EV SSC HIGHER MATHEMATICS

Chapter-12: Vectors in a Plane

(I Al M and N are the mid-point of sides PQ and
PR of a APQR. [All Board-18]
a. Define the position vector of point with figure. 2

. I
b. With the help of vector, prove that, MN =5 QR. 4

¢. According to the information if D and E are mid-point of
two diagonal of the trapezium QRNM, then with the help

|
of vector prove that, DE = 3 (QR — MN). 4

Solution to the question no. 1

B} Position vector: With respect to a given point O in a
plane, the position of any point P in the plane can be fixed

_.}H. .- .
by OP . OP is called the position vector of P with respect
to O and O is called the vector origin.

0O > P
Similar to example 3, chapter 12 of your textbook.

HE

Given, in APQR, M and N are the midpoints of PQ and PR
respectively. The midpoints of the sides QN and RM of the
trapezium QRNM are D and E respectively. Join E, D.

: . =53
It is required to prove that, DE =7 (QR - MN)

Proof: Let, the position vector of the points Q, R, N, M
with respect to origin be g. r, n, m respectively.

=
QR =r-g
—
MN=n-m

- : I .
Position vector of the point D = 2 (g+mn) [ Dis the
midpoint of QN

: | :
andp-nﬁtimvectnrnfm::pmmﬁ=5[1+m} | - E is the

midpoint of RM]

DE= 1 I[QR. MN) (Proved)

The vertices of AABC are A (1, 3), B (-1. -
1), C (3, —1) and the mid points of AB and AC are D and F.

[D.B.17]
a. Determine the slope of AB. 2
b. Find the length of each side and the area of the triangle
ABC. 4
I
c. Prove with the help of vectors that DF || BC and DF =3
BC. 4
Solution to the gquestion no. 2
Bl Given,

coordinates of the points A and B are (1, 3) and (- 1, 1)
respectively.
-1-3

Slope of the line AB =

=2 (Ans.)

Given, the vertices of AABC are
A(l, 3), B(=1,= 1) and C(3, —=1) respectively.
Length of side AB =J(— 1 — 1)* + (=1 - 3)°
=420
= E\E unit
Length of side BC =J(3 + 1)* + (- 1 + 1)’

=416 +0

=4 unit

Length of side AC =+/(3 — 1)* + (- 1 - 3)?
=+[4+16
=420

&= 2\,@ unit
B+ BC + AC
Half perimeter of AABC, s = a 3

_2\5-‘-41—2-\)’3
- 2
=2+ 2[5 unit

*. AABCareaof =/s(s— AB) (s— BC) (s - AC) sq. unit__
=N+ 252+ 2[5-25) 2 +2{5-4) 2+ 2{5-25)
=25 +2) (5-2)x 2 %2

=\ (@57 - 2%} x 4

~\[(20-4) x4

64 = 8 sq. unit (Ans.)
See example-3 of chapter 12 from your textbook. Page-281.
[N.B. replace E with F]

A(p. 3p). B 2p). C(p — 2. p) and D(L. 1)
are the four different points, [RB.17]
a. Find the value of p if the line joining the points B and C

has :‘.lﬂpe%_ 2
b. If the lines AB and CD are parallel, find the admissible
value of p. 4
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With negative value of p from (b) the straight line joining
the middle points of the non-parallel side R and S of a
trapezium ABCD. Prove with the help of vectors that

RS||AHIJCDandRS=é{AB+CD). 4

olution to th

Coordinates of points B and C are (p’, 2p) and (p — 2, p)
respectively.

uestion no.3

p-2p

p-2-p°
According to question, PT_EF:_PI =%
Or,-2p=p-2-p°
Or,p*=3p+2=0
Or,p’-2p-p+2=0
Or,plp-2)-1(p-2)=0
Or, (p-2)(p-1)=0

p=1,2(Ans.)

See example-5 of exercise-11.3 from your textbook. Page-
259
[N.B. t will be replaced with p]

From ‘b’ we get,p=-1
5 AP 3p)=(-1,-3)
B(p’, 2p) =(1,-2)

Clp-2,p)=(-3,-1)
D(1, 1)

— ‘_p 3
p-2-p°

.. Slope of the line BC =

Scale: In both axes 3 ] Y%L | ' i
smallest square = | unit [~ ;- f
q ; l,-g“_'.‘ ! [
¥ i 1 1
- 3] _lls; 1 :
X' ! | .
=F I Ty
& T T T
1|
R B i
. 1
h ]
|
3 -+

Let, ABCD be the trapezium whose sides AC and BD are
non-parallel and the sides AB and CD are parallel. The
midpoints of sides AC and BD are R and S respectively.
R, S are joined. It is required to prove that, RS || AB || CD

and RS=;{AB +CD).

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

Eﬁ—gﬁ;ﬂ—s

1
.. The position vector of point R =3 (a+c)

and the position vector of point S =% (b+d)
1 I

=30b+d)-5@+0)
I

=5kb+d-a-g)

=3 {(b-2)+d-9)

RS = 2 AB + CD
=2I(AB+CD|

1
So, RS =7 (AB + CD)

Since AB and CD are parallel so, AE + CD will be
parallﬁl to AB and CD So the vector RS will be parallel to
AB and CD

|
Therefore, RS || AB || CD and RS =§{AB + CD) (Proved)
Ouestion +4
A D
0
'P-
B (>

In figure, ABCD is a parallelogram. [C.B.17
a. Find the urthu%onal projection of AB and AD. 2
b. Prove that, AB* + AD* = 2(AOQ" + BO?). 4
c. Prove lhat AO = OC and BO = OD with the help of

vectors. )

Solution to the question no. 4

The projection of AB on BD is BP
and projection of AD is DP.

m A

B D
B o]

Particular enunciation § Let, in AABD, AO is a median
which bisects BD and AP L BD. It is required to prove
that, AB* + AD* = 2 (AO* + BO?)

Proof: In AAOB, ZAOB is acute angle,

". As per the extension of the theorem of Pythagoras in
the case of the acute angle we get,
AB?= A0+ BO*-2B0O.OP .......... (i)

Again. in AAOD, ZAQD is obtuse angle.

As per the extension of the theorem of Pythagoras in

th:: case of the obtuse angle we get,

AD?= AQ? + OD? + 20D.OP ... ... (ii)
Adding equations (i) and (ii) we gﬂt,
AB? + AD* = AQ? + BO? - 2BO . OP + AO?

+ 0D +20D.0P
=2A0%+ BO? - 2BO.OP + BO* + 2BO.OP
=2A0%+ 2B0O?

[- BO=0D]
- AB* + AD* =2 (AOQ* + BO) (Proved)
See example-4 of exercise-12 from your textbook. Page-282.

P (8. 3). Q (3, 8) and R (-2, 3) arc the three

vertices of a triangle 'S' and 'T" be the middle points of the

sides PQ and PR respectively. [Cig.B17]
a. Find the slope of QR. 2
b. Show that, APQR is an isosceles triangle and its area is 25

square units. 4

|
c.  Prove with the help of vectors that, ST || QR and ST = 3 QR. 4
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Solution to the question no. 5
Given, coordinates of the point Q and R are respectively
(3, 8)and (-2, 3)

: -8
. Slope of the line QR =

::iﬁ = jg' =] (Ans.)

Given, the vertices of a triangle are P(8, 3), Q(3. 8)

and R(- 2, 3)

Length of side PQ =+/(3 — 8)7+ (8 — 3)* =4[50 unit

Length of side QR =4J(— 2 — 3) + (3 - 8)* =4/50 unit

Length of side PR =4f(— 2 — 8)" + (3 — 3)" =4/ 100 unit
= 10 unit

since, in APQR, PQ = QR =4[50 unit

.. APQR is an isosceles triangle. (Shown)

Let, length of equal sides, a =+ 50 unit

and length of sides other, b= 10 unit

We know, the area of a isosceles triangle

b
= 4a® — b” sq. unit

L \fal507 - (107

=%'\,‘4 x 50— 100
5
=3 100
= % x 10=25
. Area of APQR =25 sq. unit. (Ans.)
p
5 T
Q » R

Given, in APQR, the midpoints of side PQ and PR are
respectively S and T. Join S, T. It is required to prove that,

1
ST || QR and ST =5 QR

According to the triangle law of vector addition, PS

——h —_— —

+ ST PT - PS =5T wcooveen (i)

—_— — —)  — @ —3 —

andPQ+QR=PR .. PR=-PQ=0QR............ (i1)

—_—F —

o
ButPR=2. PT and PQ=2. P§
[+ S and T are the midpoints of PQ and PR respectively]

=PT .,

m—

-, From (i) we get, 2PT - 2PS = QR
—  — —F
Or, 2(PT - PS) = QR
—r —
Dr 28T = OR [from (i)]
. sT=1q QR

Or, |ST| - ; IQR| or, ST =% QR (Proved)

Again, the support line of ST and QR will be same or

parallel. But here, support line is not same. So ST and QR
are parallel that is ST || QR. (Proved)

—

Question k6

A Q7

In the figure, A, B, C and D are the middle points of

quadrilateral PQRS. [1.B.17]
— — —
a. Express AB in terms of PQ and QR. 2
b. Prove with the help of vectors that, the quadrilateral
ABCD is a parallelogram. 4
1
c.  Prove with the help of vectors that, AB | PR and AB = EPR' 4
Solution to the question no. 6
B According to triangh: law of vector addition, from AABQ,

Ad+{:.-ﬂ AB
PQ+ QR. AB

[ A &nd B an'. the ml::lpmnts of PQ and QR respectively!

AB -~{P0+0R} (Ans.)

5 C

Let, the midpoints of the sides of the quadrilateral PQRS
be A, B, C and D respectively. It is required to prove that,

ABCD isa parallcingmm
Proof: Let, PQ =p, QR g.RS =r,S5P =53
Thus,

Similarly, BC =5(g+ r), C %[_I‘_ +5),
1
DA=3 (s +p)
Agajnl?i FE.}. Qﬁ—p+g
and RP=RS + SP=r+3
—F = i

But(p+q)+(r+s)=PR +RP=PR-PR=0
Thatis(p+q)=-(r+s)

— —_

1 | i
W AB =5 (p tq)=-5 (£+5)=-CD=DC

Here, the line of supports of “u? and 5_{5 are either same

or parallel. Here line of supports are not same.

