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Universities and Colleges.
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answers for exercise problems.

In complete cognizance of the dedicated role of Teachers,
I completely believe that our students will learn the subject
effectively with this guide and prove their excellence in
Board Examinations.

I once again sincerely thank the Teachers, Parents and
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God Bless all. Subash Raj, B.E., M.S.
- Publisher
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9
0&1 $ RELATIONS AND
#% °  FUNCTIONS

®
‘ FORMULAE TO REMEMBER k
(| Vertical line test :

A curve drawn in a graph represents a functions, if every ver}ical line intersects the curve in at
most one point.

" — = = o '\_f—'.\_ul'-\_l" -|..|-"IIIl

a Horizontal line test :

A function represented in a graph is one - one, if every horizontal line intersect the curve in at
most one point.

d Linear functions has applications in Cryptography as well as in several branches of Science and
Technology.

ot
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Y Sura’s

X Std - Mathematics ™ Chapter 1 ' Relations And Functions

EXERCISE 1.1

Find Ax B, AxA and B xA
(i) A={2,72,3} and B={1,—4} (ii) A=B={p,q}
@[i)A={mn};B=¢ [PTA-1]

i A={2,-2,3} B={1,-4}
AxB = {(2,1),(2,-4), (-2,1), (-2, -4),
(3, 1), (B, -4)}
AxA = {2 2), (2, -2),(2,3), (-2, 2),
(-2,-2),(-2,3),(3,2), (3,-2),
3,3}
BxA = {(1! 2)! (1! _2)! (1! 3)! (_4a 2)!
(_4’ _2)’ (_41 3)}
(i) A=B = {(p.0)
AxB = {(p,p), (p, 9), (g p). (@ o)}
AxA = {(p,p) (p,a) (@ p) (@ a}
BxA = {(p.p). (p. 9), (g, p). (@ o)}
(iii) A={mn} B=¢
AxB = {}
AxA = {(mm), (m,n), (n, m), (n,n)}
BxA={1}
Let A= {1, 2,3} and B = {x | X is a prime

number less than 10}. Find Ax B and B x A.
A=4{123}B={22357}
AxB = {(1,2),(1,3),(1,5),(1,7),(2,2),
(2,3),(2,5).(2,7),(3,2),(3,3),
3.5). @ N}
BxA = {(2,1),(2,2),(2,3),(3,1), (3, 2),
3.3).(5.1).(.2),(5,3),.(7.,1),
(7,2), (7, 3)}
If B x A={(-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),
@ 4
HereB={-2,0, 3}
[All the first elements of the order pair]
and A={3, 4}
[All the second elements of the order pair]
If A={5, 6}, B=1{4,5, 6}, C ={5, 6, 7}, Show
that AXA = (B x B)n(C xC).
A= {56}B={4,56}C={5,6,7}
AxA = {(5,5), (5, 6), (6,5), (6,6)}...(2)
BxB = {(4, 4), (4, 5), (4, 6), (5, 4),
(5.5), (5.6). (6,4), (6.5), (Q,_ﬁz)g
(2
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(i)
SOl

CxC = {(5.5),(5.6),(57),(6.5), (6.6),
6,7),(7,5),(7,6), (7, D} ..(3)
(BxB)n(CxC)={(5,5), (5 6),(6,5), (6,6)}
..(4)

=@

AxA = (BxB)n (CxC). Itisproved.
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 (B ND)

AnC = {3}

BnD = {3,5}
(AnC)x(BnNnD)=4{(3,3),(3,5}

RHS = (AxB)n (CxD)

AxB = {(1,2),(1,3),(1,5),(22),(2,3),

(2,9),(3,2),(3.3), (3.5}

CxD={(3,1),(3.3).(3.5), (4, 1), (4,3), (4,5)}
(AxB)n(CxD)=4{(3,3), (3,5} .(2)
= (1) =(2) .. Itis true.
LetA={x e W |x<2},B={Xxe N |1 <x <4} and
C={3, 5} . Verify that
(i) Alx (BUC)=(A x B)U(A x C)
(i) Ax(BNC)= (A x B)"(A x C)

[PTA - 5; Sep - 2021]
(iii) (AUB) x C = (AxC)U(B x C)

AxBulC) = (AxB)U(AxC)
A= {xeW|x<2}={0, 1}
[Whole numbers less than 2]
B = {xeN|1<x<4}={2, 3,4}
C = {3,5}
[Natural numbers from 2 to 4]
LHS = Ax(BuC)
BuC ={2,3,4u {3 5}
={2,3,4,5}
Ax(BuUC) ={(0,2),(0,3),(0,4),(0,5),
(1,2), (1,3), (1,4),a, Ez)l})»

()

[PTA-2]

RHS =(AxB) U(AxC)
(AxB) ={(0,2),(0,3),(0,4),(1,2),
(1.3), (1. 4}
(AxC) ={(0,3),(0,5), (1, 3), (1.5}
(AxB)u (AxC)={(0,2),(0,3),(0,4), (0,5),
(1,2), (1, 3), (1, 4),(@1, 5()5
(1) =(2), LHS =RHS Henceitis provéa.

Ph:9600175757 | 8124301000

Kindly send me your answer keys to our email id - padasalai.net@gmail.com


https://www.padasalai.net/
https://www.padasalai.net/

www.Pa S?sl,ai's'hsaly for Sample for Full Book Order Wécc?rsalps'm

Availablve at All Leading Bookstores

Y7 Sura’s = X Std - Mathematics = Chapter 1 = Relations And Functions Q

(i) Ax(B NC) = (AxB) N(AxC) * (i) Ax(B-C)=(AxB)—(AxC)
LHS = Ax (B N C) l LHS = Ax (B-C)

(B NC) = {3} : (B-C) = {3,5, 7}
Ax(B nC) = {0 3), (1 3)} (1) Ax(B-C)= {(1,3),(1,5),(1,7),(273),(25),
RHS = (AxB) N (AxC) | 2,7),(3,3), (3,5), (3, 7), (4, 3),

AxB) = {0.2.0.9.0.0.0.2) 6.3.6.5.6.7,7.9, (9

(L.3), (1,4} ! 7,7} ...(0)
(AxC) = {(0.3),(0,5),(1.3), (1.5} RHS = (AxB)-(AxC)

(AxB) n(AxC) = {(0,3),(1,3)}  ..(2) . (Ax B)
(1) = (2) = LHS = RHS.
Hence it is verified.
(iii) (AUB)xC=(AxC)U (B xC)

{(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, 7),
(5,2),(5,3), (5,5), (5, 7),

P A (6,2), (6. 3), (6. 5), (6, 7).
(AUB)xC = {(0,3),(0,5), (1,3), (L 5), (7,2),(7,3), (7, 5), (7.1)}
,3),(2,5),(3,3),(3,5), (AxC)={(1,2),(22),32),42),(5,2),(62),(72)}
4,3), (4 5)} ...(1) 1+ (AxB)-(AxC)=(L3),(1,5),(17),(@23)(25)
RHS = (AxC)u (B xC) 2,7),(3,3),3,5),(37),(43),
(AxC) = {(0,3),(0,5), (1, 3), (1,5)} 4,5),(4,7),(53),(55),57),

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

1=

. 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)NB x C) [Sep. - 2020]
(ii) AXx(B-C)=(AxB)—(AxC) [PTA-1]

A={1223,4,56,T7}

(6,3),(6.5), (6, 7). (7.3), (7, 5),
7, N} ..(2
(1) =(2) = LHS =RHS. Hence it is verified.

EXERCISE 1.2

1. "LetA={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,={-1D}
(“I) R3 = {(27_1)9 (797)3 (1a3)}
(IV) ]R4 = {(77_1)9 (093)3 (3’3)3 (0’7)}

3 GivenA={1,2,3,7}andB={3,0,-1, 7}

B = {2,3,5 7} (i R, ={21), (7 1)} A 5
C=1{2 2 and 7 cannot be related to
lsinceleB

[ .- 2 is the only even prime number]
g2 () ANB)xC=(AxC)n (B xC)
LHS = (AnB)xC
AnB = {2,3,5 7}
(AnB)xC={(22),3 2,6 2,7 2}
(1

. R, is not a relation.
(i) R,= {(-1,1)}
-1 cannot be related to 1
since-1¢Aand1¢B
. R, is not a relation.

L — (A | I

RHS = (AxC)n(BxC) (i) Ry;= {(2,-1), (7, 7), (1, 3)}
(AxC) = {(1,2),(2.2),(3.2),(4,2),(5.2), A B
(6,2), (£.2)} R, is a relation since

(BxC) = {(2.2),3.2), (5.2), (Z.2)} ' 2 is related to -1, 7 is
(AX C) M (B X C) = {(21 2)! (3’ 2)! (51 2)1 (7! 2()2% ‘ related to 7 and 1 is
1) = (2) related to 3.
.. LHS = RHS. Hence it is verified.
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) (iv) R,=

{(7,-1).(0,3),(3,3), (0, 1)}

A B 7 is related to -1

3isrelated to 3

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

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. [Sep - 2021]
GivenA={1,2,3,4,...45}
~AxA={(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 ”
~ R={(121) (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
~RcAxA
Domainof 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 Ris given by the set {(X, V) =X+ 3,
x €40, 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}
When x =0,
When x =1,
When x =2,

y +3=3
y
y
Whenx =3, vy
y
y

+3=4
+3=5
+3=6

[ y=x+3]

O hwWNEFO

When x =4, +3=7
When x =5, +3=8
- R={(0, 3),(1,4),(2,5),(3,6),(4,7), (5 8)}
~.Domainof R = {0, 1,2, 3,4, 5}
[All 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. Y)Ix=2y,xe{2,3,4,5},y € {1,2,3,4}}
(i1) {(x, y)ly = x+ 3, X, y are natural numbers < 10}

SR (i) R={(x, y)|x=2y,xe {2,3,4,5}and

ye {1,2,3,4}}

orders@surabooks.com

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

Whenx =2, y=§=3=l
2 2
X
[:x=2y=¢y=§]
When x =3, y=E
2
When x =4, yzgzz
5
When x =5, y=5

(a) an arrow diagram 3 cannot be related

|/

to % and 5 cannot be

related to 2 .
2

(b) a graph
AY
5-_
et
S
L (4.2
5T
1T .(2! 1)
< 0 } } ——f >
X' Lo 2nnd A ey
=1
Yy

(c) Roster form: R={(2, 1), (4, 2)}
R={(x y)ly=x+3,
x and y are natural numbers <10}
x={1,2,3,456,7,8,9
y={1,2,3,4,5,6,7,8,9}

[ x and y are natural numbers less than 10]
Giveny = x+3

When x =1, y =1+3=4
When x =2, y =2+3=5
When x =3, y =3+3=6
When x =4, y =4+3=7
When x =5, y =5+3=8
When x =6, y =6+3=9
Whenx =7, y =7+3=10
When x =38, y =8+ 3=111011,12¢y]
When x =9, y =9+3=12

R={14) (2,5), (3,6),(47),(58), (6 9}
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(@)

an arrow diagram

1
2
3
4
5
6
7
8
9

O©COoO~NOUIE WN -

(b) agraph

(©)

(@)

AY
of * (69
68
o t @

6] i)

'@y

Ay

T R BRIy

—]Vy'
Roster form :
R={(14),(25).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, A3, 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, A A
C-Clerks — C,C,C,C
M - Managers — Ml, MZ, M3
E — Executive officer — El, E2
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,)}

oA

4

5
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EXERCISE 1.3 1

Letf={(x,y)|x,y € Nandy =2x} be a relation
on N. Find the domain, co-domain and range.
Is this relation a function?

