Maharashtra Board
Class X Mathematics - Geometry
Board Paper - 2014

Time: 2 hours Total Marks: 40

Note: - (1) All questions are compulsory.

(2) Use of calculator is not allowed.

1. Solve any five sub-questions: 5

i. Inthe following figure RP: PK= 3:2, then find the value of A(ATRP):A(ATPK).

T

R P K

ii. Iftwo circles with radii 8 cm and 3 cm, respectively, touch internally, then find the
distance between their centers.
iii. Ifthe angle @ =—60", find the value of sin 4.
iv. Find the slope of the line passing through the points A(2,3) and B(4,7).
v. The radius of a circle is 7 cm. find the circumference of the circle.
vi. If the sides of a triangle are 6 cm, 8 cm and 10 cm, respectively, then determine

whether the triangle is a right angle triangle or not.



2. Solve any four sub-questions: 8
i. In the figure given below, Ray PT is bisector of ZQPR. If PQ = 5.6 cm, QT = 4 cm
and TR = 5 cm, find the value of x .

R

ii. Inthe following figure, Q is the center of the circle. PM and PN are tangents to the
circle. If ZMPN=40°, find ZMQN .

iii. Write the equation 2x—3y—4=0 in the slope intercept form. Hence, write the

slope and y-intercept of the line.

1
iv. If cos@ = ﬁ, where @ is an acute angle, then find the value of sin 6.
v. If (4,-3) is a point on the line AB and slope of the line is (-2), write the equation of
the line AB.
vi. Draw a tangent at any point ‘P’ on the circle of radius 3.5 cm and centre O.



3. Solve any three sub-questions: 9
i. Inatriangle ABC, line | || Side BC and line | intersects side AB and AC in points P

AQ

and Q, respectively. Prove that: g—P =—

QC’

A

ii. Infigure, AABC is an isosceles triangle with perimeter 44 cm. The base BC is of
length 12 cm. Side AB and side AC are congruent. A circle touches the three sides
as shown in the figure below. Find the length of the tangent segment from A to the
circle.

B Q C

iii. Draw tangents to the circle with center ‘C’ and radius 3.6 cm, from a point B ata
distance of 7.2 cm from the center of the circle.
iv. Prove that:
sec’ @+cosec’d =sec’ @xcosec” 0
v. Write the equation of each of the following lines:
1. The x-axis and the y-axis.
2. The line passing through the origin and the point (-3, 5).
3. The line passing through the point (-3, 4) and parallel to X-axis.



4. Solve any two sub-questions: 8

I.

il.
iil.

From the top of a lighthouse, an observer looks at a ship and finds the angle of
depression to be 60°. If the height of the lighthouse is 90 meters, then find how far
is that ship from the lighthouse? (\/5 =1.73)

Prove that the “the opposite angles of the cyclic quadrilateral are supplementary”.
The sum of length, breadth and height of a cuboid is 38 cm and the length of its
diagonal is 22 cm. Find the total surface area of the cuboid.

5. Solve any two sub-questions: 10

I.

il.

iil.

In triangle ABC, «C=90°. Let BC = a, CA =b, AB = c and let ‘p’ be the length of the
perpendicular from ‘C’ on AB, prove that:

l.cp=ab
1 1 1
P @ b

Construct the circumcircle and incircle of an equilateral triangle ABC with side 6
cm and centre O. Find the ratio of radii of circumcircle and incircle.

There are three stair-steps as shown in the figure below. Each stair step has width
25 cm, height 12 cm and length 50 cm. How many bricks have been used in it, if
each brickis 12.5 cmx6.25 cmx4 cm?
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i. Ratio of the areas of two triangles with common or equal heights is equal to the
ratio of their corresponding bases.
A(ATRP) _RP _3
A(ATPK) PK 2

ii. Iftwo circles touch internally, then distance between their centers is the
difference of their radii.
The distance between their centers=8 -3 =5 cm

iii. We know that, for any angle 6,sin(—8) =-siné

~.sin(-60")=-sin60° = _g

iv. A=(23)=(x,y,) and B=(4,7)=(X,.Y,)

Slope of line AB = (Yo —¥1) _ 7_32522
(x,—x) 4-2 2

v. Given radius of a circle r =7 cm.

Circumference of the circle = 2ar =2x % x 1 =44cm.

vi. The sides of the triangle are 6 cm, 8 cm and 10 cm.
The longest side is 10 cm.

