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& RELATIONS AND
% FUNCTIONS

®

4 FORMULAE TO REMEMBER A

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

a Vertical line test :

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.

a Linear functions has applications in Cryptography as well as in several branches of Science and
Technology.
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EXERCISE 1.1

Find Ax B, AXA and B XA
(i) A={2,-2,3} and B ={1,-4} (ii) A=B ={p.q}
(iii)) A= {m,n} ; B=0 [PTA - 1; FRT - 2022]
(i) A={2,-2,3},B={1,-4}
AxB = {(2,1),(2,-4),(-2,1),(-2,-4),
(3, 1), (3,4}
AxA = {2,2),2,-2),(2,3),(-2,2),
(_29 _2)9 (_2a 3)’ (3’ 2)7 (37 _2):
(3, 3)}

BxA = {(1> 2)’ (1» _2)’ (1» 3)’ (_4» 2)a
(_45 _Z)a (_4a 3)}

(i) A=B = {(p.9)}
AxB = {(p,p) 0. 9-(q,P) (4,9}
AxA = {(p,p) 9 (), (4, D}
BxA = {(p,p). ©. 9 (), (4, D}
(iii) A= {mn},B=0
AxB = {}
A xA = {(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.
[May - 2022]
A =1{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).3, 7}
BxA=1{21),272),253),3,1),,2),3,3),
(5,1),(5,2),(5,3),(7,1),(7,2),(7,3)}
If B x A={(—2, 3)9(_25 4)9(03 3)9(09 4)3(39 3),
3, 4)} find A and B. [Qy. - 2019; April - 2023]
Given B x A={(-2,3),(2,4),(0,3),(0,4),3,3), 3,4)}
Here B={-2,0, 3}
[All the first elements of the order pair] and
A={3,4}
[All the second elements of the order pair]
IfA={56},B={4,5,6},C={5,6,7}, Show
that AxA = (B x B)"(C XC). [FRT & Aug. - 2022]
A = {5065,B={4,56},C={5067}
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 = 1(5.3),(5.0), 5, 7), (6.5), (6.6),
(6,7), (7, 5), (7,6), (7, )} -(3)

(BxB)n(CxC)=1{(5,5),(5,6),(6,5), (6,6)}
(4
(=4

AxA= (BxB)n(CxCQC). It is proved.
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5.

Sol.

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 % D) is true? [Qy. - 2019]
LHS = {(AnC)x(BnNnD)
AnC= {3}
BnD = {3,5}
ANC)yx(BnNnD)={3,3),3,5)} (1)

RHS = (AxB)n (CxD)
AxB = {(1,2),(1,3),(1,5),(2,2),(2,3),
(2,5),3,2),(3.3), 3.9}
CxD={(3,1),(3.3),(3:5), (4, 1), (4, 3), (4, 5)}
(AxXxB)n(CxD)={(3,3),(3,5)} ..(2)
S(1)=(2) .. Itis true.
LetA={xeW |x <2}, B={xeN |1 <x <4} and
C = {3, 5} . Verify that
i) AxBUC)=(AxB)UAxC(C)
[PTA - 2; FRT - 2022; June & Hy. - 2023]
(ii) Ax(BNC)=(AxB)"(AxC)
[PTA - 5; Sep. - 2021]
(iii) (AUB) x C = (AxC)u(B x C) [Qy. - 2023]

i) AxBUC) =(AxB)U(AxC)

A = {xeWlx<2}={0,1}
[Whole numbers less than 2]
B = {xeN |1 <x<4}={2,3,4}
[Natural numbers from 2 to 4]
C ={3,5}
LHS =AxBuUC)
BuC = {2,3,4} U {3,5}={2,3,4,5}
AxBuUC) = {0,2),(0,3),(0,4),(0,5),(1,2),
(1,3),(1,4),(1, 5)} (1)
RHS = (AxB)UAxC)
(AxB) ={(0, 2), (0, 3), (0, 4), (1, 2),
(1,3), (1, 4)}
(AxC) = 1{(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, 2}5
(1)=(2), LHS = RHS  Hence it is proved.
(i) Ax(B NC) = (AxB) N (AxC)

LHS = Ax (B nC)
B NC) = {3}

AxB nC) = {0,3),(1,3) (1)

RHS = (AxB) n(AxC)

(AxB) = {(0,2),(0.3),(0,4),(1,2),

(1.3), (1, 4)}

(AxC) = {(0.3),(0,5),(1.3),(1,5)}

(AxB) N (AxC) = {(0,3),(L,3)} ()

(1)=Q2)=LHS =
Hence it is verified.

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

LHS = (AUB)xC
AUB = {0,1,2,3,4}
(AUB)xC = {(0,3),(0,5),(1,3),(1,5),
(2,3),(2,5),(3,3),3,95),
(4,3), (4, 5) ..(1)
RHS = (AxC)uU(BxC)
(AxC) = {(0,3),(0,5),(1,3), (1, 5)}
BxC) = {2, 3),(2,5),3,3),3,95),

(4,3), (4,5)}
(AxC)uU B xC)={(0,3),(0,5),(1,3),(1,5),
(2,3),(2,5),(3,3),3,5),
4, 3),(4,5)}...(2)
(1)=(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 x C) [Sep. - 2020]
(ii) Ax(B-C)=(AxB)—-(AxC) [PTA-1]
A=1{1,2,3,4,506,7} [May - 2022]
B = {2,3,57}
C= {2

[ . 2 is the only even prime number]

1 (i)ANB)xC=(AxC) (B xC)
LHS = (AnB)xC
ANB = {2,3,5,7}
(AN B)x C={22), 3 2), (5 2), (7 2)}
(1)
RHS = (AxC)n (B xC)
(AxC) = {(1,2),(2.2),(3.2),(4,2),(5.2),

(6,2),(7.2)}
(B xC) = {(2.2),(3.2), (3.2), (7.2)}
(AxC)Nn(BxC)=1{(2,2),3,2),(5,2),(7, 2&}5
(1)=(2) . LHS = RHS. Hence it is Veriﬁeé:
AxB-C)=AxB)-(AxC)
LHS = Ax(B-0)
B-C) = {3,57}

(i)

A X (B - C): {(17 3)7 (1: 5)9 (17 7)9 (27 3)7 (27 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),

(7, 7) ...(1)
RHS = (AxB)—(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, 7),
(5,2),(5,3),(5,5), (5, 7),
(6,2), (6, 3), (6, 5), (6, 7),
(7,2),(7,3),(7,5), (1,1)}
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Sol.

(AxC) ={(1,2), (2,2, (3,2, (4.2.6.2.(6.2,(7,2)y ¥
(AxB)—(AxC)={(1,3),(1,5),(1,7),(2,3),(2,3),
(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

1. LetA={1,2,3,7} and B = {3,0,-1,7}, which
of the following are relation from A to B ?
» R, ={D, (7,1}

(i) R,={-1,1;

(i) 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, =12, 1), (7, D} A B
2 and 7 cannot be related
to 1 since 1 ¢B

[FRT - 2022]

Sol.
(@)

.. R, is not a relation.
R,= {1, 1)}

—1 cannot be related to 1
since—-1 ¢ Aand 1 ¢ B
. R, is not a relation.

R3 = {(2’ 71)’ (7’ 7), (1a 3)}
A B

|
)

;= 1(7,-1),(0,3), 3, 3), (0, D)}
A B

R, is a relation since
2 is related to -1, 7 is
related to 7 and 1 is
related to 3.

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.

i

2. Let A={1, 2, 3, 4....,45} and R be the relation
defined as “square is of a number” on A.
Write R as a subset of A x A. Also, find the
domain and range of R. [Sep. - 2021]
Given A={1,2,3,4,...45}
LAXA={(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={(1,1)(2,4)(3,9) (4,16) (5, 25) (6,36)}... (2)
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[.- 1 is the square of 1, 2 is the (b) a graph
square of 4 and so on]
From (1) and (2), R is the subset of A x A AV
S~RcCcAxA +
Domain of R=1{1, 2, 3,4, 5, 6} 5
[All the first elements of the order pair in (2)] +
Range of R={1, 4,9, 16, 25, 36} 4
[All the second elements of the order pair in (2)] 4
3. ARelation R is given by the set {(x, ) /y=x + 3, 3 4.2)
x €{0, 1, 2, 3, 4, 5}}. Determine its domain + oot?
and range. [PTA - 5; June - 2023] 2
HaA Given R = {(x,y) /ly=x+3} and it —2: b

xe€{0,1,2,3,4,5}

Whenx =0, y =0+3=3 [.y=x+3] ~€ } } e >

Whenx =1, y =1+3=4 i1 (i s B iy el maan

Whenx =2, y =2+3=5

Whenx =3, y =3+3=6 _lv’

Whenx =4, y =4+3=7 Y

Whenx =5, y =5+3=8 R =

S R={(0, 3),(1,4),(2, 5),3, 6),(4, 7), (5, 8)} - (© Roster form : R ={(2, 1), (4, 2);
~.Domain of R = {0, 1,2, 3, 4, 5} (i) R=1{(xyy=x+3,

x and y are natural numbers <10}
x=1{1,2,3,4,5,6,7,8,9
v=1{1,2,3,4,5,6,7,8,9}

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

[All the first element in R]
Range of R = {3,4,5,6,7, 8}
[All the second element in R]
4. Represent each of the given relation by (a) an
arrow diagram, (b) a graph and (c) a set in

to E and 5 cannot be

roster form, wherever possible. Whenx =1, y=1+3=4
@) {Ce, =2y, x€{2,3,4,5}, y € {1,2,3,4}} Whenx =2,y =2+3=3
(i) {(x,y)ly=x+3,x, y are natural numbers < 10} Whenx =3,y =3+3=6
[Aug. - 2022] Whenx =4, y =4+3=7
7 (i) R= {(x,y)|x=2y,x€ {2,3,4,5} and Whenx =5, y =5+3=8
ye {1,2,3,4}} Whenx =6, y=6+3=9
When x =2, y:fzzzl Whenx =7, y =7+3=10
22 N Whenx =8, y =8+3=11{1011,12¢y]
[ x=2y =>y—5] Whenx =9, y=9+3=12
3 R={(1,4),(2,5),(3,6),(47),(5,8),(6,9)}
Whenx =3, y == ,
2 (a) an arrow diagram |(b) a graph
When x =4, y = i=2 L © 6.9
2 1 1 tis s
5 2 2 ST
Whenx =35, y == 3 3 v
2 4 4 By
(a) an arrow diagram 3 cannot be related 2 2 Lol
7 7
8 8
9 9

|/

9
8
7
-
5| “as
4
3
2
1
0

related to —.
2

e i
UK U S S S e

i

i

(c) Roster form :
R=1{(1,4),(2,5),(3,6),(4,7),(5,8),(6,9)}

T T T T T T T T TS Sop SR Y
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5.

(a)

(b)

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 31,00,000 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. [FRT - 2022]
A—Assistants — A, A, A 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
310,000, clerks is 325,000, Manger is 350,000
and for the executing officer ¥1,00,000.
~R={(10,000, A,), (10,000, A,), (10,000, A;),
(10,000, A,), (10,000, Ay), (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,)}

ST

0

0.0

£ EE

m o

EXERCISE 1.3

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

Givenf = {(x,y) |x,y € Nand y=2x}
Whenx =1, y =2(1)=2

Whenx =2, y =2(2)=4

Whenx =3, y =23)=6

Whenx =4, y = 2(4)=8 and so on.

R =1{(1,2),(2,4),3,06),(4,8),(5, 10),...}
Domain of R = {1, 2, 3, 4,...},
Range of R={2,4,6,8,...}

(1)

(ii)
(iii)
(iv)

T T T T T ey

Since all the elements

of domain are related

to some elements of
co-domain, this relation
fis a function.

LN L B W = )Z

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

x = {3,4,6,8}
R = (/@) e X, f) =22+ 1}
f@)=x+1 s

A3)=32+1=10
A4 =42+1=17
A6)=62+1=37
A8)=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.

Given the function f: x — x?— 5x + 6, evaluate
®H S (i) f2a)
(iii) f(2) (iv) fix-1)

Give the function f: x — x?> — 5x + 6.

D) = (“1)?=5-D)+6=1+5+6=12
fRa) = (2a)*>-5Ra)+6=4a>-10a+6
f2) = 22-502)+6=4-10+6=0
flx—=1) = x—1)>-5(x-1)+6
= x> -2x+1-5x+5+6
= x2-Tx+12
A graph representing the function f{x) is
given in figure it is clear that /'(9) = 2.
10
9
8 2
d
6 %
5
4
3
2
1
0

123456728910

(i) Find the following values of the function

(@ f0) () f(7) (0 A2) (@) £(10)

(ii) For what value of x is f{x) =1?
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6.

(iii) Describe the following

(i) Domain (ii) Range.
(iv) What is the image of 6 under f?
(i)  From the graph
(@ f(0)=9 (c) /(2)=6
(b) f(N=6 (d) f(10)=0
(i1) Atx =95,f/(x)=1

(i) Domain = {0,1,2,3,4,5,6,7,8,9, 10}
={x|0<x<10,xe R}
Range = {x|0<x<9,xe R}
=1{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.

Letf(x)=2x+5. Ifx#0 then find S/&X*2~f2),
Given f(x) =2x+5,x £ 0. X
fx) = 2x+5

= fx+2) = 2(x+2)+5
= 2x+4+5=2x+9
- f2) = 22)+5=4+5=9
LSO -f(2) L 24979 2x
D X X
A function fis defined by f(x) =2x-3
® fna /OIS
(ii) find x such that f'(x) = 0.
(iii) find x such that f{x) =x.
(iv) find x such that f{x) = f(1 — x).
Given f(x) = 2x-3
LSO+ f()
) :
f(0) = 2(0)-3=-3
(1) = 2(1)-3=-1
SO+ -1 A
.o 2 - 2 - 2
(i1) flx) = 0 =>2x-3=0
2x = 3
3
x= =
2
(iii) fx) = x=>2x-3=x=2x—-x=3
x =3
(iv) J&x) = f(1-x)
2x-3 =2(1-x)-3
2x—3 = 2-2x-3
2x+2x = 2-F+7F
4x = 2
X = Z = X= E

T T T T T T T T TS Sop SR Y

N

S

@

S

g

S

—
o

An open box is to be made from a square
piece of material, 24 cm on a side, by cutting
equal squares from the corners and turning
up the sides as shown in figure. Express the
volume V of the box as a function of x.

X
247 2*5 E

X IT!X
Volume of the box = Volume of the cuboid
= [ X b x h cu. units
Here! = 24 - 2x
b = 24-2x
h = x
SV o= (24 -2x) (24 —2x) x x

= (576 —48x —48x +4x*)x

V = 4x3 —96x% + 576x

A function f'is defined by f{x) =3 — 2x . Find
x such that f{x?)= (f(x))>. [Qy.& Hy - 2023]
Given f(x) =3-2x
Also, it is given that £ (x?) = [f (x)]
f(x*) = 3 —2x’[Replacing x by x’]

.. (1)
[FO)F = (3 —2x)>=9 — 12x + 4x°
..(2)
[ (a— b)? = a® - 2ab + b?]
From (1) and (2),
= 9—12x+4x* = 3-2x2 .
= 9 12x+4x>-3+2x*> = 0
= 6x>—12x+6 = 0 1/2\1

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 7 in hours.

distance covered

Speed = time taken
=  distance = Speed x time
= d = 500 x ¢ [. time = ¢ hrs]
= d = 500¢

. The data in the adjacent table depicts the length of

a person forehand and their corresponding height.
Based on this data, a student finds a relationship
between the height () and the forehand length(x) as
y=ax+ b, where a, b are constants. [PTA-4]
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s (iv)  When the height of the person
Length x of Height ‘y’ (in inches) =53 .3 inches
forehand (in cm) Y : )
35 56 533 = 09x+245
[ y=0.9x+24.5]
45 65 = 533-245 = 0.9
50 69.5 = 28.8 = 0.9x
55 74 28.8x10
= ¥ T 09 %10
(i) Check if this relation is a function. 28%§
(ii) Find a and b. = X = 5= 32 cm

(iii)

(i1)  Consider any two ordered pairs (35, 56)
and (45, 65)
Xy
Substitute (35, 56) iny=ax + b we get,
56 = a(35)+b .. (D)
Similarly substitute (45, 65) in y = ax + b, we get
65 = a5 +b -(2)
2)— 65 = 45a+ ..(2)
(1) — 56 = 35a+ ..(3)
Substituting, 9 = 10a
9
= — =09
= a 10
Substituting a = 0.9 in (1) we get
56 = 35(0.9)+bh
= 56 = 31.5+5b
= b = 56-31.5=245
Sincey = ax+b
Wegety = 09x+24.5
(iii)  When the length of the forehand
x =40 cm,
y = 0940)+24.5
= y = 36+24.5=060.5 inches

Find the height of a person whose

forehand length is 40 cm.

