


MATHEMATICS
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¢ [n acircle, the length of a chord is double the product of the
sine of half the central angle and the radius.

In a circle of radius r’, the length of the chord with cen- ﬁ
C O
tral angle c is 2r Sin (5) ~———B

¢ In any triangle, the ratio of the sides is equal to the ratio of the sines of the
angles opposite them.

& The length of the sides of a triangle are the sines of its angles opposite to
that side, multiplied by the diameter of its circumcircle. If any angle is
greater than the right angle the sine of its supplementary angle should be
taken. If the angle is 90° the opposite side is equal to the circum diameter.

¢ To find the circum diameter, divide the length of one side
of a triangle by sine of angle opposite to that side.

a b ¢
sin4d sinB  sinC

¢ Heights and distances which cannot be directly measured can be com-
puted using trigonometric ratios.

Eye level

N

angle of depressiol




MATHEMATICS

Worksheet 1

Square Length of| Isosceles Length of sides
diagonal | triangle Opposite |Opposite| Opposite| Ratio of
d=a2 to 45° to 45° to 90° Sides
2
d =22 2 2 2 2:2:J2=1:1:2
2
5
d = — — —
5
2
d=xJ2 |* x:x:xJ2
X X
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MATHEMATICS

Worksheet 2
Complete the following table.

Equilateral|altitude | Triangle Length of sides
triangle h= ay3 Opposite | Opposite [Opposite| Ratio of

to 30° to 60° to 90° Sides

S

4
23 2 23 4 2:23:4
> (N
=1:f3:1
>
[ 60°
?
— I i
[0 60°N
d
D
h=— X3 x: 2x
|| O\

Worksheet 3
Angles of AABC are 30°, 60°, 90°. Calculate the perimeter of the triangle.

A

B Scm C
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MATHEMATICS

Ratio of sides of AABC | [« ]| |

Length of the side BC opposite to 30° = |:]
Length of the side AB opposite to 60° = [__]

Length of the side AC opposite to 90° =[]

Perimeter of AABC = | | + | | + | |

= | | + | | cm

Worksheet 4
i. Find the area of the triangle (Sin 40°=0.64 Cos40° = 0.76)

C
X S

40°
A B

Draw CD perpendicular to AB.

How to find the length of CD

40°

6ecm D
In the triangle ADC ZCAD =[]

hypotenuse AC=[_] cm

In right. triangle ADC, Sin 40 = [C:_D

CD=[CL1x[1J=[CL1dcm

1
AreaofAABC:EH ] x J1=C1 cm?

i ~ Find the area of the triangle.
C

32 135°

A 6 cm

Extend the line AB backwards.

61
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MATHEMATICS

6 cm
Draw CD Perpendicular to the extended line AB.
Hypotenuse, AC = [_Jcm
In right angled triangle CDA, ZCAD =[1-[J=["]

In right angled triangle CDA, Sin 45 = %

L.CD= [ cm.

Area of A ABC = %xl | x ] =1 cm?.
Worksheet 5

D C

60°
A 5cm B

In the parallelogram ABCD, AB =5 cm, AD =4 cm, /A = 60°
(@) Find the perpendicular distance from D to AB?

(b) Find the area of ABCD?

() Find the length of the diagonal BD?

=
A P Scm B
Angles of triangle A APD are 30°, 60°, 90°

PD = 2.3 cm

Area of ParallelogramABCD = |_ | x |_|=|__]J cm?

Ap=[_]

BP = AB - Ap

y)
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L JI-L_J=0C_]
BD? = BP? + PD?

[l
BD= [__]cm

Work Sheet - 6

In the figure a triangle and its circum circle are given. Find the diameter of
the circle.

A
60°
B 6 cm C
If the diameter is taken as ‘d’
_a
~ sind
H d= J
ere, 4= sin[J
]
diameter = —— = | | <[ | =| |
]
Work Sheet - 7
TR
8 cm

The figure shows a part of a circle. Find the radius of the circle.




MATHEMATICS

Then, to find out the diameter, we can consider that angle.

- diameter = = L]

- sin[__] ]
-]

- Radius=[__]

Worksheet - 8

A man saw the top of a tree at an elevation of 30°. Moving 10 meters
towards the tree, he sees it at an elevation of 60°. Find the hight of the
tree?

30° 60°

In AABC
sABD = ]
~ADB= ]

Since AB=10m, BD=[__]m

In ABCD ~BDC= [_]
Since BD = 10m, BC=[__| m

»Chb=[_"] m
" Height of the tree = [__] m
Work Sheet - 9
Two persons are standing either side of an eletric post of height S0m. One

person see the top of the post at an anagle of elevation 30°, and other
person sees the top of the post at an angle of 45°.

Fill up the following step find the distance between the person about the
rough figure given.
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A C B

CD - Represent the height of the electric post. The persons are standing at
the points A and B.

Consider the triangle BCD
/B=45° /BCD=____ /BDC___
The ratio of the sidesof BCD =
BC=___ =50m
In right AACD, A =30% ~ACD = ~ZADC
Ratio of the sidesof ACD=__
Sides opposite to 30°, CD =
Side opposite to 60°, AC=__

The AC + BC = +

Distance between the two persons, AB =

65
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MATHEMATICS

ANSWERS
Worksheet 1
Square | Length of | Isosceles Length of sides
diagonal | triangle Angle Angle Angle | Ratio of
d=a\2 Opposite| Oppositg Opposite Sides
to 45° to 45° to 90°
2
d =22 2 2 22 | 2:2:243
2
1:1: 3
A — 3 3
, d=3V2 |3 V2 |3 3 33 | 3313082
-
: ’ =1:1:2
5
5) 5 542 5:5:5/2
5
=1:1:
X \JE X xﬁ
d=xJ2 | x x 2 X:x: w2
=1:1:\»

PARIHARABODHANAM Class 10



MATHEMATIOR

0 —— A — ) (@ B0 A $A B o 8D § it | bt} | o b8 e @ i | bt 8 48 e @04 | | o @ e 8 ) 48 e @i § ST T T—— .14 P eSS he e K O]

Workshset 2

Lipeiateral | nlulude | Triangle Lengin of sides

e

¥

v GRE
Lagngle R

JAagle | Angle fm*ﬁ'ht Ratio of
apposite| opposite mpmosife Slries
b 3L 607 | Lo 90

3
P

2

f. f’. K [ = A ! o A A
v W |12 2/3 4 2., W34

O
B,

il ", ?

% (I

Yo b el

B

» ‘_ Guf B R —
VO S E 5 |6 | a: 158

% A3 AR,

Ci3
LAk
<

il

—
e
Y|

A

%3 o -
A | dm Al fm 4
\.’«‘%’r S5 IR 12 N .’:E‘,_'] S
L. £
3

7 lea. (9 L - y—
g %.| 1= a7 WS 5 ¥ /3 2y ¥ ey s
§ \ - Ay L. fu’é'?;:‘n_ i@ i = P, 1 LY

o [ v
= !‘ « S}I’)‘? : o.‘;'!

PARIMARABODHANAM (Tasg [0 m




MATHEMATICS

Worksheet 3
1:/3:2
BC = 10cm
AB = 10/3cm
AC = 20cm

Perimeter = 10 + 10./3 + 20 = (30+10\/§)cm

Worksheet 4

(@) ~AED =90" (b) P =180- 120 = 60°

ZADE =30’ ZPTS =90°

AD = 4cm ZPST = 30°

AE = 2cm PS=QR=4cm

DE = 2/3cm PQ =8 cm

AB = 8cm PS =4 cm, PT = 2 cm, ST = 23 cm
Area of parallelogram Area of parallelogram PQRS

ABCD = 8x23 =163 sq.cm PQ xST = 8 x 23 = 1643 sg.cm

Worksheet 5
~ADB = 90°
B =230°
~BAD = 60°
BC = 8cm
AB = 6cm
AD = 3cm

8x3
Area = — = 12 sq.cm

Worksheet 6

d= _6
sin 60

6
Nz 2 3x2x2
diameter = \f = 6><f — 7
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_ \/gx\/gx2x2:4\/§
V3
Worksheet 7
60°
D' t —_ L
iameter = Sn 60
_8 g2 16
NERNCAIN

Worksheet 8 2

,PCB=180- [60]=[120]
_PBC = 180—@0 | + [120]
=30 |

PCB is an isosceles triangle
BC = PC = 40cm

—

~ABC = 30°

Ratio of the sides of A ACB =[1:,/3: 2
BC = 40m
AC = 20m
AB =203 m

Width of the River : AC = 20m
Height of the tree : AB = 20,3 m

Worksheet 9
ZBCD =90° ~BDC = 45°
ZBCD is isosceles right triangle
Ratio of the sides of A BCD = 1:1: /2
BC = CD = 50m
Z/ACD =90° ~ADC = 60°

Ratio of the sides of AACD =1: /3:2

CD = 50m
AC =50.3
AC + BC =503 + 50
N so(ﬁ +1) 0
PARIHARABODHANAM Class 10 »i |



MATHEMATICS

Distance between two persons, AB = 50(\/§+1)m

Additional Questions for pratice

1
In the figure AB=AC= 4cm
ZA=120"
Q) BT,
b) Find the perpendicular distance from A to BC.
c) Find the perimeter of the A ABC
2.

In right triangle ABC olad 4 - 40", and AC=40cm. Calculate the length of
BC

(Sin40=0.64, Co0s=0.76)
3. In the figure ABCD is a parallelogram with CD=5cm, AD=4cm, /B -=120"

120°

=[]

70
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a) Find 4
b) Find the length of DE
¢) Calculate the area of the parallelogram ABCD

A

4. Too
’ V(

In the figure, radius of the circle with centre O is 7 cm. /BOC =100°

a) Find 4
b) Find the length of BC. (Sin50 = 0.76, Cos50 = 064, tan50 = 1.19)

5. A boy sees the top of a tower at an elevation of 60°. Stepping 20 metres
back, he sees it at an elevation of 30°. Find the height of the tower.

71
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Worksheet 1

i
4 .A
D. 1 .C
?("’1u.)1012“4‘>?
-1
Ee 5
B
-4
&°
(a) x-coordinate of A= .........cceeniniinenis
(b y-coordinate of A= .......cc.ceeevivrinnnne.
(c) Cordinate A = (......... s eeneeens )
(d) Coordinates of B= {(.......... s eenennans J
() Coordinate of C= (......... Y eeereeiee )
() Coordinate of D = (........ Y erernans )
(g) Coordinates of E = (......... s ereenens )
Worksheet 2
Y
te
15
t4
P 2] Q |a
I C
N I 6.0,
6 5 4 32 -1 71'1 28 4 5 6
-2 B
4
-5
16
Yl




MATHEMATICS

In the picture, the line AB drawn through the point (3,0) and parallel to
the y-axis. Also the line PQ drawn through the point (0,2) and parallel to
the x-axis.

