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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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Exercise-3.2
After completing the chapter, the students will be able to(
[image: image64.wmf]1.
applications and proofs of the theorems related to triangle’s circumcentre, centroid and orthocenter.
2.
applications and proof of the theorems of Brahmagupta.

3.
applications and proof of the theorems of Ptolemy.
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Refer to the picture below and answer the question:

Which is the orthogonal projection of the line segment AB on XY?

a.
AB
c.
BC


b.
AC
d.
XY
eq \o((,b)
2. 
Refer to the picture below and answer the question:

[image: image67.wmf]



Which point is the orthocentre of the triangle ABC?

a.
D
b.
E


c.
F
d.
O
eq \o((,d)
3. 
Study the following statements:

i. 
The point of concurrence of the medians of a triangle is called the centre.

ii. 
The centroid divides any median in the ratio 3: 1.
iii. 
The corresponding angles of two equiangular triangles are proportional.

Which combination of these statements is correct?



a.
i and ii
b.
ii and iii


c.
i and iii
d.
i, ii and iii
eq \o((,c)
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Explanation: (ii) is not correct, because the centroid of a triangle divides any median in the ratio 2 : 1
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In the above figure, D, E, F are respectively the middle points of BC, AC, and AB;

Answer the questions 4, 5 and 6 based on the above figure.

4. 
What is the name of the point G?


a. 
orthocentre                    b. 
Incentre


c. 
Centroid                        
d. 
Circumcentre
eq \o((,c)
5. 
What is the name of the circle drawn through the vertices of ABC ?


a. 
Circumcircle                
b. 
Incircle


c. 
Excircle                    
d. 
Nine Point Circle
eq \o((,a)
6. Which statement is consistent with the theorem of Apollonius applied to ABC ?


a.
AB2 + AC2 = BC2

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


c.
AB2 + AC2 = 2(AG2 + GD2)


d.
AB2 + AC2 = 2(BD2 + CD2)
eq \o((,b)
7. From any point P lying on the circumcircle of the triangle perpendiculars PD, PE are drawn on BC, CA respectively. The line segment ED intersects at the point O; prove that PO ( AB (PO is perpendicular to AB). 

Solution: 
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Particular Enunciation: Given, from any point P lying on the circumcircle of the triangle, perpendiculars PD, PE are drawn on BC, CA respectively. The line segment ED intersects at the point O. It is to be proved that PO ( AB.

Proof: We know, the endpoints of the perpendiculars drawn in an inscribed triangle from any point on the circumference are collinear.

Here, PD ( BC, PE ( AC and as ED intersects AB at O, so  D, E, O are collinear. Therefore the point O must be the end point of the perpendicular drawn from the point on the side AB.

( PO ( AB (Proved)

8. (C in ΔABC is a right angle and CD is the perpendicular drawn from the vertex C on the hypotenuse. Prove that CD2 = AD. BD.
[image: image69.wmf]Solution:
Particular Enunciation: Given, (C in ΔABC is a right angle and CD is the perpendicular drawn from the vertex C on the hypotenuse. It is to be proved that CD2 = AD. BD.

Proof: In (ABC, (C = 90(
((ACD + (BCD = 90( ... ... ... ... (i)

Again, in ( ADC, (ADC = 90(   [( CD ( AB]

((CAD + (ACD = 90(.............. (ii) 


[( The sum of three angles of any triangle is 180(]

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

(ACD + (BCD = (CAD + (ACD

((BCD = (CAD

Now, in (ADC and (BDC, 

(ADC = (BDC = 90(
and (CAD = (BCD

Therefore, the angles of the two triangles are similar. 

( The triangles are equiangular.

(
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So, CD2 = AD.BD (Proved)

9. O be the orthocentre of ABC; prove that 

AO.OD = BO.OE = OC.OF; D, E, F be the foot of the perpendicular from the vertex A, B, C on the opposite sides.
Solution: 

Particular Enunciation: Given, O be the orthocentre of (ABC. D, E, F be the foot of the perpendicular from the vertex A, B, C on the opposite sides. It is to be proved that 

AO.OD = BO.OE = OC .OF.
Proof: In (BOF and (COE,

(OFB = (OEC = 90(  
[( CF ( AB, BE ( AC]

and (BOF = (COE            [opposite angle]

Therefore, the angles of the two triangles are similar. 

( The triangles are equiangular.

(
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( BO. OE = CO. OF ............... (i)

Again, in ( BOD and ( AOE, 

(ODB = (OEA = 90(  [( AD ( BC, BE ( AC]

and (BOD = (AOE.   [opposite angle]

Therefore, the angles of the two triangles are similar. 

( The triangles are equiangular.

(
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( AO.OD = BO. OE ... ... ... ... (ii)

Now, from equations (i) and (ii), we get 

( AO.OD = BO.OE = CO. OF  (Proved)
10. A semicircle is drawn with diameter AB; two of its chords AC and BD intersect at P. Prove that AB2 = AC .AP + BD.BP.

Solution:  Particular Enunciation: Given, a semicircle is drawn with diameter AB; two of its chords AC and BD intersect at P. It is to be proved that 

AB2 = AC .AP + BD.BP.
Construction: Join A, D; B, C and C, D.

Proof: In (CPD and (APB, 

(PDC = (PAB 
[lying on the same arc BC]

and (DPC = (APB
[opposite angle]
Therefore, the angles of the two triangles are similar. 

( The triangles are equiangular. 
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or, 
AP.CP = BP.DP.

or, 
AP.CP + AP2 = BP.DP + AP2 


[adding AP2 on both sides]

or, 
AP (CP + AP) = BP.DP + DP2 + AD2 

[ as AB is diameter, so (ADP= (ADB = 90(;  

( AP2 = AD2 + DP2]

or, 
AP.AC = DP (BP + DP) + AD2
or,  
AP.AC = DP.BD + AB2 ( BD2     


[as (ADB = 90(, so in (ABD, AB2 = AD2 + BD2

 or, AD2 = AB2 ( BD2]

or, 
AP.AC = AB2 ( BD (BD ( DP)

or, 
AP.AC = AB2 ( BD.BP

( 
AB2 = AP.AC + BD. BP (Proved)
11. The circumradius of an equilateral triangle is 
3.0 cm; find the length of a side of the triangle.

Solution: 

Particular Enunciation: Given, the circumradius of an equilateral triangle is 3.0 cm. Let, AB = BC = CA = a, then we have to find the length of a side of the triangle.

Evaluation the length of side: Draw AD ( BC which intersects BC at D.

As AD ( BC, so (ABD and (ACD are both right angle triangles. 

In right angle triangles (ABD and (ACD,

 hypotenuse AB = hypotenuse AC  

[( ABC is an equilateral triangle] 

and AD is the common side.

( ( ABD ( (ACD

( BD = CD, so AD is a median.

Now, as D is the midpoint of BC and AD ( BC.

Therefore, AD must passes through the center O.

Similarly, it can be proved that the medians drawn from B and C passes through the point O. Therefore, O is the centroid of (ABC.
( AO: OD = 2 : 1


 eq \f(AO,OD) = \f(2,1)  


or, OD =  eq \f(1,2) AO  


or, OD =  eq \f(1,2) ( 3.0 cm [AO = 3.0 cm]

(
OD = eq \f(3,2) cm

and BD =
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Again, in right angled triangle OBD,

      OB2 = OD2 + BD2
or, (3.0)2 = 
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or, 9 = 
[image: image12.wmf]4

a

4

9

2

+


or,  
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or, a2 + 9 = 36

or, a2 = 27

or, a =  eq \r(27) 
( a = 3 eq \r(3) cm

( AB = BC = CA = 3 eq \r(3)  cm

Therefore, the length of each side of the triangle is 3 eq \r(3)  cm.

Ans. 3 eq \r(3) cm.
12. In the isosceles triangle ABC, AD is the perpendicular from vertex A to the base. Prove that AB2 = 2R.AD where R is the circumradius of the triangle.
Solution:
Particular Enunciation: Given, in the isosceles triangle ABC, AD is the perpendicular from vertex A to the base. It is to be proved that AB2 = 2R.AD, where R is the circumradius of the triangle.
Construction: Extend AD so that it intersects the circumcircle at the point E. Join C, E.

Proof: In (ADC and (ACE,


(ADC = ( ACE


[( angle in the semi circle (ACE = 90° and AD(BC, so (ADC = 90°]

       (EAC common angle 

and remaining (ACD = remaining (AEC

Therefore, the angles of the two triangles are similar. 

( The triangles are equiangular.

(  eq \f(AD,AC) =  eq \f(AC,AE)       [( If two triangles are equiangular,                       their corresponding sides are proportional.]

or,
AC2 = AE . AD

(
AB2 = AE. AD      [( AB = AC]  .............(i)

In right angled (ABD and (ACD,

hypotenuse AB = hypotenuse AC  [​given] 

and AD is common to both.

