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

 

        solve the Creative Questions easily.
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After completing the chapter, the students will be able to(
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describe scalar and vector quantities.
2.
explain scalar and vector quantities with symbols.

3.
explain equal vector, opposite vector and position vector.
4.
explain vector addition and rules of vector addition.

5.
explain the subtraction of vactors.

6.
explain the scalar multiple of vectors and unit vectors.

7.
explain the scalar multiple of vectors and the

      distributive law.

8.
solve different geometrical problems using vectors.
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1.
If AB || DC then


i.
 eq \o(AB,() = m.  eq \o(DC,(), where m is a scalar quantity.

ii.
 eq \o(AB,() =  eq \o(DC,()
iii.
 eq \o(AB,() =  eq \o(CD,()

Which of the above sentences is true?

a.
i
b.
ii


c.
i & ii
d.
i, ii & iii
eq \o((,a)
2.
If the two vectors are parallel–


i.
Parallelogram law is applicable in case of their addition.


ii.
Triangle law is applicable in case of their addition.


iii.
Their lengths are always equal.

Which is true among the above sentences?

a.
i
b.
ii


c.
i & ii
d.
i, ii & iii
eq \o((,b)
3.
Which of the following is true if 

      AB = CD and AB || CD?


a.
 eq \o(AB,() =  eq \o(CD,()
b.
 eq \o(AB,() = m.  eq \o(CD,() where m > 1

c.
 eq \o(AB,() +  eq \o(DC,() < 0

d.
 eq \o(AB,() + m.  eq \o(CD,() = 0 where m > 1
eq \o((,a)
Answer to the questions 4 and 5 on the basis of the information given below:
C is any point on the line segment AB and  eq \o(a,() ,  eq \o(b,()  &  eq \o(c,()  are respectively the position vectors of the points A, B & C with respect to a vector origin. 

4.
Which of the following is correct when the point C divides AB internally in the ratio 2 : 3?

a.
 eq \o(c,()  = ()  eq \f( + 2 eq \o(b,() ,5)

b.
 eq \o(c,()  = ()  eq \f(2 +  eq \o(b,() ,5)


c.
 eq \o(c,()  = ()  eq \f(3 + 2 eq \o(b,() ,5)

d.
 eq \o(c,()  = ()  eq \f(2 + 3 eq \o(b,() ,5)

eq \o((,c)
5.
Which of the following is correct if O is the vector origin? 


a.
 eq \o(OA,() =  eq \o(a,() –  eq \o(b,() 
b.
 eq \o(OA,() +  eq \o(OC,() =  eq \o(AC,()

c.
 eq \o(AB,() =  eq \o(b,() –  eq \o(a,() 
d.
 eq \o(OC,() =  eq \o(c,() –  eq \o(b,() 
eq \o((,c)
6.
If D, E, F are the middle points respectively of the sides BC, CA, AB of the triangle ABC.


(a) Express the vectors  eq \o(BC,(),  eq \o(AD,(),  eq \o(BE,(),  eq \o(CF,() in terms of the vectors  eq \o(AB,() and  eq \o(AC,().


(b) Express the vectors  eq \o(BC,(),  eq \o(CA,(),  eq \o(AD,() in terms of the vectors  eq \o(BE,() and  eq \o(CF,().


(c) Express the vectors  eq \o(AC,(),  eq \o(BC,(),  eq \o(AD,() and  eq \o(CF,() in terms of the vectors  eq \o(AB,() and  eq \o(AC,(). Also prove that,  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,()= 0.

Solution: 

(a)

Given, D, E, F are the middle points respectively of

the sides BC, CA, AB of the triangle ABC. Let join,

A, D ; B, E ; C, F. They intersect one another at the

point O.

In (ABC,   eq \o(AB,() +  eq \o((,BC)=  eq \o(AC,()
(  eq \o((,BC) =  eq \o(AC,() –  eq \o(AB,().

Again in (ABD,

       eq \o(AB,() +  eq \o(BD,()=  eq \o((,AD)
or,  eq \o((,AD) =  eq \o((,AB) +  eq \f(1,2)  eq \o((,BC) [( D is the middle point of BC] 


=  eq \o((,AB) +  eq \f(1,2) ( eq \o((,AC) –  eq \o((,AB)) [(  eq \o((,BC) =  eq \o(AC,() –  eq \o(AB,()]



=  eq \o((,AB) +  eq \f(1,2)  eq \o((,AC) –  eq \f(1,2)  eq \o((,AB) 



(  eq \o((,AD) =  eq \f(1,2) (  eq \o((,AB) +  eq \o((,AC)).

 Again in (BCE,

       eq \o((,BE) +  eq \o((,EC) =  eq \o((,BC)
or,   eq \o((,BE) =  eq \o((,BC) –  eq \o((,EC)
=  eq \o((,AC) –  eq \o((,AB) –  eq \f(1,2)  eq \o((,AC) 

[(  eq \o((,BC) =  eq \o(AC,() –  eq \o(AB,() and E is the middle point of AC]

=  eq \f(1,2)  eq \o((,AC) –  eq \o((,AB)                       
(  eq \o((,BE) =  eq \f(1,2)  eq \o((,AC) –  eq \o((,AB).

Again in (BCF,

        eq \o((,BC) +  eq \o((,CF) =  eq \o((,FB)
or,  eq \o((,CF) =   eq \o((,FB) –  eq \o((,BC)
=  eq \f(1,2)  eq \o((,AB) – ( eq \o((,AC) –  eq \o((,AB) )  

 [(  eq \o((,BC)=  eq \o(AC,() – eq \o(AB,() and F is the middle point of AB]
=  eq \f(1,2)  eq \o((,AB) –  eq \o((,AC) +  eq \o((,AB)
(  eq \o((,CF)=   eq \f(3,2)  eq \o((,AB) –  eq \o((,AC).
(b) In (OBC,  eq \o((,BC) +  eq \o((,CO) =  eq \o((,BO)
or,  eq \o((,BC) =  eq \o((,BO) –  eq \o((,CO)
=  eq \f(2,3)  eq \o((,BE) –  eq \f(2,3)  eq \o((,CF) [(The median BE and CF are divided in the ratio 2 : 1 at the point O]
(  eq \o((,BC) =  eq \f(2,3) (  eq \o((,BF) – eq \o((,CF) ).

Again in (AOE,  eq \o((,AO) +  eq \o((,OE) =  eq \o((,AE) 

(  eq \o((,AO) =  eq \o((,AE) –  eq \o((,OE) …….(i)
Now, in (ACO,

      eq \o((,AC) +  eq \o((,CO) =  eq \o((,AO)
or,  eq \o((,AC) +  eq \o((,CO) =  eq \o((,AE) –  eq \o((,OE)  [( eq \o((,AO) =  eq \o((,AE) –  eq \o((,OE)]

or,  eq \o((,AC) +  eq \f(2,3)  eq \o((,CF) =  eq \f(1,2)  eq \o((,AC) –  eq \f(1,3)  eq \o((,BE) [(E is the middle point of AC and the medians BE and CF are divided in the ratio 2 : 1 at the point O]
or,–  eq \f(1,2)  eq \o((,AC) =  eq \f(2,3)  eq \o((,CF) +  eq \f(1,3)  eq \o((,BE)
or,  eq \f(1,2)   eq \o((,CA) =  eq \f(2,3)  eq \o((,CF) +  eq \f(1,3)  eq \o((,BE) [(– eq \o(AC,() =  eq \o(CA,()]
(  eq \o((,CA) =  eq \f(4,3)  eq \o((,CF) +  eq \f(2,3)  eq \o((,BE).
Again in (ACD,

        eq \o(AD,() +  eq \o((,DC)=  eq \o(AC,()
or,   eq \o(AD,() =  eq \o(AC,() –  eq \o((,DC)
  = –  eq \o((,CA) –  eq \f(1,2)  eq \o((,BC) [(D is the middle point of BC]

= – eq \f(4,3)  eq \o((,CF) –  eq \f(2,3)  eq \o((,BE) –  eq \f(1,2) .  eq \f(2,3) (  eq \o((,BE) – eq \o((,CF) ) [( eq \o((,BC) =  eq \f(2,3) (  eq \o((,BF) – eq \o((,CF) ) ]


     = – eq \f(4,3)  eq \o((,CF) –  eq \f(2,3)  eq \o((,BE) –  eq \f(1,3)   eq \o((,BE) +  eq \f(1,3)  eq \o((,CF)
(  eq \o(AD,() = –  eq \o((,BE) –  eq \o((,CF).
(c).  In (ABE,  eq \o(AB,() +  eq \o((,BE)=  eq \o(AE,()
or,  eq \o(AB,() +  eq \o((,BE) =  eq \f(1,2)  eq \o((,AC) [(E is the middle point of AC]
 (  eq \o((,AC) = 2 ( eq \o(AB,() +  eq \o((,BE) ) 

Again in (BCE,  eq \o(BE,() +  eq \o((,EC)=  eq \o(BC,()
or,  eq \o(BC,() =  eq \o(BE,() +  eq \f(1,2)  eq \o((,AC)  [(E is the middle point of AC]

=  eq \o(BE,() +  eq \f(1,2) . 2 ( eq \o(AB,() +  eq \o((,BE) ) [( eq \o((,AC) = 2 ( eq \o(AB,() +  eq \o((,BE) ) ]

=  eq \o(BE,() +  eq \o(AB,() +  eq \o((,BE)
      (  eq \o((,BC)=  eq \o(AB,() + 2  eq \o((,BE) 
Again in (ABD,  eq \o(AB,() +  eq \o((,BD)=  eq \o(AD,()
or,  eq \o(AD,() =  eq \o(AB,() +  eq \f(1,2)  eq \o((,BC) [(D is the middle point of BC]

=  eq \o(AB,() +  eq \f(1,2) (  eq \o(AB,() + 2  eq \o((,BE) ) [( eq \o((,BC) =  eq \o(AB,() + 2  eq \o((,BE) ]
=  eq \o(AB,() +  eq \f(1,2)  eq \o(AB,() +  eq \o((,BE)
(  eq \o((,AD) =  eq \f(3,2)  eq \o(AB,() +  eq \o((,BE)
Again in (BCF,

       eq \o((,BC) +  eq \o((,CF) =  eq \o((,FB)
or,  eq \o((,CF) =  eq \o((,FB) –  eq \o((,BC)
=  eq \f(1,2)  eq \o(AB,() – (  eq \o(AB,() + 2  eq \o((,BE) ) [( eq \o((,BC) =  eq \o(AB,() + 2  eq \o((,BE) and F is the middle point of AB]


=  eq \f(1,2)  eq \o(AB,() –  eq \o(AB,() – 2  eq \o((,BE)
(  eq \o((,CF) = – (  eq \f(1,2)  eq \o(AB,() + 2  eq \o((,BE) ).
Now, it is to be proved that,  eq \o(AD,() +  eq \o((,BE) +  eq \o((,CF) = 0.

By the triangle law, we get from (ABD,

 eq \o(AD,() =  eq \o(AB,() +  eq \o(BD,()

(  eq \o(AD,() =  eq \o(AB,() +  eq \f(1,2)  eq \o(BC,() ..................... (i)


[( D is the middle point of BC, so  eq \o(BD,() =  eq \f(1,2)  eq \o(BC,()]


In (ACF,  eq \o(AF,() =  eq \o(AC,() +  eq \o(CF,()

(  eq \o(CF,() =  eq \o(AF,() –  eq \o(AC,() [( eq \o(AC,() = –  eq \o(CA,()]


(  eq \o(CF,() =  eq \f(1,2)

 eq \o(AB,() –  eq \o(AC,() ..................... (ii)


[F is the middle point of AB, so  eq \o(AF,() =  eq \f(1,2)  eq \o(AB,()]

and from the triangle (ABE,  eq \o(AE,() =  eq \o(AB,() +  eq \o(BE,()

or,  eq \o(BE,() =  eq \o(AE,() –  eq \o(AB,()

(  eq \o(BE,() =  eq \f(1,2)

 eq \o(AC,() –  eq \o(AB,() ...................... (iii)


[E is the middle point of AC, so AE =  eq \f(1,2) AC]


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


 eq \o(AD,() +  eq \o(CF,() +  eq \o(BE,() =  eq \o(AB,() +  eq \f(1,2)

 eq \o(BC,() +  eq \f(1,2) 

 eq \o(AB,() –  eq \o(AC,() +  eq \f(1,2)

 eq \o(AC,() –  eq \o(AB,()

or,  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,() =  eq \f(1,2)  eq \o(AB,() +  eq \f(1,2)  eq \o(BC,() –  eq \f(1,2)  eq \o(AC,()


=  eq \f(1,2) ( eq \o(AB,() +  eq \o(BC,()) –  eq \f(1,2)

 eq \o(AC,()


=  eq \f(1,2)

 eq \o(AC,() –  eq \f(1,2)

 eq \o(AC,()


= 0 (Proved)
7. If  eq \o(((,AC) and  eq \o(((,BD) are the diagonals of the parallelogram ABCD, then express the vectors  eq \o(((,AB) and  eq \o(((,AC) in terms of the vectors  eq \o(((,AD) and  eq \o(((,BD) and show that,  eq \o(((,AC)+ eq \o(((,BD) = 2 eq \o(((,BC) and  eq \o(((,AC)– eq \o(((,BD)= 2 eq \o(((,AB).

Solution: Given, ABCD is a parallelogram.  eq \o(AC,() and 
[image: image2.wmf]BD

 are two diagonals of it. We have to express the vectors 
[image: image3.wmf]AB

 and  eq \o(AC,()  in terms of 
[image: image4.wmf]AD

 and 
[image: image5.wmf]BD

 and have to show that,

 eq \o(AC,()+ 
[image: image6.wmf]BD

= 2
[image: image7.wmf]BC

and  eq \o(AC,() –
[image: image8.wmf]BD

= 2
[image: image9.wmf]AB

. 



Proof: In the triangle (ABD, 


 eq \o(AD,() =  eq \o((,AB) +  eq \o((,BD)      [triangle law]


(
[image: image10.wmf]AB

= 
[image: image11.wmf]AD

– 
[image: image12.wmf]BD

.............. (i)   


Again, 
[image: image13.wmf]AC

=  
[image: image14.wmf]AD

 + 
[image: image15.wmf]DC

 [triangle law]

=  
[image: image16.wmf]AD

 + 
[image: image17.wmf]AB

  

[since, ABCD is parallelogram, so 
[image: image18.wmf]DC

=
[image: image19.wmf]AB

]


=  
[image: image20.wmf]AD

 + 
[image: image21.wmf]AD

 – 
[image: image22.wmf]BD

 [( 
[image: image23.wmf]AB

 = 
[image: image24.wmf]AD

–
[image: image25.wmf]BD

]

       ( 
[image: image26.wmf]AC

 = 2
[image: image27.wmf]AD

 – 
[image: image28.wmf]BD

 .................. (ii)


or, 
[image: image29.wmf]AC

 + 
[image: image30.wmf]BD


= 2
[image: image31.wmf]AD

 – 
[image: image32.wmf]BD

 + 
[image: image33.wmf]BD

 

[adding 
[image: image34.wmf]BD

 in both sides]



= 2 
[image: image35.wmf]AD

 


(
[image: image36.wmf]AC

 + 
[image: image37.wmf]BD

 = 2 
[image: image38.wmf]BC

 ... ... (iii) 

 [since, ABCD is parallelogram, so 
[image: image39.wmf]AD

= 
[image: image40.wmf]BC

]

Again, 
[image: image41.wmf]AC

 – 
[image: image42.wmf]BD

 = (2
[image: image43.wmf]AD

 – 
[image: image44.wmf]BD

) – 
[image: image45.wmf]BD

 [By using (ii)]


= 2
[image: image46.wmf]AD

 – 2 
[image: image47.wmf]BD




= 2 (
[image: image48.wmf]AD

–
[image: image49.wmf]BD

)



= 2
[image: image50.wmf]AB

 [By using (i)] 

( 
[image: image51.wmf]AC

 – 
[image: image52.wmf]BD

 = 2
[image: image53.wmf]AB

 .................... (iv)

Now, from the equations (i), (ii), (iii) and (iv) we get,
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 = 
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 – 
[image: image56.wmf]BD




[image: image57.wmf]AC

= 2
[image: image58.wmf]AD

 – 
[image: image59.wmf]BD




[image: image60.wmf]AC

 + 
[image: image61.wmf]BD

 = 2 eq \o(((,BC) and 
[image: image62.wmf]AC

–
[image: image63.wmf]BD

 = 2
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 (Proved)
8. Show that, (a) – (a + b) = – a – b 

(b) If a + b = c, then a = c – b and conversely.
Solution: 

(a)
It is required to show that, – (a + b) = – a – b 


 Now, – (a + b ) = (–1) (a + b)



= (– 1) a + (–1) b [distributive law]



= – a – b 


( – (a + b ) = – a – b     (Shown)
(b)
Given, a + b = c 


It is required to show that, a = c – b 


Given, a + b = c


or, a + b – b = c – b[adding (–b) in both sides]



or, a + 0 =  c – b 



( a = c – b

Again, let conversely,



      a = c – b 



or, a + b
= c – b + b 

[adding b in both sides ] 




= c + 0 



( a + b  = c 


( If a + b = c then, a = c – b  (Shown)
9.
Show that, (a)  a + a = 2a

(b)  (m – n) a = m a – n a

(c)  m (a – b) = m a – m b 
Solution: 

(a) It is required to show that, a + a = 2a 


Now,
a + a 
= 1a + 1a 

[according to the law of scalar multiplication]



= (1+1) a  [( (m + n) a = m a + na]



= 2 a 


( a + a  = 2 a   (Shown)

(b) 
It is required to show that, (m – n) a = m a – n a 


Now, (m – n) a  = {m+ (–n)}a 



= m a + (– n) a  [((m+n)a=ma  + n a]



= m a – n a 
 [according to the law of scalar multiplication]


( (m – n) a = m a – n a  (Shown) 
(c)
It is required to show that, m(a – b) = m a – m b. 


Now, m (a – b) = m {(a + (– b)}



= m a + m (–b)
 [( m(a + b)=ma+ m b]



= m a – m b 
[( n (–a) = – n a]


( m (a – b) = ma – m b    (Shown)

10. (a) If each of  a, b is a nonzero vector, then a = mb can be true if and only if a is parallel to b.



Solution: Given, each of a, b is a nonzero vector. It is required to show that, a = m b will hold if and only if a is parallel to b.

Let, a = m b. Then it is sufficient to prove that, a is parallel to b.

Since a = m b , so the vector a is a scalar multiple of b. The direction of a and b will be same if m > 0 and opposite if m < 0 . Here, m ( 0 because if m = 0 then a = 0 which is impossible, since a is a nonzero vector.

If the direction of a and b is same then they are similarly parallel and if their direction is opposite then they are dissimilarly parallel. So, in both cases, a and b are parallel to each other. (Shown)
(b) If both a, b are nonzero and non–parallel vectors, and if ma + nb = 0 then show that, m = n = 0.


Solution: Given, a , b are two nonzero non–parallel vectors and m a + nb = 0. It is required to show that, m = n = 0


Given, m a + n b = 0

or, m a + n b – n b = 0 – n b  

[adding (– n b) in both sides]

or, m a + 0 = – n b  

( m a = – n b 


If m and n are nonzero, then the direction of a and b will be


(i)  opposite if the sign of m and n are same.

(ii) same if the sign of m and n are opposite.

In both cases, a and b will be parallel which is impossible, because it is given that, a and b are two non–parallel vectors.

( m and n can not be nonzero.

That is, m = n = 0.  (Shown)

11. If a, b, c, d are the position vectors respectively of the points A, B, C, D then show that, ABCD will be a parallelogram if and only if b – a = c – d. 


