Vector Algebra

Multiple Choice Questions

Choose and write the correct option in the following questions.

=

The value of the expression |2 xb |2 +(a. 5')2 is

o sy s S o

(@) . ® lal.15 ] © lar1sT @ @.5)

The area of a triangle formed by vertices O, A, B where OA=i+ Zf' +3k and OB = -3 - 2}: +k

is [CBSE 2020 (65/2/1)]

@ 345 5q. units ®) 5v5 sq. units (c) 645 sq. units (d) 4sq. units

If O is the angle between two vectors 2 and b then 2 .b 20 only when [CBSE 2023 (65/4/1)]

(@) U<e<§ (b)oses% © 0<f0<n @ 0<0<n

If Z is any non-zero vector, then (Z : {) i+ (Z . ]) ;,; + (;1. h fé) L is equal to

(@) a.b b) 7 ()0 (d) none of these

The vector of the direction of the vector i - 2j + 2k that has magnitude 9 is[NCERT Exemplar]
ke b3 & ; Lo 21;+ 2J2 s = 3 3 3 i

(@) 1-2j+2 (b) —3 (c) 3(i —2j +2k) (d) 9(i —2j+2k)

The position vector of the point which divides the joining of points 2a -3banda +b in the

ratio 3:11is [NCERT Exemplar]
3a-2b 7a-8b 3a 54

@ —— O —5— © 5 @ -

The direction cosines of vector E{., where coordinates of A and B are (1, 2, -1) and (3, 4, 0)

respectively, are [CBSE 2023 (65/3/2)]

2,-2,-1 b) -, L 2,21 d chg.

@ -2,-2, ® -3.-3-3 @22, s

The angle between two vectors a and b with magnitudes /3 and 4 respectively and

a.b=2/3is [NCERT Exemplar]
T bis n 51

0 - ® 3 @5 @ -

The value of p for which the vectors 21+ pf +kand - 4i - 6} + 26k are perpendicular to each

other, is [CBSE 2023 (65/1/1)]

17 1¥
@ 3 ®) -3 g~ @ 5
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The value of A for which the vectors 3i — 6; +kand2i - 4} + Ak are parallel is

[NCERT Exemplar]
2 3 5 2
@ 3 ®) 5 © 5 @ 3
The vector from origin to the points A and B are 2 =3f= 31" +2kandb =2i+ 3} +E, respectively
then the area of triangle OAB is [NCERT Exemplar]
- =
(1) 340 ) V25 () v229 (d) 3&29
- o ol e S e B
For any vector a, the value of (a x f) +{a x j) # {a x k) is equal to [NCERT Exemplar]
-2 »2 sl -2
(@) a (b) 3a (c) 4a d 2a
If |;{| =10, |i{ |=2and a.b= 12, then value of |;1. xb |is [NCERT Exemplar]
(@) 5 (b) 10 (c) 14 (d) 16
The projection of the vector = 2}' + k on the vector 4] - 4}' +7k is
5/6 19 9 V6
@ =9 0 5 © 15 @ 47
If ;, I_;, Zare unit vectors such that ; : 5 I_; + Z= 6', then the value of ; . g # E 1_:. + E ;; is
5 [NCERT Exemplar]
(@ 1 )3 (c) - 3 (d) None of these
Projection vector of ; on EF’ is [NCERT Exemplar]
a5\ a.p a.b a.b\.
@ ( <3 )b ® = © = @ (7 fp
BT |51 la | |51
If |Z| =4 and -3 < A <2, then the range of |A ;{l is [NCERT Exemplar]
(a) [0,8] () [-12,8] {e) [0,12] (d) [8,12]
The number of vectors of unit length perpendicular to the vectors a=2i+ 1 +2kandb = f +kis
[NCERT Exemplar]
(a) one (b) two (c) three (d) infinite
The position vector of the point which divides the join of points with position vectors a+h
and 2a - b intheratio1:2is [NCERT Exemplar]
3a+2b - 54-b 1+h
@ =3 ® a © 73 @ 3
@ and b are two non-zero vectors such that the projection of 4 on b is0.The angle between
2 and b is [CBSE 2023 (65/3/2)]
T LS
@ 5 ® = @7 @0
In AABC, AB=i+]+2k and AC=3i-j+4k. If D is mid-point of BC, then vector AD is
equal to [CBSE 2023 (65/3/2)]
(a) 4i+6k (b) 2i - 2j +2k () i-j+k (d) 2i+3k
Two vectors 4 = alf + azf + a;& and b = blf + bzf’ + 5312 are collinearif  [CBSE 2023 (65/5/1)]
2 L Lo L
(a) ayby—ayby +azb,=0 (b) E=b_z=b_3
(c) ay=by,a,=b,,a;=b, (d) ay+ay+ay=by + b, + b



23. The magnitude of the vector 67 — 2] +3k is [CBSE 2023 (65/5/1)]

@ 1 (b) 5 ©7 (d) 12
24, Unit vector along J;"é, where coordinates of P and () respectively are (2, 1, -1) and (4, 4, -7),
is [CBSE 2023 (65/2/1)]
i i3 = & 7 i = ;ZE 3_} 6_12 2_£ 3_} 6_kn
(a) 2i+3j -6k (b) -2i - 3j+6k (c) Z —7+7 (d) 7+777
25. Position vector of the mid-point of line segment AB is 3i+ 211? —3k.If position vector of the
point A is 2i + 3] — 4k, then position vector of the point B is [CBSE 2023 (65/2/1)]
5; 5; 7§ g i b 5 i ; j‘ }E
(a) 74'?77 (b) 4l+]72k (c) 51+5]77k (d) 3754-5
26. Projection of vector 2i + 3f on the vector 3i 72f is [CBSE 2023 (65/2/1)]
12 12
(@ 0 (b) 12 (0 3 (d) /13
27. Thevalueof (i x ). ] +(jxi).k is [CBSE 2023 (65/1/1)]
(a) 2 (b) 0 (01 (d) -1
28. If a +b =i and a = 2i - 2j + 2k, then|} | equals [CBSE 2023 (65/1/1)]
(a) V14 ) 3 () 12 (d)y 17
Answers
1. () 2. (a) 3. (b) 4. (b) 5. (c) 6. (d) 7. (b)
8. (b 9. (a) 10. (a) 11. (d) 12. (d) 13. (d) 14. (b)
15. (c) 16. (a) 17. (c) 18. (b) 19. (d) 20. (a) 21. (d)
22. (b) 23. (c) 24. (d) 25. (b) 26. (a) 27. (d) 28. (b)

Solutions of Selected Multiple Choice Questions

1 laxg[+@.b)>
=in20]a [1B [ + 2P 18T cos?8 =12 18T (sin20+cos2y =[2 15T
Option (c) is correct.

2. We have,

I

ODAXOB=|1 2

k
3|=8i—10j + 4k
321

- |0A%OE |=(8)2+(-10)> + (4)* = /64 + 100 + 16 = 180 = 65
. AreaofAOAB = 1|0A % 0B |=1 %645 =3/5 sq. units
2 5 5 N v5 sq. :
Option (a) is correct.
3. - 2.b=0
|;||g[c05920
= cosB20 [+ a|=0,]5|=0]
T
= =—
= 0= 9_2

Option (b) is correct.



