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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-6.3
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After reading this chapter, the students will be able to (

1.
Prove the theorem related to triangle.


2.
Solve the problems by using the theorem and corollary related to triangle.
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Corollary-1 

If a side of a triangle is produced then exterior angle so formed is equal to the sum of the two opposite interior angles.
Solution: General Enunciation: If a side of a triangle is produced then exterior angle so formed is equal to the sum of the two opposite interior angles.
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Particular Enunciation: Let, after extending the side BC of the triangle ABC to D, the exterior angle (ACD has been formed. (ACD is the adjacent angle of (ACB and an exterior angle of the triangle. So, (BAC and (ABC are the opposite interior angles of the exterior angle (ACD.

We have to prove that, (ACD = (BAC + (ABC.

Construction: Let, draw a line CE parallel to the line BA from the point C.

Proof:  Step



Sufficiency
(1) BA || CE 
[according to the construction]

and AC is a secant line.

( (BAC = (ACE   [Alternate angles].........  (i)

(2) Again, BA || CE and BD is a transversal.

( (ABC = (ECD   [Corresponding angles]... ...  (ii)

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

(BAC + (ABC = (ACE + (ECD

or, (BAC + (ABC = (ACD  [((ACE + (ECD = (ACD]
( (ACD = (BAC + (ABC (Proved)

Corollary-2

If two side of a triangle is produced, the exterior angle so formed is greater than two interior opposite angles.

[image: image64.wmf]Solution: General Enunciation: If two side of a triangle is produced, the exterior angle so formed is greater than two interior opposite angles.

Particular Enunciation:

Let, after extending the side BC to E of the triangle ABC, an exterior angle (ACE has been formed. (BAC and (ABC are two opposite interior angles of the exterior angle (ACE of the triangle.

We have to prove that, exterior angle (ACE ( opposite interior angle (BAC and exterior angle (ACE ( opposite interior angle (ABC.

Proof:   Step 

Sufficiency

(1)
In the triangle ABC,


(ABC + (ACB + (BAC = 2 right angles ... ... (i) 


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

(2)
Again, another straight line BE meet at the end point C of AC. 


For that reason, the adjacent angles, (ACB and (ACE has been formed.


( (ACB + (ACE = 2 right angles... ... ...  (ii)

(3)
Comparing the equations (i) and (ii) we get,


(ACB + (ACE = (ABC + (ACB + (BAC 


or, (ACE = (ABC + (BAC
 [omitting the angle (ACB from both sides]


( (ACE ( (ABC and (ACE ( (BAC. (Proved)

Corollary-3

The acute angles of a right angled triangle are complementary to each other.
Solution: Let, ABC is a right angled triangle, where the angle (B = 1 right angle = 90(
We have to prove that, the angles (A and (C are complementary to each other.

That is, (A + (C = 1 right angle or 90(
Proof: Step                         Sufficiency

Sum of three angles of a triangle = 180(
( In the triangle ABC, (A + (B + (C = 180(
or, (A + (C + 90( = 180(               [Since, (B = 90(]
or, (A + (C = 180( ( 90(
( (A + (C = 90(
( The acute angles of a right angled triangle are complementary to each other. (Proved)

1. 
The lengths of three sides of a triangle are given below. In which case it is possible to draw a triangle?


a
5 cm, 6 cm, and 7 cm. 
b
3 cm, 4 cm, and 7 cm.


c
5 cm, 7 cm, and 14 cm.
d
2 cm, 4 cm, and 8 cm. 
eq \o((,a)

Explanation: Sum of any two sides of a triangle is greater than the third side.

2.
Consider the following information:


i.
A right angled triangle is a triangle with each of three angles right angle.


ii.
An acute angled triangle is a triangle with each of three angles acute.


iii.
A triangle with all sides equal is an equilateral triangle.


Which of the following is correct?


a i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
 
Use the figure below to answer questions 3 and 4.


3.
Which one is a right angle?

a
(BOC 
b
 (BOD


c
(COD
d
(AOD

[NB: b and d both are equal to 1 right angle]
4.
What is the angle complementary to (BOC?


a
(AOC 
b
 (BOD


c
(COD
d
(AOD
eq \o((,c)

Explanation: (BOC + (COD = 90(
5.
Prove that, the triangle formed by joining the middle points of the sides of an equilateral triangle is also equilateral.
Solution: General Enunciation: The triangle formed by joining the middle points of the sides of an equilateral triangle is also equilateral.
Particular Enunciation: Let, (ABC is an equilateral triangle.

That is, AB = BC = CA. The middle points of the sides AB, AC and BC are D, E and F respectively. After joining D, E; E, F and F, D the triangle DEF has been formed.

We have to prove that, (DEF is equilateral.


Proof:
Step 

Sufficiency

(1)
In the triangle ABC, DE is the line segments joining the middle points of AB and AC.


( DE =  eq \f(1,2) BC [( The line segment joining the middle points of the two sides of a triangle is half of the third side of the triangle]

(2)
Again, in the triangle ABC, 


DF is the line segment joining the middle points of the sides AB and BC.


( DF =  eq \f(1,2) AC    [For the same reason]


(3) Similarly, EF =  eq \f(1,2) AB

(4) But, it is given that, (ABC is equilateral. That is, AB = BC = AC


or,  eq \f(1,2) AB =  eq \f(1,2) BC =  eq \f(1,2) AC


( EF = DE = DF   

[( EF =  eq \f(1,2) AB, DE =  eq \f(1,2) BC and DF =  eq \f(1,2) AC]


( ( DEF is equilateral (Proved)
6.
Prove thet, the three medians of an equilateral triangle are equal.

Proof: General Enunciation: The three medians of an equilateral triangle are equal.

Particular Enunciation: Let, (ABC is an equilateral triangle. So, AB = BC = CA. The three medians of the triangle ABC are AD, BE and CF. 


We have to prove that, the medians are equal, that is, AD = BE = CF.


Proof: Step 


Sufficiency

(1) In (ABD and (ACF,



AB = AC, [( (ABC is equilateral]


BD = AF    [Since, half of equal sides]


And included angle (B = included angle (A

[( Every angles of equilateral triangle are equal]


( (ABD ( (ACF   [( Two sides and their interior angle of both triangles are equal]


So, AD = CF ... ... ...  (i)

(2) Similarly it can be proved that,



BE = CF  ... ... ... ...  (ii)

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

AD = BE = CF (Proved)

7. Prove that, the sum of any two exterior angles of a triangle is greater than two right angles.
Solution: General Enunciation: The sum of any two exterior angles of a triangle is greater than two right angles.

Particular Enunciation: After extending any side of the triangle ABC two exterior angles is to be formed. Now let, after extending the side BC in one direction to E and in other direction to F two exterior angles (ABE and (ACF is formed.

We have to prove that, (ABE + (ACF ( 2 right angles

Proof: Step



Sufficiency
(1) In the triangle ABC, 


exterior angle (ABE = (A + (C ... ... ... (i) 


[( Exterior angle of any triangle is equal to the sum of two opposite interior angles of the triangle]

(2)
Again, in the triangle ABC,


Exterior angle (ACF = (A + (B ... ... ... (ii)
 [For the same reason]

(3)
By adding the equations (i) and (ii) we get,


(ABE + (ACF = (A + (B + (C + (A


or, (ABE + (ACF = 180° + (A     


[( Sum of three angles of any triangle is equal to 2 right angles]


( (ABE + (ACF > 2 right angles or 180° (Proved)

8. D is a point inside a triangle ABC. Prove that, 

AB + AC ( BD + DC.


Solution:

Particular Enunciation: D is a point interior to the triangle. Join B, D and C, D.
We have to prove that, AB + AC ( BD + DC.

Construction: Let us extend the side CD such that it meets with AB at the point E.

Proof: 
Step 
Sufficiency
(1)
Sum of any two sides of a triangle is greater than the other side of that triangle.

( From the triangle ACE,

AC + AE ( CE

or, AC + AE ( CD + DE [( CE = CD + DE ] ... ... (i)

(2) Again, from the triangle BED,

DE + BE ( BD ... ...... ... (ii)

(3) Adding the equations (i) and (ii) we get,

AC + AE + DE + BE > CD + DE + BD

or, AC + AB + DE > CD + DE + BD [( AE + BE = AB]

( AB + AC > BD + CD [omitting DE from both sides] 

(Proved)
9. If D is the middle point of the side BC of the triangle ABC, prove that, AB + AC ( 2AD.


Solution: 

Particular Enunciation: Given that, D is the middle point of the side BC. Let us join A, D. We have to prove that, AB + AC ( 2AD.

Construction: Let, we extend AD to E, such that, we get DE = AD. Let us join E, C. 

Proof: 
Step 
Sufficiency
(1) In  (ABD and (ECD,

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

AD = ED     [According to the construction]

And the included angle (ADB = included angle (EDC      [opposite angles]

( ( ABD ( (ECD  

[( Two sides and their included angles are equal]

So, AB = EC ... ... ... (i)

(2) Now, in the triangle AEC,

AC + CE ( AE  [( Sum of the two sides of a triangle is greater than the third one]

or, AC + AB ( AD + DE    [( From (i), AB = CE ]

or, AB + AC ( AD + AD

[( According to the construction, DE = AD]

( AB + AC ( 2AD.   (Proved)
10. Prove that, the sum of three medians of a triangle is less than its perimeter.

Solution: General Enunciation: The sum of three medians of a triangle is less than its perimeter.


Particular Enunciation: Let, the three medians of the triangle ABC are AD, BE and CF; 

We have to prove that, AD + BE + CF <AB + BC + CA  

Construction: Let us extend AD to G such that we get, DG = AD. Join G, C.

Proof: 
Step 
Sufficiency
(1)
In (ABD and (GCD,


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


AD = GD     [According to the construction]


And the included angle (ADB = included angle (GDC
[opposite angles]


((ABD ( ( GCD
 [( Two sides and their interior angles of two triangles are equal]


So, AB = CG   ... ... ... (i)

(2)
Now, in the triangle ACG,


CA + CG ( AG       [( Sum of any two sides of a triangle is greater then the third side of that triangle]


or, CA + AB ( AD + GD   [( From (i) , AB = CG]


or, CA + AB ( AD + AD   [according to the construction, GD = AD]


or, AB + CA ( 2AD ... ... ... (ii)

(3)
Similarly it can be proved that, 


BC + AB ( 2BE ... ... ... (iii)


And CA + BC ( 2CF  ... ... ... (iv)

(4)
By adding the equations (ii), (iii) and (iv) we get,


AB + CA + BC + AB + CA + BC ( 2AD + 2BE + 2CF


or, 2 (AB + BC + CA) ( 2 (AD + BE + CF)


or, AB + BC + CA ( AD + BE + CF

[dividing both sides by 2]


( AD + BE + CF < AB + BC + CA    (Proved)
11. A is the vertex of an isosceles triangle ABC, and the side BA is produced to D such that BA=AD; Prove that, (BCD=1 right angle.

