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EXERCISE 1.1

Find Ax B, AXA and B XA
(i) A=1{2,-2,3} and B={1,—4} (ii) A=B ={p.,q}
(iii)A= {m,n} ; B=¢ [PTA-1]

4

(i) A={2,-2,3},B={1,-4}
AxB = {(2,1),(2,-4), (-2, 1), (-2, —4),
G, 1,34}
AxA = {(2,2),(2,-2),(2,3),(-2,2),
(_29 _2)9 (_29 3)5 (35 2)a (33 _2)a
(3,3)}
BxA= {1, 2), (I, -2), (1, 3), (-4, 2),
(-4,-2),(-4,3)}
(i) A=B = {(p,9)
AxB = {(p,p), 0,9 (4. p) (@, 9}
AxA = {(p,p) P 9,4 p)(q 9}
BxA = {(p,p) 0.9 (), (4, 9}
(iii) A= {mn},B=0

AxB = {}
AxA = {(mm), (m,n), (n, m), (n,n)}
BxA={}
Let A= {1, 2,3} and B = {x | x is a prime
number less than 10}. Find Ax B and B x A.
A= {1,2,3},B=1{2,3,5,7}
AXB = {(1,2),(1,3),(1,5), (1,7), (2, 2),
(2,3),(2,5),(2,7),(3,2),3,3),
(3.5).G. 7}
BxA = {(2,1),(2,2),(2,3),(3,1),(3,2),
(3,3),(5,1),(5,2),(5,3), (7, 1),
(7,2),(7,3)}

?
1
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Sol.

4,

Sol.

5.

Sol.
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If B xA={(-2, 3),(-2, 4),(0, 3),(0, 4),(3, 3),

(3, 4)} find A and B. [Qy - 2019]
Given B x A={(-2, 3), (-2, 4), (0, 3), (0, 4), 3, 3),
3, 4)}

Here B={-2,0, 3}
[AlI the first elements of the order pair]
and A= {3, 4}
[All the second elements of the order pair]

IfA={5,6},B=1{4,5,6},C={5,6, 7}, Show
that AXA = (B x B)~(C xC).

A= {56},B=1{4,506},C=1567)
AxA = {(5,5),(5,6), (6,5), (6,6)}..(1)
BxB = {4, 4), (4, 5), 4, 6), (5, 4),
(5.5), (5.6), (6,4), (6.5), (6. 6)}

(2

CxC = {(5.9),(5.6),(5,7),(6.5), (6.6),

6,7),(7,5),(7,6), (7,7} ...(3)
(BxB)N(CxC)={(5,5),(5,0),(6,5), (6, 6)}
..(4)

=@
AxA = (BxB)n(CxC). Itis proved.
Given A ={1, 2, 3}, B= {2, 3, 5}, C = {3, 4}
and D = {1, 3, 5}, check if(ANC) x (BND) =

(AXB)N(C x D) is true? [Qy - 2019]
LHS = {(AnC)x(BnND)
AnC= {3}
BnD = {3,5}
ANnC)x(BnND)=1{(3,3),(3,95)} (1)

RHS = (A xB)n(C x D)
AxB = {(1,2),(1,3),(1,5),(2,2),(2,3),
(2,5),(3,2),(3.3), (3.5)}
CxD={3,1),(3.3),(3.5), (4, 1),(4,3),(4,5)}

(AxB)n (CxD)=1{(3,3),(3,5)}
~(H)=(2) .. Itis true.

(2)
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(AxB) N(AxC) =

LetA={x e W |x<2},B={xeN|1 <x <4} and
C={3,5} . Verify that
i) Ax(BUC)=(AxB)UAXxC)
(i) Ax(BNC)=(Ax B)"(A x ()
(iii) (AUB) x C = (AxC)u(B x C)
AxBuUC) = AxB)UAxC)
A= {xeWlx<2}={0,1}
[Whole numbers less than 2]
B = {xeN|l <x<4}={2,3,4}
C={3,5}
[Natural numbers from 2 to 4]
LHS = Ax(BuC(O)
BuC ={2,3,4} u {3,5}
{2,3,4,5}
Ax(BuUC) ={(0,2),(0,3),(0,4),(0,5),
(1,2), (1, 3), (1, 4),(1, 5()1})

[PTA-2]
[PTA - 5]

RHS =(A x B) U(A x C)
(AxB) ={(0,2), (0, 3), (0, 4), (1,2),
(1,3), (1, 4)}
(A% C) ={(0,3), (0, 5), (1,3), (1,5)}
(A% B)U (A x C)={(0,2), (0, 3), (0, 4), 0, 5),
(1,2), (1, 3), (1, 4)(1, 5)}

..(2)
(1)=(2), LHS =RHS Hence it is proved.

(i) Ax(B NnC) = (AXxB) n(AxC)
LHS = Ax (B N C)
B NC) = {3}
Ax(B NC) = {(0,3),(1,3)}
RHS = (AxB) N (AxC)
(AxB) = {(0,2),(0.3),(0,4), (1,2),
(L3), (1, 4)}
1(0.3),(0,5), (L3),(1,5)}
(0,3),(1,3)) .2
RHS.

(1)

(AxC) =

(1)=(R2)= LHS =
Hence it is verified.

(iii) AUB)xC=(AxC)uU (B xC)

LHS
AUB
(AuB)xC

(AUB)xC
{0, 1,2,3,4}
{(0, 3), (0, 5), (1, 3), (1, 5),
(2,3),(2,5),(3,3),(3,5),
(4,3), (4,5} ..(1)
(AxC)u (B x C)
{(0, 3), (0, 5), (1, 3), (1, 5)}
{2, 3), (2,5), 3, 3), 3, 5),
4,3), (4,5)}

RHS
(A% C)
BxC) =

orders@surabooks.com

! (AxC)U B xC)=1{(0,3),(0,5),(1,3),(1,5),
! (2,3),(2,5),(3,3),3,5),
I 4, 3),(4,5)}...(2)
()=

! .. LHS = RHS. Hence it is verified.

: 7. Let A = The set of all natural numbers less
! than 8, B = The set of all prime numbers less
: than 8, C = The set of even prime number.
| Verify that

: i) ANB)xC=(AxC)N(B % C) [Sep. - 2020]
1 (ii) AXxB-C)=(AxB)-(AxC) [PTA-1]
: A= {1,2,3,4,5,6,7}

| B = {2,3,5,7}

: C = {2}

| [ . 2 is the only even prime number]|
1l (Y ANB)xC=(AxC)n (B xC)

: LHS = (ANB)xC

| ANB = {2,3,5,7}

| (AN B)xC=1{2,2),3,2),5,2), 7, 2}
! (1)
: RHS = (AxC) (B x C)

: (AxC) = {(1,2),(2.2),(3.2), (4,2),(5.2),
| (6,2), (1.2)}
: BxC) = {(2.2),(3.2), (5.2), (7.2)}

! (AxC)N(BxC)={(2,2),(3,2),(5,2),(7, 2&}5
| =@

| . LHS = RHS. Hence it is verified.

:(ii) Ax(B-C)=(AxB)-(AxC)

| LHS = Ax(B-C)

| (B-C) = {3,5,7}

: AxB-0)= {(1,3),(1,5),(1,7),(2,3),(2,5),
| (2,7),(3,3),(3,5),3,7),(4,3),
: (4,5),(4.7),(5,3),(5,5),(5,7),
! (6,3),(6,5),(6,7),(7,3),(7,5),
I (7,7} ...(D)
E RHS = (A xB)—(AxC)

! (AxB) = {(1,2),(1,3), (1, 5),(1,7),

| (2,2),(2,3),(2,5), (2, 7),

: (3,2),(3,3),3,5), 3,7,

! (4,2),(4,3),(4,5), (4.,

: (5,2), (5,3). (5, 5), (5, 7),

: (6.2).(6,3).(6,5),(6,7),

: (7,2),(7,3),(7,5), (1,1)}

s (A 0=1(1,2,2.2),6G,2).(4,2),6,2),6,2).(7,2)
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(AxB)-(AxC)=(1,3),(1,5),(1,7),(2,3),(2,5),

(1)

(i)

(iii)

(iv)

2,7),3,3).,3,5),3,7),(4,3),
(4,5),(4,7),(5,3),5,5),(5,7),
(6,3),(6,5),(6,7),(7,3), (7, 5),
7,7} .2
(1)=(2) > LHS =RHS. Hence it is verified.