> 4 W
4 a=ai+a,j+ak

. Di+@. j+a.Bk=ai+aj+ak=a

Option (b) is correct.

7. We have,
BA=0A —0B=({+2]— k) - (3f + 4] + 0)
= -2 -2 -k
= |BA |= V(2P +(-2P +(-1P = J4+4+1=3
direction cosines of EA’ are
2 2 -1
3" F* 3
Option (b) is correct.
8. Here, |a]=v3,]5|=4and 2.b=2/3
We know that, 2.b= |;| |f; lcos® = 24/3=13.4 cosh
_2y3 1 x
= COSB_%’E’!—_Z =% 9—3

Option (b) is correct.

9. Given two vectors are 2 + p} +kand - 4i - 6f +26k are perpendicular to each other.
2x(-4)+px(-6)+1x26=0
= -8-6p+26=0=18=6p =>p=3
Option (a) is correct.
Too odlg = R e B B
12. Let a=xi+yj+zk = [a] =x"+y"+z

i

@
axi=|x
1

=i(0)-j(a)+k(y) = 7 -yk

o N XS

J
y
0
@xi)?= (g - yh).(zf - yk) =P+ 2

Similarly, (H x j)z =x2+7% and (; x };)2 =xt+yf

-+ a [ - i T -2
@xi)’+@xj)*+(@xk)? =y +2+ 2+ 247+ =27+ +2) = 20a| =20
Option (d) is correct.

5 o e & %
15. WehaV'e,a+b+c=Dand|a| =1, bf:l,lgl =1
(a+b+c)a+b+e)=0
L T T Sy . R
= la[ +ab +ac+b.a+|p| +b.c +c.a+c.b+|c|2=0
= lal+pF +|cT+2@h +hc+c.d)y=0  [rab=b.a,bc=c.bandc.a=a.c]
= 1+1+1+2@b+b.c+ca)=0
O+ 8 vy

Option (c) is correct.



20. Given projection of a on b iszero.

ie.., 7. | | =0 =7.b=0= abcosB=0

= cosB=0=0 = Ef;

N\:l

Angle between aandb is %
Option (a) is correct.
21. Given, AB = z:+f+ 2% and AC = 3i —j+4)‘€
_— 1, —
AD = E( AB+AC) (Since D is the mid point of BC)

AD = y{i+j+2k+3i -]+ ak)
e g o
= AD: = E{4i+6k}=2:’+3k

AD = 2i +3k
Option (d) is correct.

U

22, a=ai+a,j+ak

byi+b,j+ bk

and b are collinear if

A = ayi +a,) +agh = A(byi + by + byk)
= ai+a,)+ak=No7+nb,j+Abk

Comparing, we get

RL R} Ty R}
1}

I

%
a, = )\bl = b_i =A
H-Q
Also  a,=\b, = P A
2
oy
and a,=M\b, == bj =
e T
- by b, b

% Option (b) is correct.
23, a=6i-2j+3k
|a|= V6> +(-2P +3% = /36 +4+9 =89 =7
Option () is correct.
24, Wehave, PQ =(4-2)i +(4=1)j + (-7 + 1)k
PQ =2i +3] -6k
) — PQ  2+3-6k 1,. . .-
: ; === T (2 +3 -
. Unit vector along PQ [PO]~ Va+973% 7 (2f + 37 - 6k)
2, 3. 6,
= ?I + ?j - 7k
. Option (d) is correct.



25, Let ¢ be the position vector of mid point of AB and the position vector of A is 27 +3] - 4

A2 +3j-48)  Z(3i+25-3F) B(xi +y) +2k)
_2tx 3ty z—4=_3
2" 2
= 2+x=6,3+y=4andz-4=-6
= x=6=-2,y=4-3andz=-6+4

= x=4y=landz=-2
Position vector of B = 4f+}—21’;
. Option (b) is correct.
2. leta=2i+3 and b=3i-2]
z %8 s (31227)
T721+3:
|b| S e

= =0
\,-’13

= Projection of a on

. Option (a) is correct.

27. (ixf).j+(jxi)k
=k.j+(-k).k=0+(-1)=-1

Option (d) is correct.

28. Given ;+§=fand;=2f—2f+2i2

= 2f -~ 2j+2k+b =i

= b=i-2i+2j 2k=-j+2j-2%

> |Bl=VF+@F (2P =Vi+a+4=3
= |§|=3

Option (b) is correct.
Assertion-Reason Questions

The following questions consist of two statements—Assertion(A) and Reason(R). Answer these
questions selecting the appropriate option given below:

(@) Both A and R are true and R is the correct explanation for A.
(b) Both A and R are true but R is not the correct explanation for A.
(¢) A is true but R is false.

(d) A is false but R is true.

- o 1 1 -2
1. Assertion(A): Direction cosines of vector a =i +j-2kare—, —, —.
" / V&' 16’ 6

=

Reason (R): If vector r =ai +bj+c}€ then its direction ratios are = £, where

F1 T IF

|7 |=Va*+b2+ 2.

ke o o e o e e e i i i . . e . . . e e e —— ]



2. Assertion(A): If (3 —5).(z+5)=0,thena and b are perpendicular.
Reason (R): The projection of i+ 3}" +kon?2i - 3} +6k is —%.
3. Assertion(A): If =31 j+2kb =21 +3j+3k then 2.5 =9.
Reason (R): Ifz= ali + azf + aSJE then its magnitude lal= V"af + ag + a32 :
4. Assertion(A): Cosine of the angle between the two vectors 20+ 2} ~k and 6f - 3}' +2kis %
Reason (R): Cosine of the angle between two vectors Zandb is givenby cosf = |gi &,l .
5. Assertion(A): If |g xb|=1and|a .B|=y3 then the angle between 7 and b is %
Reason (R): |2 xb|=|a||¥|sinBand|a.b]|=]a || |cosh.
Answers
1@ 2. (d) 3. (b) 4. d) 5. (a)

Solutions of Assertion-Reason Questions

i

We have, ;=f+f—2);
o lal=varP+ P27 =6
R
V66" Ve
Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

Hence, option (a) is correct.

- Its direction cosines are

(@+5).@-F)=0 = |a[ 15[ =0 = |7|=]F|

fa= f, a=—1i then |E| =1= |B‘| but 2 is not perpendicular to b.

S0 A is false statement.

(f +3f +k).(21 - 3] +6k)
V2R +(-37 +(6)

_2-9+6 -1
g T

The projection of i +3] +kon 2i — 3] +6k =

R is true statement.

Hence, option (d) is correct.

3i—j+2fand F=2i +3f +3F
(3i - j+28). @2 +3j +3k)

We have, ; =
a.b=
=3x2-1x3+2x3=9
Clearly, both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation
of Assertion (A).
Hence, option (b) is correct.



(2i +2 — k). (6i — 3] +2K)
2P +(27 +(-17.y/(6)2+ (-3)2+ (2)°

3x7 21
Clearly, Assertion (A) is false and Reason (R) is true.

4. We have, cosB=J

Hence, option (d) is correct.
5. We have,
|7 x5 |=1a || |sin® )

and  |z.5|=allF|cosb (i)

From ﬁ, we have

(i)

|;xl_;|7si_ne 1 _
|;!_;| =t =5 ‘/S—tanﬁ
id bid
= tanB—tanE = B_E

Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).

