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Theme Base Marks Distribution (D-01)

SI. No. Theme Units Marks
1. Number System Real Numbers 04
2. Algebra Pair of Linear Equations in

Two Variables
Arithmetic Progression 26
Polynomials
Quadratic Equations
3 Itigonometry Introduction t? tri.gonomety 09
Some applications of
trigonometry
4. Coordinate geomety Coordinate geomety 05
Stats Statistics
Probability 09
6. Geometry Triangles
Circles 17
Constructions
7. Mensuration Areas related to circles
Surface areas & volumes 10
Weightage to cognitive level (D-02)
Cognitive level Percentage Marks
Remembering 15% 12
Understanding 55% 44
Application 25% 20
Skill 5% 04
Types of Questions (D-03)

Sl.No. Types of Questions Number Marks
1. Multiple choice questions (MCQ) 08 08
2. 1 Marks short answers 08 08
3. 2 Marks short answers 08 16
4, 3 Marks questions 09 27
5. 4 Marks questions 04 16
6. 5 Marks questions 01 05




Questions based on level (D-04)

SL.No. Level % Marks
1. Easy 30 24
2. Average 50 40
3. Difficult 20 16
4, Total 100 80
CONTENTS
SI. No.| Name of chapter Topic Name Expected | Page
Marks No.
Finding sum of A.P 2
1. | AP 01-02
Finding sum of A.P* 2
Solvex &y * 2
2. Pair of linear equations 03-09
System of linear equations (MCQ) 1
3. | Probability Find the probability * 1+2 10-13
Proving irrational numbers* 2o0r3
4. | Real numbers 14-18
Finding HCF and 1 i
product of prime factors 1
5. | Areas rel.to circles Formula & Problem (additional) 2to3 19-21
6. Polynomials Degree, zeroes of polynomials 1+2+3 22-27
7. Coordinate geometry Formula & Problem (additional) 1+142 28-30
8. | Surface area & volumes | Formulas & Problem (additional) 1+1+2+3 | 31-33
9. Circles* Theorems**& MCQ, 1 mark Q’'s 1+1+3 34-37
10. | Statistics* Finding Mean or median or mode* 3 38-42
11. | Triangles Theorems * 4o0r5 43-47
OLD QUESTION PAPER PROBLESMS 48-94
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ARITHMETIC PROGRESSION

2 Mark questions
1. FindthesumofanA.P1,3,5, ...... Up to 50 terms.

Solution: Given data here a=1 d=3-1 n=50
We are going to find Sso d=2

We know Snzg {2a + (n — 1)d}
Sso==> {221 + (50 — 1)2}
=25{2 + (49)2}

=25x100
=2500.
2. Find the sum of 5+10+15+---------- up to 25 terms.
Solution: Given data here a=5 d=10-5 n=25

We are going to find Szs d=5
We know Snzg {2a + (n — 1)d}
Szs=={2x5 + (25 — 1)5)
=2 {10+ (24)5)

5
=2?x (10+120)

2—25 (130)
=25x65
=1625
3. Find the sum of first 30 terms of an A.P 225, 220, 215.....
Solution: Given data here a=225, d=220-225 n=30
We are going to find Sso d=-5

We know Snzg {2a + (n — 1)d}
Ss0=—>{2x225 + (30 — 1)(=5)}

=15{450 + (29)(=5)}
=15x(450-145)
=4575,




-

4. Find the sum of first 10 terms of an A.P 2,4, 6, .......
Solution: Given data here a=2, d=4-2 n=10

We are going to find S1o d=2

We know Sn=§ {2a + (n — 1)d}

S10=—"{2x2 + (10 — 1)2}

=5{4 + (9)2}
=5x22
=110.

5. Find the sum of 20 terms ofan A.P 5, 8, 11, ..................
Solution: Given data here a=5, d=8-5 n=20
We are going to find Szo d=3
We know Sn=§ {2a + (n — 1)d}

Szo=22—0{2><5+ (20 — 1)3}

=10{10 + 57}
=10x67
=670.
6. Find the sum of all odd numbers from 1 to 100.
Solution: odd numbers are 1, 3, 5, .......... 99
Given data here a=1 d=3-1 n=?
d=2 we should find n using a, formula.
an=a+(n-1)d
_ _ 99=1+(n-1)2
We are going to find Sso 98=2n-2

We know Snzg {2a + (n — Dd} 2n=100 therefore n=50
Sso=="{2x1 + (50 — 1)2}
=25{2 + (49)2}

=25x100
=2500.

For practice: Solve the following equations
7. Find the sum of all even numbers which are between 0 to 30.

8. Find the sum of 2, 6, 10, .......... Up to 100 terms.
9. Find the sum of all numbers which are divisible by 7 up to 50 terms.
10. Find the sum of 3+7+11+-------- up to 35 terms.

11. Find the sum of first 60 natural numbers.
12. Find the sum of first 40 terms of 9, 12, 15, ..........

\ 2




PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

2 Mark questions

1.

Solve: x+y=5 & 2x-y=4.

Solution: two equations are

X+y=5 —-memeeem (1) multiply by 2

2X-y=4 -mmmeem (2)

We get 2x+2y=10
2x-y=4

After subtraction 3y=6

Put y value in any one equation we get x

Equation one becomes x+2=5
x=5-2

Solve: 3x-y=5 & 5x-2y=8.
Solution: two equations are

3X-y=5 -mmmmmmen (1) multiply by 5

5X-2y=8 --nnnrmv (2) multiply by 3

We get 15x-5y=25
15x-6y=24

After subtraction

Put y value in any one equation we get x

Equation one becomes 3x-(1)=5
3x=5+1
3x=6

Solve: x+2y=10 & x-y=1.
Solution: two equations are

We get x+2y=10
x-y=1
After subtraction 3y=9
Put y value in any one equation we get x
Equation one becomes x+2(3)=10
x=10-6




Solve: 2x-y=1 & x+3y=11.

Solution: two equations are

2x-y=1 ---mmmem- (1) multiply by 1

x+3y=11 -------- (2) multiply by 2

We get 2x-y=1
2x+6y=22

After subtraction

Put y value in any one equation we get x

Equation one becomes 2x-3=1
2x=1+3
2x=4

. Is the following pair of linear equations consistent? Justify your answer.
2ax + by =a, 4ax + 2by —2a=0; a, b# 0

Solution:

Yes,
a, 2a 1 b, b 1 ¢, -a 1

Here, —=— =, —=— =—, it
a, 4a 2 b, 2b 2 ¢, -2a 2
a, b, ¢

The given system of equations is consistent.

. For all real values of c, the pair of equations
x—2y=85x+10y=c

have a unique solution. Justify whether it is true or false.

Solution:
1 -2 -1 8
Here, &=—, 5=—=—, Q-2
a, 5 b, +10 5
b
Since & z 1
a, b,

So, for all real values of ¢, the given pair of equations have a unique solution.

= The given statement is true.
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X 2 5
E+y+§—0,4x+8y+g—0.

Solution:
Here, a :%, b, =1, c1:z and a,
1
a o 1 b, 1
a, 4 8 b, 8
al bl Cl
.

Solution:
x—-y=2...(1)
x+ty=4... (i)

On adding (i) and (ii), we get 2x =6 orx =3
From (i),3—-y=>2=y=1
a=3,b=1.

9, §X+§y:7 9x - 10y = 14
Solution:

We have, Ex +Ey=7
2 3

9x -10y =14
3 5
Here, a, :E' b1=§» ¢, =7

Thus, 4

aZ 2

7. Does the following pair of equations represent a pair of coincident lines? Justify your answer.

=4, b,=8,¢,=>
16
2
¢ § 32
¢, 5 25
16

=~ The given system does not represent a pair of coincident lines.

8. Ifx =a, y=bis the solution of the pair of equation x — y =2 and x + y = 4, then find the value of a and b.

On comparing the ratios a,/a,b,/b, ,and, c,/c, find out whether the following pair of linear

equations consistentor inconsistent. is consistent or inconsistent.

- ()
.. (if)

a . . . _ .
Hence, _* # ﬂ . So, it has unique solution and it is consistent.

\
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10. 2x+3y=5 & x+2y=3

Solution: let two equations be 2x+3y=5 --------- (1)

By elimination method,

Multiple 2 to equation (2) & 1 to equation (1)
We get 2x+3y=5

2x+4y=6
-y=-1
Y=1
Put this y value in any one equation we get x value. Equation (2) becomes
x+2y=3
X+2(1)=3
X+2=3
X=1
11. X+5y=9 & 4x+y=2
Solution: let two equations be x+5y=9 --------- (D)
& AX+y=-2--------- (2)

By elimination method,
Multiple 1 to equation (2) & 4 to equation (1)
We get 4x+20y=36

4x+y=-2

19y=38

Y=2

Put this y value in any one equation we get x value.
Equation (1) becomes  x+5y=9

X+5(2)=9
X+10=9
X=1




[
12. 7x+3y=20 & x+y=4

By elimination method,

Multiple 7 to equation (2) & 1 to equation (1)
We get 7x+3y=20

7x+7y=28
-4y=-8
Y=2

Put this y value in any one equation we get x value.
Equation (2) becomes  x+y=4

X+2=4
X=4-2
X=2
13. X+4y=-5 & x+y=1
Solution: let two equations be X+4y=-5 --------- (1)
& x+y=1--------- (2)

By elimination method, Subtract both
We get x+4y=-5
x+y=1
3y=-6

Y=-2

Put this y value in any one equation we get x value.
Equation (2) becomes  x+y=1

X-2=1
X=1+2
X=3
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14.

3x+y=6 & x-3y=-8.
Solution: let two equations be 3x+y=6 --------- (1)
& x-3y=-8--------- (2)
By elimination method, Multiple 3 to equation (2) & 1 to equation (1)
We get 3x+y=6

3x-9y=-24
10y=30

Y=3

Put this y value in any one equation we get x value.

Equation (2) becomes  x-3y=-8

X-3(3)=-8
X-9=-8
X=1
15. 4x-2y=6 & 2x-5y=-1.
Solution: let two equations be 4x-2y=6 --------- (1)
& 2x-5y=-1--------- (2)

By elimination method,
Multiple 2 to equation (2) & 1 to equation (1)

We get 4x-2y=6

4x-10y=-2
8y=8

Y=1

Put this y value in any one equation we get x value.

Equation (2) becomes  2x-5(1)=-1

2X-5=-1
2X=4

X=2




For practice: Solve the following equations
1. X+3y=11 & 3x+2y=5. (answer x=-1 & y=4)

2. 5x+2y=12 & x-3y=-1. (answer x= 2 & y=1)

3. 3x+4y=2 & x+3y=4. (answer x= -2 & y=2)

4, X+43y=-2 & 3x+y=2. (answer x=1 & y=-1)

5. X-2y=-9 & 7x+y=12. (answer x= 1 & y=5)

6. X+4y=-5& 2x+5y=-4. (answer x= 3 & y=-2)

7.  3x+y=-9 & 5x+2y=-16. (answer x=-2 & y=-3)

System Of Linear Equations In Two Variables:
a,x+b,y+c,=0
a,x+b,y+c,=0

Consistent Inconsistent
System of equation has solution. System of equation has no solution.
I 1 a_b . q
. . : a, b, ¢
Unique solution Infinite solution
a, a, b ¢ (Equation represents parallel disjoint lines)
—=# — orab,-a,b,=0 ==
a, bz a, bz C,

(Equation represents  (Equation represents
intersecting lines) coincident lines)
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PROBABILITY

2 & 3 Marks questions

Cards marked with number 3,4,5,....50 are placed in a box and mixed thoroughly. A card is drawn
at random from the box. Find the probability that the selected card bears a perfect square
number.

Solution:

Total possible outcomes when one card is drawn = 48 When the number on drawn card is a
perfect square, total favorable cases are 4, 9, 16, 25, 36,49, i.e.= 6

Number of total ible out 6
P(perfect square number) = umber of total possible outcomes _ 6 _

1
Number of favourable outcomes 48 8

A card is drawn at random from a well shuffled pack of 52 playing cards. Find theprobability of
getting neither a red card nor a queen.

Solution:

Number of total possible outcomes when one card is drawn = 52 Number of favourable
outcomes when card is neither red nor queen = 28
Favourable outcomes _ 28 7

Required probability = ==L
1 P y Total possible outcomes 52 13

20 tickets, on which numbers 1 to 20 are written, are mixed thoroughly and then a ticketis drawn at
random out of them. Find the probability that the number on the drawn ticketis a multiple of 3 or 7.
Solution:

When one ticket is drawn, total possible cases are 20.

Favourable cases when the number isamultipleof 3or7are 3,6,9,12,15,18,7,14,i.e. 8 cases.

) . Number of favourable cases 8 2
Required probability = ) = —= —
Total number of possible cases 20 5

4.Inasingle throw of a pair of different dice, whatis the probability of getting A.a prime number on
eachdice?B.atotalof90r11?

Solution:
Total possible cases when two dice are thrown together = 6 x 6 = 36 Favourable cases when both
numbersare primeare (2, 2),(2,3),(2,5),(3,2),(3,3),(3,5),(5,2),(5,3),(5,5),i.e.9 outcomes

F 1
P (a prime number on each dice) = avourable cases = i = 1

Total cases 3 4

10 J
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5. Twodifferentdice are thrown together. Find the probability of:

1. gettinganumber greater than 3 on each die.
2.gettingatotal of 6 or 7 of the numbers on two dice
Solution:

1. When two dice are thrown together total possible outcomes = 6 X 6 = 36 Favorable outcomes
when both dice have number more than 3 are (4, 4), (4, 5),(4, 6), (5,4),(5,5),(5,6),(6,4),(6,5), (6,
6),i.e.9 outcomes.

Number of favourable outcomes

P(a number greater than 3 on each due) = -
Number of total possible outcomes

2. Favorable outcomes when sum of the numbers appearing on the dice is 6 or 7 are, i.e. (1,5), (1, 6),
(2,4),(2,5), (3,3),(3,4), (4,2),(4,3),(51),(52), (6,1), outcomes. P(a total of 6 or 7) =11/36

Three different coins are tossed together. Find the probability of getting

1. exactly two heads

2. at least two heads

3. at least two tails.

Solution:

Possible outcomes when three coins are tossed HHH, HHT, HTT, TTT, THH, TTH, HTH, THT
1.Number of exactly two heads are HHT, HTH and THH. P(exactly two heads) =3/8

2. In case of at least two heads, outcomes are HHT, HTH, THH and HHH. P(at least two heads) =
4/8=1/2

3. In case of at least two tails, outcomes are TTH, THT, HTT and TTT. P(at least two tails) =
4/8=1/2

From a pack of 52 playing cards, Jacks, Queens and Kings of red colour are removed. From the
remaining, a card is drawn at random. Find the probability that drawn card is:

1. a black king.

2.a card of red colour.

