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1.REAL NUMBERS
[ Marks] [1 +8 =9 M]
LEVEL-1: RISING STAR
8 MARK QUESTION ANSWERS

1.1s /5 Irrational ? Justify your Answer.

Solution: Let us assume, to the contrary, thatV/5 is a rational. Then, there exist positive integers a, b

such that V5 = % where a and b are co — prime i. e. their HCF is 1
2
= (V5)’ =(§) =5 = 2—Z=>5b2= a’

Therefore, 5 divides a2, then 5 divides a

(- from theorem If p divides a2. then p divides a where a is a positive integer and b be a prime)
So, we can write a = 5c for some integer c.
= a? = 25c¢% = 5b?% = 25¢% (+ a? = 5b?)
= b? = 5c¢? This means that, 5 divides b?, then 5 divides b .
Therefore,a and b have at least 5 as a common factor.
But this contradicts the fact that a and b are co — prime.
This contradiction has arisen because of our incorrect assumption that v/5 is a rational.
So, we conclude that /5 is irrational.
2.1sv/2 Irrational ? Justify your Answer.
Solution: Let us assume, to the contrary, thaty/2 is a rational. Then, there exist positive integers a, b

such that V2 = where a and b are co — prime i. e. their HCF is 1

a
b

= (V2 =(§)2=>2= 2 =o2p?=a?

Therefore, 2 divides a?, then 2 divides a
(- from theorem If p divides a?, then p divides a where a is a positive integer and p be a prime)
So, we can write a = 2c for some integer c.

= a2 = 4c? = 2b% = 4c? (+ a? = 2b?)
= b? = 2¢? This means that, 2 divides b?, then 2 divides b
Therefore,a and b have at least 2 as a common factor.

But this contradicts the fact that a and b are co — prime.
This contradiction has arisen because of our incorrect assumption that v2 is a rational.
So, we conclude that /2 is irrational.

3. Prove that v/3 is irrational.

Solution: Let us assume, to the contrary, thatv/3 is a rational. Then, there exist positive integers a,b such

that V3 = % where a and b are co — prime i. e. their HCF is 1
2 2 2
=\3) =(%) =23=2 =3r=a?=p’=1

Therefore, 3 divides a?, then 3 divides a

(- from theorem If p divides a?, then p divides a where a is a positive integer and p be a prime)
So, we can write a = 3c for some integer c.



= a? =9c¢? =3b% = 9¢? (+ a% = 3b?)
= b? = 3c? This means that, 3 divides b?, then 3 divides b .
Therefore,a and b have at least 3 as a common factor.

But this contradicts the fact that a and b are co — prime.

This contradiction has arisen because of our incorrect assumption that v/3 is a rational.

4. Prove that v/7 is irrational.

Solution: Let us assume, to the contrary, thaty/7 is a rational.

a

Then, there exist positive integers a,b such that V7 = 5 where a and b are co — prime i. e. their HCF is 1

2 2
= (\/7)2 = (%) =7 = Z—z = 7b? = a? Therefore, 7 divides a?, then 7 divides a

(~+ from theorem If p divides a?, then p divides a where a is a positive integer and p be a prime)
So, we can write a = 7c for some integer c.

= a? = 49¢? = 7b% = 49¢? (+ a’ = 7b?)
= b? = 7c? This means that, 7 divides b?, then 7 divides b .
Therefore,a and b have at least 7 as a common factor.

But this contradicts the fact that a and b are co — prime.
This contradiction has arisen because of our incorrect assumption that v/7 is a rational.
LEVEL-2: SHINING STAR
8 MARK QUESTION ANSWERS
1.Examine whether 3+2+/5? Justify your Answer.
Solution: Let us assume on the contrary that 3+2+/5 is rational.
Then, there exist co- prime positive integers a,b such that

3+2V5=2=2V5=1-3 =2V5=22

a-3b . . . a-3b ., .
=5 = e V5 is rational [+ a,b are integers,.. —— is arational ]

this contradicts the fact that /5 is irrational . so our assumption is incorrect.
So, we conclude that 34+2+/5 is an irrational.
2.Is 5—/3is Irrational? Justify your Answer.

Solution: Let us assume on the contrary that 5— /3 is rational.

Then, there exist co- prime positive integers a,b suchthat 5-— V3 = % = 5-— % = /3
5b—a

. . . Sb—a |, .
=+/3 = +/3 isrational [ *~ a,b are integers, .. 2272 is arational
g b

But this contradicts the fact that /3 is irrational . so our assumption is incorrect.
So, we conclude that 5 — +/3is Irrational
3.Examine whether 6 + /2 is Irrational or not?

Solution: Let us assume on the contrary that 6 ++/2 is rational.

Then, there exist co- prime positive integers a,b such that

6+V2 = % =2 = % -6 =2 = a_b6b = 2 isrational [~ a,b are integers ,a_]TG’b is a rational ]



but this contradicts the fact that v/2 is irrational . so our assumption is incorrect.
So, we conclude that 6 + /2 is an irrational.
4.Give an example for an irrational number. Also prove that it is an Irrational.

Example: /2 Irrational .

Solution: Let us assume, to the contrary, thaty/2 is a rational. Then, there exist positive integers a, b

such that V2 = % where a and b are co — prime i. e. their HCF is 1

a a?

2
= (\/E)Z = (E) =2= =2b?% = a? Therefore, 2 divides a2, then 2 divides a

(~~ from theorem If p divides a?, then p divides a where a is a positive integer and p be a prime)
So, we can write a = 2c for some integer c.

= a% = 4c? = 2b% = 4c¢? (v a? = 2b?)
= b? = 2¢? This means that, 2 divides b?, then 2 divides b
Therefore,a and b have at least 2 as a common factor.

But this contradicts the fact that a and b are co — prime.
This contradiction has arisen because of our incorrect assumption that v2 is a rational.
So, we conclude that V2 is irrational.
1 MARK QUESTION ANSWERS
1.Explain the fundamental theorem of arithmetic.

Every composite number can be expressed (factorised ) asa product of primes, and this factorisation is

unique, apart from the order in which the prime factors occur.

2.HCF (20,35) =5 thenL.cM (20, 35) = ceeerrrrreeennnns A)140 B) 75 C) 250 D)350 (A)
3.LCM (a,b) =axb (a b)then HCF (a, b) =.............. A)ab B)a C)b D)1 (D)
4 HCF (a,20) =2,LCM (a, 20) = 60 thena = ........ A)2 B)6 C)12 D) 24 (B)

5.Unit digit in the Product of 6", (n is natural number) A)9 B)3 C)6 D)2 ©

6.A, B are positive integers A = p3q2, B=p q3 (p, q are prime numbers) then HCF (A, B) =.............
Apa®  B)pig®  Opdd D)1 (A)

7.If n is any natural number, then which the following expression ends with zero (C)

A) (3x2)n B)(4x3) ) @2x5n D) (6x2)

8.Express 153 as product of prime factors

156=2X2%x3x13=22x3x13.

9. Classify V3,v4, 1t into rational and irrational numbers?
Rational numbers : V4 = 2

Irrational numbers: V3, , T

10. If P is a prime number of P divides a? then P also divides a



2.POLYNOMIALS
[8Marks] [1+1+2+4=8M]
LEVEL-1: RISING STAR
4 MARKS QUESTION ANSWERS
1.By observing the graph answer the following questions.
a. What is the shape of graph in the figure?
The shape of graph in the figure is parabola
b. How many zeroes are there for that polynomial?
There are two zeroes for that polynomial.
c. Write the zeroes of the polynomial.
The zeroes of the polynomialare —2,3.
d. Find the product of zeroes of the polynomial.
The product of zeroes of the polynomial = -2 X3 = —6
2.By observing the graph answer the following questions.
a. What is the name of the polynomial in the graph?
The name of the polynomial in the graph is Quadratic polynomial.
b. How many zeroes it has?
It has one zero
c. Write the zeroes of polynomial
The zeroes of polynomial are 2,2 (Zero with multiplicity 2)
d. Find the sum of zeroes of polynomial.
The sum of zeroes of polynomial= 2 + 2 = 4
3. By observing the graph answer the following questions.
a. What is the shape of graph in the figure?
The shape of graph in the figure is parabola
b. writes the zeroes of the polynomial.
The zeroes of the polynomial are 0and 4.
c. Find the sum of zeroes of the polynomial.
The sum of zeroes of polynomial= 0 + 4 = 4
d. Find the product of zeroes of polynomial
The product of zeroes of the polynomial =0 X4 = 0
2 MARKS QUESTION ANSWERS

1) Generate a quadratic polynomial whose sum and product of zeroes are %, 1

: : . 1 .
Solution: Given sum of its zeroes = " and product of its zeroes = 1

We know that the general form of a quadratic polynomial is:

k (x? — (sum of roots ) x + ( product of roots )

=k(x?—(3)x+(D)=k(x?*=(3)x +1)

Wetakek=4thenthequadraticpolynomial=4(xz—(i)x +1):4><x2—4x(1)x+4><1)

=x% —4x+1

4

2) Create a quadratic polynomial whose sum and product of a zeroes are V3 and — V3

Solution: Given sum of its zeroes = V3 and product of its zeroes = — V3
We know that the general form of a quadratic polynomial is:

k (x? — (sum of roots ) x + ( product of roots )

=k(x2=(V3)x+(=V3))= k(x> = (V3)x + (—V3)

We take k= 1 then the quadratic polynomial =1 (x> = V3 x —=V3 ) =x2 —V3x =3




LEVEL-2: SHINING STAR

4 MARKS QUESTION ANSWERS

1.Find the zeroes of the polynomial x 2— 3 and verify the relationship between zeroes and coefficients.
Solution: x>~ 3 = (x + v3) (x — v/3) [ * from algebraic identity a?— b?>= ( a +b) (a —b)]
=>(x+\/§)=0ﬁx=—\/§ or (x—\/§)=0=>x:\/§
the zeroes of the polynomial x 2— 3 are —/3 and V3

verify the relationship between zeroes and coefficients: x 2— 3 here
— coefficient of ici =
sum of zeroes= —V3 +V3 = 0= ————— >3 coefficient of x = 0
coefficient of x o 2
s constant coefficient of x* =1
product of zeroes = —V3 X3 = -3 = = = — 7
1 coefficient of x constant = —3

=~ The relationship is verified.

2 MARKS QUESTION ANSWERS
1.Find the zeroes of quadratic polynomial P(X) = x2—2x —8
Solution: Given quadratic polynomial P(x) = x?—2x —8
Px)=0 =x?—-2x-8=0=>x2—-4x+2x-8=0
= x(x—4)+2(x—-4)=0= (x—4)(x+2)=0
= x—4)=0=x=4 or (x+2)=0=>x=-2
~ —2 and 4 are the zeroes of quadratic polynomial .

2.Find the sum and product of zeroes of the polynomial P (x) =4x2+8x
Solution: Given quadratic polynomial P (x) =4x?+ 8x
This is in the standard quadratic form ax“ + bx+ ¢
Comparing the coefficients, we find that: a= 4, b= 8, ¢= 0

-b -8
The formula for the sum of zeroes (a + ) = — == 2
0
The formula for the product of zeroes (af = 2 =, = 0
The sum of the zeroes = —2 and the product of the zeroes = 0.

1 MARK QUESTION ANSWERS

1. The graph of the polynomial P (x) = 3 x - 1 meets x-axis at the point ( % ,0 )

[PX)=3x—-1=0 = 3x-1=0 =23x=1 =x =

W=

]

2.Assertion (A): The polynomial P (x) =4 x + 3 is a linear polynomial ( )
Reason (R): The general form of linear polynomial is ax + b

Which of the following is true?
A)Both A, R are true v B) Both A, R are false
C) Alistrue, R is false D) Ais false, R is true



3.The degree of the polynomial of P(x) = 5x3 — 4x* + x —+/2 is 3
4. Draw the graph of P (x) = 2x + 3.

If x=0,P(0)=2x0+3 =0+ 3 =3.Thepointis (0, 3)
Ifx=—1,P(—1)=2Xx (-1) +3 = -2+ 3 = 1. Thepointis (-1, 1)
Px)=2x+3=0=2x+3=0= 2x=-3

-3

=x =—-=-15 The pointis (— 1.5 ,0)

5.The zeroes of x2—4 are 2 and — 2 (True/False)

6. The coefficient of X2 inP (x) = 7x%—6x2+5x +8is 6
7. The graph of polynomial is shown in the figure then the number of zeroes are 3

8. Product of zeroes of 2x2+6x + mis—1lthenm = -2

[product of zeroes (af) = §=§ =-1 =>m=2 X—-1= -2]

9. Draw the rough diagram of quadratic polynomial.

10. Write a polynomial whose zeroes are 2 and 4. x> — 6x + 8

A quadratic polynomial in terms of the zeroes (a, B)is given by
K[ x2 - (sum of the zeroes)x + (product of the zeroes)]
p(x) = k[ x% - (a +B)x + af]
Now, Given that zeroes of a quadratic polynomial are 2 and 4
leta = 2and B =4
Therefore, substituting the value a = 2 and 3 = 4 we get
p(x) = k[x2 — (2+4)x +2x4] =k[x2 —6x + 8]
if k= 1 then polynomial: p(x) = x2 — 6x +8




3. PAIR OF LINEAR EQUATIONS IN TWO VARIABLES
[9 Marks] [1+8 =9 M]
LEVEL-1: RISING STAR

8 MARKS QUESTIONS ANSWERS

1.Solve the following pair of linear equation graphicallyx —y =4;x — 2y = 6.

Solution: The given pair of linear equations:

Let us represent these equations graphically. For this, we need at least two solutions for each equation.

We give these solutions in table shown below

foreq(i)ix—y =4=>y=x—4
fx=0,y=x—-4= y=0-4= y = —4;point(0,—4
fx=4,y=x—-4= y=4—-4=y = 0;point(4,0)

X 0 4
y —4 0
point| (0,—4)| (4,0)
Plotting the points A(0, —4)and B (4,0)

xX—6

Foreq(i):x—2y=6=y= 2

Ifx=0,y= %6 =y= ?:y:?:y=—3;point(0,—3)
Ifx=6,y= %6 =y= 6%6=>y=g=>y=O;point(6,0)

x 0 6

y -3 0

point | (0,—3) | (6,0)
Plotting the points C(0, —3)and D(6,0)

We plot the points on graph. from the graph the points intersect at the point (x,y) = (2,2)

~x=2and y=2



2.Solve the following pair of linear equation graphically2x + 3y -6 =0—-6;x+y+3 =0
Solution: The given pair of linear equations:

2x+3y—6=0= 2x+3y=6-----—----- 0)

x+y+3=0=>x+y=-3 --------- (ii)

Let us represent these equations graphically. For this, we need at least two solutions for each equation.

We give these solutions in table shown below

foreq(i):2x+ 3y=6=y= o2

3
6 — 2x 6-2x%0 6—0 6 _
Ifx=0,y= 3 $y=T=>y=T =>y=§=>y=2;p01nt(0,2)
6 — 2x 6—2x%3 6-6 0 ,
Ifx=3,y= 3 =>y=T=>y=—=y=§=>y=0;p01nt(3,0)
X 0 3
y 2 0
point | (0,2) | (3,0)

Plotting the points A (0,2)and B (3,0)

foreq (ii)ix+y=-3 = y=-3—x
fx=0,y=-3—-x=y=-3-0= y=-3;point (0,—3)
Ifx=-3,y=-3-x=y=-3-(-3)=y=-3+3=y=0;point (0,—-3)
x 0 -3
y -3 0
point| (0,—3)|(—3,0)
Plotting the pointsC (0, —3)and D(—3,0)

We plot the points on graph. from the graph the points intersect at the point (x,y) = (—15,12)

~x=-—15and y =12



3.Solve the following pair of linear equation graphically 2x +y =6;4x —2y=4

Solution: The given pair of linear equation:

foreq(i):2x+y =6=>y= 6—2x

fx=0,y=6-2x=y=6-2X0=y=6-0=y = 6;point(0,6)
Ifx=3,y=6-2x=y=6-2X3 =y=6-6 = y = 0;point(3,0)

Plotting the points C (0,—2)and D(1,0)

= —2;point (0,—2)

x 0 3
y 6 0
point |(0,6) (3, 0)
Plotting the points A (0,6)and B(3,0)
4x — 4
foreq (ii ):4x — 2y =4 =y = >
4x— 4 4X0— 4 0—-4 -4
If.'X':O,yz > =y = > = ZT: ZT:
Ifx=1y= 4x2_4 =y= 4X12_4 =y= % =y= % = y = 0; point (1,0)
x 0 1
y =2 0
point | (0,—2)|(1,0)

e VI kg

e V-3
B ¢

=
-
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Fes st T
o -y

wye ot

We plot the points on graph. from the graph the points intersect at the point (x,y) = (2,2)

~x=2and y=2




10

4.Form the pair of linear equations in the following situation and find their solution graphically.
5pencils and 7 pens together cost 50 Rupees, whereas 7 pencils and 5 pens together cost 46 Rupees.

Solution: Let us assume cost of 1 pencil be x and cost of 1 pen be y.
The cost of 5 pencils and 7 pens is X 50. Mathematically, 5x+7y =50
And, the cost of 7 pencils and 5 pens is X 50. Mathematically, 7x + 5y = 46
The pair of linear equations:
5x +7y =50  -----e--- -(0)
7x + 5y = 46 ---------- (i)

The algebraic representation for equation (i) is:

50— 5x
7

5x+7y=50 =>7y=50-5x =y=

and the algebraic representation for equation (ii) is:

7x+5y =46 =5y =46—7x =y = 46‘57’“

Let us represent these equations graphically. For this, we need at least two solutions for each equation.

We give these solutions in table shown below.

foreq (i): 5x + 7y = 50

Ifx =3 thenyz@ =y= @ =y= 50_715:>y=§ = y = 5;point (3,5)

50— 5x 50— 5 x(—4) 50420

Ifx = —4 theny = =y =2 =y =10;point (3,5)

7 7
X 3 —4
50 — 5x 5 10
y = 7
Point (3,5) | (—=4,10)

Plotting the points A (3,5)and (—4,10)

for eq (ii): 7x + 5y = 46

Ifx=3theny=$=>y= @ =y= %ﬁy =% = 5y = 5; point (3,5)
Ifx = 8theny =—46_57X =y =—46_57><8 =y= —46_556 =y =% = y = —2; point (8, —2)
X 3 8
46 — 7x 5 -2
y= -
Point (35 |(8,-2)

Plotting the points C (3,5)and D( 8, —2)




From graph Solution: ( x,y) = (3,5)
Cost of one pencil =X 3 and Costofonepen=3%5

11



5.Solve the following pair of linear equation graphically x + 3y = 6; 2x — 3y = 12

Solution: The given pair of linear equations:

X+ 3y =6 -----mm- (i)
2x — 3y = 12---------- (i)
) 6 —x
foreq(i):x+3y=6=>y= 3
6—x 6—0 6 _
Ifx=0,y= 3 =>y=T=>y=§=>y=2;p01nt(0,2)
1fx=6,y=6;—"=>y=%=>y=g=y=o;point(6,0)
X 0 6
y 2 0
point | (0,2) | (6,0)
Plotting the points A (0,2)and B(6,0)
2x —12
eq(ii):2x— 3y=12=y = 3
Ifx=0y= 2;:12 =y = 2X03_12 =y =0_3i =y =_le = y = —4;point (0,—4)
Ifx=6y= 22y = —2X63_12 =y= —12;12 =y= ? y = 0; point (6,0)
x 0 6
y -4 0
point | (0,—4)| (6,0)
Plotting the points C (0, —4)and D(6,0)

L
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We plot the points on graph. from the graph the points intersect at the point (x,y) = (6,0)

~x=6and y=0



6."10 students of class X took part in a Mathematics Quiz. If the number of girls is 4 more than the more of
boys". Then form the pair of linear equations in the above situation and find the number of boys and girls

took part in the quiz by graphically.

Solution: Let the number of boys participated in quiz be ‘x’ and
number of girls participated be ‘y’
Total number of boys and girlsis:x + y =10

Number of girls is 4 more than the number of boys, i.e. y=x+4

—-x+y =4 - (i)
Therefore, the algebraic representation for equation (i):x + y=10=y =10 —x
the algebraic representation for equation (ii):—x+y =4=y=x+4
Let us represent these equations graphically. For this, we need at least two solutions for each equation.
We give these solutions in table shown below.

foreq(i)ix + y =10y =10 —x
Ifx=2,y=10—x = y =10 — 2 = 8; point (2,8)
Ifx=7y=10—x =y =10—7 = 3; point (7,3)

x 2 7

y=10-x| 8 3
Point |(2,8) [(7,3)
Plotting the points A (2,8)and B(7,3)

forequation (ii):—x + y =4 >y=x+4
fx=1=y=x+4=y=1+4= y=>5;point(1,5)
lfx=4y=x+4=y=4+4=8= y=_8;point (4,8)
X 1 4
y=x+4| 5 8
Point |(1,5) | (4,8)
Plotting the points C(1,5)and D(4,8)

3
-

g

i

= e e T

A

[
|

.”.F‘rorrnl graph solution (x, y) =(3,7)
Number of boys = 3, Number of girls = 7

13



LEVEL-2: SHINING STAR
8 MARKS QUESTION ANSWERS

1.Form the pair of linear equations for the following problem and find the solution by graphical method
"sum of two numbers is 10 and their difference is 2".
Solution: Let the two numbers be ‘x’ and ‘y’ and assume that x >y

Given sum of two numbersis 10,i.e, x +y = 10----------—-- (i)

and their difference is 2.i.e. x—y = 2 -----m-m-m--- (i)
Therefore, the algebraic representation for equation (i):x + y=10=y =10 —x
the algebraic representation for equation (ii): x —y =4 =y=x—4

Let us represent these equations graphically. For this, we need at least two solutions for each equation.

We give these solutions in table shown below.

foreq):x + y =10 y=10—x
Ifx=2,y=10—x = y =10 — 2 = 8; point (2,8)
Ifx=7y=10—x =y =10—7 = 3;point (7,3)
x 2 7
y=10-x 8 3
Point (2,8) |(7,3)
Plotting the points A (2,8)and B(7,3)

foreq(ii)ix—y =2=y=x-2
Ifx=1y=x—-2=y=1-2= 1y =—1;point(1,-1)
Ifx=2,=y=2-2= y=0;point (2,0)
x 1 2
y=x—-2| -1 0
Point 1-1 | (20
Plotting the points C(1, —1)and D(2,0)

From the graph the intersecting point of two linear equations (x, y) =(6,4)
e, x=6andy =4

The two numbers x = 6 and y = 4

14



2.Half the perimeter of a rectangular garden, whose length is 4 m more than its width, is 36 m. Find
the dimensions of the garden graphically.
Solution: Let us assume that the length of the garden be x meters and breadth be y meters

perimeter of rectangular garden = 2 (length + breadth) =2 (x +y)

Given Half the perimeter of rectangular garden = 36
ie,2X2(x+y)=36=x+y =36 ....... eq (i)

and length is 4 m more than width ie.x=y+4 = x—y=4 ........ eq (ii)
Therefore, the algebraic representation for equation (i):x + y =36 =y =36 —x

the algebraic representation for equation (ii): x —y =4 =y=x—4
Let us represent these equations graphically. For this, we need at least two solutions for each equation.

We give these solutions in table shown below.

foreq(i)ix + y =36 >y=36—x
Ifx=12,y =36 —x = y =36 — 12 = 24; point (12,24)
Ifx=20,y=36—x =y =36—20 = 16; point 20,16)
X 12 20
y=36—x| 24 16
Point (12,24)[(20,16)

Plotting the points A (12,24)and B(20,16)

for equation (ii):x —y =4 =y=x—4
fx=0=y=x—-4=>y=0—-—4= y=—4;point (0,—4)
lfx=4=y=x—-4=y=4—-—4= y=0;point (4,0)
x 0 4
y=x—4| -4 0
Point 0—4) | (40
Plotting the points C(0, —4)and D(4,0)

15



We plot the points on graph. from the graph the points intersect at the point(x,y) = (20,16)

~The length of the garden x = 20m and the breadth y = 16m

3.Solve the following pair of linear equations graphically 2x +y—5=0,3x =2y —4 =10
Solution: The given pair of linear equation:

2x+y—5=0 =22x+y =05 - (1)

3x—2y—4=0=>3x—-2y =4 - (i)

foreq(i):2x+y=5=y=5—-2x
Ifx=0,y=5-2x=y=5-2%X0=5=y=5—-0= y = 5;point(0,5)
fx=1,y=5-2x=y=5-2X1=5=y=5-2= vy =3;point(1,3)
x 0 1
y=5—-2x| 5 3
point  [(0,5) [(1,3)
Plotting the points A (0,5)and B(1,3)
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. 3x — 4
foreq (ii ):3x -2y =4=y = 5
Ifx=O,$y=%$y=3xg_4=>y=%ﬂy=%4ﬁy=—Z;point(O,—Z)
Ifx=2,=>y=%=y=3xz_4ﬁy=%=>y=§=>y=1;point(2,1)
x 0 2
3x—4 | -2 1
y: 2
point  |(0,—2)|(2,1)

Plotting the points C (0,—2)and D(2,1)

* "V“Z 5 ~—— l:J _"“ A DEIFTSa1paaas Eakx) Bawus rxnas REFA 64 S J- s nos -_'-j.::':{:t_v 7‘1* Zt A f” J '} ‘

We plot the points on graph. from the graph the points intersect at the point (x,y) = (2,1)
~x=2and y=1
4.Draw the graphs of the equation x —y + 1 = 0 and 3x + 2y — 12 = 0. Determine the coordinates of

the vertices ofthe triangle formed by these lines and the X-axis and shade the triangular region.