( (ABD ( (ACD

( BD = CD

Therefore, AD ( BC and AD is the bisector of BC.

( AD passes through the center of the circle.

                          [The perpendicular drawn on a chord                   from the center of a circle bisects the chord]
( AE is the circumradius of  (ABC

AE = 2R 
 [ ( R is the circumradius of  (ABC]

Therefore, from equation (i), we get AB2 = 2R.AD (Proved)
13. The bisector of the angle A of the triangle ABC intersects BC at D and the circumcircle at E. Show that AD2 = AB. AC ( BD.DC. 
Solution:
Particular Enunciation: Given, the bisector of the angle A of the triangle ABC intersects BC at D and the

circumcircle at E. It is to be shown that 

AD2 = AB. AC ( BD.DC.

Construction: Join C and E.

Proof: In (ABD and (ACE, 

      (BAD = (CAE
[ ( AD is the bisector of  (A ]


and (ABD = (AEC[( angles subtended by the same arc are equal]


( remaining (ADB = remaining (ACE  

 [ ( The sum of three angles of any triangle is equal to 180(]


Therefore, the angles of the two triangles are similar. 


( The triangles are equiangular. 


(


  [( If two triangles are equiangular,

                     their corresponding sides are proportional.]

Therefore, AB. AC = AD. AE ........ (i)

Again, in (ABD and (CDE, 

     (ABD = (CED


[( angle subtended by the same arc are equal]

and (ADB = (CDE [ ( opposite angle]

(
remaining (BAD = remaining (DCE

Therefore, the angles of the two triangles are similar. 

( The triangles are equiangular.

(
eq \f(BD,DE) = eq \f(AD,DC) [( If two triangles are equiangular, their corresponding sides are proportional. ]

Therefore, AD. DE = BD. DC ... ... ... ... (ii)

Now, from equation (i), we get

AB. AC 
= AD.AE


= AD (AD + DE)
[ ( AE = AD + DE]


= AD.AD + AD.DE


= AD2 + AD. DE

or,
 AD2 = AB. AC ( AD. DE

(
AD2 = AB.AC ( BD. DC
 [putting the value from (ii)]

Therefore, AD2 = AB.AC ( BD. DC (Shown)
14. In the triangle ABC, BE and CF are perpendiculars on the sides AC and AB respectively. Show that (ABC : (AEF = AB2 :AE2.
Solution: 

Particular Enunciation: Given, in the triangle ABC, BE and CF are perpendiculars on the sides AC and AB respectively. It is to be shown that, 

(ABC :(AEF = AB2 :AE2.
Proof: (BEC = 90( = (BFC  [( BE ( AC, CF ( AB]

( The circle drawn by considering the diameter BC passes through the points E and F.

Because, angle in the semi-circle is right angle.

( BCEF is an inscribed quadrilateral.

The exterior angle (AEF is produced while extending the side CE. 

( (AEF = (ABC  [The exterior angle of  an inscribed quadrilateral by extending one of its sides is equal to the  opposite interior angle.]

Similarly, (AFE = (ACB [the same reason]

In ( ABC and ( AEF, 

(ABC = (AEF, (ACB = (AFE.

and (A is common to both.

Therefore, the angles of the two triangles are similar. 

( The triangles are equiangular.

Also AB and AE are their similar sides.

( 
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Therefore (ABC : (AEF = AB2 :  AE2. (Shown)
Alternative method: 
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Particular Enunciation: Given, in the triangle ABC, BE and CF are perpendiculars on the sides AC and AB respectively. Connect E and F. It is to be shown that (ABC : (AEF = AB2 : AE2.
Proof: (BEC = (BFC = 90( [( BE (( AC and CF ( AB]  

as the two angles remain at the same side of BC.

( The four points B, C, E, F are concyclic.

( BCEF is an inscribed quadrilateral.

((AFE = (BCE  [The exterior angle of  an inscribed quadrilateral by extending one of its sides is equal to the  opposite interior angle.]

Therefore, (AFE = (ACB 

Similarly, (AEF = (ABC

Now, in (ABC and (AEF,

(ABC = (AEF, (ACB = (AFE and (A common|

( (ABC and (AEF are equiangular.
(  eq \f((ABC,(AEF) =  eq \f(AB2 ,AE2)  [The ratio of the areas of the two   similar triangles is equal to the ratio of the areas of the   squares drawn on their two corresponding sides.]
Therefore, (ABC: (AEF = AB2 : AE2 (Shown)
15. If (PQR the medians PM, QN and RS pass through the point O.
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a.
What is the name of the point O? In what ratio does O divide PM?

b.
Establish the relation. By what name is this relation known?

c.
Show that the sum of squares of the three sides of PQR is equal to four times the sum of squares of the distances of the three vertices from O. 
Solution to the question no. 15

eq \o((,a)
The name of the point O is centroid.


The point O intersects PM in the ratio 2:1. 

eq \o((,b)
In (PQR, the medians PM, QN and RS intersects at the point O. Draw the perpendicular QR to PD.
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Now in (PQM, (PMQ is an obtuse angle.


( PQ2 = PM2 + QM2 + 2QM.DM .................. (i)


[From the expansion of Pythagoras for obtuse angle]


Again, in (PRM, (PMR is an acute angle.


( PR2 = PM2 + RM2 ( 2RM.DM ............. (ii)


[From the expansion of Pythagoras for acute angle]


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

PQ2 + PR2 = PM2 + QM2 + 2QM.DM + PM2 + RM2 

( 2RM.DM



= 2PM2 + 2QM2 + 2QM.DM ( 2.QM.DM

 [as RM is median, so RM = QM]



= 2(PM2 + QM2)


Therefore, the relation PQ2 + PR2 = 2(PM2 + QM2) is established.

eq \o((,c) 
From ‘b’, we get


PQ2 + PR2 = 2 (PM2 + QM2) ....................... (i)


Similarly, PQ2 + QR2 = 2(QN2 + RN2) ....... (ii)


and QR2 + PR2 = 2 (RS2 + QS2) ................. (iii)


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


2PQ2 + 2QR2 + 2PR2 = 2PM2 + 2QM2 + 2QN2  

+ 2RN2 + 2RS2 + 2QS2


or, 2(PQ2 + QR2 + PR2) = 2(PM2 + QN2 + RS2) 

+ 2(QM2 + RN2 + QS2)


or, 4(PQ2 + QR2 + PR2) = 4(PM2 + QN2 + RS2) 

+ 4(QM2 + RN2 + QS2)


[multiplying both sides by 2]


4(PQ2 + QR2 + PR2) = 4 (PM2 + QN2 + RS2) 

+ (2QM)2 + (2RN)2 + (2QS)2

or, 4(PQ2 + QR2 + PR2) = 4 (PM2 + QN2 + RS2) 

+ QR2 + PR2 + PQ2

[as M, N, S are the midpoints of QR, RP and PQ respectively, so 2QM = QR, 2RN = PR and 2QS = PQ]


or, 3(PQ2 + QR2 + PR2) = 4 (PM2 + QN2 + RS2) .... (iv)


We know, the medians of a triangle intersect each other into the ratio 2:1.

(  eq \f(PO,OM) =  eq \f(2,1)  or,  eq \f(OM,PO) =  eq \f(1,2)

or,  eq \f(OM + PO,PO) =  eq \f(1 + 2,2)  [by componendo]


or,  eq \f(PM,PO) =  eq \f(3,2)  or, 2PM = 3PO


or, 4PM2 = 9PO2 [squaring both sides]


Similarly, 4QN2 = 9QO2 and 4RS2 = 9RO2

Therefore, from (iv), we get

3(PQ2 + QR2 + PR2) = 9PO2 + 9QO2 + 9RO2
( PQ2 + QR2 + PR2 = 3(PO2 + QO2 + RO2) [dividing both sides by 3] (Shown)
16. In the picture below S is the circumcentre and O is the orthocentre of the triangle ABC; AP is the median from A, a = BC, b = AC and AB = c.
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a. Establish a relation between OA and SP.

b. Show that, S,G and O are collinear.

c. If C is an acute angle, show that a.CD = b.CE.
Solution to the question no. 16

eq \o((,a)
We know, the distance from the orthocenter to the vertex is double to the distance of the circumcentre from the opposite side of that vertex. Now the orthocenter of (ABC is O and the distance from O to the vertex A is OA and the distance of the  circumcenter S to the opposite side of the vertex A is SP.


( OA = 2SP ...... (i)


It is the relation between  OA and SP.

eq \o((,b)
According to figure, the orthocentre of  triangle ABC is O, circumcentre is S. Join A, P. Then, AP is a median of  (ABC. Join S, O. Let, SO intersects the median AP at the point G. Then, it is sufficient to prove that G will be the centroid of (ABC.


From ‘a’ we get equation (i) and, OA = 2SP.


As AD and SP both are perpendicular of BC, so 


AD || SP. Now, AD || SP and AP is their bisector.