(a) x-coordinate of any point on the line AB= ............ccceenene.
(b y-coordinate of the point A= ...............ccieiil

(c) Write the coordinates of A,B and C

(d) y-coordinate of any point on the line PQ=....................

(e) x-coordinates of the point P=.......................

(f) Write the coordinates of P and Q.

/ Q\
X Py /R (2,0) X
S

Worksheet-4

v
In the picture PQRS is a square and the coordinates of R are (2,0)
(a) Coordinates of Q = (0, )

(b) Coordinates of P=(___, )

(c) Coordinates of S = ( . )

(d) Length of the diagonal =

(e) Length of one side of the square =

Worksheet-4

(98]

n

A(3.4) B

In the rectangle ABCD, AB=5 units, AD=3 units and its sides parallel to
the coordinate axes. Write the coordinates of the vertices.
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Coordinates of B = (3+ __, 4)
=4
Coordinaes of C = ( , 4+ )

= )

Coordinates of D =(___,

)

)

Worksheet-5
In the figure ABCD is a rectangle.

D(2,7) CG3.7)

A(2.3) B (5.,3)

a. Length of AB=Distance between A and B. = ||:]—[:]| =[]
b. CD =[]
c. Length of AD=|[J-[]I=[], BC=[]

d. Length of the diagonal, AC = \/(D—D)Z +(D—1:|)3

Worksheet-6
A circle with centre at orgin, (0,0), is passing through the point (4,0)
a) Distance betwen the points (0,0) and (5,0) = |I:]—CI|
=[]
Diameter of the circle

b) Other two points on the circle = ([, (1), (], 1)
c) Distance between the two points (0,0), (3,4)

Jo3=? VO+0 O

[ is the radius.
d) .. the point (3,4) is [] the circle. (inside/outside)

75
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Pratice Questions

1. In the figure PQRS is a square. The axes are drawn through the midpoints
of its sides. The length of its sides is 8 units. Write the coordinates of its

vertices.

2. In the picture, sides of the rectangle are parallel to the axes. Write the
coordinates of other two vertices.

(-2,3) S R

P %-1,2)

3. The centre of the circle shown is the origin and the radius is 13 units.

a) Check whether each of the points (12,5) 10,6) is inside, outside or
on the circle.

b) Write the coordinates of two other points on the circle.

< /\ (10.0) o
e

X o X

=7

4. A (5,3) is a point on a line parallel to X - axis.

a) Write the coordinates of any other point on the sameline.

PARIHARABODHANAM Class 10 M
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b) Find the distance of that point from A

5. Show that (0.5), (5,10), (6,3) are the vertices of an isosceless
triangle.

6. (3,-1) is a point on the circle with centre at (6,3).
a) What is the radius of the circle?
b) Find the coordinates of the points of intersection of the circle with x-
axis.
7. a) Draw the co ordinate axex and mark the points A(3,0), B(3,2),
C(-3,2), D(-3,-2), E(0,+3), F(3,-2)
b) Join B, C, D, F in order. Which type of quadrilateral is BCDF?

8. In the picture ABCDEF is a regular hexagen. Coordinates of A is (4,0).
Find the Coordinates of other vertices.

A
Y

B

C
/ O—\ (4,10),
A x7
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ANSWERS

Worksheet 1
a) 1
b) 4

C

~—
[a—y

(1,4)
(4,-3)
(3,1)
(

(

o,

)
)

¢]

=

3,1)
g) 1’ '2)
Worksheet 2

(
(
(
(
(
(
(

(¢ A(3,2), B(3,-1), C(3,1)
(d) 2
(e) -3
() P=(-3,2), Q=(2,2)
Worksheet 3
(a) Coordinates of Q =(0,4)
(b) Coordinates of P =(-2,0)
(c) Coordinatesw of S =(0,-2)
(d) Length of the diagonal = 2+2=4

(e) Length of the side of the square

I
)
2
+
N

Worksheet 4
(a) Coordinates of B = (3+5,4)
= (8,4)
(b) Coordinates of C = (8,4+3)
= (8,7)
(c) Coordinates of D = (3,7)
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Worksheet 5
a) Length of AB=|5-2|=3

b) CD=3
c) Length of AD = |7-3|=4
BC=4

d) Length of the diagonal, AC= /(5 -2)" +(7 - 3)°

Worksheet 6
a) |5-0| =5
b) Radius =5

o) V32+4°=J0+16=5
d) - (3,4) is a point on the circle.
Answers

. R=(4,4

S = (-4,4)

P = (-4,-4)

Q= (4,-4)
2. P(-2,-2)

R(1,3)

3 a) 122452 =13

(12,5) is on the circle.

V107 + 6> =136 <13
- (10,6) Inside the circle.
b) (13,0) -13,0) or
4. a)(2,3) ie, (x,3)
b) |15-2|=3

79
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5. Distance between (0,5), (5,10) - J(5-0) +(10-5)"
= J25+25 =50 =52
Distance between (5,10), (6,3) - \/(6 -5)" +(3-10Y’
- J1+49 =50 =52
Distagnce between (0,5), (6,3) - J(6-0) +(3-5)°

- V36 +4 =440

Two sides are equal - It is an isosceless triangle.

6. a) Radius= \/(6 - 3)2 +(3- —1)2
=J9+16 =5
b) (x-6F+(0-3)=5
(x-6)*+9 =25

(x-6)=25-9
= 16

x—-6=14

- It cuts the X - axis at (10,0) and (2,0)

6
" E(0,3)

4

C(-3,2) l B(3,2)

A(3,0)
4 5 X

D32 T FE-2)

b) Rectangle
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10.

OB =4
.. OP=2

BP =23
B(2, 243)

C =(2,2J3)
D =(4,0)

E = ('2’ —2\/§)
Foo=(2, -2J3)

81
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SOILVINEH.LVIN

In a circle, the angle which a chord makes with tongent at one end
on any side is equal to the angle which it makes on the part of the
circle on the other side.

¢ Two tangents can be drawn from an exterior point of a circle. These
two tangents will be equal in length.
A

P
PA=PB
B
D

* The sum of the opposite sides of a quadrilateral c

formed by the tangents at four points of a circle

are equal.

Conversely, if the sum of the opposite sides of a

quadrilateral are equal, then we can draw a circle 5

with the four sides as tangents to the circle. A AB +CD =AD + BC

83
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+ In the figure, the tangent at C and the chord AB extended meet at
P Then PA x PB = PC?

A

MATHEMATICS

¢+ The centre of a circle which touches two intersecting lines is in the
bisector of the angle formed by these lines.

<)

+ In any triangle, the angle bisectors meet at a point. We can draw a
circle with this point as centre and touching the three sides of the
triangle. This circle is called the incircle of the triangle. The per-
pendicular distance from this centre to a side is the radius of the
in circle.

A\ 4

¢+ The radius of the in circle of a triangle is the quotient obtained
when the area of the triangle is divided by its semi perimeter.
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A - Area of the triangle

a+b+c

S- Semi perimeter of the triangle S = 5
Worksheet - 1

In the figure, ‘O’is the centre of the circle and radius 6¢cm, OP=10cm,|
Find the length of the tangent?

In the figure,
OA = 6Ccm
OP = 10cm

AP = J2_

8(‘
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Work Sheet - 2

MATHEMATICS

In the figure, O is the centre of the circle. ZPOQ =110,
~/POR =130". The sides AB, BC, and AC are tangents to the circle.

Find all the angles of AABC
Since /POR =130, <A =[r1-130°
=
ZPOQ=110°, /B =[@3O-1
=
ZC = 180~3+™)
=[d-J
=
Work Sheet - 3

A

A
B .

In the figure O is the centre, PA and PC are tangents to the circle..
ZAPC = 40°

a) What is /ABC?
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b) What is ~ADC ¢
a) ~ADC=[-40°=
ZABC = 2% /AOC=">>x[1 = [
b) ~ADC = C80° -1 -3
Worksheet 4

SOILVINEH.LVIN

In the figure, AB, BC and AC are tangents to the circle.

ZAPQ =70", ZBRQ = 50"

a) Find all angles of triangle PQR?
b) Find all angles of triangle ABC?
a) In the triangle PQR
Z/BRQ =50°, 2P = [
ZAPQ=50° /R = [
ZQ =180 (1 + )
=180 -
=[O
b) ZAQP =70°
/A =180 — (C+[J)
180 -
(-

87
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/BOR =50°, /B =1 - (50+[J)
=[-1d
= [

180 - (C+[O)

180 - [

-

£C

MATHEMATICS

Worksheet - 5

In the figure AB, BC and AC are tangents to the circle ~ABC =70°.
~Z/ACB =50°. Find all angles of APOR

18
ZACB =50, ZCQR =

=

L ZP T [

_ 0 _180-03

ZABC =70, ZBPQ ="
=

S ZR T [I

ZQ =180~ (O+)
=180 -

=
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In the figure PA, PB are tangents to the circle PA=20cm. Find
perimeter of APQR?

In the figure QA = QX
RB = RX
PA = 20cm
Perimeter of APOR= PQ + QR + PR
=PQ + QX + RX + PR
=PQ+O+O3+PR
il I R
=+
=[] cm

Worksheet 7

B Q 5 aav.nl C

In the figure, AB, BC, and CD are tengents to the circle AR=7cm,
PB=4cm, QC=5cm. Find the perimeter of AABC

PA =[—cm
BQ = cm

89
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CR=[cm

AB = AP + PB
=O+ 0O
= [Jcm

BC=BQ + QC =
il g
=[Jcm

AC = + [ =Cacm

MATHEMATICS

Perimeter of AABC =AB + BC + AC
=O+t+0O tOda

= [Jcm
Worksheet - 8

In the figure the incircle of AABC touches the sides AB, BC, and AC
at points P,Q and R respectively. If AB=12cm, BC=10cm, AC=14cm
a) What is the length of AP?
b) What is the length of BQ?
c) What is the length of CR?
a) AP =x, PB =12 -
BQ =12 -
CR=14 -
QC=-oO-O
BQ + QC =BC

9
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—
2x =O-d §
x =[O E
b) AP = [cm E
BQ = cm E
CR = cm 8

Worksheet 9

A \_/B fem i

In the figure, P is the point of intersector of the extended churd AB
and the tangent through C. PB=4cm, PC=8cm

a) Find the length of AB?
b) Find the length of PA?
a) PA x PB = PC?
(AB + PB)PB=PC*
(AB+ [—)*x[=8°=64
64
AB+ [ = -
AB =[O -[=[CJcm
b) PA=PB+AB=[+[=[Jcm
Worksheet 10

A triangle with lengths of sides 8cm, 6¢cm, 10cm and area 24Sq.cm.
Find the radius of the circle touching the sides of this triangle?

