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1.SETS RELATIONS AND FUNCTIONS
1. IfA={1,3,5}and B = {2,3} then (i) find A X B and B X A.
(i) Is X B = B X A ? If not why? (iii) Show that n(4A X B) = n(B X A) = n(4) X n(B)
2. If Ax B ={(3,2),(34),(5,2),(5,4)} then find A and B
3. LetA={x€eN|1<x<4},B={x€eW]|0<x<2}and C = {x € N | x < 3}. Then verify that
AX(BUC)=(AXB)u@Ax0) i)AX(BNC)=AXB)Nn(Ax0)

. FindAXB,AXxAandB X A
(1) A =1{2,-2,3}and B = {1,—4} (i)A =B ={p,q} (iii)) A ={m,n}; B =¢
. LetA={1,2,3}and B = {x | x is a prime number less than 10}. Find A X B and B X A.
. IfBxA=1{(-23),(-24),(0,3),(0,4),(3,3),(3,4)} find A and B.
. IfA={5,6},B=1{4,5,6},C ={56,7}, Showthat A X A = (B X B)Nn (C x ().
. Given A ={1,2,3},B ={2,3,5},C ={3,4}and D = {1,3,5}, check if (ANC)X(BND)=((AXB)N(CxD)is
true?
9. LetA={xeW|x<2},B={x€eN|1<x<4}and C = {3,5}. Verify that
WAXBUCO)=AxXxB)uAxC) @@AXBNC)=MAXB)NnAXxC0)
(1)) (AUB)XxC=(AXxC)u(BxC()
10.Let A = The set of all natural numbers less than 8, B = set of all prime numbers less than 8,
11.C = The set of even prime number. Verify that
D@ANBYXC=MAxONBxC) @{A)AXB-C)=AXB)—(AXC()
12.Let A = {3,4,7,8} and B = {1,7,10}. Which of the following sets are relations from A to B?

(1) Rl = {(3'7)' (4'7)r (7'10)' (8'1)} (11) RZ 3 {(3'1)r (4'12)}
(i) R3 = {(3,7), (4,10), (7,7),(7,8),(8,11), (8,7),(8,10)}
13.The arrow diagram shows (Fig.1.10) a relationship between the sets P and Q. Write the

relation in (i) Set builder form (ii) Roster form (iii) What is the domain and range of R.

14.Let A = {1,2,3,7} and B = {3,0, —1,7}, which of the following are relation from A to B ?
O Ry ={2D, (7.1} (i) R, = {(=1,1)}
(ifi) Ry = {(2,~1), (7,7), (1.3)} (iv) Ry = {(7,~1),(0,3), (3:3), (0,7)}
15.Let A = {1,2,3,4, ...,45} and R be the relation defined as "is square of a number" on A. Write R as a subset of A X A.
Also, find the domain and range of R.
16.A Relation R is given by the set {(x,y)/y = x + 3,x € {0,1,2,3,4,5}}. Determine its domain and range.
17.Represent each of the given relations by (a) an arrow diagram, (b) a graph and (c) a set in roster form, wherever
possible (1) {(x,y) | x = 2y,x € {2,3,4,5},y € {1,2,3,4}} (ii) {(x,y) | y = x + 3,x, y are natural numbers < 10}
18. A company has four categories of employees given by Assistants (A), Clerks (C), Managers (M) and an Executive
Officer (E). The company provide 10,000, 25,000, 250,000 and % 1,00,000 as salaries to the people who work in
the categories 4, C, M and E respectively. If A1, A,, A3, A, and Ag were Assistants; Cy, Cy, C3, C4 were Clerks;
M, M, M5 were managers and E;, E, were Executive officers and if the relation R is defined by xRy, where x is the
salary given to person y, express the relation R through an ordered pair and an arrow diagram.
19.Let X ={1,2,34}and Y = {2,4,6,8,10} and R = {(1,2), (2,4), (3,6), (4,8)}. Show that R is a function and find its

domain, co-domain and range?
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0.A relation f: X — Y is defined by f(x) = x? — 2 where, X = {—2,—1,0,3}and Y = R.

(i) List the elements of f (ii) Is f a function?

1.If X ={-5,1,3,4}and Y = {a, b, c}, then which of the following relations are functions from X toY ?
(D) Ry = {(=5,2),(1,a),(3,b)} (ii) R, = {(=5,b), (1,b), (3,a), (4, ¢)}

(i) R3 = {(=5,a), (1,@), (3,b), (4,¢), (1,b)}
22.Given f(x) = 2x — x2, find (i) £(1) (i) f(x + 1) (iii) f(x) + f(1).
23.Let f = {(x,¥) | x,y € N and y = 2x} be a relation on N. Find the domain, co-domain and range. Is this relation a

function?

4.Let X = {3,4,6,8}. Determine whether the relation R = {(x, f(x)) | x € X, f(x) = x? + 1} is a function from X to

N?

5.Given the function f:x — x? — 5x + 6, evaluate @ (-1 (i) f(2a) @) f(2)  @(v) f(x—-1)

6.A graph representing the function f(x) is given in Fig.1.16 it is clear that f(9) = 2.

(1) Find the following values of the function

(@) £(0) (b) £(7) (c) f(2 (d) £(10)

(i1) For what value of x is f(x) = 1?

(ii1) Describe the following (i) Domain (ii) Range.