( (PAD = (APS    [alternate angle]


Therefore, (OAG = (SPG.

Now, (AGO and (PGS,  


(AGO = (PGS   [opposite angle]


(OAG = (SPG   [alternate angle]


( remaining (AOG = remaining (PSG.


( (AGO and (PGS are equiangular.


Therefore,  eq \f(AG,GP) =  eq  \f(OA,SP)

or,  eq \f(AG,GP)  =  eq \f(2SP,SP) [ from (i)]


or,  eq \f(AG,GP) =  eq \f(2,1) ( AG : GP = 2 : 1


Therefore, the point G intersects the median AP in the ratio 2 : 1.


( G is the centroid of (ABC.


Therefore S, G and O are collinear. (Shown)                                                                         
eq \o((,c) We know, in any triangle, the area of the square drawn on the opposite side of an acute angle is equal to the squares drawn on the other two sides diminished by twice the area of the  rectangle included by any one of the other sides and the orthogonal projection of the other side on that side.
As AD ( BC, so (ACB is an acute angle of (ABC

[( (ACB < the right angle (ADC]

and CD is the orthogonal projection of AC on the side of  BC.

AB2 =  AC2 + BC2 ( 2BC. CD ......... (i)

Again, CE is the orthogonal projection of AC on the side of  BC.

AB2 = BC2 + AC2 ( 2AC.CE ......... (ii)

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

AC2 + BC2 ( 2BC. CD = BC2 + AC2 ( 2AC . CE

or, ( 2BC. CD = ( 2AC. CE 

[subtracting AC2 + BC2  from both  sides]

or, BC. CD = AC . CE [dividing both sides by -2]

(The relation a. CD = b. CE is established.

[N. B. The question is incomplete in the text book]
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



Answer 1 and 2 from the figure:
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L, M, N points are the midpoints of their lines.
1.
PO : OL = ? [Dhaka Board-'15]

a
1 : 1
b
2 : 1



c
3 : 1
d
3 : 2
 eq \o((,b)
2.
The radius of the circumcircle is 3 cm. What is the radius of the 9-point circle? [Dhaka Board-'15]

a
9 cm
b
6 cm

c
cm
d
1(5 cm
 eq \o((,d)
3.
In triangles (ABC and (DEF, A = D and B = E. Which one is correct? [Rajshahi Board-'15]

a
(ABC t (DEF = AC2 t DE2

b
(ABC t (DEF = AB2 t EF2

c
(ABC t (DEF = AC2 t DF2

d
(ABC t (DEF = BC2 t DE2
 eq \o((,c)
4.
The intersection point of the three medians is called(  [Rajshahi Board-'15]

a
incenter  
b
centroid 


c
circumcenter 
d
orthocenter 
 eq \o((,b)
5.
The radius of a 9-point circle is (( to/of that of a circumcircle.  [Rajshahi Board-'15]

a
equal
b
double


c
half
d
one fourth
 eq \o((,c)
6.



[Dinajpur Board-'15]
[image: image21.jpg]




i.
OA = 2SP

ii.
(AGO = (PGS 


iii.
AD is a middle arm of this triangle then the law of Apoloneas will be AB2 + AC2 = 2(AD2 + BD2)  


Which one of the following is correct?

a
i 
b
i & ii


c
ii & iii
d
i, ii & iii
 eq \o((,a)
7.

[image: image22.jpg]




O is the centroid of ABC triangle and diameter of it is then which one is the theorem of Brahmagupta. [Dinajpur Board-'15]

a
AB.AC = 2R.AD 
b
AB.AD = 2R.AC 


c
AB.BP = 2R.AP
d
AB.AC = 2R.BP 
 eq \o((,a)
8.
The 9-point circle radius is 9( units. What is the circumradius of that triangle? [Comilla Board-'15]

a
9(
b
18(



c
36(
d
81(
 eq \o((,b)
9.
Study the following statements. 


i.
the points of concurrence of the medians of a triangle is called the centred 

ii.
A circle can be drawn if only the radius is known 


iii.
the corresponding sides of two equiangular triangles are proportional  


Which one of the following is correct?

a
i & ii 
b
ii & iii


c
i & iii
d
i, ii & iii
 eq \o((,c)
10.
In the case of (ABC( [Chittagong Board-'15]

i.
If (C is an obtuse angle AB2 > AC2 + BC2 

ii.
(C is an right angle, AB2 = AC2 + BC2


iii.
(C is an acute angle AC2 < AB2 + BC2 


Which one of the following is correct?

a
i & ii 
b
ii & iii


c
i & iii
d
i, ii & iii
 eq \o((,a)
11.
A triangle has a 9-point circle radius of 5 cm. What is the area of the circumcircle? [Sylhet Board-'15]

a
 eq \f(25(,4)
b
20(

c
25(
d
100(
 eq \o((,d)
Answer the following : (12 ( 13) 

The medians of (ABC are AD = 3 cm, BE = 4 cm, CF = 5 cm have intersected at point P.

12.
AP = ? [Sylhet Board-'15]

a
 eq \f(2,3)
b
1


c
 eq \f(3,2)
d
2
 eq \o((,d)
13.
AB2 + BC2 + AC2 =? [Sylhet Board-'15]

a
37.50 cm2
b
66.67 cm2


c
75 cm2
d
150 cm2
 eq \o((,b)
14.
In circle( [Jessore Board-'15]

i.
ratio of circumference and diameter is constant 

ii.
the radius of the nine point circle is equal to the circumradius 


iii.
the angle at the centre subtended by the arc of a circle is proportional to that arc 


Which one of the following is correct?

a
i & ii 
b
ii & iii


c
i & iii
d
i, ii & iii
 eq \o((,b)
15.
In (DEF( [Jessore Board-'15]

i.
if (D = 90(, then EF2 = DE2 + DF2

ii.
if (D = 90(, then EF2 < DE2 + DF2


iii.
if (D < 90(, then EF2 > DE2 + DF2 


Which one of the following is correct?

a
i  
b
i & ii


c
ii & iii
d
i, ii & iii
 eq \o((,a)
16.
In two similar triangles( [Jessore Board-'15]

i.
corresponding angles are equal 

ii.
corresponding sides are proportional 


iii.
triangles are congruent  


Which one of the following is correct?

a
i & ii 
b
ii & iii


c
i & iii
d
i, ii & iii
 eq \o((,a)
17.

[image: image23.jpg]@,





In figure, S is circumcentre, G is centroid, O is orthocentre( [Jessore Board-'15]

i.
AG : GP = 2 : 1

ii.
AP : AG = 3 : 1


iii.
SP =  eq \f(1,2)AO  


Which one of the following is correct?

a
i & ii 
b
ii & iii


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

18.


In the above figure, O is the circumcentre and G is the centriod of the (ABC, then( [Barisal Board-'15]

i.
AG =  eq \f(2,3)AP
ii.
BG : GQ = 2 : 1


iii.
The points orthocenter, O and G are co-liner  


Which one of the following is correct?

a
i, ii & iii 
b
i & ii


c
ii & iii
d
i & iii
 eq \o((,a)
19.

[image: image24.jpg]




In the figure, (ABC & (PQR are similar. Which one of the following is correct? [Barisal Board-'15]

a
h1 = ​h2
b
 eq \f(h1,h2) = constant 

c
 eq \f(h1,h2) =  eq \f(BC,PQ)
d
 eq \f(2h1,3h2) = 1
 eq \o((,b)
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20.
The nine point circle passes through the (
[Mirzapur Cadet-15]

a
Centroid

b
Orthocentre 


c
Circumcentre 


d
Middle points of the sides 
eq \o((,d)
21.
O is the circumcentre AP is a Diameter of the circumcircles of the triangle ABC. AD is the perpendicular drawn from the vertex A opposite side BC, Which is correct? 
[Mymensingh Girls' Cadet-15]

[image: image26.emf] 
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P  

D  

C  
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A  



a
AB.AC = AP.AD

b
AB.BD = AP.CD 


c
BD.CD = AB.AC

d
AB.AP = AC.AD
 
eq \o((,a)
22.
logxx eq \r(x)

 eq \r(3,x) = what? [Pabna Cadet-15]


a
 eq \f(4,6)
b
 eq \f(5,6) 

c
 eq \f(3,2)
d
 eq \f(11,6) 
eq \o((,d)
23.
The sum of square of median of a triangle is equal to 27.94, then What is the sum of square of three sides of a triangle? [Feni Girls' Cadet-15]

a
20.955
b
27.94 

c
37.25 
d
78.64 
eq \o((,c)
24.
How many times of the circumradius of the radius of nine point circle? [Sylhet Cadet-15]

a
Equal 
b
Twice 

c
Half 
d
Thrice 
eq \o((,b)
25.
Suppose AD = 3 unit and the of circum radius of (ABC is 2 unit. Then what is the area of the rectangular formed by the sides AB and AC ( [Jhenidah Cadet-15]

[image: image27.emf] 
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a
6 sqr unit 
b
8 sqr unit 


c
10 sqr unit 
d
12 sqr unit 
eq \o((,d)
26.
If (ABC and (DEF are similar, which one is right? [Jhenidah Cadet-15]

[image: image28.emf] 

A  

B  

C  

 

E  

F  

D  

 



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

b
 eq \f((ABC,AB2) =  eq \f((DEF,EF2) 


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

d
 eq \f((ABC,BC2) =  eq \f((DEF,ED2) 


eq \o((,a)
27.
Two circles intersect each other at .....point. [Jhenidah Cadet-15]

a
1
b
2 

c
3 
d
0 
eq \o((,b)
28.
Refer to the picture which one is true? 