Givenf = {(x,y)|x,ye Nandy=2x}
Whenx =1, y =2(1)=2

When x =2, y =2(2)=4

Whenx =3, y =2(3)=6

When x =4, y =2(4)=8andso on.

R ={(,2),(2,4), (3,6),(4,8), (5, 10),..}
Domainof R ={1, 2, 3, 4,...},
Range of R ={2, 4, 6, 8,...}

i

N

Since all the elements
of domain are related
to some elements of
co-domain, this relation
fis a function.

S, N0 WN

Let X = {3, 4, 6, 8}. Determine whether the
relation R ={(x, f(x)) [x e X, f(x) =x*+ 1} isa
function from X to N ?

x = {3,4,6,8}
R = ((x, f(X)xe X, f(x)=x%+ 1}
f(x)=x2+1 A
f(3)=32+1=10 x

f4)=42+1=17 é\
S

f(6) =62+ 1=37
f(8) =82+1=65

R ={(3, 10), (4, 17), (6, 37), (8, 65)}

Yes, R is a function from X to N.

Since all the elements of X are related to some
elements of N.
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3. Given the function f : x — x?>— 5x + 6, evaluate T 6. Afunction fis defined by f(X) = 2x -3
i) f-1) i) f(2a
() ( (2a) 0 fing FO+ f)

(i) f(2) (iv) f(x—1) 5
Give the function f : x — x2 — 5x + 6. (i) find x such that f (x) = 0.
(iii) find x such that f(x) = x.

(I) f-1) i (_1)2 —5(1)+6 i L 25 t6=12 (iv) find x such that f(x) = f(1 — x).
(||) f(2a) = (2a)-5(2a) + 6 =4a—-10a+6 SO! Givenf(x) = 2x—3

(i)  f(2) = 2°-5(2)+6=4-10+6=0 f(0)+ (1)

(iv) f(x-1) = (x-1)2-5(x-1)+6 0 —5

= xX2-2x+1-5x+5+6
= X2-7x+12

4. A graph representing the function f(x) is

f(0) = 2(0)-3=-3
f(1) = 2(1)-3=-1
CfO+fm) o 3-1 -4

given in figure it is clear that f (9) = 2. > 5 5 -2
o (ii) fx) = 0 =>2x-3=0
BN 2Xx = 3
7 3
X = =
el 2
4 i (iii) f(xX) = x=2x-3=x=2x-x=3
3 i X =3
i : (iv) f(x) = f(1-x)
: 2x-3 =2(1-x-3
O 1121345 6| 7 18rg0 2X—3 = 2-2x-3
(i) Find the following values of the function X+2x = 2-F+%
@) f0) (b)f(7) (c) f2) (d) FA0) 4 = 2
(i) For what value of X 1S f(X) = 17 % Ea
(iii) Describe the following (i) Domain o ,4/ 2
(ii) Range. 1
(iv) What is the image of 6 under f ? X = 5

S (i)  From the graph 7. An open box is to be made from a square

(@ f@O)=9 (c) f(2)=6 piece of material, 24 cm on a side, by cutting
(b) f(7)=6 (d) f(10)=0 equal squares from the corners and turning
(i) Atx =95 f(x)=1 up the sides as shown in figure. Express the

(iii)) Domain ={0,1,2,3,4,5,6,7,8,9, 10}
={x|0<x<10,xe R}
Range = {x0<x<9,xe R}
={0,1,2,3,4,5,6,7,8,9}
(iv) Theimage of 6 under fis 5. Since when you
draw a line at x = 6, it meets the graph at 5.

5. Letf(X)=2x+5. Ifx#0 then find /x*+2) - /@),

X

volume V of the box as a function of X.
X b——m———X

X
aﬂ2*§§ SEE
24-2x

&2 Volume of the box = Volume of the cuboid
| x b x h cu. units

S Given f(x) = 2x + 5, x#0. 1 X+2) = 1(2)

I
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
I
1
1
¢

f(x) = 2x+5 Herel = 24 -2x
= f(x+2) = 2(x+2)+5 b = 24-2x
= 2x+4+5=2x+9 h = x
s f(2) = 2Q2)+5=4+5=9 V= (24-2x) (24 - 2X) x X
Cf(x+2)-f(2) _ 2X+9-9 _2x _ = (576 —48x — 48X + 4x?)X
Y V = 4x3—96x2 + 576x
X
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8.

Sol.

10.

A function f is defined by f(x) =3 — 2x . Find
x such that f(x?)= (f(x))2.
Givenf(x) =3-2x
Also, it is given that f (x?) = [f (x)]?
f(x?) = 3 - 2x’[Replacing x by x?]
e
[F()])? = (3-2x)2 =9 — 12x + 4x?
Q)
[ (a=b)? = a® — 2ab + b?]
From (1) and (2),

= 9—12x+4x% = 3-2x2
s 9-12Xx+4x—3-22 = 0 1
= 6x2—12x+6 = 0 s

Dividing by 6, we get x> —2x +1=0

On factorizing we get, (x—1) (x-1) =0

= x =1

A plane is flying at a speed of 500 km per

hour. Express the distance d travelled by the
plane as function of time t in hours.

distance covered

Speqs time taken
=  distance = Speed X time
= d = 500 x t[. time =t hrs]
= d= 500t

The data in the adjacent table depicts the length of
aperson 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. [PTA- 4]

Length “x’ of

forehand (in cm) Height ‘y’ (in inches)

35 56
45 65
50 69.5
55 74

(i)  Check if this relation is a function.

(i) Findaandb.

(iii) Find the height of a person whose
forehand length is 40 cm.

Find the length of forehand of a person
if the height is 53.3 inches.

(iv)

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

(1) \
(i)  The given ordered pairs are

R = { (35, 56) (45, 65) (50, 69.5) (55, 74)}

Since all the elements
of x are related to some
elements of y, the given
relation is a function.

(i)  Consider any two ordered pairs (35, 56)

and (45, 65)
Xy
Substitute (35, 56) iny = ax + b we get,
56 = a(35)+hb .. (1)
Similarly substitute (45, 65) iny = ax + b, we get
65 = a(45+b (2
2) - 65 = 45a+ ...(2)
1) - 56 = 35a+ ..(3)
Substituting, 9 = 10a
9
— a = E =0.9
Substituting a = 0.9 in (1) we get
56 = 35(0.9)+b
= 56 = 315+b
= b = 56-315=245
Sincey = ax+b
Wegety = 0.9x+245
(iii)  When the length of the forehand
X =40 cm,
y = 0.9(40)+245
= y = 36+24.5=60.5inches

. The required height of the person is 60.5
inches.

(iv)  When the length of the forehand
y =53.3 inches,
533 = 09x+245
[ y=0.9x+24.5]

= 53.3-245 = 0.9x
= 28.8 = 0.9x

28.8x10
= X = WXIO
= X = % =32cm
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EXERCISE 1.4
Determine whether the graph given below
represent functions. Give reason for your
answers concerning each graph.
(i Yf
X X’ j X
v’
Y
(i) Al (iv)
Lk
x O X X! X
Ty Y
() v (i) Y1
x o X >'<'7__’x
Y e
(i) <n1 (iv) ! Vo
(0]
X’ jp X X' 54
Y’ \/ Y
(i) Itis not a function. The graph meets the
vertical line at more than one points.
(i) It is a function as the curve meets the
vertical line at only one point.
(iif) It is not a function as it meets the vertical
line at more than one points.
(iv) Itisafunction as it meets the vertical line
at only one point.
X
Let f:A— B be a function defined by f (x) = 2 -1,
where A ={2, 4, 6,10, 12}, B=1{0, 1, 2, 4, 5, 9}.
Represent f by [Govt. MQP - 2019]
(i) set of ordered pairs;
(ii) a table;

(iii) an arrow diagram;
(iv) agraph
f:A—>B

A={2, 46,10, 12}, B={0, 1,2, 4,5, 9}

orders@surabooks.com
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3.

X
:——1 = — = =
0 = 21, @)= 2-1=0
4 6
= —-1= =—-1=
(@ =3-1=1 | 1®)=2-1=2
1 12
£(10) = —20-1 -4 | f12==-1=5

(i)  Set of ordered pairs
={(2,0), (4,1), (6, 2), (10, 4), (12, 5)}

(i) atable
X | 2| 4| 6 |10 12
fx)| 0 | 1|2 | 4|5
(iii)  an arrow diagram;
A f B
0
1
2
4
5
9
(iv) agraph
_-y’
: a25)
] (10.4)
44 e
i 6.2)
et an
. O
i 124567 aswnnn
_2__
y

Represent the function f ={(1, 2),(2, 2),(3, 2),
(4, 3), (5, 4)} through

(i) an arrow diagram

(if) atable form

(iii) a graph

1 f={1 2),(22),(3 2),(473) (5 4}

(i)  Anarrow diagram.

\ £

_
I
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4.

Sol.

a table form

(ii)
X | 1|23 |4]5
fx)| 2 |2 | 2| 3| 4
(iii) A graph representation.

y'
Egi

5--
44

Show that the function f : N — N defined by

f (X) = 2x — 1 is one - one but not onto.
f:N->N

f(x) = 2x-1
N 3§ 2345
f(1) = 2(1)-1=1 4
f(2) = 2(2)-1=3
f(3) = 2(3)-1=5
f(4) = 2(4)-1=7
f(5) = 2(5)-1=9
N(x)  f N(f (X))

In the figure, for

different elements

in X,

£(X).

Hence f : N — N is a one-one function.

there are
different images in

A function f : N — N is said to be onto function

if the range of f is equal to the co-domain of f.
Range={1,3,5,7,9, ..}
Co-domain={1, 2,3,..}

But here the range is not equal to co-domain.

Therefore it is one-one but not onto function.

orders@surabooks.com
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Show that the function f: N — N defined b
f(m)=m?+m +3 is one - one function.
¥R f:N >N
f(m) = m>+m+3
N ={1,23,45,...}yme N
fm) = m>+m+3
f(1) = 1°+1+3=5
f(2) = 22+2+3=9
f(3) = 3?+3+3=15
f(4) = 4°+4+3=23
N N
X f f(x)
In the figure, for different elements in the (X)
domain, there are different images in f(x). Hence
f: N — N js aone to one but not onto function as
the-range’of f is not equal to co-domain.
Co-domain = N
Range = {5, 9, 15, 23}
Hence it is proved.
Let A={1,2,3,4} and B=N. Let f : A~ B be
defined by f(x) = x3 then, [Hy - 2019]
(i) find the range of f
(ii) identify the type of function
A={123 4}
B =N
f:A-B, f(x)=x3
(i) f@Q) =13=1
f2) = 2°=38
f(3) = 3=27
f(4) = 4°=64
(i) Therange of f={1, 8, 27, 64,....}
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7. In each of the following cases state whether
the function is bijective or not. Justify your

oo AW~ )Z

answer.

(i)
(i)

Here co-domain=N={1,2,3 ..}
Range = {1, 8, 27, 64}

Different elements have different images
and co-domain # Range.
.. The given function is one - one into
function.

f:R — R defined by f(x) =2x+1
f : R — R defined by f(x) = 3 — 4x?