EXERCISE 1.2

Let A={1,2,3,7} and B = {3,0,—1,7}, which
of the following are relation from A to B ?
® R, ={2D, (7,1}

(i) R,={C-11)}

(iii) R, ={(2,-1), (7,7), (1,3)}

@iv) R,={(7,-1),(0,3), (3.3), (0,7)}
GivenA={1,2,3,7}and B={3,0,-1, 7}
R, ={2, 1,7, D}

2 and 7 cannot be related to 1 since 1 ¢ B

. R, 1s not a relation.
R,= {1, 1)}
—1 cannot be related to 1 since—1 ¢ Aand 1 ¢ B
. R, is not a relation.
Ry;= {2,-1),(7,7),(1,3)}
A B
R, is a relation since
' 2 is related to —1, 7 is

related to 7 and 1 is
‘ related to 3.

R4: {(7: _1): (0: 3)5 (3a 3)a (07 7)}

A B 7 is related to —1

3 is related to 3

‘ Since 0 ¢ A, 0 cannot
be related to 3 and 7.
. R, is not a relation.

Let A={1, 2, 3, 4....,45} and R be the relation
defined as “is square of ” on A. Write R as
a subset of A x A. Also, find the domain and
range of R.
Given A={1,2,3,4,...45}
SAXA={(1,1)(1,2)(1,3)...(1,45)
2,1)(2,2)...(2,45) (45, 1) (45,2)
(45, 3) ... (45, 45)} .. (1)
R is defined as ““is square of ”

orders@surabooks.com
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~ R=1{(1,1)(2,4) (3,9) (4,16) (5,25) (6,36)} .. (2) )\

['." 1 is the square of 1, 2 is the
square of 4 and so on]
From (1) and (2), R is the subset of A x A
~RcCcAxA
Domain of R = {1, 2, 3,4, 5, 6}
[All the first elements of the order pair in (2)]
Range of R = {1, 4, 9, 16, 25, 36}
[All the second elements of the order pair in (2)]

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. [PTA - 5]
Given R = {(x,y) /ly=x+ 3} and
xe{0,1,2,3,4,5}

Whenx =0, y =0+3=3 [.y=x+3]
Whenx =1, y =1+3=4

Whenx =2, y =2+3=5

Whenx =3, y =3+3=6

Whenx =4, y =4+3=7

Whenx =5, y =5+3=8

= R={(0,3),(1, 4),(2, 5),(3, 6),(4, 7), (5, 8)}

I~

-.Domain of R {0,1,2,3,4,5}
[AII the first element in R]
{3,4,5,6,7,8}

[All the second element in R]

Range of R =

Represent each of the given relation by (a) an
arrow diagram, (b) a graph and (c) a set in
roster form, wherever possible.

@ {(x, »)lx =2y,
x€{2,3,4,5}, A B
ye{l,2,3,4}}

(i) {Ce, )y =x+3,x,y are
natural numbers < 10}
() R={(x,y)|x=2y,x€
{2,3,4,5} and
ye {l1,2,3,4}}

Whenx =2, y=2 =24
2 2
[ox=2 =>y=§
Whenx =3, y=g
2
4
Whenx =4, y = §=2
5
Whenx =35, y=5

Ph: 9600175757 | 8124201000
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jo

(i)

(a)

(a) an arrow diagram 3 cannot be related
' to % and 5 cannot be
related to é
2
(b) a graph
AV
o
o
Sk
4, 2)
2-- °
1T &b
—-€ } } o] >
X Ol o3 4 5
-1
Yy
(c) Roster form : R = {(2, 1), (4, 2)}
R={(x, ply=x+3,
x and y are natural numbers <10}
x=1{1,2,3,4,5,6,7,8,9
y: {1727 3,49 57 67 77 87 9}
[ x and y are natural numbers less than 10]
Giveny = x+3
Whenx =1, y=1+3=4
Whenx =2, y =2+3=5
Whenx =3, y=3+3=6
Whenx =4, y =4+3=7
Whenx =5, y=5+3=8
Whenx =6, y=6+3=9
Whenx =7, y=7+3=10
Whenx =38, y =8+3=11([10,11,12¢y]
Whenx =9, y=9+3=12

R={(1,4),(2,5),3,6),(47),(5,8), (6,9}
an arrow diagram

O 000NN AW~

1
2
3
4
5
6
7
8
9

orders@surabooks.com
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
¢

(b)

(©)

5.

Sol.

(a)

a graph
A
o * (6.9
S £ 6.9
T L)
6 * (6.6
s| T
a4 T
e
.
=
s
_lVy’
Roster form :

R=1{(1,4),(2,5),3,6),(4,7), (5, 8), (6,9);
A company has four categories of employees
given by Assistants (A), Clerks (C), Managers
(M) and an Executive Officer (E). The
company provide 310,000, 325,000, 350,000
and <1,00,000 as salaries to the people
who work in the categories A, C, M and E
respectively. If A, A,, A;, A, and A, were
Assistants; C,, C,, C,,C, were Clerks; M, M,,
M, 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.
A—Assistants — A, A,
C-Clerkks — C,,C,C;,C,
M —Managers — M, M,, M,
E — Executive officer — E|, E,
xRy is defined as x is the salary for assistants is
%10,000, clerks is 25,000, Manger is 50,000
and for the executing officer ¥1,00,000.
~R={(10,000, A,), (10,000, A,), (10,000, A,),
(10,000, A,), (10,000, A,),
(25,000, C,), (25,000, C,), (25,000,C,),
(25,000, C,)
(50,000, M), (50,000, M,), (50,000, M,),
(1,00,000, E, ), (1,00,000, E,)}

Ay Ay As
C,C

Ph: 9600175757 | 8124201000
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(b) A ® 4. If there are 1024 relations from a set
A, : A={1,2,3,4,5} to a set B, then the number
i: : of elements in B is [PTA - 2]
o ! (A) 3 B)2 (©) 4 (D) 8
S | [Ans. (B) 2]
¢ ! n(A) =5
v ! n(B) =x
M, | n(AxB) =1024=210
¢ ! 25 =10 =5¢=10
| = x =2
1 5. The range of the relation R= {(x, x?) |x is a
XERCISE 1.6 - . : :
1 y
prime number less than 13} is [PTA-4; Hy -2019]
Multiple choice questions. | (A) {2,357} (B) {2.35.7.11}
. : (C) {4,9,25,49,121} (D) {1,4,9,25,49,121}
1. If n(Ax B)=6 and A = {1, 3} then n(B) is . (ANS () 14, 9, 25, 49, 121}]
A) 1 B)2 (C)3 (D) 6 — 3 2 75 49, 7,
[Ans. (C) 3] : R = {(x, x?)/x is a prime number <13}
Ifn(AxB) = 6 : The squares of 2, 3, 5,7, 11 are
A = {1,1},n(A)=2 | {4,9,25,49, 121}
nB) = 3 1 6. If the ordered pairs (a + 2, 4) and (5,2a + b)
1 .
2. A={a, b, p}, B=1{2,3},C={p, ¢, r,s} then 1 arcequalthen(a,b)is
n[(AUC) x B] is [PTA-3] | (A) (2,-2) B) .1
(A)$ (B)20 (C) 12 (D) 16 : (©) 2.3) D) G, [_jr)\s ) 6.2
Ans. (C) 12] ! =3 ' >
[Ans. () 121 ' [Hint] ;1 2,4), (5,20 +b) = a+2=5
UL A = {a,b,p},B={2,3}, ! a=3=2q+h=4
C =1{p.q,rs} | 6+bh = 4=h=2
n(AvC)xB ' 7. Let n(A) = m and n(B) = n then the total
AvC =ia,bp.q.r.s; ! number of non-empty relations that can be
(AvC)xB = {g’g’ Ea’?)’ ((b’?)’ ((b,;)),((p,g, : defined from A to B is
5 b q’ b q, b r’ b r, b 1 n m mn mn
AuC 12 ©263 B e —llA(nDs) (i)) 2mn
U xB] = 1 . mn
rlA el | [Hint: | n(A) = m,n(B)=n
3. IfA={1,2},B={1,2,3,4},C=1{5,6} and , n(A xB) = 2»;”
D={5,6,7,8} then state which of the following ! B
statement is true. [Sep.- 2020] . 8. If{(a,8),(6, b)}represents an identity function,
(A) (AxC)c (B xD) ! then the value of @ and b are respectivc:llg_rrA i
(B) BxD)c(AxC) ! )
(C) (AxB)c (AxD) ! (A) (8,6) (B) (8,8) (C) (6.,8) [A n(sD)( A()62 o
D) (D xA BxA p— . )
g ¢ [Ans? (A) (AxC)c BxD)] ' [Hint:];(4, 8), (6, b)) = a=8=b=6
[Hint: | _ _ '9. LetA={1,2,3 4} and B = {4, 8, 9, 10}.
é _ {1’2}’B_ (1,23, 4, : A function f :A— B given by f = {(1, 4),
={5,6},D=1{5,6,7,8} | .
_ . (2, 8),3,9),(4,10)} is a [PTA- 4]
AxC =i(1,5),(,6),2.3). 2 6)} ! (A) Many-one function
BxD =1(1,5),(1,6),(1,7),(1,8),(2,5),(2,6), ! (B) Identity function
2,7, (2 8),(3,5),6,6,3,7), (C) One-to-one function
(3, 8)} : .
. . (D) Into function
- (AxC) =B xD Itis true. : [Ans. (C) One-to one function|]
é
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int:| A=1{1,2,3,4),B={4,8,9, 10}
1 4
2 8
3 > 9
4 10
10. If fix)=2x?and g (x) = % , Then fog is
[Hy - 2019]
W) 5 B) 5 © 5 O)
2x° 3x? 9x? 6x° )
[Ans. (C) E]
fx) = 282 = g(x) = i
1 1Y
fog = flg(x)) =f(3—) = 2(—)
X 3x
I
- 9x>  9x
11. If f: A — B is a bijective function and if
n(B) =7, then n(A) is equal to [PTA - 2]
(A) 7 B)49 (©) 1 (D) 14
[Ans. (A) 7]
In a bijective function, 7(A) = n(B) = n(A) =7
12. Let f and g be two functions given by
f= {(07 1)3 (2’ 0)9 (39 _4)9 (49 2)9 (57 7)}
g=1{(0, 2),(1, 0), (2, 4), (-4, 2), (7,0)} then the
range of fog is
(A) {0,2,3,4,5} B) {-4,1,0,2,7}
(C) {1,2,3,4,5} (D) {0,1,2}
[Ans. (D) {0, 1, 2}]
gof = g(f())
Jfog = flg(x))
= {(0,2),(1, 0),(2, 4),(-4,2),(7, 0)}
Range of fog = {0, 1, 2}
13. Let fix)= 1+x? then
(A) o) =7/ )fy) (B) flxy) 2 fix) Ay)
(C) fixy) <fix).f[y) (D) None of these
[Ans. (C) fixy) < fix)fW)]
NESSERN (N (I
= fly) = fix) . fy)
14. If g = {(1, 1),(2, 3),(3, 5),(4, 7)} is a function
given by g(x) = ox + 3 then the values of
o and B3 are [PTA - 6]
(A) (-1,2) B) 2,-1)
©) -1,-2) (D) (1,2)[Ans.(B) (2,-1)]
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gx) =ox+p
o= 2
B = -1
gx) = 2x-1
g(l) = 2(H)—-1=1
g2y = 2(2)-1=3
gB3) = 23)-1=5
g4 = 2(4)-1=7

