Very Short Answer Questions

[1 Mark]

— 4 %
Q.1. Find a vector in the direction of vector a=1-2j that has magnitude 7
units.

Ans.

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

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

7&:7(5 - i“-) Bl B

BT ) T E T E

Q.2. Find the value of A so that the vectors

— 3 I 35 Sy ial

a =2i+Aj+kand b = i- 25+ 3k
are perpendicular to each other.

AnNs.

= - . y
The vectors @ and b are perpendicular to each other, if

= 3 5 R R 3 2
a. b=0 = (2i+/\j+k).(z'—2j+3k)=0

(2) (1) +(A\)(-2)+(1)(3)=0 => -2A+5=0 —> A=g5
Q.3. Write the number of vectors of unit length perpendicular to both the vectors

Y & B A — A s
a = 2i+j+2k and b = j+E.

Ans.
Number of vectors of unit length perpendicular to both vectors = 2



Q.4. Find the angle between the vectors

e T R F s B

a =i—j+kand b =i+ 75— k.

Ans.

Here._a>='2—3+ic '—Z|=\/12+(—1)2+12=\/§

=%
.
= §b|=\/(1)ﬁ+(1)2+(—1)2=\/§

—1-1-1=+/3.4/3cos§ —> —1=3cosh
:>c059=—é- — 0=cos“1(—§-)

Q.5.
— — —
If ‘7' = /3, ’ b ‘ = 2 and angle between 7 and b is 60°, then find —a). b.

Ans.

= X —2
Given, |a|=\/§, ’b|=2and9=60”

— —
a. b =|_a>‘ ‘b cos 6
= /3. 2.cos60° = /3 [ cos60° = %]
Q.6.

I O = s
Find the projectionof a on b,if a . b =8and b =27 + 65 + 3k.

Ans.



= -
b

Given, @. b =8 and b =2i +6j+ 3k

; n =3 T Rk 8 8

We know projection of a on b = ?‘ =i e
“F gk G B
a =2i— 65+ 3k.

Q.7. Write a unit vector in the direction of

Ans.

_> -~ A A
Given, @ =2i — 6j + 3k

. ] 2 . =
Unit vector in the direction of a =

~ 2 —6j+3k A A - o
e T TR :>a_—_—_21,—£]+ik
VIT3I6+9 7 7 7

Q.8. Write the value of p for which
_>

—2 A A ~ > o &
a =31+25+9% and b =17 +pj+ 3k
are parallel vector.

Ans.

_} _> ) ._% ——>
Since a ||b , therefore @ = A b

= 3i +2j+ 9% =A(i +pj+ 3k)
=>A=32=Ap9=3N or A=3,  [Bycomparing the coefficients]
— - =, = = —
If p isa unitvectorof (z— p ). (z + p ) =80, then find | |

Q.9.

AnNs.



- = = =
Given (z— p). (z + p ) =80

=

2 2 2 2
m —}5" — 80 —. }?‘ 1-80 = |?| W7 ax |?|=9
0.10.

B, 3 = i =y
If|la|=+/3,|b|=2and a. b = /3 then find the angle between a and b .

Ans.
— g
Given, [a|=+/3, |b]|=2, a. b =+/3
= s =
Weknow, a. b= |a||blcos®d = 3=+1/3(2)cos¥
é-=cos€ = 6=5

Q.11. Write a vector of magnitude 15 units in the direction of vector
i — 25 + 2k.

Ans.

— 2 2 7
Leta = 1—2j+2k

. . A . —E R s 27+2I}
Unit vector in the direction of a is a = £ o ek

1
Jor(2prep B

g (i 2j42K)
=15 ——

(i — 25+ 2k)

Q)

- . - B ' ' =
Vector of magnitude 15 units in the direction of @ = 15

— 5i — 10j + 10k

Q.12. What is the cosine of the angle, which the vector‘/§2 + JF k makes

with y-axis?



Ans.

_) ~ -~ -~
We will consider a = V2i +j+k

-, 2
Unit vector in the direction of a is a = VAititE
VPP
VEIitith _ JBitjth
= o = s
\/5 s 1 N 1 z 1 = 1 * 1 ~

The cosine of the angle which the vector \/52 + 3 + k makes with y-axis 1is (

b =

: LR 5 ~ ~ s -
Q.13. Find A if (27 +65+14k) x (i - Aj+T7k)=0 .

