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Question 1.
The vector a is directed due north and |a| = 24. The vector bis directed due west and |5| =7.
Find [@ + b|.
Solution:
c b B
a+b a

Let AB=3,BC=5b
ThenAC=AB+BC=a+b
Given: |a| = |E| =(AB) = 24 and
b|=|BC|=1(BC)=7

- LABC=90°

- [(AQ)? = [I(aB))* + (BO)?
=(24)* + (7)% =625

~1(AC) =25 |AC| =25
~|a+b|=[AC|-

art-1-cha ter-5 vectors

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/

€IndCareer

Question 2.

In the triangle PQR, ﬁ =2a and Q—R =2b.The mid-point of PR is M. Find following vectors in
terms of @ and b.

(i) PR

Solution:

23 M

Q 25 R
Given : ﬁ: 2a, Q_R=2!_;
()PR=PQ + QR

=2a+2a.

(i) PM

Solution:

*." M is the midpoint of PR
~PM=1PR=1[2a+2b]
=a+b.

(jii) QM
Solution:

— 4 — 4 — 4 -
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R_=_%(ﬁ) =—1PR=—1(2a+2b)
——a-b
QM =QR +RM
=2b-a-b
=b-a
Question 3.

OABCDE is a regular hexagon. The points A and B have position vectors @ and b respectively,
referred to the origin ©. Find, in terms of @ and b the position vectors of C, D and E.
Solution:

VA

0 A

Given:OA =7, OB = G Let AD, BE, OC meet at M.
Then M bisects AD, BE, OC.

AB-AO+OB=-OA+0B=-a+b=b-a
. OABM is a parallelogram
. OM=AB=b-a
OC=20M=2(b—a)=2b—2a
OD=0C +CD
=0C-DC
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=0OC-O0A ... [ OA =DC and OA | DC]
=2h—22—2a
=2b—3a

OE = OM + ME
=(b—a)—EM
=b—a—a ... [' EM=0A and EM | OA]
=b-2 '

Hence, the position vectors of C, D and E are 2b-2a, 2b-3a@and b-2a respectively.

Question 4.

IF ABCDEF is a regular hexagon, show that AB+AC+AD+AE+AF-= GE, where O is the
center of the hexagon.

Solution:
A B

E 3¢
E D

ABCDEF is a regular hexagon.
~AB=EDand AF =CD
.. by the triangle law of addition of vectors,

AC + AF = AC +CD = AD
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AC+ AF = AC+CD = AD
AE + AB = AE + ED = AD
. LHS=AB + AC + AD + AE + AF

= AD + (AC + AF) + (AE + AB)
=AD + AD + AD
=3AD =3(2A0) ... [O is midpoint of AD]
=6A0.

Question 5.

check whether the vectors 27 + 27 + 3k, + —3i + 37+ 2k, + 31 + 4k Form a triangle or not.
Solution:

Let, if possible, the three vectors form a triangle ABC

with AB=2i + 2j + 3k, BC =3i + 37 + 2k, AC = 3i + 4k
Now, IB+B—G'

—(21 +2j+3k)+( 3i +3j+2k}

=—i +5_j+5k#31+4k AC

Hence, the three vectors do not form a triangle.

Question 6.
In the Figure 5.34 express & and d in terms of @ and b. Find a vector in the direction of @ =
i — 24 that has magnitude 7 units.

™

1-cha ter-5 vectors

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/

€IndCareer

2
Tl
|

Solution:

ﬁ PS +SQ

wa=e-d ...(1)

PR-PS +SR

wb=c+d ...(2)

Addmg equations (1) and (2), we get
a+b=(c-d)+(E+d)=2¢

.- 1(- 5]_1— 15

“f-i tll'-l- —§ﬂ+§
Substituting for cin (2), we get

E=b—E=E—%[E+E}

2b—(a+b)
2
1 - 1= 1-
-E{E?—ﬂ':l--ib-iﬂ
Hence, c=—a+.b and d=ob—a
ence,r:—ia+§ =3b-3
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Question 7.

Find the distance from (4, -2, 6) to each of the following :
(a) The XY-plane

Solution:

Let the point A be (4, -2, 6).

Then,

The distance of A from XY-plane = |z| =

(b) The YZ-plane
Solution:
The distance of A from YZ-plane = |x| =

(c) The XZ-plane
Solution:
The distance of A from ZX-plane = |y| =

(d) The X-axis
Solution:
The distance of A from X-axis

VT 2=,/(~2)" + 62= /a0 =210

(e) The Y-axis
Solution:
The distance of A from Y-axis
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=V2E ¥t =62 +47=/52=2y/13

(F) The Z-axis
Solution:
The distance of A from Z-axis

VTP =\ [£ + (-2 =v20=2V5

Question 8.

Find the coordinates of the point which is located :

(a) Three units behind the YZ-plane, four units to the right of the XZ-plane and five units above
the X¥-plane.

Solution:

Let the coordinates of the point be (x, y, z).

Since the pointis located 3 units behind the ¥Z-j plane, 4 units to the right of XZ-plane and 5
units , above the XY-plane,

x=-3,y=4andz=5

Hence, coordinates of the required point are (-3, 4, 5)

(b) In the YZ-plane, one unit to the right of the XZ-plane and six units above the XY-plane.
Solution:

Let the coordinates of the point be (x, y, Z).

Since the pointis located in the ¥Z plane, x = 0. Also, the point is one unit to the right of XZ-
plane and six units above the XY-plane.

~Ly=1,z=6.
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Hence, coordinates of the required point are (0, 1, 6).

Question 9.
Find the area of the triangle with vertices (1, 1, 0), (1, 0, 1) and (0, 1, 1).
Solution:
Let A=(1,1,0),B=(1,0,1),C=(0,1,1)
I{(AB)= /(- 1P +(1-0F +(0-1P2=,/0+1+1=/2
IBC)=/1-0P+(0-1¥+(1-11=/1+14+0=/2
ICA)=/(0-1P+(1 -1 +(1 -0 =/1+0+1=,/2

. I(AB) =1(BC) = I(CA)

. the triangle is equilateral

", its area = ? (side)*
=£ [\/ﬁ]:

%.

-i—sq units.

Question 10.

FAB=2i — 43 + 7k and initial point A = (1, 5,,0). Find the terminal point B.
Solution:

Let @ and b be the position vectors of A and B.
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Given:A=(1,5,0)"a=1i+ 5]
Now, AB = 2; —43+7E€'
wb-a=2i—4j+ Tk

~b=(2i —4j+Tk)+a

=(2i — 45+ 7k) + (i + 57)
=3i+j+ Tk

Hence, the terminal point B = (3,1, 7).

Question 11.

show that the following points are collinear :
(i) A (3,2,-4), B (9, 8,-10), C (-2, -3, 1).
Solution:

Let @, b, & be the position vectors of the points.
A=(3,2-4),B=(9 8,-10)and C=(-2,-3, 1) respectively.

