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VECTOR ALGEBRA

Important Questions
Multiple Choice questions-

1. In AABC, which of the following is not true?

C

A ]
(a)ﬁ+?€+€7¢f=6
(b)AB + BC-AC =0

() AB-CB+CA=0

2.1fa and 1_5 are two collinear vectors, then which of the following are incorrect:
(a) b = Ad tor some scalar A.

(b)d=+b

(c) the respective components of @ and b are proportional

(d) both the vectors @ and b have the same direction, but different magnitudes.

3. If a is a non-zero vector of magnitude ‘a’ and Aa non-zero scalar, then Ad is unit vector if:

(a)A=1
(b)A=-1
(c)a= Al

1
(d)a=m

4. Let A be any non-zero scalar. Then for what possible values of x, y and z given below, the
vectors 21 — 3j + 4k and xi — yj + zk are perpendicular:

(@) x=2N.y=A,z=A
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VECTOR ALGEBRA

(b)x=AN,y=2\,z=-\
(c)x=-A,y=2\,z=A
(d)x=-A\,y=-2\, z=A.

- 7 - i \/2 > 7. . .
5. Let the vectors a and b be such that |a| =3 and |b| = P then a x b is a unit vector if the

angle between d and b is:

(a)

NE

3

(b) -

4

(c) =

3

(d) >

6. Area of a rectangle having vertices

(a)%square unit
(b) 1 square unit
(c) 2 square units

(d) 4 square units.

7. 1f B is the angle between two vectors a, B thend. b0 only when
(a)0<B< %

(b)0<0< g

(c)0<B<Tm
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VECTOR ALGEBRA
(d)o<B<mn
8. Let d and b be two unit vectors and 6 is the angle between them. Then a + b is a unit vector
if:

s
4

(@)@ =

(b) B =

wla

(c)6 =

SIS

(d)6=="
9.1f{i, ], k} are the usual three perpendicular unit vectors, then the value of:
L(fxk)+j.(ixk)+k.(x])is
(a) O
(b) -1
(c)1
(d)3
10. If 8 is the angle between two vectors d@ and b, then |d. b| = |d x b| when 8 is equal to:
(a)0
w

(b) ~

4

T

(c)3
(d)
Very Short Questions:

1. Classify the following measures as scalar and vector quantities:
(i) 40°
(i) 50 watt

(iii) 10gm/cm?
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VECTOR ALGEBRA

(iv) 20 m/sec towards north
(v) 5 seconds. (N.C.E.R.T.)
2. In the figure, which of the vectors are:
(i) Collinear
(ii) Equal

(i) Co-initial. (N.C.E.R.T.)

3. Find the sum of the vectors:
G=1—2j+kad=—2i+4j+5kandé =4 =65 — Tk (CBSE 2012

4. Find the vector joining the points P (2,3,0) and Q (-1, — 2, — 4) directed from P to Q.
(N.C.E.R.T.)

5. If d =xi + 2j - zk and b” = 31 = yj + k are two equal vectors, then write the value of x +y +
z. (C.B.S.E. 2013)

6. Find the unit vector in the direction of the sum of the vectors:

-~ -~ - .

G=2i—j+2kandb=—i+ j+3k(NCERT

7. Find the value of ‘p’ for which the vectors: 37 + 2j + 9k and i - 2pj + 3k are parallel.
(A.I.C.B.S.E. 2014)

8. If @ and b are perpendicular vectors, |d + b| = 13 and |@| =5, find the value of |b]
(A.I.C.B.S.E. 2014)

9. Find the magnitude of each of the two vectors a and 5 having the same magnitude such
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that the angle between them is 60° and their scalar product is % (C.B.S.E. 2018)

10.Find the area of the parallelogram whose diagonals are represented by the vectors: a@ =21 -
3j+ 4k and b = 2i -j+ 2k (C.B.S.E. Sample Paper 2018-19)

Short Questions:

1. If Bis the angle between two vectors:

i — 23 +3kand 37 — 2:} + k find sin6. (C.B.S.

m

2018

2. Xand Y are two points with position vectors 3a+bandd-3b respectively. Write the po-
sition vector of a point Z which divides the line segment XY in the ratio 2:1 externally.
(C.B.S.E. Outside Delhi 2019)