Solution: Given, the position vectors of the points A, B, C, D are a, b, c, d respectively.


It is required to show that, ABCD will be a parallelogram if and only if b – a = c – d.

The position vectors of A, B, C and D are a, b, c  and d respectively.

(  
[image: image65.wmf]AB

 = b – a  and 
[image: image66.wmf]DC

 = c – d


Let, ABCD be a parallelogram. Then AB and DC are parallel and equal to each other.

( 
[image: image67.wmf]DC

AB

=



(  b – a = c – d



Conversely, let, b – a = c – d

( 
[image: image68.wmf]DC

AB

=



So, AB and DC are parallel and equal to each other. That is, ABCD is a parallelogram.

( ABCD will be a parallelogram if and only if 

       b – a = c – d.  (Shown)
12.
Prove with the help of vectors that the straight line drawn from the middle point of a side of a triangle and parallel to another side passes through the middle point of the third side.


Solution: It is required to prove with the help of vectors that the straight line drawn from the middle point of a side of a triangle and parallel to another side passes through the middle point of the third side.

Proof: (with the position vector)


Let, the position vectors of three vertices A, B, C of the triangle ABC be a, b, c with respect to the point O. D is the middle point of AB. DE(( BC and DE Intersects the line AC at the point E. It is required to prove that, E is the middle point of AC.
      Since, D is the middle point of AB, so the position vector of D will be,  eq \o(((,OD) =
[image: image69.wmf]2

b

a

+

= eq \f(1,2)  (a + b). If E is not the middle point of AC then let, F is the middle point of AC. Then the position vector of F will be,  eq \o(((,OF) = 
[image: image70.wmf]2

c

a

+

= eq \f(1,2) (a + c)


(  eq \o(((,DF) =  eq \o(((,OF) –  eq \o(((,OD) 



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



= eq \f(1,2) (a + c – a – b) 



= eq \f(1,2) (c – b)


(  eq \o(((,DF)  = eq \f(1,2)  eq \o(((,BC)    [(  eq \o(((,BC) =  eq \o(((,OC) –  eq \o(((,OB) = c – b ]

That is, DF | | BC. But, it is given that, DE | | BC. Now both of DE and DF passes through the point D and are parallel to BC. So, they are coinciding with each other, that is F and E are the same point.

( E is the middle point of AC. (Proved)

Alternative Solution:

Let, the line passing through the middle point D of the side AB and parallel to the side BC of the triangle ABC intersect the side AC at the point E. It is required to prove that, E is the middle point of AC.

Let, not E, F is the middle point of AC. 

Then,  eq \o(((,AD) = eq \f(1,2)  eq \o(((,AB)    [(D is the middle point of AB]

and  eq \o(((,AF) = eq \f(1,2)  eq \o(((,AB)
[( F is the middle point of AC]

( eq \o(((,DF) =  eq \o(((,DA) +  eq \o(((,AF)

[triangle law]

= –  eq \o(((,AD) +  eq \o(((,AF)

[( DA = – AD]


=  eq \o(((,AF) –  eq \o(((,AD)

= eq \f(1,2)  eq \o(((,AC) – eq \f(1,2)  eq \o(((,AB) 

[putting the value of   eq \o(((,AD) and eq \o(((,AF)]

= eq \f(1,2) ( eq \o(((,AC) –  eq \o(((,AB))


(  eq \o(((,DF) = eq \f(1,2)  eq \o(((,BC)              

[(   eq \o(((,BC) =  eq \o(((,BA) +  eq \o(((,AC) = –  eq \o(((,AB) +  eq \o(((,AC) =  eq \o(((,AC) –  eq \o(((,AB)]

That is, DF(( BC. But, DE(( BC [Given]

So, DE and DF both pass through the point D and are parallel to BC. So, they are coinciding with each other.

( E and F are the same point. That is, E is the middle point of AC. (Proved)
13. If the diagonals of a quadrilateral bisect each other, prove that it is a parallelogram.


Solution: Let, the diagonals of the quadrilateral ABCD, AC and BD intersect each other at the point O. It is required to prove that, ABCD is a parallelogram.


Proof:  eq \o(((,DO) =  eq \o(((,OB)             [(O is the middle point of BD] 


and  eq \o(((,OC) =  eq \o(((,AO)               [( O is the middle point of AC]


Now,  eq \o(((,AB) =  eq \o(((,AO) +  eq \o(((,OB)    [triangle law] 


=  eq \o(((,OC) +  eq \o(((,DO)     [(  eq \o(((,AO) =  eq \o(((,OC),  eq \o(((,OB) =  eq \o(((,DO) ]

=  eq \o(((,DO) +  eq \o(((,OC)     [ a + b = b + a ]


(  eq \o(((,AB) =  eq \o(((,DC)             [triangle law]

(AB = DC and the support line of  eq \o(((,AB) and  eq \o(((,DC)are same or parallel. Here, it is clear that, the support line of  eq \o(((,AB) and  eq \o(((,BC) are totally different. That is, AB(( DC


(  ABCD is a parallelogram.
[( opposite sides of parallelogram are parallel and equal to each other]


(Proved)
14.
Prove with the help of vectors that the straight line joining the middle points of the non–parallel sides of a trapezium is parallel to and half of the sum of the parallel sides.


Solution: Let, ABCD is a trapezium, AB and CD are the non–parallel sides, BC and AD are the parallel sides. E and F are respectively the middle points of AB and CD. Join E, F. 


It is required to prove that, EF is parallel to both AD and BC, and 
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 = eq \f(1,2) 
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Proof: Let, the position vectors of the points A, B, C, D be a, b, c, d respectively with respect to the origin.

( 
[image: image73.wmf]BC

= c – b, 
[image: image74.wmf]AD

 = d – a 

( The position vector of E = eq \f(1,2) (a + b)[( E is the middle point of AB]


and the position vector of F = eq \f(1,2) (c + d)  

[( F is the middle point of CD]

( 
[image: image75.wmf]EF

 = eq \f(1,2) (c + d)  – eq \f(1,2) (a + b )   


= eq \f(1,2) (c + d – a – b)



= eq \f(1,2) {(c – b) + (d – a)}


( 
[image: image76.wmf]EF

 = eq \f(1,2) 
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BC
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But, since BC and AD are parallel then the vector 
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BC

+

 is also parallel to them (that is, parallel to BC and AD). So, the vector 
[image: image79.wmf]EF

 is parallel to both BC and AD.
Because, 
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= eq \f(1,2) 
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( 
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= eq \f(1,2) 
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  (Proved)

15.
Prove with the help of vectors that the straight line joining the middle points of the diagonals of a trapezium is parallel to and half of the difference of the parallel sides.

Solution:
Let, in the trapezium ABCD, AB || CD and Q and P are the middle points of AC and BD respectively. Join P, Q.

It is required to prove that, PQ = 
[image: image84.wmf]2

1

(DC – AB) 


and PQ | | AB  | | CD.


Proof: Let, the position vectors of the points A, B, C, D be a, b, c, d respectively with respect to the vector origin.



[image: image85.wmf]AB

= b – a



[image: image86.wmf]DC

 = c – d

(The position vector of P = eq \f(1,2) (b + d)   

  [( P is the middle point of BD]

and the position vectors of Q = eq \f(1,2) (a + c)   

[(  Q is the middle point of AC]

(
[image: image87.wmf]PQ

 = eq \f(1,2) (a + c) – eq \f(1,2) (b + d)


    
=  eq \f(1,2) (a + c – b – d)


or, 
[image: image88.wmf]PQ

 = eq \f(1,2) {(c – d) – (b – a)}


( 
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 = eq \f(1,2) 
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Since, AB(( CD so the vector 
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DC

-

 is also parallel to both 
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 and 
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. So, the vector 
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 will be parallel to both 
[image: image95.wmf]AB

and 
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.

Because, 
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= eq \f(1,2) 
[image: image98.wmf])

AB

DC

(

-



( | 
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| = eq \f(1,2) |
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AB

DC
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| = eq \f(1,2) ( |
[image: image101.wmf]DC

| – |
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| )


(  PQ = eq \f(1,2) (DC – AB)


That is, PQ | | AB | | DC 

   (   PQ = eq \f(1,2) (DC – AB)  (Proved)
eq \o(((((((,Question(16) 

D and E are respectively the middle points of the sides AB and AC of the triangle (ABC.

a. 
Express ( eq \o(AD,() +  eq \o(DE,()) in terms of  eq \o(AC,().
b. 
Prove with the help of vectors that, DE || BC and DE =  eq \f(1,2) BC.

c. 
If M and N are the middle points of the diagonals of the trapezium ABCD, then prove that with the help of vectors that, MN || AD || BC and MN =  eq \f(1,2) (BC – DE).
Solution to the question no. 16
eq \o((,a) 
In the triangle (ADE,

 eq \o(AD,() +  eq \o(DE,() =  eq \o(AE,()
[triangle law]

 

=  eq \f(1,2)  eq \o(AC,()  [since, E is the middle point of AC]

So,  eq \o(AD,() +  eq \o(DE,() =  eq \f(1,2)  eq \o(AC,().

eq \o((,b) Let, the middle points of the sides AB and AC of the triangle ABC be D and E respectively.


Join D, E. It is required to prove with the help of vectors that DE =  eq \f(1,2) BC and DE || BC

Proof: D and E are the middle points of AB and AC respectively.


(
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= 
[image: image104.wmf]AD

= [image: image105.wmf]AB

and 
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=
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 = [image: image108.wmf]AC



According to the triangle law we get,
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= 
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+ 
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or,  
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= –
[image: image113.wmf]AB

+ 
[image: image114.wmf]AC

= 
[image: image115.wmf]AC

– 
[image: image116.wmf]AB

............ (i)


and 
[image: image117.wmf]DE

= 
[image: image118.wmf]DA

+
[image: image119.wmf]AE

 



= – 
[image: image120.wmf]AD

 + 
[image: image121.wmf]AE




= – [image: image122.wmf]AB

 + 
[image: image123.wmf]2

1



 EMBED Equation.3  [image: image124.wmf]AC

 [(
[image: image125.wmf]AD

= [image: image126.wmf]AB

, 
[image: image127.wmf]AE

= [image: image128.wmf]AC

]


=  eq \f(1,2) (
[image: image129.wmf]AC

–
[image: image130.wmf]AB

) = [image: image131.wmf]BC

 [from the equation (i)]

So, | eq \o((,DE)| =  eq \f(1,2) | eq \o((,BC)|


( DE =  eq \f(1,2) BC and the support line of 
[image: image132.wmf]DE

and
[image: image133.wmf]BC

will be same or parallel.


But, D and E are the middle points of AB and AC respectively. So, the support line of 
[image: image134.wmf]DE

 and 
[image: image135.wmf]BC

 can not be same.


( DE | | BC


That is, DE =  eq \f(1,2) BC and DE || BC (Proved)


eq \o((,c)


Let, in the trapezium BCDE, DE || BC and the middle points of CD and BE are N and M respectively. Let us join M, N.


It is required to prove that, MN =
[image: image136.wmf]2

1

(DC – AB) 


and MN | | AB  | | CD.


Proof: Let, the position vectors of points A, B, C, D are a, b, c, d respectively with respect to the origin.
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= b – a
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 = c – d

(The position vector of M = eq \f(1,2) (b + d)   

    [( M is the middle point of BD]


and the position vector of N = eq \f(1,2) (a + c)  

[(  N is the middle point of AC]


( eq \o(((,MN) = eq \f(1,2) (a + c) – eq \f(1,2) (b + d) =  eq \f(1,2) (a + c – b – d)


or,  eq \o(((,MN) = eq \f(1,2) {(c – d) – (b – a)}


(  eq \o(((,MN) = eq \f(1,2) 
[image: image139.wmf])
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Since AB(( CD, so the vector 
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DC
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 is parallel to both 
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 and 
[image: image142.wmf]CD

. So, the vector  eq \o(((,MN) will be parallel to both 
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and 
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.

Because,  eq \o(((,MN)= eq \f(1,2) 
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( |  eq \o(((,MN)| = eq \f(1,2) |
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| = eq \f(1,2) ( |
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| – |
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(  PQ = eq \f(1,2) (DC – AB)


That is, MN | | AB | | DC 

   (   MN = eq \f(1,2) (DC – AB)

[NB: In the question of text book, MN | | AD | | BC and MN= eq \f(1,2) (BC – DE) will be replaced by MN | | AB | | DC and MN = eq \f(1,2)(DC – AB) respectively]

eq \o(((((((,Question(17) D, E and F are the middle points of the sides BC, CA and AB respectively of the (ABC.

a. 
Express  eq \o(AB,() in terms of the vectors  eq \o(BE,() and  eq \o(CF,().

b. 
Prove that,  eq \o(AD,()  +  eq \o(BE,() +  eq \o(CF,() = O
c. 
Prove with the help of vectors that the straight line drawn through F parallel to BC must go through E.
Solution to the question no. 17
eq \o((,a)
eq \o(((,AB) + eq \o(((,BE)  = eq \o(((,AE)
or, eq \o(((,AB) = eq \o(((,AE) – eq \o(((,BE) [triangle law]


=  eq \f(1,2)

 eq \o(AC,() –  eq \o(BE,() 

[E is the middle point of AC, so  eq \o(AE,() =  eq \f(1,2)

 eq \o(AC,() 

and  eq \o(EB,() = –  eq \o(BE,()]



=  eq \f(1,2) ( eq \o(AF,() – eq \o(((,CF)) –  eq \o(BE,() [triangle law]



= () eq \f(1,2)

 eq \b(\f(1,2)   (  eq \o(CF,())
 –  eq \o(BE,()

[F is the middle point of AB, so  eq \o(AF,() =  eq \f(1,2)  eq \o(AB,()]


or,  eq \o(AB,() =  eq \f(1,4)  eq \o(AB,() –  eq \f(1,2)  eq \o(CF,() –  eq \o(BE,()

or, 4 eq \o(AB,() =  eq \o(AB,() – 2 eq \o(CF,() – 4 eq \o(BE,() 

[multiplying both sides by 4]


or, 4 eq \o(AB,() –  eq \o(AB,() =  eq \o(AB,() – 2 eq \o(CF,() – 4 eq \o(BE,() –  eq \o(AB,()

[adding (–  eq \o(AB,()) in both sides]


or, 3 eq \o(AB,() = – 2 eq \o(CF,() – 4 eq \o(BE,()

(  eq \o(AB,() = –  eq \f(2,3)  eq \o(CF,() –  eq \f(4,3)  eq \o(BE,()     [multiplying both sides by  eq \f(1,3)]
eq \o((,b) 
By the triangle law, we get from (ABD,

 eq \o(AD,() =  eq \o(AB,() +  eq \o(BD,()

(  eq \o(AD,() =  eq \o(AB,() +  eq \f(1,2)  eq \o(BC,() ................. (i)


[D is the middle point of BC, so  eq \o(BD,() =  eq \f(1,2)  eq \o(BC,()]


In (ACF,  eq \o(AF,() =  eq \o(AC,() +  eq \o(CF,()

(  eq \o(CF,() =  eq \o(AF,() –  eq \o(AC,() [ eq \o(AC,() = –  eq \o(CA,()]


(  eq \o(CF,() =  eq \f(1,2)

 eq \o(AB,() –  eq \o(AC,() ................ (ii)


[F is the middle point of AB, so  eq \o(AF,() =  eq \f(1,2)  eq \o(AB,()]

and from the triangle (ABE,  eq \o(AE,() =  eq \o(AB,() +  eq \o(BE,()

or,  eq \o(BE,() =  eq \o(AE,() –  eq \o(AB,()

(  eq \o(BE,() =  eq \f(1,2)

 eq \o(AC,() –  eq \o(AB,() ......................... (iii)


[E is the middle point of AC, so AE =  eq \f(1,2) AC]


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


 eq \o(AD,() +  eq \o(CF,() +  eq \o(BE,() =  eq \o(AB,() +  eq \f(1,2)

 eq \o(BC,() +  eq \f(1,2) 

 eq \o(AB,() –  eq \o(AC,() +  eq \f(1,2)

 eq \o(AC,() –  eq \o(AB,()

or,  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,() =  eq \f(1,2)  eq \o(AB,() +  eq \f(1,2)  eq \o(BC,() –  eq \f(1,2)  eq \o(AC,()


=  eq \f(1,2) ( eq \o(AB,() +  eq \o(BC,()) –  eq \f(1,2)

 eq \o(AC,()


=  eq \f(1,2)

 eq \o(AC,() –  eq \f(1,2)

 eq \o(AC,() = 0

(  eq \o(AD,() +  eq \o(BE,() +  eq \o(CF,() = 0 (Proved)
eq \o((,c) 
Let, F is the middle point of the side AB of the triangle ABC. The line drawn parallel to BC intersects the side AC at the point E. It is required to prove that, E is the middle point of AC.

Let, not E rather P is the middle point of AC. 



Then,  eq \o(AF,() =  eq \f(1,2) 

 eq \o(AB,() [( F is the middle point of AB and  eq \o(AP,() =  eq \f(1,2) 

 eq \o(AC,()   [( P is the middle point of  eq \o(AC,()]


(  eq \o(FP,() 
=  eq \o(FA,() +  eq \o(AP,() = –  eq \o(AF,() +  eq \o(AP,() [( eq \o(FA,() = –  eq \o(AF,()]



=  eq \o(AP,() –  eq \o(AF,() =  eq \f(1,2)

 eq \o(AC,() –  eq \f(1,2)

 eq \o(AB,()


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

(  eq \o(FP,() =  eq \f(1,2)  eq \o(BC,()

That is, FP || BC. But FE || BC (given)


So, the both lines  eq \o(FE,() and  eq \o(FP,() pass through the point F and parallel to  eq \o(BC,(). So, they (that is,  eq \o(FE,() and  eq \o(FP,()) coincide to each other.

( E and P will be the same point. That is, E is the middle point of AC.  (Proved)
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



1.
If the position vectors of points A and B with respect to origin O are a and b respectively and P divides AB into 2:1 internally, then  eq \o((,OP) = ? [Dhaka Board-'15]

a
eq \o((,a) ( 2eq \o((,b)
b
2eq \o((,a) ( eq \o((,b)

c
eq \f(2a + b,3)
d
eq \f(a + 2b,3)
 eq \o((,d)
2.
(( vector has no fined directon and support line. [Rajshahi Board-'15]

a
unit 
b
null


c
equal
d
position 
 eq \o((,b)
3.
For every vector u + v and  w , (u + v)  + w = u + (v + w). this the (( of vector addition. [Rajshahi Board-'15]

a
commutative law
b
associated law


c
parallelogram law
d
triangle law
 eq \o((,b)
4.
According to vector( [Dinajpur Board-'15]

i.
if the value of a vector is zero then it is called null vector

ii.
if  eq \o(((,AB) = U then  eq \o(((,BA) = − U

iii.
if  eq \o(((,AB) and  eq \o(((,AC) touch each other in ABC triangle then  eq \o(((,AB) −  eq \o(((,AC) =  eq \o(((,BC) 


Which one of the following is correct?

a
i 
b
ii


c
i & ii
d
i, ii & iii
 eq \o((,b)
5.
For u v and w; (u + v) + w = u + (v + w). Which formula is applied to it? [Dinajpur Board-'15]

a
Triangle law
b
Law of associative 


c
Law of subtraction
d
Law of exponent
 eq \o((,b)
6.
The position vectors of points A and C are a and b respectively. find  eq \o((,CA). [Comilla Board-'15]

a
a – b
b
– a – b

c
a + b
d
– a + b
 eq \o((,a)
Answer to the question 7 and 8 on the basis of the information give below:

C is any point on the line segment AB and a, b and c are respectively the position vector of the points A, B and C with respect to a vector origin. 