3. a card of black colour.

Solution:
Removed red colour cards = 3x2 =6
Remaining cards =52 - 6 = 46
1. Number of black kings = 2

P(ablack king) = 2/46=1/23
2. Number of red colour cards = 26
Remaining red colour cards = 26 - 6 = 20
P(a card of red colour) = 20/46=10/23
3. Number of black cards = 26

P(a black colour card) =26/46=13/23




4 )
8. There are 100 cards in a bag on which numbers from 1 to 100 are written. A card is taken out
from the bag at random. Find the probability that the number on the selected card:
1. is divisible by 9 and is a perfect square.

2.1is a prime number greater than 80.

Solution:

Total possible cases = 100

1.Favourable cases when number is a perfect square and is divisibleby 9 are 9,36 and 81.
So, number of favourable cases = 3.

Required probability = Number of favourable cases 3

Total possible cases 100

2. Favourable cases the prime numbers greater than 80 are 83, 89 and 97 So, number of
favourable cases=3

Required probability = Number of favourable cases 3

Total possible cases 100

9. Agame consist of tossing a one-rupee coin 3 times and nothing the outcome each time. Ramesh
will win the game if all the show the tosses same result, (i.e. either all three heads or all three
tails) and loses the game otherwise. Find the probability that Ramesh will lose the game.

Solution:

When three coins are tossed together, then total outcomes are HHH, HHT, HTT, TTT, TTH, THH,
HTH, THT Total possible cases =8

Favourable cases to win the game are HHH or TTT, i.e. two cases.

Number of favourable cases 2 1

P (Ramesh will win the game) —

Total possible cases 8 4

Required probability = P(Ramesh will loose the game) =1 -1/4=3/4.

10.10. A game of chance consists of spinning an arrow on a circular board, divided into 8 equal
parts, which comes to rest pointing at one of the numbers 1,2,3,..., 8 which are equally likely
outcomes. Whatis the probability that the arrow will point at
1. anodd number
2. anumber greaterthan 3
3. anumberlessthan9.

12 J
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Solution:

1. Total possible outcomes when the arrow points at one of the numbers are 8. Favourable
outcomes when therequired numberisoddare1, 3,5, 7,i.e. 4 outcomes.

- P(an odd number) _ Favourable outcomes 4 1

Total possible outcomes 8 2

2. Favourable outcomes when the required number is more than 3 are 4,5,6,7, 8, i.e. 5
outcomes.

P(a number is more than 3) — Favourable outcomes 5

Total possible outcome 8

3. Favourable outcomes when the required number is less than 9 are 1,2,3,4,5,6,7,8 i.e 8

outcomes.

P(number is less than 9) _ Favourable outcomes 8 _1q

Total possible outcomes 8

Practice:

11. A number JC is selected at random from the numbers 1,2,3 and 4. Another number y is selected at
random from the numbers 1,4, 9 and 16. Find the probability that product ofJCand y isless than 16.

12. A number x is selected at random from the numbers 1,4,9,16 and another numbery is selected at
random from the numbers 1, 2, 3, 4. Find the probability that the value of xy is more than 16.

13. Aletter of english alphabet is chosen at random. Determine the probability that the chosen letterisa
consonant.

14. Two different dice are tossed together. Find the probability that the product of the two numbers on
the top of the diceis 6.

15. A game of chance consists of spinning an arrow which comes to rest pointing at one of the numbers
1,2,3,4,5,6,7,8and these are equally likely outcomes. Find the probability that the arrow will point
atany factor of 8.

16. Two differentdice are rolled together. Find the probability of getting:

1. the sumofnumbers ontwo dice tobe 5.
2. evennumbersonbothdice.

17. The probability of selecting a red ball at random from a jar that contains only red, blue and orange
balls is 1/4. The probability of selecting a blue ball at random from the same jar is 1/3. If the jar
contains 10 orange balls, find the total number of balls in the jar.

8. A game consists of tossing a one-rupee coin three times and noting its outcome each time. Find the
probability of getting
1. threeheads.

2. atleasttwotails.
19. A bag contains 25 cards numbered from 1 to 25. A card is drawn at random from the bag. Find the
probability that the number on the drawn card is:
1. divisibleby 3 or5.
2. aperfectsquare number.
20. Rahim tosses two different coins simultaneously. Find the probability of getting atleast one tail.

13 /



REAL NUMBERS

Proving irrational number: 2 or 3 Marks

1. Prove that+/2 is an irrational number.
Solution: Let us assume that +/2 is a rational number.

So it can be expressed in the form p/q where p, q are co-prime integers and
qz0

V2 =p/q

Here p and q are coprime numbers and q # 0

Solving

V2 =p/q

On squaring both the sides we get,

=>2=(p/q)?

So 2 divides p and p is a multiple of 2.

= p=2m

S PE =AM s (2)
From equations (1) and (2), we get,
2q° = 4m?

= q° = 2m?

= q* is a multiple of 2
= q is a multiple of 2
Hence, p, g have a common factor 2. This contradicts our assumption that

they are co-primes. Therefore, p/q is not a rational number

V2 is an irrational number.

14



Prove that v/3 is an irrational number.
Solution: Let us assume to the contrary that v/3 is a rational number.

It can be expressed in the form of p/q

where p and q are co-primes and g# 0.

=3 =p/q
= 3 = p%/q? (Squaring on both the sides)
= 302 = P2 e (1)

It means that 3 divides p2and also 3 divides p because each factor should
appear two times for the square to exist.

So we have p = 3r

where r is some integer.

from equation (1) and (2)
= 32 =9r2
= (2 = 3r?

We note that the left hand side of this equation is even, while the right hand side of this
equation is odd, which is a contradiction. Therefore there exists no rational number r
such thatr’=3.

Hence the root of 3 is an irrational number.

Prove that4-5 /3 is an irrational number.

Solution: Let us assume that 4 - 5V3 is a rational number with p
and q as co-prime integer and q # 0

:>4—5\/3:p/q
=>5\/3=4-p/q

=3 =(4q-p)/ 5q

= (4q - p) / 5qis arational number

However, V3 is in irrational number

This leads to a contradiction that 4 - 5v/3 is a rational number.
J
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Prove that4-5 /3 is an irrational number.
Solution: Let assume that 5-24/3 is rational.
Therefore it can be expressed in the form of P where p and q are integers and q#0

Therefore we can write 5-2\/§ :g

2v3=5-¢

_59q-p

= V3= 2q
59-p

2q is arational number as p and q are integers. This contradicts the
fact that V3 is irrational,

so our assumption is incorrect. Therefore 5-2./3 is irrational.

1. ) )
Prove that NG is an irrational number.

Solution: let as assume to the contrary that 1/v/3 is rational number
1/v'3=P/Q { where p and Q are co-prime and Q not equal to 0}
v3P=Q.1

v3=Q/P

V'3 = Irrational number

Q/P =Rational

Irrational not equal to rational this is a contradiction has arisen by the wrong assumption
because of ourincorrectassumptionthat1 /3 isrational hence, 1/ /3 isirrational.

For practice: Solve the following equations

6. Prove that7+/5 is an irrational number.
7. Prove that 5/+/3 is an irrational number.
8. Prove that 2+/5 is an irrational number.

2
0. Prove that =

10. Prove that5 \% is an irrational number.

is an irrational number.

11. Prove that \/2—7 is an irrational number.
12. Prove that 3-V2 is an irrational number.
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HCF(Highest Common Factor) & LCM (Least Common Multiple)

Find the LCM and HCF of the following pairs of integers and verify that LCM x HCF = Product
of the two numbers:

(i) 26 and 91 (i) 510 and 92 (iii) 336 and 54

(i) By prime factorisation, we get:

26=2x13

91=7x13

. HCF of 26 and 91 =13

and LCM of 26 and91 =2x7x 13

=182

Now, HCF x LCM =182x 13 =2366.. (i)
Product of numbers = 26 x91 = 2366 ... (ii)
From (i) and (ii), we get:

HCF x LCM = Product of number

Hence, verified.

(ii) By prime factorisation, we get:

510=2x3x5x 17

92=2x2x23
.. HCF of 510 and 92 =2

and LCM of 510 and 92
=2’ x 3x5x17x23 =23460
Now, HCF x LCM = 2 x23460 = 46920 ... (i)

Product of numbers

=510x 92= 46920 ... (ii)

From (i) and (ii), we get:

LCM x HCF = Product of numbers

Hence, verified.
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(iii) By prime factorisation, we get:
336=2X2X2X2%x3X7
54=2x3x3x3

. HCF of 336 and 54=2x3=6
and LCM of 336 and 54 = 2°x3°x7
=3024

Now, LCM x HCF = 3024 x 6 = 18144... (i)

Product of numbers

= 336X 54 = 18144... (ii)
From (i) and (ii), we get:
LCM x HCF = Product of number

Hence, verified.

Find the product of prime factors for the following numbers

)140 i) 156 i) 3825 iv)5005  v)7429

solution:
i)140 21140 )156 2 5 v) 177429
2170 2|78 01 191437
5\ 35 3]39 11 143 23
7 13 13
140=2x2x5x7 156=2x2x3x13 5005=5x7x11x13 7429=17x19x23

18




4 )
AREAS RELATED TO CIRCLES

Areas related to circle: 2 or 3 Marks questions.

Concept to remember:
TABLE FOR AREA AND PERIMETER

Figures Area Perimeter
R r: radius
22
n= = or3.14
2
Semicircle Q r nr +2r
= 2
2
Quadrant D r o +2r
4 2
r
n(R+r) (R-r) 27R (Outer circu- | R : Radius of
Ring % mference) bigger circle
2nr (Inner r : Radius of
circum-ference) smaller circle
O h 9 2 r : Radius of circle
Sector r r @) 360 X % X 25 + 2r f
1 1: length of arc
S I =7 | (i) Elr
Segment % - %rz sin © 111:_8?)"' 2r sin g 0 : angle subtended
/o by arc at centre
N———
Problems

1. PQRSisadiameter ofacircle ofradius 6cm. The lengths PQ,QR and RS are equal. Semicircles are
drawn on PQ and QS as diameters, as shown in the figure. Find the perimeter (in cm) of the
shaded region. e

Solution:
Radius OS = 6 cm
~ Diameter PS =12 cm
» PQ, QR and RS, three parts of the diameter are equal.
~PQ=QR=RS=4cm
andQS=2x4=8cm
~. Required perimeter

=arc@+arc@+arc§6
=TX6+nT X4 +mWX2
=6nmX4mw+2n =121 cm

- » J
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2. In Figure, a square OABC is inscribed in a quadrant OPBQ of a circle. If OA = 20 cm,
find the area of the shaded region. (Use i = 3.14). 0

Solution: Il

Diagonal of the square (OB) = Vside? + side? (OB) = V202 + 202
~1=20V2 cm ...[Side of square, OA = 20 cm

-~ 0=90°

ar(Shaded region) = ar(Quad. Sector) - ar(Square)

= O 1 (Side)’

360

= %an- (20)’

= % X 3.14 X (20~/2)* - 400
- 314 _

= 400X 400 X 2 - 400

628 - 400 = 228 cm’

3. Two circular pieces of equal radii and maximum area, touching each other are cut out from
arectangular card board of dimensions 14 cm x 7 cm. Find the area of the remaining card
board.[Usemt=22/7].

Herer=72cm,L=14cm,B=7 cm

Area of the remaining card board \
= ar(rectangle) - 2(area of circle)
=L x B - 2mr?)

=14 x7-2x22/7x72x72 14 cm
=98-77=21cm?

7om

4. InFigure,find the area ofthe shaded region. A
Solution: A
Area of shaded region s 30°
30 «— —
= — (mx5-mx49) 5 cm
360
1 7
12 / A‘C“\
S22 e
12 7 <“—— 4cm —>
33 €< 5cm —>
= 1z = 2.36sq.cm
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In Figure, a semi-circle is drawn with O as centre and AB as diameter. Semi-circles are
drawn with AO and A OB as diameters. [f AB =28 m, find the perimeter of the shaded region.
[Usemt=22/7)

Solution:

U

R (Radius) =0A = %3 =14 cm
r (radius) = oA _ 14 _ 7 cm
2 2
.. Perimeter of the shaded region 28.cm

=nR+nr+nr = n(R+r+r)

= 22 (14+7+7)
7

22 y28=-88cm
7

For practice:

6. 6.In Figure, two concentric circles with centre O, have radii 21 cm and 42 cm.
If Z/AOB=60°, find the area ofthe shaded region. (Usemt=22/7].

7. In Figure, APB and AQO are semi-circles, and AO = OB. If the peri-meter of al the
figureis 40 cm, find the area of the shaded region. [Uset=22/7].

8. InFigure, APB and CCD are semi-circles of diameter 7 cm each, while ARC
and a BSD are semi-circles of diameter 14 cm each. Find the perimeter of
the shaded region. [Use m=227].

9. Findthe areaofthe minor segmentofa circle of radius 14 cm, when its central angle A

v

10.Find the perimeter of the D shaded region in Figure, if ABCD is a square of
side 14 cmand APB and CPD are semicircles. [Uset=22/7].

21cm




POLYNOMIALS

Multiple Choice Questions

1. Thedegreeof polynomialisx+ 2

(a) 2 (b) 1 (©)3 (d) 4

2. Thedegreeofaquadraticpolynomialis

()0 (b)1 (c)2 (d)3

3. The degree of abi-quadratic polynomial
(a)0 (b) 2 (c)4 (d)1

4. Thestandard form ofalinear polynomial.

(a)ax+c (b)ax’+c (c)ax’+bx+c=0 (d)ax’+bx’+cx+d=0

5. Thestandard form of a quadratic equation.
(a)ax’+bx+c=0 (b)ax+c=0 (c)ax’+c=0 (d)ax +bx+c=0
6. Apolynomial of degree 3is called
(a) alinear polynomial (b)aquadratic polynomial
(c)acubicpolynomial  (d)abiquadratic polynomial
7. Thevalueofp(x)=x2-3x-4x=-1
(@)1 (b) -4 (c)0 (d)-3

8. Thedegreeofthe polynomial x4 +x3is
(a) 2 (b)3 (c)5 (d)4
9. Thenumberofzeroesoflinear polynomial at mostis

()0 (b)1 (€)2 (d)3

10. Thedegreeofpolynomial (x+2) (x+1)is
(@)1 (b)3 (c)4 (d)2

22




11.

12.

13.

14.

16.

17.

The degree of azero polynomialis

(a) notdefined (b)1 (c)2 (d)3

The zeroes of the polynomial x3 -4x are

(a)0,+2 (b)0,+1 ()0,+3 (d)0,0

The zeroes of the polynomials, t2 - 15 are.

(a)£15 (b)+5 (c)=3 (d)£3
Dividend is equal to.