Then, a = 3i + 2j — 4k, b =9i + 8] — 10k,
c= —21—3}4—.‘:
AB=b—
= (91 + 8 — 10k) — (31 + 2/ — 4k)
= 6i + 6] — 6k . (1)
and BC=c—b
= (=20 —3f + k) — (9 + 8] — 10k)
= —11i —11j + 11k

=—11(+j—k)= -%{ﬁhﬁf—ﬁfc)
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= — 5 AB - [By (1)]

. BC is a non-zero scalar multiple of AB
.. they are parallel to each other.

But they have the point B in common.
~.BC and AB are collinear vectors.
Hence, the points A, B and C are collinear.

(i) P(4,5,2),Q(3,2,4),R(58,0).

Solution:

Let @, b, ¢ be the position vectors of the points.
=(4,5,2),Q=(3,2,4), R=(5, 8, 0) respectively.

Then a = 4i + 5j + 2k, b = 3i + 2j + 4k, ¢ = 5i+ 8) + 0k

-3

&l

— (3?+ 2% + 4E) - (4T+ 5+ 2&)

i—3j+2kie.
—(? + 3 — 212) 1)
andBC=c—b

= (5i+3j+0|2) —~ (3?+ 2j + 4&)
— 2i + 6] — 4k

—2(i+3j— 2)
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=2.AB ...[By (1)]
~BCis a non-zero scalar multiple of AB

. they are parallel to each other.
But they have the point B in common.

- BC and AB are collinear vectors.
Hence, the points A, B and C are collinear.

Question 12.

If the vectors 2§ — gj + 3kand 4i — 5j + 6k are collinear, then find the value of q.
Solution:

The vectors 27 — q_'_r + 3k and 4i — 5; + 6l are collinear

the coefficients of g ?,, _?, k are proportional

"5 6

s ..m
[ETRT ST

-
L]

Question 13.

Are the four points A(1, -1, 1), B(-1, 1, 1), C(1, 1, 1) and D(2, -3, 4) coplanar? Justify your answer.
solution:

The position vectors a, E, c, d of the points A, B, C, D are

a=i—j+k b= —i+j+k c=i+j+k d=20—3j+4k
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. AB=b—a=(—i+j+k)—(i—j+k
= -2i+2]
AC=c—a=(+j+b)-(-j+0=2f
and AD=d —a=(2i - 3]+ 4k) — (i —] + k)
=i-2j+3k
If A, B, C, D are coplanar, then there exist scalars x, y such
that
AB =x.AC +y-AD
=20 42 =x(2) + y(i — 2] +3K)
L =242 =yi+ Qx -2y + 3yk

By equality of vectors,
=-2..(1)
2x-2y=2...(2)
3y=0...(3)
From (1), y=-
From (3), y = 0 This is not possible.
Hence, the points A, B, C, D are not coplanar.

Question 14,
Express —2 — 3] + 4k as linear combination of the vectors 27 + j — 4k, 27 — j + 3k and
3i4 7 — 2k
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Solution:
Leta=2i+j—4k b=2i—]+3k
c=3i+j-2kand p= —i— 3] +4k
Suppose p =xa + yb + zc.
Then, —i —3j+4k = x(2i + ] — 4k) + y(2i — ] + 3k) +
z(3f+f—2fc}
—f'—3f+4§=(21+2y+32)§+[x~y+2]3?+
(—dx +3y—27.f-:
By equality of vectors,
2x+2y+3=-1
X—y+Z=-3
-4x +3y-2z=4
We have Lo solve these equations by using Cramer's Rule

2 2 3
D=| 1 -1 1
—4 3 -2

=2(2-3)-2(-2+4) +3(3-4)
=-2-4-3=-920

-1 2 3
D,={-3 -1 1
4 3 -2

il

—~1(2-3)-2(6 —4)+3(—9+4)
=1-4-15= —18
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2 -1 3
D= 1 -3 1
-4 4 -2 .

=2(6—-4)+1(—-2+4)+3(4-12)

=442-24=-18

2 2 -1

D= 1 -1 -3

-4 3 4

=2(-4+9)-2(4-12)-1(3-4)
=10+16+1=27

D,_-18_,
R s Q-
D, -18
-—!-—-
D~ g "2
D,
p=2a+2b-3¢

Ex 5.2
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Question 1.

Find the paosition vector of point R which divides the line joining the points P and Q whose
position vectors are 27 — 5 +3kand —5i + 2_}' — 5kinthe ratio 3:2

(i) internally

Solution:

It is given that the points P and Q have position vectors = 2i — 5 + 3k and p=

—5i+ 23’ — 5k respectively.

(i) IF R(7) divides the line segment PQ internally in the ratio 3 : 2, by section formula for internal

division,

- 3q+2p  3(—5i+2—5k) +2(2i—j+3k)
C3+2 5
1+ % =%( 117+ 4/ —9%)

5

' . 14 9
C. ooordmalesofll=(-?,§, '_5)

1 P
Hence, the position vector of RisE[—lli+4j—9k)

andthemurdinatmuf[(a:e(#l—;, g, —;)
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(ii) externally.
Solution:
If R{7) divides the line segment joining P and Q externally in the ratio 3 : 2, by section formula
For external division,
- 3 —2p _3(—5i+2j—5k) —2(2/ -+ 3k)
3-2 3-2
= —19{ + 8 — 21k

. coordinates of R=(-19, 8, -21).
Hence, the position vector of R is —19; + 83.*’ — 21k and coordinates of R are (-19, 8, -21).

Question 2.
Find the position vector of midpeoint M joining the points L (7,-6, 12) and N (5, 4, -2).
Solution:
The position vectors [ and 7 of the points L(7,-6, 12) and M (5, 4, -2) are given by
I =7i— 6] + 12k, n =5i +4j — 2%k
If M(m) is the midpoint of LN, by midpoint formula,
E_§+E_(?F—ﬁf+ 12k) + (5i + 4j — 2k)
2 2

=%(1zi‘— 27 +10k) = 6i — j + 5k

. coordinates of M = (6, -1, 5).
Hence, position vector of M is 67 — 3 + 5k and the coordinates of M are (6, -1, 5).
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Question 3.

IF the points A(3, 0, p), B (-1, q, 3) and C(-3, 3, 0) are collinear, then find
(i) The ratio in which the point C divides the line segment AB.
Solution:

Let @, b and & be the position vectors of A, B and C respectively.

Thena=3i + 0 - 3+pfﬁ:.5=—% + q}'+3icand6=—3§ + 33+0fc.

As the paints A, B, C are collinear, suppose the point C divides line segment AB in the ratio A: 1.
.. by the section Formula,

E=1-5+1-E
i+l

. =343+ 0k

=A{-F+qf+3i)+(3f+o~f+pi)
i+l

S (A+1)=3043]+04)
= (= Al + Agj + 32k) + (3] + 0 + pk)

=3+ D)i+3(A+ 1)+ 0k
=(—A+3)i+igj + (34 +pk

By equality of vectors, we have,
SBA+1)=-A+3..(1)

3A+1)=Aqg...(2)

0=3A+p...(3)

From equation (1),-3A-3=-A+3

S2h=6.A=-

. C divides segment AB externally in the ratio 3 : 1.
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(ii) The values of p and q.