7.
Which one of the following is correct when the point C divides AB externally in the ratio 5 : 3? [Chittagong Board-'15]

a
c =  eq \f(3a − 5b,2)
b
c =  eq \f(3a + 5b,2)

c
c =  eq \f(3a + 5b,8)
d
c =  eq \f(3a − 5b,8)
 eq \o((,a)
8.
Which one of the following is correct if O is the vector origin? [Chittagong Board-'15]

a
 eq \o(((,OA) = a − b
b
 eq \o(((,OA) +  eq \o(((,OC) = AC

c
 eq \o(((,AB) = b − a
d
OC = c − b
 eq \o((,c)
9.
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Which one is correct? [Sylhet Board-'15]

a
 eq \o((,AB) +  eq \o((,BC) =  eq \o((,AC)
b
 eq \o((,AB) +  eq \o((,AC) =  eq \o((,BC)

c
 eq \o((,AB)+ eq \o((,BC)+ eq \o((,AC) = 0
d
 eq \o((,AB) –  eq \o((,AC) =  eq \o((,BC)
 eq \o((,a)
10.
In the rectangle ABCD( [Jessore Board-'15]

i.
 eq \o(((,AB) =  eq \o(((,DC)

ii.
 eq \o(((,AC) =  eq \o(((,BD)

iii.
 eq \o(((,AD) =  eq \o(((,BC) 


Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
 eq \o((,b)
11.
For any vectors a, b and c (a + b) + c = a + (b + c). Which law is this in vector addition? [Jessore Board-'15]

a
Commutative law
b
Associative law 


c
Parallelogram law
d
Cancellation law 
 eq \o((,b)
12.
P(ma + n) = what? [Barisal Board-'15]

a
Pm n
b
Pm + Pn 

c
P eq \o(^,m) + P eq \o(^,n)
d
P|m| + P|n|
 eq \o((,b)
Answer questions No. 13 & 14 based on the following figure:

[image: image151.jpg]



13.
 eq \o(((,AB) = what? [Barisal Board-'15]

a
b − a
b
a + b


c
 eq \f(1,2)(a + b)
d
 eq \f(1,2)(a − b)
eq \o((,a)
14.
If C is the middle-point of AB, then( [Barisal Board-'15]

a
c =  eq \f(1,2)(b − a)
b
c =  eq \f(1,2)(a − b)


c
c = − eq \f(1,2)(b − a)
d
c = –   eq \f(1,2)(a − b) 
 eq \o((,b)
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15.
Which of the vectors has no direction? [Faujdarhat Cadet-15]

a
Null vector 
b
Zero vector 


c
Unit vector 
d
Both a & b 
eq \o((,d)
16.
Which of the following quantity has direction? [Faujdarhat Cadet-15]

a
Velocity 
b
Weight 


c
Area 
d
Speed 
eq \o((,a)
17.
For any three vectors U, V, W if U + V = U + W then, V = W is called– [Faujdarhat Cadet-15]

a
Commutative law of addition of vector


b
Associative law of addition of vector 


c
Cancellation law of addition of vector 

 
d
Non of a, b and c 


eq \o((,c)
18.
Vector has–? [Faujdarhat Cadet-15]

a
Only magnitude


b
Only direction 


c
Both magnitude & direction 

 
d
None of a, b and c.


eq \o((,c)
19.
If AB is internally divided by the point C at 3 : 2, then which is correct? [Sylhet Cadet-15]

a
5c = 3a + 2b
b
5c = 2a + 3b 


c
c = 5a + 2b 
d
5c = 3a + 5b 
eq \o((,b)
20.
Which is the unit vector? [Sylhet Cadet-15]

a
 eq \f(|a|,a)
b
 eq \f(a,|a|) 


c
 eq \f(|a|,|a|) 
d
 eq \b\bc\|(\f(\s\up4(a),a)) 
eq \o((,b)
21.
If u = mv, where m is scalar quantity, the support line of u and v will be ( [Jhenidah Cadet-15]

a
May be either parallel or not parallel

 
b
May be parallel 


c
May be either parallel or same

 
d
May parallel 


eq \o((,c)
22.
If AB and AC are any two vector, which one is right? [Jhenidah Cadet-15]

a
AC – CB = AB
b
AB – CB = BA 


c
AB – AC = CB 
d
AB + AC = CB 
eq \o((,c)
23.
The parallel vector of the vector a – 5b is  (
[Mirzapur Cadet-14]

a
a + 5b 
b
5a – b

c
b – 5a 
d
2a – 10b
24.
For any vectors u, v, w if u + v = u + w (


[Mirzapur Cadet-14]

a
u = v 
b
v = w 


c
u = w 
d
u + v = w 
eq \o((,b)
25.
Which one is vector quantity? 
[Rajshahi Cadet-14]

a
money


b
length of a body


c
directed line segment


d
temperature



eq \o((,c)
26.
Which one is unit vector? 


[Pabna Cadet-14]


a
 eq \f(a,|a|) 
b
 eq \f(a,|a|) 

c
 eq \f(a,|a|) 
d
 eq \f(a,|a|) 

eq \o((,d)
27.
The position vectors of A, B, C are  eq \o((,a),  eq \o((,b),  eq \o((,c) and the point C divides the vector  eq \o(((,AB) internally in the ratio 1 t 2 then ( 


[Joypurhat Girls' Cadet-14]

a
 eq \o((,c) = (,a) eq \f( +  eq \o((,b),3) 

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


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

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


eq \o((,b)
28.
If AB = DC and AB||DC, then which one of the following is true?


[Rangpur Cadet-14]

a
 eq \o((,AB)  = (,AB) 
b
 = 

c
 eq \o((,AB) = m eq \o((,DC) ; m > 1
d
 eq \o((,AB) = m eq \o((,DC) ; m < 1

eq \o((,a)
29.
If a and b are the position vectors of the points A and B respectively and if C is a point on AB such that  eq \o((,AC) = 3 eq \o((,CB) then what is the position vector of C?

[Rangpur Cadet-14]

a
 eq \f(a + 2b,4) 
b


c
a + b,4)  QUOTE 
 

 eq \f(a + 3b,4) 


d


eq \o((,c)
30.
C is any point on the line segment AB and a, b & c are the position vectors A, B & C then C divides AB internally in the ratio 2 t 3 then what is the position vector of C?  


[Comilla Cadet-14]

a
c = (a + 2b)/5 
b
c = (2a + b)/5 


c
c = (3a + 2b)/5 
d
c = (2a + 3b)/5 

eq \o((,c)
31.
Dot product of two vectors equal to zero then what is the angle between two vectors? 
[Feni Girls' Cadet-14]

a
0(
b
30(

c
90(
d
None

eq \o((,c)
32.
If a, b, c, are the position vectors of A, B, & C respectively & C divides AB in the ratio m : n internally. What is the position vector of C? 

[Feni Girls' Cadet-14]

a
c =  eq \f(ma + na,m + n) 
b
c =  eq \f(mb + na,m + n) 

c
c =  eq \f(ma + na,m + n) 
d
c =  eq \f(m + na,m + n) 

eq \o((,b)
33.
For any two vectors u, v we get u + v = v + u, this is (


[Faujdarhat Cadet-14]

a
Commutative law of addition of vectors


b
Associative law of addition of vectors 


c
Cancellation law of addition of vectors


d
Triangle law of substraction of vectors 

eq \o((,a)
34.
Vector has  (


[Sylhet Cadet-14]

a
Only magnitude 



b
Only direction


c
Both magnitude & direction 


d
None 



eq \o((,c)
35.
If AB || DC then (
 [Mirzapur Cadet-15]
i.
 eq \o((,AB) = m  eq \o((,DC), where m is a scalar quantity.
ii.
 eq \o((,AB) =  eq \o((,DC)
iii.
 eq \o((,AB) =  eq \o((,CD)

Which one of the above sentences is true?

a
i
b
ii 


c
i and ii
d
i, ii and iii
eq \o((,a)
36.
If u is a vector and m is any scalar, then mu represents –  


[Jhenidah Cadet-14]

i.
Support line of u and mu are same or parallel. 



ii.
Direction of u and mu are same.


iii.
Length of mu is m times of the length of u.  


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)
37.
 If the two vectors are unparallel (
[Comilla Cadet-14]

i.
Parallelogram law is applicable in case of their addition 



ii.
Triangle law is applicable in case of their addition  


iii.
Their lengths are always equal  


Which one is true among the above sentences?

a
i
b
ii 


c
i and ii
d
i, ii and iii

eq \o((,c)
38.
If two vectors are parallel (
[Faujdarhat Cadet-14]

i.
Parallelogram law is applicable in case of their addition



ii.
Triangle law is applicable in case of their addition  


iii.
Their lengths are always equal.  


Which one of the following is correct?

a
i and ii
b
ii 


c
i and iii
d
i, ii and iii

eq \o((,b)
C is any point on the line segment AB and a, b & c are respectively the position vectors of the points A, B & C with respect to a vector origin. 

Answer to the question 39 & 41 

39.
Which one of the following correct when the point C divides AB internally in the ratio 2 : 3? [Mymensingh Girls' Cadet-15]

a
c =  eq \f(a + 2b,5)
b
c =  eq \f(2a + 2b,5) 


c
c =  eq \f(3a + 2b,5) 
d
c =  eq \f(2a + 3b,5) 
eq \o((,c)
40.
Which one of the following is correct if O is the vector origin? [Mymensingh Girls' Cadet-15]

a
 eq \o((,OA) = a – b
b
 eq \o((,OA) +  eq \o((,OC)=  eq \o((,AC)

c
 eq \o((,AB) = b – a 
d
 eq \o((,OC) = c – b
eq \o((,c)
41.
The following is subjects are – 


i.
 eq \f(a,|a|) is unit vector of the vector a, where a ( 0, 

ii.
The meaning of two vectors equal is–they are equal in magnitude, 


iii.
The area of an equilateral triangle is  eq \f(\r(3),4) (side)2.


Find correct answer?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,b)
Answer question 42(43 from this information : 

C is any point on the line segment AB and a, b & c are respectively the position vectors of the points A, B & C with respect to a vetor origin.

42.
Which one of the following is correct when the point C divides AB internally in the ratio 2 : 3? [Comilla Cadet-15]

a
a + 2b/5
b
2a + b/5 


c
(2b + 3a)/5
d
(3b + 2b)/5 
eq \o((,c)
43.
Which one of the following is correct if O is the vector origin? [Comilla Cadet-15]

a
OA = a ( b
b
OA + OC = AC 


c
AB = b ( a
d
OC = c ( b 
eq \o((,c)
Given a, b, c, are the position vectors of A, B & C respectively & C divides AB in the ratio m : n internally. 

Answer the question nos. (44-45) using the given information. 

44.
What is the position vector of C? [Feni Girls' Cadet-15]

a
c =  eq \f(ma + na,m + n)
b
c =  eq \f(mb + na,m + n) 


c
c =  eq \f(ma + nb,m + n) 
d
c =  eq \f(m + na,m + n) 
eq \o((,c)
45.
What is the position vector of C, when C divides AB in the unit ratio internally? [Feni Girls' Cadet-15]

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


c
c =  eq \f(ma + nb,m + n)
d
c =  eq \f(m + na,m + n) 
eq \o((,b)
 eq \o((,a),  eq \o((,b),  eq \o((,c) are the position vectors of the points A, B, C respectively and C divides AB internally in the ratio 5 : 11. Answer questions (46–47) in the light of the above information. 

46.
What is  eq \o((,AB)?[Barisal Cadet-15]

a
 eq \o((,b) –  eq \o((,a)
b
 eq \o((,b) +  eq \o((,a) 


c
 eq \o((,a) –  eq \o((,b) 
d
 eq \o((,b). eq \o((,a) 
eq \o((,a)
47.
What is  eq \o((,c)? [Barisal Cadet-15]



a
(,5b) eq \f( + 11 eq \o((,a),16)

b
(,11b) eq \f( +  eq \o((,5a),16)
 


c
(,5b) eq \f( –  eq \o((,11a),6)

 eq\f( eq \o((,5b) –  eq \o((,11a),6)

d
(,11b) eq \f( –  eq \o((,5a),6)
 
eq \o((,a)
Ansewr to the questions 48 & 49 on the basis of the information given below: 

C is any point or the line segment AB and a, b & c are respectively the position vectors of the points A, B & C with respect to a vector origin.

48.
Which one of the following is correct when the point C divides AB internally in the ratio 2 t 3?  

[Mymensingh Girls' Cadet-14]

a
eq \o((,C) = eq \f(a + 2b,5)
b
eq \o((,C) =  eq \f(2a + b,5)

c
eq \o((,C) =  eq \f(3a + 2b,5)
d
eq \o((,C) =  eq \f(2a + 3b,5)

eq \o((,c)
49.
Which one of the following is correct if O is the vector origin? 


[Mymensingh Girls' Cadet-14]

a
eq \o(((,OA) =  eq \o((,a) – \o((,b)
b
eq \o(((,OA) + eq \o(((,OC) =  eq \o(((,AC)

c
 eq \o(((,AB) =  eq \o((,b) – \o((,a)
d
eq \o(((,OC) =  eq \o((,c) – \o((,b)

eq \o((,c)
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	((( 12.1 Scalar and Vector Quantities (

 Text page-253


(
The quantity which is completely described by its magnitude with unit is a scalar quantity.
(
The quantity which for its complete description requires magnitude as well as direction is a vector quantity.
50.
“The bamboo is 5m long” –in the sentence what kind of quantity has been expressed? (easy)

a
scalar
b
with direction

c
vector
d
directed
eq \o((,a)
51.
What is required to describe a scalar quantity?(easy) 

a
only magnitude
b
only direction

c
both magnitude & direction
  


d
magnitude or direction        
              eq \o((,a)
52.
Which of the following is scalar quantity? (medium) 

a
weight
b
force

c
speed
d
displacement
eq \o((,c)
53.
What is the alternative name of vector quantity? (easy)

a 
directionless quantity
b 
undirected quantity


c
directed quantity
dscalar quantity          
eq \o((,c)                 
54.
To describe which of the following quantities the direction as well as magnitude are required? (easy)

a
volume
b
mass

c
temperature
d
velocity
eq \o((,d)
55.
Which of the following is vector quantity? (easy) 

a
speed
b
volume

c
temperature
d
force
eq \o((,d)
56.
Examples of scalar quantity(

i.
length and mass

ii.
speed and time

iii.
volume and temperature

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)
	(((12.2 Geometrical Interpretation of a Vector: Directed Line Segment ( Text page –253


(
The directed line segment whose initial point is A and terminal point is B is denoted by   eq \o((,AB).
(
Any vector (directed line segment) which is the part of an unending straight line is called the support line or support of the vector.
(
If support lines of two vectors are identical or parallel and their directions and magnitudes are identical, the vectors are mutually equal. 
57.
If  eq \o((,AB) = u, which is the initial point of the vector? (easy)

a
u
b
B

c
AB
d
A
eq \o((,d)
58.
If two non–zero vectors are equal, which of the following is correct? (medium)

a They are non–parallel
b They are parallel

c Their values are zero
d None of them
eq \o((,b)
59.
What is the magnitude of the directed line segment  eq \o((,BA)?  (easy)

a
BA


b
 eq \o((,BA)



c
 eq \o((,AB)


d
AB + BA

eq \o((,a)
18.
What kind of vector is  eq \o((,AA)? (medium)


a It is an unit vector.
b It is a point vector.

c It is an opposite vector.
d It is a position vector.
eq \o((,b)
61.
The directed line segment  eq \o((,AB) (

i.
is a vector quantity.

ii.
has a length which is eq \o(| (,  AB|).

iii.
is directed from B to A. 

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)
On the basis of following information answer the questions (62–64):
                  eq \o((,AB) = u 
62.
Which is the initial point of the vector? (easy)

a
A
b
B
c
u
d
AB
eq \o((,a)
63.
Which is the terminal point of the vector? (easy)

a
A
b
B
c
u
d
AB
eq \o((,b)
64.
 eq \o((,BA) = what? (medium)

a
AB
b
–  eq \o((,BA)
c
 eq \o((,AB)
d
– u
eq \o((,d)
	(((12.3 Equivalence of vectors, Opposite vectors (

Text page–254


(
If the directions of two vectors are alike, lengths are equal and the support lines of the two 

vectors are identical or parallel, then they are said to be equal vector.
(
For any vector  eq \o((,u) if we can determine another vector  eq \o((,v) for which  eq \o((,v) = –  eq \o((,u), then  eq \o((,v) or –  eq \o((,u) is called the opposite vector of  eq \o((,u).
(
Two vectors will be mutually opposite if their (

Lengths are equal; support lines are identical or parallel and directions are opposite.
65.
If the support line of u and the support line of  v are same or parallel, what can be said about the vectors  eq \o((,u) and  eq \o((,v) in short? (medium)

a
equal
b
parallel

c
unequal
d
non–parallel
eq \o((,b)
66.
Which relation can be build up by the two relations  eq \o((,u) =  eq \o((,v) and  eq \o((,v) =  eq \o((,w)? (easy)

a
 eq \o((,v) = –  eq \o((,u)
b
 eq \o((,w) = –  eq \o((,v)

c
 eq \o((,u) =  eq \o((,v) (  eq \o((,w)
d
 eq \o((,u) =  eq \o((,w)


eq \o((,d)
67.
If u = –v , which of the following is correct? (easy)

a
u and v are same directional



b
u and v are opposite directional

c
magnitudes of u and v are equal


d
u and v are equal vector 
  
eq \o((,b)
68.
Which is the parallel to the vector  eq \o((,a) – 5 eq \o((,b) ? (easy)

a
 eq \o((,a) + 5 eq \o((,b)
b
5 eq \o((,a) –  eq \o((,b)
c
 eq \o((,b) – 5 eq \o((,a)
d
2 eq \o((,a) – 10 eq \o((,b)
eq \o((,d)
69.
If  eq \o((,a) is a non zero vector, then  eq \o((,a) + (– eq \o((,a)) = what? (easy) 


a
0
b
1
c
2
d
2a
eq \o((,a)
70.
If  eq \o((,AB) =  b, which of the following is the value of 


 eq \o((,AB) +  eq \o((,BA)? (medium) 

a
2b
b
b
c
0
d
– 2b
eq \o((,c)
71.
For any vector x which of the following is right? (easy)

a

b


c

d

eq \o((,b)
72.
If  eq \o((,AB) is any vector, which of the following is right? 

(easy)

a
 eq \o((,AB) =   eq \o((,BA)
b
 eq \o((,AB) =   eq \o(| (, AB|)

c
 eq \o(| (, AB|) = –  eq \o(| (, BA|)
d
 eq \o( (, AB) = –  eq \o((, BA)
eq \o((,d)
73.
If  eq \o((,a) + 5 eq \o((,b) = 0, what will be the vectors  eq \o((,a) and  eq \o((,b)? (easy) 

a
perpendicular


b
equal

c
parallel and same directional

d
parallel and opposite directional
eq \o((,d)
74.
If a vector  eq \o((,u) be equal to another vector  eq \o((,v) –


i.
The length of   eq \o((,u) is equal to the length of  v .


ii.
 eq \o((,u) and  eq \o((,v) are parallel vectors.

iii.
u and v are same directional.

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)
75.
If  eq \o((,w) be the opposite vector of  eq \o((,v) – 


i.
 eq \o((,w) and v are opposite directional .

ii.
the support of w is parallel to the support of v . 

iii.
| eq \o((,w)| = | eq \o((,v)|.


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)
On the basis of following information answer the questions (76–78):

The vector eq \o((,p) is equal to the vector eq \o((,q) and  eq \o((,p) =  eq \o((,AB).