Ans.

3 ~ - ~ ~ ~ —
We have given (27 +6j5+ 14k) x (i — Aj+Tk)= 0

ikl .16 14| |2 14 ]2 6| =

-0 = = § o .
ol - 7' '1 7’ '1—/\'
i, =% ¥

~ 3 % —

= i (424+14N)-0j+k(-2)-6)= 0

=0 42+ 14 =0 = 14A=—42 = A= 3
Also,— 22 -6=0 = AX=3

* Value of A=— 3
Q.14.

If }?’ =4,

e = I g
bl: 3and a . b = 6,/3, then the value of |[a x b].

_)I



Ans.

We have,a . b = 64/3 = Ia b |cos 8 =643

> 4x3cos0=63

_ 63 _ 3
Bl s
:0:%
- e
Now, |a’ x b’=|?‘.’b sinf—4 x 3sinX=4 x 3 x 1=6

Q.15. Find the sum of the vectors.

-~ ~ A% -~ -~ -~ -~ ~
d=3i-9254% b=—2i+4j4bkand ¢ = i—6j—7k.

Ans.

—(1-2+1)i + (0o 2+4-6)j+ (1+5-7)k

Q.16. Write the value of the area of the parallelogram determined by the
vectors 2j and 3j .

Ans.

Required area of parallelogram = |2'; ¥ 33|

= ﬁlg X 3[ = G[ic| = 6 sq units.

—A — —A —
[Note: Area of parallelogram whose sides are represented by @ and b is |[a x b ]

Q.17. Write the value of (z % -7) k+ (-7 X k)z



| cosf. Also |i| = |j| = |k| =1]

— A % s
b =21+ 5+ 2k.

Q.18. Write a unit vector in the direction of

Ans.

5 " o x
Given, b =2i + 742k

Q.19. For what value of ‘a’ the vectors 2i -~ 35 +4k and ai +6; - 8k are
collinear?

Ans.
24 — 33 + 4k and ai + 63 — 8k are collinear

2% (- 8)
286 or a= E

2 4

2> a=-4

2P =2 = —
[Note: If @ and b are collinear vectors then the respective components of @ and b

are proportional.|

Q.20. Write the direction cosines of the vector 2t + 73— 5k .



Ans.

Direction cosines of vector — 2¢ + j — bk are

9 1 B
YTy N () TS Ry M (EY Oy
P 1 5
v30© 307 30

Note: If I m, n are direction cosine of ai 4+ bj + ck then

b . c

Va+b 4+’ Va2+bi+c?’ Va2+b%+c2

Q.21. Write the value of (ix3)-k+i.j.

Ans.

=140="1
[Note
ij=jk=ki=0,ii=jj=kk=1ixj=kj x k=i and kxi=j,ixi=jxj=k xk

- —
a x b':vl,then find |a’. b ’

ANs.



— —
We have, a_>x b 2%/3 = |¢?| |b sin Oﬁl =§-
S —
= 'E}l ‘b I sin0=% [ @ is angles between @ and b/
v
1 > S 1 . 1 V3
=>,zxﬁ.sm0=7§ = smezﬁx—g—
= sinf = 5 = 6=30
- —
Now, (?. b =|c?| ’b cos @
= o 4 o _ 2 3 _
—Ex-ﬁ.cos30 _E'T_l
— - =
Let @ and bbetwovectorssuchthat|z)l:3 a,nd’b’:‘/Tgande> ¥ &
Q.23. is a

unit vector. What is the angle between a and b?

Ans.

_)
We have, |71)| =3 6} = -‘/32

— —
Now, @ X b = |a||b| sin @

> »
=>Sin0= GXbZ 1 —

1 = g=45°
> V3
HIE e R




Short Answer Questions-I (PYQ)

[2 Mark]

Q.1. 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.

Ans.

