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Practice the Solutions of this part properly. It will help you to

 

        solve the Creative Questions easily.

 

 

[image: image31.wmf][image: image32.jpg]


Area Related Theorems and Constructions
Exercise-15
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After reading this chapter, the students will be able to (
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1.
explain the area of polygons.


2.
verify and prove theorems related to areas.


3.
construct polygons and justify construction by using given data.

4.
construct a quadrilateral with area equal to the area of a triangle.

5.
construct a triangle with area equal to the area of a quadrilateral.
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1.
The lengths of three sides of a triangle are given,
in which case the construction of the right angled triangle is not possible?


a
3cm, 4cm, 5cm
b
6cm, 8cm, 10cm


c
5cm, 7cm, 9cm
d
5cm, 12cm, 13cm
eq \o((,c)

Explanation: 52 + 72 ( 92
2.
Observe the following information:


i. 
Each of the bounded planes has definite area.


ii. 
If the area of two triangles is equal, two triangles are congruent.


iii. If the two triangles are congruent, their areas are equal. 


Which one of the following is correct?

(a)
i and ii
(b)
i and iii


(c)
ii and iii
(d)
i, ii and iii
eq \o((,b)

Explanation: ii is not correct. Because, the area of two triangles is equal, then they cannot be congruent.

Answer question no. 3 and 4 on the basis of the information in the figure below, (ABC is equilateral, AD ( BC and AB=2

3.
BD = What?

(a)
1
(b)
 eq \r(2) 

(c)
2
(d)
4
eq \o((,a)

Explanation: BD =  eq \f(BC,2) =  eq \f(2,2) = 1

4.
What is the height of the triangle?


(a)  eq \f(4,\r(3)) square unit

(b)  eq \r(3)  square unit


(c)
 eq \f(2,\r(3))  square unit 

(d) 2 eq \r(3)  square unit
eq \o((,b)

Explanation: AD =  eq \r(AB2 ( BD2) 


=  eq \r(22 ( 12 ) =  eq \r(3)  square unit

5. Prove that the diagonals of a parallelogram divide the parallelogram into four equal triangular regions.
Solution: General Enunciation: It is required to prove that the diagonals of a parallelogram divide the parallelogram into four equal triangular regions.

Particular Enunciation: Let, ABCD be a parallelogram and their diagonals AC and BD mutually intersect at O.

It is required to prove that, ( region AOB = ( region BOC = ( region COD = ( region AOD.

Proof: Two diagonals AC and BD of a parallelogram ABCD intersect at O.

Therefore, AO = OC and BO = OD. 

[(The diagonals of a parallelogram bisect each other]
We know, the median of a triangle divides the triangle into two equal areas of triangles.

Now, BO is median of ( ABC on AC [( AO = OC ]

(  ( region AOB = ( region BOC    ... ... ... (i)

Similarly, ( region BOC = ( region COD ... ... ... (ii)

and ( region COD = ( region AOD  ... ... ... (iii)

From (i) ,(ii) and (iii) we have,

( region AOB = ( region BOC = ( region COD 

= ( region AOD. (Proved)

6.
Prove that, the area of a square is half the area of the square drawn on its diagonal. 
Solution:Particular Enunciation: Let, ABCD is a square and BD is its diagonal. Area of a square ABCD = AB2. Again, the Area of square drawn on BD is BD2. It is to prove that, AB2 =  eq \f(1,2) BD2
Proof: BD2 = AB2 + AD2 = AB2 + AB2  [( AD = AB]


= 2AB2
(
AB2 =  eq \f(1,2) BD2  (Proved)
7. 
Prove that any median of a triangle divides the triangular region into two triangular regions of equal area.
Solution:

Particular Enunciation: Let, AD be the median of

(ABC. It is to prove that, (-region ABD = ( region ACD.

Construction: Draw AE ( BC. Then, AE is the height of the (ABC.

Proof: (ABD =  eq \f(1,2) BD (AE

Again, (ACD =  eq \f(1,2) CD (AE =  eq \f(1,2) BD ( AE
[( CD = BD]

(
( region ABD = (  region ACD. (Proved)
8. A parallelogram and a rectangular region of equal area lie on the same side of the bases. Show that the perimeter of the parallelogram is greater than that of the rectangle.
Solution: Particular Enunciation: Let, the 

parallelogram ABCD and and a rectangular region CDEF of equal area lie on the same side of the bases CD. It is to prove that, perimeter of the parallelogram is greater than that of the rectangle.

 i.e, AB + BC + CD + DA ( CD + DE + EF + FC.

Proof: Since parallelogram ABCD and a rectangular region CDEF of equal area lie on the same side of the base CD.  

(  They lie on the same base between the same pair of parallel lines. 

( EF and AB lie on a same line.

Now, In (AED, (AED = 90(  [Since it is angle of rectangle region CDEF]

( AD > DE [(in right angled hypotenuse is the greatest side]

Again, the perimeter of parallelogram ABCD 


= AB + BC + CD + DA


= CD + AD + CD + AD [( AB = CD and BC = AD]


= 2(AD + CD)

Since, perimeter of region CDEF = 2(DE + CD)

( 2(AD + CD) > 2(DE + CD)   [( AD > DE]

( Perimeter of parallelogram ABCD > perimeter of the rectangle CDEF.  (Proved)

9. X and Y are the mid points of the sides AB and AC of the triangle ABC. Prove that the area of the triangular region AXY=  eq \f(1,4) (area of triangular region ABC)

Solution:
Particular Enunciation: Let the mid points of the sides AB and AC of the (ABC are X and Y respectively. Join X ,Y. 

It is to prove that, the area of  ( region AXY =  eq \f(1,4) 
(area of ( region ABC)

Construction: Join B, Y.

Proof: In ( ABY, XY is the median on AB 

( region AXY =  eq \f(1,2) (( region ABY)  

[(median XY bisects the ( region ABY]

Again, in triangle (ABC , BY is the median on AC 

( ( region ABY = eq \f(1,2) (( region ABC)  [in the similar way]

( (region AXY = eq \f(1,2){eq \f(1,2) (( region ABC)} =  eq \f(1,4)  (( region ABC) 
i.e, Area of ( region AXY =  eq \f(1,4)  (area of ( region ABC)

(Proved)

10. In figure, ABCD is a trapezium with sides AB and CD parallel. Find the area of region bounded by the trapezium ABCD.
Solution: Given that, ABCD is a trapezium. The two sides AB and CD are parallel. It is required to find the area of trapezium ABCD.


Finding of the area of trapezium ABCD:

Construction: Draw perpendicular CN from the point C on AB. Join A, C and from A we draw AM perpendicular to CD.

Geometrical Calculation: We know, area of the triangle = eq \f(1,2) × base × height

( ( region ABC = eq \f(1,2) × AB × CN ..... (i)

                                [( ( ABC stand on the same base AB and height CN]

    and ( region ACD = eq \f(1,2)× CD ×AM   

[( ( ABC stand on the same base CD and height AM]

      =  eq \f(1,2) CD ( CN ..... (ii) [( since AM = CN and AB || DC]

Now, trapezium region ABCD


= (( region ABC) + (( region ACD)


= eq \f(1,2)AB × CN + eq \f(1,2) × CD × CN

   [substituting the value of (i) and (ii)]


= eq \f(1,2)(AB + CD) CN

( The required area of trapezium region
= eq \f(1,2) (AB + CD) CN 

= eq \f(1,2) ( the sum of the length of two parallel sides × perpendicular distance between them 

11. P is any point inside the parallelogram ABCD. Prove that the area of the triangular region PAB + the area of the triangular region PCD =  eq \f(1,2) (area of parallelogram ABCD)

Solution: 
Particular Enunciation: Given that, P is any point 

inside the parallelogram ABCD ; Join  P, B; P, C and P, D.

It is required to prove that, area of ( region PAB + area of ( region PCD = eq \f(1,2) (Area of the parallelogram region ABCD).

Construction: Through P, draw a line EF parallel to AB which meets the line AD and BC at E and F respectively.

Proof: EF || AB     [by construction] 
and AE || BF.


[opposite sides of the parallelogram AD and BC are parallel]

ABFE is a parallelogram  [( opposite sides are parallel]

Now, ( PAB and parallelogram ABFE stand on the same bases and lie between the same pair of parallel lines AB and EF.

(PAB = eq \f(1,2)(Area of the parallelogram ABEF) ... ... (i) 

Similarly, (PCD = eq \f(1,2)(Area of the parallelogram CDEF) ... .. (ii) 

Adding equation (i) and (ii) we get,

(PAB + (PCD = eq \f(1,2) (Area of the parallelogram ABEF) + eq \f(1,2) (area of the parallelogram CDEF)

= eq \f(1,2) (area of the parallelogram ABEF +  area of the parallelogram CDEF )

= eq \f(1,2) (area of the parallelogram ABCD )

Area of (PAB + area of ( PCD


= eq \f(1,2) (Area of the parallelogram ABCD)   (Proved)

12. A line parallel to BC of the triangle ABC intersects AB and AC at D and E respectively. Prove that the area of the triangular region DBC = area of the triangular region EBC and area of the triangular region DBE= area of the triangular region CDE.