(iv) What is the image of 6 under f? |:|

| |
|
|

12345672891

_ fx+2)-f(2)
7.Letf(x)—2x+5.Ifx¢0thenﬁndT. Fig. 1.16

28. A function f is defined by f(x) = 2x — 3

(i) find w. (ii) find x such that f(x) = 0. (iii) find x such that f (x) = x.
(iv) find x such that f(x) = f(1 — x).

29.An open box is to be made from a square piece of material, 24 cm on a side, by cutting equal

squares from the corners and turning up the sides as shown (Fig.1.17). Express the volume V of

the box as a function of x.
30.A function f is defined by f(x) = 3 — 2x. Find x such that f(x2) = (f(x))%.
31. A plane is flying at a speed of 500 km per hour. Express the distance ' d ' travelled by the plane as function of time ¢

Fig. 1.17

in hours.
32.The data in the adjacent table depicts the length of a person forehand and their corresponding height. Based on this
data, a student finds a relationship between the height (y) and the forehand length (x) as y = ax + b, where a, b are

constants.

Length ' x ' of forehand ( in Height'y ' (in

cm) inches)

35 56

45 65

50
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(1) Check if this relation is a function. (i1) Find a and b.
(iii) Find the height of a person whose forehand length is 40 cm.
(iv) Find the length of forehand of a person if the height is 53.3 inches.
33.Using vertical line test, determine which of the following curves (Fig.1.18(a), 1.18( b),1.18(c),1.18( d)) represent a

function?

™

Fig. 1.18(a) Fig. 1.18(b) Fig. 1.18(e)
34.Let A ={1,2,3,4} and B = {2,5,8,11,14} be two sets. Let f: A - B be a ] I Ay

function given by f(x) = 3x — 1. Represent this function

(1) by arrow diagram (i) in a table form

(ii1) as a set of ordered pairs (iv) in a graphical form

35.Using horizontal line test (Fig.1.35 (a), 1.35 (b), 1.35 (¢)), determine which of

the following functions are one - one.

--Yr sl

Fig. 1.18(d)

N 2
AP LY -

P\_«'Q

¥

Fig. 1.35(b) Fig. 1.35(c)

Fig. 1.35(a)
36.Let A ={1,2,3},B = {4,5,6,7}and f = {(1,4), (2,5), (3,6)} be a function from A to B. Show that f is one - one but
not onto function.
37.1f A ={-2,-1,0,1,2} and f: A - B is an onto function defined by f(x) = x? + x + 1 then find B.
38.Let f be a function f: N = N be defined by f(x) =3x+2,x €N
(1) Find the images of 1,2,3 (i1) Find the pre-images of 29, 53
(i1) Identify the type of function
39.Forensic scientists can determine the height (in cm ) of a person based on the length of the thigh bone. They usually
do so using the function h(b) = 2 - 47b + 54 - 10 where b is the length of the thigh bone.
(i) Verify the function h is one - one or not.
(i1) Also find the height of a person if the length of his thigh bone is 50 cm.
(iii) Find the length of the thigh bone if the height of a person is 147 - 96 cm.
40.Let f be a function from R to R defined by f(x) = 3x — 5. Find the values of a and b given that (a, 4) and (1, b)
belong to f.
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2x+7;, x< -2
41.1f the function f: R — R is defined by f(x) = {xz —2; —2 < x < 3 then find the values of
3x—2; x=3

@ f(4) (ii) f(=2) (iii) £ (4) + 2f (1) (iv) L0

42.Determine whether the graph given below represent functions. Give reason for your answers concerning each graph.

(L) rl: (ii) [Y/ (iii) d; (iv) V
x \k x x %C X x D X a~ \/‘U £

43.Let f: A — B be a function defined by f(x) = g— 1, where A = {2,4,6,10,12}, B = {0,1,2,4,5,9}. Represent f by

(1) set of ordered pairs (i) a table (iii) an arrow diagram (iv) a graph
44 Represent the function f = {(1,2), (2,2), (3,2), (4,3), (5,4)} through
(1) an arrow diagram (i1) a table form (iii) a graph
45.Show that the function f: N — N defined by f(x) = 2x — 1 is one-one but not onto.
46.Show that the function f: N — N defined by f(m) = m? + m + 3 is one-one function.
47.Let A = {1,2,3,4} and B = N. Let f: A - B be defined (x) = x3 then,
(1) find the range of f (i1) identify the type of furction
48.In each of the following cases state whether the function is bijective or not. Justify your answer.
(1) f:R - Rdefined by f(x) =2x+ 1 (i) f: R > R defined by f(x) = 3 — 4x?
49.Let A = {—1,1} and B = {0,2}.1f the function f: A = B defined by f(x) = ax + b is an onto function?Find a and b.
x+2; x>1

50.1If the function f is defined by f(x) = {2; —1<x <1 find the values of
x—1, -3<x<-1

@ f£(3) () f(0) (i) f(=1-5) ) f(2) + f(=2)
51.A function f:[—5,9] - R is defined as follows:

6x+1;, -5<x<2
f(x)={5x2—1; 2<x<6
3x —4; 6<x<9

Find () f(-)+f@)  @FD-fO  GD2f@®+f®) (L2

52.The distance S an object travels under the influence of gravity in time t seconds is given by S(t) = % gt?+at+b
where, (g is the acceleration due to gravity), a, b are constants. Verify wheather the function S(t) is one-one or not.

53.The function 't ' which maps temperature in Celsius (C) into temperature in Fahrenheit (F) is defined by t(C) = F
where F = gC + 32. Find,
(1) t(0) (ii) t(28) (iii) t(—=10)  (iv) the value of C when t(C) = 212
(v) the temperature when the Celsius value is equal to the Fahrenheit value.