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

Hd Given relationis y =ax + b (D)
(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.

. The required height of the person is 60.5
inches.
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1.

Sol.

EXERCISE 1.4

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

(1)

(i1)
(iif)
(iv)

/”Y "

<€ >
X’ X X’ X
<«
Y’ Y’
. Y .. Y
(i) (i) | >
X 0 X X )_ X
Y Y’

X O X X’ k4
. /|
Y’ Y’

It is not a function. The graph meets the
vertical line at more than one points.

It is a function as the curve meets the
vertical line at only one point.

It is not a function as it meets the vertical
line at more than one points.

It is a function as it meets the vertical line
at only one point.
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2. Letf:A— B be a function defined by f(x) = %—1,

where A={2, 4, 6,10, 12}, B= {0, 1,2, 4, 5, 9}.

Represent f by [Govt. MQP - 2019; April - 2023]
(i) set of ordered pairs;
(ii) a table;

(iii) an arrow diagram;
(iv) agraph

1 f:A—>B
A=1{2,4,6,10,12},B=1{0,1,2,4,5,9}
X 2
= =——1 2=—-1=0
S =31, s 3
fay =2-1=1 | fe=2-1=2
2 2
10 12
f10) = -1=4 | ja2)=>-1=s
2 2
(1) Set of ordered pairs

={(2,0), (4, 1), (6, 2), (10, 4), (12, 5)}

(il)) 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,
5 (12.5)
a
. (104)
o 62)
- @.1)
. ...
- . L
_2__
¥

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

(i) an arrow diagram

(ii) a table form

(iii) a graph

* gl = {1, 2),

(1)

(2,2),3,2),(4.3), 5, )}

An arrow diagram.

S
\ _—F=

1

In the figure, for
different elements

in x, there are

different images in

J).

:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
! (i1) atable form
: X 1 2 3 4 5
| fx)| 2 2 2 3
: (iii) A graph representation.
: ¥y
1 6
1
1 Pl
1
I i @ (5.4)
1
3 =
: .
I i
X 2.2 (3,2)
1 1+
: x’ 1 1 1 1 1 1 1 1 x
: BER
1 e
1
1 =271
! 2
1
. 4. Show that the function f: N — N defined by
: f(x) =2x—1is one - one but not onto.
! g1 /f:N->N
1 fx) = 2x—1
I N = {1,2,3,4,5,.}
: ) = 2)-1=1
: f@2)=22)-1=3
: f3) = 23)-1=5
: @ =24)-1=17
! () = 205-1=9
| N 7 N(f (x))
I
1
1
1
1
1
1
1
1
1
1
¢
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5.
Sol.

Sol.

Hence f: N — N is a one-one function.

A function f: N — N is said to be onto function
if the range of fis equal to the co-domain of /.

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.

Show that the function f: N — N defined by
f(m)=m*+m +3 is one - one function.
N 5N
fm) = m*+m+3
N = {1,2,3,4,5,...},me N
fm) = m*+m+3
f() = 12+1+3=5
f2) = 22+2+3=9
f(3) = 32+3+3=15
f(4) = 42+4+3=23
N N
m VA ACD)

In the figure, for different elements in the
domain, there are different images in codomain.
Hence f: N — N is a one 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) = x° then, [Hy. - 2019 & 2023]
(i) find the range of f

(ii) identify the type of function

A= {1,2,3,4}
B=N
f:A—=B, fx)=x3
() = 1¥=1
f(2) = 2°=8
f(3) = 33=27
f(4) = 4=64

(i) Therange of f= {1, 8, 27, 64,....}
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(i)

NN AW — )H

Here co-domain=B={1,2,3 ...}

Range = {1, 8, 27, 64}

Different elements have different images
and co-domain # Range.

. The given function is one - one and
function.

In each of the following cases state whether
the function is bijective or not. Justify your
answer.

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

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

(i) Whenx = 1,
f(1) = 2(1)+1=3
f2) = 22)+1=5
£(0) = 200)+1=1

fED) = 2(-D)+1=2+1=-1
f[%j = 2(%) +1=1+1=2andsoon
R R

Here, different
S element in domain
‘ have different
’ images in B and
Co-domain
= Range =R.
.. fis a bijective
function.
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(i) Givenf: R — R is defined by f(x) = 3 — 4x? ' 9.

f(1) =3-4(11)=3-4(1)
=3-4=-1

f(2) =3-42)=3-4(4)
=3-16=-13

£(0) = 3-4(02=3-0=3

1) = 3= 417 =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.

.. fis not 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.

A Given A= {-1,1},B=1{0,2} andf: A — B is

defined by f(x) = ax + b is an onto function.
A B

JED) =0
= a-1)+b =0 [ Subx=-1,y=0
iny=ax+b]
= —a+b =0 (1)
Alsof(1) = 2
= all)y+b =2 [Subx=1,y=2
iny=ax+b]
- d+b =2 2)
)= -4 +b =
Adding, 2b =
= b = z—1
2

Substituting b
a+1
Soa

([
o

@ — = = m e e e e e e e e e e e e e e e e e e e e e = e e e = e e = e e o e e e e e e e e = = =

10.

If the function f'is defined by

xt2; x>1

f@=| 2. _1<x<1 find the values of
x—-1; -3<x<-1

H 13 (i) A0)

(i) A-1.5) i) fQ)+A-2)

) fB)=2f(0)=x+2=3+2=5[ x=3]

(i) f(0)=2 [ 0e-1<x<l1]
(i) f(-1.5)=x-1=-15-1=-2.5
(iv) f(2)+/f(-2)

fQ) =2+2=4 [ fix)=x+2]
f(-2) = 2-1=-3 [ fi)=x—1]
f@+f(2) = 4-3=1

A function f': [-5, 9]— R is defined as follows:
6x+1; -5<x<2
2 .
fx) = 5x*—-1; 2<x<6
3x—4; 65x<9
Find (i) A(-3) +fA(2) (ii) £ (7) —f(1) [PTA-4]

i) 24 +A8) ()2 DT Oy, 4

S@+ f(-2)
f:[-5,91>R
i f(H+A2)
f(=3) = 6x+1=6(=3)+1=-17
f2) = 5x*-1=52%)-1=19
L) Q) = —17+19=2
i) f(-A
f(7) = 3x-4=3(7)-4=17
f(1) = 6x+1=6(1)+1=7
f(D—f(1) = 17-7=10
(i) 2f(4)+f(®)
f(4) = 52-1=5x42-1=179
f(8) = 3x-4=3x8-4=20
S 2f(4)+f(8) = 2x79+20=178
(lV) 2f(—2)—f(6)
S@+ f(-2)
f(=2) = 6x+1=6(-2)+1=-11
f(6) = 3x—4=3(6)-4=14
f(4) = 5x2-1=5A>-1=179
f(=2) = 6x+1=6(-2)+1=-11
2/(2)-f(®) _ 2(=1D-14 -22-14
S®+f(=2) 79+ (-11) 68
_ 369
68 17
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11.

12.

The distance S an object travels under the
influence of gravity in time 7 seconds is given by

1
S(n)= > gt*+at+ b where, (gis the acceleration

due to gravity), a, b are constants. Verify whether
the function S (9)is one-one or not. [PTA - 3]

1
S(r) = Egt2+at+b
Lettbel, 2,3, ..., seconds.
1
S(1) = 5g(12)+a(1)+b= Eg-i—a-i-b

1
S2) = ;8@ +a2)+b
=2g+2a+b
Yes, for every different values of ¢, there will
be different values as images. And there will be
different pre-images for the different values of
the range. Therefore it is one-one function.
The function ‘¥ which maps temperature in
Celsius (C) into temperature in Fahrenheit

9
(F) is defined by #(C) = F where F = 3 C +32.
Find,

i «0) [PTA - 1]
(i) #28)
(iii) #(-10)
(iv) the value of C when #(C) =212 [PTA-1]
(v) the temperature when the Celsius value

is equal to the Fahrenheit value. [PTA-1]
(1) «0)=F

9 9
F = g(C)+32= g(O)+32=32°F
. 9 252
(i1) t(28) = F= 3 (28) +32= = +32
= 50.4+ 32 =82.4°F
9

(i) #«-10) = F= 3 (-10) + 32 = 14°F
(iv) H(C) = 212

9
212 = 5 C=212-32=180

ie2 (C)+32
5 20

9 180%5
—C =180=C=—7F— =100°C
5 - d
C = 100°C.
(v) whenC=F
9
-C+32=°C
S 9
32 =C-=-20C
5
32=C(1—2
5
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1.

- 22)
5
2 = 2]
5
=5
C = X —
A
C = —40°

EXERCISE 1.5

Using the functions f'and g given below, find
fog and gof'. Check whether fog = gof'.

) fix)y=x—-6,g(x)=x2 [June - 2023]
(i) fx)= %, gl)=2x*—1
x+6

(i) f(x)= T,g(x) =3-x
(iv) fix)=3+x,g8(x)=x—4 [Govt. MQP -2019]
(V) fl)=4’-1,g(x)=1+x

3 (i) Givenfix) = x—6,g(x)=x>

fog(x) = flg() =fx?) [ g (x)=x"]
=x>-6
[In f{x) = x—6, Replace x by x’] ...(1)
gof(x) = g(f(x)) = glx—06)
[ /(x)=x-6]
= (x—6)
[In g(x) = x%, Replace x by x — 6]
= x> - 12x+36
[ (a—by}=a’-2ab+b*] ..(2)
From (1) and (2),
fog(x) # gof(x)
(i) Givenf(x) = 2,g(x) =221
X
fog(x) = f(g(x)=/(2x*~1)
5 [g()=222-1]

2x* —1
2
[In f(x) = —. Replace x by 2x> — 1] ...(1)
X

2 2
g(fx)) —g(;) [/ ="1]

2
2(2) .
* 2

[In g(x) = 2x*> — 1, Replace x by —]
4 8 ;
- 2(—2)—1= =1 -2)

X X

goflx)

From (1) and (2),
Jog(x) # gof(x)



Y7 Sura’s X Std - Mathematics » Chapter 3 = Algebra
(i) x2+x+7=0

Lety=x>+x+7

Step 1:
-4 | 3| =2 | -1 0 1 2 3 4
16 9 4 1 0 1 4 9 16
7 7 7 7 7 7 7 7 7
19 13 9 7 7 9 13 19 | 27
Step 2:
Points to be plotted: (—4, 19), (-3, 13), (-2, 9), (-1, 7), (0, 7), (1, 9), (2, 13), (3, 19), (4, 27)
Step 3:

Draw the parabola and mark the co-ordinates of the parabola which intersect with the x-axis.

Step 4:

The roots of the equation are the points of intersection of the parabola with the x axis. Here the
parabola does not intersect the x axis at any point.

So, we conclude that there is no real roots for the given quadratic equation.
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(iv) x*-9=0
Lety=x>-9
Step 1:

Step 2:
The pOintS to be pIOtted: (_4’ 7)5 (_3’ 0)5 (_23 _5)9 (_la _8)’ (Oa _9)5 (la _8)5 (2a _5)’ (3a 0)9 (43 7)
Step 3:

Draw the parabola and mark the co-ordinates of the parabola which intersect the x-axis.

PR

7/

Step 4:

The roots of the equation are the co-ordinates of the intersecting points (-3, 0) and (3, 0) of
the parabola with the x-axis which are —3 and 3 respectively.

Step 5:

Since there are two points of intersection with the x axis, the quadratic equation has real and
unequal roots.

.. Solution{-3, 3}
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V) xX2-6x+9=0

Lety=x>—6x+9
Step 1:

-4 | -3 | 2 | -1 0 1 2 3 4

16 9 4 1 0 1 4 9 16

24 18 12 6 0 -6 | -12 | —-18 | 24

9 9 9 9 9 9 9 9 9

49 | 36 | 25 16 9 4 1 0 1
Step 2:
Points to be plotted: (-4, 49), (-3, 36), (-2, 25), (-1, 16), (0, 9), (1, 4), (2, 1), (3,0), (4, 1)
Step 3:

Draw the parabola and mark the co-ordinates of the intersecting points.

Step 4:
The point of intersection of the parabola with x axis is (3, 0)

Since there is only one point of intersection with the x-axis, the quadratic equation has real and
equal roots.

. Solution (3, 3)
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vi) 2x-3)(x+2)=0

2x2—3x+4x—6=0;2x>+ 1x—6=0

Lety=2x>+x-6=0
Step 1:

4 | 3| 2| -1 0 1 2 3 4
16 9 4 1 0 1 4 9 16
32 | 18 8 2 0 2 8 18 | 32
-4 | 3| 2| -1 0 1 2 3 4
-6 | 6| 6| 6| 666|606
22 9 0 5 | 6| 3 4 15 | 30

Step 2:
The points to be plotted: (-4, 22), (-3, 9), (-2, 0), (-1, -5), (0,-6), (1,-3), (2, 4), (3, 15), (4, 30)

Step 3:
Draw the parabola and mark the co-ordinates of the intersecting point of the parabola with the
X-axis.
:
2 -
i l
6
€
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Step 4:

The points of intersection of the parabola with the x-axis are (-2, 0) and (1.5, 0).
Since the parabola intersects the x-axis at two points, the equation has real and unequal roots.
. Solution {-2, 1.5}

2. Draw the graph of y = x> — 4 and hence solve x* —x — 12 =0. [June - 2023]
S0l.
-4 | 3 -2 -1 0 1 2 3 4
16 9 4 1 0 1 4 9 16
4| 4| 4| a4 a4 2]
12 5 0 =3 -4 | 3 0 5 12
ﬁ
4 i :
: -
4
T
46
8
Y
Tosolvex’? —x—12 = 0
x+0x-4 =y
2_x-12 =0
) (H) () )
x+8 =y
y = x+8

-4 | 3| 2| -1 0 1 2 3 4
8 8 8 8 8 8 8 8 8
4 5 6 7 8 9 10 11 12

Point of intersection (-3, 5), (4, 12) solution of x> —x — 12 =01is -3, 4
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(7
E.“"

Draw the graph of y = x? + x and hence solve x> + 1 = 0.

-4 | 3| 2| -1 0 1 2 3 4 5
16 9 4 1 0 1 4 9 16 | 25
-4 | 3| 2| -1 0 1 2 3 4 5
12 6 2 0 0 2 6 12 | 20 | 30

Draw the parabola by the plotting the points (-4, 12), (-3, 6), (-2, 2), (-1, 0), (0, 0), (1, 2), (2, 6), (3, 12),

(4, 20), (5, 30)

To solve: x> + 1 =0, subtract x*> + 1 = 0 from y = x> + x.

x> +1=0fromy=x>+x

ie. y =xf +x
0 =#£2+1
6O 6O
y =x-1

This is a straight line.
Draw the line y =x— 1.

0 2
-1 | -1
=l 1

Plotting the points (-2, —3), (0, —1), (2, 1) we get a straight line. This line does not intersect the parabola.
Therefore there is no real roots for the equation x> + 1 = 0.
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(i) Any line parallel to y axis will be of the ¢ N 3
form x c.5 = y x(\/__J . \/,
I Y Comparing (1) with y = mx + ¢ we get,
= =5 m = 3 and ¢ = .
= 2x-5=0 N 1-3
2. The equation of a straight line is 2(x —y) +5=0. NE) NE) \/5 1

Find its slope, inclination and intercept on the

Y axis.
g  2x-y)+5 =0

=  Slope=m = \/, . \/— ) \/§+1

[Rationalising the denominator]

= 2x-2y+5 =0 - \/g(\/gﬂ)
- v S - (-5
= y :x+§ .. (1) - slope=1 343
Inclination, m =1 = e 3.1
[Equating (1) with y = mx + c] [ B3+ =32 -(1)?=3-1]
= tan @ =1 =tan 45° 3+\/— 3 l+f
0 =45° =m 5 and c= 1 \/— 1+\/—
= y intercept = ¥ =% [-C= % ] [Rationalising the denominator]
3. Find the equation of a line whose inclination is = = w
- 30° and making alélnt:ergglzt— 3 on the Y axis. ol \/g)(H \/5) e (\/g)z 1 3= 9]
= c =-3 . . 34343

y intercept is = ¢ = -3 (i.e) let the equation of

line be : y = mx + 3 . .
mebeymmrTe Hence slope is and y intercept is [3 + 3\/5] .
m = tan -2
= m = tan30°=—% 5. Find the value of ‘@, if the line through (-2, 3)
1 and (8, 5) is perpendicular to y = ax + 2.
LYy ==X +cC
NE) 7 (-2.3) y=ax+2
Whenx =0,y=-3
= 3 =0+c=>c=-3

X
.. Equation of line: |V = E -3

(8,5)

Let m, be slope of line joining (-2, 3) and (8, 5).
let m, be slope of y=ax +2 = ax -y +2=0.