Hence, option (a) is correct.

Case-based/Data-based Questions

Each of the following questions are of 4 marks.
1. Read the following passage and answer the following questions.
Solar panels have to be installed carefully so that the tilt of the roof, and the direction to the sun,
produce the largest possible electrical power in the solar panels.

A surveyor uses his instrument to determine the coordinates of the four corners of a roof where
solar panels are to be mounted. In the picture, suppose the points are labelled counter clockwise
from the roof corner nearest to the camera in units of meters P; (6, 8, 4), P, (21, 8, 4), P5 (21, 16, 10)
and P, (6,16,10).




(i) Find the components to the two edge vectors defined by A= PVof P, - PV of P, and
B =PV of P, - PV of P, where PV stands for position vector.

(ii) (a) Find the magnitudes of the vectors AandB.

(b) Find the components to the vector N, perpendicular to A and B and the surface of
the roof.

Sol. Given points are P, (6,8, 4), P, (21, 8,4), P;(21, 16, 10) and P, (6, 16, 10).
() Wehave, A =PV of P,— PV of P, =(21i + 8] + 4k) — (67 + 8] + 4F)
A =151 +0j + 0F
Components of A are 15,0, 0.
and E = PV of P, - PV of P, = (6i +16] + 10k) — (6i + 8] + 4k)
=0i +8f +6k
Components of B are(, 8, 6.
(i7) (a) We have,
| A |= /(157 + (07 + (0 =15 units
|B 1= (07 +(8) +(6F = /64 +36 = /100 = 10 units
(b) We have,

.

N=AxB=

=
w

j
0
8

oo}

k

0

6

={(0-0)- 7 (90 - 0) + £(120 - 0) =07 — 90f + 120k
Its components are 0, 90, 120.

2. Read the following passage and answer the following questions.

Raghav purchased an air plant plant holder which is in shape of tetrahedron. Let A, B, C, D be the
co-ordinates of the air plant holder where A=(1,2,3),B=(3,2,1),C=(2,1,2),D=(3,4,3).
D

4

,-'“j!‘k
al
«3;' A—Pl nt
A \\

(i) Find the vector A43' )
(if) Find the vector CD .
(#41) (a) Find the unit vector along EE vector.
OR
(i#i) (b) Find the area (ABCD).

Sol. +A=(1,2,3),B=(3,2,1),C=(2,1,2),D=(3,4,3)
() AB=0B -0A =(3-1)i +@-2)j +(1-3)k =2 -2k
(i) CD=0D -0OC =(3-2){ +(d-1)] +(3-2)k =1 + 3]+



(iii) (a) ~- BC =OC ~OB =(2-3)i +(1-2)j + (2 - Dk =i -] +k

T BC  —i-j+k —i-j+k

TIBC| J1P+(-1P+12 V3
B B 8w

= ——i-———j+—k
\«’f3l \f'f:""r V3

OR
(i) (b) ~BC =—i-j+k
BD =0D - 0B =(3-3)i +(4-2)] + 3-D)F

=27 +2k

-+BD and BD are adjacent sides of ABCD.
ijk

=BCXBD =|-1-1 1|={(-2-2)-j(-2-0)+k(-2+0) = —4i +2j - 2k
022

y g
. Area of ABCD = E|BCxBD|
_a ) 2_1_
=5 V(=4¥+22+(-2) =5 xv16+4+4

E o )
V2 =—x2J§

5 5 =6 5. units

CONCEPTUAL QUESTIONS

Sol.

Sol.

Sol.

Sol.

Find a vector in the direction of vector a = § — Zj' that has magnitude 7 units. [CBSE (AI) 2008]

The unit vector in the direction of the given vector a is

1 = 1 - 7 1 - 2.
=— =—=(i-2)=—F=i -——
[ala ‘\-"5(l 7) %"51 \.fg]

i
Therefore, the vector having magnitude equal to 7 and in the direction of ; is

% 12 23 a "
7ﬂ=7(?1—?j)= 74 T 14 %

V5 J5' /5!
Write the number of vectors of unit length perpendicular to both the vectors a = 2 +ﬁ+21€
and b=j+k [CBSE Central 2016]

Number of vectors of unit length perpendicular to both vectors = 2, namely + (a x f;)

Write the value of p for which a=3i+ 2}' +9%k and b=i+ pf +3k are parallel vector.
[CBSE Delhi 2009]

Since ;H b ,therefore = A\b =5 3 +2j+9k = A(i +pj+30)
=> A=3,2=4p,9=3L or A=3 p= % [By comparing the coefficients]

What is the cosine of the angle, which the vector /2 i +1 + i makes with y-axis?
[CBSE Delhi 20101

We will consider a = 21 +j+k



Sol.

Sol.

Sol.

Sol.

Sol,

Unit vector in the direction of 7is
= V2i+j+k
2P+ ) + 1)

_J2i+j+E J2i+]+k

The cosine of the angle which the vector J2i +]" +k makes with y-axis is (%) 3

|2 ]1=4|p |=3and a.b = 6,3, then the value of |z x b |- [CBSE East 2016]
We have,
a.b=6/3 = |a'].|5 [cos 8= 6,3

= - 6\-"5 N vfg _n

= 4x3cos8=6y3 = cose—4x3— 3 = 9—6
- TR, o 1
Now, |axb|=lal.lb |sm9=4x35mg=4><3x5=6
Write the value of the area of the parallelogram determined by the vectors 2i and 3} "
[CBSE (F) 2012]

Required area of parallelogram = |2ix3] | =6 | ixj |=6 | k | = 6 squnits.
[Note: Area of parallelogram whose sides are represented by 7andb is| axb |]

Find the scalar components of the vector AB with initial point A(2, 1) and terminal point B(-5, 7).
[CBSE (AI) 2012]

Let AB=(-5-2)i +(7-1)j =-7i +6
Hence, scalar components are -7, 6.

[Note: If rexi+ yf +zk then x, y, z are called scalar components and xi, y;", zk are called vector
components.]

For what value of ‘a’ the vectors 2i — 3j +4k and ai + 6f - 8k are collinear?  [CBSE Delki 2011]

2i -3j+ 4k and ai + & - 8k are collinear.

_ 2x6 - ZX(;B)

2_-3_4
SR = -3

= a=-4
[Note:If 7 andb are collinear vectors then the respective components of a and B are
proportional ]
Write the direction cosines of the vector—2i + — 5k . [CBSE Delhi 2011]
Direction cosines of vector —2i +f — 5k are
-2 1 ~b -2 1 ae

JT+P+5) P+ +(5) J2) +1°+(5)° V30’ 430 V30

Note: If [, m, n are direction cosine of ai + bf +ck then
a b c

T S
Ja+ 2+ Ja+b+ Jat+ b+




10.

Sol.

11.
Sol.

12.

Sol.

Sol.

Sol.

