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Revision 2021 SSLC Mathematics

Chapter 1:
ARITHMETIC SEQUENCES

Focus Points

* A sequence is determined by the arrangement of numbers or objects with a specific rule
.To understand a number sequence properly we need its algebra.

+ Algebraic form of a number sequence is the relation between the terms of the sequence
and natural numbers

* Arithmetic sequence is a special kind of sequence starting from a number and adding a
number repeatedly.The algebra of an arithmetic sequence is generally in the form xr,, =
itnt + b Here a is the common difference and a + b is the first term.

% If f is the first term and d is the common difference then z,, = dn + (f — d) will be its
algebraic form.

» The difference between any two terms of an arithmetic sequence will be a multiple of its
common difference.

+ When a multiple of common difference is added to a term of an arithmetic sequence we get
another term of the same sequence.

* In an arithmetic sequence of positive integer terms when the terms are divided by its
common difference we get the same number as the remainder.

* In an arithmetic sequence having a definite number of terms, sum of the terms equidistant
from both ends are equal. If the number of terms in the sequence is odd we get a middle
term . The middle term will be half of this sum.

* Also, the middle term can be obtained by dividing the sum of the terms by the number of
terms.

* Algebraic form of a number sequence is the relation between the terms of the sequence
and natural numbers in the order.

*» We can say all number sequences are genarated from the natural numbers. To understand
the sequence properly we use its algebra .

* As we discussed if f is the first term and  is the common difference .
xy, = dn + (f — d) is the algebraic form of the arithmetic sequence

+ Terms of the sequence can be written by giving 1.2, 3 -- - to n in its algebraic form

* Algebraic form can be used to check whether a number is a term of the sequence, to find
the number of terms of the sequence , to calculate the sum of the terms and so many other
situations.Some of them are discussed bejow
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Focus Points

*» The arrangement of numbers 1,2. 3.4 - - - is the sequence of natural numbers.

* The sum of the first i natural numbers is —n“’E' 1)

* 2.4.6.8- .- is known as sequence of even numbers.The sum of first i even numbers is
nin-+1)

* 1.3.5.9--- s the sequence of odd numbers.The sum of first 7. odd numbers is n?

= If 1 is the first term and r,, is the 1 th term of an arithmelic sequence then the sum of

first n terms is (21 + Tn) X 5

+ Knowing the sum of first n natural numbers and algebraic form of a sequence we can
calculate the sum of the terms of the sequence .

* Summation can be done by pairing of terms from both ends .

—

1) Consider the sequence 1,3,5,7 -

a) Write next two more terms of this sequence
by Which is the smallest two digit term of this sequence?
¢} Which is the largest two digit term of this sequence

d) Can the sum of any two terms of this sequence 7H

F Answers .

a) 0,11
by 11
) 09

d) No .The terms are odd numbers. the sum of two odd numbers cannot be an odd number. .

2) a) Write the sequence of numbers in which 1 comes in the one's place
b) which is the largest two digit term of this sequenca?
c} How many numbers are there in this sequence below 1007
| ~
ay 1,11.21---
b) 91
¢y 10

hy r

3) Find out the rule behind the formation of the sequence 1,4.9, 16 - -

a) Write next three terms
b) What is the tenth term of this sequence
¢) Is 900 a term of this sequence 7 If it is ,what is its position?

dy Is 10004 term of this sequence? Why?
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Answers

a) 25,36, 49
by 102 = 100
c) 900 is its 30 th term

d) 1000 is not a perfect sequare, So it cannot be a term

4) Consider the numbers which gives the remainder 1 on dividing by 3

a) Write the sequence of these numbers
k) Which is the smallesl two digil term of this sequence
¢} How many numebrs are there up to 25 In this sequence ?

d) What are the possible remainders on dividing a number by 3

ay 1.4,7---
b) 10

c) 9

dy 0,1,2

5) The first term of an arithmetic sequence is 2 and commaon difference 3.

a) Write the sequence
b)) How many limes common difference 3 should be added Lo the first term to get 25 th term?
c) What Is the 25 th term of this sequence ?

d) Write the algebraic form of this sequence

Answers

a) 2,5, 8.11-..

b) 24 times 3should be added.

£y o5 =24+ x3=24+7T2="T4
d) #n=dn+(f—d)=3n~1

b o

6) Consider the arithmetic sequence 1,5,9, 13- .-

a) What is the common difference of this sequence ?
b) How many times common difference should be added to | for getting its tenth term?
c) How many times 3 should be added to the first term 1 to get its nth term?

d) Write the algebraic form of this sequence .

- Answers ™

a)d=5—-1=4

b) 9 times common difference should be added.
¢) (n — 1)times 3 should be added
d) &n =dn+(f—d)=4n—3

7) Algebraic form of an arithmetic sequence is 3n 4 7.

a) Write the sequence.
b} What is the 20 th term of this sequence
¢) What should be added ta 5 th term of this sequence to get 10 th term?
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. Answers

a) Ghve the values 1,2, 3.+ to i in its algebralc form.Terms are 10, 13, 16- -

by oo =3 X 2047 =67

c) Htimes common difference should be addedlt is 5 x 3 = 15

"

8) Fifth term of an arithmetic sequence is 10 and tenth term is 5.

a) What is the common difference?
b} What Is its first term?
c) What is its fifteenth term?

d) What is the sum of producl of 15 terms?

g Answers

ay bd =5—10= —5,d = —1

B ry=as—-4dxd=10-"1x4=14

) zis=f4+1dd=1441dx (-1)=14-14 =10
dy 0

b

9) Consider the arithmetic sequence 1,5, 15,22 .

a) What is the common difference 7

b)Y What will be the remainder when the terms are divided by its common difference?
c) Which is the first three digit term of this sequence?

d) Write the algebraic form of this sequence

&) How many terms are there below 100in this sequence?

a) d=8—-1=7T7

by 1

c)y 106

d) rpn =dn+(f—-d)=Tn+(l-T)=Tn—-=0

gy Tn—6<100,Tn < 106.,n < 15.1,n =15
15 terms below 100,

-

10) The algebraic form of an arithmetic sequence is Tn + 3.
a) What is the common difference?
b) What is the first term of this sequence ?
c) What is the position of 1 71in this sequence?
d)y What is the position of24 8in this sequence ?

e) How many terms are there from 171 to 245 in this sequence

r Answers

ay 7
b) Tx14+3=10

) Tn+(10-T) =171
Tm+3=171.Tn =168 n =24
24th term is 171

dy Tn+3=248.Tn = 245. n = 37
e) 3T—-24+1=14

Vijayabheri, District Panchayath, Malappuram

05

Scanned with CamScanner



M) Insert suitable number in the circle which make the arithmetic sequence
a) [51.0.[1 O.[7]
b) [3][2] O, O.[-3][-7
c) O, 8l|w0O,0
d [7}[15], O, O.[39]}[ 47

1 Answers

a) 5,0,11,14,17

by 13,9,5.1,-3,-7

c) —2,2,6,10,14, 18
d)y 7,15,23,31,39,47

I|.

12) Angles of a right triangle are in an arithmetic sequence.

a) Find the middie term of the sequence

b) Write the angles of the triangle

a) T3 = ig” = Gl

by 30°,60°,90°

13) Angles of a quadrilateral are in an arithmetic sequence
a) Find the angle sum
b) What is the sum of first term and fourth term?

¢) What is the sum of second term and third term?

d) Suggest a suitable name of this quadrilateral

4 Answers ™

a) 360°

b) 1 4+ x4 = 1807
¢) ra + 13 = 1B0°

d) Since co interior angle sum is 1807, two sides are parallel. It is a trapezium

h ”

14) Angles of a pentagon are in an arithmetric sequence .
a) What is the sum of the terms of this sequence
b) What is the middle term ?

c) If the smallest angle is 40" what is the difference between two adjacent angles

d) Write the angles as a sequence

r AnSwWers n

a) (5—2) x 180 = 540°
b) xa = %2 = 108°

c) 108 — 40 = 2d,d = 34°
dy 40°, 74°,108%, 142°, 176°

\

15) There is an arithmetic sequence having 9 terms.The sum of the first and 9 th terms is 32,

a) What is the sum of second and eighth term?

b} what s the fifth term?
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¢) If the sixth term is 19 then what is its common difference?

d) Write the first term of this sequence

i Answers

a) T2 +xs = 32
b) 2 = 16°
)y d=1x6 — a5 =3

d) T1 = ¥y — dd=16—-12=4

N

16) 13 th term of an arithmetic sequence is 45, lts 17 th term is G4

a) Whalt is the common difference?

b) What is the 15 th term?

c) Find the first term of this sequence

dy Write the algebraic form of this sequence

e) What is the product of a number of terms from the beginning of the sequence .

Answers

a) 17 —xy3 = dd, 4d = 64 — 48 = 16

ff_ = -:'1
b) x15 = =3 =56
or
Tis=F13+2d=48+2x 4 =48+ 8 =156
a7

ris =Ti17—2d =064 -8 =56
) £y =T1a— 12 xd=48 =12 x4 =48 —-48=10
d) $:1=dr7+{f—d}=¢1?l—fl

e) Since first term is U, the product is 0

e

17) The sum of first 5 terms of an arithmetic sequence is Tl The sum of the first 11 terms is 286,

a) What is its third term?

b) What is its sixth term?

c) What is the common difference of this sequence ?
d) What is the first term of this sequence 7

e) Wrile the algebraic form of this sequence

- Answers

a) I:i=%=ld

b) g = 258 — 26

€) Ta— T3 = 26 — 14
gff — lg,f.i —— -4

d)y T1=T3—2d=14=-2x4=14—-8=6
) xp=dn+(f—-d)=dn+ (6 —4)=4n + 2

N

18) Seventh term of an arithmetic sequence is 21.

a) What is the sum of sixth and eighth term of this sequence 7
b) What is the sum of first and thirteenth term ?

¢} If the elghth term is 25, what is its common difference

d) What is the first term of this sequence?

@) Can the difference between any two terms 457
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. Answers 1

a) To+ x5 =21 x2=432

b) &1 +x1a =42
d=gg—a7y=2b-21=4

=gy —6d=21-6x4=21-24= -3

e) 45 Is not a multiple of 4.
.. 45 cannot be the difference between two terms

19) Consider the arithmetic sequence 11,15, 19 . .- 327

a) Write the algebraic form of this sequence
b) How many terms are there in this sequence?
¢) Calcualte the sum of the terms

d) Can the sum of any 25 terms of this sequence 2020, Why?

) Th=dn+(f—d),zn=dn+4+ (11 —4)=4n + 7
by dn 4+ 7 = 327, 4n = 320, n = 80O

¢) sum= (21 +2n) x & = (11 4 327) x & = 13520

d) All terms are odd numbers. 250dd numbers cannot make the sum 202() an even number.

>

20) Consider the sequence of numbers which leaves the remainder Jon dividing by 4

a) Write the sequence

by Write the algebraic form of this sequence

c) Which is the term just below 100

d) How many terms are there below 100in this sequence?

&) Calculate the sum of all terms below 100

ay 3,7,1%1.--

by xn =dn+(f —d)=4dn+ ({3 —-4)=4n -1
¢) 99

d) dn—1=994n = 100,n =25

e) sum= (71 +Tn) x 3 =(3+99) x £ =1275

21) Write the sequence and make calculations as given below

a) First term 2,common difference 4. Write the arithmetic sequence and calculate the sum of 2 terms

by First term 3, common difference 3 . Write the arithmetic sequence and calculate the sum of three terms.
¢} First term 4, common difference 8 .Calculate the sum of first 4 terms.

d) First term 5,common difference 10}, Write the arithmetic sequence and find the sum of first 5 terms

e) If the first term of an arithmetic sequence is n and common difference 2n then prove that the sum of first n
terms is n”
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~
a) 2,6
eum=24+6=48
B 3.9, 15
sum=349415=27T
c) 4,12,20, 28
sum= 4 + 12 + 20 + 28 = 64
5,15, 25; 35,456
sum= 53+ 15+ 20+ 35+ 45 =125

i

e) n,dn.5n, M- (2n—-1) xn
Tl =N, Tn = (2n— 1)1

= i [ .
sum= () +Tp} X 5 =n

22) This is the sequence of fine dots which make square pattern

a) Write the number of dots in each square as a sequence.

b) How many dots are there in sixth square

c) What position in the sequence a square with 100 dots comes
d) Write the algebraic form of this sequence

e) How many dots are there in the square just befow 10007

a) 1,4,9,16,25---

by 36
¢} 10th position
d} .T.!n — ﬂg

e) 061 dots . It Is 317

23} We have seen the sequence of interior angle sum of polygons in the class.The sequence Is given below
180, 360, 540, 720 - - -

a) This Is the sequence of the multiples of 130 .Write the algebraic form of this sequence
b) What is the fifth term of this sequence.
c) If the polygons are requiar , all interior angles are equal .Write the sequence of interior angles

d) Think about the algebraic form of the sequence of inteior angles and send your answer to the teacher.
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- Answers

a) rn = 180m

b) x5 = 180 x 5 = 900

c) OO, 90, 108, 120 - -- . This is obtained by dividing the angle sum by the number of sides.
d) Look at the pattern given below

180x1 180 % 1

60 -
3 142
ul :} 4
90 — 180 x 2 = 180 % 2
4 242
180 x3 180x 3
108 = -
5 342
180 x 4 180 x 4
120 = B
f 4+ 2
Proceeding like this we get
S 180
T a2

e

24) Complete the addition :

a) Calculate the sum of counting numbers from 1 to 10
by Calculate the sum of counting numbers from 1to 100
¢) Calculate the sum of the 48 terms of the sequence 3.4, 5 -+« obtained by adding | repeatedly

d) Calcualte the sum of counting numbers froml Oto 20

Answers
1l

a) Sum=(n+1)x 5 =(10+1} x 5 =55

by Sum= (100 + 1) x 15@ — BB
0 Sum=(L+2+3+4:::50) = (1+2) = (50 +1) x P ~3 = 1272

d) Sum of nnumbers from 10 to 20 = sum from 1 to 20 — sum from 1 to 9
=(20+1)x 2 —(9+1)x § =165

25) The sum of first i counting numbers Is (n + 1) x 5 -Use this Lo complete the following calculations

a) Consider the sequence of the multiples of 3
3,6,9 -+, Which is the largest two digit term of this sequence

by Calculate the sum of all terms of this sequence below 100
¢) Find the sum of all even numbers below 100

d) Calculate the sum of all multiples of 7 below 100

r Answers

a) 99

b) 3+6+9+---09=3(1+2+3+---33)=3x(33+1) x 3 = 1683
€) 2+4+6+4---08)=2(1+2+4+3+...49) =2 x (494 1) x L = 2450
d) T+14+21+---9B=T(1+2+3---14) =Tx (14+1) x L =735

26) Answer the following questions

a) Find the sum of first 10 odd numbers
by Find the sum of first 25 odd numbers
c) How many odd numbers from 1 makes the sum 12257

d) 1+3+5+7 -+ 2n —1 is in between 900 and 1000, What is n?
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- ANSWers

a) 8, = nZ, 810 = 10° = 100
b) 2, = n?, 825 = 25% = 625

€) @YIHO NAYTURIYHLENS D = 1.
= m = 1

d) Perfect square in between 900 and 1000 is 961. n* = 961, n = 31

27) Have you heard of triangular numbers?The sequence of triangular numbers is given below

1,3,6,10,15,21---

1t th term of this sequence can be obtained from the pattern

B
3=142
b=1+2+3
W=14+2+3+4
15=14+24+34+44+5

a) What is the 10th triangular number?
b) Write the algebraic form of the sequence of triangular numbers
¢} Which is the largest two digit triangular number?
d) Find the 50 th triangular number

| :
a) Tio=1+2+3-+10=(10+1)2 =55

b) {n—.—I}x%

) Tia=(13+1)x ¥ =91
d) Tso =(50+1) % '5:? — 1275

28) Look at the pattern given below

|
3 3 /

9 11 13 15 17
1921 23 25 2129 3l

a) Write the sequence of number of numbers in each line
) Write the algebraic form of this sequence

¢) How many numbers are there in 20 th line ?

d) Which number comes in the right end of 20 th line 7
d) Which number comes In the left end of 20 th line ?