= x-3y-3/3=0  [Multiplied by /3 ]

4. Find the slope and y intercept of
_ 53 21
J3x+(1-3)y=3. ™78 (2) 10 s

§Jd Given equation is 3+ J/(l - \/g) =3
= y(1—3) = -x3+3
Dividing by (1—+/3) we get,

_oo3, 3
- S TN TN

{ Slope— ) 1}
Xy =X

- - Slope = — 0~ efficient x
m,=a | —_——
: P co - efficient y

" The lines are perpendicular = m < m, = -1

= cxa=-1 =5[a=—3]

@ — — m m e e e e e e e e e e e e e e e e o e e e = e = e e = e e e e e e e e = = =
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The hill in the form of a right triangle has its
foot at (19, 3)The inclination of the hill to the
ground is 45°. Find the equation of the hill
joining the foot and top. [PTA-2]
Let AB be the hill and B (19, 3) be the foot of
the hill
Given ZACB = 45°
Slope = m = tan 6 = tan 45° = 1 and (x, , y,) is
(19, 3)
Equation of ABisy -y, =m (x —x))
[Slope - point form]
= y=3 = 1(x-19)
= y—3 = x—-19
= x-19-y+3 = 0
= x—-y-16 =0
A
45°
B (19, 3) C
Which is the equation of the hill joining the foot
and top.
Find the equation of a line through the given
pair of points
2 -1 )
i 2,— —,2
(i) ( ,3) and(z,
(i) (2,3)and (-7,-1)
(i) Equation of the line in two point form is
| X=X
Ya= N Xy =X
y 2
3 x=2 ) 2
»>—3 = [0 G ) is 20 D)
2 1 3
2-= BN 2 |
3 () is = . 2]
3y-2
Z  x-2 3y-2  2(x-2)
T -2 -1-4 7 % 5
V.4 2
=-15+10 = —16x+32
[Cross multiplying]

= 16x— 15y +10-32=0
= 16x—15y-22=0

(i)

i

S

©°

S

T T T T T T T T T TS Sap e SRRy

(x,»)is(2,3) (x,,)is (-7,- 1)

.. Equation is YN o ATh
V2= X
y-3 _ x-2 - y=3 _ x=2
-1-3 -7-2 —4 -9
-9(r-3) = -4(x-2)
-9 +27 = —4x+38
4x-9y+27-8=0 SLAx=-9+19=0

A cat is located at the point(—6, —4) in xy plane.
A bottle of milk is kept at (5, 11). The cat wish
to consume the milk traveling through shortest
possible distance. Find the equation of the path
it needs to take its milk. [SRT -2022; April - 2023]
Let A be the position of the cat and B be the
position of the bottle of milk.

Shortest path between A and B is a line joining
Aand B,

xl yl y’
(=6, -4)
.. Equation of AB is Yon _X7h
Vo= Xy =X
N y-C4 _ x=(=0
H-(4 56
y+4 _ x+6
- 1144 516
y+4 xX+6
= 15 11
= y+44 = 15¢+90

(by cross multiplication)
= 15x+90-11y-44 = 0
= I5x-11y+46 = 0
If the vertices of a AABC are A(6, 2) B(-5,-1)
and C(1,9). [PTA - 6; Sep. - 2021]
i) find the equation of median
ii) find the equation of altitude

A(6,2)

C(1,9)

B (-5,-1)
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10.

Let AP be the altitude

= AP 1 BC
Slope of BC = 9-(=D) |:'.'Slope:y2 )ﬁ}
1_(_5) Xy — X;
_10_5
6 3
_1 _3
Slope of AP = W i

[*.- They are perpendicular]

Equation of line AP: y -2 = ?3 (x—6)
[Cy=y=M(x-x)]

=5y-10 = —3x+18

= 3x+ 5y 28

=3x+5y-28=0

Let AQ be the median = Q is mid point of BC

(—5+1 —1+9j (92
2 H 2 (7 s )

|:Q is

4-2 2

2-6 -8 4

=Q

2 72
-1

X+ X y1+y2]

Slope of AQ =

-1
-.Equation of line AQ: y—2 = 7 X (x—6)

-1
= y—2 = y (x—06)
4y -8 -x+6
= xt+4y = 14
= xt+t4y-14 = 0

Find the equation of a straight line which

-5
has slope Tand passing through the point

(-1,2). [May - 2022]
-5
m= - point = (- 1,2) = (x,, )
-5
> y2= G-
[yiyl =m (X*xl)]
-5
= y-2= —(x+1
4
=4y —-2) = S(x+1)
= 4y-8 = —5x-5
= 5x+4 = 3=5x+4y-3=0

L 4
1
1
1
1
1
1
1
1
1
1
1
1
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¢

11.

Sol.

12.

Sol.

You are downloading a song. The percent y \

(in decimal form) of mega bytes remaining
to get downloaded in x seconds is given by
y=-0.1x+1.

(i) find the total MB of the song.

(ii) after how many seconds will 75% of the
song gets downloaded?

(iii) after how many seconds the song will be

downloaded completely?

(1) Given equationisy=-0.1x+1
Total MB of song can be obtained when

time =0
x =0
= y =1MB

(i1) time when 75% of song is downloaded
= remaining % =25% =y =0.25
025 =-0.1x+1
0.1x =0.75
x =7.5

(iii) song will downloaded completely when
remaining % =0=y=0

=

= = 7.5 Seconds

= 0 =0.1x+1
= x =10
.10 seconds

Find the equation of a line whose intercepts
on the x and y axes are given below.

3

i 4,6 (i =S, o
(1) Equation of the line in intercept form is
a b

“+X =1 [ra=4,b=—6]
N ST = =

4 -6 ' ’
= T2 S3y=12

12
= 3x—-2y-12 = 0
(i) _15+§=
4

Which is the equation of the line in intercept
form

-x 4
= L A 1
5 3
—-3x+20y
= — =1
15
= =3x+20y = 15
3x-20y+15 =0



s

14.

Y Sura’s

X §td - Mathematics " Chapter 5 = Coordinate Geometry

Find the intercepts made by the following

lines on the coordinate axes.

i 3x-2y-6=0 [Sep. - 2021]
(i) 4x+3y+12=0
(1) 3x—2y-6 0
To find x intercept puty = 0
= 3x-6 =0
= x =2
To find y intercept putx = 0
= 0-2y—6 =0
= y = -3
Hence the intercepts are 2, —3
(i1) 4x+3y+12 =0
To find x intercept puty = 0
= 4x+0+12 0
= x = -3
To find y intercept putx = 0
= 0+3y+12 =0
= y =4

Hence the intercepts are —3, —4.

Find the equation of a straight line

(i) passing through (1,—4) and has intercepts
which are in the ratio 2:5
(ii) passing through (-8, 4) and making equal

intercepts on the coordinate axes
(i) ratio of intercept = 2:5
v - intercept

Slope = X - intercept
. -5 -5
- Slope of line = — =m=—
2 2
.. The required equation is
Yy 7.);1 = m('x - x])
-5
= y(-4) = Z-D)
= 20 +4) =-5x-1)
= 2y+8 =-5x+5
= S5x+2y+3 =0
.. ) v intercept
(i1) Slope of line = ————x -1
X 1mtercept
ax-—1
= m = =-1
a
.. The required equation is
Yy 7y1 = m(x - x])
= y—4 =-1(x-(-8))
y—4 =-—x-8
= x+y+4 =0

1.

Sol.

2.

Sol.

3.

L 4
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y EXERCISE 5.4 \

Find the slope of the following straight lines
3
g 7x-_—-=0

i S5y-3=0
» Sy 17
1 S59-3=0
59 =3
3 1
Yy =3 .. (1)
= y = mx+tc ..(2)
Comparing (1) and (2)
3
y = Ox+g . Slopem =0
. 3 3
11 x—— =0=>T7x+0y— — =0
) 17 4 17

— Co —efficient of x

S1
ope Co —efficient of y

m %7 = oo (undefined)

Find the slope of the line which is
(@
(ii) perpendicular to the line x =—11
(1) Given lineisy = 0.7x — 11

line parallel toy = 0.7x—111is m=0.7

y =07x+C

If the lines are parallel, slopes are equal
.. The slope of the required line is m = 0.7.

parallel to y = 0.7x —11

(il)) Givenlineisx = —11
_ Co -efficient of x
Co - efficient of y
-1
= m = —— =oo
.. Slope is e 0
x=-114 y
2 N
< 5 >

Check whether the given lines are parallel or
perpendicular

1 2 1

G Z+Z+-=0and =+L+—=0
3 04 7 32 10

(i) Sx+23y+14=0and 23x—5p+9=0
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N o.x oy 1 —12 12
HA (i) Given lineis— + = + —==0 . (1 = —=—
® 3 4 7 o -7 7
and 2x LY 1 _ 0 @ Given that the lines (1) and (2) are perpendicular
3 2 10 = mom, = —1
Let m, and m, be the slopes of the given lines s p+3) () p+3
. = A= [X|7=| = A =L ~=
) _ Co-efficient of x )% 7 7
- Co - efficient of y = pt3 =7
1 = p =7-3=4
B __g_lxi_ 4 (F W] ~p =4
1 31 3 rom 5. Find the equation of a straight line passing
4 through the point P (-5, 2) and parallel to the
Co - efficient of x line joining the points Q(3,-2) and R(-5,4).
m, = — ; _ (-
2 Co -efficient of y §3  Slope of QR = Ya—=y _4 (-2)
-2 Y- =53
3 -2 2 4 ) 4+2 6 -3
= = —_— —_———— = — = — : = —
l 3 X I 3 [From (2)] g 3 m 4
2 Pis (-5, 2)

Since m, = m.,, the given lines are parallel.
(i1) The given lines are

Required equation is

Y=y, = mx-x)

5x+23y+14 = 0 .. (1) -3

and23x—5y+9 = 0 y=2= 5 &*3)
Let m, and m, be the slopes of lines (1) 4y-8 = 3x-15
and (2) 3x+4y+7=0

Co -efficientof x  —3 . . . .
Lompo=— Co - efficient of » =3 and 6. Find the equation (?f a line passn.lg tloll‘.()lfgh
) (6,-2) and perpendicular to the line joining
m = Co - efficient of x _ —23 _ 23 the points (6,7) and (2,-3).

? Co-efficientof y =5 5 §A Slope of line joining (6, 7) and (2, -3) is

Consider m, x m,= %]X %]I—l =% = _Lf = % {.'Slope=%}

Sincem m,=-1,the givenlines are perpendicular Slope of the perpendicular line = _?

4. If the straight lines 12y = —(p + 3)x + 12, -1
12x —7y =16 are perpendicular then find ‘p’. [m, m,=-1=m,= ;1]
[April -2023] Required equation is
0 Given lines are 12y =— (p + 3)x + 12 (1) ya = -2 (x—6)
and  12x—7y = 16 ) 5
Let m, and m, be the slopes of the lines (1) Sy+10 = 2x+12

and (2)
=12yt (@E+3)x = 12
Co -efficient of x

2x+5y-2=0

7. A(=3,0)B(10,-2) and C(12,3) are the vertices
of AABC . Find the equation of the altitude

som, = — ;
! Co - efficient of y through A and B. [Hy. - 2019]
S A(-3,0), B(10,-2), C(12, 3
ey (43,0 B(10,2), €(12,3)
—12 Since AD L BC
Co - efficient of x
m =

2

T T T T T ey

~ Co-efficient of y
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AN (3, 0) 4 -6 —
Slope of AB S
6-(-4) 10 5
E - 5
=Sl fCD = —— =-[.CD L AB
ope o 353 [ ]
(101?_2) 5 0 5 5 ~.Equation of CD is S
-1 o) =2 @1
Slope AD = Slope of BC 3
B 3p+1) =5x-5=3y+3=5x-5
~.Slope of BC = 27N — 3-(2 — é 5x — 3y — 8 = 0 is the required equation of the
Xy =X 12-10 2 line.
B -1 2 Find the equation of a straight line through
~.Slope of AD = 52 5 the intersection of lines 7x +3y=10,5x —4y=1

~.Equation of AD = y —y, =m(x —x))

02 3
y-0 == (- (3)

5y =-2x—-6
2x+5y+6 =0 (1)
Since BE L AC .
Slope of BE = —Slope ofAC
3-0 3 1
Slope of AC = ——— = — = —
P 12-(3) 15 5
5
B(10, —2), slope of BE = 1 -5
1/5

.. Equation of BE = y — (-2) =-5 (x — 10)
y+2 ==5x+50
Sx+y+2-50=0
S5x+y—-48 =0 -.(2)
(1), (2) are the required equations of the altitudes
through A and B.

Find the equation of the perpendicular bisector
of the line joining the points A(—4, 2) and B(6,—4).
Mid Point AB is DC [June & Qy.- 2023]

:Dis(—42+6, 2+(—4)J: (g ;2):(1,_1)

5 20 2
C
s
A(-4,2) D B (6,-4)

T T T T T T T T T TS Sap e SRRy

and parallel to the line 13x +5y +12=0
The given lines are

Tx+3y = 10 .. (1)
and Sx—4y =1 ..(2)
Let us solve (1) and (2)

(Hx5 = 35x+15y = 50
) () ©)
Q)x7= 35x-28y =7
Subtracting, 43y = 43
43
= y = 4—3
= y =1
Substitute y = 1 in (2) we get,
Sx—4() =1
= 5x—4 =1
= Sx = 1+4
= 5x =5
— 5_
x = g—l

. The intersecting point (x, y,) is (1, 1).
The required line is parallel to the line
1Bx+5y+12 = 0
= Slope of the required line = Slope of the given
line
Co - efficient of x

= m = X
Co - efficient of y
-13

= m = —
5

. Equation of the required line is y —y, = m
(x—x))

= y-1 = _?B(x—l)
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= 5(0-1) = -13(x-1) ?* 11. Find the equation of a straight line joining
= 15y—-15 = —13x+13 | the point of intersection of 3x + y +2 =0 and
= 5)-5+13x—13 =0 : x — 2y — 4 = 0 to the point of intersection of
= 13x+5y-18 = 0 1 7x—3y=—-12and 2y =x+3. [PTA - 3]

1 . .

10. Find the equation of a straight line through | Sl Given lines are
the intersection of lines 5x — 6y = 2, 3x+y+2 =0 (1)
3x + 2y = 10 and perpendicular to the line | x-2y—-4 =0 ..(2)
4-‘; - 7y.+ 13=0 | Solving (1) and (2) we get the point of

A Given lines are 1 intersection of the lines (1) and (2).

