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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.
explain geometric ratios. 


2.
explain the internal division of a line segment

3.
verify and prove theorems related to ratios

4.
verify and prove theorems related to similarity.
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Corollary-1


If the line parallel to BC of the triangle ABC intersects the sides AB and AC at D and E respectively, then  eq \f(AB,AD) =  eq \f(AC,AE) and  eq \f(AB,BD) = eq \f(AC,CE) .



Particular enunciation: Let in triangle ABC, the line DE parallel to BC intersects the sides AB and AC at D and E respectively, then it is required to prove that  eq \f(AB,AD) =  eq \f(AC,AE) and  eq \f(AB,BD) =  eq \f(AC,CE) .


Proof:  We know, a straight line drawn parallel to one side of a triangle, intersects the other two sides or those sides produced proportionally, 


In (ABC,  eq \f(AD,DB) =  eq \f(AE,EC) 
or,  eq \f(DB,AD) =  eq \f(EC,AE)  [reciprocal]

Now,  eq \f(DB,AD) + 1 =  eq \f(EC,AE) + 1 [adding 1with both sides]

or,  eq \f(DB + AD,AD) =  eq \f(EC + AE,AE) 

(  eq \f(AB,AD) =  eq \f(AC,AE) 
Again,  eq \f(AD,DB) + 1 =  eq \f(AE,EC) + 1   [adding 1with both sides]

or,  eq \f(AD + DB,DB) =  eq \f(AE + EC,EC) 
or,  eq \f(AB,BD) =  eq \f(AC,CE) 
(  eq \f(AB,AD) =  eq \f(AC,AE)  and   eq \f(AB,BD) =  eq \f(AC,CE) .

Corollary-2
The line through the midpoint of a side of a triangle parallel to another side bisects the third side.

Solution: 

General enunciation: It is required to prove that, the line through the midpoint of a side of a triangle parallel to another side bisects the third side.


Particular enunciation: Let in (ABC, D is the mid-point of AB. We draw DE || BC through the point D which intersects AC at E. It is required to prove that, E is the mid-point of AC.

Proof: We know, a straight line drawn parallel to one side of a triangle intersects the other two sides or those sides produced proportionally, 

In (ABC,  eq \f(AD,DB) =  eq \f(AE,EC) 
Again, D is the mid-point of AB,

( AD = DB


or,  eq \f(AD,DB) = 1

(  eq \f(AE,EC) = 1 

or, AE = EC

( E is the mid-point of AC       (Proved)
Alternative method:


Particular enunciation: Let in (ABC, D is the mid-point of AB. Draw DE || BC through point D which intersects AC at E. It is required to prove that, E is the mid-point of AC

Construction: Draw AB || EF through the point E which intersects BC at F.

 Proof: DE || BC and EF || DB.

( BDEF is a parallelogram. 

( BD = EF = AD
 [( D is the mid-point of AB]

Now, in (ADE and (EFC, AD = EF.

(AED = corresponding(ECF [( DE || BC]

and (DAE = corresponding (FEC [( EF || AB]

( (ADE ( (EFC

( AE = EC 

So, E is the mid-point of AC. (Proved)

1.
The bisectors of two base angles of a triangle intersect the opposite sides at X and Y respectively. If XY is parallel to the base; prove that the triangle is an isosceles triangle.


Solution: 

Particular enunciation: Let the bisector BX of (B and CY of (C of the triangle ABC intersects AC at X and AB at Y respectively .We join X and Y. If XY || CB then it is required to prove that the triangle is an isosceles

i.e. AB = AC.

Proof: BX is the bisector of (B in (ABC 


(  eq \f(AX,XC) =  eq \f(AB,BC) ............. (1) [Theorem-3]

Again, CY is the bisector of (C in (ABC


(  eq \f(AY,YB) =  eq \f(AC,BC) ............... (2); [Theorem-3]

Again, YX || BC

 
(  eq \f(AY,YB) = eq \f(AX,XC) ............... (3); [Theorem-1]

From the equation (1), (2) and (3) we have,


  eq \f(AB,BC) =  eq \f(AC,BC) 

( AB = AC

( ABC is an isosceles triangle. (Proved)
2.
Prove that if two lines intersect a few parallel lines, the matching sides are proportional.