) How many numbers are needed to make 20} lines of this pattern.
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Answers

a) 1.3,5,T-:
b) #n=dn+4+({f —d)=2n -1
€ Pan=2x20—1=239
d) meamuImIealsgas cuyenl: 1,7, 17, 31 - .-
;AI.-” — E:”::f e ]... 'I‘gn - 2 b4 EEI:E = l -— ?{}g-
EmRa mIoudlnes maumamruesiy= 799
g) 2x 102 — 1 4+ 2 = T23.(Add 2 to the number in the right end of 19 th line

N 20¢ = 400 are neaded

249) Look at the pattern given below

a) Write the sequence of number of numbers in each line
b} Write the algebraic form of this sequence

¢} How many numbers are there in 20 th line ?

d}y Which number comes in the right end of 20 th line 7
d) Which number comes in the left end of 20 th line ?

e) Calculate the sum of all numbers upto the end of 20 th line

a)y 1.3,9, 7.
by #n =2n —1
c) 39

d)y 20% = 400
{(Seguence of numbers in the right end :1. 4.9, 16 ---)

e) 19° +1 = 362
f) 1,2,3.4--- 4005um of numbers : = (400 + 1) x 158 = 80200

N,

30) The first Lerm of an arithmelic sequence is 3 and common difference 2.

a) Write the sequence

by How many times common difference should be added to its first term to its tenth term
t} What is the tenth term of this sequence?

d) What is the 1001 th term of this sequence?

&) Is 100 a term of this sequence 7 How can we realize it?

" Answers ™

a) 3.5,7.9--

b) Ytimes common difference should be added
) Tip=34+9x2=34+18=121
d) zion =34+ 100 x 2 = 203

e) All terms are odd numbers . Even number 100 cannot be the term

31 24,01 34,39 L1- .. i a number sequence I it Is an arlthmetic sequence

a) What is its common difference
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by Write two missing terms of this sequence
c) Write three more terms of this sequence
d) What should be a added to the first term to get its tenth term

&) Write the algebaric form of this sequence

i Answers

2) 2d=34-24=10
g=5

b} Number In the first box Is Number In the second box 39 + 5 = 44
c) 49,54, 59

d) 9 common difference= 9 % 5 = 45should be added

@) &ty =dn+(f —d) =5n+ 19

32) 15 th term of an arithmetic sequence is 4058 and its 200 th term is G
a) What Is the common difference?
by What Is the first term?
c) What is the tenth term of this sequence?

d) Write the n th term or algebraic form of this sequence

a) 5d =60 —40=20.d = 4

by 21 =2is — 14 x4 =40 - 1d x 4 = 40 — 56 = —16
A Tio=F4+9d=-164+9x4=-16+36=20

dy o =dn+(f —d)=dn - 20
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Chapter 2
CIRCLES

Focus Points

* Angle in the semicircle is 90°
* Angle outside the semicircle is less than 90°
+ Angle inside the semicircle is greater than 90°

* An arc of a circle can make three type of angles. Angle on the arc, angle at the centre and
angle in the complement

» Angle formed by the arc in the complement is half the angle at the centre
* Sum of the angles at the centre and in the complement is 180°

+ Angles on an arc are equal

» If the vertices of a qudrilateral are on a circle we call it cyclic quadrilateral.
* The sum of the opposite angles of a cyclic quadrilateral is 180°.

» The converse of the above statement is also true. If the sum of the opposite angles of a
quadrilateral is 180° it will be a cyclic quadrilateral.

* Square, rectangle and isosceles trapezium are cyclic .

+ Two chords of a circle AB and C' ) intersect at the point P inside the circle .It can be
proved that PA x PB = PC' x PD

+ This relation can be used to construct a rectangle having equal area of another rectangle.
* If the chords intersect outside the circle ,the same relation holds. PA x PB = PC' x PD

* In the case of the intersecting chords of a circle,if one chord A is the diametre of the
circle and other chordC' D is perpendicular to the diametre jthen PA x PB = PC"

* This relation is used to construct a square with same area of a rectangle.lt can be used to
draw the lines of irrational lengths.

1) ABClis a triangle in which AB = AC = BC
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a) What are the measure of its angles?

b) What is the position of the vertex (' based on the circle with diametre. A 5?1s it inside ,outside
or on the circle,

Answers

a) G0°

b) Outside the circle

2) In the figure A is the diametre of a semicircle.Three angles . i, = are marked outside, on the
semicircle and inside the semicircle.

Q
£\

a) What is the value of y?
b) If . . 2 are in an arithmetic sequence,then what is .r 4 27

c) If the common difference of the sequence is 50 then find & and z

Answers

a) y = 90°
b) &+ z = 2 x 90 = 180" (Refer the propery of arithmetic sequence)

¢) d=50,.2=90-—50=40°2z=90+ 50 = 140°

3) a) Draw a circle of radius 3cm. Construct a square with vertices are on the circle.
b) What is the length of its side?

¢) Calculate the area of the square.

Answers

a) Draw a circle of radius 3cm and diametre A .

b) Draw another diametre (' Dperpendicular to /A 3. Join the end points of the diametre
. AC B D will be a square

c) Side of the square AC' = V3% 4 32 = 34/ 2cm.
Area = 3v/2 x 3v/2 = 18sq.cm
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4) In the figure S BDE = 40°

a) What is the measure of angle A 3?
b) Wha Is the measure of angle AC 57

c) What is the measure of angle A 37

Answers

a) ZADB = 180 — 40 = 140°
by ZACB = 180 — 140 = 40°
) ZAOB = 2 x 40 = B0°

5) Triangle (AE is an equilateral triangle

a) What is the measure of angle AO B?
b) What is the measure of angleAF B?

c) What is the measure of angleA()B?

Answers

a) ZAOB = 60°
b) ZAPB = 3 x 60° = 30°

&) ZAQB = 180 — 30 = 150°
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6) Draw a circle of radus 3cm.Construct the angles 30° and 1507 with vertices on the circle using

compasses and scale only.

#* Draw a circle of radius 3cm.Mark the center of the circle as (O

+ Mark a point A on the circle.Draw the radius () A.

* With A as the centre and (2 A as radius , draw an arc which cut the circle at /3. Join
OB, ZAOB = 60°

* Mark a point Fon the complement of the arc AB,which makes G0 at the
center.ZAPB = % x 60 = 30°

* Mark a point () on the arc AB. ZAQB = 180 — 30 = 150°

7) In the figure BDE = 40°

a) What is the measure of ZADB 7
b) What is the measure of ~ AC' BE?

¢) What is the measure of 2 AODB

T+1+1

Answer

a) ZADE = 180 — 40 = 140°

b) LZACEB = 180 — 140 = 40°

¢) ZAOB = 2 x 40 = 80°

8) ABC D is a square .The diagonals AC and B D intersect at O.
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a) What is the measure of angle AOB?
b) What is the measure of angle AP B?
¢) What Is the measure of angle AQ B

~

a) Diagonals of a square are perpendicular to eachother.Z AQO D = 90°

b) ZAPD = 45°
¢) ZAQD = 180 — 45 = 135°

9) JABC is a parallelogram.Three vertices are on a circle and one at the centre.l” is a point on the
circle

a) Draw AP and C P, mark the angleAPC = x. What is £~ AOC
b) What is angle A BC'?
¢) Find ¢

d) Find the angles of the parallelogram

Answers

) LA =2
by £ZABC = 2x Opposite angles of a parallelogram are equal
) £LAPC + ZABC = 180°x + 2z = 180, 3z = 180,z = 60

d) Angles are 1207, G0°, 120°, 60~
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10) In the figure (J is the centre of the circle,Z BAQ = 20°, 2 BCO = 10°

&)

a) What is the measure of angle ABC'?
b) What is the measure of angle AOC'?
¢) What is the measure of angle A D(C'?
d) Find the angles of triangle AOC

e) If the diametre of the circle is 10cm then find the length of the chord AB

Answers

a) In triangle OAB O A = OB. Angles opposite to the equal sides are equal.Similarly

in the case of triangle O B( also.
LABC = 204 10 = 30°

b) ZAOC = 2 % 30 = 60°
o) £ADC = 180 — 30 = 150°

d) Triangle AOC, OA = OC, ZOAC = ZOCA = 5% = 60°AOAC is an
equilateral triangle. Angles are G0°each.

e) OA = AC = OC' = Hcm, radius S5cm.

1) In the figure (s the centre of the circle, 2O AC = 45%then

a) What kind of triangle is O AC'?

b) What Is the measure of angleABC'?
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¢) What is the measure of angle ADC'?
d) If the radius of the circle is Gicm then what is the length of the chord AC.

Answers

a) OA = OC, L0AC = ZO0CA = 45° 2 A0C = 90°. AQAC is an isosceles
right triangle

b) ZABC = L AOC = 45°
¢) ZADC = 180 — 45 = 135°

d) AC = V62 + 62 = 64/2em

12) Draw a circle of radius 3cm , construct an equilateral triangle with vertices on the circle. What is

the length of the side?

* Draw a circle with centre () and radius 3cm. Mark a point A on the circle and
radius() A.

+ Divide the angle around the centre 12()”each and mark the points I3, C'on the circle

» Draw triangle ABC" .

* Length of side = Bv‘ﬁtm

13) (Jis the centre of the circumcircle of triangle A B,
If ZBAC = y, Z0BC = xthen

a) What is the measure of 2 B(C'(0?
b) What is the measure of £2BOC?

¢) Prove that x 4 y = 90°

Answers

a) Since OF5 = OC' opposite angles of these sides in triangle O BC" are equal.
L8B30 =1,

b) ZBOC = 180 — 2z

c) We know that £ BOC = 2 x ZABAC
180 — 2 = 2y, 2x + 2y = 180,z + y = 90°
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14) In triangle ABC, 24 = T0°, £ B = 80", The vertices of the triangle are on the circumcircle of
the triangle .Radius of the circumcircle is 3cm.Construct the triangle.

- Answers ]

» Draw a circle of radius 3 , mark its centre as() and a point A on the circle. Draw the
radius (VA

*+ Mark a point /3 on the circle such that ZAQOB = 2 x 70 = 140°
* Mark a point C' on the circle such that £ BOC = 2 x 80 = 160°

x Draw triangle ABC .

15) P and () are the centre of the circles shown in the figure. Circles intersect at B and C')f ZAQB =
130° then

a) What is the measure of ZACB?
b) What is the measure of 2 BC [)?

¢) What is the measure of ZBFPD

- AnNswers

a) ZACB = 3 x 130 = 65°

b) ZBCD = 180 — 65 = 115°

¢) The central angle of the complement of the arcBC D is 2 x 115 = 230°.Therefore
LBPID = 360 — 230 = 130°

16) In the figure Z/BAC = &, ZCBO = y, O is the centre of the circle.

L
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a) What is the measure of & BC(0)?
b) What is the measure of 2~ BOC'?
¢) What is the measure of £ B P(C'?
d) Prove that x — y = 90°?
, ~

a) LBCO =y
(In triangle BC' O, OB = OC'. Angles opposite to equal sides are equal.)

by £BOC = 180 — 2y

¢) LBPC =3 x ZBOC = 1 x (180 —2y) =90 — y

d) ZBAC + £ZBPC =180,z + 90 — y = 180, & — y = 180 — 90 = 90°

17) In the figure () Is the centre of the circle If ZBC'0 = 55°%, ZBAQ = 20%then

a) What is the measure of ZOBC?
b) What is the measure of Z BOC?
¢) What is the measure of &£ AOC'?

d) What is the measure of ZABC?

a) ZOBC = 55°

(In triangle O BC', OB = OC'. Angles oppaosite to equal sides are equal.)
b) ZBOC = 180 — (55 + 55) = 180 — 110 = 70°

¢) Intriangle AOB,ZB = 20°, ZACB = 180 — 40 = 140°
LAOC = 140 — 70 = 70°

d) ZABC = 1 x 70 = 35°

18) In the figure () Is the centre of the circledf £ B AC = 32%then
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a) Find the angles of triangle O.AB
b) What is the measure of 2 DOC'?

c) Find

Answers =)

a) In triangle OAB,OA = OB. Therefore /B = 32°, ZAOB = 180 — 64 = 116°

b) ZDOC = 116°
(Opposite angles are equal)

c) Intriangle OC D 2D = x
T+Tr+ 116 =180.2x =64, = 32

19) This Is the picture of a clock face.l, 8, 5 are joined to make a triangle.Find the angles of this triangle.

Answers

* The central angle of the arc in between two numbers(say 1, 2) is 1#3 x 360 = 30°.
The central angle of the arc between 1 and 5 is 4 x 30 = 120°.

The angle of the triangle with vertex at 8 is 5 x 120 = 60°

* The central angle of the arc between 8 and 5 Is 3 x 30 = 90°,
The angle of the triangle with vertex at 1 is 5 x 90 = 457

* The central angle of the arc between 8 and 1 is 5 x 30 = 150°,
The angle of the triangle with vertex at 5 is % % 160 = 7h"

20) In the figure PO RS Is a cyclic quadrilateral.Z P =z, £2Q =y, £ R = 3x, £5 = Hyy.
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a) Find x and y

b) Find the angles of the quadrilateral.

ay ZP+ ZR = 180°

x4+ 3r =180,4x = 180, x = 45
L0+ £85 = 180°, y 4+ by = 180, 6y = 180,y = 30

b) £LP =45 LR =3 x 45 = 135° £ = 30°, 45 = 5 x 30 = 150°

21) ABC D is a cyclic quadrilateral.A B is the diametre of the circle , AlD = CD and ZADC =
130°.

a) What is the measure of £ AC [3?
b) What is the measure of £ ALBC?
¢) Find ZDC'B.

d) What is the measure of ~ B AD?

|

a) £ ACE = 90°(Angle in the semicircle)

by LABC = 180 — 130 = 50°

¢) Since C'1D) = A the angles opposite to the equal sides of triangle A D are equal.
ZDCA =25° £4DCEB =90+ 25 = 115°

dy ZBAD = 180 — 115 = 65°
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a) What is the measure of 2~ BC' [)?
b) What is the measure of £C' D B?
c) What is the measure of 2 ADC'?

d) What is the measure of £ ABD?

Answers

a) ZBCD = 180 — 70 = 110°

b) ZCDB = 180 — (30 + 110) = 180 — 140 = 40°
) LADC = LADB + ZBDC = 90 + 40 = 130°
d) £ZABD = 180 — (90 + 70) = 180 — 160 = 20°

25) The parallelogram which is not a rectangle is not cyclic. Justify this statement

Answers -

* A D is a parallelogram(Draw a parallelogram and name it as A C' ) in an order.

LA =L

* Since ABCD is not a rectangle £ A # 90°, 2C # 90°

w LA+ LC 4 180°.
. ABCD is not cyclic

26 In the figure ABC D Eis a regular pentagon.Prove that ABC Elis a cyclic quadrilateral.

D
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22 Inthe figure BD = CD . ZDBC = 25°

D

a) What is the measure of £ B D(C'?
b) What is the measure of 2 BAC?

¢} What is the measure of 2~ FE B(C'"?

- Answers .

a) Intriangle BD(C', BD = (' D. Angle opposite to these sides are equal .2 (' D
25"

/BDC = 180 — (25 + 25) = 130°

by £LBAC = 180 — 130 = 50°

¢) LBEC = ZBAC = 180 — 130 = 50°,ZEBC = 180 — (90 + 50} =
180 — 140 = 40°

23) In the figure ABC' D is a quadrilateral in which AE s parallel to C'D and AD = BC

Prove that ABC D) is a cyclic quadrilateral.

Answers

* The line AB is parallel to C'D. Therefore 24 + £ = 180°

* Since AD = BCthen ABC' D) is an isosceles trapezium Z A = £ B

* Therefore 2B + ZD = 180°. ABC Dis a cyclic quadrilateral .

24) (', D are two points in a semicircle of diametre AB.
f ZBAD =70° ZDBC = 30°then
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- Answers

(5—2)x 180
20 — 108°

= One angle of the regular pentagon is =

0 — 108 ..
ltf-[i. 108 _ 362

% Intrlangle EDC, ED=CD, /A DEC = ZDCFE = 5

» ZECE = 108
1807,
ABCEis cyclic.

36 = 72°. In the quadrilateral ABCFE, ZA+2£C = 108472 =

27) In the figure the chord A5 has length Scm and OA = Hcm.

a) What is the length of O 57?

by FOC" = 2.5cm, what is the length of (J1)?

-' ANswers

C

WX

D

a) OB =8—5=3cm

b) OA x OB = OC x OD
5x3=25x0D,0D =;

—
=N

= = Gcm

L3

28) The chords AB and ') intersect at () .This point divide each chord into two segments
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a) What is the relation between these segments?
b) If C'1) = 10em and (L) = 4em then what is the length OC'?

c) f DA = Bem , OC = 6em and (O 1) = 4em then what is the length (O 137

Answers

a) OA x OB =0C x OD
by OC =0CD~-0D=10—4=46 cm
) 8xOB=6x%x4,08B =3cm
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29) The chords AB and C' ) intersect at P outside the circle,

a) What is the relation between PA, PB, PC and PD?

b) f AB = 5em, PB = 3em , PD = 2¢m then what is the length C' D2

Answers

a) PA x PB = PC x PD

b) (5+3) x 3= (PD+CD)x PD
(5 + 3) x _(E—I—F’D}xz
>+ CD = 12.CD = 10cm

30) A is the diametre of a semicircle, F is a point on AR and PC' is perpendicular to A3

C

a) Prove that PA x PB = PC*
b) FPA = 9¢cm, PB = 4 cm then what is the length P('?