Sx—6y =2 (D) (1) = 3x+y =-2 e
and 3x+2y =10 ..(2) : 2)x3= 3x-6y = 12
Let us solve (1) and (2) : O ®H O
03 5 = =
@)x3= *Toy ~ | Substitute y =2 in (1), we get
Adding, l4x = 32 I x+(=2) =2
- _32 16 : 3x =2+2=0
Tt :
o 1o ! The intersecting point is (0, -2) = (x, »,)
Substituting x = 7 (1) we get, | Also, the lines are given as
1
. s [5]@ _ 5 s [16] 1oy Tx—3y =-12 (3
7 7 | x—-2y =-3 ..(4)
~ 80 ! @ xT= Ty—14y =-21
= oy = 7 -2 : 3) = - 3y =-12
6 = 80—14 6 66 O )
= YT T YT “1ly =-9
1 I _9
T ! Substitute y = - in (4), we get
1 |
. — 18
YT T : xo2x — =-3=x- =3
16 11) 11
Hence, the intersecting point (x , y,) is EaE] I 18 -33+18
! = x =3+
Slope of the given line 4x — 7y + 13 =0 is : [ERT
4 _ 4 : _ b
T | ST
— 1
. Slope of the required line m = — I . The intersecting point of (3) and (4) is
1
(since they are perpendicular) ! ( -159 J (., 1,)
. . . ! Xy Yy
. Equation of the required lineisy —y, =m (x —x) 1111 X »
! .. The required line passes through and
11 —-7( 16 ! (0,-2)
= y——= = — X 1 Xy 2
7 4 7 ! -15 9
. 7y —11 _ —7(7x—16 ! 111 . o y=(=2) ,_p
7 4 7 I .. The required equationis= 9 L, T 15
1 i
= 4Ty —11) = =7(7x—16) ! 11 11 0
= 28y—44 = 49x + 112 : |: y=n :x x1:|
=>28y—44+49x—112 =0 : Vo = Xy — X
= 49x +28y—-156 = 0 ‘
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- y+2 :L:}erz:L 4x-9
11 11 u 1 —4-9 -13
= —15(y +2) =31(x)
_ = -13y = 4x-9
= ~1yy-30 =31x ~4x + 13y — 9 =0 is the required equation.
= 3lx+15y+30 =0

31x+ 15y +30=0is the required equation of the
line.

Find the equation of a straight line through
the point of intersection of the lines
8x + 3y =18, 4x + Sy =9 and bisecting the line
segment joining the points (5, —4) and (-7,6).

Given lines are [Hy. - 2023]
8x +3y=18 (D)
4x +5y=9 .(2)
solving (1) and (2)
= 8y +3y = 18
2)x2= &ZFIOyZIS
6 6 ®
-7y =0
y =0
Substitute y =0 in (1), we get
8x+3(0) = 18
9
Lo B9
A 4
4

.. The intersecting point is %,OJ

The mid point of the line joining the two points
(5,-4) and (-7, 6) is

[." the line is bisecting the points (5, —4) and (-7, 6)]

(5+(—7),—4+6) _ (—_2’3):(_1,1)
2 2 272

The required line is passing through the points

2, 0 -1, 1
4 and
X I 9

N
. The required equation is 2 —0_ 4

T T T T T T T T T TS Sap e SRRy

J EXERCISE 5.5 \

Multiple choice questions.

1.

1

2.

The area of triangle formed by the points
(-5,0), (0, —5) and (5,0) is

[PTA - 2; Qy. & Hy. - 2019; Sep. - 2021; SRT - 2022]
(A) 0 sq.units
(B) 25 sq.units
(C) 5 sq.units

(D) none of these [Ans. (B) 25 sq. units]

(—QN/(S,O)'

(0,-5)

1|-5 OXZ 5
O

1 1
5(25 —(-25)) = 5(50)= 25

y

>
Il

A man walks near a wall, such that the
distance between him and the wall is 10 units.
Consider the wall to be the Y axis. The path
travelled by the man is

(A) x=10 (B) y=10
©)x=0 (D) y=0
[Ans. (A) x=10]
Distance = +10%+0°
(10.0) = 100 =10
(0,0) |10 units x = 10 units

The straight line given by the equation x = 11
is [Sep. - 2020; PTA - 1; June & Qy. - 2023]
(A) parallel to X axis
(B) parallel to Y axis
(C) passing through the origin
(D) passing through the point (0,11)

[Ans. (B) Parallel to y axis]
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7. The slope of the line which is perpendicular

[Hint: |
x =11 is parallel to y axis.
4. If (5,7), (3, p) and (6,6) are collinear, then the
value of p is [PTA - 5; May - 2022]
(A) 3 (B) 6 <) 9 (D) 12
, [Ans. (C) 9]
If (5, 7), (3, p) and (6, 6) are collinear A=10
®
®
®
15 .3 _6 >1157
= - =0
2 ‘7><p>16 ‘
Gp+18+42)—(21+6p+30) =0
Sp+60—(6p+51) =0
5p—6p = —-60+51
-1p =9
p =79
5. The point of intersection of 3x — y = 4 and
x+y=8is [PTA - 2; Aug. - 2022]
(A) 5,3) (B) 24) (C) (3,5 (D) (44)
: [Ans. (C) (3,5)]
3x-y =4
x+/é =8
4x = 12
x =3
3+y =38
y =5
.. Point of intersection is (3, 5)
1
6. The slope of the line joining (12, 3), (4, a) is Iy
The value of ‘a’ is [PTA - 3; SRT - 2022; FRT - 2024]
(A) 1 B)4 (C) 5 D) 2
3 : [Ans. (D) 2]
[Hint:] mo= ==
4-12 8
a=3 _ 1
-8 8
8a—24 -8
8a = -8+24=16
a =2
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1
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to a line joining the points (0, 0) and (-8, 8) is

[May - 2022]
(D) -8

[Ans. (B) 1]

1
A -1 B 1 (© 3

Slope of the line joining the points (0, 0) and

8.

9.

[Hint:]

(-8, 8) is
8—0 8

—8-0 -8
Slope of the line L” to the given line is
-1 -1

m= = =1

m =

1
If slope of the line PQ isﬁ then slope of the

perpendicular bisector of PQ is

[PTA - 6; SRT & Aug. - 2022; June - 2023]
1
W ®BO 7 Do
[Ans. (B) —/3]
If Ais a point on the Y axis whose ordinate is
8 and B is a point on the X axis whose abscissa
is 5 then the equation of the line AB is
(A) 8x +5y=40 (B) 8x—5y=40
(€) x=8 D) y=5
[Ans. (A) 8x + 5y = 40]
%] y-8 _x-0

5 0-8 5-0
-8 5
—8x =5y-40

) 8x+5y—-40 =0

10. The equation of a line passing through the origin

- -7
Slopeof7x—3y+4 = 0is — =73

and perpendicular to the line 7x -3y +4=0is
[PTA - 4]
(A) 7x-3y+4=0 (B) 3x-7y+4=0
(C) 3x+7y=0 (D) 7Tx-3y=0
[Ans. (C) 3x + 7y =0]
7
3 3
Slope of the line thatis 1"to 7x—3y+4=01s
-1 3
77
3
Passing through origin i.e. (0, 0)

m =

-3
Required equation is y — 0 = - (x—0)
3x+7y =0
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Consider four straight lines

(i [ ;;3y=4x+5 (i) [ ;4y=3x-1
(iii) L ;4y+3x=7 (iv) [ ;4x+3y=2
Which of the following statement is true ?
(A) [, and [, are perpendicular

(B) [, and , are parallel

(C) [, and /, are perpendicular

(D) [,and [, are parallel

[Ans.(C) L, and [, are perpendicular]

[Hint:] / : 4x - 3y +5=0 m1=%
-3

[:3x—4y—-1=0 m,= —

~4

-3

[:3x+4y-7=0 m3=7

) B 4
[;4x+3y—-2=0 m4—?

12.

A straight line has equation 8y = 4x + 21.
Which of the following is true [PTA - 3]

(A) The slope is 0.5 and the y intercept is 2.6
(B) The slope is 5 and the y intercept is 1.6
(C) The slope is 0.5 and the y intercept is 1.6
(D) The slope is 5 and the y intercept is 2.6

[Ans.(A) The slopeis 0.5 and the y intercept is 2.6.]

13.

8y = dx+21 = 4x -8y +21=0
_ A1
T8 2
=2.6

. .21
y Intercept 18 E

When proving that a quadrilateral is a
trapezium, it is necessary to show [PTA - 4]
(A) Two sides are parallel.

(B) Two parallel and two non-parallel sides.
(C) Opposite sides are parallel.

(D) All sides are of equal length.

[Ans.(B) Two parallel and two non-parallel sides]

14.

When proving that a quadrilateral is a
parallelogram by using slopes you must find

(A) The slopes of two sides
(B) The slopes of two pair of opposite sides
(C) The lengths of all sides
(D) Both the lengths and slopes of two sides

[Ans.(B) The slopes of two pair of opposite
sides]

15.

(2, 1) is the point of intersection of two lines.
[PTA - 3; Hy. - 2019; Qy.- 2023]
(A) x—y-3=0;3x—y-7=0
B) x+y =3;3x+y=7
(C) 3x+y=3;x+ty=7
D) x+3y—-3=0;x—y—-7=0
[Ans.(B) x+y=3;3x+y=7]

Unit Exercise - 5

1.

Sol.
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¢

PQRS is a rectangle formed by joining the
points P(-1, -1), Q(-1, 4) ,R(5, 4) and S(5,-1).
A, B, C and D are the mid-points of PQ, QR,
RS and SP respectively. Is the quadrilateral
ABCD a square, a rectangle or a rhombus?
Justify your answer.

Given A, B, C, D are mid points of PQ, QR, RS
and SP respectively.

P

Q
(-1,-1) (-1,4)

\
k2
;

,

. R
Df:. 4B
~o .
~ .

S T R
(55 _1) (5a4)

A is the mid point of PQ
-1-1 —1+4) B 3
27 2 _(_1’5)
B is the mid point of QR
-1+5 4+4

= Bis = ,——
( 2 2
C is the mid point of SR

. 545 4+(-1) 3
Cis = | —,——= =152
= Cis (2 ! ) (2)
D is the mid point of SP

(5+( 1) —1- 1j —2-1

=>Ais(

J=(2,4)

= Dis

AB

BC
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e = 4x = 14
2
_ /32+[§] R L 7
2 : 4 2
/ 61 !
= 36+25 = ! Substituting x = Z iny=x+3 we get
4 4 | 2
1 7 13
CD=\/(2 5)° [1——] LT Yo Tr Ty
AN o) (7 13 J
xy) = | ==
= /( 3)? -|- 21 = Jo+ : 4 22
! 7 13
| Hence the co-ordinates of third vertex is ( D) )
_ It 1
a V 4 . 3. Find the area of a triangle formed by the lines
2 1 3x+y—2=0,5x+2y—3=0and 2x—y—3=0
3 1 . .
DA = \/Z—H) [ 1__] i1 ¥98 Given lines are
: 3x+y—-2 =0 (1)
| Sx+2y-3 =0 .. (2)
- _2 9+_ ! 5 B
! x—-y-3 =0 ..(3)
| Let A (x, y,) be the point of intersection of lines
Since AB=BC=CD=DA= ,/ 1 ,ABCD may , (1) and (2)
be a square or rhombus.3 | (1)x2= 6x+2)=4
1
2 +2y=
4 S 8.3 5 5 ! 2)x3=5x+2y=3 5
Slope of AB = = o= ! S,
2-(=D 3 3) | Subtracting x = 1
g : = . x=1 G 3 B
Z_4 3_5 _5 5 ! Putx=11in (1) we get,
_ 2 - - _2 _ _
Sl1 fBC = &— = —== = — 3()+y-2 =0=>1+y=0
ope o s—2 3 20 6 | (Dry=2=0=1%
5 5 1 y = -1
_ X o
(Slope of AB) (Slope of BC) = [—][—] = —é;t 1 < Als (1, 1) _ _ ,
6L 6 36 ! Let B (x,, y,) be the point of intersection of (2)
.. The sides are not perpendicular. | and (3)
. ABCD is not a square, but it is a rhombus. Q)= 5x+2y-3 =0
1 —

2. The area of a triangle is 5 sq.units. Two of its 1 G) X 2= w 9
vertices are (2,1) and (3, —2). The third vertex : Adding, k=9 =0 5=9=x= 9
is (x, y) where y =x + 3 . Find the coordinates | = x =1
of the third vertex. [PTA-1] 1 Putting x = 1 in (3) we get

8 Area of triangle formed by points (x,, y)), : 2(1)-y—-3 =0

1 ' = 2-y-3 =0
(xzayz)aand(x3ay3):E{(x1y2+x2y3+x3y1)_ E - *1*)7 -0
(x2y1)+x3y2+x1 y3)} ! = y =-1
1 ! .
- Area = E{(—4+3x+9+x)—(3—%+2§+6)} - s Bis(1,-1)
1
N Area = 5 (given) ! Let C (x,, y,) be the point of intersection of lines
1 1 (1) and (3).
= 5= S {4 +5) -9} : ()=  3x+y-2 =0
3 5 | (3)x2= 2x—y-3 =0
= 4x-4 =10 ! i T 5x—5 =0
o 13~ | Adding, 5x-5 =0
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5x =5
= x =1
Putting x = 1 in (3) we get,
2(1)-y—-3 =0
= 2-y-3 =0
= -1-y =0
y =-1

S Cis(1,-1)

Since all the three A, B, C are (1, —1), they do
not form the vertices of the triangle.
= Areaof AABC =0

If vertices of a quadrilateral are at A(-5,7) ,
B(—4, k) , C(-1,—-6) and D(4, 5) and its area is
72 sq.units. Find the value of &.

Area (quadrilateral ABCD)

15 4 -1 4 s
217 k -6 5 7
1

= S (Sk+24-5+28) (28~ k-24-25)] =72

= @47-5k)—(-77-k =144
= 47 -5k+77+k =144
= 124 — 4k =144
= —4k =20

Without using distance formula, show that
the points (-2,-1), (4, 0), (3,3) and (-3,2) are
vertices of a parallelogram.

A B
(=2,-1) 4,0)
D C
(-3,2) (3.3)
Mid point of AC = (_2+3,_1+3j=(1,1)
2 2 2
Mid point of BD = (_3+4 E)— L
id point o = > 2 )y
—(-1 +1
Slope of AB = 0=( )=—
4—(-2) 6
3-0
Sl fBC = — =-3
ope o 34
Slope of CD = ——> = *1
ope o 33 p
| . o t1=2
Slope of DA = (3 =3
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¢

Slope of AB = Slope of CD

Slope of BC = Slope of DA
and the diagonals bisect each other
Hence ABCD forms a parallelogram.

Find the equations of the lines, whose sum and
product of intercepts are 1 and —6 respectively.

Let the intercepts of a line are a, b respectively.
Givena+b = 1 (1)
ab = -6 (2)

By assuming @ and b as roots of the equation,

We get x* — x (Sum of the roots) + Product of the
roots =0

= X-x(H)-6 =0
[Using (1) and (2)]
= X*-x-6 =0
By factorizing we get,
= x-3)x+2) =0
= x = 3orx=-2
Hence the intercepts are 3 or —2.
Case (i) :
When a =3, b =— 2, the equation of the line is
a + Y- (Intercept form)
a b 6
= X + AN /1
3 =2
Xy =32
= 3, 1
N 2x—3y _ q
6 [Taking 6 as LCM]
= 2x—-3y = 6
= 2x-3y—-6 =0

Case (ii) :
When a =-2, b = 3, the equation of the line is
X Y ooy
a b
X oy |

U
|

+
|
I

U
|

_l_
|
I

—3x+2y

6
3x+2y =
Bx+2y—6 =
3x-2y+6 =
[Multiplying by (-1) through out]

tuey U
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7.

The owner of a milk store finds that, he can
sell 980 litres of milk each week at I14/litre
and 1220 litres of milk each week at I16/litre.
Assuming a linear relationship between selling
price and demand, how many litres could he
sell weekly at T 17/litre?

Letx,, x, represent the quantity of milk and y, y,
represent the cost of milk per litre.

Given datas are

980 [ (x,) 314 ()
12207 (x,) 316 ()

The linear relationship between selling price and
demand is

X —X
Y2=n Y2 =H

[Two point form]
x—980

1220 —-980
x—980

240

1 120
= 120 (y—14) = x —980
= 120 (y—14) +980 X
= x = 120 (v — 14) + 980
When = %17/1,
. = 120 (17 — 14) + 980
120 (3) + 980
= = 360 + 980
= = 1340
Hence the owner of a milk store can sell 1340 /
per week at 17/ litre.

= =

=

=R R R
Il

Find the image of the point (3, 8) with respect
to the line x + 3y = 7 assuming the line to be a
plane mirror.

Let (a, b) the required image.