Solution:

Particular Enunciation: Let, any line parallel to BC of the triangle ABC intersects AB and AC at D and E respectively. It is to prove that, the area of the triangular region DBC = area of the triangular region EBC and area of the triangular region DBE= area of the triangular region CDE.
Proof: The triangular region DBC and  the

 triangular region EBC lie on the same base BC and between same pair of parallel lines BC and DE
( ( region DBC = ( region EBC ;   [Theorem -15.1]
Again, the triangular region CDE and the
 triangular region DBE lie on the same base DE and between same pair of parallel lines  BC and DE
(
( region DBE = ( region CDE;  [Theorem -15.1]

(
( region DBC = ( region EBC and 


(region DBE = ( region CDE  (Proved)


13. (A = 1 right angle of the triangle ABC. D is a point on AC. Prove that, BC2 + AD2 = BD2 + AC2.


Solution:
Particular Enunciation: In (ABC, ( A= 1 right angle and D is a point on AC.  Join B, D. It is to prove that, BC2 +AD2 = BD2 + AC2.

Proof: ABC is a right angled triangle whose hypotenuse is BC.

( BC2 = AB2 + AC2 ... ...  (i) [according to 

                                               Pythagoras theorem]
Again, (ABD is a right angled triangle whose hypotenuse is BD.

(
BD2 = AB2 +AD2 [according to Pythagoras theorem]

or,
AD2 = BD2 – AB2 ... ...  (ii)

Adding (i) and (ii) we get,
(
BC2 + AD2 = AB2 + AC2 + BD2 – AB2
or,
BC2 + AD2 = AC2 + BD2
( 
BC2 + AD2 = BD2 +AC2  (Proved)

14. ABC is an equilateral triangle and AD is perpendicular to BC. Prove that, 4AD2 = 3AB2. 
Solution: 
Particular Enunciation: Given that, (ABC is a equilateral triangle.
Whose AB = BC = AC and AD is perpendicular to BC
It is required to prove that, 4AD2 = 3AB2
Proof: AD ( BC         [Given]

( (ADB = (ADC = 90°.

Now, in right angled (ABD and (ACD
Hypotenuse AB = hypotenuse AC [( ABC is equilateral triangle]

and AD is the common side.

( (ABD ( (ACD


 [(hypotenuse of two right angled triangle  and sides are equal]

Therefore, BD = CD

( BC = 2BD

Again, in right angled (ABD, (ADB = 90° and hypotenuse = AB.

( According to the Pythagoras theorem, AB2 = AD2 + BD2

or,
AD2 = AB2 – BD‑2

or,
4AD2 = 4AB2 – 4BD2  [multiplying both sides by 4]


or,
4AD2 = 4AB2 – (2BD)2

or,
4AD2 = 4AB2 – BC2  [( BC = 2BD ]


or,
4AD2 = 4AB2 – AB2 [( AB = BC]


(
4AD2 = 3AB2.  (Shown)

15. ABC is an isosceles triangle. BC is its hypotenuse and P is any point on BC.

Prove that, PB2 + PC2 =2PA2

Solution: 

Particular Enunciation: Let, in right angled isosceles triangle ABC, AB = AC and BC is hypotenuse. P is any point on BC. Join P, A.

It is required to prove that, PB2 + PC2 = 2AP2.

Construction: From P, draw PD(AC and PE(AB.

Proof: In right angled (ABC, ( A= 90°

and AC = AB [Given], (B  = (C = 45°

Now, in (PDC, (D = 90°          [( PD (AC]

Therefore, (DpC = (DCP = 45°

( 
CD = PD

Similarly, from right angled triangle (PBE it can be proved PE = BE

Now, PC being the hypotenuse of right angled triangle PDC,


PC2
= PD2 + CD2  = PD2 + PD2  [( PD = CD]

( 
PC2  = 2PD2 ... ... ... (i)

Again, PB, being the hypotenuse of right angled triangle PBE,


PB2 = BE2 + PE2


= PE2 + PE2   [(  BE = PE]

( 
PB2 = 2PE2  ... ... ... (ii)

Now, adding (i) and (ii)


PC2 + Pb2 = 2PD2 + 2PE2 = 2(PD2 + PE2)

Again, (E = (A = (D = 1 right angle. ADPE is a rectangle 

(     PE = AD
[(opposite sides of a rectangle region are equal]

( 
PC2 + PB2 = 2(PD2 + AD2) ... ... ... (iii)


In right angled triangle ADP, AP is hypotenuse,


AP2 = PD2 + AD2 

Then, from (iii) we get


PC2 + PB2 = 2AP2
( 
PB2 + PC2 = 2AP2   (Proved)

16. C is an obtuse angle of (ABC; AD is a perpendicular to BC. Show that.
AB2 = AC2 + BC2 + 2BC.CD.


Solution: 
Particular Enunciation: Let, In (ABC, (C is an obtuse angle and AD is perpendicular on BC produced. i.e. (ADB = 90°. It is required to prove that, AB2 = AC2 + BC2 + 2BC·CD.

Proof: In (ACD, (ADC = 1 right angle and hypotenuse is AC.

Therefore [according to Pythagoras theorem]

AC2 = AD2 + CD2 ... ... ... (i)

Again, in (ABD, (ADB = 1 right angle and hypotenuse is AB.

Therefore, [according to Pythagoras theorem],


AB2 = AD2 + BD2
      = AD2 + (BC + CD)2         [( BD = BC + CD ]


= AD2 + BC2 + 2BC· CD + CD2

= AD2 + CD2 + BC2 + 2BC·CD 


= AC2 + BC2 + 2BC·CD    [From (i)]


Therefore, AB2 = AC2 + BC2 + 2BC·CD. (Proved)

17. C is an acute angle of (ABC; AD is a perpendicular to BC. Show that AB2 = AC2 + BC2 – 2BC.CD
Solution: 

Particular Enunciation: Given that, (C is an acute angle of (ABC.AD is perpendicular to BC (or BC produced) i.e(ADB = (ADC = 90°.

It is required to prove that, AB2 = AC2 + BC2 – 2BC·CD.

Proof: In (ACD, (ADC is a right angle and AC is hypotenuse.

Therefore, according to Pythagoras theorem,

AC2 = AD2 + CD2 ... ... ... (i)

Again, in (ABD, (ADB = 1 right angle and hypotenuse AB.
Therefore, According to Pythagoras theorem,

AB2 = AD2 + BD2
In figure-1,

AB2 = AD2 + BD2

= AD2 +(BC – CD)2
[( BD = BC – CD ]


= AD2 + BC2 + CD2 – 2BC·CD
[by using formula]



= (AD2 + CD2) + BC2 – 2BC·CD



= AC2 + BC2 – 2BC·CD 


[(From (i) AD2 + CD2 = AC2]

In figure-2

AB2 = AD2 + BD2

= AD2 + (CD – BC)2[( BD = CD – BC ]


= AD2 + CD2 + BC2 – 2BC·CD [by using formula]


= AC2 + BC2 – 2BC·CD [( from (i)  AD2 + CD2 = AC2]
Therefore, AB2 = AC2 + BC2 – 2BC·CD. (Shown)
18. AD is a median of (ABC. Show that,
AB2 + AC2 = 2(BD2 + AD2).


Solution: 

Figure-1
Figure-2

Particular Enunciation: Given that, AD is the median of (ABC. We have to show that, AB2 + AC2 = 2 (BD2 + AD2)

Construction: From P, draw AP ( BC (or BC produced)  

Proof: In right angled triangle (ADP, (APD = 90( and hypotenuse AD. 

(AD2 = AP2 + DP2 ... ... ... (i) [According to Pythagoras theorem]
Again, in right angled (ABP, (APB = 90° and hypotenuseAB.
( AB2  = AP2 + BP2


= AP2 + (BD + DP)2  [( BP = BD + DP ]



= AP2 + BD2 + DP2 + 2BD· DP



= (AP2 + DP2) + BD2 + 2BD·DP



= AD2 + BD2 + 2BD·DP 

 [From (i) AD2 = AP2 + DP2 ]

( AB2  = AD2 + BD2 + 2BD·DP ... ... ... (ii)

In  right angled triangle (ACP,  (APC = 90° and 

AC  is hypotenuse.

