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

 

        solve the Creative Questions easily.
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After reading this chapter, the students will be able to (
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1.
verify and prove the theorem related to geometric ratio and proportion.


2.
verify and prove the theorem related to similarity.


3.
explain the internal division of a line segment.


4.
idea about the congruence and similarity.
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1.
Consider the following information:

i. ratios are considered to compare two expressions


ii.
to find ratio, expressions are measured in the same unit


iii.
to find ratio, expressions must be of the same

       Which case of the following is true?


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

Use the information from the above figure to answer the questions 2 and 3.

2.
What is the ratio of the height and base of the triangle ABC?

a.
 eq \f(1,2) 
b.
 eq \f(4,5) 

c.
 eq \f(2,5) 
d.
 eq \f(5,4) 
eq \o((,d)

Explanation: eq \f(AD,BC) =  eq \f(4,10) =  eq \f(2,5) 
3.
What is the area of the triangle ABD in sq. units?

a.
6
b.
20


c.
40
d.
50
eq \o((,a)

Explanation: In (ABD, BD =  eq \r(52 ( 42) = 3


( (ABD =  eq \f(1,2) ( 3 ( 4 sq. units = 6 sq. units

4.
In triangle ABC, if PQ || BC, which of the following is true?


a.
AP: PB = AQ: QC


b.
AB: PQ = AC: PQ


c.
AB :AC = PQ : BC


d.
PQ: BC = BP: BQ
  
eq \o((,a)
5.
In a square how many lines of symmetry are there?

a. 10
b. 8


c.
6
d. 4

                                   eq \o((,d)

Explanation:

6.
Prove that, if each of the two triangles is similar to a third triangle, are similar to each other.


Solution:


General enunciation: It is required to prove that, if each of the two triangles is similar to a third triangle, are similar to each other.


Particular enunciation: Let each of two triangles (ABC and (DEF   be similar to (XYZ. It is required to prove that, (ABC and (DEF are similar to each other.
Proof: Two triangles (ABC and (DEF are similar. So their corresponding angles are equal. 

(
(A = (X, (B = (Y and (C = (Z

Again, (DEF and (XYZ are similar
(
(D = (X, (E = (Y and (F = (Z

(
(A = (D, (B = (E and (C = (F

(
(ABC and (DEF are similar to each other (Proved)
7.
Prove that, if one acute angle of a right angled triangle is equal to an acute angle of another right angled triangle, the triangles are similar.


General enunciation: It is required to prove that, ` if one acute angle of a right angled triangle is equal to an acute angle of another right angled triangle, the triangles are similar.


Particular enunciation: Let, two right angled triangles be ABC and DEF, (ACB = (DFE. It is required to prove that, (ABC and (DEF are similar. Proof: In (ABC and (DEF 


(ABC = (DEF = 1 right angle


(ACB = (DFE     [Supposition]


( (BAC = (EDF; [remaining angle]


( (ABC and (DEF are similar (Proved)
8.
Prove that the two right angled triangles formed by the perpendicular from the vertex containing the right angle are similar to each other and also to the original triangle. 


General enunciation: It is required to prove that, the two right angled triangles formed by the perpendicular from the vertex containing the right angle are similar to each other and also to the original triangle.

Particular enunciation: Let, in the right angled triangle (ABC, (B = 1 right angled, BD is perpendicular on hypotenuse AC. It is required to prove that, (ABD, (BDC and (ABC are similar. Proof:  In (ABC and (ABD,


(ABC = (ADB = 1 right angled and (A is a common angle.


( (ACB = (ABD; [Remaining angle]


( (ABC and (ABD are equiangular and similar.


Again, (ABC and (BDC


(ABC = (BDC = 1 right angled, (C is a common angle and remaining (BAC = (DBC


( (ABC and (BDC are equiangular and similar.


( (ABD, (BDC and (ABC are similar (Proved)

9.
In the adjacent figure, (B = (D and 


CD = 4AB. Prove that


BD = 5BL.


Solution:


Particular enunciation:  Given in the above figure, (B = (D, 


CD = 4AB. It is required to prove that, BD = 5BL.


Proof: In (ABL and (CLD


(B = (D              [supposition]


(ALB = (CLD    [opposite angle]


( (A = (C               [Remaining angle]


( (ABL and (CDL are similar.


(  eq \f(CD,AB) =  eq \f(DL,BL) 

or,  eq \f(CD,AB) + 1 =  eq \f(DL,BL) + 1    [adding 1 with both sides]


or,  eq \f(CD + AB,AB) =  eq \f(DL + BL,BL)  or,  eq \f(4AB + AB,AB) =  eq \f(BD,BL) 

or,  eq \f(5AB,AB) =  eq \f(BD,BL)   or, 5 =  eq \f(BD,BL)  


( BD = 5BL. (Proved)

10.
A line segment drawn through the vertex A of the parallelogram ABCD intersects the BC and DC at M and N respectively. Prove that BM ( DN is a constant.


Solution:


Particular enunciation: Let, a line segment drawn through the vertex A of the parallelogram ABCD intersects the BC and DC produced at M and N respectively. It is required to prove that, BM ( DN = constant.


Proof: In (ABM and (ADN,


(BAM = alternate (AND  


(ABM = (ADN [opposite angles of parallelogram]


( (AMB = (DAN; [remaining angle]


( (ABM and (ADN are similar


(  eq \f(BM,AD) =  eq \f(AB,DN)    or,   BM ( DN = AB ( AD


But AB and AD are two adjacent sides of the parallelogram so their product is constant.


( BM ( DN = constant.  (Proved)

11.
In the adjacent figure, BD ( AC and DQ = BA = 2AQ =  eq \f(1,2) QC. Prove that, DA ( DC.

Solution:


Particular enunciation:  Given that, in the figure above BD ( AC and DQ = BQ = 2AQ =  eq \f(1,2) QC. It is required to prove that, DA ( DC.


Proof: ABQ and ADQ are right angled triangles.


BQ = DQ and AQ is common side


( (ABQ ( (ADQ


( AB = AD        ( (ABQ = (ADQ


Again, BQ = 2AQ


or,  eq \f(AQ,BQ) =  eq \f(1,2)   and DQ =  eq \f(1,2) QC


or,  eq \f(DQ,QC) =  eq \f(1,2) 

(  eq \f(AQ,BQ) =  eq \f(DQ,QC) =  eq \f(1,2) 

(  eq \f(AQ,DQ) =  eq \f(BQ,QC) and (AQB = (DQC


( (ABQ and (DQC are similar.