[Mymensingh Girls' Cadet-14] 


a
AB.AD = BC.CD 


b
AB.AD = BC.CD + AC.BD 


c
AC.BD = AB.CD + BC.AD

 
d
BC.CD = AC.BD + AO.BO
eq \o((,b)
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Observe the figure:
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29.
In (ABC, (A = 90( and AD is perpendicular to BC at point A, which one is correct? 
[Pabna Cadet-14]


a
AB2 = BC.AD
b
AB2 = BC.AB


c
AB2 = BC.BD
d
AD2 = CD.BD

eq \o((,d)
30.
Find the correct relation (
[Joypurhat Girls' Cadet-14] 


a
AD.CP = AP.BC


b
AD.AP = BC.CP


c
AP.DP = CP.BP


d
BC.BP = AP.DP



eq \o((,a)
31.
Ptolemy was a great (


[Jhenidah Cadet-14] 


a
Astronomer & Philosopher 


b
Astronomer & Mathematician 


c
Philosopher & Mathematician 


d
Scientist & Mathematician. 

eq \o((,b)
32.
The following subjects are – [Joypurhat Girls' Cadet-15]

i.
The vertices of a quardrilateral will be concyclic, if their opposite angle are supplementary 

ii.
A triangle can be drown, if the base, the vertical angle and the sum of other two sides are given. 


iii.
The half of the complimentary angle 30( is 30(. 


Which one is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
33.


i.
The centre of the nine point circle is the middle point of the line segment joining the orthocenter and the circumcentre

ii.
The radius of the nine point circle is half of the circumardius.


iii.
If R is the circumradius of the triangle ABC and AD ( BC; then AB.AC = 2R.AD. 


With above information which one is correct? [Comilla Cadet-15]

a
i
b
i and ii


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

In figure, ABC be triangle and AP median Answer question no. 34 to 36: 
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34.
What is the name of the point O? [Mymensingh Girls' Cadet-15]

a
Orthocentre 
b
Incentre 


c
Centroid 
d
Circumcentre 
eq \o((,a)
35.
What is the name of the point S?[Mymensingh Girls' Cadet-15]

a
Orthocentre 
b
Incentre 


c
Centroid 
d
Circumcentre 
eq \o((,d)
36.
Which is correct? 


[Mymensingh Girls' Cadet-15]

a
AG : GP = 2 : 3
b
GP : AG = 3 : 2 


c
AG : GP = 2 : 1 
d
GP : AP = 2 : 1 
eq \o((,c)
Answer the questions no 37 ( 39 by following figure given below :
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AB and CD are two chords intersect each other at the point P outside of the circle, then (
37.
What is the correct one?


[Joypurhat Girls' Cadet-14]

a
AD.AP = BC.CP
b
AP.BP = CP.DP


c
AP.DP = CP.BP
d
BC.BP = AP.DP

eq \o((,b)
38.
Find the correct relation (
[Joypurhat Girls' Cadet-14]

a
BC.BP = AP.DP
b
AD.AP = BC.CP


c
AP.DP = CP.BP
d
AD.CP = AP.BC

eq \o((,d)
39.
The centre of the nine point circle is the midle point of the joining line segment of (

[Joypurhat Girls' Cadet-14] 


a
Circumcentre and orthocentre


b
Orthocenter and centroid


c
Centroid and inncentre and


d
inncentre and circumcentre

eq \o((,a)
Answer the questions no 40 ( 42 by following figure is given below :
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In the figure, (ACB = 90( and CD ( AB, then

40.
Study the following statements :  
[Comilla Cadet-14]

i.
The point of concurrence of the medians of a triangle is called the centroid 



ii.
The centroid divides any median in the ratio 3 t 1  


iii.
The correxponding angles of two equiangular triangles are proportional  


Which one of the following is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii

eq \o((,c)
41.
If E is the mid point of the median AD of the (ABC & produced BE meets AC at F. Then what is possible to proof.


[Sylhet Cadet-14]

a
AC = 3AF 
b
BE = 4EF 


c
AC = 2AF 
d
Both a & b 

eq \o((,a)
42.
The nine point circle passes through the (
[Jhenidah Cadet-14]

a
Centroid 
b
Orthocentre 


c
Circumcentre

 
d
Middle points of the sides 

eq \o((,d)
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(
Conditions for congruity of two triangles: 


Two corresponding sides and their included angles; Three corresponding sides; Two angles and a side; one right angle, hypotenuse and a side.
(  
If two triangles are equiangular, their corresponding sides are proportional.

(    If the sides of the two triangles are proportional, the opposite angles of the corresponding sides are mutually equal.     
(    The ratio of the areas of the two similar triangles is equal to the ratio of the areas of the squares drawn on their two corresponding sides.

(    The circumcentre, the centroid and the orthocentre of any triangle are collinear.

(  
Nine point circle :


The total nine points including the tri-middle points of the sides, feet of the three perpendiculars drawn from each vertex to the opposite side and the middle points of the three line segments joining the orthocenter to the vertices of any triangle lie on one circle. This circle is called the nine point circle.

(   
The centre of the nine point circle is the middle point of the line segment joining the orthocenter and the circumcentre.

(  
The radius of the nine point circle is half of the circumradius.
· The point of concurrence of the medians of a triangle is called the centroid. The centroid divides every median in the ratio 2:1
(     In any triangle the area of the rectangle included by any two sides is equal to the area of the rectangle included by the diameter of the circumcircle and the perpendicular drawn from the initial point of the two sides on the opposite side.
(
In any quadrilateral inscribed in a circle, the area of the rectangle contained by the two diagonal is equal to the sum of the area of the two rectangles contained by the two pairs of opposite sides.

· The intersecting point of the perpendicular drawn on the opposite side from the vertices of the triangle is called the orthocentre.
43.


(A = 70(, (B = 60( and (ABC and (XYZ are mutually similar, then (Z= degree ? (medium)

a
50
b
60

c
70
d
80
eq \o((,a)
44.
In the figure below, if (ABC and (DEF are equiangular triangles, which  one of the following is correct? (medium)


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

c
 eq \f(BC,AC) = \f(DF,EF) 
d
 eq \f(AB,DE) = \f(AC,DF) = \f(BC,EF) 
eq \o((,d)
(d)
45.
In the figure given below, if (ABC and (DEF are similar, then (ABC t (DEF = what?  (medium)

a
5 t 3
b
3 t 5
c
25 t 9
d
9 t 25
eq \o((,c)
46.


In the figure above, if (ABC and (DEF are similar, then what is the value of P? (medium)

a
2
b
3
c
4
d
5
eq \o((,b)
47.


If (ABC and (ADE are similar, then what is the value of x? (medium)

a
9
b
9.16

c
9.50
d
10
eq \o((,b)
48.
 If the heights of the two triangles are equal, then what about the areas of them? (medium) 

a
Equal

b
Unequal

c
Proportional

d
I
nversely proportional

eq \o((,c)
49.


If (PQR and (ABC are two equiangular triangles and QR = BC, then which one of the following is correct? (easy)

a
h1 = h2BC
b
 eq \f(h1,h2) = constant

c
 eq \f(h1,h2) = 1
d
h1 + h2 = 0
eq \o((,b)
50.
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Here (ABC and (DEF are two equiangular triangles. If the area of (ABC is 18 square cm and the area of (DEF is 32 square cm., then what is the value of x?  (hard)

a
5
b
6
c
7
d
8
eq \o((,d)
51.


In the above figure, (ABC and (DEF are equiangular and if (A = (D then x = what? (medium)

a
4
b
6
c
8
d
10
eq \o((,c)
52.


In (PQR, if BC || QR then which one of the following is correct?  (easy)


a
PB : QB = PC : RC
b
PQ : PB = PC : PR

c
PQ : QR = QR : BC
d
QR : BC = PQ : PC
eq \o((,a)
53.


In (ABC, if D is the middle point of AB and DE || BC then which one of the following is correct? (easy) 


a
AE : CE = 1 :2
b
AC : AE = 1 : 2

c
AE : CE = 1
d
AE : CE = 2 : 1
eq \o((,c)
54.