(a) divisor x quotient + remainder (b) divisor x quotient

(c) divisor x quotient - remainder (d) divisor x quotient x remainde

Ans: (a) divisor x quotient + remainder

What is the co-efficient of the first term of the quotient when 2x2 + 2x +1 is
divided by x + 2?7

(@)1 (b) 2 (c)3 (d)-2

The zeroes of the polynomial x2 - 3x -4 are

()4,-1 (41  ()-41 (d)-4-1

Answers
1-b 2-C 3-c 4-a 5-a 6-C 7-Cc
8-d 9-b 10-d 11-a 12-a 13-a 14-a
15-d 16-b 17-a
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1 Marks short answers

1.  Write the degree of the polynomials p(x)=x"+2x-5.
A: The degree of the polynomial is 2

2.  How many solutions does a cubic polynomial has/have?
A: cubic polynomial has 3 solutions

3. Form a quadratic polynomial whose zeroes are 3 ++/2 and 3 - ¥/2.
A: Sum of zeroes,
S=(3+4/2)+(3-4/2)=6
Product of zeroes,
P=(3+4/2)x(3-v/2)=3)-W2) =9-2=7
Quadratic polynomial =x*-Sx+P=x"-6x+7
4. Find a quadratic polynomial, the sum and product of whose zeroes are 0 and
-J/2 respectively.
A: Quadratic polynomial is
x° - (Sum of zeroes) x + (Product of zeroes)
=x' - (0)x + (-/2)
=x" -2

5. Ifthe sum of zeroes of the quadratic polynomial 3x* - kx + 6 is 3, then find the
value of k.
A:Herea=3,b=-k c=6
Sum of the zeroes, (a« + ) = -b/a =3 ....(given)
=-(-k)/3=3
=2k=9

6. Find the zeroes of the polynomial p(x)=x"-3
A: We have p(x)=x’-3, then x’=3 = x = /3

2 Marks short answers
1. Find the zeroes of the polynomial p(x)=x*-15x+50.
A: We have p(x) = x*-15x+50
x*-10x-5x+50
x(x-10)-5(x-10)
(x-10)=0 or (x-5)=0
X=10 or x=5
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Verify whether ( x - 2 ) is a factor of f (x ) = x *- 3x’ + 6x - 20 by using factor
theorem.

A:Letp(x)=x’-3x"+4x+4 and

g(x)=x-2=0

=>x-2=0=>x=2

If g(x) isafactor of p(x), then p(2) should be equal to zero.
p(2)=x’-3x"+4x+4

=23-3(2)2+4(2)+4

=8-12+8+4

=8p(2) #¥0

Therefore, (x-2) is notafactor of x’-3x" +4x+4

Find the value of k of the polynomial p(x)=2x’-6x+k such that the sum of zeroes of
itisequal to half of the product of their zeroes.

A:foraquadraticax®+bx+c=0

sowe know sum of roots=-b /a

productofroots=c/a

letrootsoftheeq x%-x-k(2x-1)=>x*-x-2kx+k=> x%-(1-2k)x+k
bex, y

sogivenx+y=0

so(1-2k)/1=0

>k=1

\
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Finding the quadratic polynomial when sum and product of zeroes are given
then verification: 3 Mark questions.

_ __—coefficientof x _ —_b

Sum of zeroes = (OH-B)_caefficient i " a
_ __ —constant term _c
product of zeroes = (a+B)y=r———— cientor .

Find the quadratic polynomial whose sum and product are given below then verify it.
1. Sumis 1 and productis -3
Solution: we have sum (a+f)= 1 and product of§ = -3
We know x2-sum x + product
x2-1x -3
This is the required quadratic polynomial
Verification: x2-1x - 3
a=1,b=-1 and c=-3

sum (a+p)= _le and product aff = 2
_-=D _ -3
"1 Y
=1 and -3

Thus the sum and product of this zeroes are same

2. Sum is -3 and product is 4
Solution: we have sum (a+f)= -3 and product ofy = 4
We know x2-sum x + product

x2-(-3)x + 4
x2+3x+ 4
This is the required quadratic polynomial
Verification: x2+3x + 4 a=1,b=3 and c=4
sum (a+f)= %b and product aff = 2
-3 4
BEY -1
=-3 and 4
Thus the sum and product of this zeroes are same
3. Sum s 2 and product is -7
Solution: we have sum (a+f)= 2 and product off = -7
We know x2-sum x + product
x2-2x -7
This is the required quadratic polynomial
Verification: x2-2x -7 a=1,b=-2 and c=-7
sum (a+p)= %b and product aff = 2
) _ 7
1 1
=2 and -7

Thus the sum and product of this zeroes are same

- > J




-

4. Sumis 2 and product is -3
Solution: we have sum (a+f)= 2 and product a3 = -3
We know x2-sum x + product

x2-2x -3
This is the required quadratic polynomial
Verification: x2-2x -3 a=1,b=-2 and c=-3
sum (a+f)= %b and product aff = 2
_-(=2 _ -3
1 1
=2 and -3

Thus the sum and product of this zeroes are same

5. Sumiis g and product is 3

Solution: we have sum (a+f)= g and product off = %

We know x2-sum x + product
X2-2X + =
37 9
This is the required quadratic polynomial
Verification: x2-2x + Ea=1, b=2 and c==
37 19 3 9
sum (a+f)= %b and product aff =

_ =3
1

R loivg o

2 2
== and -
3 9

Lets try:
Sum -5 and product 7.
Sum 3 and product -8.
Sum % and product g.

Sum 4 and product -12.

g1 W

Sum -2 and productg
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CO-ORDINATE GEOMETRY

Distance of the point P (a, b) from the origin is
A)Va? + b? B)Va? —b> C)va-—>b D)va+b
Ans: A) Va? + b?

The distance of the point P (x, y) from the origin is

A) /x2 —y2 B)/x2 + y2 C) x? — y? D) x? + y?
Ans: B) \/x? + y?

Write the distance of the point (4, 3) from x - axis.
Ans: 3

Write the co-ordinates of P if it divides the line segment joining the points A (x, y,) and
(x,y,) internally in the ratiom,:m,,

mixz + mpxq mqyz + mpyq
Ans: P(x, y) = ( ) )
mq +my mq +my

Find the coordinates of the mid-point of the line joining the points (x,,Y,) and x,,y").

(X1 +XxX; Y1t J/Z)
! 2

Ans: mid-point =

Find the distance between the points P (2, 3) and Q (4, 1) using distance formula.

Here, x;, =2, y1, =3, x,=4and y, =1

WK.T, PQ=+(x; —x1)% + (y, — y1)?
=J(4-2)2+(1-3)2
=J()?2+(-2)? =V4+4 = V8

=4 x 2 = 22 units.
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4 )
7.  Find the distance between origin and the point (4, 3).

Ans: Here,x=4andy =3
w.k.t, Distance formula= x% + y?

Try these
Find the distance between origin and the point (-8,15).
Find the distance between the points A(2, 6) and B(5, 10) by using distance formula.
Find the distance between the points (-5,7) and (-1, 3). :
Find the distance between the co-ordinates of the points (2, 4) and (8, 12) by using
distance formula. :
Find the distance between the points A (8,-3) and B (0,9).
: Find the distance between the points A(3, 1) and B(6, 2) by using distance formula.
7.  Findthedistance between the points A (6,5) and B(4,4).

W

o el

Section formula
8.  Find the coordinates of the mid-point of the line segment joining the points P (3, 4) and
Q(5, 6) by using 'mid-point’ formula.

Sol": Here, x, = 3,y,=4,x,=5and y, =6
X1+X Y1+ 3’2)

w.k.t, mid-point formula (x,y) = (

2’ 2
_(3+5 4-+6)
2 7 2

= (5 57)
(x, y) = (4, 5)
Try these
1. Findthe coordinates of the mid-point of the line segment joining the points (2,3)and (4, 7).
2. Findthe coordinates of mid-point ofthe line segmentjoining the points (0,-1)and (2,1).
3. Findthe coordinates of mid-pointoftheline segmentjoining the points (2,1) and (0,3).
4. Findthe coordinates of mid-pointoftheline segmentjoiningthe points (0,-1) and (0,3).
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9. Find in what ratio the point P (-4, 6) divides the line segment joining the points
A(-6,10) and B (3,-8)
Sol™: : Here,x = -4,y =6, x; = —6, y; =10, x, =3 and y, = -8

W.K.T, P(x, y) = (m1x2 +myxy Myy, +m2y1)

mq+m, ! mq+my

(_4’ 6) — (3m1—6 m, —8m1 + 10m2)

m1+m2 ! m1+m2

Equating x’ coordinates, we get,
OR

3m1—6 m,

—4 =

my +m; Equating ‘y’ coordinates, we get, ¢ =

—4(my; + my) =3m; —6m, —8my + 10my
—4m; —4m, =3m, —6m, e
6(m1 + mz) = _8m1 + 10 mz

6m; — 4m, = 3my +4m, 6m, + 8m, = 10m, — 6m,

Zmz == 7m1 14m, = 4m,
mo_ 2 my_ 4t 2
mz 7 my 14 5 7

S Mmyimy, =2:7

: Try these _
1.Inwhatratio does the point (-2,3) divide the line segment joining the point (-3,5) and (4,-9).
2. Find the ratio in which the point (-1, k) divides the line joining The points (-3, 10) and (6, -8)
: andalsofind 'k'.
3. If the point P(6, 2) divides the line segment joining A(6, 5) and B(4, y) in the ratio 3 : 1 then :

find the value of y ? :

10. Find the coordinates of the point on the line segment joining the points A (-1, 7) and
B(4,-3) which divides AB internally intheratio 2: 3.

Ans: Here,x; =—-1,y, =7, x, =4, y,=—3andmy; : m, =2 :3

2+3 ! 2+3
_(8—3 —6+21)
5 ’ 5
(-51 4.53)
5," 5,

P(x, y) =(1, 3)

W.K.T,P(x, y) _ (2x4+3x—1 2x—3+3x7)




SURFACE AREA AND VOLUME

All Formula

width (w)

Cuboid :

Lateral surface area = LSA = 2h (1 + b)

Total surface area = TSA = 2 (Ib + bh+ 1h) (
Volume = Ibh. Height (h)
Area of four walls of a room = 2h (1 + b) l

Diagonals of cuboid =, /1P + b+ )

Cube:

F——— Length (1)————

Lateral surface area = LSA = 4a°
Total surface area = TSA = 6a°
Volume = a’ (a is edge of cube)

Diagonal of cube = ¥/'3 a.

Cylinder:

Right circular cylinder
LSA (or) CSA = 2mrh
TSA = 2mirh + 2mir’ (or)
TSA =2nr (r +h)
Volume = mir’h.

Hollow cylinder.

Thickness of cylinder =R -r.

Area of cross section =t (R* -1%)

External CSA = 2ntRh

Internal CSA = 2mtrh.

TSA = External CSA + Internal CSA +area of two ends.
= 2mRh + 2mrh + 27 (R® - 1)

Volume =t (R* - r*) h.

Right circular cone :
CSA (or) LSA =mrl
TSA=mnr (r+1)

1
Volume = — mr’h

3
Slant height = v A +1°.
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Sphere:
CSA = 4nr?
TSA = 4nr?

4
Volume = 5 .

Hemisphere :

Volume = g .
CSA =2xr?
TSA =3nar

SURFACE AREA AND VOLUME
SOLIDS CSA TSA VOLUME
CYLINDER
OO 27trh 27r (r + h) 7tr’h.
CONE
ir (r +1 1
<. 7erl D s7Trh
3
SPHERE
2 2 4
47Ttr 47Tr - 3
HEMISPHERE
2 2 Z 3
N 7 27Tr 37Ttrxr 3 Tr
CUBE
= 4a’ 6a? a’
CUBOID
’ 2h ( + b) 2 (Ib + bh+ 1h) 1bh.

2
51’(!’"

TOTAL SURFACE OF COMBINATIONS

2nrh+2 (219

nrl + 2mr?
2mrh
2m’ 2 rh + 27nr’

6l + 2nr’ - ir’
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Important points

Area of combination of solids is the sum of areas of visible faces.

Volume of combination of solids is the sum of its constituent solids.
A solid is converted from one shape in to another, their volumes remain same.

Multiple choice questions.

1. If the area of the circular base of a cylinder is 22 cm’® and its height is 10 cm , then the
volume ofthe cylinderis
A) 2200 cm’ B) 2200 cm® C) 220 cm® D) 220 cm®
2. Asolid formed on revolving a side of a rectangle is
A) Cuboid B) Cylinder C) Sphere D) Rightcircular cone
3. A Constituent solids in the given combination of solid figure are
A] cylinder, cone B] Cylinder, cone , hemisphere
C] Cylinder, cone, sphere D] cube, cone, hemisphere
4.  The ratio of areas of two spheres with the ratio of their radii 2:3 is
A] 2:3 B] 3:2 C] 4:9 D] 16:9
5.  The solid which is having only one surface is
A] Sphere B] Hemisphere C] Cylinder D] Cone
6. Atoyisin the form of a cone mounted on a hemisphere of same radius . The total
surface area of the toy is
A) mrl+2mr? B) mrl+mr’ C)2 mrl+mr’ D) 2mrl+2mr’
7. A cone made of modelling clay whose height is 24cm and radius of base 6 cm is
reshaped into sphere, then the radius of sphere is
A) 3 cm B)6cm C) 12cm D)24 cm
8.  The surface area of a sphere of radius 7 cm is
A) 154cm’ B)308cm’ C) 616cm’ D) 770cm’
9. The curved surface area of a right circular cylinder is 440 cm” and its radius is 7cm, its
heightis
A)3.5cm B) 7cm C) 10cm D)14cm
10. The volume of a cylinder is 300m3 then the volume of a cone having the same radius and
heightasthatofthe cylinderis
A)900 m’ B) 600 m’ C) 150 m’ D) 100 m’
Key answers:
C 2 B 5 A
6 7 8 C 10 D
-
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CIRCLES

MCQ Questions

1.

10.

11.

12.

Line segment joining the centre and a point on the circle is called
(a) radius (b) diameter (c) Chord (d) Arc

Part of a circle is called
(a) Chord (b) diameter (c) Segment (d) Arc

The biggest chord in a circle is called

(a) radius (b) diameter (c) chord (d) Arc

The region bounded by a major arc and a chord is called

(a) Segment (b) major segment (c) minor segment (d) major arc
The length of the biggest chord is 8 cm then the value of radius is

(a) 8cm (b) 4 cm (c)3cm (d) 5cm

How many radius can be drawn in circle

(a)1 (b) 2 (c) only 3 (d) many
An angle in a semicircle is.

(a) 60° (b) 30° (c) 90° (d) 180°

Equal chords of a circle are.
(a) Equidistant from the centre.  (b) Equal
(c) Unequal (d) Not equidistant from the centre

If the length of the chord increases its perpendicular distance from the centre.