HJl Given f: R — R is defined by f (X) =2x + 1
(()Whenx = 1,

R

f(-1)

3

f(1) = 2(1)+1=3
f(2) = 2(2)+1=5
f(0) = 20)+1=1

1

R

R

21)+1=-2+1=-1
2[5) +1=1+1=2andsoon

Here, different
element in domain
have different
images in B and
Co-domain

= Range = R.

.. fisabijective
function.
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(ii) Givenf:R — Ris defined by f(x) = 3 —4x?

f(1) =

f(2) =

f(0)
f(-1)

3-4(1)=3-4(1)

=3-4=-1

3-4(29)=3-4(4)
3-16=-13

= 3-4(02=3-0=3
= 3-4(-1)2=3-4(1)

3-4=-1

Here, different
element in domain
do not have
different images in
B. Since 1 and -1
are related to —1.

.. fisnot one - one.
Hence, f is not a
bijective function.

Let A = {—1, 1}and B ={0, 2}. If the function
f :A — B defined by f(x) = ax + b is an onto
function? Find a and b.
GivenA={-1,1},B={0,2}andf: A—> Bis
defined by f (X) = ax + b is an onto function.

A B
| |
f(-1) =0
= a-1)+b =0 [.-Subx=-1,y=0
iny =ax + b]
= —a+b =0 .. (1)
Alsof(l) = 2
= a(l)+b =2 [Subx=1y=2
iny =ax + b]
= A +b =2 (2
W)= -A+b =0
Adding, 2b = 2
2
= b = 2—1
Substituting b = 1in (2) we get
a+l =2 =a=2-1=1
a =1b=1
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Y Sura’s = X Std - Mathematics = Chapter 1 = Relations And Functions
Unit Test
Time : 45 Minutes Marks : 25
. |
Section - A 5x1=51 4. LetAB,CcNandafunctionf: A— Bbedefined
n R ={(x, x?) [x is a prime number less than 13} is ! by f(x) = 2x + 1 and g : B — C be defined by
(A) {2,3,5,7} B) {2,3,5, 7, 11} ! g(x) = x2. Find the range of fog and gof.
(C) {4.9,2549.121} (D) {14, 9, 25, 49, 121} ' 5. Let A= {-1, I}and B ={0, 2}. If th_e function
! f :A — B defined by f(x) = ax + b is an onto
A={a, b, p}, B ={2, 3}, C={p q r s} then | function? Find a and b.
NHAVC) x Blis : Section - C 2x5=10
1
(A) 8 (B) 20 (C) 12 (D) 16 | )
, .
LetA={1,2,3,4} and B = {4,8,9,10}. A function : I thV\i ';_hat tlhe fupgsien fb' T ? Nt defined by
f:A— B given by f={(1, 4),(2,8),(3,9).(4, 10)} (x) = 2x—Lis one - one but not onto.
isa | 2. Represent the function f ={(1, 2),(2, 2),(3, 2),
(A) Many-one function ! (4.3), (5,4)} through
. . ! i) anarrow diagram
(B) ldentity function ! Ei?) atable formg
(C) One-to-one function ! (iii) a graph
(D) Into function :
If g = {(1, 1),2, 3),(3, 5).(4, 7)} is a function . Answers
1
iven b = ox + B then the val f d
gl;/f: y 9(X) = ax + B then the values of o an : SECTION - A
1
A) (12) ®) @ -1) ! i (C) {4,9,25,49,121}
(©) (-1,-2) (D) (12) D
’ ’ ' 3. (C) One-to-one function
The range of the relation R = {(x, x?) [x is a prime 4 (B) (2,-1)
(I !
number less than 13} is I 5 (C) {4 92549 121}
| . 1y 1 l
(A) {2,35,7} (B) {2,3,5,7,11} : Secii
| ection - B
(C) {4,9,25,49,121} (D) {1,4,9,25,49,121} |
Section - B 5x2=10 : 1. Refer Sura’s Guide Exercise 1.2; Q.No.2
o 2. Refer Sura’s Guide Exercise 1.3; Q. No.1
Let A={1, 2, 3, 4,...,45} and R be the relation , 3. Refer Sura’s Guide Exercise 1.3; Q. No.8
definedas“issquareof”onA. WriteRasasubsetof | . . 1
4. Ref ’ E 1.5; Q. No.
A x A. Also, find the domain and range of R. : . szs: :E:Zz 23:32 Eiz:z:g L Z g Nz :
Let f={(x, y)}x,y € Nandy = 2x} be arelation , I
on N. Find the domain, co-domain and range. Is | Section - C
. . . :
this rela-tlon afunction? _ ! Refer Sura’s Guide Exercise 1.4; Q.No.4
such that f(x?)= (f(x))2. .
RBRB
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9 9® NUMBERS AND
> SEQUENCES

|

y FORMULAE TO REMEMBER A

a Euclid’s Division Lemma Let a and b (a > b) be any two positive integers. Then, there exist
unique integers g and r suchthata=hq+r,0=<r<bh.

a If a, b are two positive integers with a > b then G.C.D of (a, b) = G.C.D of (a-b, b).

l-a
(| Number of terms in A.P., n= - +1

a If the sum-of-three-consecutive-terms-of-an-A:R.is-given,-then they can be taken as a — d, a and
a+d.

a If a prime number p divides ab then either p divides a or p divides b, that is p divides atleast
one of them.

a Two integers a and b are congruence modulo n if they differ by an integer multiple of n. That is
b —a = kn for some integer k. This can also be written as a = b (mod n).

a Avreal valued sequence is a function defined on the set of natural numbers and taking real values.

Q Let a and d be real numbers. Then the numbers of the form a, a+ d, a+ 2d, a + 3d, a + 4d,... is
said to form Arithmetic progression.

L1281}
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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= bgq+r,0<r<hb.
Here a= 3q+2,where0< g<3.
When qgq= 0, a=30)+2=2
When qgq= 1, a=3(1)+2=5
When g = 2, a=3(12)+2=8
When q= 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.

By Euclid’s division algorithm, [ oc |

a=bg+r, 0<r<h. - ﬁ

Here 532 = 21g+r .. (1) = ‘5122

= 532 = 21(25) +7.. (2) 112
sq= 25andr=7 105

[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 = 2q. In this case, we have
n?-n=(29)°-2q=49°-29=2q (29-1)
=n>-n=2r,wherer=q(2q-1)
= n?—n is divisible by 2.
Case Il : When n =2q + 1. In this case, we have
n>-n=(29+1)>-(2q+1)

=29+ 1(2q+1-1)=2q(2q+1)
=n?-—n=2r,wherer=q (29 + 1).
= n?—nis divisible by 2.
Hence, n? - n is divisible by 2 for every positive
integer n.

Hence it is proved.
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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 a is divided by 13, the remainder is 9.
By Euclid’s lemma,a=bqg+r,0<r <b
= a=13q+9 .. (1)
Similarly when the positive integers b and ¢ are
divided by 13, the remainders are 7 and 10.
~b=13q+7 .. (2)
andc = 13q+10 .. (3)
Adding (1), (2) and (3) we get,
a+tb+c = 13q+9+13q+7+13g+10
= 39q+26=13(3q+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 x2.
Case (i) : Let x be an even integer.
= X = 29
Where g is some integer
= X* = (20)° = 4q°
= > |= 14(0%)
= 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.
Case (ii) : Let x be an odd integer.
SX 2k + 1 for some integer k.
X2 (2k+1)?=4k>+ 4k + 1
4k k+1)+1
4q + 1 where q =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) 340and 412 (ii) 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

[ xiseven]
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(i)

(iii)

(iv)

The remainder 52 = 0.
Again applying Euclid’s division algorithm
72 = 52x1+20
The remainder 20 = 0.
Again applying Euclid’s division algorithm,
52 = 20x2+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 = 4x2+0
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 = 102x2H51
The remainder 51 = 0.
Again using Euclid’s division algorithm
102 = 51x2+0
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 = 432x1+144
Remainder 144 = 0.
Again using Euclid’s division algorithm
432 = 144x3+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 = 84x1+6
The remainder 6 = 0.
Again using Euclid’s division algorithm
84 = 6x14+0
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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
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 (i)
The remainder is 28 = 0.
Again applying division lemma

32 = 28x1+4 (i)
The remainder 4 = 0.
Again applying division lemma

28 = 4 x7+0 (i)

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
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A positive integer when divided by 88 gives
the remainder 61. What will be the remainder
when the same number is divided by 117?
Let the positive integer be x.
X = 88xy+61
61 = 11x5+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 integersbenand n + 1.
Suppose HCF (n,n+1)=p
= p divides n - ()
and p divides (n + 1) .. (2
= pdivides (n+1-n) [From (2) - (1)]
= pdivides 1
There is no number which divides 1 except 1
=p=1 SoHCF(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?
AN=(2x2)"=2"x2"
2 is a factor of 4".
So, 4" is always even and end with 4 and 6.
When n is an even number say 2, 4, 6, 8 then 4"
can end with the digit 6.
Example:
4 =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 5m

2" is always even for all values of n.

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

But 2" 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.
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3.
Sol.

4.
SOl

5.

Sol.

Find the HCF of 252525 and 363636.
To find the HCF of 252525 and 363636
Using Euclid’s Division algorithm
363636 252525 x 1 + 111111
The remainder 111111 = 0.
.. Again by division algorithm
252525 111111 x 2 + 30303
The remainder 30303 = 0.
.". Again by division algorithm.
111111 30303 x 3 + 20202
The remainder 20202 = 0.
.. Again by division algorithm
30303 20202 x 1 + 10101
The remainder 10101 = 0.
.. Again using division algorithm
20202 10101 x2+0
The remainder is 0.

Therefore HCF. of 252525 and 363636 is 10101.

If 13824 = 22 x 3P then find a and b.
If 13824 =22 x 3P

Using the prime factorisation tree

M
Z [eom2]
2/\3*456
AN
2. [173]
2 [esA]
N\
? [
2/\;16
N\
2 [108]
z e
'\
? 2
'\
3 Lo
2\
3 L
13824 =2 X2 X2X2X2X2X2X2x%x2X

3x3x3
=29x33=2ax3°
a =9,b=3.
If pa x p,2 x pJs x pXa = 113400 where
P, P, P3. P, are primes in ascending order
and x,, X, X, X, are integers, find the value of

p]_’ pZ’ p31 p4 and Xll X21 X3, X4

X X X
If pt x P2% x Py x p,4 = 113400
P;s P, Pg P, are primes in ascending order,
Xy .x2, x3,. X, are mtggerls.
Using prime factorisation tree.
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N,
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Ny NN
o D
IS
§>‘"
Ho
9
i

3 [4728
N
3 575

'\
3

3

i
o4

5
N

113400=2 x 2 x 2 x 3 x 3 x 3 x 3 x5x
5x7
=28x3*x52x 7!
= plxl « p;Z x p;3 % p:“
L P =2,p,=3,p3=5,p,=7,%X,=3,X,=4,X;=2,
X, = 1.

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

408 and 170.

o
—~

w
-
!

408 = 22 x 3t x 171

170 =2t x 51 x 17*

[By fundamental arithmetic theorem, every
natural no except, can be factorized as a product
of primes and it is unique]

Common Prime Factors | Least Exponents
2 1
17 1
S HCF =21 x 171 =34,
To find LCM, we list all prime factors of 408
and 170, and their greatest exponents as follows.