Solution:

Putting A =-3 in equation (2), we get
3(-3+1)=-3q

s-6=-3q..Q=2

Also, putting A =-3 in equation (3), we get
0=9+p..p=9

Hencep=9andq=2.

Question 4.
The position vector of points A and B are 6@ + 2b and @ — 3b. If the point C divides AB in the ratio
3 : 2 then show that the position vector of Cis 3a — b.
Solution:
Let ¢ be the position vector of C.
Since C divides AB in the ratio 3: 2,
5_3{5-35]+2(55+251
3+2
_3a—5b+ 12+ db
5

-%{155—55)-35-5

Hence, the position vector of Cis 3@ - b.
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Question 5.

Prove that the line segments joining mid-point of adjacent sides of a quadrilateral form a
parallelogram.
Solution:

Let ABCD be a quadrilateral and P, Q, R, S be the midpoints of the sides AB, BC, CD and DA
respectively.

Leta, b, &, d ,P.q,T and s be the position vectors of the points A, B, C,D,P, Q,Rand s

respectively.

Since P, Q, R and S are the midpoints of the sides AB, BC, CD and DA respectively,

- a+b- b+c- c+d - d+a

p=—g 4= /=g ands=—
A F B
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1- - - - 1- -
=§( +d- vﬂ'—ﬂ)=§{£'-ﬂ':'
. PQ=SR .. PQ|SR
Similarly, QR | PS
~.OPQRS is a parallelogram.

Question 6.
D and E divide sides BC and CA of a triangle ABC in the ratio 2 : 3 respectively. Find the position

vector of the point of intersection of AD and BE and the ratio in which this point divides AD and
BE.

Solution:
A
E
P
B D C

Let AD and BE intersect at P.

Let A, B, C, D, E, P have position vectos a, b, & d, €, p respectively.
D and E divide segments BC and CA internally in the ratio 2 : 3.

By the section formula for internal division,

2
. 5d=2c+3b ()
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ST
. 5e=2a+3¢ w (2)
From (1), 5d —3b=2¢ . 15d —9b =6c
From (2), 5¢e—2a=3c .. 10e—4a=6c

Equating both values of 6c, we get

15d — 9b = 10 — 4a

. 15d + 4a = 10e + 9b

_ 15d+4a_ 10e+9

15+4 10+9

LHS is the position vector of the point which divides segment AD internally in the ratio 15 : 4.
RHS is the position vector of the point which divides segment BE internally in the ratio 10: 9.
But P is the point of intersection of AD and BE.
. P divides AD internally in the ratio 15 : 4 and P divides BE internally in the ratio 10: 9.
Hence, the position vector of the point of interaction of

ADandBEisp = 15"':1;4& = 10.5‘-1;9&- and it divides AD internally in the ratio 15 : 4 and BE

internally in the ratio 10: 9.

Question 7.
Prove that a quadrilateral is a parallelogram if and only if its diagonals bisect each other.

Solution:
Leta, b, ¢ and d be respectively the position vectors of the vertices A, B, C and D of the

parallelogram ABCD. Then AB = DC and side AB || side DC.

art-1-chapter-5-vectors/
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b+d | )

The position vectors of the midpoints of the diagonals AC and BD are (@ + £)/2 and (.!_;. + .:.,7};'2. By
(1), they are equal.

.. the midpoints of the diagonals AC and BD are the same.
This shows that the diagonals AC and BD bisect each other.

(ii) Conversely, suppose that the diagonals AC and BD
of O ABCD bisect each other,

i. e. they have the same midpoint.

.. the position vectors of these midpoints are equal.

,a.-i—::_b-i—d _
L= At = b+d

~b-a=¢-d ~AB=DC
~AB|DC and |AB| = |DC|
.. side AB || side DC and AB = DC.
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S .OABCD is a parallelogram.

Question 8.

Prove that the median of a trapezium is parallel to the parallel sides of the trapezium and its
length is half the sum of parallel sides.

Solution:

Let a, 5‘ zandd be respectively the position vectors of the vertices A, B, C and D of the
trapezium ABCD, with side AD || side BC.

Then the vectors AD and BC are parallel.
.. there exists a scalar k,

such that AD = k-BC

~ AD +BC=kBC +BC
=(k+1)BC...(1)

[\
/ \

Let 772 and 71 be the position vectors of the midpoints M and N of the non-parallel sides AB and
DC respectively.

Then seg MN is the median of the trapezium.

By the midpoint formula,
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= - (2)

_(k+1)BC

5 .. [By (1))

Thus MN is a scalar multiple of BC

. MN and BC are parallel vectors

-~ MN || BC where BC I AD

.. the median MN is parallel to the parallel sides AD and BC of the trapezium.

Now AD and BC are collinear
", |AD + BC| = |AD| + [BC| = AD + BC
", from (2), we have

' W=w
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MN = %(AD + BC).

Question 9.
IF bwo of the vertices of the triangle are A(3, 1, 4) and B(-4, 5, -3) and the centroid of a triangle is
G(-1, 2, 1), then find the coordinates of the third vertex C of the triangle.
Solution:
Let a, E, ¢ and g be the position vectors of A, B, C and G respectively.
Thena=31 + j + 4k, b=—41 + 5j — 3kandg=—1 + 2] + k.
Since G is the centroid of the AABC, by the centroid formula,
- a+b+c
8=

. 3g=a+b+c

3(—i4 27+ k)= (3 +]+4k) + (—4i + 5 —30) +¢
L =346 +3k=(—i+6+K) +c
coe=(—3i46]4+3k) —(~i+6/+k)
e —2i40j42k

.. the coordinates of third vertex C are (-2, 0, 2).

Question 10.

INAOAB, E is the mid-point of OB and D is the point on AB such that AD:DB=2:1.
IF OD and AE intersect at P, then determine the ratio OP : PD using vector methods.
Solution:
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A D B

Let A, B, D, E, P have position vectors @, b d,é, P respectively w.r.t. 0.
AD:DB=2:1.

. D divides AB internally in the ratio 2 : 1.

Using section Formula For internal division, we get

2b+a

241

. 3d=2b+a o (1)

d=

ka3l =

Since E is the midpoint of OB, e=0E -%ﬁ =

L b=2e - (2)
", from (1), ,
3d=2(2¢)+a ... [By (2)]
=de+a
 3d+20 de+a
3+2  4+1

LHS is the position vector of the point which divides OD internally in the ratio 3 : 2.
RHS is the position vector of the point which divides AE internally in the ratio 4: 1.

But OD and AE intersect at P
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. P divides OD internally in the ratio 3 : 2.
Hence, OP:PD=3:2.

Question 11.