If vectors a andb are such that |¢a |—?,|b |——3and|a x b |——thenfmd|q b |
! [CBSE South 2016)
—_- = 1 - gl DT -
Wehave,|axb|=—;— = “allb |5m9"|: Iy
V3 V3
= |;| |l_7.|si.n€ = } [ Bisangle betweena and 5’]
k'
gl
= 3% 73 lsmB 7 — sinf = 7 x5
= sin9=5 = 6 =30°
Now, la .5 |= |a||b|0059—% 43 cosSSfJ"—L,5 Ts=l

Give an example of vectors a2 and b such that | a | = |1;| but a % b. [CBSE Sample Paper 2018]

=

Let a =xt' +yj; b =_|,u' +xj
|a]=yx?+y% | b|=yy*+x* Hence, a#b but |E|=|E|
Find the unit vector in the direction of sum of vectors a =2{ — J: +kandb = 2} +k.

[NCERT Exemplar]
Let ¢ denotes thesumof a2 and b .
We have, C=a+b=2—j+k+2j+k=2i+j+2k
2 2+j+2k  2i+je2k 20+j+2%k

. Unit vector in the direction of ¢ == = ——+——_ = =
Ic] y22+12+22 V9 3

Very Short Answer Questions

Show that for any two non-zero vectors ;1- and b, |;+ i; | = | ; - g | iff ;1- and l_J- are perpendicular

vectors. [CBSE 2020 (65/3/1)]
We have,

la+b|=la -F|
= |3+ ; |2 = |Z - E; |2 (Squaring both sides)

= 2 i = w2 s
= laf+[BF+20alIFleoss =lal +I5T ~27 115 ]cosd
(Here 8 is the angle between vectors E and g)
= 47| |cosB =0
s T
= cosf=0=cos5 =0=7
= aandb are perpendicular vectors.

The x-coordinate of a point on the line joining the point P(2, 2, 1) and Q(5, 1, -2) is 4. Find its

z-coordinate. [CBSE (AD 2017]
Let required point be R(4, y,, ;) which divides PQ in ratiok: 1.
By section formula (4y. )
5k+2 K R i
mT 4k +4=5k+2 P2 2.1) Q(s, 1. -2)



Sol.

Sol.

Sol.

= =g
_ 2x(=2)+1x1
2+1
. S0 W
=5 ==
Find ‘A’ when the projection of a = Ai + } + 4k on b = 2/ + 6] + 3k is 4 units. [CBSE Delhi 2012]
N A ab
We know that projectionof a onb = bT = 4=—% =)
[5]
Now, a.b=0N+6+12=2A+18 also | b |=v22+62+3% = /4+36+9 =7
Putting in (i), we get
4=35;41§ = 2M=28-18 = x=%§=5

Find all the -vectors of magnitude 3,3 which are collinear to vector i +f +k.
[CBSE 2023 (65/1/1)]

-y
Let a =1 + ] + kbe the given vectors

- ~ - ~
> 4 g SR
- Its unit vector a = —=—= ! =+ (i +j+k}

1
la] JOP+0P+aP V3

Therefore, vectors of magnitude 3 V'3 which are collinear to vector i+ } +F is given by

33 x =+3(i+j+k).

9§ me o w
s——(i+j+k
P

If 7= 3i - 2] + 6k, find the value of (7 x j).(r x &) -12. [CBSE 2023 (65/3/2)]
Given 1 = 3:’—2j'+612
Tx] = (3i -2 +6k)x] = 3%} -2} X+ 6k x]
= 3k-2x0+6x—i=—6f+3k
and, rxk = (3 -2j+6k)xk
=-3j-2i=-2-3
> (7x)).Fxk) = (6 +30). (<20 -3]) =12

(rxj).(Fxk) -12=12-12=0

6. Xand Yare two points with position vectors 34 +b anda -3b respectively. Write the position

Sol.

vector of a point Z which divides the line segment XY in the ratio 2 : 1 externally.
[CBSE 2019 (65/4/1)]



7. Position vectors of the points A, Band C as shown in the figure below are ;, bandc respectively.

A 8# i)
ety | W . - .
If AC = Y AB,express ¢ intermsof 2 and b . [CBSE 2023 (65/1/1)]

Sol. Given point A, B and C such that e i .
A= % A5 A@) 8B Ci

Let given position vectors of the points A, B and C are respectively

ek & = £ 7 g % i = s % 7
a=ayi+a,j+akb=bi+bj+bkandc=c i+c,j+ck

AC 5
AB 4
~. Point C divides AB externally in the ratio 5: 4 using section formula, we have
5b, — da, 5b, — da,
o :ET=5b1—4a.l; Cz:ﬁ:%z—‘qﬂz
and 03=%=5b3—4a3

Cm i+ + = (5 40)  + (50— 40y (5~ 40 )i
=5(byi +byf +byk) - 4(ayd +ay] +ask)
- - -
c=5b—4a
8. If| ;| = a, then find the value of the following : [CBSE Bhubneshwar 2015]
ey T
|a xi|2+|a x}l +|a )-tk'2
Sol. Let a makes angle a, §, y with x, y and z axis.
|;x{‘|=|;|.l.sina=as'moz similarly |;xf |=asinp and |;x1’€ | = asiny
|;><1? ? +] ;x} > +] axk I> =’ sin” a+ 4’ sin B+ a” sin’ y = a’[sin” o + sin” B + sin” ]
=a’[1-cos’a+1-cos’ B +1-cos’y]
=a*[3—-(cos? o + cos® B + cos?y)]

-y e
=a2(3-
( ) = cos’a+cos’B+cos’y=1
=24°
9. The vectors a =3i + xj and b =2 +] +yk are mutually perpendicular. If | E] = ﬂ, then find
the value of y. [CBSE Bhubneshwar 2015]
Sol. ' aandb are mutually perpendicular.

q.5=0 = Bi+x). (2 +j+y)=0 = 6+x+0.y=0

= 6+x=0 = x=-6

Again, |a|= | b|

= V3Tl = 214y =  9+36=5+) [x=-6]
= Va5 = 5+ = y=45-5

= ¥ =+4/40 =+2410



10.

Sol.

11.

Sol.

12.

Sol.

13.
Sol.

14.

Sol.

Find the value of a.b if| a|=10,] b|=2and| a xb|=16. [CBSE Guwahati 2015]

 |axb|=16 = |a||b|sinf=16

. 16 4
= 10x2sinB=16 351119—20—5
[, 16 3
=/1-sin?0=,/1—=4=
= cosB =+/1-sin”0 y 1 25 =5
- 3
a.b=|al|b] cosﬁ=i10x2xg=112
Find the vector of magnitude 6, which is perpendicular to both the vectors 2i - } +2k and
4i-j+3k. [NCERT Exemplar]

Let 7 =2 —j+2kandb =4i — j+3k

- =
So, any vector perpendicular to both the vectors a and b is given by

ik ) )
axb=|2 12| ={-3+2)-j6-8)+k(2+4) = +2f+2%k=7 [say]
413

A vector of magnitude 6 in the direction of T

* g —dkgjeok

-6, 12. 12.
[7] J12+27+22 0 7 3

beglegk =-2i +4j +4k

Leta=i+ 2}' ~3kand b=3i - j + 2k be two vectors. Show that the vectors (&, + b’) and (&, —i;)
are perpendicular to each other. [CBSE 2019 (65/4/1)]
Wehave a4 =1 +2] -3k and b =3{ - ] + 2¢.
Then, a+h=4i+j—kand a —b = -2 + 3] -5k
@+hb).(a-b)=-8+3+5=0
= (@+8)1L(a-b)
i - T
For any two vectors a and b, prove that (@ X8)*=a b -(a.b) [CBSE 2019 (65/5/3)]
(axb)=|al|lp|sinBs and &b = |2 ||5 | cosh
22 52 T TR, L (e |
RHS =a b-(a8) =lal 15[ -|alI5T cos®®
S e
=|q |Z|b| (1-cos’®) =|a| |5 |Zsin28

- =2

=(a xb) =LHS Hence proved.