3. Find the unit vector perpendicular to both @ and E, where:

-~ -~

G=41—j+8kandb=—j+k

4. 1fG=21+2j+k b=-1+2]+kand =30+ are such that @ + Ab is perpendicular to &,
then find the value of A. (C.B.S.E. 2019 C)

5. Letd=1+2j-3kand b=30 ~ j + 2k be two vectors. Show that the vectors (d + B) and

—

(d - b) are perpendicular to each other. (C.B.S.E. Outside Delhi 2019)
6. If the sum of two-unit vectors is a unit vector, prove that the magnitude of their difference

is V3. (C.B.S.E. 2019)
7. if@+b+Z=0and |@| =3, |b| =5and |d@| = 7, then find the value of d-b + b-¢ + &-d
(C.B.S.E. Sample Paper 2019-20)
8. Find |d - b|, if two vectors a and b are such that |@| =2, | b | =3 and @b = 4. (N.C.E.R.T.)
Long Questions:

1. let @ =40 +5j -k and b =1 — 4f + 5k and & = 31 + j - k. Find a vector @ which is
perpendicular to both ¢ and bandd -d=21. (C.B.S.E. 2018)

2. fg=1+j+kandd=1-2j+k, find a vector of magnitude 5V3 units perpendicular to the
vector ¢. and coplanar with vector p and ¢. (C.B.S.E. 2018)
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VECTOR ALGEBRA

3. Ifi+]+k,2i+5f,30+2j -3k and i - 6] - k respectively are the position vectors of points
A, B, Cand D, then find the angle between the straight lines AB and CD. Find

4. f@+b+C=0and |G| =3, |b| =5, and || =7, find the angle between @ and b. (C.B.S.E.
2014)

Case Study Questions:

1. A barge is pulled into harbour by two tug boats as shown in the figure.

VA

11}

10}

9t

g

2t

6 |

5t

4t

3}

2..

il . -

X' —————t 4 ) — X

Ol 12345678 9101112
y'\l

Based on the above information, answer the following questions.
I. Position vector of A is:

adi+ 23

b. 41 + 10

c. 41 —10j

d.4i—2j
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Il. Position vector of B is:
a 41 +4j
b.61 + 6)
c 91+ 7j
d 31+ 3j

iii. Find the vector AC in terms of 1, _] ;

-~

b. —8j
c. 81
d. None of these

ivifFA=1+ 2j ~+ 3Kk, then its unit vector is:

-~

2]

i 3k

2j
V14

2} 3j
¢/t Vi

d. None of these
V. If;A. = 41 -+ 3j and B = 3i B 45, then |1i| * IEI =

a 12
b. 13
€34
d 10

3i k
b + +\/—ﬁ

V14

i
RV

2. Three slogans on chart papers are to be placed on a school bulletin board at the points A,
Band C displaying A (Hub of Learning), B (Creating a better world for tomorrow) and C
(Education comes first). The coordinates of these points are (1, 4, 2), (3, -3, -2) and (-2, 2, 6)
respectively.
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VECTOR ALGEBRA

Hub of Learning

C
Education
comes first

B
Creating a

| better world
for tomorrow

Based on the above information, answer the following questions.
. Let EL’, B and C be the position vectors of points A, B
and C respectively, then a-+ l; +Cis equal to:

a 2i = 3j 4 6k
b 21 — 3j — 6k
c. 21+ 83 + 3k
d.2(71+ 8] + 3k)

Ii. Which of the following is not true?

a AB+BC+CA=0

1

b.AB +BC — AC =

cAB-+BC — CA =0

i AB_—CB+CA =0
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iii. Area of AABC is:
a. 19 sq. units

b. /1937sq. units
. % v/1937sq. units
d. 4/1837sq. units

Iv. Suppose, if the given slogans are to beplaced on a straight line,

then the value of |ﬁ x b —I—b x E—I— &% ﬁl will be equal to:

ol
=2

e B s i 1

iy
.0

| + 6k, then unit vector in the direction of vector & is:

=
)
|

]

=¥

_I_

[l
ey

2% _ 3% 61
85 1] ?k
2= ;A% 6T
bl 2] ok
&% g BE ¢ By
c.?,1+?]+?k

d. None of these

Answer Key-

Multiple Choice questions-
1. Answer: (c) AB+BC-CA=0
2. Answer: (d) both the vectors d and b have the same direction, but different magnitudes.