54.Find f o g and g o f when f(x) = 2x + 1 and g(x) = x* — 2

55.Represent the function f(x) = v2x2 — 5x + 3 as a composition of two functions.

S56.If f(x) =3x—2,g(x) =2x+ kandif f o g = g o f, then find the value of k :

57.Find k if f o f(k) = 5 where f(k) = 2k — 1.
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S8Iff(x) =2x+3,9(x) =1—2x and h(x) = 3x. Prove that f o (goh) =(feg)oh

59.Findx if gf f(x) = fgg(x), given f(x) = 3x +1and g(x) = x + 3.

60.Using the functions f and g given below, find f o g and g o f. Check whether f e g = g o f.
() f(x) =x—6, g(x) = x? (i) f(x) =2, g(x) = 2x2 =1

x+6

(iii)f(x)=T, gx)=3—x V) f(x) =34+x, gx)=x—4
WM flx)=4x2—-1, gx) =1+x

61.Find the value of k, suchthat fog=go f
O)fx)=3x+2, glx) =6x—k i) f(x)=2x—k gx)=4x+5

62.If f(x) =2x—1, g(x) = xTH, showthat fog=gof =x

63.1f f(x) =x%2—1, g(x) =x—2finda,ifgo f(a) = 1.

64.Let A, B,C € N and a function f: A — B be defined by f(x) = 2x + 1 and g: B - C be defined by g(x) = x2. Find
the range of fogand g o f.

65.Let f(x) =x2—1.Find (i) fof (ii)fofof

66.1f f:R = R and g: R — R are defined by f(x) = x> and g(x) = x* then check if f, g are one-one and f ° g is one-
one?

67.Consider the functions f(x), g(x), h(x) as given below.[Show that (f o g) e h = f o (g o h) in each case.
i) f(x)=x—1, g(x) =3x+ 1and h(x) = x2 (ii) f(r@:
(iii) f(x) =x—4, g(x) =x%?and h(x) =3x — 5

68.Let f = {(—1,3),(0,—1),(2,—9)} be a linear function from Z into Z. Find f(x).

x%, g(x) =2xand h(x) = x + 4

69.1n electrical circuit theory, a circuit C(t) is called a linear circuit if it satisfies the superposition principle given by
C(at; + bt,) = aC(ty) + bC(t,), where a,b are constants. Show that the circuit C(t) = 3t is linear.

70.1f the ordered pairs (x% — 3x,y% + 4y) and (—2,5) are equal, then find x and y.

71.The cartesian product A X A has 9 elements among which (—1,0) and (0,1) are found. Find the set A and the

remaining elements of A X A.

72.Given that f(x) = {“x =1 x21 gy
4 x<1

1) f(0) () £(3) (ii1)) f(a + 1) in terms of a. (Given thata = 0)
73.Let A ={9,10,11,12,13,14,15,16,17} and let f: A = N be defined by f(n) = the highest prime factor of n € A.
Write f as a set of ordered pairs and find the range of f.

74.Find the domain of the function f(x) = \/1 +v1—-+v1—x?
75.1f f(x) = x?, g(x) = 3x and h(x) = x — 2, Prove that (f e g) oh = f o (g o h).
76.Let A = {1,2} and B = {1,2,3,4},C = {5,6} and D = {5,6,7,8}. Verify whether A X C is a subset of BXx D ?

77.1f f (x) = 2=, x # —1 show that f (f (x)) = — ., provided x # 0.

78.The functions f and g are defined by f(x) = 6x + 8; g(x) = xT_Z

(i) Calculate the value of gg (%) (i1) Write an expression for gf (x) in its simplest form.

79. Write the domain of the following real functions

O f) = (i) p(x) = s (i) g(x) =vx =2 (i) h(x)=x+6

4x2+1

2x+1
x-9
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2 . NUMBERS AND SEQUENCES
1. We have 34 cakes. Each box can hold 5 cakes only. How many boxes we need to pack and how many cakes are
unpacked?
. Find the quotient and remainder when a is divided by b in the following cases
1)a=-12,b=5 (i)a=17,b=-3(ili)a =—-19,b = —4
. Show that the square of an odd integer is of the form 4g + 1, for some integer q.
. If the Highest Common Factor of 210 and 55 is expressible in the form 55x — 325, find x.
. Find the greatest number that will divide 445 and 572 leaving remainders 4 and 5 respectively.
. Find the HCF of 396,504,636.
. Find all positive integers, when divided by 3 leaves remainder 2 .
. A man has 532 flower pots. He wants to arrange them in rows such that each row contains 21 flower pots. Find the
number of completed rows and how many flower pots are left over.
9. Prove that the product of two consecutive positive integers is divisible by 2 .
10. When the positive integers a, b and ¢ are divided by 13 , the respective remainders are 9,7 and 10 . Show that a +
b + c is divisible by 13 .
11.Prove that square of any integer leaves the remainder eitfrey 0 or 1 when divided by 4 .
12.Use Euclid's Division Algorithm to find the Highest Corhnjon Factor (HCF) of
(1) 340 and 412 (i) 867 and 255 (iii) 10224 and 9648~ (iv) 84, 90 and 120
13.Find the largest number which divides 1230 and 1926 leaving remainder 12 in each case.
14.1f d is the Highest Common Factor of 32 and 60 , find x and y satisfying d = 32x + 60y.
15. A positive integer when divided by 88 gives the remainder 61 . What will be the remainder when the same number is
divided by 11 ?
16.Prove that two consecutive positive integers are always coprime.
17.1In the given factorisation, find the numbers m and n.
18.Can the number 6™, n being a natural number end with the digit 5 ? Give reason for your answer.
19.Is 7 X 5 X 3 X 2 4+ 3 a composite number? Justify your answer.
20.'a "and ' b " are two positive integers such that a? x b* = 800. Find'a'and ' b ".
1.For what values of natural number n, 4™ can end with the digit 6 ?
. If m, n are natural numbers, for what values of m, does 2™ X 5™ ends in 5 ?
. Find the HCF 0f 252525 and 363636.
. If 13824 = 2% x 3” then find a and b.