General enunciation: We have to prove that if two lines intersect a few parallel lines, the matching sides are proportional.


Particular enunciation: Let AB, CD and EF are the three straight lines and parallel to each other. The straight lines PQ and MN intersect AB, CD and EF at A, C, E and B, D, F respectively.


It is required to prove that,  eq \f(AC,CE) =  eq \f(BD,DF) 

Construction: Join B, E and the joining segment 

BE intersects CD at O.

Proof: In (BEF, OD || EF


(  eq \f(BO,OE) =  eq \f(BD,DF) ................... (1)


Again, in (ABE CO ||AB


(  eq \f(BO,OE) =  eq \f(AC,CE) ............... (2)

From the equation (1) and (2)



(   eq \f(BD,DF) =  eq \f(AC,CE) 

(  eq \f(AC,CE) =  eq \f(BD,DF)  (Proved)

3.
Prove that the diagonal of a trapezium are divided in the same ratio at their point of intersection.

General enunciation: It is required to prove that, the diagonals of a trapezium are divided in the same ratio at their point of intersection.


Particular enunciation: Let in trapezium ABCD, the diagonal AC and BD intersects each other at O

It is required to prove that,  eq \f(AO,OC) =    eq \f(DO,OB).

Proof: In (BOC and (AOD

(OBC = alternate (ODA, (OCB = alternate (OAD 

and (BOC = opposite (AOD.

So (BOC and (AOD are equiangular.

(  eq \f(AO,OC) =  eq \f(DO,OB) [In two similar triangles the corresponding sides are proportional] (Proved)
4.
Prove that the line segment joining the mid points of oblique sides of a trapezium and two parallel sides are parallel. 

Solution: General enunciation: It is required to prove that, the line segment joining the mid points of oblique sides of a trapezium and two parallel sides are parallel.

Particular enunciation: Let ABCD is a trapezium and its AB ( CD. AB and DC are the two parallel sides and AD and BC are oblique sides of the trapezium. E and F are the mid-points of AD and BC respectively. Now join E and F.


It is required to prove that EF is parallel to AB and DC.


Construction: Produce AD and BC; they meet at K.


Proof: E is the mid-point of AD 


( AE = DE


Now, AD
= AE + DE = DE + DE = 2DE


Again, F is the mid-point of BC.


  ( BC = 2CF


We know, a straight line drawn parallel to one side of a triangle intersects the other two sides or those sides produced proportionally.

  
Now, in (AKB, DC || AB


 
 (  eq \f(DK,AD) =  eq \f(CK,BC) 

  or,  eq \f(DK,2DE) =  eq \f(CK,2CF)  
  [(AD = 2DE and BC= 2CF]


  or,  eq \f(DK,DE) =  eq \f(CK,CF) 
[multiplying both sides by 2]


If a line segment divides the two sides or their produced sections of a triangle proportionally, it is parallel to the third side.

In ( KEF,  eq \f(DK,DE) =  eq \f(CK,CF) 

So, CD|| EF.


But given, AB || CD,


( AB || CD || EF.


Therefore, EF is parallel to AD and DC. (Proved)

5. The medians AD and BE of the triangle ABC intersects each other at G. A line segment is drawn through G parallel to DE which intersects AC at F. Prove that AC = 6EF.


Solution:

Particular enunciation: The medians AD and BE of their triangle ABC intersects each other at G. Join D and E. We draw GF || DE through point G.

It is required to prove that, AC = 6EF.


Proof: In (ADE, GF || DE,


(  eq \f(AF,EF) =  eq \f(AG,GD)  


or,   eq \f(AF,EF) = \f(2GD,GD)

or,  eq \f(AF,FE) =  eq \f(2,1)   [(The medians of a triangle are divide in the ratio 2 : 1 at their intersecting point. ( AG : GD = 2 : 1]

or,  eq \f(AF,FE) + 1= 2 + 1   


or,  eq \f(AF + FE,FE) = 3


or, AE = 3EF


Median BE intersects the side AC at E. So E is the mid-point of AC.

