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Believe in knowledge . . .

Find a unit vector in direction of d = 31 — 2j + 6k.

Find the angle between the vectors d = { — j + k and b=1+ +Jj -

For what value of A are the vectors @ = 21 + Aj + k and b=1- 2j + 3k
perpendicular to each other?

Ifd =1+2j—kand b = 31+ j — 5k , find a unit vector in the direction of @ — b .
If [a’] =+/3, |F | =2and@.b =3, find the angle between a” and b.

Ifd =1+ 2j — 3k and b = 2{ + 4] + 9k, find a unit vector parallel to@ + b .

If|a’| =3, |F | = 2 and angle between a” and b is60°, find@.b .

Find a vector in direction of d = { — 2] whose magnitude is 7.

Find the projection of @ on b if@.b = 8 and b = 2 + 6§ + 3k.

Write the value of p for which

G =31+ 2j + 9% and b = I + pj + 3k are parallel vectors.

Find the angle between two vectors @ and b with magnitudes 1 and 2 respectively
and when |d x E| = /3.

Find the value of p, if (205.6] + 27k) x (1 + 3] + pk) = 0

Write the direction c es-of 1]y jgclined to three coordinate axes.

If p is a unit vector a (x —%macﬂp_u 80 then find |x|.

What is the cosine ofgtﬂe*aﬂglé”tvﬂféh‘the vector V21 + j + k make with y-axis?

Find the value of A, if (21 + 6§+ 14k) x (i—Aj +7k) = 0

Ifad and b are two vectors such that |d. b | = |d x b |then what is the angle between @
and b ?

Vectors @ and b_are such that @] = V3, |F | = g and (d x l_;) is a unit vector. Write

?T‘)

the angle between @ and b .

For what value of p, is (i +]+ E)p a unit vector?

For what value of a the vectors 2i — 3j + 4k and ai + 6] — 8k are collinear?
Write the direction cosines of the vector —21 + J — 5k.

Write the position vector of the mid-point of the vector joining the points
P(2,3,4) and Q(4,1,-2).

Find ‘A’ when the projections of @ = Al + j + 4k on b = 21 + 6§ + 3k is 4 units.
Write the value of (i X j).k + 1.}

Write the value of (£ X ). k(j x k).1

Write the value of the area of the parallelogram determine by the vectors 27 and 3j.

-2 -2 —
Show that |d + b|” = |d|? + |b| , if @ and b are along adjacent sides of a rectangle.

Given AB = 3{ —j - 5k are coordinates of the terminal point are (0,1, 3). Find
coordinates of the initial point.

Prove that |d. b | <
Show that the vector § + J + k is equally inclined to axes.

If @ and b are nonzero vectors, such that @ X b = 0. How are @ and b_related.
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IN'<'eniousinil y .
Believe im kndRdgelf. @, b, ¢ be position vectors of vertices 4, B, C of parallelogram ABCD, find the

position vector of D.

33. Ifa’, b are the position vectors of the points (1, —1), (—2,m). Find the value of ‘'m’
for which@ and b are collinear.

34. If vectors 2i — 5§ + bk and 21 + aj + 4k are parallel, find the value of a and b.

35. If the position vector @ of point (—5, 1) be such that |d| = 13 find A.

36. What are the vertical and horizontal components of a vector @’ of magnitude 5 making
an angle of 150° with direction of X-axis.

37. What is a € R such that |ax’| = 1 where X" = § — 2] + 2k?

38. When |x +y| = |x’| + |¥]?

39. If A is the point (4, 5) and vector AP has components 2 and 6 along X-axis and Y-axis
respectively then write point B.

40. What is the point of trisection of PQ nearer P if position of P and Q are 31 + 3j — 4k
and 97 + 8] — 10k respectively.

41. What are the direction cosines of a vector equiangular with coordinate axes?

42. What is the angle which the vector

31 — 6] + 2k makes with X-axis?

43, If |a’| = 2, |F| =2v3and @ L b what is the value 0f|(i + E|7

44. What is the angle between @ and b , if |ld — E| = |d + E|7

45. What is the area of a parallelogram whose diagonals are given by vectors 21 + j — 2k
and —1 + 2k?

46. If i, j, k are the usual three mutually perpendicular unit vectors then what is the value
of i.(xk)+j. (ixk)+k (Gxi)?

47. What is the angle between® and y" if x.y" = |[X X y'|?

48. Write a unit vector i —~pl 1 le.of 30°.with the positive direction of
X — axis. T]ﬁ éﬁl’t%ﬂﬁj@g
49. If @ and b’ are unit Vtorsisuehrehat( @ + ZF) is perpendicular to (5@ — 45)), then

what is the angle between @’ and b

4 marks
50. Dot-product of a vector with vectors
31 — 5k, 2i + 7j, 1 + j + k are respectively —1, 6 and 5. Find the vector
51. If@ +b + ¢ = 0, show that
Xb =b X¢ =¢ X a@.Also interpret the result geometrically.