Solution: Particular Enunciation: (ABC is isosceles whose vertex is A. So, AB = AC. The side BA is produced to D such that AD = BA. Let us join C, D. 

We have to prove that, (BCD = 1 right angle.

Proof: 
Step 
Sufficiency
(1) In the triangle ABC, 


    AB = AC 

[( (ABC is isosceles]


( (ACB = (ABC ... ... ... (i) 

 [opposite angles of equal sides are equal]

(2)
Again, in the triangle ACD,


     AD = AC 
                      [(AB = AD]


( (ACD = (ADC ... ... ... (ii)  [For the same reason]

(3)
Now, by adding the equations (i) and (ii) we get,


(ACB + (ACD = (ABC + (ADC


or, (BCD = (ABC + (ADC

[( (ACB + (ACD = (BCD]


( (ADC + (ABC = (BCD

(4)
Now in the triangle BCD, 


(BCD + (BDC + (DBC = 2 right angles 

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


or, (BCD + ((ADC + (ABC) = 2 right angles


or, (BCD + (BCD = 2 right angles

[( (ADC + (ABC = (BCD]


or, 2(BCD = 2 right angles


or, (BCD = 1 right angles [Dividing both sides by 2]


( (BCD is 1 right angle. (Proved)

12. The bisectors of the angles (B and (C of a triangle ABC intersect at O. Prove that, (BOC = 90° +  eq \f(1,2) (A.

Solution: 

Particular Enunciation: Given that, the bisectors of the angles (B and (C of the triangle ABC intersect at the point O. That is, BO and CO are the bisectors of the angles (ABC and (ACB. We have to prove that, (BOC = 90° +  eq \f(1,2) (A.

Proof: 
Step 
Sufficiency
(1) In the triangle ABC,


(A + (B + (C = 180° [( Sum of three angles of a triangle is equal to 180° or 2 right angles]


or, eq \f(1,2) (A + eq \f(1,2) (B + eq \f(1,2) (C = 90°

[dividing both sides by 2]


( eq \f(1,2) (B + eq \f(1,2) (C = 90° – eq \f(1,2) (A ... ... ... ... (i)

(2) In the triangle BOC,


(BOC + (OBC + (OCB = 180°


or, (BOC + eq \f(1,2) (B + eq \f(1,2) (C = 180°    [( BO and CO are the bisectors of (B and (C respectively]


or, (BOC + 90° – eq \f(1,2) (A = 180°
[From (i)]


or, (BOC = 180° – 90° + eq \f(1,2) (A


( (BOC = (90° + eq \f(1,2) (A (Proved)

13. If the sides AB and AC of a triangle ABC are produced and the bisector of the exterior angles formed at B and C meet at O, prove that,

(BOC = 90° – eq \f(1,2) (A.

Solution: 
Particular Enunciation: Two exterior angles (DBC and (ECB of the triangle ABC has formed at the points B and C after Producing the side AB to D and AC to E. Now, the bisector of (DBC is BO and the bisector of (ECB is CO meets each other at the point O.
We have to prove that, (BOC = 90° – eq \f(1,2) (A.

Proof: 
Step 
Sufficiency
(1) We know, sum of three angles of a triangle is equal to 2 right angles or 180°


( In the triangle ABC,


(A + (B + (C = 180°


or,  eq \f(1,2)  (A +  eq \f(1,2)  (B +  eq \f(1,2)  (C = 90( ... ... ... (i)

(2) Again, in the triangle BOC,


(BOC + (OBC + (OCB = 180° 


or, (BOC + eq \f(1,2) (DBC + eq \f(1,2) (ECB = 180° 




[( BO and CO are the bisectors of (DBC and (ECB respectively]


or, (BOC + eq \f(1,2) (180( – (B) + eq \f(1,2) (180( – (C) = 180(

[((CBD is supplementary to (B and (BCE is supplementary to (C]


or, (BOC + 90( –  eq \f(1,2) (B + 90( – eq \f(1,2)  (C = 180(

or, (BOC = 180° – 90( – 90( + ( eq \f(1,2) (B +  eq \f(1,2) (C +  eq \f(1,2) (A) –  eq \f(1,2) (A   


( (BOC = 90( –  eq \f(1,2) (A [From (i)] (Proved)
 

14. In the adjoining figure, (C = 1 right angle and (B = 2(A. Prove that, AB = 2BC.


Solution: Particular Enunciation: According to the figure, in the triangle ACB,


(C = 1 right angle and (B = 2(A.


We have to prove that, AB = 2BC.

Construction: Produce BC to D such that, BC = CD. Join A, D.

Proof: 
Step 
Sufficiency
(1) Given that, (C = 90(

( (B + (A = 90(

or, 2(A + (A = 90  [Since, (B = 2(A]


or, 3(A = 90(    ( (A = 30(

That is, (BAC = 30(

So, (A = 30(
(2) Again, (B = 2(A = 2 ( 30( = 60(

That is, (ABD = 60(
(3) In (ABC and (ACD,


BC = CD    [According to the construction]


AC=AC [General side]


And included angle (ACB = included angle (ACD      
[Each of them is 1 right angle]


( ( ABC (( ( ACD


( (BAC = (CAD = 30(

Then, (BAD = (BAC + (CAD  




   = 30( + 30( = 60(
(4) In the triangle ABD,


(ABD + (BAD + (ADB = 180(

or, 60( + 60( + (ADB = 180(

or, 120( + (ADB = 180(

( (ADB = 60(

So, the triangle ABD is equilateral.


( AB = BD


or, AB = BC + CD


or, AB = BC + BC    [Since,  BC = CD]


( AB = 2BC (Proved)

Alternative Proof: Given that, (C = 90(

( (A + (B = 90(

or, (A + 2(A = 90(;  [Since, (B = 2(A]


or, 3(A = 90(

or, (A = 30(

or, 2(A = 2 ( 30(; [Multiplying both sides by 2]


( (B = 60(; [Since, (B = 2(A]


Now, from the triangle ABC we have,

     cos(B =  eq \f(BC,AB) 

or, cos60( =  eq \f(BC,AB) 

or,  eq \f(1,2) =  eq \f(BC,AB) 

( AB = 2BC (Proved)

15. Prove that, the exterior angle is formed by producing any side of a triangle is equal to the sum of the interior opposite angles.

Solution: General Enunciation: The exterior angle so formed by producing any side of a triangle is equal to the sum of the interior opposite angles.


Particular Enunciation: Let, the exterior angle

(ACD is formed after producing the side BC to D of the triangle ABC. (ACD is the adjacent angle of the interior angle (ACB of the triangle. So, the angles, (BAC and (ABC are the opposite interior angles of the exterior angle (ACD of the triangle.

We have to prove that, (ACD = (BAC + (ABC.

Construction: Let us draw a line CE from the point C parallel to BA.

Proof: 
Step 
Sufficiency

(1) BA (( CE     [According to the construction]                           


and AC is the transversal.


( (BAC = (ACE ... ... ...  (i) [ alternate angles]  

(2) Again, BA (( CE and BD is the secant line


( (ABC = (ECD  ... ... ...  (ii) [corresponding angles]  

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


(BAC + (ABC = (ACE + (ECD


or, (BAC + (ABC = (ACD

[( (ACE + (ECD = (ACD]


( (ACD = (BAC + (ABC
  (Proved)
16. Prove that, the difference between any two sides of a triangle is less than the third.
Solution: General Enunciation: The difference between any two sides of a triangle is less than the third.

Particular Enunciation: Let, in the triangle ABC, AB > AC. We have to prove that, AB ( AC < BC

Construction: Let us cut AD = AC from AB and join C, D.

Proof: 
Step 
Sufficiency

(1)
In the triangle ACD, AD = AC ( (ACD = (ADC

(2) Again, in the triangle ACD, 


exterior angle (BDC > interior angle (ACD

[The exterior angle formed by producing any side of a triangle is greater than any opposite interior angle of the triangle]


( (BDC > (ADC………………….(i)

(3) Again, in the triangle BDC,


exterior angle (ADC > interior angle (BCD……………(ii)


( (BDC > (BCD [Combining (i) and (ii)]

(4) Now, in the triangle BDC, (BDC > (BCD


( BD < BC 



[Since, two sides of a triangle are unequal then the opposite side of the greater angle is greater than the other side]


or, AB ( AD < BC


( AB ( AC < BC 
   [( AD = AC] (Proved)

17. In the adjoining figure, 

(B = 1 right angle and D is the middle point of the hypotenuse AC of the triangle ABC. Prove that, BD =  eq \f(1,2) AC.
Solution: 

Particular Enunciation: Given that, in the triangle ABC, (B = 1 right angle and D is the middle point of AC. Let us join B, D. We have to prove that, BD =  eq \f(1,2) AC.


Construction: Let us take the point E as the middle point of AB and join D, E.

Proof: 
Step 
Sufficiency

(1) E and D are the middle points of AB and AC of the triangle ABC. [According to the construction]

   
(  DE || BC.      [( The line segment joining the middle points of any two sides of a triangle is parallel to the third side]


( (AED = Corresponding angle (EBC = 1 right angle

[By assumption]

(2)
 Now, in the triangle AED and BED,

 AE = BE, [E is the middle point of AB]


DE is the general side.


and included angle (AED = included angle (BED     
[( Each of them is right angle]


( (AED ( (BED


( AD = BD

(3) 
But, AD =  eq \f(1,2) AC.


( BD =  eq \f(1,2) AC. (Proved)

18. In (ABC, AB ( AC and the bisector AD of (A intersects BC at D. Prove that, (ADB is an obtuse angle.

Solution: 

Particular Enunciation: Given that, in the triangle ABC, AB ( AC and the bisector AD of (A intersects BC at D. We have to prove that, (ADB is an obtuse angle.
Proof: 
Step 
Sufficiency
(1) In the triangle ABC, AB > AC

( (C > (B  [If two sides of a triangle are unequal, then the opposite angle of the greater side is greater than the opposite angle of the smaller side]

or, (C +  eq \f(1,2) (A > (B +  eq \f(1,2) (A

[by adding  eq \f(1,2) (A with both sides]

(2)
Again, in the triangle ACD, exterior angle (ADB = opposite interior angle ((C +  eq \f(1,2)  (A)

(3)
and, in the triangle ABD, exterior angle


(ADC = opposite interior angle ((B +  eq \f(1,2)  (A)


( (ADB > (ADC

[Since, (C +  eq \f(1,2)  (A > (B +  eq \f(1,2)  (A]


Since the angles are adjacent and unequal,


( 90( < (ADB < 180(

( (ADB is an obtuse angle. (Proved)

19. Show that, any point on the perpendicular bisector of a line segment is equidistant from the terminal points of that line segment.