Aria of the triangle (A) = [ Sq.cm

91
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Radius of the circle r

MATHEMATICS

Worksheet - 11

In the figure AB = AC. A circle passing through B intersect AB at E.
The circle touches AC at its midpoint D.

Prove that AB = 4AE.

AE x AB = ?

AD = % Since D is the midpoint of AC

2 2
AE x AB = [%] - I:%] Since AB = AC
1

-4
g
AE = =
=413

2
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Worksheet - 12

The sides of the quadrilateral ABCD touches the circle at P, Q, R, S =
a) Prove that AB + CD = AD + BC : B
b) If AB = 12cm, CD = 8cm AD = 14cm E
Find BC [
-
L
(@)
A /)]
b R C
a) Tangents draw from an external point to the circle are equal in
length

AP =, BP=], CR =7, DR =

From the figure AB+ CD =+ O+ 1+
il e e e e O
= AD + BC

b)BC=O+O-O=

Constructions

1. Draw a circle of radius 3cm and mark a point on it. Draw the tan-
gent through this point

Ans :

Step 1 : Draw a circle of radius 3cm

Step 2 : Draw the semicircle with centre P as shown in the figure
and mark two points with same length on it. .
93
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Step 3 : Mark a point equidistant from the merked points as shown
in the figure and draw a line through P and this point

MATHEMATICS

A

2. Draw a circle of radius 2.5cm. Draw a triangle with two angles 50°,
70° and the sides of the triangle touching the circle.

Ans.

Step 1 : Draw a circle of radius 2.5cm

')‘
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Step 2: 180°-50°=130°
180°-70°=110°

Draw centre angles with measures 130° and 110° as shown

in the figure.

v

SOILVINEH.LVIN

Step3: Draw a lines perpendicular to the rand points of the ra-
dius as shown the figure

A\
%

3. Draw a circle of radius 2.5cm and mark a point 7cm away from its
centre. Draw the tangent to the circle from this point and measure
it lengths.

Ans :

Step 1: Draw a circle of radius 3cm. Mark a point 7cm away from
its centre

gt‘
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Step 2 : Draw perendicular bisector of the line OP

X

P Tem 0

MATHEMATICS

Step 3 : Draw a circle with centre at the point intersection of the
perpendicular biscetor and the line OP passing through
the points ‘O’ and P

Step 4 : Draw tengents from P to the points which cuts the circles
as shown below.

9
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4. In AABC AB = 6¢cm, /B = 70°, BC=5cm. Draw triangle ABC and
then draw a circle touching the sides of this triangle.

=
Ans : :
Step 1 : Draw the triangle ABC with given measures. ﬁ
>
C -
L
(@)
(/)]
Scm
70°
A 6cm B
Step 2 : Draw the bisector of ZA.
C
2
G
70°
A 6cm B

Step 3 : Draw the bisector of /B

9"7
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MATHEMATICS

A 6cm B

Step 4 : Draw a circle with centre at the point of intersection of the
bisectors touching the sides of the triangle.

Pratice problems

1.
13cm
"
\Qcm
In the figure ‘O’ is then centre of the circle. PA=12cm OP=13 cm.
What is the radius of the circle?
2.

In the figure, the cercumcircle of APQR is the incircle of APQR
/B =65Y,7A =55°. Find the angles of APQR.

08
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SOILVINEH.LVIN

In the figure AB=15cm, BC=17cm, AC=14cm
a) Find the length of PA?
b) Find the length of BQ?
¢) Find the length of CR?

In the figure, the chord AB extended and the tangent through C
intercet at the point P. PB = 8cm, AB=10cm

a) What is the length of PA?
b) What is the length of PC?

5. Length of penpendicular sides of a right triangle are 12cm and
16 cm

a) Find the area of this triangle.

b) Find the perimeter of this triangle.
c) What is the inner radius of this triangle?

6. Draw a circle of radius 3.5cm. Mark a point P on it and draw tangent
through P.

99
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7. Draw a circle of radius 3cm. Mark a point P at a distance 8cm from
the centre of the circle. Draw tengents from P.

7))
E 8. Draw a circle of radius 2.5cm. Draw a triangle with two angles 50°,
g 70° with sides touching the circle.
g 9. In AABC,AB=7cm, BC=6cm, AC=5cm. Draw AABC and draw a circle
S touching the sides of this triangle.
=
Answers
1 R = (4,4)
S = (-4,4)
P = (-4,-4)
Q= (4,-4)
2. P(-2,-2)
R(1,3)
3 a) {122+5% =13
(12,5) is on the circle.
V10% +6% =136 <13
-.(10,6) Inside the circle.
b) (13,0) -13,0) or
4. a) (2,3) ie, (x,3)
b) |5-2|=3
5. Distance between (0,5), (5,10) = \/(5 ~0)” +(10-5)’
= J25+25 =50 =52
Distance between (5,10), (6,3) - J(6-5) +(3-10)
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= J1+49 =50 =52
Distagnce between (0,5), (6,3) = \/(6 - O)'2 +(3- 5)2

- J36+4 =40

Two sides are equal - It is an isosceless triangle.

SOILVINEH.LVIN

6. a) Radius- \/(6 -3y +(3--1)°

=4J9+16 =5
b) (x-6)+(0-3) =5"
(x-6)+9=25
(x-6)=25-9
= 16
x-6=14
x=6+4,6-4
=10, 2
- It cuts the X - axis at (10,0) and (2,0)

7. Q)

6
" E(0,3)

4
3

C(-3,2) |, B(3,2)
1

A(3,0)
4 5 X

Y5 4 5 2 a4q 1 2

D32 [ F(3,-2)

b) Rectangle

101
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OB =4
- OP=2

BP =23
B(2, 2V3)

C = ('23 2\/§)
D =(4,0)

E = (_2’ —2\/5)

Fo=(2, -2J3)

Answers

Worksheet - 1

AP = 10" -6

Worksheet - 2

180°-130°
50°
180°-110°

ZA

ZB

o
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,C = 180°—(50°+709
180° — 120°
= 60°

Worksheet - 3
a) AOC= 180°- 40= 140°

SOILVINEH.LVIN

ZABC = %x ZAOC = %x 140°

70°
180° - 70°
110°¢

b) ~ADC

Worksheet - 4
a ,p =50°
/R =70°
ZQ = 180°(50°+709)
180° - 120°
= 60°
b) ZAQP =70°
180°—(70°+70°)
180° - 140°
40°
/BOR = 50°
180°—(509+50°)
180° - 100°
80
180°-(809+40°)
180°-120°
= 60°

ZA

/B

£C

Worksheet - 5

103
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0 =0
/COR - 180" -50
2
= 65°
. /p =65°
180° -70° 110°
2 2

MATHEMATICS

/BPQ =

550
180°—(65°+559)
180 — 120° = 60°

/R
£Q

Worksheet - 6
Perimeter = PQ + QR + PR
PQ + QX + RX + PR

=PQ + QA + RB + PR

= PA + PB

=20+ 20

=40 cm

Worksheet - 7

PA =7 cm
PB =4 cm
CR =5cm
AB = PA + PB

=7+4

= 1lcm
BC =BQ + QC

=4+5

= 9cm
AC =7+5

= 12cm
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Perimeter =11+ 9 + 12

=32 cm 2
Worksheet - 8 :
a) AP=xthen PB =12-x Ej
BQ =12 -x E
CR=14-x ;’
BQ + QC = BC 2
12-x+14-x =10
16 -2x =10
-2x=10-26 =-16
X =£=8cm
-2
b) AP =
BQ=12-8=4cm
Cr =14-8=6cm
Worksheet - 9
a) PA xPB = PC?
(AB + PB)xPB = PC2
(AB + 4) x 4 =8? =64
AB + 4 =%:16
AB =16-4 = 12cm

b) PA =PB+AB =4+ 12 = 16cm
Worksheet - 10
Area of the triangle A =24
Perimeter of the triangle =8 + 6 + 10
=24

24
=—=12
5 cm

105
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Radium of the circle r

I
wl>

MATHEMATICS
0o

Worksheet - 11
AE x AB = AD?

AC
AD = 3 Since D is the midpoint of AC

<[]

AE x AB = [7 = T since AB = AC

AB = 4AE
Work Sheet - 12

Tangents drawn from an external point to the circle are equal in

length.

a) AP=AS
BP = BQ
CR =CQ
DR = DS

From the figure
AB+CD =AP+BP+ CR+ DR
= AS+ BQ + CQ + DS
=AS + DS + BQ + CQ
= AD + BC
b) BC=AB+CD-AD=12+8-14=20- 14 = 6cm
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MATHEMATICS

A square pyramid is a solid with base square and lateral face isosceles
triangle.

Relation between base edge (e), slant height (1) and base edge(a)

Relation betweeb base edge (a) , slant height () and height (h)

l—,[h + 7 "

w o/
a9 =i -1

—JI* _

Relation between height (h), lateral edge (e) base diagonal (d)

e—h+‘y =

Area and volume of a square pyramid
Base area = a?

HIHU P

Base perimeter = 4a

1
Area of one lateral face = 4><5 al

1
Lateral surface Area = 4><5 al =2 al
Total surface area = a® + 2al
1
Volume = gx Base area x h

1
= —x g2 x
3 a“ xh

If base edge and leateral edge of a square pyramid are equal then lateral
faces are equilaternal triangles.

If e = a then
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MATHEMATICS

NE)
l= —xa
2
h el
~ B
Then total surface area = &> +3a°
Cone
B
S
181 1 .
. < —
R A r

Circle
Area of a circle with radius ‘R’ = 7R’

Circumference of the circle = 27R
Sector

X
Length the sector with radius (R) = ﬁXZﬂR

Area of the sector = %Mrl{z

Cylineder

Volume = z;2p

When a sector is curved (bent) in to a cone,

The radius of the sector = Slant height of the cone
Area of the sector = C.S.A of the cone

X T op Xt
360 R 360 [/
Retation between height (h)

Slant height (), base radius (r) of a cone

P =hn+r

=~ +r? h ¢

7



MATHEMATICS

Area and volume of a cone
Base perimeter = 27y

Curved surface area = 4/

Total surface area = ;2 4 74/

1
Volume = 3 7r2h

Sphere

If We slice a sphere, we get a circle. If we slice a sphers into exact halves,
we get a circle whose centre, radius and diameter are those of the sphers
itself. A sphere has only one face.