15. fix) = (x + 1)* — (x — 1)? represents a function
which is [PTA - 5; Qy - 2019]
(A) linear (B) cubic
(C) reciprocal (D) quadratic
[Ans. (D) quadratic]

[Hint] 1) = (x+ 1) - = 1)}
= XC+32+3x+1-[F -3 +3x—1]
A 432+ 3 1= 4307 = 3 +1= 62 + 2

It is a quadratic function.

Unit Exercise - 1

1. If the ordered pairs (x> 3x, y* + 4y) and (-2,5)
are equal, then find x and y.

S (- 3x,)* +4y) = (-2,5)
¥ -3x =2
¥¥-3x+2 =0
x—=2)x-1) =0 2
x =2,1
y+dy =5 —2/}1
Y+4y-5 =0 _5
y+SHy-1) =0 PN
y =51 +5 -1
2. 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.
Sol. A= {-1,0,1},B={1,0,-1}

AxB = {(71’ 1)’ (71’ 0)5 (715 71)5 (0, 1)9
(0’ O)s (05 71): (19 1)’ (1, 0),
(1, =Dy}
.. _5
() P = 35

The domain is R.
(1) gx) = Jx-2
The domain = [2, o<]

hix) = x+6
The domain is R.

(iv)
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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 ne A. Write fas a set of ordered pairs
and find the range of f.
A ={9,10, 11,12, 13, 14, 15, 16, 17}
f:A >N
f(n) =the highest prime factor of n € A
=10, 3), (10, 5), (11, 11), (12, 3), (13,
13), (14,7), (15, 5), (16, 2), (17, 17)}
Range ={3,5,11,13,7,2,17}={2,3,5,7,11,13,17}
LetA={1,2} and B={1,2,3,4},C={5,6} and
D = {5, 6, 7, 8} . Verify whether AXC is a
subset of BxD?
A= {1,2),B={1,2,3,4}
C = {56},D={50678;
AxC = {(L35), (L6), (2.9), (2.6)}

BxD = {(L35),(1.6),(1,7),(1,8),

(2.3),(2.6), (2,7, (2, 8),

(3,5),(3,6),3,7), (3, 8),

(4,5), (4,6),(4.7), (4, 8)}
It is proved.

PTA EXAM QUESTION & ANSWERS

(Ax C)c (B xD)

If n(A) = p, n (B) = q then the total number of
relations that exist between A and B is [PTA -1]

A2 (B)27 (C) 277 (D) 27

[Ans. (D) 271]

A relation R is given by the set {(x, y)y =% + 3,
xe {0,1,2,3,4,5}} Determine its domain and
range. [PTA - 2]
= {0,1,2,3,4,5}
0,y=02+3=3
l,y=1>+3=4
= 2,y=22+3=7
3,y=32+3=12
4,y=4+3=19
= 5y=5>+3=28

Range = {3,4,7,12,19, 28}
LetA={1,2,3,...,100} and R be the relation
defined as “is cube of” on A. Find the domain
and range of R. [PTA - 4]

R = {(1,1)(2,8),(3,27), (4, 64)}
Domain = {I1,2,3,4}
Range = {1, 8,27, 64}

RoR xR R
I
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o

LetA={1,2,3,4} and B={2,5, 8, 11, 14} be
two sets. Let f: A — B be a function given by
fix) =3x — 1 Represent this function. [PTA-3]
(i) by arrow diagram [Sep.-2020]
(ii) in a table form

(iii) as a set of ordered pairs

(iv) in a graphical form

S LetA={1,2,3,4} ;B=12,5,8, 11, 14};

fix)=3x-1
fH)=3()-1=3-1=2;2)=32)—1=6-1=5
f3)=33)-1=9-1=8;(4)=43)-1=12-1=11
(i) Arrow diagram

Let us represent the function f:A — B by
an arrow diagram

(ii) Table form
The given function f'can be represented in

a tabular form as given below
X 1 2 3 4
fx) 2 5 8 11

(iii) Set of ordered pairs
The function f can be represented as a set
of ordered pairs as
f=(,2),2,5),3, 8),(4, 11)

(iv) Graphical form

In the adjacent xy -plane the points
(1,2), (2,5), (3,8), (4,11) are plotted
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LetA={xeW/0<x<5},B={xeW/0<x<2}, ¢
C = {x e W/ x < 3} then verify that Ax (B C) , 2 MARKS .
“A B0 a1 LA 2 45 Do and A
Sol] A = 1{1,2,3,4) YR ge 9l
C ={0,1,2} M f(1)=0,2)=3,/3)=8,/(4)=15,(5) =24
BNnC =1{0,1,2} n{0,1,2} =1{0, 1,2} Range of = {0, 3, 8, 15, 24}
AxBNC) = {1,2,3,4} x {0,1,2}
= {(1,0), (LD), (1, 2), (2,0), (2,),
(2,2), 6,00, G, 1), 3,2), (4,0), S MARKS
4, 1),(4,2)} ~() ' 1. Let A=fxeN/1<x<4},B={xe W/0<x<2}

AxB = {1,2,3,4} x {0, 1,2}
= {(1,0),(1,1),(1,2),(2,0),(2,1),(2,2),
(3.0), 3,1), (3,2), (4.0), (4,1), (4,2)

and C = {x eN / x < 3}.Then verify that
AxBNC)=AxB)Nn(AxC). [Hy-2019]
Sol.| A = {xe N/ 1<x<4}={2,3}

AxC = {1,2,3,4} x {0,1,2} : B = {xe W0<x<2}={0,1}
= {(1,0), (L1),(1,2), 2.0)2,1),2,2), ! C = {xe Nx<3j={l,2}
(30, 6.1), 3.2, 40, 4.1), (42) AX(BB?wcc) - g{I(A)xXI]}?)mm{(lAZX}E){1}
(AxC)N(AXC) = {1,2,3,4} x {0,1,2} ! -0 -5
= 1(L0). (LD, (12, 2012.1.2.2), ! AXBAC), = {23pdl) ={(2.16.D}
(3.0), 3,1, (3.2), (40), (4.1), (42) | AxB = {230{0.1}
() = {(2,0),(2,1),(3,0),(3,1)}
(1) = () | AxC = {23}x{12}
Hence it is proved. : = {(2,1),(2,2),(3,1),(3,2)}
| (AxB) n(AxC) = {(2,0),(2,1),(3,0),(3,1)}
1 MARK | : o
. From (3) and (4), Ax(B NC)=(AxB) N(AxC) is
Multiple choice questions. : verified.
1. Ifn(A)=p and n(B)= q then n(AXB)= !
[Qy - 2019] :
A)p+tq B)p-q(©) pxgq (D)g !
[Ans. (C)p >4l ;
n(AxB) = n(A)xn(B)=pxq |
¢
BB
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EXERCISE 2.1

Find all positive integers, when divided by
3 leaves remainder 2.
The positive integers when divided by 3 leaves
remainder 2.
By Euclid’s division lemma

a= bqg+r,05r<hb.
Here a= 3¢g+2,where 0 < ¢ <3.
When ¢= 0, a=30)+2=2
When ¢ = 1, a=31)+2=5
When g¢g= 2, a=32)+2=8
When ¢ = 3, a=303)+2=11
The required positive numbers are 2, 5, 8, 11,...