( [according to Pythagoras theorem],

AC2 = AP2 + CP2
or, AC2 = AP2 + (CD – DP)2

[( CP = CD – DP from figure (i), and

 CP = DP – CD from (ii) figure]

But (CD – DP)2 = (DP – CD)2 = CD2 + DP2 – 2CD.DP

( AC2 = AP2 + CD2 + DP2 – 2CD·DP



= (AP2 + DP2) + BD2 – 2BD·DP

 [( D is the mid point of  BC  ( CD = BD]


= AD2 + BD2 – 2BD·DP  

 [( (i) from AD2 = AP2 + DP2]
( AC2 = AD2 + BD2 – 2BD·DP ... ... ... (iii)

Adding (ii) and (iii) we get, 

AB2 + AC2  = AD2 + BD2 + 2BD·DP + AD2 + BD2 

– 2BD·DP



= 2AD2 + 2BD2


= 2 (AD2 + BD2)

( AB2 + AC2 = 2 (BD2 + AD2)  (Shown)
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C  

E  

A  

F  

D  

B  


BC || DE and AB || CD
1.
In the figure (

i.
( region ABC = ( region BDC


ii.
( region BDC = rectangular BCFE


iii. parallelogram ABCD = rectangular BCFE

Which one is correct?

a i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
2.
In a right angle triangle's both acute angles summation is (?   [R.B. 15]

a
45(
b
80(

c
90(
d
180(
eq \o((,c)
3.

[image: image4.jpg]




In figure 2AB = BC then(

i.
(BAC = 60(

ii.
(BAC = (ACB = 45% 


iii.
(ACB = 30( 


Which one of the following is correct?  [Dj.B. 15]

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
Answer to the question nos (4 − 6) according to the figure: 


[image: image5.emf]  A  

B  

E  

C  

D  

2  =  


AD = BD, AE = CE, CE = 2.5 unit. 
4.
BC = What unit?  [C.B. 15]

a
3
b
4


c
5
d
6
eq \o((,a)
5.
DE = What unit?   [C.B. 15]

a
3
b
2.5


c
2
d
1.5
eq \o((,d)
6.
The three sides of the right angled triangle are respectively (

i.
3cm, 4cm, 5cm


ii.
5cm, 12cm, 13cm


iii.
6cm, 8cm, 12cm

Which one is correct?  [S.B. 15]

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,a)
7.
In (PQR, i (Q = 90(, PQ = 5 cm, QR = 12 cm, then what is the value of PR?   [J.B. 15]

a
7 cm
b
13 cm


c
17 cm
d
25 cm
eq \o((,b)
8.
Under the data which sides are of right angled triangle?   [B.B. 15]

a
1 cm, 2 cm and 3 cm
b
2 cm, 3 cm and 4 cm


c
3 cm, 4 cm and 5 cm
d
4 cm, 5 cm and 6 cm
eq \o((,c)
9.
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In the diagram, BE || CF, BC || AD and AB || CD then(

i.
(ABC = (ABD

ii.
(ABC = (BCD 


iii.
(BCD = (ACF 


Which one of the following is correct?  [B.B. 15]

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,a)
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10.
If ABC is an equilateral triangle and AD is perpendicular to BC, which one is right?

 

[Jhenidah Cadet-14] 


a
4AD2 = 3AB2
b
3AD2 = 4AB2 


c
2AD2 = 3AB2
d
3AD2 = 2AB2 

eq \o((,a)
11.
Observe the following :  
 [Comilla Cadet-14]

i.
The area of a triangle is  eq \r(s(s – a)(s – b)(s – c)) 


ii.
In triangle ratio of two areas is equal to ratio of two bases  


iii.
The ratio of angles of a triangle are 3 t 4 t 5. The three angles are 45(, 60(, 75(.  


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii

eq \o((,b)
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	(((15 Area of Plane( Text page- 244


· Every bounded plane has particular area.
· Two triangles of equal area are not always congruent.
· Two congruent triangles always have equal area
· Having same base and lying between the same pair of parallel lines


(i) All triangles have equal area.

(ii)
Parallelograms have equal area.
· A diagonal of a parallelogram divides it into two equal triangular regions. 
· Both the diagonals of a parallelogram divide it into four equal triangular regions. 
· A median of a triangle divides it into two equal triangular regions. 
12.
Area of a rectangle is 200 square meter. If its breadth is 10 meter, what is its length? (easy)

a
10
b
15
c
20
d
30
eq \o((,c)
13.
Length of a rectangle is two times of its breadth. If the length is 8 meter what is the area of the rectangle?(medium)


a
128
b
48
c
32
d
16
eq \o((,c)
14.
If the perimeter of a square is 28 meter, what is its length?(easy)


a
14
b
7
c
4
d
2
eq \o((,b)
15.
What is the area of a square when the perimeter is 20 meter?(hard)


a
36
b
25
c
16
d
9
eq \o((,b)
 16.
If area of a square is 25cm2, what is the area of the square drawn on any one of the diagonals?(medium)


a
25cm2


b
50cm2


c
100cm2


d
625cm2


eq \o((,b)
17.
Placed on a 5 cm base line and between two same parallel lines if one triangle has the area of 25cm2, what is the area of the other one?(medium)


a
5
b
25
c
50
d
125
eq \o((,b)
18.
The base of a triangle is 
m and the height is 3m. What is the area of the triangle?(medium)


a
1
b
2
c
3
d
9
eq \o((,a)
19.
The base of a triangle is twice its height. What is the ratio between the area of the square drawn on the base and the square on its height?(hard)


a
2
b
3
c
4
d
8
eq \o((,c)
20.
In ∆DEF, (D = 90(. What is the area of the triangle?(medium)


a
 eq \f(1,2) ( DE ( DF
b
 eq \f(1,2) ( DE ( EF


c
 eq \f(1,2) ( DF ( EF

d
DE ( DF


eq \o((,a)
21.


Which one is the area of the triangle (ABC of the Parallelogram ABCD? (medium)

a
 eq \f(1,2) ( BE ( DE
b
 eq \f(1,2) ( AB ( AC


c
 eq \f(1,2) ( AB ( DE
d
 eq \f(1,2) ( AE ( DE
eq \o((,c)
22.


E is an arbitrary point inside the Parallelogram ABCD. Area of the parallelogram is 200 square cm. Area of (ABE + Area of (CDE = what? (medium)

a
200
b
150
c
100
d
50
eq \o((,c)
23.


If the area of the parallelogram ABCD is 450 square cm what is the area of (PBC?(medium)

a
225
b
150
c
100
d
50
eq \o((,a)
24.


Inside the parallelogram ABCD, the area of (BOC is 75 square cm. What is the area of (ABD?(medium)

a
300
b
225
c
150
d
75
eq \o((,c)
25.
P is the intersecting point of the diagonals of the Parallelogram ABCD. If the area of (ACD is ‘a’, what is the area of the parallelogram?(medium)

a
a2
b
2a
c
a
d
 eq \f(a,2) 
eq \o((,b)
26.
P is an arbitrary point inside the parallelogram ABCD. Sum of triangular regions PAB and PCB is 50 square meter. What is the area of ABCD?(hard)


a
50
b
100
c
150
d
200
eq \o((,b)
27.
An arbitrary parallel straight line BC of the triangle (ABC intersects its other two sides AB and AC at D and E respectively. Area of the (DBC is 40 square units. What is the area of (EBC?(hard)


a
20
b
40
c
80
d
160
eq \o((,b)
28.
The mid point of the sides AB and AC of (ABC are E and F respectively. Area of (AEF is 4 square cm. What is the area of (ABC? (medium)

a
32
b
16
c
8
d
4
eq \o((,b)
29.
In the isosceles right triangle ABC, (A = 90(. Which one of the followings is correct?(easy)

a
AB = BC
b
AC = BC



c
AB = AC
d
AB > BC
eq \o((,c)
30.
One of the edges of a ladder reaches to the roof-top of an 8m high building while the other edge is 6m away from the bottom of the building at the ground level. What is the length of the ladder? (hard)

a
18
b
16
c
10
d
8
eq \o((,c)
31.
A man starts travelling from a particular place and go 24 km straight towards north and then go another 7 km towards east. What is the distance of the man from the place he started? (hard)


a
7
b
17
c
24
d
25
eq \o((,d)
32.
The distance of two


peaks of the poles 


are 3m and 


11m of height 


respectively is 10m.


What is the distance between the poles?(hard)

a
3
b
6
c
8
d
10
eq \o((,b)
33.



In the figure, ABC is the isosceles right angled triangle. If AP=4unit, what is the value of PB2 + PC2?(hard)

a
64
b
32
c
16
d
8
eq \o((,b)
34.
(C is the obtuse angle of the triangle (ABC.AD is perpendicular to BC. Which one of the followings is correct?(hard)

a
AB2 = AC2 + BC2 + 2AC.CD


b
AB2 = AC2 + BC2 + 2BC.CD


c
AC2 = AB2 + BC2 + 2BC.CD


d
BC2 = AB2 + AC2 + 2BC.CD
eq \o((,b)
35.
A bounded plane has an area of 16 square meter-


i.
If it is a square, its sides are 4 m.

ii.
If it is a rectangle, its length and breadth are 8m and 2m respectively.

iii.
If it is a triangle, its base and height are 4m and 8m.


Which one of the followings is correct? (medium)

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
36.