¢) What is the area of the square with side P('?

:

a) Draw AC. BC .Consider triangle APC' and triangle BPClfZPAC
LPCA=90 -2, /PCB=90—-(90—12)=2,£ZPBC =90 -z
L _ B

- F
P A % PB = PC*,

b) PC? =9 x 4= 36, PC = 6cm

¢) Area P(C"? = 3Gsg.cm

These are similar triangles .Sides opposite to the equal angles are proportional .

rthen
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31) 14 B is the diametre of a semicircle, P is a point on AE and PC' is perpendicular to AB

C

a) If PC' = Gem,and P B = 3om then what is the length of P.A
b) What is the radius of the circle 7

¢) What is the area of the square drawn with side F(C'?

Answers

a) PA x PB = PC*
PA x3=6° PA=12cm

by AB = 12 4+ 3 = 15cm ,Radius 7.5cm.

¢) Area PC? = 36sq.cm

32) In the figure AL is the diametre of the circle and P is perpendicular to the diametre. P A

PB=2:1and PC = 6cm.

a) Write the relation between P A4, PE and PC'?
b) Find the lengths P A and P

c) What is the radius of the circle?

Answers

2y PA x PB = P2

By EPB =5 3drxr= 62222 =36 22 =18, 0 =+v/18=+v/0 x 2 = 32
PA =62, PB = 32

€) AB =6v2+3v2 =92
Radius = i’f‘%cm
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33) Draw a rectangle of sides Hecm and 3cm .Construct a square whose area is same as the area of

the rectangle
~

+ Draw the quadrilateral ABC'D. AB = 5em, BOC = 3em.

+ Produce AB and mark the point E such that BC' = BE
= Draw a semicircle of diametre A F Produce B, meet the semixircle at F'.

* BA x BE = BF? canbe written as AB x BC = BF?. AB x BC is the area
of the rectangle

* Draw a square of side BI".Area of rectangle is equal to the area of the square as
per the relation AB x BC' = BF"*

34) Draw an equilateral triangle of one side v 18cm

% 18=6x3,64+3 =49
Draw a line A Bof length 9em

* Draw a semicircle with diameter A B. Mark a point P at the diatance Gem from A. Draw a
perpendicular from P to A3, This line cut the circle at C'. P(C' = /18,

+ Draw an equilateral triangle with PC’ as side
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Chapter 3:
MATHEMATICS OF CHANCE

Focus Points

* Probability or mathematical chance is measured as the ratio of favourable outcome and
possible outcome .

+ [The experiments whose resut or outcome cannot be predected are called probability
experiment

* Probability can be measuered as the ratio ol areas in the calculation of the probability
relating to the area of geomelric figures . Here facourable outcome is the overlapping area
and the possible outcome is the larger area.

+ A square is drawn inside a circle.A fine dot is placed without looking into the figure. The
probability of falling the dot into the square Is the ratio of the area of the square to the
area of the circle.

e o

1} A vessel contains 3 black beads and 2 white beads. One is taken from the vessel without looking into the
vessel.

a) What is the probability of getting black bead?
by What is the probability of getting white bead?

Answers

a) Probability of gelling black bead — —:

a) Probability of getting white bead—= =’

2} A box contains 10 cards on which one of the numbers 1. 2,3 - - - 11) is written in each card.One card is taken
from the box at random.

a) What is the probability of getting a an even numbered card
b) What is the probability of getting an odd numbered card?

c) Whalt is the probability of getling a card on which a prime number is written ?
d) Whal is lhe probability of gelling a perfecl square on Lhe card.

- Answers =

a) Probability of egtting even = %

b) Probabllity of getting odd= 15

c) Probability of getting prime number— l—jﬁ
aEI\Muos ol 2, 3,5, 7

3

d) Probability of getting perfect square= 10

adspondynemod 1, 4,9

1
3) Each of the numbers from 1 to 100 are written on small paper pieces .0One is taken from the card at random.

a) How many perfect squared cards are there in the box?
by What is the probability of getting a perfect squared card?
c) What Is the probabllity of getting an even numbered card?
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d)} What is the probability of getting an odd numbered card?
e} What is the probability of nol getting a perfect numbered card?

,

a) There are 10 perfect squares

10 5 0

b) Probability of getting a perfect square= 55 = 15
¢) Probability of getting even perfect square= 15 = ﬁ
d) Probability of gelling odd perfecl square= . — L

100 — 20
1

e) Probability of not getting a perfect square = 1 — §; = .]!ij

4) A die in which the numbers 1 to Gare written on the faces is thrown

a) What is the probability of falling an even numbered face?
b) What is the probability of getting an odd numbered face ?

c) What is the probability of getting a prime numbered face?

Answers

a) Probability of falling even face— fi ==

ba|=

b) Probability of falling odd face = [—: =

b f—

c) Probability of falling prime numbered face = & =

r

5) Two digit numbers are written in small paper pieces and placed in a box.One is taken from the box at random

a} How many multiples of 5 are there in the box?
b) What is the probability of getting a multiple of 57
¢) What is the probability of not getting a multiple of 5%

a) 10,11,12---99%are the two digit numbers . Number of two digit numbers is 90
Multiples of five are 10, 15,20---95
Number of numbers = |58

14

b) Probability of getting a multiple of five = =

c) Probability of not getting a multiple of five 1 — % = ,"%

F

6) Numbers 1,2, 3:.- 17 are written in small paper cards and placed in a box.One card is taken from the box

at random.

a) What is the probablility of getting odd numbered card?
b} What is the probability of getting prime numbered card?
¢} What is the probability of getting a multiple of 37

d) What is the probability of getting a multiple of 2 and 37

Answers

a) %
b) 17
c) J_—i.
d) =
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7) A die numbered | to 6 are thrown.
a) What is the probability of falling a number less than 47
b) What is the probability of getting a multiple of 22
¢) What is the probability of falling a multiple of both 2 and 3
d) What is the probability of not falling a prime number?

r Answers )

a)

bt (-l = #H

b}

c)

[ LR [

d}

8) What is the probability of getting 5 Sundays in the month December?

, |

There are 31 days in December, 2=days decide dweeks ,so four Mondays.

The combinations are(Sunday, Monday, Tuesday),(Monday,Tuesday Wednesday).(Tuesday,
Wednesday ,Thursday ),

(Wednesday, Thusday, Friday),(Thusday, Friday ,Saturday),(Friday, Saturday,Sunday ),
(Saturday,Sunday, Monday) .

There are three combinations in which Moday occur.Probability of occuring five Mondays is %‘

a) The numbers 1,2, 3, dare written in small paper cards and placed in a box.

a) How many cards are there in the box?

b) if one card is taken from the box at random , what is the probability of getting an even numbered
card?

¢) What is the probability of getting an odd numbered card?

d) What is the probability of getting a card with equal digits?

, ~
a) Numbers are
11.12,13. 14
21,22,23,24
31,32,33, 34
41,42, 43, 44

Total number = 16

b) Eight of them are even. Probability of getting even is 'I% = E
c) Eight of them are odd . Probability of getting odd is % = %

d) 11,22,33,44 are the numbers with equal digits .Probability - = §

10) Two digit numbers are written in small paper pieces and placed in a box.

a) How many paper slips are there in the box?
b) If one is taken from the box, what is probability of getting a number with digits same?

¢) If one is taken from the box, what is probability of getting a number in which the product of the digits
a prime number.

d) What is the probability of getting a prime number?
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49 are two digit numbers . There are N such numbers

.66, 77,88,99

a) 10,11,12.-

b) Numbers with same digits are 11,22, 33,44, 55
Total number of these numbers is 9
Probability= 7 = -

¢) In the two digit numbers with product of the digits a prime
one of the numbers 2, 3, 5.7
Mumbers are 12,13, 15.17,21,31,51, V1.

Probability = 75

, one digit is 1and other digit is

d) There are 25prime numbers below 100. 4 of them are one digit primes and the rest of the

: . R, N
21 numbers are two digit primes Probability is = 55

i

1) Two dices numbered 1,2, 3,4, 5,6 are thrown together.The outcome faces are written as pairs.

a) How many pairs are there 7
b) Make the list of pairs with sum 2 ,3 4,5 and 6 seperately

¢) Whalt is the probability of occuring the maximum sum

r Answers

a) number of pairs 6 % 6 = 36

by (1, 1} —+sum = 2
(1,2),(2, 1} —sum = 3
(1,3).(2,3).(3,1) —-sum= 4
11 fl} --l l} 2.3)(3.2) 2sum = 5
(1,5 (2,4)(4,2), (3. aj —ssum = 6
kL G} {b 1‘1 { 3){":?3} (3,4),(4.3) —+sum= 7
Sums are 2. 3,4.5,6,7---12.Largest is 12.

¢) Proceeding like this there is only | pair with the largest sum 12.Probability = J—’ﬂ

e

12) Two dice numbered 1to6 are thrown at together,

a) Write the outcomes as pairs
b) Whal is the probability of the occurence of equal numbers ?
¢) What is the probability of the occurence of perfect squares ?

d) Whalt is the probability of the occurence of multiple of 2 in one die and multiple of 3 in other die ?

r Answers

ay (1,1).(1,2),(1,3), (1;4}),(1.5), (1, 6)
(2,1),(2,2),(2,3),(2.4), (2,5}, (2, 6)
(3.1),1(3,2),(3,3),(3.4),(3.5).(3,6)
(4.1),(4,2),(4,3),(4,4),(4,5).(4,0)
(5,1),(5,2),(5,3), (5,4}, (5,5),(5,6)
(6,1),(6,2),(6,3),(6.4),(6,5), (6,6)

n} 5[:

ey (1,1),(1,4),(4,1),(4,4).

Probability Tlr:.

d) (2,3),(4,3),(6,3),(2,6),(4,6),(6,6),(3,2),(3,4), (3,6),(6,2), (6,4)

Probability
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13) There are two circles in the picture.One is inside other.Radius of the small circle is half of the radius of the
big circle.

a) i the radius of the small circle is » then what is the area of the small circle and big circle ?
b} If a fine dot is placed into the figure, whatb is the probability of falling the dot in the small circle?
c) What is the probability of falling the dot the yellow shaded part in the figure.

’ Answers

a) Area of small circle v
Area of big circler ¥ (2r)¢ = dxr®

2
b) Probability of falling the dot in the small circle is 7 = —i

. i __ 3
¢) Praobability of falling the dot in the yellow shaded partis 1 — 5 = 3

b

14) Triangle PO is drawn by joining the mid points of the sides of triangle A B,

A

a) How many equal triangles are there in the figure?
b) A fine dot is placed into the figure. What is the probability of falling the dot in triangle P HR?
c) How many parallelograms are there in the picture?

d) A fine dot is placed into the figure. What is the probability of falling the dot in the parallelogram
POQRC?

a) There are dequal triangles .

SNPOR, AAPQ, APCR, AQRBare
by % (Area of equal triangles are equal)

¢) There are 3 parallelograms .

POQRC, PQEBRER. PRQA are equal parallelograms .

d) To fall the dot in the parallelogram PO RC it should either be in triangle PC' R or triangle
POR
Probability Is £ = 3

15) A square Is drawn In a circle . The vertices of the square are on the circle. A fine dot Is placed into the
figure at random. What is the probability of falling the dot in the shaded square.
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Answers .

* I one side of the square a the diagonal is d = va? + a? = v/2a
Radius of the cirde Is “¥2 — -2

2T W3
Ly PR, |
« Area of the square a’, area of the cirde 7 x (%) = %
=4 v
* Probability of falling the dot in the shade is = a® + T3~ = ﬁ

16) (2 is the center of the circle of diametre Afs.
There is another circle with diametre (2B . r is the radius of the small circle

A 0 B

ay What is the radius of the big circle 7
b} Find the area of big circle and small circle.

c) If afine dot is placed into the figure what is the probability of falling the dot in the shaded part.

- Answers .

a) 2r
R
b) Area of small semicircle =5~
- 31 e :
Area of big semicircle = .; L = 2qr?
¢) Area of coloured part 27r® — arf _ gact
: 3 3

Probability= 3

17) A boc contains three paper slips carrying numbers 2, 3,4 . Another box contains paper slips carrying

frar:tinns%, lg %.E‘rr‘re is taken from each box al random

a) How many pairs are possible?
b) What is the probability of getting the product of numbers in each pair a natural number?

¢) Wha is the probability of not getting the numbers in the pair whose product is not a natural number?
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Answers -

a) Number of pairs= 3 x 3 =10

(2,3).(2, %L (E%J
(3, ‘?-'}._ (3, ?}_ :;:a?*]
(4,5):(4,35),(43)

b) Pairs with the product a natural number are (2, %} (3. %j, (4, llj (4, .]E}
There are four such pairs.
Probability of getting the product a natural number Is = 2

G

4

L

¢) Probability of nolt getling the product a natural number is 1 —

[ra]feiL]

o=}

18) Manju has three ornaments :Green , Red and Blue ear rings and chains.She ware it in different ways.

a) How many ways she can ware the ornaments?
b) What is the probability of waring ornaments of same colour?

c) What is the probability of wearing the ornaments of different colours?

1
a) Numberof pairs 3 x 3 =190

(Green, Green),(Green ,Red),(Green,Blus)
(Blue, Green).(Blue Red),(Blue Blue)
(Red, Green),(Red,Red),(Red,Blue)

b) (Green,Green),(RedRed),(Blue Blue)

Probability= f; = —'3

¢) Probability of wearing different colours is 1 — 55 == %

19) A box contains 4 black balls and 3 white balls. Another box contains 5 black balls and 3 white balls. One
from each box Is taken at random.

a) How many pair of balls are possible 7

b) What is the probability of getting both balls black?

c) What is the probability of getting both balls white?

d) What is the probability of getting balls of different colours?

Answers )

a) Total number of possible selections = (3 +4) x (5 4+ 3) =7 x 8 = 56

et

b} Probability of getting both black1=22 = =1

)
56 56
c) Probability of getting both white%ﬁ = %
d) Probability of getting balls of different colours!™*LLEx2) _ 21

20) A box contains four paper slips carrying numbers 1, 2, 3. 4.Another box contains paper slips carrying numbers
1,2, 3. One from each box Is taken at random and entered as pairs.

a) How many pairs are possible ?
b) What is the probability of getting a pair with the product of the digits odd?
c) What is the probability of getting a pair with the product of the digits even?
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a) Mumber of pairsd = 3 = 12
(1,1},(1,2),(1,3)
(2.1),(2.2),(2,3)

3. 1), (35 2):43,3)
(4,1), (4,2),(4,3)

b) Pairs of getting product odd are (1,1)(1,3),(3,1)(3,3)
Probabllity ;5 = 3

¢) Probability of getting product even — | — % %

21) There are 30boys and 20girls in 10A4. There are 15boys and 25girls in 105.
One student is selected from each class at random.

a) How many ways the selections can be made %
b) What is the probability of getting both boys?
¢) What is the probability of getting both girls?

a) Total number of pairs (20 + 30} x (15 4+ 25) = 50 x 40 = 2000

4 . __30x]5 _ 450 _ B
b) Probability of selecting both boys= S555" = spa6 = 1

c) Probability of getting both girls= 2025 — 200, — 1
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Chapter 4:

SECOND DEGREE EQUATIONS

Focus Points

+ Equations of the form ar® +bx+c=0,a # () are second degree equations. In this unit
we dicuss varoius situations of forming second degree equations,

* The values of 1 satisfying the equation are called solutions of the equations.

* There are many methods to solve the equation. Completing the square method is a suitable
way to solve the second degree equation.

1) Form the equations in the following cases.

a) The sum of a number and its square is 12
b) When a number is subtracted from its square resuits 2()
¢) The sum of the square of a number and two times that number is 63

d) Product of two consecutive odd numbers is 6.3,

ANswers

a) If the number is & then z* + = = 12
b) If the numebr is = then 2% — x = 20
¢) If the numebr is = then 22 + 2 = 63
d) Numbers are z,x + 2then z(xr 4+ 2) = 63,2 + 2z = 63

2) The square of a number is 10.

a) What are the numbers ?
b) Take the number as x and form an equation

¢) Can the square of a real number —16? Explain.