-, Line of supports are parallel. .. AB || DC.
— —s

Now, |AB| = [DC| . AB=DC

-, AB and DC are equal and parallel.

Similarly, BC and AD are equal and parallel.

. ABCD is a parallelogram. (Proved)
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pe—F— ¥ Q
Proof: According to triangle law of vector addition, from
AABQ,
e e
AQ+QB=AB ... ... cio ces o es {1}
" — o —
Again, in APQR, PQ + QR = PR

Or, 2AQ + 2QB = PR [ A and B are the midpoints of
PQ and QR respectivelyl
N rs
Or, 2(AQ + QB) = PR
Or, 2AB = PR

1—

Or, AB="£ PR

Or, [AB| =5 [PR|

1
- AB ='.EF'R.

—_— —
Again, the line of supports of AB and PR are either same
or parallel. Here line of supports are not same.

—_ —
.~ Line of supports of AB and PR are parallel,
.. AB || PR and AB =%FR (Proved)

The vertices of the quadrilateral ABCD,
arranged in anti-clockwise order are A(6, — 4), B(2, 2),

C(-2,2), D(-6, -4).

a.
b.

cl

[D.B.16]
Find the length of BD. 2
Determine the length of the diagonal of the square where the
area of square is equal to the area of the quadrilateral ABCD. 4
If ABCD is a trapezium and P and Q are the middle points
of AB and CD respectively, then prove with the help of

1
vectors that, PQ || AD || BC and PQ =2(AD + BC). 4

Solution to the question no. 7
Distance between the two points B(2, 2) and D(-6, —4) that
is, length of BD =‘\f{—6 - 2)2 + {—'4 - 2}2 unit

=wJ$4 + 36 unit = \,‘I{H} unit

10 unit(Ans)
The vertices A(6, 4), B(2, 2), C(-2, 2) and D{-6, —4) are taken
in anti-clockwise order.the area of the quadnlateral ABCD =—é

62-2-6 6
42 2 44

square unit

=%(12+¢+8 + 24 + 8+ 4 + 12 + 24) square unit

=%x 96 square unit = 48 square unit

According to the question, area of square = area of the
quadrilateral ABCD = 48 square unit

Length of one side of square =+[48 unit =~/ 16 x 3

=44[3 unit

Length of diagonal of square ='\E % Length of one side
=-\f§ * 4‘0‘5 unit
= 416 unit(Ans.)

Here, P and Q are midpoints of
non-parallel sides AB and CD
of a trapezium ABCD.It is

required to prove that, PQ | AD
|| BC and PQ=%(AD+ BC)
Proof: let, position vectors ofA, B, C and D are a, b, ¢ and
d respectively

— —

BC=¢-bandAD=d-a

Position vector of point P=% (a+b)
[+ P is the midpoint of AB|
Paosition vector of point Q=%(§+ d)
[ Q is the midpoint of CD]
—t ] 1 1
Now, PQ=5(c+d)-3@+b)=3(c+d-a-b)
1 ] — —
=3{(c=b)+ -} =3 (BC +AD)

— i
But as BC and AD are parallel so (BC+AD) will be parallel
to BC and AD. So PQ vector will be parallel to BC and
AD,

—_ | — — — ]l — —
F{}=2[AD+ BC) or, |PQ|=§JBC+AD|
So, PQ=%[A.D+BC}

So, PQ || AD || BC and PQ =~;'{AD + BC) (Proved)

The points A(7, 2), B(- 4, 2), C(— 4, — 3) and
D(7, —3) are respectively the four vertices of a quadrilateral.

a.
b.

[R.B.16]
Find the equation of the straight line AC. 2
Ascertain whether the quadrilateral is a parallelogram or a
rectangle. 4

If the middle-points of the quadrilateral mentioned in the
stem are P, Q, R & S respectively, then prove by vector
method PQRS is a paralleogram. 4

Solution to the question no. 8
Equation of a straight line passing through (7, 2) and

=7 y=12
C(-4,-3), 7-(-4) g (-3)
x-7 y-2
On7v4~2+3

Or, 5x—35=11y-22

Or, 5x=11y-35+22=0

oo x-1ly—=13=0(Ans.)

Given, four vertices of the quadrilateral ABCD,

‘ﬂ‘{?: 2}1 B{_4I 2}: C(_4r _3} and D{?1_3}

. Length of side AB =+J(7 + 4)* + (2 - 2)°
='\u‘{11}! + 0= 11 unit

Length of side BC =\[(—4 + 4)* + (2 + 3)*

='\J|t}+ 5% = 5 unit
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Length of side CD =\(—4-7)* + (-3 + 3)*

=+[121+0=11 unit
Length of side AD =4/(7 — 7)*+ (2 + 3)*
=\JU+51=5 unit
Length of side AC =(7 + 4)* + (2 + 3)°
=+/121 + 25 =/ 146 unit
Length of side BD =/(-4 — 7)* + (2 + 3)°
=4/121 + 25 =~/ 146 unit
So, we get AB=CD and BC=AD
Again, diagonal AC = diagonal BD.
- ABCD is a rectangle(Ans.)

See Text book chapter 12, example-5, page- 281

IS The points P(7, 2), Q(- 4, 2), R(- 4,-3) and S(7,
—3) are respectively the four vertices of a quadrilateral. [CB.16)
a. Find the slope of the line PQ. 2
b. Ascertain whether the quadrilateral is a rectangle or a
parallelogram. 4
c. If the middie points of the quadrilateral mentioned in the
stem are D, E, F and G respectively, then prove by vector
method DEFG is a parallelogram. 4

Solution to the question no. 9

B} Given, P(7, 2) andQ(—4, 2)

Slope of side PQ = .?2 - 24) =3 E e 0 (Ans.)

See ques. solution 2(b); page 517
See text book, chapter-12, example-5; page 281

e

st = |10 P [Di.B.16]

Q R

In the figure PQRS is a parallelogram.

a. State the Apollonius theorem.

b. Prove that, PQ* + PS* = 2(PO” + QO?).

c. By vector method prove that, PO = RO and QO = SO.

Solution to the question no. 10

Bl Theorem of Apollonius: The sum of the areas of the
squares drawn on any two sides of a triangle is equal to twice
the sum of area of the squares drawn on the median of the third
side and on either half of that side.

B The median PD of APSQ bisect the side SQ. It is to be
proved that: PQ* + PS* = z(PcF + Q0%

A\N

Fipure-1

i

Figure-2

Construction; We draw a perpendicular PM on the side SQ
(figure 1) and on the extended side of BC (figure 2)
Proof: ZPOS is an obtuse angle of APSO and OM is the
orthogonal projection of the line PO on the SO extended

[in both figures]

.. As per the extension of the theorem of Pythagoras we get,
PS*=PO? + SO? + 280.0M ...... (i)
Again, ZPOQ is an acute angle of APQO and OM is the
orthogonal projection of the line PO on the line OQ (figure 1)
and on the line OQ extended (figure 2)
- As per the extension of the theorem of Pythagoras in the case
of the acute angle. We get,
PQ%*= PO*+ QO*- 2Q0. OM........... (ii)
Now adding the equations (i) and (ii), we get,
PS? + PQ* = 2P0* + SO + QO* + 250.0M - 2Q0.0M
=2P0?* + QO + QO + 2Q0.0M - 2Q0.0OM
[ SO =Q0]
=2(PO? + Q0%
. PQ* + PS* = 2(PO* + QO%) (Proved)

See text book, chapter-12, example-4; page 280.

TSI The vertices of AABC are A(2,-4),
B(—4,4) and C(3, a) respectively. Where a> 0. [Crg.B.16]
a. If AC =BC, find the value of a. 2
b. Determine the equation of straight line AB and its slope. 4
c. With the help of vectors, prove that the line segment

joining the middle points of any two sides of a triangle is

parallel to and half of the third side. 4

Solution to the question no. 11

B Given,
vertices of ABC triangle A(2, — 4), B(- 4, 4) and C(3, a)
According to question, AC = BC
OrA(3 - 2)* +(a+ 4)=\(3 + 4)* + (a - 4)°
Orafl +a° +8a+ 16 \[49 + a*~ 8a + 16
Or,a’ + 8a + 17 = a’~ 8a + 65 [Squaring both sides]

Or,l6a=635-17or, a

48

16

SLa=3(Ans)

Equation of a straight line passing through A(2, —4) and
x—2 y—(—4)

B-443 8% -4-4

er_zu

*6 -8
Or—-8x+ 16 =6y + 24
Or—-8x-6y+16-24=0
Or—8x—-6y-8=0
Or,=2(4x+3y+4)=0
Sodx+ 3y +4=10(Ans)

-.;hq s

Again, slope of side AB = "'(ﬁns )

See text book, chapter-12, example-3; page 279.

ISR PORS is a cyclic quadrilateral and PQ, QS
are two diagonals. [S.B.16]
a. What is the position of the centre of nine point circle and
find its radius? 2

. Prove that, PR:QS = PQ'RS + QR'PS. 4
c. Prove with the help of vectors that, the straight lines
joining the middle points of the adjacent sides of a
quadrilateral PQRS from of a parallelogram. 4

https://teachingbd24.com



https://teachingbd24.com
https://teachingbd24.com

Solution to the question no. 12

n The centre of the nine point circle is the middle point of the
line segment joining the orthocenter and the circumcenter.
Again, The radius of the nine point circle is half of the
circumradius.