( (BAQ = (QDC


Again, (ADC = (ADQ + (QDC


or, (ADC = (ABQ + (BAQ but (ABQ + (BAQ = 90( 



[( (AQB = 90(]


( (ADC = 90(

( DA ( DC. (Proved)

12.
In the triangles ABC and DEF (A = (D Prove that, (ABC: (DEF = AB.AC: DE.DF.

Solution:

Particular enunciation:  Let, in (ABC and (DEF, (A = (D. It is required to prove that, (ABC: (DEF = AB.AC: DE.DF


Construction: Draw CP ( AB and FQ ( DE


Proof: In (CAP and (FDQ,


(A = (D, (CPA = (FQD = 90(

( (ACP = (DFQ; [remaining angle]


( (ACP and (DFQ are similar.


(  eq \f(AC,DF) =  eq \f(CP,FQ) ... ... (1)


Again,  eq \f((ABC,(DEF) =  eq \f(\f(1,2)AB.CP,\f(1,2)DE.FQ) 

or,  eq \f((ABC,(DEF) =  eq \f(AB.CP,DE.FQ) =  eq \f(AB.AC,DE.DF)  [from (1)]


( (ABC: (DEF = AB.AC: DE.DF. (Proved)

13.
The bisector AD of (A of the triangle ABC intersects BC at D. The line segment CE parallel to DA intersects the line segment BA extended at E.
a.
Draw the specified figure.

b.
Prove that, BD: DC=BA: AC

c.
If a line segment parallel to BC intersects AB and AC at P and Q respectively, prove that


BD: DC=BP: CQ 

 Solution to the question no.13
eq \o((,a) 
eq \o((,b) 
Particular enunciation:  Let, the bisector AD of (A of the triangle ABC intersects BC at D. The line segment CE || DA intersects the line segments BA extended at E, It is required to prove that, 


BD: DC = BA:  AC.


Proof: Since DA || CE [by construction]


( (AEC = Corresponding (BAD and 

          (ACE = alternate (CAD 

        But (BAD = (CAD;  [postulate]


( (AEC = (ACE  ( AC = AE


Again, DA is the bisector of (A


(  eq \f(BD,DC) =  eq \f(BA,AE) 

(  eq \f(BD,DC) = eq \f(BA,AC) ;   [( AE = AC]


(BD: DC = BA: AC. (Proved)
eq \o((,c)

Particular enunciation:  Let, in (ABC, AD be the bisector of (A intersects BC at D. The line segment CE || DA intersects the line segment BA extended at E. The line segment PQ || BC intersects AB and AC at P and Q respectively. It is required to prove that, BD: DC = BP: CQ.


Proof: In (ABC, AD is the bisector of (A.


(  eq \f(BD,DC) = eq \f(AB,AC) ;  [from ‘b’]


Again, PQ || BC


(  eq \f(AB,BP) =  eq \f(AC,CQ) 

or,   eq \f(AB,AC) =  eq \f(BP,CQ) .


(  eq \f(BD,DC) =  eq \f(BP,CQ)    [ (  eq \f(AB,AC) =  eq \f(BP,CQ) ]


(BD : DC = BP : CQ. (Proved)
14.
In the figure, ABC and DEF are two similar triangles.

a.
Name the matching sides and matching angles of the triangles.
b.
Prove that,  eq \f((ABC,(DEF) =  eq \f(AB2,DE2) =  eq \f(AC2,DF2) =  eq \f(BC2,EF2) 
c.
If BC = 3 cm, EF = 8 cm, (B = 60(,  eq \f(BC,AB) =  eq \f(3,2) and (ABC = 3 sq. cm, draw the triangle DEF and find its area.

            Solution to the question no.14

eq \o((,a)
In (ABC and (DEF, the matching sides are

AB and DE; AC and DF and BC and EF and matching angles are:

: (A and (D; (B and (E; (C and (F.

eq \o((,b)

Particular enunciation:  Let, (ABC and (DEF be similar. It is required to prove that,


 eq \f((ABC,(DEF) =  eq \f(AB2,DE2) =  eq \f(AC2,DF2) = eq \f(BC2,EF2) .


Construction: Draw AM ( BC and DN ( EF.


(ABC =  eq \f(1,2) BC.AM and (DEF =  eq \f(1,2) EF.DN.


Again, (ABC and (DEF are similar


(  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF) .


 eq \f((ABC,(DEF) =  eq \f(\f(1,2)BC.AM,\f(1,2)EF.DN) =  eq \f(BC,EF) . eq \f(AM,DN) 

Again, in (ABM and (DEN,


(ABM = (DEN and (AMB = (DNE =1 right angle


( (ABM and (DEN are similar.


(  eq \f(AM,DN) =  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF) 

(  eq \f((ABC,(DEF) =  eq \f(BC,EF) . eq \f(AM,DN) =  eq \f(BC,EF) . eq \f(BC,EF) =  eq \f(BC2,EF2) 

Again,  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF) 

( eq \f(AB2,DE2) =  eq \f(AC2,DF2) =  eq \f(BC2,EF2) 

(  eq \f((ABC,(DEF) =  eq \f(AB2,DE2) =  eq \f(AC2,DF2) =  eq \f(BC2,EF2) (Proved)
eq \o((,c)
 eq \f(BC,AB) =  eq \f(3,2) 

or,   eq \f(3,AB) =  eq \f(3,2)  [( BC = 3cm.]


( AB = 2


Area of (ABC =  eq \f(1,2) ( BC ( AM = 3


or,  eq \f(1,2) ( 3 ( AM = 3


or,  AM = eq \f(3 ( 2,3)            ( AM = 2 cm.


Again,  eq \f(AB,BC) =  eq \f(DE,EF)               or, DE =  eq \f(AB ( EF,BC)

or,  DE =  eq \f(2 ( 8,3)              ( DE = 5.3 cm. (approx.)


And  eq \f (AM,DN) =  eq \f(BC,EF)

or,  DN =  eq \f(AM ( EF,BC)

or,  DN =  eq \f(2 ( 8,3)

( DN = 5.3 cm. (approx.) 


( (DEF =  eq \f(1,2) ( EF ( DN =  eq \f(1,2) ( 8 ( 5.3 sq. cm..



= 21.2 sq.cm.(approx.)


Ans. 5.3 cm. (approx.), 21.2 sq.cm.(approx.)
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
If (PQR and (MNO are similar then( 


i.
(P = (M, (Q = (N and (R = (O


ii.
 eq \f(PQ,MN) =  eq \f(QR,NO) =  eq \f(PR,MO)  


iii.
( are PQR : ( area MNO = OR2 : NO2 


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((,d)
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2.
Which one of the following alphabet has exactly one line of symmetry? [Rajshahi Cadet-15]

a
Z
b
H 


c
O 
d
E 
eq \o((,d)
3.
BC and EF are the matching sides of two similar triangles ABC and DEF. Which one is correct?  [Joypurhat Girls' Cadet-15]

a
 eq \f((ABC,(DEF) =  eq \f(BC2,EF2) 
b
 eq \f((ABC,(DEF) =  eq \f(BC,EF) 

c
 eq \f((ABC,(DEF) =  eq \f(2 BC2,EF2) 
d
 eq \f((ABC,(DEF) =  eq \f(1,2)  eq \f(BC,EF) 
eq \o((,a)
4.
The medians AD and BE of the (ABC intersect each other at G. The line drawn through G parallel to DE meets AC at F. What will be relation between AC and EF? 
[Jhenidah Cadet-14]

a
AC = 2 EF
b
AC = 4EF 


c
AC = 3 EF
d
AC = 6 EF 

eq \o((,d)
5.
If in the following figure (B = (D and CD = 4AB, what is the relation between BD and BL. 