Answers

a) Numbers are 4, —4
b) If the number is x then 2 = 16

¢) No real number exist with its square a negative number. The square of —4 and the square
of +4 is 16.
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3) x is an odd number greater than 1.

a) What are the odd numbers nearer to -
b) If the product of those numbers is 45, form an equation.

¢) Find the numbers,

Answers

a) Odd number is . The numbers nearer to itare x — 2, x + 2

by (z —2){(z +2)=45
a? — 4 =45, 22 = 49

g x="T
Numbers are 5.9

4) If the sides of a square are reduced by 1 , the area becomes 100.

a) If the side of the first square before reducing is ., form an equation.
b) Find the side of the square.

c) What will be the perimetre of the new square.

Answers

a) If one side is zthen (x — 1)? = 100
by e —1=100=10x =11

¢) Perimetre decreases by 4. Perimetre of the new square is 4()

5) The chords A and C' 1) meet at a point P inside the circle,
C'D = 21ecm, PC = 5em.

a) What is PD?
by f PA=x+41and PB = r — 1then form an equation
¢) Find the lenght P A and PB.

a) PD =21 —5= 16cm

by PA x PB = PC x PD
(+1){(x—1)=5x 16 =280
72 —12 =80.72 -1 =80

Q) at—1=80—23x*=8l,r=9

dy PA=9+1=10cmPB=9—1= 8m
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6) The product of two consecutive even numbers is 360

a) If the odd number in between these numbers is & then write the numbers .
b) Form an equation using the given condition.

c) Find the numbers.

Answers

a) Numbersarex — 1, r+ 1
by (z—1)(x+1) =360z -1 =360
¢) ° = 361.x = /361 = 19. Numbers 19 — 1 = 18,19+ 1 = 20

—

7) Consider the arithmetic sequence 5, 9,13, 17,21 ---.

a) Write the algebraic form of this sequence.
b) What is the position of the term in the sequence whose square is 6257
¢) Is 36 a term of this sequence . How can you realize it 2

d) Whalt is the position of 49in this sequence ?

[ e e,
AMSWer =

a) ep=dn+(f—d)=4n+(5—-4)=4n+1
by (4n+1)2 =6254n+1=625=25,4n=24,n=6
c) All terms are odd numbers . The even number Jbcannot be a term of this sequence

d) dn41=49.4n =48, n = 12.
12 th term Is 49

8) Consider two adjacent even numbers

a) If one of them is = then what is the other?
b) If the product is 120 then write a second degree equation.
¢) Convert this equation as a completed square by suitable changes

d) Find the numbers .

a) z+42

by x(x+2) =120
o4 4 9 = 120

¢) Add lon both sides =% + 2r + 1 = 120 + 1
(z+1)%= 121

d) z4+1=+v121=11,11,z+1=11,r = 10
Even numbers are 10,12

9) Length of a rectangle is 8 more then its breadth.

a) If the breadth is r then what is its length?
b) If the area is 240 sq.cm form a second degree equation.

¢) Calculate the lenght and breadth

Vijayabheri, District Panchayath, Malappuram

Scanned with CamScanner



Answers

a) Length= r + 8
b) z(x +8) = 240, 2% 4 8z = 240

¢) Add ()¢ on both sides. It is 16
7%+ 82+ 16 =240 + 16
(x+4)% = 256, x +4 = V256 = 16,2 = 16 — 4 = 12
Breadth 12 cmlength 12 + 8 = 20em

10) In the figure A B is the diametre of the semicircle. AB is perpendicular to PC Also, AP = BP + 5,
PC = 6.

a) Write the relation between the lenghts A, PB and PC

b) f PB = x then write an equation connecting the lenghts P A, PB and PC
¢) What is the length of P B?

d) What is the radius of this circle.yamamlnag myoanim?

a) PAx PB = PC?

b) (x + 5) x = = 62, % + b5z = 36
22+ 5z + (§)2 = 36+ (3)?
(e+3) =36+
(c+ 3y ="1¢

= +5) =/ =4
e B S
't_"*..ﬂ-_ﬁ_d
¢y PB=4
AP=44+5=9AB=94+4=13
Radius = 12cm

1) Consider the sequence of even numbers 2. 4,6, 8- -,

a) Whalt Is its algebraic form?

b) How many terms from the beginning in the order makes the sum 2107?
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a) &y, = 2n

by n{n+ 1) = 210,n% +n = 210
n2+fi.+% =21ﬂ+i
(et 3) =5

841 25
Bl B

" TR
n=%_-31=14
The sum of the first 14 even numbers is 210

A

12) The smallest side of a right angled triangle is 1 less than its hypotenuse.Third side is 2 more than the
smallest side.
a) If the smallest side is v what are the other two sides.
b) Write an equation connecting the length of the sides .
¢) What is the length of the smallest side?
d) Find the length of other sides of the triangle.

Answers

a) If the smallest side is & then hypotenuse is = & + 4, third side is « + 2

b) (2442 =(x+2P+2%,22 +8c+16 =22 +4r + 4 + 2?
a —dr—12=10

Q) #* —dr =120 —dx+4=12+4
(2—22=16,r—2=4,2=6
Smallest side is 6

d) Sides are 6, 8, 10

13) Intraingle ABC', AB = AC
Al is the perpendicular from A to B, This perpendicular distance from A to BC is 2 ¢m more than
BC'. Area of the triangle is 60 sg.cm

a) If BC' = & then what is the langth AD?

b) Form an equation connecting the lengths BC', AL and area of the rectangle
¢) Find the length of BC.

d) What is the lenghth of A)?

e) Calculate the perimetre of the triangle A BC
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L Answers

a) AD=zx142

b) 1 xax (x+2)=60
z(z +2) = 120,2% + 2x = 120

a2+ 22 +1=121,(z+1P2 =121, (z+ 1) = V121 = 11,2 = 11 — 1 = 10cm
d) AD=10+2=12

e) AB? = BD? 4+ AD*?
AB? = 5% + 122 = 169, AB = /169 = 13cm
Perimetre = 13 + 13 + 10 = 36cm

h

14) Length of a rectangle is 4 more than its breadth .Area of the rectangle is 357 sq.cm

a) If the breadth is & then what is its length?
b) Write an equation connecting length , breadth and area
¢) Find the lenghth and breadth of the rectangle .

ANsSwers

a) Lengthx + 4

b) z(x +4) = 357, 2 + 4z = 357

o) 2 +4x+4=35T+4=2361(z+2)2=361,0+2=+361 =19,2=19—-2=17
d) Breadth 17cm ,length 17 + 4 = 21cm

N,

7

15) Hypotenuse of a right angled triangle is 1 less than twice its small side.Third side is 1 more than its small
side
a) If the small side is = what is the length of other two sides .
b) Form an equation connecting the length of the sides .
¢) Calculate the length of the sides of the triangle.

a) Hypotenuse = 2x — 1, Third side =& + 1

B) 2z -1 P =2+ (c+1P, 4 -tz +1 =2+ + 2r + 1
2z — 6x =0

¢) & = 3.5ides are :
Hypotenuse2r — 1 =6 — 1 = Haom.
Other two sides are 3cm ,dom.

%

16) Two chords AB and C'[) intersect at I inside the circlef AB = 13cm
and PC =12 em ,PD = 3 em
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Chapter 5:
TRIGONOMETRY

Focus Points

* There are some special right triangles. The diagonal of a square makes two right triangles
of angles 45°, 45°, 90°

* If the side opposite to 45° is 1 then the side opposite to 90° will be v 2. The sides are in
the ratio 1 : 1: /2

* The altitude of an equilateral triangle makes two right triangles.The angles of these triangles
are 30°, 60°, 90°,
If the side opposite to 307 is 1, the side opposite to 90° will be 2, side opposite tos 60°

will be /3

* A triangle can be scaled without altering its angles.While doing so length of the sides
changes keeping the ratio of the sides constant.This is whal we have studied in similar
triangles.

» Unchaging angles and unchanging ratio of the sides make a special type of angle
measurements.These are known as trigonometric measurement of the angles.

* We define trigonometric measurement of angles on the acute angles of a right triangle.
In 45° — 45° — 90°right triangle the sides opposite to these angles are in the ratiol : 1 :
v/2.Whatever be the size of the triangle this ratio remains unchanged.

« The sides opposite to 30° — 60° — 90° angles of a right triangle are in the ratiol : /3 : 2.
This ratio is independent of the size of the triangle.This leads to the measurement of
angles.known as sin, cos, tan.

= Intriangle ABC', A, B, C'are the angles and a, b. ¢ are the opposite sides. IfZ = 90%then
sind = §,co8 A =¢,tanAd =2

* 8in30° = ;E,i-i-i“ 60° = -‘gj,ﬁiu 45° = .,1,_5.
L0 — V3 600 — 1 Are _ 1
cos 30)° = 5=, COB 6l° = 5+ COB 45H° = 75

tan 30° = ;fﬁ, tan 60° = /3, tan45° = 1

1) Consider a square of perimetre 4Ucm

a) What is the length of its side?
b) What is the length of its diagonal
c) What is the area of the square drawn on its diagonal?
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a} Write the relation between P A, PE. PC' and P
b} If PA = & form an equation

¢) Find the lengths of PA and PB

17) The sum of the first n terms of the arithmetic sequence 7.9, 11, 13- -+ is 40.

a) Form a second degree equation using this condition.
b) How many terms make the sum 40 ?
¢) Find n in another method .
18) The product of the digits of a two digit number is 18.When 63 is subtracted from the number we get the
two digit number with digits in the reversed order,
a) If the digit in the tens place is & when what will be the digit in the one’s place 7
b) Write the number using the place value of the digits.

¢) Form a second degree equation using the given condition.

d) Find the number.

19) A rod of 16cm length is cut into two pieces. Two times the square of the length of the larger piece is equal
to 164 more than the square of the smaller piece.
a}) If the length of the larger piece is .r then what is the length of the smaller piece.
b) Form an equation using the given conditions.
¢) Find the length of the pieces .
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a) Length of one side = [0cm

b) Two sides and the diagonal form a 457, 45, 90° right triangle .
The side opposite to 45" is 10cm.
.*. the side opposite to 90° is 10v/2cm

c) Area = (lflvﬁjf = 100 x 2 = 200 sq.cm

2) Intraingle ABC .2 A = 30°, BC = 10ecm

a) What is the length AB?
b) What is the length of the side AC'?
c) What is the length of the diagonal of the square drawn on AC'?

d) What is the perimetre of the square?

a) In a 30 — 60 — 90 triangle ,side opposite to 30° is 10cm
Therefore side opposite tos G0° is 10v/3cm

b) Side opposite to 90" is 2(lcm

c) Length of diagonal of the square is 2(] v/ 2cm

d) Perimetre= 4 x 20+/2 = 80v/2em

3) Consider an equilateral triangle of side 10cm

a) What is its altitude?
b) Draw a rough diagram of the square drawn on the altitude
c) What is the area of this square.

d) What is the length of its diagonal?
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a) AABD s a30 — 60 — 90 triangle. AD is the altitude. A = 5+v/3cm

b) Figure

c) Area= (5v3)%2 =25 x 3 = 75 sq.cm

F=tt
F
=

d) Length of the diagonal is 5v/3 x V2 = 51/6em

4) In the figure (J Is the centre of the circle.Z AC'E = 30°

a) What is the measure of £ AOB?
b) What kind of triangle is () AB?
¢) If the radius of the circle is 12cm then what is the altitude of triangle O AH?

d) What is the area of triangle O.A B?
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a) ZAOB = 60°

by ()4 = (JB, Angles opposite to the equal sides are equal. All angles are
6GO° .
This is an equilateral triangle

c) Look at the picture

LN

A~_D ~ B

Draw () perpendicular to AD
Triangle O [J Ais a30° — 60° — 90°triangle .
Side opposite to 90° is 12cm ,Side opposite to 30° is 6 em, 0D = 6y/3em

d) Area i w12 I['iv“’ 3 =36 n,-"r:':fsq*cm

5) The diagonal of the rectangle ABC is 12em , £ BAC = 30°

a) What is the length of the side AB?
b) What is the length of the side B('?

¢) Calculate the area of the rectangle

a) HABCIs a 30° — 60°, 90° triangle.
Side opposite to 90" is 12cm
Side opposite to 30° is Gem AB = v/ 3em

by BC = 6em

¢) Area = AB x BC = 36+/3sq.cm
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6) In triangle ABC' , the line Al} is perpendicular to BC', AB = 12cm

A

12

il 4

a) What is the length of A[?
by What is the length of AC'?
¢) What is the length of BC'?
d) Calculate the area of triangle ABC?

a) ANADB is a30° — 60° — 90° triangle.
£ A = 30", The side opposite to 90" is 12cm.

The side opposite to 30° is Gem
BD = 6em, AD = 6v/3cm

b) &HADC is adbh® — 45% — Y0° triangle.
AC = 643 x V2 = 6v/6cm
¢) CD = 6y/3em, BC = 6+ v3cm

=
L4

d) Area A = 5 x BCO x AD = § x (6+6v/3) x 64/3=18y/3(1 + v/3)sq.cm

7} In the fogure () is the centre of the circle. ZBAC = 60°,BC = 10 then

a) Draw the diametre from B which meet the circle at
b) Draw triangle BB PC, write the measure of 2B P(C'?
¢) What is the diametre of the circle? What is its radius?

d) Calculate the area of triangle BPC'?
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a) Picture is given below

Draw 3 F as in the figure. Draw PC
by £BPC = 60°. (Angle in the same arc)

c) ABPC is a30” — 60° — 907 triangle.

Side opposite to 60" is 10cm
Side opposite to 30° is "

20

Diametre = 73

d) Area= 3z x BC x PC = "-‘;':,-’qu.cm
2 Vi

8) In the figure AP is perpendicular to BC, ZACD = 150° 2 BAP

cm

Side opposite to 90° is 2 x -]f,;-'i
T

cm, Radius = —7€m

a) What is the length of AF and AB.

b) What is the measure of angle AC'P?
¢) What is the length of PC'?

d) What is the area of the triangle ABC
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a) NAPB is a30° — 60° — 90° triangle.
Side opposite to G0° is 8v/3em
Side opposite to 30" is Scm
Side opposite to 90 is 16Gcm.
AP = 8ecm, AB = 16cm

b) ZACP = 180 — 150 = 30°
c) AF = 8ecm, PC = 81/3em

d) Area — _—12 X BC x AP = % * lf}vﬁ R = ﬁ—ln.,-"ﬁ sqg.cm

9) In the figure ABC Dis a square .. DPA =30°, ZCPB = 45°, PB = 4 ¢m then

a) What is the length of BC'?
b) What is the length of AF?
¢) Find the area of the rectangle ?
d) Find the length of ' [}and P’

a) APBC is a45” — 45° — 90° triangle.
BC = d4em

b) AAPD is a30° — 30° — 90° triangle.
AD =4em, AP = 44/ 3cm.

c) AB=4+4 Jﬁcm,ﬂ{” =4dem
Area = 4(4 + 44/3) = 16(1 4+ v/3) sq.cm

d) PD = 8cm, PC = 4/2¢cm

Vijayabheri, District Panchayath, Malappuram

93

Scanned with CamScanner



a) See the diagram

by AB=+52-32=4

cos d = —1| Jtan A = —f’

, banf) = —.J;

10) In triangle ABCif £ B = 90° sin A = rf then
a) Draw a rough diagram
by Write cos A and tan A
¢) Write cos C' and tan C

a) See the diagram

by AB=+v52—-32=4
|

COs .'1. — 5T lﬂ'!'t 1 — f:’

d) cosC = —f, tan’ = —;

) If intriangle ABC', 2B = 90° sin A = (.8then

a) Draw a rough diagram.
b) Write cos A, tan A

¢) Write cos O, tan C
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a) See the diagram

b) sinAd = 0.8 = 5

AB =102 - 82 =6

; ¥ : b
cos A =153 =06,tan A= ¢
1

T, R : e f__l-
d) cosC’ = m,t;]llf =z

12) In the figure AE = 10cm, the altitue from Ato BC' is 8em 2O = 45°,

10

a) What is the length of 1?2

b) Write sin B, cos B.tan B

c) Write the length of BC

d) Find the area of triangle ABC’

e) Find the perimetre of triangle AEBC.

a) BD = v/10° — 82 = 6cm

b) sin B =
cos B = ﬁ

tan B = ::

c) LHADC is a 45 — 45% — 90° triangle.
AD = CD = Bem
BO =64+ 8= l4dcm

d) Area — :}_, x BC x AD = _—13 x 14 x 8 = 56 sq.cm

e) Perimetre = AB + AC' 4+ BC =10+ 8/2 + 14 = 24 + 8/2cm
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13) In triangle ABC' , AB = 8em, BC = 12em £ B = 120°

12
201,

a) What is the altitude from C' to AB?

b) Find the area of triangle ABC.

a) ZABP = 180 — 120 = 60°
sin 60° = 45

va _ AP
i
AP = 64/ 3cm

1

b) Area= 5 x 8 x 613 = 243 sg.cm

14) ABC'D is a trapezium .24 = 60°, 2B = 30°, AB = 1l4dem , AD = 4cm

a) What is the diatance between parallel sides
b) What is the length of C'[)
¢) Find the perimetre of the trapezium

d) Claculate the area of the trapezium.
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a) Diagram

b) In triangle ABD we have tan 45° = 'rf‘;;i'

| =2 b4 by =40

tan 30° = -
.Iil.I — =—am

W :
Height of the tower 23.1m

¢) 23.1 + hy = 40, hy = 40 — 23.1 = 16.9metre,

16) The shadow of a vertical tower on level ground increases by 10m when the altitude of the Sun changes from
the angle of elevation 45° to 30°.

a) Draw a rough diagram
b) Calculate the height of the tower.

a) Diagram

b) tan 45 = L“, l = :"}";, h=x
tan al) = F =
x4+ 10 = v3h, h = 13.65metre.