Solution: General Enunciation: Any point on the perpendicular bisector of a line segment is equidistant from the terminal points of that line segment.


Particular Enunciation: Let, EF bisects the line AB perpendicularly at the point C. P is a point on the perpendicular bisector EF and the end points of AB are A and B. Let us join A, P; B, P.

We have to prove that, the points A and B are equidistant from the point P.

That is, PA = PB.
Proof: 
Step 
Sufficiency
(1)
(PCA = (PCB = 1 right angle 

[( EF intersects the line AB perpendicularly at the point C]

(2)
Now, in (APC and (BPC,


AC = BC
[( EF bisects the line AB at the point C]


PC is the general side.


and included angle (ACP = included angle (BCP [( Each of them is right angle]


( (APC ( (BPC


( PA = PB (Proved)

20. In the right angled triangle ABC, (A =1 right angle and D is the mid point of BC.


a.
Draw a triangle ABC with the given information.

b. 
Prove that, AB + AC > 2AD


c.
Prove that, AD =  eq \f(1,2) BC



Solution: 
eq \o((,a)
According to the information (ABC is the required triangle. 

eq \o((,b) The solution is given in exercise-6.3, question no.-9. 
eq \o((,c) Particular Enunciation: Let, in the triangle ABC,

 (A = 1 right angle and D is the middle point of BC. We have to prove that, AD =  eq \f(1,2) BC.

Construction: Let us join A, D. Let us consider the middle point of AB as E and join D, E.

Proof: 
Step 
Sufficiency
(1)
In the triangle ABC, E and D are the middle points of AB and BC respectively.


( DE || AC    [Since, the line segment joining the middle points of any two sides of a triangle is parallel to the third line of the triangle]


( Corresponding (BAC = corresponding (BED = 1 right angle.

(2)
Now, in the triangles (AED and (BED,


AE = BE
[Since, E is the middle point of AB]


DE is the general side.


and included angle (AED = included angle (BED [Since, each of them right angle]


( (AED ( ( BED


( AD = BD

(3)
But, BD =  eq \f(1,2) BC


( AD =  eq \f(1,2) BC (Proved)
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
In a triangle(

i.
three angles are equal called equilateral triangle 


ii.
three angles are a cute angle called a cute angled triangle 


iii.
one angle is right angle is called right angled triangle. 


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

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
2.


[image: image3.emf] 

Q  

P  

G  

A  

H  

B  

R   S  



In this figure, PQ || RS, and  AB line intersect G at point and H, then(

i.
(AGQ = similar(GHS


ii.
(QGH + (GHS = 180(

iii.
(AGQ = (RHB

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

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
3.
Which is the complementary of Acute angle.   [R.B. 15]

a
Straight angle
b
Obtuse angle 


c
Right angle
d
Acute angle 
eq \o((,d)
4.

[image: image4.jpg]R
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PQR is an equilateral trangle, QR is extended to S. (PRS = what?  [Ch.B. 15]

a
150(
b
120(

c
90(
d
60(
eq \o((,b)
5.
To draw (ABC, which following information will be applied?   [Ch.B. 15]

a
AB = 3 cm, BC = 6 cm, AC = 10 cm


b
(A = 50(, (B = 30(, (C = 100(

c
AB = cm, BC = 10 cm, AC = 6 cm


d
(A = 60(, (B = 40(, (C = 80(
eq \o((,==)
6.


[image: image5.emf] 

A  

E  

D  

C  

B  



In the figure, if BC || DE and AB = 8cm, BC = 6cm then, (

i.
DE = 3cm


ii.
AD = 4cm


iii.
(ABC and (ADE 

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

a
i & ii
b
ii & iii


c
i & iii
d
i, ii & iii
eq \o((,d)
7.
Generally, how many steps should be followed in proving the geometrical theorem?   [B.B. 15]

a
4
b
3


c
2
d
1
eq \o((,a)
8.

[image: image6.jpg](o]





If AB = CD and BE = CE, then what is the correct?  [B.B. 15]

a
AD =  eq \f(1,2) AB
b
DE =  eq \f(1,2) AB


c
BE =  eq \f(1,2) AB
d
CE =  eq \f(1,2) AB
eq \o((,b)

[image: image7.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 question

s

 and answers. So, practice t

hem with proper attention.

 

 



9.
(ABC is equilateral triangle, AD ( BC and AB = 6 cm. What is the length of BD in cm.?   [Comilla Cadet-15]

a
 eq \r(2)
b
2 


c
3 
d
8 
eq \o((,c)
10.
2BD = ? [Sylhet Cadet-15]

[image: image8.emf] 
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a
2AC
b
AC


c
AD
d
BC
eq \o((,b)
11.
The length of two sides of an isosceles triangle are 5 cm and 7 cm. Which one is the other side? [Barisal Cadet-15]

a
2 cm
b
5 cm


c
6 cm
d
none of them
eq \o((,b)
12.
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In the above figure AB = AC, (ABC = 65(, which one is the value of (BAC? [Barisal Cadet-15]

a
50(
b
40(

c
80(
d
90(
eq \o((,a)
13.
If the pairs of vertically opposite angles are of 90(, the intersecting lines are called? 



[Mymensingh Girls' Cadet-14]



a
Parallel
b
Perpendicular


c
Oblique
d
None

eq \o((,b)
14.
How many dimensions of a point has? 
[Rajshahi Cadet-14]



a
zero
b
one


c
two
d
three

eq \o((,a)
15.
In which triangle medians and perpendiculars are equal?  
[Barisal Cadet-14]

a
Isosceles triangle
b
Equilateral triangle 


c
Scalene triangle 
d
Right angled triangle 

eq \o((,b)
16.
Which one is the greatest chord?  
[Barisal Cadet-14]

a
Radius
b
Diameter 


c
Arc
d
Circumference 

eq \o((,b)
17.
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In the above figure AB = AC, (ABC = 48(, which one is the value of (BAC?  
[Barisal Cadet-14]

a
48(
b
84( 


c
96(
d
72(

eq \o((,b)
18.
The line segment joining the mid-points of any two sides of a triangle in length of the third side is(


[Mirzapur Cadet-14]



a
one third
b
half


c
equal
d
twice

eq \o((,b)
19.
Which one is a reflex angle? 
[Mymensingh Girls' Cadet-14]



a
0(
b
181(

c
180(
d
90(

eq \o((,b)
20.
In an equilateral (ABC, the bisector of (B and (C intersect at O, then (BOC = ? 
[Jhenidah Cadet-14]

a
180(
b
150( 


c
120(
d
90

eq \o((,c)
21.
In which ratio three medians of a triangle intersect each other?  
[Barisal Cadet-14]  


a
3 t 1
b
2 t 1 


c
2 t 3
d
3 t 2 

eq \o((,b)
22.
If A line segment DE divides the two sides AB & AC or its produced section of a triangle ABC proportionally, which one of the following is correct?  
[Barisal Cadet-14]

[image: image11.emf] 
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a
BC = DE
b
BC || DE 


c
AD = BC
d
AE = BC 

eq \o((,b)
23.
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[Feni Girls' Cadet-14]

In the figure AD = BD and AE = CE



(i)
DE || BC
(ii)
DE = BC


(iii)
DE =  eq \f(1,2)BC
(iv)
DE(AB

Which is correct by the above information?


a
i and iii
b
i and ii


c
i and iv
d
ii and iv

eq \o((,a)
24.
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In figure AD = BD & AE = CE. 
[Sylhet Cadet-14]

i.
DE || BC
ii.
DE =  eq \f(1,2)BC 


iii.
AB ( BC


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((,a)
25.
In the figure of no. 27– 
[Barisal Cadet-14]

i.
AB/AD = AC/AE
ii.
AB/BD = AC/CE 


iii.
AB/BC = AC/DE 


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii

eq \o((,a)
Answer the question nos. 26-27 according to the information below: [Joypurhat Girls' Cadet-15]
AD, BE and CF are three medians of an equilateral triangle ABC & AD  = 5 cm.

26.
What is the length of (BE + CF) in cm.?

a
5
b
10


c
15
d
20
eq \o((,b)
27.
Which one is the relation between (BAD and (ABD?

a
(BAD = (ABD
b
(BAD = 2(ABD


c
(ABD = 2(BAD
d
(BAD + (ABD = 180(
eq \o((,c)
Answer the question numbers 28(30 on the basis of the figure.
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C  

A   B  


[Jhenidah Cadet-15]
28.
What is called the triangle if AB = BC

a
isosceles right angle triangle


b
right angle triangle


c
obtuse angle triangle
d
acute angle triangle
eq \o((,a)
29.
(A ( (C = ?
[Jhenidah Cadet-15]

a
10(
b
15(

c
0(
d
90(
eq \o((,c)
30.
AB = 10 cm. what will be the area of the square if it constructed on AC? 
[Jhenidah Cadet-15]

a
100 eq \r(2) sq.cm
b
200 eq \r(2) sq.cm


c
25sq.cm
d
200 sq.cm
eq \o((,d)
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	((( 6.5  Triangles(Text book Page (112-113)


· Each side and angle of an equilateral triangle is equal.
· If two sides of a triangle are equal, it is isosceles triangle and if none of the sides is equal, it is scalene triangle.
· The measurement of any angle of an acute angled triangle is less than 90( and the measurement of an angle of a right angled triangle is equal to 90( and the measurement of an angle of an obtuse angled triangle is greater than 90(.
· The sum of the lengths of any two sides of a triangle is greater than the third side.
31.
What is the measurement of each angle of an equilateral triangle? (easy) 

a
45(
b
60(
c
90(
d
120(
            eq \o((,b)
32.
The length of three sides are given below. In which case a triangle can be drawn?

a
5 cm., 6 cm. and 7 cm.
b
3 cm., 4 cm. and 7 cm.