(  AE =  eq \f(1,2) AC


(   eq \f(1,2) AC = 3EF


or, AC = 6EF


( AC = 6EF. (Proved)
6.
In the triangle ABC, X is any point on BC and O is a point on AX. Prove that 


(AOB: (AOC = BX: XC.


Solution:

Particular enunciation: Let in the triangle ABC, X is any point on BC .Join A, X where O is the point on AX. Join O, B and O, C. It is required to prove that, (AOB: (AOC = BX: XC
Construction: Draw OD( BC and AE (BC.
Proof: Area of (OBX =  eq \f(1,2) BX. OD


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


Again, area of (ABX =  eq \f(1,2).BX.AE


and area of (ACX =  eq \f(1,2).CX.AE


(  eq \f((ABX ( (OBX,(ACX ( (OCX) = \f(\f(1,2) . BX . (AE ( OD),\f(1,2) . CX . ( (AE ( OD)) 

(  eq \f((AOB,(AOC) =  eq \f(BX,XC) 
Therefore (AOB: (AOC = BX: XC (Proved)
7.
In the triangle ABC, the bisector of (A intersects BC at D. A line segment drawn parallel to BC intersects AB and AC at E and F respectively. Prove that BD: DC = BE: CF.



Solution:


Particular enunciation: Let in the triangle ABC, the bisector of (A intersects BC at D. A line segment EF drawn parallel to BC intersects AB and AC at E and F respectively.


It is required to prove that, BD: DC = BE: CF


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


( BD: DC = AB: AC ................ (i)  [Theorem-3]

Again, EF || BC,  (  eq \f(AE,BE) =  eq \f(AF,CF)   [Theorem-1]

or,  eq \f(AE,BE) + 1 =  eq \f(AF,CF) + 1;
[adding 1 with the both sides]
or,  eq \f(AE + BE,BE) =  eq \f(AF + CF,CF)  

 or,  eq \f(AB,BE) =  eq \f(AC,CF)  

or,  eq \f(AB,AC) =  eq \f(BE,CF) 
or, AB : AC = BE : CF ………. (ii)

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

BD: DC = BE: CF. (Proved)
8.
If the heights of the equiangular triangles ABC and DEF are AM and DN respectively, Prove that AM: DN = AB: DE.


Solution: 


Particular enunciation: Given that (ABC and (DEF are two equiangular triangles and their heights are AM and DN respectively. It is required to prove that, AM: DN = AB: DE. 

Proof: (ABC and (DEF are equiangular

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

Again, in (ABM and (DEN,  

(ABM = (DEN   
[supposition]

(AMB = (DNE = 1 right angle.

( (BAM = (EDN;        [remaining angle]

( (ABM and (DEN are equiangular and similar. 

(  eq \f(AM,DN) =  eq \f(AB,DE)   
[In two similar triangles the corresponding sides are proportional]

( AM: DN = AB: DE. (Proved)
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
If ( ABC ( (DEF, then 


i.
AB = DE, BC = EF and AC = DF

ii.
AB = DE, BC = EF and (B = (E 


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


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((,a)
2.
In the figure BC||DE


[image: image3.emf] 

D   E  

C   B  

A  



Which is correct?  [C.B. 15]

a
AB : BC = AD : DE


b
AD : DB = AE : EC


c
BC : DE = AD : AE


d
AD : DE = AE : CD


eq \o((,b)
3.

[image: image4.jpg]




In figure, BC || DE. then


i.
 eq \f(AB,AD) =  eq \f(AC,AE) 
ii.
 eq \f(AB,BD) =  eq \f(AC,CE)  


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


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

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,a)
4.
In (ABC, if BC || DE, AE = 4 unit, CE = 2 unit and BC = 7 unit, then what is the value of DE?  [J.B. 15]

a
3.43 (Approx)
b
3.50


c
4.67 (Approx)
d
5.00
eq \o((,c)
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5.
In the figure, which one is correct? 