76.
eq \o((,q) = what? (easy)

a
 eq \o((,AB)
b
 eq \o((,BA)
c
| eq \o((,AB)|
d
–  eq \o((,AB)
eq \o((,a)
77.
If eq \o((,p) = r , which of the following is right? (medium)

a
eq \o((,p) = w
b
eq \o((,q) = r

c
r = w
d
eq \o((,p) = eq \o((,q) = r
eq \o((,d)
78.
Which of the following is the value of  eq \o((,q) ?(easy)

a
eq \o((,p)
b
eq \o((,q)
c
| eq \o((,AB)|
d
r
eq \o((,c)
On the basis of following information answer the questions (79–80):
The opposite vector of  eq \o((,u) is   eq \o((,v) and  eq \o((,u) =  eq \o( (, AB).
79.
 eq \o((,v) = what? (easy)

a
 eq \o( (, AB)
b
 eq \o( (, BA)
c
 eq \o(| (, BA|)
d
 eq \o((,u)
eq \o((,b)
80.
Which is the direction of  eq \o((,v) with respect to  eq \o((,u) ? (easy)

a
alike
b 
parallel

c
along perpendicular
d opposite
eq \o((,d) 

81.
Which is the direction of  eq \o((,u) ? (easy)

a
in the opposite direction from A to B.

b
in the perpendicular direction from A to B.

c
in the direction from A to B.

d
in the direction from B to A.
eq \o((,c)
	((( 12.4 Addition and Subtraction of Vectors(

Text page–255


(
If u and v are two vectors, their addition or resultant is represented by  u + v .
(
If the magnitude and direction of two vectors u and v are denoted by the two adjacent sides of a parallelogram then the magnitude and direction of u + v is denoted by the diagonal of the parallelogram which passes through the point of intersection of the lines denoting the two vectors. It is called the parallelogram law of addition of vectors.
(
The addition of two or more vectors is called their resultant. In determining the resultant of forces or velocities, the method of addition of vectors is followed.
(
If the two vectors are parallel, the parallelogram law is not applicable to their addition but the triangle law is applicable in all the cases.
(
The subtraction of the vectors u and v means the algebraic addition of u and (– v ) . 

(
A vector whose absolute value is zero and whose direction cannot be determined is called a zero vector. It is denoted by 0.
(
The initial and terminal points of a zero vector are same.
81.
If the terminal point of  eq \o((,v) is the initial point of   eq \o((,w) , what should be the vectors to construct a triangle? 

(medium)

a
parallel
b
non parallel

c
same magnitudes
d
same support line 
eq \o((,b)
82.
If  eq \o((,AB) = u and   eq \o((,BC) = v ,  u + v = what? (medium)
       a
 eq \o((,OA) +  eq \o((,OB)
b
 eq \o((,AB)

c
 eq \o((,BC)
d
 eq \o((,AC)
eq \o((,d)
83.
If u =  eq \o((,AB) and v =  eq \o((,AC) , u – v = what? (medium)

a
 eq \o((,BA)
b
 eq \o((,CA)
c
 eq \o((,BC)
d
 eq \o((,CB)
eq \o((,d)
84.
If in the parallelogram DEFG,  eq \o( (, DE) =  eq \o((,s) and 


 eq \o( (, DG) =   eq \o((,t) , which is the resultant vector? (easy)

a
 eq \o((,s)
b
 eq \o((,t)
c  eq \o((,s)  +  eq \o((,t)
d
 eq \o((,s) –  eq \o((,t)
eq \o((,d)
85.
Which relation is right in case of vector? (easy) 

a
 eq \o( (, AB) = 0
b
 eq \o(| (, AB|) = 0


c
| eq \o( (, BA)| = 0
d
 eq \o( (, AA) = 0
eq \o((,d)
86.


If  eq \o((,CB) = u – v and   eq \o((,AC) = v ,  eq \o((,AB) = what? (easy)

a
u + v
b
v
c
u
d
u – v
eq \o((,c)
87.
If u =  eq \o((,AB) and –u =  eq \o((,BA) , what kind of vector is 


u + (– u)? (medium)

a
unit
b
unequal
c
zero
d
resultant
eq \o((,c)

88.
By which of the following the direction and magnitude of  eq \o( (,CB) are denoted? (easy) 



a
 eq \o((,v) +  eq \o((,u)
b
 eq \o((,u) +  eq \o((,v)
c
 eq \o((,v) –  eq \o((,u)
d
 eq \o((,u) –  eq \o((,v)
eq \o((,d)
89.
By which of the following vectors the direction and magnitude of   eq \o( (,FE) are denoted? eq \o( (,FE) (easy)

       a
 eq \o((,u) +  eq \o((,v)
b
 eq \o((,u) –  eq \o((,v)
c
 eq \o((,v)
d
 eq \o((,u)
eq \o((,a)
90.
If  eq \o( (,AB),  eq \o( (,AC),  eq \o( (,CB) are the three non–zero vectors, which of the following is correct? (medium)

  
a
 eq \o( (,AB) –  eq \o( (,BC) =  eq \o( (,AC)
b
 eq \o( (,AC) –  eq \o( (,CB) =  eq \o( (,AB)

c
 eq \o( (,AB) –  eq \o( (,AC) =  eq \o( (,CB)
d
 eq \o( (,AB) +  eq \o( (,CB) =  eq \o( (,AC)
eq \o((,c)
91.


In case of the triangle ABC (

i.
 eq \o((,BC) –  eq \o((,BA) =  eq \o((,AC).
ii.
 eq \o((,BA) +  eq \o((,AC) =  eq \o((,BC).

iii.
 eq \o((,BC) +  eq \o((,AC) =  eq \o((,AB).

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)
92.
If m and n are the two scalars and  eq \o((,a) and  eq \o((,b) are the two vectors – 


i.
|a + b| = a + b
ii.
m (a – b) = m eq \o((,a) – m eq \o((,b)

iii.
(m – n)  eq \o((,b) = m eq \o((,b) – n eq \o((,b)

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((,c)
93.


In the parallelogram ABCD, if the midpoints of the two sides AB and AD are P and Q respectively ( 

i.
 eq \o( (,AC) =  eq \o( (,AB) +  eq \o( (,AD)
ii.
 eq \o( (,AP) +  eq \o( (,AQ) = eq \f(1,2)  eq \o( (,AC)

iii.
 eq \o( (,BD) =  eq \o( (,AD) –  eq \o( (,AB) 

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)

On the basis of following information answer the questions (94–96):


OABC is a parallelogram whose diagonal is  eq \o( (,OB) .
94.
By which of the following the direction of  eq \o( (,OB) is denoted ? (easy)

a
 eq \o((,u)
b
 eq \o((,v)
c
 eq \o((,u) +  eq \o((,v)
d
 eq \o((,u) –  eq \o((,v)
eq \o((,c)
95.
By which of the following vectors the direction of  eq \o( (,AB) is denoted ?(easy)

a
 eq \o((,u)
b
 eq \o((,v)
c
 eq \o((,u) –  eq \o((,v)
d
 eq \o((,w)
eq \o((,b)
96.
In the figure above, which is the resultant vector? (easy)

a
 eq \o( (,OC)
b
 eq \o( (,OB)
c
 eq \o( (,CB)
d
 eq \o( (,BA)
eq \o((,b)
	(((12.5 Laws of Vector Addition(Text page–257


(
For any two vectors u and v, u + v = v + u. It is called the commutative law of addition of vectors.
(
For any three vectors  u, v, w, 


(u + v) + w = u + (v + w). It is called the associative law of addition of vectors.
(
For any three vectors u, v, w, if u + v = v + w, then v = w. It is called the cancellation law of addition of vectors.
97.
In the figure, which relation is right? (easy)


a
 eq \o( (,PR) +  eq \o( (,RQ) =  eq \o( (,QP)
b
 eq \o( (,PR) +  eq \o( (,RQ) +  eq \o( (,QP) = 0 

c
 eq \o( (,RP) +  eq \o( (,QR) =  eq \o( (,PQ)
d
 eq \o((,r) +  eq \o((,s) =  eq \o( (,PR)
eq \o((,b)
98.


From the figure, which of the following is right? (easy)

a
 eq \o((,AB) = m eq \o((,CD)
b
 eq \o((,AB) =  eq \o((,CD)

c
 eq \o((,AB) = m eq \o((,BC)
d
 eq \o((,AD) =  eq \o((,BC)
eq \o((,b)
99.


If the position vectors of the vertices of the parallelogram ABCD are a, b, c and d. Which of the following is right? (easy)

a
|a| = |c|, |b| = |d|
b
|a| = |b|


c
|b| = |c|, |a| = |d|
d
|c| =|d|
eq \o((,a)
100.Which is right for (ABC ? (medium)


a  eq \o( (,AB) +  eq \o( (,BC) +  eq \o( (,CA) = 0  
b  eq \o( (,AB) +  eq \o( (,AC) +  eq \o( (,CB) = 0

c 
 eq \o( (,AB) –  eq \o( (,BC) –  eq \o( (,CA) = 0 d 
 eq \o( (,AB) +  eq \o( (,CB) +  eq \o( (,CA) = 0
eq \o((,a)
101. If m, n are two negative scalars and  u is a vector( 


i.
The magnitude of (m + n)u is  |m + n| |u|.

ii.
The direction of (m + n)u will be in the opposite direction of u .

iii.
The length of (m + n)u will be 0.

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)
102. According to the cancellation law of addition of vector, in any vectors   eq \o((,r),  eq \o((,s),  eq \o((,t) ( 

i.
If  eq \o((,r) +  eq \o((,s) =  eq \o((,r) +  eq \o((,t), then s = t

ii.
If  eq \o((,s) +  eq \o((,t) = r +  eq \o((,t), then s = r

iii.
If  eq \o((,r) +  eq \o((,s) = t +  eq \o((,s) , then r =  s

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)
On the basis of following information answer the questions (103–105):

AB || CD and m is any scalar quantity.
103. Which of the following is correct? (medium)

a
| eq \o((,AB)| = | eq \o((,CD)|
b
 eq \o((,AB) = m eq \o((,CD)

c
m = (,AD) eq \f( , eq \o((,CD)) 

d
m = (,CD) eq \f(, eq \o((,AB)) 

eq \o((,b)
104.
If m > 0, which of the following is correct? (medium)

a
 eq \o((,AB) and  eq \o((,CD) are same directional

b
 eq \o((,AB) and  eq \o((,CD) are opposite directional

c
 eq \o((,AB) and  eq \o((,CD) are equal


d
 eq \o((,AB) and  eq \o((,CD) are perpendicular
eq \o((,a)
105.
If m < 0, which of the following is correct? (easy)

a
 eq \o((,AB) and  eq \o((,CD) are perpendicular 


b
 eq \o((,AB) and  eq \o((,CD) are same

c
 eq \o((,AB) and  eq \o((,CD) are opposite directional 

d
 eq \o((,AB) and  eq \o((,CD) are same directional
eq \o((,c)
On the basis of following information answer the questions (106–107):

106. In case of the parallelogram OABC, which of the following is right? (medium)

a
(u + v) – w = u + (v + w)


b
u + v + w = u + (u + w)


c
(u + v) + w = u + (v + w)


d
u + v + w = (u – v) + w


eq \o((,c)
107. In case of the parallelogram OABC, which of the following is the commutative law? (medium)

a
u + v = v + u
b
u – v = v – u


c
u + (v + w) = (u + v) + w 


d
(u + v) – w = u + (v – w)

eq \o((,a)
	(((
	12.6 Scalar multiple of a vector ( Text page–258


(
If u is any vector and m is any real number, then, 


1.
If m = 0 then mu = 0


2.
If m ( 0 then the supports of  mu are same and the length of mu is equal to m times that of u .

3.
m(nu) = n(mu) = mn(u).
108.  eq \o( (,AB) = m.  eq \o( (,CD) and m > 0, which of the following is right? (easy)

a
 eq \o((,AB) and  eq \o((,CD) are equal


b
 eq \o((,AB) and  eq \o((,CD) are of opposite

c
 eq \o((,AB) and  eq \o((,CD) are opposite directional 

d
 eq \o((,AB) and  eq \o((,CD) are same directional 
              eq \o((,d)
109. If m is a scalar quantity and a is a non–zero vectors, then (– m) eq \o((,a) = what? (easy)

a
m eq \o((,a)
b
(– m) (– eq \o((,a))

c
(–  eq \o((,a)) (– m)
d
– m eq \o((,a)
eq \o((,d)
110.  eq \o((,u) is any vector and m is a real number. If m > 0  ( 

i.
mu ( 0

ii.
mu and  eq \o((,u) are same directional 


iii.
mu and  eq \o((,u) are opposite directional 

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)
	((12.7 Distribution laws concerning scalar multiple of vectors  ( Text page–259


(
If m, n are two scalars and u, v are two vectors,

1. (m + n)v = mv + nv  (Distribution law)


2. m(u + v) = mu + mv (Distribution law) 
111.
If m, n are two scalars and u, v are two vectors, which of the following is pursuing the distribution law of vectors? (easy)

a
(m + n)u = mu + nu  
b
(m + n)u = um + un

c
m(u+v) = um+vm 
d
(u+v)m = mu + mv
eq \o((,a)
112.
5(u + v) = what? (easy)

a
5u – 5v
b
5u + 5v

c
5uv
d
5u + 5v
eq \o((,b)
113.
If m and n are positive, what is the magnitude of the vector (m + n)u ? (easy)

a
(m + n)u
b
mn |u|

c
|m + n|| u |
d
|m + n| u
eq \o((,c)
114.
If p is positive and q is negative scaler, what is the magnitude of the vector (p + q)v ?(medium)

a
|p + q| |v |
b
(|p| + |q|) |v |

c
|p + q| v
d
(|p | + |q| v
eq \o((,a)
115.If m > n, what is the relation between the directions of the  vector (n – m) u and the vector  u ? (medium)

a
opposite
b
same directional

c
parallel and same directional

d
mutually perpendicular


eq \o((,a)
116.
If m and n are both negative, what is the relation between the directions of the vectors (m + n) v and v? (medium)

a
mutually perpendicular


b
opposite
c
same direction

d
parallel and same direction         
eq \o((,b)
	(((12.8 Position Vector( Text page–261


(
With respect to a given point O in a plane, the position of any point P in the plane  can be fixed by  eq \o(((,OP).  eq \o(((,OP) is called the position vector of P with respect to O and O is called the vector origin. 
(
If the position vectors of two points A and B are  a and b respectively, then  eq \o(((,ab) = b – a.

(
If the position vectors of A, B, C are a, b, c respectively and if the point C divides AB internally in the ratio m : n ,  then 


c =  eq \f(mb + na,m + n)  and if divides externally, then 

c =  eq \f(mb ( na,m ( n) .
117.
If the position vector of P and Q are 9 eq \o((,a)  – 4 eq \o((,b)  and – 3a – b with respect to the origin, what is the value of   eq \o( (,PQ) ? (medium)

a
6 eq \o((,a) – 5 eq \o((,b)
b
12 eq \o((,a) – 3b

c
–12a + 3b
d
12a – 3b
eq \o((,c)
118.
If the position vectors of three vertices of a triangle are  eq \o((,a),  eq \o((,b) and  eq \o((,c), what is the position vector of the intersecting point of the three medians of the triangle? (medium)

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


c
( eq \o((,a) +  eq \o((,b) +  eq \o((,c))
d
3 ( eq \o((,a) +  eq \o((,b) +  eq \o((,c))
eq \o((,a)
119.
If the position vectors of the three points A, B and C are  eq \o((,a),  eq \o((,b) and  eq \o((,c) respectively and the point C divides AB internally in the ratio 3 : 2, what will be the position vector of the point C? (hard)


a
 eq \f(3a + 2b,5)
b
 eq \f(2a + 3b,5)
c
 eq \f(3a ( 2b,5)
d
 eq \f(2b ( 3a,5)
eq \o((,b)
120.
If the position vectors of the three points A, B and C are  eq \o((,a),  eq \o((,b) and  eq \o((,c) respectively and the point C divides AB externally in the ratio 5 : 2, what will be the position vector of the point C ? (hard)

a
(,b) eq \f(2 + 5 eq \o((,a),3)

b
(,a) eq \f(5 + 2 eq \o((,b),3)

c
(,a) eq \f(5 ( 2 eq \o((,b),3)

d
(,b) eq \f(5 ( 2 eq \o((,a),3)

eq \o((,d)
121.
If  eq \o( (,OA) =  eq \o((,a) and  eq \o( (,OB) =  eq \o((,b) ,  eq \o( (,AB) = what?  (medium)

a
 eq \o((,a) –  eq \o((,b)
b
 eq \o((,b) –  eq \o((,a)
c
– ( eq \o((,b) –  eq \o((,a))
d
 eq \o((,b) +  eq \o((,a)
eq \o((,b)
122.


From the figure,  eq \o( (,CA) = what? (hard)

a
a – b
b
a + b
c
–  eq \o((,a) +  eq \o((,b)
d
– a – b
eq \o((,d)
123.


From the figure, Which is the position vector of  eq \o( (,PQ) ? 

(medium)

a
 eq \o( (,OQ) +  eq \o( (,OP)
b
 eq \o( (,OQ) –  eq \o( (,OP)

c
 eq \o( (,OR) –   eq \o( (,OQ)
d
 eq \o( (,OR) +   eq \o( (,OQ)
eq \o((,b)
124.
In (ABC, the middle points of the sides  eq \o( (,AB) and  eq \o( (,AC) are D and E respectively ( 

i.
DE || BC

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


iii.
 eq \o( (,AE) =  eq \o( (,AD) +  eq \o( (,DE) 

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)

On the basis of following information answer the questions (125–127):

The position vectors of the points A, B and C are  eq \o((,a),   eq \o((,b) and  eq \o((,c) respectively.
125.
 eq \o( (,AB) = what? (easy)

a
 eq \f(1,2) ( eq \o((,a) –  eq \o((,b))
b
 eq \f(1,2) ( eq \o((,a) +  eq \o((,b))  

c
 eq \o((,a) –  eq \o((,b)
d
 eq \o((,b) –  eq \o((,a)
eq \o((,d)
126.
If the point C divides AB internally in the ratio m: n, then   eq \o((,c) = what? (hard)

a
(,a) eq \f(n ( m eq \o((,b),m + n)

b
(,a) eq \f(n ( m eq \o((,b),m ( n)

c
(,a) eq \f(n + m eq \o((,b),m + n)

d
(,a) eq \f(m + n eq \o((,b),m + n)

eq \o((,c)
127.
If the point C divides AB externally in the ratio m: n, then   eq \o((,c) = what? (hard)

a
(,b) eq \f(m ( n eq \o((,a),m ( n)

b
(,b) eq \f(n ( m eq \o((,a),m ( n)

c
 eq \f(n \o((,a) ( m \o((,b),m ( n)
d
(,a) eq \f(m ( n eq \o((,b),m ( n)

eq \o((,a)
128.
If C is the middle point of AB, then  eq \o((,c) = what? (hard)

a
 eq \f(1,2) (b – a)
b
–  eq \f(1,2) (b – a)


c
 eq \f(1,2) (a – b)
d
 eq \f(1,2) (a + b)
eq \o((,d)
	(( 12.9 Some examples ( Text page–262


(
– (–a) = a
(
– m(a) = m(–a) = –ma, m is a scalar.
(
In the direction of a,  eq \f(a,|a|)  is an unit vector, where  a ( 0.

129.


If M is the middle point of YZ,  eq \o( ((,YM) = what? (medium)

a
 eq \f(1,2) (t + s)
b
 eq \f(1,2) (t – s)
c
(t + s)
d
(t – s)
eq \o((,a)
130.