- & % & 2 o
If the vectors a and b are such that |a |= 3,|b |= 3 and a X b is a unit vector, then find the

angle between 2 and b . [CBSE 2023 (65/5/1)]

- - 2 .
|al=3, |b|=§ and |a xb|=1

=5 |;||§|sz‘nﬂ=1
= sinf = LI —l—sﬂn£
GIF] 5.2 2 "™
id
= B—E

ke o o e o e e e i i i . . e . . . e e e —— ]



15. Fmd the area of a parallelogram whose adjacent sides are determined by the vectors
a =i- ] +3k and b 3 = 7; +k. [CBSE 2023 (65/5/1)]
Sol. Adjacent sides of parallelogram are
7 =i-7+3k, b=2i- 7i+k
i

5

xb=

=4
[y

k
-13
-7 1

=i(-1+21)- ](1 6)+ k(-7 +2) = 20i +5] - 5k
. Area of parallelogram = |a xb |

V(207 + 52+ (57 = /400 + 25+ 25

ra

/450 = /9 % 25 X 2 = 15,/2 sq.units

T Sk
16. If a,b, c arethree non-zero unequal vectors such that a.b = a.c, then find the angle between

2 andb -c. [CBSE 2023 (65/2/1)]
Sol. Given .; = 3, E are three non-zero unequal vectors such that
ab=ac
= ab-ac=0 = a.(f-¢)=0
= 7 is perpendlcular w(h-c)
Angle between @ and (F — ¢ )is 90° or, ~ 2
17. Write the pm]ectmn of the vector (b * c) on the vector a where 7 = 2§ - 2; +k, b=i+ 2}'
and c=2i—j+ 4k. [CBSE 2021-22 (Term-2) (65."3!2)!
Sk M — %t —
i R +1§ -2%
T= - aal P
,'/
oz & 7
G + 2 =y é,’l‘!-/f + 'LT. i
| | p(_o_\echm vf bty en & = B th4e) - s
ekl

: faf-afaR). 0 34T aR)
ot bt al

= & l2K3) 4+ (-21xa) + (1r2)

= £-742
: vy . T
> ¢ ‘ r
i . .
— i fw":'&s‘ﬁ bt RE g, Le
" ]
\ finswer « ?reiech‘m of {_:‘Ei-"?) t ; -a b wl']"oppgr's Ansier 2022]




Short Answer Questions

1 If|a|=3,|b|=5]c|=4and a +b +c =0, then find the value of (a .b +b .c +¢ .a).
[CBSE 2021-22 (Term-2) (65/3/2)]

Sol. . !f&_fz 3
' 1Gl= &8 . 3 : 3
%)z 4 J
£34b4Tp =0 50

s g+ 1€ + ata% + 57 4 7TW) -0
28467 TR -
‘ g = ;z?+£ﬁ+44
N R
. =25
|wower: @b - o

J- [Topper’s Answer 2022]

2. K ;{, g, Z mlcl E _are four non-zero _verctors such_‘that_’z_z, x _I; =_’Z X E and :{ % Z= 45 X Z , then
show that (a - 2d) is parallelto (2b —¢) where a #2d,c#2b .
[CBSE 2021-22 (Term-2) (65/1/1)]

Sol. Consider (2 —2d)x (2 - c) 1
=Ex23—;xz—43x3+23x; 1

=0 i

L (@ —2d) || (25 -2) 1%

[CBSE Marking Scheme 2022]

3. The scalar product of the vector a=1 +j + [ with a unit vector along the sum of the vectors
b=2i+ 4j - 5_15 and ¢ = A+ 25 + 3k is equal to 1. Find the value of A and hence find the unit
vectoralong b +c. [CBSE 2019 (65/2/1)]

Sol. Wehave, b+c =(2i +4j-5k)+ (7\5 +2] +3k)
= b+c—(2+7\) +6;
- = b+c 2+ N1 +6f -2k
Unit vector of b +¢ = = ( 4
Brel J@+NT+36+4




W ] s a o (24N +6]-2%
Now, 7.4 o= = (i+j+k).((,—)i—7—})=1
|6 +c] J(2+n+40
= 2+AN+6-2=/2+N)2+40
= A+6=/(2+N)2+40
Squaring both sides, we have
A HI2A+36=(2+ N2 +40=4+ A2+ 40+ 40
=5 BA=44-36=8 = ?\z%zl = A=1
By putting the value of . = 1, uni el w2t o
y putting the value ot 4 = 1, unit vector o & S Ll

4. The two adjacent sides of a parallelogram are represented by 2i —4j' -5k and 21:+2j' +3k.
Find the unit vectors parallel to its diagonals. Using the diagonal vectors, find the area of the
parallelogram also. [CBSE 2021-22 (Term-2) (65/1/1)]

Sol. Let ABCD be a parallelogram with
AB=DC =2i - 4 -5k
and  BC=AD=2i+2j+3k
AC = AB +BC = 4 -2j - %k

D C
and  BD =6 +8k 1
| AC | =246 and | BD | =10
Required unit vector d, and d, are A B
g2 d ok s _3: 4.
e e e =i+
d, vfﬁt \/6” /6 and d, 5/ Sk 1
Now,
1 -
Area of | ABCD = | dixdz |
_l£ o
= 24 -2 2
0 6 8
=%|-4E—32j+24;2|
= 3 /1616 = 2,101 1

[CBSE Marking Scheme 2022]

5. Let ;, b and ¢ be three vectors such that |;|= i |f;| =2 and ||;| = 3. If the projection of b
along a is equal to the projection of ¢ along a and b,c are perpendicular to each other,
then find |32 - 25 +2¢ |. [CBSE 2019 (65/3/1)]

Sol. Given projection of b along a is equal to the projection of ¢ alonga .
> e
b.a c.a
= e
al lal



Sol.

Sol.

b.a=c.a ()
Alsogiven b L¢ =b.c =0 (i)

Now, |32 - 25 +2e [ =9la [ +4l5 [ +4|[-122 .5 -8F . +122.¢
= 9x(1)2+4x(2)2+4x(3)2-127 .5 ~-8x0+12a .5
= O+dx4+4x9=0+16+36=61

+20|=y61

- -+

= |za-2p

a,b ,E. are mutually perpendicular vectors of equal magnitudes, show that the vector

B R

,
+D +e s equally inclined to ;, b andc . Also, find the angle which a +b +c makes
with aorborc . [CBSE Delhi 2017]
Let || = | b| = | ¢|=x(say)

Since 4, + 5’, ¢ are mutually perpendicular vectors.