17) A tall building and a short building are standing on a level ground.The angle of elevation of the top of the
short building from the foot of the tall building is 30°.
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a) Draw DF and ('() perpendicular to AD
MAPD is a 30° — 607 — 90° triangle.
Side opposite to 90° is 4cm.

AP = 2em, PD = 2+/3cm.

by ACQRB is a 30 — 60 — 90 triangle.
QC = 2v/3em, QB = 2/3 x /3 = 6cm
PQ =14 — (2 + 6) = 6cm
C'D = 6em

¢) OB = 4y/3em.
perimetre = 14 +4 + 6+ 43 = 24 + 4v/3cm

d) Area = l, x hxla+b) = % % 2v/3 % (14 + 6) = 20+/3sq.cm

15) From a point on the ground 40 metre away from the foot of the tower sees the top of the tower at an angle
of elevation 30° and sees the Lop of the water tank on the top of the lower at an angle of elevation 45°,

a) Draw a rough diagram.
b) Find the height of the tower.
¢) Find the height of the water tank
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a) Diagram

b) In triangle ABD we have tan 45° =
| = Bt b4 By =40

1)
BC

tan 30° = =

=2 =93 1m

4

Heigh:.. of the tower 23.1m

c) 23.1 4 hy =40, hy = 40 — 23.1 = 16.9metre.

16) The shadow of a vertical tower on level ground increases by 10m when the altitude of the Sun changes from

the angle of elevation 45° to 307,

a) Draw a rough diagram

b) Calculate the height of the tower.,

a) Diagram

b) tan4d = -
tan 30 = == =

\_r"-: 3

2+ 10 = V3h, h = 13.65metre.

17) A tall building and a short building are standing on a level ground.The angle of elevation of the top of the

short building from the foot of the tall building is 307,
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The angle of elevation of the top of the tall building from the foot of the short building is 60°. The tall building
has height 50m.

a) Draw a rough diagram

b) What is the diatance between the buildings.

¢) Calculate the height of the short building.

a) Diagram

g ] E
b) tan60° = ’T” V3=5%
WORNNE . S| R
== Ji - 1.9 25.9m -
The distance between the buildings = 28.0m
: 984

¢) tan30 = 2, 2 = o5, V3h = 28.9.h = £5 = 16.7m

18) The shadow of a vertical tower on level ground increases by 10m when the altitude of the Sun changes from
the angle of elevation 45° to 30°,

a) Draw a rough diagram
b) Calculate the heighl of Lhe lower.

a) Diagram

b) tan4b = .::;!{f.f’ b s
tan 30 = —= =

w3
r+ 10 = vﬁh. h = 13.65metre.
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19) The top of a 30 high building can be seen from a point at some diatance from the foot of the building is at

an angle of elevation 30°. When the poit of observation is some distance closer to the building the angle

become G0

a) Draw a rough diagram
b} What is the distance from the foot of the building to the second point of observation.
¢) What is the diatance between two points from which the top of the building is observed .

d) What is the diatance from the foot of the tower to the first point of observation.

a) Diagram

b) In AABP tan 60° = & u”f_'} — "::', T == ﬂ — 10+v/3m
The second point is at the distance 10 x 1. r 32 = 17.32m away from the
building.

c) tan30 = 11_:}

L= B B =gt y=2+173%=30v/3—17.3 = 34.66m

V3 4yt
The distance between the points Is 34.G6m

d) Distanceis & + i = 30v/3 = 51.96m

20) A man sees a car moving towards a building at uniform speed at an angle of depression 30 from the top

of the building. After 6 seconds the angle of drepression becomes G0°.

a) Draw a rough diagram.

b) How long the car take to reach near the building?

Vijayabheri, District Panchayath, Malappuram

Scanned with CamScanner



a) Diagram

* tan60° = %, h = /32

*= tan 30 = _-r_-"_’_ = uli — .a-'T :

T+ Yy =3x,Yy = 2.

The car takes (b seconds to travel i distance. Since y = 2.1 = % Since
the car travels equal distance in the equal intervel of time the car takes
3 seconds to travel ’—; distance. That is the car takes 3 more seconds to

reach the building

21) A man sees a boal approaching the shore at the angle of depression 30° from the top of a light house .
After 6 seconds the angle of depression becomes G0,

a) Draw a rough diagram
b) How long will the boat takes to reach the shore .

¢) If the speed of the boat is 25kilometre per hour, what is the distance from the shore to the second
point of observation.
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a) Diagram

b) AABC is a30° — 60° — 90° triangledF AB = h, AC' = v/3h
AABD is a 30° — 60° — 90° triangle.AD = -1

W o
CD=AC-AD=+3h- 2 =22
) v oa W o
A B=1:92
The boat takes G minutes to reach (' to [).So the boat takes .} minutes
to reach he shore from [J

c) If the speed 25 km per hour, , ') = speed x time . Thatis C'D =

A [i
L9 X il

The diatance from A to D is 1.25km

— 2.5km.

22) A man sees the top of a light house of height 100m at the angle of elevation G0, After 2 minutes the angle
becomes 457,

a) Draw a rough diagram.
b) Calculate the distance between the positions of obaservation.

¢) Calculate the speed of the boat.
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a) Diagram

b) AABD is a45” — 45° — 90° triangle. AD = 100m
AABC is a30° — 60° = 90° triangle. AC' = 2 = 57.80m
= i L
C'D = 100 — 57.80 = 42.2m

c) Speed = distance < time = 42.2 + 2 = 21.]1 metre per minute .

23) Inthe figure AB = BC' = 12cm , £B = 120°, ZACD = 45°, C D = Bem

a) What is the length of AC?
b) What are the altitudes from & and £} to AC
c) Calculate the area of ABC D,
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a) Since AB = BC,AABC is an isosceles triangle .

Draw 5 F perpendicular to AC',

MNABPis a 30° — 60° — 90° triangle.

AP = 6v3em, PC = 6y/3cm

AC = 12+/3cm.
by PEB = 6em , AAQC is a 45° — 45° — 90° triangle. DT = Bem D) =
= Cm

Vo=

c) Area = 13 w12 u"ﬁ x 6+ ; % lfn,-fﬁ x (6+4 \fﬁ, = lfiv“ﬁf_fi + -Lu"i‘.l 5q.cm

24) In the figure AD is the diametre of the seimicircle. PC is perpendicular to A B,
¥ BC = 12em  ZPCEH = 30°then

a) Find PBand PC
by What is the length of AP

¢) What is the radius of the semicircle.

a) ACPE isa 0" — 607 — 907 triangle.Since BC = 12em, PB = 6em , P(
b} PAx PH=PC?,

PA x 6= (6/3)
6x PA=236x3 PA=18em

c) Radius 1Zcm
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Chapter 6:
COORDINATES

Focus Points

* Two perpendicular straight lines divide the plane into four parts .The intersecting point of
the lines is called origin.

* The position of a point can be determined by a pair of real numbers .In [P {T ) a is called
I coordinate and ¥ is called ¢ coordinate

* The coordinates of the origin is (0, 0)

+ 4 coordinates of all points on & axis is ).y coodinates of all points on a line parallel to ¥
axis are equal.

* & coordinates of all points on y axis are is (). x coordinates of all points on a line parallel
to ¥y axis are equal.

+ The distance between two points on x axis or on a line parallel to = axis is the absolute
value of the difference between their = coordinates

* The distance between two points on y axis or on a line parallel to i axis is the absolute
value of the difference between their i coordinates

- If P, () are two points on a line parallel to 2 axis ,their Yy coordinates are equalln general
P(xi,y). Q(xs,y) can be considered as two points.

- If P, () are two points on the line parallel to y axis, their  coordinates are equal.n general
Pla,y1), Q(x.y2) can be taken as two points

-  coordinates and y coordinates of points on inclined line are different.
P(x1,1), Q(x2,y2)can be taken as the points.

+ The distance between P(x1,y1), Q(x2.y2) is v/ (22 — 21)% + (y2 — 11 )%

1)  a) Draw coordinate axes , mark the points A(—2, -2) B(-2,2),C(2,2), D(2, -2)
b) What is the most suitable name to ABC' D
¢) Calculate the perimetre of ABC

a) Do yourself
b) Square

c) One side of the square is 4. Perimetre = 8

2y A(1,1), B(—-3,1),C(—3, —4), D(1, —4) are the oordintes of the vertices of a rectangle.

a) What is the length of the side AB5? 1
b) What is the length of the side AD?
¢) Calcualte the perimetre and area of the rectangle.
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a) AB=|1-—3|=4
by AD=|1-—4|=5

¢) Perimetre= 2(4 4+ 5) = 18
Area=4 x5 =20

e -

3) There is a circle with centre at the arigin . The circle passes through (5, 0)

a) What Is the radius of the circle?
b) What are the coordinates of the points where the circle cut the axes?

) Is (3,4) a point on the circle? How can we realize it?

B(0,5)

C(-5.0) A(5,0)

D(0,-5)

by A(5.0), B(0,5).C(=5,0), D(0, —5)

¢) The diatance from origin to the point (3,4) is = /3% + 42 = 5, the radius of the circle.
This point is on this circle.

4) n AABC , A(1,3), B(7,3),C(4,11) are the vertices

a) What is the length of AB?
b) What is the altitude to AB
¢) Calculate the area of AABC

a) AB=|7-1|=6
by h=|11—=3|=8

¢) Area= § x 6 x 8 = 24 sqem

5y AABC is an equilateral triangle. Side A B coincides raxis. If A(—1,0), B(5,0)then

a) What is the length of AE?
b) What is the altitude of the triangle?
¢) What are the coodinate pairs of ('?

a) AB=|5—"1|=6
by Altitude = 3+/3
) C(2,3V3), (C(2,-3V3)
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6) Three vertices of ABC Dare A(0,0), B(8,0)C(8.4)

a) Write the coordiantes of [J
b) Find the perimetre of the rectangle.

¢) Calculate the area of the rectangle.

a) D(0,4)

by AB=CD =8 BC = AD =4
Perimetre= 2(8 + 4) = 24

¢) Area = 8 x 4 = 32sq.unit

7} Intriangle ABC, A(1,2), B(7.2)are two vertices.

a) What is the length of the side AR
b) Intriangle ABC, £.A = 90° Write a pair of coordinates of
¢) What is the length of side AC?

d) Calculate the area of the triangle.

a) AB=|7—1|=6

b) C'(1,5) or any other pair with = coordinate 1

) FC(1,5),AC=|5—-2]=3

d) In the right triangle ABC with A(1,2), B(7.2) and C'(1,5)

Area = ; x 6 x 3 = 9 squnit

g8) P(3,4) Is a point on a circle with centre at the origin

P(3.4)

0(0,0)

a) What is the radius of the circle?

by PORS is a rectangle with its vertices are on this circle, sides are parallel to the axes . Write the
coordinates of its vertices.

c) What are the points where the circle cut the axes

d) Calculate perimetre and area of the rectangle.

Vijayabheri, District Panchayath, Malappuram 68

Scanned with CamScanner



3.4

fvm.m

a) Radius OP =32 + 42 =5
b) Q(—3,4), R(—3, —4), S(3, —4)
o (5,0),(0,5),(=5,0),(0, —5)

d) Length QF = PS = 8, breadth P() = FS =6
perimetre = 2(8B + 6) = 28,Area = 48

9) OABC is a parallelogram ,O(0,0), A(4,0). B(6.5)

B(6,5)

0(00) A(4,0)

a) Write the coordinates of ('
b) Write the length of (A and BC
¢} What is the diatance between the parallel sides (04 and B

d) Calculate area and perimetre of the parallelogram
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B(6,5)

S
L

0(0,0) A40) p

a) OA=4—-5BC=4,C(6—-4,5) = C(2,5)
by OA=4BC=4
¢} The distance between parallel sides O A and BC' is 5

d) From the figurethe perpendicular from B to x axis , AF and AB form a right triangle.
Hypotenuse AB = /52 + 22 = /29
Perimetre = 8 4 24/20
Area of the parallelogram = 4 x 5 = 2()

10) F is a point on the circle with centre at the origin and radius 5.0f O F makes an angle 30 with the positive
side pf r axis ,

0(0,0)

a) What are the points where the circle cut the axes?
b) Write the coordinates of /2

c) The vertices of the rectangle P{)H.S, with the sides parallel to the axes are on the circle.Write the
coordinates of the vertices.

a) (5,0),(0,5),(=5,0), (0,—5)

b) Draw a line perpendicular to x axis let it be PN.AONF is a 307 — 60° — 907 triangle.
Side opposite to 90° is 5,

PN =3,0ON =33
P(3V3,3).
& (=53, ) R(-5V3,—2),5(5v3,~D)

e .

m ABCD is a rectangle ,sides are parallel to the axes .If A(2,3), AB = 6, BC = 5then
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6
- A2,3)
5
C D
a) Write the coordinates of B, C', [
b) Find the perimetre of the rectangle.
¢) Calculate the area of the rectangle.

a) B(2—6,3) = B(—4,3)
Cf~4,~2), B(2,-2)

N AB=6.8C=5
Perimetre = 22

¢) Area=6 x 5 = 30

I|.

12) The perpendicular sides of the right triangle coincides the axes,right angled is at the origin . The mid point
of the hypotenuse is (6. 8 ).If the sum of the perpendicular sides is 28
a) What is the radius of the circumcircle.
b) What is the length of its hypotenuse?
¢) Find the area of the triangle.

a) Radius of the circumcircle is v/ 62 + 82 = 10
b) Length of the hypotenuse is 2()

¢) Draw P M perpendicular to :r axis and PN perpendicular to y axis.
OFP = PA = 10,APOA is an isosceles triangle.Since OM = 6,04 =12
Similarly , AOPB is isosceles triangle,ON = 8,08 = 16

ﬁ.rea:.‘—laxlixl!i‘r:ﬂﬁ,

13) P(3,4) is a point in a circle with centre at the origin.
(Q{x,y) is another point on this circle ,2£AOCQ = 30" then
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a) What is the radius of this circle?
b) What are the points where the circle cut the axes ?
¢} Write the coordinates of ()

d) Write the coordinates of three more points on this circle.

a) OP = vVOM? + PM?2 =32 + 42 =5
b) (5,0),(0,5),(-5.0),(0,-5)

¢) HONQ is a 30° — 60° — 90° triangle
0Q =5, QN =3, ,0N =33
Q(-5v3,3)

d) (—3.4),(—3,-4).(3,-4)

14) ABC is an equilateral triangle. If A(1.1), B(7,1)then
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1A(1,1) B(7,1)

0(0,0

a) What is the length of one side?
b) What is the altitude of this triangle?
¢) Write the coordinates of

d) Calculate the area of the triangle.