In the figure(

i.
The area of the rectangular region ABCD is 8 square cm.

ii.
The area of the square region ABEF is 4 square cm.

iii.
Area of 2 ( Area of square region DCEF= Area of rectangular region ABCD


Which one of the followings is correct? (easy)

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
37.
The sides of a right-angled triangle are-

i.
3 cm, 4 cm and 5 cm

ii.
6cm, 8 cm and10 cm

iii.
5cm, 12 cm and13 cm


Which one of the followings is correct?(medium)

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)

Answer to the questions (38-40) using the following information.


The length of a rectangular region is twice of its breadth, length is 1 meter.
38.
What is the breadth? (easy)

a
 eq \f(1,2)
b
1
c
 eq \f(3,2)
d
2
eq \o((,a)
39.
What is the area of the rectangular region? (medium)


a
0.5
b
1
c
2
d
4
eq \o((,a)
40.
What is the perimeter of the rectangular region? 

(medium)


a
1.5
b
3
c
4.5
d
6
eq \o((,b)

Answer to the questions (41-43) using the following information.


E is the mid point of AB of the rectangle ABCD, AD = 3 cm and CD = 4 cm.
41.
What is the area of (CDE?  (medium)

a
12
b
8
c
6
d
4
eq \o((,c)
42.
What is the length of DE?(medium)


a
 eq \r(19) 
b
 eq \r(17) 
c
 eq \r(15) 
d
 eq \r(13) 
eq \o((,d)
43.
What is the perimeter of (BCD?(medium)


a
10
b
12
c
15
d
21
eq \o((,b)

Answer to the questions (44-47) using the following information:


The area of a square is half of the area of a rectangle and the area of the square is 21 square meter.

44.
What is the area of the rectangle?(easy)


a
10.5
b
12
c
24
d
42
eq \o((,d)
45.
What is the length of the side of the square? (medium)

a
2
b
4
c
 eq \r(21)
d
12
eq \o((,c)
46.
What is the perimeter of the square? (easy)


a
 eq \r(21)
b
2 eq \r(2)
c
4 eq \r(21)
d
28  eq \r(7)
eq \o((,c)
47.
What is the length of the rectangle if the breadth is 6m?(medium)


a
7
b
14
c
21
d
42
eq \o((,a)

Answer to the questions (48-51) using the following information:


side of a square is 4cm. 
48.
What is the area of the square? (easy)

a
4 sq.cm
b
8 sq.cm


c
12 sq.cm
d
16 sq.cm
eq \o((,d)
49.
What is the length of each diagonals?(easy)

a
 eq \r(2) cm
b
2 eq \r(2) cm
c
4 cm
d
4 eq \r(2)  cm
eq \o((,d)
50.
What is the area of the square drawn over a diagonal? (easy)


a
16 sq.cm


b
16 eq \r(2)  sq.cm


c
32 sq.cm


d
64 sq.cm


eq \o((,c)
51.
What is the ratio of the area of the square to the area of the square drawn on a diagonal? (medium)


a
2
b
1
c
 eq \f(1,2) 
d
 eq \f(1,3) 
eq \o((,c)

Answer to the questions (52-55) using the following information:

In the figure, on the same base BC and between same parallel lines AD and BC, ABCD is a parallelogram and EBCF is a rectangle. BC=4cm and AM=2 cm.
52.
What is the area of the parallelogram ABCD?(medium)

a
16 sq.cm
b
12 sq.cm

c
8 sq.cm
d
6 sq.cm
eq \o((,c)
53.
What is the area of (BCD?(medium)

a
8 sq.cm


b
4 sq.cm


c
2 sq.cm


d
1 sq.cm


eq \o((,b)
54.
What is the area of the rectangular region EBCF?(medium)

a
6 sq.cm
b
7 sq.cm

c
8 sq.cm
d
12 sq.cm
eq \o((,c)
55.
Perimeter of parallelogram region ABCD and rectangular region EBCF are s and r respectively. Which one of the following is correct?(hard)

a
s = r


b
s > r


c
s < r


d
r = 2s


eq \o((,b)

Answer to the questions (56-59) using the following information:


In the figure, AC = ED = 4 cm andAB = 3 cm, AE = 1.5 cm.

56.
What is the value of BC?(easy)

a
27 cm
b
12 cm
c
5 cm
d
1 cm
eq \o((,c)
57.
What is the area of (ABC?(easy)


a
12 sq.cm
b
6 sq.cm
c
5 sq.cm
d
3 sq.cm
eq \o((,b)
58.
What is the area of (ABD?(easy)


a
3 sq.cm
b
4 sq.cm


c
6 sq.cm
d
12 sq.cm
eq \o((,c)
59.
What is the relation between (ABC and (ABD? (easy)

a
similar



b
similar and congruent

c
congruent



d
only area is equal


eq \o((,d)
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eq \o(((((((,Question(1) In (PQR (P = 90 rightangle & S is the middle point of QR.
[R.B. 15]
a.
Draw the figre as per the given information.

b.
Prove that, QR2 = PQ2 + PR2.

c.
Show that, length of, PS  is half of QR.

Solution to the question no. 1

eq \o((,a) 
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In the figure, PQR is a right angled triangle, where (P = 90(, and S is the mid point of hypotenus QR.

eq \o((,b) 
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Given, in (PQR, (P = 1 right angle, 

Let, PQ = r, PR = q and QR = p


It is required to prove that, 


QR2 = PQ2 + PR2

We extend PR upto S, such that RS = PQ = r.


We draw TS ( PS at S, such that TS = PR = q We join R, T & Q, 


Proof : In (PQR & (RST,


PQ = RS, PR = TS and 


included  (RPQ = included (RST = 1 right angle.


(
(PQR ( (RST


(
(PQR = (TRS and RT = QR = P


Now, (PQR + (PRQ = 1 right angle.


(
(TRS + (PRQ = 1 right angle


But, (PRQ + (QRT + (TRS = 2 right angles


(
(QRT = 1 right angle.


Again, area of trapezium PQTS; area of = (PQR + area of  (QRT


or,  eq \f(1,2) (PQ + TS)PS =  eq \f(1,2) ( PR ( PQ +  eq \f(1,2) ( QR 

( RT +  eq \f(1,2) ( RS ( TS


or,
 eq \f(1,2) (r + q)(q + r) =  eq \f(1,2) qr +  eq \f(1,2) P2 +  eq \f(1,2) qr

or,
 eq \f(1,2) (q + r)2 =  eq \f(1,2) (qr + p2 + qr)

or,
q2 + 2qr + r2 = 2qr + p2

or,
q2 + r2 = p2

or,
p2 = r2 + q2

(
QR2 = PQ2 + PR2  (Proved)
eq \o((,c)
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Particular Enunciation: Let in, (PQR, (P is a right angle & S is the mid point of QR. 

we join P.S. It is required to prove that, PS =  eq \f(1,2) QR 

Construction: We take E, the mid point of PQ & join S. E.

Proof:   
Step     
Validity 

(1) In (PQR, E & S are the mid points of PQ & QR respectively.

( ES || PR 

( (QES = corresponding (EPR = 1 right angle. 

and (SEP = corresponding (EPR = 1 right angle. 

(2) In (QES (PES

QE =  PE 
[( E, is the midpoint of PQ] 

ES = ES 

and included (QES =  included (SEP 

[from step 1, each is right angle]

( (QES ( (PES 

( QS = PS 

(3) But QS =  eq \f(1,2) QR 

( PS =  eq \f(1,2) QR (Showed)

eq \o(((((((,Question(2) In the figure, PT ( QS, O is the centre.


[DJ.B. 15]


a.
Show that,  eq \f(1,2) (PQR +  eq \f(1,2) (PSR = 90(
b.
Prove that, (QOR + (SOP = 2 right angle

c.
Prove that, PQ2 + PS2 = 2PT2 + QS2 ( 2QT.ST.

Solution to the question no. 2

eq \o((,a) We know, the sum of oppoiste angles of a cyclic quadrileteral is 180(
( according to question, (PQR + (PSR = 180(
Or,  eq \f(1,2) (PQR +  eq \f(1,2) (PSR = 90( [Dividing both sides by 2]
(  eq \f(1,2) (PQR +  eq \f(1,2) (PSR = 90( (Showed)
eq \o((,b) 
Particular Enurciation: Let in the circle with centre O, two chords QS & PR meets at right angle at an internal point T. Joiring Q, O & R, S, (QOR is produced. Again, Joining O, P & O, S, (SOP is produced.

It is required to prove that, (QOR + (SOP = 2 right angles.
Construction: Join S, R


Proof: Step
Validity
(1)
Standing on same are QR, 


angle at centre is (QOR & angle at circumference is (QSR.