—_- -

P v T e
Therefore,a .b =b .c =c .a =0=b .a =c .b =a .c

Now, |[a+b+c|® =(@a+b+c).(a+tb+c)
=a.ata.b+a.c+tb.a+bh .b+b .c +c .atc.b+c .c
=22+ 0+04+0+2%+0+0+0+2"=3x
= |a+b+c|=«,-"’3x
i e e e - .
Let 6, 8, and 8; be the angles made by (@ +b+c ) witha,b andc respectively.
e s e S B e R cee 3
a.fa+b+c) a.a+a . b+a.c x*+0+0 1
cosf==—===-= - e
|a].|a+b+c| x.y3x v3x V3

1 i 1
= el o S = ape]
= 0, =cos ( 73 ) similarly 8, = cos ( 73 ) and 8, = cos ( 7 )
ie., (;+ b+ E‘) is equally inclined with ;, b andc .

If ;=f+j'+12 and g=f—i2,then find a vector Esuch that sz=§and ;.;=3.

[CBSE Delhi 2008, 2013]
Let g=clf+czf+c3i2 . Then,
ik
axe:=|T H A :(cg—cz)f+(cl—cz)}ﬁ-(cz—cl)ﬁ
G G5
axc =b
= (cg—cz)l"+(cl—cg))?+(cz—cl)ie=f—i;
= -6=0,g-¢=land¢,—¢=-1 (i)
Also, a. §=(f +}+i€). (clf+czf+c3.l€)
= ; .::'=cl+c2+c3
= qtete=3 [a.c=3] L)
= qtete-1=3 [ g-g=1] (i)



Sol.

Sol.

10.

Sol.

= 2+, =4
Onsolving ¢ —c, =1and 2¢, +¢, =4, we get
3 =5 = c1=%

c2=(c1—1)=(%—1)=% and c3=c2=%

Hence, c= (%f + %} * %k)

fa+b+c=0 and|; [=3, |§| =5 and|; |= 7 then show that the angle between a and b is 60°.

[CBSE Delhi 2008, 2014]

a+b+c=0 =  @+h)=(0)?

= @+b).@+by=c.c

= lal+I5F +22.5=[2T = 9+25+21.5=49

=  22.b=49-25-9

= 2|75 |cos® =15 = 30cosf =15

= c039=%=c0360“ = 8 =60°

Let a=i+4j+2k b=3i —2j+7kandc=2] - j+4k.

Find a vector ; which is perpendicular to both a and b and ; c=18. [CBSE (AI) 2012]

Given, a=i+4j+2k b=37 ~2j+7k c=2i - j+4k

Vector ; is perpendicular to both Zand b i€ ; is parallel to vector axb.

PR
- - -4 2] |1 2] -1 4 .- - o
axb=|1 4 2 =1|72 7|—J7|3 7|+k|3 72|—321—;—14k
3-27

Since ; is parallel to axh = ;7.= :.L(32§ = j = 1412)
Also, p.c=18 = pE2-j-140).2i - j+40)=18
= n(64+1-56)=18 = 9u=18 or n=2
p=2(32i - - 14K) = 64i - 2j - 28k
The magnitude of the vector product of the vector f+j' +k with a unit vector along the sum of
vectors 2i + 4} _5kand M + 2} +3k is equal to /2 . Find the value of A. [CBSE (F) 2013]
Let a=i+j+k b=2i+4j-5k c=Ai+2j+3k
From question

> p+c |~ ax(h+oy| - ,
ax—l= 2 = TR e
B+l " [b+c] | ° ©

b+c=Q+Ni+6 -2k
[B+c|=V@+N?+62+(-2)% = VA +A2+4n+36+4 = yAZ+ 4N +44

WL | T ) ' . ) .
= ax(b+c)=| 1 1 1|=(2-6)i-(-2-2-N)j+(6-2-Nk=-8i+@+N)j+[4-Nk
2+N 6 -2



11.

Sol.

12

Sol.

Putting it in (i), we get

~Bi+@+Nj+@E-NE] VEBZ+HE+A)Z+E-NE
VA2 AN+ 44 & p 2 VA2 +an+ 44 =2
Squaring both sides, we get
64+16+A2+8A+16+M°-8A _, _ _96+207 _
A +dn+ 44 A +4N+44
= 8L=8 = r=1

Show that the points A, B, C with position vectors 2f—f'+12, i —3j'— 5k and 3i —4}" -4k
respectively, are the vertices of a right-angled triangle. Hence find the area of the triangle.
[CBSE (AI) 2017]

Given, position vector of A = 2 - j +k
position vector of B = i —3f—51€
position vector 0fC:3f_4j"_4§
>  AB=-i-2j-6k; AC=i-3}-5k and BC=2/-j+k
Now, |E|2=A_B'.E:1+4+35:41;|A_C’|2:1+9+25:35;|B—C’|2:4+1+1:6

|A_B. | 5 = |E [2 + |BTﬂz = A, B, C are the vertices of right triangle.

i 7k
Now, ABxAC=[-1 -2 —§|=i(10-18)- j(5+6)+k(3+2)=—8i —11j +5k
1 -3 -5
| 4B x AC | = V(=8)2 + (-11)2+ 5> = /64 +121 +25 =210
Area (AABC) = %|E x Eﬂ = szw 5Q. units

Alternate method to find area:

4210
2

Find a unit vector perpendicular to the plane of triangle ABC, where the coordinates of its

vertices are A(3, -1, 2), B(1, -1, -3) and C(4, -3, 1). [CBSE Bhubaneshwar 2015]

P P ,
Area of AABC =§X|BC |x]ac]| =5x35x/6= sq. units

Here, AB=(1-3)i+(-1+1)j+(3-2)k
=_2{+0.j -5k
And AC =(4- 3)i+(3+1)j+A-2k

T
i
AB xAC=|-2 0 -5 B(1,-1,-3)
1 -2 -1
=(0-10)i - (2+5)j + (4 - 0)k
=107 -7j + 4k AR x AT
Since, AB x AC is perpendicular to /

both AE and AC . AG T2 T@,-3,1)




= AB X AC is perpendicular to the plane of triangle ABC.
ABxAC
|aB xAC |
-10{-7j+4k 1
JC10)2+ (72 + 47 V165
=10 » 7 = 4 -

Required vector =

107 - 7f +4k)

— ———j+
V165 '~ V165’ V165
13. Find the area of a parallelogram ABCD whose side AB and the diagonal AC are given by the
vectors 3i +] + 4k and 4f + 5k respectively. [CBSE (F) 2017]

Sol. }-Iere,l's’_C’=§4[+E:> =—E+E D
=3 joakegiesk=ioj+i

AD =BC=i-j+k

. Area of parallelogram = |A_§><A_D'| o .
i

=[[3 1

—
=

-1
= |a+4)i-@-4j+3-1E]
= |5i + ] - ak|

parallel to ; and _I;g is perpendicular to E . [CBSE (AI) 2017]
Sol. Since b1 || @
=N =A@ -] -20) =2\ - N - 2Nk
b
B

=

5
b1+

firy

I

2

Il

—b
(7i + 2§ - 3k) - (2N -] - 2AK)
7i+2f - 3k —2Ai + A + 20K

=(7-20i+(2+Nj-B-20F

=,

It

2

[}

Itis given that 32 is perpendicular to 7 .
> Baa=0

= (7-20)2-2+1).1+(3-20)2=0

= 14-4h-2-2+6-41=0

= 9r+18=0 = 7\=%=2
Hence, by=4i - 2j - 4k; by=3i+4j+k

- -

Now, 7i+2j-3k=(4f -2/ —4k)+ (3 +4j +K),ie, b=b1+b2

r
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| =52+12+(-4)2= /25 +1+16 = /42 sq. units.
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
14, Ifa=2i-j-2kandb=7i+2j-3k then express b in the from of b = b1+ bz where by is |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|



15.