c
5 cm., 7 cm. and 14 cm.
d
2 cm., 4 cm. and 8 cm.
eq \o((,a)
33.
If the lengths of two sides of an isosceles triangle are 5 cm. and 7 cm, what is the length of the other side in cm? (medium)

a
2
b
3
c
4
d
7
            eq \o((,d)
34.
If the lengths of the three sides of a triangle are 3 cm., 2 cm. and 4 cm., which type of triangle is it? (medium)

a
right angled
b
equilateral

c
isosceles
d
scalene
            eq \o((,d)
35.
In which of the following triangle complementary angles can be found? (medium)

a
right angled
b
equilateral

c
obtuse angled
d
acute angled  
            eq \o((,a)
36.
If two straight lines intersect each other, how much angle is produced at the point of intersection? (easy)


a
90(
b
180(

c
270(
d
360(
            eq \o((,d)
37.
In (ABC,  if (A = x, (B = 2x and (C = 3x, which type of triangle is it? (hard)

a
right angled
b
acute angled

c
obtuse angled
d
isosceles 
            eq \o((,a)
38.
Which one of the following is the angle of an isosceles right angled triangle? (easy)


a
30(
b
35(

c
45(
d
60(
            eq \o((,c)
39.
If the lengths of the sides of a triangle (ABC are  a, b and c unit, which of the following is its perimeter? (medium)

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

c
a + b + c
d
2(a + b + c)
eq \o((,c)
40.
If the largest angle of a triangle is (, by which of the following conditions the triangle will be obtuse angled? (easy)

a
0( < ( < 270(
b
90( < ( < 180(

c
0( < ( < 90(
d
90( < ( < 270(
eq \o((,b)
41.
For the acute angled triangle ABC, which of the following is correct? (medium)

a
(A = 90(
b
(A > 90(

c
(B < 90(
d
(B > 90(
eq \o((,c)
42.
In the following figure, the bisector of (B and (C of (ABC meet at the point O, which of the following is the measurement of (BOC? (medium) 



a
90( – (A
b
90( –  eq \f(1,2) (A 

c
90( +   eq \f(1,2) (A
d
90( + (A
eq \o((,c)
43.
In the figure given beside, BO and CO are the bisector of the two external angles (CBE and (BCF, which of the following is the correct measurement of (BOC? (medium) 


a
90( –  eq \f(1,2) (A
b
90( + (A 

c
90( +  eq \f(1,2) (A
d
90( – ( A
eq \o((,a)
44.
In the figure of (ABC, if (ABC = 1 right angle and D is the midpoint of AC, 2BD = what?(medium)


a
2AC
b
2AB
c
AC
d
 eq \f(1,2) BC
eq \o((,c)
45.



In the figure, (POC = what? (easy)

a
25(
b
35(
c
40(
d
45(
eq \o((,d)
46.



In the figure, y = what? (medium)

a
10(
b
20(
c
30(
d
70(
            eq \o((,d)
47.



In the figure, x = what? (easy)

a
30(
b
60(
c
80(
d
95(
           eq \o((,c)
48.



In the figure, AB || DC, x = what? (medium)

a
45(
b
55(
c
75(
d
100(
            eq \o((,a)
49.
In the figure, if AD is the median (

i.
BD = DC.

ii.
(ABD is right angled triangle.

iii.
perimeter = AB + BC + CA.


Which of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
            eq \o((,b)
50.
If AD (BC  (

i.
the height of (ABC is  AD.


ii.
(ABD is right angled triangle.

iii.
(ABC is acute angled triangle.

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((,d)
51.
If the lengths of the sides of an equilateral triangle are a, b and c unit respectively (

i.
a = b.
ii.
b = c.

iii.
a = b ( c.

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)
52.
In the figure (
         i.
(ABC is acute angled triangle.

ii.
(ABC is isosceles triangle.

iii.
AB = AC.


Which of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
            eq \o((,d)
53.
In the figure given beside, if AB = BC and 


(ABC = 90( ( 


i.
(ABC > (ACB.

ii.
(ACB = (BAC.

iii.
(ACB + (BAC = (ABC.

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((,d)
54.
In the figure given beside, D and E are the midpoints of AB and AC respectively (

i.
DE and BC are mutually parallel.

ii.
DE =  eq \f(1,2) BC.

iii.
AD =  eq \f(1,2) AB.

Which of the following is correct? (easy) 

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and ii
            eq \o((,d)
	((( Interior and Exterior angles of  Triangle(Text book Page-114


· If a side of a triangle is produced, a new angle is formed. This angle is known as exterior angle. Except the angle adjacent to the exterior angle, the two other angles of the triangle are known as opposite interior angles of that exterior angle.
55.
If the two interior angles of a triangle are 40( and 50( respectively, what is the measurement of the other interior angle? (medium) 

a
60(
b
70(
c
80(
d
90(   
eq \o((,d)
56.
In case of the following figure (

i.
(ACD is exterior angle.

ii.
(ACB is interior angle.

iii.
(BCD is acute angle.

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 to the questions (57-58) using the following information:


The side QR  of the equilateral triangle PQR is extended to S.  
57.
What is the measurement of the angle (PQR? (easy)

a
30(
b
45(
c
50(
d
60(
            eq \o((,d)
58.
What is the measurement of the angle (PRS? (easy)

a
60(
b
90(
c
120(
d
150(
            eq \o((,c)
	(( Congruence of Sides and Angles (Text book Page-114


· If two line segments have the same length, they are congruent.
· If the measurement of two angles is equal, the angles are congruent.
59.
If the measurement of one of the two congruent angles is 80(, what is the measurement of the other? (easy)

a
10(
b
60(
c
80(
d
90(
            eq \o((,c)
60.


If the two angles in the figure are congruent (

i.
their measurement is equal.

ii.
x = 40(.
iii.
(ABC = (PQR.

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((,d)
61.
In (ABC, if two angles be equal (

i.
the triangle will be isosceles.

ii.
the triangle may be equilateral.


iii.
the triangle may be scalene.

Which of the following is correct? (medium)

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
            eq \o((,a)
62.
If (ABC is isosceles (

i.
two sides are equal.

ii.
two angles are equal.

iii.
sum of the three angles is equal to two right angles.

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((,d)
	((( Congruence  of  Triangles (Text book Page-114


· The corresponding sides and angles of two congruent triangles are equal.
· Two triangles will be congruent if two sides and included angle are mutually equal or three sides are mutually equal or two angles and one side are mutually equal.
63.


In the figure given above, if AB = DE, BC = EF, (ABC = (DEF, in case of the two triangles which of the following is correct? (easy)

a
unequal
b
corresponding

c
congruent
d
about equal
            eq \o((,c)
64.
In (ABC and (DEF, if AB = DE, AC = DF and


(BAC = (EDF, which of the following is correct? (easy)

a
(ABC ( (DEF
b
(ABC > (DEF

c
(ABC = (DEF
d
(ABC < (DEF
            eq \o((,a)
65.
If (ABC ( (DEF and AB = DE and AC = DF, which of the following is correct? (hard)

a
(ABC = (DEF
b
(BCA = (EFD

c
(BAC = (EDF
d
(ABC = (EDF
            eq \o((,c)
66.
If (ABC ( (DEF and (ABC = (DEF and AB = DE, which of the following is correct? (medium)

a
BC = DE
b
BC = EF


c
AC = DF
d
AB = EF
            eq \o((,b)
67.
In (DEF, if (DEF = (DFE, which of the following is correct? (medium)

a
DF = EF
b
DE = EF


c
DF = DE
d
DF + DE = EF
              eq \o((,c)
68.
If (ABC ( (DEF and (B = (E and (C = (F, which of the following is correct? (medium)

a
BC = EF
b
AC = EF


c
AB = DE
d
BC = DE
            eq \o((,a)
69.
If (B = (E and (A = (D and AB = DE, which of the following is correct? (easy)

a
(ABC ( (DEF
b
(ABC = (DEF

c
(ABC > (DEF
d
(ABC < (DEF
            eq \o((,a)
70.
In the two right angled triangles (ABC and (DEF, if hypotenuse AC = hypotenuse DF and AB = DE, (ABC =what? (medium)

a
(EDF
b
(EFD


c
(EDF + (EFD
d
(DEF
            eq \o((,d)
71.
In the two right angled triangles (ABC and (DEF, if hypotenuse AC = hypotenuse DF and AB = DE, which of the following is correct? (easy)

a
(ABC = (DEF
b
(ABC < (DEF

c
(ABC ( (DEF
d
(ABC > (DEF
            eq \o((,c)
72.
In (ABC, if (ABC > (ACB, which of the following relations is correct? (easy)

a
AC < AB
b
AB < BC

c
AC > AB
d
AB > BC
            eq \o((,c)
73.
In (ABC which of the following relations is correct? (medium)

a
AB + AC < BC
b
AB ( AC > BC

c
AB + BC < AC
d
AB ( AC < BC
            eq \o((,d)
74.
In (ABC and (ADE, if DE || BC and DE =  eq \f(1,2) BC, AD = what? (easy)


a
 eq \f(1,2) AB
b
 eq \f(1,2) AC
c
2AB
d
2AC
            eq \o((,a)
75.
In (ABC, if D and E are the midpoints of AB and AC, DE = what? (easy)


a
 eq \f(1,2) AB
b
 eq \f(1,2) BC


c
2AC
d
2AE     
       eq \o((,b)
76.
If AD is the bisector of the vertical angle (A of an isosceles triangle (ABC ( 


i.
BD = DC.

ii.
AD ( BC.

iii.
(ABD = (BAD.

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)
77.


In the figure given above, (ABC is an equilateral triangle. If D, E, F are the midpoints of the sides AB, AC and BC respectively ( 


i.
(DEF is an equilateral triangle.

ii.
DE = EF.

iii.
DE + DF + EF = 3DF.

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((,d)
78.
In (ABC, if D and E are the midpoints of AB and AC, (

i.
DE || BC.
ii.
DE =  eq \f(1,2) BC.


iii.
BC =  eq \f(1,2) 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)
79.
In (ABC, AD(BC and (ADB ( (ADC (

i.
(ADB = (ADC.
ii.
AB = AC.


iii.
BD = DC.


Which of the following is correct? (hard)

a
i and ii
b
i and iii


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

Answer to the questions (80-81) using the following information:


(ABC is a right angled triangle. (B = 90( and D is the midpoint of AC.