(4.y:, Z,)
Kk R 1

P(2, 2,1) Q(s, 1, -2)

Let required point be R(4, v, z;)
Which divides PQ in ratio &£ : 1

By section formula

_ 5k42

3= ki1

= 4k+4=>5k+2 > k=2
2 x(-2)+1x1 441 3

A= 211 B SR da 1

=7 ¢

Q.2. Find ‘N’ when the projection of @ =Xi+j+4k on b =2i+6j+ 3k’

units.
Ans.
— i g 3 b)
We know that projectionof @ on b = “‘)
Io|

.__)
Now, a. b = 2A+6+12=2A+18

Also |b|— V2 +62+32=,/4736+0=

Putting in (1), we get

4= 2418 = A=2W-18 = A

7

|2
[f
[




Q.3. What are the direction cosines of a line, which makes equal angles with the
co-ordinate axes?

Ans.

Let A be the angle made by line with coordinate axes.
=  Direction cosines of line are cos @, cos Q, cos A
2 2 2
= cos“a +cos® atcost a=1
2 2 1
= Jcos"a=1 = cos a=y

=g b
—a cos o i

Hence, the direction cosines, of the line equally inclined to the coordinate axes are

1 1 1
iw,iw,iw

~ - - - , g ) ) )
[Note: If [, m, n are direction cosines of line, then F+m~+n° = IJ

Q.4. For what value of p, is (i+j+k) p a unit vector?
Ans.

=y
a

Let, @ =p(i+j+k)

Magnitude of a is |a|

ld|=/(F+ (pP + (PP =+3p

=, ; —
As a is aunit vector |[a|=1,

= klp=1 = p=F

- - -~ A a a —
Q.5. Find the value of (2i +6j+27k) x (i +3j+pk)= 0 .

Ans.



~ A ~ » - - —
(2i +65+27k) % (i +3j+pk)= 0

t 7 k| ) e
26 27|=0 = (6p— 81)i— (2p— 27)j +0k= 0
8 p

Q.6. Write the position vector of the mid-point of the vector joining the points P(2,
3,4)and Q(4, 1, -2).

Ans.
— =7 7 : . ;
Let @, b be position vector of points P(2, 3, 4) and Q(4, 1, -2) respectively.

3, n - - — A A -
a=2i+3j+4k and b =4i+j+2k

» > ~ - -
.. - . . 6i 45 2k
. Position vector of mid point of Pand Q = sl o Ot o '

: R =3i+2j+k

Q.7.If |a] = a, then find the value of the following:
A2 12 a
}E’ X z} +lc7 X j’ +}c7 X kr

Ans.



=7 ; 3
Let @ makes angle @, B, y with x, y and z axis.
=tws B 4 . :
la X zl:la '.1. sin a =a sina
o — % *
Similarly, |[@ x j|=a sin 8

and |E>x k| = asiny

— - — - —
~la" x iP+|a x jRP+|a x k]2 = a®sin® a+ a? sin B + a* sin’ y

a® [sin2 a + sin® B + sin? Y]

a’ [1 -cos’ A+ 1 -cos’ B+ 1-cos’y]

o)

" [3= (cos® O + cos® B + cos® g)]

cPim24n?t=1

2
=a“(3-1
( ) = cos2a + cos?B+cos?y =1

[Se]
Ry
rJ

— 7 # P B o = i

=B db =2 k
Q.8. The vectors g ol e e 1ttty are mutually
— —
la’| =1b |

perpendicular. If , then find the value of y .

Ans.



— =7 X
" a and b are mutually perpendicular.

i B =0
=(3i+2j).(2i +j+yk)=0
=26+x+0.y=0

=26+x=0 = XxX=-6

Again, |:| = |:|

S Ry
:m:\/s—fy_? ['-'.t=—6_
=45 =,/5+y?  =>y?=45-5

= y= 440 = +2,/10

—% ¥ =} = — =
0.9. Find the value of ¢ - 0 i @']=10, [b|=2 and |a° X b |=16.

Ans.
=71 4
lax b| =16 = |a’||b]| sing =16
= 10x2sinB=16 :sma:;_g:g

=> cosO:\/l—s'm29:\/1—;_g:i%

<y —»
a.b =la'||b|cosf=+10 x 2 x 3 —=+2

Short Answer Questions-| (OIQ)

[2 Mark]



Q.1. Find the unit vector in the direction of the sum of the vectors
— s s s P I R
a =2i— j+2kand b=—-i+j+3k

Ans.