In the trapezium ABCD, the middle points of the diagonals  eq \o( (,AC) and  eq \o( (,BD) are P and Q respectively,  eq \o( (,PQ) = what?  (hard) 

a
 eq \f(1,2)  ( eq \o( (,DC) –  eq \o( (,AB))
b
 eq \f(1,2) ( eq \o( (,DC) +  eq \o( (,AB))


c
 eq \f(1,2) ( eq \o( (,AD) +  eq \o( (,BC))
d
 eq \f(1,2) ( eq \o( (,AD) –  eq \o( (,BC))
eq \o((,a)
131.


In the trapezium ABCD, the middle points of the diagonals  eq \o( (,AD) and  eq \o( (,BC) are E and F respectively, then  eq \o( (,EF) = what? (hard) 

a
 eq \f(1,2) ( eq \o( (,AB) –  eq \o( (,DC))
b
 eq \f(1,2) ( eq \o( (,AB) +  eq \o( (,DC))

c
 eq \f(1,2) ( eq \o( (,BA) –  eq \o( (,DC))
d
 eq \f(1,2) ( eq \o( (,AB) +  eq \o( (,CD))
eq \o((,b)
132.
If  eq \o((,a) and  eq \o((,b) are two non–zero vectors ( 

i.
 eq \o((,a) = m eq \o((,b) if   eq \o((,a) and  eq \o((,b) are parallel.

ii.
If the two vectors are parallel and m eq \o((,a) + m eq \o((,b) = 0, then m = n = 0.


iii.
– (–  eq \o((,a)) =  eq \o((,a)

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)
On the basis of following information answer the questions (133–134):

133.
What is obtained if we express the vector  eq \o( (,AB) in terms of the vector  eq \o( (,AD) and  eq \o( (,BD) ? (easy)

a
 eq \o( (,AD) +  eq \o( (,BD)
b
 eq \o( (,AD) –  eq \o( (,BD)

c
 eq \f(1,2) AD + BD
d
AD –  eq \f(1,2) BD
eq \o((,b)
134.  eq \o( (,AC)  –  eq \o( (,BD) = what? (medium)

a
2 eq \o( (,AB)
b
2 eq \o( (,BC)
c
2 eq \o( (,CD)
d
2 eq \o( (,AD)
eq \o((,a)
On the basis of following information answer the questions (135–137):

In the figure, the position vectors of A, B, C and D are  eq \o((,a),  eq \o((,b),  eq \o((,c) and  eq \o((,d) respectively and PQRS is a parallelogram.
135. Which of the following is the position vector of the point P? (medium)

a
 eq \f(a + b,2)
b
 eq \f(a ( b,2)
c
a + b
d
a – b
eq \o((,a)
136. Which is the position vector of the vector  eq \o( (,PQ) ? (hard)

a
 eq \f(c ( a,2)
b
 eq \f(a + c,2)
c
c – a
d
c + a
eq \o((,a)
137.  eq \o( (,SR) = what? (medium)

a
 eq \f(c ( a,2)
b
 eq \f(c + a,2)
c
c – a
d
c + a
eq \o((,a)
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eq \o(((((,Ques(1) Quadrilateral ABCD has verticles A(6, –4), B(2, 2), C(–2, 2) and D(–6, –4) in an anti-clockwise manner.  [Rajshahi Board-'15]
a.
Find the length of diagonal AC. 
2

b.
Find the perimeter of the square having an equal area of that of ABCD. 
4
c. 
If P,Q are the middle points AB, CD, then with the help of the vector, prove that PQ || AD || BC and PQ =  eq \f(1,2) (AD + BC).
4

Ans to the Ques. No-1

eq \o((,a) 
A ( (6, −4) C ( (−2, 2)


AC =  eq \r((6 + 2)2 + (−4 − 2)2)


=  eq \r(82 + (( 6)2)


=  eq \r(64 + 36)


=  eq \r(100)


= 10 unit
eq \o((,b) 
Area of the quadrilateral 


=  eq \f(1,2)  eq \b\lc\|(\a\ar(6,−1))  eq \a\ar(2,2)  eq \a\ar(−2,2)  eq \a\ar(−6,−4)   eq \b\rc\|(\a\ar(6,−4))  


=  eq \f(1,2) (12 + 8 + 4 + 4 + 8 + 12 + 24 + 24)


=  eq \f(1,2) ( 96


= 48 


Let the sides of square = a


( a2 = 48


( a = 4 eq \r(3)

( Perimeter = 4a  



= 16 eq \r(3) (Ans.) 
eq \o((,c)
See text chapter twelve Exercise 14. 

eq \o(((((,Ques(2) D, E, F are the middle points of BC, AC, AB respectively of (ABC & their co-ordinates of vertices are A(2, 3), B(5, 6), C(–1, 4). [Dinajpur Board-'15]
a.
Express  eq \o((,AB) in terms of  eq \o((,BE) &  eq \o((,CF).



b.
With the help of vector, prove that, EF || BC & EF =  eq \f(1,2) BC.


c.
Find the length of the sides of (ABC & Find its area.


Ans to the Ques. No-2

eq \o((,a) 
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Let the medians AD, BE & CF, of (ABC meet at P As per the Triangle law of addition of vector,


 eq \o((,AB) +  eq \o(((,BE) =  eq \o(((,AE)

Or,  eq \o((,AB) =  eq \o(((,AE) (  eq \o(((,BE)


=  eq \f(1,2)  eq \o((,AC) (  eq \o(((,BE)   [(E is mid point of   eq \o((,AC)]



=  eq \f(1,2)( eq \o((,AF) +  eq \o((,FC)) (  eq \o(((,BE)


=  eq \f(1,2) (,AB) eq \b(\f(1,2)  (  eq \o((,CF))
 (  eq \o(((,BE)


=  eq \f(1,4)  eq \o((,AB) (  eq \f(1,2)  eq \o((,CF) (  eq \o(((,BE)

Or,  eq \o((,AB) (  eq \f(1,4)  eq \o((,AB) = ( eq \f(1,2) eq \o(((,CF) (  eq \o(((,BE)

Or,  eq \f(3,4)  eq \o((,AB) = ( eq \f(1,2)  eq \o(((,CF) (  eq \o(((,BE)

Or,  eq \o((,AB) =  eq \f(4,3)  eq \b((  eq \o(((,CF) (  eq \o(((,BE))


(  eq \o((,AB) = ( eq \f(2,3)  eq \o(((,CF) (  eq \f(4,3)  eq \o(((,BE) (Ans.)

eq \o((,b) 
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A   F  

E  

B   C  


Proof: E & F are the mid points of   eq \o((,AC) &  eq \o((,AB) respectively.

(  eq \o((,FB) =  eq \o((,AF) =  eq \f(1,2)

 eq \o((,AB) &  eq \o((,AE) =  eq \o((,EC) =  eq \f(1,2)

 eq \o((,AC) 

(  eq \o((,AB) = 2 eq \o((,AF) &  eq \o((,AC) = 2 eq \o((,AE)
According to Traingle law,

 eq \o((,AE) –  eq \o((,AF) =  eq \o((,FE)  

Or,  eq \o((,AC) –  eq \o((,AB) =  eq \o((,BC)
Or, 2 eq \o((,AE) – 2 eq \o((,AF) =  eq \o((,BC) 

Or, 2( eq \o((,AE) –  eq \o((,AF)) =  eq \o((,BC) 

Or, 2 eq \o((,FE) =  eq \o((,BC)
  (  eq \o((,FE) =  eq \f(1,2)  eq \o((,BC)
Again, | eq \o((,EF)| =  eq \f(1,2)| eq \o((,BC)| Or, EF =  eq \f(1,2)BC

( EF & BC must lie on the same line or they are parallel. But they are different lines.

( EF is parallel to BC.

So, EF|| BC & EF =   eq \f(1,2)BC (Proved) 
eq \o((,c) 
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A(2, 3)  

C(  1, 4)  

B(5, 6)  


Co-ordinates of the vertices of A, B & C are A(2, 3), B(5, 6) & C(–1, 4)

Length of AB =  eq \r((2 – 5)2 + (3 – 6)2) 

   
=  eq \r((–3)2 + (–3)2) 

  
=  eq \r(9 + 9) 

  
=  eq \r(18) = 3 eq \r(2)  Unit
Length of BC =  eq \r((5 + 1)2 + (6 – 4)2) 


=  eq \r((6)2 + (2)2)  


=  eq \r(36 + 4)  =  eq \r(40) 


= 2 eq \r(10) Unit 

Length of AC =  eq \r((2 + 1)2 + (3 – 4)2)  


=  eq \r((3)2 + (–1)2) 


=  eq \r(9 + 1)  =  eq \r(10) Unit

half perimeter, s = eq \f(3\r(2) + 2\r(10) + \r(10),2) 


= 6(8647 Unit

(area of (ABC = eq \r(s(s ( AB) (s ( BC) (s ( AC)) sq unit

= eq \r((6(8647)(6(8647 ( 3\r(2))(6(8647 ( 2\r(10))(6(8647 ( \r(10)))
= eq \r(35(9964883) 

= 5(9997 sq unit

= 6 sq unit (approx) (Ans.)

eq \o(((((,Ques(3)
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S & T are the mid points of PQ & PR respectively of (PQR. [Comilla Board-'15]
a.
Express  eq \o((,PS) +  eq \o((,ST) in term of  eq \o((,PR).


b.
Prove with vector, ST || QR & ST =  eq \f(1,2)QR.


c.
If the middle points of the diagonals of  eq \x(    )SQRT be M & N, then prove with vector, MN||ST||QR & MN =  eq \f(1,2)(QR – ST).
Ans to the Ques. No-3

eq \o((,a) 
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Applying Triangle law in (PST 


 eq \o(((,PS)  +  eq \o((,ST) =  eq \o(((,PT)  ................. (i)


T is the middle point of PR


(
 eq \o(((,PT) =  eq \f(1,2) 

 eq \o(((,PR)  .................. (ii)


From (i) & ii),  eq \o(((,PS)  +  eq \o(((,ST) =  eq \f(1,2) 

 eq \o(((,PR)  (Ans.)

eq \o((,b) 
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The middle points of PQ & PR of (PQR are respectively.


It is required to prove that, ST = eq \f(1,2) QR & ST||QR.


Proof : PS = SQ =  eq \f(1,2) PQ & PT = TR =  eq \f(1,2) PR


Applying Triangle law in (PQR,


 eq \o((,QR) =  eq \o(((,QP)  +   eq \o((,PR) 

Or,  eq \o((,QR) = (  eq \o(((,PQ)  +  eq \o((,PR)  


Or,  eq \o((,QR) =  eq \o((,PR) (  eq \o(((,PQ) 

Again in, (PST


 eq \o((,ST) =  eq \o(((,SP)  +  eq \o(((,PT)  = (  eq \o((,PS) +  eq \o((,PT)


=  eq \o((,PT) (  eq \o((,PS) 
=  eq \f(1,2)  eq \o((,PR) (  eq \f(1,2)  eq \o((,PQ)


=  eq \f(1,2) (,PR) eq \b( (  eq \o((,PQ))
 =  eq \f(1,2)  eq \o((,QR)

( | eq \o((,ST) |  =  eq \f(1,2) | eq \o((,QR) |


( ST =  eq \f(1,2) QR


So,  eq \o((,QR) ||  eq \o((,QR)  must be parallel or they lie on the same straight line. But they are not the same straight line.


So,  eq \o((,ST) ||  eq \o((,QR) are parallel. 

( ST || QR & ST = eq \f(1,2) QR. (Proved)

eq \o((,c)
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Given in, (PQR, S & T are the mid points of PQ & PR. 


( ST || QR & ST =  eq \f(1,2)QR 


( SQRT is a trapezium.


Again, the mid points of diagonal QT & RS are respectively M & N. Join N, M. It is required to prove that, MN||ST||QR & MN =  eq \f(1,2)(QR ( ST) 


Proof: Let the position vectors of points s & T with respect to origin are respectively s and t.

 eq \o((,QR) = r ( q

 eq \o((,ST) = t ( s
( 
Position vector of M =  eq \f(1,2)(q + t)    [( M is the mid point of QT]


& Position vector of N =  eq \f(1,2)(r + s) [( N is the mid point of  RS]


(  eq \o(((,MN)  =  eq \f(1,2)(r + s) (  eq \f(1,2)(q + t) =  eq \f(1,2) (r + s ( q ( t)



=  eq \f(1,2){(r ( q) ( (t ( s)} =  eq \f(1,2)( eq \o((,QR) (  eq \o((,ST) )


Since ST || QR 


So, the vector  eq \o((,QR) (  eq \o((,ST) must be parallel to   eq \o(((,QR)  &  eq \o((,ST)  


Then, vector  eq \o((,QR) &  eq \o((,ST) are parallel.


  ( MN || ST


Again, ST || QR  ( MN || ST || QR


Again, | eq \o(((,MN) | =  eq \f(1,2) | eq \o((,QR) (  eq \o(((,ST) |



Or, MN =  eq \f(1,2) (| eq \o((,QR) | ( | eq \o(((,ST) |) =  eq \f(1,2)(QR ( ST)


( MN || ST || QR & MN =  eq \f(1,2)(QR ( ST)  (Proved)

eq \o(((((,Ques(4)
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 [Chittagong Board-'15]

In the fig, the line PQ drawn through the mid points of side AB is parallel to BC.

a.
Describe the triangle law of subtraction for (APQ.


b.
With the help of vector. prove that, Q is the mid point of AC.


c.
If R & S are the mid points of sides PB & QC respectively of trapezium PBCQ, then prove that,  eq \o((,RS) =  eq \f(1,2)  eq \b(\o((,PQ) + \o((,BC)).
Ans to the Ques. No-4

eq \o((,a) 
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In (APQ,  eq \o((,AP) &  eq \o((,AQ)  have the same initial point & their end points are pespectively P & Q. Joining P, Q we get by Triangle law of subtraction of vector,


 eq \o((,AP) (  eq \o((,AQ) =  eq \o((,QP)  
eq \o((,b) 
Given, PQ drawn through the mid points of AB of (ABC = Parallel to BC, meets AC at Q.


It is required to prove that, Q is the mid point of AC.


Proof: If Q is not the mid point of  eq \o((,AC), then let, E is the mid point of  eq \o((,AC).

Then  eq \o((,AP)  =  eq \f(1,2)  eq \o((,AB)      [(  P is the mid point of  eq \o((,AB)]


(   eq \o((,PE)  =  eq \o((,PA)  +  eq \o((,AE) 


= (  eq \o((,AP) +  eq \o((,AE)    [(  eq \o((,AP)  = (  eq \o((,PA) ]



=  eq \o((,AE) (  eq \o((,AP) 


=  eq \f(1,2)  eq \o((,AC) (  eq \f(1,2)  eq \o((,AB)  

[(  E, is taken as the mid point of   eq \o((,AC)] 



=  eq \f(1,2) ( eq \o((,AC) (  eq \o((,AB))



=  eq \f(1,2)  eq \o((,BC)         
[(  eq \o((,AC) (  eq \o((,AB) =  eq \o((,BC) ]


(   eq \o((,PE) =  eq \f(1,2)  eq \o((,BC) 

That means, PE || BC but PQ || BC (given)


So, both  eq \o((,PE) &  eq \o((,PQ) passes through P & are parallel to  eq \o((,BC).


So,  eq \o((,PE) &  eq \o((,PQ)  must lie on one another.


(  E & Q are same point.


( Q is the mid point of AC.  (Proved) 
eq \o((,c) 



In trapezium PBCQ, R & S are the middle points of sides PB & QS respectively.


It is required to prove that,  eq \o((,RS)  =  eq \f(1,2) ( eq \o((,PQ)  +  eq \o((,BC))


Proof: Let, the position vectors of P, B, C & Q with respect to Origin be p, b, c, q respextively.


( 
 eq \o((,BC) = c ( b


&  eq \o((,PQ) = q ( p

( 
Position vector of R =  eq \f(p + b,2)


Position vector of S =  eq \f(c + q,2) 


( 
 eq \o((,RS) =  eq \f(1,2)(c + q) (  eq \f(1,2)(b + p)



=  eq \f(1,2)(c ( b) +  eq \f(1,2)(q ( p)



=  eq \f(1,2)  eq \o((,BC) +  eq \f(1,2)  eq \o((,PQ) 


=  eq \f(1,2) ( eq \o((,BC) +  eq \o((,PQ) )


(   eq \o((,RS) =  eq \f(1,2) ( eq \o((,PQ) +  eq \o((,BC) ) (Proved)

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

[image: image172.wmf] 

E

 

F

 

X

 

X

¢

 

O

 

Y

Y

 

C

 

A(6,6)

 

B(2,4)

 

EC and P is the middlepoint 

of EC & FB and the position 

vector of B, E, F, C are 

sequentially 

b

, 

e

, 

f

, 

c

 

P

 

 [Sylhet Board-'15]
a.
Determine the distance between AB.


b.
Determine the area of (ABC & the equation of AB.

c.
Prove with the help of positive vector that BEFC is a parallelogram.
Ans to the Ques. No-5

eq \o((,a) 
Distance of AB =  eq \r((6 ( 2)2 + (6 ( 4)2) 


=  eq \r((4)2 + (2)2) 


=  eq \r(16 + 4) 


=  eq \r(20) 


= 2 eq \r(5)  unit (Ans.)

eq \o((,b) 
Equation of AB is


       eq \f(y ( 6,6 ( 4) =  eq \f(x ( 6,6 ( 2) 

Or,
 eq \f(y ( 6,2) =  eq \f(x ( 6,4) 

Or,
y ( 6 =  eq \f(x ( 6,2) 

Or,
2y ( 12 = x ( 6


Or,
x ( 6 ( 2y + 12 = 0


(
x ( 2y + 6 = 0 (Ans.)

    Ordinate of C & A are the same.


( ordinate of C = 6


    abisiscca of C & B are the same


(
"
C = 4


( co-ordinate = (6, 4)


( distance of AC =  eq \r((6 ( 6)2 + (6 ( 4)2) 


=  eq \r(22)  



= 2 unit



( distance of BC =  eq \r((2 ( 6)2 + (4 ( 4)2) 


=  eq \r(((4)2) 



= 4 unit


( area of (ABC =  eq \f(1,2) ( AC ( BC




=  eq \f(1,2) ( 2 ( 4 




= 4 sq. unit (Ans.)
eq \o((,c)


P is the middle point of EC & FB. The position vectors of B, E, F & C are respectively b, e, f, c. It is required to prove with the help of position vector, BEFC is a parallelogram.


Position vector of P along  eq \o((,EC) =  eq \f(e + c,2) 


"
"
" P
"
  eq \o((,FB) =  eq \f(f + b,2) 

Since P is the middle point of  eq \o((,EC) &  eq \o((,FB),


(  eq \f(e + c,2) =  eq \f(f + b,2) 

Or, e + c = f + b 


Or, b ( e = c ( f 


Or,  eq \o((,EB) =  eq \o((,FC)  [(   eq \o((,EB) =  eq \o((,PB) (  eq \o((,PE) = b ( e  &  eq \o((,FC) =  eq \o((,PC) (  eq \o((,PF) = c ( b]


Again, | eq \o((,EB)| = | eq \o((,FC)|


( EB = FC


we know, two vectors will be equal if they are on the same line or are parallel. But they do not lie on the same line. So, they are parallel. i. e. EB || FC


( BEFC is a parallelogram. (Proved)

eq \o(((((,Ques(6) In (ABC, height h = 3.5cm, median drawn from vertex to A to base BC, AD = 4 cm & (B = 60(.

a.
Draw the triangle with brief description. [Jessore Board-'15]
b.
Proof that, AB2 + AC2 = 2AD2 + 2BD2.


c.
Prove with the help of vector the line joining the middle points of AB & AC is parallel to BC & half its length. 