Sol.

16.

Sol.

Given that vectors t_;, _b: Z formi triangle suchihat ;: !_;+ ; .Fincl»p, g, 1, s such that area of
triangle is 5,6 sq. units where a=pi+gj+rk,b=si +3j+4k and ¢ =3i +j-2k.

[CBSE (South) 2016]
Given, ;= 3+ ;
= pitg+rk=(si+3] +4k) + (3 +] - 28)
= pitgi+rk=(s+3)i+4j+2k

Equating the co-efficient of 7, j, k from both sides, we get

= s+3=p; g=4 and r=2 (1)
Now, area of triangle = %| Ex;l

— ijk 1
= 56 =7 |[s 3 4||=7lC6-47-(-25-12)j+(-9k|

31 -2

= 5/6 = %@’102 +(25+12)2+(s-9)% = %%:'100 +4s? +144 +48s +57+ 81 - 18s
= 5/6 =%\e’325+552+3os
Squaring both sides

= 150 = %(325 +55% + 305)
= 600 - 325 = 55° + 30s

= 56°+30s-275=0

5 _ -30+£4/900+4x5x275 3016400 -30+80
= 10 T T 1

= s =-11,5 (i)

From (i) and (i7)
s =-11,5;, p =-8,8 g=4and r=2

If aand b are unit vectors, then what is the angle between a and b for a -2 b tobea

unit vector? [CBSE South 2016]
Given, ; - yf{_ EJ’ is an unit vector.
T i
= |a _szblzl = | a-y2 bl =1 (Squaring both sides)
S (a-v2 B)(a-v2B)=1= a.a-v2 a.B —2b.a+25.0b=1
= laP-2y2 2. b+2bl=1 [~ 2.b=70.4]
= 1-2/2 2 B +2=1 F-lal=13l=1]
—— —-— 2
= 242 a. b=-2 = q. b= s
! a. b BN
&1 . 1 . e—
= a.b=— =|allblcosb=—= [ a. b=|al|b]|cosh]
V2 V2
1 T n
=d LCOSB_J_E :»cosB—cosE :B-E

ke o o e o e e e i i i . . e . . . e e e —— ]



17. The two vectors f+ kand 3 —j +ak represent the two side vectors AE and AC respectively

[CBSE (F) 2015]

of triangle ABC. Find the length of the median through A.
Sol. Here, E=f+fandﬁ=3§—f+4f
BC=BA+AC
= AB+AC=—]-k+3{ - j+ak=37 —2j+3k
—‘4 l—-—
BD = 3 BC
= %(3:’—2;+312) = %5_ j+%f€

Now, E=E+B—D‘

cobe(3i-j 33

—_— f’ﬁ 24
Length of AD = |AD | = \f"(%) +(g) :% units .

18. If Z, b andc determine the vertices of a triangle, show that %(g XC+exa+ax g) gives

the vector area of the triangle. Hence, deduce the condition that the three point a,bandc are

collinear. Also, find the unit vector normal to the plane of the triangle.

Sol. Since z, ; b and ¢ are the vertices of a AABC as shown.
5 AreaofAABC=%|ZB‘xE|
Now, AB=bF-aand AC=c —a
. Area of AABC = %{(B’-E)x(?-&’)]
=%l(gKZ)f(gx;)—(Ex€)+(Ex;)|

=%|(B'><Z)+(3x€)+(?x$)+6|

=%|(3x§')+(3x5’)+(§x3)| ()
For three points to be collinear, area of the AABC should be equal to zero.
= %(FXE'FEXE"‘EX?):O
=  bxc+cxd+axb=0 (i)

This is the required condition for collinearity of three points a,bandc.

Let 7i be the unit vector normal to the plane of the AABC.
o ABxAC
[AF x AC|
ige B E NS RS

= = =

xb+
o
laxb+bxc+cxa

[NCERT Exemplar]




19.

Sol.

20.

Sol.

Show that area of the parallelogram whose diagonals are given by 2 andb is la ;b | .Also, find

the area of the parallelogram, whose diagonals are 21— J; +kandi+ 3}' -k. [NCERT Exemplar]
Let ABCD be a parallelogram such that
AB =5, AD=j = BC=j 0 c

By triangle law of addition, we get @
e A > B
Similarly, BD =-p +q =b [say] ..(1) P
On adding equation (i) and (i7), we get
Q+b=2d = §=%a+F)
On subtracting equation (if) from equation (i), we get
2Bl el D)
Now,  pxq=s(@-B)x(@+F)
=%(Ex;+3xg—gx;—5x3)
= L7 +3xB) [+7 % =0=F xE]
=1 xB)
So, area of a parallelogram ABCD = |5 ® g |= % | axb |

Now, area of a parallelogram, whose diagonals are 2 ;:-t- kandi+ 3} -k.

=%|(2f—j+f€)x({+3}—i€)|

Pk ) A )
=32 a 1| =dEa-3-ja-n+iE+ )|
1 3 -1
= of+3+7k| =1/a+o+ 0
2 ] 2V
1

= T\f62 sq. units

If ;xg= gx;i and a x ;.: = E x E, then show that (; - ;i.) is parallel to (E; = ;), itis being given
that a#dand b#c. [CBSE (F) 2016]

S G o g
Given, axb=cxd and axc=bxd

= axb —axc=cxd-bxd = axh —axc+bxd —cxd=0

= % (E - :) % (E; - ;:') xd =0 [By left and right distributive law]
= ax(b—c)—dx(b-c)=0 [- axb=-bxa]

= @ -d)x(b-c)=0 [By right distributive law]

> @-d) || t-o)



21. Using vectors, prove that the points (2, -1, 3), (3, -5, 1) and (-1, 11, 9) are collinear.
[CBSE 2019 (65/5/3)] [INCERT]

Sol. LetA(2,-1,3),B(3,-5,1)and C (-1, 11, 9) are three points.
To show that A, B, C are collinear.
AB=(3-2)i+(5+1)j+(1-3)k=i-4j 2%
= |aBl=y1P+?+ 27 =21
and BC=(c1-3)i+(11+5)]+©@-1k=—47 +16j +8k
= |BC| =)’ +(16)°+ 8)" =421
and  AC=(-1-2)i +(11+1)j+ (0-3)k = -3 +12j +¢k
= JAC| Vo + a2 e @ =3vA
|AC | +|4B|=|BC|

= A, B, C are collinear.

Questions for Practice

B Objective Type Questions
1. Choose and write the correct option in each of the following questions.

