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VECTOR ALGEBRA

Topic 1 Very Short Answer Type Questions

1.1f the vectors 22 + 37 — 6k and 47 — mj — 12k are parallel find m.

o Watch Video Solution

2. Write the vector joining the points A(2,3,0) and B(1,2,4).

o Watch Video Solution
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https://dl.doubtnut.com/l/_GNizfKIXhmmK
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3. Define collinear vectors.

o Watch Video Solution

4. Define negative of a vector.

o Watch Video Solution

5.Find the direction cosines of vector, 27 + j + 3k.

o Watch Video Solution

6. Define unit vector.

o Watch Video Solution

— R R "~ — N R o —
7.1f AB = 31 + 25 + 6k, OA = 1 — 7 — 3k, find the value of OB.



https://dl.doubtnut.com/l/_2nmt9bk9CFAZ
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| ) Watch Video Solution

8. The magnitude of the vector 67 4 25 + 3kis ?

° Watch Video Solution

9. Write a vector in the direction of the vector 7 — 25 + 2k that has

magnitude 9 units.

° Watch Video Solution

10. Write the value of cosine of the angle which the vector

e =i + 7 + k makes with y-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_o7p2isqCKHcv
https://dl.doubtnut.com/l/_dLGmfATcHBMa
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11. Write a unit vector in the direction of the sum of vectors

— 4 ~ 2 - 4 ~ 2
a =21+2)—5kand b =21+ 5 — Tk.

° Watch Video Solution

12. Write the value of p for which the vectors 3%+23'+97<: and

1 — 2pJ + 3k are parallel vectors.

° Watch Video Solution

. — . . T . .
13.Find a vector a of a magnitude 51/2 making an angle of 1 with x-axis

s
) with y-axis and an acute angle 8 with z-axis.

° Watch Video Solution

14. Find a vector in the direction of vector 27 — 3j + 6k which has

magnitude 21 units.

| e |
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| &J Watch Video Solution I

N A N - N PN
15.1f @ = =3 + 29 —zk and b = 31 — yj + k are two equal vectors,

then write the value of x+y+z.

° Watch Video Solution

. — T s T A
16. If a unit vector a makes an angle 3 with 7, s with j and a acute

angle 6 with k, then find the value of 6.

° Watch Video Solution

17. Write a unit vector in the direction of the sum of vectors

— 4 ~ > - N ~ 2
a =21 —7+2kand b = — 1+ 5+ 3k

° Watch Video Solution



https://dl.doubtnut.com/l/_pxwHmH356Sag
https://dl.doubtnut.com/l/_SVRJfhHZXaax
https://dl.doubtnut.com/l/_1n7sBKUdo4oF
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18. Consider two points P and Q with position vectors
- - .7 - o .

OP =3a —2b and OQ = a + b. Find the position vector of a
point R which divides the line joining P and Q in the ratio 2:1 , (i)

intermally, and (ii) externally.

° Watch Video Solution

. , " - 7 = o7
19. L and M are two points with position vectors 2a — b and a +2b

respectively. Write the position vectors of a point N which divides the line

segment LM in the ratio 2 : 1 externally.

° Watch Video Solution

— n n ~
20. Find a unit vector in the direction of A = 37 — 25 + 6k.

° Watch Video Solution



https://dl.doubtnut.com/l/_qvnh1Jnhdacn
https://dl.doubtnut.com/l/_2fpcM2Cdzx2z
https://dl.doubtnut.com/l/_oQwwqQOtV5pS

21. Find the sum of vectos a = 1 — 2_}' + IAc, b= — 2 + 43' + 5k and

c:%—63—7l::.

° Watch Video Solution

22. Find the scalar and vector components of the vector with initial point

(2, 1) and terminal point ( — 5, 7).

° Watch Video Solution

23.If a line has direction ratios 2,-1,-2 then determine its direction cosines.