A(1,.1) B(7,1)

0(0,0

a) AB=|7—1|=6

b) 3+/3

¢) C(1+3.1+3/3)

d) Area=%xﬁ>{3ﬁ=ﬂvﬁ

e -

15) In the figure ABC D is a square. OD = 10, ZAOD = 30°,

10

30

a) Write the coordinates of A
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b) What is the length of one side of the square?
¢) Write the coordinates of the vertices of the square.

a) OA =53
A(5+/3.0)

by Al =5, Side is 5 unit
¢) A(5v/3,0), B(5+ 5v3,0),C(5 + 5v3,5), D(5v3, 5)

16) Using the distance formula calculate the following.

a) The distance between P(—6.7) and Q(—1. —5)
b) What is the distance from origin to (-5, 12)
¢) Find the distance between P(—7. —3) and ,Q(—5, —11)

a) PQ=+/(za—21)2 + (42 —n1)*
PQ=/(-1—6)2+ (-5-T7)
PQ = /57 + (—12)? = /169 = 13
b) O(0,0), A(—5,12)
OA = \,f{—u “0)2 + (12-0)2 = /25 + 144 = /160 = 13

c) PQ‘V/{JE—IL -1-':!4'2—!;1}2
PQ= /(-5 —"T7)2+ (=11 ——3)2 = V22 + 82 = /68

17) Consider the points A(1,—1), B(5,2).C(9.5)

a) Find the distance AB BC and AC
b) Prove that these points are on a line,
¢) What is the mid point of AC'?

BC = /(zs— 1) + (g2 —1)2BC = /(9-5)?+(5-2)2 =16 +9=5

by AB+BC =10,AC=10— AB+ BC = AC
A. B, are on aline

¢y AB =5, BC = 5. Therefore B is the mid point of AC’

Y

a) AB = /(zy —1)* + (12 —91)* AB = {/(5-1)* + 2" 1)* = /16 + 0 =5

AC = /(g2 —21)? + (y2 —31)%AC = V(9 -1 + (5" 1) = /64 + 36 = 10

18) Consider the points A(4,2), B(7.5).C(9.7)

a) Find the distances AB, BC' and AC
b) Can we construct 2 ABC ? why?
¢) Write the property of these points.

a) AB = /(T —4)? +{J 2)2 = 32+ 37 = /18 = 3V/2
BC = V”(u—?) (T—562 =274 22 = /B =2v/2
:J{g_r1]?+{?—z}2=m=v‘?=av@

c) AB + BC = AC. So, the points are on a line,

b) The sum of two sides is not greater than the third side. Triangle cannot be constructed.
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19) Consider the points A(0,1), B(1,4).C(4,3), D(3.0)

a) Find the sides of ABC D
b) Find the length of diagonals.

€) Suggest a suitable name to this quadrilateral.

a) AB = \b,f"'l[l —0)24+(4-1)2= V10
BO =/(4=1F 4+ @—-4" =/ +(=1P=+/10
D= \f,.-"'l[:-_i'. s 1}3 6 {{_} = 3}3 — ,V/[__]_]E 4 {_:_J.J'_} A \,-""Tﬁ
AD=/(0=32+ (1 =02 = /(=32 + 12 = /10

b) AC = +/(4-02+ (3-1)2 =42 + 22 = V20
BD=/(3-12+(0-4)2 =224+ (—4)2=V2+16=v20

¢) Sides are equal. Diagonals are equal . ABCD is a square .

-

20) Consider the points A(2,3), B(3,4),C(5.6), D(4,5)
a) Calculate the AE and C'D
b} Calcualte AD and BC'

¢) Find the length of diagonals ABC D
d) Suggest a suitable name to ABC D,

a) AB = /(w2 —x1)? + (42 — )%
AB=./(3-2)24 (4-3)2 = 2.
CD=+/(4=5)2+(5-6)2 =2

b) AD = /(4 —2)2+ (5 —3)2 = vB =22
BC =+/(5—3)2+ (6 —4)2 = V8 =22

) AC= /(522 +(6—3)% =/18=32
BD=+/(4-3P+(5-4) =2

d)y AB=CD, AD = BC opposite sides are equal
AC # Bl diagonals are not equal . ABC Dis a parallelogram .

e

21) AOAR is an equilateral triangle. if O(0. 0], A(0, 6)then

a) Draw a rough diagram
b) Find the length of one side .
¢) Write a pair of coordinates of B

d) How many equailateral triangles are there satisfying this condition.
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a) Look at the picture

AL0.6)

0(0,0)

by OA=|6—-0|=6

¢} Mid point of QA is P(0.3)
MBAPIs a30° — 60° — 90°triangle PA = 3. PB = 33

Al(0,6)

0(0,0)

Coordinates of B are B(3v/3.3)

d) Two egilateral triangles are possible. Triangle with vertices O(0,0), B(0,6), C(3+/3, 3)
and triangle with vertices ((0.0), B(0,6), C'(—-3+/3.3)

22y QABCs a parallelogram . If O(0,0), A(5,0), B(7,4)then

a) Draw a rough diagram
b) Write the coordinates of '

c) Calcualte the area of the parallelogram.
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a) Look at the picture

B (7.4)

0(0,0) A(5,0]

b) Side ()Ais parallel to BC .Therefore the difference of = coordinates of (J, A is same as
the difference of = coordinates of B and '
Similarly in the case of y coordinates
C(7 —95,4) =C(2,4)

c) Area=5x4 =20

23) In the trapezium ABCD, A(8,5), B(—8,5). C(=5, —3), D(5, —3)then

a) Find the length of parallel sides
b) What is the diatance between parallel sides ?

¢) Calculate the area of the trapezium
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a) y coodinates of A and B are equal. Line AB Is parallel to = axis. i coordinates of C' and
Dare equal, O is parallel to x.
That is AR is parallelto CD. AB=|8—"8|=16,CD=|6-"5|=10

b) Distance between AB and CDis|5— 3 |=8
¢) Area= 3 x 8(16 4 10) =4 x 26 = 104

25) P(2,-1).Q(3,4), R(—2.3), 5(—3, —2) are the vertices of a quadrilateral.

a) Find the length of sides .
b) What is the length of its diagonals?
¢) Suggest a suitable name to this quadrilateral.

d) Calculate the area .

a) PQ=+/(3—-2)2+(441)2=+26

QR=/(-2-3)2+(3—-4)2 =26
RS = /(-3+2)? + (-2-3)> = v/26
SP=+/(-3-22%+ (- 2+1:|2=F

b) Diagonals PR = \_/{ 222 4 (3+1)2 =42
Q8 = /(=8 =3} + (-2 —4)¢ =6v2

¢) PQ=QR= RS =8P
PR £ QS .This is a rhombus

d) Area = % % dy % s = 24 squnit

25) In the figure ABC D) is a parallelogramJf A(2, 1), B(5,1), (3, 3)then

D(3.3)

avs

A(2,1) B (5.1)

a) Write the coordinates of C
b) Find the length of side AE and the distance between the parallel sides AB and C'1D
¢) Calculate the area of the parallelogram.

a) AL is parallel to C'D

The change in the = coordinates of A and BB is same as the change in the = coordinates of
' and D.

Change in the ¥ coordinates of A and B is same as the change in the y coodrinates of ('
and [J
C{3+3,3)=C(6,3)
by AB=|b—-2|=3
Distance between the parallel sides =| 3 -1 |= 2

c) Area=3x2=6
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Chapter 7.
TANGENTS

Focus Points

= If a line touches only one point on a circle then, the line will be a tangent to the circle.
= Tangent is perpendicular to the radius to the point where the line touches the circle

+ Radius , tangent and the line joining center of the circle to a point on the tangent form a
right angled triangle.

+ Two tangents from an outer point and two radii to the point where the tangents touch the
circle form a cyclic quadrilateral.

+ Length of tangents from an exlterior point to a circle are equal.

+ Angle between chord and tangent in a circle is equal to angle in the complemetary segment
of the circle.

1) Construct a tangent to a circle by the steps given below

a) Draw a circle of radius 3cm and mark a point Pon the circle.
b) Mark (0 as the centre of the circle and draw the radius O P
¢) Draw the tangent to the circle at P

d) Draw another tangent to this circle parallel to the first tangent.

Answers

Extent the radius to the diametre. Draw tangent at the other end of the diametre also

2) Draw suitable figure find the lengths asked in the quaestion.
a) A tangent of length 122cm is drawn to a circle from a point outside the circlef the radius of the circle
is Hem find the distance from centre to the exterior point from which the tangent is drawn.

b) What is the length of tangent drawn from a point at the distance 10} cm away from centre of a circle
of radius Gcm

¢) A tangent is drawn from a point at the distance 26 cm away from the centre of a circle. If the length
of the tangent is 24cm find the radius of the circle.
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26) In the parallelogram ABC D | if A(0.1). B(5.3). D(0, 7)then

D(0,7)

B(5,3)

A(0,1)

a) Write the coordinates of €
b) What is the diatance between the sides Al) and BC

¢) Calculate the area of the parallelogram

a) AD is parallel to BC
The difference in the = coordinates of A and [ is same as that of 13 and C'. It is zero.

The difference in the i coordinates of A and [) is same as that of 5 and C'. It is 6.
C{5,34+ 6) = C(5,9)

b) Distance=|5—0|=5

c) Area=6 x 5= 30
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Arnswers

Draw suitable figuresif [ is the length of tangent, r is the radius of the circle and d is the
distance from the center to the outer point

=P 4r

d? = 122 + 5% = 144 + 25 = 169, d = /169 = 13cm If [ is the length of tangent, r is
the radius of the circle and d is the distance from the center to the outer point

ri"? =5 g';‘ 4+ |,.2

102 = 2 462,12 = 100 — 36 = 64,1 = v/64 = 8cm If | is the length of tangent, r is
the radius of the circle and d is the distance from the center to the outer point

d2 =2 4 2

26% = 247 4 72, r? = 262 — 247 = 676 — 576 = 100, r = /100 = 10cm

N -

B) () is the centre of a circle.A tangent P A is drawn from the outer point P to the circle at A

a) Draw a rough diagram .

by If £ P(A = 60%then what are the other angles of AOAP

¢) If ZPOA = 60°, and the radius of the circle is 10cm find the length of tangent.
d) What is the length of the line OF

Answers

a) see the diagram

by Other angles: ZOAFP = 90°, Z/POA = 60°,Z0PA = 30°

¢y AOPA s al0® —60° —90° triangle.
Side opposite to 307 is 10em
Side opposite to 90 is 20cm.
Length of the tangent is 10+/3cm

d)y OFP = 20cm

4) In the figure P A and P B are tangents (Jis the centre of the circle 2~ AQ B = 5(0°then
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a) What is the measure of £ AOL?
b} What is the measure of angle L ARB, ZAPB?

Answers

a) ZAOB = 2 x 50° = 100°
b) QARB is cyclic. ZARB = 180 — 50 = 130°
¢) OAPBIs cyclic. ZAPB = 180 — 100 = 80°

5) Two angles of a trinagle are 407, 60" .The sides of the triangle touches a circle of radius 3 cm

+ Draw a circle of radius 3 cm

* Since two angles are 4()°, 60 their supplementary angles are 180 —40 = 140°, 180—60 =
120%, Draw radii such that it divide the angle around the centre as 140°, 1207, 100°

* Draw tangents to the circle at the ends of the radil.

6) The sides of an equilateral triangle touches the a circle of radius 3cm Construct the triangle.

Answers

* Draw a circle of radius 3cm . Mark the centre as O

* Since the angles of an equilateral triangle are 60° , divide the angle around the centre as
three equal parts of 180 — 60 = 120°

+ For this draw the radii OA, OB, OC

* Draw tangents at A, B, (' to the circle.The tangents make the triangle PQ IR

7) In the figure () is the centre of the circle. A and P E are the tangents. If £ AE = 110°then

a) Find the measure of ZAC'H
b) Find the measure of ZAODB
¢) Find the measure of ZAPB

Answers

a) £LACEB =180 - 110 = 70°
by ZAOB =2 x 70 = 140°
¢y ZAPB = 180 — 140 = 40°
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8) Two angles of a triangle are 1207, 40° The sides touches a circle of radius 3em . Construct the triangle.

Answers

+ Draw a circle of radius 3cm

+ Draw radii which divides the angle around the centre as 180 —120 = 60°, 180 —40 = 140°,
160

» Draw tangents at the ends of the diametre which makes the triangle.

9) P is a point at the distance 7Tcm from the centre of a circle of radius 3 cm and centre (J,

a) Draw two tangents fro /7 to the circle.
b) Measure the length of radius and write aside.

c) Write the geometric concept of this construction.

Answers

a) = Draw a circle of radius 3cm, centre () . Mark a point /7 at the distance 7cm from the centre.
+ Draw a circle with (2P as the center.The second circle intersect the first circle at A4 and B

» Draw the lines P A and P’ 5. These lines are the tangents to the circle of radius 3cm from

P
b) Construct geometrically and write the lengths .PA = PB = /4llem

¢) Angle in the semicircle is 90°, tangent is perpendicular to the radius.

10) The sides of ABC' D touches the circle at P, (). K. S

D R

a) Provethat AB + CD = AD 4 BC
b) F AB = 12em CD) = 8em , AD = 14cem then find BC'.

a)
AP = AS (1)
BP = BQ (2)
DR = DS (3)
CR=CQ (4)

Adding these equations , AP + BP + DR+ CR = AS + BQ + DS + C0Q)
(AP + BP) + (DR + CR) = (AS + DS) + (BQ + CQ)
AB+CD = AD + BC

by 12+ 8 =14+ BC, BC = 20 — 14 = 6cm

Vijayabheri, District Panchayath, Malappuram 83

Scanned with CamScanner



my ABC is an equilateral triangle.Tangents are drawn at the vertices to the circumcircle.These tangents form
another triangle PQ K.

a) Prove that PQ R is an equilateral triangle.
b) If the perimetre of ABC' is 12cm then what is the perimetre of A PQR.
¢) How many limes the area of PO is that of ABC?

a) HABC is an equilateral triangle,
LA = AC0BR=/7BCR=60°, /K = 60°
8 = ACAQ = LACQ = 60°, 20 = 60°,£F = 60°. APCR is an equilateral

triangle.

by PACBE is a parallelogram. BC = PA
(JABC is a parallelogram BC = AQ) . PQ) = 2 x BC,
Similarly PR =2 x AC,QR=2x AB
Perimetre of APOR = 2 x 12 = 24cm

¢) PACE. . QABC, RBAC are equal parallelograms. Each one can be divided into two equal
triangles.We can see four equal triangles in the picture.
Area of A PQ R = 4 times the area of A ABC

12) In the figure AP is the diametre of the circle. AR = 6v/3cm PB = 6 om

a) What is the radius of the circle?

b) What are the angles of 2 APE?
¢) What is the measure of £ AC'B?
d) What is the measure of £ 5B AQ?
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Answers

a) AP = v‘“r[{’i\,ﬂjz + 6 = 12. Radius of the circle is 6 cm

b} Since AP is the diametre /B = 90° . Sides of AAPB areintheratio]l : v3: 2. ltisa
30° — 60° — 907 triangle.
A =30 rP =808 LB =YW

c) £ACE = 607 (angle in the same arc)

dy 60°

13) In the figure () His the diametre of the circle, P A is the tangent .~/ FFP A = 30°.

a) What is the measure of ZPQH?
b) What is the measure of 2P RQ?
¢) What is the acute angle formed by P A with P()?

Answers

ay 2P0QHR = 30°
b) ZPRQ = 60°
¢) Acute angle is 60°

14) n AABC AB = AC, atangent P() is drawn through A to its circumcircle.Prove that P(} is parallel to
BC.

E\—/C
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Answers

* Since AB = AC opposite angles are equal. £B = AC

* ZPAB = ZC(In a circle the angle between a chord and tangent at its end is equal to the
angle in the other side of the chord on the circle.)

+ Since 2B = A0, ZAPAB = ZB.The equality of altrenate angles shows that BC is
parallel to the tangent at A.
P is parallel BC

15) In the figure P is the diametre of the circle , M N is the tangent to the circle at P.
¥ Z RPN = 50°

a) What is the measure of 2/ P()R?
by What is the measure of 2P R()?
¢} What is the measure of 20 FPM?

a) ZPQR = b0°
{ In a circle the angle between a chord and tangent at its end is equal to the angle in the
other side of the chord on the circle.)

¢) LOQPM = ZPRQ = 40°

e i

16) ABC D is a cyclic quadrilaeral . P() is a tangent atC'.B ) is the diametre of the circle.
LDCP =40°, ZABD = 60°

P
D
C
Q

A B
a) What is the measure of angle DD E(C'?
b) What is the measure of angle BC'(Q)?
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¢) What is the measure of angle B /)7
d) What is the measure of A[E?

ANnswers

a) ZDBC = 40°

by ABCD =90°, A BN = 90 —40 = 307, A BCQ = 50°
c) LBDC = 50°

d) Since DAB = 90° , ZADE = 90 — 60 = 30°

17) 1 Is a tangent from an outer point f? to the circle.
Another line from [ intersect the circle at A and 5. If the length of the chord /°8 is 16cm and AEB =7

cm then
B
/@
P T

b) What is the relation between PA, PB, PT?

a) What is the length P.A?

¢} What is the length of the tangent PT'?
d) What Is the length of the other tangent from Fto the circle.