If the radius of sphere is T’

Surface Area = 4742

4
Volume = Em‘

Hemisphere

If we slice a sphere into exact halves, we get two hemispheres. A
hemispherse has two faces. One flat face and one curved face.

If the radius of a hemisphere is 1’

Surface Area = 32

2 3
Volume = 57”'
Worksheet 1

Measures of some square pyramids are given in a table. Complete the

table.
Length of Base Half the length of height Slant
edge (a) base edge (%) (h) height (/)

12 8

B 3 R 5

S 12 R 13

- _ 15 17

15 20




MATHEMATICS

Worksheet 2

Length of one Half the length ok‘ Slant Lateral
base edge (a) base edge (%) height [/) edge (¢
8 I _ S
— 6 R 10
_ _ _ 13
24 25
40 16 _ 20

Worksheet 3

Base edge and leateral edge of a square pyramid are equal and length of
one edge is 6cm. Find slant height and height?

a= cm
_\3 _a
1= h=7
=£X - =

2 T J2
=—\/§ =—x\/§

Worksheet 4

The base edge and slant height of a square pyramid are 12cm, 15cm.
Find L.S.A and T.S.A

= ——Cmm l1=cm
Base area (@%) = —
Lateral surface area = (2al) = —
Total surface area = a2 + 2al

= + = cm

Worksheet 5

Length and breadth of a rectangler paper sheet are 40cm and 34cm.
From the centre of the paper sheet the marked portion is cut and folded.

a) What is the shape of paper folded?

b) What is the area of the paper which is cut and fold?
Name of the solid =
Area of the square = a?

111
PARIHARABODHANAM Class 10 m .



MATHEMATICS

13 13
13 10 13
10
3
13 13
13 13

Height of the triangle shape = y/( )*—( )

= cm
, 1
Area of one triangle = 5 b x h
1
= — X X
2
. cm?

Area of the cutout portion = Area of square + 4x Area of triangle
= —_— 4+ 4)(

= 4

=——cm?

Worksheet 6
A sector is cut out from a circle of radius 24cm with central angle 60°.

The sector is bent into a cone than find the radius of the sector.
a) Slant height of the cone

b) Radius the cone (r) A
1=R= cm /)

X r

360 R
— r

360 (-
rx 360 =[x ]

=E]xI:] _
360
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Worksheet 7
Base radius and height of a cone are 20cm and 15cm, then find its vol-

ume.
r= cm h = cm
]m:h
v = —7F
3
L 2
= — X X X
3
= x = cm?

Worksheet 8

A solid metalic cylinder of height 24 cm and base radius 12 cm is melted
and recast into cones of height 6cm and radius 18cm. How may cones can

be made?

Cyliner
r=12cmh =24 cm
V= gxrh <

= Tx X cm?

Cone 24
r=6cm 18
h=18 cm C =

1, 12
= —xar-h
VT3
= l)(ﬂ' 2 X
3
= T X X
Volume of cycliner 7 x___ x___
No.of the cone = = =__
Volume of cone T X X

Worksheet 9
Some measurements of cones are given. Complete the table.

SI. Stant Height Radius Curved | Total

No height (1) (h) () Surface | surface | Volume
Area Area

1 5 _ 3

2 15 9 -

3 - 16 12

4 25 - 20

113
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Worksheet 10

A sector of central angle 60° is cut from a circle of radius 12cm and rolled
up into a cone. Find

a) Slant height

b) Radius of cone

c) Curved surface area

d) Slant height (I) = Radius of sector =
b) x=60°

c) Curved surface area = rrl = X =
Worksheet 11

A sector is rolled up to form a cone with radius 15cm and slant height
25cm. Then find.

a) Radius of sector

b) Central angle of the sector

c) Volume of cone

a) Radius of sector = Slant height of cone =
r=__

b) Let central angle = x

r_.x

[ 360

X X = X
x=

c) Let height of cone = h

h= P

15
Volume = <7zr'h
2
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Worksheet - 12

The surface area of a solid sphere is 120 square centimeters. If it is cut
into two halves, what would be the surface area of each hemisphere?

Surface Area of the shere = [

4zr’ =
xr’ = %
= [Jsq.cm
Surface Area of Hemisphere — = 37,2
=3 x ]
= [Jsq.cm

Worksheet - 13

The base radius and length of a metalic cylinder are 4cm and 10cm. If it is
melted and recast into spheres of radius 2cm each, how many spheres
can be made?

Metal cylinder
radius =r = [Jcm
height = h = cm
volume = z;2p
= 7 XX
= ] cubic cm
Sphere
radius, r =] cm

4
Volume = 5751‘*

47[

— 7T X

3 (-
4
3T
J

] cubic cm

Volume of cylinder

Number of spheres = Volume of one sphere o U

Worksheet - 14

The picture shows the dimensions of a petrol tank. How many litres of
petrol can it hold?

115
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6m

This shape is one cylinder and two hemispheres
Hemisphere

radius=r = 1m

2 5
volume = Eﬂi"

X7 X

(SR S)

(38

= — r Cubic metre
J

Cylinder
radius =r = 1lcm
height =h =6 - (1 + 1)
=6-[]
=

Volume = 11°h

Z/2Eal W L |
1 Cubic metre

Volume of petrol tank = volume of 2 hemispheres + volume of cylinder

2 27r + 4
= X —
3 T
47 127
= — +
3 3
167 .
= T Cubic metre
161

=3 x1000 litre

160007 .
= 3 litre
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Worksheet - 15
The picture shows the shape of a boiler. Total height of the boiler is 12 m