[Joypurhat Girls' Cadet-15]

a
PM : MQ = QN : NR
b
PR = 2 MN


c
PM : MQ = RN : NQ
d
PR = PM + RN
eq \o((,c)
6.
If a line segment DE such that BC || DE of triangle ABC which one is correct? 
[Barisal Cadet-15]

[image: image6.emf]  A  

E  

C  

B  

D  



a
 eq \f(AB,BD) =  eq \f(AC,EC) 
b
 eq \f(AB,BC) =  eq \f(AC,DC) 

c
 eq \f(BC,BD) =  eq \f(DE,EC) 
d
 eq \f(AB,AC) =  eq \f(AC,EC) 
eq \o((,a)
7.
If AB = 10 m and BD = EC = 4, then AC = ? 

[Barisal Cadet-15]

a
10
b
9


c
15
d
7
eq \o((,a)
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	((( 14.1 Properties of ratio and proportion( Text Book Page-228


· To compare two expressions, ratio is used.
· To determine the ratio both expressions must be measured in the same unit.
· To determine the ratio both expressions must be of the same type
· A straight line drawn parallel to one side of a triangle intersects the other two sides or those sides produced proportionally. 
· The internal bisector of an angle of a triangle divides its opposite side in the ratio of the sides constituting to the angle. 
· If the heights of two triangles are same then their bases and areas are proportional and if the bases of two triangles are same then their height and areas are proportional 
· All triangles having the same base and parallel lines have the same area 
· If two straight lines intersect a number of adjacent parallel straight lines then the corresponding parts are proportional
· The diagonals of a trapezium divide themselves in the same ratio at the point of intersection.
8.



(ABC has base BC = 5 cm and height = 3 cm. and (DEF has base EF =  8 cm and height = 3 cm. What is the ratio of area of (ABC t area of (DEF? (easy)

a
3 t 3
b
5 t 8 


c
6 t 8
d
8 t 5
eq \o((,b)
9.


(ABC and (DEF has equal bases BC = EF = 8 cm and heights AP = 3 cm and DQ = 6 cm. What is the ratio of area of (ABC t area of (DEF?  (easy)

a
1 t 2
b
3 t 8


c
4 t 3
d
8 t 3
eq \o((,a)
10.


BC = 10 cm and CX = 6 cm and if AX ( BC  


What is (AOB t (AOC?

a
10 t 6

b  3 t 5


c
6 t 4
d
2 t 3
eq \o((,d)
11.


In the diagram, area of (ABC t area of (DEF = what?

a
AB t DE

b  BE t EF


c
BC t EF

d AB t EF
eq \o((,c)
12.


In the diagram, BC || DE, AD = 8 cm, DB =12 cm and If AE = 10 cm, EC = cm? (easy)

a
12
b 15
c
18
d
20
eq \o((,b)
13.


In the diagram, if AD = 3, BD = 4, AE = 6 and CE = 8, which of the following is correct? (easy)

a
BC = DE
b
BC = 3DE


c
BC || DE
d
BC || AE
eq \o((,c)
14.
For (ABC, if the midpoints of lines AB and AC are D and E , which of the following is correct? (easy)

a
BC = DE
b
BC || DE


c
AD = BC
d
AE = BC
eq \o((,b)
15.
If DE is any straight line which intersects the produced sections of AB and AC of  (ABC such that they are divided in equal ratios; which of the following is correct? (easy)

a
BC = DE
b
BC || DE


c
AD = BC
d
AE = BC
eq \o((,b)
16.
If the line segment AD, the bisector of the interior (A of (ABC, intersects the side BC at D,  eq \f(BD,DC)  = what?(easy)

a
 eq \f(BA,BD) 
b
 eq \f(AC,CD) 

c
 eq \f(BA,AC) 
d
 eq \f(AC,BA) 
eq \o((,c)
17.


In the diagram, if (BAD = (CAD = 30( and


BD = CD = 8 cm, BA : AC = what? (easy)

a
1 : 1
b
2 : 3


c
3 : 4
d
4 : 3
eq \o((,a)
18.