Ans to the Ques. No-6

eq \o((,a) 



Description:

1.
At B of any line BM, we draw (PBM equal to (B = 60(.

2.
We draw BN perpendicular to BM at B.

3.
We cut off BO = h = 3.5 cm from BN.

4.
At O, we draw OR Parallel to BM which meets BP at A.
5.
Taking A as centre & radius equal to median AD = d, we draw an are with meets BM at D & D'. 

6.
We cut off DC = BD from DM & DC' = BD' from D'M.

7.
Join A, C & AC'.

Then (ABC & ABC are the required triangle. 
eq \o((,b) 


Construction : We draw AE perdendicular to BC (in fig-1) & dextended BC (in fig-2)


Proof: (ADB is obtuse angle in (ABD & DE is the orthogonal projection of AD on extended BD. [in both figures]


( for obtuse angle as per phthagorus theorem, AB2 = AD2 + BD2 + 2BD.DE ......... (i)


Again in (ACD, (ADC is acute angle & DE is the projection of AD on DC (in fig 1) & extended DC (in fig ii)


( for acute angle, as per Pythangorus theouem,


AC2 = AD2 + CD2 ( 2CD.DE .......... (ii)


Adding (i) & (ii)


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



= 2AD2 + BD2 + CD2 + 2BD.DE ( 2CD.DE



= 2AD2 + BD2 + BD2 + 2BD.DE ( 2BD.DE

   [( BD = CD]



= 2AD2 + 2BD2


= 2(AD2 + BD2)  (Proved)
eq \o((,c)
Let in (AB C, D & E are the mid points of AB & AC. Join D, E. It is required to prove that  DE || BC 


& DE =  eq \f(1,2) BC


According to Triangle law of subtruction of vector, 


 eq \o(((,AE)  (  eq \o(((,AD)  =  eq \o(((,DE)  ......... (i)


&  eq \o(((,AC)  (  eq \o(((,AB)  =  eq \o(((,BC) ......... (ii)


But,  eq \o(((,AC)  = 2 eq \o(((,AE) ,  eq \o(((,AB)  = 2 eq \o(((,AD) 

[( D & E are the middle points of AB & AC]


From (ii), we get,


2 eq \o(((,AE)  ( 2 eq \o(((,AD)  =  eq \o(((,BC)  Or, 2( eq \o(((,AE) ( eq \o(((,AD) ) =  eq \o(((,BC) 

Or,
2 eq \o(((,DE)  =  eq \o(((,BC) ,  [From (i)]


(
 eq \o(((,DE) =  eq \f(1,2) 

 eq \o(((,BC) 

Agian, | eq \o(((,DE) | =  eq \f(1,2) | eq \o(((,BC) | Or, DE =  eq \f(1,2) BC 


So, DE & BE must lie on the same line or are parallel to each other. But they do not lie on the same line. 


( DE & DE are parallel to each other & DE =  eq \f(1,2) BC.
 (Proved)

eq \o(((((,Ques(7) 

D & E are the middle points of sides PQ & PR respectively of (PQR.  [Barisal Board-'15]
a.
Express  eq \b(\o((,PD) + \o((,DE)) in terms of   eq \o((,PR).


b.
With the help of vector, prove that DE || QR &  DE =  eq \f(1,2) QR.


c.
If the middle points of the diagonals of trapezium DERQ are respectively, F & G, then prove with the help of vectors, FG || DE || QR & FG =  eq \f(1,2) (QR – DE).  

Ans to the Ques. No-7

Solution:

eq \o((,a) 

In (PDE,  eq \o((,PD) +  eq \o((,DE) =  eq \o((,PE) [According to triangle law]


=  eq \f(1,2)

 eq \o((,PR) [Since E is the middle point of PR] 


(  eq \o((,PD) +  eq \o((,DE) =  eq \f(1,2)  eq \o((,PR). (Ans.) 
eq \o((,b) 
Let, in (PQR, D & E are the middle points of sides PQ & PR respectively. D & E are joined. 


Required to show that, DE || QR & DE =  eq \f(1,2) QR.



Proof: D & E are the middle points of PQ & PR respecting.| 


(  eq \o((,DQ) =  eq \o((,PD) =  eq \f(1,2)  eq \o((,PQ)

and   eq \o((,PE) =  eq \o((,ER) =  eq \f(1,2)  eq \o((,PR)

In (PQR


According to triangle law,


 eq \o((,PQ) +  eq \o((,QR) =  eq \o((,PR)

(   eq \o((,QR) =  eq \o((,PR) –  eq \o((,PQ)............(i) 


According to triangle law, in (PDE,


 eq \o((,PE) =  eq \o((,PD) +  eq \o((,DE)  


(  eq \o((,DE) =  eq \o((,PE) –  eq \o((,PD) 



=  eq \f(1,2) 

 eq \o((,PR) –  eq \f(1,2) 

 eq \o((,PQ)   [(  eq \o((,PE) =  eq \f(1,2) 

 eq \o((,PR) &  eq \o((,PD) =  eq \f(1,2) 

 eq \o((,PQ)]



=  eq \f(1,2) ( eq \o((,PR) –  eq \o((,PQ)) 



=  eq \f(1,2) 

 eq \o((,QR)  [from (1)] 


( | eq \o((,DE)| =  eq \f(1,2) | eq \o((,QR)| 


( DE =  eq \f(1,2) QR & either  eq \o((,DE) &  eq \o((,QR) lies on the same line or they are parallel. 


But DE & QR are separate lines.  


So DE & QR.  


( DE || QR & DE =  eq \f(1,2) QR. (Proved)  

eq \o((,c) 

Let in the trapezium DERQ, DE || QR & the middle points of diagonals QE & DR are respectively F & G. We join F & G. 


It is required to prove that,

FG || DE || QR & FG =  eq \f(1,2)(QR – DE) 


Proof: 


Let, the position vectors of D, E, Q & R with respect to any vector origin is d, e, q & r. 


 eq \o((,DE) = e – d


 eq \o((,QR) = r – q 


( Position vector of point F =  eq \f(1,2) (e + q) [( F is the mid point, QE] 


& position vector of point F  =  eq \f(1,2) (r + d) [( G is the mid point of DR] 


(  eq \o((,FG) =  eq \f(1,2)(r + d) –  eq \f(1,2)(e + q) 



=  eq \f(1,2)(r + d – e – q) 



=  eq \f(1,2){(r – q) – (e – d)} 


(
 eq \o((,FG) =  eq \f(1,2) ( eq \o((,QR) –  eq \o((,DE)) 


Since, DE || QR, so the vector ( eq \o((,QR) –  eq \o((,DE)) must be parallel to  eq \o((,DE) & .

Again,  eq \o((,FG) =  eq \f(1,2) ( eq \o((,QR) –  eq \o((,DE)) 

( | eq \o((,FG)| =  eq \f(1,2) |( eq \o((,QR) –  eq \o((,DE))| 



=  eq \f(1,2) (| eq \o((,QR)| – | eq \o((,DE)|)


( FG =  eq \f(1,2)(QR – DE) 


That is, FG || DE || QR & FG =  eq \f(1,2)(QR – DE) (Proved)
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eq \o(((((,Ques(8) 
[Rajshahi Cadet-14]
a.
If a, b, c are the three sides of a triangle, write the formula of area of the triangle.
2

b.
The vertices of a triangle are A(1, 3), B(5, 1) and C(3, r). If the area of (ABC is 4 sq. units; find the possible value of r.
4

c.
Prove with the help of vectors that the straight line drawn from the middle point of a side of a triangle and parallel to another side passes through the middle point of the third side.
4

Solution to the question no. 8
eq \o((,a)
If a, b and c are three sides of a triangle, then the formula for determining the area of the triangle is :


Area =  eq \r(s(s ( a)(s ( b)(s ( c)), sq. unit, where s is the semi-perimeter of the triangle

eq \o((,b)
Here A(1, 3), B(5, 1) and C(3, r) are the vertices of (ABC. 


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

 eq \b\bc\|(\s(1  5  3  1,3  1  r  3)) sq. unit


=  eq \f(1,2) (1 + 5r + 9 ( 15 ( 3 ( r) sq. unit


=  eq \f(1,2) ( 8 + 4r sq. unit


= ((4 + 2r) sq. unit

[image: image174.png]C@3.n
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According to the condition of the problem, 


( 4 + 2r = 4 ( 2r = 8



( r = 4, dividing both sides by 2


( The value of r is 4. 

eq \o((,c)
See textbook Chapter(12.

eq \o(((((,Ques(9) 
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 [Joypurhat Cadet-14]
In the (ABC, D and E are the middle points of AB and AC, respectively, then(
a.
What is called position vector?
2

b.
Express  eq \o((,AB) in terms of  eq \o((,AE) and  eq \o((,DE)
4

c.
Prove that DE =  eq \f(1,2)BC and DE || BC
4

Solution to the question no. 9
eq \o((,a)
Vector OP is called the positing vector of any point P with respect to a fixed point O when O, P and OP lie in the same plane. According to the adjoining figure. 

[image: image176.png](0] > B
Fixed pt any pt.






Position vector of the point P is  eq \o(((,OP) with respect to the point O which is termed vector origin. 

eq \o((,b)
We have given the following information : 

[image: image177.png]




Here D is the mid-point of AB and E is the mid-point of AC. 


According to triangle law of addition of vectors, 


 eq \o(((,AB) +  eq \o(((,BC)  =  eq \o(((,AC) 

or,  eq \o(((,AB) =  eq \o(((,AC)  (  eq \o(((,BC) =  eq \o(((,2AE)  (  eq \o(((,2DE) , since E are mid-point of  eq \o(((,AC) and  eq \o(((,BC) = 2 eq \o(((,DE) .


(  eq \o(((,AB) =  eq \o(((,2AE)  ( 2 eq \o(((,DE) 
eq \o((,c)
By the triangle law of subtraction of vectors, 


 eq \o(((,AE) (  eq \o(((,AD)  =  eq \o(((,DE) ............... (1)


and  eq \o(((,AC) (  eq \o(((,AD) =  eq \o(((,BC) ............ (2)

[image: image178.png]




But  eq \o(((,AC)  =  eq \o(((,2AE) ,  eq \o(((,AB)  = 2 eq \o(((,AD) 

[( D and E are respectively the middle points of AB and AC]


From (2),  eq \o(((,AC) (  eq \o(((,AB) =  eq \o(((,BC) 

or,  eq \o(((,2AE) ( 2 eq \o(((,AD) =  eq \o(((,BC)  Or, 2( eq \o(((,AE)  (  eq \o(((,AD) ) =  eq \o(((,BC) 

( ( eq \o(((,DE) ( = ( eq \o(((,BC)( [from (1)]


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


Again the lines of support of the vectors  eq \o(((,DE) and  eq \o(((,BC) are same or parallel. But  eq \o(((,BC) and  eq \o(((,DE) cannot be same. Hence the lines of support of the vectors DE and BC i.e. the lines DE and BC are parallel. 
eq \o((((((,Ques(10) The quantity which has magnitude as well as direction is called vector quantity, but the quantity having only the magnitude is called scalar quantity.  
[Jhenidah Cadet-14]
a.
Give the definition of unit vector and position vector with example.
2

b.
If a and b are two vectors and m is any scalar, then prove that m (a + b) = ma + mb.
4

c.
If a and b are the position vectors of two points A and B respectively and C divides AB internally by the ratio m t n, then find the position vector of C. 
4

Solution to the question no. 10
eq \o((,a)
Unit vector : The value of unit vector is 1. any vector divided by it's value is called Unit vector.


Position vector : By which express the position of a point Vector with respect to reference frame is called position vector.
eq \o((,b)
See textbook Page No. 260.

eq \o((,c)

[image: image179.emf] 

A   B  

m   n    a  

c  

 b  



( C = eq \f(n\o((,a) + m\o((,b),n + m)


eq \o((((((,Ques(11) Let ABCD is a parallelogram and AC, BD are the diagonals. 
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 [Comilla Cadet-14]
a.
Show that – (–a) = a 
2

b.
Prove that by Vector methods that the diagonals of a parallelogram bisect each other. 
4

c.
If P & Q are the mid-points of AB & CD then prove that APCQ is parallelogram. 
4

Solution to the question no. 11
eq \o((,a)
Here we have to show ( ((a) = a.


Using the rule of scalar multiplication of a vector,


we get,


a + ((a) = a + (( 1)a = a(1 ( 1) = 0


( ( (a) = a

eq \o((,b)
Let the diagonals AC and BD of the parallelogram ABCD intersect at O. 

[image: image181.png]




Suppose,  eq \o(((,AO) = a,  eq \o(((,BO) = b,  eq \o(((,OC)  = c,  eq \o(((,OD) = d. 


It is required to prove that, (a( = (c(, (b( = (d(.


Proof :  eq \o(((,AO) +  eq \o(((,OD) =  eq \o(((,AD) and  eq \o(((,BO) +  eq \o(((,OC) =  eq \o(((,BC) 

Since the opposite sides of a parallelogram are equal and parallel. 


(  eq \o(((,AD) =  eq \o(((,BC)  i.e.,  eq \o(((,AO) +  eq \o(((,OD) =  eq \o(((,BO) +  eq \o(((,OC) 

or, a + d = b + c or, a ( c = b ( d [adding ( c ( d to both sides]


But AC is the support line of both a and c;


( AC is also the support of a ( c


BD is the support line of both b and d


( BD is also the support of b ( d


If a ( c and b ( d are two equal and nonzero vectros, then their lines of support are same or parallel. But AC and BD are two intersecting straight lines which are not parallel. 


Hence a ( c and b ( d are zero vectors. 


( a ( c = 0


or, a = c . Also b ( d = 0 or, b = d


( a = c and b = d


( The diagonals of a parallelogram bisect each other. 

eq \o((,c)
In the adjoining figure, ABCD is a parallelogram. P and Q a re the mid-points of AB and CD respectively. We have to prove that APCQ is a parallelogram. 

[image: image182.png]




Proof : Let,  eq \o(((,AB)  = a,  eq \o(((,BC) = b,  eq \o(((,CD)  = c and  eq \o(((,DA) = d.


(  eq \o(((,PC) =  eq \o(((,PB) +  eq \o(((,BC) =  eq \f(1,2) 

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


 eq \o(((,QA) =  eq \o(((,QD) +  eq \o(((,DA) =  eq \f(1,2) c + d


 eq \o(((,AP) =  eq \f(1,2) a


 eq \o(((,CQ) =  eq \f(1,2) c


Now  eq \o(((,PC) +  eq \o(((,QA) =  eq \f(1,2) a + b +  eq \f(1,2) c + d =  eq \f(1,2) (a + c) + b + d.


Or,  eq \o(((,PC) +  eq \o(((,QA) =  eq \f(1,2) (a ( a) + b ( b, since b = ( a and




d = ( b




= 0


or,  eq \o(((,PC) = ( QA


or,  eq \o(((,PC) = AQ


(  eq \o(((,PC) and AQ are equal and parallel. 


Again  eq \o(((,AP)  +  eq \o(((,CQ) =  eq \f(1,2) a +  eq \f(1,2) c =  eq \f(1,2) (a + c)




=  eq \f(1,2)(a ( a) = 0 ; since c = ( a.


(  eq \o(((,AP) +  eq \o(((,CQ) 

or,  eq \o(((,AP) = (  eq \o(((,CQ) 

or,  eq \o(((,AP) =  eq \o(((,CQ) 

( AP and QC are equal and parallel. 


( APCQ is a parallelogram. (Proved)

eq \o((((((,Ques(12) If a, b, c, d are the position vectors respectively of the points A, B, C, D
[Feni Girls' Cadet-14]
a.
State parallelogram law of addition of vectors.
2

b.
Show that, ABCD will be a parallelogram if and only if 
b (  a = c ( d
4

c.
Prove with the help of vectors that, if the diagonals of a quadrilateral bisect each other, prove that it is a parallelogram.
4

Solution to the question no. 12
eq \o((,a)
Parallelogram law of addition of vectors :


If the magnitude and direction of two vectors u and v are denoted by the two adjacent sides of a parallelogram then the magnitude and direction of u + v is denoted by that diagonal of the parallelogram which passes through the point of intersection of the lines denoting the two vectors.
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eq \o((,b)
When a, b, c and d are the position vectors of the points A, B, C and D respectively hen we have, 


 eq \a((,AB)  = b – a and  eq \a((,DC) = c – d


If ABCD is a parallelogram,


then AB = DC and AB||DC.


(  eq \a((,AB) =  eq \a((,DC)  and b – a = c – d

[image: image184.png]




On the other hand. if b – a = c – d i.e.  eq \a((,AB) =  eq \a((,DC) , then AB and DC are equal and parallel to each other i.e. ABCD is a parallelogram.


( ABCD will be a parallelogram if and only if b – a = c – d (showed).

eq \o((,c)
Let us suppose that AC and BD are two diagonals of a quadrilateral ABCD bisecting each other at O. So AO = OC and BO = OD. Now we shall have to prove with the help of vectors that ABCD is a parallelogram.

[image: image185.png]




Here, we have,


 eq \a((,AO) =  eq \a((,OC) =  eq \f(1,2) 

 eq \a((,AC) ------------- (i) and


 eq \a((,DO) =  eq \a((,OB) =  eq \f(1,2) 

 eq \a((,DB) ------------- (ii)


( According to the triangle law of addition of vectors in (AOB, we get,


 eq \a((,AB) =  eq \a((,AO) =  eq \a((,OB) =  eq \f(1,2) 

 eq \a((,AC) +  eq \f(1,2) 

 eq \a((,DB) , substituting the value of  eq \a((,AO)  and  eq \a((,OB) from (i) and (ii)


or,  eq \a((,AB) =  eq \f(1,2) ( eq \a((,AC) +  eq \a((,DB) )------------ (iii)


Again according to the triangle law of addition of vectors in (COD, we get,


 eq \a((,DC) =  eq \a((,DO) +  eq \a((,OC) =  eq \f(1,2) 

 eq \a((,DB) +  eq \f(1,2) 

 eq \a((,AC) , substituting the value of  eq \a((,DO) and  eq \a((,OC) from (i) and (ii)


or,  eq \a((,DC) =  eq \f(1,2) ( eq \a((,DB) +  eq \a((,AC)) ------------ (iv)


From (iii) and (iv), we have,


 eq \a((,AB) =  eq \a((,DC) 

We know that if two vectors are equal then their support lines are the same or parallel to each other.


( AB||DC and AB = DC


It means the quarrilateral ABCD is a parallelogram (Proved).
eq \o((((((,Ques(13)

[image: image186.emf] 
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In figure, S and T are the mid-points of the sides LM and LN of (LMN respectively. 
[Rangpur Cadet-14]
a.
What do you mean by the triangular law of vector addition?
2

b.
Show, by vector method, that ST || MN and ST =  eq \f(1,2)  MN.
4

c.
If D and E are the mid-points of the sides SM and TN of the trapezium SMNT respectively, then prove with the help of vectors that DE || ST || MN and DE = 
Solution to the question no. 13
eq \o((,a)
See text book Chapter 12, question, 16

eq \o((,b)
See text book Chapter 12, question, 16

eq \o((,c)
See text book Chapter 12, question, 16
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eq \o(((((((,Question(14) The school is situated to the south of your home. It requires 1 hour to go to school from your home on foot and 10 minutes to come to home by bicycle.

(Activity;Page-254
a.
If the distance of school from home is 3 km. then what is your velocity to go on foot?
2
b.
The speed of cycle is how much times the speed of walk?
4
c.
If the speed of bus is 45 km/hr then, how much time do you require to go school from home? What is your speed in three different ways?
4
Solution to the question no. 14
eq \o((,a)
If we denote the position of home by H and the position of school by S,

 


My speed u =  eq \f(distance,time) =  eq \f(\o(HS,(),time)  =  eq \f(3,1)  km/hr to the south = 3 km/hr to the south.
eq \o((,b)
Total distance = 3 km.