— = a2
Let ¢ bethesumof a and b

=
= a—+b

+
= (2i — j+2k)+(-i+j+3k)

_> ~ -~
|e| =145k

= /(1P +02+ (5P = IF25 = /26

Therefore required unit vector is

i+5k 12, §7
= i+ —=k
V26 V26 V26
% =% 7
Q.2. Write the direction ratio's of the vector @ =yend— 2k and hence

calculate its direction cosines.

Ans.

. y . . e 2 A g .
We know that, the direction ratio’s a, b, ¢ of a vector r = xi + yj + zk are just the

respective components x, y and z of the vector. So, for the given vector, we have a= 1, b =

1 and ¢ = -2. Further, if [ m and n are the direction cosines of the given vector, then
1 b 1
B B
J —¥
== Las 7= /B
] ¥



Q.3. Find the value of A for which the two vectors
21— j+2kand 3i +Aj+ k
and are perpendicular to each other.

Ans.

— A oA - - < ~ o a
Let @ =21 — g+ 2k and b =3i +Aj+k

_>
a is perpendicular to b

__>
>d.b=0
= (2i— j+2k). (3i +Aj+k)=0
=2 x 3+(-1)x(A)+2 x 1=0

26-A+2=0 =A=8
Q.4. Find the area of a parallelogram whose adjacent sides are
i+kand 21+ 5+ k.

Ans.



s —
Let a and b be adjacent sides of parallelogram such that

St ~ A — a " &
a=i+kand b=2i+j+k

B
~Area of parallelogram = |a x b |

=(0-1)i— (1-2)j + (1- 0)k

- O .
e L

—i+j+k

Area of parallelogram = \/ (1P +1% +12

= 1+ 1+1=+/3sq. units.



Long Answer Questions-l (PYQ)

Q.1. Prove that, for any three vectors

[4 Mark]
Ans.

a]

[d

'By property of scalar triple

~ T
product

|By property of circularly rotation|

Q.2. Find the value of x such that the point A(3, 2, 1), B(4, x, 5), C(4, 2, -2) and D(6,

5,-1) are coplanar.



Ans.
We have A(3, 2, 1), B(4, x, 5), C(4, 2, -2) and D(6, 5, 1)

— S % ol 4 i R T — & ,\ i
AB =i + (z—2)j+4k; AC=1i+0j— 3k; AD=3i + 35— 2k

— — —
Points A, B, Cand D are coplanar = AB, AC, AD are coplanar

= [ AB AC AD =0

1 -2 4
= |1 0 -3(=0
5 T -2

=21 (0+9)-(x-2)(-2+9)+4(3-0)=0

=29 -7x+14+12=0

U
~]1
-
]
'_'J
(93]
U
w

X

-+ _b> e
Q.3. Show that the vectors @ 05 € e coplanar, if
e e — =
c a

— —
a+b,and b+ ¢ and ¢ + are coplanar.

Ans.
- 77 =
If part: Let @, b, ¢ are coplanar

; o ok %
=Scalar triple product of @, b and c¢ is zero

— ~ —
Sfa b ¢j=0=> a.(bxc)=b.(dxad)=c.
- — - =3
Now, [a+b b+c c+aj=(a+b){(b+c)x(c+
- = -
—(d+b){bxc+bxa+cxc+ec xa}



T

&

=

.hld

: =
I “
~ ©
To o
T e
i T
= s Te
I ~ g
%./ To g
oo Te T
T Ta -+
‘ﬁm. [ T
£
To o +
I (<]

fe 1 T2
fe X8
— ~ a

1 1 o

lanar.

=¥ ¥
, ¢ + a arecop

- =
b+ ¢

5 =

Only if part: Let a + b,

are coplanar.

—
[ 4

+

_>

Hence, a, b,

Q.4.



R A " 5 % % %
LetE) =i+ j+ kb = iand ?:cli—{»ozj + c3k then

_>
(a) Letcy=1and ¢, =2, ﬁndc;;whichmakes?, b and ?coplanar.