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. [PTA -1]

By Euclid’s division algorithm, __ 25
a=bq+r, 0Sr<b. 21) 532
Here 532 = 2lg+r ..(1) 42
= 532 = 21125+ 7..(2) 112
Soq = 25, andr=17 105
[Comparing (1) and (2)] 7

. Number of completed rows = 25 and the
leftover flower pots = 7.

Prove that the product of two consecutive
positive integers is divisible by 2.

Let n — 1 and n be two consecutive positive
integers. Then their product is (n — 1)n.
(n—1)(n)=n*-n.

We know that any positive integer is of the form
2q or 2q + 1 for some integer ¢g. So, following
cases arise.

Case I. When n = 2¢. In this case, we have
n’—n=(29)-2q=4¢°-2q=2q (2q - 1)

= n*—n=2r,wherer=q(2q-1)

= n? — n is divisible by 2.
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T T T T T T T TP S Y

This is Only for Sample for Full Book order Online or Available at All Leading Bookstores

® NUMBERS AND
SEQUENCES

—

Case Il : When n =2¢ + 1. In this case, we have

n—n=0Q2q+172-Q2q+1)
=Q2¢g+1R2g+t1-1)=2g(2q+1)

= n?—n=2r,where r=q (2q + 1).

= n® — n is divisible by 2.

Hence, n?

integer n.

—n is divisible by 2 for every positive

Hence it is proved.

When the positive integers a, b and c are
divided by 13, the respective remainders are
9, 7 and 10. Show that a + b + ¢ is divisible
by 13.
When « is divided by 13, the remainder is 9.
By Euclid’s lemma, a =bg +7r,0<r <b
= a = 13¢+9 .. (D)
Similarly when the positive integers b and ¢ are
divided by 13, the remainders are 7 and 10.
sb = 13g+7 .. (2)

andc = 13¢+10 .. (3)

Adding (1), (2) and (3) we get,
atb+c 13g+9+13¢g+7+13¢g+ 10
= 39g+26=13 (3¢ +2)

Which is divisible by 13.
- a+b+cisdivisible by 13.

Prove that square of any integer leaves the
remainder either 0 or 1 when divided by 4.

Let x be any integer.

The square of x is x?.

Case (i) : Let x be an even integer.

= x = 2 [ x is even]
Where ¢ is some integer

= 2 = (291 =4¢

= X2 = 4(q%

= x? is divisible by 4.
.. When x is an even integer, x” is divisible by 4.
= x° leaves the remainder 0 when divided by 4.
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Case (ii) : Let x be an odd integer.
SoX
2

2k + 1 for some integer k.
Rk + 12 =4k*+ 4k + 1
4k (k+1)+1
4g + 1 where g = k(k+ 1)
= x> =4q + 1 leaves the remainder 1 when
divided by 4.
From Case (i) and Case (ii), the square of any
integer leaves the remainder either 0 or 1 when
divided by 4.
Use Euclid’s Division Algorithm to find the
Highest Common Factor (HCF) of
(i) 340 and 412 (i) 867 and 255
(iii) 10224 and 9648 (iv) 84, 90 and 120
(i) To find the HCF of 340 and 412. Using
Euclid’s division algorithm.
We get412=340x 1+ 72
The remainder 72 = 0
Again applying Euclid’s division algorithm

340 72 x4+ 52
The remainder 52 = 0.
Again applying Euclid’s division algorithm

72 52x1+20

The remainder 20 = 0.

SoX

Again applying Euclid’s division algorithm,
52 20x 2+ 12
The remainder 12 = 0.

Again applying Euclid’s division algorithm.
20 12x1+8
The remainder 8 = 0.

Again applying Euclid’s division algorithm
12 8x1+4
The remainder 4 = 0.

Again applying Euclid’s division algorithm
8 = 240

The remainder is zero.

Therefore HCF of 340 and 412 is 4.

To find the HCF of 867 and 255, using Euclid’s
division algorithm.

867 255x3+102
The remainder 102 = 0.
Again using Euclid’s division algorithm
255 102 x2+51
The remainder 51 = 0.

Again using Euclid’s division algorithm
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(iii)

(iv)

102
The remainder is zero.
Therefore the HCF of 867 and 255 is 51.

To find HCF 10224 and 9648. Using Euclid’s
division algorithm.

10224 9648 x 1 + 576
The remainder 576= 0.
Again using Euclid’s division algorithm
9648 576 X 16 +432
Remainder 432 = 0.
Again applying Euclid’s division algorithm
576 432 x 1+ 144
Remainder 144 = 0.
Again using Euclid’s division algorithm
432 144 x3+0
The remainder is zero.
There HCF of 10224 and 9648 is 144.
To find HCF of 84, 90 and 120.
Using Euclid’s division algorithm
90 84 x1+6
The remainder 6 = 0.
Again using Euclid’s division algorithm
84 6x14+0
The remainder is zero.

.". The HCF of 84 and 90 is 6. To find the HCF of
6 and 120 using Euclid’s division algorithm.

120 6x20+0

The remainder is zero.
Therefore HCF of 120 and 6 is 6
.. HCF of 84, 90 and 120 is 6.
Find the largest number which divides 1230
and 1926 leaving remainder 12 in each case.
The required number is the HCF of the numbers.

1230 -12 1218,

1926 — 12 1914

First we find the HCF of 1218 & 1914 by
Euclid’s division algorithm.

1914 = 1218 x 1+ 696
The remainder 696= 0.
Again using Euclid’s algorithm
1218 696 x 1 +522
The remainder 522 = 0.
Again using Euclid’s algorithm.
696 522x1+174

51x2+0
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The remainder 174 = 0.
Again by Euclid’s algorithm
522 = 174x3+0
The remainder is zero.
.. The HCF of 1218 and 1914 is 174.
.". The required number is 174.
If d is the Highest Common Factor of 32 and
60, find x and y satisfying d = 32x + 60y.
Applying Euclid’s division lemma to 32 and 60,
we get
60 = 32x1+28 (1)
The remainder is 28 = 0.
Again applying division lemma
32 = 28x1+4 ...(i1)
The remainder 4 = 0.
Again applying division lemma
28 =[4]x7+0 ...(iii)
The remainder zero.
.. HCF of 32 and 60 is 4.
From (ii), we get
32 = 28x1+4
= 4 = 32-28x1
4 = 32-(60-32x1)x1
[.-28=(60-32)x 1]
= 4 = 32-60+32
= 4 = 32x2+(-1)x60
’ x = 2andy=-1
A positive integer when divided by 88 gives
the remainder 61. What will be the remainder
when the same number is divided by 11?
Let the positive integer be x.
x = 88xy+6l
61 = 11 x5+6
(. 88 is multiple of 11)
.. 6 is the remainder. (When the number is
divided by 88 giving the remainder 61 and when
divided by 11 giving the remainder 6).
Prove that two consecutive positive integers
are always coprime.
Let the two consecutive integers be n and n + 1.
Suppose HCF (n,n+1)=p
= p divides n .. (1)
and p divides (n + 1) .. (2)
= pdivides (n + 1 — n) [From (2) — (1)]
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= p divides 1 \
There is no number which divides 1 except 1
=p=1 S HCF (n,n+1)=1.
= nand (n + 1) are Coprime.

EXERCISE 2.2

For what values of natural number n, 4” can
end with the digit 6?

4r=(2x2)"=2"x2"

2 is a factor of 4”.

So, 4" is always even and end with 4 and 6.
When 7 is an even number say 2, 4, 6, 8 then 4”
can end with the digit 6.