(a) Increases (b) Decreases (c) Equal (d) Constant

The perpendicular distance between the biggest chord and the centre is.
(a) zero (b) Equal (c)9 cm (d) 10 cm
In a circle angles in the major segment are called.

(a) Obtuse angles (b) Acute angles.  (c) Right angles (d) Complete angle

In a circle angles in the minor segment are called.

(a) Obtuse angles (b) Acute angles.  (c) Right angles (d) zero angle
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13. Inacircle angles in the same segment are

(a) Notequal (b) Right angles (c) Equal (d) zero angle.
14. Circles having the same centre but different radii are called.

(a) Congruent circles (b) Concentric circles

(c) Equal circles (d) None of these

15. Circles having same radii but different centres are called

(a) Congruent circles (b) Concentric circles

(c) Equal circles. (d) Intersecting circles
16. The number of circles are drawn through three non-collinear points in a plane is.

(@)1 (b) 2 (c)3 (d) 4

17. Aline which intersects a circle in two points is called
(a) A secant (b) A chord (c) An arc (d) A tangent

18. Aline which intersects a circle in only one point is called
(a) A secant (b) A tangent (c) A chord (d) A diameter

19. Atangent to a circle intersects the circle is

(a) one pointonly  (b) Two points (c) No point (d) Three points

20. A secant of a circle intersects the circle in

(a) only one point  (b) Two points (c) Three points (d) No point
Key answers:
1-a 2-d 3-b 4-b 5-b 6-d 7-c 8-b 9-b

11-b 12-a 13-c  14-b 15-a 16-a 17-a 18-b  19-a

10-a

20-b
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1 Mark Short Answer

1. Define concentric circles.
Ans: Circles which are having same centre and different radii are called concentric
circles.

2. Define congruentcircles
Ans: Circles which are having same radii & different centres are called congruent
circles.

3. Definesectorofacircle.

Ans: Theregionbounded by an arc ofa circle and its two bounding radii is called sector.

4. Name thebiggestchord ofacircle.

Ans: Diameter

5. Write the formulato find the perimeter of a circle.

Ans: Circumference =C=2r.

6. Nametheangleformedinasemicircleis

Ans: Rightangle

7. Name theangle formedinamajor segment

Ans: Acute angle

8. Nametheangleformedinaminorsegment.

Ans: Obuse angle

9. Writetherelationship betweenradius and diameter.
Ans:d=2r(or)r=d/2

10. Anglesformedinasamesegmentare

Ans: Equal.
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3 mark questions: Theorems:

Theorem 1: Prove that the tangentatany pointofa circle is perpendicular to the radius through the
point of contact.

Given: XY is a tangent at point P to the circle with centre O.

To prove: OP | XY

Construction: Take a point Q on XY other than P and join 0Q

Proof: If point Q lies inside the circle, then XY will become a secant and not a tangent to the
circle.

0Q>0P

X P QY

This happens with every point on the line XY except the point P. OP is the shortest of all the
distances of the point O to the points of XY

OP | XY ...[Shortest side is the perpendicular]

Theorem 2: Prove that the lengths of tangents drawn from an external point to a circle are equal
Given: PT and PS are tangents from an external point P to the circle with centre O.

To prove: PT = PS

Construction: Join O to P, T and S.

Proof: In AOTP and AOSP.

OT = 0S ...[radii of the same circle]

OP = OP ...[common]
ZOTP = £O0OSP ...[each 90°]
AOTP = AOSP ...[RH.S.] P
PT =PS ...[c.p.c.t]
S

37




STATISTICS

3 Marks (Mean or Median or Mode) + 3 Marks

Mean

For Ungrouped:
Consider 'n' observations in ungrouped data as : x,, X,, X, ....X,. The mean of these observations is:

1
> X (Upper class limit + Lower class limit)

(i) Direct method:

2% fi

2 fi

where fi"is the frequency corresponding to the class mark x;*

Mean (x)=

(ii) Assumed mean method:

.d:
Mean(x) = A+&

2 fi
Where A is assumed mean and d; = xi - A

(iii) step deviation method:

Mean (x) = A+ 2 fit h,
2.

i

X — .
where u; = — and ‘/.” is the frequencey

h

corresponding to the class mark ‘xl.’ )

Median
n
2 7
Median = [ +| =——— |x A, where
Mode
Mode =1+ fl /0 x h, where

2 -Jo - /2
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Some problems on mean median and mode

1. Find the mean, median and mode for the following table.

C.I 0-10 10-20 20-30 30-40 40-50 50-60
Frequency 2 3 1 4 7 3
Mean : by using direct method
C.I Frequency X fx
0-10 2 10
10-20 3 15 45
20-30 1 25 25
30-40 4 35 140
40-50 7 45 315
50-60 3 55 165
fi= 20 Sfx =700
Mean : (X) = M
Xf;
700
T 20
Mean=35
Median :
C.I Frequency CF
0-10 2 2
10-20 3
20-30 1
30-40 4 10
40-50 7 17
50-60 3 20
n =20
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Here 2= == 10, 1=30, ¢f=6, h=10 and f=4

20

Median = 30+!7_6]x10

4
= 30+2x10

4
=30+10
Median =40

Mode:
Mode =1 +

= Jo X h,
2fy —fo — 12

C.l Frequency

0-10

10-20

20-30

30-40

40-50

W[ WD

50-60

Here fo=4, fi=7 and f,=3, 1=40 and h=10

i~ Jo X h,
2f, =fy -1
147—_44—3

Mode =1 +

=40+ x 10

= 40+>x 10
= 40+75
Mode= 47.5
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. Find the mean, median and mode for the following table.

C.I 5-15 15-25 25-35 35-45 45-55

55-65

Frequency 1 2 1 3 1

Mean: by using direct method

C.I F X fx
5-15 1 | 10 10 Mean : (%) = Zzif
15-25 2 20 40 /i
25-35 1 30 30 370
35 - 45 3 40 120 10
45 -55 1 50 50 Mean = 37
55 -65 2 60 120
fi=10 S fx=370
Median Cl - CF
5-15 1 1
15-25 2 3
25-35 1 4
35-45 3 7
45-55 1 8
55-65 2 10
n=10
LI
Median = [ + 2 X h, where

n 10

Here =5 5, 1=35, cf=4, h=10 and f=3

10

Median = 35+lz3 ]XlO

= 35+1x10
4

=35+2.5

Median =37.5
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Mode
Mode =1 + fi= )y X h,
2f, = fo =L
C.I F
>-15 . fo=1, f df,=1, 1=35and h
T 5 Here fo=1, fi=3 and f,=1, 1=35 and h=10
25- 1 -
>-35 Mode =1 + fi=Jo X h,
35-45 3 2f, - f, -1,
45-55 1 31
55_65 2 = 35+6_1_1X 10
2
=35+=x10
4
=35+5
Mode= 40
Empirical relationship between mean median and mode is
Mode = 3 median - 2 mean
For practice:
Find the mean median and mode
C.I 10-30 30-50 50-70 70-90 90-110
Frequency 2 3 7 3 5
C.lI 0-20 20-40 40-60 60-80 80-100 |[100-120
Frequency 12 15 13 10 4 6
C.I 0-50 50-100 [100-150 |[150-200 |200-250
Frequency 1 9 3 4 2
C.1 2-6 7-11 12-16 17-21 22-26 27-31
Frequency 1 2 1 3 1 2




TRIANGLES

THALES THEOREM OR BASIC PROPORTIONALITY THEORY

Theorem 1:
State and prove Thales' Theorem.
Statement:

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

Const.: Draw EM 1 AD and DN 1 AE. Join B to E and C to D.

Proof: In AADE and ABDE,
ar(AADE) _ 1/2xADXEM _ AD Q)
ar(ABDE) 1/2xDBXEM DB =77 !

[Area of A = 1/2 x base x corresponding altitude)

In AADE and ACDE,
ar(AADE) _ 1/2XAEXDN _AE Ny
ar(ACDE)  1/2xECxDN EC ~~"'7°" (ii)

« DE || BC ...[Given

= ar(ABDE) = ar(ACDE)..... (ii1) [~ As on the same base and between the same
parallel sides are equal in area

From (1), (i) and (iii),

AD _AE

DB EC
Hence the proof
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Theorem (AA similarity Criterion)

Theorem 2:

"If two triangles are equiangular, then their corresponding sides are proportional”.

A

B c E F

Given: ZBAC=£EDF

£2ABC=£DEF

AB _ BC _CA
To prove: pg = g = Fp

Construction: Mark points G and H on the side AB and AC such that

AG=DE , AH=DF
proof: in triangle AGH and DEF

AG=DE.....by construction

AH=DF ..... by contsruction
£GAH=4EDF...Given

therefore,

A AGH = AFED by SAS congruency thus

£AGH=£DEF ...by CPCT
but

£ABC=4£DEF
£AGH=2£ABC

thus
GH||BC

Now , In triangle ABC
AB _ BC _CA
AG GH HA
Hence ,
AB _ BC _ CA
DE ~— EF = FD
hence proved.

44



[
Solve Graphically

1. Solve 2x+y-6=0 & 4x-2y-4=0 graphically.

Solution: prepare table for both the equations we get

2x+y-6=0 4x-2y-4=0
X -1 1 2 & X 1 2 0
y [8 4 2 y 0 2 -2

Hence solution of this equations are (2, 2)

2. Solve 2x+3y=8 & 3x+2y=4 graphically.
Solutions: prepare table for both the equations we get

2x+3y=8 3x+2y=4
X 0 4 X 0 1.3
y |26 o & y 2 |o

3. Solve graphically
x-y+1=0and3x+2y-12=0.

Solution:
x 0] 1] 3 ]-1
Yy 11121410
x| 0|2 4
Yy 161310

Plotting the points on a graph paper,
we get the shaded triangel ABC
with vertices A(2,3), B (-1, 0) and C(4, 0).

(N 45




-

(N 46

4. Solve graphically
5x-y=5and 3x-y=3
5x-y=5..(i)
3x-y =3 ...(ii)
For graphical representation:
From equation (i), we get: y =5x -5
When x=0, theny-5Whenx=2,theny=10-5=5
Whenx=1,theny=5-5=10

Thus, we have the following table of solutions:

x |0} 2|1
Y |-5] 5] 0

From equation (i), we get:
=>y=3x-3
When x=0,theny=-3 Whenx=2,theny=6-3=3
When x = 1, theny =3 -3 =0 Thus, we have the following table of solutions:

x 0] 2]1
Y 1-31 3]0

Plotting the points of each table of solutions, we obtain the graphs of two lines intersecting
each otheratapointC(1,0).

i
alnf

LWy g A odn g

i
A
f
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5. Solve graphically: x-y-1=0and 2x + 3y = 12.

Solution: Prepare table for above two equations we get

x-y-1=0whenx=0,y=-1&y=0,x=1
2x+3y=12 when x=0, y=4 & y=0, x=6

For practice: solve graphically
8. x+3y=11 & 3x+2y=3.

9. 5x+2y=12 & x-3y=-1.

10. 3x+4y=2 & x+3y=4.

11. x+3y=-2 & 3x+y=2.

12. x-2y=-9 & 7x+y=12.

13. x+4y=-5 & 2x+5y=-4.

14. 3x+y=-9 & 5x+2y=-16.




OLD QUESTION PAPER PROBLEMS

REAL NUMBERS
1 Mark Mcq
1) The rational number having a non-terminating and repeating decimal expansion in
the following is (MQP 2023)
1 7 5 1
Ne Bas Y D)3
2) Ifaand b are any two positive integers then HCF (a, b) X LCM (a, b) is equal to
(April 2019)
A)a+b B)a-b C)axXb D)a=<b
3) Ifthe HCF of 72 and 120 is 24, then their LCM is (June 2019)
(A) 36 (B) 720 (C) 360 (D) 72

4) The number that represents the remainder when 19 =6 x 3 + 1 is compared
with Euclid's division lemma a = bg + ris (April 2023)

(A) 3 (B) 6 01 (D) 19

5) The H.C.F of any two prime numbers is

A)0 B) 2 01 D)-1 (June 2023)

6) In the following numbers, irrational number is (MQP-1 2020)
AWT6 -v9  B). ()033333.... D) 2+/3

7) The product of prime factors of 120 is (MQP-2 2020)

A) 22 x32x 51 B)22x 31 x5 ()23 x3!x52 D)23x3! x5!
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1 Marks short answers

8) FindtheHCFof7and11. (MQP2023)
9) Find the H.C.F. of the smallest prime number and the smallest composite
number. (JUN2020)
10) TheLCM of24and 36is48and hence find their HCF. (MQP-22020)
11) Write 96 asthe product of prime factors. (June 2019)
23
12) Express the denominator of 545 in the form of 2" X 5" and state Whether the given
fraction is terminating or non-terminating repeating decimal. (April 2020)
13) Express the denominator of _7 in the form of 2" X 5" (April 2023)
80

14) According to Euclid's division lemma, if 13= 4X3+r, then find the value of 'r".
(Sep 2023)

15) In Euclid’s division lemma, if a = 3q+r, then write all the possible values of r.
(MQP-1 2020)

16) 17 = 6 x 2 + 5 is compared with Euclid's Division lemma a = bq + r, then which

number is representing the remainder ? (April 2019)
19) Prove that 7 + V5 is an irrational number (MQP-2 2020)
20) Show that 5 + +/3 is an irrational number.
OR

Find the H.C.F. of 72 and 120 by using Euclid's division Algorithm. (April 2023)

21) Prove that 2 + v/3 is an irrational number. OR

29
Show that the rational number 747 has non-terminating decimal expansion

without performing long division. (Sep 2021)

3 Marks

22) Prove that +/5 is an irrational number. OR

Find the HCF of 24 and 40 by using Euclid’s division algorithm. Hence find the LCM
of HCF (24, 40) and 20. (April 2020)

23) Provethat+3isanirrationalnumber. OR
Find L.C.M.of H.C.F. (306,657) and 12. (June 2020)
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POLYNOMIALS
1 Mark Mcq
1. The quadratic polynomial whose sum and product of zeroes are 4 and 5 respectively is
MQP 2023
A)P (x)=x*—4x-5 B) (x) = x2+ 4x — 5 (MQ )
C)P(x)=x*—-5x+4 D) (x)=x*—4x+5

2. If one of the zeroes of the polynomial p(x) = x’-x+k is 2 then the value of ‘K’ is

(MQP-1 2020)

A)2 B)-2 C)—6 D)6
3. Inthe given graph of y = p (x), the number of zeros is (June 2019)
A) 4 B)3 C) 2 D)7 22
REEE
N

4.  The number of zeroes of the polynomial y = p (x) in the given graphis  (April 2023)

(A) 3 (B) 2 €)1 (D) 4

5. Inthe given graph, the number of zeros of the polynomial y = p (x) is

(June 2020)
A3 B 04 D)2 ——
6. The degree of a linear polynomial is (April 2020)
A)O B)1 C)2 D)3
7. The degree of the polynomial p(x) = 3x’-8x’+6x-3. (June 2023)
A)3 B) 2 01 D)0

- 50 J




1 Mark Short Answers

8.
9.