Solution: Given pair of linear equationsare x —y+1=0 and 3x+2y—-12=0
xX—y+1=0=>x—-y=-1 - (i)
3x+2y—-12=0 = 3x -2y =12 --m-- (i)

The algebraic representation for equation (i) is:
x—y+1=0=x—-y=-1 =>y=x+1

and the algebraic representation for equation (ii) is:

3x+2y—12=0 =3x+2y=12 =22y=12-3x = y= 12-3x

2
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Let us represent these equations graphically. For this, we need at least two solutions for each equation.
We give these solutions in table shown below.

foreq(i):x—y=-1
Ifx=0theny=y=x+1=y= 0+1 = y= 1;point(0,1)
Ifx=1theny= 14+1=y= 2;point(1,2)
x 0 1
y=x+1 1 2
point (0,1) | (1,2)

Plotting the points A (0,1)and D( 1,2)

foreq (ii): 3x — 2y = 12

Ifx =0theny = 1273 =y= 12_23X0 =y= 12;0 =y =% = y = 6; point (0,6)
Ifx =2theny = 1273 =y= @ = y= 12;6 =y =% = y = 3;point (2,3)
x 0 2
_ 12-3x 6 3

2

point (0,6) | (2,3)
Plotting the points C (0,6)and D( 2,3)

From graph, vertices ofthe triangle are (-1, 0), (4, 0), and (2, 3)
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1 MARK QUESTIONS ANSWERS

1.Write the general form of linear equation in two variables.
The general form of linear equation in two variables is ax + by + ¢ = 0 where a, b and c are

integers
2."The cost of 2 pens and 5 pencils is Rs. 20". Express this data as a linear equation.

Answer: Let the cost of one pencil be X ‘x’ and cost of one pen be X ‘y’
From the given condition, 2x + 5y = 50

3.Match the following.
a,x+by+c,=0anda,x + b,y +c,=0are pair of linear equations.
i) Unique solution () a) a-hoa
a; b2 Cy
ii) No solution () by &z
az b,
.. . a; by C1
iii) Infinitely many solutions () 0)— = — # —
az b, C2
A)l-a, 2-b, 3-c B) i-b, ii-c, iii-a C)1-c, ii-b, iii D) i-b, ii-a, iii-c
4.Write another linear equation is parallelto3x —2y+4=0
3x—2y+5=0
5. On comparing ratios % ,% ) E—l find out whether the following pair of linear equations are consistent
2 2 2

or inconsistent 2x—-3y =8; 4x—6y=9

2x—-3y=8=2x—-3y—8=0;

4x—6y=9=4x—-6y—9=0

comparing with a,x + by+c,=0anda, x + b,y +¢,=0
2x—3y—8=0 herea, =2,bp = —3,c;, =-8

and 4x —6y—9=0 herea, =4,b, = —6,c, = -9

a 2 1 b -3 1 ¢ -8 8 1_1 8
2 === 2=—==- 2 =— =— Weclearlyobservethat -=> #—
az 4 2’ b, -6 2 -9 9 2 29
q a b c . q . q . .
1.e.,a—1 = b—l * C—l Hence the given pair of linear equations are parallel and inconsistent
2 2 2

6.Find the value of k for which the following equations have infinitely many solutions
4x+5y=3 kx+15y=9

Solution:
Given pair of linear equations: 4x +5y=3 = 4x+5y —3=0
Kx+15y=9 = kx+15y—-9=0

comparing with a, x + by+c,=0anda, x + b,y +¢,=0
4x+5y —3=0 herea; =4,by = 5¢; =-3
and kx+ 15y —9 =0 herea, = k,b, = 15,¢c, = -9

a, _ 4 by _ 5 1 ¢ _ -3 1
a k'’ b, 15 3’ ¢ -9 3
. . P . a b [4
Given equations have infinitely many solutions hence a—1 = b—1 = C—1
2 2 2
4 11 4 1
- = - == wetake - = -= k=3 x4=12
k 3 3 k 3

~ k=12



7.Draw the rough diagrams of pair of linear equations in two variables which have unique solution and
infinitely many solutions.

unique solution: 3x +y=7,2x—y =3 infinitely many solutions: 2x+y=3:6x+3y =9

8.Form the pair of linear equations for the following data "The larger of two supplementary angles
exceeds the smaller by 18°.

Supplementary angles are two angles with a sum of 180 and assuming the angles as x and y,
two linear equations can be formed for the known situation.
Let the larger angle = x and smaller angle = y Since the angles are supplementary x + y =180°

Larger angle exceeds the smaller by 18° x =y +18° = x — y =18°

9.Assertion (A): The pair of equations 2x — 3y = 1 and 3x + y = 7 are intersecting lines.
Reason (R): The pair of linear equations a, x + b y+c,=0and a, x + b,y + c, =0 are intersecting

. b
if & % b—l. Now, choose the correct answer.
2

az
A) Both Aand R are true " B) Both A and R are false.
C) Alis true, but R is false D) Ais false, but R is true
10. Assertion 1 (A):Pair of linear equations have infinitely many solutions if Z—: = Z—: = z—:
Assertion2 (A»): Pair of linear equations have no solutions if Z—: = z—: #* z—z
Now, choose the correct answer.
A) Both Aq and A are true - B) Both A1 and A are false.

C) Aqistrue, Ay is false D) Aq is false, but Ay is true

20
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4.QUADRATIC EQUATIONS
[7 Marks] [1+ 2+ 4 =7 M]
LEVEL-1: RISING STAR

4 MARKS QUESTIONS ANSWERS
1.State the conditions under which a quadratic equation will have

i) Two real and distinct roots ii) Two equal roots

Solution: i) Two real and distinct roots
= 0, will have two real and distinct roots

A quadratic equation ax? + bx +c¢
if the discriminant (D): b? —4ac >0

ii) Two equal roots
A quadratic equation ax? + bx +c¢ = 0, will have two equal roots

if the discriminant (D): b%? — 4ac =0
2. Find the discriminant of the equation 3x? — 2x + é = 0, and hence find the nature of roots

Find them if they are real

Solution:
The given equation 3x? - 2x + 1 = 0, isoftheformax?+ bx +¢ = 0,
Here a=3, b =-2 and c =§
The discriminant (D): b? —4ac = (—2)?—4X3 X %
=4-4=0

discriminant (D): b? —4ac = 0 So, the given quadratic equation has two real and equal roots

3.State the nature of roots of the following quadratic equations.

)2x2-3x +5 =0 i)2x2-6x +3 =0

Solution:

)2x2 —3x +5 =0
The given equation 2x2 — 3x + 5 = 0, is of the form ax? + bx +¢c = 0,
Here a=2, b =-3 and ¢ =5

Therefore, the discriminant b? — 4ac = (-3)?—-4x2 x5

= 9-40= -31<0

discriminant (D): b? —4ac < 0 So, the given quadratic equation has no real roots

ii)2x2— 6x +3 =0
The given equation 2x?> — 6x +3 = 0 isoftheformax?+ bx +c = 0,
Here a=2, b =-6 and ¢ =3
the discriminant b? —4ac = (—6)2—4x2 x3 =36-24=12>0
The discriminant b2 — 4ac >0 So, the given quadratic equation has two real and distinct roots

4.Express the roots of the quadratic equation 3x* — 44/3 x + 4 = 0 by quadratic formula method.
Solution: The given equation 3x*> —4y/3 x + 4 =0 , is of the formax? + bx +c¢ = 0,

Here a=3, b = —4+/3 and c =4
—b+Vb2-4ac

By using quadratic formula x = a
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B —(-4v3)+ \/ (—4\/5)2—4><3><4

X
2%3
43 +48-48 _ 4310
6 6
443 + 0 4. +0 43 —0
= x = AEEE: —x= WO g x= 3
6 6 6
43 2 443 243
= X= Tz%and X == T3

ﬁandﬁ
3

=~ The roots of the given quadratic equation x = .

5.Find the nature of roots of quadratic equation 2x% 4+ x — 6=0.If the real roots exist find them.
Solution: The given equation 2x? + x —6 = 0 isof the formax?+ bx +c¢ = 0,
Here a=2,b=1and c =—6
The discriminant b? —4ac = (1) —4x 2 x (—6)
=14+48=49> 0
discriminant (D): b? — 4ac > 0 so it has two real and distinct roots
2x24+ x—6 =0 = 2x2+ 4x—3x—-6 =0

= 2x(x+ 2)-3(x+ 2)=0= (x+ 2)(2x— 3) =0
therefore, (x + 2)=0or (2x— 3)=0
ie,x+2=0=x=-2 or 2x—3=0=2x=3 =x=

. Therootsof 2x?+x—6 = 0 are —2 and %
6.Find the value of ‘ K’ for the quadratic equation Kx (x — 2) + 6 = 0 if it has two equal roots.
Solution: Given quadratic equation: kx(x —2) +6 =0
kx? — 2kx + 6 = 0Oisofthe form ax?+ bx +¢c = 0,
Here a = k,b = -2k and c = 6.
Given it has two equal roots. So the discriminant( D): b? — 4ac =0
(—2k)?—4xkx6 = 0 = 4k?— 24k = 0
= 4k(k-6)= 0 = 4k=0o0r k=6 i.e, k=0o0or k=26
If we consider the value of k = 0, then the equation will not longer be quadratic.
k=6
2 MARKS QUESTION ANSWERS

1.Develop the following situation in the form of quadratic equation.

"The product of two consecutive positive integers is 306".
Solution: Let the first positive integer = x

then the next consecutive positive integer = x + 1

Given : product of two consecutive positive integers = 306

x(x+1)=306 =>x*+x =306 = x?+ x—306=0

~ The given situation is in the form of quadratic equation: x>+ x — 306 = 0



2.Analyze whether (x — 2)2 + 1 = 2x — 3isaquadratic equation or not?
Solution: given (x — 2)?+ 1 = 2x- 3

= x2—4x + 4+ 1= 2x-3
= x?— 4x + 5=2x- 3
= x?—4x—-2x + 543 =0=x*-6x+8=0
x2 —6x + 8 =0 Itisoftheformax? + bx + ¢ = 0.
= The given equation is a quadratic equation
3.Detect the nature of roots of 2x% + 3x + 5 =0 by calculating discriminant.
Solution: The given equation 2x? + 3x + 5 = 0, isof theformax? + bx + ¢ = 0,
Herea =2, b=3 and c=5.
The discriminant (D): b? —4ac = (3)2—4x2Xx5 =9-40 = =31 < 0
discriminant : D = —31 < 0 soit hasno real roots

4.Find the value of ‘K’ for quadratic equation 2x% 4+ Kx + 3 = Oifithastwo equal real roots.

Solution: Given quadratic equation: 2x% + kx + 3 = 0
Itis of the form ax? + bx +c¢ = 0, Here a = 2,b =k and ¢ = 3.
Given that it has two equal roots. So the discriminant( D): b? —4ac =0
(k)2 —4x2%x3 = 0 = k*—24=0 = k=+V24 =+V4x6 =+2V6

~k=+2V6

5.Find the nature of roots of quadratic equation 3x2 —4+/3x + 4 =0
Solution: The given equation 3x2 — 4/3x + 4 =0, is of the formax? + bx +¢ = 0,
Here a=3,b = —4y3 and ¢ = 4
The discriminant (D): b? —4ac = (—4v3) —4 X3 x4=48—48 =0
discriminant : D = 0 so it has two equal real roots
6.Analyse whether x2 +3x+1= x— 2)2 is a quadratic equation or not?
Solution: x2 + 3x+ 1 =(x — 2)?
=x+3x+ 1= x>2—4x + 4
= x?2+3x+ 1= x*—4x + 4
= 3x+ 1= —4x + 4
= 3x+ 4x= 4—1 = 7x=3 = 7x— 3 =0 It'sin linear form
Hence the given equation is not a quadratic equation
7.Detect the roots of quadratic equation 6x2 — x —2 = 0
Solution: The given equation 6x? — x —2 = 0, isof the form ax? + bx +c¢ = 0,
Here a=6, b = -1 and ¢ = —2
the discriminant b? —4ac = (—1)?—4x6 X(-2)=1+48=49> 0
discriminant (D): b? — 4ac > 0 so it has two real and distinct roots

. . —b+Vb2%-4ac
By using quadratic formula x = EEv—
a
—-(-1)+ V49 1+ 7 1+ 7 1+ 7 8 2 1-7 -6
X = = - X = ﬁx:—:—:—andx:—:—:—
2X6 12 12 1 12 3 12 12

~ Therootsof 6x2— x—2 = 0 are 2 and —

23
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LEVEL-2: SHINING STAR
4 MARKS QUESTION ANSWERS

1.Find the numbers whose sum is 27 and product is 182.
Solution: Let the first number be x, then the second number be (27 — x )
Given the product of two numbers = 182
x(27 —x)=182 = 27x — x? =182
= x?2—27x+182=0 = x?—13x—14x +182=0
= x(x—13)—14(x—-13)=0= (x—13)(x—-14)=0
=(x—-13)=0= x=130or (x—14)=0 = x= 14
If x = 13 then the second number = 27 —x = 27 —-13 =14
or
If x = 14 then the second number = 27 —x = 27 —14 =13
~ The numbers are 13 and 14
2. Find two consecutive positive integers, whose sum of squares is 365.
Solution: Let the two consecutive positive integersbe x and (x + 1)
Given: sum of squares of two consecutive positive integers = 365
xZ+ (x + 1)2 =365 = x2+(x%+ 2x+1) =365 (v (a+ b)°= a?+ 2ab+b*)
= 2x%+2x+1—-365 =0 = 2x*+2x — 364 =0
= 2(x*+x—182) =0 = x*+x—182=0
= x?+13x—14x—-182=0= x(x +13) — 14(x +13) =0
= x+13)(x—14)=0
= (x+13)=00r (x—14)=0
(x +13=0 = x= —13 or(x—14)=0= x = 14
Value of x cannot be negative (because it is given that the integers are positive).
~x =13

The two consecutive positive integers are 13 and 14.
3.Is it possible to design a rectangular mango grove whose length is twice its breadth and the area is 800 m?2.
If so, find its length and breadth.
Solution: Let the breadth of rectangle = x m.
From the sum mango groove length is twice its breadth. So, length = 2x m.
Area of a rectangle = lengthx breadth
Given Area =800m?
X X2x=800 =2x2=800 =>x2=400=0 = = x2-400=0 =
Itis of the form ax? + bx +c¢ = 0,
Here a = 1,b =0 and ¢ = —400.
the discriminant( D): b? — 4ac = (0)* —4 x 1 x (—=400) = 0+ 1600 = 1600 > 0
discriminant( D) > 0 so it has two distinct real roots
Hence it is possible to design a rectangular mango grove to the given situation.
x2-400=0 = x* =400 = x=+V400 = x=1+v400 x =120
Value of xcan’t be negative value as it represents the breadth of the rectangle.
So x =20m . breadth= 20 m. and length = 2 X 20m = 40m



1 MARK QUESTION ANSWERS
1. Write the standard form of a quadratic equation.

The standard form of a quadratic equationis ax? + bx +c =10 .
where a, b, c are real numbersand ,a # 0, ,
2.Form a quadratic equation whose roots are real and equal.

If a and B are the real roots then the quadratic equation: K[x? — (a + Bf)x+ aBf] =0
Let « = B = 1 then the quadratic equation: k[x?— (1+ 1Dx+1x1]=0= k[x>?—-2x+1]=0

if k=1then k[x>?—-2x+1]=0=1[x?-2x+1]=0=>x%?-2x+1 =0
then x? — 2x + 1 = 0 is the quadratic equation whose roots are real and equal
3. Form a quadratic equation which has 2 as one of its roots.

If a and B are the real roots then the quadratic equation: K[x? — (a + f)x+aBf] =0
givena = 2 and we take f =1

hence the quadratic equation: k[x?> —(24+ 1)x+2x1]=0= k[x*—-3x+2]=0
Ifk=1then k[x*=3x+2]=0=1[x*-3x+2]=0=x>—-3x+2 =0
=~ x%2 — 3x + 2 is the required quadratic equation
4.Create the following situation as quadratic equation" — The product of two consecutive Integers is 15".
Let the two consecutive positive integers be x and (x + 1)
The product of two consecutive Integers = 15

x(x+1)=15 = x*+x =15 = x*+ x—15=0 Itisoftheformax®+ bx +c = 0

~x%+x—15=0 is a quadratic equation to the given situation.
1

5. Generate the following situation as quadratic equation “The sum of number and its reciprocal is 2 “

: : : 1
Let the first number = x and its reciprocal = -

Given situation: The sum of number and its reciprocal = %
2
x + i =% = xx+1 =% =2x*+1)=x > 2x24+2=x =2 2x>—x+2=0
Itis of the form ax? + bx + ¢ = 0,
= 2x% —x+ 2 = 0 is a quadratic equation

6. Form a quadratic equation whose roots are reciprocal to each other.

If a and B are the real roots then the quadratic equation : K[x? — (a + f)x+ af] =0

Leta = 3 and we take [ =§
10

a +,B=3+§=? and a,[?=3><§=1

hence the quadratic equation : K[x? — 13—0x +1] =0

Ifk=3thenweget3[x2—1?0x+1]=O = 3x2 -3 x13—0x+3 Xx1=0= 3x2—-3x+3]=0
3x% — 10x + 3 = 0is the required quadratic equation

7. Create a quadratic equation which has 1 as one of its roots.

Solution: If « and B are the real roots then the quadratic equation : K[x? — (@ + B)x + af] = 0
Givena = landwetake f =2 then a +f=1+2=3 and af=1Xx2=2

hence the quadratic equation: K[x? — 3x + 2] = 0
If k=1then k[x?-3x+2]=0=1[x>-3x+2]=0=>x>-3x+2 =0

=~ x% — 3x + 2 is the required quadratic equation

25
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8. Create a quadratic equation which has 2 and 3 as roots.

If a and B are the real roots then the quadratic equation: K[x*— (a +B)x+aB] =0
givena = 2 and we take f =3

a+f=2+3=5andaff =2 X3=6
hence the quadratic equation: k[x?> —5x + 6] =0

if k=1then k[x? —=5x+6] = 1[x>—-5x+6]=0=x?>—-5x+6 =0

x? —5x+ 6 =0 istherequired quadratic equation
9.Generate a quadratic equation which has equal roots.

If a and B are the real roots then the quadratic equation: K[x? — (a + f)x+ aBf] =0
leta= f=1thena +f=1+1=2andaf=1x1=1
hence the quadratic equation : k[x? —2x +1] =0
if k =1then k[x*? —2x+1] = 1[x*-5x+6]=0=>x*-2x+1 =0

x? —2x +1 =0 is quadratic equation whose roots are real and equal

10.Write the quadratic formula for finding roots of quadratic equation.

—-b+Vb2—4ac

The quadratic formula for finding roots of quadratic equation: x = a



5. ARITHMATIC PROGRESSIONS
[13 Marks] [1+4 +8 =13 M]
LEVEL-1 : RISING STAR
8 MARKS QUESTION ANSWERS

1.1f the sum of the first 'n' terms of an AP is 4n —n2. What is the first term, what is the sum of first two terms?

What is the second term? Similarly find 3, 10" and the n'" terms.
Solution:

Given. Sum of first terms. S, = 4n —n?
Sum of firstterm, a =S =4%x1—-1%> =4-1=3
Sum of firsttwo terms, S, = 4 X2 —-22=8—-4= 4
Sum of first three terms. S; = 4x3—-32=12-9=3
second term,a, = S, — S, =4-3=1
third term, a; = S3— S, =3—-4=-1

tenth term,a;p = S19 — So
=(4%x10—-10%)- (4%x9—-9?)
=(40—-100) — (36— 81)
=—-60+45 = —15
~tenth term, a;o = —15

nthterma, = S, — S,_;
=4n—n?—- [4(n—1)— (n—1)?]
= 4n—-n* - [4n—4—(n*-2n+1)]
= 4n—-n’—[4n—4—n’+2n—1]

=4n—n?—-[6n—5— n?]

= 4n—A2 — 6n+5+ 12
=5—2n
the 3rd, the 10t and the nth terms are —1, —15,and 5—2n respectively.
Alternate method:
Solution: Given Sum of first terms. S, = 4n — n?
Sum of first term, a=S=4x1-1>=4-1=3
Sum of firsttwo terms, S, = 4x2—-22=8—-4= 4
Sum of first three terms.S; = 4 X3 —-32=12-9=3
second term,a, = S, — S; =4—-3=1
here a= 3, common differenced=a, —a; =1—-3= -2
now nthterm a, =3+ (n—1)X%x(—=2) (+~ nthtermofanAP a, = a+ (n—1)d)
a,=3—2n +2
a, =5-—2n
Tenthterma;p = 5—2%x10=5-20=-15

the 3rd, the 10t and the nth terms are —1, —15,and 5— 2n respectively.

27
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2.The sum of the 4th and 8th terms of an AP is 24 and the sum of the 6th and 10th terms is 44. Find the first
three terms of the AP.
Solution: Let a be the first term and d the common difference.

Given : sum of the 4t and 8th terms of an AP = 24
ie,a, +ag =24 =>(@+3d)+(a+7d) =24 22a+10d =24 =2(a+5d) =24
=2>a+5d=12—-——eq (i)

And also sum of the 6t and 10th terms =44
ie,ag +a,p =44 2(a+5d)+(a+9d) =44 =22a+14d =44 =2 (a+6d) =44
=>a+7d=22———eq (ii)
On subtracting eq( i) from eq (ii)
(a+7d)—(a+5d)=22—-12 =a+7d— a—5d =10
=22d=10= d =5
Now substitute d = 5in Eq (i), we get
a+5d=12 =>a+5X5=12=a+25=12=2a=25-12 = a=-13
The first three terms of an AP are a, a+d, a + 2d
substituting a and d values ,weget —13, =13 +5and —13+2 X 5i.e.13,—8and — 3
~ The first three terms of the AP are —13, —8 and — 3
3.Subba Rao started work in 1995 at an annual salary of ¥5000 and received an increment of X200 each
year. In which year did his income reach X7000 ?
Solution: From the given data, incomes received by Subbarao in the years 1995,1996,1997,...are
5000,5200,5400,...7000 Which are in AP
Here a = 5000,d = 200
Let after nthyear, his salary = X7000 hence a,, = 7000
nthtermof an AP:a, =a+ (n—1)
a, = 7000 = 5000+ (n—1)200 = 7000 = (n—1)200 = 7000 — 5000
= (n—-1)200 =2000 =>n—-1=10 =n=10+1=n=11
Therefore in 11th year, his salary reach X7000 this means after 10 years of 1995
ie, 1995 + 10= 2025
~In Year 2025 his income reached 7000
4.1f the sum of first 7 terms of an AP is 49 and that of 17 terms is 289, find the sum of first 'n' terms.
Solution: Given: Sum of first 7 terms, s, =49 and Sum of first 17 terms, s;; = 289

We know that sum of n terms of AP is sum of n terms of AP S,, = g [2a + (n—1)d]
Hence S, =49 =>§ [2a + (7—=1)d] = 49 =>§ [2a + 6d] = 49

=2 [2(a+ 3d)]=49= 7(a+ 3d)=49= a+ 3d=7———eq (i)
And S;; =289 = = [2a+ (17— 1)d] = 289 = = [2a + 16d] = 289
== [2(a+ 8d)] =289 = 17 (a+ 8d) =289 = a+ 8d =17 — — —eq (ii)

On subtracting eq( 1) from eq (ii)

(a+8d)—(a+3d)=17—-7 =a+8d— a—3d =10
=5d=10= d =2

Now substitute d =2inEq (i), we get

a+3d=7 =>a+3%Xx2=7=a+6=7>a=7—-6=>a=1
sum of first nterms of AP S, =§ [2a + (n — 1)d]

= Sp=>2x 1+ (n-12] = S, =- [2+2n-2]
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= Sn=§ X2n = Sy=nxXxn= §, = n
~ The sum of first n terms  S,, = n?