If the centroid of a tetrahedron OABCis (1, 2,-1) where A=1(3,2,3),B=(1,b,2),C=(2,1,¢)
respectively, find the distance of P (a, b, ¢) from the origin.
Solution:

Let G = (1, 2, -1) be the centroid of the tetrahedron CABC.
Leta, b, ¢, g be the position vectors of the points A, B, C, G respectively w.r.t. O.
'I'I1.enE=af+2f+3§, E=f+bf+2|ir,
c=2i+j+ck g=i+2j—k
By formula of centroid of a tetrahedron,
- O+a+b+c
8=
codg=a+btc
A1 +2] = k) =(ai + 25+ 3k) + (i 4+ b] + 2k) +
(26 + + ck)
LA 4B —dk=(+1+2)i+(2+b+1)j+B+2+0)k
o 4i+8—dk=(a+3)i+(b+3)j+(c+5)k
By equality of vectors
a+3=4b+3=8,c+5=-4
a=1,b=5¢c=-9
S P=(a,b,c)=(1,5-9)
Distance of P from crigion = \/12 + 5% 4+ [—9]2

=4/1+ 25+ 81
=+/107
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Question 12.

Find the centroid of tetrahedron with vertices K(5, -7, 0), L(1, 5, 3), M(4, -6, 3), N(6,-4, 2) ?
Solution:

Let P, I, m, 7 be the position vectors of the points K, L, M, N respectively w.r.t. the origin O.

Then p=5i — 7] + 0-k, 1 =i +5] + 3k,
m=4i —6] + 3k, n=6i —4j + 2k.

Let G(g) be the centroid of the tetrahedron.
Then by centroid formula

- p+l+m+n

g 1

= %[{5?—?j’+ 0-k)+ (i + 5] + 3k)
+ (41 — 6] + 3k) + (61 — 4] + 2k)]
=;(16F-12}’+ 8k)

=4i —3j+2k
Hence, the centroid of the tetrahedron is G = (4, -3, 2).

Ex 5.3
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Question 1.

Find two unit vectors each of which is perpendicular to both
@and 5, where @ =27 + j — 2k, 5=1i + 2j — 2k
Solution:

Let & =27 —|—Zi—2.f;:

o=1+2j— 2k

ik
Thenuxv=|2 1 —2
1 2 -2

—(—2+4)i+ (-4+2)j+ (4 — 1)k

=2'i'—2j+3fc
Gx Y = /@7 + (-2 + (3
=m
= V17
:igxf =i2?—2j'+3|2
‘UXV‘ \/ﬁ

(&
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Question 2.
If @ and b are two vectors perpendicular to each other, prove that (@ + b]z (@- b)z
Solution:

@ and b are perpendicular to each other.
ab=ba=0 (1)
LHS = (a +b)?
=(a+b)(a+b)
=a-(a+b)+b-(a+b)
=a-a+ab+ba+bb

=aa+0+0+bb . [By (1)]
=lal* +bf?
RHS = (a—b)?
=(a—b)(a—b)
=a-(a-b)+b-(a—b)
=aa—ab—ba+bb
=aa+bb . [By (1)]
= (el +[p1?
~ LHS = RHS

Hence, (@ + b)? = (@ — b)2.

art-1-cha ter-5 vectors

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/

€IndCareer

Question 3.
Find the values of ¢ so that for all real x the vectors zci — ﬁ}' + 3kandzi + 23‘ + 2cxk make
an obtuse angle.
Solution:
letd=zei — ﬁ_}' +3kandb=zi + 231' + 2czk
Consider @-b = (zci — 6] + 35«:} (i + 25+ 2-::%?;:)
= (x)(x) + (-6)(2) + (3)(2cx)
=x?—12 + 60X
=ox? + 6ex— 12
If the angle between & and b is obtuse, a-b < 0.
Lex?+6Cx-12<0
St + 6ok < 12
L oo(x? +6x) <12
12
x* +6x
‘e 12 _ 12
(x*+6x+9)—9 (xr+3)—

e { 12 }
- C<min S TS

12 . - . 3 .
Now, m is minimum if (x+3)*—9 is

maximum
ie (x+3P-9=w—9=mw

12
" r:s:min{—}=ﬂ
o0
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Soc=0.
Hence, the angle between a and b is obtuse if c < 0.

Question 4.

Show that the sum of the length of projections ofﬁf:' + q;-' + 'rfc on the coordinate axes, where

p=2,q=3andr=4,is9.

Solution:

leta=pi +qj +k

Projection of @ on X-axis

_ai_(pitgi+rk)i_
il 1

similarly, projections of @ on Y- and Z-axes are 3 and 4 respectively.

~.sum of these projections=2+3 +4=9.

p=2

Question 5.
suppose that all sides of a quadrilateral are equal in length and opposite sides are parallel. Use
vector methods to show that the diagonals are perpendicular.
solution:
D C
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Let ABCD be a quadrilateral in which
|AB|=|BC| =|CD| =|DA| e (1)
and AB || DC and AD | BC

=DC and AD =BC e (2)

Nuw,IE=E+BC

and BD =BA + AD = — AB + BC ... [By ()]

=|BC|? —|ABJ? ... [ AB-BC = BC-AB]

=0 ... [By (1)]

.+ AC, BD are non-zero vectors

~ACis perpendicular to BD
Hence, the diagonals are perpendicular.

Question 6.
Determine whether @ and b are orthogonal, parallel or neither.
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(a=—9i + 65 + 15k, b=6i — 45 — 10k

solution:
a=—9i + 6 + 15k =-3(31 — 2j — 5k)
('ﬁi — 45 — 19k)
4= b

i.e. @ is a non-zero scalar multiple of b
Hence, @ is parallel to b.

(ia=27+3j—k b=5i—2j + 4k

Solution:

a-b=(21+37—k)- (51— 2]+ 4k)

= (2)(5) + (3)(-2) + (-1)(4)

=10-6-4=0

since, @, b are non-zero vectorsand @ - b =0, d is orthogonal to b.

=53+4_j—|—3k

=
=

I

I
| L
T
_|_
ba| =
LI
+
| =
o
o

o 3. 1. 1-\ /- - -
a.l:-=(——i+—j+ k).(5i+4j+3k)

(Do (o ()

=-3+2+1
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=0
Since, a, b are non-zero vectorsanda - b=0
a is orthogonal to b.

(v)a=4i — j + 6k.a=5i — 2j + 4k
Solution:

a-b=(4i — j+ 6k)- (5i — 25 + 4k)

= (@)(5) + (1)(:2) + (6)(4)

=20+2+24

=46z20

. @ is not orthogonal to b.

Itis clear that @ is not a scalar multiple of b.

. @ is not parallel to b.

Hence, @ is neither parallel nor orthogonal to b.

Question 7.