Wb and 170 | Greatest Exponents
) 3
3 1
c 1
17 1

S LCM =23 x 3t x 51 x 171 = 2040.

orders@surabooks.com

Find the greatest number consisting of \

6 digits which is exactly divisible by 24,15,36?

§98 To find LCM of 24, 15, 36

e
2 [ 6 | 2 [Co ]
2 3
24 = 23x3
15 = 3x5
36 = 22x3?
Prime factors of 24, 15, 36 | Greatest Exponents
2 3
3 2
5 1

S LCM = 2°x3?x51=8x9x5= 360

If a number has to be exactly divisible by 24,
15, and 36, then it has to be divisible by 360.
Greatest 6|digit number is 999999.

Common multiplies of 24, 15, 36 with 6 digits
are-103680, 116640, 115520, ...933120, 999720
with six digits.

.". The greatest number consisting 6 digits which
is exactly divisible by 24, 15, 36 is 999720.

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

35 = 5x7
56 = 2x2x2x%x7
91 = 7x13
LCM 0f 35,56,91 = 5x7x2x2x2x13
= 3640

. Required number = 3647 which leaves

remainder 7 in each case.

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

The least number that is divisible by the first ten
natural numbers is 2520.

Hint:

1,2,3,4,56,7,8,9,10

The least multiple of 2 & 4 is 8

The least multiple of 3 is 9

The least multiple of 7 is 7

The least multiple of 5is 5

LCMof 8 X 9 X 7 X 5=40 x 63 = 2520.
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Unit Test
Time : 45 Minutes Marks : 25
1
SECTION-A (5 x1=25), SECTION-C (2 x 5 =10)
Using Euclid’s division lemma, if the cube of | 1.  Sjvamani is attending an interview for a job and
any pOSitiVQ integer is divided by 9 then the : the company gave two offers to him.
possible remainders are ! Offer A: 320,000 to start with followed by a
(A) 0,1,8 (B) 1,4,8 ! guaranteed annual increase of 3% for the first 5
C) 0,13 D) 1,3,5 : years.
© 0.1 (®) 1.3, _ o Offer B: 22,000 to start with followed by a
The sum of the exponents of the prime factors in ! guaranteed annual increase of 3% for the first 5
the prime factorization of 1729 is I years.
(A) 1 B)2 (C)3 (D) 4 | What is his salary in the 4™ year with respect to
. . o the offers A and B?
The first term of an arithmetic progression is ,
unity and the common difference is 4. Which of ' 2. Kumar writes a letter to four of his friends. He
the following will be a term of this A.P : asks each one of them to copy the letter and mail
! to four different persons with the instruction that
(A) 4551 (B) 10091 . . - .
I they continue the process similarly. Assuming
(C) 7881 (D) 13531 : that the process is unaltered and it costs 32 to
In an A.P., thefirst term is 1 and the common : mﬁll onehletter,fﬁlnd the_amm_llntdspent on postage
difference is 4. How many terms of the A.P must S §h bet of IeHglpRil | ed.
be taken for their sum to be equal to 120? | Answers
A6 B 7 (C)8 (D) 9 :
The value of (13 + 23+ 33+ .. + 15%) — | SECTION - A
(1+2+3+..+15)is ' 1. (A)0,1,8
(A) 14400 (B) 14200 |2, (A)1
|
(C) 14280 (D) 14520 ' 3. (C) 7881
I
SECTION-B (5 x2=10) ' 4 (C)8
. o . . 5. (C) 14280
Find all positive integers which when divided by : ©
I -
3 leaves remainder 2. ! SI_ECTION _B
| 7
For what values of natural number n, 4n canend 1. Refer Sura’s Gu!de Exerc!se 2.1,QNo.L
| b
with the digit 6 . 2. Refer Sura’s Guide Exercise 2.1, Q.No.1
: , . .
What is the time 100 hours after 7 a.m.? ! 3. Refer Sura’s Guide Exercise 2.3, Q.No.5
Find the 19th t ¢ an AP 11 15 19 : 4. Refer Sura’s Guide Exercise 2.5 Q.No.4
e M OTan AL =15 =29, =19 1 5 Refer Sura’s Guide Exercise 2.9 Q.No.
The sum of the squares of the first n natural | SECTION - ©
numbers is 285, while the sum of their cubes is | _ -_
2025. Find the value of n. ! 1. Refer Sura’s Guide Exercise No.2.7, Q.No.11
! 2. Refer Sura’s Guide Exercise 2.8 Q.N0.8
¢
BRBEB
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‘ FORMULAE TO REMEMBER l
O () xg(x) = LCM [f(x), g(x)] x GCD [f(x), g(x)] §
a Roots of the quadratiT equation, x = =ht b Qdag “;;._4“ 1‘-1
O  General Form of an equation : x? — (sum of the roots)x/+ product of the roots = 0
e = A
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EXERCISE 3.1 T W= a-2 = A4
- (2 x2=>-2c+H= -2
1. _So![\r/]ethefol_lot\)/\lling system oflinearequationsi a—2c = -6 ()
in three variables .
+ =
() X+y+2=5;2x-y+2=9;x-2y+32=16 | 4Add'gg’3aH
[PTA- 5; Hy - 2019; Sep - 2021] | @+@= 4a = )
.1 2 1 1 2 3 ! a =
(i) ——-—+4=0; —-—+1=0;—-+— =141 Substitute a = 2 in (1), we get
x y Yy z 7 X ! N
. 3y 1 2—2b - —4
(iii) x+20=7+10=22+5=110—(y+z): 2b = -6
§A Let : b =3
(i) X+y+z =5 (1) Substitute b = 3 in (2), we get
2Xx-y+z =9 () | 3-c = -1
Xx—2y+3z =16 (3! € = 4=c=4
2Xx-y+z =5 : X 2
i - 1 1
Adding, 3x+2z = 14 ...(4): b= =3=y = -
(Qx2 =4x-20+2z =18 I y 3
1
— + = 1 1
) = <)—() ) :(3—)2 :I('—E)3 : c=—=4=7 = —
Subtracting -2z = 2 ..(5) 1 z 4
@)-(5)=  3x+27 = 14 I | : 1 D1
e 3X—z 32 ' X==,y=—-,z=— | Solution set {_,_,_}
gea | 1d ; 2 3 4 27374
Subtracting, 3z =12 Fla1 _
7 =4 1 (i) Given gquations are
1
Substitutez=-4-n(4) B—— 1 I Il v
Xx+2(4) = 14 | 3y
3x+8 = 14 | x+20=7+10= 22+5=110-(y +2)
X =2 i Considerx +20 = > +10 [From | & 1]
Substitutex =2,z = 4in (1) : 3
2+y+4 =5=y=-1 I = X = 7y+10—20
1
|x=2,y=—1, z=4| | 3y
1 2 : = X = 7—10
(i) —-=+4 =0 (1) .
Xy ! Multiply by 2, we get, 2x = 3y — 20
11 -0 @ = x-3y = -20
y ¢ ! From [l and 111]
34,2 = 14 '_'(3): Now,x+20 = 2z+5
Z X I = x—2z = 5-20
Put L = a L x-2z = -15 - (2)
i( | From [l and V]
~ =b | Also x+20 = 110-(y +2)
)1/ : Also x+20 = 110-y-z
Z =cin. (2 I = X+y+z = 110-20
z cin(1). (2) &) ! = x+y+z =90 .. (3)
a-2b+4=0 =2a-2b =4 ...(1): 2x(3)=> 2x-2y+2z =180
b-c+1 =0 =b-c =-1 -(2) () = Xx—27 = —-15
2c+3a =14=2c+3a=14 (3)1 Adding 3x+2y = 165 .. (4)
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Consider equations (1) and (4) (ii) Given equations are 2y + z = 3 (-x + 1);

)
1
B)x3= Sx-9y = -60 ! —x+3y—z=—4,3x+2y+z=—%
@) x 2= Ox+4y =330 : Consider  2y+z =3(-x+1)
Subtracting, -13y = -390 : = 2y+z =-3x+3
_ =390 _ | = 3Xx+2y+z =3 .. (1)
= Y = T3 =30 ! Now, X+3y—-z =4 (2
|
— 1
= | Also, X+2y+z = ——
Substituting y = 30 in (1), we get I 2
= 2x-3(30) = -20 : Multiplying by 2 we get,
2x-90 = -20 ! 6x+4y+2z =-1 .. (3)
I 2 = _7200 +90=70 : Consider (1) and (2)
= X =7:35 : Q)= 3X+2y+z =3
! 2) x3 -3x+9y-3z =-12
X =35 o @x3= 4
Substituting x = 35 in (2) we get, : Adding Rlyz27 = -9 - (4)
35-2z = -15 : Consider (2) and (3)
= 35 +ég - ;Z ! (2) % 6 =—6x + 18y — 67 = —24
= "% ' @) = bx+dy+22 =-1
=Rt I
= L= ; Adding 22y — 4z = -25 .. (5)
! TR B ' Now (4) x2=5|  22y-4z =-18
Solution set is {35, 30, 25} | B WL, 22y 47 = 25
Hence, the system.has.unique.solution i SR )
2. Discuss the nature of solutions of the following 1 Subtracting 0 =7
. 1
?i);ster)r(] if ;qu_atzlo:nsB 3% — oy 457 =_12 - : Since we have got a false equation, the system is
« Zzy— 3 ’ y T inconsistent and has no solution.
— — 1 - - -
(i) 2y+2=3(x+1);x+3y—z=-4 : (iif) Given equation are
1 I y+z _ Z+X _ Xty _
-_= = = andx+y+z=27
3X+2y+z 3 | 4 3 > y
+ + + !
i) ==XV ives=07 | I 1
4 3 2 : Letx+y+z = 27 e (1)
S (i) X+2y—z =6 (D) From I and II, we get
-3x—2y+5z =-12 (2) y+1z 74X
X-2z =3 ~(3) ! 4 3
Consider (1) and (2) ! Cross multiplying we get, 3 (y +2) = 4 (z + X)
X+2 -7 =6 (1), = 3y+3z = 4z+4X
“3x—2+5z =-12 () ! = 3y+ 32X—+4§; 4>Z< = 8 @
Adding, 2x+4z =-6 | = - -z =
_x+27 =-3 [Divided by 2] From Il and 11, we get,
x-2 =3 ! ztx _ Xty
3 x-27 =3 ! 3 2
®) O %z’ 3 : Cross multiplying we get, 2 (z + x) =3 (X +Y)
0 = [ = 22+ 2x = 3x+3y
We see that the system has an infinite number of | =27+ 2x-3x-3x-3y = 0
solutions. é = —Xx-3y+2z =0 .. (3)
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®

y FORMULAE TO REMEMBER ¥

d In a right angle triangle, the squares on the hypotenuse is equal to the sum of the squares on
the other two sides.
a AA criterionof similanity:

If two angles of one triangle are respectively equal to two'angles of another triangle, then E
the two triangles are similar, because the third angle in/ both triangles must be equal. .
Therefore, AA similarity criterion is same as the AAA similarity criterion. ;

d SAS criterion of similarity:

If one angle of a triangle is equal to one angle of another triangle and if the sides including
them are proportional then the two triangles are similar.
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X §td - Mathematics " Chapter 4 » Geometry

EXERCISE 4.1

Check whether the which triangles are similar
and find the value of X.