Let m, be the slope of the given line x + 3y =7
and m, be the slope of the line joining (3,8) and
(a, b)

Xy
Slope of line joining (32 82) and

Xy
(@ b) "
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¢

8-> -1
™ T 3, :>m1=?
m xm, = -1
-1_8-b
- = -1
3 3-a
8—b = B3-a)x3
8—b = 9-3a
3a-b = 1=b=3a-1 ..(1)
Mid point of line joining (3, 8) and (a, b) lies on
x+3y=T. o (a+3 b+8)
mid point = T
2 2
) a+3+3 b+8) » 2
- -
.. Solving (1) and (2)
a¥3 334148 = 7
2 asb = 3a-1 from(1).
a+3+9a+21 = 14
10a = -10
a = -1
b = 3-1)-1=-4
(a,b) = (-1,4)

Find the equation of a line passing through
the point of intersection of the lines
4x + 7y —3 =0 and 2x — 3y + 1 = 0 that has
equal intercepts on the axes.
Given lines are 4x+7y-3 =0 .. (1)

and2x—3y+1 =0 .. (2)
Let us solve (1) and (2) to find the point of
intersection.
(Hh= 4x+7y-3 =0

G O

2)x2=>4x-6y+2=0

Subtracting, 13y—-5 =0

= 13y =5 :y=%
Substituting y = % in (2) we get,
D R [ Uy SR S U
13 13
e — 1_5 - 15—13_3
= TR T B
2 1
= X = — = —
13(2) 13

. The point of intersection of (1) and (2) (x, y,)

.[1 5]
1S |{—,—
13’13

Given that the intercepts are equal.
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Change in surface area = 47(1.5625)r% — 4mur?

[(2)-(D)]
42 (15625 — 1)
[Taking 4n7? as common]
42 (0.5625)

.. Percentage increase in surface area

_ Change in surface area x 100

old area

_ 47 (.5625) %100
pral

Hence, the percentage increase in surface area
=56.25%

=0.5625x100 = 56.25%

The internal and external diameters of a
hollow hemispherical vessel are 20 cm and
28 cm respectively. Find the cost to paint the
vessel all over at  0.14 per cm?.
External diameter D = 28 cm

Internal diameter d = 20 cm
28

.R= > =14 cm,r= > =10 cm.
T.S.A of the hemispherical vessel = (3R? + ?)

22
= (3 x 142+ 10%)

7
22
ke = o (3x196+100)
22
= =2 x688
7
15136

- =2162.28 cm?

Cost of painting for 1 cm?> =% 0.14
Cost of painting for 2162.28 cm?
= 2162.28 x 0.14=% 302.72

The frustum shaped outer

portion of the table lamp has 7
to be painted including the top 8cm /[
part. Find the total cost of ‘
painting the lamp if the cost

of painting 1 sq.cm is < 2.
Here given that R = 12 cm
r = 6cm
h = 8cm
I = JhW+R-r)
= 8 +(12-6)
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V82 +6% = J64+36
100 =10 cm

/

.. CSA of the frustum
= R +r)

2 1+ epn0- 228
7 7

_ @zﬁs.ﬂcmz e

Area of the top part = 2

- 22 L 6x6
7
792
= - -lBlden’ Q)

.. The total area to be painted

565.71 + 113.14

678.85 cm?

.. The cost of painting for 1 cm?>= ¥ 2

.. Cost of painting for 678.85 cm? =2 x 678.85
= R 1357.72

Hence, the cost of painting the lamp is =% 1357.72

EXERCISE 7.2

A 14 m deep well with inner diameter 10 m is
dug and the earth taken out is evenly spread
all around the well to form an embankment of
width 5 m. Find the height of the embankment.

=3

(1) +(2)]

Given inner diameter = 10 m

) 10
= Innerradius = 5= 5m :
and height (#) = 14 m
ght () =
Volume of the cylinder = Volume of the earth
taken out

2
wh = 2><5><5><,1/lf

i
= 1100 m? .. (1)
The earth spread all around the well
= Volume of hollow

cylinder
= n(RZ2-7?)
Outer radius (R) = inner radius + width
= 5+5=10m
r = 5m
andh = ? [not given]
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3. Ifthe circumference of a conical wooden piece

The earth spread all around the well ’
22 . : is 484 cm then find its volume when its height
= — (10°-5%) .
7 : is 105 cm. [Aug. - 2022]
22 1 §J1 Circumference of the base of the cone = 484 cm
= — (100-25) h I . _
7 I Height = 105cm
I 22
_ 27—2><75Xh % nomr = 484 = 2xxr =484
11
It is also given that the earth taken out = The : ﬁfj
earth spread all around the well. : - T S .
Equating (1) and (2) we get, | g 2y em
22 1 J/f
100 = ==x75xh - ro=77em !
2 X 1
w4 T | = —m? ic unit
11007 . :>h_14 ! .. Its volume 3qrrhcublcums
— - - 1
3
2/2><73§ E _ Z /x]/fx77x}0§
= h = 4.666 m 1 = 652190 3
Hence, height of the embankment = 4.67 m | . e 3
| .". The required volume of the cone = 652190 cm”.
Acylln(.lrlcal glass with diameter 2.0 cm. has water . 4. A conical container is fully filled with petrol.
to a height of 9 cm. A small cylindrical metal | The radius is 10 d the heicht is 15 m. If
f radius 5 cm and height 4 cm is immersed it ! Cracivs 18 © I ane Lo e B oS M.
otra 2 . Do the container can release the petrol through its
completely. Calculate the raise of the water in , bottom at the rate of 25 cu. meter per minute, in
the glass? [Sep. - 2020] | how many minutes the container will be emptied.
For the cylindrical For the water ! Round off your answer to the nearest minute.
metal raised which is in 'WSol|
cylindrical form |
r =5 diameter =20 cm |
h1 =4 ry= 10 cm : m‘
h2 =9 1
1
By Archimedes’s principle, I Givenr=10m
Volume of the water raised | B
= Volume of the cylindrical metal ! h=15m
2 2 ! I 5 .
N 7 rhy = b3 Ry ! Volume of the cone = ETU” h cu. units.
| Volume of the given conical
1
1
: Container=§><7r><10><10><15 =500 m?
1
| To empty 25 m?, the time taken = 1 minutes
1
| 500x 22 x1
! To empty 500 m? the time taken = 257
= (10y°h, = (5)* x4 !
- 5015 22
= 100%, (25)4 : . = 62.857 minutes
L 2@ _100 TS
= 2 100 100 I ~ 63 minutes.(approx.)
1
Hence, height of the raised water in the glass ! Hence, the conical container will be emptied in
=1cm é 63 minutes.
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A right angled triangle whose sides are 6 cm,
8 cm and 10 cm is revolved about the sides
containing the right angle in two ways. Find
the difference in volumes of the two solids so
formed.

When the triangle ABC is rotated about AB, the

volume of the cone formed = lTcrzh

Herer = 6 cm N
h = 8cm
7
vV = 1 22 £ 0%

| —X—X6X6X8 o
3 7

2112

=301.71 cm?

When the A ABC, rotated about BC,
r=8cm,h=6cm

1 22

V.= —X—x6x8x8 = %
3 7

) =402.29 cm?

.. Difference in volume = V2 - V1
=402.29 - 301.71

=100.58 cm?

The volumes of two cones of same base radius
are 3600 cm? and 5040 cm?. Find the ratio of
heights. [PTA - 4; May - 2022]
Let r,, r, be the radius of two cones and V,, V,
be their volume.
Given V,

v

= 3600 cm?, r=T,

, = 5040 cm?

2
/;/ AT 3600 2h 3600
~— = :> = "‘r =7
/;/ drn, 5040 ik, 50407712
272

M 90 45 15 5

hy 126 63 21 7

Sohythy =517
.. Ratio of their heights =5 : 7
If the ratio of radii of two spheresis 4 : 7, find
the ratio of their volumes. [April -2023]
Let r,, r, be the radii of the two given spheres

.n_4
Given—=— (1)
ry 7
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4/ 3
T XN
1 3
_i

4 3 7"23

Ratio of their volumes
4x4x4 64

3
5 Vi (n {if - o
vV, n 7 TxTxT 343

Hence, ratio of their volumes = 64 : 343

A solid sphere and a solid hemisphere have
equal total surface area. Prove that the ratio
of their volume is 3 \/5 4. [PTA - 6]
Let r,, r, be the radii of the sphere and a solid
hemisphere

Given TSA of sphere = TSA of solid hemisphere

= 4xrt = 3 = 47’12=3r22
2
7 3
= 1—2 = - :>r—1=£ . (1)
7 4 o2
[Taking square root]
Volume of sphere
Ratio of their volumes = P

Volume of hemisphere
4 3
AT o8] o)
%;{xrg 2r23 r 2
(using (1))
LfixBxi B

Zx2x2 4
Hence, ratio of their volumes = 3\/5 14

The outer and the inner surface areas of
a spherical copper shell are 5761 cm? and
3241 em? respectively. Find the volume of the
material required to make the shell.
Given 4nR? = 576m cm?
Given 4% = 324m cm?
5 , 576
4%R* = 5764 =R SRVRRRES

= RZ = 144 cm?
= R 12 cm
Also 4477 = 3244
= P2 o= %=81
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P = 8lcm?=r=9cm
.. Volume of the hollow sphere
= §7I(R3 — ) cu. units
= ixgx(lf -9%) =fx2x(1728—729)
37 3.7
4 22 29304
= 5><7><999= — =4186285= 418629 e’

. The volume of the material needed = 4186.29 cm?.

10.

A container open at the top is in the form of a
frustum of a cone of height 16 cm with radii
of its lower and upper ends are 8 cm and 20
cm respectively. Find the cost of milk which
can completely fill a container at the rate of

340 per litre. [May - 2022]
Givenh = 16cm
R = 20cm
r = 8cm

Volume of the frustum

=>V= %n(R2 +Rr+7? )A cubic units

_ lx2(202 +20x8+8%)x16
377
- lx£(400+160+64)x16
377
_ 122 60ax16
377
73216
== 10459.428 ¢cm3
1000 cm® = 1 litre
10459.428 cm? 10459.428 10.459 [
. m = —X = . .
¢ 1000
Costof I/milk = 40

~.Costof 10.459 [ of milk =40 x 10.459=% 418.36.

EXERCISE 7.3

Avessel is in the form of a hemispherical bowl
mounted by a hollow cylinder. The diameter
is 14 cm and the height of the vessel is 13 cm.
Find the capacity of the vessel.

§a2 For cylinder

.. Given Diameter = 14 cm

T T T T T e T T T T e SR )

Radius = 7 cm
Total height = 13 cm
radius of sphere = 7 cm

13-7
= 6cm

Capacity of the

Height of the cylindrical part

.. Capacity of the vessel =
cylinder + Capacity of the hemisphere.

(TN

13 cm

Volume of the cylinder = w2

22
= 7><7><7><6
= 22x42=924  ..(])
Volume of the hemisphere
=znr3 = %x£x7x7><7
3 3 7
_ 44x49 2156
33
= 718.67 .. (2)
.. The total volume =924 + 718.67 [(1) + (2)]

The capacity of the vessel = 1642.67 cm®.

Nathan, an engineering student was asked to
make a model shaped like a cylinder with two
cones attached at its two ends. The diameter
of the model is 3 cm and its length is 12 cm.
If each cone has a height of 2 cm, find the
volume of the model that Nathan made.

[May - 2022]
Volume of the model = Volume of the cylinder +
Volume of 2 cones.
For cylinder

h = 12-2-2=8cm
diameter = 3 cm
3 2
= r o= Ecm I
For cone . §
h = 2cm =
\ |
r o= Ecm 2

Volume of the cylinder part = %k
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Given/ = 4m 27 1408
C.S.A of frustum - T

128

/(R +7)

22
= —X4(2.86+2.54) 1408 7
7 = P?o= X—=064
AR |
22 xX4x5.4 ?
7 ' = P = 64=r=8cm
= 67.88m? >~ 68m? Equating (1) and (2) we get,
Given that cost of painting for 1 sq. m = %100 7040 L3 _ 1408
-~.Cost of painting for 68 m? = 68 x 100 7 " n 7
= 36800 3
8. A hemi-spherical hollow bowl has material of = 7040 x n - 1408
5
volume T cubic cm. Its external diameter ;940/ x3

= — = ] =5%x3=h
14608

= h = 15cm

Slant height [ = i +?
= 152 +8%> =225+64
J289 =+/172

= [ = 17cm
Hence, slant height = 17 cm

10. A metallic sheet in the form of a sector of a
circle of radius 21 cm has central angle of 216°.
The sector is made into a cone by bringing the
bounding radii together. Find the volume of

is 14 cm. Find its thickness.
Ha@ Volume of hollow hemisphere

2 3_.3
= —7m(R—r
3™ )

Given D

14
14 cm, R = ?:7cm

:>%X%X(73—r3) _ 4326/%/ @
S
M=
7

436 the cone formed. [PTA-2]
(43-r) = R H92 Given radius of sector =/=21 cm
-3 = 218-343 _
H3 = 4125 *’/% >
r = 5cm &
Thickness of the bowl =R —r=7-5=2cm '
0

= 216

Let  be the radius of the cone

When the sector is made into a cone, we get base
perimeter of the cone = length of arc.

5
9. The volume of a cone is 1005 ; cu. cm. The

area of its base is 201 5 sq. cm. Find the slant

T T T T T T T T T T T T T T L

height of the cone. [Hy. - 2023] 0
5 = — i
A Given that volume of the cone = 1005 = cu.cm = 28 360 x 2t (radius of sector)
1o, 7040 o0
= 3 T = 7 = r= 360 x radius of sector 1 s
7040 3 2,82.24
= w2 = x = (D) p 1
7 h 10
. 1 5 €46 T 18x7 26 182
Also, it is given that area of the base =201 — cm N r= x 2 = 156
360 10 S
1408 126 328 | 2624
= e = - .. (2) P 2624
% o
10 _0
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= 12.6cm
Height of cone (/) =\/12_—r2
= "= hr-ne
= h = 41-15876= 28224
h = 16.8cm

1 5
.. Volume of the cone = EW h

= %x%xl2.6x12.6><16.8

Hence, volume of the cone = 2794.18 cm?

PTA EXAM QUESTION & ANSWERS

1. If the volume of sphere is 361 cm?, then its
radius is equal to [PTA - 3]
(A)3ecm (B) 2ecm (C) Secm (D) 10cem

[Ans. (A) 3 cm]

V = 36cm’

4 /3

—_ v — 6

47 e
B = 36x Z
Po= 27
r =3

2. C.S.A of solid sphere is equal to [PTA - 5]
(A) T.S.A of solid sphere
(B) T.S.A of hemisphere
(C) C.S.A of hemisphere
(D) none of these

[Ans. (A) T.S.A of solid sphere]

1. The volume of a solid right circular cone is
11088 cm’. If its height is 24 cm then find the
radius of the cone. [PTA - 1; Hy. - 2019; June - 2023]

§aA Let r and 4 be the radius and height of the cone

respectively.
Given that, volume of the cone = 11088 cm?

1
gﬂtrzh = 11088

1X2X72X24 = 11088

=441
Therefore, radius of the cone » =21 cm

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
¢

Find the number of spherical lead shots,
each of diameter 6¢cm that can be made from
a solid cuboids of lead having dimensions
24cm X 22c¢m X 12cm. [PTA - 2]
Volume of cuboid

Number of lead shots = Volume of a lead shot

Dxbxh _ 24x22512
inr?’ ixgx33

3

M B T _
PP Py Py Y

A cone of height 24 cm is made up of modeling
clay. A child reshapes it in the form of a cylinder
of same radius as cone. Find the height of the
cylinder. [PTA - 3]
Let 4, and h, be the heights of a cone and
cylinder respectively.

Also, let r be the radius of the cone.

Given that, height of the cone 4, = 24 cm; radius
of the cone and cylinder » = 6 cm

Since, Volume of cylinder = Volume of cone

56

1
mwrh, = Smh,
3
1 .
= h2 = EX h1 gives
1
hy = =x24+8
3

Therefore, height of cylinder is 8 cm

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.

[PTA - 5; Sep. - 2021; Hy. - 2023]

Let A, r and R be the height, top and bottom radii
of the frustum.

Given that, 7=45cm, R=28 cm, =7 cm

Volume = % x [R? + Rr + *]h cu. units

Tcm

:%xz—fx[282+(28x7)+72]x45

= %X%XIO29 x 45 =48510

Therefore, volume of the frustum is 48510 cm?
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Area of the canvas =

A funnel consists of a frustum of a cone attached
to a cylindrical portion 12 cm long attached
at the bottom. If the total height be 20 cm,
diameter of the cylindrical portion be 12 cm
and the diameter of the top of the funnel be 24
cm. Find the outer surface area of the funnel.