Find the angle P of the triangle whose vertices are P(0, -1,-2), Q(3, 1, 4) and R(5, 7, 1).
Solution:

The position vectors p, § and 7 of the points P(0, -1,-2), Q(3, 1, 4) and R(5, 7, 1) are
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Q R
—j—2k q=3i+]+4k

=5i+ 7 +k
. ﬁ=&—§=(3f+i+4ic)—(—f—zﬁ}=af+2}+ﬁ£
and PR =r —p = (5i + 7] + k) — ( — j — 2k) = 5i + 8] + 3k
g ﬁﬁ“=(3z+z,»+sk} (51 + 8] + 3k)

= (3)(5) + (2)(8) + (6)(3)

=15416+18=49
IPQI=/3+2716°=/9+4+36=/49=7
IPR|= /5 +8°+3°=/25+64+9=/98=7./2
Using the formula for angle between two vectors,
PQ-PR 9 1 e

PQIPR| 7x72 /2

cos P =

S P =457

Question 8.

art-1-cha ter-5 vectors
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Question 8.
Ifp, g, and T are unit vectors, find

F
Fig.5.50

Mp-q
Solution:

B ¥
Let the triangle be denoted by ABC,
where AB=p, AC=g andBC =7

v p, T, T are unit vectors.

S (AB) = I(BC) = l(ca) =1

.. the triangle is equilateral

LLA=LB=LC=60°

(i) Using the Formula For angle between two vectors,

cnsA—-E-E-

Ipllql
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cos 60° =5

1 ==

2=P14

-- 1

P"?=E-
(i)p-r
Solution:

Using cos B ———i'-’..—, we get E-;=%
Iplir]

. PT
cos 60° =177

b3

ey
L pr=3.

Question 9.

Prove by vector method that the angle subtended on semicircle is a right angle.

Solution:

Let seqg AB be a diameter of a circle with centre C and P be any point on the circle other than A
and B. Then LAPB is an angle subtended on a semicircle.

Let AC=CB=aandCP =+

Then|a@| = |F] ...(1)
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-I" r—rﬂ+ﬂ:|" ﬂ.ﬁ

=|r|2=|a]* =0 (0 ra=ar)
. AP L BP .. LAPB is a right angle.

Hence, the angle subtended on a semicircle is the right angle.

Question 10.

IF a vector has direction angles 45%and 60° find the third direction angle.
Solution:

Let a = 45° f = 60°

We have to find y.

. cos’a + cos’P + cos’y =1

. €05%45° 4+ cos%60° + cos?y = 1

() + Bty
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1 1 1
ccosty=1-3-7=3
L cosy=41
2
: cos}r=1 or l:«:ls'p=—1
’ 2 2
m I
g cos?=cns§ Or €S = —Cos 3
n 2n
=ms(u-§)=ms 3
n 2n
R A ¥
Hence, the third direction angle is 3 or 2;
Question 11.
If a line makes angles 90°, 135%, 45°% with the X, ¥ and Z axes respectively, then find its direction
cosines.
Solution:

Let |, m, n be the direction cosines of the line.
Thenl=cosa, m=cosB,n=cosy
Here,a=90% B =135"and y = 45°

S l=cos90°=0

m = cos 135° = cos (180° — 45°) = -cos 45°= — L and n=cos 45°= -L
V2 V2
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LT

.. the direction cosines of the line are 0, —% L

Question 12.

If a line has the direction ratios, 4,-12, 18 then find its direction cosines.
Solution:

The direction ratios of the linearea=4,b=-12,c = 18.
Let |, m, n be the direction cosines of the line.

a 4
Then = =
" Jad+b+c 8+ (-12)7 +(18)°

4 -

T 6+1a4+324 22
- b - ~-12
Jat+bi+e? VE+(-12)* +(18)
~ 12 -12_-6
J16+144 + 24 2 11

-2z
“1

c 18

and n= =
JaE+b 4+ 8+ (-12)° +(18)?

18 18_9

T /16+144+34 22 1

Hence, the direction cosines of the line are

2 -6 9
1" 1111’
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Question 13.
The direction ratios of AB are -2,2,1.1F A=(4, 1, 5) and l(AB) = 6 units, find B.
Solution:
The direction ratio of AB are -2,2, 1.
~. the direction cosines of AB are
-2 -2

J(=22+22412 37
2
Mes———
J(=2P+22+12
1 -
J=2P+2241°
1

i.e.I-_T,m--,n-—

3 3
The coordinates of the points which are at a distance of d units from the point (x4, y1, Z4) are
given by (x4 = ld, y; + md, z; + nd)
Herex;=4,y;=1,z;=5,d=6,l= —%,m: %,n:

¥

(SIS

W=

€3]

.. the coordinates of the requited points are
2 2 1

(4 (—2)6,1+2(6), 5% 1(6)

ie.(4-4,1+4,5+2)and (4+4,1-4,5-2)

i.e.(0,5,7)and (8,-3, 3).

Question 14.
Find the angle between the lines whose direction cosines |, m, n satisfy the equations 5+ m + 3n

=0and 5mn-2nl+ 6lm = 0.
solution:

art-1-chapter-5-vectors/
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Given,5l+m+3n=0...(1)
and 5mn-2nl+6lm=0...(2)
From (1), m=-(51+ 3n)
Putting the value of m in equation (2), we get,
-5(5l + 3n)n—2nl-6l{5l + 3n) =
~.-25ln-15n?-2nl-301°-18Iln=0
~—3012-45In-15n%=0
s28+3ln+n=0
s2f+2ln+Iln+nf=0
s2l+n)+nll+n)=0
S(l+n)(2l+n)=0
Sl+n=0or2l+n=0
l=-norn=-2l
Nc-w, m =-(5l + 3n), therefore, if | =-n,
=-(-5n+ 3n) = 2n
—l -
I

"1 7 —
.. the direction ratios of the first line are
dq =-1,b1 =2,C| =1
IFn=-2l, m=-(5l-6l)-1

T_
:m

==

l=m=-1L
sl=m= =
-l _m _ 0
”1_ 1 - -2
o

he direction ratios of the second line are
32=-1,b2= 1,¢=-2
Let 6 be the angle between the lines.
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ﬂlﬂ'z + blbz + flfl

Then cos =
Jald+b2+c2 /a2 +by% + ¢y’

(=D +2(1)+1(-2)
V=12 422412 12412 4 (-2

—1+2-2 ‘_—_1‘_1

NGNS

: H=ms'1(%).

Ex 5.4
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Question 1.

Fa=2i +3j —kb=i—4j + 2kfind (@+b) x (@-b)
solution:

Given:a=2i+3j—k b=i—4j+2k
La+b=(2043—k)+ (i —4j+2k)=3i-j+k
and a—b=(2i+3j—k) = (i — 4 + 2k) =i + 7j — 3k

-, -

I .
(a+b)x(a-b)=[3 -1 1
1 7 -3

=@B—7)i— (=9 1)+ (21 + 1)k
= —4i +10j + 22k.