5.A sum of X700 is to be used to give seven cash prizes to students of a school for their over all academic
performance. If each prize is X20 less than its preceding prize, find the value of the each of the prizes.

Solution: Let the cost of 1st prize be ¥x. Then the cost of 2nd prize = FH{(x — 20)
And the cost of 3rd prize = {(x — 40)
Prizes are x,(x —20),(x —4) .........
By observation that the costs of these prizes are in an A. P., having common difference as — 20
and firstterma = x ,common difference d = —20

Given that, S, =700
Sum of n terms of AP S,, = g [2a+ (n—1)d] =S, = % [2x + (7 —1)(—20)]

= 700 =

NN

[2x + 6 (—=20)] = 700 =

NN

X [2x —120)] = 700 = g x2(x—60)
=700=7(x—60) = 100=x—-60 = x =100+ 60 = 160
Therefore, the value of each of the prizes was €160, 140, €120, ¥100, ¥80, ¥60, and T40.
4 MARK QUESTION ANSWERS

1.In a flower bed, there are 23 rose plants in the first row, 21 in the second, 19 in the third and so on. There
are 5 rose plants in the last row. How many rows are there in the flowerbed?

Solution : The number of rose plants in the 1st, 2nd, 3rd,...,rows are : 23,21,19,...,5
common differenced =a, — a; =21-23= -2and a;— a, =19-21=-2
common difference is constant so it forms an AP
Let the number of rows in the flower bed be n.
Thena = 23,d =-2,a, = 5As,a, = a+ (n — 1)d
Wehave,5=23 +(n — 1)(—2)= —18=(n —-1)(-2)=9=n—-1=n=94+1 = n=10
So, there are 10 rows in the flower bed.
2.Whatis the nth term of AP? Check — 150 isaterm ofthe A.P: 11, 8,5, 2, ..........
Solution: Given 11,8,5,2 are in AP

Firstterm a =1 Common differenced = 8 -11 = —3
a, = a+ (n-1d iea+ (n-1)d = -150=11+ (n- 1)(—3) = —150

= (n- 1)(-3)= -150— 11 = (n- 1)(-3) = —161
> @n-1)= == = -1) == = n=->+1=2-22 =2

164 . . . ipn . .
n=— which is a fraction. n should be positive integer and not a fraction

So —150is not a term of the A.P
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3.Write the formulas for the following AP :a, a,, a,, a,
A)n*term a, . a, = a + (n-1)d

B)Sum of firstnterms (S) : Sum of nterms of AP S, = 2 [2a+ (n—1)d]

Sum of n terms of AP Whose first term ‘a’ and lastterm I’ S, = % (a+))

C)Common difference
common differenced =a, — a,_4

D)If first term is a, last term is a, sum of first n terms (S)
Sum of n terms of AP Whose first term ‘a’ and last term "I’ :2 (a+))

4.How many terms of AP 24, 21, 18,.............. must be taken so that their sum is 78 ?

Solution: Given 24, 21, 18....... are in AP
Here,a=24,d =21 - 24 =-3,Sn = 78. We need to find n.

WeknowthatSn=2[2a+(n—1)d]

78=§[2x24+(n—1)(—3)] = 2[48—3n+ 3)]=§[51—3n]

2X 78=n[51-3n] =51n—-3n?> = 156= 51n—3n?> = 3n? —51n+156=0
= n? —17n+52=0 =n? —13n—4n +52=0 =2=n(n—-13)—4(n—-13) =0

> mn-4)(n—-13)=0 = n—4=0 =n=40orn—-13=0 = n=13
Both values of n are admissible.
So, the number of terms is either 4 or 13

5.How many multiples of 4 lie between 10 and 250 ?
Solution: By observation first multiple of 4 that is greater than 10 is 12 next will be 16 and soon ..

Hence the series will be as follows : 12,16,20,...... and the largest multiple between 4 and 250 is 248
('since we divide 250 by 2 then the remainder will be 2 2502 =248)
The series : 12,16,20........ 248 here a =12 ,d =4

Let the nth term of AP a,, = 248
Using a, = a + (n- 1)d then 248 =12+ (n—-1)4= 248—-12=(n—-1)4
= 236=(n—-1)4 = %: n—1
= 59=n-1 = n=59+1 =60
Answer: Therefore, there are 60 multiples of 4 between 10 and 250.
6.What is the formula for sum of first n terms if first and last terms are given. Find the sum of first 40 positive

integers divisible by 6.
Solution: The positive integers that are divivsible by 6 are 6,12,18,..... 240

Hence the series will be as follows : 6,12,18,..... 240 in AP

Firstterma = 6 ,

last term | = 240

number of terms n =40

Sum of n terms of AP Whose firstterm a and lastterm [: S, = % (a+D)

sum of first 40 positive integers divisible by 6:
Sso = 5 (6+240) = Sy = 20 (246) = 4920

o 540 = 4920
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7.What s the n* term of A.P. Find the 20" term from the end of A.P. 3, 8, 13,......... 253

Solution : Given AP : 3, 8, 13,.....253
Considered taking reverse AP : 253,.....13,8,3

Here, a = 253,d =3 - 8 = -5 for finding 20" term

weuse n"termofanAP:a, = a + (n- 1)d

20%term a,, = 253 + (20- 1)(-5) = a,, =253+ (19)(-5) = a,, =253 —95 =158

=~ 20" term from the end of given series = 158

LEVEL-2 : SHINING STAR
8 MARKS QUESTION ANSWERS

1.A manufacturer of TV sets produced 600 sets in the third year and 700 sets in the seventh year. Assuming that the
production increases uniformly by a fixed number every year.
Find 1)The production in the first year

i)Find the production in the tenth year.
iii) Total production in first 7 years.

Solution : (i)Since the production increases uniformly by a fixed number every year,
the number of TV sets manufactured in 1st, 2nd, 3rd, ..., years will form an AP.

Let us denote the number of TV sets manufactured in the nth year by a, .

Then,a; = 600 and a; = 700
az = 600 = a + 2d = 600...... (i) and
anda; = 700 = a + 6d = 700 ...... (ii) Solving these equations,

eq (i) —eq (ii) then, a + 2d = 600

a + 6d = 700

25

—4d = -100= d = ‘%ﬁ’: 25

d = 25 now substitute d value in eq (i)
then a + 2 Xx25=600=a +50 =600 = a =600—-50 =550
wegetd = 25anda = 550.
Therefore, production of TV sets in the first year = 550.
(ii)Now a;p = a + 9d
= 550 + 9 x 25
= 550 + 225 =775
So, production of TV sets in the 10th year is 775.

(iii))We know that S, = 2 [2a+(n—1)d]

57:

NN

[2x550+(7—1)(25)] = S, =

NN

[1100 + (6)(25)]

[1100 + 150] = Z [1250] = 7 X 625 = 4375

NN
NN

Thus, the total production of TV sets in first 7 years is 4375.
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2.Inaschool, students thought of planting trees in and around the school to reduce air pollution. It was decided
that the number of trees, that each section of each class will plant, will be same as the class, in which they are
studying e.g. a section of class [ will plant one tree, a section of class Il will plant 2 trees and soon till class XII.
There are three sections of each class. How many trees will be planted by the students ?

Solution :
Class | Class Il Classlll | e ClassXll
Section A 1 2 3] 12
Section A 1 2 3 12
Section 1 2 3] 12
Total 3 6 9 | s 36

We clearly observed that the number of trees planted by the students 3,6,9,........ 36 are in AP

Here firstterma =3 ,
lastterm ! = 36 ,
number of terms n=12

Sum of n terms of AP Whose first term a and lastterm [: S, = g (a+)
Sip = % (3+436) =6 x 39 = 234
=~ The total number of trees will be planted by the students = 234

3.200 logs are stacked in the following manner 20 logs in the bottom row, 19 in the next row, 18 in the next
to it and so on. In how many rows are the 200 logs placed and how many logs are in the top row?

Solution: It can be observed that the numbers of logs in rows are in an A.P. 20, 19, 18....
First terms, a = 20

Common difference, d= a, — a; = 19-20= -1

Sum of the n terms, S; =200

We know that sum of n terms of AP.

Sn=>[2a+ (n—1)d] =200 = 2 [2x20+ (n—1)(-1)] = 400 = n[40 —n + 1]
= 400 = n[41 — n] = 400 = 41n —n?

= n?— 41n+400=0



=n?—- 16n—25n+400=0=n(n—16) —25(n—16) =0 = (n—16)(n—25)=0
= (n—16)=0o0r (n—25)=0

fn—16 =0 = n=16 or If n—25 =0 = n=25
nthtermofan AP a, = a+ (n—1)d
16thterm ofan AP a;4 = [20+ (16 —1) X (—1)]
= a;g= [204 15 x(-1)] = a;, = 20—15=5
Similarly, 25t term of an AP a,s = [20+ (25—1) X (—1)]
=ays= [20+ 24 X (—-1)] = a,4=20—-24=—4
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Clearly, the number of logs in 16th row is 5. However, the number of logs in 25th row is negative 4,

which is not possible.
200 logs can be placed in 16 rows.
The number of logs in the top (16th) row is 5.

4 MARKS QUESTION ANSWERS

1.If the sum of the first 14 terms of an AP is 1050 and its first term is 10, then find the 20th term.
Solution : Here, S;, = 1050, n = 14,a = 10.
As S,=2[2a+ (n—-1d]= S, == [2x 10+ (14— 1)d] = 1050 = 7[20 + 13d]

= 1050 = 140 +91d = 91d = 1050 — 140 =910 =>d=§= 10

Therefore,a,;, = 10 + (20- 1) x 10 = 200,i.e.20th term is 200.

2)What is the formula for sum of first n terms ? Show that a1, ap, ag,.ieeiseriinerins ap form an AP.

Where an is defined as a; = 3 + 4n. Find the sum of first 15 terms.

Solution: The formula for sum of first n terms S,, = g [2a4+ (n—1)d] orS,, = 2 (a+1)
Given: ap =3+ 4n
a;=3+4x1=3+4+4=7
a,=3+4%x2=3+8=11
a;=3+4x3=3+12=15
It can be observed that common differenced =a, — a; and a3 — a, =15—-11=4
iie,a,— a; =4 = a;— a, thedifference of a, — a,_; is constant

Therefore a, , a,, as......... a, form an AP.
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sum of first 15 terms:
15thterm ay5=3+4 X 15 [[~ given a, = 3 + 4n.]

a;s= 3+60=063
sum of first 15 terms S, :§(7+63) [[+ Sn 22 (a+D]

515=175(70) =15 X 35 = 525

3) What is the formula for sum of first n terms ? Find the sum of the odd numbers between 0 and 50.
Solution: The formula for sum of first n terms: S, = 2 [2a+ (n—1)d] or S, = g (a+D]

The odd numbers between 0 and 50 are 1,3,5,........... 49 Which is in AP

Here firstterm a = 1 , common difference d = 2
letlastterm [ or a,, = 49 ,
a,=a+ (n—1)d
49=14+ (n—1)2 =49=1+4+2n-2
=49=2n -1=49+4+1=2n =50=20=n=25
Therefore number of terms n =25

Sum of n terms of AP Whose first term a andlastterm [: S, = 2 (a+)
Sis=2 (1+49)= 2 (50) =25 x25=625
~ The sum of the odd numbers between 0 and 50= 625

4)Givena=3,n=8,5=192 find d.
Solution: Givena=3,n=8,5=192

The formula for sum of first n terms: S, = 2 [2a+ (n—1)d]
8
192= 2 [2 x3+ (8—1)d] =49=2n —1= 192= 4[6+ 7d]

=>1;£=6+7d — 48=6+ 7d = 48— 6= 7d

= 42=7d =>d=g=>d:6

5)How many three digit numbers are divisible by 7 ?
Solution: The first three digit number divisible by 7 is 105
Next number= 105 +7=112

Therefore the series becomes 105,112,119,.... In AP
when we divide 999 by 7 the remainder will be 5 so 999-5= 994 is the greatest 3-digit number that is divisible by 7

first term a= 105 , common differenced = 7
let a, =994 , using a,=a+ (n—1)d



994=105+ (n—1)7= 994 —-105=(n—-1)7
= 889=(n-1)7 = 8—39= n—1= 127=n—-1= 1274+1=n = n =128
Therefore, three-digit numbers are divisible by 7 =128

6)Find the sum of first 51 terms of an AP whose second and third terms are 14 and 18 respectively.

Solution: Given second term a, = 14 and third term a; = 18

common differenced =a; — a, =18—-14 =4
nthtermofan AP a, = a+ (n—1)d
secondterm a, =14 = 14= a+ 4= 14—-4=a=10=a

a=10,d=4

The formula for sum of first n terms of an AP: S, = 2 [2a4+ (n—1)d]

the sum of first 51 terms of an AP Sg; = 52—1 [2 x10+ (51 —1)4]
=% [20 + 50 x 4] =% [20 + 200]

=%x 220 =51 x 110 = 5610

Therefore, the sum of first 51 terms of an AP = 5610

1 MARK QUESTION ANSWERS
1. What is the common difference of % % ,—%, —% ,?

Commondifference (d) = a, — a4

Common dif ference (d) = %— % = S

2. What is the next term of the series 3,3+ V2 , 3+2V2 ...
The list of numbersis 3,3 + VZ,3+42V2 ...

1-3 _ -2
A

Commondifference (d) = a, — a4

Commondifference (d) = 3+ V2-3

next term of the series fourth term = a + 3d = 3 + 3V2

VZ, VB VI8, V32 ...

3. What is the common difference of

Commondifference (d) = a, — a4

Common dif ference (d) = V8 — V2=2V2- 2= 42

4. Find the value of x if 13, 3x + 4, 13 are in A.P.
In an arithmetic progression (A.P.), the difference between consecutive terms is constant. Therefore

3x +4-13 = 13—-3x + 4)
= 3x—9 = 9—-3x = 3x+3x =

5. Find the sum of first 100 natural numbers.
The sum of first n positive integers = w

The sum of first 100 natural numbers = w = 50 x 101 = 5050

9+49 = 6x=18 =>x=3

35



6. What is the common difference of the AP x-y, X, X+y.
Common difference (d) = a, — a,

Common difference (d) =x — (x —y) =4 >x+y =1y
7. What is the sum of first 'n' even natural numbers.

The sum of first n even natural numbers = n(n + 1)
8. What is the sum of first 'n' odd natural numbers.

The sum of first n odd natural numbers. = n?

9. Find the sum of first 25 odd natural numbers.

The sum of first 25 odd natural numbers.= 252 = 625
10. Find sum of first 10 natural numbers is

The sum of first n positive integers = n(n2+ D
The sum of first 10 positive integers = w = 5x%x11=55

11. The common difference of AP 3, 1, —1, —=3.. is
Commondifference (d) = a,— a;
Commondifference(d) = 1— 3= =2
12. The sum of first 'n' natural numbers is

The sum of first 'n’ natural numbers is = 2&FY

13. If nth term of an AP is 3+ 4n then its common difference is

Common difference (d) = a, — a,

Common difference (d) =(3+ 4%x 2)—(3+4x1)=(3+8)—-(3+4)=11-7=4
14.1fa, b, carein APthen b= ....cccoooviiiviiiiiiiiiinnenen. b= %

15.Find the common difference of % ,—%, % , 2

Common difference (d) = a, — a,

Common difference (d) = — = — = =—= = 22 = 1

2 2 2 2

16.Determine the common difference of V27 , v108 ,4/243 , ...
Common difference (d) = a, — a4

CCommon difference (d) = VI08— V27 =63 — 3V3 = 33

17.Find the sum of first 100 natural numbers.

nn+1)

The sum of first n positive integers = >

The sum of first 100 natural numbers = w = 50 x 101 = 5050
_n . _ 2025 _ 2025
18.If a= — then find a,,. 42025 = o7e71 = z0%¢

19.Find the sum of first 1000 positive integers.

nn+1)

The sum of first n positive integers = >

The sum of first 1000 positive integers = w = 500 x 1001 = 500500

36
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20.The 30th term of AP 10,7, 4, o...........
30t termof the AP = a + 29d = 10429 x (=3) =10—-87 = —77

21.Match the following. (c)
p)Sum of first 10 natural numbers i) 129
q)Sum of first 10 even numbers ii) 55
r)Sum of first 10 prime numbers iii) 110
A) p-i, g-i, r-iii B) p-ii, g-i, r-iii
v'C) p-ii, g-ii, r-i D) p-iii, g-i, r-ii
22.Assertion (A) : 5 is the common difference of AP 11, 16,21 .....cvvvrrnreniensenerncnnns 101

Reason (R) : The common difference of anAPd = a;, —ap_q

Now choose the correct answer. (C)

A)Aistrue, R is false B) Ais false, R is true
C) Both Aand R are true and R is correct explanation of AV’

D)Both Aand R are true But R is not correct explanation of A

23.Statement]: 2,4, 6, 8. isin AP
Statement I1: 10, 10, 10,...ccccvveecvcveiririrererccenenanas is notin AP (B)
A) Both statements are true B) Statement | is true But Statement Il is falsev’

C)Statement | is false But Statement Il is true D) Both Statements are false.

24.If 7 times the 7t term of an AP is equal to 11 times its 11th term then its 18t term. (D)
A)7 B) 11 C) 18 D)0V
25.Which of the following is not form an AP ? (c)

A) 2x, 4x, 6%, 8X, ..... B)5,0,—5,— 10, ...
v'C) 25,20,17, .uuee. D)—=3,—6,—9, s



6. TRIANGLES
[11 Marks] [1+2+8=11M]

LEVEL-1: RISING STAR

8 MARKS QUESTION ANSWERS
1.State and prove Basic Proportionality Theorem

Basic Proportionality Theorem:

If a line is drawn parallel to one side of a triangle to intersect the other
two sides in distinct points, the other two sides are divided in the same
ratio.

Proof: We are given a triangle ABC in which a line parallel to side BC

intersects other two sides AB and AC at D and E respectively
AE

AD
We need to prove that — =
DB~ EC

Let us join BE and CD and then draw DM L ACand EN L AB.

Now, ar(ADE) = > x base x height =~ AD x EN.
Similarly, ar(BDE) = - DB x EN,
ar(ADE) =2 AE x DM and ar(DEC)= EC X DM.

ar(ADE) _ 3XADXEN _ AD

Therefore = = = e 1
ar(BDE) ;x DBXEN DB (1)
1
ADE = AE x DM AE
and DB _2 == . )
ar(DEC) 7 ECx DM EC

Note that ABDE and ADEC are on the same base DE and between the same parallels BC and DE.
So, ar(BDE) = ar(DEC) ......... 3)

Therefore, from (1), (2) and (3)

AD AE
we have — = —
DB EC

Basic Proportionality Theorem is proved

38




39

2.ABCD is a trapezium in which AB// DC and its diagonals intersect each other at the point O.

A B
Show that A0 _ BO -
co~ DO
<___§/_y Y —>

Solution: Given ABCD is a trapezium, AB||CD, AC and BD intersect at ‘0’ 0
RTP; 22 = X2

co DO "

D “ C

Construct XY parallel to AB and CD (XY||AB, XY||CD) through ‘0’

In AABC OY || AB ( - construction)

BY AO (1)

According to BPT o = oo e

In ABCD OY || CD ( - construction)

. BY _ BO .
Accordlng to BPT E = E ................ (11)
. ... A0 _ BO
From (i) and (ii) _
A0 _ BO .
Hence — = — is proved.
cO Do

3.If AD and PM are medians of triangles ABC and PQR, respectively where AABC is similar to APQR.

AB  AD
Prove that — = —

PQ  PM
Solution: We know if one angle of a triangle is equal to one angle of the other triangle and the sides including

these angles are proportional, then the two triangles are similar.

This is referred as SAS criterion for two triangles.

Given, AABC ~ APQR
= £ABC = £PQR (corresponding angles) --------- (D

AB BC . .
= PQ ~ OR ("~ corresponding sides)
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BC
AB
2
AB _ BD : .
= - o (D and M are mid-points of BC and QR) ------------ (2)

In AABD and APQM, £ABD = 2PQM (from 1)

5o = a2y (from2) = AABD ~ APQM (SAS criterion)

AB _ BD _AD (**corresponding sides)
PQ QM PM p 8

— AB _ AD Hence proved
PQ ~ PM p '

4.Prove that if a line divides any two sides of a triangle in the same ratio, then the line is parallel

A

to the third side.
Given: In AABC, line DE intersects AB at D and AC at E such that % = ';\—S D F..-
RTP: DE || BC (DE is parallel to BC) B .

Assumption (for contradiction): Assume DE is not parallel to BC

Construction: Draw a line DF parallel to BC, where F is on AC (so DF || BC)

AD _ AF
From BPT: — = — (DF || BC)
DB FC
. . AD _ AE . AD _ AF
Compare Ratios: We are given — = — and we derived — = —
DB~ EC DB~ FC
AE _ AF
Therefore, — = —
EC  FC

Deduction: If ’;\—S = ’:—; , then by adding 1 to both sides and simplifying

AB+EC _ AF+FC  _ AC _ AC

EC FC EC FC

A1 =2%4
EC FC
we find that point E and point F must coincide (E = F).

Conclusion: Since our constructed parallel line DF coincides with the given line DE (because E=F), the line DE

must indeed be parallel to BC.

Hence, given ‘If a line divides two sides of a triangle in the same ratio, it is parallel to the third side.’ is proved
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5.ACBD is a trapezium with AB//DC. E and Fare points on non-parallel sides AD and BC respectively.

Such that EF is parallel to AB. Show that AR X
ED  FC A B
Solution: Let us join AC to intersect EF at G E F
AB || DC and EF || AB (Given)
D C

So, EF || DC (Lines parallel to the same line are parallel to each other)

Now, in AADC, EG || DC (As EF || DC) A B
E F
So, 2& =28 (From BPT) --------- 1 G
ED GC
D C

Similarly, from ACAB,

So, € =& (promBPT) S =2 . 2
AG  BF GC  FC
AE _ BF
Therefore, from (1) and (2), = o

2 MARKS QUESTION ANSWERS
1.Give an example for (i) Similar figures (ii) Non-similar figures.
Solution:
(i) Similar figures

(a) Two equilateral triangles of sides 2cm and 6cm.

AN

J ¢
\

iy
B 2cm C

| 6cm |
AABC~ ADEF
. 5cm |
(b) Two squares of sides 3cm and 5cm. U v
— A
3cm
P Q
= =
] ]
E E N e
= e

R 1 i
OPQRS ~ OUVWX s L&J R | 5 cm | W

sl
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(ii) Non-similar figures.
Solution :

(a) A quadrilateral and a rectangle.

C
D S R
P Q
A B
(b) A triangle and a parallelogram
X O N
Y 7 L M

2.What are the conditions for the similarity of triangles?
Two triangles are similar, if
(i) their corresponding angles are equal and
(ii) their corresponding sides are in the same ratio (or proportion).
3.State S.A.S criteria in similarity of triangles.

S.A.S criteria: If one angle of a triangle is equal to one angle of the other triangle and the sides including

these angles are proportional, then the two triangles are similar.
4.State A.A. criteria in similarity of triangles.

A.A. criteria: If two angles of one triangle are respectively equal to two angles of another triangle, then the
two triangles are similar
5.State S.S.S criteria in similarity of triangles.

S.S.S criteria: If in two triangles, sides of one triangle are proportional to the sides of the other triangle, then

their corresponding angles are equal and hence the two triangles are similar
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6.In given figure, PQ//BC, PQ = 3 cm, BC =9 cm and AC = 7.5 cm. Find the length of AQ?