1
3. A c(d)a=—
nswer: (d) a 7

4. Answer:(c)x=-\,y=2A,z=A
5. Answer: (b)%

6. Answer: (c) 2 square units
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VECTOR ALGEBRA
7. Answer: (b)0<0O< g

8. Answer: (d) 6 = 2?n
9. Answer: (d) 3

10.Answer: (b) %

Very Short Answer:
1. Solution:
(i) Angle-scalar
(ii) Power-scalar
(iii) Density-scalar
(iv) Velocity-vector
(v) Time-scalar.
2. Solution:
(i) @, ¢ and @ are collinear vectors.
(ii) @ and C are equal vectors.
(iii) E, ¢ and d are co-initial vectors.
3. Solution:
Sum of the vectors=a + b + &
=(i=2] +k)+(=2i+4] +5k)+ (i—6] —Tk)
=(i=2i+0)+(=2] +4j —6))+(k+5k — 7k)
=—4f <k
4. Solution:
Since the vector is directed from P to Q,

=~ P is the initial point and Q is the terminal point.
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~ Reqd. vector = WZ)

A A A s A A
=(—i—-2j—-4k)-(2i+3j+0k)
=(~1=-2)i+(~2=3) j+(-4-0) k
=—3i-5j-4k.

5. Solution:
Here
G=b=zi+2j—2k=31@j+k
Comparing, A:=3,2=-yi.e.y=-2,~z=1l.e.z=-1.
Hence,x+y+z=3-2-1=0.

6. Solution:
- A A A
We have :a=2i—j+2k

-t A A n
and  p=—j 4 j+3k-

- = =
c=a+b
A A A A LY Y

=(2i—j+2k) +(—i+j+3k

=i+0.j+5k

Sl l=y12 402 452
= J14+0+25 = 26.

: -3
. Regd. unit vectm-=2=%
lel
A A A A A
_i+0j+5k _ i+5k
V8 26
7. Solution:

The given vectors 31 + 2j + 9k and i - 2pj + 3k are parallel
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8. Solution:
We have :|a+b|=13,
Squaring, (a+5)* =169

-5 > 5 r—
|2 +|B P +2a.b =169
2 -

=(5+|b [F +2(0) =169
[+ aand bare perpendicular = ab=0 ]
= [B]* =169 - 25 = 144
Hence, |b] = 12

9. Solution:

By the question, |a@| = [b] ..(1)
Now @ -b = |E£|[B| cos 6

= 3 = [d]|@] cos 60° [Using (1)]
9 _ =2

=3 =a]" (3)

= |af® = 9.

Hence, || = B] = 3

10.Solution:
We have: g =2i —3j+4k
and E=2F—_}+?JE
i ]k
axb=2 —3
2 =1 2
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47 +4k
rea of the parallelogram = %]Ei x b

Short Answer:
1. Solution:

laxbl
1@kl

We know that sin 8 =

) (—2]+3k) X3 =2 +k)
=ginf= —————— ——
li=2j+3kI3i=27+k]|

A1)

Now (f —2] +3k)x(3f =2] +k)

;3 k
_|1 -2 3
3 -2 1

= {(-2+6)— j1~9) +k(—2+6)

=4 +8] +4k .
«. |4 +8]+4K|= JI6+64+16
= 96 = 4\/6

and |i—2j+3k| = Vi+4+9 = Vid;

13f=2]+kl= JO+a+1=+14-
a6 as

- From(1),sin0= ]4Jﬁ= R

26

Hence,sinf= —.
: 7

2. Solution:

Position vector of

. 2a-3b)-(3a+B) = w7
A= 57 =—a—"Tb
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3. Solution:

Wehave: G=4i —j+8k,b=—]+k.

i ]k
4 -1 8
0 -1 1

axb =

= i(~1+8)~ j(4=-0)+k(- 4+0)
= Ti-4j-4k.

laxB| = N2 +(- 42 £(- 4)?