52. Show that [@ +b F+ c+a]=2a b c |

53. Ifd = 3t — j + 2k, b= 21+ j—kand ¢ = i — 2j + 2k, then show that
(@ xb)xc ;tE)x(b XC)

54. For the vectors @, b, € provethat @ x (b+¢)+b X (@ +a@)+T x (@+5)=0

55. Find a unit vector perpendicular to the plane ABC, where A, B, C are the points
(3,-1,2),(1,—-1,-3),(4,—3,1) respectively.

56. fa’xb =¢ xXd and@ X¢& =b xd,provethata —d isparallelto b — ¢,
provided@ # d andb # C.

57. If@, b and ¢ are three mutually perpendicular vectors of equal magnitude, prove
that the angle which (@ + b + ¢’) makes with any of the vectors @, b or € is
cos™! (%) :

58. Find the projection of b + ¢ on @, where@ = 20 — 2j + k, b =1 + 2j — 2k and
T =20—j+4k.

59, IE @ =i ot hoaind D= o ks find @ Ve ctor Crsuch that GoXs G- DAyl Con=r3s
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63.

64.

65.
66.

67.
68.

69.
70.

71.

72.

73.
74.

75.

76.
77.

78.

79.

80.

81.

82.

f@+b +¢c =0and|a] =3, |F| = 5and |c’| = 7, show that angle between a” and
b is 60°.

Show that area of parallelogram having diagonals 31 + j — 2k and i — 3] + 4k is
5v3 square units.

Define the scalar and vector product of two vectors @’ and b . If for three non-zero
vectors@, b andC:@.b =a.cand@ X b = @ X ¢, then show that b = ¢,

Find a unit vector perpendicular to each of the vectors @’ + b and@ — F, where

@ =30+2]+2kandb =i+2j -2k

Ifad and b are any two vectors, then give the geometrical interpretation of the
relation |@ + Fl = |a - Fl

Show that angle between any two diagonals of a cube is cos™? G)

Ifa, b and ¢ are position vectors of 4, B and C of a triangle ABC, show that area
of a triangle is 3|€x?+?x?+?x5’|

Ifl@|=2,|b|=3,a.b =4find|@—D|

If the sum of two unit vectors is a unit vector, prove that magnitude of their difference

is V3.
For any vector a’, show that a” = (d.1).1 + (d.j).j + (Ei. E). k.

— — — — 2
Prove that for non-zero vectors@ and b (@ +b).(@+b) = [a’|? + |b | if and only
if@ and b are orthogonal.
If@Xxb =b X¢ # 0, show that@ + ¢ = mb. Where m is a scalar.
@ xb =@ Xx¢ # 0, showthat b = ¢ + ta@. for some real number t.
For any three vectors @, b-dnd ¢ show that @’ — b,b —¢ and ¢ — @ are coplanar.
Find the volume of pFﬂlelop@cﬁﬁl}@ Ulgnuous edges are represented by vectors
a _ 2l - 3‘] + k b Bt“c\c ]DIT)IL’\\PL(/F’& _2l +] - k

—

,b and C are unit vectors suppose
.b =a.c = 0 and angle between b and ¢ 1s —. Prove that@’ = +2(b X F’)

]| 8|

For any two vectors @ and b , prove that (@xb ) = (a)? (_)) —(a.b )

Define vector product @’ X b of two vectors @and b . If la’| = 2, |F| =5, and

| x Fl = 8. Find the value of @ b.

Define @ X b and prove that | x F| =(@. F) tan 6 where 0 is angle between @’
and b .

The volume of a parallelopiped, whose edges are —121 + Ak , 3j — k and

21+ j — 15k is 546 cubic units. Find the value of A.

@. b and ¢ are three vectorssuch that@ X b =¢,b X =a. Provethat@, b,
are mutually at right angles and |F| =1,|c| = |a].

If @ and b are two unit vectors and @ is the angle between them, then show that:
sing = ; |€L — B|.

If any three vectors a’, b, ¢ are coplanar, show that the vectors a” + b,b +¢C and
¢’ + a are also coplanar.
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Answers
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44,

45.

46.
47.

48.

49.
50.
55.
58.
59.

63.

64.
67.
74. 14 cubic units
77.
79. —3,179

| NlwN | §
—_

|%|vl>|=l
~>
+
N | =
>

W w Ay
[

ﬂ‘
o)}

vl
N

k
—10% — 7 + 4k)

N

+

QlwleIU'l N
~> —~>
=l +
@llwlwwlw
~>
I+
WlrRrWwIN
P )

S

(@)]

CByAl'un Kumar Shukla

usinfinity




-
in@eniousinfini’ry

Believe in Enowﬂz@e .