In the diagram, if AB = 6 cm, AC = 8 cm, BD = 3 cm and CD = 4 cm, which of the following is correct? (medium)

a
(BAD = (ABD
b
(CAD = (ABD


c
(BAD = (CAD
d
(ADB = (ADC
eq \o((,c)
19.
For isosceles triangle ABC, AB = AC = 12 cm. Midpoint of side BC is D and BA || DE where the point E lies on the side AC, AE = what? (medium)

a
8cm
b
6cm


c
4cm
d
2cm
eq \o((,b)
20.
For equilateral triangle ABC, if bisector of (B intersects the side AC at D, what is CD : DA = what? (medium)

a
3 : 2
b
2 : 1


c
1 : 2
d
1 : 1
eq \o((,d)
21.
For equilateral triangle ABC, if midpoint of side BC is D then (BAD = how many degree?(hard)

a
20
b
30
c
40
d
60
eq \o((,b)
22.


In the diagram, if BD:DC = BA:AC and (BAD = 25(, (CAD = what? (medium)

a
65(
b
50(

c
25(
d
12.5(
eq \o((,c)
23.
In the diagram, if BF and CE are the bisectors of (B and (C respectively and BC || EF, which of the following is correct? (hard)



a
AB = BC
b
AC = BC


c
AB = AC
d
AB = AC = BC
eq \o((,c)
24.


In the diagram, if in trapezium ABCD, AO = 2 cm and OC = 4 cm, 
DO : OB = what ? (hard)

a
1 : 4
b
1 : 2


c
2 : 1
d
4 : 2
eq \o((,b)
25.
In the diagram, if BC || DE, 

i.  eq \f (AB,AD) = \f(AC,AE)        ii.  eq \f (AB,BD) = \f(AC,CE)

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

Which of the following is correct? (easy)

a
i and ii
b  i and iii


c
ii and iii
d i, ii and iii
eq \o((,a)
26.
If a : b = 7 : 3,

i.
a + b : b = 10 : 3


ii.
a ( b : b = 4 : 3


iii.
 eq \f(a + b,a ( b) =  eq \f(4,10) 

Which of the following is correct? (easy)

a
i and ii
b
i and iii


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

Answer the questions (27-28) using the above diagram:

27.
What is the ratio of height to base of (ABC?

a
 eq \f(1,2) 
b
 eq \f(4,5) 
c
 eq \f(2,5) 
d
 eq \f(5,4) 
eq \o((,c)
28.
What is the area of (ABD in square unit?

a
6
b
20
c
40
d
50
eq \o((,a)

Answer the questions (29-30) using the following diagram: 


29.
Distance of BC = what? (hard)

a
2
b
3
c
5
d
6
eq \o((,c)
30.
CE = what? (hard)

a
2.5
b
2.67
c
4.5
d
3.33
eq \o((,b)

Answer the questions (31-33) using the following diagram:


AC = 25 cm and AE = 16 cm and BC || DE.
31.
 eq \f(AB,AD) = what? (medium)

a
eq \f(25,16)
b  eq \f(5,8)
c
eq \f(16,25)
d
eq \f(8,5)
eq \o((,a)
32.
 eq \f(AD,BD) = what? (medium)

a
eq \f(9,16)
b  eq \f(3,8)
c
eq \f(8,3)
d
eq \f(16,9)
eq \o((,d)
33.
 eq \f(AB,BD) = what? (easy)

a
eq \f(9,25)
b
eq \f(25,9)
c
eq \f(5,3)
d
eq \f(3,5)
eq \o((,d)
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eq \o((((((,Question(1) 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.
[Rangpur Cadet-15]

a.
Draw the specified figure.
2

b.
Prove that, BD : DC = BA : AC.
4

c.
If a line segment parallel to BC intersect AB and AC at P and Q respectively, prove that BD : DC = BP : CQ.
4
Solution to the question no. 1

eq \o((,a) A geometric figure as has been specifed in the stem is drawn below:


[image: image11.emf]    E  

C  

B  

A  

D  


In the figure drawn above, AD is the bisector of (A and CE is drawn parallel to AD. E is the point of intersection of CE and the extended part of BA.
eq \o((,b) Let us prove that, BD : DC = BA : AC

Proff : Since DA and CE are parallel [By constructional]

( (AEC = (CAD

By hypothesis (BAD = (CAD.