Example:

42=16 4 =64

4* =256 4°=1,024
4°=4,096 47=16,384
48 = 65,536 4°=262,144

If m, n are natural numbers, for what values
of m, does 2" x 5™ ends in 5?

2 x 5™M

2" is always even for all values of 7.

5™ is always odd and ends with 5 for all values
of m.

But 2”7 x 5™ is always even and ends in 0.
['.- even number X odd number = even number]

2" x 5™ cannot end with the digit 5 for any
values of m. No value of m will satisfy 2" x 5"
ends in 5.

Find the HCF of 252525 and 363636.
To find the HCF of 252525 and 363636
Using Euclid’s Division algorithm

363636 = 2525251+ 111111
The remainder 111111 = 0.
.. Again by division algorithm

252525 = 111111 x2+ 30303
The remainder 30303 = 0.
.. Again by division algorithm.

I11111 = 30303 x 3 +20202
The remainder 20202 = 0.
.". Again by division algorithm

30303 = 20202 x1+10101

The remainder 10101 = 0.
.. Again using division algorithm

20202 = ><2+0

The remainder is 0.
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Therefore HCF. 0f 252525 and 363636 is 10101. ¢ 6. Find the LCM and HCF of 408 and 170
1 .
4. 113824 = 29 x 3° then find & and b. . by. appl).fmg the fundamental theorem of
_ b ! arithmetic.
eIl If 13824=29%3 ! ST 408 and 170.
Using the prime factorisation tree I an
I 70
1
S ! AN N\
"\ 1 2 2
2 BN
2/\ : 2 /\
; . /\ 5 -17
/N ! 2
2 :
/\ \ 3
1
£ - 408 =23 x 3! x 17!
. : 170 =2"x 5" x 17!
2 | [By fundamental arithmetic theorem, every
3'/\‘@ 1 natural no except, can be factorized as a product
3/\ : of primes and it is unique]
1
13824 =2 X2 X2 x2Xx2x2X2 X32 >;2 >3< I Common Prime Factors | Least Exponents
X3x3!
2 1
=29x33=2¢x3" '
a =9,b=3. ! 17 1
1
5. If p™ x p2 x pX3 x pXa = 113300 wh(eitre ! S HCF=2'%17' = 34.
Pp Py Py» P, are primes in ascending order | , .
and x,, x,, x,, x, are integers, find the value of ' To find LCM, VYe list all prime factors of 408
Py Py Py» Py ANA X, X, X, X, | and 170, and their greatest exponents as follows.
’ 9y ’ 1 .
x| Xy x5 %, : Prime factors of 408
SR If p° X P27 x p3” x p,* =113400 X and 170 Greatest Exponents
D> Py Ps» D4 are primes in ascending order, !
X)Xy, X 3 x, are integers. 1 2 3
Using prime factorisation tree. | 1
I 1
2/\ ! 17 1
2 :
N | S LCM =23 x 3! x 51 x 17" =2040.
2 X
3 ! 7. Find the greatest number -consisting of
3/\ | 6 digits which is exactly divisible by 24,15,36?
3/\ . 58 To find LCM of 24, 15, 36
1
: |
5 1
= N\ \
5 ;2 3 2
113400=2 X 2 X 2 X 3 X 3 X3 X3 X 5X! "\ "\
5x7
7 [l 7 o]
=2x3*x52x 7! | /\ /\
X X X X !
= ' %X p? x pd xop ! 2 3
L op = 2,p2=3,p3=5,p4=7,x1=3,x2=4,x3=2, : 24 = 23%3
=1 ! 15 = 3x5
1
I 36 = 22x3?
¢
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So, it is not an arithmetic sequence. In a

a,=2°-2 = 8-2=6
geometric sequence,

a3=33—2 = 27-2=25
a4=4372 = 64-2=62
.. The first four terms are —1, 6, 25, 62, ...

E.ﬁ Sura’s = X Std - Mathematics ™ Chapter 2 = Numbers and Sequences @
Prime factors of 24, 15,36 | Greatest Exponents T N 24 _ 72 —3-3
2 3 | 8 24
3 9 ! .. It is a geometric sequence.
5 1 ! . The n'™ term of a G.P is ¢, = ar™!
S LCM = 23x32x5'=8x9x5= 360 ! [Here a = 8; r=3]
If a number has to be exactly divisible by 24, Sty = 8x 3 t, = 8x3%!
15, and 36, then it has to be divisible by 360. | = 8§x33 = 8§x34
Greatest 6 digit number is 999999. I - 8§x27 = 8% 81
Common multiplies of 24, 15, 36 with 6 digits : - 216 — 648
are 103680, 116640, 115520, ...933120, 999720 ! L gx 368 x3S
with six digits. . le = oX57 =0oX
. The greatest number consisting 6 digits which ! = 8§x243=1944
is exactly divisible by 24, 15,36 is 999720. The next 3 terms are 8, 24, 72,216, 648, 1944.
X .. B
8. What is the smallest number that when ! i 51,3, "'d N )
divided by three numbers such as 35, 56 and : B h-4L=hL-h
91 leaves remainder 7 in each case? ! = 1 __i B j B 1 It is an AP
m 35 = 5x7 . = .- 1t1S an A.r.
56 = 2x2x2x7 ! t, = at(n-1d
91 = 7x13 | [a=35,d=-4]
LCM o0f 35,56,91 = 5x7x2x2x2x13 | t, = S+3x-4=5-12=-7
= 3640 I ty = atd4d=5+4x-+4
" Required number = 3647 which leaves | = 5-16=-11
remainder 7 in each case. I te = a+t5d=5+5x-4
. e e e ! = 5-20=-15
9. Find the least number that is divisible by the : - The next three terms are 5, 1, -3, -7, —11, —15.
first ten natural numbers. .
a8 The least number that is divisible by the first ten | (iii) 1 , 2 , 3 -
natural numbers is 2520. ! 4 9 16
Hint: : General term is a, = " 5
1,2,3,4,5,6,7,8,9, 10 ! (n+1)
The least multiple of 2 & 4 is 8 ! _ 4 4 4
The least multiple of 3 is 9 : 44 (4+17° 5% 25
The least multiple of 7 is 7 | 5 5 5
The least multiple of 5 is 5 I as = (511) 62 36
LCM of 8 X 9 X 7 X 5=40 x 63 =2520. : 6 P
ey 7w
EXERCISE 2.4 ! PR
! . The next three terms are — — —
1. Find the next three terms of the following | 25 36 49
sequence. . 123 ! 2. Find the first four terms of the sequences
(i) 8, 24,72, ... (i) 5, 1,-3,... (iii) 179160 ! whose nt" terms are given by
. 1
S (i) 8, 24, 72... X (i a,-= nd—2 (i) a,= )" n(n +1)
In an arithmetic sequence a = 8, ! (iii) @ =2n>—6
d = t,—t, = t,—t "
271 312 ! =q =n3—
- 24-8 % T2-24 :m =, =n 32
= 16248 X (1) a=1"-2 = 1-2=-1
1
:
1
1
1
¢

orders@surabooks.com Ph: 9600175757 | 8124201000



This is Only for Sample for Full Book order Online or Available at All Leading Bookstores

@ Sura’s » X Std - Mathematics = Chapter 2 » Numbers and Sequences
(ii)

t

n

at(n—-1)d=3+m-1)>5
3+5n-5=5n-2
s on™term is Sn —2

= 2a2+a1=2><1+1=3
[a =1a,=1]

4. Find the indicated t f th A = 204 dgo
. 1n € 1ndaicate erms o (S Sequences _ 2613 n a2= 2% 3 L= 7

whose n'" terms are given by

< ['.'a3 =3, a,= 1]
. — n . =

(i) a,= m R and a, as = 2a(5,1)+ A5y

) Cor s . = 2a,ta,=2x7+3=17

(i) a,=—(n"-4);a, a;‘ ay [a,=7, a,=3]
. n = =

g (i) a = 5 45 = 2061y T aeo= 2051 a

e = 2x17+7=34+7=41

. 5x13 :2 [ag=17,a,=7]

13 N 3
13+2 1 3 .. The first six terms of the sequence are 1, 1, 3,

7,17,41, ...