10.
11.
12.
13.

14.
15.

Write the degree of the polynomial (x) = x’+2x°-5x"+6. (MQP 2023)
Write the number of zeroes of the polynomial (x) = x’+2x*+x+6. (MQP-12020)
Find the zeroes of the polynomial P (x) = x*-3. (April 2019)
Write the degree of the polynomial P (x) = 2x"-x’+5. (April 2019)
Find the degree of the polynomial (x) = x’+2x"-5x-6. (June 2019)

The following graph represents the polynomial y = p (x). Write the number of zeroes
that p (x) has. ( April 2020)

If P (x)=2x"+3x’-11x+6, then find the value of P (1). (June 2020)
Find the sum of the zeroes of the polynomial p(x)= x*-5x+6. (June 2023)

2 Marks Questions

16.

17.

18.

19.

20.

Sum and product of the zeroes of a quadratic polynomial (x) = ax’+bx-4 are Vi
and -1respectively. Then find the values of a and b. (June 2019)

OR
Find the quotient and remainder when (x)=2x"+3x+1 is divided by g(x)=x+2.

Find the value of k, in which one of its zeros is -4 of the polynomial
P(x)=x"-x-(2k+2). (June 2019)
Write the general form of the following

a) Linear polynomial b) Cubicpolynomial (MQP-22020)

If cand B are the zeroes of the polynomial p(x)=3x"-12x+15, find the value of o+’
(MQP-22020)

The sum and product of the zeroes of a quadratic polynomial P(x) = ax’+bx+c are - 3
and 2 respectively. (April2019)

Showthat b+c=5a
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21.

22.

23.

Find the quotient and the remainder when P(x)=3x"'x’+2x+5 is divided by
g(x)=2x+2x+1 (April 2019)

If one zero of the polynomial (x) = x” - 6+ k is twice the other then find the value of .
(April 2020)
OR
Find the polynomial ofleast degree that should be subtracted from
p (x) =x"-2x’+ 3x+ 4 so thatitis exactly divisible by
(x)=x"-3x+1.

Find the value of k of the polynomial p(x)=x"-6x+k, such that the sum of zeroes of it is
equal to half of the product of their zeros. (June 2020)

3 Marks Questions

24.

25.

26.

27.

Divide the polynomial (x) = x’- 3x” + 5x -3 by the polynomial (x) = x’ -2 and find the

quotientg(x) and remainder r(x). (MQP 2023)

If 3 and -3 are two zeroes of the polynomial (x) = x'+x-1/x"-9x+18, then find the

remaining two zeroes of the polynomial. (MQP-12020)

Divide p (x) = 3x’+x’+2x+5 by g (x) = x’+2x+1 and find the quotient [z(x)] and

remainder [r(x)]. (April 2023)
OR

Find the zeroes of the quadratic polynomial p(x) = x’+7x+10, and verify the
relationship between zeroes and the coefficients.

Divide the polynomial (x)=x’-3x’+5x-3 by the polynomial (x) = x’-x-1 and find the
quotientg(x) and remainder r(x). (June 2023)
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PAIR OF LINEAR EQUATIONS IN TWO VARIABLES

1 Mark Mcq

1) In the pair of linear equations a,x+b,y+c,=0and a,x+ b,y +c,= 0, if
— F " then the

a2
A) Equations have no solution. B) Equations have unique solution.
C) Equations have three solutions. D) Equations have infinitely many solutions.

2) Ifapair of linear equations a,x+b,y+c, =0 and a, x + b, y + c,= 0 in two variables have

unique solution then correctrelation among the following is
(MQP 2021 22)

al b1 al bl «c1 al b1 al bl | c1
Ne*nw Ba w2 Y92 wm Pz w’a
3) Thelinesrepresented by 2x+3y—9=0and4x+6y—18=0are
A) Intersectinglines B) Perpendicularlines to each other

C) Parallel lines D) Coincidentlines (April 2019)

4) Ifthe lines drawn to the linear equations of the type a x+b,y+c,=0and a,x + b,y + ¢,= 0 are

coincident on each other, then the correct relation among the following is (June 2019)
al b1l al b1 cl al b1 cl al b1l cl
AT =22 2,2 p L
az b2 az b2 c2 az b2 c2 az b2 c2

5) Thelinesrepresentedbyx+2y-4=0and2x+4y-12=0are,
A) Intersectinglines B) parallel lines

C) Coincidentlines D) Perpendicularlines to each other. (Sep2020)

6) Thegraphicalrepresentation ofthe pair oflines

x+2y-4=0and2x+4y-12=0is (April 2022)
(A) Intersectinglines (B) parallellines
(C) Coincidentlines (D) perpendicularlines.

7) Ifthe pair of Linear equations x + 2y = 3 and 2x + 4y = k are coincide then the value of 'k’
is: (MQP-12020-21)

A)3 B)6 0)-3 D)-6
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8)

9)

10)

The Pair of lines a,x+b,y+c, = 0 and a,x + b,y + c,= 0 are intersecting lines then the ratio

of their coefficientsis: (MQP-22020-21)
al b1 «c1 al b1 «c1 al b1  c1 al b1 , c1
Nz e Pa’n e Y92 wia Duain’a
Thelinesrepresented by the equations 4x+5y-10=0,and 8x+10y+20=0 are
(April 2023)
A) Intersectinglines B) Perpendicularlinesto each other
C) Coincidentlines D) Parallellines

Lines represented by the pair of linear equations x-y=8and 3x-3y=16are

(June 2022)
A) Intersectinglines B) Parallellines
C) Perpendicularlines D) Coincidentlines.

1 Marks short answers

11)

12)

13)

14)

15)

16)

If a pair of linear equations represented by lines has no solutions (inconsistent) then
write whatkinds oflines are these. (June 2019)

If a pair of linear equations in two variables are inconsistent then write how many
solutions do they have. (MQP202122)

Intwolinear equationsa,x+b,y+c,=0anda,x+b,y +c,=0,If al =+ % then

write the number of solutions these pair of equations have. (Sep 2020)

How many solutions do the pair of linear equations has, if the lines represented by
them are coincident? (MQP2023)

If the pair of linear equations in two variables are inconsistent, then how many
solutions do they have? (April 2022)

How many solutions have the pair of linear equations 2x+3y-9=0and 4x + 6y - 18 =07?
(Model paper-12020-21)

17) In equation x + y=7, if x =3, then find the value of y ? (MQP-2 2020-21)

18)

19)

20)

If the pair of lines represented by the linear equations x + 2y - 4=0 and
ax + by -12=0 are coincident lines, then find the values of 'a’ and 'b".  (April 2023)

How many solutions do the pair of linear equations: x + 2y - 4 = 0 and

3x+2y -5=0 have? (June 2023)
The given graph represents a pair of linear equations in two variables. Write how
many solutions these pair of equations have et (April 2019)
syt
IR SErTTa R s ran]
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2 Marks short answers

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

Find the solution for the pair of linear equations:

x+y=14, x-y=4. (June 2019)
Solve the following pair of linear equations :

2x+3y=11, 2x-4y=-24, (Sep 2020)
Solve

2x+y=11,andx+y =8. (April 2020)

Solve the following pair of linear equations by any suitable method:
x+y=5 2x-3y=5. (April 2019)

Solve the pair of linear equations by elimination method.

2x+y=3,4x-y=9 OR
Show that the lines represented by linear pair of equations 2x + 3y =1
and 5x + 6y = 2 are intersecting lines by comparing their co-efficient.

(MQP 2021 22)
Solve the given pair of linear equations.
2xX+y=7, X-y=2 (MQP 2023)
Solve the given pair of linear equations by Elimination method.
2x+y=8, x-y=1 (April 2022)
Solve
3x+y=15,2x-y=5. (MQP-12020-21)
Solve by using elimination method? (MQP-2 2020-21)
x+y=8,2x-y=7
Solve the given pair of linear equations:
3x+y=12,x+y=6. (April 2023)
Find the solution for the given pair of linear equations
x+y=10and 2x-y =8. (June 2023)
Solve the given equations by elimination method :
2x+3y=7and 2x+y =5 (June 2022)
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33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

4 Marks long answers

Find the solution of the pair of linear equations by graphical method.
x+y=7,3x-y=1 (April 2020)
Find the solution of the following pair of linear equations by the graphical method.
2x+y=8, x+y=5. (Sep2020)
Find the solution of the following pairs of linear equation by the graphical method
2x+y=6, 2x-y=2. (April 2019)
Solve graphically

2x+y =28, x-y=1 (June 2019)
Find the solution of the given pair of linear equations by graphical method.

X+y =5, x-y =1. (MQP 2021 22)
Find the solution of the given pair of linear equations by graphical method

x+y =5, 2x+y=7 (MQP 2023)
Solve the pair of linear equations graphically :

x-2y=0 and 3x+4y=20 (MQP-12020)

Find the solution of the given pair of linear equations by graphical method:
X+2y=6, x+y=05. (April 2022)

Find the solution of the following pair of linear equations by the graphical method.
2x+y=10, x+y=6. (MQP-12020-21)

Find the Solution to the given pair of linear equations by graphical method.
Xx+y=5, 2x-y=4. (MQP-2 2020-21)

Find the Solution to the given pair of linear equations by graphical method.
2x+y=8andx-y=1. (April 2023)

Find the Solution to the given pair of linear equations by graphical method:
X+y=5, 2x+y=6. (June 2023)

Find the solution of the pair of linear equations by graphical method :
2x-y=7, X-y=2 (June 2022)
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QUADRATIC EQUATIONS

Mcq 1 Marks Questions

In a class, "the number of boys (x) is 5 more than the number of girls (y).” The linear
equation from of this statementis (MQP2023)

A)x—-y=5 B)x=5y Cy—-x=5 D)yx+y=5

Ifthe roots of the quadratic equation x’+6x-+k=0are equal, then the value of k’is

A)9 B)-9 C) 8 D)5 (MQP-12021)
The standard form of quadratic equation is (MQP-2 2021)
Aax’? —bx+c=0 Bax’+bx+c=0 C)ax*—bx—c=0 D)ax*+bx—c=0

“The product of two consecutive positive integers is 30." This can be expressed

algebraically as (April2019)
A) (x+2)=30 B)(x—2)=30 C)(x—3)=30 D)(x+1)=30

The standard form of 2x’=x-7is (April 2022)
A)2x>—x=-7 B)2x’+x-7=0 O)2x*>—x+7=0 D)2x*+x+7=0

x(x+1)=5 isa
A) linear equation B) quadratic equation
C) Cubic equation D) quadratic polynomial. (June 2022)

1 Marks short answers

7.

8.
9.

10.

11.

12.

Find the discriminant of the quadratic equation x> —2x —3 = 0. (MQP 2023)
Write the standard form of quadratic equation. (June 2022) (April 2022)
Express the equation x ( 2 + x ) = 3 in the standard form ofa quadratic
equation. (Apl‘il 2023)
Find the discriminant of the quadratic equation .

(April 2023)
2xX%2-4x + 3 = 0.
Write XTH = i in the standard form of a quadratic equation. (April 2020)

If one root of the equation (x+4) (x +3) = 0 is — 4, then find the another root of

the equation. (June 2020)
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13. Find the roots of the quadratic equation x? + 7x + 12=0 (MQP-2 2020)
14. Find the value of the discriminant of the quadratic equation 2x?— 4x+3=0.

(April 2019)
15. Write the ‘discriminant’ of the quadratic equation ax® + bx + ¢ =0 (MQP-12020)
16. Write the standard form of a quadratic equation. (MQP-12021)
2 Marks questions
17. Find the roots of the quadratic equation x> + 4x + 5 = 0 using the 'quadratic formula'.
OR
Find the roots of the quadratic equation 2x*+x-4 = 0 by the method of completing
the square. (MQP2023)
18. Find the roots of the equation 6x*> + 7x — 10 = 0 (MQP -1 2020)
19. Solve by using quadratic formula : x> —3x + 1 = 0. (MQP -1 2021)
20. Find the discriminant of the quadratic equation 2x’-6x+3 = 0 and hence write the
nature of roots.
OR
Prove that the quadratic equation x’+ax-4 = 0 has distinct, real roots. (MQP-12021)
21. Find the discriminant of the equation 3x> — 5x + 2 = 0 and hence write the nature
of its roots. (MQP-2 2021)
22. Solve x* — 2x + 3 = 0 by using the quadratic formula.
OR
Solve by factorisation x> + 5x + 6 = 0. (MQP-2 2021)
23. Solve 2x> —5x + 3 =0 by using formula. (April 2019)
24. The length of a rectangular field is 3 times its breadth. If the area of the field is
147 sq.m, find its length and breadth. (April 2019)
25. Solvethe equationx’-3x-10=0 by using formula. (June 2019)
26. Find the discriminant of the equation 2x’-5x+3=0 and hence write the nature of
the roots. (April 2020)
- /
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27.

28.
29.

30.

31.
32.

Find the value of the discriminant of the quadratic equation 2x’-5x-1=0, and hence

write the nature of its roots. (June 2020)
Find the roots x’+5x+2=0, by using quadratic formula. (June 2022)
Find the value of the discriminant and hence write the nature of roots of the

quadratic equation x’+4x+4=0, (June 2022)
Find the value of the discriminant of the equation 4x’-12x+9=0 and hence write the
nature of the roots. (June 2022)
Find the roots of the equation x’-3x+1=0 using quadratic formula. (June 2022)

Find the roots of the equation 2x’-5x+3=0 by using ‘quadratic formula’. OR

Find the roots of the equation 5x’-6x-2=0 by the method of completing the square.

(April 2023)
33. Find the value of the discriminate of the quadratic equation x’-5x+1=0,
(June 2023)
34. Findtherootsofthe equationx’-3x+1=0 by using ‘quadratic formula’. OR
Find the roots of the equation x-3x-10 = 0 by the method of completing the
square. (June 2023)
3 Marks Questions

35.

36.

The diagonal of a rectangular playground is 60 m more than the smaller side of the
rectangle. If the longer side is 30 m more than the smaller side, find the sides of the
playground.

OR

The altitude of a triangle is 6 cm more than its base. If its area is 108 cm’, find the base
and height of the triangle. (June 2020)

The diagonal of arectangular field is 60m more than its shorter side. If the longer side
is 30 mmore than the shorter side, then find the sides of the field.

OR

In aright angled triangle, the length of the hypotenuse is 13cm. Among the remaining
two sides, the length of one side is 7 cm more than the other side. Find the sides of the
triangle. (June 2022)

59




37.

38.

39.

40.

41.

42.

43.