= J49+16+16= 81 =9

Hence, the unit vector perpendicular to both a and b

ixb Ti-4j-4k 7T: 4. 4

= — = =—i—-——j—=k

@ x b 9 9 97 9
4. Solution
We have

a=&':2'+23+fcandgf —%—}—23—|—iz
SG+Ab = (21 +27 +8k) + A(—1 + 2] + k)
= (2 - Ni+2+2N)] + 3+Nk!

Now, (@ + AB] is perpendicular to ¢,
~(@+Ab)- =0
>(@2-Ni+@2+2N)]+@+Mk). (35 + §) =0
=(2-A)(3)+(2+2A) (1) +(3+A)(0)=0

=>6-3A+2+2\A=0
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=-\,+8=0.
Hence, A, = 8.

5. Solution:
Here, @ + b = (1 + 27 - 3k) + (3% — j + 2k)

:4§+3—i'c
andg — b= (i +27 - 3k)~(37 - j + 2k
:-2%+3_}'—5fc.

Now,

—

G+b.G—b=(47+j— k)-(27+3 ] - 5k)
=(4) (-2) + (1) (3) + (-1) (- 5)

=—8+3+5=0.

)

Hence @ + b is perpendicular to @ — b.

6. Solution:
Wehave:lai:ﬁ‘:l, Ez+5|=1.
Let AB = g, BC=b
Then, AC = AB+BC =a+b
and D_ﬂ = DA + AB

AD + AB = AB - AD

=

o1

oyl

www.swottersacademy.com



VECTOR ALGEBRA

D C

=l

Ay
o

A

By the question,

— > >
|AB| = |BC| = |AC] =1
= AABC is equilateral, each of its angles being 60°

= «2DAB =2 x 60° =120° and £ZADB = 30°.

By Sine Formula,

DB _ AB
sin /DAB  sin ZADB
[DB| _ |AB|
sin 120° sin 30°
8 |EH-| = sin120° lﬁl
~ sin30°
V312 .
= ”—2}(1 = ‘Jg.

Hence, IE-!_:.'| = Ji

7. Solution:
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Here.E+E+E=ﬁ
=>(::+E+E)-(::+E+E]=[}

_ a-a+a-bta-c+b-a+b-b
c=0

—

+b-c+c-atc-b+c:
= [af +[p" +[¢[ +2(a-B+B-2+c-a)=0
= 3245247242 (E-E+B*5+E-E)=ﬂ
. 2(1-1-5+5-E+E-5)=__{g+g5+4g).

Hence, a-b+b-c+c- ;__Q_

2

8. Solution:

-

Here, a+b+c=0
:(E+E+E}-(E+E+EJ=[}
—a-a+a-b+a- r:+.!r5 b-b
+b.c+c-a+c-b+c-c
‘a‘ +|b| +l| +2(a-b+b-c+c-a)=0
= 3245247242 (a-b+b-c+c-a)=0
= 2(a-b+b-c+c-a)=—(9425+49).

Hence, a-b+b-c+c- E—-%.

Long Answer:

1. Solution:

~

Wehave: @ =41 + 55 — k
b=i 3+5kand
E=3%+3’—ic
Letcf=x%+y3‘+ziz:
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since d is perpendicular to both ¢ and b
d-¢=0andd -b=0

:(x% +y3’+zic)_(3% +3’ —}Ac)=0

and (x% + y3’ + zfc) . (% -43+5_}') =0

=3x+y-z=0..(1)

and x-4y+5z=0..(2)
Aiso,d - @ =21

= (x1 + yj’ + zic). (47 ¥ 53’ “ I::) =21
= 4x + 5y-z=21...(3)
Multiplying (1) by 5,
15x+5y—5z=0..(4)
Adding (2) and (4),
16x+y =0..(5)
Subtracting (1) from (3),
X+ 4y =21..(6)

From (5),

y =-16x...(7)

Putting in (6),

X—64x =21

-63x: =21

Putting in (7),y = —16 (_%) — 1_;3
Puttingin (1),3 (—3) + 1_?? )
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z=13/3

g ~

Henced = — 51 + —3§3 —33—k

le

2. Solution:
let? = ai +bj+ ck be the vector.
Sincer L ¢
(1) (@) +(-2) (b) +1(c)=0
=>a-2b+c=0
Again, p , g and 7 and coplanar,
~ [P g r]=0