[image: image4.emf] 

D   C  

L  

A  

B  




[Jhenidah Cadet-14] 


a
BD =  eq \f(1,5) BL
b
BD = 5BL 


c
BD = 3BL
d
BD = 6 BL 

eq \o((,b)
Answer question no. (6-8) on the basis of the figure, in where AB || DC. [Rajshahi Cadet-15]
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6.
Which one of the following is correct? [Rajshahi Cadet-15]

a
 eq \f(OA,OC) =  eq \f(OB,OD)
b
 eq \f(OA,OD) =  eq \f(OB,OC) 


c
 eq \f(OC,OB) =  eq \f(AB,CD) 
d
 eq \f(AB,CD) =  eq \f(OD,OA) 
eq \o((,a)
7.
If CD = 6 and OD = 9 then CE : OE = ?
[Rajshahi Cadet-15]

a
1 : 1
b
OC : OD 


c
9 : 6 
d
2 : 3
eq \o((,d)
8.
If CD : AB = 4 : 1 then AD : OA = ? [Rajshahi Cadet-15]  

a
5 : 1
b
4 : 1 


c
3 : 1 
d
3 : 2 
eq \o((,a)
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	((( 14.2 Similarity( Text page-233


· For two similar triangles, the angles are equal and the sides are proportional
· If the sides of two triangles are proportional, the opposite angles of their matching sides are equal. 
· The ratio of the areas of two similar triangles is equal to the ratio of squares on any two matching sides. 

The conditions of similarity of two triangles are:

1.
The ratio of the sides of one triangle is equal to the ratio of the sides of the other triangle.

2.
The ratio of two sides of one triangle is equal to the ratio of two sides of the other and their included angles are equal.

3.
Two angles of one triangle is equal to two angles of the other
4.
The hypotenuse and one side of two similar triangle is proportional to the hypotenuse and one side of the other triangle


For similar quadrilaterals, the corresponding angles 


are equal and the corresponding sides are proportional

9.
Which symbol is used to denote similarity? (medium)

a
eq \o((,()
b
(

c
(
d
(
eq \o((,d)
10.



Area of (ABC t Area of (DEF ? (medium)

a
6 t 15
b
4 t 10


c
15 t 6
d
4 t 25
eq \o((,d)
11.



If XY || BC and  eq \f(AB,AX) = \f(3,2) and area of (AXY is 4 squared cm then what is the area of (ABC in square cm? (medium)

a
4
b
9 


c
16
d
25
eq \o((,b)
12.



In the diagram, what is the length of CE in cm? (medium)

a
4
b  6


c
7
d
8
eq \o((,a)
13.
(ABC and (DEF are similar and if the ratio of corresponding sides is 


3 t 2, what is the ratio of their areas?  (medium)

a
4 t 5
b  7 t  3


c
8 t 3
d
9 t 4
eq \o((,d)
14.



In (ABC, EF || BC,  if EF = 2 cm and BC = 4 cm, what is the ratio of areas of (AEF and (ABC ? (medium)

a
2 t 3
b  1 t 2


c
9 t 16
d
1 t 4
eq \o((,d)
15.
(ABC and (DEF are similar and if AB t DE = 2 t 3, AC t DF = what? (medium)

a
1 t 2
b
2 t 3


c
3 t 4
d 4 t 5
eq \o((,b)
16.



(ABC and (DEF are two similar triangles. If the area of (ABC is 18 square cm and area of (DEF is 32 square cm, what is the value of x in cm? (hard)

a
14
b
12


c
10
d
8
eq \o((,d)
17.
In (ABC and (DEF, if  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF) and (A = 45(,  (D = degrees ? (easy)

a
90
b
45


c
35
d
25
eq \o((,b)
18.
In (ABC and (DEF, if (A = (D = 40(, (E = 60( and  eq \f(AB,DE) =  eq \f(AC,DF) , (C = how many degrees? (medium)

a
100
b
80


c
60
d
40
eq \o((,b)
19.
In (ABC and (DEF, if (A = (D and area of (ABC is twice the area of (DEF, AB. AC : DE : DF = what? (medium)

a
1 : 2
b
1 : 4


c
2 : 1
d
4 : 1
eq \o((,c)
20.
If the ratio of the areas of two square is 9 : 16, what is the ratio of their perimeters? (medium)

a
9 : 16
b
16 : 9


c
4 : 3
d
3 : 4
eq \o((,d)
21.



If  (PQR and (LMN are similar,

i.
Area of (PQR is 10 squared cm.

ii.
Area of (LMN is 25.6 squared cm. 


iii.
Sides of (LMN is 1.6 times the length of corresponding sides in (PQR.


Which of the following is correct? (medium)



a
i and ii
b
i and iii


c
ii and iii  
d i, ii and iii
eq \o((,d)
22.



In (ABC and (DEF, if  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF) ,

i.
(A = (D and (B = (E.


ii.
(A = (D and (C = (F.


iii.
(B = (E and (C = (F.


Which of the following is correct? (medium)

a
i and ii
b
i and iii


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

Answer the questions (23-25) if the following triangles are similar,



23.
What is the value of x? (easy)

a
3
b 
6
c
9
d 12
eq \o((,b)
24.
What is the value of y? (easy)

a  8
b 10
c
12
d 15
eq \o((,b)
25.
What is the ratio of areas of (ABC and (DEF? (medium)

a
2 t 3
b
2 t 4


c
4 t 9
d 3 t 4
eq \o((,c)

Answer the questions (26-28) using the following diagram:

26.
What is the value of x in cm in the diagram above? (medium)

a
8
b  10
c
 eq \r(41)
d  eq \r(48)
eq \o((,c)
27.
What is the value of y in cm ? (medium)

a
3.25
b  3.74 


c
3.84
d 3.94
eq \o((,c)
28.
What is the value of z in cm? (medium)

a
 eq \f(32,3)
b
6.4
c
7.5
d
7.25
eq \o((,b)

Answer the questions (29-31) using the following diagram:


In the diagram, ABC is a triangle and BCED is a parallelogram.