In the above figure, if BC || DE then what is the value of AC? (medium)

a
3.42
b
6.47
c
7.43
d
8.5
eq \o((,c)
55.


In the above figure if BC || DE then what is the correct value of x? (medium)

a
4
b
5 eq \f(2,3) 
c
6 eq \f(2,3) 
d
7 eq \f(1,2) 
eq \o((,c)
56.


Here (ADE =  eq \f(1,4) (ABC. If the area of (ABC is 32 square units then what will be the area of (ADE? (easy)

a
8
b
16
c
32
d
64
eq \o((,a)
57.


In the above figure, what is the value of x? (Medium)

a
2
b
3
c
4
d
6
eq \o((,c)
58.


In the above figure, what  is the value of h? (medium)

a
1.5
b
2.7
c
3.2
d
4.5
eq \o((,b)
59.


In the above figure, what is the value of x? (easy)

a
2
b
3
c
4
d
8
eq \o((,c)
60.
Here (ABC ( (DEF, if (C = 3x ( 40 and 


(F = 2x ( 10 then (x= degree? (medium)

a
15
b
25
c
30
d
50
eq \o((,c)
61.

      What is the condition to be (ABC ( (ADC if AC bisects (BAD and (BCD equally? (easy)

a
side-angle-side
b
angle-side-angle


c angle-angle-side
d
side-side-angle
eq \o((,b)
62.


If (ABC is inscribed in the circle, what is called the point S? (easy)
       a  incentre           
 b 
circumcentre


c  outcentre
d
centroid
eq \o((,b)
63.


What is called the point O of (ABC? (easy)

a
outcentre
b
incentre

       c
orthocentre
d
circumcentre
eq \o((,c)
64.


If ABCD is a rectangle inscribed in a circle then AC.BD = what?  (easy)

a
AB.CD + BC.AD
b
AB.BC + CD.AD


c
AB.CD ( BC.AD
d
AB.AD + BC.CD
eq \o((,a)
65.


ABCD is a rectangle inscribed in a circle. If 


AB = 4 cm, BC = 5 cm, CD = 3.5 cm and AD = 4.5 cm then what is the product of two  diagonals? (medium)

a
36.5
b
22.5
c
14
d
9.5
eq \o((,a)
66.
What is the value of the area of a triangle if the triangle is constructed by circumcentre, centriod and orthocentre of a triangle? (easy) 

a
0
b
1
c
10
d
undetermined
eq \o((,a)
67.


In (ABC orthocenter is O and circumcentre is S. If SP = 2 cm. then AO = what? (easy)

a
1
b
2
c
4
d
6
eq \o((,c)
68.


If R is the radius of the circumcircle of a triangle ABC then which one of the following relations is correct?  (easy)

a
AB.AC =  eq \f(1,2) R.AD
b
AB.AC = 2R.AD

c
AB. AC = 3R.AD
d
AB.AC = 4R.AD
eq \o((,b)
69.
If the circum radius of a triangle is 9 cm then what is the radius of nine point circle? (easy)

a
4.5
b
9
c
18
d
81
eq \o((,a)
70.
If the area of a nine point circle is 25 then what is the area of a circumcircle of a triangle? (hard)

a
25
b
50
c
100
d
625
eq \o((,c)
71.


What is the length of the diagonal BD? (medium)

a
5
b
5.1
c
5.5
d
6
eq \o((,b)
72.


If (ABC is equilateral then what is the length of OE? (medium)

a
2
b
2.25
c
2.50
d
3
eq \o((,b)
73.


If (ABC and (DEF are similar-


i.
(A = 60(
ii.
DF = 2.33

iii.
(ABC = (DEF


Which one 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((,a)
74.

      In the above figure, DE || BC and D is the middle point of AB (

i.
AD : BD = 1
ii.
(ADE = (ABC.

iii.
DE = 2BC

Which one 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((,a)
75.
ABCD and EFGH are squmare and rectangle respectively(

i.
they are mutually equiangular

ii.
they are dissimilar and congruent

iii.
they are similar

Which one 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)
76.


Which one is the centre of a circle and (ABC is a cyclic triangle (

i.
(ABP = 90(

ii.
AB.AC = AP.AD.

iii.
(APB and (ACD are the same arc on cyclic angle.

Which one following is correct? (medium)

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
77.


In the above figure, the circumcentre and  the centriod of the triangle ABC  are O and P respectively (

i.
BP : PR = 2 : 1
ii.
AP =  eq \f(2,3) AQ

iii.
O and P are collinear

Which one 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)
78.


In the above figure, AD, BF and CE are the three medians of a triangle (

i.
O centroid

ii.
O, divide AD in the proportion of 2: 

iii.
(ADB = 90(.


Which one 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((,a)
According to the following information, answer the questions (79-81):


(ABC and (PQR are similar
79.
What is the value of x?  (medium)

a
9
b
10
c
15
d
24
eq \o((,b)
80.
What is the value of y?  (easy)

a
10
b
9
c
8
d
6
eq \o((,b)
81.
What is the ratio of the area of (ABC and (PQR?  (medium)

a
25 : 9
b
16 : 9
c
15 : 9
d
10 : 9
eq \o((,a)
According to the following figure, answer the questions (82-84):

82.
What is the value of y? (easy)

a
2
b
3
c
4
d
5
eq \o((,b)
83.
What is the value of x? (medium)

a
1
b
1.5
c
1.60
d
2.50
eq \o((,c)
84.
What is the length of RQ? (medium)

a
3
b
3.50
c
3.75
d
4.2
eq \o((,d)
According to the following figure, answer the questions (85-87):
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The height of Rony is 5 feets and the length of his shadow is 8 feets, on the other hand the length of shadow of a tree is 32 feets.

85.
What is the height of tree? (medium)

a
10
b
15
c
18
d
20
eq \o((,d)
86.
If the tree is perpendicular to the land then what will be the angle between the tree and the land? (easy)

a
0
b
45
c
90
d
180
eq \o((,c)
87.
Find the proportion of the height of Rony and his shadow’s length? (medium)

a
0.50
b
0.625
c
0.788
d
1
eq \o((,b)
According to the following figure, answer the questions (88-91):


In (ABC, orthocenter is O, circumcentre is S and AP is a median. 


SG =  eq \f(1,2) cm and GO = 1 cm.
88.
(SGO = what? (easy)


a
0(
b
90(

c
120(
d
180(
eq \o((,d)
89.
AO = what? (easy)

a
 eq \f(1,2) 
b
1
c
2
d
4
eq \o((,d)
90.
SO = what? (easy)

a
 eq \f(1,2) 
b
 eq \f(3,2) 
c
 eq \f(5,2) 
d
 eq \f(9,2) 
eq \o((,b)
91.
What is called the point G? (easy)

a
circumcentre
b
centroid


c
median
d
orthocentre
eq \o((,b)
According to the following figure, answer the questions (92-94):

The circle centred at O is the circum-circle of (ABC.
92.
What is the length of the diameter of the circumcircle? (easy)

a
3
b
6
c
9
d
12
eq \o((,b)
93.
BC = what? (easy)

a
2.5
b
4.5
c
5
d
6.25
eq \o((,c)
94.
What is the length of AC? (medium)


a
11
b
7


c
 eq \r(11) 
d
 eq \r(15) 
eq \o((,c)
According to the following figure, answer the questions (95-97):

95.
AD = what? (medium)

a
10
b
12
c
13
d
15
eq \o((,b)
96.
DC = what? (easy)

a
5
b
7
c
8
d
10
eq \o((,a)
97.
Radius of circle, R = what? (medium)

a
7 eq \f(1,48) 
b
7 eq \f(1,5) 
c
7 eq \f(1,18) 
d
7 eq \f(1,24) 
eq \o((,d)
According to the following information  answer the question nos. (98-100):


In the above figure, the centre of this circle is O and  ABCD is the rectangle inscribed in the circle.

98.
What is the area of the rectangle formed by the sides AB and CD (square cm)? (easy)

a
10.5
b
14
c
15
d
20
eq \o((,c)
99.
What is the area of the rectangle formed by the sides AB and BC (square cm)? (easy)


a
12
b
14


c
15
d
17.5
eq \o((,d)
100.
What is the area of the rectangle formed by the sides AC and BD (square cm)? (medium)

a
17.5
b
20
c
29
d
210
eq \o((,c)
According to the following information answer the questions (101-103):

The radius of the circum circle of a equilateral triangle is 3 cm.