44,

The area and perimeter of a rectangular field are 60 m’and 32m respectively. Find the
length and breadth of the field. OR

A bus travels 360 km distance with uniform speed. If the speed of the bus had been
10km/h more, it would have taken 3 hours less for the same journey. Find the speed of
the bus. (MQP 2023)

The sum of the areas of two squares is 640m’. If the difference between their
perimetersis 64 m, then find sides of the square OR

Ifthe roots of the equation (a’ + b°)* + 2(bc-ad) + ¢’ +d’ = 0 are equal,, show that ac+hd = 0
(MQP-12020)

Find the two consecutive positive integers, whose sum of their squares is 365.
(MQP-22020)

A man drives his car with uniform speed from place A to the place B which is 150 km
away. Again he returns to the place A by increasing the speed of the car 10km/hour and
there by reaches 30 minutes earlier than the time taken in his forward journey. Find
the total by him in forward and returnjourney. OR

A, Band P are the three non-collinear points on a plane. The distance between the point
A and P is 2 m more than the distance between the points B and P. If the distance
between points A and Bis 10 mand ABis the longest side of the triangle ABC.IsABCis a
right angled or not, Justify your answer using the discriminate of quadratic equation
and also find the measure of and BP (MQP-22020).

The sum of two natural numbers is 9 and the sum of their reciprocals is 9/20. Find the
numbers. OR

The perimeter and area of a rectangular playground are 80m and 384m’ respectively.
Find thelength and breadth of the playground. (MQP-12021)

Atrain travels 480km at a uniform speed. If the speed had been 10km/h more, it would
have taken 4 hoursless for the same journey, find the speed of the train. OR

Find two consecutive odd positive integers, sum of whose squares is 290.
(MQP-22021)

To save fuel, to avoid air pollution and for good health two persons A and Bride bicycle

for a distance of 12km to reach their office. As the cycling speed of Bis 2 km/h more

than that of 4, B takes 30 minutes less than that of A to reach the office. Find the time
taken by A and Btoreach the office. (April 2020)

\
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45. The sum of the reciprocals of Rehman'’s age (in years) 3 years ago and his age 5 years

46.

fromnowis 1/3.Find his presentage. OR

A train travels 360km at a uniform speed. If the speed had been 5km/h more, it would
have taken 1 hourless for the same journey. Find the speed of the train.

(June 2022)

The distance between two cities ‘A’ and ‘B’ is 132 km. Flyovers are built to avoid the
traffic in the intermediate towns between these cities. Because of this, the average
speed of a car travelling in this route through flyovers increases by 11 km/h and hence,
the car takes 1 hour less time to travel the same distance than earlier. Find the current
average speed of the car. (April 2023)

4 Marks questions

47.

48.

The ages of two students’ A and B are 19 years and 15 years respectively. Find how
many years it will take so that the product of their ages becomes equal to 480.

OR

Ifthe quadratic equation (b-c) X’ + (c-a) x+ (a-b) = 0 has equal roots, then show that 2b =
a+c (June 2019)

The denominator of a fraction is 3 more than its numerator. If the sum of this fraction
anditsreciprocalis then find the fraction.

OR

A student bought some books for Rs. 60. Had he bought 5 more books for the same
amount each book would have cost him Rs. 1 less. Find the number of books bought by
him. (June 2023)

\
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OID QUESTION PAPER PROBLEMS

ARITHMETIC PROGRESSION

1 MCQ:
1) If the nth term of an arithmetic progression is a, = 3n +1, then the 4th term of the
progressionis
A)10 B)13 011 D)12 (MQP 2023)
2) Thecommondifference of the Arithmetic progression8,5,2,-1,...
A)-3 B)-2 C)3 D)8 (April2022)
3) Inanarithmeticprogression5,3,1,-1,......the common difference is
A)-2 B) 2 0)-3 D)5 (June 2022)
4) Thenthtermofanarithmetic progressionisa,=4n+5 thenthe 3rd termis
A)5 B)9 )13 D)17 (MQP-1,202122)
5) 2,x,14areinArithmetic progression, then the value of x is
A) 28 B) 16 Q)7 D)8 (MQP-2,202122)
6) Then"term ofan Arithmetic Progressionisan=4n+5.Thenits5"term s
A)20 B) 14 C) 25 D)24 (April2021)
7)  Which ofthe followingis an Arithmetic Progression ?
A)1,-1,-2,... B) 1,5,9,...... (April2021)
C)2,-2,2,-2,... D)1,2,4,8,....
8) The 11" term of the Arithmetic Progression-3,-1,1,3,....is
A)23 B)-23 0)-17 D)17 (April 2021)
9) The sum of the first 10 terms of an Arithmetic Progression is 155 and the sum of the
first 9 terms of the same progression is 126 then the 10th term of the progression is
A)27 B)126 )29 D)25 (April2021)
10) The 10" term ofanA.P.5,9,13, ...... is (MQP-1.2020)
A) 36 B)31 )41 D)21
11) Ifthen"termofansequenceis4n’~1,thenthe 8" termis

A)32 B) 31 ) 256 D) 255 (MQP-2.2020)
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12)

13)

14)

15)

16)

17)

18)

19)

In an arithmetic progression, if a, = 2n +1, then the common difference of the given

progressionis (April 2020)
A)O B)1 C)2 D)3

Ifthe n" term of an arithmetic progression a, = 3n-2, then its 9" term s

A)-25 B)5 C)-5 D) 25 (June 2020)
If the nthterm of an arithmetic progression a,=24 -3n, thenits 2nd ternis

A)18 B) 15 )0 D)2 (April 2019)
If the n - thterm of an arithmetic progression is 5n + 3, then 3rd term of the arithmetic
progressionis (June 2019)
A)11 B) 18 C)12 D) 13

The 10th term ofan A.P.5,9,13,......is (MQP-12019-20)
A) 36 B)31 C)41 D) 21

Ifthe nth term of an arithmetic progressionis 4n’*-1,thenthe 8thtermis

A)32 B)31 C) 256 D) 255 (MQP-2.2019-20)
Sum of all the first 'n' terms of even natural numberis (April2018)
A)n(n+1) B)n(n+2) C)n’ D)2n’

If the nth term of an arithmetic progression is a, = 3n +1, then the 4th term of the
progressionis

A)10 B) 13 C)11 D)12 (Model Paper2023)

1 Marks Very Short Answers

20) If x,7,10,....arein Arithmetic progression then write the value of x. (June 2023)
21) In an Arithmetic progression if ‘a’ is the first term and ‘d’ is the common difference,
then write its n" term. (April 2022)

22) Whatisan Arithmetic progression? (June 2022)
23) Inanarithmetic progression if a, = 3n-2, then find the second term of the progression.
(MQP-2.2021)

24) Ifthe first term and the common difference of an A.P. are 6 and 5 respectively, find its
3" term. (MQP-1.2020)

25) Write the formula to find the sum of the first n terms of an Arithmetic progression,
whose firsttermisa andthelasttermis. (June 2019)
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2 Marks Short Answers

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

Find the 21" term of the arithmetic progression 5, 9, 13,... by using formula.

(June 2023)
Find the 20" term of the arithmetic progression 4, 7, 10,... by using formula.
(April 2023)
Find the 30th term of the arithmetic progression 7, 11, 15......... using formula.
(MQP 2023)
Find the 30th term of the arithmetic progression 5, 8, 11, ......ccuue.e. by using
formula. (April 2022)
Find the sum of first 20 terms of the Arithmetic progression 10, 15, 20, ............. by using
formula (April 2022)
OR
Find the sum of first 20 positive integers using formula. (April 2022)
Find the 12th term of the Arithmetic progression 2, 5, 8, .....cccceuuuue.n. using formula.
(June 2022)
Find the sum of arithmetic progression 7, 11, 15, ....ccceucuuu.. to 16 terms using
formula. (June 2022)
OR
Find how many terms of the arithmetic progression 3, 6,9, ....cccccoceeueuneen. mustbeadded to
getthe sum 165. (June 2022)

Find the 25th term of an arithmetic progression 2, 6,10, 14, ..............
(MQP-12021 22)

Find the sum of first 20 terms of the arithmetic progression 3,8, 13,...... using the

formula. (MQP-1.202122)
OR

Find the sum of the first 30 positive integers divisible by 6. (MQP-1.2021 22)

Find the 10th term of arithmetic progression 2,7,12......... using the formula.

(MQP-2.2021 22)

Find thesumof 2 +5+8+...covcerirnnnn. to 20 terms using the formula.
(MQP-2.202122)
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37) Findthesumof 5+8+11+...to 10 terms using the formula. (April 2020)
38) Find the sum of first 20 terms of arithmetic series 5+ 10 + 15 + .. ... using suitable
formula. (June 2020)
39) Find the sum of first twenty terms of Arithmetic series 2 + 7 + 12 + . .. Using
suitable formula. (April 2019)
40) Find the sum of all two digit natural numbers which are divisible by 5.
(June 2018)
41) Find the sum of the series3 +7 + 11 + .......... to 10 terms. (April 2018)

42) Find the 30th term of the arithmetic progression 7, 11, 15...... using formula
(Model paper 2023)

3 Marks Long Answers

43) Find the sum of the first 40 positive integers divisible by 6. OR

The second and third terms of an Arithmetic progression are 14 and 18 respectively.
Find the sum of the first 26 terms of Arithmetic progression using the formula.
(June 2023)

44) The sum of first9 terms of an Arithmetic progression is 144 and its 9th termis 28. Then
find the first term and common difference of the Arithmetic progression.
(April 2022)

45) Findthearithmetic progression whose third termis 16 and its 7th term exceeds the 5th
termby 12. (June 2022)

46) The sum of first n terms of an arithmetic progression is 210 and sum of its first (n-1)
terms is 171. If the first term 3, then write the arithmetic progression.
(MQP-2.2020)

47) The seventh term of an Arithmetic progression is four times its second term and
twelfth termis 2 more than three times of its fourth term. Find the progression.

OR

Aline segmentis divided into four parts forming an Arithmetic progression. The sum of

the length of 3rd and 4th parts is three times the sum of the lengths of first two parts. If

the length of fourth part is 14 cm, find the total length of the line segment.
(APRIL2019)
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48)

49)

50)

51.

52.

Marks Long Answers:

The sum of 2" and 4" terms of an arithmetic progression is 54 and the sum of its first 11
terms is 693. Find the arithmetic progression. Which term of this progression is 132
more thanits 54" term?

OR

The first and the last terms of an arithmetic progression are 3 and 253 respectively. If
the 20" term of the progression is 98, then find the arithmetic progression. Also find
the sum of the last 10 terms of this progression. (April 2023)

The sum of first ‘n’ terms of an arithmetic progression is 222 and sum of its first
(n-1) terms is 187. If the first term of the progression is 2, then find the arithmetic
progression.

OR

The lastterm of an arithmetic progression consisting of 12 termsis 37. Ifthe sum of the
two middle terms of the progression is 41, then find the arithmetic progression and
also the sum of the terms of the arithmetic progression. (MQP 2023)

OR

An arithmetic progression consists of 37 terms. The sum of the first 3 terms of itis 12
and the sum of is last 3 terms is 318, and then find the first and last terms of the
progression. OR

The sum of the first 7 terms of an arithmetic progression is 140 and the sum of the next
7 terms of the same progression is 385 then find the arithmetic progression.
(MQP-1.202122)

The third term of an arithmetic progression is 8 and its ninth term exceeds three times
the third term by 2 find the sum of the first 19 terms.

OR

In an arithmetic progression the sum of the three terms is 24, and their product is 480,
write three terms of the arithmetic progression. (MQP-2.202122)

The 9", q" and rth term of an A.P.area, b and crespectively.
Prove that (q-r)+(r-p)+(p-q)=0
OR

The sum of the first three terms of an A.P is 33. If the product of the first term and third
term exceeds the 2™ term by 29, then find the A.P. (MQP-1.2020)
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53.

54.

55.

56.

57.

58.

If the sum of first 8 terms of arithmetic progression is 136 and that of first 15 terms is
465, then find the sum first of 25 terms. OR

The sum of the 5" and 9" terms of an arithmetic progression is 40 and the sum of the 8"
and 14" term is 64. Find the sum of first 20 terms. (MQP-2.2020)

There are five terms is an Arithmetic Progression. The sum of these termsis 55, and the
fourth term is five more than the sum of the first two terms. Find the terms of the
Arithmetic progression.

OR

In an Arithmetic Progression sixth term is one more than twice the third term. The sum
of the fourth and fifth terms is five times the second term. Find the tenth term of the
Arithmetic Progression. (April 2020)

The sum of the fourth and eighth terms of an arithmetic progression is 24 and the sum
of the sixth and tenth terms is 44. Find the first three terms of the Arithmetic
progression. (June 2019)

The sum of first n’ terms of an arithmetic progression is 222 and sum of its first
(n-1) terms is 187. If the first term of the progression is 2, then find the arithmetic
progression.

OR

The last term of an arithmetic progression consisting of 12 terms is 37.If the sum of the
two middle terms of the progression is 41, then find the arithmetic progression and
also the sum of the terms of the arithmetic progression. (Model paper2023)

Marks Long Answers:

The common differences of two different arithmetic progressions are equal. The first
term of the first progression is 3 more than the first term of second progression. If the
7th term of first progression is 28 and 8th term of second progression is 29, then find
the both differentarithmetic progressions.

(June 2020)

\
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TRIANGLES
1 Mark MCQ
1) In AABC, ZABC =90°, BD L AC if BD = 8 cm and AD = 4 cm then the
length of CD 1s < (June 2018)

A) 16 cm B)4 cm C)64dcm D)12cm

B A

2) Inthe figure, if DE || BC, then the correct relation among the following is

A (MCQ-1. April / June 2023)
AD AE AD EC AD AE DB AE
(A)—=— By -=— (O == D)=+

3) In the figure ABC ~ DEF. If AB = 3cm,BC = 4cm and DE = 4.5¢m, then the

measure of EF is D (MCQ 2023)
A
4.5 cm A) 8cm B) 6 cm
3¢
C)7cm D) 6.5 cm
B 4 cm C E ? F

4) In the given AABC,DE || BC, DE =5 cm,BC = 8 cm and AD=3.5 cm, then the
length of AB is (MQP-1.2020)

A) 5.6cm B) 4.8cm
y C) 5.2cm D) 6.4cm
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5) In the given figure ST||QR then g is equal to (MQP-2.2021)
A
4 \,\_
\LH— AT PT
, \ PR QT PS
\ A)— PR QT o
,/X \\ )TR B)TS ©) TR D)TR
7 \
/ .
Q/ >> R
6) Inthe A ABC, if DE || AC, then the correct relation is (June 2020)
B E C
A)Qzﬂzﬁ B)ﬂzﬂzﬁc)ﬁzﬁzi D)Q;ﬁ:ﬁ
AB  DE  BE BD DE EC ’AB AC BC BD AC EC

77 In the A ABC, 2B =90°and BD 1 AC. If AB=6cm, BC=8cm, then the
length of CD is

(April 2021)
4 A \
10 cm
D A) 10cm B) 6.4cm
6 cm
C) 4.8cm D) 3.6cm
' B 8 cm ¢

8) A ABC ~ A PQR. Area of A ABC = 64 cm? and the area of APQR=100 cm?.
If AB = 8 cm then the length of PQ is

A) 12 B) 15 C) 10 D) 8

(April 2021)

9)  Which of the following pair of triangles are always similar (MQP 2021-22)
A) Two 1sosceles triangles B) Two scalene triangles
C) Equilateral triangles D) right angle triangles
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10) In the figure ABC ~ DEF. If AB = 3cm,BC = 4cm and DE = 4.5c¢m, then the
measure of EF is D (Model paper 2023)
A
4.5 cm
3cm
B - C E > F

1 Mark Short Answers

11) In the figure, name the side of triangle PQR which corresponding to the side AB of
triangle ABC. _ (June 2023)

B

A

12) If the ratio of the areas of two similar triangles is 64 : 121, then find the ratio of their
corresponding sides. (MQP 2023)

13) Write the statementof "Basic Proportionality” theorem (Thales theorem).