Suppose PQRS is a cyclic p
Quadrilateral. PR and QS are its
diagonals and PQ, RS and QR, PS
are its two pairs of opposite

sides.It is to be proved that, PR . o
QS=PQ.RS+QR.PS. g 4
Construction: Without loss of M
generality we can assume that

ZQPR is smaller than ZSPR; we -3

draw ZSPM making it equal to

ZQPR at the point P

Proof : By construction/QPR=/SPM
Adding ZRPM to both sides we get,
LQPR+ZRPM =£SPM + £ZRPM

So0, £ZQPM=2RPS

MNow in APQM and APRS,

ZPQS =/PRS langles on the same segment]
and remainingZPMQ = remainingZPSR

- APQM and ZPRS are equiangular

QM _PQ

RS PR

SO.PR . QM =PQ RS ......coocorimsneinssiion (i)
Again, in APQR and APMS,

ZQPR =/SPM  [by construction|

£PSM =£PRQ langles on the same segment]
And remaining ZPQR = remaining £ZPMS

. APQR and APMS are equiangular

PS _MS

““PR QR
So.PR.MS=QR .P5 .....ccorririrrinincnnns (i)
Adding (i) and (ii) we get,

PR.QM +PR.MS=PQ .RS + QR .PS

O, PRIOM+MS)=PQ.RS+QR.P§
Or,PR.QS=PQ.RS+QR.PS [ QM+ MS=QS]
S PRQS=PQ.R5+QR.PS (Proved)

See text book, chapter-12, example-5; page 281.

SRR A5, 0), B(S, 0), C(5, 5) and D(=5, 5) are the
vertices of the quadrilateral ABCD turned round of the anti-

clockwise. [B.B.16]
a. Find the area of the quadrilateral ABCD. 2
b. Show that the quadrilateral ABCD is a rectangle. 4

c. IfSand T are the middle point of the sides AB and AC,
prove by the vector method that ST || BC and ST =
BC.

P s

Solution to the question no. 1
The vertices A(-5, 0), B(5, 0), C(5, 5) and D(-5, 5) are

taken in anti-clockwise order. The area of the
quadrilateral ABCD
=55 585
- 2] 005 5 0
|
§{ﬂ+25+25+[}—ﬂ—-0+25+25}

]
=35 100 = 50 square unit {Ans.)

Given,A(-5, 0), B(5, 0). C(5. 5) and D(=3. 5)
So,Length of side AB =4J(5 + 5)°~ (0-0)
=+/(10)*+ (0)°
=4/100 = 10 unit
V(5-5)" + (5 - 0)’

=5 unit
Length of side CD =4/(-5 — 5§ + (5 - 5)°
=100 = 10 unit
and Length of side AD =4J(=5 + 5+ (5 - 0)°
N
=‘\]r2_5 =5 unit
Again, Length of diagonal AC
=V(=5-5)"+(0- 5’
=4/10"+5° =\[100 + 25
=4[125 = 55 unit
and Length of diagonal BD
=(=5 -5 + (5 - 0)°
N T
=~/100 + 25
='\ﬁ ik S*JG unit
Here, AB=CD; BC = AD and diagonal AC = diagonal BD
ABCD is a rectangle(Shown)

Length of side BC

See text book, chapter-12, example-3; page 279.

COuestion e 14

B Lo
In the figure, height is 7.50 metres and area of the land 2000

5. metres. [Mirzapur Cadel College, Tanga! |
a. Find the volume of the cylinder, if diameter is 6 cm and

height is 8 cm. 2
b. In the above figure, how much canvas will be required to
enclose a land. 4

¢. Inthe above AABC, D and E are the mid-points of AB and
AC respectively. Prove by vector method, DE || BC and DE
|
=3 BC. 4
Solution to the question no. 14
Bl Given, diameter of cylinder = 6 cm
- radius of eylinder, r=3 cm
and height, h=8 cm
" Volume of cylinder, V = nr*h cubic unit
= 13,1416 x (3)* x 8 cubic cm
= 226.19 cubic cm (Ans.)
Given, height of the tent, h=7.5m,
and area of the land = 2000 sq. m.

So, area of the base of the cone is 2000 sq. m.
Let, radius of the base, r=xm.

According to the question, = 2000
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[+ area of the base of cone = nr’]
20
Or, X2 =rm' [ m=3.1416]

Or, x*=636.6183
Cox=25.2313
We know,

Slant height of the cone,

= \,‘hz + 1 unit
=+/(7.5)* +(25.2313)* m.
=26.3224 m.
Total required canvas will be equal to the area of the curved
surface of the cone.
. Canvas of the tent = nrf'sq. m.
. =(3.1416 x 25.2313 x 26.3224) sq. m.
= 2086.4885 sq. m.
= 2086.49 5q. m. (approx.) (Ans.)
Given the middle points of the sides AB and AC of the
triangle ABC are D and E respectively.
Join D, E. It is required to prove

A

with the help of vectors that DE =% D

BC and DE || BC
Proof: D and E are the middle »
points of AB and AC respectively.

DB = AD=3 ABand AE=EC =
According to the triangle law we get,
BC= BA + AC

Or, BC=-AB+ AC=
and DE= DA + AE

—

C-AB..... (i)

. DE =5 BC and the support line of DE and BC will be

same or parallel.
But, D and E are the middle points of AB and AC

respectively. So, the support line of DE and BC can not
be same,
~ DE||BC

1
That is, DE =5 BC and DE | BC (Proved)

OQuestione |3

From vector geometry—
{Joypurhat Girls' Cadet College, Joypurhat]
a. Define position vector and give an example. 2
b. By the vector method, prove that, the joining line segment
of two middle points of two sides of a triangle is half of

third side and parallel to that side. 4
¢. Prove by the vector method, the diagonals of a rhombus
bisect each other. 4

Solution to the question no. 15
Pl See chapter-12, 12.8, page — 277 from text book.

See chapter-12, example-3, Page-279 from text book
B} Similar to example-4, chapter-12, from text book. Page-280

D, E and F are the middle points of the sides
BC, CA and AB of the triangle ABC respectively.

[Rangpur Cadel College, Rangpur|
a. If both a, b are non-zero and non-parallel vectors and if

ma+ nb =0, then show that m=n=0. 2
— — — —

b. Provethat AD+BE+CF= 0 4

c. Prove with the help of vectors that the straight line drawn

through F parallﬁl to BC must go thmugh E. : 4

Sn]utmn to the question no. 16
B} Given, a, b are two nonzero non—parallel vectors and

ma+ nb = 0. It is required to show that, m=n= (.
Given,ma+nb=0"
O,ma+nb-nb=0-nb

[adding (- n b) in both sides]
Or,ma+0=-nb
L ma=-nbh
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.
(i1) 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)
I By the triangle law, we get from AABD,
-3 o = =5
AD=AB + BD
—3 = 1
AD=AB+ 3 L] G R—— (i)
-5 ] —»
[D is the middle point of BC, so BD = EBC] A
In AACF, AF = AC + CF . .
—+ = =3 —» —p
5. CF=AF - AC [AC =-CA]
-+ | —
. CF =EAB —-AC . (ii) B D ¢
| =

—
[F is the middle point of AB, so AF = 5 AB]

- 2> =
and from the triangle AABE, AE = AB + BE

-5 - =
Or, BE=AE - AB

- |= =
BE-E.A.C AB e {111)

. . . - ] =
[E is the middle point of AC, so AE =5 AC]
Now, by adding the equations (1), (ii) and (iii) we get,
- e T T e T I S T e
m+CF+BE=AE+-EC+*AB—AC+§AChAB

1 = —
=35 (AB +BC)-35AC
1= 1-—
—EAC—EAC—Q
— =+ =
AD + BE + CF {(Proved)

https://teachingbd24.com



https://teachingbd24.com
https://teachingbd24.com

B 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 ;l} =3 AB [ F is the middle point of AB and AP
1 — .
=3 AC [ Pis the middle point of AC]
- - o >
FP =FA+ AP=-AF + AP [ FA=-AF]
_>.
B M b
|l =2 = 1=
=§{AC—AB —EBC
1
FP=3BC '

That is, FP || BC. But FE || BC (given)
- —
So, the both lines FE and FP pass through the point F and

— —3 ]
parallel to BC. So, they (that is, FE and FP) must be
coincide to each other.

.". E and P will be the same point. That is, E is the middle
point of AC. (Proved)

B D L
\HHEH/’

[Jhemidah Cadet College, Shenidah |

a. If the length of side of an equilateral triangle is 4 unit, find
the circumradius of that triangle. 2

b. Under what condition AD* = AB. AC — BC.CD? Explain
geometrically. 4

¢. IfP, Q and R are mid-point of AB, AC and BC respectively,

—_—t @ —s —F

prove that AR + BQ+ CP=0 4

Solution to the question no. 17
BJ Let, AABC is an equilateral triangle and AB = BC

=AC=4cm
.. median AD is perpendicular P
to BC
.. AD*= AB? - BD?
=f~uf
164 °
B D C

]

.\{_
3

Again O is the centroid of AABC
oD 1
hen 5A ~ 2
OD+0A 1+2
“TT0A T2
AD 3

Or0A™2
=3x 23 [+ AD=143]
A

3

. Circumradius = 2.309 cm (appr.) (Ans).
If AE is the bisector of the angle ZA, then AD* = AB.AC

Or, DA

-BD.CD
Solution:
A
D
B\_L/ C
E

Particular Enunciation: Given, the bisector of the angle A of
the triangle ABC intersects BC at D and the
circumcircle at E. It is to be shown that
AD’ = AB. AC - BD.DC.
Construction: Join C and E.
Proof: In AABD and AACE,
ZBAD = ZCAE [ -~ AD is the bisector of ZA |
and ZABD = ZAEC |+ angles subtended by the same arc
are equal]
. remaining ZADB = remaining ZACE
- The triangles are equiangular.
[+ [f two triangles are equiangular,
their corresponding sides are proportional. ]
Therefore, AB. AC=AD. AE ........ (i)
Again, in AABD and ACDE,
LABD = ZCED
[ angle subtended by the same arc are equal]
and ZADB = £CDE [ - opposite angle]
. Remaining ZBAD = remaining £DCE

. The triangles are equiangular.
BD AD

* DE~DC
[+ If two triangles are equiangular, their corresponding sides
are proportional. ]
Therefore, AD. DE=BD. DC ... ...
Now, from equation (i), we get
AB. AC =AD.AE
= AD (AD + DE) [
=AD.AD + AD.DE
= AD®+ AD. DE
Or, AD*= AB. AC - AD. DE
.. AD*=AB.AC - BD. DC [putting the value from (ii))
Therefore, AD* = AB.AC — BD. DC (Shown)

.. (i)

AE = AD + DE]
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By the triangle law, we get from AABR,
-5 = =
AR=AB +BR

e = -
In AACP, AP=AC+CP
- =5 = = —
S CP=AP-AC [AC=-CA]
2 —AC e I:ll:l B R

[P is the middle point of AB, so AP =35 AB]

. - = =
and from the triangle AABQ, AQ = AB + BQ

Ur,li?tsaﬁ)—ﬁ_ﬁ
=5 =% =
EQ=§AC-AB, ....................... . (iii)

; , ol A ag Ak i
[Q is the middle point of AC, so A{}-ZA ]

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

s F S WU 0 S S

2 2
—p —3 —
Dr.ﬁ+nﬁ+ﬁ=ém+%ac—%ac
=%{A_ﬁ+ﬁi{:]+%ﬁ_&

Lo 1o

_EAC_EA S L

1

Question e 18
{(a,a+ 1), (—6,-3)and (5, — 1) respectively.