a) What is the height of the cone? f}
T om—d

b) What is the capacity of the boiler? .

~~~~~~

(1m3 = 1000 litres) 12m
a) Height of the cone = 12— (6+3)
=12 —

b) This shape contains a cyclinder, a cone and a hemisphere
Cone

radius=r=[m

height = h = —m

1
volume =§7T"'h

%7[ X DXD

1
-7
348

3

97rm
Cylinder
radius=r =[] m
height = h = m

volume = ;24

T *d
54 7m?

Hemispher

radius=r=[m
2_
volume = —7r
2

271'
—_ X
3 (.

18 rm®
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Total volume of boiler = volume of cone + volume of cylinder +
volume of hemisphere.
radius = 97+ 54 r+ 18 r= m®
=817 x 1000 litre
= 7 litre

ANSWERS

Worksheet 1

Complete the table
Length of Base half the length of height Slant
edge base edge height
12 6 8 10
6 3 4 5
24 12 S 13
16 8 15 17
30 15 20 25
Worksheet 2
Length of one | Half the length of Slant Lateral
basic edge (a) Basic edge height edge
8 4 3 S
12 6 8 10
24 12 S5 13
40 20 15 25
32 16 12 20
Worksheet 3
a=6cm
V3 a
l= T x a h = \/5
B 6
2 V2
= 3.3 cm =3J2cm
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Worksheet 4
a=12 cm [=15cm

Base area (a?) = 122 = 144
Lateral Surface Area = (2al) = 2 x12x15 = 360cm?
Total Surface Area = a? + 2al = 144 + 360 = 504cm?

Worksheet 5
a) Name of the folded shape is square pyramid

b) Area of square (a?) =102
= 100cm?

Height of the triangle () = /13> -5

V109 - 25
V1 4 4

= 12 cm
. 1
Area of one triangle = ;al
= lx 10 x 12
)
= 60 cm?

Area of the cut portion = Area of square + 4x Area of triangle
100 + (4x 60)

100 + 240

340 cm?

Worksheet 6
a) l=R=24cm




MATHEMATICS

Worksheet 7
r =20cm h =15cm

l7n‘2h
3

<
Il

1
=X x 20?x15
3

= 7 x400x5 =2000 7 cm?
Worksheet 8

Volume of cylinder = 5,2
= 7x12°x24
= 3456 7 cm®

Volume of cone = —xar-h

W | =

lerx62x18
3

=216

Volume of cylinder 3456,

No. of cones = - - 16
Volume of cone 216

Worksheet 9

SI. Stant Height Radius Curved | Total

No height (1) (h) () Surface | surface | Volume
Area Area

1 5 4 3 157 24 r 127

2 15 9 12 180 32x 43 7

3 20 16 12 240 384 r 76 7

4 25 15 20 500 7 900 r 2000

Worksheet 10
a) [ =12 scm
b) x=60°

I8
12 360

12360 _,

0 = 7360 ~ M
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c) Curved surface area = 75/

= g x2x12 =247 sq. cm
Worksheet 11

a) Radius of sector (R) =l= 25 cm

by -

o h=Jp_,2

= V25 -15°

= J625-225 =400 = 20 cm

I,
Volume = 575" h

_ 1 %157 %20
3

= 15007 cubic cm
Worksheet - 12

Surface Area of the shere = 120 sq.cm

azxr? =120
T =30 sqg.cm
Surface Area of Hemisphere — = 37,2
=3 x 30
=90 sq.cm

Worksheet - 13
cylinder

radius =1 = 4cm

height = h = 10 cm

volume = ;;2p

= 7 x4?x10

z *160
160 7 cubic cm
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Sphere

radius, r = 2 cm

Volume = —7r°
J

Il

|
3
X
Qo

32r

-~

cubic cm

160
Number of spheres = s
4
L x18
J
= i><20
4
=15
Worksheet - 14
Hemisphere
radius=r = 1lm
2
volume = 3 X x13
2 :
= — x Cubic metre
J
Cylinder

radius =r = lcm
height =h =6 - (1 + 1)
=6-2
=4m
Volume = rth
= wx 1?x4

= 47 Cubic metre

2
Volume of petrol tank =2 x —-7 +47x
2
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_4r 12z
3 3
167 .

= KN Cubic metre
167 .

= ——x1000 litre
160007 .

= 3 litre

Worksheet - 15
a) Height of the cone = 12— (6+3)
=12-9
=3 m
Cone
radius=r=3m
height = h = 3m

|
volume = 37 32x3
lff 9x3
= — X
3
=9,m®
Cylinder

radius=r=3 m
height = h = 6m
volume = 7,2

= 7% 3?x6

54 rm?®

Hemisphers

radius=r=3m

2_ 5
volume = Em‘

2
21 %3
373

18 rm®
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Total volume of boiler = Or+ 54+ 181
=81 zm°

=817 x 1000 litre
= 81000 litre

MORE PRATICE PROBLEMS

1. Radius of two spheres are in the ratio 2:3
a. Find the ratio of their surface areas.
b. Find the ratio of their volumes

2. What is the slant height of a cone of base perimeter 12 rcm and height

8cm. Ans: 10
3. What is the surface area of largest sphere that can be carved out from a
cube of side 10cm? Ans. 314 cm?

4. A metal piece in the form of a cone of base radius 3cm is melted and
236
9
5. Lateral surface area of a square pyramid with base are a 196 sq.cm is

700 sg.cm. Find its

recast into a sphere of radius 4cm. Find the height of cone.

a) Base edge
b) Slant height
c) Height 14cm, 25¢m, 24cm

6. A solid metal cylinder of base radius 8cm and gheight 17cm is melted and
recast into solid hemispheres of radius 2cm, How many such hemisphere

can be made? (144)
7. The edge of a cube is 12cm. Find the volume of the largest sphere that can
be curved out from it. (288 r cubic centimeter)

8. All edges of a square pyramid are equal. Total length of all edges is 96cm.
Find the volume of the square pyramid? (288 /2 cm?)

9. Slant height of cone is 20cm, radius 10cm. What should be the radius
and central angle of the sector? (r=10cm, angle = 180Y)

10. Radius of a cone is 10cm, volume 3140 cubic centimeter. Calculate total
surface area.
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» If the point P(x, y) divides the line segment joining the points (x,, y,) and

(x,,y,) in the ratio, m: n then B(x,, y,)
x= X+ (x,—x)
m+n
=t ——(n =)

y=MN" m+n Y2 =N A(xh }’1)
If the point P(x, y) divide the line AB in the ratio 1:2, then

1 1 B (5. 13)
x=2+-—x(5-2) = 2+=x3 =2+1=3 2

3 3 P(x.y)

y:4+l(13—4) = 4+l><9 =4+3=7
3 3 A4

» In any line which is not parallel to the axes, the change in y is proportional
to the change in x. In this case, the proportionality constant is the slope of

this line.
e . YT
» Slope of the line joining (x,, y,) and (x,, y,) is
-7 27N
e e . 6-3 3 1
Eg: Slope of the line joining (2, 3) and (8, 6) is P = >

» The constant relation between the x-coordinate and y-coordinate of any
point on a line is called its equation.

> The equation of the line joining (x, y,) and (x,, y,) is i:i‘ - if _i/]
1 27 M

» The constant relation between the x-coordinate and y-coordinate of any
point on a circle is called its equation.

» The equation of the circle with centre as the origin and radius T’ is
x-’+y“’ —

L0

» The equation of the circle with centre (x, y) and radius ‘r’ is
(x—x)+@y-y)y=r

» If (x,y), (x,,y,) and (x;, y;) are three vertices of a triangle then

. ) XX, +X 0 Y+, + ),
co-ordinates of the centroid = [ : 3 , = 3 ]

» In any line which is not parallel to the axes, the change in y is proportional
to the change in x. In this case, the proportionality constant is the slope of
this line.

Yo =N
X, — X,

» Slope of the line joining (x,, y,) and (x,, y,) is

» The constant relation between the x-cordinate and y-coordinate of any
point on a line is the equation of the line.

PARIHARABODHANAM Class 10 W



MATHEMATICS

Y =) Yo~V
» The equation of the line joining (x,, y,) and (x,, y,) is ‘- xl = - x]
1 2 1

» The constant relation between the x-coordinate and y -coordinate of any
point on a circle is the equation of the circle.

» The equation of the circle with centre at the origin and radius T’is x>+ y* =r*.
» The equation of the circle with centre (x,y)and radius ‘r’ is
(x_x1)2"'(.V_.Vl)z=’"2

Worksheet - 1

In the following table, write the co-ordinates of the fourth vertex.

Parallelogram Co-ordinates of fourth vertex
(4, 5)
(8, 3) (8+4—2,5+3—1)=(10,7)
(2, 1)
(7,9
(3, 7)
(S, 4)
(3, 6)

(_3.‘ 5]

(0, 0)
Worksheet - 2

In the following table, given the co-ordinates of the points A and B. Find
the co-ordenates of the midpoint of the line AB

Co-ordinats of the | Co-ordinates the midpoints of the line AB
points A and B x- Co-ordinates| y-Co-ordinates | Co-ordinates of
the midpoints

(3, 8), (5, 6) —— =4 —— =7 (4, 7)

(5) _2) ’ (3’ 8)
(_2’ _6) (_47 _10)
(4, 3), (7, 5)

% K% %)
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Worksheet - 3

IfA (1, 5) and B(6, 15) then find the coordinates of the point which divide
the line AB in the ratio 2:3

Let P (x, y) be the point dividing the line AB in the ratio 2:3
B 6. 15)

2
AP = — part of AB.

x- coordinate of A =[]

Difference between the x- coordinates of A and B

. 2
x- coordinate of P =l+§><5

=[J+ ]
=[]
y-coordinate of A = []

Difference between the y-co-ordinates of A and B

y-coordinate of P =5+=x10

=[]+
=[]
-.Co-ordinates of P = ([, ()
Worksheet - 4
Find the slope of the line joining the points (3, 5), (6, 7)

Sl f the line = =2
ope of the line = 3

Complete the table given below

Two points on | x-difference y- difference slope of the line
a line

2,5)(6,7 4 2 2.1

( ’ ) ( > ) 4 2

(3,7), (6,9)
(3, 6), (4, 9)
(_1? 4)> (1’ 2)
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Worksheet - 5
Check whether the points A (2, 3), B(4, 4) and C(8, 6) lie on a line
X - co-ordinate of A =[]
x-co-ordinate of B = 1]

Difference between the x - coordinates of Aand B=[_1-2
=[]

y-coordinate of A =[]

y-coordinate of B =[_1

Difference between the y-coordinates of Aand B = 1 - [
=[]

1
.. Slope of the line AB =>

Difference between the x-coordinates of Band C =1 - [

=[]
Difference between the y-coordinates of B and C=[1-[]
=[]
i iy =y ==
. Slope of the line BC = = =

Slopes of the lines AB and BC are equal [_1/not equal [_]

. The points A, B and C lie on a line [_1/not lie on a line [
Worksheet - 6
Find the equation of the line joining the points (2, 4), (5, 6)

Sl f the li _ 4.2
ope of the line = - — 3

If (x, y) is a point on this line, then the slope of the line joining the points
. oy—4 2
(2,4)and (x, y in — = 7
x—2 3

-. the equation of this line is

2(x-2) = 3(y-4)
2x—4 = 3y-12

2x-3y — 4+12=0

129
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2x-3y+8=0
Complete the following table.

Two points on Slope of the Equation of the line

a line line

2,5), (4,6 L y> _ 1

(2,5), (4,6) 2 x—-2 2
I(x-2)=2(y-5)
x-2=2y-10

x=2y-2+10=0

x-2y+8=0

(2, 3), (4, 6)
(1, 3), (5, 4)
(-2, 4), (4, 5)

Worksheet - 7
Find the equation of the line joining the points (1, 4) and (3, 5)
Let A (1, 4) and B (3, 5)
When we move from A to B

the x-co-ordinate is increased by []

y-co-ordinate is increased by ] A(1.4)

When x-coordinate is increased by [] the y-co-ordinate is increased by
1

The rate of increase in y with the increase in x, ie, the slope of this line =
—_

—

Now consider the points A and P,
the x-co-ordinate is increased by x — []