(April 2022)(June 2022)(MQP1.2020/21)

14) State" Pythagoras'stheorem™ (MQP202122)

15) AABC ~A PQR. Area of the A ABC is 64 cm” and the area of the APQR is 100 cm®.
If AB = 8 cm, then find the length of PQ (April 2023)

2 Marks short answers

16) In triangle ABC, LABC=90° and D is the midpoint of BC prove that

AC?’=AD*+3CD?,
A (June 2023)

\
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17) Inthegiven figure, ABCD is atrapeziumin which AB || DC,and BC 1. DC. If AB=6 cm, CD
=10 cmand AD =5 cm, then find the distance between the parallel lines. (April 2023)

A 6 cm B

&
fo

10 cm

18) InAABC,DE||BC,ifAD=2cm,DB=5cmand AE=4cm,find AC.  (June 2018)

19) InA ABC, £ABC =90°, BD L AC.If BD = 8 cm, AD = 4 cm, find CD and 4B.
(April 2018)

C

20) In the figure, ABC is a right angled triangle and £BAC = 90°. If AD 1 BC

and BD = DC then prove that BC*> = 4AD?
(MQP 2023)

T 5} o

21) The perimeters of two similar are 25 cm and 15 cm. If one side of the first triangle is 9
cm, find the corresponding side of the second triangle.

OR
22) Inthe given figure AABC and ADBC are on the same base BC. AD intersects BC at ‘O’. If

AL 1 BC and DM 1 BC,

SR A -~ (MQP-1.2020)
area of AABC AO .
Prove = . _
area of ADBC DO /{\
M | c
B W
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23) In the adjoining figure XY || BC, AX=p-3 BX=2p-2 and —— = —, Find the value of p.
5 Cy 4
X
A v C
OR
In the figure, PC || QK and BC || HK. If AQ=6cm, QH =4 cm, HP=5 cm, and KC=18 cm,
then find the lengths of AK and AB. _ (MQP-2.2020)

C

24) InAABC,AD 1 BCand AD’=BDx CD. Prove that AB’+AC’ = (BD + CD)*. (April2019)

/TN

b > o

25) InAABC, DE||BC.IFAD=5cm,BD =7 cmand AC=18 cm, find the length of AE.

) B ¥
R 2
OR
Inthe given figure if PQ || RS, prove that APOQ~ASOR. (April 2019)
EH:‘,:;?'H{J-!
e
"
26) Inthefigure, if APOQ~ A SORand PQ:RS=1:2,ThenOP:OSis (April 2020)
FOA)1:2 B)2:1
o €)3:1 D)1:3
o s
\ J
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27)

28)

\
A ABC ~ A DEF and their areas are 64 cm” and 100 cm’ respectively. If EF=12 cm then find
the measure of BC. OR

A vertical pole of height 6 m casts a shadow 4 m long on the ground, and at the

sametime a tower on the same ground casts a shadow 28 m long. Find the height of the
tower. (June 2019)

The diagonal BD of parallelogram ABCD intersects AE at F as shown in the figure. IfE is
any pointon BC, then prove that (June 2019)

DF x EF =FB x FA L\Q{[

3 Marks long answers

29)

In the A ABD, C is a point on BD such that BC: CD=1:2, and A ABC is an equilateral
triangle. Then prove that AD’ =7 AC’ (June 2020)

A

4 Marks Long Answers

30)
31)

32)

State and prove 'Basic Proportionality Theorem' (Thales Theorem). (MQP 2023)

Prove that "the ratio of the areas of two similar triangles is equal to the square of the
ratio of their corresponding sides". (June 2023) (MQP-1.2020) (April 2019)

Prove that "In a right triangle, the square of the hypotenuse is equal to the sum of
the squares of the other two sides". (June 2019)

5 Marks Long Answers

33)

34)

35)

36)

37)

Prove that "the ratio of the areas of two similar triangles is equal to the square of the
ratio of their corresponding sides". (MQP-1.2021)(April 2022)

Prove that "if in two triangles, corresponding angles are equal, then their

corresponding sides are in the same ratio (or proportion) and hence the two triangles
are similar”. (June 2022)(4-M.April 2023)

State and prove "the converse of the Pythagoras theorem” (MQP-2.2020)
State and Prove "Basic proportionality theorem" (MQP-2.2020)(MQP-2.2021)

State and prove Pythagoras theorem. (5-M.APRIL 2020)
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CO-ORDINATE GEOMETRY

[y

Mark Mcq

The distance between the origin and co-ordinates of a point (x, y ) is

(A) x2+y2  Bl/x2+y2 (C)x2—y%2 (D) /x%—y2 (June 2019)

=

2. The distance of the point P (%, y) from the origin is

(A)x2+y2  BnxZ+y?2 (C)x2—y2 (D) x2—y? (April 2022)

3. The of a point p( X,y ) from the origin is (MQP 2021)

AV P?— q? B) J P + q? C) Jypr+q M){p— q

4. The distance of the co-ordinate p(4, 3) from the x- axis is :

A) 2 unit B) 3 unit C) 4 unit D) 5 unit. (MQP-12020)
5. Distance of the point P ( g, b ) from the origin is (June 2022)
(A) Va2 + b? unit (B)m units
(C)Va+b units (D)V a — b units

6. The distance of the point ( - 8, 3 ) from the x-axis is
(A) - 8 units (B) 3 units (C) - 3 units (D) 8 units (April 2023)

7.  The coordinates of the mid-point of the line segment joining the points (3,4) and
(5,6) is (June 2023)

A) (-4,-5) B) (4, 5) C) (4,-5) D (-4, 5)

8. The coordinates of the midpoint of the line segment joining the points (4, 3) and (2,
1)is (MQP 2023)

A) (2,3) B) (2,2) 0)(3,2) D) (1, 1)
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9.

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

1 Marks short answers

Find the coordinates of the mid-point of the line joining the points (x,, y,) and

(X, ) (MQP-1 2020) (April 2020)

Write the distance of the point (4, 3) from x-axis. (April 2022)
In the given figure "P" is a midpoint of BC, write the formula to find the co- ordinate of
P. ' Ger) (MQP-22020)

i) G
Gy ¥, P oy %)

Write the coordinates of point P if it divides the line segment joining the points

A (x,,y,) and B (x,, y,) internally in the ratio m,:m, (June 2022)

Write the formula to find the area of a triangle PQR having vertices P(x,, y,),

Q(x, Vy,) and R(x,, y)- (June 2023)
Find the coordinates of the mid-point of the line segment joining the points
(6,3)and (4,7). (April 2023)
Find the distance between the origin and the point (3, 4). (MQP 2023)

2 Marks questions

15.

Find the distance between the points (3, 1) and (6, 2) using distance formula.

(MQP 2021)
Find the co-ordinates of point which divides the line segment joining the points A
(4, -3) and B (8, 5) in the ratio 3: 1 internally. (April 2019)
Find the distance between the points (2, 3) and (4, 1). (June 2019)

Find the area of a triangle whose verticesare (1,-1), (- 4,6 ) and (- 3,-5).
(June 2019)

Find the distance between the points (- 5, 7) and (- 1, 3). OR
Find the coordinates of the point which divides the line joining the points (1, 6) and

(4,3)intheratio 1: 2. (April 2020)
The points 4 (1, 1), B (3, 2) and C (5, 3) cannot be the vertices of the triangle ABC.
Justify. (April 2020)

Find the coordinates of the mid-point of the line segment joining the points (2, 3) and
(4,7). (Sep 2020)
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22.

23.

24.

25.

Find the distance between the points A (2,6 ) and B (5, 10) by using distance formula.
OR

Find the coordinates of the mid-point of the line segment joining the points P (3, 4) and
Q (5, 6) byusing 'mid-point' formula. (April 2022)

Find the distance between the co-ordinate of the points A (2, 3) and B (10, -3).
(MQP-12020)

Find the distance between the points A (3, 6) and B (5, 7) using distance formula. OR

Find the co-ordinates of the point P, which divides the line joining A (0, 0) and
B(5,10)intheratio of2:3. (MQP-22020)

Find the distance between the points P(2, 3) and Q (4, 1) using distance formula. OR

Find in what ratio the point P ( - 4, 6 ) divides the line segment joining the points A
(-6,10)andB(3,-8). (June 2022)

3 Marks questions

26.

27.

28.

29.

Find the area ofatriangle ABC whose verticesare A (2,2),B(3,4)and C(-1,3).0R
Find the coordinates of the points of "trisection” of the line joining the Points (6,-2) and
(10,8). (MQP2021)

The verticesofaAABCareA(-3,2),B(-1,-4)and C(5,2).IfMand N are the mid-
points of ABand ACrespectively, show that 2 MN = BC.

A3, 2)

M, N

B4 C[5, 2

OR

The vertices of a A ABCare A (- 5,-1),B (3,-5), C (5, 2). Show that the area of the
A ABC is four times the area of the triangle formed by joining the mid-points of the
sides ofthe triangle ABC. 465, -1) (April2019)

B(3,-5 E C(5,2)
Find the coordinates of the point on the line segmentjoining the points A (- 1,7 ) and B
(4,-3)whichdividesABinternally intheratio2:3. OR Find the area of triangle PQR
withvertices P(0,4),Q(3,0)and R (3,5). (April 2022)

In the figure, the vertices of AABCare A (0,6 ), B (8,0) and C (5, 8).1fCD LAB, then find

thelength of altitude CD. }; AL




OR
Show that the triangle whose vertices are A (8, - 4), B (9, 5) and C (0, 4) is an isosceles
triangle. (Sep2020)
30. Find the value of 'k'. If the co-ordinates of the points A(2, -2), B (-4, 2) and C

31.

32.

33.

34.

35.

36.

37.

(-7,k) are collinear. (MQP-12020)

Find the area of triangle ABC, whose co-ordinates are A (4,-6),B (3,-2) and C (5, 2) then
find the length of the median AD? (MQP-22020)

A (4, -8)

= C
('3*, -1) D (5.2)

Find the value of 'k’ ifthe points P (2, 3),Q (4,k) and R (6,-3) are collinear. OR

A circle whose Centreis at P ( 2,3) passes through the points A (4,3) and B (x,5). Then
find the value of 'x". (June 2022)

Find the ratio in which the line segment joining the points A (- 6, 10) and B (3, - 8) is

divided by the point (-4, 6). OR

Find the area of atriangle whose verticesare A(1,- 1), B(-4,6)andC(-3,-5)
(April2023)

The points A, B and C are collinear. If A (1, 0) B (4, 4) and AC=8cm, then find the
coordinates of point C. (June 2023)

Find the coordinates of the point which divides the line segment joining the points
(-1,7)and (4,-3)intheratio2: 3. OR

Find the area of the triangle whose verticesare (7,-2),(5,1)and (1,4) (MQP2023)

Find the ratio in which the point (2, x) divides the line joining the points (-2, 2) and
(3,7) internally, Also find the value of x. OR

Find the area of the triangle formed by joining the mid-points of the sides of the
triangle whose verticesare (2, 2), (4,4) and C(2,6) (MQP-12020)

Find the perimeter of the triangle whose verticesare (-2,1),(4,6)and (6,3) OR

Three consecutive vertices of a parallelogram are (1, 2), (2,3) and C (8,5). Find the
fourth vertex. (MQP-22020)

J
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CIRCLES

1 Mark Mcq
1) A straight line which passes through two points on a circle is
(A)achord (B)asecant (C) atangent (D) aradius. (April 2019)
2) Inthefollowingfigure, PA, PCand CD are tangents drawn to a circle of Centre O.
IfAP=3cm,CD =5 cm,thenthelength of PC is (June 2019)
(A) 3 cm (B) 5cm
(C) 8cm (D) 2 cm
3) A straight line passing through a point on a circle is. (April 2020)
(A) atangent (B) asecant (C) aradius (D) a transversal.
4) Inacircle, the angle between the tangent and the radius at the point of contact is
(A) 30° (B) 60° (C) 90° (D) 180° (April 2022)
5) A straight line intersecting a circle at two points is called :
A) Asecant B)atangent C)radius D) anormal. (MQP-1 2020 21)
6) Inthe figure, secantis (June 2022)
(A) AB (B) PQ
(C) XY (D) MN.
7) Inthe given figure, PB is a tangent drawn at the point A to the circle with centre

'0". If AOP = 45°, then the measure of L OPA is

I3

(April 2023)
(A) 45° (B) 90°
(C) 35° (D) 65°

A
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8) The distance between two parallel tangents in a circle of radius 3 cm is
A) 3 cm B)1.5cm (C)9cm D) 6 cm (June 2023)

9) Inthe figure, BP and BQ are the tangents to the circle with Centre ‘O’. If

Z0PQ=20", then the measure of ZPBQ is
ey
"‘\\‘\\_‘— .
@ ff/
4 /

A) 40° B) 160° C) 140° D) 20° (MQP 2023)

1 Marks short answers

10) In the figure, O is the Centre of a circle, AC is a diameter.
If L ACB = 50°, then find the measure of L BAC. (Sep 2020)

11) Write the measure of angle formed between tangent to a circle and radius drawn
from the centre of the circle to the point of contact of the tangent. (MQP-2 2020 21)

3 Marks long answers

12) Provethat"thelengthsoftangents drawn from an external pointto a circle are equal”.