° Watch Video Solution

24.If A, B and C are the vertices of a triangle ABC, then what is the value

of AB+ BC +CA?

° Watch Video Solution



https://dl.doubtnut.com/l/_oBbolsToo42X
https://dl.doubtnut.com/l/_UAhvPY6FtTtf
https://dl.doubtnut.com/l/_Zu5f6LujQzKF
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25. Find the magnitude of the vector d =3 + 25+ 6k.

° Watch Video Solution

26. Find the magnitude of the vector

(22_33_6z;)+(_z+3+4@).

° Watch Video Solution

27. Write the direction cosines of the line joining the points (1,0,0) and

(0,1,1).

° Watch Video Solution

28. For what value of 'a' the vectors 27 — 33’ + 4k and ai + 63 — 8k are

collinear ?

s I
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| ¥ Vvatch Video Solution J

29. Write the direction cosines of the vector 27 + 3 — 5k,

° Watch Video Solution

30. Find the position vector of the mid point of the line segment joining

the points A(5% + 33) and B(3% — 3)

° Watch Video Solution

— 4 A 2 - 4 ~ 2 — .
3.If @ =22 — 3+ 3kand b = (6@ + A7+ Qk) and a is parallel to

%
b, find the value of .

° Watch Video Solution

32. In a triangle ABC, the sides AB and BC are represented by vectors

2% — j+ 2k, i + 37 + 5k respectively. Find the vector representing CA.


https://dl.doubtnut.com/l/_DETgm8VkNUgS
https://dl.doubtnut.com/l/_IKNm0SaANv5o
https://dl.doubtnut.com/l/_r2P7HA6Yt4b5
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° Watch Video Solution

33. Find the position vector of the mid point of the line-segment AB,

where A is the point (3, 4,-2) and B is the point (1,2,4).

° Watch Video Solution

34. Write a vector of magnitude 15 units in the direction of vector

i — 25+ 2k.

° Watch Video Solution

Topic 1 Short Answer Type Questions |

1.If the position vectors of the points A and B respectively are i+2j-3k and

jk find the direction cosines of AB

° Watch Video Solution



https://dl.doubtnut.com/l/_XkvxO3TY63Fh
https://dl.doubtnut.com/l/_vdgYOoqKqNim
https://dl.doubtnut.com/l/_vBQiPzGfhxwI
https://dl.doubtnut.com/l/_nVzIbjE75Ql4

2. Find a vector of magnitue 8 units in the direction of the vector,

W@ =5i—j+2k

° Watch Video Solution

3. Find A if the
4 =i+3j+k b=2i—j—kand =X +7j+3k

coplanar

vectors

are

° Watch Video Solution

— — — —
4.Find‘b ,if<7+ b).(?— b) :8and]?):8‘b}

° Watch Video Solution



https://dl.doubtnut.com/l/_nVzIbjE75Ql4
https://dl.doubtnut.com/l/_QfCUS4rcpt7O
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5. Find the area of the parallelogram whose adjacent sides are

A A~ fa) % A A A
determined by the vectors @ =7 J+3kand b =21 —T7)+ k.

° Watch Video Solution

6. Find a vector of magnitude 11 in the direction on opposite to that of

PQ. Where P and Q are the points (1,3,2) and (-1,0,8), respectively.

° Watch Video Solution

7.1f the points (-1,-1,2), (2,m,5) and (3,11,6) are collinear, find the value of m.

° Watch Video Solution

8. Obtain the projection of the vector a =2 + 3 + 2k on the vector

— N ~ ~
b =i+2j+k

° Watch Video Solution



https://dl.doubtnut.com/l/_AbpXOQuXpO8K
https://dl.doubtnut.com/l/_eWGTHJ912hne
https://dl.doubtnut.com/l/_jMcz072amkYy
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Topic 1 Short Answer Type Questions li

1. Show that the position vector of the point P, which divides the line

_>
joining the points A and B having position vectors @ and b internally in

%
mb +na

m-+n

ratio m:n is

° Watch Video Solution

~ ~ ~ ~ ~ ~ ~ ~
2.0f @ =21 +2j+3k b= —i+2j+k and ¢ =37 +2j such

— o\ : —
that @ + A b is perpendicular to c,then find the value of \.