_)
(b) If c; = -1 and c3 = 1, show that no value of c; can make E}, b and ¢ coplanar.

Ans.
= P e = —) A - -
Givena =i+j +k; b = i and ¢ = ¢1i + ¢c2j +c3k
. = ? —
(a) Sincea b and ¢ vectors are coplanar

= /a C ]: 0
1 i 1
=11 0 0(=0
Ci C2 C3
5 i (N |
=100 =0 [Given that ¢; = 1 and ¢; = 2]
1 2 C3

=1(0-0) -1(c; -0) +1(2-0) =0

=2-c+2=0=> =2

_)
(b) To make @ b and ¢ coplanar.

| S (R
=11 0 0 (=0
€1 C2 C3
I & A
=1 0 0|=0 [Given that ¢; = -1 and ¢; = 1]
¢ =1 3

= 1(0-0) -1(1 =0) +1(~1-0) =0



=>-1-1=0

= -2 = 0 which is never possible.

._-}

Hence, if ¢; = -1 and ¢; =1, there is no value of ¢; which canmake @ b and ¢ coplanar.
Q.5.
- 77 = . : — = =3
Ifa, b, ¢ are mutually perpendicular vectors of equal magnitudes, show that the vectora” + b + ¢ is
— — —
equally inclined to ?, b and ?.Also,ﬁndtheanglewhicha) + b + ¢ makes with @ or b or ¢
Ans.
._)
Leta’|=[b|=[c'| = = (say)
_)
Since @ , b , ¢ are mutually perpendicular vectors. Therefore,
- = B >
B =l ol =BG el = Bl =B
— — =¥
Now,|a +b +c|2=(a +b +c)(a +b +¢)
e e i T T e A e A e S I e A
=a ;@& +a ;b +a ce+b a+b b+ e +ea te . ib+te e

=x*+0+0+0+x+0+0+0+x*=3x°
- 7 =
= |la+b +c|=+3

e e
Let ©; and 6, and 0; be the angles made by ( @ +b+c ) with a_>, b and ¢ respectively.

e » ¥ = L
afa +b +c) a .ata .bya.c
cos 0y = — = =y
la|.Ja +b tc| 5
_ 224040 1
V3z2 V3
4 1
= 6y = cos (—)
1 V3

Qy 1l- L { AV — 1 L = 1 L
Similarly, we have 6y = cos ( \/:?) and 603 = cos ( ﬁ)



ie,
(:+ b +?) is equally inclined with @ , b and ¢
=

42+140 =0 = 14A=—42 — A=23

Q.6. Find a vector of magnitude 6, perpendicular to each of the vectors

— — Aa oA - 4 A
d+ b and d- b, where E):z'+j+k and b = i+2j+3k.

Ans.
—r 3 = n
a4+ b —2i+3j+4k
— P &
a=h == 3 ok

, - e AT
Now vector perpendicularto (@ + b ) and (a—- b )is

i j k ) ) -
9 3 4|=(-6+4)i- (-4-0)j+(—2—- 0)k=2i+45 -2k
0 -1 -2

Required vector = +6 R i B (—2%+43’—2ic)

V2P rati (2 SV

T BR A TR o = W
_ig\/ﬁ( 2i +4j —2k) =46 (-i +2j k)

: € are three vectors such that

e — - 7 =
la|=5,|b]=12 and [¢|=13, and @ + b + ¢ =0 . e 4o value
I

Ofa.b+b.c+c.a.



- 7 —

a+b+e =0 (1)

A s — o e e T
= a.(a+b+c)=a.0 = a.at+a.b+ a.c =0
= T = —2 - — —2

=2a.b+ a c:—|a‘ a.azlal

- 7 2 = 3 i

=2>a.b+ c.a=25 (1) [ a.c = c. a]

_>
Similarly taking dot product of both sides of (i) by b and < respectively, we get

—3 —
b.c = |b[2=144 .. i)

_)
b.c =—|c|2 =169 (i)

Adding (if), (i) and (iv), we get

= == P A S - =
é. b EE B BF Bl =25 144 = 169

_)
=a.b+ c.a+ a + b. +

- =
2%(a.b+b.c+ c.a)=2338

- =
-d.b+b.c+ c.a=—22_169

— 2ok d_’ SR o
Q.8.Ifa: 3i+4j+5k and f = 2i+j-4 thenexpressﬂ in the form

- =5 = — —
B=pB+27 B @ ang B2 - o
2 where 7 1 js parallel to @ and " 2 is perpendicular to ¢ .