[PTA - 1]

Hd Let R, r be the top and bottom radii of the

frustum.
Let A, h, be the heights of the frustum and
cylinder respectively.
Given that, R =12 cm, r=6 cm , h, = 12 cm
Now 4, =20-12=8 cm

Lzem Here, Slant height of the
frustum

[=+(R- P+ hlz units
— 36164

/=10 cm

4

—12cm ———8cm —i
20 cm

Outer surface area = 2mrh, + (R +r)l sq. units
= 7[2rh, + (R +7)]

= w2 x6x12)+ (18 x 10)]
= m[144 + 180]

= % x 324=1018.28

Therefore, outer surface area of the funnel is
1018.28 cm?

The radius of a conical tent is 7 m and the height
is 24 m. Calculate the length of the canvas used
to make the tent if the width of the rectangular
canvas is 4 m? [PTA - 3; April -2023]
Let r and % be the radius and height of the cone
respectively.

Given that, radius » = 7 m and height 7 =24 m

Hence, ! = «r? +h* =/49+576
[ = 4625=25m
C.S.A. of the conical tent = 77/ sq. units

%X7><25=550m2

Now, length of the canvas
Area of the canvas

width

L T T T T T T T T T T T T T I T T T )

= T: 137.5m

Therefore, the length of the canvas is137.5 m

A cylindrical bucket of 32 cm high and with
radius of base 18 cm, is filled with sand
completely. This bucket is emptied on the
ground and a conical heap of sand is formed.
If the height of the conical heap is 24 cm, find
the radius and slant height of the heap.
[PTA - 4; Govt. MQP - 2019]
Volume of Cylinder = nr?h = nt (18%) 32
1

3 nrlzh = %nr12(24)

1
3 nr12(24)

182 x 37 _

Volume of Cone =

n(18%)32 =

P2 = 7 182%4
P2 o= 182x22= 36
ro= 36

Slant height (1) = [n2 + 2 = /362 + 242

= J1296+576 = 1872
JI2x12x13 = 1213

A right circular cylindrical container of base
radius 6 cm and height 15 cm is full of ice
cream. The ice cream is to be filled in cones
of height 9 cm and base radius 3 ¢cm, having a
hemispherical cap. Find the number of cones
needed to empty the container. [PTA-5 & 6]

§Jl Let & and » be the height and radius of the

cylinder respectively.

Given that, =15 cm, =6 cm

Volume of the container V = 172 h cubic units.
- 2—72 X6x6x15

Let, r, =3 cm, 7, = 9 cm be the radius and
height of the cone.

Also, r, =3 cmis the radius of the hemispherical
cap.

Volume of one ice cream cone = (Volume of the

cone + Volume of the hemispherical cap)

= —nih + =
3 3

2 22
= 1X2x3x3x9+§x7x3x3x3

3
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22 22
= x93 +2)=""x45
7 7

volume of the cylinder

Number of cones = -
volume of one ice cream cone

Number of ice cream cones needed

gx6x6><15

12

22 x 45

7
Thus 12 ice cream cones are required to empty
the cylindrical container.

A well of diameter 3m is dug 14m deep. The
earth taken out of it has been spread evenly
all around it in the shape of a circular ring of
width 4m to form an embankment. Find the

height of the embankment. [PTA - 5]

2
Volume of sand = 2 h = n(%j 14

—
—
9]
W

Volume of sand = Volume of ring 8y 9
3 2 3 2 3 2 _8
- A Tp
2 2 2 250
16
9 (1219 @0
g <14 (4 4)’1 £
9 112 9x14
—x14 = —F4d=h= =1.125m

A s

8

A

If the slant height of the frustum cone is 10cm
and perimeters of its circular base are 18cm and
28cm respectively. What is the curved surface

area of the frustum? [PTA - 6]
[=10cm,2ntR =28 cm, 2= 18 cm, TR =14 c¢m,
=9 cm,

CSA of frustum = (nR + 1r)/

= (144+9)10=230 cm?

| GOVT. EXAM QUESTION & ANSWERS

Multiple choice questions.

1.

A child reshapes a cone made up of clay of
height 24 cm and radius 6 cm into a sphere,

then the radius of sphere is : [Sep. - 2020]
(A) 24 cm (B) 12 cm
(C) 6cm (D) 48 cm

[Ans. (C) 6 cm]
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h

2.

24 cm
6 cm

r

Let R be the radius of the sphere

Given, Volume of the Sphere = Volume of the cone.

%;{rzh

i]{R3 -

R

= 4R3 = (6)2 (24)
6
6x6x
= R3 — —24
A
= R} = 6x6x6=>R=6
= R = 6cm

The height of a right circular cone whose radius

is 3 cm and slant height is 5 cm will be[Hy. - 2019]
(A) 12cm (B) 4cm

(C) 13cm (D) Scm [Ans. (B) 4 cm]
height = /12 =72 =~25-9

3.

1.

= JI6=4cm
If the radius of the cylinder is doubled, the
new volume of the cylinder will be

times the original volume. [May - 2022]
(A) same (B) 3 ©) 4 (D) 2
[Ans. (C) 4]
Original Volume = m2h

New Volume = wQ2r)> h=47rr’h
= 4 times the Original Volume

Find the diameter of a sphere whose surface
area is 154 m2. [Sep.- 2020]

a9 Let » be the radius of the sphere.

Given that, surface area of sphere = 154 m?

42 = 154
22
4x7x;»2 = 154
17
o= 154 x—x—
- 4 2
49
7‘2 -
4
Wewetr = 1
egetr = 5

Therefore, diameter is 7 m
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2.

If the base area of a hemispherical solid is ¢ 5.

1386 sq. metres, then find its total surface area.
[Sep.- 2020; FRT - 2024]

HoA Let r be the radius of the hemisphere.

Given that, base area = 1% = 1386 sq. m
T.S.A. = 32 sq.m =3 x 1386 = 4158

Therefore, T.S.A. of the hemispherical solid is
4158 m?.

Find the volume of the iron used to make a
hollow cylinder of height 9 ¢cm and whose
internal and external radii are 3 cm and 5 cm

respectively. [Sep.- 2020]
Let 7, R and / be the internal radius, external radius
and height of the hollow cylinder respectively.
Given that, 7 =3cm, R=5cm, A=9 cm

Now, volume of hollow cylinder

=1(R?— r?)h cu. units

22
= (52-3) %9
— (-3
_2(25 9)

7
-2 6%9
7

22
- x 144 =452.16 cm?

Therefore, volume of iron used = 452.16 cm?

The radius of a spherical balloon increases from
12 cm to 16 c¢m as air being pumped into it. Find
the ratio of the surface area of the balloons in the

two cases. [Hy. - 2019 & 2023; May - 2022]
7 12 3
Given that, 1= ===
I 16 4
Now, ratio of C.S.A. of balloons
47:1’12 B ,,12
4Tcr22 r22

- (- -

Therefore, ratio of C.S.A. of balloons is 9:16.

@ — — = m e e e e e e e e e e e e e e e e = e e e e e o e e e e o e e e e e e = =

8.

Mol Refer Text Book Example 7.6

An aluminium sphere of radius 15 cm is melted \

to make a cylinder of radius 10 cm. Find the
height of the cylinder. [Hy. - 2019]

Volume of sphere = Volume of cylinder

77
MIx 10 h

Find the volume of a cylinder whose height is 2 m
and base area is 250 m?. [Sep. - 2021]
Let » and 4 be the radius and height of the
cylinder respectively.

Given that, height # = 2 m, base area = 250 m?
72k cu. units

= base area x &
250 x 2 =500 m?
Therefore, volume of the cylinder = 500 m?

Now, volume of a cylinder =

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.
[Sep. - 2021; May - 2022]
Let the height and radius of the cone 1 be /4, and
r, respectively.
Let the height and radius of the cone 2 be 4, and
r, respectively.

Given : L :l=>h1=lh2
hy 2 2
Similarly L = 35, =3,
12 4 )

3V, 1
_(Z) rz'Ehz_ 3V (1) 9
2 (Z) (5)_ 32
.. Required ratio = 9:32
If the total surface area of a cone of radius
7 em is 704 cm?, then, find its slant height.
[Aug. - 2022]



24

9.

Y7 Sura’s = X Std - Mathematics = Chapter 7 » Mensuration

The curved surface area of a right circular
cylinder of height 14 cm is 88 cm?. Find the
diameter of the cylinder. [June - 2023]
Refer Text Book Example 7.2

Calculate the weight of a hollow brass sphere
if the inner diameter is 14cm and thickness is
1mm, and whose density is 17.3 g/cm’.

[Govt. MQP - 2019]
Let » and R be the inner and outer radii of the
hollow sphere.

Given that, inner diameter d = 14 cm;

1

radius 7 = 7 cm; thickness = 1 mm = E cm

E =7.1 cm

inner

OuterradiusR = 7+ E:

Volume of hollow sphere = % n(R3—7*) cu.cm

=§ x % (357.91 — 343) = 62.48 cm?
But, weight of brass in 1 cm?® = 17.3 gm
Total weight = 17.3%62.48 = 1080.90 gm

.. Total weight is 1080.90 grams.

A doll is made by surmounting a cone on a
hemisphere of equal radius.

The radius of the hemisphere is 7 cm and slant
height of the cone is 11 cm. Find the surface
[Hy. - 2019]

area of the doll.
Surface Area = 21 + vl
2
7

= 22[25] =550 cm?

A toy is in the shape of a cylinder surmounted
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. [Sep. - 2021]
Let » and & be the radius and height of the
cylinder respectively.

—r [2r+ 1= Sx T [2%x7+11]

D

Given that, diameter Gem
d = 12 cm, radius r = 6 cm
Total height of the toy is 25 cm

19¢m

Therefore, height of the cylindrical
portion

h=25-6=19cm
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Sol.

T.S.A. of the toy = C.S.A. of the cylinder +
C.S.A. of the hemisphere +
Base Area of the cylinder

=2nrh + 212 + 1 = 7w (2h + 3r) sq. units
22 22
=TT X6x(38+18) = T-x6x56=1056

Therefore, T.S.A. of the toy is 1056 cm?

A cylindrical drum has a height of 20 cm and
base radius of 14 cm. Find its curved surface
area and the total surface area. [Aug. - 2022]
Refer Text Book Example 7.1

Arul has to make arrangements for the
accommodation of 150 persons for his family
function. For this purpose, he plans to build
a tent which is in the shape of cylinder
surmounted by a cone. Each person requires
4 sq.m. of the space on ground and 40 cu.
meter of air to breathe. Find the height of
the conical part of the tent if the height of
cylindrical part is 8 m. [April -2023]

Refer Text Book Example 7.26

A metallic sphere of radius 16 cm is melted and
recast into small spheres each of radius 2 cm. How
many small spheres can be obtained? [June - 2023]

Refer Text Book Example 7.29

| ADDITIONAL QUESTION & ANSWERS

1.

Sol.

Find the depth of a cylindrical tank of radius
28 m, if its capacity is equal to that of a
rectangular tank of size 28 m x 16 m x 11 m.

Volume of the cylindrical tank =

Volume of the rectangle tank 72 =28 x 16 x 11 m?

22 ot 2 xn = 28 x16x11
7 e
~ogg oM

What is the ratio of the volume of a cylinder,
a cone, and a sphere. If each has the same
diameter and same height?

Volume of a cylinder = nr?h
1
Volume of a cone = gnrzh
4
Volume of a sphere = 3 s

Their ratio V1 : V2 : V3

z/h:%x/h:%x/
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h 4. A spherical ball of iron has been melted and

*
4r
h: 373 : made into small balls. If the radius of each
1 smaller ball is one-fourth of the radius of the
=3h:h:4r : original one, how many such balls can be made?
=3h:h:22r) (where 2r = h) : imﬁ
1
ViV, Ve=301102 1 ¥l No. of balls required = ﬁ
I r
3. Find the number of coins, 1.5 ¢cm is diameter : ETC X(Zj
and 0.2 cm thick, to be melted to form a right , — 3 xﬁxixi — 64
circular cylinder of height 10 cm and diameter | ror.r
4.5 cm. 1 5. A wooden article was made by scooping out a
) _ Volume of the cylinder | hemisphere from each end of a cylinder as
§J1 No. og coins required = Volume of 1 coin ! il(llown 1ndﬁ.gu1l')e. If Fhe ?el%l.lt og tlsle cylilin((iier hls
wlh X cm and its base is of radius 3.5 cm find the
= l—hl 1 total surface area of the article.
v !
272 ! Radius of the cylinder be T
BB 0 | Height of the cylinder be 4
20 20
= 1 5 1 5 5 | Total surface area of the article
- 1
20 20 10 ! = CSA of cylinder + CSA of 2
10 10 ! hemispheres
A aSxI0 26" 20" 10 !
T T w20 18 a5 7 P =2whtom? = 2w (ht2r)
I
I 22
I = 2><7><3.5><(10+2><3.5)
:
. =22 x17=374 cm?

IO
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Time : 45 Minutes

Unit Test

Marks : 25

SECTION - A

If two solid hemispheres of same base radius r
units are joined together along their bases, then
curved surface area of this new solid is

(A) 4mr? sq. units  (B) 67mr? sq. units
(C) 3mr? sq. units (D) 8mr? sq. units
The total surface area of a cylinder whose radius

5 x1=35)

is % of'its height is

2

4.

A hemi-spherical tank of radius 1.75 m is full of
water. It is connected with a pipe which empties
the tank at the rate of 7 litre per second. How much
time will it take to empty the tank completely?

Find the number of coins, 1.5 cm is diameter and

0.2 cm thick, to be melted to form a right circular
cylinder of height 10 cm and diameter 4.5 cm.

SECTION - C
2 x 5 = 10)

(A) squnits (B) 247 12 sq.units 1 A r¥ght 01rc.ular cylinder just enclose a sphere of
radius r units.
87£h2 , 561th2 . Calculate
© sq.units (D) $q.units (i) the surface area of the sphere

The total surface area of a hem1 -sphere is how
much times the square of its radius.

(A) © (B) 4n  (C) 3n (D) 2n

A shuttle cock used for playing badminton has
the shape of the combination of

(A) a cylinder and a sphere

(B) a hemisphere and a cone

(i) the curved surface area of the cylinder

(ii1) the ratio of the areas obtained in (i) and (i1).
A metallic sheet in the form of a sector of a circle
of radius 21 cm has central angle of 216°. The
sector is made into a cone by bringing the bounding
radii together. Find the volume of the cone formed.

(C) asphere and a cone
(D) frustum of a cone and a hemisphere Answers
The height and radius of the cone of which the SECTION - A

frustum is a part are 4, units and r, units respectively.
Height of the frusturn is h, umts and radius of

(A) 4mr? sq. units
2

the smaller base is 7, units. If hy:h =1:2 then 8mh )
s 2. (O sq.units
21
(A)1:3 B)1:2(C)2:1 (D)3:1 3. (O)3m
SECTION - B (5x 2=10) 4. (D) frustum of a cone and a hemisphere
The external radius and the length of a hollow ' 5. (B)1:2

wooden log are 16 cm and 13 cm respectively. If
its thickness is 4 cm then find its T.S.A.

A conical container is fully filled with petrol.

The radius is 10 m and the height is 15 m. If the
container can release the petrol through its bottom
at the rate of 25 cu. meter per minute, in how many
minutes the container will be emptied. Round off
your answer to the nearest minute.

An aluminium sphere of radius 12 cm is melted
to make a cylinder of radius 8 cm. Find the

height of the cylinder.

’
.
LJOLSY

ohobd-=

N =

SECTION - B
Refer Sura’s Guide Exercise 7.1, Q.No.3
Refer Sura’s Guide Exercise 7.2, Q.No.4
Refer Sura’s Guide Exercise 7.4, Q.No.1
Refer Sura’s Guide Unit Exercise Q.No.2
Refer Sura’s Guide Additional Q.No.4

SECTION - C

Refer Sura’s Guide Exercise No.7.3, Q.No.7
Refer Sura’s Guide Unit Exercise Q.No.10
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[247]
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EXERCISE 8.1

1. Find the range and coefficient of range of the
following data.
(i) 63, 89, 98, 125, 79, 108, 117, 68

[Sep.- 2020; April
(ii) 43.5, 13.6, 18.9, 38.4, 61.4, 29.8
Range R=L-S.