Question 2.
Find a unit vector perpendicular to the vectors} +2kand i + 5
Solution:
Leta=j + 2 ‘-!_}2':4'}
ik
Thenaxb=|0 1 2
110

=(0-2)i—(0—2)j+(0—1)k

=—2i+2j -k
claxbl=J(—2P+ 2+ (-1 =/4+4+1=/9=3
Urﬁtvedmperpendicula::tnbutha-andl_?

axh —2i+2j—k
ik (i
la x bj
- +(-3+5-5%)
Question 3.
IFG - b= v3anda x b=27+ 3 + 2k, find the angle between g and b.
Solution:

Let B be the angle between @ and b
Ex5=2?+f+2i

Claxbl=/22417+22= f4+1+4=3
. |al|b| sin 0=3 we (1)
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Vab=./3
. |a||b| cos 0 = /3 o (2)
Dividing (1) by (2), we get
LS O3 o e
allb] cos 8 /3
S B=60°
Question 4.
IFa=2i + 3‘ — 3kandb=1 — 2_}' + k, find a vector of magnitude 5 perpendicular to both a
and b.
Solution:
Given:a=2i + j —3kandb=1 — 2]+ k
I T
Laxb=|2 1 -3
1 =2 1

=(1-6)i—(2+3)j+(-4-1k
= —5i—5] -5k

laxb|= (=5} +(=57+(-5)

- BI B B= =53

. unit vectors perpendicular to both the vectors @ and b.
_t(axb)_+(-5-5-5k)

laxb] 5J§

- - -
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_t(i+j+k)

J3
required vecl:ors of magnitude 5 units
Question 5.
Find
() a-uif|z|=2,|v|=5|u x §|=
Solution:

Let 8 be the angle between & and .
Then |& x ©| = 8 gives

|u||v| sinB=8

L 2x5xsinfB=8

. 4
;. sin ﬂ—g
cos 0= +./1—sin’f v [ 0<8 <)

442 16
=*J"(§) '*\/ =
I
=+ /5"%5

Now, u-v = |u]|v] cos @

. wo=2 x5x(i%)= +6.
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(i) | x ©|if|@|=10,|v|=2,2-7=12
Solution:

Let 8 be the angle between @ and ©.
Then @ - ¥ = 12 gives

| 7|cosB =12

SL10x2xcosB=12

-.mﬂ-g,whmnatasg

sin #=./1—cos?#
3h2 9
‘\/"(i) 'J“‘z‘s
_ f6_4
425 5

Now, |u x v| = |ul|v| sin 0

", Exﬁ-mxzx%-m

Question 6.
Prove that 2(@ - b) x 2(@ + b) = 8(@ x b)
Solution:

LHS =2(a —b) x 2(a + b)
=4[(a—b) x (a+b)]
=4[ax(@+b)—bx (a +b)]
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=4[ax(@+b)—bx(a+b)]
=4(axa+axb—bxa—bxb)
=8(a xb)
. ['.'ExE=5xE=ﬁand —(bxa)=axb)
=RHS
" 2(a—b) x 2(a +b)=8(a x b).

Question 7.
Fa=i—27+3kb=4i —3j+kandé=1 — j + 2k, verifythatax (b+&)=axb+ax e
Solution:
Given:d=i— 2]+ 3k b=4i —3j+ k=1 — j+ 2k
Lbte=(4i=3+k)+(i—]+2k)

=5i —4j + 3k
i gk
andax(b+c)=|1 -2 3
4 -3 1
=(—6+12)i—(3—15)j+ (-4 +10)k
=6i +12f + 6k . (1)

i ]k
1 -2 3
4 -3 1
=(=2+9i—(1-12)j + (-3 +8)k

=7i+11j + 5k

- P

Also,E:-c5=
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I A
andaxc=|1 -2 3
1 -1 2
—(—443)—@2=3)]+(-1+2k
=—i+j+k
L axb+axc=Ti+11j+5k)+(—i+j+k)
=61 + 12 + 6k . 2)

From (1) and (2), we get

ax(b+c)=axb+axc

Question 8.

Find the area of the parallelogram whose adjacent sides are the vectors a = 27 — 2_:,‘ + Eand b
=i—3j— 3k
Solution:
Given:a=27 — 2j + ke, b=1i — 3j — 3k
S T
axb=|2 =12 1
1 =3 =3
=(6+3)—(—6—1)j+(—6+2k
=9i 4 7] — 4k

laxb|=/P+7"+(-4)7=/B1+49+16=/146
Area of the parallelogram whose adjacent sides are @ and bis @ x E| =4/ 146 sq units.
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Question 9.

Show that vector area of a quadrilateral ABCD is = {AC‘ BD), where AC and BD are its
diagonals.
Solution:
Let ABCD be a parallelogram.
Then AC=AB + BC
D C

A B
and BD =BA +AD= —~AB+BC ... [
=BC—AB’
. AC x BD = (AB + BC) x (BC — AB)
= AB x (BC — AB) + BC x (BC — AB)
= AB xBC—AB x AB + BC x BC —BC x AB
=AB xBC + AB x BC
.. [AB x AB =BC x BC =0 and —BC x AB=AB x BC]
’ Exﬁ=2{xﬁxﬁ)
=2 (vector area of parallelogram ABCD)

ﬁl
B

1 — —
. vector area of parallelogram ABCD =E(M2 x BD).
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Question 10.

Find the area of parallelogram whose diagonals are determined by the vectors @ = 31 — .:.-' — Zl?i:.

andb=—i —|—3_:,;'—3.E:

Solution:
Given:a=3i — j — 2k, b=—1i + 3j — 3k
- i ik
axb=| 3 -1 =2
-1 3 -3
=(3+6)i—(—9-2)j+(©9-1)k
=91 +11j + 8k

and |a x b| = /9% +11% 4 82 = /81 + 121 + 64 = . /266
Area of the parallelogram having diagonals 4 and b

=%|E x5|=%,r"2665qunits‘

Question 11.

IfF@, b, #and d are four distinct vectorssuchthatg x b=¢ x danda x e = b x d, prove
that @a—d is parallel to b-Gz.

Solution:

a, E‘ ¢ and d are four distinct vectors

atb#EcAd

a—d#0and b—c#0 (1)
Now,ExE-ExE e (2)
and gxc=bxd ... 3)
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Subtracting (3) from (2), we get
axb—axc=cxd—bxd
axb—c)=(e—b)xd=—(b—c)xd

=dx(b—c)
coax(b—c)—dx(b—c)=0
sa—d)x(b—c)=0
c.a—d and b—c are parallel to each other.

- [By (1)]

Question 12.
Fa=i+ Er + kand, E=5‘ — k. find a vector b satisfyinga x b=zanda - b=3
Solution:

-~

Gvena=i+ j+ke=j—k
Let b=xi +yj + zk
Then a-b =3 gives
(i+]+k)(xi +yj +2k) =3
S (W) + (D) + (1) =3
Also, x+y+z=3 . (1)
Alsu,E-ExE

k=

fo L Y
e,
TR ]
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=E-pi-G-x)j+ -2k
=(z—-y)i+(x—z)j+(y—x)k

By equality of vectors,

y—x=-1..... (4)

From (2), y = z.