Total time = 20 minutes

Again, 1 hour = 60 minutes  


Distance passed in 20 minutes = 3 km.

(
    ,,              ,,     ,,  60    ,,   
=  eq \f(3 ( 60,20)  km.



= 9 km.
(
My speed to come back home from school


v =  9 km./hr.

Now speed of the cycle = 9 km./hr.


= 3 ( 3 km./hr.


                           
= 3 ( speed of walk [from ‘a’]

So, the speed of cycle is 3 times the speed of walk.
eq \o((,c)
From ‘a’ the total distance = 3 km.

Speed of bus = 45 km.

The time required to go 45 km. by bus is 1 hr

  ,,       ,,        ,,       ,,   ,,   1   ,,     ,,    ,,    ,,     eq \f(1,45) ,,


   ,,       ,,        ,,       ,,   ,,  3   ,,     ,,    ,,    ,,     eq \f(3,45)  ,, 


or,  eq \f(1,15) or,  eq \f(60,15)  minutes [since, 1 hr = 60 minutes]


or, 4 minutes.


( I require 4 minutes to go school from home.

It requires 1 hour or 60 minutes to go by walk.

It requires 20 minutes to go by cycle.

and it requires 4 minutes to go by bus.

Total time to go by three way is = (60 + 20 + 4) minutes



= 84 minutes


Total distance passed by these three ways = (3 + 3 + 3) or 9 km.
( Average speed by three ways =  eq \f(9 km.,84 minutes) =   eq \f(9 km.,\f(84,60) hour) 


=  eq \f(9 ( 60,84) km./hr.


= 6.43 km./hr. (approx.) 

eq \o(((((((,Question(15) If  m and n are two scalars of the vector u, then (m + n)u = mu + nu
(Activity;Page–261
a.
Verify the formula for different numerical values of m and n.
2

b.
Prove it by the laws of scalar multiples of vectors.
4
c.
If v is another vector, prove the formula


 m(u + v) = mu + mv .
4
Solution to the question no. 15
eq \o((,a)
(m + n)u = mu + nu

If m = 1 and n = 2 then L.S. = (1 + 2)u  = 3u

R.S. = 1u + 2u = u + 2u = 3u

( L.S. = R.S.

Again, if m = 2 and n = 3 


then L.S. = (2 + 3)u  = 5u

R.S. = 2u + 3u  = 5u

( L.S. = R.S.

So, for the vector u the formula (m + n)u = mu + nu is verified for different values of m and n.

eq \o((,b)  Proof: If m or n is zero, the formula is true.

Let, m, n both be positive and  eq \o((,AB) = mu

( |  eq \o((,AB) | = m | u | 


Let produce AB up to C such that

 |  eq \o((,BC) | = n | u |

(   eq \o((,BC) = nu and

|  eq \o((,AC) | = |  eq \o((,AB) | + |  eq \o((,BC) | = m |u| + n |u| = (m + n)|u| 


(  eq \o((,AC) = (m + n)u

But,  eq \o((,AC) =  eq \o((,AB) +  eq \o((,BC) 

( mu + nu = (m + n)u

If m, n are both negative, the length of (m + n) u will be |m + n| |u| and the direction will be the opposite of u, the length of the vector mu + nu will be |m||u| + |n||u| = (|m| + |n|) |u|  [since the direction of mu and nu vectors are same] and the direction will be the opposite of u. But since m < 0 and n < 0, so |m| + |n| = |m + n|. So, in this case we get 
(m + n)u = mu + nu.

At last, between m and n, if m > 0 and n < 0 then the length of (m + n)u will be |m + n| |u| and the direction will be


(a) same as the direction of u when |m| > |n|


(b) opposite to the direction of u when |m| < |n|

Then the vector mu + nu will be equal to (m + n)u in length and direction.
eq \o((,c)

Let  eq \o((,OA) = u,  eq \o((,AB) = v

Then  eq \o((,OB) =  eq \o((,OA) +  eq \o((,AB) = u + v

Let produce OA up to C such that OC = m. OA. The line CD passing through the point C and parallel to AB intersect the extending part of OB at the point D. Since the triangle OAB and OCD are similar,


So,   eq \f(|\o((,OC)|,|\o((,OA)|) =  eq \f(|\o((,CD)|,|\o((,AB)|) =  eq \f(|\o((,OD)|,|\o((,OB)|) = m


(   eq \o((,CD) = m eq \o((,AB) = mv \o((,OA) 

In the figure–1 m is positive, in figure–2 m is negative.

( OC = m. OA, CD = m. AB, OD = m.OB


Now  eq \o((,OC) +  eq \o((,CD) =  eq \o((,OD) 

or, m( eq \o((,OA) ) + m( eq \o((,AB) ) = m( eq \o((,OB) )

( mu + mv = m(u + v)

eq \o(((((((,Question(16) Consider five points A, B, C, D and E at different positions and O as origin.


                                             
(Activity;Page–262
a.
By drawing figure, locate the position of the points with respect to the point O.
2
b.
Show that, the vector  eq \o((,OC)  is equal to the sum of three vectors  eq \o((,OA) ,  eq \o((,AB) ,  eq \o((,BC) .
4
c.
Prove that,  eq \o((,OE) =  eq \o((,OA) +  eq \o((,AB) +  eq \o((,BC) +  eq \o((,CD) +  eq \o((,DE) 
4
Solution to the question no. 16
eq \o((,a)
Let, origin of the hexagon OABCDE is O. with respect to the origin O, the position vectors of five points A, B, C, D, E are respectively  eq \o(OA,() = a ,  eq \o(OB,() = b,  eq \o(OC,() = c,  eq \o(OD,() = d and  eq \o(OE,() = e.
eq \o((,b)
From ‘a’,  eq \o((,OA) = a,  eq \o((,OB) = b and  eq \o((,OC) = c


Now, in the triangle (OAB,

 eq \o((,OA) +  eq \o((,AB) =  eq \o((,OB)  [triangle law of vector addition]


or,  eq \o((,AB) =  eq \o((,OB) –  eq \o((,OA) 


= b – a

Again, in the triangle (OBC,

 eq \o((,OB) +  eq \o((,BC) =  eq \o((,OC)   [triangle law of vector addition]


or,  eq \o((,BC) =  eq \o((,OC) –  eq \o((,OB)  = c – b

So,  eq \o((,OA) +  eq \o((,AB) +  eq \o((,BC) = a + b – a + c – b


= c =  eq \o((,OC) 

That is,  eq \o((,OC) =  eq \o((,OA) +  eq \o((,AB) +  eq \o((,BC) 

( The vector  eq \o((,OC)  is equal to the sum of the vectors  eq \o((,OA) ,  eq \o((,AB)  and  eq \o((,BC) . (Shown)
eq \o((,c)
 eq \o((,OE) =  eq \o((,OA) +  eq \o((,AB) +  eq \o((,BC) +  eq \o((,CD) +  eq \o((,DE) 
        
=  eq \o((,OC) +  eq \o((,CD) +  eq \o((,DE)  [from ‘b’]


Now, in (OCD,

 eq \o((,OC) +  eq \o((,CD) =  eq \o((,OD)  [triangle law of vector addition]


 eq \o((,CD) =  eq \o((,OD) –  eq \o((,OC) 


= d – c 
[from ‘a’]


Again, in the triangle (ODE, 


 eq \o((,OD) +  eq \o((,DE) =  eq \o((,OE) [triangle law of vector addition]


or,  eq \o((,DE) =  eq \o((,OE) –  eq \o((,OD) 


= e – d    [from ‘a’]


So,  eq \o((,OC) +  eq \o((,CD) +  eq \o((,DE) = c + d – c + e – d


= e =  eq \o((,OE) 

or,  eq \o((,OE) =  eq \o((,OC) +  eq \o((,CD) +  eq \o((,DE) 
(  eq \o((,OE) =  eq \o((,OA) +  eq \o((,AB) +  eq \o((,BC) +  eq \o((,CD) +  eq \o((,DE)  (Proved)
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eq \o(((((((,Question(17) 
The position vectors of A, B, C and D are respectively  eq \o((,a),  eq \o((,b),  eq \o((,c) and  eq \o((,d) 
[Jhenidah Govt. Girls’ High School, Jhenidah]
a.
Show that,  eq \o((,AB) =  eq \o((,b) –  eq \o((,a).                                          
b. 
Show that, ABCD will be a parallelogram if and only if  eq \o((,b) –  eq \o((,a) =  eq \o((,c) –  eq \o((,d).
c. 
If the line segment AB is divided internally in the ratio m : n at the point C, show that, the position vector of C is,  eq \o((,c) =  eq \f(m\o((,b) + n\o((,a) ,m + n)
Solution to the question no. 17
eq \o((,a) Let, on a plane the position vector of the point A with respect to the point O is  eq \o((,OA)  = a and the position vector of B is  eq \o((,OB) = b.


Then,  eq \o((,OA) +  eq \o((,AB) =  eq \o((,OB) 

or, a +  eq \o((,AB) = b

( eq \o((,AB) = b – a (Shown)
eq \o((,b)
Given, the position vectors of the points A, B, C, D are respectively a, b, c, d.


We have to show that, ABCD will be a parallelogram if and only if  b – a = c – d .



The position vectors of the points A, B, C and D are respectively a, b, c and d


( 
[image: image189.wmf]AB

 = b – a  and 
[image: image190.wmf]DC

 = c – d

Let, ABCD is a parallelogram. 


Then, AB and DC are equal and parallel to each other.

( 
[image: image191.wmf]DC

AB

=



(  b – a = c – d



Alternatively, let, b – a = c – d

( 
[image: image192.wmf]DC

AB

=



So, the line AB and DC are equal and parallel to each other, that is ABCD is a parallelogram.

(ABCD will be a parallelogram if and only if
b – a = c – d.  (Shown)
eq \o((,c) 
Let, the position vectors of A and B with respect to the origin O are respectively a and b. If the line segment AB is divided internally in the ratio m : n  at the point C, we have to show that, the position vector of C is c  = eq \f(mb  + n a , m + n).

Proof:  eq \f(AC,CB) = eq \f(m,n)  


[( the line segment AB has divided internally in the ratio m : n at the point C]


or, eq \f(\o((,|AC |),\o ((,|CB|)) = eq \f( m,n)

or, eq \f(\o((,|CB |),\o ((,|AC|)) = eq \f( n,m)  [taking inverse]

or, eq \f(\o((,|CB |) + \o ((,|AC |), \o((,|AC |)) = eq \f( n + m,m)  [by compodendo ]


or,
 eq \f(AC + CB,AC)  =  eq \f(n + m,m) 

or,
 eq \f(AB,AC)  =  eq \f(n + m,m) 

or, 
eq \f(\o((,|AB |),\o ((,|AC|)) = eq \f( m + n,m)

or, 
eq \f(|\o((,AC)|,|\o ((,AB)|) = eq \f( m, m + n)    [taking inverse]


or, 
|eq \o((,AC) | =  eq \b\bc\((\f(m, m + n)) |eq \o((,AB)|


or, 
eq \o((,AC)  =  eq \b\bc\((\f(m, m + n)) eq \o((,AB)  [( the direction of eq \o((,AC) and eq \o((,AB) are same]

or, c – a =  eq \f( m, m + n) (b – a )


or, c  =   eq \f( m, m + n) (b – a ) + a 


or, c  = eq \f(mb – ma + ma + na, m + n) 

(
c  = eq \f( na  + mb, m + n)   (Shown)
eq \o(((((((,Question(18) In the figure, ABCD is a trapezium. The points X, Y and Z divide the lines AD, BC and BA internally in the ratio 2 : 1. The position vectors of A, B, C and D with respect to the point O are respectively  eq \o((,a),  eq \o((,b),  eq \o((,c) and  eq \o((,d).

a. 
Express  eq \o(((,AB) in terms of the position vectors  eq \o((,a) and  eq \o((,b).
2 
b. 
Find the position vector of the point Z.
4 

c. 
Prove that,  eq \o(((,XY) = ((,AB) eq \f( + 2 eq \o(((,DC),3) 

4 

Solution to the question no. 18
eq \o((,a)
According to the question,

Position vector of the point A is,  eq \o((,a) =  eq \o(((,OA)

Position vector of the point,  eq \o((,b) is=  eq \o(((,OB)

Applying the triangle law of vector addition in (OAB we get,



 eq \o(((,AB) =  eq \o(((,AO) +  eq \o(((,OB)

or,
 eq \o(((,AB) = –  eq \o(((,OA) +  eq \o(((,OB)

or,
 eq \o(((,AB) =   eq \o(((,OB) –  eq \o(((,OA)

or,
 eq \o(((,AB) =  eq \o((,b) –  eq \o((,a) ............................ (i)
eq \o((,b)
Again, the position vector of z is =  eq \o(((,OZ)

The side BA is divided internally in the ratio 2 : 1 at the point Z.

( AZ =  eq \f(1,3) AB and ZB =  eq \f(2,3) AB


Applying the triangle law of vector addition in (OAZ  we get,


 eq \o(((,OZ) =  eq \o(((,OA) +  eq \o(((,AZ)

 eq \o(((,OZ) =  eq \o(((,OA) +  eq \f(1,3) eq \o(((,AB) ...................... (ii)


Applying the triangle law of vector addition in (OBZ we get,



 eq \o(((,OZ) =  eq \o(((,OB)+  eq \o(((,BZ)

or,
 eq \o(((,OZ) =  eq \o(((,OB) –  eq \o(((,ZB)

or,
 eq \o(((,OZ) =  eq \o(((,OB)–  eq \f(2,3)  eq \o(((,AB) ............................ (iii)


By adding the equation (ii) and (iii) we get,



2 eq \o(((,OZ) =  eq \o(((,OA) +  eq \o(((,OB) +  eq \f(1,3)  eq \o(((,AB) – eq \f(2,3)  eq \o(((,AB)

or,
2 eq \o(((,OZ) =  eq \o(((,OA) +  eq \o(((,OB) –  eq \f(1,3)  eq \o(((,AB) 


or,
2 eq \o(((,OZ) =  eq \o(((,OA) +  eq \o(((,OB) –  eq \f(1,3) ( eq \o(((,OB) –  eq \o(((,OA))   [from (i)]


or,
2 eq \o(((,OZ) =  eq \o((,a) +  eq \o((,b) –  eq \f(1,3)

 eq \o((,b) +  eq \f(1,3)

 eq \o((,a)

or,
2 eq \o(((,OZ) =  eq \f(4,3)

 eq \o((,a) +  eq \f(2,3) 

 eq \o((,b)

or,
 eq \o(((,OZ) =  eq \f(2,3) 

 eq \o((,a) +  eq \f(1,3)

 eq \o((,b)
eq \o((,c)
The side AD is divided into the ratio 2 : 1 at the point X.

So, the position vector of X =  eq \o(((,OX)

 eq \o(((,OX) =  eq \f(2,3) 

 eq \o((,d) +  eq \f(1,3)  eq \o((,a)

Similarly, the side BC is divided internally into the ratio 2 : 1 at the point Y.

So, the position vector of the point Y =  eq \o(((,OY)

 eq \o(((,OY) =  eq \f(2,3)  eq \o((,c) +  eq \f(1,3) eq \o((,b)

So,  eq \o(((,XY) = position vector of the point Y – position vector of the point X.

=  eq \o(((,OY) –  eq \o(((,OX)

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

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


=  eq \f(1,3)  eq \o(((,AB) +  eq \f(2,3) 

 eq \o(((,DC)  [from (i)]


= ((,AB) eq \f( + 2 eq \o(((,DC),3) 


(
 eq \o(((,XY) = ((,AB) eq \f( + 2 eq \o(((,DC),3) 
 (Proved)
eq \o(((((((,Question(19) The three medians of (ABC are respectively AD, BE and CF.

a. 
Using the triangle law of vector addition show that,  eq \o(((,AB) +  eq \o(((,BC) +  eq \o(((,CA) = 0
2 
b. 
Find the sum of the three medians, that is 
 eq \o(((,AD) +  eq \o(((,BE) +  eq \o(((,CF).
4 
c. 
Prove that, the three medians of the triangle divided each other internally into the ratio 2 t 1.
4 

Solution to the question no. 19
eq \o((,a)


Applying the triangle law of vector addition we get,



 eq \o(((,AB) +  eq \o(((,BC) =  eq \o(((,AC)

or,
 eq \o(((,AB) +  eq \o(((,BC) = –  eq \o(((,CA)

(
 eq \o(((,AB) +  eq \o(((,BC) +  eq \o(((,CA) = 0  (Shown)
eq \o((,b)


Applying the triangle law of vector addition, we get from (ABD,



 eq \o(((,BD) =  eq \o(((,BA) +  eq \o(((,AD) ................ (i)


Again, applying the triangle law of vector addition, we get from (ACD,



 eq \o(((,DC) =  eq \o(((,DA) +  eq \o(((,AC)

or,
 eq \o(((,DC) = –  eq \o(((,AD) +  eq \o(((,AC) ................ (ii)


Since, D is the middle point of BC.

So,  eq \o(((,BD) =  eq \o(((,DC)

So, from the equation (i) and (ii) we get,



 eq \o(((,BA) +  eq \o(((,AD) = –  eq \o(((,AD) +  eq \o(((,AC)


2 eq \o(((,AD) =  eq \o(((,AC) –  eq \o(((,BA)


2 eq \o(((,AD) =  eq \o(((,AC)+  eq \o(((,AB)


 eq \o(((,AD) = ((,AB) eq \f( +  eq \o(((,AC),2) 


Similarly, the other medians,



 eq \o(((,BE) = ((,BA) eq \f( +  eq \o(((,BC),2) 


and  eq \o(((,CF) = ((,CA) eq \f( +  eq \o(((,CB),2) 


So,  eq \o(((,AD) +  eq \o(((,BE) +  eq \o(((,CF) = ((,AB) eq \f( +  eq \o(((,AC),2) 
+((,BA) eq \f( +  eq \o(((,BC),2) 

+ ((,CA) eq \f( +  eq \o(((,CB),2) 



=  eq \f(1,2) ( eq \o(((,AB) +  eq \o(((,AC) +  eq \o(((,BA) +  eq \o(((,BC) +  eq \o(((,CA) +  eq \o(((,CB))



=  eq \f(1,2) ( eq \o(((,AB) –  eq \o(((,CA) –  eq \o(((,AB) +  eq \o(((,BC) +  eq \o(((,CA) –  eq \o(((,BC))


=  eq \f(1,2)  ( 0  = 0
 So, the value of vector addition of the three medians = 0

eq \o((,c)


Let,  eq \o(((,BO) = m eq \o(((,BE) ............... (i)



and   eq \o(((,CO) = m eq \o(((,CF) ................ (ii)


Applying the triangle law of vector addition in (BOC we get,



 eq \o(((,BC) =  eq \o(((,BO) +  eq \o(((,OC)



= m eq \o(((,BE) + m eq \o(((,FC)  [from the equations (i) and (ii)]




= m ( eq \o(((,BE) +  eq \o(((,FC))


Again, applying the triangle law of vector addition, we get from (BCE,



 eq \o(((,BE) =  eq \o(((,BC) +  eq \o(((,CE)

and applying the triangle law of vector addition, we get from (BCF,



 eq \o(((,FC) =  eq \o(((,FB) +  eq \o(((,BC)

So,  eq \o(((,BC) = m( eq \o(((,BC) +  eq \o(((,CE) +  eq \o(((,FB) +  eq \o(((,BC))




= m(2 eq \o(((,BC) +  eq \f(1,2)  eq \o(((,CA) +  eq \f(1,2)  eq \o(((,AB))   

[Since the points E and F are the middle points of AC and AB respectively]

m(2 eq \o(((,BC)+  eq \f(1,2) 

 eq \o(((,CB))    [since,   eq \o(((,CA) +  eq \o(((,AB) =  eq \o(((,CB)]



= m(2 eq \o(((,BC) –  eq \f(1,2)  eq \o(((,BC))


(
 eq \o(((,BC) = m (  eq \f(3,2)  eq \o(((,BC)

(
m =  eq \f(2,3) 

(
 eq \o(((,BO) =  eq \f(2,3)  eq \o(((,BE)


 eq \o(((,BO) = 2 eq \o(((,OE)


((,BO) eq \f(, eq \o(((,OE)) 
= 2


(
BO : OE = 2 t 1


Similarly, CO t OF = 2 t 1


and by drawing the median AD it can be shown that, AO t OD = 2 t 1

So, the three medians of a triangle divided each other internally in the ratio 2 t 1.
eq \o(((((((,Question(20) A, B, C are D four vertices of a quadrilateral. The middle points of the sides of quadrilateral ABCD are respectively P, Q, R and S.
a.
Express the position vector of PQ in terms of AB and BC.
2
b.
With the help of vectors prove that, PQRS is a parallelogram.
4
c.
With the help of vectors prove that, the two diagonals of PQRS bisect each other. 
4
Solution to the question no. 20
eq \o((,a)



From the figure, 


 eq \o((,PQ)
=  eq \o((,PB) +  eq \o((,BQ)


=  eq \f(1,2) 

 eq \b(\o((,AB)) +  eq \f(1,2) 

 eq \b(\o((,BC)) 


=  eq \f(1,2) 

 eq \b(\o((,AB) + \o((,BC)) 

(
 eq \o((,PQ) =  eq \f(1,2) 

 eq \b(\o((,AB) + \o((,BC)) 


eq \o((,b)
Given, the middle points of the sides of quadrilateral ABCD are respectively P, Q, R and S. It is required to prove that, PQRS is a parallelogram.