(@) If a.b= %| a||6], then the angle between aandb is [CBSE 2020 (65/4/1)1
@) 0° (b) 30° () 60° (d) 90°

(i) Leta and b be two unit vectors and 6 is the angle between them. Then a+b isunitvectorif 8 is

n T bid 2n
(O & 3z © 5 @ -
(iii) The magnitude of the vector 61+ 2} +3k is [NCERT Exemplar]
(@5 @7 {c) 12 @1
(tv) Let a=i —2} +3k.1f b is a vector such that a I:=|E;|2 andlz_z}ff;l =47 then |i;| equals
[CBSE 2020 (65/4/2)]
(a) 7 () 14 (©) V7 d) 21
- =+ - - - =12
@ I |[3xE|=4 and |7 5|=2 then |2 [|] is equal to
(a) 2 ()6 (©) 8 (@) 20
(vi) The value of p for which p(i + +k) is a unit vector is [CBSE 2020 (65/3/1)]
1
@0 © 75 @1 @ V3

B Conceptual Questions

2. I |a|=13,|5|=2 and angle between 7 and b is 60°, then find a.b. [CBSE (AD) 2008]



~

10.

11.

12
13.

14.

15.

Find the sum of the vectors a =1 -2} +k b=—2i +4j +5kand c =7 - 6] - 7k . [CBSE Delhi 2012]

Find the angle between two vectors 2 and b with magnitudes 1 and 2 respectively and when
laxb|= 3. [CBSE Delhi 2009]

Find a vector of magnitude 171, which is perpendicular to both of the vectors a=i+ 2;' -3k

and b =37 - j+2k [CBSE Ajmer 2015]
Write the distance of the point (3, -5, 12) form X-axis. [CBSE (F) 2017]
1If ; : Z =0and Z : IT= 0, then what can be concluded about the vector E.
[CBSE (F) 2011]
Ifa=4i - i+ kandb=2i - 2j + k, then find a unit vector parallel to the vector a +b.
[CBSE (North) 20161
fa=2+j+3kandbh =3i +5 — 2k then find | 2 xb] . [CBSE Panchkula 2015

= L8 x T - ~
If a unit vector # make anglesE with i, a0 with j and an acute angle 8 with k, then find the

value of 6. [CBSE Delhi 2013]

In a triangle OAC, if B is the mid-point of side AC and OA=4a : OB = 5—, then what is OC .

[CBSE Ajmer 2015]

If|a xb|? +|a .b|=400and| | = 5, then write the value of | b . [CBSE (F) 2016]
If 4, band ¢ are mutually perpendicular unit vectors, then find the value of |24 + b+é|.

[CBSE Allahabad 2015]

Find a unit vector in the direction of a = 3 — 2] + 6f . [CBSE Delhi 2008]

Write a vector of magnitude 9 units in the direction of vector ~2i + j +2k. [CBSE (AI) 2010]

B Very Short Answer Questions

16.

17.

18.

19.

20.

Find a vector of magnitude 5 units and parallel to resultant of the vectorsa =2i +3f - kand

b=i-2j+k. [CBSE Allahabad 20151
For any three vectors ;, b and E, find the value of ax (g+ E) +bx (E+ ;1') +ex (E+ 5).
[CBSE (F) 2013]
Find | x |, if for a unit vector a
(x —a).(c+a) = 15. [CBSE (F) 2010]

If 2 andb aretwo unit vectorssuch that 2 +5 isalsoa unit vector, then find the angle between
@ andb . [CBSE (AI) 2014]

Find a vector equally inclined to the three axes and whose magnitude is 3y/3 units.
[CBSE 2020 (65/2/1)]

Find the angle between unit vectors Zandb sothat 43 a —b is also a unit vector.
[CBSE 2020 (65/2/1)]



22, Find |7 |and |B | if|7 |= 2| |and (7 +5) (7 -B) =12 [CBSE 2020 (65/4/1)]

23. Find the unit vector perpendicular to each of the vectors a=4i+ 3} +kandb=2] - f +2k,
[CBSE 2020 (65/4/1)]

B Short Answer Questions
24. Find a unit vector perpendicular to both of the vectors a+banda -b where a= f+f+}2,
b=i+2]+3k [CBSE (F) 2014]
25. If ;= 55+kf—3§and§={+ 3} -5k then find the value of A, so that ;ﬂ; and;—a are
perpendicular vectors. [CBSE (AD) 2013]
26. Let Z: i+ 4} + 212, B.: 55— 2; +7k and E= 2 —} + 4k . Find a vector E. which is perpendicular to
both 7 and b and c.d =27. [CBSE Ajrmer 2015]

27. For three vectors E,Fand ¢ if axb = : and Ex E: g, then prove that E,g and Eare
mutually perpendicular vectors, |5 |=|c | and |2 |=1. [CBSE Sample Paper 2015]

28. The two adjacent sides of a parallelogram are 2i —4]:75.% and Zf+2f+3fc. Find the two unit

vectors parallel to its diagonals. Using the diagonal vectors, find the area of the parallelogram.
[CBSE (Central) 2016]

29. Find the angle between the vectors Z+b and 7 -bifa=2i- j +3F and b=3i +} — 2k, and hence
find a vector perpendicular to both a+b and 7 -5 . [CBSE (East) 2016]

30. Ifa =2i+j-kb=4i -7} +k find a vector ¢ suchthata xc =b anda.c=6. [CBSE(F)2017]

31 Ifa=i+ 2j +3k and b=2i+ 4j - 5k represent two adjacent sides of a parallelogram, find unit
vectors parallel to the diagonals of the parallelogram. [CBSE 2020 (65/5/1)]

32, Using vectors, find the area of the triangle ABC with vertices A(1, 2, 3), B(2, -1, 4) and C(4, 5, -1).
[CBSE 2020 (65/5/1), Delhi 2017]

33, If ; and f; are two vectors, then prove that |; _§|5|E|+|3|
34. Giventhat a=i+2j+k D=3/ +2/—7F and ¢ =5i +6] — 5k, verify that
ax(bxc) =(a.c)b - @.b) .
35. Find a vector whose magnitude is 3 units and which is perpendicular to the following two vectors:
s=slei—ak bodes -5

Answers
1. (i) () (i) (d) (iii) (b) (iv) (©) (@) () (vi) (b)
2 3 3. -4k - 5 i-11/-7k 6. 13 units
7. b may be any vector 8. %(6f—3f+212) 9. /507 10. %

1. 2%5-a 12 |f]=4 13. /6 14, %(3?—2}'%12} 15. —61 +3] + 6k



16.

20.

23.

26.

29,

31.

B e ® 2

: + 17. : m
1~.,10(3t i) 17. 0 18. 4 9. 3
r=+3(i+j+k) 7 % 22. |al=4]5]=2

1 o 2 - 1: 2: 1:
TEan - 0] — s =l = = 25, —e
= (7i - 6f —10k) U — it -k 25 A=+1
d =96 - 3] - 42k 28. 21,, - (4 —2j - 2K), 11—0(55 +8k) and area of | ¥ = 2,/101 sq. units

Y

0 =7;2f -26] - 10k 30. c=3i+2j +2k

Lyes: oo s A foonr =3 e : s
17(31+6j—2k),i;7(1 +2;—8k) 32. 5274 sq. units 35. 21 2j+k
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