(10)> =100 (i)

Now, the sum of the squares of the other two sides will be,
(6)> +(8)* =36+64 =100 ...(i)

(10> =(6)*+(8)* .. from (i) and (ii)

By the converse of Pythagoras theorem:
The given sides form a right angled triangle.



2.

i. Given: ray PT is bisector of ZQPR

il.

iil.

PQ=5.6cm,QT =4 cmand TR=5 cm.
In a triangle, the angle bisector divides the side opposite to the angle in the ratio of
the remaining sides.

QT _PQ
TR PR
4_56
5 x

5.6x5
X =

4

x=§:7

4
PR=7 cm

Given: Z/MPN = 40°
The line perpendicular to a radius of a circle at its outer end is a tangent to the
circle.

ZPMQ=90" and ZQNP =90

The sum of the measures of the angles of a quadrilateral is 360°.
ZMPN + ZPMQ + ZQNP + ZMQN = 360°

40" +90° +90° + ZMQN = 360°

220° + ZMQN = 360°

ZMQN =360" —220°

ZMQN =140

Given equationis 2x-3y-4=0

-3y =-2Xx+4
o2yt
3 3

Comparing given equation with y = mx + ¢, we get

S|Ope =M= % and y-intercept =C= _%



iv.

Vi.

1
Given cosf = —
V2
1 1
cos’f=(—=)>==
N

cos?@+sin* =1

1+sin26':l
2

sin? 9:1—3:
2

2

: 1 1
sin@=,|= ==
J; J2

(4,-3) =(X;,Y,) isapoint on the line AB and slope =m = -2
Equation of line AB in point slope form is

Y=Y :m(x_xi)

Y~ (-3)=-2(x~4)

y+3=-2x+8

2x+y—-5=0

The equation of the line AB is 2x+y—-5=0.

Construction:

T~
L

(Analytical figure)



Steps of construction:

1. Draw a circle with centre O and radius 3.5cm.

2. Take any point ‘P’ on the circle and draw ray OP.

3. Draw aline perpendicular to ray OP at the point P. Name that line as ‘I’
which is tangent to the circle.

i. Construction: Join seg PC and seg BQ.

A

Given: In AABC, line ||| BC

Line | intersects side AB and side AC in points P and Q, respectively.

A-P-B and A-Q-C
To prove: AP = A—Q
BP QC

Construction: Join seg BQ and seg CP
In AAPQ and ABPQ,



il.

iil.

A(AAPQ) AP
A(ABPQ) BP
In AAPQ and ACPQ,
A(AAPQ) _ AQ
A(ACPQ) CQ
A(ABPQ) = A(ACPQ) (iii) ...(Triangles with common base PQ and same height)
A(AAPQ) _ A(AAPQ)
A(ABPQ)  A(ACPQ)
AP AQ

BP QC

(i) ...(Triangles having equal height)

(ii) ...(Triangles having equal height)

...... From (i), (ii) and (iii)

Given: In an isosceles triangle AABC side AB= side AC,
Perimeter = 44 cm and base BC=12 cm.
Perimeter of AABC =44 cm
AB+BC+AC =44
AB+BC+AB=44 ... (side AB= side AC)
2AB+12=44 .... (side BC=12)
2AB=44-12=32
AB = 32 =16
2

AB=AC =16

Construction:

Analytical figure



v.

Steps of Construction:
1. Construct a circle with centre C and radius 3.6cm. Take point B such that
CB=7.2cm.
2. Obtain Midpoint M of seg CB. Draw a circle with centre M and radius MB.
3. Let A and D be the points of intersection of these two circles. Draw lines BA
and BD which are the required tangents.

To prove that: sec” @+ cosec’d = sec® @x cosec’d
L.H.S = sec® @ +cosec’d

=1+tan®@+1+cot’ @ [vsec’0=1+tan’ 0 and cosec’d =1+cot” O]
=2+tan®f+cot’0 ... (i)

R.H.S = sec? @xcosec?d
=(L+tan® @) x (L+cot®6) [+sec’ 0=1+tan*0 and cosec’d =1+cot® 0]
=1+cot? @ +tan® @ +tan® @xcot? o

=1+cot? @ +tan’ 0 +tan® O x

)

1
(vcot?9=—
20 tan’ @

=2+tan®f+cot’0 ... (ii)
From (i) and (ii)
sec? @+ cosec?d =sec? @ xcosec?