29.
What is the length of FE in cm? (medium)

a
2.5
b
3
c
3.5
d
4
eq \o((,b)
30.
What is the length of FC in cm? (medium)

a
5
b
4.5
c
4
d
3.5
eq \o((,c)
31.
If BD = 3 cm, what is the length of AD in cm ? (medium)

a
3
b
2.5
c
2
d
1.5
eq \o((,d)
	((( 14.3 Internal Division of a Line Segment in definite ratio( Text page-237


The formula of expressing internal division of a line segment in definite ratio is AX : XB = m : n.

32.

If the line segment AB = 7 cm is divided in 3 t 2 ratio at D, BD = what? (hard)

a
4.6cm
b
2.8cm


c
2.4cm
d
2.2cm
eq \o((,b)
33.
If  eq \f(AX,BX) = 1 t 2, then what times the length of AX is the length of BX? (easy)

a
 eq \f(1,2)
b
1
c
2
d
4
eq \o((,c)
34.

If the line segment AB = 8 cm is divided internally into the ratio 1 t 3 at X,


i. AX t XB = 1 t 3


ii. AX = 1 cm

iii. BX = 6 cm


Which of the following is correct? (medium)

a
i and ii
b  i and iii


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

Answer the questions (35-37) using the following diagram:

In the diagram, ABCD is a trapezium, where AD = CD, AE || CD, OD = 4  cm, OB = 10 cm, OA = 3 cm, (BDE = 15( and area of AECD is 31.5 square cm
35.
OC = cm? (medium)

a
7 cm
b  7.5 cm

c
 eq \f(6,5) cm
d  eq \f(2,15) cm
eq \o((,b)
36.
DE = cm? (hard)

a
6
b
7 
c
8
d
9
eq \o((,a)
37.
What is the area of (BED in square cm ?(medium)

a
10.87 
b
11.87 
c
21  
d
42
eq \o((,a)
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eq \o(((((((,Question(1)

In the figure, AB = 6cm, AC, = 4cm, CD = 2cm & O is any point on AD. AD bisects  internal (A of  (ABC
[D.B. 15]
a.
Logically explain if (ABD & (ACD are equiangular. 

b.
Determine the length of BD.

c.
Show that, (AOB : (AOC = 3 : 2

[N:B: Since the question lacked sufficient information, so solution has been given by adding necessary information]
Solution to the question no. 1

eq \o((,a) Given, AB = 6 cm, AC = 4 cm.

(ABD & (ACD,

 eq \f(AB,AC) =  eq \f(6 cm,4 cm) =  eq \f(3,2)
or,  eq \f(AD,AD) = 1

or,  eq \f(AB,AC) (  eq \f(AD,AD)
( (ABD & (ACD are not equiangular.

eq \o((,b) Now, in  (ABC, AB = 6 cm, AC = 4 cm, CD = 2 cm, the line segment AD bisects internal (A of (ABC, and meets BC at D, and O is any point on AD. 

 We draw CE parallel to DA from point C, Such that it intersect extended BA at point E.

Since DA || CE & AC is their intersector,

So, (AEC = (BAD  [Corresponding angle]

and (ACE = (CAD  [alternate angle]

But (BAD = (CAD  [given]

( (AEC = (ACE;

( AC = AE

Again, Since DA || CE,

(  eq \f(BD,DC) =  eq \f(AB,AE)
But AE = AC

(  eq \f(BD,DC) =  eq \f(AB,AC)
or,  eq \f(BD,2 cm) =  eq \f(6 cm,4 cm) [( AB = 6 cm, AC = 4 cm & CD = 2 cm]

or, BD =  eq \f(12,4) cm

or, BD = 3 cm

( Length of  BD is 3 cm.

eq \o((,c) In (ABC, AB = 6 cm, AC = 4 cm, BD = 3 cm (from b) and O, AD.

Construction: We draw perpendiculars AP & OQ from A & O respectively on BC.

Proof:
Steps
Validity

1. AP is the height of (ABD & (ACD.

(  area of (ABD =  eq \f(1,2). BD.AP 

[Area of triangle =  eq \f(1,2) ( base ( height]

and are of (ACD  =  eq \f(1,2). CD.AP 

[Area of triangle =  eq \f(1,2) ( base ( height]

2. Again, OQ is the height of (BOD & (COD OQ. 

[Area of triangle =  eq \f(1,2) ( base ( height]

( Area (BOD =  eq \f(1,2) . BD.OQ 

[Area of triangle =  eq \f(1,2) ( base ( height]

and area of (COD  =  eq \f(1,2).CD.OQ.

3.  eq \f((AOB,(AOC) =  eq \f((ABD ( (BOD,(ACD ( (COD)

[(ABD = (AOB + (ACD = (COD + (AOC]

or,  eq \f((AOB,(AOC)
=  eq \f(.BD.AP (  eq \f(1,2).BD.OQ, eq \f(1,2).CD.AP (  eq \f(1,2).CD.OQ)

[from (1) & (2) step]


=  eq \f(BD(AP ( OQ), eq \f(1,2)CD(AP ( OQ))


=  eq \f(BD,CD) =  eq \f(3 cm,2 cm) =  eq \f(3,2) 
[( BD = 3cm & CD = 2cm]

( (AOB : (AOC = 3 : 2 (Showed)
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eq \o((((((,Question(2) The triangles ABC and DEF are similar and BC and EF are their matching sides. AG and DH are perpendicular on BC and EF respectively.
[Jhenidah Cadet-15]

a.
Draw the figure.
2

b.
Prove that,  eq \f((ABC,(DEF) =  eq \f(BC2,EF2).
4

c.
(ABC  = 27cm2, (DEF = 21cm2, BC = 9 and (DHE : (DHF = 1 : 2. Find the value of EH and FH.
4
Solution to the question no. 2

eq \o((,a) According to the given information in the stem (ABC and (DEF are drawn below: 
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In the above figure (ABC and (DEF are similar triangles where AG ( BC and DH ( EF. 
eq \o((,b) Let (ABC and (DEF are equiangular triangles such that base BC = 4 cm and EF = 5 cm, then we have to prove that,  eq \f((ABC,(DEF) =  eq \f(16,25)
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Construction: Draw perpendiculars AG and DH on BC and EF respectively. Let AG = h, DH= p.
eq \o((,c) Here given that, 

(ABC = 27 cm2 

(DEF = 21 cm2 and BC = 9 cm 

Again, (DHE : (DHF = 1 : 2 

Since (ABC and (DEF are similar triangles, hence we have, 

 eq \f((ABC,(DEF) =  eq \f(BC2,EF2) 

Or,  eq \f(27 sq.cm,21 sq.cm) =  eq \f((9cm)2,EF2 sq.cm) 

Or, EF2 =  eq \f(21 ´ 81,27) 

Or, Ef2 = 63 

Or, EF = 7.94 

Since (DHE : (DHF = 1 : 2, hence EH : FH = 1 : 2 

( EH =  eq \f(1,3) of EF =  eq \f(1,3)  7.94 = 2.65 and 

FH =  eq \f(2,3) of EF =  eq \f(2,3)  7.94 = 5.29 

So, EH = 2.65 cm and FH = 5.29 cm (Ans.)

eq \o((((((,Question(3) (ABC and (DEF are equiangular.