Proof: Let,  eq \o((,AB) =  eq \o((,a),  eq \o((,BC) =  eq \o((,b),  eq \o((,CD) =  eq \o((,c) and  eq \o((,DA) =  eq \o((,d)

From ‘a’ we get,  eq \o((,PQ) =  eq \f(1,2) 

 eq \b(\o((,AB) + \o((,BC)) =  eq \f(1,2) 

 eq (\o((,a) + \o((,b))

Similarly,  eq \o((,QR) =  eq \f(1,2) 

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



 eq \o((,RS) =  eq \f(1,2) 

 eq (\o((,c) + \o((,d)) and  eq \o((,SP) =  eq \f(1,2) 

 eq (\o((,d) + \o((,a))

Again,  eq \o((,AC) =  eq (\o((,a) + \o((,b))

and  eq \o((,CA) =  eq (\o((,c) + \o((,d))  [according to the triangle law of vector addition]


(  eq (\o((,a) + \o((,b)) +  eq (\o((,c) + \o((,d)) =  eq \o((,AC) +  eq \o((,CA) =  eq \o((,AC) –  eq \o((,AC) = 0 

[ since,  eq \o((,AC) = –  eq \o((,CA)]


That is,  eq (\o((,a) + \o((,b)) = –  eq (\o((,c) + \o((,d))


 eq \f(1,2) 

 eq (\o((,a) + \o((,b)) = –  eq \f(1,2) 

 eq (\o((,c) + \o((,d)) 


( 
 eq \o((,PQ) = –  eq \o((,RS)

(
 eq \o((,PQ) =   eq \o((,SR)

( PQ and SR are equal and parallel.

Similarly, QR and PS are equal and parallel.

( PQRS is a parallelogram.
eq \o((,c)



Let, the two diagonals  eq \o((,PR) and  eq \o((,QS) of the parallelogram PQRS intersect each other at the point O.

Let,  eq \o((,PO) =  eq \o((,a),  eq \o((,QO) =  eq \o((,b),  eq \o((,OR) =  eq \o((,c) and  eq \o((,OS) =  eq \o((,d) 


It is required to prove that,  eq |\o((,a)| =  eq |\o((,c)|,  eq |\o((,b)| =  eq |\o((,d)|

Proof:  eq \o((,PO) +  eq \o((,OS) =  eq \o((,PS) and  eq \o((,QO) +  eq \o((,OR) =  eq \o((,QR) 


From ‘b’ we get,  eq \o((,PS) =  eq \o((,QR)

That is,  eq \o((,PO) +  eq \o((,OS) =  eq \o((,QO) +  eq \o((,OR)

or,
 eq \o((,a) +  eq \o((,d) =  eq \o((,b) +  eq \o((,c) 


or,
 eq \o((,a) +  eq \o((,d) –  eq \o((,c) –  eq \o((,d) =  eq \o((,b) +  eq \o((,c) –  eq \o((,c) –  eq \o((,d) 

 [adding  –  eq \o((,c) –  eq \o((,d) in both sides]


(  eq \o((,a) –  eq \o((,c) =  eq \o((,b) –  eq \o((,d) 


Here, the support line of  eq \o((,a) and  eq \o((,c) is  PR.

      ( The support line of  eq \o((,a) –  eq \o((,c) is PR.


Again, the support line   eq \o((,b) and  eq \o((,d) is QS.  


      ( The support line of  eq \o((,b) –  eq \o((,d) is QS.


If the two vectors  eq \o((,a) –  eq \o((,c) and  eq \o((,b) –  eq \o((,d) are equal and nonzero, their support line will be same or parallel. But PR and QS are two intersecting unparallel straight lines.

Now, since  eq \o((,a) –  eq \o((,c) and  eq \o((,b) –  eq \o((,d) can never be parallel. So their values must be equal to zero.

(  eq \o((,a) –  eq \o((,c) = 0 or,   eq \o((,a) =  eq \o((,c) and  eq \o((,b) –  eq \o((,d) = 0 or,  eq \o((,b) =  eq \o((,d) 


(  eq |\o((,a)| =  eq |\o((,c)| and  eq |\o((,b)| =  eq |\o((,d)|

( The diagonal lines of the parallelogram PQRS bisect each other. (Proved) 

[image: image193.wmf] 
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eq \o(((((((,Question(21) The position vectors of A, B and C with respect to O are respectively 2eq \o((,p), 3eq \o((,q) and 4eq \o((,p) + 9eq \o((,q) . P and Q are two points such that,  eq \o((,AP) =  eq \f(2,3)  eq \o((,AB),  eq \o((,OQ) = ( eq \o((,OP), where ( > 1.


a. 
Express  eq \o((,AP) in terms of eq \o((,p) and eq \o((,q).                           2

b. 
Express  eq \o((,OP) in terms of eq \o((,p) and eq \o((,q) and  eq \o((,OQ) and  eq \o((,BQ) in terms of eq \o((,p), eq \o((,q) and (.                                        4
c. 
If  eq \o((,BQ) = (  eq \o((,BC) , find the value of ( , ( and BQ t BC. 4                    
Ans. a.  eq \f(– 4,3) 

eq \o((,p) + 2eq \o((,q); b.  eq \o((,OP) =  eq \f(2,3) 

eq \o((,p) + 2eq \o((,q),   eq \o((,OQ) =  eq \f(2,3) (eq \o((,p) + 2(eq \o((,q),



 eq \o((,BQ) =  eq \f(2,3) (eq \o((,p) + (2( – 3) eq \o((,q); c.  eq \o((,BQ) t  eq \o((,QC) = 1 t 1

eq \o(((((((,Question(22) Taking O of the triangle OAB as origin of the triangle OAB, the position vectors of A, B are a, b. P and R, intersects AB internally, Q and S intersects OB externally in the ratio 3 : 1.
a. 
Draw a figure and describe it according to the given information.                                                 2

b. 
Determine the position vectors of P, Q, R, S.     4

c. 
Show that, OA || QP || RS.                                       4
Ans. b.  eq \o((,OP) =  eq \f(1,4) (3b + a);  eq \o((,OQ) =  eq \f(3,4) b;  eq \o((,OR) =  eq \f(1,2)  (3b – a);  eq \o((,OS) =  eq \f(3,2) b
eq \o(((((((,Question(23) The position vectors of A, B, C and D with respect to the point O are respectively 6a, 8a , 2b and 8b. The point K intersects AD and BC internally in the ratio 1: m and 1: n respectively.
a.
Draw a figure according to the given information.
2

b. 
Determine two expressions for the position vectors of  eq \o((,OK).                                                       
 4

c. 
If a and b are unparallel, determine the value of m and n.                                                     
 4

Ans. b.   eq \f(6m, 1 + m)  a +  eq \f(8, 1 + m)  b and   eq \f(8n,1 + n)  a +  eq \f(2, 1 + n) b.

c.  m = 12, n = 2  eq \f(1,4) 
eq \o(((((((,Question(24) Given that,  eq \o((,OP) = 2a + b,  eq \o((,OQ) = 3a – 2b and  eq \o((,OR) = ha + 5b and the three points P, Q, R are collinear.

a. Draw a figure with direction according to the given information.                                               
  2

b. Determine the value of  eq \o((,PQ) and  eq \o((,PR).             
     4
c. Determine the value of h.                           
    4

Ans. c. h =  eq \f(2,3) 
eq \o(((((((,Question(25) PQRS is a parallelogram whose two diagonals are  eq \o(((,PR) and  eq \o(((,QS).
[Jessore Zilla School, Jessore]
a. 
Express  eq \o(((,PQ) in terms of  eq \o(((,PS) and  eq \o(((,QS).
2 

b. 
Show that,  eq \o(((,PR) +  eq \o(((,QS) = 2 eq \o(((,QR) and  eq \o(((,PR) +  eq \o(((,QS)   = 2 eq \o(((,PQ).
4 

c. 
With the help of vectors prove that, the two diagonals of a parallelogram bisect each other. 
4
Ans. a.  eq \o(((,PQ) =  eq \o(((,PS) –  eq \o(((,QS) 

eq \o(((((((,Question(26)    

 [Matripith Govt. Girls High School, Chandpur]
a. 
What is the position vector of the point B with respect to the point A ?
2 
b. 
In the figure, if on the line segment AB for the interior point C, AC : CB = m : n, show that 


n  eq \o(((,AC) = m eq \o(((,CB).
4 
c. 
If the position vectors of A, B, C are respectively a, b, c, show that, c =  eq \f(na + mb,m + n) 
4 

Ans. a.
b – a

eq \o(((((((,Question(27) Look at the following quadrilateral:


In the quadrilateral ABCD, middle points of the sides AB, BC, CD and BD are respectively P, Q, R and S. The position vectors of A, B, C and D are respectively a, b, c and d.
[Natore Govt. High School, Natore]
a. 
Determine the position vector of the point R.
2 
b. 
With the help of vectors, prove that PQRS is a parallelogram.
4 

c. 
In the trapezium PBDS, if the middle points of the unparallel sides PB and SD are respectively M and N, with the help of vectors prove that, MN || BD || PS and MN =  eq \f(1,2) (BD + PS).
4 

eq \o(((((((,Question(28) In (ABC, the three medians are AD, BE and CF, position vectors of the points B and C are b and c respectively and the position of A is at the origin.
[Jhalakathi Govt. Harachandra Girls High School, Jhalakathi]
a. 
Determine  eq \o(((,BD) by expressing the above information in figure.
2 
b. 
With the help of vectors, prove that three medians are concurrent. 
4 
c. 
In (ABC, (C = 1 right angle. If CD is the perpendicular distance from C to the hypotenuse, geometrically prove that, CD2 = AD.BD.
4 

Ans. a.  eq \o(((,BD) =  eq \f(1,2) (c – b)
eq \o(((((((,Question(29) In the parallelogram ABCD, two diagonals AC and BD intersect each other at the point O.
[I E T Govt. High School, Narayangonj]

a. 
Describe the parallelogram law of addition of vectors.
2 
b. 
Express the vectors  eq \o(((,AB) and  eq \o(((,AD) in terms of the vectors  eq \o(((,AC) and  eq \o(((,BD).
4 

c. 
Prove that, two diagonals of a parallelogram bisect each other.
4 

eq \o(((((((,Question(30) In (ABC, middle points of the sides BC, CA and AB are respectively D, E and F.


[Jamalpur Govt. Girls’ High School, Jamalpur]
a. 
Express  eq \o(((,BC) in terms of  eq \o(((,BE) and  eq \o(((,CF).
2 
b. 
Prove that,  eq \o(((,AD) +  eq \o(((,BE) +  eq \o(((,BF) = 0
4 

c. 
Prove that, AD, BE and CF are concurrent and at the point of intersection they are divided in the ratio 2 : 1.
4

Ans. a.  eq \o(((,BC) =  eq \f(2,3) 

 eq \o(((,BE) –  eq \f(2,3) 

 eq \o(((,CF)
eq \o(((((((,Question(31) In (ABC, the middle points of BC, CA, AB are respectively D, E and F.
[Bagerhat Government High School, Bagerhat]
a. 
Express  eq \o(((,AB) in terms of  eq \o(((,BE) and  eq \o(((,CF).
2 
b. 
Prove that,  eq \o(((,AD) +  eq \o(((,BE) +  eq \o(((,CF) = 0
4 

c. 
With the help of vectors prove that, the line passing through the point F and parallel to BC also passes through the point E.
4 

Ans. a.
 eq \o(((,AB) =  eq \f((2,3)   eq \o(((,CF) –  eq \f(4,3) 

 eq \o(((,BE)
eq \o(((((((,Question(32) 
In the figure, AB = BC = CA = 3 cm. 

[Faizur Rahamn Ideal Institute]

a. 
Determine the area of (ABC.
2 
b. 
Prove that, AO.OD = BO.OE = CO.OF
4 

c. 
With the help of vectors prove that, FE =  eq \f(1,2) BC and EF || BC.
4

eq \o(((((((,Question(33) Three vertex point of a triangle are A(2, 1), B(–1, 1) and C(2, 5).
[Jessore Zilla School, Jessore]
a. 
Determine the length of three sides of the triangle.
2 
b. 
If the middle points of three sides BC, CA, AB of the triangle are respectively D, E and F, express  eq \o(((,BC),  eq \o(((,AD),  eq \o(((,BE),  eq \o(((,CF) in terms of  eq \o(((,AB) and  eq \o(((,AC).
4 

c. 
In the triangle, if the middle points of the sides AB and AC are respectively D and E, with the help of vectors prove that, DE | | BC and DE =  eq \f(1,2) BC. 
4 

Ans. a. AB = 3; BC = 5; AC = 4;

c.
 eq \o(((,BC) =  eq \o(((,AC) –  eq \o(((,AB),  eq \o(((,AD) =  eq \f(1,2)  eq \o(((,AB) +  eq \f(1,2)  eq \o(((,AC),  eq \o(((,BE) = –  eq \o(((,AB) +  eq \f(1,2)  eq \o(((,AC),  eq \o(((,CF) 


= –  eq \o(((,AC) +  eq \f(1,2)  eq \o(((,AB).

[image: image194.emf] 

For More Creative Questions and Answers type the following address on the  browser's address bar   panjeree.com/e0 9 / hmt q0 1 .pdf  


(
The quantity which is completely described by its magnitude with unit is a scalar quantity. Each of length, mass, time, volume, speed, temperature etc. are scalar quantity.
(
The quantity which for its complete description requires magnitude as well as direction is a vector quantity. Each of displacement, velocity, acceleration, weight, force, electric intensity etc. are vector quantity.
(
If AB is a vector then it is denoted by  eq \o(AB,() or 
[image: image195.wmf]AB

or  eq \o(AB,().
(
If the length of a vector is 1 unit then it is called unit vector. If 
[image: image196.wmf]a

is a unit vector then it is written as eq \o(^,a) .
(
If the length of a vector is zero, then it is called zero vector or null vector and it is denoted by 0. So, it can be said that, any line is the support line of zero vector or null vector.
(
If the direction of two vectors are same and their support lines are same or parallel then they are called similar vectors.

(
If the direction of two same type vectors are opposite then they are called dissimilar vectors. 

(
If the direction and length of two vectors are same and their support line are same or parallel then they are called the equal vectors.
(
If 
[image: image197.wmf]u

 is any vector and if it is possible to determine another vector 
[image: image198.wmf]v

 such that 
[image: image199.wmf]v

= –
[image: image200.wmf]u

, then 
[image: image201.wmf]v

 or –
[image: image202.wmf]u

 is called the opposite vector of 
[image: image203.wmf]u

.

Two vectors will be opposite to each other if–
1.
their length is same.

2.
the support lines are same or parallel and

3.
the directions are opposite.
(
If u and v are two vectors then their sum is expressed by u + v and the vector by setting the initial point of v at the last point of u and then joining the last point of v with the initial point of u is the vector u + v .

(
If the magnitude and direction of two vectors u and v are denoted by the two adjacent sides of a parallelogram then the magnitude and direction of u + v is denoted by that diagonal of the parallelogram which passes through the point of intersection of the lines denoting the two vectors u and v.
(
The sum of two or more than two vectors is called their resultant. To determine the resultant of force or speed additive law of vectors is followed.
(
If u and v are two non–parallel vectors and the triangle is formed by u , v and u + v then the summation rule is called the triangle law.

(
If two vectors are parallel then the parallelogram law is not applicable for their summation.
(
The subtraction of u and v is actually the summation of u and (–v). If the initial point of u and v are same, then the line segment from the last point of v to the last point of u is the vector u – v .
(
The vector whose length is 1 unit is called the unit vector.
(
For any two vectors u and v , u + v = v + u. It is the commutative law addition of vectors.
(
For any three vectors u, v, w , 


(u + v) + w = u + (v + w). It is the associative law of addition of vector.
(
For any three vectors u, v, w , if u + v = u + w then, v = w. It is the cancellation law of addition of vector.
(
If m, n are two scalars and u, v any two vectors then,

1. (m + n) v = m v + n v (Distributive law) 


2. m ( u + v) = m u + m v  (Distributive law)

(
In any plane, the position of a point P can be defined by 
[image: image204.wmf]OP

 with respect to the point O. 
[image: image205.wmf]OP

 is called the position vector of P with respect to the point O and the point O is called the origin of the vector.
(
Some theorem related to position vector: 

(i) 
If the position vectors of two points A, B are a, b respectively, then  
[image: image206.wmf]AB

= b – a 
(ii) 
If the position vectors of three points A, B, C are a, b, c respectively, then A, B, C will be collinear if and only if 
[image: image207.wmf]AC

= K.
[image: image208.wmf]AB

.


That is, if the vector 
[image: image209.wmf]AC

 is the multiple of the vector 
[image: image210.wmf]AB

.

(iii) 
If the position vectors of A, B, C are a, b, c respectively and the point C divides the line AB internally in the ratio m t n, then 


c = 
[image: image211.wmf]n

m

a

n

b

m

+

+

. If it divides externally, 


then c =  eq \f(mb ( na,m ( n) .
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David Hilbert ( 1862–1943) was a famous German mathematician in the 19th century and the beginning of 20th century. He established many theorem of mathematics including the Hilbert Space theorem.





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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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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Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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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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Activity promote higher thinking and to-the-point answering. 



          Practise the questions attentively.







Creative Essay type Questions with Answers Based on Activity
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For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/hmtq01.pdf
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Pay your earnest attention to the topic-related information for 



          making your concept clear







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



          exclusive questions and answers. So, practice them with proper attention.
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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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EC and P is the middlepoint of EC & FB and the position vector of B, E, F, C are sequentially b, e, f, c
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Board Exam questions are very important for the exam preparation. 



         So practice these questions again and again properly.
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.







Creative Questions with hints
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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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