(i) A

A Consider AADE and AABC

(i)

Consider — = —— (for similar triangle
AC AB ( gle)

{.'31+2=51=E}
2 2 2

But here,

o | W

2 x

=g N|:|N

#

0 |lW oo W

11
-..Lhey.are.not similar.triangles
(if) In AABC and APQC,

ZPQC = 180-110°=70°
ZABC = ZPQC=70°
ZC = «C (common angle)
~ZA = ZQPC(.. AAA criterion)
~.AABC and APQC are similar triangles
AB _ BC A
= % = ac
5 3+3
x 3 P
Cross multiplying 6x = 15 X
5 _ 5, B3 Q 38 C

A girl looks the reflection of the top of the
lamp post on the mirror which is 6.6 m away
from the foot of the lamppost. The girl whose
height is 1.25 m is standing 2.5 m away from
the mirror. Assuming the mirror is placed on
the ground facing the sky and the girl, mirror
and the lamppost are in a same line, find the
height of the lamp post.
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position of the girl and L be the position of the
lamp.
Let GR be the height of the girl

= GR =1.25 m and let NL be the height of the
lamp post = NL = h.

AMLN, AMGR are similar triangles
[[-£M is common ZBGL = ZNLG = 90°

by AA criteria]
N
R h=2?
1S
M 25m G L
6.6 m
GR _ MG
LN ML
125 _ 25
h 66
1.25x6.6 = 25xh
. 1.25%6.6
2.5
5 33
R~ S
}06/(2 ,1/6 2’5/5
33
=— =33m
10

.. Height of the lamp post is 3.3 m.

A vertical stick of length 6 m casts a shadow
400 cm long on the ground and at the same
time a tower casts a shadow 28 m long. Using
similarity, find the height of the tower.

Let AB = h m be the height of the tower,

DE = 6 m be the length of the stick

Also, BC = 28 m be the shadow of the tower and
EC =400 cm =4 m be the shadow of the stick
In the picture AABC, ADEC are similar
triangles.

A

h D
£

B E 4 C
28m
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Y Sura’s = X Std - Mathematics » Chapter 4 = Geometry @
In AABC and ADEC, ZC is common and ¢ From the right angle AABC,
ZABC = ZDEC = 90°. : AB2 = AC?+BC?
By AA criteria, AABC and ADEC are similar : AB2 = 524122 =25+ 144
AB_ BC ! AB = 169=13
= DE ~ EC : AD = 3;DC=2;BC=12
h _ 28 | In AABC and ADE,
= 5~ 4 ! ZAED = ZACB=90°
h : ZA is common.
= e ! . By AA similarly, AABC ~ A ADE
= h = 6x7 | (AD _ AE _ D5
— h = 42m . " AB AC ~ BC
. Height of a tower = 42 m, : 3 _ AE_DE
1
Two triangles QPR and QSR, right angled at ! AE 3 13 35>< 5 1152
P and S respectively are drawn on the same |, — = — = AE = =—
base QR and on the same side of QR. If PR | 513 13713
and SQ intersect at T, prove that PT x TR = 1 E _3 —DE = 3x12 - 36
ST x TQ. [PTA-6] | 12 13 13 13
i ! 15 36
Consider APQT and ATSR, : Thus AE = - DE =
/P = /S =90°and ! 13 13
ZPTQ = AS_TR _ ! In the adjacent figure, AACB ~ AAPQ . If
[\ertically opposite angles] , BC = 8.cm, PQ = 4 cm, BA = 6.5 cm and
*. By AA criteria of similarity Q ! AP =2.8 em, find CA and AQ.
APQT is similar to A TSR, I B P
SAPQT ~ ATSR |
When two triangles-are ;
similar, their corresponding P R,
sides are proportional. : Q
In A PQT, side lying between ~1 and ! ¢
Z2isPT . AABC ~ AAPQ
. - - 1
In ATSR, side lying between Z1 and £2 is TZ) . = Their corresponding sides are proportional
1
L . . . AB BC CA
Similarly in APQT, side lying between £2 and : — = —=—
Z3is QT and in ATSR, side lying between £2 | AQ PQ AP
and £3is TR e (2) 65 8 _C
From (1) and (2) [.- APQT ~ A TSR] = AQ 4 28
= PT.TR = TS.QT ! 6.5 2 CA
= PTxTR = STxTQ ! = A_Q = 1728
Hence proved. , nom
In the adjacent figure, AABC is right angled : From Il and 111
at C and DE L AB. Prove that AABC ~AADE | = CA = 2x28
and hence find the lengths of AE and DE. ! = CA = 56cm
E_A | From | and Il
/Sls ! - 65 = 2AQ
D I
6.5
2 ! = AQ = —
B 12 C : 2
91 Given A ABC is right angled at C and DE CAB. , = AQ = 3.25cm
1
)
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L
’Q& 6 : TRIGONOMETRY
¢ J

®
‘ FORMULAE TO REMEMBER k
E sin® Q cos (90°-6) = sin® '
E 9 @no— = Tose O sec(90°-6) = cosecH ,
i 1 O tan (9?° -9) = cotd :
'O cosecH = sinf O, __cot(90°-6) | = tang :
: S — I = T T :
L0 coto _  cosH O  cos?@+sin?® = 1
i sin® Q  1+tan’@ = sec’® '
©O secH - O  1+cot? = cosec?0 i
: cos0 :
QA sin(90° - 6) = cos6 '
1 O cosec(90°-6) = secH i
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EXERCISE 6.1
Prove the following identities.
(i) cot®+tan 6 = sec 0 cosec 0
(i) tan*0 + tan®0 = sec* 0 —sec® 0
(i) LHS= cosB N sin B
sin® cosB
cotd =Y and tano = 520
sin cosf
2 )
_cos“0+sin“ 0 _ 1
~ sinBcos®  sinBcosH
= ! E—Il— = secO cosech = R.H.S
cosB sin®
(if) L.H.S =tan%0 (tan?0 +1)
[Taking tan?6 as common]
= tan?0(sec?0) = (sec?0 — 1)(sec?0)
Hint: 1 + tan®0 = sec’0
tan? = sec’0 — 1
= sec’0 —sec’d =R.H.S
Prove the following identities
. 1-tan’0
i) ——— = tan?0
® cot’9 -1
(ii) cos.9 ="secO —tan0 [Qy -2019]
1+sinb
: — tan> 1-tan” 0
(i) LHg=1"t@n 0 an S — S
cot 0 -1 1
tan” 0
R
oottf=—
tan” 0
_ 1= tan” 0 4 }a{fz/ tan” 0
1-tan’ 0 18‘1126
tan” 0
=tan?0 =RHS Hence proved.
cosB
i) LHS=
(i) 1+sinB
(Multiplying Numerator and
denominator by (1 — sinf)
cosf 1-sinf _ cos6 —cosBsin B
l+sin® 1-sinb 1-sin’ 0
_ cosB-cosBsin® _ cosf  cosBsinf
- cos’ @ " cos’0  cos’H
- sinf _ secO —tanf = R.H.S
cosB cosB
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?
L}
1
1
1
1
1
1
1
1
1
1
1
1
L}
1
L}
1
L}
1
L}
1
L}
1
1
1
1
1
1
1
1
1
1
}
1
I
1
1
1
1
1
=
1
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1
1
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1
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¢

S (i) LHS= \/”Sinex

2 (i) L.HS=sec6 =

Prove the following identities

1+sin6

Q) —— =sec 0 +tan 0 [Sep.-2020]
1-sin6
(ii) \/1+s1n9 \/l—sme ~ 25ech
—sin0 1+sin0

1+sin 0
1+sin®
[Rationalising the denominator]

f(1+sm9) f(1+s1n9)
-sin” @ cos’ @

[.-sin? 6 + cos?60 = 1 = cos? =

1-sinb6

—sin20]

1+ 1 sin®
sin__1_ =secH +tan 6 =R.H.S
cos®  cos®  cos
(ii) L'H.S:\/1+s?n9 _ \/1+s%n9 >(\/1+s'1n9
1-sin0 1-sin® 1+sin0
[Rationalising the denominator]
(1+sin9)2 _ l+sin6 _ 1 sin®
~ \ 1-sin’0 cosB cos® cosH
=secO+tan0 .. (1)
\/l—sine _ \/l—sine « J1-sin6
1+sin®  V\1+sin® 1-sinB
[Rationalising the denominator]
_ |(l-sinp)’ _ _1-sinB
“Vi-sin’0 ~ +i-sin’0
I-sin® _ 1  sinB
" cos® cosBO cosH
=secO—tan0 .. (2)
1+sin0 1-sinB
= + +
LHS = (1) +(2) :\/l—sine \/1+sin9
=gsec O +tan O + sec O —tan 0

=2sec 6 =R.H.S.
Hence proved

Prove the following identities
(i) sec®® = tan®0 + 3tan?0 sec?0 + 1
(i) (sin0 + sec0)? + (cosO + cosec0)?
=1 + (secO + cosec0)?
(sec?0)® = (1 +tan%0)®
(tan?0 + 1)3
[(a+b)*= a®+ 3a%b + 3ab? + b?
[Here a =tan?0, b = 1]
(tan?0)® + 3(tan?0)> x 1 + 3 x tan’f x 12+ 1
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= tan%0 + 3tan?0 x (sec?0 — 1) + 3tan?0 + 1 T _ 1+cos*0 - (sin? 6 + cos® 6)?
[ tan?6 = sec?0 — 1] B cos* 0
1
= tan®0 + 3tan®0sec?0 — 3}311/‘(9+3}an/‘(9+1 | [ (a+b)?’=a?+2ab+b?
= tan®0 + 3tan? sec’0 + 1 = R.H.S ! where a = sin”6, b = cos?6]
(ii) L.H.S = (sin 6 + sec 0)° + (cos 0 + cosec 0)* ! I +cos*0— Q/j - ,
=sin20 + 2sin 0 sec 0 + sec?0 + cos?0 I - cos* 0 [ sin®0 +cos® 0= 1]
+2c0s 0 cosec 0 + cosec?0 | ‘g
=1 + sec?0 + cosec?d + 2sind sech + 2cosh = 58 -~ =1=RHS Hence proved
cosec [, sin? 0+ cos? 0 = 1] ! cos" 6
['.'secez ;cosec 0 = — } : (i) LHS cosO
cos0 sin@ | —cosO
[§in® cos®[] . cotf=cosb - _ sino
=1 + sec?0 + cosec?0 + 2 <0 + 0 | cotB+cos®  cosO +cosO
1 1 .
sin
Cdin® @ + cos? 6 CJ ! 1
=1 + sec?0 + cosec?0 + 2 | cos® % -1 @
sinBcos 0 ! _ in 6 1 cosecB-1
. = 1 = —6 " =R.H.S
01 O ! g E +1 a cosecB +
=1 + sec? + cosec?d + 2% ! :
%n@cosGF ! n® = o
=1+ (sec?0 + cosec?0 + 2sec O cosecO) | B0 cosee
=1 + (secO +cosec)*=R.H.S ' ‘ e .
( ) 1 6. Prove the following identities
5. Prove the following identities : 0 sinA|-sinB cosA - cosB
+ =
(i) sec’d (1 sin‘0) - 2tan’ = 1 ! cos A+cosB  sinA +sinB
(i) cotB—cos@ _ cosecO=T1 wa 4 (ii) sin’ A +cos® A + sin® A —cos® A _ 2
cotO + cosO cosecO +1 | sin A + cos A sin A — cos A
. . 1 c g
SR (i) L.H.S 1= sec*0 (1 — sin*Q) — 2tan?0 ' S (i) LHS = sinA-sinB c?sA - c.osB
_ — (1-sin*0) — 2 tan? 0 | cosA+cosB sinA+sinB
cos” 0 : _ (sinA - sinB)(sin A +sin B) + (cos A + cos B)(cos A — cos B)
_ 1 sin4 0 2 tan? 6 : - (cosA +cos B) (sinA +sin B)
cos*®  cos*0 | _ sin’ A -sin’ B+cos’ A - cos’ B
o sin*0  2sin%H6 ! " (cos A +cosB)(sin A +sin B)
" cos*® cos*® cos’B : _ (sin® A +cos® A) = (sin® B + cos’ B)
l—sin49—2sin2 900826 : B (cosA+c0sB)(sinA+sinB)
= 2 1 _ 1-1 0=
cos” 0 ) : (cos A + cosB)(sin A +sin B) 0 =RHS
[ Taking cos* 6 as LCM] 1 3 3 3 3
) ) ) , ) 1 (ii) sin” A + cos A+sin A —cos” A =2
_ l+cos”0—cos 9—s14n 0—2sin"Ocos” 6 | SinA + cos A Sin A — cos A
1
) cos ) o ! sin’ A +cos’A  sin® A - cos’A
[Adding and subtracting cos* 0 1ntth§ ! LHS = o A Sin A —cos A
numerator] 1
1
1+ cos* B —[sin* 8 + 2sin” Bcos” B + cos” 0] !
- cos* @ !
[Taking (—) common for the last 3 terms] 1
1
é
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MENSURATION