80.
Which one of the relations is correct? (easy)

a
AB2 + BC2 = AC2
b
BC2 = AB2 ( AC2

c
AC2 + BC2 = AB2
d
AB2 + AC2 = BC2
eq \o((,a)
81.
BD = what? (hard)


a
 eq \f(1,2) AB
b
 eq \f(1,2) AC
c
2AC
d
2AB
eq \o((,b)
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eq \o(((((((,Question(1) The bisectors of (B & (C  of (ABC meet a O. [JB: 15]

a.
Draw the figure.

b.
Prove that, (BOC = 90( +  eq \f(1,2) (A.

c.
Extrend AB & AC Such that the bisectors of two external angles produced at B & C meet at P. Prove that, , (BPC = 90( (  eq \f(1,2) (A.

Solution to the question no. 1

eq \o((,a) 
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Let ABC is a triangle. The bisectors of (B & (C meet at O.
eq \o((,b) 
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Let ABC is a triangle. The bisectors of of (B & (C meet at O; i.e., BO & CO are the bisectors of (ABC & (ACB respectively. It is required to prove that, 

(BOC = 90° +  eq \f(1,2) (A.

Proof: 
Step 
Validity
(1) In (ABC (A + (B + (C = 180°


[Sum of three angles of atriangle is 180° ]

or, eq \f(1,2) (A + eq \f(1,2) (B + eq \f(1,2) (C = 90°  
[Dividing by 2]

( eq \f(1,2) (B + eq \f(1,2) (C = 90° – eq \f(1,2) (A ... ... ... ... (i)

(2) In (BOC,

(BOC + (OBC + (OCB = 180°

or, (BOC + eq \f(1,2) (B + eq \f(1,2) (C = 180°   

 [( BO & CO are bisectors of  (B &  (C respectively]

or, (BOC + 90° – eq \f(1,2) (A = 180°

[from (i)]

or, (BOC = 180° – 90° + eq \f(1,2) (A

( (BOC = 90° + eq \f(1,2) (A  (proved)
eq \o((,c)
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In (ABC side  AB side AB is extended upto D & side AC upto E such that exterior angles (DBC & (ECB are produced.

Now, the bisector BP of  (DBC & CP of (ECB meet at P.

It is required to prove that, (BPC = 90° – eq \f(1,2) (A.

Proof: 
Step 
Validity
(1) In (ABC

(A + (B + (C = 180°   
[Sum of 3 angles of a tviangle is 180(]

or,  eq \f(1,2)  (A +  eq \f(1,2)  (B +  eq \f(1,2)  (C = 90( ... ... ... (i) [divide by 2]

(2) Again, (BPC,

(BPC + (PBC + (PCB = 180° 

or, (BPC + eq \f(1,2) (DBC + eq \f(1,2) (ECB = 180° 


[( BP & CP are bisectors of (DBC 

& (ECB respectively]

or, (BPC + eq \f(1,2) (180( – (B) + eq \f(1,2) (180( – (C) = 180(   

[((CBD I (BCE are supplementary angles of (B I (C respectively]

or, (BPC + 90( –  eq \f(1,2) (B + 90( – eq \f(1,2)  (C = 180(
or, (BPC = 180° – 90( – 90( + ( eq \f(1,2) (B +  eq \f(1,2) (C +  eq \f(1,2) (A) 

–  eq \f(1,2) (A   [from (i)]

( (BPC = 90( –  eq \f(1,2) (A  (proved)
eq \o(((((((,Question(2) In (DEF, the bisectors of (E & (F meet at O.[DjB: 15]
[D.B. 15]
a.
Draw the figure as per the stem.

b.
Show that, DE + DF > OE + OF.

c.
Prove that, (EOF = 90( +  eq \f(1,2) (D.

Solution to the question no. 2

eq \o((,a)  Required to show that, 

DE + DF > OE + OF. 

eq \o((,b) Particular Evurciation: According to given information, DEF is a triangle. The bisectors EO & FO of (E & (F intersect at point O.

Construction :
We Extend FO in such a way that it meets DE at S.
Proof: 

Step
Validity

1. 
In (DFS, DF + DS > SF
[The sum of two sides of a triangle is greater than third side]


Or,  DF + DS > OF +OS ....... (i)
 



2.
Again in (EOS,


OS + ES > OE .............. (ii)

3.
Adding (i) & (ii) 


DF + DS + OS + ES > OF + OS + OE


or, DF + DE + OS > OF + OS + OE  [( DS + ES = DE]


( DF + DE > OE + OF   [Subtracting OS from both sides] (proved) 

eq \o((,c)
Particular Enunciation: Given from a the bisectors of  (E & (F of (DFE  meet at point O. i.e. EO & FO are the bisectors of, (DEF & (DFE respectively.

It is reuired to prove that, (EOF   = 90( +  eq \f(1,2) (D.

Proof:
Step
Validity

(1)
(DEF
[( Sum of 3 angles of a triangle is 180(]

(D + (E + (F = 180(





or,  eq \f(1,2) (D +  eq \f(1,2) (E +  eq \f(1,2) (F = 90(
[Dividing both sides by 2]

(  eq \f(1,2) (E +  eq \f(1,2) (F = 90( (  eq \f(1,2) (D .............. (i)

2. (EOF,

(OEF + (OFE + (EOF = 180(
or, (EOF = 180( ( (OEF ( (OFE

or, (EOF = 180( (  eq \f(1,2) (E (  eq \f(1,2) (F


[( OE & OF are the bisectors of  (E & (F respectively] 

or, (EOF = 180( ( ( eq \f(1,2) (E +  eq \f(1,2) (F)

or, (EOF = 180( ( 90( +  eq \f(1,2) (D 
[From (i)] 

( (EOF = 90( +  eq \f(1,2) (D (Proved)
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eq \o(((((((,Question(3) In the right-angled triangle ABC, (C = 1 right angle and (B = 2(A.
[Pabna Cadet-15]
a.
Find the value of (A and (B.
2

b.
Prove that, AB = 2BC.
4

c.
Show that, the line segment joining the mid-points of any two sides of a (ABC is parallel to the third side of (ABC and in length it is half.
4
Solution to the question no. 3

eq \o((,a) From the given triangle shown beside, we have, 

(A + (B + (C = 180(
or, (A + (B + 90( = 180(, since (C = 90( is given

or, (A + 2(A = 90(, since (B = 2(A is given.

or, 3(A = 90(
or, (A = 30(, dividing both sides by 3

Again, B = 2(A


= 2 ( 30(

= 60(
Ans. (A = 30(, (B = 60(
eq \o((,b) From (a), we get, 

A = 30(, (B = 60(
We know that in a right triangle, the sides adjacent to the right angle varies directly as their opposite angles.

( 30AC = 60BC

or, AC = 2BC [Proved]

eq \o((,c) Let ABC be a griange and D and E are respectively mid-points of the AB and AC. It is required to prove that DE || BC and DE = eq \f(1,2) BC
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Construction: Join D and E and extend to F so taht EF = DE.

Proof: 
	steps
	Justification

	(1) Between (ADE and (CEF, AE = EC

DE = EF 

(AED = (CEF

(ADE ( (CEF

( DF || BC or, DE || BC.

(2) Again, DF = BC

or, DE + EF = BC

or, DE + DE = BC

or, DE = eq \f(1,2) BC.
	[given]

[by construction]

[opposite angles]

[SAS theorem]




eq \o((((((,Question(4) The bisectors of the angles (B and (C of a triangle ABC intersect at O & D is a mid-point of BC.


[Joypurhat Girls' Cadet-15]
a.
Draw the figure with the above information.
2

b.
Prove that, (BOC = 90( +  eq \f(1,2) (BAC.
4

c.
Prove that, AB + AC > 2 AD.
4
Solution to the question no. 4

eq \o((,a) A geometric figure covering the given stem is drawn below :
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In the above figure, D is the mid-point of BC, OB and OC are the bisectors of (B and (C of the triangle ABC where O is the point of intersection of OB and OC.

eq \o((,b) General Enunciation: The bisectors of (B and (C of the (ABC intersect at the point O. We have to prove that (BOC = 90( +  eq \f(1,2) (A.

Particular Enunciation : Suppose, BE and CF are the bisectors of (B and (C of the (ABC and they mutually intersect at the point O. Let us prove that, (BOC = 90( +  eq \f(1,2) (A.

Proof : In (ABC, (A + (B + (C = 180(
or,  eq \f(1,2) ((A + (B + (C) = 90(
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(  eq \f(1,2) ((B + (C) = 90( (  eq \f(1,2) (A … … … (i)

Again, in (BOC, (BOC + (OBC + (OCB = 180(
or, (BOC +  eq \f(1,2) (B +  eq \f(1,2) (C = 180(
or, (BOC + 90( (  eq \f(1,2) (A = 180( [From equation (i)]

or, (BOC = 180( ( 90( +  eq \f(1,2) (A

( (BOC = 90( +  eq \f(1,2) (A. (Proved)

eq \o((,c) General Enunciation: Given that, in (ABC, (A = 1 right angle, D is the middle point of hypotenuse BC. Join A, D. Let us prove that, AD =  eq \f(1,2) BC.

Particular Enunciation : In the adjoining figure, (B = 1 right angle and D is the middle point of hte hypotenuse AB of the (ABC. We need to prove that AD =  eq \f(1,2) BC.

Construction : Let us find out the middle points F and E of the sides AC and AB respectively. Now join D, F and D, E.

Proof : Since FD is the line by joining the middle points of AB and AC and then we get FE || AB. Similarly, DE || AC.

Now, (CFD = (CAB = (A = 1 right angle [( similar angle]

( (DFA = 1 right angle [Adjacent to (CFD]

In (CFD and (AFD, CF = AF  [By construction]

(CFD = (AFD [1 right angle]
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And FD is the common side.

( (CFD ( (AFD. ( (FCD = (FAD

Now in (ADC, (DCA = (CAD.

( AD = CD ……… (i)

Similarly in (ADE and (BDE we can have AD = BD … … … (ii)

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

AD + AD = CD + BD

or, 2AD = BC [( BD + CD = BC]

or, AD =  eq \f(1,2) BC. (Proved)

eq \o(((((((,Question(5) Read the following statement attentively and answer the questions given below:

Suppose ABC be a right angled triangle, (A = 1 right angle and D is the mid-point of BC.
[Rangpur Cadet-15]
a.
Now from given data draw a geometric figure.
2

b.
Prove that, AD =  eq \f(1,2) BC.
4

c.
Draw again (ABC, such that hypotenuse BC = 4 cm and 


AB + AC = 5 cm. [Description and sign of drawing are necessary]
4
Solution to the question no. 5

eq \o((,a) A geometric figure is drawn covering the given information in the stem as under : 


[image: image27.emf] 

C  

B  

D  

A  


In the above figure. ((ABC is a right triangle, where (A = 90( and D is a point at the middle of the hypotenuse BC of the (ABC. 
eq \o((,b) General Enuncliation : Given that, in (ABc, (A = 1 right angle, D is the middle point of hypotenuse BC. Join A, D. Let us prove that AD = eq \f(1,2) BC.