Answers

a) PA=16—7=9cm

by PAx PB = PT?

) 9x16=PT2,PT=3x4=12cm
d) 12cm

18) BCis the diametre of the circle P is a point on BC produced.
Tangentf’A is drawn from [I? to the circle. If A = Gem and PPC7 = 3cm then

A
6

a) What Is the length /57
b) Find the radius of the circle.

ANsSwers

8) PB % PC = PA?
PBx 3=6% FPB=12wm

by BO=12—3 = 9m
radius = 5 = 4.5cm

] Lo
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Chapter 8:
SOLIDS

Focus Points

*» Cone can be made by rolling a sectorol sheet.While doing so the arc length of the sector
becomes the base perimetre of the cons.Area of the sector becomes lateral surface area
of the cone. Lateral surface area is also known as curved surface area .

+ The radius of the sector becomes slant height of the cone . It can be denoted 1}}* f for
between convenience.

* Since arc length of the sector is equal to base perimetre of the cone we can make the
relation given below

27l
- : I.:a —_— Eﬂrn
360
[ radius of the sector , r central angle of the sector and r is the radius of the cone ,

[z = 360r.

+ Area of the sector becomes the lateral surface area of the cone.We can make a formula
to calculate lateral surface area of the cone
Curved surface area= Area of the sector

o, oDl
Curved surface area - 350 L i i
lz = 360r
Curved surface area = gr_;;:_{%ﬁ{_uﬂ{ = 71l

1) A sectoral sheet of central angle 120"is cut off from a circular sheet of radius 12cm . It is rolled in such a
way as Lo get a cone.
a) Whal is the slant height of the cone?
b) What is the radius of the cone ?

¢) Find the curved surface area of the cone.

Answers

a) Slant height! = 12em

b) Iz = 360r
12 120=360 x r.r =4 cm

¢) Lateral surface area=mrl =7 x 4 x 12 = 487sq.cm

2) A cone is made by rolling a semicircular metal sheet of radius 10cm

a) What is the slant height of the cone,
b) What is the radius of the cone.
¢) Find the curved surface area of the cone.

d) Base is made by a suitable circular sheet. What is its total surface area ?
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Answers

a) slant height! = 10cm

b) lx = 360r
10 x 180 = 360 x r, v = Hem
c) Lateral surface area = nrl = 7 x 5 x 10 = H0mwsg.cm
d) Total surface area = Lateral surface area -} base face = Sl + 257 = THwsg.om

3) A circular sheet of card board of radius 12cm .t is cut off into two sectors of central angle 1207 and
2407 Both of them are rolled into cones,

a) Name the measure coomon to both comes
b) What is the radius of small cone ?
¢) What is the radius of the big cone.

d) How radii of the cones are related to the radius of the circular sheet.

Answers

a) slant height= 12 c¢m
b) le = 360r; — 12 x 120 = 360 x r

i EE— ”—:I‘l—,‘g'—] = 4cm
c) {z = 360rs — 12 x 240 = 360 x ro
ry = 13840 = Bem

d) vy + rs = 12.5um of the base radii of cones is equal to the radius of the circular sheet

4) A sector of central angle 90° is cut off from a circular sheet of radius 16cm |t is rolled in such a way as to
get a cone.
a) What is the lateral surface are of the cone?
b) What is the radius of the cone?
¢) The remaining part of the circular sheet is also rolled to get a cone . What is its base radius?

d) Which cone has more height 7 Explain

Answers

a) Area of sector is 111 of the area of circular sheet.

Area of the sector= ; x 7 x 16% = G47wsq.cm
by lx = 360r — 16 x 90 = 360 x r
p= 16X90 _ go

¢) lx = 360r — 16 x 270 = 360 x r

P 1 &4 |
= 360 12em

d) Radius , height and slant height form a right triangle.Slant height of both pyramids are equal.lt
is equal to the hypotenuse of the triangle.Whenever the hypotenuse remains same , length
of one perpendicular side increases according to the decrease of other side. Cone made
from the sector of central angle has less height.

5) A cone is made by a sectoral sheet taken from a circular sheet.The slant height of the cone is two times its
radius.

a) What is the relation between lateral surface area and base area?
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b) If the base perimetre is 20wcm then what will be its lateral surface area ?
c) What is the central angle of this sector?

d) The remaining part is also rolled to get a cone. What is the ratio of the heights of cones so formed

Answers

a) [ = 2r — lateral surface area = wrl = 7 X 1 ¥ 2r = 27r° = 2x base area

b)) 2mr = 200 = r = 10cm
[ = 20cm Jlareral surface area m x 10 x 20 = 200 sq.cm

Q) lz=360r =+ 2r x =360 x r
r = 180°

d) This is a semicircle. Remaining part is also a semicircle. Ratio of the heightis 1 : 1

6) A cone is made by taking a sector from a circular sheet.The slant height of the cone is 25cm and its radius
110cm
a) What is the radius of the circular sheet?
b) What is the central angle of the sector?
¢) What is the central angle of the remaining part?

d) What is the radius of the cone made by rolling the remaining part?

Answers

a) Zocm
b) Iz = 360r — 25 x & = 360 x 10, » = G0 = 144°
¢) Central angle of sector = 360 — 144 = 216°

d) Radius of the cone 25 — 10 = 15cm

7) The base perimetre of a cone is 20 cm, slant height 18cm . It is rolled to get a cone.

a) What is the radius of the sector?
b) What is the radius of the cone?
c) What is the central angle of the sector?

d) Find the lateral surface area of the cone?

Answers

a) lscm
b) 2mr = 20m,r = 10cm

¢) Iz =360r =+ 18 x 2= 360 x 10,z = w = 200°

d) Lateral surface area mrl = 180rsg.cm

8) A sector of central angle 2858 and radius 25cm is taken from a circulat sheet .

a) What is the radius of the cone?
b) What is the height of the cone ?
¢) Find the lateral surface area of the cone?

d) What is the radius of the cone made by rolling the remaining part?
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Answers

a) lr = 360r — 288 x 25 = 360 x r,r = L2222 — 20 (m

by I =h?47r%,25% = h* 4+ 20% - h® = 625 — 400 = 225 h = /225 = 15cm
¢) Lateral surface area wrl = 7 x 20 x 25 = 5007 sq.cm

d) Radius of the remaining part25 — 200 = 5cm

9) Radius of a cone is Scm, height 12cm

a) what is the slant height of the cone?
b) What is the total surface area of the cone?
¢) What is the volume of the cone ?

d) In a cone , radius and height are equal. If the volume and curved surface area are equal then what is
its radius ? What is its slant height?

ANSWers

a) P=r*4+h®a1=+vrI4+h?=+5+122 =169 = 13cem

b) Total surface area7mr +7rl =7 X 52 + 7 x 5 % 13 = 257 + 657 = 90n

¢) Volume = smr?h = 3 x 5% x 12 = 100mcubic cm

d) If r = hthen slant height [ = v/2r Volume = § x 7 x r? x r = 3

Total surface areaof thecone =7 X r X v'rl.'
il-m"u’ s e fﬁi‘ — = :-h,@cm
slant height= /2 x 3/2 = 6em

IET xor

3

10} The base perimetre of a cone is 30w cm, height 20 cm

a) Whatl is the radius and slant height of the cone 7
b) What is the total surface area?
c) Find the volume of the cone?

d) What is the volume of a cyclidrical vessel of radius and height equal to that of the cone,

Answers

a) 2mr= I0w.r = 16cm

slant height! = v'r2 + h? = /152 + 202 = /625 = 25¢m

b) Total surface area wr? + mrl = 2257x + 3757 = 6007sq.cm

L R - l; % 1 % 15% % 20 = 1500 cubic cm

c) Volume = 3

d) Volume becomes J times Volume = 450 cubic cm

i) Diametre and height of a cone are equal.

a) What is the relation between radius and slant height?
b) What is the ratio of radius , height and slant height?
c) If the radius is 6 cm then what is its volume?

d) If the radius is 6 cm then what is the total surface area ?
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Answers

g8 =2 = U“fr'z +(2r)2 = Vbr?2 = Vo

by rchil=ridr: w,,l"rﬁ-r
rrhzl=1:2:45

c) If radius is ficm then height 10cm Volume = ir % 62 % 10 = 360 cubic cm

d) If radius is iem then | = /5 x 6 = fiv/5em.
Total surface area = 7 % 62 + 7 % 6 x 6/5 = 36 + 366
= J6(1 + u"ﬁ}ﬁq.cm

12) Radius of a cone is r and height /.

a) What will be the change in volume if radius and height are doubled?
b) What will be the change in volume if radius is doubled and height is halved?

¢) How many solid cones can be made by melting a solid cone of radius 10cm and height Gecm with half
the radius and height of the melted cone?

Answers

a) V = sar4h.
radius 2r, height 2h Volume = %_rfzrj'-’ x (2h) = 8 x %«.-r-;-'ﬁ‘.h = RV
Volume becomes Stimes

b) If radius is 2r and height 'j; then

volume 37 x (2r)2 x & =2 x Lar?h =2V

Volume becomes 2 times .

¢) When radius and height become halved then volume become %part . 8 cones can be made.

13) A conical measuring vessel is made by rolling a sectoral sheet of central angle 288° and radius 10cm.

a) What is the radius of the vessel?
b) What is the height of the vessel?

c) What is the capacity of the vessel in litres ?

Answers

a) lx = 360r — 10 x 288 = 360 x r
102 g o

by b =+/12 —r2 = /102 — 82 = Gem

¢) Volume = %w X 1% % h = 11 x ™ X 8% x 6 = 128mcubic cm
1000cubic cm =1litre

Volume = L’m}t]“ = (). 4dlitre

e P

14) Radius of a cone is 21cm , height 28cm.

a) Calculate slant height.
by Find the leteral surface area .
c) Calculate the total surface area

d) Calcualte the volume of the cone..
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Answers

b) Lateral surface area = nrl = 7 x 21 x 35 = 735msq.cm

d) Volume = :—liz'rrih = 1{ x % 21% x 28 = 41167 cubic cm

) Total surface area = 7r? +mrl = 7 x 212 4+ 7w % 21 x 35 = 4417 + 73571 = 11767rsqg.cm

15) Ratio of radius and height of a cone are 3 : 4.Volume of the cone is 301.44 cubic ¢cm

a) Find the radius of the cone.
b} Find the height of the cone.
c) Calculate the slant height of the cone.

d) Calculate the lateral surface area of the cone.

Answers

g rrh=3:4r=3z =4z

3 X 7reh = 301.44,5 x 3.14 x (32)* x (4x) = 301.44
3 __ B01.44x3%xT _ @
i~ T o xJ
=2 r=3r =6cm

b) Height i = 4r = 8cm
o) 1 = +vrZ+ A2 = /100 = 10em

d) Lateral surface area = 7 x r x [ = G0wsq.cm

16) Lateral surface area of a cone is 4070 sq.cm , diametre 70 cm

a) Find the slant height of the cone .
b} Find the height of the cone?

c) Calcualte the volume of the cone.

Answers

a) mrl = 4070, 2= x 35 x [ = 4070,] = 553222 = 37 cm
B) h=V12 — 12 = /372 — 352 = 144, h = 12em

¢) Volume= %_ KX r = % x m % 352 x 12 = 49007 cubic cm

17) The height of a cone Is 24cm , its lateral surface area 591) sg.cm

a) What is the radius of the cone?
b) Find the height of the cone?

¢) Calcualte the volume of the cone?

Answers

b) rl = 175,1 = 12 = 25¢m

c) Volume = é:‘rrgh = 15 W T° %24 =49 % 8 » m = 392meublc cm
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18) A semicircular sheet of radius 28cm is rolled in such a way as to get a cone.

a) What is the slant height of the cone?
b) Find the radius of the cone?
¢) Find the height of the cone?

d) Calcualte the volume of the cone

Answers

a) Slant height = l4cm
b) Iz = 360r — 14 x 180 = 360 x r,r = 122180 — ey
) h=vVE —r2 =142 — T2 = 147. h = /147 = 12.12 em

d) Volume = %Trr'?h = ll x 7w x T2 x 12.12 = 621.6cubic cm
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Chapter 9:
GEOMETRY AND ALGEBRA

Focus Points

* In this unit we discuss the relation between the coordinates of point in a geometric figure
algebraically.

*x Two points (1. 41). (22, y2)]join to form a line.The relation between the coordinates of
points on a line is the equation of the line. A line will have an equation.

* The mid point of the line joining (1, 1) and (&2, y2) is (572, & '_E"""a )

+ The slope of a line is the measure of its inclination,

* In any line not parallel to either & axis or ¥y axis , change in ¥ is proportional to change in
a.This proportionality constant is called slope of the line,

* The slope of the line joining the points P(xq,y1). Q(x0, y2) is £=2L

To—TF1

1 ABCI) is a parallelogram . If A(1,1), B(4,2),C(6, 7)then

C (6,2)

1,1)

a) Write the difference between 1 coordinates of A and B
b} Write the difference between y coordinates of A and B

¢) Write the coordinates of [).

Answers

a) The difference between i coordinatesof Aand Bis=4—1=13

b} The difference between y coordinatesof A and C'is=2—1=1

¢) D(6—3,2—1)= D(3,1)
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2) In the figure P} RS is a parallelogram Jf P(0,3), PS = 4, Q(5.4)then

R
S
Y araatel aXis)
4 Q(5,4)
P{D,3)

Kamase (aXiS)

a) Write the coordinates of S
b) Write the coordinates of [
c) Find the length of the sides.

Answers

a) S(0,3 +4) = 5(0,7)
b) R(5,4+4) = R(5,8)

¢ PQ=+/(5-0)%2+(4-3)% =25+ 1=+26
PQ = RS = /26, PS = QR =4

3) P(1,4)the mid point of the side AB ,(Q)(2. 3) is the mid point of side BC" , F{5, 6)is the mid point of side
AC

a) Draw a suitable diagram representing the position of points
b) Write the coordinates of I3
¢} Write the coordinates of C

d) Write the coordinates of A
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Answers

a) Look at the picture

R(5,6)

Q(2,3)

b) P R()is a parallelogram .The difference between x coordinates of . K is 4
The difference between ycoordiantes is 2

B(2—4,3—2)=B(-2,1)

¢y PRCCQ is a parallelogram .The difference between & coordinates of P, i Is 4
The difference of i coordinates of P, I is 2.
C{2+4.3+2) = C(6,5)

d) PC)HA is a parallelogram. The difference between r coordinates of (). i is 3
The difference between ycoordinates is .3
A1+ 3,44 3) = B(4,7)

4) (1.5),(4,1},{4.5) are the mid points of the sides of a triangle.

a) Draw a diagram and mark the mid points
b) Find the coordinates of the vertices of the triangle.
c) What kind of triangle is this ?

d) Calculate the area of this triangle.
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Answers

a) mid point of AB is (=51, 2£2) = (-1, )
)

b) Mid point of BC'is (132, 25=1)

¢) Mid point of AC is( =52, 2"‘.;"} = ((,-1)

[

7) Triangle ABC is an equilateral triangle.A(1,0), B(5,0)

a) Find side of the triangle
b) What is the coordinates of the mid point of AP

¢) Find the coordinates of ('

Answers

a) AB=|5-1|=4

b) Mid point of AR is A,
M(%52,0) — M(3,0)

o) C(3.2+3)

8) ABC D is a parallelogramlf A(1.2). B{4.y).C{x.6). (3. 5)then

D(3,5) C (x,6)

A(L2) B (4.y)

a) What is the .r coordinate of the mid point of the diagonal B,
b) Write the coordinates of

c) Write the iy coordinate of the diagonal AC’

d) Write the coordiantes of 5.
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Answers

a) see picture

p{1,5) (4,5)

B R{4,1)

by In PQEE the difference between i coordinates of P, () is 3.
The difference between ycoordinates is (.
Therefore B(4 —3.1) = B(1.1)
in POC R, the difference belween & coordinates of PP, () is 3,
The difference between ycoordinates is (.
Therefore C'(4 + 3.1) = B(7,1)
in AP RQ) the difference between & coordinates of (2, i is 0 .
The difference of ¥ coordinates is 4.
Therefore A(1,5+4) = A(1,9)

) AB=8 BC =6,AC = 10. AB? + BC? = AC?, ABC is aright triangle
d) Area= 5 x BC x AB = § x 6 x 8 = 24 squnit

5) The mid point of the side A B of triangle ABC is P(1, 1).The mid point of the side BC' is (5, 4), mid point
of the side AC is (7.4)
a) Find the coordinate of the vertex /.
b) Find the coordinate of the vetex &

¢) Find the coordiante of the vertex (.