The co-ordinate of three points P, Q and R are

[Barishal Cader College, Barishalf

a. Find the length of PQ and PR.
b. If PQ=2PR then find the probable value of 'a".

2
4

c. IfL and M be the middle point of PQ and PR in the triangle

PQR. then prove that I]\}rl =; (ﬁ

lution to the question no. 18
B} The co-ordinates of P,Q and R are (a. a + 1), (— 6, — 3),
(5, — 1), respectivety.
PQ=1/(a+6)" +(a+1+3)
=+fa’ + 12a+ 36 + (a + 4)°
=4a*+12a+36+a°+8a+ 16
MY e v
PR =4f(a=57+(a+1+1)
=+/(a-5)+(a+2)°
=42’ - 10a+25+a*+4da+4
=/2a® - 6a + 29 (Ans.)
From 'a' we get

PQ =~J2a! + 20 + 52
PR =1}23’ —6a+ 29

Given, PQ =2PR
Or, 4/2a"+20a+ 52 = 24/2a° — 6a + 29

4

2a%+ 20a + 52 = 4(2a* - 6a + 29)
Or, 2a’+20a+52=8a’-24a+116
Or, 8a® —24a+ 116 -2a"-20a—52=0
Or, 6a°—44a+64=0
Or, 3a°-22a+32=0
Or, 3a’—6a—16a+32=0
Or, 3a(a—-2)-16(a-=2)=0
Or, (a—2)(3a—16)=0
Either,a—2=10 Or, 3a—-16=0
La=2 Or,3a=16

. .16

e A= 3

Or,

So the value of a is 2 ar% (Ans:)

Let, in APQR, L and M are the middle points of sides PQ
and PR respectively. L and M are joined.

1
Required to show that, LM || QR and LM = 3 QR.
P

Q R

Proof: L and M are the middle points of PQ and PR
respectvely.

L = PL =

and PM=MR =7 PR

2
In APQR
According to triangle law,

PQ+QR=PR

5 QR=PR -PQ...........(1)
According to triangle law, in APLM,

PM=PL + LM

S LM=PM-PL
l—: —
PR-—EPQ [ PM=

R-PQ)

— =k

PQ

1

1

el

——p

|

—p

PR and PL =% PQ]

I =

—
~

l

]

bd|— B|— I|—

QR [from (i)]
-k I e
S |LM =EFQRI

S LM = % QR and either LM and QR lies on the same

line or they are parallel.
But LM and QR are seprate lines,

- LM | QR and LM = %QR. (Proved)

S

Ouestion k19

The points A (7,2), B (4,2), C (-4, =3) and D (7,
— 3) are respectively the four vertices of a quadrilateral.

[RAIUK Uttara Model College, Dhakaf
a. Find the equation of the straight line AC. 2
b. Ascertain whether the quadrilateral is a paralleogram or a

rectangle also find the area of the quadrilateral by using
method 1. 4
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¢. If the middle points of the quadrilateral mentioned in the Solution to the question no. 20

stem are respectively P,Q, R and S then prove by using — — —
vector method PQRS is a parallelogram. s | H IE b Q_Ef . i?"
Solution to the question no. 19 Or, P_Q_ = B_Q: =
Equation of a straight line passing through A (7, 2) and | Or, PQ = BQ + PB .......... (1)
x : ? }r - 2 . — - . —_—
C(—4,-3), = Again, PC + CR =PR
TR L 53 + CR =278
y - r,3 PQ +CR =
Or, 7+: 2+§ ;
proa i) e BN e
Or, 5x-35=11y-22 Or,PB =73 PQ+3 CR
Or, 5x-11y-35+22=0 Nﬂw From equatiﬂn (i), we get,
w 3x-11ly—13=0(Ans.) [’Q— E.E} +PB
Given, four vertices of the quadrilateral ABCD, = = ] =
A(7,2), B(~4, 2), C(~4, ~3) and D(7,-3) =BQ¥FEQ+ 3 CR
. Length of side AB =+[(7 + 4)2 + (2 -2)? or. PO - i PQ =BO + % R
(11)y*+0=11 unit
3 — _—r | Tr
Length of side BC =\[(—4 + 4)* + (2 + 3)? 7 PQ=BQ+ 5 CR
=0+ 5% =5 unit =
— 4B X ==h
Length of side CD =y(-4-7)" + (-3 + 3)° S PQ = %— +3 CR (Ans)

121 +0=11 unit

] By the triangle law, we get from APQA,

Length of side AD =4[(7 - 7)°+ (2 + 3)* S -
=075 =5 unit PA=PQ+QA
Length of side AC=4/(7 + 4)" + (2 + 3)° - PA=PQ+ %QR 11111111111111111 (i)
=4/121 + 25 =4/ 146 unit — g —
Length of side BD =+/(-4 - 7)* + (2 + 3)? [A is the middle point of QR, so QA =5 QR]
=4/121 +25 =1/146 unit =3, = =4
So, we get AB =CD and BC=AD In APRC, PC=PR +RC
Again, diagonal AC = diagonal BD., e e
- ABCDisa rectangl&[knsj i R_C, TE. P_}.t_,
wh = F'9 2 RC=3PQ=PR i (if)

Area of ABCD = 2 2 2 2 -39 - .

=%[(I4+ 12+ 12+ 14) — (8- 821 - 21)] [C is the middle point of PQ, so PC =3 PQ]
=% [52 + 58] and from the triangle APQB, PB =PQ + QB
| Or, QB PB PQ
=3 X 110 = ks
=55 sq unit (Ans.) ' Q ~ 3 PQ ......................... (iii)

See text book chapter 12, example-5,
N =l A. B and C are the mid points respectively of

1
[B is the middlc point of PR, so PB =3 PR]

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

the sides QR, RP and PQ —_ o —
P PA+RC+QB= PQ+-QR+ PQ - PR+§PR PQ
—_— — — — 1
Or, PA+QB+RC*2 F'Q+ QR‘E
C B — -
1PQ+Qr)-3PR
- ‘p_pi Lo -
Q A R bt =0
[Dhaka Residential Model School and College, Dhakaf — —h . —
— — —p 3 =
a. [Express the vector PQ interms of BQ and CR. 2 7 PA+QB+RC=( (Proved)
ey o RS Let, C is the middle point of the side PQ of the triangle
b. Show th?t’ PA+QB+RC=0. ; _ ¢ PQR. The line drawn parallel to QR intersects the side PR
¢. Prove with the help of vectors that the straight line drawn at the point B. It is required to prove that, B is the middle
from the point C and parallel to QR must passes through point of PR.
the point B. 4 Proof: Let, not B rather K is the middle point of PR.
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—

C—

Then, PC = ';' PQ [~ C is the middle point of PQ]

—s g —3 —

and PK ='é' PR [ K is the middle point of PR]

—_  — - —_ —

S CK=CP+PK=-PC+PK[..CP=-PC]

——— —

—% —4 —* l—+
=PK-PC=5PR-35PQ
l —  ——= I—r
=2{FR_PQ)=EQR
= =7
~ CK=3QR

That is, CK || QR. But CB || QR (given)
So, the both lines CB and CK pass through the point C

and parallel to QR. So, they (that is, CB and CK) must
coincide to each other,

. B and K will be the same point. That is, B is the
middle point of PR. (Proved)

Uiestion e 21

A(=2, -1), B(5, 4), C(6,7) and D(-1, 2) are the
coordinates of the four vertices of a quadrilateral. The diagonals

of the quadrilateral intersect each other at the point O.
[Mitestone College, Dhakal
a. Find the equation of the straight line with slope 2 passing
through the point A. 2
b. Show that, the quadrilateral ABCD is a parallelogram. 4
c. With the help of vectors, prove that the point O bisects the
diagonals. 4

Solution to the question no. 21
Bl Given points A (-2,-1)
The equation of straight line with slope 2 and passing
through A(-2,-1)is
y-(=1)=2 {x-(-2)}
Or,y+1=2(x+2)
Or,y+1=2x+4
Or,2x+4-y-1=0
S2x=y+3=0(Ans.)
Let, A(—2, - 1), B(5, 4)
C(6, 7) and D(— 1, 2) are the vertex of a quadrilateral
ABCD

D{-1,2) C({67

A-2,-1) B35 4)
AB=+J(c2-5+ (- 1-4) =449 + 25 =4[74
BC=(5-6)+(@#- 77 =1+9=4/10
CD=J(6+ 1)’ + (71— 2)  =~J49 + 25 =+/74
DA=A[(- 1 +27+ 2+ 1) =41+9=4]10

AC=4(-2-6)"+ (-1 - 7)*=/64 + 64 =1]128

BD =4[(5+ 1)*+ (4 - 2)* =4J36 + 4 =+J40
Since, side AB = CD and side BC = DA but diagonal
AC = BD.

So, the quadrilateral ABCD is a parallelogram. (Proved)

See example-4 of chapter-12 in Higher Math text book.
Page-280.

Question e 22

The diagonal AC and BD of a parallelogram
ABCD intersects at Q.  [Saint Joseph Higher Secondary Schoal, Dhaka|
a. State the law of triangle of vectors. 2

. e ——-r e
b. Express AB and AC in terms of AD and BD. A
¢. Prove using vector method that the diagonals of a
parallelogram bisect each other. 4

Solution to the question no. 22
Bl Triangle law of vectors :
Let, the vectors u and v are represented by

—3 ——F C
the sides AB and BC of triangle ABC such
that the terminal point of u is the initial % "X
point of v.
Then the side AC represent the sum of ﬂ u .
vectors u+ v,

i.e. AB + BC=AC
This is known as triangle law of vectors.