Particular Enunciation : In the adjoining figure, (B = 1 right angle and D is the middle point of the hypotenuse AB of the (ABC.We need to prove that AD = eq \f(1,2) BC.

Construction : Let us find out the middle points F and E of the sides AC and AB respectively. Now join D, F and D, E. of AB and AC and then we get FD || AB. Similarly, DE || AC. Now, (DFA = 1 right angle [Adjacent of (CFD]

 In (CFD = ( AFD [1 right angle]
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and FD is the common side.

((CFD ( ( AFD, ( (FCD = (FAD

Now in (ADC, (DCA = (CAD

(AD

= CD ........ (i)

Similarly in (ADE and (ADE and (BDE we can have AD = BD ........ (ii)

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

AD + AD = CD + BD

or, 2AD = BC [( BD + CD = BC]

or, AD = eq \f(1,2) BC. [Proved]
eq \o((,c) Suppose, the hypotenuse and the sum of the other two sides of a right angled triangle are a = 4 cm and b = 5 cm respectively. We have to construct the triangle. 
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Construction: Let us cut off EC = b from the line segment EF. At the point E, perpendicular ED on the line EF is drawn. Let us bisect (E, centering C and with radius a. This are intersect EH at the points A and A(. Now let us dew two perpendiculars AB and A(B( from A and A( to EC. These perpendiculars meet at B and B( on the line EC. A, C and A(, C are joined. Hence (A(BC are the required A(C are joined. Hence (ABC and (ABC and A(B(C are the required triangles. 
eq \o(((((((,Question(6)
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Given (ACB > (ABC
[Feni Girls' Cadet-15]
a.
In triangle ABC, Pythagoras theorem is applicable or not, why?
2

b.
Prove that, AB > AC.
4

c.
If D is the mid point of BC. Prove that, AB + AC > 2AD.
4
Solution to the question no. 6

eq \o((,a) We know that the theory of Pythagoras is applicable in the case of a right angled triangle. It reveals from the given figure that Pythagoras theorem is not applicable for (ABC, because given information does not tell us that any of the three angles of (ABC is a right angle inspite of all these, if (B and ( be complementary to each other and (C > (B, in that case only, Pythagoras theorem will be applicable for (ABC. 

eq \o((,b) Here we have (ACB > (ABC in (ABC. Now we have to prove that AB > AC.
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Proof: 

	Steps 
	Justification

	(1) If the side AB is not greater than AC, 

(i) AC = AB or, (ii) AB < AC 

(i) If AB = AC (ACB = (ABC which is agains the supposition, since by supposition (ACB > (ABC.

But this is also against the supposition.  

(2) Therefore, the side AB is neither equal to nor less than AC. 

( AB > AC (Proved)  
	[The base angles of isosceles trianlge are equal] 

[The angle opposite to smaller side is smaller]


eq \o((,c) General Enunciation: Let ABC be any triangle where D is the mid-point BC. We have to prove that AB + AC > 2AD. 

Particular Enunciation: Suppose, in (ABC, we have D, the mid-point of BC. Let us join A, D. We have to prove that AB + AC > 2AD. 

Construction: Let us extend AD upto E such that, AD = DE, E and C are joined. 

Proof: In (ABD and (CDE we get, 

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

AD = DE [According to the construction] and 

(ADB = (CDE [Since they are vertically opposite angle]
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So the two triangle are congruent, 

( AB = CE ..........(i) 

Now in (ACE, AC + CE > AE 

or, AC + AB > AD + DE [( AB = CE] 

or, AB + AC > AD + AD [( DE = AD] 

or, AB + AC > 2AD (Proved) 
eq \o(((((((,Question(7) In a right angle triangle (A = 1 right angle and D is the mid point of BC.
[Faujdarhat Cadet-15]

a.
Draw a triangle ABC with given information.
2

b.
Prove that AB + AC > 2AD.
4

c.
Prove that, AD =  eq \f(1,2) BC.
4
Solution to the question no. 7

eq \o((,a) A right triangle is drawn below where (A = 1 right angle, D is the mid-point of BC:
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eq \o((,b) In triangle (ABC, D is the mid-point of BC. Let us join (A, D). Let us prove that AB + AC > 2AD. 

Construction: Let us extend AD up to E such that AD = DE, (E, C) are joined. 

Proof: In (ABD and (CDE we get, 

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

AD = DE [According to the construction] 

and (ADB = (CDE [Vertically opposite angle] 
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So the two triangles are congruent. ( AB = CE .....(i) 

Now in (ACE, AC + CE [( AB = CE] 

or, AB + AC > AD + DE [( DE = AD] 

Or, AB + AC > 2AD (Proved) 

eq \o((,c) General Enunciation: Given that, in (ABC, (A = 1 right angle, D is the middle point of hypotenuse BC. Join A, D. Let us prove that AD =  eq \f(1,2) BC. 

Particular Enunciation: In the adjoining figure, (B = 1 right angle and D is the middle point of hypotenuse BC. Join A, D. Let us prove that AD =  eq \f(1,2) BC. 

Particular Enunciation: In the adjoining figure, (B = 1 right angle and D is the middle point of the hypotenuse AB of the (ABC. We need to prove that AD =  eq \f(1,2) BC. 
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Construction: Let us find out the middle points F and E of the sides AC and AB respectively. Now join D, F and D, E. 

Proof: Since FD is the line by joining the middle points of AB and AC and then we get FD || AB. Similarly, DE || AC. 

Now, (CFD = (CAB = (A = 1 right angle. [( Similar angle] 

( (DFA = 1 right angle [Adjacent to (CFD] 

In (CFD and (AFD, CF = AF 

[By construction]

(CFD = (AFD [1 right angle] 

and FD is the common side. 

( (CFD ( (AFD ( (FCD = (FAD 

Now in (ADC, (DCA = (CAD.   ( AD = CD ..........(i) 

Similarly in (ADE and (BDE we can have AD = BD ............(ii) 

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

AD + AD = CD + BD 

Or, 2AD = BC [( BD + CD = BC] 

Or, AD =  eq \f(1,2) BC (Proved)

eq \o(((((((,Question(8) ABC is a triangle.
[Barisal Cadet-15]

a.
What do you mean by triangle?
2

b.
If D is any point in triangle ABC. Prove that AB + AC > BD + DC.
4

c.
If D is the middle point of the side BC of a triangle ABC. Prove that AB + AC > 2AD.
4
Solution to the question no. 8

eq \o((,a) A triangle is a closed figure in a plane which is bounded by three sides.

Any triangle ABC is show below :
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eq \o((,b) General Enunciation: D is any point in (ABC. We have to prove that AB + AC > BD + DC.

Particular Enunciation: Let us suppose, D is any point in triangle ABC. Let us join (B, D), and (C, D). Now let us prove that AB + AC > BD + DC.

Construction: CD is extended up to C such that CE intersects AB at the point E.

Proof: We know that sum of any two sides of a triangle is greater than the third side.
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( In (ACE, AC + AE > CE

or, AC + AE > CD + DE ……… (i)

Again, In (BED, DE + BE > BD ……… (ii)

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

AC + AE + DE + BE > CD + DE + BD

or, AC + AB + DE > CD + DE + BD [( AE + BE = AB]

or, AB + AC > BD + DC [Cancelling DE from both sides] 
(Proved) 

eq \o((,c) General Enunciation: Let ABC be any triangle where D is the mid-point BC. We have to prove that AB + AC > 2AD. 

Particular Enunciation: Suppose, in (ABC, we have D, the mid-point of BC. Let us join A, D. We have to prove that AB + AC > 2AD. 

Construction: Let us extend AD upto E such that, AD = DE, E and C are joined. 

Proof: In (ABD and (CDE we get, 

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

AD = DE [According to the construction] and 

(ADB = (CDE [Since they are vertically opposite angle]
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So the two triangle are congruent, 

( AB = CE ..........(i) 

Now in (ACE, AC + CE > AE 

or, AC + AB > AD + DE [( AB = CE] 

or, AB + AC > AD + AD [( DE = AD] 

or, AB + AC > 2AD (Proved) 
eq \o(((((((,Question(9) ABC is a triangle.
[Mymensingh Girls' Cadet-14]
a.
What do you mean by triangle?
2

b.
If D is any point in triangle ABC. Prove that 


AB + AC > BD + DC.
4

c.
If D is the middle point of the side BC of triangle ABC,  Prove that AB + AC > 2AD.
4

Solution to the question no. 9
eq \o((,a)
Triangle: A triangle is a geometric figure in a plane having three sides and three angles. In the aldjacent firuge below, shown (ABC with 3 sides AB, BC, CA and with three angles, (ABC, (BCA, (BAC:
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eq \o((,b)
General Enunciation : D is any point in (ABC. We have to prove that AB + AC > BD + DC.


Particular Enunciation : Let us suppose, D is any point in triangle (ABC. let us join (B, D) and (C, D). Now let us prove thatt AB + AC > BD + DC.


Construction : CD is extended up to C such that CE intersects AB at the point E.


Proof: We know that sum of any two sides of triangle is greater than the third side.
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( In (ACE, AC + AE > CE


or, AC + AE > CD + DE .................(i)


Again, In ABED, DE + BE > BD ................(ii)


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


AC + AE + DE + BE > CD + DE + BD


or, AC + AB + DE > CD + DE + BD   [( AE + BE = AB]


or, AB + AC > BD + DC [Cancelling DE from both sides] (Proved)
eq \o((,c)
General Enunciation : If D is the middle point of the side BC of (ABC, we have to prove that AB + AC > 2AD.


Particular Enunciation : Suppose, in (ABC, we have D, the mid-point of BC. Let us join A, D. We have to prove that AB + AC > 2AD.


Construction : Let us extend AD up to E such that, AD = DF. E and C are joined.


Proof: In (ABD and (ACDE we get,


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


AD = DE [According to the construction] and (ADB = (CDE [Sincee they are vertically opposite angle]
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So the two triangles are congruent.


( Ab = CE ...............(i)


Now in (ACE, AC + CE > AE


or, AC + AB > AD + DE   [( AB = C]


or, AB + AC > AD + AD   [( DE = AD]


or, AB + AC > 2AD. (Proved)

eq \o(((((((,Question(10) Read the following statement attentively and answer the questions given bellow :
Suppose ABC be a triangle, whose AC >AB and D and E are the middle point of AB and AC respectively.