L. 1 %
= |1 =2 1{=0
a b ¢

= (1) (-2c=b)—=(1) (c—a) + (1) (b+2a) =
= -2c-b-c+a+b+2a=0

=>3a-3c=0

=>a-c-0

Solving (1) and (2),
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a b C

2= T 141 042

a _b ¢
= 2 52773
4 P_£
2 f =1 =0
o= 1i+1]+1k
L IFI= 43,
: . F i+j+k
..Umtvectﬂrr—”_,_l- Ji

Hence, the required vector = 5-\,6 r

=543

i+ j+k

A

=5 (+j+k).

3. Solution:

Note: If ‘©" is the angle between AB and CD,

then 8 is also the angle between AB and Cﬁ :

—
Now A B = Position vector of B — Position vector of A

=Qi+5)-(+]+k)=i+4]—k.

~ VABI = J()? + @) + (-1 =342 .
Similarly, CD =—2f — 8] + 2k
and |CD =642 .

Thus cos B = %
IABIICDI
- H=2)Y+ 4(-8B)+(—-1D(2) 2 —36

=-1.
(3v2)(6+2) 36

| —) —
Since 0 €6 <, it follows that 8 = 1. This shows that AB and CD are collinear.

— B
Alternatively, AB = —35CD which implies
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that AB and CD are collinear vectors.

4. Solution:

|2

-

—
+2|lallblcos8=|cC

where ‘0’ is the angle between aand b

= (3)2+(5)2+2(3)(5) cos8=(7)2

=9 +25+30cos 6=49

:>30cose=49—34=>cose=%

= 0=60°.

Hence, the angle between g-and 5 is 60°.
Case Study Answers:

1. Answer :

. (b) 41 + 105
Solution:

Here, (4, 10) are the coordinates of A.

. P.Vof A =4i+10j
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ii. (¢) 9i + 7j
Solution:

Here, (9, 7) are the coordinates of B.

. PVofB=09i+7j

iii. (b) —Sj
Solution:
Here, PV, of A = 41 + IOj and P.V. of
C=4i+2]j
AC=(4-4)i+(2-10)) = -8j

. : 2j 3k
v@ g ta T va
Solution:

Here,ﬁ=i+23+3f(

Al=VIZ+22 4+ =/T+440=14

iE, Bty B
it oml ok
V. (d) 10
Solution:

We have, A = 41 + 3] and B = 31 + 4

LA = V& +3F = T6+9=V25 =5
And|ﬁ|=\/W=\/W1_=\/ﬁ=5
Thus, |A| + |B| = 5 + 5 = 10.
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2. Answer :

i (a)2i+3j + 6k
Solution:
- 9 4 ~ =P % A s
a=1+4j+2k, b=31-3) —2k
and © = 21 + 2j + 6k

. a+b+c=21+3j+6k

i) AB4+BC —CA =0

Solution:

Using triangle law of addition in &ABC,

we get AB + BC — CA = 0 which can be rewritten as,

AB4+BC —-CA—=0orAB- CB+CA—0

i () 5/1937sq. units

Solution:

We have, A(1 ,4, 2), B(3, -3, -2)-and C(-2, 2, 6)

-

anlﬁzl;—éﬁ:zf—?j—-ik

and AC =¢ —a==<3i— 2] +4k

i j k
~ABx AC=|2 -7 -4
3 -2 4

—1(—28 — 8) — j(8 — 12) + k(-4 —21)
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— —361 +4) — 25k

ow, [AB x AC| = 1/(~36)2 + 42 + (—25)?

= /1296 + 16 4 625 = 4/1937
s Aareaof AABC = %|E x E|
= % v/ 1937sq. units.

iv. (d) 0
Solution:

If the given points lie on the straight line,

then the points will be collinear and so area of AABC =0.
= laxb+bxc+cxal=0
bl i ; Ei, b, E are the position vectors of the three vertices

A, Band Cof &ABC, then area of triangle

Solution:
Here, |a] = v/2% + 3% + 6> =416 +36
— /49 =T

*. Unit vector in the direction of vector 5 is

~ _ 2i43j+6k

a= 7

_ 2 36 61.
=zi+ 3]+ 7k
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