Solution: Given that PQ|IBC and PQ =3 cm, BC=9cmand AC =7.5 cm. A
AAPQ ~AABC ( from AA similarity criterion

A P '
The ratio of corresponding sides in similar triangles is equal: ﬁ = £ y ;
Substitute the given values in above equation B
A A 5
75 9 75 3 3

=~ The length of AQ= 2.5 cm

7.In given figure, OA. OB = OC. OD Show that ZA = 2Cand 2B = 2D

i
Solution: OA. OB = OC. OD (Given) A
oa_0ob o
So, oc OB (1) D
B

Also, we have 2AOD = « COB (Vertically opposite angles) ...... (2)
Therefore, from (1) and (2), A AOD ~ A COB (+ SAS similarity criterion)

So,2ZA =2 C and 2D = £ B (* Corresponding angles of similar triangles)

LEVEL-2 : SHINING STAR

8 MARKS QUESTION ANSWERS

1.A girl of height 90 cm is walking away from the base of a lamp-post at a speed of 1.2 m/sec. If the

lamp is 3.6 m above the ground, find the length of her shadow after 4 seconds.

Solution: Let AB denote the lamp-post and CD the girl after walking for 4 seconds away from the
lamp-post
From the figure, you can see that DE is the shadow of the girl. Let DE be x metres.
Now,BD=12m X 4=4.8m. (- distance = speed X time)
In AABE and in ACDE
2B = 4D ( Eachis of90° because lamp-post as well as the girl are standing vertical to the ground)
and £E = £E (~ common angle )

so, AABE ~ ACDE( *+ AA similarity criterion )

BE AB
therefore, — = o 90
Im = 100cm, 90cm = oo M = 0.9m
. 4.8+x 3.6
i.e. = —
X 0.9

i.,e. 48+ x =4x

=4x —x=48= 3x =48 = x=1.6m

-~ The length of her shadow after 4 seconds =1.6 m



44

2.A vertical pole of length 6 m casts a shadow 4 m long on the ground and at the same time a tower casts a

shadow 28 m long. Find the height of the tower. 5

A Tower

Solution: AB is the length of the pole = 6m Fole

6m
-3

BC is the shadow of pole = 4m

PQ is the tower =?

&l

4m c ml
Q! 28 m |R

QR is the shadow of the tower = 28m

In AABCand in APQR

2B = 2£Q =90° (~ The objects and shadows are perpendicular to each other)
LA = £P (*+ Sunray fall on the pole and tower at the same angle, at the same time)
= AABC ~ APQR (+ AA similarity criterion )

The ratio of any two corresponding sides in two equiangular triangles is always the same.

AB P 6m P 6X28m
BC QR 4m 28m 4

Hence the height of the tower= 42m

3.In given figure ABC and AMP are two right triangles, right angled at B and M respectively.

Provethat i) AABC~AAMP i) ox= — .
Solution: In AABC and AAMP
M
Z ABC = £ AMP =90°
2 BAC =Z MAP (*» Common angle) A B P

~ AABC ~ AAMP

ii) As we know that the ratio of any two corresponding sides in two equiangular triangles

is always the same

In two equiangular triangles AABC and AAMP

CA _ BC

= [ ~AABC = A AMP]

4.1f a line is drawn parallel to one side of a triangle to intersect the other two sides in distinct points,

the other two sides are divided in the same ratio.

Proof: We are given a triangle ABC in which a line parallel to side

BC intersects other two sides AB and AC at D and E respectively
AE

AD
We need to prove that — =
DB~ EC




Let us join BE and CD and then draw DM 1 ACand EN 1 AB.
Now, ar(ADE) = % X base X height = % x AD x EN.

1

Similarly, ar(BDE) = > DB X EN,

ar(ADE) =2 XAEXDM and ar(DEC)= x ECx DM.

1
ar(ADE) EX AD X EN __AD (1)
8 ar(BDE) % «DB x EN DB T
1
ar(ADE) 2% AE x DM __AE (2)
ar(DEC) %x EC x DM EC e

Note that ABDE and ADEC are on the same base DE and between the same parallels BC and DE.

So, ar(BDE) = ar(DEC) (3)

Therefore, from (1), (2) and (3)

AD _ AE

we have — = —
DB EC

Hence the Theorem is proved.

5.CM and RN are respectively the medians of AABC and APQR. If AABC ~ APQR.

Prove that i) AAMC ~ APNR

~ CM AB
ii)—= —
RN  PQ
A (4] N
i) ACMB ~ ARNQ
M
Solution:
C
i) AABC ~ APQR (Given) B
R
So, 2B BC_ A . (1)

"PQ QR RP
and ZA= £P,2B= 2Q,2C= £R ...... (2)

But AB = 2 AM and PQ = 2 PN (As CM and RN are medians)

2AM CA AM CA
AsFrom(l) ﬁzﬁ WZE ......... (3)
Also, zMAC = ZNPR [From (2)] ---------- (4)

So, from (3) and (4), AAMC ~ APNR (SAS similarity) ----------- (5)
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if) %: % [~ AAMC ~ APNR]...... (6)
but from (1) <= = ?—g ......... (7)
. %: % [From (6), (7) ] ce e eve e o (8)
iii) Again from (1) % = %
from (8) %: % o (9)
Also % = %= %
% = z_“lj --------- (10)

= = g = Z—“Ij [ from (9) and (10)]
~ ACMB ~ ARNQ (= SSS criterion )
2MARKS QUESTION ANSWERS
1.In the figure, DE//BC,if AD=x,DB=x—2,AE=x+2and EC=x— 1.

Find the value of x.

Solution: 22 = 2% [ DE | BC from BPT]
DB EC
=== x(x-D=@+2)(x-2)

x—2 x—1
=x2—x=x*>—-4
>-—x= -4 >x=4
S x =4
2.In the figure, DE//BC. Find AD.

Solution: from figure DB = 7.2c¢m, AE = 1.8cm, EC = 5.4cm

A _ 28 |- DEIl BC from BPT]

DB EC

AD _ 18 __AD _ 1 _ ap=72 _ 24cm
7.2 5.4 7.2 3

~AD = 2.4 cm



1 MARK QUESTION ANSWERS

1. In AABC, DE//BC then length of EC =

A)2 cm B)2.25cm C)3.5cm D) 1.4 cm

Solution: from figure AD = 3cm, DB = 3cm ,AE = 1cm

A0 — 28 |- DE| BC from BPT]
DB EC
B_loos5=L o5 2L 5115 Ec=2m
3~ EC EC 10 EC 2~ EC
~ EC=2cm

2.In the given figure, PQ//CB, then QB = .................

A)24cmB)2.7cm (€)32cm D)4.2cm

Solution: from figure AP = 3.5cm, PC = 4.5cm, AQ = 2.5cm

AP ﬂ \

E. = o [~ PQIl CB from BPT]

3.5 2.5 7 2.5 2.5x9 22.5

E—@ﬁ;—@: QB— ” —Tcm—3.2cm
~ QB =3.2cm
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(A)

©

3.Write the statement of Basic proportional theorem. (Thale's Theorem)

Basic Proportionality Theorem:

If a line is drawn parallel to one side of a triangle to intersect the other two sides in distinct points, the

other two sides are divided in the same ratio.

4.Statement [: All squares are congruent to each other.

Statement II: All circles are similar

(B)

A) Statement I is true, Statement Il is false. B) Statement I is false, Statement Il is true

C) Both Statements are true.

D)Both Statements are false.
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5.Statement [ : All similar triangles are congruent. (C)
Statement II : All right angled isosceles triangles are similar.
A. Both Statements are true. B. Statement I is true and Statement I is false.

C. Statement I is false and Statement Il is true D. Both Statements are false.

BC CA

6.1f AABCand APQR, if g—i = = ro then which of the following is true? (D)

A) ACBA ~ APQR B) APQR ~AABC  C)ABCA~ APQR D) APQR~ ACAB
7.Which of the following is not a similarity criterion for two triangles (C)
A)S.AS B)AAA C(C)ASA D)SSS

8.If AABC ~ AXYZ then which of the following is true? (No answer)

AC _ YZ

Ay¢A=cZ B) === (B=<Z D)BC=YZ

Analyzing options:
A) £A=£Z: This is incorrect.

£A must equal to 2X

AC _ YZ,o. . . : . AC _ XZ
B): = X2 This is incorrect. The correct ratio pairing would be 5= vz

C) £B=«Z: This is incorrect. B must equal to £Y
D) BC=YZ: This is incorrect. The sides are in proportion, not necessarily equal in length.
Equality(BC=YZ) only occurs if the triangles are also congruent.

Therefore, none of the options listed are universally true for all similar triangles

9. Which of the following statement is true? (D)

A) All equilateral triangles are similar B) All circles are similar

C) All squares are similar D) All the above
10. AABC ~ APQR and 2A =70° then £Q + 4R = ............ (C)
A)180° B) 120° C) 110° D) 70°

11. AABC and ADEF are similar. ZA =40° and £F = 70°, then the value of 2B + 2ZE is (B)

A)110° B) 140° C) 100° D) 70°
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12. AABC and APQR are similar. If AB =4 cm, PQ = 6cm, QR=9cmand PR=12 cm

then the perimeter of AABC is .......... cm. (C)
A)15cm B) 20 cm C) 18 cm D) 24 cm
Solution: Given AABC ~ APQR, A
AB=4cm,PQ=6cm, QR=9cmand PR=12 cm ht'?
AB _ BC_ A
PQ QR RP B C q 9cm R
AB _ BC 4 _ BC 9x 4
T = rlai = BC—Tcm—6cm
AB_CA___4 _ CA 12x4
%_E:E_E=>CA_ cm = 8cm
The perimeter of AABC = AB+BC+CA=4cm+ 6cm + 8 cm= 18cm
AB 4 2
E{PQ + QR+ RP} =~ {6cm + 9cm + 12cm} = < {27cm} = 18cm
13.Statement I : Two equilateral triangles are always similar.
Statement Il : AABC ~ AXYZ then AB : XY = AC: XZ (A)
A) Both Statements are true. B) Statement I is true and Statement Il is false.

C)Statement I is false and Statement Il is true D) Both Statements are false.

14.Two triangles with equal corresponding sides always similar. Is it true or false? True
Two triangles with equal corresponding sides are always similar by SSS criterion.
15.Name the two figures that are always similar.  i)circles ii) equilateral triangles

The two types of figures that are always similar are circles and equilateral triangles (or any regular
polygons like squares)

16.If AABC and ADEF, if g = % then they will be similar when (D )

A) £B=£E B)2A=¢zF (C)4£A=4D D) 2B =124D

AB BC AB DE A E
—= == —=— = -= - so £tA=¢E +«C=«/Fand 2zB=4D
DE FD BC FD Cc F
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17.Assertion (A) : D and E are the points of sides AB and AC of AABC respectively and
DE//BC then AD : DB = AE: EC

Reason (R):If a line is drawn parallel to one side of a triangle, it will divide the other two sides

in the same ratio. (A)

A) Both Assertion and Reason are true and reason is the correct explanation of Assertion.

B) Both Assertion and Reason are true but reason is not the correct explanation of Assertion.
C)Assertion is true but Reason is false.

D)Assertion is false but Reason is true.

18. AABC ~ APQR, £A =50°, £Q = 40° thenAQPR is (B)
A) Isosceles triangle B) Right angled triangle
C) Equilateral triangle D) Isosceles Right-angled triangle

2A+ 2B+ 20 = 180°= 2P + 2Q + 4R
= 50°+ 40°+ 4R = 180° = 90°+ zZR = 180° = zR = 90° AQPRisa Right-angled triangle
19)Statement A: All circles are similar. (D)
Statement B: All triangles are similar.
A) Both Aand B are true B) Both A and B are false

C) Ais false B true D) Atrue B false
20.Write the proportionality relation if MN//BC in AABC

According to the Basic Proportionality Theorem
If a line is drawn parallel to one side of a triangle intersecting the other two sides in distinct points,
then the other two sides are divided in the same ratio.

AM _ AN

So — =
MB  NC



7 COORDINATE GEOMETRY
[10 Marks] [ 2 + 8 = 10 M]
LEVEL-1: RISING STAR

8 MARKS QUESTION ANSWERS
1.Two students claim to have found the points of trisection of the line segment joining

A(2,—2)and B (—7,4) as follows:
Bharath: (=1, 0) and (— 4,2). Vinod: (1, 0) and (4, —2). Who is correct? Justify?

Solution: Let P and Q be the points of trisection of AB i.e.,, AP = PQ = QB

A P r B
Therefore, P divides AB internally in the ratio 1: 2. Therefore, the . _‘__,] ¥ ‘ i 7 "
coordinates of P, by applying the section formula, are
_ mx,+ nxq my,+ ny;
P(xy) = ( m+n ' m+n )
_ (1IX(=D+2Xx(@) 1X(D+2x(=2) \ _ (-7+4 4-4\ _ (-3 0\ _ .
PGoy) = ( 142 ’ 142 )_( 3 7 3 )_(3’3)_( 1,0

-~ The co-ordinates of point P are (—1, 0)

Now, Q also divides AB internally in the ratio 2: 1. So, the coordinates of Q are

ey = (DI B ) (20 02y (4 (4

Therefore, the coordinates of the points of trisection of the line segment joining

AandBareP (-1,0)and Q(-4,2). SoBharath:(—1,0)and (—4,2) is correct
2.Do the points (3, 2), (=2, —3) and (2, 3) form a triangle? If so, name the type of triangle formed:
Solution: Let us apply the distance formula to find the distances PQ, QR and PR,

where P (3, 2), Q (-2,-3) and R (2, 3) are the given points.

Using distance between two points (x;,¥,), (X, ¥,) formula = \/(x,—x1 )2 + (y2—¥1)?

PQ=y(-2— 3))2+ (-3-2)2 =/(-5)?+ (-5)% =V25+25 =50 units
=2 x25 =5V2 =5x1.414 = 7.07 (approx.)
(PQ)? = (V50 )? = 50 units
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QR =/(2Z - (=22 +(B—(-3))2=y2+2)2+ (@B +3))2 =(42+(6) = V16+36 =52

units

=V4 x13 =213 =2x3.605= =7.21 (approx.)
(QR)? = (/52 )% = 52 units
PR=,(2-3)2+(B-2)2 =.(-1D?+(1)? =v1+1 =+2 units = 1.41 (approx.)
(PR)? = (V2 )? = 2 units

Since the sum of any two of these distances is greater than the third distance,

therefore, the points P, Q and R form a triangle.

Also, PQ2 + PR%2= 50 units + 2 units = 52 units = QR2
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PQZ + PR?2=QR?
by the converse of Pythagoras theorem, we have 2P = 90°.

~PQR is a right triangle.

3.Two students Ramu and Somu solved the problem of finding trisection points of the line segment joining
A (4,—1) and B (=2, —3). Ramu got the points as (2, — g ) and (0, —g ) while somu got (2, —2) and (0, —3)
Evaluate and decide which one is correct.

A P Q B
(4,-1) (—2,-3)

Solution: Let P and Q be the points of trisection of AB i.e.,, AP = PQ = QB

Therefore, P divides AB internally in the ratio 1: 2. Therefore, the coordinates of P,

Using Section formula P(x,y) = (mx:ni:xl , my:n:-:y 1)
_ (Ix(=2)+2x(4) 1x(=3)+2x(-1) _ [ -2+8 —-3-2\ _ 6 -5\ _ -5
P(x,y)—( 142 ’ 142 )_( 3 7 3 )_ (3’ )_(2' 3)

=~ The co-ordinates of point P are (2 '__2)

Now, Q also divides AB internally in the ratio 2: 1. So, the coordinates of Q are

Qe = (BB, BOYLCY ) (2 1) (8, 2)- (o, 2)

Therefore, the coordinates of the points of trisection of the line segment joining

Aand B are (2, — g ) and (0, —% ) So Ramu is correct

4.Check whether the points (4, 5), (7, 6), (4, 3) and (1, 2) taken in order form a parallelogram?

Solution: Let A (4, 5), B (7, 6), C (4, 3) and D (1, 2) be the given points. D(1.2) C(4.3)
Using distance between two points (xy, 1), (%2, ¥5): o
formula: /(x;—x1)% + (y2—¥1)?
AB=\/(7— 4)2+(6-5)2 =/(3)2+(1)2=vV9+1 =10 units
A(4,5) B(7.6)

BC=/(4-7)2+B-6)2=/(-3)2+(-3)2 =V9+9 =18 units
CD=(1-4)2+2-3)2=/(-3)2+ (-1)2 =V9+ 1 = V10 units

DA=/(4— 12+ (5-2))2=/(3)2+(3)2=vV9+9 =18 units
AC=,/(4—4)2+ (3-5)2=\/(0)2 + (-2)2 =0+ 4 = V4 =2 units
BD =/(1-7)2+(2-6)2=/(—-6)2+(—4)2 =V36+ 16 =52 =V4 x 13 =213 units

Since, AB = BC and CD = DA and AC # BD,

We clearly observe that opposite sides are equal and its diagonals are not equal.

Therefore, ABCD quadrilateral is a parallelogram.
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Alternate method:

: _ _ D(1.2) C(4.3)
Solution: Let A (4,5),B (7,6), C (4, 3) and D (1, 2) be the given points.
Using midpoint formula P (x,y) = (xl +2x2 , & +2y2 ) o
mid-pointofACz(#,? )= (g,g)z (4, 4)
mid-pointof BD = ( 2=, &2 V= (2,2 )= (4, 4)
p ( 2 2 ) (z z) A(4,5) B (7. 6)

coordinates of the mid-point of AC = coordinates of the mid-point of BD
We know that diagonals of a parallelogram bisect each other.
= ABCD quadrilateral is a parallelogram.
5.Verify whether the points (3, 0), (4,5), (—1,4) and (=2, —1) are vertices of rhombus?
If so, find the area of rhombus

Solution: Let A (3,0),B (4,5),C(—1,4) and D (=2, —1) be the given points.

Using distance between two points (xy,y;), (x2,¥,) formula =/ (x;—x; )% + (y,—y; )2

AB=/(4-3)2+(5-0)2 =,/(1)2+(5)2=vV1+25 =+/26 units

BC=(-1-4)2+ (4—5)2=/(-5)2+(-1)2 =vV25+ 1 =+/26 units
CD=/(-2—(—1))2+ (-1 —-4)2=/(-2+ 1)2+ (-5)%2 =/(-1)2+ (-5)2=V1 + 25 = V26 units
DA=/(3—-(-2))2+(0—(-1))?=y/(B+2)2+ (0+1)2=/(5)2%+ (1)2=v25+1 =26 units
AC=/(-1-3)2+ (4 —0)2={/(-4)2+ ()2 =V16+ 16 =V32 =2 x 16 =42 units

BD =/(-2—-4)2+(-1-5)2=/(-6)2+ (—6)? =V36+36 =v2 x36 =6V2 units

Since, AB = BC = CD = DA and AC # BD, all the four sides of the quadrilateral
ABCD are equal and its diagonals AC and BD are not equal.

Therefore, ABCD is a rhombus.

Area of the rhombus ABCD = % (Product of lengths of diagonals)

= 24 sq.units

. Area of rhombus = 24 sq. units
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2 MARKS QUESTION ANSWERS

1.Write the formula to find the distance between:
(a) the two points (x4,y4),and (x5, y, ) (b) The origin and the point(x, y).

(a) distance between two points (xq,Yy;), (x5, y,) formula = \/(xz —x1 )%+ (y,—y1)?

(b) distance between the origin and the point (x, y) formula = |/ x? + y?
2.Find the coordinates of mid-point on the line segment joining the points (=2, —2) and (2, —4).

X1+ X2 yit+Yy2 )
2 ! 2

midpoint formula P(x,y) = (

mid-point on the line segment joining the points (=2, —2) and (2, —4)

P(x,y) = (—2+2 , —2+(—4)) =(o_ , —2—4)2(3 ’ i):(o,—B)

2 2 2 2 2 2
3.Find the distance between the points (2, 3) and (4, 1)
distance between two points (xq,¥4), (x3,y,) formula = \/(xz—xl )2+ (y2—y1)?

the distance between the points (2, 3) and (4, 1) = /(4 — 2)2 + (1 — 3))?2

=J@?2+(-2)2=V4+4
= V2 x4 =22 units

4.Find the coordinates of the point A, where AB is the diameter of a circle

whose center is (2, —3) and B is (1, 4).
Solution: Given, Let the coordinates of point A be (x, y).

Midpoint formula = ( "1+2_"2 , % )
Mid-point of AB is C (2, —3), which is the center r of the circle.

x+1 =4 = x=4—-1 = x=3 ,
and y+4= -6 = y=-6—4 = y= —-10
. The coordinates of A are (3, —10)

5.How can you identify the three points A, B and C are collinear?
If the sum of any two points distances (AB, BC, AC) equals the third (e.g.,, AB + BC = AC),
then the three points A, B and C are collinear

6.Write the formulae to find:
i)The point which divides the joining of the two points (x1, y1) and (xp, y2) in the ratio m1 : mz internally.

ii)The mid-point on the line joining the points (x1,y;), and (x,,y,)

i) The point which divides the joining of the two points (x,, y;), and (x5, y,)in the ratio m;: m, internally.

P(X y) _ (m1x2+m2 X1 MqYtm,; Y1)
’ m1+m2 ! m1+m2

ii)The mid-point on the line joining the points (x,, y,) and (x,,y,)

x1+ xZ y1+ yz)

Midpoint formula = (—=—= , =
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LEVEL-2: SHINING STAR

8 MARKS QUESTION ANSWERS
1.Q(0, 1) isequidistant from P (5, —3) and R (x, 6) Find the value of 'x". Determine the lengths of QR and PR

Solution:
Given, Q (0, 1) is equidistant from P (5, -3) and R (x, 6)
We know that the distance between the two points is given by the Distance Formula,

By the given condition, PQ = QR (using distance formula /(x; — x1)2 + (y, — y1)?)
VO =52+ 1 - (=3)? =J/@ - 0)*+ (6— 1)’
= J(=52+ (14 3))? =Vx?+ 52
= J(=5)2+ 42 =Vx? + 52
= V25 + 16 =Vx% + 25
Squaring on both sides
=25+ 16 =x?+25
=x2=16 = x =+J/16= +4
wx= +4or—4
D)If x = +4
then P(5,—3) Q(0,1) and R(4,6)

QR=,/(4—0)2+ (6 —1)2 =V42+ 5% = V16 + 25 = V41 units
PR=,(4—-5)2+(6—(-3))2 =/(1)2+ (6+3)% = {/(1)2+(9))2 VI+81 = V82 units

i) If x = —4
then P(5,—3) Q(0,1) and R(—4,6)
QR=,/(-4-0)2+ (6 —1)2 =./(-4)2+52 = V16 + 25 = V41 units

PR = J(—4 —5)2+ (6—(=3))" = /(=92 + (6 + 3))2
=J(=9%2+(9))2 = V/81+81 = V2 x81 =92 units
2.Find the coordinates of the points which divides the line segment joining A (=2, 2) and B(2, 8)

into four equal parts.
Al ¢ : 3 B
(-2,2) P Q R

Solution: From the Figure,
By observation, that points P, Q, R divides the line segment A (—2, 2) and B (2, 8) into four equal parts

+
using midpoint formula = ( xf; X2 , Y1 . Y2 )

Point Q divides the line segment AB into two equal parts

Hence, midpoint of AB is Q=(%, ? )= (g, 170 )= (0,5)

Point P divides the line segment AQ into two equal parts

Hence, midpoint of AQ is P = (‘22“’ s )= (‘72 Z )= (—1, E)
Point R divides the line segment BQ into two equal parts

Hence, midpoint of BQ is R=(2;—0, 87+5 ): (2, ? )= (1' ?)
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3. In what ratio does the point (—4, 6) divides the line segment joining the points A (—6, 10) and B (3, —8).
Solution: Let the point P (—4, 6) divides the line segment joining the points

A (—6,10) and B (3, —8) be in theratio be k : 1

Here x;, = -6 , y; = 10, A P n

xZ = 3 , YZ = —8 {_6 10_] j': {_'1 5} 1 {3, -E]

m=kand n=1

mx,+ nx; my,+ nyl)

By using Section formula P(x,y) = (=21, —2—

_ [ kx3+1x(=6) kx(=8)+1x10 \ _ [ 3k—-6 —8k+10

P(=46) = ( k+1 ’ k+1 )_ (k+1 ' k41 )
3k—6

SO,—4—m :>—4(k+1)— 3k—6

— —4k—4 = 3k—6 = —4k—3k= 4—6= —Tk= —2= Tk= 2 =>k=§

~ the required ratiobe k:1=2:7
2 MARKS QUESTION ANSWERS

1.Find the coordinates of mid-point on the line segment joining the points (Cos 0°, 0) and (0, Sin 90°).

