radian measure.
4. Find the value of sin 31[image: image26.png]


/3.

5. Prove that [image: image28.png]4tanx (1-tan®x)

L etanZx+tan®x



 =tan4x

6. Find the general solution sin x + sin 3x + sin 5x = 0

7. Find sin x/2 ,cos x/2 and tan x/2, given

i. tan x=-4/3 ,x lies in II quardent

8. [image: image30.png]prove that: (sin7x +sin5x) +sin9x +sin3x

(Cos7x+cos5x) + (cosox +cos3x)



 =tan 6x

9. [image: image32.png]prove that 2cos - ms =+ ms Z4 ms =



 =0
10. prove that [image: image34.png]cosx + msz(x + )+ cos?(x— g




 =3/2.
TOPIC: MATHEMATICAL INDUCTION
PRINCIPLE OF  MATHEMATICAL  INDUCTION

Level-1
1. If P(n) is the statement : “[image: image36.png]23m —1



 is an integral multiple of 7” .

2. Prove by PMI that “ n (n +1) (n + 5) is always a multiple of 3 for every natural number n”.
3. By the principle of mathematical induction , prove that

12 + 22 + 32 + 42 + ------------------------+n2  =[image: image38.png]cnn+ D2n+ 1)




For each given [image: image40.png]n€N




4. For every positive integer n, prove that [image: image42.png]


 is divisible by 4.

5. Prove that [image: image44.png]2.7" +3.5" — 5 is divisible by 24, for allneN.




LEVEL-2

1. Prove the following by using principle of mathematical induction for all [image: image46.png]neN




2. [image: image48.png]LI . = n
st s Tt Grn e — 3eny)




3. Prove the following by using principle of mathematical induction for all [image: image50.png]neN




4. [image: image52.png]x2" — y2" is divisible by x +y




5. Prove the following by using principle of mathematical induction for all [image: image54.png]neN




6. [image: image56.png]3*n%2 — 8n — 9is divisible by 8.




7. Prove the following by using principle of mathematical induction for all [image: image58.png]neN




1. [image: image60.png]10271 +1



is divisible by 11.
8. Prove that :  1 + 2 + 3 + … + n  [image: image62.png]<§(2n+1)Z



,    n[image: image64.png]EN




LEVEL:3

9. Prove the following by using the principle of mathematical induction for all n ∈ N:
[image: image1.png]



10. Prove the following by using the principle of mathematical induction for all n ∈ N:
[image: image66.png]


…………………………….[image: image68.png]



11. Prove the following by using the principle of mathematical induction for all n ∈ N:
[image: image69.png]1 2n
S ) B I Sy S e s sy s





12. Prove that :  12 + 22 + 32 + … + n2[image: image71.png]


,    n[image: image73.png]EN




13. Prove that:  [image: image75.png](1+x)"=(1+nx),



 for all natural number n , where  x [image: image77.png]


.
TOPIC: COMPLEX NUMBER AND QUADRATIC EQUATIONS

LEVEL:1

1. Find the real and imaginary parts of  [image: image79.png]


 .

2. Solve the quadratic equation

[image: image80.png]27x*—10x+1=10




3. Write   [image: image82.png]


 in the form of  [image: image84.png]a +ib



.
4. Express the given complex number in the form a + ib: (1 – i) – (–1 + i6).
5. . If 2x+ i (x - y) = 5, where x and y are real numbers, find the values of x and y.
LEVEL-2

1. Solve the quadratic equation 25x2 – 30x + 11 = 0.
2. Convert the following complex number in polar form:

a )  - 1 – i         b)    - [image: image86.png]


 + i

3. If 
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 then find the least integral value of m.

4. If [image: image89.png]prove that (x*+y2)? ";“"
T





5. If [image: image91.png](x + iy)® = u + iv, then show that f+ ; =4(x*—y?)




LEVEL:3

1. Express the complex number 
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2. Express 
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[image: image94.wmf]aib.
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3. Convert the complex number z = [image: image96.png]


 in polar form.
4. Solve the equation   :

a. X2[image: image98.png]—(3vV2 +2i)x + 6V2i





5. If [image: image100.png]a and f8



 are different complex numbers with [image: image102.png]Bl = 1, then find





6. Find the square root of [image: image104.png]—15 — 8i



 .
TOPIC: GRAPHICAL SOLUTION OF LINEAR INEQUALITIES

Level:1

1. Solve the given inequality for real x :  4x + 3 < 5x + 7.
2. Solve the inequalities  and show the graph of the solution in each case on the number line:

(a) 3x – 2 < 2x + 1,    3(1 – x) < 2 (x + 4),  2X – 5> 3Y + 1,

3. Solve the inequalities graphically in two-dimensional plane:

(a) X + y < 5,

(b) X – y ≤ 2

4. Solve the system of inequalities graphically:

5x + 4y ≤ 40,

X ≥ 2,

Y ≥ 3.
5. Find all pairs of consecutive even positive integers, both of which  are larger than 5 such that their sum is less than 23.