From (3),x=1+z

Substituting these values of x and y in (1), we get
1+4z+z+z=3.2=2

3
ny=z=2
x=1+z=1+% :%
= 5a 2~ 2-
Th=—i+-j+2k
3:+3}+3
1
5{5:+2,r+2k}
Question 13.
Finda,ifa x ¢« + 2a — 55 = 0.
Solution:

Let a=xi+yj +zk
Hnen&xf:{xf+yj?+z§)xf
=x(?x E'l+y{fxf}+z{ix?

- -_— -

=z_f—yi S Ixa_[l; j=_£§xf=j]

art-1-cha ter-5 vectors

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/

€IndCareer

It is given that

n—x'f‘+2;'r—5,?=ﬁ

", 2 —yk +2(xi 4 yj +2k) = 5/=0

" zf—y?z+2x:'-+2yf+2z§—5f=ﬁ
L i+ Qy+z-5)j+2z—-yk=0

By equality of vectors

2x=0ie.x=0
2y+z-5=0...(1)
2z-y=0...(2)

From (2),y=2z
Substituting y = 2z in (1), we get
dz+z=5..z2=1
ny=2z=2(1)=2
SX=0,y=2,Z2=1
ca=2j+k

Question 14.

IF |G - b| = |@ x b| and & - b <0, then find the angle between g and b
Solution:

Let & be the angle between @ and b.

Then |@ - b| = |a x b| gives

|ab cos @ = |ab sin |

. —ab cos 0 =ab sin 6 o [ ab<0]
S, —1=tan §

. - _r

. tan A= tan4 tan(n 4)
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Hence, the angle between @ and bis T

Question 15.
Prove by vector method that sin (a + () = sina-cosB+cosa-sinp.
Solution:

O =X

P

Let £ZXOP and £XOQ be in standard position and m£LXOP =-a, mLX0Q = .
Take a point A on ray OP and a point B on ray OQ such that

OCA=0B=1.

Since cos (-a) =cos a

and sin (-a) =-sin q,

Ais (cos (-a), sin (-a)),

i.e. (cos a,—sina)

Bis (cos B, sin )
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. OA =(cos )i — (sin «)-] + 0-k
OB = (cos f)-i+ (sin ﬁ}‘}+0-£

- -~ -

L i i k
" OAx0B= —sinz 0
cosfi sinf 0

= (cos asin f§ + sin acos f)k . (1)

The angle between OAandOBisa+ B.

Also ﬁ, OB lie in the XY-plane.

.. the unit vector perpendicular to OAand OBisk.
- OA x OB = [0A-OB sin (a + B)]k

=sin(a + B)-k...(2)

. from (1) and (2),

sin (a + ) =sina cos B + cos asin .

Question 16.
Find the direction ratios of a vector perpendicular to the two lines whose direction ratios are
(i)-2,1,-1and -3, -4, 1
Solution:
Let a, b, ¢ be the direction ratios of the vector which is perpendicular to the two lines whose
direction ratios are-2, 1,-1 and -3, -4, 1
S-2a+b-c=0and-3a-4b+c=0
c

) a b _
o I 1 =1 |-1 =2| |-2 1
-4 1 1 -2/ |-3 -4
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.4 b __c
"1-4 342 8+3

.. the required direction ratios are -3, 5, 11

Alternative Method:

Let @ and b be the vectors along the lines whose direction ratios are -2, 1, -1 and -3, -4, 1
respectively.

Then@= —2i —l—}'—i:andf:-:—?r% —43+E:

The vector perpendicular to both @ and b is given by

ik
-2 1 -1
-3 -4 1

=(1-4)i—(-2-3)j+@B+3)k
= —3i+5 + 11k

axb=

Hence, the required direction ratios are -3, 5, 11.

(i)1,3,2and-1,1,2
solution:

Question 17.
Prove that two vectors whose direction cosines are given by relations al + bm + cn = 0 and fmn +

gnl + hlm = 0 are perpendicular if g + —g + % =0
Solution:
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Given,al+bm+cn=0...(1)
and Fmn + gnl+ him=0.....(2)

From (1), n=— ("‘Hbm) wee(3)

[
Substituting this value of n in equation (2), we get
(Fm + gl)-[latex]-\left(\frac{a [+b mHc}right)[/latex] + him = 0
", -(aflm + bfm? + agl? + bglm) + chlm =0
. agl? + (af + bg—ch)lm + bfm?=0.... (4)
MNote that both | and m cannot be zero, because if | = m = 0, then from (3), we get
n = 0, which is not possible as [ + m? + n? = 1.
Let us take m # 0.
Dividing equation (4) by m?, we get
ag(L)% +(aF +bg—ch)(L) +bF=0...(5)
This is quadratic equation in (%)
IF l4, my, Ny and lz, mz, n; are the direction cosines of the two lines given by the equation (1) and
(2), then 1—' and — are the roots of the equation (5).

From the quadrath: equatmn (5), we get

|:|rl:|cl1.u.':h:nfl'ncu:-l:s—JL'-'!i=E
m; m; ag
I1'12 ={f-"‘ﬂ}
mm, (g/b)

Similarly, we can show that,

Il Hytty
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=i ... (Say)

i, —mm, mn,

T (eb) -0l

i)

Now, the lines are perpendicular if

Il!1+m1m: +ﬂ1ﬂ1=0

ie. if A(’;) + A(%) +A(§)=U

— 9 , h_
"e"fE+E+?—0'

Question 18.
IF A1, 2, 3) and B(4, 5, 6) are two points, then find the Foot of the perpendicular from the point B
to the line joining the origin and point A.
Solution:
B(4,5.6)

(o] M © A

(1.2,3)

Let M be the Foot of the perpendicular drawn from B ko the line joining O and A.
Let M = (x, v, Z)

OM has dlre-:tl-an ratiosx-0,y-0,z-0=x,V, 2

art-1-cha ter-5 vectors

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/

€IndCareer

0OA has direction ratios 1-0,2-0,3-0=1,2,3
But O, M, A are collinear.
= % = 2 =k...(Let)
Lx=kv=2k z=3k
M = (k, 2k, 3k)
" BM has direction ratios
k-4, 2k-53k-6
BM is perpendicular to OA
S(0(k-4) +2(2k-5) + 3(3k—6)
S=k-4+4k-10+9k-18=0

14k = 32

_ 16

k_? 16 32 48

M:(k,2k,3k}:(7,7,7}
Ex 5.5
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Question 1.
Find a-(b x 2),ifa=31 — j + 4k, b=27 +3j — kand e = —5i + 2j + 3k
Solution:

3 -1 4
abxe)=| 2 3 -1
—5 2 3
=3(9+2)+1(6-5)+4(4+15)
=33+1+76
=110.
Question 2.