( X1+ Xy

yit Y2
> )

using midpoint formula = 5

)

mid-point on the line segment joining the points (Cos 0°, 0) and (0, Sin 90°)

_(CosO°+0 0+Sin90°)_(1+0 0+1)_(1 1)
i 2 ’ 2 - 2 ' 2 “\2'2

{since from trigonometric ratios Cos 0° = 1 and Sin 90° =1}

2.Find the ratio in which the line segment joining A(1, - 5) and B (-4, 5) is divided by the X-axis?

Solution: Let the required ratiobe k : 1

(mx2+ nxq ’

my;+ ny; )
m+n

Section formula P(x,y) =

m+n

Then by the section formula, the coordinates of the point which divides AB in the ratio k : 1 are

J

(kx(—4)+ 1X1  kX5+ 1X(-5) ) _ (—4k+1 5k—-5 )
k+1 ’ k+1 - k+1 k+1

We know that y — coordinate of any point on X axis is 0.

5k-5
k+1

So =0 =>5k-5=0 =>5k=5 = k=1

~ X axis divides it in the ratio 1: 1
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3.Find the value of ' y 'for which the distance between the points P (2, —3) and Q (10, y) is 10 units?
Solution: Given, Distance between points A (2, —3) and B (10, y) is 10 units. i.e. AB= 10 units

We know that the distance between the two points is given by the Distance Formula,

using distance formula / (x, — %)% + (¥, — y1)?

AB = 10 units

= J(10—2>2+(y—(—3))2 =10 = J82+(y+3)2 - 10

= 64+ (y+3)2 = 10

Squaring on both sides

64+ (y+3)>2=100 = (y+3)?=100—64
= (y+3)2=36 = y+3 =+/36= +6
y+3 =6 or y+3 =—-6 = y=6—-3=3 or y=—6—-3= -9

~y=30r—9

4.Find the coordinates of the point which divides the line joining (— 1, 7) and (4, —3) in the Ratio 2: 3

Solution: Given, Let P(x,y) be the required point. N P b
Let A(-1,7)and B(4,-3) m:n=2:3 (-1,7) (xy) (4,-3)
Hence x,= -1, y,=17,

x, = 4, y2=—3

. +
By Section formula P(x,y) = (mxf,:r: I, myfnﬂ:l 1)

P(x,y) — (2><4-;i>;(—1), 2><(—23-|)-;-3><7 ): (%, —6;-21): (E’ 1?5): (1' 3)

=~ The co-ordinates of point P are (1, 3).
5.Find the point on X-axis which is equidistant from A (2, —5) and B (=2, 9)?

Solution: Given, Since the point is on x-axis the co-ordinates are P (x, 0).
We have to find a point on x-axis which is equidistant from A (2, —5) and B (-2, 9).
We know that the distance between the two points is given by the Distance Formula,

By the given condition, PA =PB So PA? = PB?

ie. (x —2)2+ 25 =(x + 2)?2+ 81 (usingdistance formula \/(xz — %)%+ (y, — y1)?)
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ie. X?-4x+4+25=x*>+4x+4+81

i.e./x’f—4xyc(—25=yﬁ4x+ <81

ie.-4x+ 25= 4x+ 81
ie.-4x-4x = 81-25
i.,e.-8x = 56

) 56
i.e. X = =-7
-8

Therefore, the point equidistant from the given points on the x axis is P (=7, 0).

6.Find the value of 'p’, if the points A (6, 1), B(8, 2) C(9,4) and D(p, 3) are the vertices of a parallelogram.
D(p,3)

C(5.4)

AlG,1) B2, 2)

Solution: We know that diagonals of a parallelogram bisect each other.

So, the coordinates of the mid-point of AC = coordinates of the mid-point of BD

y o ] {~» midpoint formula = ( M' Yit ¥z )}
2 2 > >

. 6+9  1+4 8+p 243
e, | — , — | =

15

[z 2]=15 3]
:}—,—: _—, -
2 2 2 2

_ 15 _ 84p
2 2
= 15=8+p

= p =15-8=7
- the value of 'p’ = 7

7.What are the coordinates of the point which lies on both the axes?

The coordinates of the point that lies on both the axes are (0, 0), known as the origin

8.Find the distance between the points (3,0) and (0,4)

2
distance between two points formula = J(xz - x1)%+ (y2 — 3’1)

distance between two points (3,0) and (0,4) = /(0—3)2 + (4—0)2 =./(—3)2 + (4)?

= J(O+ 16 =25 = Sunits
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9.Write the section formula in internal division for the points (x4, y;), (x2, y,)the ratiom, : m

m1x2+ myXxq m1y2+ mzyl)

Section formula P(x,y) = ( T e,
1

10.What is the distance between the points (a, b) and (a, — b)?

2
distance between two points formula = \/(xz - x1)%+ (y2 — 3’1)

distance between two points (3,0) and (0,4) = \/(a—a)? + (—b—b)?

=J02+ (—2b)?
= | 4b* = 2bunits

11.The midpoint of on the line joining the points (— 4, 2) and (4, —2) is (0, 2). (True/False)

. . X1+ Xx +
midpoint formula = ( % , % )

midpoint of on the line joining the points (- 4, 2) and (4, -2)

[ 28] - [4, 5] 0,0

12.In which ratio that y-axis divide the line joining the points (5, 2) and (3, —2)

Solution: Let the required ratiobe k : 1

(me'l' nxq my,+ ny, )

m+n

Section formula P(x,y) =

m+n '’

Then by the section formula, the coordinates of the points the points (5, 2) and B (3, —2) which

divides AB intheratio k : 1 are

J

( kX3 +1x5 kX(-2)+ 1x2 ) _ ( 3k+5 —2k+2 )
k+1  ’ k+1 T\ k+1 k+1

We know that x — coordinate of any point on y axisis O.

03X _ 0 =3k+5=0 = 3k=-5 = k= ‘?5

k+1
-~ y axis divides it in the ratio — 5: 3

13.If the points P and Q are the trisecting points on the line segment AB, what ratio does P and Q
divides the line AB?
Points P and Q trisecting line segment AB divide it into three equal parts (AP = PQ = QB);

P divides AB internally in the ratio 1:2, while Q divides AB internally in the ratio 2:1, relative to point A.



14.Find the distance between the points (a Cos 6, 0) and (0, a Sin 8)

2

distance between two points formula = \/(xz - x1)%+ (yz — yl)

distance between two points (a Cos 6, 0) and (0, a Sin 0)

= /(0— acos@)?+ (asind —0)2

= /(- acos@)? + (asinh)?

= Va2 cos?0 + a2 sin%0

= Ja? (cos?6 + sin26)
_Ja

=a units

60
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8.INTRODUCTION TO TRIGONOMETRY
[7Marks] [L+2+4=7M]

LEVEL-1: RISING STAR
4 MARKS QUESTION ANSWERS

1.State any three trigonometric Identities.
[)sin’0 + cos?® =1 [i) sec’®@ —tan’® =1  [il) cosec’® — cot’® =1
2.Find the value of a) sin 60° cos 30°+ sin 30° cos 60° b)2 tan245° + cos230°— sin? 60°

a) sin 60° cos 30° + sin 30° cos 60°
sin 60° cos 30° + sin 30° cos 60° =

[+ sin60°= | cos30°= sin30° =, cos60° = |

X

v |G
v |G

1 1 3 1
+ =X == —4+ —=— =1
2 2 4 4 4

b)2 tan245° + cos230° — sin? 60°
2450 290° — cin2 RN° — 2 V32 V3y2 _ 3 3 _ _
2. tan?45° + c0s?30° —sin“60° = 2(1)# + (T) —(7) = 2 X1+T_T_ 2+0=2

*+ sin 60° =£ , cos 30° =£ ,tan45°=1
[ 2 2

3.Write other trigonometric ratios of ZA in terms of sec A
1

Solution: We know that, trigonometric function cos A = e )
Also sin2A+ cos2A=1 = sin2A= 1- cos?A
1 .2
2 _ _
= sin?A=1 (sech)
2 _ Y
=sinfA=1 seng
. sec” A-1
—r SlIl2 A= >
secs A
; secZ A-1
= sin4 = /—2
secs A
; Vsec? A-1 ..
= sSsinA== — ————— (11)
SecA

Using trigonometric identity sec? A— tan?A =1 = tan? A = sec’A—1

trigonometric function tanA = vV sec2A—1 ----- (iii)

1 1
trigonometric function cotA = = — iv) [+ substituing equation( iii
g @A Veeaasr (ML g equation( i)

tri tric functi cosec A ! ! SecA

rigonometric function = = - v

& sinA JsecZ A-1 Vsecz A—1 V)
SecA

[+ substituing equation( ii ) and simplifying]



1+ sinA 1+ sinA

4.Reproduce - = sec A+ tan A (or) Show that - = secA+tan A
1-sin A 1-sin A
. _ |1+ SinA
Solution: LH.S = |-——

On multiplying both numerator and denominator by v1 + SinA then

LH.S=\/1+SinA y J1+SinA

1-Sin A 1+Sin A

N (1+ SinA) (1+ SinA)
4/ (1-Sin A) (1+ SinA)

(1+ SinA) 2
:\/% [(a+b)(a—b): a’ — b2 ]
— [GxSina)?
B cos? A

1+sinA
cosA
_ 1 sinA
" cosA COSA

=sec A+ tan A
=R.H.S
~LHS= RH.S

5.Reproduce (sin A + cosec A)2 + (cos A+ sec A)2 as 7 + tan? A + cot?A
Solution: (sin A + cosec A)2 + (cos A + sec A)?2

= Sin2 A+ cosecZA + 2sinA cosec A+ cos2 A+ secZA + 2cosA sec A

. . 1 1
Rearranging and using secA = — and cosecA = —n then

= (sinZA + cosZA) + (cosec2A+ seczA) + 2SiINAX ——  + 2C0SA X —
sin A COsA

sin? A+ cos? A =1
=14 (14 cot?A) +(1+ tan?A) + 2+ 2 | (o(2A —tan2A = 1 = sec?A = 1+ tan2A

cosec?A —cot 2A = 1 = cosec?A = 1+ cot?A

= 74 cot?A+ tanZA
~ (sin A+ cosec A)2 + (cos A+ sec A)2 =7 + tan? A + cot?A
2 MARKS QUESTION ANSWERS

1. If sec B = g determine all trigonometric ratios.

Solution: Let AABC be a right-angled triangle, right angled at point B
Given secf = — ,
12

sec = ——potenuse A€y sech =12 =AC
" adjacentsideto 20 = AB e T 12 AB

using Pythagoras theorem
AC2= AB® + BC? = 132 = 122 + BC? = 132-122= BC?

= 169 — 144 = BC? = 25 =BC2 = BC = +v25 = BC =45



Consider positive BC =5

. opposite side to 20 BC 5 hypotenuse
sin® = = —= = cosech = ———
hypotenuse AC 13 opposite side to 26
adjacent side to «0 AB 12 adjacent side to 26
cos B = = —= = cot = ——
hypotenuse AC 13 opposite side to 26
opposite side to «6 BC 5
tan@ = 2P _ = —= =
adjacent side to 40 AB 12
Alternate method
. 13 12
Solution: Givensecd == = cos8= = (~ secA = )
12 13 COSA
. . 12 144
sinA+ cos?A=1 = sin?A=1-cos?A=1-(3) =1-_ =
SinA= + |2 =+ > consider positive so SinA = >
T oT4/169 T T 13 p 13
13 1
coseCA== (v cosecA = — )
5 sin A
inA > 5 5
sin =
tan A = =1 —— ~tanA=—
cosA = 12 12
13
1 1 12 12
CotA=— =—5—=— ~ COtA =—
tanA ' 5 5

2.IfsinA = % determine cos A, tan A.

) . ) 3
Solution: Given sinA = Z

opposite side toz A - BC AC=4,BC=3
hypotenuse AC
using Pythagoras theorem AC? = AB? + BC(C?

42 = AB%? 4+ 32 = 16 = AB? + 9= AB?=16—-9 = AB*’ =7

SinA =

= AB = ++/7 taken positive then AB = /7

adjacent sidetoA  BC V7

cos A= =— , COSA = —

hypotenuse AC 4
opposite side toz A BC 3
tanA= pP - = — ,tanA= —
adjacent sideto £ A AB 7

Alternate method

Solution: Givensin A =

Using trigonometric identity sin? A+ cos? A =1

= cos2A=1-sin2A=1-(C)2 =1-=2 =L
4 16 16

7 V7 . . V7
CosA= + e = + ” consider positive, cos A = ”
. A 3
__sinA _ i _ 3 . —3
tanA—cosA— =G ~tan A =
4

_AC_ 13
~ BC

AB _

= B

25
169

12

5

5

63
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3.1f 15 cot A = 8 determine sin A, sec A .
Solution: Let us consider a right-angled AABC, right angled at B.
o 15
Given 15 cotA = 8 = cotA = P
COt A = adjacentsideto £A AB _ 8 A I_B

opposite side to A ~ BC 15
using Pythagoras theorem AC? = AB? + BC?

AC? = 82 + 152 = AC? =64 + 225 = AC? =289 = AC= +V289 = AC= +17
Consider positive AC =17

oppositesidetocA _ BC __ 15

SinA = = =
hypotenuse AC 17
h t AC 17
secd = - ypo (?nuse _ AC _ 17
adjacent side to <A AB 8
Alternate method

Solution: Given 15 cotA = 8 = cotA = 18_5

Using trigonometric identity cosec?A —cot 2A = 1 = cosec?A = 1+ cot?A

= cosecA = *+V1+ cot?A consider positive cosec A =+V1 + cot?A
= V1t cot?A = 8y — o _ 28 _ 7
cosec A 1+ cot“A 1+(15) 1+225 75 s

1 . 15
cosecA =—— so sinA = —
sin A 17
CosA 8 . 8 15 8
COt A =— — = coSA = cotA XsihA = cosdA=— X—=—
sinA 15 15 17 17
1 1 17 17
secA = =5 = — s SecA = —
CosA o 8 8

(14 SinB)(1— Sind)
(14 cos8)(1— cosH)

7
4.1fcot0 = 3 determine

7
Solution: Given cot 0 = 3

(1+ Sin®)(1-Sinf) _ 1- sin?6
(1+ cosB)(1- cosH) T 1-cos20

[“(a+ b)(a— b) = a? —b?]

* 5in20 + c0s20 = 1= 1 — sin0 = cos20

_ cos?0

~ sin20 sin20 + cos20=1= 1— cos20 = sin20
= cot?0 [~ coth = cos9 ]

= co ) " sin®

732 49

- (8) - 64
_ (1+Sind)(1- SinH) _49
h (14 cosB)(1- cosBO) " 64




3 If Sﬁl(A—B}Zi , COS (A+E}=% measure the values of A, B

Solution : Since, sin (A —B) = % = sin 30°

A-B=30°
therefore, A-B=30°__..(1) A+B=60°
Also, cos(A+B)= % = cos 60° 2A=90°

= A = 45°

therefore, A+B =60 ___(i1)

Solving (1) and (i1), we get ; A =43% and B = 154

1
6.1ftan (A+ B) =v/3,tan (A—B) = N measure the values of A, B

Given that tan (A + B) =+/3 and tan (A- B) =%

tan (A + B) =tan 60° (* tan60° =+/3 )
=A + B =60°---------- @)

tan (A- B) =%

= tan (A— B) =tan 30° (~* tan30° =

al-
N—r

= A-B=30°----—-- (i)
On adding both equations (i) and (ii) we get

A+B+A-B=60°"+ 30° = 2A=00° = A=45°
Substitute A= 45° ineq (i) we get

A+B=60°= B=60°— A = B=60°—45° = B =15°
~ sA=45° sB=15° (A> B)

LEVEL-2: SHINING STAR

4 MARKS QUESTION ANSWERS

1. Find the values of
sin 90° tan45°+cos 0° sec60°
a)

sec’45°+cosec’45°

sin90° tan45°+cos0° sec60° _ 1X 1 +1x2 142 3
sec®45°+cosec”45° V22 ++/22 2 +2 4

{ v sin 90° =1, tan45°=1, cos0°=1 sec60°= 2, sec45°= V2, cosec45°=+/2}
b)}v/2 sin 45°4++/3 cos 30° + cosec 90°

/2 sin 45°+/3 cos 30° + cosec 90° = ﬁx% + V3 x? + 1 =1+ % +1=2+ %=

i o_ 1 o_ V3 o_
{ ~sin45 =% ,€0s30° = — , cosec 90 =1}
2. Write cos A, tan A, sec Ain terms of sin A

Solution: sin2 A+ cos2 A=1 = cos 2A =1- sinzA = cos A = V1 —sin2A

sinA sinA
tanA = =
cosA V1-sin2A
1 1
secA = =

cosA  Vi—sin?4

sub A45° ineq (ii ) = 45°+ B = 60" = B = 60° — 45° = 15°

7
2
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(1- cosH)
1+

(1- cosfh)

3. Reproduce (cosec 6 — cot 0) 2 as (1+ cosB)

(or) Show that (cosec 6 — cot 9)2 =
Solution:

L.H.S =(cosec8 — cot 9) 2
= (L_ﬁ)z { = cosecO = SL cotf = Cosg}

sin 0 sin 0 ing’ sin 6

. (1—cos9)2 _ (1-cos0)? _ (1-cos@)?
sin 6 ~ (sin@)?2 sin” @

(1+ cosB) (1—cos )

(~1- cos20 = sinZG)

1— cos®0
1— cosf) (1-cos@ 1— cos6@
_( ) ( ) _ ( ) _ RHS
(1+ cos ) (1-cos ) (1+ cosB)
cotA— cosA cosecA-1
4. Reproduce as
cot A+cosA cosecA+1
. cotA— cosA
Solution: L.H.S = m
cosA
— sinA — COSA { COt COs A }
54 4 cosA ’ ~ sinA
in A
1
— COSA(smA_ )
1
COSA( = A+ 1)
1
-1 cosecA-1 1
= sina __ — ( cosecA = )
+1  cosecA+1 sin A
smA
= RHS

2 MARK QUESTION ANSWERS
l.sec A(1—sinA) (sec A +tan A) = 1 Justify?

Solution: L.H.S = sec A(1—sinA) (secA+tan A

sinA 1 sinA
——(1 SlnA)(CosA COSA) (~ secA = E,tanA —cosA)
(1 sinA) (1+sinA)
coszA
_ (1—sm A) 2 12 _
= =52 (va?-b2= (a+b) (a—b))
_coszA .. . DN 2
=— ( ~© 1— sin“A = cos“A)
=1
= RHS

2.In aright-angled triangle AABC, ZB =90°, AB =5 cm, ZACB = 30°. Determine the lengths BC and AC.

Solution: To find the length of the side BC, we will choose the trigonometric ratio involving BC and the

given side AB. Since BC is the side adjacent to angle C and AB is the side opposite to angle C,

. A
opposite side to 2C AB
therefore tanC = 2£2 . = —
adjacent side to «C BC
5 1 1 Sem
= tan30° = S5 . tan30° =—
BC V3  BC ( V3 )

30° i
= BC =5v3 cm B C



To find the length of the side AC, we consider

. opposite side to 2C AB . 5
sinC = 2P = — = sin30°= —
hypotenuse AC AC

)

1 5 .
= - = — (- ° =
S T aC (- sin30

N |-

= AC =10 cm

3.Ina AABC, ZB =90°, If tan A 2% find the value of sin A cos C + cos A.sin C

1

Ina AABC, B =90°, tan A=— = tan30° i.e A = 30°and C = 60° (using angle sumproperty)

V3
Now put A = 30° andC =60°in sinAcosC + cos A.sinC then

sinAcosC+ cosA.sinC =sin30°.cos60° + cos30°.sin 60 °

2 2 2 2 4 4 4
[ -~ sin60°=? , c0530°=§ ,sin30°=%,cos60°=%]

1 MARK QUESTION ANSWERS

1. Which trigonometric ratio equal to Adj side/Hypotenuse? (B)
A) sin 6 B) cos 6 C)tan 6 D) cot 6
2.If aright-angled triangle. If tan A= 1, then ZA = (C)

A)0° B)30° C)45° D)60°
tanA=1=tan45° = A = 45°

. 1
3.1fsin6=cosOthentan® A) B)—= C)v3 D)1 (D)
sin®=cos 0, sin45°=i,cos45°=i therefore 6 =45° tanf =tan45°=1
V2 V2

4. Iftan A=1, then 2sin Acos A=

1
A)0 B)Z— C)1l D)2 (C)
tanA=1=tan45° = A = 45°
: — 9 ain 450 o SNV 1_
2sin A cos A = 2 sin 45° cos 45° = 2 X =X \/5—2 X~ =1
5.9sec’A—9tan’A=........ A)0 B)1 C)8 D)9 (D)

9sec’A —9tan’A =9(sec’A—tan’A)=9x 1 =9

6. cosec® — cot® = x thencosecO+ cot@ = A)—x B)x + 1 C)xl D) —xl
cosec2 6 —cot20=1

= cosec?0 —cot20 = (cosec® + cot®)(cosec® — cot®@) = 1= (cosec®+ cotB)(x)

= cosec O+ cot0 =;

(C)
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7. 1f'0" is an acute angle, as value of '0' Increase then value of cos 6

A) No change B) Increases C) Decreases D) Can't say
8. _2tan30° _
1+ tan? 30° A) sin 60° B) cos 60°  C) tan 60°
2tanf® _ . 2tan30° _ . o _ af °
T+ e - Sin26 therefore T ant30s = Sin (2 x 30°) =sin 60
1+tan’A
a—nz = A)sec’A B)-1 C)cot? A D)tan’A
1+cot*A .
1+tan:A _ seCZA; _ Colﬁ _ sinzzA — tan’A
1+cot*A cosec’A A COS“A

10. If cot 0 is undefined then 6 = 0°

11. If sin® = % then tan = A)-= B)

. 2 b*—a2 Vb2-aZ?
cos ® = V1 —sin2%0 = 1—2—2: & =

12. Ifx=sin 6 + cos 0, y = sin 6. cos 6 which of the following is true?

(D)

(©)
D) sin 30°
D) ——2
b*— a2

A)xy =1 B)x* =1+ 2y Oxy =-1D)x*=1-2y (B)

x = sin 0 + cos 6, squaring on both sides

x? = (sin 0 + cos 0) 2

= x% =sin0 + 2sinB cos® + cos?® = sin%® + cos20 + 2sin® cosd = 1+ 2y

13. If © is acute angle then sin © x cos 6 x tan 6 x cot 6 x sec O x cosec 6 = .1..........

sin 6 x cos O x tan O x cot O x sec O x cosec O Rearranging then

(sin 6 x cosec B) x (cos O x sec B) x(tan 6 x cot B)=1x1 x1 =1

14.cos O xV1 + tan?0 =cosO xsecO=1

15. ABC is an Isosceles right-angled triangle /B = 90°, then tan’A — cot?’C =0

tan?45° — cot?45°.=1-1=0

(A)

(B)

{+ Isosceles right — angled triangle B = 90°,so other two equal angles ZA = 45°2C = 45°}
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9.SOME APLICATIONS OF TRIGONOMETRY
[11 Marks] [1+2+8 =11 M]

LEVEL-1 : RISING STAR

8 MARKS QUESTION ANSWERS

1.From the top of a hill, a person observed the top and bottom of a 40m tall building with the angles of
depression 30°and 45° respectively. Find the height of the hill and the distance between hill and the
building

From the adjacent Fig. PC denotes the hill and AB denotes the 40 m tall building.

The height of the hill PC = H meters and

P
the distance between the two buildings,i.e., AC = D meters. Q WP 45°
Observe that PB is a transversal to the parallel lines PQ and BD.