( AC = AE


[image: image12.emf] 

E  

C  

A  

D  

B  


Again since DA is parallel to CE

( eq \f(BD,DC) = eq \f(BA,AE) [( DA || CE]

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

( BD : DC = BA : AC [Proved]
eq \o((,c) Given that a line segment parallet to BC intersect AB and AC at P and Q respectively. Let us prove that BD : DC = BP : CQ.

Profe : We know that the bisector of any angle of a triangle divides the opposite sides in the ration of the other two sides. Here AD is the bisector of (A in (BAC.

Hence we get, eq \f(AB,AC) = eq \f(BD,DC) ........ (i)

Again we know that a starlight line drawn parallel to one side of a triangle cuts the other two sides proportionally. In (ABC, PQ || BC. 


[image: image13.emf] 

E  

C  

A  

D  

B  

Q  

P  


( eq \f(AP,PB) = eq \f(AQ,QC)
or, eq \f(AP + PB,PB) = eq \f(AQ + QC,QC) [By componendo]

or, eq \f(AB,PB) = eq \f(AC,QC) or, eq \f(AB,AC) = eq \f(PB,QC) ........ (ii)

From Equations (i) and (ii) we get, eq \f(BD,DC) = eq \f(PB,QC)
( BD : DC = BP : CQ [Proved].

eq \o((((((,Question(2) The bisector AD of (A  of the (ABC intersects BC at D. The line segment CE parallel to DA intersects the line segment BA extended. 
[Rajshahi Cadet-14]
a.
Draw the described figure with necessary sign.
2

b.
Prove that, BD t DC = BA t AC. 
4

c.
Draw a triangle PQR such that (B and (C of (ABC is equal to its two base adjacent angle and length of BE is the perimeter of (PQR.
4

Solution to the question no. 2
eq \o((,a)
The geometric figure convering the given information is drawn below:

[image: image14.png]



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.

[image: image15.png]




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((((((,Question(3) 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.
[Faujdarhat Cadet-14]
a.
Draw the specified figure.
2

b.
Prove that BD t DC = BA t AC
4

c.
If a line segment parallel to BC intersect AB and AC at P and Q respectively, Prove that BD t DC = BP t CQ. 
4

Answer to the question no. 3
eq \o((,a) Given a (ABC is the bisector of (A and CE is a line segment parallel to DA and they meet at E, a point on the extended line segment of BA. A geometric figure covering the above information is drawn below as desired:

[image: image16.png]



eq \o((,b) Proposition: 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.

[image: image17.png]



Construction: Draw the line segment CE parallel to DA, so that it intersects the side BA produced at 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]

[Theorem 1]

[step (2)] 


eq \o((,c) 


Proposition: Let the straight line PQ is parallel to the side BC of the triangle ABC. PQ intersects AB and AC or their product section at P and Q respectively. It is required to prove that


AP : PB = AQ : QC

Construction: Join B, Q and C, P

Prof: The heights of (APQ and (BPQ are equal

(  eq \f((APQ,BPQ) =  eq \f(AP,PB) 
again, the heights of (APQ and (PQC are equal.

(  eq \f((APQ,(PQC) =  eq \f(AQ,QC) 
But (BPQ = (PQC   [on the same base and between same pair of lines]

(  eq \f((APQ,(BPQ) =  eq \f(APQ,(PQC) 
or,  eq \f(AP,PB) =  eq \f(AQ,QC) 
i.e AP : PB = AQ : QC

[image: image18.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(4) ABC and DEF are two triangles whose heights are equal.

a. 
Draw the figure and show that, their bases and areas are equal in proportion.
2 
b. 
If the line segment PQ is parallel to the side BC of the triangle ABC, prove that, AP : BP = AQ : CQ.
4 

c. 
If AB = 3.6 cm, AC = 2.4 cm. and AP = 2.1 cm. then determine the length of AQ.
4 
Solution to the question no. 4

eq \o((,a)

Let, BC and EF are bases and AH and DG are heights of the triangles ABC and DEF where, 


AH = DG = h.