. prfl X p%cz X p§3 X pf‘* = 113400 where py, p,, p3, P4 are primes in ascending order and x4, x5, X3, X4 are

integers, find the value of p4, p,, P3, P4 and x4, x5, X3, X4.

. Find the LCM and HCF of 408 and 170 by applying the fundamental theorem of arithmetic.

. Find the greatest number consisting of 6 digits which is exactly divisible by 24,15,36 ?

. What is the smallest number that when divided by three numbers such as 35, 56 and 91 leaves remainder 7 in each
case?

. Find the least number that is divisible by the first ten natural numbers.

. Find the remainders when 70004 and 778 is divided by 7 .
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. Determine the value of d such that 15 = 3(mod d).

. Find the least positive value of x such that (i) 67 + x = 1(mod 4) (i) 98 = (x + 4)(mod 5)

. Solve 8x = 1(mod 11)

. Compute x, such that 10* = x(mod 19)

. Find the number of integer solutions of 3x = 1(mod 15).

. A man starts his journey from Chennai to Delhi by train. He starts at 22.30 hours on Wednesday. If it takes 32
hours of travelling time and assuming that the train is not late, when will he reach Delhi?

. Kala and Vani are friends. Kala says, "Today is my birthday" and she asks Vani, "When will you celebrate your
birthday?" Vani replies, "Today is Monday and I celebrated my birthday 75 days ago". Find the day when Vani
celebrated her birthday.

. Find the least positive value of x such that (i) 71 = x(mod8) (i) 78 + x = 3(mod5)
(iii) 89 = (x + 3)(mod4) (iv) 96 = ;(modS) (v)5x = 4(mod6)

. If x is congruent to 13 modulo 17 then 7x — 3 is congruent to which number modulo 17 ?

. Solve 5x = 4(mod6)

. Solve 3x — 2 = 0(mod11)

. What is the time 100 hours after 7 a.m.?

What is the time 15 hours before 11 p.m.?
. Today is Tuesday. My uncle will come after 45 days. I ich day my uncle will be coming?

. Prove that 2™ 4+ 6 x 9™ is always divisible by 7 for any positive integer n.

. Find the remainder when 28! is divided by 17 .

. The duration of flight travel from Chennai to London through British Airlines is approximately 11 hours. The
airplane begins its journey on Sunday at 23: 30 hours. If the time at Chennai is four and half hours ahead to that of

London's time, then find the time at London, when will the flight lands at London Airport.

. Find the next three terms of the sequences @) % % %i (i) 5,2, -1, —4, ... (iii) 1,0.1,0.01, ...

. Find the general term for the following sequences @) 3,6,9, ... (i) %,g,%, (ii1) 5,—25,125, ...

. The general term of a sequence is defined as
_ {n(n + 3);n € Nis odd

2 . Find the eleventh and eighteenth terms.
n“+1;n € Niseven

. Find the first five terms of the following sequence. a,=1la,=1a,= aa"_iB ;n=3,n€eEN
n-—2

. Find the next three terms of the following sequence. (1) 8,24,72, ... (i) 5,1,-3, ... (1i1) ,%,

. Find the first four terms of the sequences whose n' terms are given by

(i)a, =n3-2 (i) a, = (D)™ n(n+ 1) (iii) a,, = 2n* — 6
. Find the n'" term of the following sequences (i) 2,5,10,17, ... (i) 0, %, - (ii1) 3,8,13,18, ...

. Find the indicated terms of the sequences whose n'' terms are given by

. 5n ..
() an = —=;a¢ and aj3 (i) ap, = —(n? — 4); a4 and a4
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n?-1

;niseven,n € N

) 9

. Find ag and a;5 whose n™ term is a,, = { "*?
n

;nisodd,n € N
2n+1

.Ifa; =1,a, =1and a, = 2a,,_; + a,_,n = 3,n € N, then find the first six terms of the sequence

. Check whether the following sequences are in A.P. or not?
() x+2,2x+3, 3x +4, .. (i) 2,4,8, 16, ... (iii) 3v2, 5v2, 72,92, ...

. Write an A.P. whose first term is 20 and common difference is 8.

. Find the 15", 24" and n*" term (general term) of an A.P. given by 3,15, 27,39, ...

. Find the number of terms in the A.P. 3,6,9,12, ...,111.

. Determine the general term of an A.P. whose 7" term is —1 and 16™ term is 17.

CIF IR, mt? and n™ terms of an A.P. are x, v, z respectively, then show that
Hx(m-n)+yn—-0D+z(I-m)=0 Mx—ym+@y—2)l+Z—-x)m=0

. In an A.P., sum of four consecutive terms is 28 and the sum of their squares is 276 . Find the four numbers.

. A mother divides 2207 into three parts such that the amount are in A.P. and gives it to her three children. The
product of the two least amounts that the children had X4623. Find the amount received by each child.