( eq \f(1,2)(QOR = (QSR    [standing on the same are, angle at the centre is half the angle at the circumperence]


i. e. (QOR = 2(QSR ... ... ... (i)


Similarly, (SOP = 2 (SRP   ... ... ... (ii)

(2) 
Adding (i) & (ii),


(QOR + (SOP = 2 (QSR + 2 (SRP


Or, (QOR + (SOP = 2 ((QSR + (SRP)


Or, (QOR + (SOP = 2 ((TSR + (TRS) ... ... ... (iii)


Now, in ( TSR


(TSR + (TRS = 1 right angle ... ... ... (iv)  

[( QS ( PR, ( (STR = 90(]

(3) 
Putting value of (iv) in (iii),


(QOR + (SOP = 2 × 1 right angle


( (QOR + (SOP = 2 right angle |      (Proof)
eq \o((,c) According to given figure,
Applying Pythagorus Theorem on right angled (PQT,

PQ2 = PT2 + QT2 ................ (i)

Similarly from (PST, PS2 = PT2 + ST2 ............... (ii)

Adding (i) & (ii),

PQ2 + PS2 = PT2 + QT2 + PT2 + ST2
= 2PT2 + QT2 + ST2
= 2PT2 + (QT + ST)2 ( 2QT.ST

= 2PT2 + QS2 ( 2.QT.ST [( QT + ST = QS]

( PQ2 + PS2 = 2PT2 + QS2 ( 2.QT.ST  (Proof)

eq \o(((((((,Question(3) 
[Ctg.B. 15]
a.
Give the geometric description of the above figure. 

b.
Prove that, OQ2 + OR2 = 2OP2
c.
If PR = 4.4 cm, show that, (-area PQR = 2 ( area POQ.
Solution to the question no. 3

eq \o((,a) 



Here, PQR is an isosceles right angled triangle in which PQ = PR & RQ is hypotenus. O is any point on RQ. OT ( PQ & OS ( PR.

eq \o((,b) 
Let, PQR is an isosceles right angled triangle is which PQ = PR & RQ is hypotenus. O is any point on PQ. OT ( PQ & OS ( PR. It is required to prove that, OQ2 + OR2 + 2OP2.
Proof: Step
Validity
(1) In  (PRQ, (P = 90( & (R = ( Q = 45° [( PQ = PR]

Now in (OTQ, (T = 90°         
[( OT ( PQ]


( (TOQ = (TQO = 45°


( QT = OT


Similarly, it can be proved that in right angle (ORS; SO = RS

(2)
OQ is the hypotenus of right angle triangle OTQ.


( OQ2 = OT2 + QT2  
[Pythagorus]

Or, OQ2 =  OT2 + OT2 
[( OT = QT]


Or, OQ2  = 2OT2 ... ... ... (i)

(3)
OQ is the hypotenus of right angled (ORS


( OR2
= RS2 + OS2 
[Pythagorus]



= OS2 + OS2   

( OR2 = 2OS2  ... ... ... (ii)

(4)
Adding (i) & (ii)


OQ2 + OR2 = 2OT2 + 2OS2 = 2(OT2 + OS2)


Again, PTOS is a rectangle
[(S = (P = (T = 90(]


( OS = PT
 [opposite sides of a rectangle area equal]


( OQ2 + OR2 = 20P2

( OR2 + OQ2 = 20P2 (proved)
eq \o((,c)
Given, PR = 4.4 cm


(  PQ = PR = 4.4 cm


Now, since OS ( PR & OT ( PQ & O is the mid point of RQ.


(  OT = SP =  eq \f(1,2) PR =  eq \f(1,2) ( 4.4 = 2.2 cm.


(  Area of (POQ
=  eq \f(1,2) ( PQ ( OT



=  eq \f(1,2) ( 4.4 ( 2.2 



= 4.84 sq cm.


Area of (PQR
=  eq \f(1,2)  ( PQ ( PR 



=  eq \f(1,2) ( 4.4 ( 4.4 

   

= 9.68 sq cm



= 2 ( 4.84 sq cm


( area of (PQR = 2 area of (POQ. (Showed)

eq \o(((((((,Question(4)  PQR is an isoscles right angled triangle in which M is any point on hypoterus QR. D is any point of PQ.
[B.B. 15]
a.
Express the information in figure.

b.
Show that, RQ2 + PD2 = PQ2 + RD2.

c.
Prove that, MR2 + MQ2 = 2PM2.

Solution to the question no. 4

eq \o((,a) 
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In the figure, PQR is an isosceles right angled triangle in which  (P = 90(, M is any point m hypotenus QR. D is any point on PQ.

eq \o((,b) 
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In (PQR, (P =  ( right angle & D is any point on PQ Join R, D. It is required to prove that, RQ2 + PD2 = PQ2 + RD2

Proof : Step 
validity

(1) (PRQ is a right angled triangle & RQ is the hypotenus.


( RQ2 = PR2 + PQ2 ... ...  (i) 
[Pythagorus]

(2) (PRD is a right angled triangle & RD is the hypotenus.

(
RD2 = PR2 + PD2            
 [Pythagorus]

or,
PD2 = RD2 – PR2 ... ...  (ii)

(3) Adding (i) & (ii)

(
RQ2 + PD2 = PR2 + PQ2 + RD2 – PR2
or,
RQ2 + PD2 = PQ2 + RD2
( 
RQ2 + PD2 = RD2 + PQ2  (proved)
eq \o((,c)
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Let in the right angled isosceles (PRQ, PR = PQ & hypotenus is RQ. M is any point on RQ. M, P is joined. It is required to proved that, MR2 + MQ2 = 2MP2.

Construction:
 We draw MF & ME perpendiculars from M on PR & PQ respectively.

Proof : Step 
Validity

(1) In (PRQ, (P = 90°

&(R  = (Q = 45°                   [( PQ = PR]

Now, (MEQ, (E = 90° 
[( ME ( PQ]

( (EMQ = (EQM = 45°

( 
QE = ME

Similarly, it can be proved, that in right angled, (MRF MF = RF

(2) Q is the hypotenus of right angled MEQ.



MQ2
= ME2 + QE2  [Pythagorus]


= ME2 + ME2 
[( ME = QE]

( 
MQ2  = 2ME2 ... ... ... (i)

(3) MR is the hypotenus of right angled (MRF


MR2 = RF2 + MF2


= MF2 + MF2   
[( RF = MF]

( 
MR2 = 2MF2  ... ... ... (ii)

(4) Adding (i) & (ii),


MQ2 + MR2 = 2ME2 + 2MF2 = 2(ME2 + MF2)

Again, PEMF
[(F = (P = (E ]

(     MF = PE
[( Opposite sides of a rectangle are equal]

( 
MQ2 + MR2 = 2(ME2 + PE2) ... ... ... (iii)

(5)
MP is hypotenus of right angled (PEM


MP2 = ME2 + PE2                          [Phythagorus]

(6) From (iii), we get, 


MQ2 + MR2 = 2MP2
( 
MR2 + MQ2 = 2MP2   (proved)
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eq \o(((((((,Question(5) 
[Faujdarhat Cadet-15]
a.
Construct a triangle with area of the triangular region equal to that of a quadrilateral region. (Only Construct).
2

b.
X and Y are the mid points of the sides AB and AC of the triangle ABC. Prove that the area of the triangular region AXY = 1/4 (Area of the triangular region ABC).
4

c.
ABC is an isosceles triangle, BC is it's hypotenuse and P is any point on BC. Show that, PB2 + PC2 = 2PA2.
4
Solution to the question no. 5

eq \o((,a) Let ABCD is any quadrialteral. Now we have to construct a triangle whose area is equal to the area of the quadriteral.

Construction: Any point R is taken on CD, A, R and B, R are joined. Then DE || AR and CF || BR are drawn. Let DE intersects extension of BA at P and CF intersects extension of AB at Q. Finally P, R and Q, R are joined. Thus a triangle PQR is constructed which is the desired triangle. 

eq \o((,b) Let ABC be any triangle where X and Y are the mid-points of AB and AC. It is to be proved that (AXY –  eq \f(1,4) (ABC. 
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Construction: Mid-point Z of BC is determined. X, Z and Y, Z are joined. 

Proof : X and Y are mid-points of AB and AC. So, XY || BC and XY =  eq \f(1,2) BC. 

Now in the figure XY and BC are parallel and XZ is a traversal of XY and BC. 

So, (BZX = alternate anfgle ZXY. Similary YZ is a traversal of XY and BC. 

So, (YZC = Alternate angles XYZ 

Besides, (XBZ = Corresponding angle AXY and (YCZ = corresponding angle XYZ. 

Now comparing (AXY and (XBZ, we get XY = BZ, AX = BX and (AXY = (XBZ. 

( (AXY and (YCZ are congruent.........(ii) 

Comparing (XYZ and (YZC, we get XY = ZC, YZ is common to both the triangles, (XZY = (CYZ. 

( (XYZ and (CYZ are congruent..........(iii) 

From equation (i), (ii) and (iii), we can have, 

(XYZ = (AXY = (XBZ = (CYZ 

that is (ABC = (XYZ + (AXY + (XBZ + (CYZ 

= 4 + (AXY 

or, (AXY =  eq \f(1,4) (ABC. (Proved) 

eq \o((,c) General Prepositions: (ABC is a right angled isosceles triangle. P is a point on B, its hypotenuse. We are to prove that PB2 + PC2 = 2PA2.