—— —
Given, ABCD is a parallelogram. AC and BD are two
diagonals of it. We have to express the vectors AB and AC in
terms of AD and BD

D C
A * B

In the triangle AABD,
AD = AB + BD [triangle law]

e I ,
. AB =AD -BD.....(i)
Again in triangle AACD, AC =AD+DC [triangle law]

= AD+AB

[since, ABCD is parallelogram, so DC = AB]

— —h —p -3 — —
= AD+ AD-BD [-AB= AD - BD]
+ AC=2AD~BD ..ocoorrrn (ii)

M See example—4 of chaper—12 in your text book.

A(P, 3P), B(P?, 2P), C(P - 2, P) and D(1, 1)
are the four different point. [BAF Shaheen Colfege, Tejgaon, Dhaka|
a. Find the value of P, if the line joining the points B and C

Questionp 23

1
has slopc‘f 2
b. If the lines AB and CD are parallel. then find the
admissible value of P, 4

c. With negative value of P from (b). the straight line joining
the middle points of the non-parallel sides R and S of the
trapezium ABCD, prove with the help of vectors that, RS ||

AB || CD and RS =5 (AB + CD), 4
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lution to the ion no. 2
Bl Coordinates of points B and C are (p%, 2p) and (p - 2, p)
respectively.

. Slope of the line BC = —P

p-2-p’

p-2p _
p-2-p°

According to question, pT_ZP-? = %
Or,-2p=p-2-p°
Or,p’-3p+2=0
Or,p*-2p-p+2=0
Or,p(p=2)-1(p-2)=0
Or,(p-2)p-1)=0

p=1,2(Ans.)
See example-5 of exercise-11.3 from your textbook. page-259
[N.B. t will be replaced with p]

From ‘b’ we get, p=— 1
o Alp, 3p)=(-1,-3)
B(p*, 2p) = (1, -2)
Cp-2,p)=(-3,~-1)

DL N
Scale: In both axes 3 Y ] -
smallest square = | unit 1 ..v‘ D t
: 1
X' = 0 5 X
C & f -
: 58
R+ Nt T B
e ! i
e —=x Il A i.
i I | ]
|
1 5
T} I Y T

—-

Let, ABCD be the trapezium whose sides AC and BD are
non-parallel and the sides AB and CD are parallel. The
midpoints of sides AC and BD are R and S respectively.
R, S are joined. It is required to prove that, RS || AB || CD

and RS %ma + CD).

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

g I
+AB=b-aCD=d-¢

.. . |
. The position vector of point R = 2 (a+¢)

and the position vector of point 5 =E[ (b +d)
“RE=F(b+d)-3@+9)
=3k+d-2-9)
=S tl-2)+@-9)
RS- L (38 3B
- [RS| =3 | (A8 + D)

So, RS-—(J\H+CD]

— s — b
Since AB and CD are parallel so AB + CD will be parallel
to AB and CD.So the vector RS will be parallel to AB
and C_D.

Thercfore, RS || AB || CD and RS =%{AB+ CD) (Proved)

SISO EM D and E are respectively the middle points of
the sides AB and AC of the AABC.
[BAF Shaheen College, Kurmitela, Dhaka]
=y = o
a. Express (AD + DE) in terms of AC .
b. Prove with the help of vectors that, BC || DE and DE =

BC.
¢. If M and N are the middle points of the diagonals of the
trapezium DBEC, then prove with the help of vectors that,

wnnmaacmw%mc—nm 4

B M= p

Solution to the question no. 24
B} In the triangle AADE,
-3 =3 =
AD+DE=AE
I EXN, & ’ g ;
= AC [since, E is the middle point of AC]

[triangle law]

M

— —
So, AD + DE=*2'AC.

Given, the middle points of the A
sidles AB and AC of the
triangle ABC are D and E
respectively.

Join D, E. It is required to
prove with the help of vectors

that DE = BC and DE || BC

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

W

C

D= AD-lAEand AE=EC m%,a."_'
According to the triangle law we gel,
BC= BA + AC
or, BC=-AB+ AC= AC- AB........... (1)
and DE= DA + AE
-_AD + AF
=3 AB + AC [ AD=3 AB, AE =5 AC]

So, |DE| =

. DE = %BC and the support line of DE and BC will be

same or parallel.
But, D and E are the middle points of AB and AC

respectively. So, the support line of DE and BC can not

be same.
.. DE||BC

That is, DE = % BC and DE || BC (Proved)
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B Let, in the trapezium D E Solution to the question no. 25

BCED, DE || BC and the B} See chapter-12, page-271 from yours text book.
middle points of CD and B
BE are N and M L
respectively. Let us join
M, N. B = C
It is required to prove that MN = %{Bc — DE) and MN | S r
DE || BC.
Proof: Let the position vectors of points B,C,E,D are b, ¢, M - N
E;’-d- respectively with respect to the origin. Given, in ALMN, the midpoints of side LM and LN are
BC=¢c-b respectively S and T. Join S, T. It is required to prove that,
== 1
DE=¢~d ST||NH~IandST=2MN
.. The position vector of M =-".,_l-{g +e) Proof: According to the triangle law of vector addition,
[ M is the middle point of BE] LS+ 8T =LT & LT -L&=S8T .ia)
o 1 —_— —_ — —_—  — —h .
and the position vector of N =3 (b+d) and LM+MN=LN . LN=-LM=MN ........... (ii)
— — —_— ey
[ N is the middle point of CD] ButLN=2. LT and LM =2. LS
MN = ; c+d) —';‘[h’fﬂ =%{E+ﬂ“h'— &) [** S and T is the mi:i_l?ffnts a_i}Mﬂd LN respectivelyl
| ook ssmih . From (ii) we get, 2LT - 2LS = MN
=5{(c-b) - (e~ &)} =3(BC - DE) — =

or, 2(LT - LS)=MN
—_— —

- —
Since, DE || BC, So the vector (BC — DE) is parallel to or,2ST =MN [from (i)]

both B_{.: and DE. So the vector MN will be parallel to _,'f G
— — NST= 2 MN
both BC and DE. L 4 — ,
—_— ] — — - ——
Because, MN =7 (BC - DE) or, |ST| 5 [MN]or, ST 7 MN (Proved)
~ [MN| =—]{BC— DE)| =3 (BC| - [DE]) Again, the support line of ST and MN will be same or

parallel. But here, support line is not same. So ST and
. MN "—[BC DE)

) MN are parallel that is ST || MN. (Proved)
That is, MN | DE || BC

and MN “'—(BC DE) (Proved) 5 > T
[NB: In the question of text book, ABCD will be repleced / ‘ )
by BCED and also MN | | AD | | BC will be replaced by B " E
MN || DE | | BC] /
Question » 23 M ' N
L Here, D and E are midpoints of non-parallel sides SM and NT of a
trapezium SMNT.It is required to prove that, DE || ST || MN and DE
1
= +
s T 2 (ST + MN)
Proof: let, position vector of S, M, Nand T are a b, c an
M ¥ N ﬂ_rl'ESPCCU\’EI}’ ——F
In figure, S and T are the mid-points of the sides LM and LN | . MN=g¢-band ST=d-a
of LMN respectively. P . 1
[Bangladesh International School & College, Dhaka Fosttion yector ot poigh De= 2 @+b
a. What do you mean by the triangular of law of vector [+ D is the midpoint of SM|
addition? 2 1
1 Position vector of point E =% (c+d)
b. Show, by vector method, that ST||MN and ST = SMN. 4
. . 2 [+ E is the midpoint of NT)
¢. If D and E are the mid-points of the sides SM and TN of _5 1 t ]
trapezium SMNT respectively, then prove with the help of Now, DE=5(c+d)-5a+bh)=7(c+d-a-b)
1
‘ = — ] —+ ——»
vectors that DE||ST|MN and DE 2 (ST + MN). 4 =%‘I[§"E)+ -2} =5 (MN+ ST)
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But as MN and ST are parallel so (MN+ST) will be parallel
to MN and ST. So DE vector will be parallel to MN and

ST.

— | — — —F ] — —
=3 (ST+MN)or, [DE| =73 |MN + ST|

So, D =%{ST+MN]

1
So, DE || ST || MN and DE =%(ST + MN) (Proved)

Cucston k20

P
5 J
B P Q
c Stem-2
Stem-1

[Mirpur Girls' ldeal Laboratory Instinne, Dhakaf
What do you understand a nine point circle? 2
Prove that AC.BD = AB.CD + BC.AD 4
S and T are the mid points of PQ and PR. Prove that ST ||
QR and ST =; QR (Prove with the help of vector). 4

lution to the question no. 26
See from your textbook, exercise-3.2, page-77

See theorem-12 (Ptolemy's Theorem) from your textbook,
exercise-3.2, page-78.

P

w

Q R
Given, in APQR, the midpoints of side PQ and PR are
respectively S and T Join S, T. It is required to prove that,

5T || QR and ST——QR

Proof: According to the triangle law of vector addition,

— ——h  —F —_— — —
PS 48T =PT . FI.= PS =581 v ()

— el —, e . —F

andPQ+QR PR .. PR - PQ QR s (if)

But PR = 2. PT and PQ 2 PS
[* S and T is the midpoints of PQ and PR respectively]

— —

. From (ii) we get, 2PT - 2PS =QR
Or, 2(PT - PS)=QR

— —

’Dr 25T =QR [from (i)l

) Ay
S ST =3 QR
— Yl =
Or, |8T|= 3 |QR| or, ST—*QR (Proved)

ues

—_—

Again, the support line of ST and QR will be same or

——

parallel. But here, support line is not same. So ST and QR
are parallel that is ST || QR. (Proved)
tion e 27

A0, - 1), B (=2,3),C (6,7) and D (8.3) are

the four vertices of a quadrilateral in the xy-plane.

a.
b

[Baridhara Schelars® Institution (B[, Dhaka
Draw the quadrilateral on the graph paper. 2

. Show that the quadrilateral is a rectangle. Find the area of

the quadrilateral ABCD. 4
If P,Q.R,S be the midpoints of the sides of the quadrilateral
ABCD, then by the vector method show that PQRS is a

parallelogram. 4
Solution to the guestion no. 27

B Seec from text book. chapter-11, page-240, example-4
Bl Let A(0,-1),B(8,3),C(6,7)and D(-2,3)

Now,
Length of the side AB =f(0 - 8)* + (-1 - 3)*
=m = '\E‘ﬂ unit
Length of the side BC =4/(8 - 6)* + (3 - 7)°
= m = '\fﬁ unit
Length of the side CD =+f(6 + 2)* + (7 - 3)°
64+ 16 = \fﬁl unit
And length of the side AD =+J(0 + 2)" + ( ~1 = 3)°
4+16= 'Jﬁl unit {Ans.)
Again, length of the diagonal AC
=4(0-6)*+ (-1 - 7)* =36 + 64
=+/100 = 10 unit (Ans.)
And length of the diagonal BD =J(8 + 2)* + (3 - 3)°

=1J 10° = 10 unit
It is seen that, AB = CD, BC = AD and diagonals
AC = diagonal BD.