° Watch Video Solution

3. Show that the points A(1,2,7), B(2,6,3) and C(3,10, — 10 are

collinear.

° Watch Video Solution



https://dl.doubtnut.com/l/_yM5V0o6dwFxm
https://dl.doubtnut.com/l/_5cJCZjbvdKdl
https://dl.doubtnut.com/l/_hzwKOxfeDF47
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4.Find all vectors of magnitude 10+/3 that are perpendicular to the plane

of%+23’—|—l§:and—2+33+l§:.

° Watch Video Solution

5.Find the direction cosines of the vector 7 + 23’ + 3k

° Watch Video Solution

~ ~ ~ — N ~ ~ N N ~
6.01f @ =3+ j+hk b—=4i—-2j+3kand ¢ =i—2j+Fk find a

vector of magnitude 6 units which is parallel to the vector

%
294 — b +3¢.

° Watch Video Solution

Topic 2 Short Answer Type Questions |


https://dl.doubtnut.com/l/_z4IHCWeeZIgm
https://dl.doubtnut.com/l/_5yvtQO1AdUht
https://dl.doubtnut.com/l/_1LAgv4FVWQYg
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1. IFE> is a unit vector such that (? — 7) (? + ﬁ) = 8 find ‘?(

° Watch Video Solution

— Y : — Y
2.If @ and b are unit vectors, then find the angle between a and b,

, - 7. .
given that | v/3a — b | is a unit vector.

° Watch Video Solution

3.Find the projection of vector 7 4 33 + 7k on the vector 2 — 3] + 6k.

° Watch Video Solution

— —
4.1f d and b are perpendicular vectors q + b ‘ =13 and ‘7’ = 9,

find the value of

%
4

° Watch Video Solution



https://dl.doubtnut.com/l/_FZu8roo8qxU6
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5. Write the projection of the vector i+ J+ k along the vector 7.

° Watch Video Solution

6. Write the value of A so that the vectors a = 2i + Aj +k and

- . .
b = 1 — 2j + 3k are perpendicular to each other ?

° Watch Video Solution

7. Write the projection of the vector 7%—|—3—4l§: on the vector

2% + 67 + 3k.

° Watch Video Solution

. — O —
8. Write the projection of b + ¢ on a, Wwhere
%
c

A

7—21—2y+kb—z+23—2kand = z—3+4fc.

° Watch Video Solution



https://dl.doubtnut.com/l/_M9NUvMnnfHYU
https://dl.doubtnut.com/l/_a9F1xhPRQRpx
https://dl.doubtnut.com/l/_gItaVxipplvN
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9. Find ‘E) , if for a unit vector 7, (? + E)) (? — E)) = 15.

o Watch Video Solution

10. Find ‘A’ when the projection of 7:)\3—1—34—4% on

— . R .
b =21+ 65 + 3k is 4 units.

° Watch Video Solution

nif a| = V3,

_>—>
a.b.

— - - .
b‘ = 2 and angle between a and b is 60° , find

° Watch Video Solution

12. Find the angle between the vectors 7:2—#3—#1; and

— ~ N ~
b=i—j+k.

>
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| @ \Watch vVideo Solution ]

. — 7 .
13. Write the angle between two vectors a and b with magnitudes /3

. N
and 2 respectively having a. b = /6.

o Watch Video Solution

14. Find the value of A if the vectors 7:33—1—3—21;: and

- . .
b = 1+ \j — 3k are perpendicular to each other.

o Watch Video Solution

Topic 2 Short Answer Type Questions i

— - - N - A — A -
Lfa =2 +2j+3k b= —i+2j+kand ¢ =37+ 2jsuch that

%
I + A b is perpendicular to ?, then find the value of A.