[Rajshahi Cadet-15]

a.
Draw the figure, identify the equalities and define equiangular triangle.
2

b.
Prove that,  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF)
4

c.
If the bases of the triangles are 4cm and 5 cm respectively, prove that, (ABC : (DEF = 16 : 25.
4
Solution to the question no. 3

eq \o((,a) Let (ABC and (DEF are equiangular triangle which are drawn below :
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In the triangles drawn above, (A = (P, (B = (Q and (C = (R.

Equingular triangle: If the angles of two triangles are sequentially equal, the triangles are known as equingular triangles.

eq \o((,b) Let (ABC and (DEF are equingular. That is, (A = (D, (B = (E and (C = (F.

We have to prove that,  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF)
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Construction: Consider the matching sides of the triangles ABC and DEF unequal. Take two points P and Q on AB and AC respectively so that AP = DE and AQ = DF. Join P and Q and complete the construction.

Proof:
	Steps
	Justification

	(1) In the triangles APQ and DEF AP = DE, AQ = DE, (A = (D

Hence, (APQ = (DEF = (ABC and (AQP = (DEF = (ACB.

That is, the corresponding angles produced as a result of intersections of AB and AC by the line segment PQ are equal.

Therefore, PQ || BC;

(  eq \f(AB,AP) =  eq \f(AC,AQ) or,  eq \f(AB,DE) =  eq \f(AC,DF)
	[SAS theorem]

[Theorem 1]

	(2) Similarly, cutting line segments ED and EF from AB and C respectively, it can be shown that, i.e.  eq \f(BA,DE) =  eq \f(BC,EF)
i.e.  eq \f(AB,DE) =  eq \f(BC,EF) ; (  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF)
	[Theorem 1]


eq \o((,c) Let (ABC and (DEF are equiangular triangles such that base BC = 4 cm and EF = 5 cm, then we have to prove that,  eq \f((ABC,(DEF) =  eq \f(16,25)
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Construction: Draw perpendiculars AG and DH on BC and EF respectively. Let AG = h, DH= p.
eq \o((((((,Question(4) i. (ABC and (DEF are equingular.


ii.
In (ABC, X is any point on BC and O is any point on AX.

[Comilla Cadet-15]
a.
What do you mean by equiangular polygon?
2

b.
Show that, in (ABC the matching sides of (ABC and (DEF are proportional.
4

c.
From (ii) Prove that (AOB : (AOC = BX : XC.
4
Solution to the question no. 4

eq \o((,a) If the angle of two polygons with equal number of sides are sequentially equal, the polygons are equiangular. 
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According to hypotehsis, ABCDE is an equiangular polygon for AB = BC = CD = DE = EA and (A = (B = (C = (D = (E

eq \o((,b) Let (ABC and (DEF are equingular. That is, (A = (D, (B = (E and (C = (F.

We have to prove that,  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF)
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Construction: Consider the matching sides of the triangles ABC and DEF unequal. Take two points P and Q on AB and AC respectively so that AP = DE and AQ = DF. Join P and Q and complete the construction.

Proof:
	Steps
	Justification

	(1) In the triangles APQ and DEF AP = DE, AQ = DE, (A = (D

Hence, (APQ = (DEF = (ABC and (AQP = (DEF = (ACB.

That is, the corresponding angles produced as a result of intersections of AB and AC by the line segment PQ are equal.

Therefore, PQ || BC;

(  eq \f(AB,AP) =  eq \f(AC,AQ) or,  eq \f(AB,DE) =  eq \f(AC,DF)
	[SAS theorem]

[Theorem 1]

	(2) Similarly, cutting line segments ED and EF from AB and C respectively, it can be shown that, i.e.  eq \f(BA,DE) =  eq \f(BC,EF)
i.e.  eq \f(AB,DE) =  eq \f(BC,EF) ; (  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF)
	[Theorem 1]


eq \o((,c) In the triangle ABC, X is any point on BC and O is a point on AX. We have to prove, (AOB : (AOC = BX : XC. 

General Enunciation: X is any point on the side BC of the triangle ABC. O is the point on the line AX. WE have to prove that, (AOB : (AOC = BX : XC. 

Particular Enunciation : Given that X is any point on the side BC of the (ABC. O is any point on the line AX. (O, A) and (O, B) are joined. Let us prove that, (AOB : (AOC = BX : XC. 

Construction: Let us draw AH ( BC and OL ( BC. 

Proof: We know, area of a triangle =  eq \f(1,2)  base  height 

In (ABX, BX is base and AH is height. 
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(ABX =  eq \f(1,2)  BX  AH .............(i) 

Similarly, (ACX =  eq \f(1,2)  CX  AH ..........(ii) 

(OBX =  eq \f(1,2)  BX  OL .............(iii) 

and (COX =  eq \f(1,2)  CX  OL .............(iv) 

By subtracting equation (iii) from 
(i) we get, (ABX – (OBX =  eq \f(1,2)  BX  AH –  eq \f(1,2)  BX  OL 

or, (AOB =  eq \f(1,2)  BX  (AH – OL) ..............(v) 

By subtracting equation (iv) from (ii) we get, 

(ACX – (OCX =  eq \f(1,2)  CX  AH –  eq \f(1,2)  CX  OL 

Or, (AOC =  eq \f(1,2)  CX  (AH – OL) ..........(vi) 

Now by dividing equation (v) by (vi) we get, 

 eq \f((AOB,(AOC) =  eq \f(\f(1,2) ´ BX ´ (AH – OL),\f(1,2) ´ CX ´ (AH – OL))
( (AOB : (AOC = BX : CX (Proved) 

eq \o((((((,Question(5) PQR and XYZ are two similar triangles.
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[Sylhet Cadet-15]
a.
What is the difference between congruent triangles and similar triangles?
2

b.
Prove that,  eq \f((PQR,(XYZ) =  eq \f(PQ2,XY2) =  eq \f(PR2,XZ2) =  eq \f(QR2,YZ2).
4

c.
If (Q = (Y. Prove that,  eq \f((PQR,(XYZ) =  eq \f(PQ.QR,XY.YZ).
4
Solution to the question no. 5

eq \o((,a) If two triangles are similar triangles, their matching sides are proportional but if two triangle are congruent triangles, their mathing sides are equal.