Therefore, 2QPB and £PBD are alternate angles, and so are equal. B 30\“) b
So £PBD = 30°.Similarly, ZPAC = 45°. Inright APBD,we have

P —tan30° = 2=L1 = BD=pPDV3 ....(Q) 45%)

BD BD V3 \ c
In right APAC, we have ’ :
PC PC

E=tan45° = = 1 = PC=AC .... (ii)
PC= PD + DC, therefore, PD + DC = AC
Since, AC = BDandDC = AB = 40m,weget PD + 40 = BD = PD+/3

40
= PDV3— PD =40 = PD (v3— 1) =40 = PD = =5

(V3-1) X Bri JV3i- 12 3—1 2 - 20(\/§+ 1)m

So, the height of the hill = {20(V3 + 1) +40 }m = 20v3 + 20 + 40 = 20vV3 + 60 = 20(vV3 + 3)m
and the distance between the two buildings is also 20(v/3 + 3)m

40 V3+1 _ 40(V3+1) _ 40(¥3+1) _ 40(V3+1)

PD =

2.The angle of elevation of the top of a tower from a point on the ground is 30° On moving 20m nearer to
the tower, the angle of elevation increases to 45°. Find the height of the tower and the distance of the first

point from the tower.' D
Solution:

Let h be the height of the tower and the angle of elevation of the top
of a tower from a point on the ground is 45° and on moving with
distance 20m towards foot of the tower on the point B is 30° 1457 0=

C B 20m A

Let AB=20mand BC=xm
Now we have to find the height of the tower and distance of tower from first point A.
So, we use trigonometric ratios

From the Diagram
Inright ADBC,we have

Tan45° =2 — 1=2= x=n . (D)
BC X
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In right ADAC, we have

o_DC _ A _ _h__ 1_ _n _ }
tan30° =T = == —— === 20+x=>=>h\/§—20 +x ... (iQ)

h/3 =20 +h (- from (i)

20
V3-1

=hV3—-h =20 = h(V3 -1)=20 =h=

n 20 V3+1 _ 20(V3+1) _ 20(v3+1) — 20(¥3+ 1) 10(\/§ + 1)m

R CEED) V3+1  y3io 2 3-1 2 -

the height of the tower = 10(v3 + 1)m

the distance of the first point from the tower AC= AB + BC
AC= 20+ 10(vV3+ 1) = 20+ 10v/3 +10=30+ 103 =10(3++V3)m
the distance of the first point from the tower = 10( 3 + /3 )m

2 MARKS QUESTION ANSWERS

1.Define the angle of elevation with a simple rough diagram.

The angle of elevation of an object viewed, is the angle formed
by the line of sight with the horizontal

when itis above the horizontal level, i.e., the case when we raise
our head to look at the object.

o s & i

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

Solution: Let us consider the height of the tower as AB, distance between the foot of tower to the point on
ground as BC.

In right AABC,
__ opposite sideto £C __ AB
tanC = adjacent side to 2C " BC
AB
= tan30° =2
30 1 A_B .. o _i
=>AB—ﬁcm :ﬁ_ ” (~+ tan 30 ‘@):> _
U
30 V3 _ 30V3 _ £
AB—ﬁx\/—é_T_lox/?cm 2

= height of the tower = 10 V3 cm

30 m




3.Atower standing vertically on the ground. From a point on the ground, which is 15m
away from the foot of the tower, the angle of elevation of the top of the tower is found
to be 60° Find the height of the tower.

Solution: From the fig Let AB represents the tower, CB is the distance of the point
from the tower £ACB is the angle of elevation.

To solve the problem, we choose the trigonometric ratios

In right AACB, we have tan60°=A—B = 3 = a1 = AB = 153 m
BC 15 V3
Hence, the height of the tower = 15+/3m c 8

4.Name any two real life situations where trigonometry used.
Trigonometry is used in construction for designing sloped roofs and measuring heights,
and in navigation (GPS, aviation, sailing)to determine positions and directions helping calculate
distances and bearings for safe travel.

It also helps in fields like astronomy, game development, and even forensics to analyze trajectories.

1 MARK QUESTION ANSWERS
1. Define angle of Depression.

The angle of depression of an object viewed, is the angle formed by the line of sight with the
horizontal when it is below the horizontal level, i.e., the case when we lower our head to look at the
object

2.Assertion (A): when the Sun's altitude is 60°, The ratio of the length of shadow of a vertical tower to its

height is 1: V3

Reason (R): tan 60° =+/3
A) Both Assertion(A) and Reason (R) are true and the reason (R) is the correct explanation of assertion (A)v”
B) Both Assertion (A) and Reason (R) are true but the reason R is not the correct explanation of assertion (A)

C)Assertion (A) is true and Reason (R) is false. D) Assertion (A) is false but Reason (R) is true.

3.0utline the diagram to the below situation:
A

"Aladder of 10 m length touches a wall at a height 5m." 10m
The situation forms a right-angled triangle

The vertical line represents the wall, with the point of contact marked 5m
at a height of 5 m

from the base. (AB= 5m)

The horizontal line represents the ground, meeting the wall at a 90-
degree angle.

The hypotenuse (slanted line) represents the ladder, with a length of 10 m. (AC= 10m)
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LEVEL-2: SHINING STAR
8 MARKS QUESTIONS ANSWERS

1. A building and a tower are standing on the same level ground. From the top of the tower, the angle of

depression of the top and bottom of the building are 30° and 45° respectively. If the height of the tower is
80m, find:

(@) The height of the building.

(b) The horizontal distance between the tower and the building.

Im - 300 D
h h
l 450
A ¥ C

Solution: Given the height of the tower = 80m and from the top of the tower,
the angle of depression of the top and bottom of the building are 30°and 45°respectively
let height of the building CD = h let the horizontal distance between the tower and the building AC = x

From the Diagram , In right AABC, we have

o _ AB _ 8 - ;
tan 45 == = 1= — = x = 80m ...(i)

the horizontal distance between the tower and the building AC = 80m
In right AEBD, we have

BE 1 AB—-AE _ AB—-CD

tan30° = v O BT A T ac (* from fig ACDE is a rectangle AC = 80m)
1 _ 80-AE .
=%~ 5 (- from (i) AC = 80m = AB)
1 _ 80-h 1 _ 4, h h 1 h o V3-1 _80(V3-1)
=B~ Tso :>x/§_1 2 0 L B = h= V3

80(\/5—1)m

height of the building CD (h) = 7

2.The angles of elevation of the top a tower from two points A and B on the same straight line from the base of the
tower are complementary. If the distance between A and B is 50m, find the height of the tower and the distance of
A and B from the base.

Solution:

Let the height of tower CD = h

Given that: The angles of elevation of the top a tower from two points A and B on the same straight line from the
base of the tower are complementary

So, let the angle of elevation of top of the tower are ZA = 8 and 4B = 90° — 6 and let BC=d



distance between A and B, AB = 50m
Here, we have to find the height of tower.

From the Diagram , Inright AADC,we have
A

AB+BC ~ 50+d

cD
tand = C = tanf =

= tanf =

(D)

\ Oge _ o

g 90° - 5)

From the Diagram , In right ABCD, we have / ’ VA Jd
A 20m B C

— o _ —h —h i
tanB—BC = tan(90 0)—d = coth y vee s (D)

product of (i) and (ii)

h
tang X cot 0 =
50+d

hZ
d(50+d)

X §=> 1= (~tanf X cot 8 =1)

= h?2=d(50+d) = h= +/d(5G0+d)
Height should be positive so we consider positive value h = m m
The distance between A and B is given as 50m. Assuming A and B are on the same side of the tower,
The individual distances cannot be determined without another given value
(e.g.,one of the angles or one of the distances from the base).
3.From a point on the ground the angles of elevation of the bottom and top of a transmission tower fixed at the top
of a 40 m high building are 45° and 60° respectively. Calculate the height of the tower.

Solution: A
Let the height of the building BC = 40m
Let the height of the transmission tower AB=h meters h

The total height from the ground to the top of the tower AC = h + 40

Let D be the point on the ground and CD=d m be the horizontal distance from

the point to the base of the building. B
In the right-angled A BCD

o _ BC _ 40 _

tan45 = :>1—d=>d—40m 40m

In the right-angled A ACD .
tan60° == = V3= "= 3= "0 =403 = h+ 40 LN
= h=40v3— 40 = 403 —1)m C d D

h=40(\V3-1)m

Using the approximate value of 3 = 1.732

we geth =~ 40(1.732 —1)m = 40 X 0.732 = 29.28m approximately
the height of the tower ( AB )h = 29.28m
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2 MARKS QUESTION ANSWERS
1. From the top of 7m high building, the angle of elevation of the top of the cable tower is 60° and the angle of
depression of its foot is 45°. Determine the height of the tower.

Solution: Let the height of the tower is CE and the height of the building is AB. The angle of elevation of the
top E of the tower from the top A of the building is 60° and the angle of depression of the bottom C of the
tower from the top A of the building is 45°.

Trigonometric ratio involving building height, tower height, angles and distances between them is tan 6

Draw AD||BC. Then, ZDAC = £ACB = 45° (alternate interior angles.)

tand5°= 22— 1= Z=BC=7 E
BC BC
ABCD is a rectangle, therefore BC=AD and AB= CD="7
L1
In In AADE B
ED ED A | D
tan6) = — = \/§=—$ED=7\/§ I T=_ 0_1 ________
AD 7 50 LAy
g ~ ‘d"
T c.
el [
height of the tower CE = ED + CD ,::S 1 bl
=73 +7 B C

=7(V3 +1)
~height of the tower == 7(v/3 +1)

2.The observer 1.5m tall is 28.5m away from a tower. The angle of elevation of the top of the tower from his
eyes is 45°. What is the height of the tower?

Solution: Here, AB is the tower, CD the observer and 2ADE the angle

of elevation from the figure A
In this case, ADE is a triangle, right-angled at E and we are required
to find the height of the tower.
)
We have AB = AE + BE = AE + 1.5m and DE =CB =28.5m D E
To determine AE, we choose a trigonometric ratio, which involves 15m
both AE and DE. From the Diagram , In right AADE, we have 5
C 28.5m

tands° =2 — 1 =25  AF = DE
DE DE

AE = BC = 28.5m (* from fig BCDE is a rectangle BC = DE = 28.5m)
Therefore, AE = 28.5 So the height of the tower (AB) = (28.5+ 1.5) m = 30 m.
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1 MARK QUESTION ANSWERS

1.In heights and distance problems, angles are always taken with respect to line of sight. (True/False)

In heights and distance problems, the primary angles (angle of elevation and angle of depression) are
defined and measured with respect to the horizontal line (or ground level/eye level), not the line of sight,

which is typically the hypotenuse of the right triangle formed.

2 The angle of elevation of top of a pole of height 30m from a point 30~/3 m is 60° (True/False)

3.Koresh observed a flower pot on the ground from the balcony of the first floor of a building at an
angle of depression 6, the height of the first floor of the building is p meters. Draw a rough diagram

to this situation. c

(6 >

4.Define line of Sight.

The line of sight is the line drawn from the eye of an observer to the point in the object viewed by the
observer.



10.CIRCLES
[7 Marks][1+2+4 =7 M]
LEVEL-1: RISING STAR
4 MARKS QUESTION ANSWERS

1. Prove that the length of the tangents drawn from an external point to a circle are equal.

A

B
Given: PA and PB tangents drawn to circle with centre O from an external point P
RTP: PA=PB
Construction: Join OA, OB and OP
Proof: ZOAP = 20BP = 90° (*+ Radius is perpendicular to tangent )
In AOAP and AOBP
OA= OB (** Radi of same circle )
OP = OP (~* common side )
20AP = £0BP (*+ each 90°)
=~ AOAP = AOBP (*+ RHS Congruency )
~ PA= PB(~ CPCT)

Thus, the length of the tangents drawn from an external point to a circle are equal.

2. A quadrilateral ABCD is drawn to circumscribe a circle. Prove that AB + CD = AD+BC.

We know that the length of tangents drawn from an external point of the circle are equal according to
Theorem

The lengths of tangents drawn from an external point to a circle are equal

Therefore

B
AP=AS ----------- i . P
BP=BQ----------- ii
CR=CQ----------- iii
DR=DS----------- iv sl .0 1o
Adding all above then
AP + BP + CR+ DR =AS + BQ + CQ + DS
On regrouping them D
(AP + BP) + (CR + DR) = (AS + DS) + (BQ + CQ) . c

= AB+ CD =AD + BC
~ AB + CD = AD+BC.

76
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3. Prove that the parallelogram circumscribing a circle is a rhombus.
We know that the length of tangents drawn from an external point of the circle are equal
according to Theorem The lengths of tangents drawn from an external point to a circle are equal

Therefore

Adding all above then
AP + BP + CR + DR=AS + BQ + CQ + DS
On regrouping them \
(AP + BP) + (CR+ DR) = (AS + DS) + (BQ + CQ)
= AB + CD = AD + BC - (1)
ABCD is a parallelogram. Therefore, opposite sides are equal.
AB=CD,BC= AD ---------- (2)
Now sub (2) in (1) we get
AB + AB = BC + BC = 2AB = 2BC = AB = BC
~ AB =BC =CD = DA

This implies that all four sides are equal

=~ the parallelogram circumscribing a circle is a rhombus
4. Prove that the tangents drawn at the ends of a diameter of a circle are parallel.

Let AB be a diameter of the circle. Pj R

-
e,
-

Two tangents PQ and RS are drawn at points A and B respectively.
A tangent to a circle is a line that intersects the circle at only one point.

From theorem the tangent at any point of a circle is perpendicular to the
radius through the point of contact.

e
L
o
=

From the theorem Radius of a circle is perpendicular to the tangent at the
point of contact

Thus, OA L PQ and OB 1L RS

ZPAO =90°, ZRBO=90°
Z0AQ = 90°, ZOBS =900
Here Z0AQ, ZOBR & and ZPAO & ZOBS are two pairs of alternate interior angles and they are equal.

If the Alternate interior angles are equal, then lines PQ and RS should be parallel. We know that PQ & RS are

the tangents drawn to the circle at the ends of the diameter AB.

Hence, it is proved that tangents drawn at the ends of a diameter of a circle are parallel
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2 MARKS QUESTION ANSWERS

1. A tangent PQ at a point P of a circle of radius 5 cm meets a line through the centre '0' at

a point Q so that 0Q = 12 cm. Find the length of PQ. P
Given radius OP=5cm, 0Q = 12cm &
By Pythagoras theorem Z
0Q%? = 0P%? + PQ? = 122 =52+ PQ? = 144 = 25+ PQ? S

/ Q
12cm |

= PQ? =144 - 25> PQ* =119 = PQ = +V119
PQ is length of tangent and it cannot be negative

So, length of the tangent PQ=v119 cm

2.From a point Q, the length of the tangent to circle is 24 cm and the distance of Q from the centre is 25 cm.
Find the radius of the circle.

Given the length of the tangent to circle PQ= 24 cm
the distance of Q from the centre 0Q=25cm
Tangent at any point of a circle is perpendicular to the radius through the point of contact
So AOPQ is a right-angled triangle
By using Pythagoras theorem

0Q? = 0P? + PQ? = 25% = OP? + 24?2

= OP? =252 —242 = OP? = (25+24)(25—-24) =49 x1 = 0P? =49

= OP=+V49 = OP =47

OP is the radius of the circle cannot be negative

.. the radius of the circle OP = 7cm
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3. The length of the tangent from a point A at distance 5 cm from the centre of the circle is 4 cm.

Find the radius of the circle.

Given the length of the tangent to circle AT= 4 cm T/ E‘-H"“m:fcn,

the distance of Q from the centre OA=5cm R“"m._x
Tangent at any point of a circle is perpendicular to the radius through the i ““‘_y
point of contact Therefore, / OTA=90° o / *’&
So AOQTA is right angled triangle. Sem |

By using Pythagoras theorem
0A? = 0T? + AT? = 52 =0T? + 42
= 0T?=52-42= 0T?=(54+4)(5—-4)=9 x1 = 0T?*=9
= 0T =+V9 = OT =43
OT is the radius of the circle and it cannot be negative
Hence the radius of the circle OT = 3 cm
4. 1f TP and TQ are the two tangents to a circle with centre 'O’ so that ZPOQ = 110°, then find £PTQ.
(i) TP and TQ are tangents to a circle with Centre 0 (ii) £ POQ= 110°

In a quadrilateral, sum of four angles = 360°
therefore, in quadrilateral OPTQ
Z0OPT+ £PTQ + £POQ+ £0QT = 360° = 90°+ £PTQ +110° +90° = 360°

= 290°+ £PTQ = 360° = £PTQ = 360°—290° = 70°

~ £PTQ =70°
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LEVEL-2: SHINING STAR
4 MARKS QUESTION ANSWERS

1. Two tangents TP and TQ are drawn to a circle with centre 'O’ from an external point T.
Prove thatz PTQ = 2 £OPQ

Q--._ -

Solution: We are given a circle with centre O, an external point T and two tangents TP and TQ to the circle,
where P, Q are the points of contact
we need to prove that ZPTQ = 2£0PQ
Let £OPQ = 6

then 2TPQ = 90° — 0 [ ~ The tangent at any point of a circle is perpendicular to the radius through the
point of contact.]

Now, by Theorem: The lengths of tangents drawn from an external point to a circle are equal.
TP =TQ. So, TPQ is an isosceles triangle.
Therefore, £TPQ = £TQP = 90° — 6
From angle sum property in ATPQ
LPTQ + 4TPQ + 4TQP = 180° = «PTQ + 90°—6 +90°—6 = 180°
= «PTQ + 180°—260 = 180° = «PTQ = 260
» £LPTQ=240PQ [+~ 6 = +0PQ]

2. Prove that the angle between the two tangents drawn from an external point to a circle is supplementary
to the angle subtended by the line segment joining the points of contact at the centre.

According to Theorem: The tangent at any point of a circle is perpendicular A

to the radius through the point of contact.

- ZOAP = ZOBP = 90°.....ccccenue. (i) O P

In a quadrilateral, sum of four angles = 360°
therefore, in quadrilateral OAPB B
LOAP + £APB + LOBP + £BOA = 360° = 90% £APB + 90% 2BOA = 360°
= 180° £APB + £BOA = 360° = £APB+ £BOA = 360° —180°

= £APB + £BOA =180° where 2APB=Angle between the two tangents PA and PB From an external

point P , ZBOA =Angle subtended by the the line segment joining the points of contact at the centre.

hence the angle between the two tangents drawn from an external point to a circle is supplementary
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3. Two concentric circles are of radii 5 cm and 3 cm. Find the length of the chord of the larger circle with

touches the smaller circle.

Two concentric circles are of radii 5cm and 3cm.

The length of the chord of the larger circle which touches the smaller
circle.

Chord of the larger circle is a tangent to the smaller circle.
PQ is chord of a larger circle and tangent of a smaller circle.
Tangent is perpendicular to the radius at the point of contact
- Z0SP =900
In Right angled AOSP
By the Pythagoras Theorem,
OP? =0S?+ SP? = 5% =32+ SP? = 25 =9+ SP?
= SP2=25-9= SP2=16 = SP=+V16 = SP =14

SP is length of tangent and it cannot be negative

- SP=4cm. QS = SP (Perpendicular from center bisects the chord considering the larger circles)
Therefore, QS=SP =4 cm  Length of the chord PQ=QS+SP=4+4=8cm
Therefore, the length of the chord of the larger circle = 8cm.
2 MARKS QUESTION ANSWERS
1. Prove that the tangent at any point of a circle is perpendicular to the radius through the point of a contact.

Solution:

Let a circle with centre O and a tangent AB at a point P of the circle.
RTP: OPL AB.

Take a point Q, other than P, on AB.

Q is a point on the tangent AB, other than the point of contact P.
=~ Q lies outside the circle. A P

Let OQ intersect the circle at R.

Then, OR<OQ [a part is less than the whole]......(1)

But, OP=OR [radii of the same circle].......(ii)

~0P<0Q [from (i) and (ii)].

Thus, OP is shorter than any other line segment joining O to any point of AB, other than P.

That means OP is the shortest distance between point O and line AB.

But, the shortest distance between a point and a line is the perpendicular distance.

Hence, OPLAB.

\
O3
y

2. Define tangent of a circle and secant of a circle.
Tangent: A line that touches the circle at only one point is called a tangent of a circle

Secant: A line that intersects the circle at two different points is called a Secant of a circle



3. A parallelogram ABCD is drawn to circumscribe a circle then write the relation between its sides.

A P B

w
o

For any quadrilateral circumscribing a circle, the lengths of tangents from a vertex to the circle are equal
AP = AS, BP =BQ, CR=CQ, DR=DS
Adding these tangent segments shows that the sum of opposite sides are equal:
AB + CD =AD + BC ----- (1)
In a parallelogram, opposite sides are equal
AB =CD, AD = BC ----- (2)
Substituting (2) in (1) then
AB + AB=AD + AD
= 2AB = 2AD,
AB = AD.
Since AB = AD, and opposite sides are equal

it means that all four sides are equal (AB = BC = CD = DA), and the shape is a rhombus.

1 MARK QUESTION ANSWERS

1. Create a geometrical design involving two tangents drawn from an external point to the circle.

TP and T,P are two tangents drawn from an external point P to the circle.

82
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2.Draw a circle and two lines parallel to a given line such that one is a tangent and the other a secant to the
circle.

XY is the given line

AB is the secant parallel to XY, AB || XY

PQ is the tangent parallel to XY, PQ || XY

3. Generate a geometrical design that the tangents drawn at the ends of a diameter of a circle are parallel.

P R
/

A o B

L]

N V,

4. Draw a rough sketch as a tangent of a circle passes through the end point of its radius.
A B

TN

\\ /r‘“‘
' 4

5. Draw a rough sketch of a parallelogram circumscribing a circle.




6. Draw a circle inscribing in a quadrilateral.

7. How many tangents can a circle have?
A circle can have infinitely many tangents
8. A circle can have............ parallel tangents at the most.
A)1 B)2v C)0 D) Infinite
9. The common point of a tangent to a circle and the circle is called.
point of contact.
10. A tangent to a circle intersects it the circle .......... points.
A tangent to a circle is a line that intersects the circle at only one point
7. How many tangents can a circle have?

A circle can have an infinite number of tangents

84
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11.AREAS RELATED TO CIRCLES
[8 Marks] [8 M]

LEVEL-1: RISING STAR
8 MARKS QUESTION ANSWERS

1.A chord of a circle of radius 10 cm subtends a right angle at the Centre. Find the area of the corresponding
B

(i) Minor segment (ii) Major segment (use © = 3.14)

Solution: Given A chord of a circle of radiusr = 10 cm

A chord of a circle subtends angle at the Centre 6 = 90°

i)Area of minor segment APB = Area of sector OAPB — Area of right AAOB

) 1
=—— Xxmr’— = X0A X OB
360° 2

o

90 5 1
= X@{r“— = Xr X r
360° 2

= (10cm)? x ( "—‘2)

4

= 100cm? x (3'1:‘2)

= 2 114
= 100cm x( : )
= 25cm? X 1.14 = 28.5 cm?

~» Area of the minor segment = 28.5 cm?

ii) Area of major segment AQB = ©r? — Area of minor segment

=mr? — 28.5cm?

3.14 X (10cm)? - 28.5 cm?
= 314 cm? — 28.5 cm?

= 285.5cm?

~ Area of the major segment = 285.5 cm?
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2.A chord of a circle of radius 12 cm subtends an angle of 120° at the Centre. Find the area of the
corresponding segment of the circle. (use # = 3.14 and /3= 1.732)
Solution: Given Radius (r)=12cm, 8 = 120°

Area of sector OAYB =

120°
6 o

Xxmr2=2= x3.14 x (12cm)?
360 3

= 2 X314 x12cm x 12cm
= 314 X4cm X 12cm
= 150.72cm?
Draw a perpendicular chord OM from O to chord AB
In AAOM and ABOM
AO=BO=r (* radius of circle)
OM=O0M (** common side)

AN B
LOMA =20M8 = 90° N9 /4
e

~ AAOM = ABOM (~ RHS congruence)

— +,AOM = «BOM (- CPCT)
~ .AOM = ~BOM =§ /AOB = % X 120° = 60°

In right AAOM Sin60° = M — ¥3 = AM

=AM =L x12cm =63 cm
0OA 2 12 2

= AB =2AM =2 x 6vV3cm = AB =123 cm

oM 1 oM 1
cosb)°= — = — = — =>0M=— X12cm=6cm
0OA 2 12 2

areaofAAOBz% x AB x 0M=§ x 123 cem x 6 cm

=36 V3cm? = 36 X 1.73 = 62.28cm?

Area of segment AYB = Area of sector OAYB — Area of right AAOB
=150.72cm? — 62.28cm? = 88.44cm?

Area of the segment = 88.44 cm?
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Alternate method
2.A chord of a circle of radius 12 cm subtends an angle of 120° at the Centre. Find the area of the corresponding

segment of the circle. (use t =3.14 and /3=1.732) —
Solution: ;'/ \_\
Given Radius, r = 12cm, angle 6 = 120° |'II ﬂ__@-;_‘ff“ Lo I"|
i) Area of sector OAYB = % X T E«\"’f R““*/\Z

e A
g ra

S

1207 o % x 122 = § x3.14%X12% 12 =48 % 3.14 = 150.72 cm?

360°
ii)Area of the segment formed by the corresponding chord = Area of the sector AOYP -Area of the AAOB

Area of the sector AOYP = 150.72 cm?

N

Areaof AAOB = = r?sind == x 122 X sin120°= ~ x 12 x 12 x> [~ sin120° = “73_ ]

=36v3 cm? =36 x 1.732 = 62.35cm?
Area of the segment = 150.72 cm? — 62.35cm? = 88.37 cm?