. Check whether the following sequences are in A.P.

(i)a—3,a—=5a—-7,.. i) =
(1ii) 9,13,17,21,25, ... i |:| v1,-11,-11,-1,..

. First term a and common difference d are given below. Find the corresponding A.P.

()a=5d=6 (Gi)a=7,d=-5 (i)a=2,d=

. Find the first term and common difference of the Arithmetic Progressions whose n™ terms are given below
) t,=-3+2n (i) t, =4—"7n

. Find the 19" term of an A.P. —11,—15,-19, ...

. Which term of an A.P. 16,11,6,1, ... is —54 ?

. Find the middle term(s) of an A.P. 9,15,21,27, ...,183.

. If nine times ninth term is equal to the fifteen times fifteenth term, show that six times twenty fourth term is zero.

.If3+k,18 — k,5k + 1 are in A.P. then find k.

. Find x, y and z, given that the numbers x, 10, y, 24, z are in A.P.

. In a theatre, there are 20 seats in the front row and 30 rows were allotted. Each successive row contains two
additional seats than its front row. How many seats are there in the last row?

. The sum of three consecutive terms that are in A.P. is 27 and their product is 288. Find the three terms.

. The ratio of 6" and 8™ term of an A.P. is 7:9. Find the ratio of 9t" term to 13™ term.

. In a winter season let us take the temperature of Ooty from Monday to Friday to be in A.P. The sum of temperatures
from Monday to Wednesday is 0°C and the sum of the temperatures from Wednesday to Friday is 18°C. Find the
temperature on each of the five days.

. Priya earned 15,000 in the first month. Thereafter her salary increased by Y1500 per year. Her expenses are
13,000 during the first year and the expenses increases by Y900 per year. How long will it take for her to save
%20,000 per month.

. Find the sum of first 15 terms of the A. P. 8,7%, 6%, 5%,
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. Find the sum of 0.40 + 0.43 + 0.46 + --- + 1.
. How many terms of the series 1 + 5 + 9 + -+- must be taken so that their sum is 190 ?
. The 13™ term of an A.P. is 3 and the sum of first 13 terms is 234 . Find the common difference and the sum of first

21 terms.

2
. In an A.P. the sum of first n terms is 5% + 37n Find the 17 term.

. Find the sum of all natural numbers between 300 and 600 which are divisible by 7 .

. A mosaic is designed in the shape of an equilateral triangle, 12ft on each side. Each tile in
the mosaic is in the shape of an equilateral triangle of 12 inch side. The tiles are alternate
in colour as shown in the figure. Find the number of tiles of each colour and total number
of tiles in the mosaic.

. The houses of a street are numbered from 1 to 49 . Senthil's house is numbered such that

the sum of numbers of the houses prior to Senthil's house is equal to the sum of numbers of
the houses following Senthil's house. Find Senthil's house number?

. The sum of first n, 2n and 3n terms of an A.P. are Sy, S, and S5 respectively. Prove that S3 = 3(S, — S;)

. Find the sum of the following
(1) 3,7,11, ... up to 40 terms. (i) 102,97,92, ... up to 27 terms. (1) 6 + 13 + 20 + -+ 97
. How many consecutive odd integers beginning with 5 sum to 480 ?
i

. Find the sum of first 28 terms of an A.P. whose n'" terrh i§ 4n — 3.

. The sum of first n terms of a certain series is given as 2n? — 3n. Show that the series is an A.P.

. The 104" term and 4™ term of an A.P. are 125 and 0 . Find the sum of first 35 terms.

. Find the sum of all odd positive integers less than 450 .

. Find the sum of all natural numbers between 602 and 902 which are not divisible by 4 .

. Raghu wish to buy a laptop. He can buy it by paying 40,000 cash or by giving it in 10 installments as X 4800 in
the first month, X 4750 in the second month, ¥ 4700 in the third month and so on. If he pays the money in this
fashion, find (i) total amount paid in 10 installments. (ii) how much extra amount that he has to pay than the
cost?

. A man repays a loan of 65,000 by paying 400 in the first month and then increasing the payment by X300 every
month. How long will it take for him to clear the loan?

. A brick staircase has a total of 30 steps. The bottom step requires 100 bricks. Each successive step requires two
bricks less than the previous step.

(1) How many bricks are required for the top most step? (i) How many bricks are required to build the stair case?

99. If S;, S5, S3, ..., Sy, are the sums of n terms of m A.P.'s whose first terms are 1,2,3, ..., m and whose common

differences are 1,3,5, ..., (2m — 1) respectively, then show that S; + S, + S3 + -+ S, = %mn(mn +1)

3a-2b 5a-3b

s o, Toto 12 terms ].

Find the sum [% +
Which of the following sequences form a GP? (i) 7,14,21,28, ... (i1) %, 1,2,4, ... (ii1) 5,25,50,75, ...

. Find the GP whose first term and common ratios are given by (i) a = =7,r = 6 (ii) a = 256,7r = 0.5

. Find the 8" term of the G.P. 9,3,1, ...

. . . 8 .64 . . .
. In a Geometric progression, the 4" term is 5 and the 7" term is Tas Find the Geometric Progression.
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. . . . . . 91 .
6. The product of three consecutive terms of a Geometric Progression is 343 and their sum is 5 Find the three terms.