[Rangpur  Cadet-14]
a.
Now from given data draw a geometric figure and write the sum of three angles are equal to two right angles in mathematically.
2

b.
Prove that ( ABC > (ACB.
4

c.
Prove that DE || BC and DE is the half of BC.
4

Ans to Question no. 10

eq \o((,a)
A geometic figure of (ABC is drawn below where AC > AB and D and E are the mid-points of AB and AC :
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Here for (ABC, the sum of three angles of (ABC is :


(CAB + (ABC = (BCA = 180(
eq \o((,b) 
Proposition : Let us suppose, in the adjoining figure, ABC is any triangle where AC > AB. We have to prove that (ABC > (ACB.
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Construction : From Ac, AP = AB is cut.


Proof : In (ABP,


AB = AP (according to hypothesis)


So, (ABP is an isosceles triangle which implies


(ABP = (APB .................. (i)


Again, (APB = (PBC = (BCP, since (APB exterior angle of (BCP.


(
(APB > (BCP


or,
(ABP > (BCP, according to (i)


or,
(ABP + (PBC > (BCP


or,
(ABC > (BCP


or,
(ABC > (BCA


or,
(ABC > ( ACB


(
(ABC > (ACB. (Proved)

eq \o((,c) 
Let ABC be a triangle and D and E are respective midpoints of the AB and AC. It is required to prove that DE || BC and DE = eq \f(1,2) BC.
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Construction : Join D and E and extend of F so that EF = DE.


Proof :

	Steps
	Justification

	01 Between (ADE and (CEF, AE = EC

DE = EF

(AED = (CEF

(ADE ( (CEF

( (ADE = (EFC and

(DaE = (ECF.

(DF || BC or, DE || BC.
	[given]

[by construction]

[opposite angles]

[SAs theorem]



(2) Again, DF = BC or, BE = EF = BC


or, DE + DE = BC


or, DE = eq \f(1,2) BC.

eq \o(((((((,Question(11) In a right angled triangle (A = 1 right angle and E is the mid point of BC. 
[Comilla  Cadet-14]
a.
Draw the triangle ABC with given information. 
2

b.
Prove that, AB + AC > 2AE. 
4

c.
If ABC is an equilateral triangle and AE ( BC, then prove that 4AE2 = 3AB2. 
4

Solution to the question no. 11
eq \o((,a)
A right angled triangle ABC is drawn below such that (A = 90( and E is the mid-point of BC:

[image: image45.png]7





eq \o((,b)
Here we have to prove, AB + AC > 2AE.


Before going to prove the above inequality, let us re-construct the figure in (a) joining the points A and E as shown in the adjacent figure:
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eq \o((,c)
In the adjacent figure,


AE ( BC and (ABC is an equilateral triangle.
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( ab = bc = ca ..................(i) and (aeb = 80(

from (aeb,


ae2 = ab2 ( be2

= ab2 (  eq \b(\f(1,2) bc)2 = ab2 (  eq \b(\f(1,2) ab)2 

since ab = bc from (i)


= ab2 (  eq \f(1,4) ab2+


=  eq \f(3ab2,4)  .................................................(ii)


( 4AE2 = 3AB2, multiplying both sides by 4.
eq \o(((((((,Question(12) The base, base adjacent angle and the sum of other two sides of a triangle is 5 cm, 40( and 8 cm. 

[Jhenidah Cadet-14]
a.
Express the abvoe information in geometrical figure and give a short description. 
2

b.
Draw the triangle.
4

c.
Find the area of this tgriangle. 
4

Solution to the question no. 12
eq \o((,a)
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eq \o((,b)
let us cut BC = 5 cm from any line segment BX. At B, (XBP = 0( drawn. From BP, BQ = 8 cm is cut. Q and C are joined. At C, (QCA = (CQA is drawn such that CA intersects BQ at A.


Thus (ABC has drawn which is the desired triangle according to the given information.

eq \o(((((((,Question(13) The lengths of three sides of a triangle are 4 cm, 5 cm & 6 cm. Using the information answer the following:
[Joypurhat Girls' Cadet-14]
a.
Draw the figure.
2

b.
Construct the inscribed circle.
4

c.
If the bisectors (B and (C intersect at O. Show that (BOC = 90( +  eq \f(1,2)(A. 
4

Solution to the question no. 13
eq \o((,a)
The geometric figure of a triangle with sides of 4 cm, 5 cm and 6 cm are drawn below:
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eq \o((,b)
Let us suppose that, ABC is a triangle with sides of 4 cm, 5 cm and 6 cm, we have to contruct an inscribed circle of the triangle.

[image: image50.png]




Description of constructions:


Bisectors of (ABC and (ACB are drawn and let they are BD and CD meeting at D.


Perpendicular DP is drawn from D to AC. Then centering D and taking radius of DP, a circle PQR is drawn such the circle touch AB at Q and BC at R.


( PQR is the inscribed circle drawn as desired.
eq \o((,c)
Let us refer to the above firugr where in (BOC,

[image: image51.png]




(BOC + (OBC + (BCO = 180(

or, (BOC = 180( ( (OBC ( (BCO



= 180( (  eq \f(1,2) (ABC (  eq \f(1,2) (ACB, since


BO and CO are the bisectors of (B and (C


= 180( (  eq \f(1,2) ((ABC + (ACB)


= 180( (  eq \f(1,2) [180( ( (A], since BO and CO are the bisectoers of (B and (C


= 180( (  eq \f(1,2) ((ABC + (ACB)


= 190( (  eq \f(1,2) [180( ( (A], since in (ABC, (A + (B + (C = 180(

= 180( ( 90( +  eq \f(1,2) (A


= 90( +  eq \f(1,2) (A


( (BOC = 90( +  eq \f(1,2) (A. (Proved)
eq \o(((((((,Question(14) In the right angled triangle ABC, (C = 1 right angle and (B = 2(A. 
[Feni Girls' Cadet, Sylhet Cadet -14]
a.
Find the value of (A  and (B.
2

b.
Prove that, AB = 2BC.
4

c.
Show that, the line segment joining the mid-points of any two sides of a (ABC is parallel to the third side of (ABC and in length it is half.
4

Answer to the question no. 14
eq \o((,a) Given that, in (ABC, (C = 90( and (B = 2(A

( (A + (B = 90( ( (A + 2(A = 90(, since (B = 2(A 


( 3(A = 90( ( (A = 30(
So, (B = 2(A = 2 ( 30( = 60(
( (A = 30( and (B = 60( 

eq \o((,b) General Enunciation: In the adjoining figure, (C = 1 right angle and (B = 2(A. We have to prove that AB = 2BC. 

Particular Enunciation: Given in the adjoining figure. (C = 1 right angle and (B = 2(A. Let us prove that AB = 2BC.

Construction: Let us extend BC up to D such that, BC = CD and then join (D, A).

Proof: Since (ACB = 1 right angle, then (ACD = 1 right angle as they are the adjacent angle on the same line. Now in right angled (ACB and (ACD

we get,
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BC = CD       [By construction]

AC is the common sides. ( (ABC ( (ACD

( (B = (D and (BAC = (DAC

( (BAD = (BAC + (DAC

= (A + (A     [( In the given figure (BAC = (DAC = (A]

= 2(A + (B     [( (B = 2(A is given]

( We get, (B = (D = (BAD, i.e. the (BAD is an equilateral triangle.

[image: image53.png]/N




Hence, AB = BD

or, AB = BC + CD     [( BC = CD]

or, AB = BC + BC    ( AB = 2BC    (Proved).  
eq \o((,c) Let ABC be a triangle and D and E are respectively midpoints of the AB and AC. It is required to prove that DE||BC and DE =  eq \f(1,2)BC.

[image: image54.png]



Construction: Join D and E and extend to F so that EF = DE. 

Proof:

	Steps
	Justification

	(1) Between (ADE and 
	[given]

	(CEF, AE = EC DE = EF
	[by construction]

	(AED = (CEF
	[opposite angles]

	(ADE ( (CEF
	[SAS theorem]

	( (ADE = (EFC and 
	

	(DAE = (ECF
	

	( DF || BC or, DE || BC. 
	


(2) Again, DF = BC or, DE + EF = BC or, DE + DE = BC or, DE =  eq \f(1,2)BC.

[image: image55.wmf] 

Activity

 promote higher thinking and to

-

the

-

point answering. 

 

          Practise the questions attentively.

 

Creative Essay type Questions 

with Answer

s

 Based on 

Activity

 


eq \o(((((((,Question(15) (ACD is an exterior angle of (ABC. 




(Activity; Page-114
a. 
Locate exterior and interior angle by drawing figure. 
2
b. 
Prove that, (ACD = (ABC + (BAC. 
4
c. 
Show that, the exterior angle is greater than each of the two opposite interior angles. 
4

Solution to the question no. 15

eq \o((,a) 

The exterior angle of (ABC is (ACD and the interior angle is (ABC, (ACB and (BAC.  
eq \o((,b) 

Extend the side BC of (ABC up to D the exterior angle (ACD is formed. We have to prove that, (ACD = (BAC + (ABC. 


Construction: Draw the line segment CE through the point C and parallel to the line BA. 

Proof: 
Steps
Sufficiency
(1)
BA || CE [according to the construction] 


and AC is he transversal.


( (BAC = (ACE [alternate angle] ...........(i) 

(2)
Again, BA || CE and BD is the transversal. 


( (ABC = (ECD [corresponding angle] ... ... (ii) 

(3)
By adding (i) and (ii) we get, 


(BAC + (ABC = (ACE + (ECD


or, (BAC + (ABC = (ACD [since, (ACE + (ECD = ( ACD] 


( (ACD = ( BAC + (ABC. (Proved) 
eq \o((,c) 

Extend the side BC of (ABC up to D, the exterior angle (ACD is formed. 


We have to prove that, the exterior angle (ACD > opposite interior angle (BAC and exterior angle (ACD > opposite interior angle (ABC. 

Proof: 
Steps
Sufficiency
(1)
In (ABC, 


(ABC + (ACB + (BAC = 2 right angles ... ... (i) 


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

(2)
Again, a straight line BD meet at the end point C of AC. So, two adjacent angles (ACB and (ACD has formed.