If two triangles are congruent they are similar; but two similar triangles are not always congruent.

eq \o((,b) Let us prove that,  eq \f((PQR,(XYZ) =  eq \f(PQ2,ZY2) =  eq \f(PR2,XZ2) =  eq \f(QR2,YZ2) 
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Proof: Given that, PQR and XYZ are two similar triangles. QR is equal to YZ. PM and XN are two perpendiculars on QR and YZ from P and X respectively. 

( (PQR =  eq \f(1,2)  QR  PM and (XYZ =  eq \f(1,2)  YZ + XN 

(  eq \f((PQR,(XYZ) =  eq \f(\f(1,2) ´ QR ´ PM,\f(1,2) ´ YZ ´ XN) =  eq \f(QR ´ PM,YZ ´ XN) 

i.e. (  eq \f((PQR,(XYZ) =  eq \f(QR ´ PM,YZ ´ XN)................(i) 

In ((PQM and (XYN, (Q = (Y and (PMQ = (XNy. So the two triangles are equiangular and similar. 

(  eq \f(PM,XN) = \f(PQ,XY) = \f(QR,YZ) i. e.  eq \f(PM,XN) =  eq \f(QR,YZ)............(ii) 

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

 eq \f((PQR,(XYZ) =  eq \f(QR ´ QR,YZ ´ YZ) 

i.e.  eq \f((PQR,(XYZ) =  eq \f(OR2,YZ2)..............(iii) 

By drawing perpendiculars on PR and XZ from Q and Y respectively we can prove that,

 eq \f((PQR,(XYZ) =  eq \f(PR2,XZ2)...............(iv)

And by drawing perpendiculars on PQ and XY from R and Z respectively we can prove that, 

 eq \f((PQR,(XYZ) =  eq \f(PQ2,XY2).........(v) 

Now from equations (iii), (iv) and (v) we get, 

 eq \f((PQR,(XYZ) =  eq \f(PQ2,XY2) =  eq \f(PR2,XZ2) =  eq \f(QR2,YZ2) (Proved). 
eq \o((,c) General Enunciation: In (YZX and (QRP, (Y = (Q. We have to prove that (YZX : (DEF = YZ.YX = QR.QP. 

Particular Enunciation: Given that, in (YZX and (QRP, (Y = (Q. Let us prove that, (YZX : (QPR = YZ.YX : QR. Qp. 

Construction: Let us draw two perpendiculars XN and FM from X and P to YZ and QR respectively. 

Proof: ZN and PM are the perpendiculars to the base. 

Hence they are the heights of the respectivel triangles. 
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( (YZX =  eq \f(1,2) < bas  height =  eq \f(1,2)  YZ  XN .......(i) 

And (RQP =  eq \f(1,2)  base  height =  eq \f(1,2)  QR  PM ..........(ii) 

Now in (YXN and (PQM we get, (Y = (Q [Given] 

(YNX = (QMP [Being right angles] 

( (YXN = (QPM [( The sum of the three angles of a triangle is 180(] 

( (YXN and (PQM are equiangular i.e. similar to each other. 

(  eq \f(YX,QP) =  eq \f(XN,PM).................(iii) 

[( Ratios of the corresponding sides of similar triangles are equal] 

By dividing equation (i) by (ii) we get, 

 eq \f((YZX,(QRP) =  eq \f(\f(1,2) ´ YZ ´ XN,\f(1,2) ´ QR ´ PM) 


=  eq \f(YZ ´ XN,QR ´ PM) =  eq \f(YZ ´ YX,QR ´ QP) [From equation (iii)] 

Or,  eq \f((YZX,(QRP) =  eq \f(YZ ´ YX,QR ´ QP) 

( (YZX : (QRP = YZ.AX : OR.OP (Proved) 
eq \o((((((,Question(6)
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In the figure (ABC and (DEF are two similar triangles.

[Pabna Cadet-14]
a.
Write matching sides and matching angles of two triangles.
2

b.
Prove that,  eq \f((ABC,(DEF) =  eq \f(AB2,DE2)  =  eq \f(AC2,DF2)  =  eq \f(BC2,EF2) 
4

c.
If AD is the median of (ABC then prove that 


AB2 + AC2 = 2(AD2 + BD2).
4

Solution to the question no. 6
eq \o((,a)
According to the given information, matching angles and matching sides of two triangles are written below:


Matching angle : (ABC = (DEF, (ACB = (DEF and (BAC = (EDF.


Matching sides : AB = DE, AC = DF and BC = EF.

eq \o((,b)
Let us prove that,  eq \f((ABC,(DEF) =  eq \f(AB2,DE2) =  eq \f(AC2,DF2) =  eq \f(BC2,EF2) 

Proof: Given that, ABC and DEF are two similar triangles. BC is similar to EF. AM and DN are two perpendiculars on BC and EF from A and D respectively.


( ABC =  eq \f(1,2) ( BC ( AM and (DEF



=  eq \f(1,2) ( EF ( DN


(  eq \f((ABC,(DEF) =  eq \f(BC ( AM,EF ( DN) ....................(i)


In (ABM and (DEN, (B = (E and (AMB = (DNE. So the two triangles are equiangular and similar.


(  eq \f(AM,DN) =  eq \f(AB,DE) =  eq \f(BC,EF) i.e.  eq \f(AM,DN) =  eq \f(BC,EF) ................(ii)


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


(  eq \f((ABC,(DEF) =  eq \f(BC ( BC,EF ( EF) 

i.e.  eq \f((ABC,(DEF) =  eq \f(BC2,EF2)  ............................(iii)


By drawing perpendiculars on AB and DE from C and F respectively we can prove that,


 eq \f((ABC,(DEF) =  eq \f(AF2,DF2)  ....................(iv)


And by drawing perpendiculars on AB and DE from C and F respectively we can prove that,


 eq \f((ABC,(DEF) =  eq \f(AB2,DF2) ............................(v)


Now from equations (iii), (iv) and (v) we get,


 eq \f((ABC,(DEF) =  eq \f(AB2,DF2) =  eq \f(AF2,DF2) =  eq \f(BC2,EF2)  (Proved)

eq \o((,c)
General Enunciation: AD is an median of (ABC we have to prove, AB2 + AC2 = 2(AD2 + BD2)


Particular Ennunciation: The median AD of ABC bisect the side BC. It is to be proved that: AB2 + AC2 = 2(AD2 + BD2)
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Construction: We draw a perpendicular AE on the side BC (figure 3.9 (a) and on the extended side of BC (figure 3.9 (a).


Proof: (ABVD is an obtuse angle of (ADB and DE is the orthogonal projection of the line AD on the BD extended (in both figures). As per the extension of the theorem of Phythagoras we get, AB2 = AD2 + BD2 + 2BD. DE ....................(1)


Again, (ACD is an acute angle of (ADC and DE is the orthogonal projection of the line AD on the line DC (in the figure- 1(a) and on the line DC extended (in the figure-2).