7. The present value of a machine is 40,000 and its value depreciates each year by 10%. Find the estimated value of
the machine in the 6" year.
8. Which of the following sequences are in G.P.?
(1) 3,9,27,81, ... (ii) 4,44,444,4444, ... (iii) 0.5,0.05,0.005, ...
(V)3 550 (v) 1,-5,25,—125, ... (vi) 120,60,30,18, ... (vil) 164,17, ..
9. Write the first three terms of the G.P. whose first term and the common ratio are given below.
)a=6r=3 (i)a=+2,r=+2 (iii)a=1000,r=§
10.In a G.P. 729,243,81, ... find t.
11.Find x so that x + 6,x + 12 and x + 15 are consecutive terms of a Geometric Progression.

1 1

12.Find the number of terms in the following G.P. (i) 4,8,16, ...,8192 ? R

13.In a G.P. the 9" term is 32805 and 6 term is 1215 . Find the 12 term.
14.Find the 10™ term of a G.P. whose 8" term is 768 and the common ratio is 2 .

15.1f a, b, ¢ are in A.P. then show that 3%,3?, 3¢ are in G.P.

. . . .5
16.In a G.P. the product of three consecutive terms is 27 and the sum of the product of two terms taken at a time is 77

Find the three terms.
17.A man joined a company as Assistant Manager. The company gave him a starting salary of 60,000 and agreed to
increase his salary 5% annually. What will be his salary after 5 years?
18.Sivamani is attending an interview for a job and the company gave two offers to him.
Offer A: 320,000 to start with followed by a guaranteed annual increase of 6% for the first 5 years.
Offer B: 322,000 to start with followed by a guaranteed annual increase of 3% for the first 5 years.
What is his salary in the 4" year with respect to the offers A and B?
19.1f a, b, c are three consecutive terms of an A.P. and x, y, z are three consecutive terms of a G.P. then prove that
xP=¢ x yTa x 7207 = 1,
0.Find the sum of 8 terms of the G.P. 1, —3,9, —27 ...
1.Find the first term of a G.P. in which S¢ = 4095 and r = 4.
2.How many terms of the series 1 + 4 + 16 + --- make the sum 13657?
3.Find the sum 3 + 1 + 2+ -+ o
. Find the rational form of the number 0.6666 ...
. Find the sum to n terms of the series 5 + 55 + 555 + ---
. Find the least positive integer n such that 1 + 6 + 6% + -+ + 6™ > 5000
. A person saved money every year, half as much as he could in the previous year. If he had totally saved X7875 in 6
years then how much did he save in the first year?
. Find the sum of first n terms of the G.P. (i)5,-3,2,—22,.. (i) 256,6416, ...
. Find the sum of first six terms of the G.P. 5,15,45, ...
. Find the first term of the G.P. whose common ratio 5 and whose sum to first 6 terms is 46872 .

. Find the sum to infinity of 1) 9 + 3+ 14+ -+ (i) 21 + 14+23—8+
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. If the first term of an infinite G.P. is 8 and its sum to infinity is % then find the common ratio.

. Find the sum to n terms of the series (i) 0.4 + 0.44 + 0.444 + --- ton terms  (ii)) 3 + 33 + 333 + --- to n terms

. Find the sum of the Geometric series 3 + 6 + 12 + --- + 1536.

. Find the rational form of the number 0.123.

. Kumar writes a letter to four of his friends. He asks each one of them to copy the letter and mail to four different
persons with the instruction that they continue the process similarly. Assuming that the process is unaltered and it
costs 22 to mail one letter, find the amount spent on postage when 8" set of letters is mailed.

S, =+ y) + (k2 +xy +v2) + (23 + x%y + xy? + y3) + -+~ n terms then prove that (x — y)S,, =

[xz(x”—l) Y"1
x—1 y-1

. Find the value of (i) 1 + 24+ 3 4+ ---4+ 50 (i) 16 +17 +18+ -+ 75

. Find the sum of i1+3+5+--tod40terms (ii)2+4+6+--+80 (ii)1+3+5+--+55

. Find the sum of (i) 12 + 22 + ---+ 192 (i) 52 + 102 + 152 + --- + 1052 (iii) 152 + 162 + 172 + - + 282

. Find the sum of (i) 13 4+ 23 + 33 + --- + 163 (i) 93 + 103 +--- + 213

.If1+2+ 34+ n =666 then find n.

. Find the sum of the following series
H1+2+34+--4+60 (i)3 +6+9+--+96 (iii) 51 + 52 + 53 + -4+ 92

(iv)1+4+9+16+--+225 (V) 6%+ 7% + o212 (vi) 103 + 113 + 123 + -+ + 203
(vi)14+3+5+--+71

14243+ -+ k=325 thenfind 13 + 23 + 33 + -« + k3.

13 +23 433+ -+ k3 =44100thenfind 1+ 2+ 3+ --- + k.

. How many terms of the series 13 + 23 + 33 + --- should be taken to get the sum 14400 ?

. 'The sum of the cubes of the first n natural numbers is 2025, then find the value of n.

. Rekha has 15 square colour papers of sizes 10 cm, 11 cm, 12 cm, ...,24 cm. How much area can be decorated with
these colour papers?

. Find the sum of the series (23 — 13) + (43 —=33) + (63 —53) + ---to (i) n terms (ii) 8 terms

. Prove that n? — n divisible by 2 for every positive integer n.

. A milk man has 175 litres of cow's milk and 105 litres of buffalow's milk. He wishes to sell the milk by filling the
two types of milk in cans of equal capacity. Calculate the following (i) Capacity of acan  (ii) Number of cans of
cow's milk (iii) Number of cans of buffalow's milk.