*. The points A, B, C, D are the vertices of a rectangle.
Here, AD = BC = 4[5
AB = CD =24[5
. Area of the rectangle = AB x CD
= 2[5x4\5
=8.5
= 40 sq. unit. (Ans.)

c R

Let, the midpoints of the sides of the quadrilateral ABCD
be P, Q, R and 8 respectively. It is required to prove that,
PQRS isa parallelog,ram

Proof: Let, AB =8, EC b; CD-c DA d
Thus,

-

PQ =PB +BQ =2[AB + BC}=E{a+ b)
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i

Similarly, RQ =3 (b + ¢, RS = 5 (c+d)

SP ='£' (d + a)

—_—
Again, AC=AB+BC=a+b
andﬁ=ﬁ+[)_i=c+d

_ — — ——t
But (a+b)+ (c+d)=AC + CA=AC-AC =0
Thatis(a+b)=-(c+d)

- PQ =% {a+h}=—lz (c+d)=-RS=SR

Here, the line of supports of PQ and SR are either same
or parallel. Here line of supports are not same.

.. Line of supports are parallel. .. Fa I ﬁ

Now, [PQ| = [SR]| . PQ=sr

. PQ and SR are equal and parallel.

Similarly, QR and PS are equal and parallel.

. PQRS is a parallelogram. (Proved)

The vertices of a quadrilateral are A(l,1), B
(4,4), C (4,8) and D(1,5). [Chetona Model Academy (CMA), Dhaka
a. Find the equation of straight line passing through the points
b. Show that, ABCD is a parallelogram. Also find the area. 4

c¢. IfP,Q, R, S are the middle points of the adjacent sides of
the given quadrilateral ABCD, prove by vector methods

PQRS is a parallelogram. 4

Solution to the question no. 28
B The equation passing through (5, 3) and (2, -2) is
y=3 x-95
3+2 §-2
£—3=x—5
Or, 5 — 3
Or, 5x-25=3y-9
Or, 5x =3y =16 (Ans.)
I A parallelogram is drawn by plotting the points A (1, 1),
B (4,4), C (4, 8) and D (1, 5) on xy plane.

Ouestion s 28

Scale: length of 2 sides of . ¥ |
small square= 1 unit =
c(4.8) 1
I
D(1.5) 4
P |-
B34) 1
Fil ]
II ‘1 x
o v{o LD .

Length of the side AB =+J(1 —4)* + (1 — 4)*

=/ 3)7+ (- 3)* = 31/2 unit
Length of the side DC =4/(1 - 4)" + (5 - 8)°

=37+ (=37 =32 unit
Length of the side AD =4J(1 -1)* + (1 - 5)*

=40+ (-4)* =4 unit
and length of the side BC =+J(4 — 4)° + (4 -8)°

= + (—4)* =4 unit

Again, length of the diagonal AC =\f(l —4y +(1 -8)
=\(=3)+(-7)
=~J9+49 =458 unit
and length of the diagonal BD =4/(4 —1)* + (4 -5)°
=437+ (=1)* =A[10 unit
Here, AB = DC and AD =BC;

But, diagonal AC # diagonal BD.
“. The four points A, B, C, D are the vertices of a
parallelogram. (Shown)
Determination of the area of parallelogram:
Now, half of the perimeter of AABD
AB+ AD+BD |
= ) unit

_32+4++10)
2

= 5.70 unit

. Area of AABD

=4/5.70 (5.70— 3[2) (5.70 - 4) (5.70 [ 10) 5q. unit
=+/5.70 (1.457) (1.70) (2.538) sq. unit
='\f3 5.832 sq. unit = 5,986 sq. unit (approx.)
.. Area of the parallelogram = 2 x Area of the AABD
=2 x 5.986 sq. unit (approx.)
= 11,972 sq. unit (approx.) (Ans.)

Alternative Solution:
Area of the parallelogram ABCD

_“l 1 4 4 1 .
=211 4 8 5 1 5q. unit
=%[4+32+2IJ+1 —4-16-8-5)

=%{5? - 33) =12 sq. unit

", Area of the parallelogram ABCD = 12 sq. unit (Ans.)
3 See example 5 (chapter-12) of textbook (Page-281)

Ouestion k29

The position vectors of A, B, C and D are
respectively a, b, cand d [Chetona Model Academy (CMA), Dhaka|

a. Show that, fiﬁ=h—g 2
b. Show that, ABCD will be a parallelogram if and only if
b-a=c-d 4

c¢. Ifthe line segment AB is divided internally in the ratio m:n
at the point ¢, show that, the position vector of ¢ is
- mb + na 4

m+n

Solution to the question no. 29
Bl Let, on a plane the position vector of the point A with

e |
respect to the point O is OA = a and the position vector
——
of B is OB = b. A
— ——r —r
Then, OA + AB=0B a
Ii?lr,_g'r +AB=b & .~ 2

~AB=b-a (Shown)

Given, the position vectors of the points A, B, C, Dare g, b,
¢, d respectively.

It is required to show that, ABCD will be a parallelogram if
and only ifb—a=c¢-d.
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The position vectors of A, B, Cand Dare g b,c and d
respectively with respect to the origin.

E=h—g mdFC=g—g
Let, ABCD be a parallelogram. Then D

AB and DC are parallel and equal to
each other.

;. AB=DC
» b-a=c-d .

Conversely, let, b—a=c¢c-d

]

)

*. AB=DC
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)
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

na+ mb

the position vectorof Cis c=
Fﬁ & m+n

[+ the line segment AB has divided internally in the ratio m :

n at the point C]
S—
MCi
Or,— e
ICBI
CB o
Dr-.l_;l =En [taking inverse]
|AC|
—F —
B|+|AC +
or ICBI*IAC| _n+m
|AC |
[by componendo ]
AB| m+n
DI: = m
IAC|
AC| _m
O =3 g [taking inverse]
|AB|
57 m
or, |AC|-(m+n) |AB|
— m .-
Or, AC = n AB
— —
[ the direction of AC and AB are same]
m
Or,c-a=—7—"7(b-3a)

m
Orneg="7T,n(b-a)+ta
0 _rnb ma + ma + na

r,c s
.. _ha+tmb
R (Proved)

PSS D, E and F are the middle points of the sides
BC, CA and AB respectively of AABC.
[Rajshani Cantonment Public School & College, Rapshah

A
F
B » D '
— — —
a. Express AB in terms of vector BE and CF. 2
— 3 =
b. Provethat, AD+BE+CF:=0 4
¢. Prove with the help of vectors that the straight line drawn
through F parallel to BC must go through E. 4
Solution to the question no. 30
—_— b )
El AB+BE =AE

Or, ﬁ - E - EE.; [triangle law]
= — . , .
=EAC —BE [E is the middle point of AC,

v A e
so AE = -AC and EB=—BE]

M

‘%(AF CF)- EE [triangle l&wj

Ifl1 = = 5
=5(3 AB-CF)—BE B
D c
- | =
[F is the middle point of AB, s0 AF = EAB]
- ] = | =
Dr,AB=EAB—ECF~BE

[multiplying both sides by 4]
e e e T S
Or,4AB-AB=AB-2CF-4BE- AB
—
[adding (- AB) in both sides]

— —3 —
Or, 3AB =-2CF - 4BE

- 22 4 — s , 1
- AB=-3CF-3BE; [multiplying both sides by 3
By the triangle law, we get from AABD,
-2 3 =
AD=AB +BD
-
AD = AB 3 BC: vz (i)

- =3 =
In AACF, AF = AC+CF

-+ — =3 —> —»
r. CF = AF — AC [AC =—CA]
- 1 =

. CF=5AB - AC oo (i)
. . \ = 1 —»
[F is the middle point of AB, so AF =3 AB]

. T

and from the triangle AABE, AE = AB + BE
— = —
Or, BE= AE-AB
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| =

[E is the middle point of AC, so AE 1 AC]
Now, by adding the equations (i), (ii) a.nd (iii) we get,

— o AR N P - e . O (o O
AD+E£‘+BE=AB+"BC+1AB—AC+EAC—AB

2 2
- =3 = | 1= 1 —
DT.AD+BE+CF=—AB+§BC—§AC
] = = 1=
=3 (AB + BC) —EAC
1= 1=
=§AC*EAC—Q
3 = > —
- AD +BE + CF = (0 (Proved)

@ 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.

=%.ﬁ:; [ P is the middle point of AC]
=
. FP FA+AP——AF+AP[ FA = AF]
> 1=
= AP - AF—-AC—-EAE
] ok
=3 (AC- )— 5 BC
. FP=3BC
" 2

That is, FP || BC. But FE || BC (given)
So, the both lines ETEI and PT!?' pass through the point F and

— — —»

parallel to BC. So, they (that is, FE and FP) must be
coincide to each other.

. E and P will be the same point. That is, E is the middle
point of AC. (Proved)

A(t, 30), B (£, 2t), C(t=2,t) and D (1, 1) are
four different pnints. [Millenrium Scholastic School & College, Bogura/
a. Find the value of t if the line joining the points A and B has

Cntestion e 31

slnpe%. 2
b. If the lines AB and CD are parallel, find the admissible
value of t. 4

c. If M and N are the middle points of non parallel side AB
and CD of the trapezium ABCD, then prove with the help

1
of vectors that MN|JAD||BC and MN =5 (AD + BC). 4

uestion no. 31

Bl Coordinates of points B and C are (£, 2t) and (t — 2, 1)
respectively.