(Sup 2020) (April 2019)(April 2020) (JUNE 2019) (MQP 2021 22/2023)
(April 2022) (MQP-2 2020 21) (JUNE 2022) (April 2023) OR

In the given figure PQ and RS are two parallel tangents to a circle with Centre O and
another tangent AB with point of contact C intersecting PQ at A and RS at B. Prove that
angle AOB=90". - 12 (April 2019)

Two concentric circles of radii 5 cm and 3 cm are drawn. Find the length of the
chord of the larger circle which touches the smaller circle. (June 2019)

13) Prove that "the tangent at any point of a circle is perpendicular to the radius through
the pointof contact”. (MQP-1202021) (June2023)
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AREAS RELATED TO CIRCLES

1 Mark Mcq
1) [Ifthe area of a circle is 497 sq. units then its perimeter is (April 2019)
(A) 7w units (B) 97 units (C) 14 w units (D) 49 1 units

2) Length of an arc of a sector of a circle of radius r and angle 6 is (April 2020)

9 .2 LN 2 9 LE 2
(A) 360X1r (B) o0 X21r ©) o0 X2mr (D) 70 X21r
1 Mark short answers

3) Write the formula to find area of a sector of a circle, if angle at the centre is '0' degrees.
(June 2019)

4)  If the perimeter and area of a circle are numerically equal, then find the radius of the
circle. (MQP-22020)

5) Inthefigurefind thelength ofanarc AB ofacirclecenter'0' if L AOB=90"
(MQP202122)

2 Mark short answers

6) In the figure, ABCD is a square of side 14 cm. 4, B, C and D are the centers of four
congruent circles such that each circle touches externally two of the remaining three
circles. Find the area of the shaded region. (April 2019)

7) ABCD is a square of side 14 cm. Four congruent circles are drawn in the square as
shown in the figure. Calculate the area of the shaded region. [ Circles touch each other
externally and also sides of the square] (June 2019)

14 cm 14 cm
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3 Mark long answers

o]

8) ABCDisarectangle of length 20 cm and breadth 10 cm. OAPB is a S
sector of a circle of radius 10 v 2 cm. Calculate the area of the "
shadedregion. [ Taker =3.14] 7

A0
OR °

Ahand fan is made up of cloth fixed in between the metallic wires. It is in the shape of a
sector of a circle of radius 21 cm and of angle 120° as shown in the figure. Calculate the
area of the cloth used and also find the total length of the metallic wire required to
make such a fan. (April 2020)

)

>,

%

9) ABand CD are the arcs of two concentric circles with centre O of radius 21 cm and 7 cm
respectively. If LAOB=30°asshown in the figure, find the area of the shaded region.

In the figure, ABCD is a square, and two semicircles touch each other externally at P.
The length of each semicircular arc is equal to 11 cm. Find the area of the shaded
region. (Sep2020)

10) Inthegiven figure,'O'is the centre of a circle and OAB is an equilateral triangle. P and Q
are the mid-points of OAand OBrespectively.

Ifthe area of 0ABis 363 cm’, then find the area of the shaded region. April2023)
g
-
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11) Thesidesofasquare touchthe circle ofradius 'r'as shownin the figure.

Ifthe area ofthe shaded region is 42 cm®then find the radius of the circle.

X
A 4

In the figure the area of the sector OABis 231 cm”and length of the arc AB is 22cm. find
the radius of the sector. (JUNE2023)

4 Marks long answers

12) In the figure AXB and CYD are the arcs of two concentric circles with center O.

The length of the arc AXBis 11 cm. If OC =7 cm and L AOB = 30°, then find the area of
the (April 2022)

Shaded region. [Take m = z ] X
- ;‘/ \

D

7 cm
\

13) ABCD is asquare of side 14 cm. A circle is drawn inside it which just touches the mid-points

of sides of the square, as shown in the figure. If P, O, R and § are the mid-points of the sides of
the square and PQ, OR, RS and SP are the arcs of the circle, then find the area of the shaded

region. (June 2022)
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14)

15)

16)

17)

In the figure, the length of the arc AB of the circle with Centre ‘O’is 11 cm.
If=4 cmthen find the area of the shaded region. (MQP 2023)

The perimeter of circle with Centre ‘O’ is 24 cm, the angle formed by an arc of the circle

atits Centreis 30".

Find thelength ofthe arc AB. (MQP-22020)
A

Inthe figure ABCD is a square, whose vertices lie on the circle.

Find the area of the shaded region, ifthe perimeter of the circle is 88 cm.

OR

A ABC siright angled at A. The sides AB, BC and AC are the tangents to the circle ‘O’ as
shown inthe figure.If AB=6 cm, AC=8 cm, find the area of the shaded region.

(MQP -1 2020)

Find the area of unshaded region in the given circle of radius 7 cm and sector angle is

0 . .
30 asinthefigure. (MQP-2 2020)
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STATISTICS
1 Mark Questions
1) Find the median of the scores 5, 8, 14, 16, 19 and 20 (MQP-1 2021)
2) The emperical relationship between the three measures of central tendency is

A) 2 Median = Mode + 3 Mean B) 3 Median = Mode + 2 Mean
C) Median = Mode + Mean D) Median = Mode - Mean (MQP-2 2021)

3 Marks questions:

3) Find the 'mean’ for the following grouped data. (MQP 2023)
Class-Interval Frequency Find the 'median’ for the
0-20 12 following grouped data.
20-40 14
40-60 8 OR Class-Interval Frequency
60-80 6 0-10 5
80-100 10 10-20 8
20-30 20
30-40 15
40-50
50-60 5
4) A life insurance agent found the following data for distribution of age of 100 policy
holders. Draw 'less than type' ogive for the given data. (MQP 2023)
Age (In years) Number of policy holders (cumulative frequency)
Less than 20 12
Less than 25 25
Less than 30 40
Less than 35 66
Less than 40 84
Less than 45 100
-
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drawit's Ogive.

5) The following table gives the production yield per hectare of wheat of 100 farms of a
village. Draw more than type Ogive. (MQP-1 2020)
Yield productivity 40 - 45 [45-50 [50-55 [55-60 |60-65 | 65-70
Number of farms 4 6 16 20 30 24
6) Find the mean of the following data (MQP 2020)
ClI 0-10 |[10-20 | 20-30 | 30-40 | 40-50
Frequency 3 5 9 5 3
7) The following distribution gives the daily income of 50 workers of a factory. Convert

the distribution above to a 'less than type' cumulative frequency distribution, and

(MQP-22020)

Daily income (inRS) | 100-150

150 -200

200 - 250 | 250 - 300|300 -350

Number of workers 15

12

10 8 5

8)
method.

Class interval | Frequency
5-15 4
15-25 3
25-35 6
35-45 5
45 -55 2

OR

Calculate the 'mean’ for the frequency distribution table given below, by direct

(MQP-1 2021)

Find the 'mode’ of the frequency
distribution table given below.

Class interval | Frequency
0-10 7
10 - 20 9
20 -30 15
30-40 11
40 -50 8
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4 )
9) The following table gives the production yield per hectare of wheat of 100 farms of a

village. Draw a 'more than type ogive' for the given data. (MQP-2021)
Production yield in kg/hectare Cumulative Frequency
More than or equal to 50 100
More than or equal to 55 98
More than or equal to 60 90
More than or equal to 65 78
More than or equal to 70 54
More than or equal to 75 16

10) Find the mean of the following data, by direct method.

Class interval | Frequency OR
1-5 4 Find the mode of the following data.
5-9 3 Class interval | Frequency
o-13 > 0-10 6
13-17 / 10 - 20 9
17-21 1 20 - 30 15
N=20 30-40 9
40 -50 1
N=40

11) Draw a "less than type ogive" for the data given in the following table.
(MQP-2 2021)

Class interval | Frequency
0-10 2
10-20 12
20-30 2
30-40 4
40 -50 3




-

12) Calculate the median of the following frequency distribution table (April 2019)

Class interval | Frequency ( f)
1-4 6
4-7 30
7-10 40
10-13 16
13 -16
16 -19
>f,=100

OR

Calculate the mode for the following
frequency distribution table.

Class interval | Frequency ( f)
10 - 25 2
25-40 3
40 - 55 7
55-70 6
70 - 85 6
85-100 6

>f:=30

13) During the medical check-up of 35 students of a class, their weights were recorded as

follows. Draw aless than type of ogive for the given data: (April2019)
Weight (in kg) Number of students
Less than 38 0
Less than 40 3
Less than 42 5
Less than 44 9
Less than 46 14
Less than 48 28
Less than 50 32
Less than 52 35
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14) Find the mode for the following data in the frequency distribution table

Family size | Number of families
1-3 7
3-5 8
5-7 2
7-9 2
9-11 1

OR

(June 2019)

Find the median for the following

data in the frequency distribution table
Weight (in kg) | Number of students

15-20 2

20 -25 3

25-30 6

30-35 4

35-40 5

15) The following table gives production yield per hectare of wheat of 100 farms of a
village. Change the distribution to a more than type distribution, and draw its ogive.

(June 2019)
Production yield in kg / hectare Number of farms
50 - 55 2
55-60 8
60 - 65 12
65-70 24
70 -75 38
75 -80 16
16) Find the median of the following data: (April 2020)

Class interval Frequency
20-40 7
40 - 60 15
60 - 80 20
80 -100 8

OR

88

Find the mode of the following data

Class interval Frequency
1-3 6
3-5 9
5-7 15
7-9 9
9-11 1
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17) The following table gives the information of daily income of 50 workers of a factory.

Draw a'less than type ogive' for the given data: (April 2020)
Daily Income Number of workers
Less than 100 0
Less than 120 8
Less than 140 20
Less than 160 34
Less than 180 44
Less than 200 50

18) Calculate the mode for the following frequency distribution table: (June 2020)

Class interval | Frequency (f)
0-5 8
5-10 9
10-15 5
15-20 3
20-25 1
> fi=26

19) An insurance policy agent found the following data for distribution of ages of 35
policy holders. Draw a "less than type" (below) of ogive for the given data :

(June 2020)
Age (in years) Number of policy holders

Below 20 2

Below 25 6

Below 30 12
Below 35 16
Below 40 20
Below 45 25
Below 50 35
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20) Find the mean for the following grouped data by Direct method :

Class interval Frequency OR
10 = 20 2 Find the mode for the following
20 - 30 3 grouped data : (April 2022)
50-40 > Class interval | Frequency
40-50 7
5-15 3
50 - 60 3
15 - 25 4
25-35 8
35-45 7
45 -55 3

21) During a medical check-up of 50 students of a class, their heights were recorded as

follows: Draw "less than type" ogive for the given data: (April 2022)
Height in cm Number of students (Cumulative frequency)
Less than 140 5
Less than 145 10
Less than 150 15
Less than 155 25
Less than 160 40
Less than 165 50

22) Find the mean of the following scores by direct method:

Class interval Frequency OR
5-15 1 Find the median of the following scores:
15-25 3 June 2022)
25-35 5
35 _ 45 4 Class interval Frequency
45 - 55 2 1-3 6
3-5 9
5-7 15
7-9 9
9-11 1
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23) Thefollowingtable gives the information of heights of 60 students of class X of a school.
Draw a ‘less than type’ ogive for the given data: (June 2022)
Height of students (in cms) Number of students (Cumulative frequency)
Less than 130 04
Less than 140 12
Less than 150 30
Less than 160 45
Less than 170 56
Less than 180 60
24) Find the mean for the following data: (April 2023)
Class interval Frequency
1-5 4
6-10 3
11-15 2
16 - 20 1
21-25 5
OR

Find the mode for the following data :

Class interval Frequency
0-20 6
20-40 9
40 - 60 10
60 - 80 8
80 -100 7
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24) A life insurance agent found the following data for distribution of ages of 100 policy

holders. Draw a "Less than type ogive" for the given data: (April 2023)
Age (in years) Number of students (Cumulative frequency)

Below 20 2

Below 25 6

Below 30 24
Below 35 45
Below 40 78
Below 45 89
Below 50 100

26) Calculate the mean for the data in the following frequency distribution table :

(June 2023)

Class interval Frequency
5-15 4
15-25 6
25-35 5
35-45 6
45 -55 4
>fi=25
OR
Calculate the mode for the data in the following frequency distribution table :
Class interval Frequency
10-15 3
15-20 3
20 -25 7
25-30 6
30-35 6
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PROBABILITY

1 Mark MCQ

1) The probability of an event ‘E’ is 0.05, then the probability of event ‘Not E’ is
(MQP-12020)

A) 0.05 B) 0.95 C) — D) —

2) 26 English alphabet cards (without repeating any alphabet) are put in a box and
shuffled well. If a card is chosen at random then the probability that the card with an

vowelis (MQP-22020)
3 5 1 21
3) IfP(A)=0.05thenP (A)is (April 2019)
A) 0.59 B) 0.95 €)1 D) 1.05
4) Facesofacubical die numbered from 1 to 6 is rolled once. The probability of getting an
odd number on the top faceis (June 2019)
1 1 2 4
A)z B) - C) - D) -
5) If P(A)= g thenP (A)is (April 2020)
6) Foran event ‘E, if P (E) = 0.75, then P (E) is (April 2023)

A) 2.5 B) 0.25 €) 0.025 D) 1.25 ﬂh
[

7) The probability of winning game is 3 the probability of losing the same game
1 3 4 1 1 (June 2023)

A) — B) — C)-— D) —

2 4 4 4

1 Marks Short answers

8) Ifthe probability of raining on a particular day is 0.75, then find the probability of not
raining on the same day. (MQP 2023)

9) If Aisaneventofarandom experiment, such that (4) : (4) = 1:2, find the value of (4).
(MQP-2.2020)
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2 Marks questions

10)

11)

12)

13)

14)

15)

16)

17)

There are 6 red, 5 blue and 4 green balls in a box. A ball is drawn at random from the
box. Whatisthe probability thatthe ball drawn is

Two cubical dice whose faces are numbered 1 to 6 are rolled simultaneously once. Find
the probability that the sum of the two numbers occurring on their top faces is more
than 7. (MQP-1.2020)

A cubical die numbered from 1 to 6 is rolled twice. Find the probability of getting the
sum of numbers onits facesis 10. (April 2019)

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 a perfect square
number. (June 2019)

Abag contains 3 red balls, 5 white balls and 8 blue balls. One ball is taken out of the bag
at random. Find the probability that the ball taken out is (a) a red ball, (b) not a white
ball. (April 2020)

A B C D I

Letters of English alphabets are marked on the faces of a cubical die. If this die is rolled
once, then find the probability of getting a vowel on its top face. (June 2020)

OR

A game of chance consists of rotating an arrow which comes to rest pointing at one of
the numbers 1, 2, 3, 4, 5, 6, 7, 8 and these are equally possible outcomes. Find the
probability thatit will pointatan odd number.

A box contains cards which are numbered from 9 to 19. If one card is drawn at random
fromthe box, find the probability thatitbears a prime number. (April 2023)

A box consists of 9 cards. Which are numbered from 10 to 18. If one card is draw is
drawn atrandom from the box then find the probability of getting a prime number.

(June 2023)
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