( As per the extension of the theorem of Pythagoras (the theorem 3.4) in the case of the acute angle. We get,


Now adding the equations (i) and (ii), we get,


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 the adjoining figure DE || BC.



[Jhenidah Cadet-14]
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a.
Show that AD t BD = AE t EC.
2

b.
If AX becomes as a bisector of (A, prove that 

BX t XC = AB t AC
4

c.
If BX = 3 cm and XC = 2cm, show that (AOB t (AOC = 3 t 2. 
4

Solution to the question no. 7
eq \o((,a)
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Prof:


(1) The heights of (ADE and (BDE are equal.


(  eq \f((ADE,BDE) =  eq \f(AD,DB) 

(2) Again, the heights of (ADE and (DEC are equal.


(  eq \f((ADE,(DEC) =  eq \f( AE,EC) 

3) But (BDE = (DEC


(  eq \f((ADE,(BDE) =  eq \f((ADE,(DEC) 

(4) Therefore,  eq \f(AD,DB) =  eq \f(AE,EC) 

i.e., AD : DB = AE : EC.

eq \o((,b)
Preposition : In (ABC the line segment AX bisects the internal angle (A and intersects the side BC at X. It is required to prove that BX : XC = BA : AC.
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Construction: Draw the line segment CE parallel to XA, so that it intersects the side BA produced at E.


Proof:
	Steps
	Justification

	(1) Since XA || CE and both BC and AC are their transversal

and (AEC = (BAX

ande (ACE = (CAX

(2) But (BAX = (CAX

( (AEC = (ACE;

( AC = AE

(3) Again, since XA || CE,

(  eq \f(BX,XC) =  eq \f(BA,AE) 
(4) But AE || AC

(  eq \f(BX,DX) =  eq \f(BA,AC) 
	[by construction]

[corresponding angles]

[alternate angles]

[suppositioln]

[Theorem 1]

[step (2)]


eq \o((((((,Question(8)
[Jhenidah Cadet-14]

a.
Define internal Division of a line segment in definite ratio.
2


b.
Prove that the internal bisector of an angle of a triangle divides its opposite side in the ratio of the sides constituting to the angle.
4


c.
In the triangle ABC, X is any point on BC and O is the point on AX. Prove that (AOB t (AOC = BX t XC. 
4

Ans to the Question no. 8

eq \o((,a) 
Internal divisin of a line segment in definite ratio : Let AB is a line segment in a plane and C is a point on it such that A, B and C are different points and AC = m unit and CB = n unit.


So, internal division of AB at C is defined as AC and CB in the ratio of m : n.

eq \o((,b)
Preposition: In (ABC the line segment AD bisects the internal angle (A and intersects the side BC at D. It is required to prove that BD : DC = BA : AC.
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Construction: Draw the line sement CE parallel to DA, so that it intersects the side BA produced aat E.


Proof: 

	Steps
	Justification

	(1) Since DA || CE and both BC and AC are their

transversal

and (AEC = (BAD

and (ACE = (CAD

(2) But (BAD = (CAD

( (AEC = (ACE;

( AC = AE

(3) Again, since DA || CE,

(  eq \f(BD,DC) =  eq \f(BA,AE) 
(4) But AE || AC

(  eq \f(BD,DC) =  eq \f(BA,AC) 
	[by construction]

[corresponding angles]

[alternate angles]

[supposition]

[theoream 1]

[step (2)]


eq \o((,c) 
Ceneral Enunciation : X is any point on the side BC of the triangle ABC. O is the point on the line AX. We have to prove that, (AOB : (AOC = BX : XC.


Particular Enunciation : Given that X is any point on the side BC of the (ABC. O is any point on the line AX. (O, A) and (O, B) are joined. Let us prove that, (AOB : (AOC = BC : XC.


Construction : Let us draw AH ( BC and OL ( BC.


Proof : We know, area of a triangle = eq \f(1,2) ( base ( height.


In (ABX, BX is base and AH is height.
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(ABX = eq \f(1,2) ( BX ( AH ........... (i)


Similarly, (ACX  = eq \f(1,2) ( CX ( AH ............... (ii)


(OBX = eq \f(1,2) ( BX ( OL ............... (iii)


and (COX = eq \f(1,2) ( CX ( OL .............. (iv)


By subtracting equation (iii) from


(i) we get, (ABX ( (OBX = eq \f(1,2) ( BX ( AH ( eq \f(1,2) ( BX ( OL


or,
(AOB = eq \f(1,2) ( CX ( (AH ( OL) ......... (v)


By subtracting equation (iv) from (ii) we get, 


(ACX ( (OCX = eq \f(1,2) ( CX ( AH ( eq \f(1,2) ( CX ( OL


or, (AOC = eq \f(1,2) ( CX ( (AH ( OL) .......... (vi)


Now by dividing equation (v) by (vi) we get,


eq \f((AOB,(AOC) = eq \f(\f(1,2) ( BX ( (AH ( OL),\f(1,2) ( CX ((AH ( OL))

or, eq \f((AOB,(AOC) = eq \f(BX,CX)

( (AOB : (AOC = BX : CX (Proved).

[image: image29.wmf] 

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.

 

Additional 

Creative

 Questions 

 

with Answer

s

 



eq \o(((((((,Question(9) Consider two similar triangles ABC and DEF.

a, 
Write down the names of matching angles and matching sides of the triangles.
2

b.
Proof that, their matching sides are proportional.
4

c. 
Draw a perpendicular AX from A to BC and a perpendicular DY from D to EF. Now, if AX =  eq \f(3,2) DY then (ABC : (DEF = what?
4 

Solution to the question no. 9

eq \o((,a) 

ABC and DEF are two similar triangles whose matching sides are AB and D, AC and DF, BC and EF, matching angles are (A and (D; (B and (E and (C and (F. 

eq \o((,b) 
Since the triangles are similar then (A = (D,


(B = (E and (C = (F. 


It is required to prove that,  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF)

Construction: Consider, the matching sides of (ABC and (DEF are unequal.



Take the point P on AB and the point Q on AC so that AP = DE and AQ = DF. Join P, Q.


Proof: Steps
Justification

	(1)
In (APQ and (DEF, AP = DE, 


AQ = DF, (A = (D


Therefore, (APQ ( (DEF


So, (APQ = (DEF = (ABC and (AQP = (DFE = (ACB

That is, the corresponding angles produced as a result of intersections of the side BC and the line segment PQ by the sides AB and AC are equal.