a = (1Y nmn+1 )
D masy | x6 30713
= — 1 — —_—_— —,—— —
4 . T 6r2 gt 4
= (D*(H@)=2 !
1 i — 2 .
a, = (_1)2+1 (2) (2+1) . (11) a, = *(n *4), a4anda11
= 1P 3)=-6 I 4, = —@-4
I = — — |—j—
o = (DTEGH) e
1 = —
- (1'G) @ =12 . a (121 4) o
1 = _ E=— 4
a = CDFT@EED (1214
1
= (-1)°(4) (5)=-20 ! 5. Find a; and a,; whose n™ term is
2
. _ _ -1
...“The first four terrils arez2, 6,12, 20, ... ! n cniseven,n € N
(ii1) a, = 2n°—6 | I n+3
a,=2(12-6 = 2-6=-4 ! W) 2
a,=22)-6 = 8-6=2 I ;nisodd,n € N
4, =237 -6 = 18-6=12 ! 2n+1
a,=2(4?%-6 = 32-6=26 ! n? -1 .
,nis even
.. The first four terms are —4, 2, 12, 26, ... 1 n+3
I =
3. Find the n'" term of the following sequences '  a, n’ .
! ,nis odd
. . 12 - 2n+1
i 2,510,17,... (i) 0,5,5, ..... 1
1
(i) 3,8, 13, 18,... ! Aol ®o1 6ol 6
S (i) 2,5, 10,17=12+1,22+ 1,32+ 1,42 +1 .. | % T 3 8+3 11 11
conterm is n? + 1 : ) , [ n=28iseven]
N - B o L o it A AR _ 1 25 225
(11) , 5, 5,...—_1 ,_2 ',_3 - A : 2n+1 2%15+1 30+1 31
. n— ; [."n=151s odd]
I § 3
Conterm s n 16. Ifa =1,a,=1anda,=2a,  +a, ,,n=3,
1 .
(iii)3, 8, 13, 18 forms A.P since common ' n € N, then find the first six terms of the
difference is same. : sequence.
a =3 V9 a,=1,a,=1, a, = 2a,,+a,,
d =5 ! a, = 2a(3_1)+a(3_2)
I
1
1
1
I
1
1
1
I
1
1
1
I
1
1
1
I
1
1
1
é
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EXERCISE 2.5

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

© avasa . @illL
i) a-3,a-5a-"17,... (i 3325

(i) 9,13,17,21,25 (')_101 2
11l , 13,17, 21, 25.... iv) —,0,—,—,....
37733

v) 1,-1,1,-1,1,-1,...
S8 To prove it is an A.P, we have to show d =1, — ¢,
=t,—1,
(i) a-3,a-5a-17,..
hoo L4
d:tz—tlza—S—(a—3):ﬂ—S—ﬂ+3:—2
d=t,-t,=a-T—(a-5) =ad-T-d+5=-2
cd=—
a-3,a-5,a-"7,..isan A.P.
Gy +, L L1
2 3 45
d = t,—1 d = t,-1,
= 11 11
3 2 4 3
_ 273 _ 34 &
6 12 12
_
6
-1 -1
[
6 12
= t2—t1¢t3—l‘2
.. The given sequence is not an A.P.
(iii) 9, 13, 17, 21, 25, ...
d=t,—t = 13-9=4
d=t,—t, = 17-13=4
4 =4
.. The given sequence is an A.P.
Gv) =Lo 1 2 .
3
4=t = 0-(-1)=1
3 3
1 1
r_ 1
3 3
'.Ll,O,l,z,...isanA.P.
3 33
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L 4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
[}
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
¢

Sol.

o)

1,-1,1,-1,1,-1, ...
d=t,—t, = -1-1=-2
d=t,—1, 1-(-1)=2
2 # 2
So1,-1,1,-1, ... isnot an A.P.
First term a and common difference d are
given below. Find the corresponding A.P.

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

(i) 3 d 1
m) a= —,d= —_
4

™)

2
(i) a=5,d=6
APisa,a+d,a+2d, ..
= 55+6,5+2x%6, ...
= 5,11,17, ..
(i) a=7,d=-5
APisa,at+d,a+2d,...
= 7,7+ (-5),7+2(-5),...
= 7,2,-3, ..
3 J 1
(i) a 1 5
APisa,a+d,a+2d, ..
33 13 1 _ 3 3+2 3+4
- — —5—+Z — T = —— 9 v
4 4 2 4 (2) 4 4 4
. 357
APis —,—,—,.
444

Find the first term and common difference of
the Arithmetic Progressions whose n™ terms
are given below

(i) t,=-3+2n (i) t,=4-"Tn
(1) a=t = 3+21)=-3+2=-1
Heret, = 3+22)=-3+4=1
d = t,-t,=1-(-1)=2

First term = —1, common difference = 2

(ii) a=t, = 4-7(1)=4-7=-3
d = t-1
Heretr, = 4-7(2)=4-14=-10
d = t,—1,=-10—(-3)=-7

First term = — 3 , common difference = — 7

Find the 19th term of an A.P. 11, —-15, —-19....
Given A.Pis—11,-15,-19, ...

Herea = -11
d = t27t1=7157(711)
= —15+11=-4
n = 19
St = atm-1)d
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t

~11 + (19 - 1)(-4)

11+ 18X -4=—-11-72
= —83

Therefore 19™ term is — 83.

5.  Which term of an A.P. 16, 11, 6, 1.... is -54 ?
[Qy - 2019]

§Jd Given A.Pis 16,11,6, 1, ...

It is given that
t

n
Herea=16,d =

St
n

54
54

. 15th term is —54.

6. Find the middle term(s) of an A.P. 9, 15, 21,
[PTA - 1]

27,...,183.

—54
tL,—t,=11-16=-5
atm-1)d

16+ (n—1)(-5)

16 -5n+5

—54

—54 -21

75
75
5

=15

§Jl GivenA.Pis9, 15,21, 27,..., 183

No. of terms in an A.P. is

Here a=9,/=183,d

.. No. of terms = 30. The middle must be 15th

n

term and 16th term.

['."n=30is even, the middle terms are #3, and #3, + 1]

6
29+1=30

2 2
atm-1)d

= 9+14%6

9+84=93

= aqa+15d

9+15x6=9+90=99

.". The middle terms are 93, 99.

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

twenty fourth term is zero.

S Let a and d be the first term and common
difference of the A.P.

orders@surabooks.com
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Given that 9t9 = 15t15

Since t, = a+(n-1)d, we get
9a+8d) = 15(a+ 14d)
9a+72d = 15a+210d

9a +72d —15a-210d = 0

= —6a+138d = 0

= 6a +138d = 0 [Dividing by —1]

.. (1)
To prove that 6z,, = 0
Consider 6t,, = 6(a+23d)
= 6a+138d=0
[by (1)]
= 6t,, = 0

2%
= 6 times 24™ term is 0.

If3+ Kk, 18—k, 5k + 1 are in A.P. then find k.
[PTA-3 & 5]

Given 3 +k, 18—k, 5k+ 1 are in A.P

= Common difference is same

Hence proved.

= L—t, = -t
= 18—k-B+k = 5Sk+1-(18-k)
= 18—-k-3-k = 5k+1-18+k
= 15-2k = 6k—17
= 15+17 = 6k+2k
= 32 = 8k
= k = £=4
8
~k =4

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

Given A.Pisx, 10, y, 24, z, ...

= Common difference is same.

d = t,-t,=10-x (1)
= t,-t,=y-10 ..(2)
= f,—t;=24-y ...(3)
= t,—t,=z-24 ..(4)

(2) and (3)
= y—10 = 24—y
2y = 24+10=34
34
y 5 17
(1) and (2)
= 10-x = y—10
10-x = 17-10=7
—-x = 7-10
X = #3=>x=3.
From (3) and (4)
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11.

24—y = z-24
24-17 = z-24
7 = z-24
c. z = 7+24=31
.". The required values are
x =3
y = 17
z = 31
10. In atheatre, 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? [PTA - 4]
Since there are 20 seats in the first row,
leta = 20=¢,
Each successive row contains 2 additional seats
than its previous row.
t, = t;, +2=20+2=22
c. t, = ,12=22+2=24
and so on
. The A.Pis 20, 22, 24, 26, ...
Since there are 30 rows, n = 30
Herea = 20,d=t, —t,
= 22-20=2
Sty = 20+29(2)
[t =a+(n—1)d]
= 20+58=78
.. There will be 78 seats 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.
Let the three consecutive terms be a — d, a,
a+d
Theirsum = a—-d+a+a+d =27
3a = 27
a = 2 =9
3
Their product = (a—d)(a)(a+ d)=288
= 9a*-d?
= 9(9>-d?) = 288
= 9@Bl-d*) = 288"
81—-d? = 32
—d? = 32-81
—d? = —49
&P =49 =d=417
.. The three terms are if a =9, d="17
a—-d,a,at+d = 9-7,9+7
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AP = 2,9, 16 )\

ifa = 9,d=-17,
AP = 9-(-7),9,9+(-7)
= 16,9,2

12. The ratio of 6th and 8™ term of an A.P is 7:9.
Find the ratio of 9™ term to 13" term.
ls
Sol| g =
a+5d
a+7d
9a +45d
9a +45d — Ta — 49d
2a —4d
a
Substitute a = 2d in
ly _ a+8d _ 2d+38d
f3 a+12d  2d+12d
104
144

t,; = 577.