.. Slope of the line BC =

olution to th

=2t -~
t-2-t* t-2-¢
—t 1
t-2-¢ 2
Or,-2t=t-2-¢
Or, ¢ -3t+2=0
Or,f=2t-t+2=0
Or, t(t-2)- 1(t=2)=0
Or,(t-=2)(t-1)=0
St=1,2(Ans,)
See example-5 of exercise-11.3 from your textbook. Page-257
[N.B. t will be replaced with p]

Let, ABCD is a trapezium, AB -
and CD are the non—parallel
sides, BC and AD are the N
parallel sides. M and N are
respectively the middle points B8
of AB and CD. Join M, N.
It is required to prove that, MN is parallel to both AD and
BC, and

According to question,

MN—-{AD+BC)MN

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

- BC=c~b, AD =d-a
. The position vector of M = % (a+h)
[+ M is the middle point of AB]
=1e+d)
[~+ N is the middle point of CD]

and the position vector of N

=

=%{E+ﬂ}‘%{!+—h =%[§+Q—E-E]

|
=3 {le-b)+[@-2))

— l PR —

=3 (BC+AD)

- — —
Therefore the line support MN, AD. and BC are either
same or parallel. But clearly they are not same, Therefore
they are parallel,
~. MN || AD || BC and

MN = % (AD + BC) (Proved)
A(p, 3p), B(p’, 2p), C(p-2-p) and DY, 1) are the

four different points. [Dingjpur Laboratory School & College, Dinajpur]
a. Find the value of p if the line joining the points B and C

Cuestion e 32

1
has slope ) 2

b. It the lines AB and CD are parallel, find admissible value
of p. 4
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¢. With negative value of p from 'b' the straight line joining
the middle points of the non-parallel side R and S of a
trapezium ABCD. vae with the help of vectors that

RS||ABJ|CD and RS = '-{AB +CD). 4

Solution to the question no, 32
B Co-ordinates of points B and C are (p’, 2p) and (p - 2, p)

respectively.
: p=2p -p
-, Slope of the line BC =
ope p-2-p° p-2-p’
. - 1
According to qucstmn,'p—_—z%—pj =5

Or,p*-2p-p+2=0

Or, p(p=2)= 1(p=2)=0

Or,(p-2)p-1)=0
p=1,2(Ans)

See example-5 of exercise-11.3 from your textbook. Page-
257
[N.B. t will be replaced with p]

From ‘b’ we get, p=-1
AP 3P E(=1,-3)
B(p’. 2p) = (1, - 2)
Clp-2.p)=(-3,- 1)
D(1, 1)

Scale: In both axes fY ilg
3 smallest square = q"
e = »
X’ 4 s X 1
C B
R Ii.'IH-
A:
EEE LEE ]

Let, ABCD be the trapezium whose sides AC and BD are
non-parallel and the sides AB and CD are parallel. The
midpoints of sides AC and BD are R and S respectively.
R, § are joined. It is required to prove that, RS || AB || CD

and RS = é (AB + CD).

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

EEE-LEIQ—E

.. The position vector of point R=; (a+cg)

and the position vector of point S=%[_b_,+g]

ZRS=1b+d)-3@+9
=5b+d-3-9
=l{r.lz—m+cg—sn

=
* RS AB + CD

- |Rs]| —2 > |(AB + cp))|

So, RS =§ (AB + CD)

Since E and c_ﬁ are parallel so AB + CD will be parallel

——r s - e

to AB and CD.So the vector RS will be parallel to AB
—
and CD.

=% (AB + CD) (Proved)

SICSIONTEEN A, B, C and D are the middle points of
quadrila;eral PQRS. [Carmtonment Public School & College, Satdpur|

— — —
a. Express AB interms of PQ and QR. 2
b. Prove with the help of vectors that, ABCD is a parallelogram, 4

¢. Prove with the help of vectors that, AB || PR and AB

Therefore, RS || AB | CD and RS

|
=5PR 4

Solution to the question no. 33

| — 1l — —
Or, 2 PQ + 2 QR =
[~ A and B are the midpoints of PQ and QR respectively]

—

- AB =%(Ffi +QR) (Ans.)
(b

P A Q
Let, the midpoints of the sides of the quadrilateral PQRS
be A, B, C and D respectively. It is required to prove that,
ABCD is a parallelogram.

=t

e — —
Proof: Let, PQ =p,QR=q,RS =r,SP =5
Thus,

=AQ +QB -1

Similarly, BC -;'[g+ ) C

—_— e 1
7 (PQ + QR)=5(p*+q)

(r +5)

MI-—-

1

=2 [E""E]
Again,‘FTR'=}B+wQﬁﬁ=g+g

&ndEP"‘R_S}'*ﬁ‘—‘I"FS
But(p+gq)+(r+s)= FR +R.F PR

PR-PR=0
Thatis(p+q)=-(r+s)
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. AB =% (p +g}=—% (L+E}=-CD=E

- .-
Here, the line of supports of AB and DC are either same
or parallel. Here line of supports are not same.

~ Line of supports are parallel. .. AB I DC.
Now, |AB| = [Dc]| . AB=DC
.. AB and DC are equal and parallel.

Similarly, BC and AD are equal and parallel.
- ABCD is a parallelogram. (Proved)

P A » Q
Proof: According to triangle law of vector addition, from
AABQ,
AQ+QB=AB.............(i)

—_— —
Again, in APQR, PQ + QR = PR

— —_—
Or, 2AQ + 2QB = PR [© A and B are the midpoints of
PQ and QR respectivelyl

Or, E(A_’Q +Q_B') =P_R'

Or, 2AB = PR
—— ] —
Or, AB =3 PR
—t |
Or, |[AB| =7 |PR]
1
S AB _EPR'

Again, the line of supports of E and ﬁ': are either same
or parallel. Here line of supports are not same.

.. Line of supports of ﬁ and E’E are parallel.
.. AB || PR and AB =%FR (Proved)
WIS R The vertices of AABC are A (-5,4), B (-7,2)

and C(2,x), where x>0

{Mawmamaii International Schoo! and College, Cumillaf
a. .Find the slope of AB. 2
b. Find the value of x if AC =BC. 4

¢. With the help of vectors, prove that the line segment
joining the middle points D, E of two sides AB and AC
respectively of a triangle is parallel to and half of the third
side. 4

olution he question no, 34
Bl Given, co-ordinates of the points A & B are (— 5, 4) & (- 7, 2)

. _2-4
.. Slope of the line, AB—_.?+5

|

=] (Ans.)

3% ]

Given, A(- 5, 4), B(- 7, 2) & C(2, x) are three points.
5 AC =42 + 5) + (x — 4)?

=1}49 +(x—4)°

And BC =4J(2 + 7)* + (x - 2)°

N

According to question, AC =BC
SN49 + (x -4 =181 + (x - 2)°
Or, 49 + x> — 8x + 16 = 81 + x* — 4X + 4 [Sequaring both sides]
Or, 49+ 16 - 81 —4=x"—4x - x* + 8x
Or, - 20=4x
S X=-=5(Ans.)
Let, in AABC, D and E be the mid points of AB and AC.

Join D, E. It is required to prove that DE || BC

and DE=%BC

.
Ea

B C

According to Triangle law of subtruction of vector,

— - = —

But, AC =2AE, AB =2AD

[ D and E are the middle points of AB and AC]
From (ii), we get,

—3 Sl —3 -+ =3 —¥
2AE - 2AD =BC Dr.E(AE —-AD)"—-BC

e S
Or, 2DE =BC, [From (i}]
ok -1 2

Again, IEE J =% 'EE? | Or, DE=%BC

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

. DE and DE are parallel to each other and DE = ; BC. (Proved)
A(54), B (-4,2), C (6-1), D(k,3)

[Mamamati International School and College, Cumidiaf

uestion e 33

a. Find the distance of AB. 2
b. Determine the value of 'k' if the area of the quadrilateral
ABCD is thrice that of AABC. 4

¢. Prove by vector method that, the straight lines joining the
middle points of the adjacent sides of a quadrilateral form a
parallelogram. 4

Solution to the question no. 35
B} Given, A(3, 4) and B(- 4, 2) are two points.
. AB =(3 + 4)* + (4 - 2)°
TR =74
=4/53 unit (Ans.)
B Given,
A(3,4),B (-4, 2),C(6,-1)and D (k, 3) and the points
are arranged in anti— clockwise order.
. Area of the quadrilateral ABCD
_1]3-4 6k3
4 2-134

(6+4+ 18+ 4k —(~16)— 12— (- k) -9}

{23 + 5k) sq.unit
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Again, considering the points A, B and C in the anti-clockwise
direction we get the triangle ABC.
. Area of the triangle ABC,

||3-4 ﬁ3|

2|4 2-14
[6+4+24 —(=16)— 12— (-3)}

1l

x (53 - ]2]=42—lsq. unit

According to the question,
Area of the quadrilateral ABCD =3 x area of ABC
w3 @3+sk=3x3
Or,23 +5k=123
Or, 5k=123-23
Or, 5k= 100
100

3 k e
Or 5
Or, k=20
- k=20 (Ans.)
See, example-5, chapter-12, of your text book, page-281.

M and N are mid point of sides PQ and PR of

uestion e 36

aAPQR.  [Bangladesh Mahila Somutee Girls' High School & College, Chatiogram|]

a. Define position vector of point with figure. 2
1

b. With the help of vector, prove that, MN =‘§ QR. 4

According to the information, if D and E are mid points of
two diagonal of trapezium QRNM, then with the help of

the vector prove that, DE = é{QR - MN) 4

c.

Solution to the question no. 36
In any plane, the position vector of a point P can be

defined by a; with respect to origin O. It is represents the
distance and direction of P from origion O
O——P

—
In the figure, the position vector of P is OP.

L Given the middle points of the 4
sides PQ and PR of the triangle
PQR are M and N respectively.