: y FORMULAE TO REMEMBER A
|

CSA of a right circular cylinder = 2rrh sg. units.
S — I

o
.\_Hl'-\_l" T
TSA of a right circular cylinder = 2xr (htr) sg. unit.

a

a

a CSA of the hollow cylinder = 2 Rh + 27rh.
a CSA of right circular cone = rrl.

d TSA of aright circular cone = mtr (1 +1).

O  CSAof a hemisphere = 27tr?.

O  TSAof a hemisphere = 3nr?.

O  CSA of hemisphere = 21t (R? + r?).

a CSA of a frustum = (R + r)l.

a

TSA of a frustum =t (R + r)l + tR? + ©r?,
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EXERCISE 7.1

The radius and height of a cylinder are in
the ratio 5:7 and its curved surface area is
5500 sg.cm. Find its radius and height.

Givenr:h = 5:7
= r = 5xand
h = 7x
CSA of acylinder = 2zrh
22
.. 5500 = 2><7 x B x 7X
20x* = 5500
)(2 = @:25
22
X =5
- Radius = 5x5=25cm
[.-r=5x and x = 5]
Height = 7 x5=35cm.

Asolid iron cylinder has total surface area of
1848 sq.m. Its curved surface area is five —
sixth of its total surface area. Find the radius
and height of the iron cylinder.

e 1 GivenR=16cm

r = R - thickness
h=13cm =16-4=12cm
Thickness=4cm =r=12cm.

Total surface area of hollow cylinder =27 (R +)
(R =r + h) sg. units.

22
TSA = 2x7 (16+12) (16-12+19)
- ﬁ(2455)(17)
7
TSA = 2992 sg.cm

Aright angled triangle PQR where ZQ = 90°
is rotated about QR and PQ. If QR = 16 cm
and PR =20 cm, compare the curved surface
areas of the right circular cones so formed by
the triangle.

When it is rotated about PQ the C.S.A of the
cone formed = xrl. [Here r = 16, | = 20]

22
— x16x 20
7

7040
T: 1005.71 cm?

1
1
Given C.S.A. = J TS.A Vo : Whenvit is rotated about QR CSA of the cone
6 : formed.
TSA = 1848 m? | = qarl. Here h =16, 1=20
|
2nr (h+r) = 1848 m? ! herer = 12 -h? = 20% -16*
5 2nrh +27r2 = 1848 m? S ! = 1/400-256 =144 =12 cm
s x 1848 +2nr? = 1848 [ 2rh= gx TSA] , CSA = zrl = 2, 12 x 20 2280
1540 + 2xr? = 1848 ! B T 7
2nr? = 1848 — 1540 =308 ! = 754.28 cm”.
2x22xr? = 308 . : 1005.71 > 754.28.
7 1 . ;
N 2 = 308x =X— : - CSA of the cone when rotated about its
2 22 ! PQ is larger.
= r’ = 49 ; . .
- 7 . 5. 4 persons live in a conical tent whose slant
€ r= Sm. ! height is 19 m. If each person require 22 m? of
2nrh = I3 x 1848 : the floor area, then find the height of the tent.
27 5 : Givenl=19m %
2x 7" 7xh = o x 1848 ! Base area of the cone ”
! =ar? = squnits.
= h = 35m : T , g uni ,
. Radius r = 7 m, Height = 35 m. | 2;” = 4x22m
2 =
The external radius and the length of a hollow | = xr 88
wooden log are 16 cm and 13 cm respectively. [.- Area for 4 persons = 4 x 22]
If its thickness is 4 cm then find its T.S.A. I 5 _ t T
I r~ = }%{XE
¢
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Hint: r? 28 m? Also, it is given that h, = 3 (radius of smaller

18.25 | 19m cone) and h, = 3 (radius of smaller cone)
! i33°° h = J12=r% [1P=h?+r] = h, =3xand h, = 3x [using (1)]
28 x 8233 = 192 -28 Now let I, 1, be the slant height of two right
224 circular cones.
362 x2| 900 = +361-28 =4/333 S DR —f
724 h = 18.25m Il = \/hl +h :\/(3)() + X7 = A9X7 +X
17600 - Jiox? = «J10 and

Hence, height of the tent = 18.25 m.

6. Aqgirl wishes to prepare birthday caps in the
form of right circular cones for her birthday
party, using a sheet of paper whose area is
5720 cm?, how many caps can be made with
radius 5 cm and height 12 cm.

|, = JhZ +1f
Jox2 +9x2 =18x2 = J9x2x x2
= 1, = 3xy2

Let CSA, and CSA, be their respective curved
surface areas.

Sol. Givenr = 5cm
h = 12¢cm ~CSA, = ar L = (x) (X)v10 =7x2/10
= | = Jr2+n2 . (3)
N | = J25+144 and CSA, = r, I, =1 (3x) (3x~/2 ) = 9x%n /2
. Ratio of CSA of two right circular cones
= I = 13cm
Reauired : Area of the paper CSA, 3 7{)%\/5
equired no. of caps = — - “~ % S CSA, 9)(/5]{\/5
Area of 1 cap = nrl [Dividing (3) by (4)]
2 JI0 B x5 5
= —x5x13 = =—
5720 5720
= e = CSA,:CSA,= 5:9
7 Xy 13 8. Theradius of asphere increases by 25%. Find
5720 7 the percentage increase in its surface area.
= = = 5720 x
1430 1430 [Govt. MQP - 2019]
7 e Let r be the radius of the sphere and r’ be the
_ 4004 28 caps radius of the new sphere
T143 P I’ = r+25%r

Hence, 28 birthday caps can be made. [.- radius is increased by 25%]

/

25
r r+ —r=r+0.25r

100
= r(1+025)=125r

Old surface area = 4nr?

7. The ratio of the radii of two right circular
cones of same height is 1:3. Find the ratio of
their curved surface area when the height of
each cone is 3 times the radius of the smaller

|
e s 5 4 N

cone. [PTA - 2] New surface area = 4n(r’)? . (1)
SR Letr, ,r, be the radii of two right circular cones = 4n(1.25r)?
and h,, h, be their heights respectively. = 4n(1.25)(1.25)r2
Givenr :r,=1:3=r =1(x)and r, = 3(x) = 4(1.5625)r2 )
where x is some positive number. ] _ 5 )
Here r, = x iis the radius of the smaller cone Change in surface area = 4n(1.5625)r" — 4nr
! [2) - ()]
)
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= 4nur? (1.5625 - 1) L . CSA of the frustum
|
[Taking 4nr? as common] 1 = nR+7r)l
_ 2 !
= amr(05629) l = 2 (12+6)10= Z22x18
-~.Percentage increase in surface area . 7 7
|
_ Change in surface area x100 ! = @ =565.71cm? ... (1)
M oldarea : Area of the top part = nr?
.5625) %1 !
= (jj(;)x 00 _ 0.5625x100 = 56.25% ! = % X6 %6
|
i i [ 792
E%réc;,s('%e percentage increase in surface area : == 113.14 cm? Q)
. . : .. The total area to be painted
9. The internal and external diameters of a , = 565.71+113.14 [(1) + (2)]
hollow hemispherical vessel are 20 cm and | — §78.85cm?
28 cm respectively. Find the cost to paint the - »_
vessel all over at ¥ 0.14 per cm? . : . The cgst of paintinggfor 1 cm* = ¥ 2
S External diameter D = 28 cm | .. Cost of painting for 678.85 cm? = 2 x 678.85
1 —_
Internal diameter d = 20 cm ! J ?13_57'72 )
78 20 : Hence, the cost of painting the lamp is =3 1357.72
.R=—=14cm,r=— =10cm. |
: 2 : EXERCISE 7.2
T.S.A of the hemispherical yessel = t(3R? + %) 1 ~—— .
1
2 ; . i 1. A14 m deep well with inner diameter 10 m is
1R oF gt , dug and the earth taken out is evenly spread
) ! all around the well to form an embankment of
e eyt ok} Gl ) st width 5 m. Find the height of the embankment.
22 | &1 Given inner diameter = 10 m S
= — X 688 1 10
175136 : = Innerradius = 5= 5m £
= —— =2162.28cm? . ~
7 , and height (h) = 14 m =
Cost of painting for 1 cm? =% 0.14 : . B
Cost of painting for 2162.28 crm? : Volume of the cylinder = Volume of the earth
P 9 ' 1 taken out
= 2162.28 x 0.14=% 302.72 5
! . 22
10. The frustum shaped outer s : = mrth = 7><5><5><14
portion of the table lamp has 1 : B 3
to be painted including the top  8cm | = 1100m - (1)
part. Find the total cost of . The earth spread all around the well
—_— 1
painting the lamp if the cost 12cm i = Vol-ume of hollow
of painting 1 sq.cm is ¥ 2. : cylinder
— 2 2
S Here given that R = 12 cm : _ = n(R°-r) _
r = 6cm ! Outer radius (R) = inner radius + width
h = 8cm I = 5+5=10m
| = Jh?+(R-1)’ l r = 5m
5 . : andh = ? [not given]
= & +(12-6) | . The earth spread all around the well
= V&2 +6%> =J64+36 | = % (102 - 5?)
| = 100 =10 cm .
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t.ﬁ Sura’s = X Std - Mathematics = Chapter 7 » Mensuration @
3. Ifthe circumference of a conical wooden piece