LEVEL:2

1. Solve    :    [image: image106.png]2x-

1 8>2+ 5
2 B



,   and show the solution set on the number line.

2. Solve:   
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3. Solve and represent the solution on the number line: -8 ≤ 5x – 3 < 7.
4.Solve:  3x – 6 ≥ 0 graphically in two-dimensional plane.
5.Solve the following system of inequality graphically:[image: image109.png]x+2y <8




[image: image110.png]2x+y <8




[image: image111.png]



LEVEL:3
1. Solve the following inequalities graphically in two dimensional plane:
(a) - 3x + 2y ≥ - 6

(b) 3y – 5x < 30

1. Solve the following system of inequalities graphically:

(a) X + y ≥ 4,   2x – y > 0

(b) X –2 y ≤ 3,  3x + 4y ≥ 12 ,  x ≥ 0,  y ≥ 1.

2. A manufacturer has 600 litres of a 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%?

3. A solution of 8% boric acid is to be diluted by adding a 2% boric acid solution to it. The resulting mixture is to be more than 4% but less than 6% boric acid. If we have 640 litres of the 8% solution, how many litres of the 2% solution will have to be added?

4. Solve the following system of inequalities graphically:

5. [image: image113.png]4x+3y<60,y=2x,x=3, x,y =0




TOPIC: PERMUTATION AND COMBINATION

Level 1

1. How many 5-digit telephone numbers can be constructed using the digits 0 to 9 if each number starts with 67 and no digit appears more than once?

2. Find the number of different signals that can be generated by arranging at least 2 flags in order (one below the other) on a vertical staff, if five different flags are available.

3. If [image: image115.png]


 find x.

4. Evaluate [image: image117.png](n=r):



 when n = 9, r = 5.

5. How many 4-digit numbers can be formed by using the digits 1 to 9 if repetition of digits is not allowed?

6. How many numbers lying between 100 and 1000 can be formed with the digits 0, 1, 2, 3, 4, 5, if the repetition of the digits is not allowed?

7. Find the value of n such that [image: image119.png]



8. Find r,[image: image121.png]


.

9. Find the number of different 8-letter arrangements that can be made from the letters of the word DAUGHTER so that (i) all vowels occur together (ii) all vowels do not occur together.

10. From a committee of 8 persons, in how many ways can we choose a chairman and a vice chairman assuming one person cannot hold more than one position?

Level 2.

1. Prove that: [image: image123.png]"C,.+ "C,_, ="*'C,



.

2. A committee of 3 persons is to be constituted from a group of 2 men and 3 women. In how many ways can this be done? How many of these committees would consist of 1 man and 2 women?

3. How many chords can be drawn through 21 points on a circle?

4. Determine the number of 5 card combinations out of a deck of 52 cards if there is exactly one ace in each combination.

5. In how many of the distinct permutations of the letters in MISSISSIPPI do the four I’s not come together?

6. Find the number of permutations of the letters of the word ALLAHABAD.

7. How many words, with or without meaning, each of 3 vowels and 2 consonants can be formed from the letters of the word INVOLUTE?

8. How many 6-digit numbers can be formed from the digits 0, 1, 3, 5, 7 and 9 which are divisible by 10 and no digit is repeated?

9. It is required to seat 5 men and 4 women in a row so that the women occupy the even places. How many such arrangements are possible?

10. In how many ways can the letters of the word ASSASSINATION be arranged so that all the S’s are together?

Level 3

1. From a class of 25 students, 10 are to be chosen for an excursion party. There are 3 students who decide that either all of them will join or none of them will join. In how many ways can the excursion party be chosen?

2. In an examination, a question paper consists of 12 questions divided into two parts i.e., Part I and Part II, containing 5 and 7 questions, respectively. A student is required to attempt 8 questions in all, selecting at least 3 from each part. In how many ways can a student select the questions ?