Join M, N. It is required to prove
with the help of vectors that MN =

%QR and MN || QR

Proof: M and N are the middle points of PQ and PR
respectively.

|
- VG ~ PV~ PG and PN - R

Q R

1 —
=3 PR
According to the triangle law we get,

QR = QP + PR
P — e
Or, QR=-PQ + PR =PR - PQ

andm='hTP'+W

PO, P %ﬁ’]

R [from the equation (i)]
https://teach

— 1 —
So, IMN| = ) IQR|

same or parallel.
But, M and N are the middle points of PQ and PR respectively.

éQR and the support line of MN and ﬁjwiil be

So, the support line of MN and ﬁ can not be same.
L MN||QR

That is, MN = % QR and MN || QR (Proved)

S
PN

Let, in the trapezium
QRNM, MN | QR and
the middle points of RM
and QN are E and D
respectively. Let us join
D, E.

It is required to prove that DE =%[QR — MN) and MN || DE || QR.

Q R

Proof: Let the position vectors of points QR NMare b, ¢, e, d
respectively with respect to the origin.

5ﬁ=5—b
Mﬁ=§~i

. The position vector of D = % (b+eg)
[ D is the middle point of QN]
and the position vector of E =%{5 +d)
[ E is the middle point of RM]
=3+ -Fb+9=3c+d-b-0

—
L DE

1 e W
=3{e-b)- (e~ ) =5(QR~ MN)
— —_— ¥
Since, MN || QR, So the vector (QR — MN) is parallel to both QR
andhﬁ.Snﬁlc !.ft:u::'u::rl'[.'I'_E1r will be parallel tuhoﬂ'na{.andfrﬂ&.
Because, EE‘:=; (ai— i"ﬁ:l}

—— ;

- IDEJ =3 I(QR - M| =3 (QR| ~ [MN)

. DE =; (QR - MN)
That is, DE || MN || QR
and DE = ; (QR = MN) (Proved)

A(0,- 1), B (-2, 3), C(6,7) and D (8, 3) are
vertices of a quadrilateral.

[Navy Anchorage School and College, Chatogram |
Find the equation of the straight line AC. 2
What type of quadrilateral ABCD is? Explain it. 4
IfP, Q, R and S are the mid- point of the side AB, BC, CD
and DA respectively with the help of vector show that
PQRS is a parallelogram. 4

Question w37

o Tr

Solution to the question no. 37

Bl Given, A (0,-1), C(6,7)
.". The equation of the straight line AC
x-0 _0-6
y=(1) ==
X0

mgbo?é’élf. m8
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X 3

Or, y+1 4
Or,4x=3y+3
Or, 4x—=3y-3=0(Ans.)
B Let A(0,-1),B(8,3),C(6,T)and D(-2,3)
Now,
Length of the side AB =+f(0 - 8)* + (-1 - 3)°
=464 + 16 =~/80 unit
Length of the side BC =+/(8 — 6)° + (3 - 7)°
=m =\"ﬁi unit
Length of the side CD =~/(6 + 2)* + (7 - 3)*
64 + 16 =80 unit
And length of the side AD =4J(0 + 2)* + (-1 - 3)°
4+16 I'\I‘i] unit (Ans.)
Again, length of the diagonal AC
=J(0-6)"+(-1-7)" =+/36 + 64
=+/100 = 10 unit (Ans.)
and length of the diagonal BD =+/(8 + 2)*+ (3 - 3)°
10° = 10 unit

It is seen that, AB = CD, BC = AD and diagonal
AC = diagonal BD.

.. The points A, B, C, D are the vertices of a rectangle.

See example 5, ch-12 of your textbook page-281

Ouestion e 38

If a, b, ¢, d are the position vectors

respectively of the points A, B, C, D.
[falalabad Cantenment Public School & Colleége, Sylhet|

a. State parallelogram law of addition of vectors. 2
b. Show that, ABCD will be a parallelagram if and only if
b-a=c-d. 4

c. If ABCD is a trapezium then prove wnlh the help of vectors
that the straight line joining the middle points of the
diagonals of that trapezium is parallel to and half of the
difference of the parallel sides. 4

the question no. 38
B See your text book of chapter—12, page— 271.

lution

Given, the position vectors of the points A, B, C. D are a, b,
¢, d respectively.
It is required to show that, ABCD will be a parallelogram if
and only ifb-a=c¢—d.

The position vectors of A, B, Cand Dare g, b,c and d
respectively with respect to the origin.
sy ey
.. AB=b-a andDC=¢-d & D
Let, ABCD be a parallelogram. Then
AB and DC are parallel and equal to
each other.
S AB=DC B c
" b-a=g-d
Cnmrcrsaly, let, hb-a=c-d
AB = DC

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=g¢—d. (Shown)

B 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= %(DC—AB)

And PQ|| AB || CD.
Proof: Let, the position vectors of the points A, B, C. D

be a, b, ¢, d respectively with respect to the origin.
AB=b-a
DC=c-d
.. The position vector of P =§I (b+d)

[+ P is the middle point of BDI
3@+o |
[+ Q is the middle point of ACI

And the position vectors of Q =

—

PG =3@+9)-3(b+d)=3@+e-b-d
Or, PQ %{[E—!-ﬂ—{h—ﬂi}
=3 L (DC-AB)
Since, AB Il CD, so the vector EC-—E is also parallel
to both AB and CD. So, the vector ﬁ}' will be parallel

to both ABand CD.

Because, 'P_d =% {HCE = E}

| PQ1=3/(DC~AB)| =3 (|DC|-|ABI)

. PQ= é{DC — AB)
That is, PQ || AB || DC

PQ = é (DC - AB) (Proved)

Ouestion k34

The wvertices of the quadrilateral ABCD

arranged in anti-clockwise order are A(6, —4), B(2, 2) C(- 2, 2).
D(- 6, —4).

[The Splhet Khajanchibari lmternational Schoal & Callege, Sythel|

a. Find the length of BD. 2

b. Determine the length of the diagonal of the square where

the area of the square is equal to the area of the

quadrilateral ABCD. 4

¢. If ABCD is a trapezium and P and Q are the middle points

of AB and CD respectively, then prove with the help of

1
vectors that PQ AD||BC and PQ =3(AD + BC), 4

Solution to the question no. 39
n Distance between the two points B(2, 2) and D{-6, —4) that
is, length of BD  =4/(—6 —2)* + (—4 — 2)* unit

=~f64 + 36 unit =4[100 unit

= 10 unit(Ans)
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The vertices A(6, —4), B(2, 2), C(~2, 2) and D(-6, —4) are
taken in anti-clockwise order. The area of the quadrilateral

lj]6 2 -2 6 6 :
:ﬁ.,E-leI;'l\='2'_4 2 2 _4 _g4squareunit

=%{12+4+E +24 + 8 + 4 + 12 + 24) square unit

1 ; g
=3 96 square unit = 48 square unit

According to the question,
arca of square = area of the gquadrilateral ABCD = 48
square unit

Length of one side 0f5qum*e=‘\r4_ﬂ unit ='\,‘ 16 x 3
= 4'\!-?; unit
Length of diagonal of square =\ﬁxl.englh of one side

= 'tﬁ.x 4‘\5 unit

- 4\@ unit(Ans.)
Here, P and (Q are midpoints of non-parallel sides AB and
CD of a trapezium ABCD. It is required to prove that,

PQ | AD || BC andPQ=%(AD+BC]

Proof: let, position vector ofA, B, C and D are a, b, ¢ and
d respectively

—— ek
BC=¢c-band AD=d-a
B o) ,
Position vector of point P= 3 (a+hb);
[ P is the midpoint of AB]
Position vector of point Q =% (c+d);
[+ Q is the midpoint of CD|
==y ] 1 1
Now, PQ=5(c+d)—5a+b)=5(+d-a-b)
1 ] —¢ —>
=3{(c—b) +(d-a)} =5 (BC + AD)

But as BC and AD are parallel so {E+EB} will be parallel
to BC and AD, So PQ vector will be parallel to BC and
AD.

—_— | — — —_— ] — —
PQ =7 (AD+BC) Or, [PQ|=7[BC+AD]
Su,FQ=%[A.D+BC}

So, PQ || AD || BC and PQ ='%'(ﬁ[} +BC) (Proved)

A(6, 5), B(- 4, 3) are the co-ordinates of A and

B of the parallelogram where diagonals AC and BD intersect at O.
[Secandary & Higher Secondary Education Board, Jashore]

a. Findtheslopeof2x-3y=-1 2
b. Find the area of the triangle formed by AB with axes. 4
¢. Prove by vector method BD = 2BO 4
Solution to the question no. 40
Given,
2x—3y=-1
Or, =3y=-2x-1
-2x-1
Or, y= —3
2 |
pegris

i
the slope of the equation is E{Ans.}

Given, A (6, 5), B(- 4. 3)

y—5 5-3
x—-6 6+4

The equation of AB,

Yy 2
On X=6- 10

Or, 10y-50=2x-12
Or, 2x-10y+38=0
X—=5y+19=0 sccrvemrrnrrens (i)
Wheny=0,x=-19
19

Whenx=10, y =T
So the equation (i) cuts the x-axis at (— 19, 0) and y-axis at
0 19
(%)
The area of the desired triangle

19 0
0 0

0
0

il

i
2

'-“|E =

Il

(-:}+{}+n_:}+]—;x 19—{})

19
3
=36.1 sq. unit. (Ans.)

¥ See the Example-4, chapter-12 of your Higher Mathematics
textbook.

x 19

*

Question 41

Observe the following figure:
A

N
C
If ABCD is a cyclic quadrilateral; AC and BD are its diagonals

and AB, CD and BC, AD are its two pair of opposite sides, then
[lashore English School and College (JESC), Jashore|

a. Write down the Pythagoras theorem with figure. 2
b. Prove that, AC.BD = AB. CD + AD.BC 4
¢. Prove that by vector methods that the line segment joining

the middle points of two sides of a triangle is parallel to and
half of the third side. 4

Solution to the question no. 41

EY Pythagoras theorem : The square of the hypotenuse (the
opposite side of right angle) is equal to the sum of the squares
of the other two sides.

c

According to pythagoras theorem : a* = b* + ¢?

[ See theorem 12, chapter-3.12 of your text book. page-78
See example-3, chapter-12 of your text book, page-279
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