. When the positive integers a, b and c are divided by 13 the respective remainders are 9,7 and 10 . Find the
remainder when a + 2b + 3c is divided by 13 .

. Show that 107 is of the form 4q + 3 for any integer q.

. If (m + 1) term of an A.P. is twice the (n + 1)t" term, then prove that (3m + 1)™ term is twice the

(m+n+ 1) term.

55. Find the 12" term from the last term of the A. P — 2, —4, —6, ... — 100.

56. Two A.P.'s have the same common difference. The first term of one A.P. is 2 and that of the other is 7 . Show that
the difference between their 10" terms is the same as the difference between their 215 terms, which is the same as

the difference between any two corresponding terms.
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57. A man saved X 16500 in ten years. In each year after the first he saved X100 more than he did in the preceding year.
How much did he save in the first year?
58. Find the G.P. in which the 2" term is /6 and the 6™ term is 9+/6.
59. The value of a motor cycle depreciates at the rate of 15% per year. What will be the value of the motor cycle 3 year
hence, which is now purchased for ¥45,0007?
3. ALGEBRA
1. The father's age is six times his son's age. Six years hence the age of father will be four times his son's age. Find the
present ages (in years) of the son and father.
. Solve2x—3y=6,x+y=1
3. Solve the following system of linear equations in three variables
3x—-2y+z=2,2x+3y—z=5 x+y+z=6.
. In an interschool atheletic meet, with total of 24 individual prices, securing a total of 56 points, a first place secures 5
points, a second place secures 3 points, and a third place secures 1 point. Having as many third place finishers as first
and second place finishers, find how many athletes finished in each place.
. Solvex+2y—z=5x—y+z=-2; =5x—4y+z=-11
. Solve3x+y—-3z=1,-2x—y+2z=1,—x—y+z=2.
cSolveZ-1=2+1=2+22+-=13

CSovesi4ioLloll i1t
. The sum of thrice the first number, second number and twice the third number is 5 . If thrice the second number is
subtracted from the sum of first number and thrice the third we get 2 . If the third number is subtracted from the sum
of twice the first, thrice the second, we get 1 . Find the numbers.

10.Solve the following system of linear equations in three variables

O)x+y+z=52x—y+z=9, x—=2y+3z=16

(i)2—24+4=0 ~—=4+1=0; 2+3=14
x ¥ y z z X

(iii)x+20=32—y+10=22+5= 110 — (y + 2)

11.Discuss the nature of solutions of the following system of equations
O)x+2y—z=6;-3x—2y+5z=—-12;x—2z=73
(i) 2y +z=3(-x +1);—x +3y —z = —4;3x+ 2y +z=—

y—”=%=jczi;x+y+z=27

(i)
12.Vani, her father and her grand father have an average age of 53 . One-half of her grand father's age plus one-third of
her father's age plus one fourth of Vani's age is 65. Four years ago if Vani's grandfather was four times as old as Vani

then how old are they all now ?

13.The sum of the digits of a three-digit number is 11. If the digits are reversed, the new number is 46 more than five
times the former number. If the hundreds digit plus twice the tens digit is equal to the units digit, then find the original
three digit number?

14.There are 12 pieces of five, ten and twenty rupee currencies whose total value is X105. When first 2 sorts are

interchanged in their numbers its value will be increased by X20. Find the number of currencies in each sort.

15.Find the GCD of the polynomials x3 + x? — x + 2 and 2x3 — 5x% + 5x — 3.
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16.Find the GCD of 6x3 — 30x% 4+ 60x — 48 and 3x3 — 12x2 + 21x — 18.
17.Find the LCM of the following

(i) 8x*y?,48x2y* (ii) 5x — 10, 5x2 — 20

(i) x*—1, x2 —2x +1 (iv) x3 =27, (x —3)%,x2 -9
18.Find the GCD of the given polynomials

Ox*+3x3—x—-3,x3+x2—-5x+3 Gi)x*—1,x3 —11x2+x— 11

(iii) 3x* + 6x3 — 12x2 — 24x, 4x* + 14x3 + 8x? — 8x (iv) 3x3 +3x2+3x+3, 6x3 +12x2 + 6x + 12
19.Find the LCM of the given expressions.

(i) 4x2y, 8x3y? (ii) 9a3b?,12ab?%c (iii) 16m, 12m?n?, 8n?

(iV)p?2—3p+2,p2—4 (v)2x2—5x—3, 4x2 =36  (vi) (2x2 — 3xy)?, (4x — 6y)3,8x3 — 27y3
20.Find the LCM and GCD for the following and verify that f(x) X g(x) = LCM X GCD

(i) 21x2y, 35xy? () (3 —Dx+1),x3+1) (iii) (x2y + xy?), (x? + xy)

1.Find the LCM of each pair of the following polynomials

(i) a? + 4a — 12,a*> — 5a + 6 whose GCD isa — 2 (ii) x* — 27a3x, (x — 3a)? whose GCD is (x — 3a)
22.Find the GCD of each pair of the following polynomials

(i) 12(x* — x3),8(x* — 3x3 + 2x?%) whose LCM is 24x3(x — 1)(x — 2)

(i) (x2 +¥3), (x* + x2y? + y*) whose LCM is (x3 + y@xz +xy +y?)