So, (ABC : (DEF =  eq \b(\f(1,2) ( BC ( AH) :  eq \b(\f(1,2) ( EF ( DG)

= (BC ( h) : (EF ( h)  = BC : EF


( Bases and areas of the triangles are equal in proportion. (Shown) 

eq \o((,b) 

The line segment PQ intersects the sides AB and AC and their extended parts at P and Q. It is required to prove that, 


AP : BP = AQ : CQ.


Construction: Join P, C and Q, B.


	Proof:  Steps
	Justification

	(1) (APQ and (BPQ are of equal heights.

(  eq \f((APQ,(BPQ) =  eq \f(AP,BP)
	[From ‘a’]

	(2) Again, (APQ and (CPQ are of equal heights.

       (  eq \f((APQ,(CPQ) =  eq \f(AQ,CQ)
	[From ‘a’]

	
(3) But (BPQ = (CPQ


(  eq \f((APQ,(BPQ) =  eq \f((APQ,(CPQ)
	[In the same base PQ and between same

pair of parallel lines.]

	
(4) Therefore,  eq \f(AP,BP) =  eq \f(AQ,CQ)

That is, AP : BP = AQ : CQ 
	(Proved)


eq \o((,c)  Given, AB = 3.6 cm.   AC = 2.4 cm.


AP = 2.1 cm.


It is required to determine the length of AQ.


From ‘b’, we get that, (figure-1)


AP : BP = AQ : CQ


or,  eq \f(AP,BP) =  eq \f(AQ,CQ)

or,  eq \f(BP,AP) =  eq \f(CQ,AQ)                          [inversendo]


or,  eq \f(BP + AP,AP) =  eq \f(CQ + AQ,AQ)     [componendo]


or,  eq \f(AB,AP) =  eq \f(AC,AQ)

or, AQ =  eq \f(AC ( AP,AB)


=  eq \f(2.4 ( 2.1,3.6)  cm.



= 1.4 cm.


Ans. 1.4 cm.

eq \o((((((,Question(5) In the figure, the line segment DE is parallel to the side BC of (ABC and 

AB : AD = AC : AE.


a. 
Prove that: AD : BD = AE : CE
2 
b. 
The line segment AP bisects the internal angle (A and intersects BC at the point P then prove that, BP : CP = AB  : AC.
4 

c. 
If AB = 12 cm., AQ = 10 cm. and CP = 5 cm. then determine the semi-perimeter of (ABC.
4 

Solution to the question no. 5

eq \o((,a) 

 Given, in (ABC- BC || DE


and AB : AD = AC : AE


or,  eq \f(AB,AD) =  eq \f(AC,AE)

or,  eq \f(AB ( AD,AD) =  eq \f(AC ( AE,AE)            [dividendo]


or,  eq \f(BD,AD) =  eq \f(CE,AE)

or,  eq \f(AD,BD) =  eq \f(AE,CE)                              [inversendo]


( AD : BD = AE : CE (Proved)
eq \o((,b) 

Given, the line segment AP bisects the internal angle (A and intersects BC at the point P.


Construction: Construct a line segment CQ through the point C parallel to the line segment AP such that it intersects the extended part of BA at the point Q.


	Proof:   Steps
	 Justification

	(1) In (BCQ, QC || AP

BA : QA = BP : CP
	[construction]

[From ‘a’]

	(2) Since, PA || CQ and BQ  and AC is their transversal.