Ans.



o — — =t

v B, is parallel to a , = B 1 =Aa where A is any scalar quantity
— 3 & &

= B, =3A1i +4Xj +5Ak

e e
Alsoif, B = B,+ B>

L ) R . N —

= 2i+j— 4k= (3Xi +4\j+5Ak)+ B,
. g 5 :

= By=(2- 3N)i+(1-4))j— (4+5)A)k

_)
s S
Itis given 8, 1 «a

L (2-30). 3+ (1- 4N). 4 (445X).5=0
=  6-9A+4-16)— 20— 250 =0

=-10-50A=0 =3 A==
Therefore, 8 { =— %5 - %3 ~k

= 3y % PG foasio o a8
Bz—(2+g)2+(1+§)]—(4—1) —?'l-}'g]—g
The required expression is

(2i+5- ak)= (- 3i- 45— &)+ (Ri+25- 3k)

Q.9. Show that the four points A, B, C and D with position vectors
4i +5j+k,— j— k,3i +9j+4k _  4(- i+j+k)

coplanar.

respectively are

Ans.



Position vector of A =41 + 53’ +k ; Position vector of B =— 3 —k

Position vector of C = 37 + 93’ + 4k : Position vector of D = —4i + 43’ +4k
— B0 esw & — . . % — & sw
~AB=-4i -6j -2k, AC=—i+45+3k, AD=—8i—- j+3k

—  — — 2 = =2
Now, AB. (ACxAD)=|-1 4 3

=8 =1 3

=-4(12+3) +6(-3+24) -2(1 +32) =~ 60+ 126 - 66 = 0

— — —>
ie, AB.(ACxAD)=0

— —> —
Hence, AB, AC and AD are coplanar ie, points A, B, C, D are coplanar.

._}
— — 2 2 ;
[Note: Three vectors a, b, ¢ are coplanar, if the scalar triple product of these three vectors is zero.]

) ~ A. -~ ) "_ fag )
—_— > o— =
a=1i+jt+kand b =j k’then find a vector € such that

Q.10. If

_)
?x?: b and Tf. ?:3.
Ans.

_) ~ -~ ~
Let ¢ = ¢1% +¢2j+c3k. Then,

~ ~ ~

i Gk
4 % - N -
(axec)=1|1 1 1|l= (cza—c2)i+(e1— e3)j+ (c2— 1)k
€1 €3 €3
_)
-'-(Tz)x?): b

= (c3 — 02)%4'(01- Cs)3+{02— 01)’:’:3- k

=2ec3—c2=0,c1— e3=1and co—c1 =1 o (1)

— — Ao A s - - -
Also, a. ¢ = (i+j+k). (c1i+caj+csk)



5 —3
= a. c = c¢+cec+c3

Scitestes=3 [ @.¢ =3] (i)
=2c+ete—1=3 [ e1—e3=1] o (1)

=21 +c2=4
On solving ¢;— ¢2 =1 and 2¢; +¢2 =4 we get

;=5 = cx=%

[P}

se= (e1—1)= (3- 1):% and ¢3 = € =

_) ~ ~ ~
Hence, ¢ = (§i+§j+§k).

Q.11.

= — — —
fad+b+c= 0 and |7|:3, ’b': 5 and ’?{:7then showthattheanglebetween_a) and b is
60°.
Ans
-
a+b+c=0

=>(—&>+?)2= (- ?)2

o —>
s(a+b)(a+b)=c.c

2 |2 — 2 —
=>|a +'b 9.k = |Z’| =0+25+2a. b — 49
_)
LI =il =95-8
_)
=>2|a‘ b| cosf =15 = 30 cosf =15
=>c030:%: cos 60° B = 60°



Q.12.