V.
(1) The required equation of x-axis is y = 0 and y-axis is x = 0.
(2) LetP=(0,0) =(x1,y1) and Q=(-3,5) =(x2,y2)

The required equation is
X=Xy — Y—Y,
X;—X, Yi—Yo
y—

0-
_ Y

-5
5x+3y=0

>
o
o

w
[¢;]

+

w|lx o

(3) The equation of x-axis lineisy =0
Slope of the line = 0
Required line is parallel to X-axis we know that
parallel lines have equal slopes.
Slope of the required line = m= 0 and point (-3,
4) is on the line.
By point slope form of equation,
Y=Y =m(X—x,)
y—4=0(x-(-3))
y =41is the required equation.

4.

i. Asshown in the figure, assume AB as the lighthouse and let A be the position of
the observer and C be the position of the ship. Let the distance from the ship to the
lighthouse be x.

Given, the height of the lighthouse is 90 m and

the angle of depression to be 60° A

For the right-angled triangle ABC /
B

tan 60° = ﬁ
BC

AB

tan60° = — D
X ’

__AB 9% c
tan60° 3

X=52.02~52m

The ship is at a distance of 52 m from the lighthouse.



ii. Consider the circle having centre O and a cyclic quadrilateral ABCD.
To prove: #BAD+ /BCD =180° and ~ABC + ZADC =180°
arc BCD is intercepted by the inscribed ~BAD.

/BAD = % m(arc BCD) ...(1) (Inscribed angle theorem)

arc BAD is intercepted by the inscribed ZBCD

/BCD = % m(arc DAB) ....(2) (Inscribed angle theorem)
From (1) and (2)
/BAD + #BCD = %[m(arc BCD) + m(arc DAB)]

_ 1. 360
2

=180
The sum of the measure of angles of a quadrilateral is 360°

. ZADC + ZABC = 360° — (£BAD + £BCD) = 360°—-180° =180°

Hence the opposite angles of a cyclic quadrilateral are supplementary.

iii. Letlength, breadth and height of the cuboid be 1 cm, b cm and h cm, respectively.
Given: 1+ b + h =38 cm and diagonal = 22 cm.

To find: total surface area of the cuboid

Diagonal of cuboid = m

VP +b? +h? =22

I +b® +h?® = 484 e (1)

As I+b+h=38

(I+b+h)* =1444

12 +b? +h? + 2(Ib +bh + Ih) = 1444

484+ 2(Ib+bh + Ih) = 1444 ...From (i)
2(Ib+bh +Ih) = 960

The surface area of the cuboid is 960 cm?2.



I.

1)

2)

Area of a triangle=% x Base x Height

A(AABC)=%xAB «CD b

A(AABC)=% xcp () A

Area of right angle triangle ABC=A( A ABC):% « ACx BC

A(AABC)=%xba ...(if)
From (i) and (ii)
cp=ba= cp=ab ..(1ii)
We have,
cp=ab ...From (iii)

ab
p _

c
Square both sides of the equation.

a’h?

We get, p°= 2
1. ...(iv) ...[By invertendo]
p2 a2b2
In right angled triangle ABC,
AB2= AC2+ B(2 ....|By Pythagoras’ theorem]
c2=Db2+a2 (V)

Substituting the value of c2 in equation (iv), we get
1 b’+a’

s d
U S i
p2 aZbZ aZbZ
111
p2 a.2 bZ



ii. Construction:

Analytical figure
Steps of Construction:

1. Construct an equilateral triangle A ABC with side 6 cm.

2. Draw perpendicular bisectors of any two sides. Let O be the point of
intersection.

3. Draw a circle with centre O and radius OA or OB or OC. This gives us
circumcircle equilateral triangle A ABC.
Draw the bisector of ZC. It passes through centre of the circle O.

5. Draw a circle with radius OM. This gives us incircle of the equilateral triangle

A ABC.

In an equilateral triangle angle bisector and median are same, also circumcentre and incentre
aresame. For equilateral triangle circumcentre divides the medianin 2:1.

So the ratio of radii of circumcircle and incircle is 2:1.



iii. The 1 ststair-step=h;=12 cm.
The 2 nd stair-step=hz=24 cm.
The 3 rd stair-step=h3=36 cm.
The total height=h= h1+ ho+ h3=12 + 24 + 36 =72 cm.
Length and width will remain same.
Length=I=50 cm
Width=w=25 cm
The volume of the three stair-step=Length(l) x Width(w) x Height(h)
The volume of the three stair-step=50 x 25 x 72 cu.cm
Given: The volume of 1 brick = 12.5 x 6.25 x 4 cu.cm
Let the number of bricks required be n.
(12.5 x 6.25 x4) xn =50 x 25x 72

ne 50x25x%x72 _ 788
12.5x6.25x 4

288 bricks are used in three stair-steps.
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