° Watch Video Solution



https://dl.doubtnut.com/l/_wD2ibyuRpEUv
https://dl.doubtnut.com/l/_soI5q3Y4fXxk
https://dl.doubtnut.com/l/_wSBtqXt9cVU5
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— — —
2. If two vectors E) and b such that ’?) = 2‘ b ‘ = 3 and 7. b =6,

%
find |d — b'.

° Watch Video Solution

PN A - SN N
3.I1‘E> =1 — 7+ Tkand b =5t — 5 + Ak, then find the value of A so
O N =
that @ + b and a — b are perpendicular vectors.

° Watch Video Solution

- 7 = ,
4. If a, b, c are three mutually perpendicular vectors of equal

. e T .
magnitude, then the angle § which a + b + ¢ makes with any one of

three given vectors is given by

° Watch Video Solution



https://dl.doubtnut.com/l/_B7nOaiLVcNoP
https://dl.doubtnut.com/l/_3dmjsZFRtrJD
https://dl.doubtnut.com/l/_Z3MZc0k3DLZe

= N —
5. Vectors a, b and ¢ are such that 7—% b +?:0 and

—

%
=3,|b ‘ = 5 and {?‘ = 7.Find the angle between @ and b.

° Watch Video Solution

— 4 ~ 2. .
6. The scalar product of the vector ¢ = % + 5 + k with a unit vector

Y o
C

along the sum of vectors b = 27 + 4j — 5k and =\t + 25+ 3k is

equal to one. Find the value of A and hence find the unit vector along

- =
b + c.

° Watch Video Solution

- —
7.1f @ and b are two vectors such that

7+?):]7

, then prove tat

- 7. : -
2a + b is perpendicularto b.

° Watch Video Solution



https://dl.doubtnut.com/l/_ymFXBJCFdJK3
https://dl.doubtnut.com/l/_QrMppHm8s7qP
https://dl.doubtnut.com/l/_t90aXolv1an7

%
8. If the sum of the unit vectors @ and b is a unit vector. Show that the

magnitude of their difference is /3.

° Watch Video Solution

— —
9. If a, b,? are three vectors such that (E)‘ = b, b‘ = 12 and

— —
’?) =13 and 7—# b +Z> =0, find the value of
O e
a. .¢c +c.a.

° Watch Video Solution

_>
10. If two vectors ‘ a ( =2,

=
‘ =1land a. b =1, then find the value

— o
of(3?—5b).(27+7b).

o Watch Video Solution



https://dl.doubtnut.com/l/_B2JYPtp3ud67
https://dl.doubtnut.com/l/_mveLyQ81Q4gs
https://dl.doubtnut.com/l/_nzo9JbyXZ5B2

_>
1. If 7, b and ? are three vectors such that ‘7( =3, b‘ =4 and

— . .
’ c ) = 3 and each one of them is perpendicular to the sum of the other

%
two, then find 74— b —I—?.

° Watch Video Solution

12. The dot product of a vector with the vectors 7 — 3k, 2 — 2k and

7 + 7 + 4k are 0, 5 and 8 respectively. Find the vector.

° Watch Video Solution

— 4 ~N 2 PO 0% i
1.If a =20—-37+k, b = —1+ k, 27 — k are three vectors,
— - =
find the area of the parallelogram having diagonals a + b and b + c.

° Watch Video Solution



https://dl.doubtnut.com/l/_SGqdscuH9ke5
https://dl.doubtnut.com/l/_oL1kklUq8ziZ
https://dl.doubtnut.com/l/_j2XyBV4EyNRY
https://dl.doubtnut.com/l/_ZbyLEirYZiT7

, , . - 7
2. Find the unit vector perpendicular to both the vectors a 4+ b and

- —
a

— IS - 4 A >
a — bwherea =t+j+kand b =1+ 25+ 3k.