y-co-ordinate is increased by y — [_]

Since the rate of increase in y-coordinate with the
increase in x-coordinate is always same at everywhere in a line

y-3a_ =3
-3 3

From this we get [ (x— [) =1 (y— )
Simplifying this, we get x- CJy+ C1=0

This is the equation of the line
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Worksheet - 8
Find the equation of the circle with centre (1,2) and radius 5 unit
Let P(x, y) is a point on this circle.
Difference between the x-co-ordinates of
Oand P=x- [

Difference between the y-co-ordinates of

P(x, v)

Oand P=y- [
length of the line OP = 5 unit

D) (-0 =

"

(x—|:])'+(y—[])2 =25

¥ -CIx+ [+ y-Cdy+ C1=25
Simplify this we get

x2+y'2—l Ix-Cdy-LC1=0

This is the equation of this circle
Y-OxrO+y-Oyt =9

Simplifying this we get.
X+y-COx-y-=0

This is the equation of the circle.
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ANSWERS
Worksheet - 1
Parallelogram Co-ordinates of fourth vertex
4, 5)
(10, 7)
(1, 2)
3.9) (4, 2)
(_27 1)
(%, )
(x,+x, »,+y,)
(% ¥)
(0,0)
Worksheet - 2
Co-ordinats of the | Co-ordinates the midpoints of the line AB
points A and B x- Co-ordinate | y-Co-ordinate | Co-ordinates of
the midpoints
2,7, ® 5 3 6 3, 6
(5,-2), (3, 8) 4 3 (4, 3)
(-2, -6). (-4, -10) -3 -8 (-3, -8)
11 11
(4, 3), (7, 5) A 4 (1)5.4)
- 1/\(3/ 5
(A’ A) (/2’ A) 1 1 (1, 1)

Worksheet - 3

Co-ordinates of P (3, 9)
Work Sheet - 4

Two points on x- difference y- difference | slope of the line
a line
2,5) (6,7 Rl 2 2.1
( ’ ) ( ’ ) 4 2
2
(3,7), (6,9) 3 2 3
(3, 6), (4, 9) 1 3 3 =3
-2 .

(_1’4))(172) 2 2 7
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Worksheet -5

Slope of AB =

1
Slope of BC = >

Slopes of AB and BC are equal
A, B, C are on a line.
Worksheet - 6

Two points on Slope of the line Equation of the line

a line

(2,5), (4,6)

N | —
=
|
3]
(3]

10r=2)=2(y-35)
x-2=2y-10
x-2-2+10=0
x-2y+8=0

-3 3

x—2_§

| wo
<

(2, 3), (4, 6)
3(x-2)=2(y-3)
3x-6=2y-6

3x-2y=0

|98

=

1
x-1 4
I(x-1)=4(y-3)
x—=1=4y-12

| =

(1, 3), (5, 4)

x—4y+11=0

(_2’ 4)) (4, 5)

| —
=
|
T
(\)
~
O | =

I(x+2)=6(y—4)

Xx+2=6y—24

x—6y+26=0
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Worksheet - 7

1

Slope of the line = >
y-4_ 1
x—-1 2

x—2y+ 7 =0, is the equation of the line.
Worksheet - 8

Equation of the circle,

(= 1+ (y - 2F = 5°

xX*=2x+1+y-4y+4=25

X+ y-2x-4y-21=0

PRACTICE QUESTIONS

1. Find the co-ordinates of the fourth vertex of the following parallelogram

(6.4)

7,2
4,3) 7.2

2. Find the co-ordinates of the centroid of the triangle with vertices
(-2, 4), (4,5) and (2,2).

3. If the co-ordinates of A and B are (2,5)and (8,15) respectively, then

a. Find the co-ordinates of the midpoint of AB.

b. Find the co-ordinates of the point P on this line such that AP: PB = 3:2
4. Prove that the points (2,3), (4,6) and (8,12) are on the same line.

5. Find the equation of the line joining (4,1) and (3, 7). Write the equation of
the line parallel to this line and passes through (2,3)

6. a. Find the equation of the line passes through (1, 3) with slope 2.
b. Check whether the point (3,7) is on this line.
7. The equation of a line is 2x-3y+6=0

a. Find the coordinates of the points of intersection of this line with the
axes.

b. Also find the slope of this line
8. The equations of two lines are 2x +y -6 = 0 and 2x +y +4 = 0

. a. Find the coordinates of any two points on each of these lines

B8 PARIHARABODHANAM Class 10 »



MATHEMATICS

b. Prove that these two lines are parallel.
9. Write the equation of the circle with centre as the origin and radius S unit.

10. Form the equation of the circle with centre as (2,1) and the radius 4 unit.

ANSWERS
1. Co-ordinates of fourth vertex =(4+6-7,3+4-2)=(3,5)
o [ 2+4+2 4+45+2 4 11
2. Centroid is ( 3 T ) = [— 3)

. o 2+8 5+15
3. a. Co-ordinates of the midpoint - ( j
= (5, 10)

3
b. x - coordinate of P = 2+§(8— 2)

= 2+2%6
5

I
o
+
|

3 3
y co-ordinate of P 5+§(15_5) 5+§><10

S5+6
11

- Coordinates of P

(SE,IIJ
5

4. Slope of the line joining (2, 3) and (4, 6)

_6-3

4-—

[\

3

"2
Slope of the line joining (4, 6) and (8, 12)

12-6

T
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Since the slopes are equal, the three points lie on the same line

5. Slope of the line joining (4,1) and (3,7) =

_ﬂ__6
C3-4

(o8]

If (%, y) is a point on this line

y-1
x—4

=6

-6(x - 4) =y-1
-6x + 24 =y-1
6bx+y—-25 =0

which is the equation of this line

Slope of a line parallel to this line = -6

If (2, 3) is a point on this line

y-3 _

x-2 - -6
-6x+ 12 =y-3
bx+y-15=0,

which is the equation of the parallel line

6. a. Let (x,y)is a point on the line passes through (1, 3) and with slope 2.

=3

)’ = 2
x—1

2x-2 =y-3
2x-y+1 =0

b. Consider the point (3,7)
2x—- y+l = 2x 3-7+1=6-7+1=0
. point (3,7) is on this line.

7. Equation of the line is 2x-3y + 6 =0

a. Let this line intersect the x-axis at (x, 0)
Then 2x-3x0+6 = 0
. 2x+ 6 = 0
X = -3
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-. The point of intersection of this line with the x-axis is (-3, 0)
Let this line intersect the y-axis at (0, y)
Then 2x0 -3y + 6 =0

L =3y+6 =0

LY =9

-. The point of intersection of this line with the y-axis is (0,2)

b. Slope of the line = 0-(3)

8 a.In the equation 2x +y -6 =0,

whenx=0, y-6 = 0
y =6
wheny=0, 2x-6 = 0
x =3

.. Two points on this line are (0, 6) and (3, 0)
In the equation 2x +y + 4 =0
whenx=0, y+4=0

Ly =4
y=0, 2x+4 =0
X = =2

.. Two points on this line are (0, —4) and (-2, 0)

b. In the equations 2x +y - 6 = 0 and 2x + y + 4 = 0, the difference is only
in the constant term. So these two lines are parallel.

9.
YA
/ N\
h)
X'¢ Q—(y > X
Y'Y

If (x,y) is a point on this circle, then the equation of the circle is

x2+y2:52
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ie.x’+y’ =25

10. If (x, y) is a point on this circle, then the distance between (x, y) and (2, 1)
is 4 unit.

Jr=2) +(y-1)* =4
(x=2)+(y-1° =16

X' —4x+4+y* -2y+1 = 16
x*+y'—4x-2y+5-16 = 0

X’ +y —dx-2y-11 =0

which is the equation of this circle.
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Worksheet - 3

For all numbers x and y, we havex® - y* =(x+y) (x—y)
by using this, x* -9 =x" -3 =(x+3)(x-3)

(x+3) and (x -3) are factors of 2 _9

Fill up the following table.

Second degree | x’ - )’from Factor form of p(x) | Factors of p(x)
polynomial p(x) [(x+y) (x - y)form]

X' -4 x* -2’ (x+2) (x -2) x+ 2, x-2
X -25 )

x -3 X - (\/§)~ ’

X’ =10 ,

4x* 16 (2x)* -4 ;

9x* -36 —

X (%) ,

Worksheet - 4
p(x)=x"+Tx+12

a) Write p(x) as the product of two first degree polynomials.

b) What are the solutions of the equation p(x) = O

Let x*+7x+12 = x* +(a+b)x+ab
at+b=7
ab =12
a=4,b=3
X4 Tx+12 = X +(443)x+(4x3)
= (x+4) (x+3)
b)  p(x) = (x+4) (x+3)

N =[x~ ()] [~ (3)]
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-. The solutions of the equation p(x) = 0 are -4 and -3
Fill up the following table.

Second degree | Factor form | Factors Solutions of the
polynomial p(x)| of p(x) of p(x) equation p(x) = 0
Y +11x+10 (x+1) (x+10) x+1, x+10 -1, -10

x +8x+15 B , ,

X' =Tx+12 (x=3) (x—4) ) 3,

X' —8x+12 S , ,

X +12x-13 (x+13) (x-1) ) -9,

x*—12x-13 S ; ,

Worksheet - 5
Factor pf P(x) — P(a) is x—a
pP(x) = x* —8x+12
a) What number is p(3) ?
b)  Write p(x) — p(3) as the product of two first degree polynomials.
a) p(3)=3-(8x[J)+ 12
=9-24+ [
=0
b)  p(d-p(3) = (¥’ -8x+10) - 3

= x*—8x+8
= (xOJ) (x-[J)
Worksheet - 6

a) Write x> —2x-35 as the product of two first degree polynomials.
Consider the equation x* -2x-35=0
a=C,b=0C,c=01
b’ —4ac =C3° -4 xO0 x
=O-
=

_ —b+~b —4dac

2a
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] ]
oY O
= [ or ]

x’=2x-35 = (x+ O (x- O
Worksheet - 7

Prove that the polynomial x°+2x+2cannot be written as the product of first
degree polynomials.

Consider the equation y*+2y¢+2-0
a=[,b=C,c= [
b —dac =% -4 x O xO
=O-O=0
Since p? —4qc¢ <0, the equation * +2yv+2-0 has no solution.

So the polynomial 2 2y+2 cannot be factored into a product of first degree
polynomials.

Worksheet - 8

In the polynomial 252 ;jr+4, what number must be taken as k to get a
polynomial for which (x-1) is a factor?

Px)=2x" +kc+4
(x-1) is a factor, if p(1) = 3
2x[J2+kx O+ =0

1+k+[J=0
k+[=0
k=[]

Answers
Worksheet - 1
P(2)= 2-5x2 + 6
= 4-10+6
=0
P(2)=0, (x-2) is a factor of P(x) Yes
Worksheet - 2

atb=-7 ab=12
a =-4
b =-3

149 L XP=Tx+12 = (x—4)(x-3)
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Worksheet- 3

Second degree |x’ - )’form | Factor form of p(x) | Factors of p(x)

polynomial p(x) [(x+y) (x— y)form]

X' -4 x> =27 (x+2) (x -2) x+2,x-2
x> —-25 x> —5° (x+5) (x-5) xX+5 x-5

X' -3 Xz—(\/g)u (x+3) (x—3) x+3, x-3

x° =10 xz—(\/l—O\): (x+\/ﬁ) (x—\/ﬁ) x+\/ﬁ x—\/ﬁ

4% -16 (2x)* —4° (2x+4) 2x—4) 2x+4, 2x—4

9x? —36 (3x)* -6 (Bx+6) 3x—6) 3x+6, 3x—6

¥ e (6 K | xe

Worksheet - 4

Second degree | Factor form Factors Solutions of the
polynomial p(x) | of p(x) of p(x) equation p(x) =0
Y +11x+10 (x+1) (x+10) x+1, x+10 -1, -10
' +8x+15 (x+3) (x+5) x+3, x+5 -3,-5
X’ —Tx+12 (x-3) (x-4) [x 3, x4 3, 4
x> +4x—12 (x=2) (x+6) | x-2,x+6 2,6
¥ 4+12x—13 (x+13) (x—-1) | x—1, x+13 1,-13
X —12x—-13 (x+1) (x—13) | x+1, x—13 -1, 13
Worksheet - 5
P(3) = 3°—(8x3)+12
= 0-24+12
=-3
P(x)-P(3) = (x*-8x+12)--3
=x? - 8x+15
= (x-5)(x-3)
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Worksheet - 6
a=1,b=-2,¢c=-35
b —dac = (-2)° ~4x1x-35

= 4+140
= 144

—b++b* —4dac

2a
2 ++/144
2x1

2412 2-12
Ty T
=7 or -5
x*=2x-35=(x+7) (x-5)
Worksheet - 7

a=1,b=1,c=2

b* —dac = 2°-(4x1x2)

= 4-8=-4<0
Worksheet- 8
p(1) =0
2x1 +kx1+4=0
2+k+4=0
k+6=0
k=-6

PRACTICE PROBLEMS

1. Consider the polynomial p(x) = x> -5x + 4
2. Consider the polynomial p(x) =x*—-5x + 6
Is (x - 2) a factor of p(x) ? why ?
3.  Write x> - 3x + 2 as the product of two first degree polynomials
4. If (x—2)is a factor of the polynomial 2x*+ kx —4 ,then what is the value of k
?

5. If(x-1)and (x - 2) are factors of the polynomial x*- 6x*+ax +b, find the
values of aand b.

6. Write a second degree polynomial with x+1 is a factor.
7.  Write x’-81 as the product of two first degree polynomials
8. Px)=2x’+5x-10. Calculate P(2) factor of P(x)-P(2) is?