(ACB + (ACD =2 right angles .......................(ii)

(3)
Comparing (i) and (ii) we get,


(ACB + (ACD = (ABC + (ACB + (BAC 


or, (ACD = (ABC + (BAC


[omitting the same angle from both sides]


( (ACD > (ABC and (ACD > (BAC (Proved)

[image: image56.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(16) A scalene triangle ABC is given. 

a. 
Draw the triangle such that AB = AC. 
2
b. 
Prove that, (ABC = (ACB. 
4
c. 
The side BA of the triangle (ABC is produced up to D such that BA = AD. Prove that, (BCD is a right angle. 
4

Solution to the question no. 16 

eq \o((,a) 

(ABC is a scalene triangle where AB = AC  

eq \o((,b) 

In (ABC, AB = AC. We have to prove that, (ABC = (ACB. 


Construction: Draw the perpendicular bisector AD of (BAC such that it intersects BC at the point D.


Proof: In (ABD and (ACD, 


AB = AC [given] 


AD is the common side


 and the included angle (BAD = included angle (CAD [according to the construction] 


So, (ABD ( (ACD. 


( (ABC = (ACB. (Proved)
eq \o((,c) 


In (ABC, AB = AC. The side BA is extended up to D such that BA = AD. We have to prove that, (BCD = 1 right angle. 

Proof: 
Steps
Sufficiency
(1)
Now, AB = AC [given] 


and AB = AD [according to the construction] 


(AC = AD 

(2)
In (ACD, AC = AD 


((ADC = (ACD... ... ... (i) 

(3)
Again, the exterior angle of (ACD, 


(BAC = (ACD + (ADC. 


= (ACD + (ACD. [from (i)] 


= 2(ACD... ... ... (ii) 

(4)
Now, in (ABC, 


(ABC + (ACB + (BAC = 180( 


or, (ACB + (ACB + (BAC = 180( [since AB = AC]

or, 2(ACB + (BAC = 180( 


or, 2(ACB + 2(ACD = 180(  [from (ii)]


or, (ACB + (ACD =  eq \f(180(,2)  [dividing both sides by 2] 


or, (BCD = 90( [since, (BCD = (ACD + (ACB]


( (BCD = 1 right angle (Proved) 
eq \o(((((((,Question(17) An equilateral triangle ABC is given below.
a. 
In (ABC, draw the three medians AD, BE and CF. 
2
b. 
Prove that, AB + AC > 2AD. 
4
c. 
Prove that, sum of three medians of a triangle is less than the perimeter of it. 
4
Solution to the question no. 17

eq \o((,a) 

Three medians of (ABC are AD, BE and CF. 

eq \o((,b) 

AD is the median of (ABC. We have to prove that, AB + AC > 2AD. 


Construction: Produce AD up to G such that, 


AD = DG. Join C, G. 

Proof: 
Steps
Sufficiency
(1)
In (ABD and (CDG, 


AD = DG (according to the construction) 


BD = CD [since D is the middle point of BC] 


And included angle (ADB = included angle (CDG. [since, alternate angle] 


(( ABD ( (CDG 


( AB = CG 

(2)
Now, in (ACG, AC + CG > AG. 


[sum of any two sides of a triangle is greater than the third side of that triangle] 


or, AC + CG > AD + DG [since, AG = AD + DG]


or, AC + CG > AD + AD [since, AD = DG] 


or, AC + AB > 2AD [since, AB = CG] 


( AB + AC > 2AD (Proved)
eq \o((,c) 


In (ABC, three medians are AD, BE and CF. We have to prove that, sum of the three medians of the triangle is greater than the perimeter of it. That is, AD + BE + CF < AB + BC + AC. 

Proof: 
Steps
Sufficiency
(1)
From ‘b’ we get, 


AB + AC > 2AD... ... ... (i)

(2)
Similarly, AB + BC > 2BE ... ... ... (ii) 


and BC + CA > 2CF... ... ... (iii) 

(3)
By adding the equations (i), (ii) and (iii) we get, 


AB + AC + AB + BC + BC + AC > 2AD + 2BE + 2CF 


or, 2(AB + BC + AC) > 2(AD + BE + CF)  


or, AB + BC + AC > AD + BE + CF

[Dividing both side by 2] 


( AD + BE + CF < AB + BC + AC 


So, sum of the three medians of a triangle is greater than the perimeter of it.  (Proved) 

( More Creative Broad Questions Prepared by Master Trainer: Combined
eq \o(((((((,Question(18) In (ABC, the bisectors of (B and (C meet at the point O. 

a. 
Draw the figure according to the above stimuli with a short description. 
2
b. 
Prove that, (BOC = 90( +  eq \f(1,2) (A 
4
c. 
If (ABC is an equilateral triangle, then prove that, AO = BO = CO 
4

Solution to the question no. 18

eq \o((,a) 

In (ABC, the bisectors of (B and (C meet at the point O. 

eq \o((,b)
Given in the Question no. 12, Chapter-6.3
eq \o((,c) 


In (ABC, AB = AC = BC. 


We have to prove that, AO = BO = CO 

Proof: 
Steps
Sufficiency
(1)
From ‘b’ we get, 


(BOC = 90( +  eq \f(1,2) (A 


Since (ABC is an equilateral triangle, 


So, (A = (B = (C = 60( 


( (BOC = 90( +  eq \f(1,2) ( 60(   [From ‘b’]



= 90( + 30( = 120( 

(2) Similarly, (AOB = 90( +  eq \f(1,2) (C = 90( +  eq \f(1,2)  ( 60( = 120( 


and (AOC = 120(
(3)
Now, in (AOB, (AOC and (BOC, 


(AOB = (AOC = (BOC = 120( 


and (OBC = (OCB = (OCA = (OAC = (OAB = (OBA = 30( 


( (AOB ( (AOC ( (BOC 


( AO = BO = CO (Proved)

eq \o(((((((,Question(19) In (ABC, D is the middle point of the side BC.  [B A F Shaheen College, Chittagong]

a. 
Draw the triangle ABC with the median AD and give a short description. 
2
b. 
Prove that, AB + AC > 2AD. 
4
c. 
If D is an interior point of the triangle (ABC then prove that, AB + AC > BD + DC. 
4

Solution to the question no. 19

eq \o((,a) 
In (ABC, D is the middle point of the side BC and AD is the median.  

eq \o((,b)
Given in the Question no. 9, Chapter-6.3.

eq \o((,c)
D is an interior point of (ABC. We have to prove that, AB + AC > BD + DC. 


Construction: Extend CD such that it meets the line AB at the point E. 

Proof: 
Steps
Sufficiency
(1)
We know, sum of any two sides of a triangle is greater than the third side of the triangle. 


( In (ACE, 


AC + AE > CE


or, AC + AE > CD + DE [since, CE = CD + DE] 

(2)
Again, in (BED, 


DE + BE > BD..............(ii) 

(3)
Adding (i) and (ii) we get, 


AC + AE + DE + BE > CD + DE + BD 


or, AC + AB + DE > CD + DE + BD

[since, AE + BE = AB ] 


or, AB + AC > BD + CD

[omitting DE from both sides]   (Proved)
eq \o(((((((,Question(20) In (ABC, AB2 + BC2 = AC2 and in (DEF, DE = AB, EF = BC and (E = 90(.
a. 
Draw the figure according to the above information.
2 
b. 
Prove that, (ABC ( (DEF
4 

c. 
If AB = 3 cm; AC = 4 cm, then find the length of EF and the area of (DEF.
4 

Solution to the question no. 20

eq \o((,a)


In (ACB, AB2 + BC2 = AC2 so (B = 90(

Again, in (ABC and (DEF, AB = DE, BC = EF and (B = (E = 90(.

eq \o((,b)
Given, in (ABC, AB2 + BC2 = AC2, in (DEF, DE = AB, DF = AC and (E = 90(. We have to prove that, (ABC ( (DEF


Proof: In (ABC, AC2 = AB2 + BC2




= DE2 + EF2      eq \b\bc\[( \s(( AB = DE, and AC = CF)) 




= DF2    [since, in (DEF, (E = 90( so from the theorem of Pythagoras we get EF2 = DE2 + DF2]





( AC = DF


Again, (D = (E = 90(

Now, in (ABC and (DEF,


AB = DE, AC = DF and BC = EF


(
(ABC ( (DEF (Proved)
eq \o((,c)
Given, AB = 3 cm. and AC = 4 cm.


Then, AB = DE = 3 cm. and AC = DF = 4 cm.


Now, In (DEF, since (E = 90(, so applying the theorem of Pythagoras we get,



DF2 = DE2 + EF2

or, 
EF2 = DF2 ( DE2 


or, 
EF2 = 42 ( 32

or, 
EF2 = 16 ( 9 = 7   ( EF =  eq \r(7)  cm.


Again, area of (DEF =  eq \f(1,2) ( base ( height




                   
=  eq \f(1,2) ( EF ( DE =  eq \f(1,2)  (  eq \r(7) ( 3





=  eq \f(3\r(7),2) sq. cm.

Ans. eq \r(7) cm;  eq \f(3\r(7),2) sq.cm.
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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(21) In (ABC, (ABC > (ACB.

 [Rajshahi Govt. Girls’ High School, Rajshahi] 
a. 
According to the information above draw a figure of (ABC. 
2

b.
Prove that, AC > AB of (ABC. 
4

c.
If the bisector AE of (A of the the triangle intersects BC at the point E then prove that, (AEB is an acute angle.
4

eq \o(((((((,Question(22) In (ABC, the bisectors and the bisectors of exterior angles of (B and (C intersects at O and P respectively.

 [Dr. Khastagir Govt. Girls High School, Chittagong] 
a. 
Prove that,  in (ABC, (A + (B + (C = 180( 
2

b.
Prove that, (BOC = 90( +  eq \f(1,2) (A
4

c.
Prove that, (BPC = 90( (  eq \f(1,2) < A
4


[image: image58.wmf] 

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

browser's address bar  

panjeree.com/e09/hmtq06.pdf

 



· A triangle is a figure closed by three line segments.

· A triangle has three sides and three angles.
· Three angles of an equilateral triangle are equal, that is 60(,
· Two acute angles f a right ngled triangle are complementary to each other.

· If a side of a triangle is produced, a new angle is formed which is called the exterior angle.

· Except the angle adjacent to the exterior angle, the two other angles of the triangle are known as opposite interior angles.

· If two line segments have the same length, they are congruent.

· If the measurement of two angles is equal, the angles are congruent.

· The corresponding sides and angles of two congruent triangles are equal. 
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Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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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.
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Activity promote higher thinking and to-the-point answering. 



          Practise the questions attentively.
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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Pay your earnest attention to the topic-related information for 



          making your concept clear
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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. 
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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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