Area of the segment = 88.37 cm?

LEVEL-2: SHINING STAR
3.A round table cover has six equal designs as shown in figure. If the radius of the cover is 28 cm.

Find the cost of making the designs at the rate of * 0.35 per cm? (use =1.7)

Solution: From the figure we observe the designs are made in the segments of a circle.

Since the table cover has 6 equal designs

- angle subtended by each chord (bounding the segment) at the center :%00 = 60°

Consider LOAB = 2OBA (+ OB = 0A,angles opposite equal sides in a triangle are equal )
From angle sum property 2£0OAB + 2AOB +20BA = 180° i.e ZOAB + 60° +20OBA = 180°
i.e. 220AB + 60° = 180° i.e. 220AB =180° — 60°

i.e. 220AB =120° =~ 20AB = 60°
~ AAOB is an equilateral triangle
Area of AAOB = % X side? = g x 282

= 4 28x28=7 x28 x V3 =196 x 1.7 == 333.2cm?

4
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60° 60° 22 1 22 11X4 X28 1232
Area of sector OAPB= — xmr?= XZEx282 == xZx28x 28 = = cm?
360° 360° 7 6 7 3 3

Area of segment APB = Area of sector OAPB — Area of AAOB
Area of segment APB = (12% — 333.2) cm?
Area of designs = 6 Area of segment
Area of designs = 6 x (== — 333.2) cm? =6 x == —6 X 333.2)
= (2% 1232 — 6 X 333.2)cm? = (2464 —1999.2)cm? = 464.8 cm?

the cost of making of 1 cm? designs =%0.35

therefore, the cost of making of 464.8 cm? designs = 0.35 X 464.8 = 3162.68
The cost of making the designs = 3162.68

4.A car has two wiper which do not overlap. Each wiper has a blade of length 25 cm sweeping through an angle

of 115°. Find the total area cleaned at each sweep of the blades.

Solution: Area cleaned at the sweep of blades of each wiper

= Area of the sector of a circle with radius 25 cm and of angle 115°

V] 115° 23
= — Xur? = — xm X25%X25 = = X 6257
360° 360° 72

Since there are 2 identical blade length wipers

Total area cleaned at each sweep of the blades = 2 X i—z X 625m =2 X i—z X 625 X %

23X11 X625 158125
= = cm? = 1254.96 cm?
18%x7 126

Total area cleaned at each sweep of the blades = 1254.96¢m?



5.Three horses are tethered with 7 m ropes at three corner of a triangular field having sides

12 m, 16 m, 20 m. Find the area of the field that can be grazed by the horses.

Solution:

First, we check if the given sides (12 m, 16 m, 20 m) form a right-angled

triangle using the Pythagorean theorem,

122 + 16% = 144 + 256 = 400 = 207 the field is a right-angled triangle

The field is a triangle with side lengths 12 m, 16 m, and 20 m.

The sum of the interior angles of any triangle is always 180°

=

i |\-\'\'\«
-E"/ 2
| qh

12m

89

6N
= H,

16m

Each horse is tethered at a corner with a 7 m rope, allowing it to graze a circular sector within the field

boundaries.
The total area grazed is the sum of the areas of the three sectors.

X 172

6
The area of a sector = Te0°

Using the rope length r=7 m

9
The total area grazed = sum of the areas of the three sectors A =. 3620

2
:>A: :g00[91+ 62 +93]

nr? o
= 3e0° [ 180 ]

2
r 22
=— = > x7

=11x 7= 77

The area of the field that can be grazed by the horses = 77 m?

X mr? +

)
2 xqur? +

6.A circle with 7 cm radius inscribed in a square. Find the area of shaded region.

Solution: The radius of the inscribed circle is r=7 cm

When a circle is inscribed in a square,

the diameter of the circle is equal to the side length of the square

The side length of the square, is calculatedas s =2 Xr = 2X7 =14 cm

The area of the square Aggyqre = s?

= (14cm)?

= 196 cm?

63
360° 360°

X 172

a
b

A

-

rcm




The area of the circle A jpee = nr

= 1w (7cm)?

2><7><7
7

=22 X 7 cm?

= 154 cm?

The area of shaded region = Aggyare = Acircie
= 196 cm? — 154 cm? = 42 cm?

The area of shaded region = 42 cm?

Alternate method

6.A circle with 7 cm radius inscribed in a square. Find the area of shaded region.

Solution:
The radius of the inscribed circle is r=7 cm

When a circle is inscribed in a square,

90

N

I cm

4
e L

the diameter of the circle is equal to the side length of the square.

The side length of the square, is calculated as s = 2 X r=2r

The area of shaded region = Aggyare = Acircie

= 4r%2 — mr?

=r%2(4— n)=r2(

[ - The area of the square = s? = (2r)? = 4r? ]

28-22
) =r(
7

Nlo

)

=72(9)=7><7 X 8= 6x7=42cm?
7 7



12 SURFACE AREAS AND VOLUMES

[7Marks] [1+2+4=7M]
LEVEL-1: RISING STAR

4 MARKS QUESTION ANSWERS

1. A wooden article was made by scooping out a hemisphere from each end of a solid cylinder. If the
height of the cylinder is 10 cm, and its base is of radius 3.5 cm, find the total surface area of the
article?

Solution: Given Height of the cylinder(h) = 10cm l‘
Radius of the cylinder (r)= Radius of the hemisphere(r) = 3.5cm
TSA of the article =
2 % CSA of the hemispherical part + CSA of thecylindrical part

= 2x2mr?+2nrh= 2nr 2r+h)

=2 X % X 3.5cm (2 X 3.5cm + 10cm )

=2 Xx22 x0.5cm (7cm + 10cm) — |

=1.0cm X 22cm X 17 cm
= 22cm X 17 cm = 374cm?

= total surface area of the article = 374cm?

2. 2 cubes each of volume 64 cm3 are joined end to end. Find the surface area of the resulting
cuboid?

Solution: Let the length of the edge of each cube is a
Therefore, volume of the cube = a3
Given cube volume of cube V= 64 cm3
a® = 64 64cm® = (4cm)3
= a=4cm

from the sum 2 cubes are joined end to end then it forms a cuboid

Therefore,
length of the resulting cuboid, | = a = 4cm . f_ : p
breadth of the resulting cuboid, b = a = 4cm |

height of the resulting cuboid, h = 2a = 2 X 4cm = 8cm. S

surface area of the resulting cuboid = 2( lb + bh + lh) //
=2(4cm X 4cm + 4cm X 8cm + 4cm X 8cm) . : ‘ /”
=2(16cm? + 32cm? + 32cm?) = 2 x 80cm? =160cm? . p

= surface area of the resulting cuboid = 160cm?

3.5em

91

10em
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2 MARKS QUESTION ANSWERS

1. Consider the following situations. In each find out whether you need volume or area and why?

i) Quantity of water inside a bottle. 1) VOLUME: 3-D SHAPE
ii) Canvas needed for making a tent. AREA:LS.A OR TSA.
iii) Number of bags inside the lorry. VOLUME: 3-D SHAPE

iv) Number of match sticks that can be put in the match box. 1v) VOLUME: 3-D SHAPE

2. Find the T.S.A of a right circular cylinder of radius 7 cm and height 10 cm?
Solution: Radius of Cylinder (r) =7 cm
Height of Cylinder(h) = 10 cm
TSA of Cylinder= 2nr(h+r)
= 2x Zx7 (10+7) = 44x 17
TSA of Cylinder= 748 cm?
3. Find the volume of a right circular cone of radius 6 cm and height 7 cm?
Solution: Radius of Cone (r) = 6 cm
Height of Cone (h) =7 cm
Volume = gnrzh

Volume =§ x% X6 X6 X7 =264cm3

4. A cylinder, a cone and a hemisphere have same base and same height. Find the ratio of their volumes.

Solution: Volume of the cylinder V; = nr?h

Volume of the cone V, = % nrih

Volume of the hemisphere V; = %nr3

Volume of the cylinder : Volume of the cone : Volume of the hemisphere = V; : V,:V;

Substituting the formulas  V; : V,:V; = ar?h: % nmrih : gnr3

= h:-h:-r =1:=-h:

W=
w N
Wl
w N

h= 1:2:2= 3:1:2
3 3

ratio of the volumes of cylinder, cone and hemisphere =3:1:2
5. Find the volume and the total surface area of a hemisphere of radius 3.5 cm.

Solution: Radius of the hemisphere = 3.5 cm

volume of the hemisphere = §m”3 = 33 X % x (3.5)3

=33>< % x 3.5 X 3.5 X 3.5

=33x22x0.5 x 3.5 x 3.5

= 33 x 11.0 x 12.25

11 X245 _ 2695
- =

= 89.83cm?3

= volume of the hemisphere = 89.83cm3



TSA of the hemisphere = 3 mr?

=3 x ? X (3.5)2

= 3 x% X 3.5x%x 3.5

=3 X22 X0.5x3.5
=3 x11.0 x 3.5
=33 % 3.5 =115.5 cm?

~ total surface area of a hemisphere =115.5 cm?

1 MARK QUESTION ANSWERS
1. What is the curved surface area of a cone with radius 'r' and slant height '1'? (A)
A) mrl Bymr (l+7) C) smr?h D) mr?

2. The volume of a right circular cylinder with base radius 'r' and height 'h'is......... (B)
A) 2nrh B) mr2h C) 2ar (r + h) D) smrZh

3. Volume of cube is 125 cm3 then its side ............. (D)
(A) 6 cm B) 12 cm C) 10 cm D)5cm
4. Identify the correct relation. ©
p.C.S. A of Hemisphere i) gnr3
q.T.S. A of Hemisphere ii) 2ar?
r. Volume of Hemisphere iii) 3mr?
A)p = (i) B) p = (iii) C) p—> (ii) D)p > (i)
q-> (ii) q—>(ii) q-> (iii) q-> (iii)
r—> (iii) r—> (i) r—> (i) r = (ii)
5. Identify the correct relation. (B)
p. LSA of cylinder i) ar? h
g- TSA of cylinder ii) 2arh
r. Volume of cylinder iii) 2ar (r + h)

A)p = (i) B)p—>(ii) C)p-> (iii) D) p—> (i)
g-> (ii) q->(iii) g-> (ii) g-> (iii)
r—> (iii) r—> (i) r—> (i) r—> (ii)
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LEVEL-2: SHINING STAR

4 MARKS QUESTION ANSWERS

1. A pen stand made of wood is in the shape of a cuboid with four conical depressions to hold pens.
The dimensions of the cuboid are 15 cm by 10 cm by 3.5 cm. The radius of each of the depression is
0.5 cm and the depth is 1.40 cm. Find the volume of wood in the entire stand.

o—a T/

Solution: Depth of each conical depression h; = 1.40cm
Radius of each conical depression r = 0.5 cm
dimensions of the cuboid are 15 cm by 10 cm by 3.5 cm
volume of the wood in the entire stand
= volume of the wooden cuboid — 4 X volume of the conical depressions
= lbh — 4 x % mr2h
= (15cm X 10cm X 3.5cm ) — 4 X g X % x (0.5)? X 1.4cm
= 525cm3 - 4 x % X 22 x 0.5%x 0.5 X 0.2cm
= 525cm3 - 4 x § X 11cm? x 0.1cm
= 525cm3 - 4 x § x 1.1cm3

4.4
= 525cm3® — = cm?3

= 525cm® —1.47 cm3® = 523.53 cm?

= the volume of wood in the entire stand =523.53 cm?
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2. A solid iron pole consists of a cylinder of height 220 cm and base diameter 24 cm, which is
surmounted by another cylinder of height 60 cm and radius 8 cm. Find the mass of the pole, given that

1cm® ofiron has approximately 8 g mass.
Solution: Diameter of larger cylinder D = 24 cm __T
Radius of larger cylinder R = g = 22—4 =12cm
Height of larger cylinder H = 220 cm g
Radius of smaller cylinder = 8cm ‘\\
Height of smaller cylinder h = 60cm \\\_—‘“‘-—-“’/
volume of solid cylinder = volume of larger cylinder + volume of larger cylinder
= nwR?H + nr*h = n(R*H + r*h) E
=3.14[(12cm)? x 220cm + (8cm)? x 60cm] g
= 3.14 [ 144cm? X 220cm + 64cm? X 60cm]
N

=3.14[31680 cm® + 3840 cm?]
= 3.14 x 35520cm?® = 111532.8cm? N

24 rin

volume of solid cylinder=111532.8cm3

Given mass of 1cm? iron has approximately 8 g
mass of the iron pole=8g X volume of solid iron pole
=8g x 111532.8cm3® = 892262.4g

y %kg = 892.2624kg = 892.2624kg

= Mass of the pole =892.26 kg
3. A hemispherical depression is cut out from one face of a cubical wooden block such that the diameter ! of

the hemisphere is equal to the edge of the cube. Compute the surface area of the remaining solid.
!

- R
\___/

top view

7
Solution: Diameter of the hemisphere = length the edge of the cube = [

Radius of the hemisphere r = é

surface area of the remaining solid =
TSA of the cubical part + CSA of the hemispherical part — Area of the base of the hemispherical part

2
=6l2+2mr? —nr?= 6l2+ nr? =61%+ n(é)
_ 2 ? o n
=62+ ms = (6+4)
_ g2 24+ 1 _E
=1 (—4 )_4(n+24)

2
=~ the surface area of the remaining solid = IZ (T + 24)sq. units
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4. A solid is in the shape of a cone standing on a hemisphere with both their radii being equal to 1cm
and the height of the cone is equal to its radius. Find the volume of the solid in terms of &

Solution: Radius of the hemispherical part = Radius of the conical part =r = 1cm
Height of the conical part =h = r = 1cm

volume of the solid = volume of the conical part + volume of the hemispherical part

1 2
=3 nr?h + 57‘[7”3

Now substitute h = 1cm and r = 1cm in above then

1 cm

= é m(lem)? X 1em + én(lcm)3

1 2
= - qmcm3 + gncm3

ot )
_lm

1+2 3

=1mT|— )]CIm /
3
3

= n(g)cm3 = mcm?3

3

1 cm

~ volume of the solid in terms of T = mcm

2 MARKS QUESTION ANSWERS
1. The radius of a sphere is r cm. It is divided into two equal parts. Find the whole surface area of two parts?

Solution: Given the radius of the sphere = r cm.
When the sphere is divided into two equal parts, each part becomes a hemisphere with same radius (r).
Total surface area of the hemisphere = 3 mr?
This includes the curved surface area and the area of the circular base.
Total surface area of two hemispheres = 2 x 3 r? = 6nr?cm?
= the whole surface area of two parts = 6mcm? .
2. Three solid metallic spherical balls of radii 3 cm, 4 cm and 5 cm are melted into a single spherical ball.
Find its radius?
Solution: Radius of 1% sphere, r; = 3cm,
Radius of 2" sphere, r, = 4cm,
Radius of 3" sphere, 13 = 5cm,

Let the radius of the resulting sphere be r.
Volume of the resulting sphere V =sum of the Volume of the three spheres

V= V;+V,+V;
= 2nr3 = 23+ dnr3 4 28
3 3 3 3
= gnrg' = %Tl’ (rd+ rd+n?)
=7r3= 3+ nd+n3)

Now substitute r; = 3cm, r, = 4cmand r3 = 5cm, in above then
r3=[3% + 43+ 53]
r3=27+64+ 125
r3 =216 =63

. = 6Cm
Therefore, the radius of the sphere so formed will be 6 cm.
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3. If the volume and surface area of sphere are numerically equal then find its radius?

Solution: The volume V of a sphere V= %nr3
and the surface area A= 4rr?
If the volume and surface area of sphere are numerically equal then
%nr3 = 4nmr?

= -r=1

W |-

= r = 3cm
Therefore, radiusr = 3cm

1 MARK QUESTION ANSWERS
1. Statement - I: If radii of two spheres are in the ratio 2:3, then surface areas are in the ratio 4:9.

Statement- II: Volume of sphere is gnr3 (B)
A) S-lis true, S-1Il is true B) S-lis true, S-1l is falsev’
C) S-lis false, S-1l is true D) S-lis false, S-1l is false

2.Assertion(A): The maximum volume of a cone that can be cut from a cylinder of volume 120 cm3 is 40 cm3?
Reason (R): The volume of a cone is % of the volume of a cylinder with the same base and height?

A) Both A and R are true and R is the correct explanation of A. v (A)
B) Both A and R are true and but 'R’ is not the correct explanation of A

C) Ais true, but R is false D) Ais false, but R is true.



13.STATISTICS
12 Marks] [4 + 8 =12 M

LEVEL-1: RISING STAR

8 MARKS QUESTION ANSWERS
1.The following table gives the literacy rate (in percentage) of 35 cities. Find the mean literacy rate.
Literacy rate (in %) 45-55 55-65 65-75 75-85 85-95
No. of cities 3 10 11 8 3
. Upper class limit+ Upper class limit
Solution: We know that, Class mark, x; = >
Class size, h = 10, Taking assumed mean, a = 70
Literacy rate (in %) No. of cities (f; ) X; w = Xi—a fiu;
1
h
45-55 3 50 —2 —6
55-65 10 60 -1 —10
65-75 11 70 (a) 0 0
75-85 8 80 1 8
85-95 3 90 2 6
Total Z fi = 35 Z fiui = -2

Step deviation method:

From the table, we obtain ). f; = 35, ) fju;

Mean,(x) = a+ (%

= Mean,(x) = 70+ (

357

35

= -2

2

2

)xh

)><10

=70+ (—2) ><1-Er=?ﬂ+(_—?4)

7

= 70— 0.57 =69.43%

~ The mean literacy rate=69.43%

?)4
o

_4_

]

(1}.5?

0.57

98



2.30 women were examined in a hospital by a doctor and the number of heart beats per minute were recorded
and summarised as follows. Find the mean heartbeats per minute for these women, choosing a suitable method

No. of heart beats/minute 65-68 68-71 71-74 | 74-77 | 77-80 80-83 83-86

No. of workers 2 4 3 8 7 4 2

. Upper class limit+ Upper class limit
Solution: We know that, Class mark, x; = PP > PP

Class size, h =3 Taking assumed mean, a = 75.5

) No. of heart | No. of workers X; w = Xi—a fiuy
beats/minute (f;) ' h
65-68 2 66.5 -3 —6
68-71 4 69.5 -2 —8
71-74 3 72.5 -1 -3
74-77 8 75.5 (a) 0 0
77-80 7 78.5 1 7
80-83 4 81.5 2 8
83-86 2 84.5 3 6
Total Z fi = 30 Z fiui =4

Step deviation method:
From the table, we obtain ) f; = 30, X fiu; = 4

Mean,(x) =a + (Ezf—‘fl:‘) X h

= Mean,(x) = 755+ (%) X 3

= 755+ (3) %3

10

= 755+ (=)

d
10
= 755+04 =759

~ The mean heartbeats per minute for these women = 75.9



3.Consider the following distribution of daily wages of 50 workers of a factory.

Daily wages (%)

500-520

520-540

540-560

560-580

580-600

No of workers

12

14

8

6

10

Find the mean daily wages of the workers of the factory by using an appropriate method.

Solution: We know that, Class mark, x; =

__ Upper class limit+ Upper class limit

2

Class size, h = 20, Taking assumed mean, a = 550

Daily wages () No of workers (f; ) X; w = Xi—a fiu;
1
h
500-520 12 510 -2 —24
520-540 14 530 -1 —14
540-560 8 550 (a) 0 0
560-580 6 570 1 6
580-600 10 590 2 20
TOta| Zfl = 50 Zfiui =-12
Step deviation method:
From the table, we obtain ). f; = 50, ) fiu;= —12
5 = 5 fiu;
Mean,(x) = a+ (Zfi) X h
) = 12
= Mean,(x) =550+ (50> X 20
—-12
=550+ (22) x 20
-1z
=550 + (E_P,) X 207
=550 — 2= = 550 — = x 2
5 5 2
= 550 — = = 550 — 4.8 = 545.2
~ The mean daily wages of the workers of the factory = 545.2
4. The table below shows the daily expenditure on food of 25 households in a locality.
Daily expenditure 100-150 | 150-200 200-250 250-300 300-350
No. of households 4 5 12 2 2

Find the mean daily expenditure on food by a suitable method.

Upper class limit+ Upper class limit
2

Solution: We know that, Class mark , x; =

Class size, h = 50, Taking assumed mean, a = 225



Daily expenditure | Number of X; U = Xi—a fiu;

(inX) Households (f;) ! h
100-150 4 125 -2 —8
150-200 5 175 -1 =5
200-250 12 225 (a) 0 0
250-300 2 275 1 2
300-350 2 325 2 4

Total Z fi =25 Z fiui = -7

From the table, we obtain ). f; = 25, ) fju; = -7
— _ Zfiui
Mean,(x) = a + (_Zfi ) X h

= £=225+ () x50 = 225+(%)K§0

25
= X = 225— 14 =211

~x =% 211

Thus, the mean daily expenditure on food is X 211.

5.The distribution below gives the weights of 30 students of a class. Find the median weight of the students.

Weight (in kg) 40-45 | 45-50 50-55 55-60 60-65 65-70 70-75
Number of students 2 3 8 6 6 3 2
Solution:
Weight (in kg) No. of students (f; ) Cumulative frequency (c f)
40-45 2 2
45-50 3 2+3=5
50-55 8 5+8=13(cf)
55-60 6 f 13+ 6=19  pedian class
60-65 6 194+ 6=125
65-70 3 25+ 3 =28
70-75 2 28+ 2=30
Total n= 30

From the table, it can be observed that n= 30 = 2 = 32—0 =15

Cumulative frequency (c f) just greater than 15 is 19, belonging to class 55 - 60.

Therefore, median class = 55 - 60
Class size, h=75

Lower limit of the median class, [ = 55

101



Frequency of the median class, f=6

Cumulative frequency of class preceding median class, cf = 13

Median = [ +

%— cf

f

X h = Median =55+(

15 — 13)><5
6

= Median =55+ (E) X5 = Median = 55+ g

= Median = 55+ 1.67 = 56.67

= The median weight of the students = 56.67 kg.
6.The following data gives the information on the observed lifetimes (in hours) of 225 electrical components.

Life times (in hrs.)

0-20

20-40

40-60

60-80 80-100 100-120

Frequency

10

35

52

61 38 29

Determine the median lifetimes of the components.

Solution:
Life times (in hrs.) Frequency(f; ) Cumulative frequency (c f)
0-20 10 10
20-40 35 10+ 35= 45
40-60 52 45+ 52= 97 (cf)
60-80 61 ¢ 97 + 61 =158  Median class
80-100 38 158 + 38=196
100-120 29 196+ 29 = 225
Total n= 225
From the table, it can be observed that n= 225 = == 2215 = 1125

Cumulative frequency (c f) just greater than 112.5 is 158, belonging to class 60- 80.