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9. If (x-1)is a factor of the polynomial ax’ + bx + ¢ then what is the value
ofat+tb+c¢?

10. Prove that the polynomial x* + 3x + 3 cannot be written as the product
of two first degree polynomials.

ANSWERS
1. a) P(1)= 1°-(5x1)+4 = 1-5+4
= -4+4=0
b) P(1)=0, . (x—1)is a factor of P(x)
2. p(x)=x>-5x+6
p(2)=22-5%x2+6
=4-10+6

=0
b. Since p(2)=0, (x—2)1is a factor of p (x)
3. px)=x"-3x+2
Letx*-3x +2=(x—-a)(x—-Db)
x¥*-3x +2= x*—(at+b)x+ab

~atb=3
ab=2

a=2
b=1
X =3 +2=(x-2)(x-1)
4. PQR)=2x2+(kx2)-4=0
=8+2k-4=0
2k+4=0
2k =-4

_ a4/ _
K= "%=-=

5. Since (x— 1) and (x— 2) are factors of the polynomiel p(x) = x* — 6x* + ax
+ b, we have p(1) = p(2) =0

p(1)=1°-6x12+ax1+b=0
~1-6+a+b=0
-S+a+b=0
a+tb=5 (1)
p(2)=2°-6x22+ax2+b=0
n8-6x4+2a+b=0

145
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824 +2a+hb=0
-16+2a+b=0

2a+b=16 (2)
(2) - (1), a=11
From (1), b=5-11=-6
~a=11,b=-6
6. (x+1)x-1)=x’-1 or
(x+1)x = x’+x
(x+1)x +2) =x*+ 3x + 2
7. x’-81 = x’-9°
= (x+9) (x-9)
8. P(2) = 2x2%+(5x2)-10
=8+ 10-10
=8

P(x)-P(2) = 2x?+5x — 18 Factor of P(x) — P(2) = x-2
9. p(x) =ax*+bx+c

Since (x- 1) is a factor of p(x),®&have p (1) = 0

p(l)=ax1?+bx1+c¢c=0

a+b+c=0

That is the value of a+ b + cis 0.

10. Consider the second degree equation x* + 3x+ 3= 0

_3++/3° —4x1x3

2x1
B -34+J9-12
2
_ —3%4-3

2

No such number x exists. Therefore x> + 3x+ 3 cannot be written as
the product of two frist degree polynomials.
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34" and 35" are the middle two quantities. Monthly income of
peoples from 27" to 46" is []

“.Monthly income of 34" person =[]

Monthly income of 35" person = []

L1+ L]
2

“.Median monthly income =

=[]
Activity -5

The following table gives the age of workers in a company.Find the
median age.

Age Number of workers
35 -40 9
40 -45 11
45 -50 5
50 - 55 8
55 -60 7
60 -65 )
Age Number of workers
below 40 1
] 20
below 50 1
] 33
below 60 ]
1 45

Total number of workers = [

When the workers are arranged according to their ages, the middle
most worker is in the 23 position.

The ages of 21 worker to 25" worker are in between [ and [
Number of workers from 21% to 25%= []

When we divide the 5 unit difference between 45 and 50 into 15

5
equal parts, each part- = 2=

Age of 21**worker is in the middle of 45 and 46
149
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23-21= []

- Age of 23" worker = 45 ;—+ 2 x1

1
=45—+ [
2

_ a7k
2

1
. .. Median age = 475

Answers of worksheet

Activity - 1

Sum =170

Mean = ~2_17
ean = 0

Median

10, 11, 13, 15, 17, 18, 20, 20, 21, 25

_17+18
2

17.5

Median

Activity - 2

13+1

th
5 ) value 7" value

Middle most quantity - (

Median = 56
Activity - 3
3,4,4,5,55,5,5,6,7,9,9

5+5
Median = ;
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Activity - 4

Monthly Icome| No. of peoples
Upto 2500 6
Upto 3000 14
Upto 3500 26
Upto 4000 46
Upto 4500 62
Upto 5000 68

Total Number = 68

Monthly income of peoples 27" 46 is 4000

Monthly income of 34" person = 4000

Monthly income of 35" person = 4000

4000 + 400
2

4000

Median monthly income =

Activity - S

Age No. of workers
Below 40 9
45 20
50 25
55 33
60 40
65 45

Total No. of workers = 45
Between 45 and 50

No of workers from 21 to 25is 5
23-21=2

45Y2+2 = 47
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PRACTICE PROBLEMS

1. Find the mean and median of counting numbers from 1 to 10
2. Find the mean of the following quantities
610, 625, 618, 625, 621, 615, 610, 620

3. The following are the scores got by some pupils in an examination.
Find the median score.

66, 33, 56, 20, 13, 56, 53, 70, 50, 30, 56, 45, 56

4. The following table gives the daily wages of some workers in a factory.
Find the median daily wage

Daily wages (Rs) Number of workers
400 3
500 7
600 8
700 6
800 S

5. The heights in centimetre of some students in a class are given in
the following table. Find the median height.

Height of students (cm) | Number of students
135 5
140 8
145 12
150 11
155 S
160 -+

6. The following table gives the scores got by students in a class for
mathematics exam.

Score Number of students
10 - 20 6
20 - 30 8
30 - 40 6
40 - 50 10
50 - 60 11
60 - 70 2

152 70 - 80 4
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Find the median score in the class.
Answers

10x11
1. Mean = 1+2+3+........ +IO: 2 _s55
10 10

Median =1, 2, 3,4,5,6,7, 8,9, 10

_5+6_
= -

Sum of the quantities

5.5

2. Mean = Number of quantities

_ 610+625+618+625+621+615+610+620
8

4944
=—5 618

3. When the quantities are arranged in order
10,12,20,24,30,35,40,46,52,54,74,80

Median = Middle most quantity, when the quantities are arranged
in order

. Middle most quantity = 40

Median = 40
3. Daily wage (Rs.) Number of workers
Upto 400 3
Upto 500 10
Upto 600 18
Upto 700 24
Upto 800 29

Total workers = 29

Middle most quantity = 15" quantity
15" quantity = Rs. 600

. Midean = Rs. 600

5. Height Number of students
upto 135 )
upto 140 13
upto 145 25
upto 150 36
upto 155 41
upto 160 45
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Number of quantities = 45

Middle most quantity = 23™ quantity

Heights of the students from 14" to 25" = 145
-, Height of 23 student = 145cm

- Median height = 145cm

Mark No of Students
Below 20 6
Below 30 14
Below 40 20
Below 50 30
Below 60 41
Below 70 43
Below 80 47

Total No. of students = 47

47 + 1)"‘

Middle most student= ( 5

- 24“’1
No. of students from 21 to 30 = 10
Difference in mark = 50 - 40 = 10
) 10

Part of mark each will get = 0 1
Mark of 21t Student = 40+%=40%
Median mark = 40%+3x1

= 40%+3

=43Y%



MATHEMATICS

ASSESSMENT TOOL - Set 1

MATHEMATICS
Time : 2% Hours Total Score : 80

Instructions:

Read the instructions before answering the questions.
* (Give explanations wherever necessary.
First 15 minutes time is cool off time.

Simplifications using approximate values of /2, /3, zneed to be done
only it specifically asked.

Answer any three questions from 1 to 4. Each question carries 2 score
1. (a) Write the common difference of the arithmetic sequence 4,7,10, .....

(b) Can the difference between any two terms of this sequence can be
25? Why?

2. ‘O’is the centre of the circle, /40¢ =100°
(@) Write measure of /ARC

(b) What is the measure of ~4DC?

3. Consider the polynominel P(x)=x>+x-6. Is (x+3) a factor of P(x)? why?

4. The coordinates of two vertices of a triangle are (2,1), (9,2). If (5,3) is the
coordinates of the centroid, then write its third vertex

Answer any four questions from S to 10. Each question carries 3 scores.
5. The algebraic form of an arithmetic sequence is 4n-1

(@) What is the common difference ?

(b) Write its first term

(c) What is the remainder when each term of this sequence is divided by
4? 155
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6. In the figure, PA and PB are tangents and AC=BC £APB =40°

A
(a) What is the measure of /4CB?
(b) Write the measure of /CA4B C 0 C>p

(c) Write the measure of /(BA

7. The product of two consecutive terms of an arithmetic sequence with
common difference 6 is 112

(a) Write down a second degree equation by taking one of the consecutive
terms as x.

(b) Write the terms.
8. In the figure OABC is a rectangle. If the co-ordinates of B are (4,3)

(a) What are the coordinates of O? Y4
C B (4, 3)

(b) What are the coordinates of A?

(c) What are the coordinates of C?

9. In the figure, two circles intersect at P and Q.

ZA=60", £C =70"

D

(a) What is the measure of £POD?
(b) Write the measure /PB(C.

(c) Write the measure of Z4PQ

and ZADQ.

10. The base perimeter of a square pyramid is 24 centimeter and its height is
8 centimeter.

(a) Find length of a base edge
(b) Find its slant height

(c) Calculate its lateral surface area
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Answer any eight questions from 11 to 21. Each question carries 4 scores.

11. Find the following sums

(@) 1+243+........... +40

(B) 3+6+9+...ccciiireeiinn.n +120
(c) S+8+11+....cceunennnn. +122
(d) 24548+, ciiiiiiinnnnn +119

12. Draw a rectangle with width 6 centimeter and height 3 centimeter. Then
draw a square of the same area

13. In class, 10 A there are 30 boys and 20 girls. In class 10 B there are 25
boys and 15 girls. One student is to be selected from each class.

(a) In how many different ways we can select a pair of students?
(b) What is the probability of both being girls?

(c) What is the probability of getting one boy and one girl?

(d) What is the probability of getting atleast one girl?

14. The perimeter of a rectangle is 40 centimeter and its area is
64 square centimeter

(a) What is the sum of the sides?
(b) Write down a second degree equation by taking one of the sides as %’

(c) What are the length of the sides?
15. In the figure ~/4=40°, \B=70°, BC=6 centimeter

(a) What is the diameter of the circle?
(b) What are the length of the sides AB and AC?
[ Sin 40°= 0.64 , Sin 70°= 0.94]

16. (a) IfP(x) = x* + 4x— 12 ,what is P (2)?
(b) Write P(x) as the product of two first degree polynomials
(c) Find the solutions of the equation x* + 4x-12 =0

17. Draw a circle with radius 2.5 cm. Draw a triangle with two of its angles are
50Y and 70° and sides of the triangle touching the circle.

18. (8,6) is the coordinates of a point on a circle with centre at the origin
(a) What is the radius of the circle?
(b) Among the points ( 0,3) , (7,10) , (-8,-6) which is inside the circle,

outside the circle and, on the circle .
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19. A cone is made by rolling up a sector with central angle 120 °and radius
30 centimeter

(a) Find the radius of the cone
(b) Find slant height of the cone
(c) Find its curved surface area
20. a) Find the slope of a line joining the points A(1,3) and B(6,8)
b) Write the coordinates of the mid point of the line joining A and B

¢) Find the coordinates of the point on the line which divides AB in the
ratio 2:3. C

21. In triangle ABC. AC=BC=12 centimeter and ~4CB =120°
a) Find the perpendicular distance from C to AB. %&\
b) What is the length of A,B

a) What is the area of the triangle ABC

A B

Answer any six questions from 22 to 29. Each question carries S score.