[ t,=a+(n-1)d]
a+49d

O Ol

= 2a=4d

I
N OO
S8

5

7

R 7

13. 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.

Bl Let the five days temperature be (a —d), a, a + d,
a+2d,a+3d.

Thethreedayssum=af/+a+a+/=0
=3a=0=a=0. (given)
atd+a+2d+a+3d=18

['.- Sum of the last 3 days = 18° C]

3a+6d = 18
30)+6d = 18
6d = 18
a-18_3
6

.". The temperature of each five days is a — d, a,
atd,a+2d,a+3d

0-3,0,0+3,0+2(3),0+3(3)
= -3°C, 0°C, 3°C, 6°C, 9°C
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4 14.

Priya earned 15,000 in the first month.
Thereafter her salary increased by 31500 per
year. Her expenses are 313,000 during the
first year and the expenses increases by 3900
per year. How long will it take for her to save
320,000 per month.

Yearly

Salary
15000
16500
18000

Yearly
expenses

13000
13900
14800

Yearly

savings
2000
2600
3200

1% year

27 year

3" year

We find that the yearly savings is in A.P with
a, = 2000 and d = 600.

We are required to find how many years are
required to save 20,000 a year .....
Givena, = 20,000
a, = a+t(n-l)d
20000 2000 + (n —1)600
(n—1)600 = 18000
18000
— =30
600
31 years.

EXERCISE 2.10

n—1

n =

Multiple choice questions

1.

Euclid’s division lemma states that for
positive integers a and b, there exist unique
integers ¢ and r such that a = bq + r, where r
must satisfy.

(A) 1<r<b
(C) 0<r<b

(B) 0<r<b
(D) 0<r<bh
[Ans. (C) 0 < r<b]

Using Euclid’s division lemma, if the cube of
any positive integer is divided by 9 then the
possible remainders are [Sep.-2020; PTA - 5]
(A) 0,1,8 B) 1,4,8
<) 0,1,3 D) 1,3,5

[Ans. (A) 0, 1, 8]

Cube of any +ve integers 13, 23, 33 43, ..

1,8,27, 64,125,216 ...
Remainders when 27, 64, 125 are divided by 9.
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3.

L 4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
¢

4.

5.

6.

[Hint:] 74 =

If the HCF of 65 and 117 is expressible in the
form of 65m — 117 , then the value of m is
[PTA -1; Hy - 2019]
D) 3
[Ans. (B) 2]

A4 B2 ©O1

[Hint:] HCF of 65 and 117

117 = 65x1+52
65 = 52x1+13
52 = 13x4+0
.13 is the HCF of 65 and 117.
65m—117 = 65x2—-117
130 - 117 13
somo= 2

The sum of the exponents of the prime factors
in the prime factorization of 1729 is [PTA-4]
A1 B)2 (©)3 (D) 4

[Ans. (C) 3]

1729 = 7 x 13! x 19!

1729
7 547
1319

19 1
The least number that is divisible by all the
numbers from 1 to 10 (both inclusive) is
(A) 2025 (B) 5220 (C) 5025 (D) 2520
[Ans. (D) 2520]

1,2,3,4,5,6,7,8,9, 10
1,1,3,2,5,3,7,4,9,5
1,1,3,1,5,1,7,2,9,5
1,1,1,1,5,1,7,2,3,5
L1,1,1,1,1,7,2,3, 1
L1, 1,1,1,1,1,2,3,1
L, 1L,1,1,1,1,1,3,1
L, L1100

*.LCMof1,2,3,4,.,10is 2 x2x3Xx5X

'7 X2 x3=2520

7% = (mod 100)
(A) 1 B)2 (©)3
~ (mod 100)
7R =71 = (mod 100)

W N 3 W W NN

[PTA-1; Qy -2019]
(D) 4
[Ans. (A) 1]
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7. Given F,=1,F,=3andF, =F, _ +F, _, then ¢ 9.
1

F5 is
(A) 3 B) 5
P,
Fn
F

8. The first term of an arithmetic progression is

unity and the common difference is 4. Which

©) 8 (D) 11
[Ans. (D) 11]
= 1,F,=3
= anl +Fn72

F,  +F, ,=F,+F;

F,+F,+F,+F,

F2+F1+F2+F2+F1

3+1+3+3+1=11

of the following will be a term of this A.P

(A) 4551
(C) 7881
;
d
tn
dn -3
4n
n

It is not possible.
4n -3

4n

n

4dn -3

ml‘)ﬂ 4n
A

n=

4n -3
4n

n is a fraction.

(B) 10091
(D) 13531

[Ans. (C) 7881]

= at(mn-1)d
= 1+4n—-4
= 4551

= 4554

= will be a fraction

= 10091

= 10091 +3 = 10094
= a fraction

= 7881

= 7881+ 3 =7884

, n is a whole number.

= 13531
= 13531 +3=13534

. 7881 will be 1971 term of A.P.

orders@surabooks.com
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If 6 times of 6™ term of an A.P is equal to \

7 times the 7th term, then the 13th term of the

A.P. is [PTA - 4]
(A) 0 B)6 (C)7 (D) 13
[Ans. (A) 0]
6, = Tt

6(a+5d) = T(a+ 6d)

6a+30d = Ta+42d
Ta+42d—6a—-30d = 0

a+12d = 0=t

10. An A.P consists of 31 terms. If its 16th term is

m, then the sum of all the terms of this A.P. is

[PTA - 5]

1

(A) 16m (B) 62m(C) 31m (D) %m

[Ans. (C) 31 m]

e = m
Sy, = %(2a+30d)
31
- 2(Z(a+15ar))(-_-z16:a+15d)
= 31(t;) =31 m
11. In an A.P., the first term is 1 and the common

difference is 4. How many terms of the A.P
must be taken for their sum to be equal to

120? [Govt. MQP - 2019]
(AY6 (B)7 (C) 8 (D) 9
[Ans. (C) 8]
a = 1,d=4
S = 120=§(2a+(n—1)d)
120 = %(2X1+(n—1)4)
n n
120 = 5(2+4n—4)=5(4n—2)
- %.Z@n—l)
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In this case, we have

=n@2n-1) * 1
1 — 2
S R I G
120 = 2n2—n AN A N SR T
22 —n—120 = 0 -6 L5 8 s o
_ 2 2 ' -, The next term is —X==—=—
(n-8)(2n+15) = 0 (1—8) s ! <. The next term is =X ===
n =8, (n +?) : 14. If the sequence t)s L,y ty,... are in A.P. then the
| sequence fg, t,,, t gs... i [Hy - 2019]
n o= -5 | (A) a Geometric Progression
2
| (B) an Arithmetic Progression
12. If A= 2% and B =264+263+262+ . +2° which of 1 _ . . .
the following is true? [Sep. - 2020; PTA - 6] | (C) neither an Arithmetic Progression nor a
(A) B is 2% more than A | Geometric Progression
(B) A and B are equal | (D) a constant sequence
(C) B is larger than A by 1 : [Ans. (B) an Arithmetic Progression]
(D) Ais larger than B by 1 : I, by by s 1, 2,3, ..
[Ans. (D) A is larger than B by 1] ! _
A = 265 : Ift6:6, Z12:12, t18:18 then6, 12, 18 ...1s
1 an arithmetic progression
B = 204+2034262+ +20
' 15. The value of (13 + 23+ 33+ ... + 15%) —
B = 20+21 422+, +20 !
o : A+2+3+..+15)is [PTA - 3]
GP=1+21+22+_ +2%itisa G.P X
Herea=1,r=2,n=65 - ! (A) 14400 (B) 14200
— 1
. Sumofthe GP = S = "(r—l) . (C) 14280 (D) 14520
r— I
1255 —1) S5, ! [Ans. (C) 14280]
= = 1
2-1 1 2
: 15x16 15x16
' | Hint: _ — 2
A=26 B = 265 | ( 5 ) S = (1202120
. . ! = 14280.
.. Bis smaller. A is larger than B by 1. I
1
311 1 ! i i =
13. Thenextterm of thesequence —,—,—,—,... ! Unit Exercise - 2
16 8 12 18 |
is [PTA-2;Qy-2019] | 1, Prove that n’> — n divisible by 2 for every
(A) i (B) 21_7 (C) % (D) é : pOsitive integer n.
) \ 81 To prove n*> — n divisible by 2 for every positive
[Ans. (B) 2_7] \ integer 7.
i , =, L , i ) e : We know that any positive integer is of the form
8 12 18 P s
16
) 5 | 2q or 2q + 1, for some integer ¢.
1
-8 _ lxé _2 | So, following cases arise:
3 g3 3 : Case I. When n = 2g.
16 I
1
1
1
¢

n*—n=(29)7"-2q9=4¢>-29=2q(2q - 1)
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.35 is the HCF of 175 & 105. 2a+2nd—a—-md = 0

(i) .. The milk man’s milk can’s capacity is at+(2n-myd = 0

35 litres.