22 M
= e (100 -25) h : is 484 cm then find its volume when its height
2 ! is 105 cm.
= = x 75 xh ..(2) 1+ A Circumference of the base of the cone = 484 cm
| .
It is also given that the earth taken out = The ' Height = 105cm »
earth spread all around the well. I c2nr = 484 = 2 ><7>< r =484
Equating (1) and (2) we get, : ;1211
22 '
1100 = = x75xh ! o B
2 7 = r = 4X2Xg=77cm
s I
100<7 _ ., _ 14 i - M
Y e =7 = r = cm
3 1
2 x 75 : ) -1 > i
I . Itsvolume = —xr=h cubic units
= h = 4.666 m ! 3
. _ 11 35
Hence, height of the embankment = 4.67 m : _ lx 2){ %X 77 % }6”5
2. Acylindrical glass with diameter 20 cm has water ! 3 71
to a height of 9 cm. A small cylindrical metal | = 652190 cm?.
of radius 5 cm and height 4 cm is immersed it | . The required volume of the cone = 652190 cm?®.
complete’ly. Calculate the raise of the water in . 4. A conical container is fully filled with petrol.
the glass e The radius is 10 m and the height is 15 m. If
A For the cylindrical For the water i the container can release the petrol through its
metal raised which isin ! bottom at thg rate of 25 cu. meter per minute_, in
cylindrical form how many minutes the container will be emptied.
(=5 M Round off your answer to the nearest minute.
1 1 » r = m
h =4 r,=10cm !
1
h2 ==Y, 1
By Archimedes’s principle, : C
Volume of the water raised ! Givenr=10m
= Volume of the cylindrical metal , h=15
]{I’Zh = ]{I’zh : - 2 .
= 22 L g : Volume of the cone = 30 h cu. units.
: \Volume of the given conical
1
1
: Container=§><'rr><10><10><15 =500m m3
: To empty 25 m?, the time taken = 1 minutes
1
: 500x 22 x1
! To empty 500m m? the time taken = 7
1 20 25
! 440 )
= (10yh, = (5)*x 4 ! 2—’5766;?2 === 62.857 minutes
X
= 100h, = (25)4 : ~ 63 minutes.(approx.)
R ho= 3D®_100_ . Hence, the conical container will be emptied in
2 100 100 | 63 minutes.
Hence, height of the raised water in the glass !
=1lcm I
l
)
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’&8 ¢ STATISTICS AND
e PROBABILITY

®

y FORMULAE TO REMEMBER A

O Range R=L-S. |

.. L=5 _
O  Coefficient of range = il L - Largest value, S-smLIIest value standard deviation

L ()(i —Y-f- " — = = o '\_f—'.\_ul'-\_l" .

o= n

S (% -%

O  Variance o2 = ! -

d? d;
O  Assumed mean method ¢ = ¢ X \/Zn_'- %5
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Y7 Sura’s = X Std - Mathematics = Chapter 8 = Statistics And Probability

M = 275
EXERCISE 8.1 (E % X = S =343
n
1. Find the range and coefficient of range of the : 5
following data. ! X; X;
(i) 63, 89, 98, 125, 79, 108, 117, 68  [Sep.-2020] 1 32 1020
(ii) 43.5, 13.6, 18.9, 38.4, 61.4, 29.8 ! 35 1225
S RangeR=L-S. g | 37 1369
Co-efficient of range = : 30 900
L+S 1
L — Largest value, S — Smallest val | & 1089
. 2;96:9 V;8ui’25 _79m1a08e31:? l:368 | 30 1295
(I) 1] ] !H lL 1_ 1215 ] . : 35 1225
ere S - 65 : 37 1369
_ ' IX, =275 | Ix?=9497
~R=L-S = 125-63=62 ! ' '
L-S 125-63 ! Standard deviation:
- i = = 1
Co-efficient of range [+S  125+63 |
0 ! Jz_xf_gﬁlﬁ_J%w_ 75@
T o AT = 3=hrl o=
aa 1
(i) 43.5, 13.6, 18.9, 38.4,61.4, 29.8 : ) 0497 x 8= 275 x 275 ) /75976 —-75625 ) E
L =614 L L 8x%8 i 64 N 64
1
S =136 = [Eaq
R=L-S = 61.4-136=47.8 TR
el By BN S : . Standard deviation ¢ = 2.34
Co-efficient-of range=—= — PLIE - 0:64-+-5;~-Find-the variance and standard deviation of
L+S 75 - the wages of 9 workers given below:
2. If the range and the smallest value of a set of : T 310, ¥ 290, ¥ 320, T 280, T 300, T 290, T 320,
data are 36.8 and 13.4 respectively, then find | ¥ 310, ¥ 280.
the largest value. [Hy-2019] 1 G Arrange in ascending order we get,
Sol.| Givenrange = 36.8 and ) 280, 280, 290, 290, 300, 310, 310, 320 and 320
the smallest value = 13.4 (S) | Ty 2700
the largest value = L=R+S[.Range=L-S] ! X=—= o " 300
= 36.8 + 13.4=50.2 : N
=% 2
3. Calculate the range of the following data. : X St s
! 280 -20 400
Inoome | et | ‘500 | 550 | 600 650 | 260 - 400
1 290 -10 100
Number I
of 8 | 12 | 30 |21 6 |! 290 ~10 100
workers ! 300 0 0
SR Here the largest value = 650 | 310 10 100
The smallest value = 400 I 310 10 100
- Range=L-S = 650-400=250 320 20 400
4. A teacher asked the students to complete 60 : 320 20 400
pages of a record note book. Eight students , >x = 2700 0 >d?=2000
have completed only 32, 35, 37, 30, 33, 36, 35 !
and 37 pages. Find the standard deviation of
the pages completed by them. l
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toﬁ Sura’s = X Std - Mathematics = Chapter 8 » Statistics And Probability
dif

d2 2000 ¢ 8. Ifthestandard deviation of adatais 4.5 an
Variance = —— = —— =222.22 : each value of the data is decreased by 5, then
n 9 : find the new standard deviation.
o ¥d? 1 11 If the standard deviation of a data is 4.5 and each
Standard deviation o = 4|—— T TV222.22= 14 o1 ! value of the data decreased by 5, the new standard
: deviation does not change and it is also 4.5.

6. Awallclock strikes the bell once at 1 0 clock, | ¢ i the standard deviation of a data is 3.6 and
2 times at 2 o’ clock, 3 times at 3 o’ clock ! each value of the data is divided by 3, then
and So on. How many times will it Str!ke_ n, find the new variance and new standard
a particular day. Fmd the standard deviation ! deviation. [PTA- 1]
of the number of strikes the bell make a day. : A If the standard deviation of a data is 3.6, and

Sol 1 each of the data is divided by 3 then the new

X d=x-X d? : standard deviation is also divided by 3.
(1+1)=2 -11 121 : -. The new standard deviation = ~:20=1.2
(2+2)=4 -9 81 ! " _ el o _t_3)2

- B : e new variance = (standard deviation
(3+3)=6 ! 9 ! =02=1.22=144
(4+4)=8 -5 25 !
(5+5) = 10 3 9 . 10. The rainfall recorded in various places of five
= ! districts in a week are given below. Find its
(6+6)=12 -1 1 i standard deviation.
(7+7)=14 1 1 !
(8+8) =16 3 9 ; Rainfall | 45 | 50 | 55 | 60 | 65 | 70
! (in mm)
9+9)=18 5 k-
1(0 12) T 8 - : Numberof | 5 |13 | 4 | 9 | 5 | 4
(10+10) = Va N places
(12 +12) =24 11 121 : :
156 572 ! Rainfall | No. of fx d =X 42 | 2
% | X (mm) |placesf | -X ] =t
X = ===13 : 45 5 225 | -11 | 121 | 605
. "I 50 13 | 650 | -6 | 36 | 468
¥d? _ [572 _ 0766 ' 55 4 220 | -1 1 4
= 4766 ~6.9 |
A Y[ 60 9 |540| 4 | 16 | 144
I

7. Find the standard deviation of first 21 natural ' 65 > 325 9 81 | 405
numbers. [PTA - 6] : 70 4 280 14 196 | 784

1 Standard deviation of first n natural number is | N=40 Xxf=2240 Xfd?=2410

1
S Ll o o SXfi 2240
12 ! TN 40
.. Standard deviation of first 21 natural numbers : - Standard deviation
212-1 _ [441-1 (440 . 2
_ / y - 22 = J3e. Sfidi 2410
° 12 12 p CY3eeT o=y St =/60.25 = 7.76
|
c = 6.06 !
.. Standard deviation of first 21 natural numbers :
o =6.06 !
1
)
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Y7 Sura’s = X Std - Mathematics » Chapter 8 = Statistics And Probability

11. In a study about viral fever, the number of ¢

people affected in a town were noted as. Find
its standard deviation.

4 x @—

h Iil 2
=4x4/2.25-(0.059

84 84 (0059)

= 4x+42.25-0.0035 =4%+2.2465 = 4 x 1.498

12.

_ 139 B P1_ 10x4/2.138-(0.026)?
= 10x oo H- Toeyaets Mg

= 10%x+/2.138-0.002116 = 10%x+/2.136
=10 x 1.46 = 14.6 .. Standard deviation = 14.6
The measurements of the diameters (in cms)

of the plates prepared in a factory are given
below. Find its standard deviation.

Diameter
21-24 | 25-28 | 29-32 33-36 | 37-40 | 41-44
(cm)
Numberof| 5 | 44 | 50 | 16 | g | 7
plates
a8 Assumed mean A=30.5,C=4
Diameter | Mid d = d; =
class |value| f | i—_A X;—A | fd |d?| fd?
interval X | x, g C
20.5-245 | 225 15 -8 -2 -30| 4 | 60
24.5-28.5 | 26,5 18 -4 -1 -18 | 1 18
28.5-32.5 | 30.5 20 0 0 0 0 0
32.5-36.5 | 345 16 4 1 16 | 1 16
36.5-40.5 | 38.5 8 8 2 16 | 4 32
40.5-445 | 425 7 12 3 21 | 9 63
N =84 5 189
>f.d?

(5

Standard deviation ¢ = C x\/ N
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Ageinyears | 0-10 | 10-20 |20-30 | 30-40 | 40-50 | 50-60 | 60-70
Number ~599=6
of people 3 5 16 18 12 7 4 -
affected 13. The time taken by 50 students to complete
I Let the assumed mean A= 35, C =10 a 100 meter race are given below. Find its
standard deviation. [PTA-5]
No. of . d=
I d = i
Age (X) | ZER )| A xiéA fid, | d? | fd? T'T:etca)ken 85-0.5(9.5-10.5| 10.5-115| 115-125 | 12.5-135
f- i
i Number of
0-10 | 3 | 5|30 -3 |99 |2 students | ° 8 17 10 ¥
1020 S5 |15 ]-20| -2 |-10] 4 |20 |, g0 Assumed meanA=11,C=1
20-30| 16 [25[-10| -1 [-16[ 1 |16 . =
3040 18 [35] 0 0 0/0]o Time Taken Jaid @ NC-GEZgf=if 5=
4050 | 12 | 45| 10 | 1 |12 | 1 |12 '|x U by x;CA fid, |d?|f,0?
50-60 7 55 | 20 2 14 | 4 | 28 : i
6070 | 4 | 65|30 | 3 |12|9 |36, |8595 9| 6 |2 -2 |-12/4]24
BT 5 T=3 13 95-105 | 10| 8 |-1|-1|-8[1]38
- 10.5-11.5 11 17 0 0 0 (0|0
i R A M N 15-185 | 12-f. 10 1] 1 [10]1]10
Standard deviation ¢ = € X ==y v ¥ AAE 2 | 2 18436
N =50 8 78

14.