Particular Preposition: (ABC is a r4ight angled isosceles triangle. Its (A = 1 right angle and AB = AC.

P is a point on BC, its hypotenuse.

AP is joined. It is required to prove that, PB2 + PC2 = 2PA2.

Construction: We draw perpendiculars PM and Pn from P to AB and AC respectively.

Proof: In isosceles triangle ABC, (A = 1 right angled and AB = AC.

( (ABC = (ACB. But (ABC + (ACB = 90(
( (ABC = (ACB = 45(
Now in (BPM, (PMB = 90(, (MBP = 45(
( (MPB = 45(
( BM = PM

According (NPC = 45(   [( PNC = 45(]

( PN = CN

Now, (MAN = (AMP = (ANP = 90(
So, PMAN is a rectangle ( PN = AN

Now, in right angled (BPM,

PB2 = BM2 + PM2   [Applying Pythagoras theorem]


= PM2 + PM2   [( MB = PM]


= 2 PM2

= 2AN2   [( PM = AN] ........(i)

Again in right angled (PCN

PC2 = PN2 + CN2

= PN2 + PN2    [( CN = PN]


= 2PN2 ..................(ii)

Adding (i) and (ii)

PB2 + PC2 = 2AN2 + 2PN2

= 2(AN2 + PN2)


= 2PA2    [( in the (PAN ( PNA = 45(]

( PB2 + PC2 = 2PA2  (Proved)
eq \o(((((((,Question(6)  AD is median of a triangle ABC, AE ( BC from A.

[Jhenidah Cadet-15]
a.
Draw the figure with brief description.
2

b.
Prove that the median AD divides the triangular region into two triangular regions of equal areas.
4

c.
Prove that AB2 + AC2 = 2AD2 + 2BD2.
4
Solution to the question no. 6

eq \o((,a) A geometric figure of (ABC is drawn below covering the information given in the stem: 
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In the above figure, (ABC is any triangle. D is the mid-point of BC. So, AD is a median of (ABC and AE is the perpendicular at E from A to BC. 

eq \o((,b) In the geometric figure shown in (a), AD is median of the (ABC. 

Now we have to prove that median AD divides (ABC equally, that is area of (ABD = area of (ACD. 

Proof : In the case of (ABC, 

base = BC, height = AE 

( Area of (ABC =  eq \f(1,2) BC.AE 

Again, in the case of (ACD, 

Base = DC =  eq \f(1,2) BC, since D is the mid-point of BC and height = AE. 

( Area of (ACD =  eq \f(1,2)  DFC  AE 


=  eq \f(1,2)   eq \f(1,2) BC  AE 


=  eq \f(1,2)  (Area of (ABC) ............(i) 

In the case of (ABD, 

Base = BD =  eq \f(1,2) BC, since D is the mid-point of BC. 

and height = AE. 

( Area of (ABD =  eq \f(1,2)  BD  AE 

 
=  eq \f(1,2)   eq \b(\f(1,2)BC ´ AE)

=  eq \f(1,2)  (Area of (ABC) .............(ii) 

From (i) and (ii) it is evident that area of (ABD = area of (ACD =  eq \f(1,2) of area of (ABC. 

( It is proved that median AD divides (ABC into two triangular regions of equal areas. 

eq \o((,c) Here (ABC is any triangle with median AD and AE ( BC. Now we have to prove that, 

AB2 + AC2 = 2AD2 + 2BD2
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Proof: (ABD is an obtuse angle of (ADB and DE# is the orthogonal projection of the line AD on the BD extended.As per the extension of the theorem of Pythagoras we get, AB2 = AD2 + BD2 + 2.BD.DE............(1) 

Again, (ACD is an acute angle of (ADC and DE is the orthogonal projection of the line AD on the line DE. 

( As per the extension of the theorem of Pythagoras in the case of the acute angle. We get, AC2 = AD2 + CD2 – 2CD.DE..............................(2) 

AB2 + AC2 = 2AD2 + BD2 + CD2 + 2BD.DE – 2CD.DE 


= 2AD2 + BD2 + BD2 + 2BD.DE – 2BD.DE; [BD 
= CD] 


= 2AD2 + BD2 


= 2(AD2 + BD2) (Proved) 

eq \o(((((((,Question(7) In (ABC, (C = 1 right angle. ABDE, BCFG and ACHK are three squares of AB, BC and AC respectively. 
[Rajshahi Cadet-14]

a.
Draw the described figure.
2

b.
Prove that, AB2 = AC2 + BC2.
4

c.
If AB = 13cm and BC = 12cm, then find the area of the whole region described in (a). 
4

Solution to the question no. 7
eq \o((,a)
According to the given information, a geometric figure is drawn below:

[image: image24.png]



eq \o((,b)
Preposition : Let, ABC be a right-angled triangle. Its (C = one right angle. Hence, AB is the hypotenuse. It is required to prove that, the square region on AB = the square region on AC + the square region on BC. i.e. AB2 = AC2 = BC2.

[image: image25.png]




Construction: Let us draw square regions ABED, ACGF and BCHK on the sides AB, AC and BC respectively. CL is drawn through C parallel either to AD or BE. Let us suppose that it intersects AB and DE at M and L respectively. C, D and B, F are joined.


Proof: (BAD = (CAF [each being one right angle]


Adding (BAC to both sides, we get,


(BAD + (BAC = (CAF + (BAC


( (CAD = (BAF


Now between ( CAD and (BAF, CA = AF, AD = AB and included (CAD = included ( BAF,


( (CAD ( (BAF. [Theorem 5]


Since each of (ACB and (ACG is a right angle.


( BCG is the same straight line.


Now, since triangular region CAD and rectangular region ADLM stand on the same base AD and lie between the parallel lines AD and Cl.


Hence rectangular region ADLM = 2((region CAD) .....................................(1)


Again, Since trianglar region BAF and the square region ACGF stand on the same base AF and lie between the parallel lines AF and BG,


Hence square region ACGF = 2((region BAF) .................................(2)


( Rectangular region ADLM = square region ACGF .................................(3)


Similarly, joining C, E and A, K, it can be proved that, Rectangular region BELM = Square region BCHK .................................(4)


Adding (3) and (4) it is obtained,


Square region ABED = Square region ACGF + Square region BCHK. i.e. the square region on AB = the square region on AC + the square region oj BC.


( BC2 = AC2 + BC2 (Proved)
eq \o((,c)
Here given that,


AB = 13 cm, BC = 12 cm
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According to the theorem of Pythagoras,


AB2 + AC2 + BC2

or, AC2 = AB2 ( BC2

= (13)2 ( (12)2


= 169 ( 144



= 25


( AC =  eq \r(25) = 5


That is, AC= 5 cm


( The area of the whole region as desired,


= (13)2 sq. cm + (12)2 sq. cm + 52 sq. cm


= (169 = 144 + 25) sq. cm


= 338 sq. cm

eq \o(((((((,Question(8) (PQR is an equilateral triangle & PM(QR.

[Joypurhat Girls' Cadet-14]
a.
Draw the figure.
2

b.
Prove that 4PM2 = 3PQ2.
4

c.
If PQ = a unit show that the area of the triangle is  eq \f(\r(3),4)a2.
4

Solution to the question no. 8
eq \o((,a)
Given an equilateral triangle named PQR and PM ( QR in the triangle. Now the triangle is drawn below:
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eq \o((,b)
In order to prove 4PM2 = 3PQ2, let us refer to the geometric figure drawn in (a).


From the right triangle PQM (since PM ( QR),


PM2 = PQ2 ( QM2


= PQ2 (  eq \b(\f(1,2) QR)\s\up9(2) 


= Q2 (  eq \b(\f(1,2) PQ)\s\up9(2) , since (PQR is equilateral triangle and as such PQ = QR = RS



= PQ2 (  eq \f(1,4) PQ2


=  eq \f(4PQ2 ( PQ2,4) 


=  eq \f(3PQ2,4) 

( 4PM2 = 3PQ2, multiplying bothy sides by 4


So, 4PM2 = 3PQ2. (Proved) 

eq \o((,c)
With reference to the picture drawn in (a), if PQ = a unit, we have show that the area of the triangle PQR is  eq \f(\r(3),4) a2 sq. unit.