101.
Which one of the following is the expression of AD in terms of x? (medium) 
      a
 eq \f(\r(3),2) x 
b
 eq \f(3,4) x2 

c
 eq \r(3x2) 
d
x2
eq \o((,a)
102.
x = what? (hard) 

a
1.5
b
3
c
 eq 3\r(3) 
d
 eq 3\r(2) 
eq \o((,c)
103.
AD = what?  (easy)


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

According to the following information answer the questions (104-105): 
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In the above figure the length of all sides of a equilateral triangle is 3cm and AD is the median of BC.
104.
AD = what? (medium)

a
2.6
b
3
c
6.75
d
45.65
eq \o((,a)
105.
What is the radius of the circum circle of (ABC? (hard)

a
1.73
b
3
c
5.2
d
6.75
eq \o((,a) 
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eq \o(((((,Ques(1)
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 [Rajshahi Board-'15]

In PMN isosceles triangle PM = PN and PA ( MN.  

a.
Express  eq \o((,AP) with the help of   eq \o((,MA) and  eq \o((,MP) in triangle APM. 
2

b.
If B, is a point on MN, then show that PM2 ( PB2 = MB, BN.
4

c.
If the circumradius of (PMN is R then prove that PM2 = 2R.PA.
4

Ans to the Ques. No-1

eq \o((,a) 
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In (APM, 



 eq \o(((,AP) =  eq \o(((,AM) +  eq \o(((,MP) = −  eq \o(((,MA) +  eq \o(((,MP)


=  eq \o(((,MP) −  eq \o(((,MA)
eq \o((,b) 
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Particular enunciation: In isosaele triangle (PMN B is a point on MN. To prove that


PM2 − PB2 = MB.BN


Contraction: Join P.B. 


Proof: PM2 = PA2 + AM2 ............ (i)



PB2 = PA2 + BA2 ............. (ii)


From (i) − (ii)


PM2 − PB2 = AM2 − BA2


= (AM + BA) (AM − BA)



= (AN + BA) (AM − BA) [( AM = AN]



= BN.BM



= MB.BN

eq \o((,c)
See text chapter 3 question 12. 

eq \o(((((,Ques(2) In the circle with centre 0, the inscribed riangle is equalateral, whose circum radius is ( cm & AD ( BC.  [Barisal Board-'15]
a.
Determine the length of AD.


b.
Determine the length of side of (ABC using Brahmaguptas theorem.


c.
Determine the ratio of the areas of (ABC & circle ABC.


Ans to the Ques. No-2

Solution:

eq \o((,a) 
Let an equilateral triangle ABC be inscribed in the circle with centre O. 


Circumradius is 4 Cm & AD ( BC. 



( AD = OA + OD



= OA +  eq \f(OA,2)  [O divides AD in the ratio 2:1 internally]



=  eq \b(4 + \f(4,2)) cm



= (4 + 2) cm



= 6 cm 


( length of AD is 6 cm (Ans.) 
eq \o((,b) 
According to Brahmagupta's theorem, AB.AC = BE.AD


Or, AB2 = 8 ( 6 sq cm.   [(ABC is equilateral so AB = AC

 
& BE = 2.OB = 2.4 cm. = 8 cm.]

Or, AB2 = 48 eMÆ cm. 

Or, AB =  eq \r(48) cm.


( AB = 4 eq \r(3) cm.


( length of sides of (ABC is 4 eq \r(3) cm. (Ans.)  

eq \o((,c) 
From (b),


Length of side of equilateral (ABCa, = 4 eq \r(3) cm.


We know, 


area of equilateral triangle =  eq \f(,4)
a2 sq unit



=  eq \f(,4)
(4 eq \r(3))2 sq cm.



=  eq \f(,4)
 ( 48 sq cm.



= 12 eq \r(3) sq cm. 



= 20.785 sq cm.


& area of circle = (r2 sq unit, [ r = radius]


= 3.1416 ( 42 sq cm.   [( r = 4]



= 3.1416 ( 16 sq cm.



= 50.2656 sq cm.

( 
ratio of areas of (ABC & circle ABC


=  eq \f(20.785,50.2656) = eq \f(1,2(42) = 1 : 2.42 (Ans.)
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eq \o(((((,Ques(3) 
In the figure AB = AC and R is the circumradius of the circle.  [Mymensingh Cadet-14]
a.
State Brahmagupta's theorem. 
2

b.
If AD ( BC then prove that, AB2 = 2R.AD 
4

c.
If AE bisect (A, show that, AD2 = AB2 – BD.DC 
4

Solution to the question no. 3
eq \o((,a)
Theorem of Brahmagupta : In any triangle the area of the reactangle included by any two sides is equal to the area of the rectangle included by the diameter of the circumcircle and the perpendicular drawn from the initial point of the two sides on the opposite side. 
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eq \o((,b)
According to theorem of Brahmagupta, we have AB.AC = AP . AD .......... (i) which is based on the adjacent geometric figure where AP is a diameter of circumcircle and AD ( BC. 


Here we have been given the following geometric figure where AB = AC and R is the circumradius of the circle i.e.. 2R = AE and AD ( BC :

[image: image46.png]




Now comparing the above two figures and given information, we have, AB = AC, AE = 2R and putting these in (i) above :


AB . AB = 2R . AD


or, AB2 = 2R . AD


( AB2 = 2R . AD (Proved) 

eq \o((,c)
See textbook chapter 3.2 Ques-13.

eq \o(((((,Ques(4) If (ABC & (DEF are two triangles & the following figure:
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 [Pabna Cadet-14]
a.
If (ABC & (DEF are equiangular, then prove that their corresponding sides are proportional.
2

b.
Show that the circumcenter, the centroid and the orthocenter of triangle ABC are collinear.
4

c.
If AP = 2R then show that AB.AC = 2R.AM.
4

Solution to the question no. 4
eq \o((,a)
If two triangles are equiangular, their corresponding sides are proportional. 
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In the adjacent figures, (ABC and (DEF are equiangular triangles. i.e. (A = (D, (B = (E


and (C = (F. Then  eq \f(AB,DE) =  eq \f(AC,DF)  =  eq \f(BC,EF) 

That is, the corresponding sides are then proportional. 

eq \o((,b)
The circumventer, the centroid and the orthocenter of any triangle are collinear. 
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Particular Enunciation: Suppose, O is the orthocenter, S is the circumcentre and AP is the median of the triangle ABC. 


The orthocenter O and the circumencentre S intersect the median AP at G. If we join S, P, the line SP is a perpendicular on BC. So, it is enough to prove that the point G is the centroid of (ABC. 


We know that the distance of the Vertex from the orthocenter of any triangle is twice the distance of the opposite side of the vertex from the circumncentre of the triangle. OA is the distance of the vertex A from the orthocentre O and SP is the distance of the opposite side BC of the vertex A from the circumscentre S of (ABC. 


OA = 2SP ............... (i)


Now both AD and SP are perpendicular on BC, So, AD (( SP. 


Now, AD (( SP and AP is their intersector


( (PAD = (APS [Alternate angle]


i.e., (OAG = (SPG


Now in between (AGO and (PGS


(AGO = (PGS [Vertical opposite angle]


(OAG = (SPG [Vertical angle]


( remaining (AOG = remaining (PSG


( (AGO and (PGS are equiangular. 


So,  eq \f(AG,GP) =  eq \f(OA,SP) 

or,  eq \f(AG,GP) =  eq \f(OA,SP) 

or,  eq \f(AG,GP) =  eq \f(2SP,SP) [from the equation (1)]


or,  eq \f(AG,GP) = 1


( AG : GP = 2 : 1


i.e., The point G divides the median AP into the ratio 2 : 1


( G is the centroid of (ABC (Prove)

eq \o((,c)
See Mymensingh Girl’s Cadet College Solution to Ques. No. 3(b). 

eq \o(((((,Ques(5)

[Joypurhat Cadet-14]
In the circle ABCD,

a.
What is the relation between two opposite angles in the cyclic quadrilateral.
2

b.
Show that, AB.BC = AD.CD.
4

c.
Find the centre of the given circle.
4

Solution to the question no. 5
eq \o((,a)
The relation between two opposite angles in the cyclic quadrilateral given is :


The sum of the opposite angels = 2 right angles. 

eq \o((,b)
See at your text book. Chapter-3 (Geometry).

eq \o((,c)
Draw a Square ABCD inside the circle the line AC and BD will intersect at a point, O. O is the centre of the circle.
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AB = BC = CD = AD  


Ob the centre.

eq \o(((((,Ques(6) In any cyclic quadrilateral the area of the rectangle contained by the two diagonal is equal to the sum of the area of the two rectangles contained by the two pairs of opposite sides.  
[Faujdarhat Cadet-14]
a.
What is the name of the circle drawn through the verticles of a triangle?
2

b.
Prove the Ptolemys theorem. 
4

c.
(C in (ABC is a right angle, and CD is the perpendicular drawn from the vertex C on the hypotenuse. Prove that CD2 = AD.BD. 
4

Solution to the question no. 6
eq \o((,a)
The name of the circle drawn through the vertices of a circle is circum-circle.

eq \o((,b)
Particular Enunciation : Suppose ABCD is a cyclic quadrilateral; AC and BD are its diagonals and AB, CD and BC, AD are its two pairs of opposite sides.


The prove AC.BD = AC.CD + BC.AD.