IF the vectors 37 + 5?&:,4% + 2_} — 3kand3i + 3‘ + 4k are to co-terminus edges of the
parallelo piped, then find the volume of the parallelopiped.

Solution:
Let @ =3i + 5k, b=4i +2j —3k, ¢ =3i+j + 4k
o 30 5
Slabel==|4 2 =3
31 4

=3(8+3)-0(16+9) + 5(4 - 6)
=33-0-10=23

~.volume of the parallelopiped = [E.E_)E]
= 23 cubic units.

Question 3.

IF the vectors —37 + 4] — Z.fa:, i+ 2k andi — pj are coplanar, then find the value of p.
Solution:

Leta= —3i+4j—2k b=i+2k c=i—pj
Then, a, b, ¢ are coplanar

‘" labec)=0
-3 4 =2
1 0 21=0
1 —=p 0
S-3(0+2p)-4(0-2)-2(-p-0)=0
S -6p+8+2p=0
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P=2.

Question 4.
Prove that:

(i) [latex]\bar{a} \bar{b}+\bar{c} \bar{a}+\bar{b}+\bar{c}[/latex] = 0
Solution:

[@a b+c a+b+c)

—a[(b+c)x@+b+0)]

—a-(bxa+bxb+bxc+cxa+cexbtexc)

=a-(b xa) +a-(bxb)+a-(bxc)+a-(cxa)+
a-(cxb)+a(cxc)

=0+0+a-(bxc)+0—a-(bxc)+0

=0.

(i) @-2b-&)[@-b)xa-b-cl=3[a-b- e
Quest_ionismodified. B ~
(@-2b-2)[(a-by=a-b-cl=3[abel
Solution:

(@a+2b—c)[@—b) x(@a—b—0)]
=(@+2b—cHaxa—axb—axc—bxa+bxb+bxc)
=(a+2b—c)(0—axb+cxa+axb+0+bxc)

={a+2b—c)(cxa+bxc)

=a-{cxa]+a-(5x5}+25-(§xe;)-i-_z!;-(l-: X ¢) —
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(e x .E} —c(bx E}.

=0+a(bxc)+2b-(cxa)+2x0-0-0
=labecl+2[abecl=3[abcl

Question 5.
IFz=3a-2bprovethat[@a be]=0
solution:
We use the results :h x b=0and if in a scalar triple product, two vectors are equal, then the
scalar triple product is zero.
[a b c]=a-(bxc)
=a-[b x (3a - 2b))
=a-(3bxa—2bx b)
=a:(3b xa—0)
=3a-(bxa)=3x0=0.
Alternative Method :

c=3a—2b
", ¢ is a linear combination of @ and b

. a, b, c are coplanar
" [abc]=0.
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Questlon 6.

Fu=1i— 2_] 4+ k7=31+kandw = J — k are given vectors, then find

(i) [w + w]-[(w = T) x (r = w)]

Questlon is modified.

IFi=1— 2_] + k F=3i+ kandw= _] — kare given vectors, then find [& + W]-[(T x 7) = (7 =

w)]
Solution:
utw=0-2/+k)+(-Fk)
=i—j
o ik
uxr==|1 =2 1
3 01
=(=2-0)i—(1-3)j+(0+6)k
= —2i42/+6k
i Tk
rxw=|3 0 1
01 -1
=(0—-1)i—(—3-0)j+(3-0)k
= —i+3j+3k
o o 1 -1 0
Now, (u+w)[luxr)x({rxw)]=|-2 2 6
-1 3 3

=1(6-18)+1(-6+6)+0
=-12+0+0=-12.
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Question 7.
Find the volume of a tetrahedron whose vertices are A(-1, 2, 3) B(3,-2, 1), C (2, 1, 3) and D(-1, -2,
4).
Solution:
The position vectors @, b, ¢ and d of the points A, B, C and D w.r.t. the origin are @ =
—i+2j+3kb=3i —2j+ke=2i+ j+3kand
d= —i—2]+4k
" AB=b—a=(3i—2j+k)—(—i+2/+3K)
=4i — 4 2k
AC=c—a=(2i+j+3k)—(—i+2j+3k)
=3i—]

=4(-140)+4(3-0)=2(—-12+0)
=—4+124+24=32

.'. volume oftheteh‘ahed:om-% [AB AC AD)

1 16 .
=3{32)=?Cu units.
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Question 8.
Fa=1+27+3,b=37+ 2jand =27 + j + 3 then verify that @ x (bx &) = (@- &)b—(a -
b)e

Solution:

=(6-0)i—(9—0)j+ (3 -4k

=6i—9j—k

i j k

2 3

6 -9 —1
=(=2+27)i-(—1-18)j+(—9-12)k
=25i + 19 — 21k o (1)

a-c=(i+2j +3k)-(20 +j + 3k) '

= (1)2) + (2X1) + (3)(3)

=2+2+9=13

. (a-c)b=13(37 +2) = 39 +26]

ax(bxc)=

Also, a-b = (i + 2] + 3k)(3i + 2))
= (1)(3) + (2X2) + (3)(0)
=344+0=7
o (ab)e=7(20 +] +3k) =14 + 7] + 21k
. (a-c)b—(a-b)c
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= (397 +267) — (14i + 7] + 21k)
=25 + 19 — 21k )]

From (1) and (2), we get
ax(bxd)=(@ 2)b-(a- b

Questlon‘-}

Ifd=i —23 b—z—|—23andc =2i —I—_;.l — 2 then find
Max(bxe)

Solution:

o k
bxc= 0

e —
— by =

2 -2

— (=4 —0)i— (=2 —0)j + (1 — 4)k

— —4i+72— 3k

S|Pk

.-.ax(bxc)= 1 -2 0
-4 2 -3

— (6 0)i— (~3—0)j+ (2 8)k

— 6i + 3j — 6k

(i) (@ = E-] x ¢ Are the results same? Justify.
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solution:

axb=|1 —2
2

=(0—0)i—(0—0)j+ (2— (—2))k

e il
o o &=

= 4k

= (0 —4)i— (0 — 8)j + (0 — 0)k
= —4i+8

Gx(bxc)z(@xb)xe

Question 10.
Showthat@ x (bx €)+ b= (Cx@)+ € x (@ x b) =0
solution:
LHS=ax(bxc)+bx(cxa)+cx(axh)
= (2-0)b — (a-b)c + (b-a)c — (b-c)a + (c-b)a — (c-a)b
=(c-a)b—(@-b)c + @-b)e — (b-0)a + (b-c)a— (c-a)b
.. [ ab=b-a]

=0=RHS.
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 1)

e Chapter 1- Mathematical Logic
e Chapter 2- Matrices

e Chapter 3- Trigonometric Functions

e Chapter 4- Pair of Straight Lines

e Chapter 5- Vectors

e Chapter 6- Line and Plane

e Chapter 7- Linear Programming
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.

g ‘11 1l il i


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/

@II 1 WGl GG

FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-5-vectors/