Here the perimeter of the triangle = (a + a + a) unit



= 3a unit


We know that the area of an equilatera triangle with a side of length a unit is


=  eq \r(S(S ( a)(S ( a)) sq. unit


In this case, 2S = 3a ( S =  eq \f(3a,2) 

( Area of the triangle


=  eq \r(\f(3a,2)\b(\f(3a,2) ( a))\b(\f(3a,a) ( a)) \b(\f(3a,2) ( a) sq. unit


=  eq \r(\f(3a,2) ( \f(a,2) ( \f(a,2) ( \f(a,2)) sq. unit


=  eq \r(\f(3a4,4 ( 4)) sq. unit


=  eq \f(\r(3 ( a2 ( a2),4 ( 4)  sq. unit


=  eq \f(\r(3),4) a2 sq. unit


( The desired area of the triangle =  eq \f(\r(3),4) a2 sq. unit (Showed)
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eq \o(((((((,Question(9) (PQR is an equilateral triangle and PM ( QR.
a. 
Draw a figure according to the given information.
2

b.
Prove that, 4PM2 = 3PQ2
4

c.
If PQ = a units then show that, the area of 


(PQR =  eq \f(\r(3)a2,4) sq. units.
4 

Solution to the question no.  9

eq \o((,a)


In the figure, (PQR is an equilateral triangle. 

eq \o((,b)
From part ‘a’, we get,


In (PQR, PQ = QR = PR,


PM ( QR. It is required to prove that, 4PM2 = 3PQ2

Proof: Here, PM ( QR then (PMQ = (PMR = 90(

( (PQM and (PRM both are right angled triangles whose hypotenuse PQ = hypotenuse PR  

[( PQR is an equilateral triangle]


and PM is common side.


( (PQM ( (PRM   [RHS theorem]


So, QM = RM


(
QR = 2QM ........... (i)


Again, in the right angled (PQM, (PMQ = 90( and hypotenuse is PQ.

(
According to the Pythagoras theorem,



PQ2 = PM2 + QM2

or,
PM2 = PQ2 ( QM2

or,
4PM2 = 4PQ2 ( 4QM2 [multiplying both sides by 4]


or,
4PM2 = 4PQ2 ( (2QM)2

or,
4PM2 = 4PQ2 ( QR2 [From equation (i), QR = 2QM]


or,
4PM2 = 4PQ2 ( PQ2    [( PQ = QR]


(
4PM2 = 3PQ2    (Proved)
eq \o((,c)
Let, PQ = a units


It is required to prove that,




the area of (PQR =  eq \f(,4) 
a2 sq. units.


Proof: Here, PM ( QR


From part ‘b’, we get, QM = RM


(
QM = RM =  eq \f(1,2) QR =  eq \f(1,2) PQ  [( PQ = QR]





=  eq \f(1,2) a


(
In the right angled triangle (PQM,


PM2 + QM2 = PQ2

or,
PM2 = PQ2 ( QM2

or,
PM2 = a2 (  eq \b(\f(1,2)a)2 

or,
PM2 = a2 (  eq \f(a2,4)    or,
 PM2 =  eq \f(3a2,4) 

or,
PM = eq \f(\r(3),2)a [taking positive value after square root]


(
PM = eq \f(\r(3),2)a


(
The area of (PQR =  eq \f(1,2) .QR.PM =  eq \f(1,2) .a.  eq \f(\r(3),2)a =  eq \f(\r(3),4)a2


( If the side of an equilateral triangle is a unit then its area is  eq \f(\r(3),4)a2 sq. units
(Shown)

eq \o(((((((,Question(10) ABCD and ABEF are two parallelograms lying on the same base AB and between the same pair of parallel lines AB and DE.
a. 
Draw a figure with a short description according to the information above.
2 
b. 
Prove that, area of the parallelogram ABCD = area of the parallelogram ABEF.
4 

c. 
If the area of (ABC is 36 sq. units and its base is 12 units then verify the correctness of ‘b’.
4 
Solution to the question no. 10

eq \o((,a) 

ABCD and ABEF are two parallelograms lying on the same base AB and between the same pair of parallel lines AB and DE. 

eq \o((,b) It is required to prove that, area of the parallelogram ABCD = area of the parallelogram ABEF.

Proof: In (ADF and (BCE,

AD = BC. [Opposite sides of parallelogram]

(ADF = corresponding (BCE [(AD || BC, DE is transversal]

and (AFD = corresponding (BEC  [( AF || BE, DE is transversal]

and (ADF ( (BCE

That is, area of (ADF = area of (BCE

Now, area of the quadrilateral ABED ( area of the triangle (BCE = area of the quadrilateral ABED ( area of the triangle (ADF.

( Area of the parallelogram ABCD = area of the parallelogram ABEF.(Proved)
eq \o((,c) Construction: Join A and C and draw a perpendicular CG which intersects AB at G.

Area of (ABC =  eq \f(1,2) ( Base ( Height 


=  eq \f(1,2) ( AB ( CG =  eq \f(1,2) ( 12 ( CG

According to the question,  eq \f(1,2) ( 12 ( CG = 36  or, CG = 6

Now, area of the parallelogram ABCD = AB ( CG


= (12 ( 6) sq. units


= 72 sq. units

and area of the parallelogram ABEF = AB ( CG


= (12 ( 6) sq. units


= 72 sq. units

( Area of the parallelogram ABCD = area of the parallelogram ABEF = 72 sq. units.

(Correctness of part ‘b’ is verified.
eq \o(((((((,Question(11) ABC and DBC are two triangles lying on the same base BC =10 cm. and between the same pair of parallel lines BC and AD.

a. 
Draw a figure according to the information above.
2 
b. 
Prove that, area of (ABC = area of (DBC.
4 

c. 
If the distance of the parallel lines is 4 cm. then verify the correctness of ‘b’.
4 
Solution to the question no. 11

eq \o((,a) 
In the figure above, ABC and DBC are two triangles lying on the same base BC =10 cm. and between the same pair of parallel lines BC and AD. 

eq \o((,b) It is required to prove that, area of (ABC = area of (DBC 

Construction: Draw perpendiculars BE and CF at the points B and C respectively on the line BC. The perpendiculars intersect the line AD and AD produced at F and E respectively.

Proof: According to the construction, EBCF is a rectangle.

Since (ABC and rectangle EBCF lie on the same base BC and between the same pair of parallel lines BC and ED,
   So, area of (ABC =  eq \f(1,2) (area of the rectangle EBCF)

( Area of (DBC =  eq \f(1,2) (area of the rectangle EBCF)

( Area of (ABC = area of (DBC (Proved)

eq \o((,c) 

Given that, AD || BC. Draw AG ( BC.

Since (ABC and (DBC are two triangles lying on the same base BC. So, AG is the height of both triangles and the value of AG will be equal to the perpendicular distance between the pair of parallel lines. That is, AG = 4 cm.

( Area of (ABC =  eq \f(1,2) ( BC ( AG =  eq \f(1,2) ( 10 ( 4 = 20 sq. cm.

and area of (DBC =  eq \f(1,2) ( BC ( AG 

[( BC and AD are parallel. So, the perpendicular distances between them are always equal]

=  eq \f(1,2) ( 10 ( 4 = 20 sq. cm.

( Area of (ABC = area of (DBC = 20 sq. cm.

(Answer of part ‘b’ is verified.

eq \o(((((((,Question(12) (ABC and the parallelogram EBCD lie on the same base BC and between the same pair of parallel lines BC and ED.

a. 
Draw a figure with a short description according to the information above.
2
b. 
Prove that, area of (ABC =  eq \f(1,2) (Area of the parallelogram EBCD).
4
c. 
In (ABC, AG is median onto BC and if A is a point on the side ED of the parallelogram then prove that, area of (ABG =  eq \f(1,4) (Area of the parallelogram EBCD).
4 
Solution to the question no. 12

eq \o((,a) 

   Figure-a                           Figure-b

In the figure, (ABC and the parallelogram EBCD lie on the same base BC and between the same pair of parallel lines BC and ED. 

eq \o((,b) It is required to prove that, 

Area of (ABC =  eq \f(1,2) (Area of the parallelogram EBCD).

Construction: Draw the line AF through the point A parallel to the line EB or DC. The line AF intersects the base BC (figure-a) or BC produced (figure-b) at the point F.

Proof: The diagonal of the parallelogram EBFA is AB;

( Area of (ABF =  eq \f(1,2) (Area of the parallelogram EBFA)

Again, the diagonal of the parallelogram AFCD is AC;

( Area of (AFC =  eq \f(1,2) (Area of the parallelogram AFCD)

In figure-a, Area of (ABF + Area of (AFC 

=  eq \f(1,2) (Area of the parallelogram EBFA) +  eq \f(1,2) (Area of the parallelogram AFCD)

That is, Area of (ABC =  eq \f(1,2) (Area of the parallelogram EBCD)

Again, in figure-b; (Area of (ABF) ( (Area of (AFC) =  eq \f(1,2) (Area of the parallelogram EBFA ( Area of the parallelogram AFCD)

That is, Area of (ABC =  eq \f(1,2) (Area of the parallelogram EBCD).

Therefore, Area of (ABC =  eq \f(1,2) (Area of the parallelogram EBCD). (Proved)
eq \o((,c) 

Let, BC be base and AG be median in (ABC. AH is perpendicular to the base BC. It is required to prove that, area of (ABG =  eq \f(1,4) (Area of the parallelogram EBCD)

Construction: Draw AH ( BC.

Proof: AG is median on BC.