[image: image51.png]




Construction : Without loss of generality we can assume that (BAC is smaller than (DAC; we draw (DAP making it equal to (BAC, as shown in figure.

Proof : We have (BAD = (DAP (by construction).


Adding (CAP to both sides we get


(BAP = (CAD because (BAP = (BAC + (CAP and (CAD = (DAP + (CAP.


(
(ABD = (ACD (angles on the same segment ADCP of the circle)


So, (ABP and (ACD are equiangular, hence similar.


Therefore  eq \f(BP,CD) =  eq \f(AB,AC) ( AC : BP = AB.CD ---- (1) 


Again, in the triangles ABC and APD we have (BAC = (DAP (construction) and (DADP = (ACB, because (ADP = (ACB d because (ADP and (ACB are equal, being ales on the same segment APBC  the circle.


(
remaining (ABC = remaining (APD.


So, 
The triangle ABC and ADP are equiangular,ence similar.


(
 eq \f(AD,AC) =  eq \f(PD,BC) ( AC.PD = BC.AD --------- (2) 


Adding the relation (1) and (2) we get,


AC.BP + AC.PD = AB.CD + BC.AD


or,
AC(BP + P)D) = AB.CD + BC.AD


So,
AC.BD = AB.CD + BC.AD (as, BP + PD = BD] Proved)
eq \o((,c)
General Enunciation : If (ABC is a right triangle with (C = 90( and CD is a perpendicular to AB, then CD2 = AD.BD.


Proof : We have in  (ABC, (C = (BCD +  (ACD  90( ( (i) 


Again in (BCD, (BCD + (CBD = 90( ------ (ii), since (BDC = 90(.
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Now from (i) and (ii), we get,


(BCD + (ACD = (BCD + (CBD


or,
(ACD = (CBD ------ (iii), eliminating (BCD from both sides.


Now, comparing (BCD and (ACD, we get (ADC = 90( = BDC, (CD = (CBD.


(
(CAD = (BCD.


So,
(ADC and (BDC are equiangular i.e. similar.


(
AD : CD = CD : BD


or,
CD2 = AD.BD. (Proved)
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eq \o((((((,Question(7) Three perpendicular lines AD, BE and CF are drawn from the vertices of (ABC to the opposite sides intersect at O.
a. 
Draw the figure according to the above information.
2 
b. 
Prove that, BC.CD = AC.CE .
4 

c. 
Prove that, AO.OD = BO.OE = CO.OF .
4 
Solution to the question no. 7
eq \o((,a) 
Three perpendicular lines AD, BE and CF are drawn from the vertices of (ABC to the opposite sides intersect at O. 

eq \o((,b) 
Particular Enunciation: Given, in (ABC, BE ( AC and AD ( BC. It is to be proved that, BC.CD = AC.CE.
Proof: In any triangle, the area of the square drawn on the opposite side of an acute angle is equal to the squares drawn on the other two sides diminished by twice the area of the rectangle included by any one of the other sides and the orthogonal projection of the other side on that side. 
Now, since AD ( BC, in (ABC, (ACB is acute angle.
[((ACB < right angle (ADC]

and CD is the orthogonal projection of AC on BC.

AB2 = AC2 + BC2 ( 2BC.CD …… (i)

Again, CE is the orthogonal projection of BC on AC.
( According to the theorem above,

AB2 = BC2 + AC2 ( 2AC. CE ……. (ii)

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

AC2  + BC2 ( 2BC.CD = BC2 + AC2 ( 2AC.CE


or,  ( 2BC.CD = (2AC.CE

[subtracting AC2 + BC2 from both sides]

or, 
BC.CD = AC.CE. 
[Dividing both sides by ((2)]

(
BC.CD = AC.CE (Proved)
eq \o((,c) 
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Particular Enunciation: Three perpendicular lines AD, BE and CF are drawn from the vertices of (ABC to the opposite sides intersect at O. It is to be proved that AO.OD = BO.OE = CO.OF.

Proof: In (BOF and (COE,
        (OFB = (OEC = 90(   [( CF ( AB, BE ( AC]

and (BOF = (COE    [opposite angle]

Both triangles are equiangular.

 ( The triangles are similar.
(
[image: image55.wmf]OE
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or, BO. OE = CO. OF. ............... (i)

Again, in the triangle (BOD and (AOE,
(ODB = (OEA = 90(  [( AD ( BC, BE ( AC]

and (BOD = (AOE.   [opposite angle]

( Two triangles are equiangular. 

( The triangles are similar.
(
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or, AO.OD = BO. OE ... ... ... ... (ii)

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

( AO.OD = BO.OE = CO.OF  (Proved)
eq \o((((((,Question(8) 

The inscribed triangle ABC in the circle with centre O is an equilateral triangle, length of whose side is 12 unit and the perpendiculars drawn from the vertices A and B to the opposite sides are AD and BM respectively. O is the centroid.
a. 
Locate the circum-centre, orthocenter, radius of the circum-circle and a median.
2 
b. 
Determine the radius of the circum-circle.
4 

c. 
Find the distance from the vertex A to the point E and show that, the circum-centre and the orthocenter will be same.
4 

Solution to the question no. 8
eq \o((,a)
Circum-centre is O  


Ortho-centre is E 


Medians are AD ( BC and OD ( BC and O is the circum-centre.

So, BD = CD that is, D is the midpoint of BC.

(
AD is the median.

Radius of the circum-circle: OB or OC or OA

eq \o((,b)
OD ( BC and O is the circum-centre, so D is the midpoint of BC.
(
Length of each side of the equilateral triangle is 12 units.

So, BD = CD =  eq \f(1,2) .BC =  eq \f(1,2) .12 = 6 units

(ABD is right angled triangle.

So, AB2 = AD2 + BD2    [according to the theorem of Pythagoras]


or, AD2 = AB2 ( BD2 = 122 ( 62 = 108


(  AD = 2 eq \r(27)  units


Now, the circum-centre of the equilateral triangle ABC is O will be the intersecting point of the three medians.

Again, the intersecting point of the three medians divides the medians at the ratio 2 t 1.
(
AO =  eq \f(2,3) AD   =  eq \f(2,3) .2 eq \r(27) = 4 eq \r(3)  units

So, the radius of the circum-circle is 4 eq \r(3)  units (Ans.)
eq \o((,c)
We know, at the point of intersection, medians of a triangle are divided in the ratio 2 : 1

(
OD =  eq \f(1,3)AD =  eq \f(1,3) . 2 eq \r(27) = 2 eq \r(3) unit


We know, distance from the orthocenter to vertex is twice of the distance from the circum-centre to opposite side of that vertex.


In (ABC, the orthocenter E, circum-centre O, opposite side of the vertex A is BC.


So, AE = 2.OD   




   = 2.2 eq \r(3)    = 4 eq \r(3) 

( Distance from the point A to E is 4 eq \r(3) .


Therefore, the radius is 4 eq \r(3) . So, the distance from A to E and the radius of the circum-circle are equal.

So, the distance from the point A to the points O and E are equal. 


(
The circum-centre (O) and the orthocenter (E) will be same. (Shown) 
eq \o((((((,Question(9) The bisector of (A of the triangle ABC intersects BC at the point D and the circum-circle at the point E.
a. 
Draw the figure according to the given information.
2 
b. 
Show that, AD2 = AB.AC – BD.DC.
4 

c. 
Draw the quadrilateral by considering AE and BC as diagonals. Show that, AB.CE = AE.BC ( AC.BE.
4 

Solution to the question no. 9
eq \o((,a)


eq \o((,b)
The bisector of (A of (ABC intersects BC at the point D and the circle ABC at the point E. It is to be proved that AD2 = AB.AC ( BD.DC. 



Join C, E.

In (ABD and (ACE,

(BAD = (CAE     [( AD is the bisector of (A]

(ABD = (AEC [angles subtended by the same arc]


and remaining (ADB = remaining (ACE 

[( sum of three angles of a triangle is equal to 2 right angles]

(
The two triangles are equiangular.
(
The two triangles are similar.
(
 eq \f(AD,AC)  =  eq \f(AB,AE) 
or,
AB.AC = AD.AE ................. (i)

Again, in (ABD and (CDE,

(ABD = (CED  [( angles subtended by the same arc]


and (ADB = (CDE  [opposite angles]


and remaining (BAD = remaining (DCE
(
The two triangles are equiangular, so similar.
(
 eq \f(BD,DE) =  eq \f(AD,DC) 
or,
AD.DE = BD.DC ....................... (ii)


From the equation (i), we get

AB.AC = AD.AE



= AD (AD + DE)



= AD.AD + AD.DE



= AD2 + AD.DE

or,
AD2 = AB.AC ( AD.DE



  = AB.AC ( BD.DC [putting the value from equation (ii)]


(
AD2 = AB.AC ( BD.DC  (Shown)
eq \o((,c)
Considering AE and BC as diagonals, the quadrilateral ABEC is-
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In (ABD and (AEC,

(BAD = (EAC   [( AE is the bisector of (A]


(ABD = (AEC [angles subtended by the same arc]


So, the other angles will also be equal.