= n? —n=2r where r = g(2q — 1) ¢ 3. When the positive integers a, b and c
! divided by 13 the respective remainders
2 _ . . . . 1
= n° — nis divisible by 2. : are 9, 7 and 10. Find the remainder when
Case II. When n =2g + 1. I a+2b + 3cis divided by 13.
X e
In this case, we have RSOl Le_t the positive integers be a, b, and c.
1 a=13¢g+9
n—n=Q2q+12-2qg+1) : b=13g+7
! c=13¢+10
=2¢g+1)(2g+1-1)=Q2q+1)2
@qrD@g*1=D=@aD2a 1t 3e=13¢+9+2(13g+7) +3(13¢ + 10)
=n’—n=2rwherer=q(2q+1) : =13¢g+9+26g + 14 +39¢g + 30
— 72— n is divisible by 2. I =T8¢ +53=(13 X 004" 33
I The remainder is 53.
Hence n” — n is divisible by 2 for every positive : But53=13x4+1
integer n. ! .. The remainder is 1
2. A milk man has 175 litres of cow’s milk and 1 4- .Show that 107 is of the form 44 +3 for any
105 litres of buffalow’s milk. He wishes to sell | Integer g.
the milk by filling the two types of milk in ! g 107=104+3
cans of equal capacity. Calculate the following | 107 = 4 x 26 + 3. This is of the form
(i) Capacity of a can (ii) Number of cans of | a = bg + r. Where g = 26. Hence it is proved.
) . s b
co.\ivks milk (iii) Number of cans of buffalow’s "5 (m + 1™ term of an A.P. is twice the
. | (n + 1) term, then prove that (3m + 1) term
175 litres of cow’s milk. I is twice the (m + n + 1) term.
1
105 litres of goat’s milk. SOl = a+t(n-1)
HCF of 175 & 105 by using Euclid’s division : t = atr(m+1-1)d
1
algorithm. ! = a+md
1
175=105 x 1 + 70, the remainder 70 = 0 | ty = atr(n+1-1d
Again using division algorithm, | = a+nd
1
105=70x 1 + 35, the remainder 35 = 0 | 2(t,,) = 2(a+nd)
gain using division algorithm. ! Loy = 20, (D)
70 =35 x 2 + 0, the remainder is 0. ! =a+md = 2(a+nd)
1
I
I
) , , 175 | lamery = @t @m+1-1d
(i1) No. of cow’s milk obtained =— I
35 1 = a+3md
_ 1
_5‘;2(‘)25 ! bpimiry = @+ (m+n+1-1)d
(ii1) No. of buffalow’s milk obtained = 35 : = a+(m+n)d
1
=3 cans. ! 2(t(m+n+1)) = 2(a+ (m+n)d)
i = 2a+2md+ 2nd

orders@surabooks.com Ph: 9600175757 | 8124201000



This is Only for Sample for Full Book order Online or Available at All Leading Bookstores

X §td - Mathematics = Chapter 2 ™ Numbers and Sequences

@ Y Sura’s
t(3m+l) = 2t(m+n+l) (2)
a+3md = 2a+2md+2nd
2a+2md +2nd—a—-3md = 0
a-md+2nd = 0
a+@2n-m)yd = 0
s Atis proved that 4,y = 27,
6. Find the 12t term from the last term of the
A.P-2,-4,-6,...-100 .
- —-100— (-2
g a=l - D,
-2
-100+2 -98
=41 = —+1
-2 -2
n = 49+1=50
12 term from the last = 39" term from the beginning
iy = a+38d
= 2+38(-2)=-2-76
= 78
7. 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 21
terms, which is the same as the difference
between any two corresponding terms.
A Let the two A.Ps be
AP, = a,,a,+d,a;+2d,..
AP, = aya,+d a,+2d,..
In AP1 we have a, = 2
In AP, we have a, = 7
t,yinAP =a, +9d= 2+9d (1)
t,yinAP,=a, +9d= 7+9d .(2)
The difference between their 10th terms
=()—-(Q2) = 2494 -7-94
= -5 ..(D
t,,inAP, = a,+20d=2+20d .(3)
t,,inAP, = a,+20d=7+20d .(4)
The difference between their 21st terms is
3) -4
= 2+20d —-7-20d
= -5 ...(I1)
I =11
Hence it is proved.
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PTA EXAM QUESTION & ANSWERS

The sequence — 3, — 3, — 3,.... is
(A) an A.P only

(B) aG. Ponly

(C) neither A.P nor G.P

(D) both A.P and G.P
[Ans. (D) both A.P and G.P]

[PTA-1]

Common difference = 0

2.

Common ratio = 1

If a and b are two positive integers where
a>0an b is a factor of « then HCF of @ and b

is [PTA-4]
(A) b (B) a (C) 3ab (D) %
[Ans. (A) b]
If a, b, c are in A.P then Z b is equal to [PTA - 6]
—C
b a
“ I ®»I ©O©= O!
b c c
[Ans. (D) 1]

a-b=b-c

1.

Is 7 x5 x 3 x 2+ 3, a composite number?
Justify your answer. [PTA - 3]
Yes, the given number is a composite number,
because
Tx5x3x24+3=3x(Tx5%x2+1)=3x71
Since the given number can be factorized in
terms of two primes, it is a composite number.
Which term of the A.P 21, 18, 15, ... is

— 81? State with reason is there any term 0 in

this A.P? [PTA - 5]
a =21
a = 18-21=-3
t = at+(n-1)d
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81 = 21+ =13 * [ GOVI. EXAM QUESTION & ANSWERS
—-81-21 = (n—1)x-3 34
102 = (n-1)x—3 3)102 | 1 MARK
1(3)2 = (-1 _ 9 ' Multiple choice questions
- 12
34 = n—1 1. A sequence is a function defined on the set of

n = 34+1=35 [Qy - 2019]

0= 21+(n-1)x-3
21 = (n—-1)x-3

(A) Real numbers (B) Natural numbers
(C) Whole numbers (D) Integers

‘_231 -l [Ans. (B) Natural numbers]|
7=n-1 2 MARKS
Tl =n 1. Find the 3™ and 4™ terms of a sequence, if
n =38 )
h . n~ if nisodd
8" term is 0 :
3 Fi . . a,=9 , [Sep. - 2020]
. ind the common difference of an A.P in .
which 7, —¢,, = 32. [PTA - 6] ~, ifniseven
2ol f, = atr=ld > if  nisodd
Ly = a+17d Sol. a, =3,
n- . .
t,, = a+13d ? if nmiseven
a+17d—a—-13d = 32 a, =3*=9 [ n=91s odd]
4d = 32 _ﬁ_&_g _gi
J - %: a, = 5 5= [.-n=281seven]

2. Find the greatest number that will divide
445 and 572 leaving remainders 4 and 5
respectively. [Qy - 2019]

1. If the sum of the first p terms of an A.P is

ap® + bp. Find its common difference. [PTA - 6] Bl Since the remainders are 4, 5 respectively the

required number is the HCF of the number

Sol, a = a(l1?>+b(l)=a+b,
445-4=441,572 - 5=567.
L+t = 2%a+2b _ .
Hence, we will determine the HCF of 441 and
= 4a+2b

567. Using Euclid’s Division algorithm,
t, = 4a+2b—(a+b)

2 We have
- dath 567 = 441 x1+126
d = -4 441 = 126 x3+63
= 3atb-(ath) 126 = 63x2+0
= 2a

Therefore HCF of 441, 567 = 63 and so the

required number is 63.

- = Y — S
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3.

a and b are two positive integers such that ¢ 4. Show that the sequence described by

a® x b* = 800. Find ‘e’ and ‘b’ [Hy -2019] | g = tni i oan AP [Hy - 2019]
; .P.
§Jl The number 800 can be factorized as | 36
! 3 5 7
800 =2x2x2x2x2x5x5=25x52 :malzg a= a=
Hence, a” x b= 25 x 52 ! _
ence, a | -t = 1,1,
This implies that a =2 and b =5 (or) a = 5 and
b=2 ! 5. 3 _ 152 214
I 6 6 6 6 6 6 3 3
1
! s Itisan A.P
é
SEERR
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