3.Given the LCM and GCD of the two polynomials p(x) q(x) find the unknown polynomial in the following table

S.No. LCM GCD p(x) q(x)

(i) a3 —10a? + 11a + 70 a’> —12a + 35

(ii) (x* =y +x2y? +yY) | F —y?) (x* = yHE* +y* —xy)

x-3 ... x%-16
1) —
x2-9 ( )x2+8x+1

(i)

24.Reduce the rational expressions to its lowest form (1)

x+10
8x

25.Find the excluded values of the following expressions (if any). (i) ﬁ
6.Reduce each of the following rational expressions to its lowest form.

L x%-1 .. x2=11x+18 ...y 9x%+81x . p?-3p—4
O)x2+x (i) xX%2—4x+4 (Hl)x3+8x2—9x OV)2p3—24p2+64p
27.Find the excluded values, if any of the following expressions.

Ny .. t ..oy X24+6x+8 . x3-27
O)y2—25 (u)t2—5t+6 (HO x2+x-2 OV)x3+x2—6x
x%-1
a*b3

27y
XS

41,2
(ii) Multiply === by

3
8.(i) Multiply 9"? by

14x* | 7x .. x2-16 | x—4 ...y 16x2-2x—3 | 8x%+11x+

29.(1) v A3yt (i) 4 xia (iif) 3x2-2x-1 = 3x%-11x—4

4x%y  6xz3 ... p?—10p+ p2+p-12 5t3 6t—12

30.Simplify () F x =4 (i) —= Y (i) 3 X o

x+4 9x?-16y? (i) x3-y3 x%+2xy+y?

1.Simplify i
31.8 pity ()3x+4y 2x2+3x-2 3x2+9xy+6 2 x2—y2
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32. Simplify

.\ 2a’+5a+3 .  a’+6a+5 ... b2+3b-28 . b%-49
(1 - (i1) =+
2a%2+7a+6 —5a?-35a-50 b2+4b+4 b2-5b-14

(iii)

x+2 | x%-x—6 (iv) 12t2-22t+8 _ 3t%+2t-8
4y =~ 12 2 3t T 2t244t

a’+2a-8

= ——— find the value of x%y 2.
2a?—2a-4

34.1f a polynomial p(x) = x? — 5x — 14 is divided by another polynomial q(x) we get g, find q(x).

2 2
. xX“+20x+36 xX“+12x+4
35.Find -
x2-3x-28 x2-3x-28

1 1
x2-3x+2 x2-8x+15

36. Simplify ————+

x(x+1) | x(1—x) sy X42 ) x—1
x-2 + x—2 (11)x+3+x—2

(i)

37.Simplify (i)

@x+1)(x-2) (2x2-5x+2)
x—4 x—4

4x x+1
x2-1  x-1

38. Simplify (i)

3 2
39.Subtract ! from 2xx 43
x2+2 (x2+2)2

x%+6x+8

40. Which rational expression should be subtracted from 5.5 toget

2x+1 2x—1 1 2B
41.1fA=—-,B = find— — ——
2x—1 2x+1 A-B  A2-B?
(A+B)2+(A-B)? _ 2(x*+1
A+B - x(x+1)

A2.1fA = =,
x+1

B = x_41-1’ prove that

43.Pari needs 4 hours to complete a work. His friend Yuvanneeds 6 hours to complete the same work. How long will it
take to complete if they work together?

44.Iniya bought 50 kg of fruits consisting of apples and bananas. She paid twice as much per kg for the apple as she did
for the banana. If Iniya bought 1800 worth of apples and X 600 worth bananas, then how many kgs of each fruit did
she buy?

45.Find the square root of the following expressions

..\ 144a8p12c16
() —m 77
81f12g4h14

(i) 256 (x — a)®(x — b)*(x — )8 (x — d)?°
46.Find the square root of the following expressions
(i) 16x?% + 9y? — 24xy + 24x — 18y + 9(ii) (6x% + x — 1)(3x? + 2x — 1)(2x% +3x + 1)

(iii) [V15x% + (V3 + v10)x +V2|[V5x2 + (2V5 + 1)x + 2|[V3x? + (V2 + 2/3)x + 2V/2]

47.Find the square root of the following rational expressions.

(i) 400x*y12216 4 7x2+214x4+2 121(a+b)8(x+y)8(b-c)®

100x8y*z* (i) x2—§x+1—16 ( )81(b—c)4(a—b)12(b—c)4

48.Find the square root of the following
(i) 4x2 + 20x + 25 (i) 9x2 — 24xy + 30xz — 40yz + 2522 + 16y?

2 2 2 . 2 17 3 5 4 5 11
(iii) (4x% — 9x + 2)(7x2 — 13x — 2)(28x2 —3x — 1)  (iv) (2x +?x+1)(zx +4x+2)(§x +?x+2)

49.Find the square root of 64x* — 16x3 + 17x2 — 2x + 1
50.1f 9x* + 12x3 + 28x2 + ax + b is a perfect square, find the values of a and b.
51.Find the square root of the following polynomials by division method
(i) x*—12x3+42x2 - 36x+9 (i) 37x? — 28x3 + 4x* + 42x + 9
(i) 16x* + 8x% + 1 (iv) 121x* — 198x3 — 183x2 + 216x + 144
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52.Find the values of a and b if the following polynomials are perfect squares
(i) 4x* —12x3 +37x2 + bx + a (ii) ax* + bx3 + 361x2% + 220x + 100
53.Find the values of m and n if the following polynomials are perfect sqaures
(i) 36x* — 60x3 + 61x2 —mx +n (i) x* — 8x3 + mx? + nx + 16
54.Find the zeroes of the quadratic expression x? + 8x + 12.
55. Write down the