So, PQ || BC; (  eq \f(AB,AP) =  eq \f(AC,AQ) 


or,  eq \f(AB,DE) =  eq \f(AC,DF)
	[SAS theorem]

[Theorem -1]

	(2)  Similarly, cutting line segments ED and EF from BA and BC respectively, it can be shown that,  eq \f(BA,ED) =  eq \f(BC,EF)

That is,  eq \f(AB,DE) =  eq \f(BC,EF) 


(  eq \f(AB,DE) =  eq \f(AC,DF) =  eq \f(BC,EF)  (Proved)
	[Theorem-1]


eq \o((,c) 

Complete the construction by drawing AX ( BC and DY ( EF. Given, AX =  eq \f(3,2) DY


or,  eq \f(AX,DY) =  eq \f(3,2)

Now, (ABX and (DEY G


(AXB = (DYE;  [ 1 right angle]


and (B = (E


( (BAX = (EDY;  [If two angles of two triangles are equal then the other angle will be mutually equal]

( (ABX and (DEY are equiangular.

(   eq \f(AB,DE) =  eq \f(AX,DY) =  eq \f(3,2)

From ‘b’, we get,  eq \f(AB,DE) =  eq \f(BC,EF)

(   eq \f(BC,EF) =  eq \f(AX,DY) =  eq \f(3,2)

or, BC =  eq \f(3,2) EF

( (ABC : (DEF =  eq \b(\f(1,2) ( BC ( AX) :  eq \b(\f(1,2) ( EF ( DY)

=  eq \f(1,2) (  eq \f(3,2) EF (  eq \f(3,2) DY :   eq \f(1,2) ( EF ( DY


=  eq \f(9,4)  : 1


= 9 : 4  (Ans.)

eq \o(((((((,Question(10) E is the midpoint of the median AD of (ABC and the median intersects the line segment BE produced AC at F.
a, 
Draw DH || BF through the point D and write down the description with figure.
2 
b. 
Proof that, CH = AF.
4 

c. 
If AF = 4 cm. and EF = 3 cm. then determine the values of AC and BF.
4 

Solution to the question no. 10

eq \o((,a) 


E is the midpoint of the median AD of (ABC and the median intersects the line segment BE produced AC at F.

      Draw DH || BF through the point D. 

eq \o((,b) 
DH intersects AC at the point H.


In (ADH and (AEF, EF || DH


(  eq \f(AF,FH) =  eq \f(AE,ED) =  eq \f(AE,AE)  [E is the midpoint of AD ( ED = AE]


or,  eq \f(AF,FH) = 1


or, AF = FH ....................... (i)


( F is the midpoint of AH.


Again, in (BCF and (DCH, DH || BF


(  eq \f(CH,FH) =  eq \f(CD,BD) =  eq \f(BD,BD)   [( D is the midpoint of BC]


or,  eq \f(CH,FH) = 1


or, CH = FH ........... (ii)


From no.(i) and (ii), we get, AF = CH   (Proved)
eq \o((,c) 
Given, AF = 4 cm.


and EF = 3 cm.


From no.(ii), we get, CH = FH


( H is the midpoint of CF.


Now, AC = AF + FH + CH


or, AC = AF + AF + AF      [From ‘b’]


or, AC = 3AF = 3 ( 4 cm. = 12 cm.


Again, in (ADH, E and F are the midpoints of  AD and AH respectively.


( DH = 2EF


Again, in (BCF, D is midpoint of the side BC and H is midpoint of the side CF,


( BF = 2DH = 2.2 EF = 4EF   [(  DH = 2EF]


( BF = 4 ( 3 cm. = 12 cm.


That is, AC = 12 cm. and BF = 12 cm. (Ans.)
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Answer these questions your

self. 

S

ee the super tips

 

          which will help you to answer the questions eas

ily
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eq \o(((((((,Question(11) The heights of two equiangular triangles ABC and DEF are AM and DN.

a. 
Draw a figure with description according to the given information.
2 
b. 
Prove that, AM : DN = AB : DE.
4 

c. 
Prove that,  eq \f((ABC,(DEF) =  eq \f(AB2,DE2) =  eq \f(AC2,DF2) =  eq \f(BC2,EF2) .
4

eq \o(((((((,Question(12) Two right angled triangles are produced if any perpendicular is drawn from the vertex point of the right angle to the hypotenuse. The lengths of the sides of the triangle are 15 cm. 20 cm. and 25 cm. respectively.

a. 
Draw a figure according to the given information.
2
 
b. 
Prove that, the produced triangles are similar to the original triangle.
4
 

c. 
Find the ratio of the areas of the produced triangles.
4 


Ans. c. 9 : 16

eq \o(((((((,Question(13) ΔABC and ΔDEF are two similar triangles.

a. 
Heights of the two triangles are AM and DN then show that AM t DN = AB t DE.  
2
b. 
In ΔABC, the bisectors of the angles (C and (B are CX and BY and XY ║ BC then prove that, ΔABC is an isosceles triangle.
4
 

c. 
If (A = (D, Prove that ΔABC : ΔDEF = AB. AC : DE.DF
4
 

eq \o(((((((,Question(14) In ΔABC, AB = 6 cm., BC = 14 cm. and CA = 9 cm.

a. 
Draw the triangle.
2
 
b. 
Divide the side BC internally in the ratio of 4 t 3.
4
 

c. 
Find the areas of the rectangles formed by the divided part of the side BC.
4


Ans. c. 48 sq. cm.
eq \o(((((((,Question(15)
In the figure, AB = 4 m., perpendicular distance between AB and CD is 4 m., CD = 4AB and AB || CD.

a. 
Joining A, D and B, C construct a region and find its area.
2

b. 
If (B = (D then show that BD = 5 BP.
4

c. 
From the figure, prove that, AP. PC = BP.PD
4


Ans. a. 40 sq. m.
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For More Creative Questions and Answers type the following address on the 

browser's address bar  

panjeree.com/e09/hmtq14.pdf

 



· Similarity: If two things look like same, they are similar to each other although they are not equal in shape. Consider the following two figures, they are same in different parts but the distance between corresponding two points are not same. So figures are similar.

· 
Shapes of the similar figures are same but they are not equal in area. So congruency is a special type of similarity.

· 
Similar triangle: In two similar triangles, corresponding angles are similar and corresponding sides are proportional.

· 
If two triangles are equiangular then equal angles are corresponding angles and opposite sides of corresponding angles are considered as corresponding sides.

· 
Conditions for similar triangle: Two triangles are similar if,


(1) 
(side-side-side): Three sides of a triangle are proportional to three sides of other triangle.


(2) 
(side-angle-side): Two sides and one angle of a triangle respectively equal to two sides and one angle of other triangle.


(3) 
(angle- angle): Two angles of a triangle respectively equal to two angles of other triangle.


(4) (hypotenuse-side): In two right angled triangles, hypotenuse and side equal to hypotenuse and side respectively.

· 
Similar quadrilateral: In two similar quadrilaterals, corresponding angles are similar and corresponding sides are proportional.
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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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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.
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