° Watch Video Solution

_>

— 2 A - 2 A 2 -
3.f a =37 —jand b =27+ j— 3k then express b in the form of
- = — — . N
b = by + by where by | | a and by perpendicularto a.

I

° Watch Video Solution

s s - ..

4 If?zi—ky—k and b =7 —k, find a vector ?, such that
_>

E)x?:bandﬁ.?:&

° Watch Video Solution

5. Using vectors, find the area of the triangle with vertices are A(1,2,3), B(2,

-1,4) and C(4,5,-1).

| o WMl L\ dan C Al iklmn
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6. Find the unit vector perpendicular to the plane of AABC whose
vertices are

A(3,-1,2), B(1,-1,-3) and C(4,-3,1)

° Watch Video Solution

- s ~ - 2 ~ » — sA -
7.let a =1 +454+2k, b =31 — 25+ 7kand ¢ = 2¢ — j + 4k. Find
%
a vector ? which is perpendicular to both E) and b and ? ? = 18.

° Watch Video Solution

8. Find the area of the triangle with vertices A(1,1,2), B(2,3,5) and C(1,5,5).

° Watch Video Solution
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9. Find the unit vector perpendicular to each of the vectors

— — R . “ — N n "
@+ b and @ — b where @ =33 +2j+2k and b =i +2j — 2k

° Watch Video Solution

10. Find the vector E) which is perpendicular to both 3 = 47 + 55 — k

% 3 ~ 7. A ~ ~
and S :i—4j+5kand?.?:21,where?:3i+j_k.

° Watch Video Solution

11. Find the unit vector perpendicular to the plane ABC where the position

vectors A, B and Care 27 — j + k, i+ 7+ 2k and 27 + 3k.

° Watch Video Solution



https://dl.doubtnut.com/l/_oz76SHJBrBg9
https://dl.doubtnut.com/l/_5ICCeIzKXMcy
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— — , - 7 = =
12.If a, b and c are three unit vectors suchthat a. b = a.c =0
Y —. m — - =
and angle between b and c is 5 Prove that a = +£2( b x ¢ |.

° Watch Video Solution

— 4 A s 7 4 ~ 2 — 2 ~ 2
B.Let a =1+47+2k, b =31 —-27+7k and ¢ = 21 — ) + 4k.

. = . — -
Find a vector p which is perpendicular to both a and b and
— =

p.c =18

° Watch Video Solution

Topic 4 Short Answer Type Questions li

e e - 7 =
1.Provethat[a—|—b,b—{—c c+a}:2[a,b,c].

)

° Watch Video Solution



https://dl.doubtnut.com/l/_rvqsVEER8ezn
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https://dl.doubtnut.com/l/_YgzQTf7etLbi

— 7 — : A 4
2.If a, b and c are three unit vectors suchthat a + b + ¢ = O,

- =
find thevalueofE). b + b.?—l—?. 7.

° Watch Video Solution

— — — — —
3. Prove that [7, b,?+d] - {7, b,?] n [7, b,d].

o Watch Video Solution

— —
4. If the vectors a, b and c¢ are coplanar, prove that the vectors
- > - =
a + b, b+ c and ¢ + a arealso coplanar.

° Watch Video Solution

5. Show that the four points A, B, C and D with position vectors
4%—!—53—}-12:—3—15,3%—!—934—4]% and 4(—7Al—|—3—|—l;:> respectively

are coplanar.
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| o Watch Video Solution

6. Find the value of A, if the point with position vectors
3%—23—]2:,27?—}—33—4];:, —'z+3+2iz and 424—53-1—)\];: are

coplanar.

° Watch Video Solution

A 7 A
7Ifa—2z—3j—|—4k,b 1 23—3kandc—3z—|—4g—k then

_>
find (b X c> and <E>>< b) _> Is,
_>(b x?):(a ) c ?

° Watch Video Solution
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