Therefore, median class = 60- 80,
Lower limit of the median class, [ = 60,

Cumulative frequency of class preceding median class, cf = 97

Median = 1+ ( -

= Median = 60 + (%

n
B_of
2C

Median = 60 + 5.08 = 65.08

= The median lifetimes of the components = 65.08 hrs (approximately )

Class size, h = 20

Frequency of the median class, f = 61

61) 310 (S.UB
) xh = Median = 60 + (112'5_ 97) x 20 BL;J
0
500
)x20 = 60+ (£5)x20= 60+ == 188
610 61 12
Median = 65.08 hrs (approximately ) 30 _ ¢ oo

a1
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LEVEL-2: SHINING STAR
8 MARKS QUESTION ANSWERS

103

1.A student noted the number of cars passing through a spot on a road for 100 periods each of 3 minutes and

summarised it in the table given below. Find the mode of the data:

Number of cars 0-10 |10-20 20-30 30-40 40-50 | 50-60 |60-70 70-80
Frequency 7 14 13 12 20 11 15 8
Solution: From the table, it can be observed that the maximum class frequency is 20,
belonging to class interval 40 — 50 No. of cars Frequency
Therefore, Modal class = 40 — 50 0-10 7
Class size,h =10 10-20 14
Lower limit of modal class, | = 40 20-30 13
30-40 12 « fy
Frequency of modal class, f;= 20 | 20-50 20 «— §;, Modal class
Frequency of class preceding modal class, f,= 12 50-60 11« f,
Frequency of class succeeding the modal class, f,=11 38:;8 51;5

fi — fo
Mode = l+ (Zfl——fo—fz>><h

_ 20— 12
= Mode =40+ (-——) x 10
= Mode =40+ (=) x 10

23
= Mode =40 + X 10

= Mode =40+ 4.71

[N
\1|°°

~ Mode = 44.7 cars

1?) 80 ( 4705

68 _
120
119
100
_85
15

20— 4705 = 4.71

17

2.The following frequency distribution gives the monthly consumption of electricity of 68 consumers of a

locality. Find the median, mean and mode of the data

Monthly consumption (in units) | 65-85 |85-105 | 105-125 | 125-145

145-165

165-185

185-205

4 5 13 20

Number of consumers

14 8

4




Solution:
Monthly Number of Xi | gy = Xi—a fiu; | Cumulative frequency (c f)
consumption | consumers ! h
(in units) ()
65-85 4 75 -3 —12 4
85-105 5 95 -2 -10 4+5= 9
105-125 1ia— 1y 115 -1 —-13 9+413=22(cf)
125-145 f—» 20« f; 135 0 0 22 +20 =42
(@)
145-165 1+ £ 155 1 14 42 +14 =56
165-185 8 175 2 16 56 +8 =64
185-205 4 195 3 12 64+4 =68
Total Z fi = 68 2 fiui =7
i) Mean

Upper class limit+ Upper class limit
2

We know that, Class mark , x; =

Class size, h = 20, Taking assumed mean, a = 135
From the table, we obtain Y. f; = 68, Y fu, = 7 1?) a5 (2_05
34
-y _ 2 fiuj 100
Mean, (x) = a+(2_fi)><h 85
15
5 ¥ =205
_ 7 7 17
= x= 135+ (=) x20= —
x (68) 135 + (’fﬁ) x 20

- %= 135+ i—j — 135 + 2.05 = 137.05 units

« X = 137.05 units.

i) Median  From the table, it can be observed that n= 68 = g = % = 34

Cumulative frequency (c f) just greater than 34 is 42, belonging to class 125- 145.

Therefore, median class = 125- 145, Class size, h =20 , Lower limit of the median class, [ = 125

Frequency of the median class, f =20 , Cumulative frequency of class preceding median class, cf = 22

n
5 —¢f 34— 22

Median=l+( )xh =>Median=125+( )xzo

= Median = 125 + (g) %20 = 125+ 12 = 137 units

~ Median = 137 units
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iii) Mode
Solution: From the table, it can be observed that the maximum class frequency 20,
belonging to class interval 125- 145  Therefore, Modal class = 125- 145, Class size, h =20
Lower limit of modal class, [ = 125 , Frequency of modal class, f;= 20

Frequency of class preceding modal class, f,= 13,

Frequency of class succeeding the modal class, f,=14 l?) 140 f 10.76
13
Mode = L+ (225 ) xn £
26, — fo - f, 90
78
—_ 12
Mode = 125 + (;———"—) x 20 = Mode =125+ (=) x 20 y
2x20— 13— 14 40— 27 X = 1076
= Mode = 125+ (113) x 20
= Mode = 125 + (%,0) = Mode = 125+ 10.76

~ Mode = 135.76 units

3.The following distribution shows the daily pocket allowance of children of a locality. The mean pocket
allowance is Rs.18. Find the missing frequency f.

Daily protect 11-13 13-15 15-17 17-19 19-21 | 21-23 23-25
allowance (inX")
Number of children 7 6 9 13 f 5 4

Upper class limit+ Upper class limit
Solution: We know that, Class mark, Xx; = bp L1

2
Class size, h =2
Taking assumed mean, a = 18
Daily protect Number of children(f; ) X; U; fiu;
allowance (in %) _Xi—a ’
~_h
11-13 7 12 -3 —21
13-15 6 14 —2 —12
15-17 9 16 —1 -9
17-19 13 18 (a) 0 0
19-21 f 20 1 f
21-23 5 22 2 10
23-25 4 24 3 12
Total Z fi = 44 4+f Z fiui =f—20




Step deviation method: Given Mean = 18
From the table, we obtain ). f; = 44 +f, ) fiu; =f— 20,

Mean,(x) = a+ (sz—‘:‘) X h

= Mean = 18 + (;—iof) X 2
18 =18 + (;—i"f) X 2
f—20 f—20
50="2 5 0x(44+f)= f—20
44+f

= f—-20 =0 = (=20

=~ The missing frequency f = 20

4.1f the median of the distribution given below is 28.5. Find the value of x and y.

C.l 0-10 10-20 20-30 30-40 40-50 50-60 Total
frequency 5 X 20 15 y 5 60
Solution:
C.l frequency(f; ) Cumulative frequency (c f)
0-10 5 5
10-20 x 5+x (cf)
20-30 20 54x+20 = 25+«
30-40 15 25+x +15= 40+x
40-50 y 40+x + y
50-60 5 40+x +y+5=45+x + y

Total n= 45+x + y
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given n=60 = 60= 45+x + y > 60= x + y=60—45=15

Median of the data is given as 28.5 which lies in interval 20 — 30.

Therefore, median class = 20 - 30 , Class size,h =10

Lower limit of the median class, [l =20 , Frequency of the median class, f = 20

Cumulative frequency of class preceding median class, cf = 5 + x

n
5= cf 30— (5 + x)
20

2

1

Median = [ + X h =>28.5=20+( )x/l/O

2

=85 Xx2=25—-x 17=25—-x =>x = 25— 17=8

x =8 now substitutex =8 ineq (i) Then,8 + y=15 = y=15-8=7

Thevalueof x =8 and y=7

4 MARKS QUESTION ANSWERS
1.Write the formula for mode for grouped data? Explain each term in it.?

fi—fo

Mode = [ + (—Zfl_fo_fz

)xh

Where [ = lower boundary of the modal class
f1 = frequency of the modal class
fo = frequency of the class preceding the modal class
f2 = frequency of the class succeeding the modal class

h = size of the modal class

2.Write the formula for median for grouped data? Explain each term in it?

n

LU
Median = [ + (2 )xh

C
f
where | = lower boundary of median class,

n = number of observations,
c¢f = cumulative frequency of class preceding the median class,

f = frequency of median class,

h = class size of median class



3.Write the formula for mean by assumed mean method? Explain each term in it?

Mean, (x) = a+ (sz—‘f‘li‘)

where a = assumed mean
; = frequency

o)

d; = deviation, d; =x; —aq,

x; = class mark, (or) mid value

4.Write the formula for mean by step deviation method? Explain each term in it?
—N X fiuj
Mean,(x) =a+ (_Efi ) X h
where a = assumed mean
f; = frequency
unit interval u; = P
x; = class mark,

h = class size
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14.PROBABILITY
[13 Marks] [8 + 4 + 1 = 13 M]
LEVEL-1: RISING STAR
8 MARKS QUESTION ANSWERS

1.0ne card is drawn from a well-shuffled deck of 52 cards. Find the probability of getting,
1) a King of red colour i) a face card iii) a Black face card.
iv) the Jack of Diamonds V) a Spade vi) The Queen of Hearts

vii) an ace of Red colour viii) not a Black of Jack
Solution: Total number of cards from a well-shuffled deck = 52

No of spade cards = 13, No of heart cards = 13, No of diamond cards = 13 , No of club cards = 13
Total number of kings = 4, Total number of red colour kings = 2, Total number of queens =4 ,
Total number of jacks =4 ,No of face cards = 12, No of black face cards = 6

Total number of black jacks =2, Total number of not a black of jacks cards = 52 — 2=50.

o1 . . Numb fred colour ki 2 —2 1
Probability of getting a king of red colour = —— - - FFIRE = . = = _—
AR total no of outcomes 52 —52- 26

26

i) a face card

3
- . Numb ff d 1z 3
Probability of getting a face card = ————— T = 2 A _3
- = total no of outcomes 52 /512‘ 13
3
iii) a Black face card.
3
- - Number of black face carde & A~ _ 3
Probability of getting a black face card = P T —— =% T
26
iv) the Jack of Diamonds
- . . - MNumb fjack of di d 1
Probability of getting the jack of diamonds = ———— 1=~ % TAWOREE — —
= total ne of outcomes 52
V) a Spade
1
- . Mumb f d rdl 13 ] 1
Probability of getting a spade card = ——— ————"7F == == ==
total no of outcomes 52 BT 4
4

vi) The Queen of Hearts

Probability of getting the queen of hearts = mber of queen ofhearts

total no of outcomes

w1
Nl"‘



vii) an ace of Red colour

1
Number of red colour ace -y
Probability of getting a ace of red colour = = ==
tyotg g2 total no of outcomes 52 5 26
26

viii) not a Black of Jack

- - total number of not a Black of Jack cards 50 25
Probability of getting the not a Black of Jack = I = —
= = total no of outcomes 52 26

2.A game of chance consists of spinning an arrow which comes to rest pointing at one of the numbers
1,2,3,4,5, 6,7, 8 see figure below. And these are equally likely outcomes.

What is the probability that it will point at?

i) '7"? i) An Even Number
iii) A Number greater than '3' ? iv) A Number less than 9? q?)
(i) Probability of getting 7 J“"P

The outcomes favourable to the event ‘of getting 7’ =1
favourable out comes

Probability of getting 7 = = rotal 1o of outcomes

B

1
8

(ii) Total no of even numbers = 2,4,6,8 = 4
total no of even numbers

Probability of getting an even number =
total no of outcomes
(iii) Numbers greater than 3 are 4,5,6,7,8= 5

_ 4
8

1
2

no.of numbers greater than 3 5
Probability of getting Numbers greater than 3 = g = -
total no of outcomes 8
(iv) Numbers less than 9 arel,2 3,4,5,6,7,8 = 8
no.of numbers less than 9 8
Probability of getting a numbers less than 9 = =-=1
total no of outcomes 8

3.A box contains 90 discs which are numbered from 1 to 90.
If one disc is drawn at random from the box, find the probability that it bears.
i) a two-digit number ii) a perfect square number
iii) a number divisible by '5'. iv) a perfect cube number

Solution: Total number of discs = 90

Total number of 2digit numbers between 1 to 90 = 81

Total number of perfect square numbers betweenl to 90 are 1,4,9,16,25,36,49,64,81=9

Total numbers that are divisible by 5 are 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90 = 18

Total number of a perfect cube numbers between1 to 90 are 1,8,27,64 = 4

1) a two-digit number

o
Total number of 2digit numbers berween 1090 _ 81 _ 8F _ 9
ag

Probability of getting a two-digit number =
- = = total no of outcomes a0

10
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i) a perfect square number

Total number of perfect square numbers betweenl to 90 9

Probability of getting a perfect square number =

iii) a number divisible by '5'.

Total numbers that are divisible by 5 betweenlto90 18

Probability of getting a number divisible by 'y =

total no of outcomes 90

iv) a perfect cube number

Total number of a perfect cube numbers betweenl to 30

Probability of getting a perfect cube number =

total no of outcomes

4.A die is thrown once. Find the probability of getting
1) A prime number i) a number greater than 4

iii) An odd number iv) Factors of '2'

Solution:

i) A prime number
Number of outcomes when you throw a die (1,2,3,4,5,6) = 6

Number of prime numbers on dice are 2,3 and 5 =3

Number of prime numbers ondice __ 3

Probability of getting a prime number = PO T — ===

ii) a number greater than 4

Number of numbers greater than 4 are {5, 6} =2

s . Number of numbers greater than 4 2
Probability of getting a number greater than4 = £ == =
total no of outcomes 6

iii) An odd number

Total number of odd numbers are 1,3 and 5 = 3

Number of odd numbers on dice

Probability of getting an odd number = =

total no of outcomes

o lw
N |-

iv) Factors of '2'

Total number Factors of '2' are 1,2 =2
Number Of factors of 72/

Probability of getting Factors of '2' = =

total no of outcomes

NN
Wl

total no of outcomes 90
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4 MARKS QUESTIONS ANSWERS

1.When a die is rolled once, find the probabilities of
1) getting a number between 3 and 6, now create 4 such type of questions.

i). When a die is rolled once, find the probabilities of
i) getting a number between 1 and 5?

ii). When a die is rolled once, find the probabilities of
i) getting a number between 2 and 6?

1ii). When a die is rolled once, find the probabilities of
1) getting a number between 3 and 4?

iv). When a die is rolled once, find the probabilities of
i) getting a number between 1 and 4?

2. One card is drawn from a well-shuffled deck of 52 cards. Calculate the probability that the drawn card will

be "the king”? Now create 4 such type of questions.

i). One card is drawn from a well-shuffled deck of 52 cards.
Calculate the probability that the drawn card will be "the ace”?

ii). One card is drawn from a well-shuffled deck of 52 cards.
Calculate the probability that the drawn card will be "the queen”?

iii). One card is drawn from a well-shuffled deck of 52 cards.
Calculate the probability that the drawn card will be "the jack”?

iv). One card is drawn from a well-shuffled deck of 52 cards.

Calculate the probability that the drawn card will be "the black king”?
3. Abox contains 5 red marbles, 8 white marbles and 4 green marbles. One marble is taken out of the box

at random. What is the probability that the marble taken out will be green? Now create 4 such type of
questions.
i). A box contains 5 red marbles, 8 white marbles and 4 green marbles. One marble is taken out of the
boxatrandom. Whatis the probability that the marble taken out will be red?
ii). A box contains 5 red marbles, 8 white marbles and 4 green marbles. One marble is taken out of the
box atrandom. Whatis the probability that the marble taken out will be white?
iii). A box contains 5 red marbles, 8 white marbles and 4 green marbles. One marble is taken out of the
box atrandom. Whatis the probability that the marble taken out will not be green?
iv). A box contains 5 red marbles, 8 white marbles and 4 green marbles. One marble is taken out of the

box atrandom. Whatis the probability that the marble taken out will be red and green?
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1 MARK QUESTION ANSWERS
LP(E) + P(E) = v (C)

A0 B)-1 C)1 D)15

2. P(E) = 0.05 what is the probability of "not E”? the probability of "not E” = 0.95
P(notE)=1-P(E)=1- 0.05=0.95

3.Which of the following cannot be the probability of an event? B)

A): B)L5 C)15% D)07
4.0ne card is drawn from a well shuffled deck of 52 cards. Calculate the probability that the card will

(i) be an ace (ii) not be an ace.

(i) be an ace
Number of ace cards __ 4 1

Probability of that the card will be anace P (E) = —————"m0—" = — = —

(ii) not be an ace.

P(notbeanace)=1—-P(E)=1— LBt
13 13 13
5.The sum of the probabilities of all the elementary events of an experiment is ........ (B)
A)0 B)1 C)2 D) infinite
6. The probability of getting at least one Tail, when two coins are tossed is ...... (A)
A): By 02 D);

7.1f aletter is taken at random from the letters in the word "MOBILE", what is the probability that it will be a

"consonants" letter?
A1 B); O3 D)< (B)

8.The probability of getting a number less than 4 on the top when rollingadieis (A)

A B):I 0O D) 0.75
9. Acard is drawn at random from a well-shuffled deck of 52 cards. Calculate probability of a Red King?

A= BS O D);; (C)
10.A bag contain 3 green marbles, 4 blue marbles and 2 orange marbles. What is the probability that a coloured
marble drawn at random will not be an green marbles? ( B)
A) 5 B)- Ok D)z
11. What is the probability that a number is chosen at random from a two-digit number and that
it is a multiple of 3?

A) 3 B)— C), D) (A)
12. The probability of getting more than 5 on the top of a die is (C)
A5 B: O D)2

13. The probability that a die rolled will result in a prime numberis  (B)
A: B); O1 D)
14. If a number is drawn at random from the 8 numbers 1, 2, 3, 4, 5, 6, 7, 8
what is the probability that it is a factors of '6”? (A)

1 5 3 7
A B )< D)
15. If 3 coins are tossed at the same time, the probability of not getting headsis ( D )
A: B C): D)
These outcomes are: {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}.



LEVEL-2: SHINING STAR

8 MARKS QUESTION ANSWERS

1. Two dice are thrown at the same time.

i)Write all possible outcomes.

ii)What is the probability that sum of two numbers appearing on the top of the dice

a)7

b) 16

iii) Find the probability of same number on both sides.

Solution:

When the first dice shows ‘1’, the second dice could show any one of the numbers 1, 2, 3, 4,5, 6.

The same is true when the first dice shows ‘2’, ‘3’, ‘4’, ‘5’ or ‘6.

The possible outcomes of the experiment are listed in the table below;
the first number in each ordered pair is the number appearing on the first dice and the second number is
that on the second dice.

i)All possible outcomes:

SECOND DICE

1

2

3

4

5

FIRST

(LD

(1,2)

(1,3)

(1,4)

(1,5)

(1,6)

DICE

(21

(2,2)

(2,3)

(2,4)

(2,5)

(2,6)

3D

(3.2)

(3,3)

(3,4)

(3,5

(3,6)

(41

(4.2)

(4.3)

(4,4)

(4,5)

(4,6)

6D

(5.2)

(5,3)

(5,4)

(5,5)

(5,6)

6,1)

(6,2)

(6,3)

(6,4)

(6,5)

(6,6)

ii) the probability that sum of two numbers appearing on the top of the dice a) 7

SECOND DICE

FIRST
DICE

4

(1D

(1,2)

(1,4)

(1,5

21

(2,2)

P

/(2,}/(2,6)

(3D

(3,2)

(3,5

(41)

4,2)

o d

(4,4)

(4,5)

1)
rd

(5.2)

(5,4)

(5,5)

©

_6,2)

(6,4)

(6,5)
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a)The outcomes favourable to the event ‘the sum of the two numbers appearing on the top of the dice is

7 denoted by E, are: (1, 6), (2,5), (3,4), (4,3),(5,2),(6,1) (see from the table)

i.e., the number of outcomes favourable to E = 5.

So P [: E] _ favourable outcomes _ & _H_,li
total no of outcomes 36 -
&

ii) b) As you can see from the possible outcomes table
there is no outcome favourable to the event F ‘the sum of two numbers is 16’.

favourable out comes 0
So, P (F) = =2=0

total no of outcomes 36

iii) The probability of same number on both dice:

SECOND DICE
1 2 3 4 5 6
A

1 1L, ™2 | 13 | 14 | L5 | (16)
DIc | 2 %\Er 23 | @H | @5 | @6
DICE , \ \ ) ) )

3] GO | B2 (33%@) 35 | (36

41 (4D | (42 (43%&%@) (4,6)

50 G| G2 | 63 | G4 (5,5)\Q,6)

6| 61) | 62 | 63) | (64) (6,5)\@

N4

The outcomes favourable to the event ‘same number on both dice’ denoted by G,
are: (1, 1), (2,2),(2,2),(4,4),(55),(6,6) (seefrom the table)

favourable out comes 6
So P(G) = == =

total no of outcomes k13

AL

2.A game consists of tossing a one-rupee coin '3' times and nothing its outcome each time. Hanif wins if all the

tosses give the same result i.e., three heads or three tails, and losses other- wise. Calculate the probability

that Hanif will lose the game.
Solution: Total possible outcomes = [ HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} =8

Number of possible outcomes to get three heads or three tails= 2

1: P Number of possibl 2
Probability that Hanif will win the game =~ Eoo2 0 2 O0C0REE P

total number of outcomes

Probability that Hanif will lose the game = 1 — i = % = %

The probability that Hanif will lose the game = %

—A|Hd]|HA[(AdA|Z |||

A |HA|Z|Z|Hd|(Hd|XT|X

—A|ZT|HA|[Z|H]|Z|H|XT
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3.A bag contains cards with numbers from 1 to 36 written on them. After mixing the cards well, a card is
chosen atrandom from them and the probability that it is the following card is calculated.

i)An odd number ii) Prime number iii) Perfect squares iv) Multiples of 3 v) Only Even composite
number

vi)The number is neither prime number nor a composite number. vii)Factors of 24

viii) Only an odd prime number

Solution: Total number of cards = 36
i)An odd number
Total number of odd numbers {1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35} = 18 (or) [36 +~ 2 = 18]

. . Total number of odd numbers 18
Probability of getting an odd number = = —=

Total number of cards 36 o

1
2
ii) Prime number

Total number of prime numbers {2,3,5,7,11,13,17,19,23,29,31} = 11

. . . Total number of prime numbers 11
Probability of getting a prime number = = —
Total number of cards 36

iii) Perfect squares

Total number of perfect square numbers from 1 to 36 are {1,4,9,16,25,36} = 6

=y . Total number of perfect square numbers 6 1
Probability of getting perfect square numbers = P a ST =

Total number of cards 36
iv)Multiples of 3
Total numbers that are multiples of 3 from 1 to 36 are {3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36} = 12
(or) [36 +3 =12]

- . . __ Total number of multiples of3 12 _ 1
Probability of getting multiples of 3 = N = B -
v) Only Even composite number
Total number of Only even composite numbers from 1 to 36 are
{4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36 }= 17
- . . __ Total number of Only even composite numbers 17
Probability of getting Only even composite numbers = T B ——— =%

vi)The number is neither prime number nor a composite number.
Total number of the number is neither prime number nor a composite number from 1 to 36 are {1} =1

Probability of getting the number is neither prime number nor a composite number

Total number of the numbers is neither prime number nor a composite number 1

Total number of cards 36
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vii)Factors of 24

Total number of factors of 24 are {1,2,3,4,6,8,12,24} = 8

0 : Total number of f; f
Probability of getting factors of 24 = otalnumberollactorsof2d _ 8 _ g

Total number of cards 36

viii) Only an odd prime number
Total no of odd prime numbers {3,5,7,11,13,17,19,23,29,31} = 10

.1 . . Total no of odd prime numbers 10 5
Probability of getting odd prime numbers = P = == =

Total number of cards 36 18

4.Five cards. the ten, Jack, queen, king and ace of diamonds, are well-shuffled with their face downwards. One
card is then picked up at random.
i) What is the probability that the card is the queen

ii) If the queen is drawn and put aside, what is the probability that the second card picked up
is (a) anace? (b) a queen?
Solution: Total number of cards {the ten, Jack, queen, king and ace of diamonds} = 5
number of queen cards = 1

i) the probability that the card is the queen:

- . . __ numberofqueencards
probability of getting the card is the queen = e B

[0 N

ii) If the queen is drawn and put aside, the probability that the second card picked up is (a) an ace
If the queen is drawn and put aside
Then total number of cards {the ten, Jack, kingand ace of diamonds} =4

number of ace cards = 1

number of ace cards 1

probability of getting the card is an ace = = -

total no of cards 4

(b) Ifthe queen is drawn and put aside, the probability that the second card picked up is a queen?
If the queen is drawn and put aside
Then total number of cards {the ten, Jack, kingand ace of diamonds} =4

number of queen cards =0

number of queencards _ 0 __ 0

total no of cards T4

probability of getting the card is queen=
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4 MARKS QUESTION ANSWERS

1.Two dice are thrown at the same time. What is the probability that the sum of two numbers
appearing on the top of the dice is '7’? Now create 4 such type of questions.

i)Two dice are thrown at the same time. What is the probability that the sum of two numbers
appearing on the top of the dice is '8"?

ii) Two dice are thrown at the same time. What is the probability that the sum of two numbers
appearing on the top of the dice is '6’?

iii) Two dice are thrown at the same time. What is the probability that the sum of two numbers
appearing on the top of the dice is '5’?

iv)Two dice are thrown at the same time. What is the probability that the sum of two numbers
appearing on the top of the dice is '0°?

2. Acointossed 4 times. Find the probability of getting all the tails? Now create '4' such type of questions.
i)A coin tossed 4 times. Find the probability of getting all the heads?
ii) A coin tossed 4 times. Find the probability of getting two tails?
iii)A coin tossed 4 times. Find the probability of getting two heads?
iv) A coin tossed 4 times. Find the probability of getting one tail?

3.Abag contains 3 yellow balls, 6 green balls 4 red balls and 2 white balls. One ball is taken out of the bag at
random. What is the probability that the ball takes out will be a red ball? Now create 4 such type of
questions.

Solution: i) A bag contains 3 yellow balls, 6 green balls 4 red balls and 2 white balls. One ball is taken out of

the bag at random. What is the probability that the ball takes out will be a yellow ball?
ii)A bag contains 3 yellow balls, 6 green balls 4 red balls and 2 white balls. One ball is taken out of the bag at
random. What is the probability that the ball takes out will be a green ball?
iii)A bag contains 3 yellow balls, 6 green balls 4 red balls and 2 white balls. One ball is taken out of the bag
at random. What is the probability that the ball takes out will be a white ball?
iv) A bag contains 3 yellow balls, 6 green balls 4 red balls and 2 white balls. One ball is taken out of the bag

at random. What is the probability that the ball takes out will be an orange ball?
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