- 2023]

L-S
L+S
L — Largest value, S — Smallest value.
(i) 63, 89,98,125,79,108, 117, 68.

Here L 125

S =63
~R=L-S 125-63 =62

L-S 125-63
L+S  125+63
62

=0.33
188

(i1) 43.5,13.6,18.9,38.4,61.4,29.8

L =614
S 13.6
R=L-S =614-13.6=47.8

L-S
L-S_478 .,
L+S 75

If the range and the smallest value of a set of
data are 36.8 and 13.4 respectively, then find
the largest value. [Hy. - 2019]
Given range

the smallest value
the largest value

Co-efficient of range =

Co-efficient of range

Co-efficient of range

36.8 and

13.4(S)

L=R+S[.-Range=L-Y]
= 36.8+13.4=50.2

Calculate the range of the following data.

400- | 450- | 500- | 550- | 600-
450 | 500 | 550 | 600 | 650

Income

Number
of
workers

8 12 30 21 6

= 650
400
650 — 400 =250

Here the largest value
The smallest value
- Range=L-S

A teacher asked the students to complete 60
pages of a record note book. Eight students
have completed only 32, 35, 37, 30, 33, 36, 35
and 37 pages. Find the standard deviation of
the pages completed by them.

T T T T T T T T T T T e T |

g1 7 2 =25 —343
n 8
X, x’
32 1020
35 1225
37 1369
30 900
33 1089
36 1296
35 1225
37 1369
Xx, =275 Ix?=9497
zx? .\
Standard deviation:c = (—’)
9497 275 9497 x8—-275%x275
8x8
75976 -75625 75625 351
. Standard deviation ¢ = 2.34
5. Find the variance and standard deviation of
the wages of 9 workers given below:
3 310,% 290, % 320, % 280, T 300, T 290, T 320,
T 310, T 280.
Bl Arrange in ascending order we get,
280, 280, 290, 290, 300, 310, 310, 320 and 320
x= g = 2790 =300
n 9
X d=x-Xx d?
280 -20 400
280 -20 400
290 -10 100
290 -10 100
300 0 0
310 10 100
310 10 100
320 20 400
320 20 400
2x =2700 0 2d?=2000
Variance = Z_d2 = M =222.22
n 9
. Td*
Standard deviation ¢ = =4/222.22=14091
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6. A wall clock strikes the bell once at 1 o’ clock,
2 times at 2 o’ clock, 3 times at 3 o’ clock
and so on. How many times will it strike in
a particular day. Find the standard deviation
of the number of strikes the bell make a day.

SOl

X d=x—-Xx d?
(1+1)=2 —11 121
2+2)=4 -9 81
3+3)=6 -7 49
4+4)=28 -5 25
5+5=10 -3 9
(6+6)=12 -1 1
(7+7)=14 1 1
8+8)=16 3 9
9+9)=18 5 25

(10+10)=20 7 49
(11+11)=22 9 81
(12+12)=24 11 121
156 572
X = g =13
n
2
c = % = % = \47.66 >~ 6.9

7. Find the standard deviation of first 21 natural
numbers. [PTA - 6; June - 2023]
Standard deviation of first » natural number is
n?—1

12
.. Standard deviation of first 21 natural numbers

212—1  [441-1 [240
o =\/ B = T —E;u-J3667

6.06

o =

9

.. Standard deviation of first 21 natural numbers
c=6.06

If the standard deviation of a data is 4.5 and if
each value of the data is decreased by 5, then
find the new standard deviation.

If the standard deviation of a data is 4.5 and each
value of the data decreased by 5, the new standard
deviation does not change and it is also 4.5.

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

If the standard deviation of a data is 3.6 and \

each value of the data is divided by 3, then
find the new variance and new standard
deviation. [PTA-1]
If the standard deviation of a data is 3.6, and
each of the data is divided by 3 then the new

standard deviation is also divided by 3.
3

9.

[o)

.. The new standard deviation =1.2

w|}

The new variance = (standard deviation)?
=0’=122=1.44

10. The rainfall recorded in various places of five
districts in a week are given below. Find its

standard deviation.

Rainfall
(in mm)
Number of | 5
places

45 | 50 | 55| 60 | 65 | 70

13

Sol.

Rainfall | No. of
x,(mm) | places f,
45 5
50
55
60
65
70

d:

-X i
121
36
-1 1

16

fd

605
468
4
144

81 | 405
196 | 784
$fd?=2410

14
Txf =2240

Sx.f; 2240
N 40

*. Standard deviation
/zﬁaf 2410
c= N \ a0 =+/60.25=17.76
In a study about viral fever, the number of
people affected in a town were noted as. Find
its standard deviation.

mean, X

56

11.

Age in years | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
Number
of people 3 5 16 18 12 7 4
affected
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Let the assumed mean A =35, C=10 ¢ 13. The time taken by 50 students to complete
| a 100 meter race are given below. Find its
No.of gy 4= ! standard deviation. PTA-5
Age (X people (value) d= | . A il aleal? [ 1
26 X) | 2ffected EEY S C fid | &\ Sd; | [ Time taken
f i X (sec) 8.5-9.5(9.5-10.5|/10.5-11.5 | 11.5-12.5 | 12.5-13.5
0-10 | 3 5 130 3 | 919127 | [Numberof
1020 5 | 15| 20| 2 | 10| 4 | 20| 1| students | © | ® 17 10 ’
20-30 16 25 | ~10 -1 | -16| 1 |16, HJl Assumed meanA=11,C=1
3040 18 35 0 0 0 0| 0 |! —
4050 | 12 |45 10 1 12 | 1| 12 | 1 | Time Taken | Mid | No.of | d= xd"_ _A e
5060 | 7 |55 20 | 2 [14 |4 [28]"'|X vatue St“;e““ e fd, || fd,
60-70 4 65 30 3 12 | 9 |36 |1 d !
N6 S 39 ' 185-9.5 9 6 2| =2 [-12|4|24
- Ji= 119.5-10.5 10 8 -1/ -1 |-8]|1]| 8
1
srd?  (3fd 2, ]10.5-11.5 11 17 0 0 0 (0|0
Standard deviation ¢ = € T—(#j 15125 12 10 1] 1 [10/1]10
3 L 112.5-13.5 ] 13 9 2 2 |18 4|36
139 (3 _
~ lox. /132 ( J 10x4/2.138-(0.046)> N =50 8 | |78
65 |65
e | - d® _(2d, )
=10x~/2.138—0.002116 = 10x~/2.136 ! Standard deviation ¢ = € X v "y
=10 x 1.46 = 14.6 .. Standard deviation = 14.6 1
' x| 28 = 1x/1.56 - (0.16)°
12. The measurements of the diameters (in cms) | =X 50 - (
of the plates prepared in a factory are given ! \/7
below. Find its standard deviation. | = IxV1.56-0.0256 = 1xV1.534 =1 x 1.238
. " =1.238=1.24
Diameter 21-24 | 25-28 1 29-32 | 33-36 | 37-40 | 41-44 : 14. For a group of 100 candidates the mean and
i) ! standard deviation of their marks were found
Numberof| .o | (o | 50 | 16 8 7 | to be 60 and 15 respectively. Later on it was
plates | found that the scores 45 and 72 were wrongly
g8 Assumed mean A=30.5,C=4 1 entered as 40 and 27. Find the correct mean
= | and standard deviation.
Diameter | Mid d= j SOl Givenn = 100,x=60,6=15
class value| f i X —A|fd |d*| fd* |
. i A= i | Y i | - X .
interval X | x, : C ' X = —=3Xx =XXn
205245 [ 225 15 | 8 | 2 |-30|4]| 60 | L " B
245285 (265 18 | 4 | 1 |18 1| 18 | 1 zx=xxn = 60 x100=6000
285325 1 305 | 20 0 0 00 o0 | Correct Xx = Incorrect £x — Wrong value +
325365 | 345 | 16 | 4 1 [ 16| 1] 16 | Correct value
36.5-40.5 | 38.5 8 8 2 16 | 4 | 32 : Correct 2x =6000+45+72—-40-27=6117-67
40.5-44.5 | 42.5 7 12 3 21 | 9 63 1 Correct 2x = 6050
N =84 5 189 | ! n = 100
>f.d 2 (3fd 2 Correct X Correct 2x_ 6050 =60.5
. . . x = —_— .
Standard deviation ¢ = ¢ x \/ e (#J : n 100
N N I
! . ¥x? T )
! Standard deviation ¢ = — |- (—j
n n
= g 189 —4x\[2.25-(0.059)> !
84 1 i’ 2
I Incorrect value of 6 = 15= ,/——60
= 4><\/2.25—0.OO35=4><\/2-2465=4X 1.498 ! 52 100
X
~599=6 ! Squaring, 225 = ———3600 gives,
. q g 100 g
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15.

2 22

X 295 52X _ 329
=Tog = 3600 +225 =0 = 3825

>x* = 382500
Correct Xx?* = Incorrect Xx* + Correct value
—Wrong value

Correct value of 2 = 382500 + 45% + 72 — 407
=382500 + 2025 + 5184 — 1600 — 729

=389709 — 2329 = 387380
Correct standard deviation

387380 5
_ (605
° \/ oo (609

-27

J3873.80—3660.25

V213.55 =14.61

The mean and variance of seven observations
are 8 and 16 respectively. If five of these are
2, 4,10, 12 and 14, then find the remaining
two observations.

Given x = 8, 6> = 16, n = 7. If five of these are
2,4,10, 12, 14.

Let the remaining observations be a and b.

_ 2x 2+4+10+12+14+a+b
= X=— =
n
2+a+b _
= 8§ = — [x=8,n=T7]
24+a+b = 56
at+b = 56-42=14

The given 5 number are 2, 4, a

, b, 10,12, 14.

= a, bare 6 and 8.

." For other numbers, the common difference is 2.

Hence a =6, b = 8]

EXERCISE 8.2

The standard deviation and mean of a data are
6.5 and 12.5 respectively. Find the coefficient
of variation. [Govt. MQP - 2019; Qy. - 2019]

c
Co-efficient of variation C.V = =x100

x
12.5

ﬂ><100%
12.5

Giveno=6.5,x =

~CV

=52%.

The standard deviation and coefficient of variation
of a data are 1.2 and 25.6 respectively. Find the
value of mean.

Giveno=1.2,C.V.=25.6,x =7

v = 2x100%

(¢)
= -9 % 100%
% = *T v ’

1.2
——x100=4.687=4.69
25.6

X =

T T T T T e T T T T e SR )

it

4,

Sol.

o

Sol.

If the mean and coefficient of variation of a \

data are 15 and 48 respectively, then find the
value of standard deviation.

Givenx =15,C.V.=48,6="

o
CV = —=x100
X
. 5 = CV.x¥ _ 48x15 _
100 100

If n=5,x=6,%Xx*="765, then calculate the
coefficient of variation.

Givenn=5,x=6,Xx>=765,C.V="

SR - e e

~ 153-36 =10.82
10.82

x100% = 180.28%

Find the coefficient of variation of 24, 26, 33,

37,29, 31. [Govt. MQP - 2019; June-2023]
x d=x-Xx d?
24 -6 36
26 —4 16
33 3 9
37 7 49
29 -1 1
31 1 1
180 2d=0 112
n 6
2
c = % 12 _ 1866 =432
*. Co-efficient of variation C.V = ; x100
C.V = 4.32

——x100% = 14.4%
30

The time taken (in minutes) to complete a

homework by 8 students in a day are given

by 38, 40, 47, 44, 46, 43, 49, 53. Find the

coefficient of variation. [Qy. - 2019]
. 2x

Mean = x = —

n
38+40+47+44+46+43+49+53

360 _
= 7245 =>Xx=45
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X d=x-Xx d?
38 -7 49
40 -5 25
47 2

44 -1 1
46 1 1
43 2 4
49 4 16
53 8 64
360 0 164

2

G = ,/% = % =205 =453

Co-efficient of variation

453 x100=10.07%
45

CV. = 2x100 =
X
The total marks scored by two students Sathya
and Vidhya in 5 subjects are 460 and 480 with
standard deviation 4.6 and 2.4 respectively.
Who is more consistent in performance?

Sathya Vidhya
Given Xx, =460 | Given Zx, = 480
c,=4.6 c,=24
_ Xx 460 _ 2Xx, 480
i
=92 =96
£CV, = X100 | v, = 22100
=5% =2.5%

C.V of Vidhya is less than C.V. of Sathya.
.. Vidhya is more consistent

The mean and standard deviation of marks
obtained by 40 students of a class in three
subjects Mathematics, Science and Social
Science are given below.

Subject Mean SD
Mathematics 56 12
Science 65 14
Social Science 60 10

Which of the three subjects shows more
consistent and which shows less consistent in
marks?

S For Maths

Given x = 56, 6=12

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
¢

1.

Sol.

2.

Sol.

..C.V for Maths

For Science

Given thatx =

..C.V for Science =

For Social Science

Given thatx =

-.C.V for Social Science=

S 5100 =12 4100
56

X
21.43% (D)

65,06=14

% 4100 =1% %100
X 65

21.54% - (2)

60,5=10

gxlOO
X

10 100
—x100 =—
64 g 6
16.67% ..(3)

More consistent marks in science and less consistent

marks in social.

EXERCISE 8.3

using tree diagram.

Write the sample space for tossing three coins

~. S = {HHH, HHT, HTH, HTT, THH, THT,

TTH, TTT}

Write the sample space forselecting two balls at

a time from a bag containing 6 balls numbered

1 to 6 (using tree diagram).

AN L B W

W
[ N S

[PTA - 4]

~

(o NV RN

D L W=
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(1)

(i)

AN B W=
DN B W =

S S=4{1, 2), (1, 3), (1, 4), (1, 5), (1, 6),
2, 1), 2, 3), 2, 4), 2,5), (2, 06),
G, D, 3B, 2), 3,4, G, 5), G, 0),
4, D, 4 2), 4 3), (4 35), 4, 0),
G, D, G, 2), 5, 3), 5,4, (5, 0),
(6, 1), (6, 2), (6, 3), (6,4), (6, 5)}
n(S) = 30
If A is an event of a random experiment such
that P(A) : P(A) =17:15 and n(S) = 640 then
find i) P(A) [PTA-3] (i) n(A).
P(A):P(A) = 17:15
T pmy - 18
P(A) = 32,P(A) >

17 17x20 340

[ 17+ 15 = 32]

PA) =35 = 32%20 ~ 610
[."n (s) = 640]
n(A)
= n(A) = 340 [."P(A)= E]

A coin is tossed thrice. What is the probability
of getting two consecutive tails?

Samplespace S={(HHH),(THH),(HTH),(HHT),
(HTT), (THT), (TTH), (TTT)}

= nS) = 8
Let A be the event of getting 2 consecutive tails
s A = {HTT, TTH, TTT}

= n(A) = 3
_onA) 3
nS) 8

At a fete, cards bearing numbers 1 to 1000,
one number on one card are put in a box. Each
player selects one card at random and that card
is not replaced. If the selected card has a perfect
square number greater than 500, the player
wins a prize. What is the probability that (i) the
first player wins a prize (ii) the second player
wins a prize, if the first has won?

The cards are bearing numbers from 1 to 1000.
S={1,2,3,..1000} = n (S)=1000

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

Let A be the event of getting a square num
greater than 500.