22. The angles of a quadrilateral are in arithmetic sequence. The smallest
angle is 45

a) What is the some of all the angles of a quadrilateral?
b) What is the measure of the largest angle?

c) What is the common difference of the sequence?

d) Find the measures of the other two angles.

23. A boy standing on the bank of a river sees a tree on the opposite bank at
an elevation of 60°. Stepping 20 meters back, he sees the top at an eleva-
tion of 30°

a) Draw an appropriate figure based on the given details.
b) What is the width of the canal?
c) What is the height of the tree?

24. Draw a circle of radius 3 centimeter. Mark a point P at a distance 7
centimeters away from the centre of the circle. Draw tangents from P to
the circle and measure the length of a tangent.

25. If (2, 1) and (10, 7) are the co ordinates of the end points of diameter of a
circle.

a) Write the Co-ordinates of the centre of this circle.
b) Find the equation of this circle.
¢) Is this circle passing through the origin?

26. A rocket is in the shape of a cylinder with one end is attached with a
. hemisphere and other end with a cone. Total height of the rocket is 12m,
158
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Common diameter 4 centimeters and the length of cylindrical part is 6m.
a) Find the height of the cone.
b) Find the volume of the rocket.

27. The table below Shows the children in a class sorted according to their
marks in mathematics examination.

Marks Number of children
0-20 3

10 - 20
20 - 30
30 - 40
40 - 50
50 - 60
60 - 70
70 - 80

S © 0o U~ O O

If the children are arranged according to their marks.
a) Which child has the median mark?

b) What is the assumed mark of the 23" child?

c) Calculate the median mark of the class.

28. In the figure, AB = 8 centimeter,

BC = 6 centimeter, AC = 10 centimeter

a) Find the lengths of the tangents p R
AP, BQ and CR

b) If area of A4BC is 24 square centimeter,

find the radius of the circle. B Q C

29. Read the following passage understand the mathematical concept in it
and answer the question that follow.

Sum of the first three terms of on arithmetic sequence is one and the sum
of its first six terms is 3. That is

x,+x,+x,=1 and X X, F X x,=3. Then x,+x,+x,=2 and
_1 ~2 : P R S ,2"3"1"3_ 1

X, = A > X5 = A . Then the common difference is 3 3- = 9

First t 1 B 2

irst term is 3 5 5
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2 3 4
That is, the sum of the first 3 terms of the arithmetics sequencesy . o g
........... is 1 and the sum of the 1st 6 terms is 3.
. . ) 2 3 4
a) What is the fourth term of the arithmetic sequence, 99 g

b) Find the sum of first 9 term of the sequences.

d) X+ X0 + X500 = i

e) What is the sum of first 300 terms of the arithmetic sequences

O | W
O
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ASSESSMENT TOOL - Set 2

MATHEMATICS
Time : 2% Hours Total Score : 80

Instructions:
* Read the instructions before answering the questions.
* Give explanations wherever necessary.
* First 15 minutes time is cool off time.

« Simplifications using approximate values of /2, /3, 7 need to be done
only it specifically asked.

Answer any three questions from 1 to 4
1. a) Write an arithmetic sequence with common difference 4 .
b) Write its 20" term.

2. ‘O’ is the centre of the circle /BOC =100°, /AOC=110"

a) What is the measure of /B4AC?

b) What is the measure of ~4CR?

3. a) IfP(x=x+x Whatis P(2)z B

b) Find the number to be added to P(x) to get a polynomial for which
(x—2) is a factor ?

4. If (2, 5) is the coordinates of the centre and (6, 8) is the Co-ordinates of a
point on the circle. Then write the co ordinates of the other end of diam-
eter through their point.

Answer any four questions from S to 10. Each question carries 3 scores.

5. Sum of first n terms of an arithmetic sequence is 3n?+4n?

a) What is its common difference?
b) Write its first term.
C) Find the sum of first five term.

6. In the figure PA and PB are tangents PA = 15centimeter A R

a) Find the length of PB. P

b) Calculate the perimeter of triangle PQR o
B
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7. The product of two consecutive odd numbers is 675.

a) Write down a second degree equation by taking one of the odd num-
bers as X’

b) Which are the numbers?

8. In the figure, ABCD is a rectangle and its sides are parallel to the axes.
Origin is the midpoint of the rectangle. The co ordinates of D are (-3, 2)

a) What are the co ordinates of A? D (-3.2) c
b) What are the co ordinates of B?

c) What are the co ordinates of C?

A B

9. In the figure two chords AB and CD intersect at P. PA = Scentimeter, AB =
O9centimeter, PD = 10 centimeter

D
a) Find the length of PB
b) PCxPD=............. A
c¢) Find the length of CD
’ "

C

10. Ratio of radius and slant height of a cone is 2:3
a) What part of the slant height is its base radius?
b) Find the central angle of the sector that used to make the cone

Answer any eight questions from 11 to 21 each questions carries 4
scores.

11. The sum of first 9 terms of an arithmetic sequence is 108 and sum of first
16 terms is 304.

a) What is its 5" term?

b) What is the sum of 5" and 12" terms?
c) Write its common difference?

d) Find its algebraic form.

12. In the figure ‘O’ is the centre of the circle of the circumcircle of the tri-
angle ABC, (¢ =60"

a) What is the measure of ~40BR? A
b) Draw a triangle of circum radius
4cm and two of its angles are 60° and S0 0
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13. A box contains 10 slips numbered 1 to 10 and another box contains 20
slips numbered from 1 to 20. One slip is taken from each box.

a) In how many different ways we can select a pair of slips, one from each?
b)What is the probability of both being even?

c) What is the probability of getting an even number and an odd number?
d) What is the probability of getting at least one even number.

14. The base radius and height of a metal cylinder are 18 centimeters and
24 centimeters respectively. The cylinder is melted and recast into spheres
of radius 6 centimeters.

a) Find volume of the cylinder?
b) Find volume of cone.

c) How many spheres can be made?

E
15. In the figure, /B -=90", /BAC =30°, AB=6 centimeter
a) What is the measure of /B4C? A
b) What is the length of the side BC? D
c) What is the area of the square ACDE?
16. If P(x) = x>+ kx—6 ] O\
a) Find P(-3) 5 ¢
b) What is the value of K if (x + 3)is a factor of P(x)
c) Write P(x) as the product of two first degree polynomials.
17. Draw a circle of radius 3cm. Mark a point P at a distance 8 cm away from
centre of a circle. Draw tangents from P to the circle.
18. A (3, 5),B (9, 13) and C (10, 6) are the vertices of a triangle and AC = BC
a) Find the length of AB.
b) Find the co ordinates of the midpoint of the side AB
c) Find the area of A ABC
19. Base radius of a conical vessel is 12cm. Angle formed by its slant height
and base radius is 60°
a) Find the height of the vessel.
60’
b) What is its slant height?
¢) How many litres of water can contain the vessel?
20. A circle is drawn with the line joining (3, 4), and (5, 10) as diameter.

a)

What are the coordinates of the centre the of circle.
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b) What is the radius of the circle?

c) Check whether point (7, 8) is inside the circle, outside the circle or on
the circle?

21. In the figure ABCD is a parallelogram is given.

a) What is the perpendicular distance
between the sides AB and CD?
b) What is the area of the parallelogram? A A B
Answer any six questions from 22 to 29. Each question carries 5 score.
22. Look at the number pattern given bellow.
1
2 3 4
5 6 7 8 9
10 11 12 13 14 15 16

a) Write down the next line of this pattern.

b) How many numbers are there in the tenth line?
c) Which is the last number in the 9" line?
d)What is the first number in the 10" line?

e) Find the sum of the numbers in the 10™ line.

23. A boy standing at the bottom of a tower sees the top of a building at an
elevation of 60°. Climbing on the top of the tower the sees it an elevation
of 30°. If the height of the tower is 70 meters.

a) Draw an appropriate figure based on the given details.

b)What is the distance between the tower and the building?

c) What is the height of the building? R
24. in the figure PQ, QR, PR are tangents to the circle.

/P =50°, 20 =60
a) Find the measure of ZPRQ.
b)What is the measure of /RCB?

¢) Find the measures of triangle ABC.
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25. a)Find the equation of the line passing through the points (2, 4) and (5, 6)
b)Is (8, 8) a point on this line?
c) Write the Coordinates of the points on this line cut the X- axis.

26. A tank is in the shape of a cylinder, with two hemispheres attached to
both ends of a cylinder, common diameter is 2m and total length 8m.

M D

8m

& >
< e

a) What is the length of the cylinder part?

b) Find the volume of the hemisphere.

c¢) Find the volume of the cylinder.

d) How many liters of water contain in the tank?

27. The table below shows the workers in the factory sorted according to their
daily wages.

Daily wages (In Rupees) | No. of workers
400 - 500 7
500 - 600 8
600 - 700 10
700 - 800 9
800 - 900 5
900 - 1000 4
Total 43

a) If workers are arranged according to their wages, which position is
taken as median

b) What will be the assumed wage of 16" worker?
c) Calculate the median of daily wages?

28. Draw a triangle of sides 6cm, 7cm and 8cm. Draw a circle which touches
all sides of the triangle and measure its radian.

29. Read the mathematical concept given below carefully and understand it.
Then answer the following questions.

13 = 12

19+ 2% = (1 +2)
1°+2°+3°=(1+2+3)
1°+2°+3°+4°=(1+2+3+4)

-------------------------------------------------
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a) Write the line. (1)
b)1°+ 2%+ 3%+ ............... +10°= e, (1)
c) 45% is the sum of........ first consecutive odd numbers. (1)
d) 14400 is the sum of the cubes of first....... consecutive natural numbers

(1)
€) P42 43 4+ ... = (1)
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