So, (ABD and (AEC are equiangular.
(
 eq \f(BD,CE) =  eq \f(AB,AE) 
or,
AE.BD = AB.CE .............. (i)


Again, in (ABE and (ADC,

(BAE = (CAD  [( AE is the bisector of (A]


(AEB = (ACD [angles subtended by the same arc]

(
(ABE = (ADC   [( sum of three angles of a triangle is equal to 2 right angles]

So, (ABE and (ADC are equiangular.
(
 eq \f(AE,AC) =  eq \f(BE,CD) 
or,
AE.CD = AC.BE ............. (ii)


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

AE.(BD + CD) = AB.CE + AC.BE

or,
AE.BC = AB.CE + AC.BE

(
AB.CE = AE.BC ( AC.BE (Shown)
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eq \o(((((((,Question(10) 
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In the equilateral triangle ABC with the circum-centre O, the perpendiculars drawn from A, B and C to the opposite sides are AD, BE and CF respectively.
a. 
What times the length of OD is that of AD?
2 
b. 
If the radius of the circum-circle of the triangle is 4 cm, find the length of side of the triangle.
4 

c. 
Prove that, AB2 = OA2 + OB2 + OC2. 
4 

Solution to the question no. 10
eq \o((,a)
We know, the orthocenter and the centroid of an equilateral triangle are same point.
(
The point O is the centroid of the triangle ABC.

So, the point O divides the median AD into the ratio 2 : 1.

That is, AO =  eq \f(2,3) AD  

( 
OD = AD ( AO =  eq \b(1 ( \f(2,3)) AD

or,
OD =  eq \f(1,3)AD

That is, length of OD is  eq \f(1,3)  times that of  AD. (Ans.) 
eq \o((,b)
O is the centroid of the equilateral triangle ABC that is O is the intersecting point of the three medians.
(
AO =  eq \f(2,3) AD

or,
2AD = 3AO

or,
AD =  eq \f(3,2) AO



 =  eq \f(3,2)  ( 4  [(according to the question, radius of the circum-circle AO = 4 cm.]

(
AD = 6 cm.

We know, in any triangle, the area of the rectangle included by any two sides is equal to the area of the rectangle included by the diameter of the circum-circle and the perpendicular drawn from the initial point of the two sides on the opposite side. [Theorem of Brahmagupta]
(
AB.AC = 2R.AD  [radius of the circum-circle = R]

or,
AB.AB = 2R.AD [since (ABC is equilateral, AC = AB]

or,
AB2 = 2 ( 4 ( 6     eq \b\bc\[(\s(( R = AO = 4 cm.,   AD = 6 cm.)) 
or,
AB2 = 48

(
AB =  eq \r(48)  = 4 eq \r(3)  cm.

(
AB = AC = BC =  4 eq \r(3)  cm.


So, the required length of side is 4 eq \r(3)  cm. (Ans.)
eq \o((,c)



We know, orthocenter and centroid of an equilateral triangle are the same point. That is, the point O is the centroid of the triangle ABC.

So, the three medians AD, BE and CF of (ABC meet at the point O.

It is to be proved that AB2 = OA2 + OB2 + OC2.


Proof: AD, BE and CF are three medians of the triangle (ABC.

We know, 3 times the sum of areas of squares drawn on the three sides of a triangle is equal to 4 times the sum of areas of squares drawn on the three medians of the triangle.

(
3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) .... (i)


We know, medians of a triangle is divided internally into the ratio 2 : 1 at the centroid.
(
 eq \f(AO,OD) =  eq \f(2,1) 
or,
 eq \f(OD,AO) =  eq \f(1,2) 
or,
 eq \f(OD + AO,AO) =  eq \f(1 + 2,2)   [by compodendo]

or,
 eq \f(AD,AO) =  eq \f(3,2) 
or,
2AD = 3AO

or,
4AD2 = 9AO2

Similarly, 4BE2 = 9BO2 and 4CF2 = 9CO2

So, we get from the equation (i),


3(AB2 + BC2 + CA2) = 9AO2 + 9BO2 + 9CO2
or,
3(AB2 + BC2 + CA2) = 9(AO2 + BO2 + CO2)

or,
3(AB2 + AB2 + AB2) = 9(AO2 + BO2 + CO2)  

 eq \b\bc\[(\s(( (ABC is equilateral,( AB = BC = CA))  

or,
9AB2 = 9(AO2 + BO2 + CO2)

or,
AB2 = AO2 + BO2 + CO2
( AB2 = OA2 + OB2 + OC2 (Proved)
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eq \o(((((((,Question(11) ABC is a right angled triangle. 
a. 
Draw and describe the triangle.
2 
b. 
If (B = 90( and D is midpoint of BC , prove that, 


AC2 = AD2 + 3BD2. 
4 

c. 
Again, if (C = 90( and CD is the perpendicular drawn from the vertex C on the hypontenuse , prove that  CD2 = AD.BD.
4 
Ans. b. Similar with question no. 3 exercise-3.1; c. See Question no 8 of exercise 3.2
eq \o(((((((,Question(12) In (ABC, the three medians AD, BE and CF intersect at the point G.
a. 
What is the name of the point G in (ABC? Draw the figure with given information.
2 
b. 
Prove that, AG = 2GD.
4 

c. 
If ABC is  an equilateral triangle and the radius of its circum circle is   3.0 c.m. then find the length of the triangle.
4 
Ans. b. Similar with theorem 3.4; c. Corollary no.11 of Exercise-3.
eq \o(((((((,Question(13) In (ABC, the bisector of (A intersect BC at the point D and the circum-radius is R.
a.
Draw a figure from the given information.
2

b.
Prove that, AB2 = 2R.AD.
4

c.
Prove that, AD2 = AB. AC ( BD. DC.
4

Ans. b. See Question no 12 of exercise 3.2 c. See Question no 13 of exercise 3.2
eq \o(((((((,Question (14) 
[Pabna Govt. Girls’ high School,Pabna]
a. 
Describe the theorem of Ptolemi.
2 
b. 
Prove that AB.AD = AC.AP from the figure
4 

c. 
Show that AC.BD = AB.CD + BC.AD from the figure.
4

eq \o(((((((,Question (15)  In  (ABC, O is  the orthocentre , S is the circumcentre and middle point of  BC is D. 


[Natore Govt. High School,Natore]
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a. 
What is centroid? In what ratio does centroid divide median ?
2 
b. 
Show that, G is the centroid point of (ABC .
4 

c. 
Prove that, , AO.OD = BO.OE = CO.OF if  AD, BE and CF be the foot of  the perpendiculars from the vertex on the opposite side and they intersect at O.
4

eq \o(((((((,Question (16) (C  is the acute angle of  (ABC  and the opposite side of this acute angle is AB. The other sides are respectively AC and BC and CD is the orthogonal projection of AC on the extension of BC or BC.
[Chittagong City Corporation Inter School, Chittagong]
a. 
Draw the figure with short description.
2 
b. 
Prove that, AB2 = AC2 + BC2 ( 2BC.CD.
4 

c. 
The side BC is trisected at the point P and Q. Prove that, AB2 = AC2 = AP2 + AQ2 + 4PQ2.
4

Ans. a. Similar with theorem 3.4; c See Question no 5 of exercise 3.1
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(
Two triangles are said to be congruent if the followings are valid/true-

(a)
two similar sides and their included angle(SAS theorem)

(b)
three similar sides (SSS theorem)

(c)
two angles and one side(AAS  theorem)


(d)
one angle is right angle, hypotenuse and one side(RHS theorem)
(
If two triangles are equiangular, their corresponding sides are proportional.
(
If the sides of the two triangles are proportional, the opposite angles of the corresponding sides are mutually equal.
(
The ratio of the areas of the two similar triangles is equal to the ratio of the areas of the squares drawn of their two corresponding sides.
(
The circumcentre, the centroid and the orthocenter of any triangle are collinear.
(
The point of intersection of three medians is called the centroid of the triangle.
(
The point of intersection of the angle bisectors in a triangle is said incenter. This point is the center of the inscribed circle of the triangle.
(
The point of the intersection of the perpendicular bisectors of the sides of a triangle is called circumcentre. 
(
The point of intersection of the perpendiculars drawn from each vertex to the opposite sides is called as orthocenter. Joining the feet of the perpendiculars generates a triangle which is called pedal triangles of its original triangle.
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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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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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Practice the Solutions of this part properly. It will help you to



        solve the Creative Questions easily. 
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For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/hmtq03.pdf
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Activity promote higher thinking and to-the-point answering. 



          Practise the questions attentively.
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Pay your earnest attention to the topic-related information for 



          making your concept clear
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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 
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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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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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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.
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