Answers

a) A(l+7—5,1+4—4)— A(3,1)
b) B(l+5—7144-4)= B(-1,1)
¢ C(T+5-1,44+4—1)=C1LT7)

N -

6) Intriangle ABC, A(—3,2), B(1,5),C(3, —4)then

a) Find the coordinates of the mid point of AB
b) Find the coordiantes of the mid point of BC

c) Find the coordinates of the mid point of AC
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Answers

a) Diagonals bisect eachother. = coordinate of the mid point of B1) is % —

b=

b) 33F =3z,1+2="T,2=16C(5,6)

L B

c) ¥ coordinate of the mid point of AC' is '—3—1;—!'-; =4

.

9) The centre of acircle is (2, —3),AF is the diametre of the circlelf B{4. —3) then

a) What is the radius of the circle?

b) Write the coordinates of the end A of the diametre

c) C'D) is another diametre perpendicular to AE. Write the coordiantes of €' and )
d) What is the area of AC' 7

Answers

a) AB is parallel to = axis. Radius OB =|4 -2 |=2
b) A(2 —2,—3) — A(D, —3)

¢) C'D is parallel to y axis . C'(2, =3+ 2) = C(2,-1)
H2,-3-2) = D(2,-5)

d) Areaof ABCD = “{; =R sq.unit

2

10) Two vertices of A ABCare on x axis JIf A(1,3)then

A
3.
2.
l.
B C
2 1 o 1 2 3 4 5
14

a) Write the coordiantes of I3 and ' from the figure

b) Find the point at which the median from A intersect B’

a) B(—1,0),C(5,0)

b) Mid point of BC' is the point where the median intersect the side BC' A (= ljj 2 0) =
M(2,0)

i) Draw x axis and y axis (rough diagram), mark the points A(4,3) and B(12,7)

a) What is the slope of this line?
b) Write the coordinates of another point on this line?

¢) How many lines are there having the same slop?
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12) Consider the points A(2,3), B(3.4),C(4,5)
a) Find the slope of the line passing through A(2.3) and 5(3.4)
b) Find the slope of the line passing through B(3,4) and C'(4, 5)
¢) Are these points on a line? How can we realize it.

d) Write the coordinates of one more point on the line?

Answers

a) Slope of AR is= 1=3 — |

=]
1
]

||_
—

b) Slope of BC Is = 3=

S

c) Slope of AR and slope of BC' are equal. Bis the common point . So A, B3, (' are on a line,

d) Find the linear relation between the coordinates of points. Using this relation we can write
points .

- -

13) Consider the points A(2,0), B(—6, -2),C(—4.—4), D{4, -2)

a) Find the slope pf the lines AB and C'D
b) Find the slope of the line AL and BC

c) Is ABC L) a parallelogram ?Explain

ANSwers

a) Slope of AR is ==

(=1 ],
ko B
|
s

Slope of CD Is= 57— =
ARB is parallel to C'D

b) Slopeof AD s = 220 = 5= = —1
Slope of BC is === = =% = —1
Al is parallel to BC'

¢) Since opposite sides are parallel ABC D is a parallelogram.

h

14y A(1,=2). B(x,1) are the points on a line of slope .
a) Find ir
b) Write the coordinates of another point on this line
¢) Find the point at which the line cut x axis

d) Find the point at which the line cut y axis

Answers

a) Slope : 22241 = 3, - 2 =3 -5 =3.3r—3=63r=95=23,8(34)

r—1 r—1
b) Since 3is the slope another point is C(3 + 1.4+ 3) — C(4,7)

¢) yeoordinate of the point on & axis is ) The point is P, 0) Consider A(1,—2) ,and (2. 0)

) 9 . B 5
i = 5T =35, 0(3,0)

d) & coordinate of the point on y axis is 0, Point is (_j{[i;y]l.‘“"“___lﬁ = 3,y = =5 ({0, =5)

!

15) A{—4,2). B(2,6).C(8.5), D(9, —7)are the vertices of a quadrilateral

a) Find the coordinates of the mid point of the sides.
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b) Prove that the quadrilateral formed by the mid points is a parallelogram

¢) Find the coordinaters of the point where the diagonals intersect.

Answers

a) Mid point of AB is P(=5=2, 258)— P(—1,4)

Mid point of BC is Q( 52, F’“ r Q5 131]

Mid point of C'D is F( 2 i“ ”_3_* Y Re 1)

Mid point of Al is 5(= +l] 2"2_‘ ) = c’{z .3]

b} Find slope of P} and KS. These are found to be equal. Both are JL' . P() is parallel to
RS.
Slopes of P.S and () lare equal . Slopes are equal. It is a parallelogram

¢) Try yourself

.

16) A(—4.3), B(7.3).C(5.1). D(—2.1) are the vertices of a quadrilateral.

a) Find the slope of the sides ABand C'[)
b) Prove that ABC D is an isosceles trapezium
¢) Find the area of the trapezium

d) Calculate the perimetre of the trapezium

a) y coordinates of A, Bare equal A is parallel to & axis. Slope of AB is ()
y coordinates of O, Dare equal . C'D is parallel to x axis. slope 0

b) Since AL is parallel to C'D) , ABC'[) is a parallelogram.
u.:-_ V(2 —4))2 4+ (1 —3)2 =22 122 = /8§ = 2/2
=/ B—TP+(1 -3 =+/(-2P+ (-2 =vB=24/2
ﬂﬂ BC, AB is parallel to C'D. It is isosceles trapezium

) AB =| 77— 4 |= 11, CD =| 5 — 2 |= 7, Distance between the parallel sides
| 3= 1 =2
Area 3 X 2 x (11 4+7) = 18

d} Perimetre = 11 4 T4+202 422 =18 4+4\2
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Chapter 10:

POLYNOMIALS

Focus Points

* If the polynomial p(z) is the product of the polynomials ¢(2:) and r{x)then we say that the
polynomilals g(2) and () are the factors of the polynomial p(x)

* If the first degree polynomial ( — a) is a factor of the polynomial p(:} then p(a) = 0:
that is a is a solution of the equation p(z) = 0

* If the polynomial p(2:) can be split into first degree factors as p(x) = (x—a1 ) (z—a2) (2 —
ag) - (x — a,) thenay, as, ag - - - ayare the solutions of the equation p(x) = 0.

* In the second degree polynomial p(x) if p(a) = 0 then 2 — a will be the factor of p{x:).
if p(—a) = 0 then 2 + a will be a factor.

1) Consider the polynomial p(x) = x° — Tx + 12

a) Write p(x) = (z — a)(z — b).
b) Write p(xr)as the product of two first degree polynomials.

¢} Find the solution of the equation p(x) = 0

Answers

a) 2* —Tr+12=(r—a)(z—b) =2*— (a+b)x + ab
a+b="T,ab=12

(@ — h}z = (a + h}"E — 4ab

(2 — .F.:rjl""1 = (7" -4 x123a—b= =l
Fa—b=1then,a=-b=l,a4+b=T—=2a=8a=4,b=1
(What change occur in the answer corresponding to a — b = —1.Try yourself )

by plz) = (x — 4)(x — 3)

)plx)=0—=(r—4)z—-3)=0
=434

2) Consider the polynomial p(x) = 2° —4x* + 22 4+ k

a) If.r is a factor then find .
by & — 1 is a first degree factor of p{x)then what is k?
¢) Use k for becoming & — 1 a factor and write the polynomial

d) Is {x + 1 a factor of this polynomial .

Vijayabheri, District Panchayath, Malappuram

Scanned with CamScanner



Answers

a) k=10

b) fx —1=0thenp(l) =0
19 —dx1?+2x14+k=0k=1

) plz) =27 -4z + 25+ 1

di pl—1) = (-1 =41 + -1+ 1==-1-4—211:+10
x -+ 1 is not a factor

3) Consider the polynomial p(x) = * — 8x + 12

a) Ifplx) = (& — a)(x — bjthen what is a + b and ab
b) Find a., b and write p(x) as the product of two first degree faclors
¢) Find the solution of the equation p(x) = 0

Answers

a) #* -8Bz +12=(z—a)lzg—=b)=z"—[a+b)x+abp+b=8ab=12

b) {a— b= = (a4 b)* — dab
(a—b? =8 -4 x12=16,a—b=4.
a+b=8a—-b=4—92a=12,a=6,b=2

plx) = (z — 6)(z — 2)

c) ple) =02 (z—6)z—2)=0,r=06,z=12

a) If p(x) = 2* — 422 + 6z — kthen

a) Find & such that = — 1 a factor of p(x)

b) Write the polynomial . Is (& + 1) a factor of p(x)

¢) What is the speciality of the coefficients of p(x) having x — 1 a factor
d) Write three polynomials having © — 1 a factor

Aswers

a) Since (x — 1)a factor p(1) = (.
1" —4dx1°4+6x1—-k=0,1-446—-k=0,k=3

b) plz) =a* —dz* + 60— 3
p(—1)=(=1P¥ -4 x (=12 +6x(=1)—3=-1-4—-6—-3=—14#£0
p(—1) # 0. Therefore (x + 1)not a factor.

c) Sum of the coefficients will be zero (x — 1)

d) It can be ant polynomial with sum of the coefficients is zero .
2 — gt x—122° —4x® + 52— 3, 5° —4x* + 22+ 1

gt x4+ 1

5) Consider the polynomials p(r) = 7' + 1 ,g(z) = =
a) Findp(—1) and g{—1)

b) What is the factor common to both the polynomials

Answers

a) p{—1)=(=1F+1==14+1=0
g—=1) = (=107 + (=12 +(-1)+1==14+1-1+1=0

by p(—1) = 0,q(—1) = 0 implies (x — 1) is a factor of both .{x — 1)is the common factor
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6) If p(x) = x% — 8 then

a) Check whether = — 2 a factor of p(x)

b) Write a first degree factor of ° — 27

Answers

a) p(2) =22 —8=8-8=10
x — 2 is a factor of p(x)

b) glx) = x> — 27 implies ¢(3) = 3% — 27 = 27— 27 = ()
x — 3 is afactor of =° — 27

I|.

7) Consider the equation p(x) = 3 4-da? o —T

a) Check whetherz — 1 a factor of this polynomial or not

b) If not what should be subtracted from p(x) to get another polynomial g(x) in which = — 1 Is a factor

Answers

A pl) =P +4x124+1-T=6-T=-1#0
a — 1 is not a factor

b) Since p(1) = —1 ,on subtracting —1 from p(x) we get (r — 1) a factor .
gla) = o Fde® 4w —B

8) Consider the equation p(x) = 2 + 4z + k
a) If i = ) write the first degree factors of p(x)
b) If £ = 4 what are the facors of this polynomial ?

€) What is the condition for & to get two first degree factors of p(x)?

Answers

a) Fk=0,p(x) =2 + 4. = is afactor. £ + 4 is also a factor.
b) fir =4 thenz® + 4z + k = 22 + 42 + 4 = (r + 2)(x + 2).Both factors are = + 2.

o) plz) =z + 4+ k.
(x —a),(x —b) are the factors 2° + 4o + k = (x —a)(x — b) = 2% — (a + b)x + ab
a+b=—4,ab=~k.(a—b)? = 4% — 4k. [ k is greater than 4 , (a — b)*’become a
negative number. It is meaningless. kshould be less than or equal to 4.

N

9) Consider the polynomial p(x) = x° + 6 + k

a) If k = Dthen what are the first degree factors of p(x)?
b) What is the value of F to get two equal first degree factors ?

c) If k- = 8 what are the first degree factors of p(x)?

Answers

a) fk =0,p(z) = 7 + 6z — x(x + 6). First degree factors are v, x + 6

) 24 br+k=24+2x3xc+F o (z+3) Forthisk =9, x4+ 3, x4+ 3 are equal
the factors

¢) Ifk = Sthenp(x) = x2+62+8 = r’+dx+27+8 = z(x+4)+2(x+4) = (z+4)(x+2)
First degree factors are (x + 4), (x + 2)
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10} Consider the polynomial 24 kr+6

ay If x — 1 is a factor what is £?
by Write other first degree factor.

¢) Find the solution of * — Tz + 6 = ()

Answers

a) If x — 1 is a factor sum of the coefficients will be 0 . k = =7

by 22 —Te+B6=a* —x—6x+6

isx —6

z(r—1)—6(xz—1) = (x—1)(x—6). Other factor

STATISTICS

Points

Focus

statistics is the study of numerical data collected from a group , Its analysis and
interpretation .

b) Mean Is an average calculated by dividing the sum of the numerical data by the number of

observations.t touches each and every data collected from the group.

€)

The middle observation of the arrangement in the increasing or decreasing order is called
median.Comparing to mean it touches the observations comes in the middle.

1) The marks obtained in ten class lesls are given below

14,17,11,19,15,17,13,10,14,18

a) Calculate the mean of the marks .

b) What are the marks comes in the middle if the marks are arranged in the increasing order?
c} What is the median mark °f

d) How many class lesls are Lhere scoring mark above median mark?

e

a) Mean = 1.|+lT+11—-J.£J+1.‘.-I|EJIT+13+ 10414418 _ 14 .8
b) Marks In the ascending order 10, 11, 13, 14, 14, 15,17, 17, 18, 18

e = 10 (even number }. 5 th and G th comes in the middle. These are 14 and 15
c) median = 12515 — 145
d) There are 5 marks above median 14.5

2) Atmospheric tempereature of seven days in a week are given below .

aj)
k)
c)
d)
)

2650 2870, 2870 3000, X O, 267 CL 25T
Write the numbers in the ascending order.
Calculate the mean of the temperatures.
What is the median temperaturea’?
How many days are having temperature less than median temperature?
How many temperatures are there below median temperature?

Answers

ay 25%C 25°C, 26°C, 26%C, 27°C 287 C 30°C

25254 26 264 3T DR300
IJ. .

c)y 26 comes in the middle. Median is 26"

26.7°C

B) Mean temperature =

dy 2 days 1
e) 1
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3) Consider the arithmetic sequence 7. 10,13 --

a) How many terms are there below 1007

b) Which term comes in the middla?

¢} Calculate the mean of the numbers in the sequence below 100
d) CXalculate the median of numbers in the sequence below]00)

e) Whalt is the relation belween mean and median?

Answers

a) rp,=dn+4 3n+4 < 100 =+ 3n < 96, n < 32. There are 11 numbers below 100 in
this sequence .

b) Since 31 is odd 2L — 16th comes in the middle, 116 = 3 % 16 +4 = 52

2
¢) 231 =3 x 31 4+4 =97 Sum= (7T+97) x & = 23 — 1612
Mean = % =02

d) Middle term is the median .It is the 16 thterm. o156 = 3 x 16 + 4 = 52

e) Mean and median are equal.

4) Consider th counting numbers from 1 to 100,

a) How many multiples of Tare there below 1007
b) Calculate the mean of the multiples of 7 below 100.
c) What is the median of the multiples of 7 belw 1007

d) How many multiples are there more are median in this collection 7

L P
ANSWEers

a) 7,14,21---98 arethe numbers . Tn = 98 — n = ‘%H =14.
There are 14 numbers .

b) Sum of multiples of 7 below a00 is T4 14 4+ 21 - .- 498 = (T4 98) = ]—f =106 %7 = T35
PR | R
Mean = 3 = 52.5

c) 7thandS thcomesinthemiddle. 17 = 7T x 7 =49, 15 = 7T X 8 = 56. aw\zse= % =

0.0

d) xg,To,x10,L11,L12, 14, L14 are more than 52.5
There are Tnumbers above median

5) The algebraic form of an arithmetic sequence is 3n + 2

a) Write the sequence
by Calculate the mean of first 20 terms.
¢) Calculate the median of the first 20 numbers of this sequence number of this sequence .

d) What is the relation between mean and median.
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Answers

a) SequenceisH, 8,11---

b) Tog =3 x 20 4+ 2 = 62
Sum of first 20 terms = (5 + 62) x %' = 670
mean = 2 = 33.5

¢) 10 thand 1] th comes in the middle. . xp = a2 =35
Mean = 22522 = 335

d) Mean and median are equal.

6) Answer the following questions.

a) Find the mean of 100 odd numbers .
b) Find the median of first 100odd numbers
¢) What is the mean of first n even numbers 7

d) What is the median of first n even numbers 7

Answers

. _1o0%
a) mean= or = 100
b) 1.3.5.7++- are odd numbers. =,, = 2n — 1,
Hl) th and 51 st odd numbers comes in the middle. These are 2 x 50 — 1,2 x 51 — 1

Median = =520 = 100

1)

¢) Mean = =71+ ]

dy 246,84 Jx, =n
5 thand (5 + 1) th comes in the middle. These are n and n + 2. Median % =n-+1
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