( G is the midpoint of BC.

That is, BG = CG ................. (i)

Now, bases of (ABG and (ACG are BG and CG respectively and AH is height of them.

We know, Area of a triangular area =  eq \f(1,2) ( base ( height.

( Area of (ABG =  eq \f(1,2) ( BG ( AH


=  eq \f(1,2) ( CG ( AH [From no.(i)]


= (ACG

( Area of (ACG = Area of (ABG 

Again, Area of (ABG =  eq \f(1,2) (Area of (ABC)

 [(In (ABC, AG is median.]

( Area of (ABG =  eq \f(1,2) ( eq \f(1,2)area of the parallelogram EBCD)  [From ‘b’]


=  eq \f(1,4) (area of the parallelogram EBCD)

Therefore, area of (ABG =  eq \f(1,4)(area of the parallelogram EBCD) 
(Proved)
eq \o(((((((,Question(13) a and b are two line segments where 

a > b and (x, (y and (z are three angles.

a. 
Give a description with a figure of the given information.
2 
b. 
Draw a quadrilateral according to the given information and give a description of the construction.
4 

c.   Construct a triangle with area of the triangular region equal to that of the quadrilateral region. (Description of construction is must)
4 

Solution to the question no. 13

eq \o((,a) 

In the figure, two line segments a and b and three angles (x, (y and (z are drawn. 

eq \o((,b) 

Construction: Cut AB = a from any ray AE. Draw (ABF = (y at B and (BAG = (x at A. Cut BC=b from the ray BF. Again, draw (z = (BCH. The ray CH intersects the ray AG at D.

So, ABCD is the required quadrilateral.

eq \o((,c)
Construction: Join B, D. Draw CE || DB through the point C, it intersects the side AB produced at E. Join D, E.
So, (DAE is the required triangle.
eq \o(((((((,Question(14) PQR is a triangle. PM is perpendicular to produced QR.
a. 
Draw the figure according to the information. 2

b.
If (R is an obtuse angle then show that, 


PQ2 = PR2 + QR2 + 2QR.RM.
4

c.   If the triangle is equilateral and its area is increased by 3 eq \r(3) sq. metres when the length of each side increases by 2 metres. Find the length of the side of the triangle.
4

Solution to the question no. 14

eq \o((,a)


In the figure, (PQR is a triangle. PM is perpendicular to QR which intersects QR produced at the point M. (PMQ = 90(.

eq \o((,b)
Here, (R = is an obtuse angle. It is required to show that, PQ2 = PR2 + QR2 + 2QR.RM.


Proof: (PMQ = 90(  [From part ‘a’]


In (PRM, (PMR = 90( and hypotenuse = PR


So, according to the Pythagoras theorem,


PR2 = PM2 + MR2 .......... (i)


Again, In (PQM, (PMQ = 90( and hypotenuse = PQ

(
According to the Pythagoras theorem,


PQ2 = PM2 + MQ2


= PM2 + (MR + RQ)2   [( MQ = MR + RQ]



= PM2 + MR2 + RQ2 + 2MR.RQ



= (PM2 + MR2) + RQ2 + 2MR.RQ



= PR2 + RQ2 + 2MR.RQ  [Putting the value from no.(i)]


(
PQ2 = PR2 + RQ2 + 2QR.RM (Shown)
eq \o((,c)
If the triangle is equilateral then,

Let, 



Length of each side of the triangle = a m.


(
Area of the triangle =  eq \f(\r(3),4) a2 m.


Now, if the length of side is increased by 2 m. then the length will be (a + 2) m.


and area will be =  eq \f(\r(3),4) (a + 2)2 sq. m.


According to the question,  eq \f(\r(3),4) (a + 2)2 =  eq \f(\r(3),4) a2 + 3 eq \r(3) 

or,
 eq \f(\r(3),4) (a + 2)2 =  eq \f(\r(3),4) (a2 + 12)


or,
(a + 2)2 = a2 + 12  [Dividing both sides by  eq \f(\r(3),4) ]


or,
a2 + 4a + 4 = a2 + 12


or,
a2 + 4a ( a2 = 12 ( 4


or,
4a = 8


or,
a =  eq \f(8,4) 

(
a = 2


( If the triangle is equilateral then the length of side will be 2 m.


Ans. 2 m.
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eq \o(((((((,Question(15) In the figure, triangles of the trapezium ADEC are (ABC and (DEB whose (A = (D = 90(, AC = BD, AB = DE and BD = 4 cm. and AB = 3 cm.

a. 
Find the area of the trapezoidal region ADEC.
2

b.
From the figure, show that, (CBE = one right angle.
4

c.
Prove that, AB2 + AC2 = BC2
4


Ans. a.  eq \f(49,2) sq. cm.

eq \o(((((((,Question(16) In (PQR, the midpoints of PQ and PR are M and N respectively and PQ = 7 cm., PR = 8 cm. and QR = 9 cm. 

a. 
Find the area of (PQR.
2

b.
Show that, MN || QR and MN =  eq \f(1,2) QR.
4

c.
Prove that, area of ( region PMN =  eq \f(1,4) (area of ( region PQR)
4


Ans. a. 26.83 sq. m. (approx.)

eq \o(((((((,Question(17) In (ABC, three medians are AD, BE and CF.

a. 
Draw the figure of the triangle according to the given information.
2

b.
Show that, AB2 + AC2 = 2(BD2 + AD2)
4

c.
If the medians intersect at the point P then show that, AB2 + BC2 + CA2 = 3 (PA2 + PB2 + PC2)
4

eq \o(((((((,Question(18) ABCD is a trapezium whose pair of parallel sides are AB and CD and AB > CD.
a. 
Draw the figure with short description according to the given information. 
2 
b. 
Determine the area of the trapezium ABCD.
4 

c.
Joining A, C and B, D the triangles (ABC and (ABD are produced. Prove that, area of (ABC = area of (ABD
4


Ans. b. Take the help from solution of question no-8 of the exercise.

c. Take help of the theorem-1.
eq \o(((((((,Question(19) ABCD is a quadrilateral. A teacher constructed a triangle on the same base such that the area of the bounded region equal to that of a quadrilateral region ABCD.
a. 
Draw a figure of the quadrilateral region ABCD.
2

b.
Draw a figure according to the given information.
4

c.
Give the description of construction.
4

eq \o(((((((,Question(20) In (ABC, AC2 = AB2 + BC2

a. 
Draw the figure according to the given information.
2 
b. 
Prove that, (B = one right angle.
4 

c.
If CE and AF are the medians of the triangle then show that, 


4(CE2 + AF2) = 5AC2.
4

eq \o(((((((,Question(21) (PQR is an isosceles triangle, PM(QR and N is midpoint of PR.
[I. I. T. Govt. High School]
a. 
Draw a rational figure of the triangle with symbols.
2 
b. 
Prove that, 4PM2 = 3PQ2
4 

c.
Prove that, MN =  eq \f(1,2) PR
4

eq \o(((((((,Question(22) Two parallelograms ABCD and EBCF are on the same base BC and between the same pair of parallel lines AF and BC.
 [Meherpur Government High School, Meherpur]
a. 
Draw exact figures of the parallelograms according to the given information.
2 
b. 
Prove that, area of the parallelogram region ABCD = area of the parallelogram region EBCF.
4 

c.
Prove that, two diagonals of the parallelogram ABCD divide its region into four equal triangles.
4
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· Every bounded plane has a particular area.

· In order to measure such area, usually the area of a square having sides of unit length is taken as the unit.
· If area of two region are equal, then '=' sign is used between them.

· Two triangles are not necessarily congruent when they are equal in areas.

· Lying on the same base and between the same pair of straight lines 

(i) the area of all triangular region are equal.

(ii) the area of all parallelogram are equal.

· A diagonal divides the parallelogram into two equal triangles.
· Two diagonals divide a parallelogram region into four equal triangles.

· The median divides the triangular region into two equal triangles.
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Exercise Questions


( 18 Exercise Questions





Greeck Philosopher, Scientist and religios Scholar Pythagoras  (569 BC ( 495 BC ) is considered as classic Mathematician. He believed that “Every matter is a number” Mathematics is the foundation of all and Geometry is the best way of studying Mathematics.





In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.













































































Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/hmtq15.pdf
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( 6 Additional questions ( 8 Questions with hints















_1513264636.doc
[image: image1.wmf][image: image2.wmf]Exercise Questions and Solutions

Practice the Solutions of this part properly. It will help you to



        solve the Creative Questions easily. 
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Pay your earnest attention to the topic-related information for 



          making your concept clear







Topicwise MCQs with Answers
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.
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Board Exam questions are very important for the exam preparation. 



         So practice these questions again and again properly.
















_1512733740.doc
[image: image1.wmf][image: image2.wmf]Board Exam MCQs with Answers

Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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Practice this part very well. Try to answer the questions all by yourself first. Read the answer and make sure your answer has 



          been resembling with it.
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with Answers
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.







Creative Questions with hints
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