3. A committee of 7 has to be formed from 9 boys and 4 girls. In how many ways can this be done when the committee consists of: (i) exactly 3 girls ? (ii) at least 3 girls ? (iii) at most 3 girls ?

4. How many numbers greater than 1000000 can be formed by using the digits 1, 2, 0, 2, 4, 2, 4?

5. Find the number of words with or without meaning which can be made using all the letters of the word AGAIN. If these words are written as in a dictionary, what will be the 50th word?

6.  What is the number of ways of choosing 4 cards from a pack of 52 playing cards? In how many of these

(i) four cards are of the same suit, (ii) four cards belong to four different suits, (iii) are face cards, (iv) two are red cards and two are black cards, (v) cards are of the same colour?

7.  In how many ways can the letters of the word PERMUTATIONS be arranged if the

(i) Words start with P and end with S, (ii) vowels are all together, 

(iii) There are always 4 letters between P and S?

8.  How many words, with or without meaning can be made from the letters of the word MONDAY, assuming that no letter is repeated, if. (i) 4 letters are used at a time, (ii) all letters are used at a time, (iii) all letters are used but first letter is a vowel?

9. Find the number of arrangements of the letters of the word INDEPENDENCE. In how many of these arrangements,  (i) do the words start with P

(ii) do all the vowels always occur together

(iii) do the vowels never occur together

(iv) do the words begin with I and end in P? 

10.How many diagonals are there in a polygon with n sides?

TOPIC: BINOMIAL THEOREM

Level 1

1. Show that[image: image125.png]2" ="Ch+ "C+ "G+ "G+




.

2. Expand [image: image127.png]



3. Compute [image: image129.png]98°




4. Prove that [image: image131.png]r=03""C, =





5. Find a if the 17th and 18th terms of the expansion (2 + a)50 are equal.

6. Find the coefficient of x6 y3 in the expansion of (x + 2y)9.

7. Write the general term in the expansion of [image: image133.png](x*—
yx)t
x#0




8. Find the 4th term in the expansion of (x – 2y)12.

9. Find the rth term from the end in the expansion of (x + a)n.

10. . How many terms are there in the expansion of (p + q)5. Write the first two terms.
Level 2

1. Find an approximation of (0.99)5  using the first three terms of its expansion.

2. Find the term independent of x in the expansion of [image: image135.png]



3. Show that the coefficient of the middle term in the expansion of (1 + x)2nis equal to the sum of the coefficients of two middle terms in the expansion of (1 + x)2n-1.

4. Find the term independent of x in the expansion of[image: image137.png](
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.

5. In the expansion of (1 + a)m+nprove that coefficients of amand anare equal.

6. Using binomial theorem, prove that 6n–5n always leaves remainder 1 when divided by 25.

7. (a) Find the ratio of tn+1 and tn in the expansion of (x + y)20 (b) Find the value of (a) when n=18
8. Which is larger (1.01)1000000 or 10,000? 
9. Show that the middle term in the expansion of (1 + x)2n is [image: image139.png]135




, where n is a positive integer.
10. If the coefficients of (r – 5)th and (2r – 1)th terms in the expansion of (1 + x)34 are equal, find r.

Level 3

1. Find (a + b)4– (a – b)4. Hence, evaluate ( 3+[image: image141.png]


)4– ( 3 – [image: image143.png]


)4.
2. Show that 9n+1– 8n – 9 is divisible by 64, whenever n is a positive integer.
3. The second, third and fourth terms in the binomial expansion (x + a)nare 240, 720 and 1080, respectively. Find x, a andn.
4. Find the middle terms in the expansions of [image: image145.png]



5. If the coefficients of ar-1, arand ar+1 in the expansion of (1 + a)nare in arithmetic progression, prove that                    n2– n(4r + 1) + 4r2– 2 = 0.
6. Find the coefficient of a4 in the product (1 + 2a)4(2 – a)5 using binomial theorem.
7. Find a, b and n in the expansion of (a + b)nif the first three terms of the expansion are 729, 7290 and 30375, respectively.
8. If a and b are distinct integers, prove that a – b is a factor of an– bn  whenevern is a positive integer.
9. Find n, if the ratio of the fifth term from the beginning to the fifth term from the end in the expansion of         [image: image147.png](Vz+5)



 is [image: image149.png]


 : 1.
10. Expand using Binomial Theorem [image: image151.png]
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