- Since 23% = 529, 24 = 576 ... 31* = 964,
322=1024 ¢ S.
s A=1{23,24,25,26,27,28,29,30,31}
=n(A)=9
(i) .. Probability of first player wins a prize, is
P(A) = n(A) _ 9
n(s) 1000

(i1) The first player has already won a prize,

with a particular card and the card is not

replaced

~nB) = 9-1=8

Lp@) - B8

n(s) 999
[ 7 (S)=1000 — 1 =999]

A bag contains 12 blue balls and x red balls.
If one ball is drawn at random (i) what is the
probability that it will be a red ball? (ii) If 8
more red balls are put in the bag, and if the
probability of drawing a red ball will be twice
that of the probability in (i), then find x.
Since the bag contains 12 blue balls and x red
balls

Sample space S = {12 blue balls, x red balls]

= n(S) = x+t12
(1) Let A be the event of getting a red ball
= n(A) = x
n(A)__x
S PA) = =—0>... (1
(A) o O

(ii)) Since 8 red balls are added to the bag,
n(S) = x+12+8=x+20
Let B be the event of getting red ball

= n(B) = x+8
Probability of red ball n(B) x+8
P(B) n(S) x+20 @)
Given that PB) = 2P(A)
x+8 X 2x
= = 2X =
x+20 x+12  x+12
= @+ (x+12) = 2x(x+20)
[By cross multiplication]
=Sx2+12x+8x+96 = 2x2+40x

= x*2+20x+ 96 = 2x>+40x
= 2x*+40x— x*-20x—-96=0
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l = x>+ 20x 96

=0
= (x+24)(x -4 =0
= x = —24or 96
x =4
. . 20
Since x cannot be negative,
x =4 % 4
Substituting x =4 in (1) we get,
4 4 1
PA) = ——= -

4+12 16 4
Two unbiased dice are rolled once. Find the
probability of getting

[Sep. - 2020; Aug. - 2022; April - 2023]
(i) a doublet (equal numbers on both dice)
(ii) the product as a prime number

(iii) the sum as a prime number
(iv) the sum as 1

Two unbiased dice are rolled

= Sample Space (S) = {(1,1) (1,2) (1,3) (1,4)
(1,5) (1,6) (2,1) (2,2) ceveeereeernen. (6,6)}

= n(S) = 36

(i) Let A be the event of getting a doublet

S A={(1,1),(2,2) (3,3) (4,4) (5,5) (6,6)}

(i) Let B be the event of getting the product as
a prime number.

S B={(1,2)(2, D) (1,3)@3, 1)1, 55, 1)}

= nB) = 6
. ~n®B) 6 1
- P(B) = n(s) 36 6

(ii1) Let C be the event of getting the sum as a
prime number.

o C={(1, 1) (1,2) (1,4, (1, 6) (2,1) 2.3) (2,5)
(3.2)(3,4)(4,1) 4,3),(5,2) (5,6) (6, 1) (6,5)}

= n(C) = 15
n(C) 15 5
~P(C) = =—=—
© n(s) 36 12
(iv) Let D be the event of getting the sum as 1
~D = {}

[No pair is having summation as 1]

L T T T T T T T T T T T T T T e I T T TS e}

= nD) = 0
0
2po) = AP0
n(s) 36
Three fair coins are tossed together. Find the
probability of getting

(i) all heads

(ii) atleast one tail
(iii) atmost one head
(iv) atmost two tails

[PTA - 5]
[PTA - 5]

When 3 fair coins are tossed,
Sample space S = {HHH, HHT, HTH, THH,
HTT, TTH, THT, TTT}

= nS) = 8
(i) Let A be the event of getting all heads
- A = {HHH}
= n(A) = 1
n(a) _1
~PA) = — =2
W= ) 7

(i1) Let B be the event of getting atleast one tail
- B={THH,HTH,HHT,TTH, THT, HTT,TTT}

= nB) = 7 [atleast one tail =
1 tail, or 2 tails or 3 tails]

n(B) 7

~PB) = =—

® = s 73

(iii) Let C be the event of getting atmost one
head
.. C={HTT, THT, TTH, TTT}
[atmost one head means one head or no head]

= n(C) = 4
n(c) 4 1
o P = ——~— =—==
© n§) 8 2
(iv) Let D be the event of getting atmost two
tails

D = {HHH, THH, HTH, HHT, TTH, THT, HTT}

[atmost 2 tails means 2 tails or 1 tail or no tail]

= nD) = 7
) _ nD) 7
~P(D) = S " 8

A bag contains 5 red balls, 6 white balls,
7 green balls, 8 black balls. One ball is drawn
at random from the bag. Find the probability
that the ball drawn is (i) white (ii) black or
red (iii) not white (iv) neither white nor black

Ha2 Sample space = { 5 red, 6 white, 7 green, 8 black

balls}
~n(S) = 26
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Answers
SECTION - A
(C) Arithmetic mean
7
(A) 3.5 3. (B) 10
4
() 15 5. (D) 3
SECTION - B

Refer Sura's Guide Exercise 8.1, Q.No.6
Refer Sura's Guide Exercise 8.2, Q.No.6

o

[ I I T )

¥
®
5

Refer Sura's Guide Exercise 8.3, Q.No.4
Refer Sura's Guide unit Exercise Q.No.4
Refer Sura's Guide unit Exercise Q.No.8

SECTION - C
Refer Sura's Guide Exercise No.8.1, Q.No.11
Refer Sura's Guide Unit Exercise Q.No.3
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Time Allowed : 3.00 Hours] [Maximum Marks : 100

Instructions : (1) Check the question paper for ®9. The area of triangle formed by the points

fairness of printing. If there is any |

lack of fairness, inform the Hall
Supervisor immediately.

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

(-5,0), (0,-5) and (5, 0) is :
(b) 25 sq. units
(d) 10 sq. units

(a) 0sq. units
(c) 5 sq. units

diagrams 10. Ifx=atanb and y = b sech, then :
Note : This question paper contains four parts. (2) ﬁ _ ﬁ ~1 (b) ﬁ 3 ﬁ -1
Part - 1 | X JERY)
Note: (i) Answer all the questions. 14 x 1 = 14 s s 5 5
(ii) Choose the most appropriate answer (c) x_2 +Y (d) x_2 _ y_2 -0
from the given four alternatives and write a b b

the option code and the corresponding

11.

The curved surface area of a right circular

answer. cylinder of height 4 cm and base diameter 10
Ifn(AxB)=6and A= {1, 3}, then n(B) is : cmis :
(a) 1 b) 2 (¢) 3 d) 6 (a) 40msq.units (b) 20 7 sq. units

If/: A — B is a bijective function and if n(B) =
7, then n(A) is equal to :

(a) 7 (b) 49 (o) 1 (d) 14

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

m, then the sum of all the terms of this A.P. is :
@ 16m (b) 62m () 3Im (d) L

—m

2
Which of the following should be added to make
x* + 64 a perfect square?

12.

13.

14.

(¢) 14msq.units (d) 80w sq. units

The ratio of the volumes of a cylinder, a cone
and a sphere, if each has the same diameter and
same height is :

(@) 1:2:3 (b) 2:1:3

(c) 1:3:2 (d 3:1:2

Which of the following values cannot be a
probability of an event?

(@ 0 (b) 0.5 (c) 1.05 (d) 1

The probability of getting a job for a person is

g. If the probability of not getting the job is 2 ,
3

then the value of x is :

(@) 42 (b) 16x* (c) 8x* (d) —8x?

Graph of a linear equation is a (@ 2 (b) 1 (c) 3 (d L5

(a) straight line (b) circle Part - 11

(c) parabola (d) hyperbola Note: Answer any 10 questions. Question No.28 is
If in AABC, DE || BC, AB = 3.6 cm, AC = 2.4 compulsory. 10 x 2 = 20

cm and AD = 2.1 ¢cm then the length of AEis: | 15. If AxB={(3,2),(3,4),(5,2), (5, 4)} then find
(a) 1.4cm (b)  18cm Aand B.
(¢c) 12cm (d) 1.05 cm 16. Iff(x) =3x—2, g (x) = 2x + k and fog = gof, then

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

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
¢

17.

find the value of £.
‘a’ and ‘b’ are two positive integers such that

(a) One (b) Two a® x b= 800. Find ‘a’ and ‘b’.
(c) Infinite (d) Zero o 4x2 ¥ 6123
18. Simplify : > X
2z 20y
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19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

Note :

29.

30.

31.
32.

33.

34.
35.

36.

37.

Find the sum and product of the roots for
following quadratic equation. x> + 8x — 65 =10
A man goes 18 m due East and then 24 m due
North. Find the distance of his current position
from the starting point.

If the points A (-3, 9), B(a, b) and C(4, -5) are
collinear and if @ + b =1, then find « and b.
Find the equation of a straight line which has

slope _75 and passing through the point (-1, 2).

1+ cos©

Prove that = cosecH + coth.

1—cos®
If the base area of a hemispherical solid is

1386 sq. metres, then find its total surface area.
Find the volume of cylinder whose height is 2 m
and base area is 250 sq. m.
Find the range and coefficient of range of the
following data :
25, 67,48, 53,18, 39, 44
What is the probability that a leap year selected at
random will contain 53 Saturdays?
Find the HCF of 23 and 12.

Part - 111
Answer any 10 questions. Question No0.42 is
compulsory. 10 x 5 =50
LetA={xe N|1<x<4},B={xe W|0<x
<2} and C = {x € N | x <3}. Then verify that
A x(BUC) = (AxB) U (AxC)
LetA={0,1,2,3} and B= {1, 3,5,7,9} be
two sets. Let /' : A — B be a function given by
f(x)=2x+ 1. Represent this function
(1) by arrow diagram (i1) in a table form
(ii1) as a set of ordered pairs
(iv) in a graphical form
Find the sum of 9% + 103 +
Find the square root of 64x* — 16x> + 17x> — 2x + 1.

IfA= [3 ;:| showthatA2—5A+712:0.

State and prove Thales Theorem.

Find the area of quadrilateral whose vertices are
at (-9, -2), (-8, -4), (2, 2) and (1, -3).

Find the equation of the perpendicular bisector
of the line joining the points A(-4, 2) and
B(6, —4).

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 200m high, find the distance between the two

ships. (/3 =1.732)

L T T T T T T T T T T T T e s

38.

39.

40.

41.

42.

Note :

43.

44.

© Now =

11.
13.

If the radii of the circular ends of a frustum

which is 45 ¢cm high are 28 cm and 7 c¢m, find

the volume of the frustum.

A right circular cylindrical container of base

radius 6 cm and height 15 cm is full of ice-

cream. The ice-cream is to be filled in cones

of height 9 cm and base radius 3 cm, having a

hemispherical cap. Find the number of cones

needed to empty the container.

Find the coefficient of variation of 24, 26, 33,

37,29, 31.

Two dice are rollled once. Find the probability

of getting an even number on the first die or the

total of face sum 8.

Find the sum to n terms of the series 7+ 77 + 777
Part - IV

Answer all the questions. 2x8=16

(a) Construct a APQR which the base PQ = 4.5

cm, |R = 35° and the median RG from R to
PQis 6 cm. (OR)
Draw a circle of diameter 6 cm. from a
point P, which is 8 cm. away from its centre.
Draw the two tangents. PA and PB to the
circle and measure their lengths.

(b)

Draw the graph of y = 2x*> — 3x — 5 and
hence solve 2x* —4x — 6 = 0. (OR)
Draw the graph of xy = 24, x, y > 0. Using
the graph find,

(i) y when x =3 and

sRew

ANSWERS

Part - 1
2. (a) 7
4. (¢) 31m
6. (a) straight line
8. (b)

10. (a)

(b)

(ii) x when y = 6.

3

2520
16x2
1.4 cm

(©)
(d)
(b)
(a)
(b)

(a)
(©)

25 sq. units
40 7 sq. units 12. (d) 3:1:2
1.05 14. (b) 1

Part - 11

15. 4 x B = {(3,2), (3,4), (5,2), (5,4)}

We have 4 = {set of all first coordinates of
elements of 4 x B}. .. A= {3,5}
B = {set of all second coordinates of elements of

AxB}. .. B=1{2,4}.
Thus A= {3,5} and B = {2,4}.
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16. fx) =3x-2,g(x)=2x+k T _3 a
fog(x) = flg(x)) =A2x + k) -
— 32 =6x+3k—2 \ \ \ =0("." points are collinear)
Thus, fog(x) = 6x+3k—2 ! =S 9
gofilx) = g(3x—2)=2(3x-2)+k 1 (- 3b 5a+36) Ya+4b+15) =0
Thus, goflx) = 6x—4+k ! (-3b—-4b)+ (-5a—9a)+(36-15) =0
Given that fog = gof | /b —l4a : —21
bx+3k—2 = 6x—4+k ! b+ 20) =21
X . b+2a =3
6x76x+3k7k=4+2:>k'=7 : (b+a)+a =3
17. The number 800 can be factorized as i l4+a =3
800=2x2x2x2x2x5x5=25%52 ! —a=2=bh=1-2 =_]
Hence, a’? x b%=25 x 52 i a4 =2
This implies that « =2 and b =5 (or) a = 5 and | b =1
b = 2 1 _5 .
22. m=—, t=(-1,2)=(x,,
18 /4/?6 AXY is/xz 3x3yz3 3%’z : " 4 pomnt=( _)5 G0
. = = — 1 — —_—
ZZ Zdy 5p%22 0 5y° ! = y=2 = 4 CEGRY))
10 ! [oy—y =mx—-x)]
-5
19. Let o and P be the roots of the given quadratic : = y=2 = e (x+1)
. 1
equation
Pt 650 e G At B A
! = 4y—-8 = —5x-5
a21,b:8202—65 : = Sx+4y = 3=5x+4-3=0
+p=—2=18andap=< =-65 ;
ot p a and o a : 23 \/1+cos@_\/1+cosexl+cos9
atp=-8 af=-65 ' N1—cos® Vi-cos® 1+cos@
20. Let A be the position of the man. ! [multiply numerator and denominator by the
C North i conjugate of 1 — cos 0]
or ! [+ 1+
! ( cosze) _ 1+ cosb [.’sin? 6 + cos?6 = 1]
= | 1—cos” 0 sin2 0
< 1
! = 1-'_Cose=cosee +cot 0
—> East | sin®
A 18m B 1 24. Let r be the radius of the hemisphere.
Using Pvth th ? : Given that, base area = /> = 1386 sq. m
She Tyisoms ot ' TS.A.=3m?sqm=3x 1386 =4158
ACT = AB"+BC" ["AB = 18 and BC =24] ! Therefore, T.S.A. of the hemispherical solid is
= (18)>+(24)> = 324+ 576 =900 I 4158 m?.
AC = /900 =30m : 25. Let r and % be the radius and height of the
I cylinder respectively
.. The distance from the starting point is 30 m. ! Given that, height 7 = 2 m, base area = 250 m?
21. A(-3,9), B(a,b) C(4,-5), ! Now, volume of a cylinder = /24 cu. units
1 l l : = base area * h
! = 250 x2=500m?
(. 01) (¥, 32) (%5, 03) I Therefore, volume of the cylinder = 500 m?
are collinear points, @ + b = 1 (given) : 26. Largest value L = 67; Smallest value S =18
I RangeR=L—-S =67—-18 = 49
2 ' : _  L-S
. Area of the A = \ \ \ $q. units E Coefficient of range = I+S
Yo V3 ! . 67-18 4
SRR ! Coefficient of range = ! el =0.576
é 67+18 85
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44. (a)
x 4 | 3| =2|-1]0 1 2 3 4
x? 16 | 9 4 1 0 1 4 9 | 16
2x2 32 | 18 | 8 2 0 2 8 | 18 | 32
-3x 12 | 9 6 3 0| 3| -6|-9]|-12
-5 S5 -5-5-55[-5]-5][-5
y=2?*-3x-5 | 39 | 22 | 9 0 | 5| 6|34 |15

22),(-2,9),(-1,0),(0,-5),(1,-6),(2,-3),(3,4), :

4, 15).

¥

Scale :
x axis = 1 cm = 1 unit
yaxis =1 cm =2 units

x

To solve 2x* — 4x — 6 = 0, subtract it from y =

\j
2
¥

e

2,-3)

(1,-6)

2x*-3x-5
y = 2x—-3x-5
0 = /Zé/—4x—6
GO®H  ®
y = x+1isastraight line
X -2 0 2
1 1 1 1
y=x+1]| -1 1 3

Draw a straight line using the points (-2, —1),
(0, 1), (2, 3). The points of intersection of the
parabola and the straight line forms the roots of
the equation.

The x-coordinates of the points of intersection

forms the solution set.
.. Solution {-1, 3}

(OR)

S8

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
¢

&

Draw the parabola using the points (-4, 39), (-3, ¢ ()

From the table we observe that as x increases y
decreases. This type of variation is called indirect
variation.

yo 1 orxy=kwhere kisaconstant of proportionality.
X

Also from the table we find that,
1 x24=2x%x12=3x8=4x6=6x4=24=k
- We get k=24

Plot the points (1, 24), (2, 12), (3, 8), (4, 6) and (6,
4) and join them.

.. The relation xy = 24 is a rectangular hyperbola
as exhibited in the graph. From the graph, we find

(i) when x =3,y =8 (ii) when y =6, x =4

B8