( (AQC = ( BAP

and (ACQ = (CAP
	[corresponding angle]

[alternate angle]

	(3) But (BAP = (CAP

( (ACQ = (AQC

( AC = AQ
	[assumption]

	(4) BA : QA = BP : CP

or, AB : AQ = BP : CP

or, AB : AC = BP : CP

( BP : CP = AB : AC   (Proved)
	[step- 1]
[step- 3]


eq \o((,c) Given, AB = 12 cm, AQ = 10 cm. and CP = 5 cm.


From ‘b’, we get that, BP : CP = AB  : AC


or,  eq \f(BP,CP) =  eq \f(AB,AC)

or,  eq \f(BP,CP) =  eq \f(AB,AQ)  [AC = AQ = 10 cm.]


or, BP =  eq \f(CP ( AB,AQ)  =  eq \f(5 ( 12,10)

( BP = 6 cm.


( BC = BP + CP



= (6 + 5) cm. = 11 cm.


Now, the perimeter of (ABC, 2s = AB + AC + BC


or, 2s = 12 + 10 + 11


or, 2s = 33 cm.


( Semi-perimeter, s =  eq \f(33,2) cm. (Ans.)

[image: image19.wmf] 

Answer these questions your

self. 

S

ee the super tips

 

          which will help you to answer the questions eas

ily

.

 

Creative Questions with hints

 



eq \o((((((,Question(6) In (ABC the bisector of (A intersects BC at the point D. A line segment parallel to BC intersects AB and AC at the point E and F.

a. 
Draw a figure with short description.
2 
b. 
Prove that, BD : DC = BE : CF.
4 

c.
Consider BC as base. In (ABC- height is 18 cm, 


AE = 12 cm, AF = 10 cm and BD = 6 cm then find the area of (ABC.
4

Ans. (c) 99 sq. cm.
eq \o((((((,Question(7) In (ABC, the bisector of (A intersects BC at the point D.

a.
Draw a figure according to the given information with description.
2 
b.
Prove that, BD : DC = BA : AC.
4 

c.
If a line segment parallel to BC intersects AB and AC at the point E and F then prove that,


BD : DC = BE : CF.
4

eq \o((((((,Question(8) In ΔPQR, QR is the base and PS is median. M is the midpoint of PS and the produced section of the line segment QM intersects PR at the point N.

a. 
Draw a figure according to the given information.
2
 
b. 
Prove that MN =  eq \f(1,4)  QN.
4
 

c. 
If O is any point on the line PS then prove that, ΔPOQ t ΔPOR = QS t SR
4


[image: image20.wmf] 

For More Creative Questions and Answers type the following address on the 

browser's address bar  

panjeree.com/e09/hmtq14.pdf

 



· It is keep in mind about the Properties of ratio and proportion specially method of componendo and dividendo.

· If  eq \f(a,b)  =  eq \f(x,y)  then  eq \f(a + b,b) =  eq \f(x + y,y)  (componendo)


 eq \f(a ( b,b) =  eq \f(x ( y,y) (dividendo)


 eq \f(a + b,a ( b) =  eq \f(x + y,x ( y)  (componendo-dividendo.)

· 
If the heights of two triangles are equal, bases and areas are proportional and if the bases of two triangles are equal, their heights and areas are proportional.

· 
The areas of the triangular regions on the same base and between the same parallel lines are equal.

· 
Two lines intersect a few parallel lines, the matching sides are proportional
· 
The diagonals of a trapezium are divided in the same ratio at their point of intersection.
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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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English Mathematician William Oughtred (1575-1660) wrote “Clavis Mathematicae” where he described Hindu-Arabic in different symbol. He first used ‘x’ for multiply and ‘:’ for proportion





B





P





C





C





C





Q





A









_1512825046.doc
[image: image1.emf][image: image2.wmf]Cadet Colleges MCQs 

with Answers

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



        solve the Creative Questions easily. 
















_1514036311.doc
Essay-Type Practice Part


8 Creative Questions ( 3 Cadet College questions ( 2 Additional questions ( 3 Questions with hints















_1513692110.doc
[image: image1.wmf][image: image2.wmf]

For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/hmtq14.pdf
















_1513008822.doc
[image: image1.wmf][image: image2.wmf]

To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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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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Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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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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