>f,d? _(Zfidi T
N N

78 B [ >
= 1x,[L8- = 1x+/1.56 - (0.16
\50 HoH (0.16)
= 1x/1.56-0.0256 = 1x+/1.534 = 1 x 1.238

=1.238=1.24

For a group of 100 candidates the mean and
standard deviation of their marks were found
to be 60 and 15 respectively. Later on it was
found that the scores 45 and 72 were wrongly
entered as 40 and 27. Find the correct mean
and standard deviation.

Standard deviation o = CX \/

Givenn = 100,X=60,c=15
X = §:>szixn
n
IXx=Xxn = 60 x 100 =6000

Correct x = Incorrect £X — Wrong value +
Correct value
Correct 2x =6000+45+72-40-27=6117-67

Correct XX = 6050
n = 100
6050
CorrectX = Correct§:—=60.5
n 100
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Time : 45 Minutes

Unit Test

Marks : 25

SECTION - A

B5x1=5)
Which of the following is not a measure of
dispersion?
(A) Range
(C) Arithmetic mean

(B) Standard deviation
(D) Variance

If the mean and coefficient of variation of a data
are 4 and 87.5% then the standard deviation is

(A)35 (B)3 (C) 45 (D) 25
A page is selected at random from a book. The
probability that the digit at units place of the

If two dice are rolled, then find the probability
of getting the product of face value 6 or the
difference of face values 5.

SECTION-C (2 x5 =10)

In a study about viral fever, the number of people
affected in a town were noted as

Age in years (0-10{10 - 20|20 - 30|30-40|40-50(50-60(60-70

Number of
people affected

3 5 16 18 | 12 7 4

Find its standard deviation.

¢
I
1
|
1
|
1
|
I
1
|
1
|
1
|
I
1
|
1
l
page number chosen is less than 7 is | 2. The frequency distribution is given below.
1
(A) i (B) l (©) § (D) Z : X k 2k | 3k | 4k | 5k 6k
10 10 Z & : f 2 11111
Kamalam went to play a lucky draw contest. 135 | . -l .
tickets of the-lucky draw were sold. If the ! In the table, k is a positive integer, has a variance
N I : of 160 Determine the value of k.
probability of Kamalam winning is rx then the
; _ I Answers
number of-tickets-bought-by-Kamalam-is :
(A) 5 (B) 10 (C) 15 (D) 20 : SECTION - A
A purse contains 10 notes of ¥2000, 15 notesof + 1. (C) Arithmetic mean
%500, and 25 notes of £200. One note is drawn | ;
at random. What is the probability that the note | 2. (A) 3.5 3. (B) —=
is either a T500 note or 2200 note? ! 10
1
1 3 2 4 '4. (C) 15 5. 0) 2
wW: ®;; ©35 ©f 5
|
SECTION - B
SECTION-B (5 x 2 =10) | _ .
it th N ! | " ; i 1. Refer Sura's Guide Exercise 8.1, Q.No.6
the range and the smallest value of a set of ! , . .
data are 36.8 and 13.4 respectively, then find the : 2. Refer Sura's Gu!de Exerc!se 8.2, QNo6
largest value i 3. Refer Sura's Guide Exercise 8.3, Q.No.4
. 1 . . -
The time taken (in minutes) to complete a 1 4. Refer Sura's Guide unit Exercise Q.No.4
. - 1
homework by 8 students in a day are given by , 5. Refer Sura's Guide unit Exercise Q.No.8
38,40,47,44, 46,43, 49, 53. Find the coefficient '
of variation. : ' SI_ECTION ) ¢
A coin is tossed thrice. What is the probability of | 1-  Refer Sura's Guide Exercise No.8.1, Q.No.11
getting two consecutive tails? ! 2. Refer Sura's Guide Unit Exercise Q.No.3
The standard deviation of some temperature 1
data in degree celsius (°C) is 5. If the data were |
converted into degree Fahrenheit (°F) then what !
is the variance? ¢
RBBY
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Reg. No.
GOVT. SUPPLEMENTARY EXAMINATION | | | g| | | |
September 2021
PART - 111
Time Allowed : 3.00 Hours] Mathematics (with Answers) [Maximum Marks : 100
Instructions : (1) Check the question paper for fairness ¢ 9.  The area of a triangle formed by the points
of printing. If there is any lack of ! (-5, 0), (0,5) and (5, 0) is :
fairness, inform the Hall Supervisor (a) 0 sg. units (b) 25 sq. units
immediately.

(c) 55sg. units (d) none of these
10. The perimeter of a triangle formed by the points
(0,0), (1,0)and (0, 1) is :
@ V2 M2 (@© 2+~2 @) 2-+2
11. If the ratio of the height of a tower and the length

of its shadow is /3 : 1 then, the angle of elevation
of the sun has measure :

(@ 45° (b) 30° (c) 90° (d) 60°
12. The height of a right circular cone whose radius is
5 cm and slant height is 13 cm will be :
(@ 12cm(b) 10cm(c) 13cm (d) 5cm
13. The total surface area of a hemisphere is how
many times the square of its radius?
(a) w (b) 4t (¢) 3m (d) 2n
14. A page is selected at random from a book. The

probability 'that the digit at units place of the page
number chosen is less than 7 is :

@ OO ; ©O;

(2) Use Blue or Black ink to write and
underline and pencil to draw diagrams.

Note : This question paper contains four parts.
Part - 1
Note : (1) Answer all the questions. 14 x 1 = 14

(2) Choose the most appropriate answer from
the given four alternatives and write the

option code and the corresponding answer
If n(Ax B) =6 and A={1, 3} thenn(B) is :
(@ 1 (b)y 2 (c) 3 (d) 6
2. The sum of the exponents of the prime factors in
the prime factorization of 1729 is :
(@ 1 (b) 2—(c) 3 (d) 4
3. GivenF =1F,=3andF =F |+F thenFis:
@ 3 (b) 5 (c) 8 (d) 11

256x8y*7!0
W iSequalto™

[u—

4. The square root of

16 X224 y2 10 10 9
@ <= (b) 16|=3—
y X°7 Part - I1
) Note :  Answer any 10 questions. Question N0.28 is
(©) 16 Lz (d) 16 B, compulsory. 10 x 2 =20
S Ixz S 15. If A= {1, 3, 5} and B = {2, 3} then show that

n(A x B} =n{B}.
16. Let A={1, 2, 3, 4,..,45} and R be the relation
defined as “is square of a number” on A. Write R

5.  Graph of a linear equation is a
(a) Straight line (b) Circle

(c) Parabola (5) Hyperbola as a subset of A x A. Also, find the domain and
6. TheG.C.D.ofa™ a™!, a™?is: range of R.

(@ am (b) a™! 17. Find the number of terms in the A.P.

(c) am™ @d 1 3,6,9,12, ..., 111.

7. If in AABC, DE||BC, AB = 3.6 cm, AC = 2.4 cm
and AD = 2.1 cm then, the length of AE is :

(@ l.4cm (b) 1.8cm
(c) 1.2cm (d) 1.05cm

8. How many tangents can be drawn to the circle
from an exterior point?

(@) one (b) two (c) infinite (d) =zero

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

19. Determine the quadratic equations, whose sum
and product of roots are -9 and 20.

20. Determine the nature of the roots for the quadratic
equations 15x% + 11x +2 =0

21. In AABC, D and E are points on the sides AB and
AC respectively such that DE || BC.

AD 3
If — =— and AC =15 cm, find AE.
DB 4

¢
[269]
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23.

24.

25.

26.

27.

28.

Note :

29.

30.

31.
32.

33.

34.
35.
36.

37.

38.

39.

Show that the points (-3, -4) , (7, 2) and 9 40. A toy is in the shape of a cylinder surmounted

(12, 5) are collinear.

Calculate the slope and y intercept of the straight
line8x -7y +6=0.

Find the intercepts made by the line

3X — 2y — 6 = 0 on the coordinate axes.

Find the angle of elevation of the top of a tower
from a point on the ground, which is 30 m away
from the foot of a tower of height 10 J3 m.

Find the volume of a cylinder whose height is 2 m
and base area is 250 m2.

Addie is rolled and a coin is tossed simultaneously.
Find the probability that the die shows an odd
number and the coin shows a head.

The heights of two right circular cones are in the
ratio 1 : 2 and the perimeters of their bases are in
the ratio 3 : 4. Find the ratio of their volumes.

Part - 111

Answer any 10 questions. Question No.42 is

compulsory. 10 x 5 =50
LetA={xeW |x<2},B={xe N|1<x<4}and
C = {8, 5}. Verify that
Ax(BNC)=(AxB)n (AxC)
The sum of three consecutive terms that are in A.P.
is 27 and their.product.is.288..Eind.the.three.terms.
Find the HCF of 396, 504, 636.
Solve :
X+y+z2=5;2Xx-y+z2=9;x-2y +3z=16.
Find the square root of
64x% — 16x3 + 17x% — 2x +1.
State and prove Pythagoras Theorem.
Show that in a triangle, the medians are concurrent.
Find the equation of the median of AABC
through A where the vertices are A(6, 2),
B(-5,-1) and C(1, 9).
If the points P(-1, —4), Q(b, ¢) and R(5, -1) are
collinear and if 2b + ¢ = 4. then find the values of
band c.

Two ships are sailing in the sea on either sides
of a lighthouse. The angle of elevation of the
top of the lighthouse as observed from the ships
are 30° and 45° respectively. If the lighthouse is
200 m high, find the distance between the two ships.
(/3 =1.732).

If the radii of the circular ends of a frustum which
is 45 cm high are 28 cm and 7 cm, find the volume
of the frustum.
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by a hemisphere. The height of the toy is
25 cm. Find the total surface area of the toy if its
common diameter is 12 cm.

41. Two dice are rolled. Find the probability that the
sum of outcome is (i) equal to 4 (ii) greater than 10
(iii) less than 13.

42. |Ifthe equation (1 + m?) x2+2mcx + ¢?—a? =0 has
equal roots, then prove that ¢ = a2(1 + m?).

Part - IV
Note :  Answer the following questions.2 X 8 = 16

43. (a) Construct a APQR whose base PQ = 4.5 cm,
/R = 35° and the median from R to RG is
6 cm.
(OR)

(b) Draw a circle of diameter 6 cm from a point P,
which is 8 cm away from its centre. Draw two
tangents PA and PB to the circle and measure
their lengths.

44. (a) Draw the graph of X2 + x — 12 = 0 and state the
nature of their solution.
(OR)

(b) Draw the graph of y = x? + 3x — 4 and hence

use it to solve x> + 3x —4 = 0.

FFKKK
Part - 1
1. ()3 2. (03
3. (du . @® Xzz‘
y
5. (a) straight line 6. (a)a”
7. (a)l4cm 8. (b)two
. (b)25sqg.units 10. (c)2+ V2
11. (d) 60° 12. (a)l1l2cm
7
13. (c)3m 14. (b) m
Part - 11
15. A = {1,35}B={23}
n(A) = 3;n(B)=2
*~ NA)xnB) = 3x2=6 (1)
AxB = {(1, 2) (1, 3) (3, 2) (3, 3)
(5,2) (5,3)}
~“NAxB) =6 (2

From (1) and (2)
n(Ax B) = n(A) x n(B)
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