If i +3+1Ac. 2i +53’, 3i —{—23’ — 3k and i - 63’ — ke are the position vectors of the points A, B, C and D, then
— — — —

find the angle between AB and CD . Deduce that AB and CD are collinear.

Ans.

— . .. — . .
Given,OA=i+j+k, OB =2i+5j
s . — . A
OC =3i +2j — 3k, OD=i-6j—k

— = ¥ % - ~
AB= OB-0OA=i+4j-k

= — — R - ~
CD= OD- OC=- 2i - 85 +2k

— % % " =t ==
CD = 2(i +4j- k) = CD — 2AB
—> —> — —

Therefore, AB and CD are parallel vector so AB and CD are collinear and angle between them is zero.

Q.13.

- 7 = - 7 = = e
If @, b, ¢ are three vectorssuchthat a. b = a. ¢ and a x b = a x ¢, a # 0, then show that
F
bi=: &

Ans.
- 2 3 =
Given, a. b = a. c
— L =
=>a.b-a.c =0 = a.(b-¢c)=0
— =% — —
= either b = ¢ OI‘Z.}_L(b— c)
- 5 - 7 o
Alsogivenaxb=ax? = axb-axc =0
e = 7
=>71)x(b—c)=0 = 71)||b—? or b=c¢
— o
But @ cannot be both parallel and perpendicular to (b — ?) Hence, b = ¢



Q.14. Find the position vector of a point R which divides the line joining two
points P and Q, whose position vectors are

94 +b) and (G — 35
(26 + ) — (a i ) respectively, externally in the ratio 1 : 2. Also,
show that P is the mid point of the line segment RQ.

Ans.

The position vector of the point R dividing the join of Pand Q externally in the ratio 1 : 2 is

Position vector of R

o 1(a-38)-2(2a4+b)
(OR )= T2
» » > > > > 4 —%
. a 3b 140 2b — 3a lsb . 3a)+5b
N > y »
g ; y 2 . (3a45b 3b o
Mid-point of the line segment RQ is i );(a ) 2a + b

As it is same as position vector of point P, so P is the mid-point of the line segment RQ.

=¥ vhou A & TF 2 2 » — A A A
Q15,15 @ =t+j+k b=4i-2j +3k 4 ¢=1i-2j+k
— _b> —

vector of magnitude 6 units which is parallel to the vector 2a - +3c .

then find a

Ans.

& X a T I~ x & 2 & X
Given, @ — i+j4k b —4i— 243k ¢c = i— 2j+k

53 — —y: =7 —)
Consider, » = 2a — b +3e¢

- 21492 +2%— 4i+2j— 3k+3i-6j+3%k=i- 2j+2%

o : . ) g —
Since the required vector has magnitude 6 units and parallel to 7 .

»

Required vector = 2= where }7‘ = /(1P+ (2P + (2P

:6[ i - 2512k ]Iﬁli 2je2k:|:2;'2_4;)._{__4"c

VP22 N



Q.16.
= . T B - % A - — P

Let a = 1+4j+2k, b = 3i—2j +Tk and ¢ = 2i — j+4k.

. == DO , — > o
Find a vector p which is perpendicular to both @ and b and p. ¢ =18.
Ans.

5 =} o e i N am e = o e
Given, a = i +4j+2k, b = 3i - 2j +7k, ¢ = 2i — j+4k

. — . , — A — P
Vector p is perpendicular to both @ and b ie, p is parallel to vector @ x b.

IR i j k
~a X b=|1 4 2
3 -9 7
] 2 2'—3"1 2|+I::}1 4’:32%—3—141}
97 3 7 3 9

Since ? is parallel to 4 x ;}
P — u(32i - j- 14k)
Also, ;} ? — 18
= u (32i — j— 14k). (2i — j+4k)—=18

=>u(64+1-56)= 18 — Ou=18 or p=2

__)

. p = 2(32i — j— 14k)= 64i — 2j — 28k

Q.17. Find a vector of magnitude 5 units, and parallel to the resultant of the
vectors

— - B =, 2 %,
a=2i +3j—kand b=1-2j +k.

Ans.



; = e R T
Given, two vectors are @ =2i +3j— kand b = i — 2j+k

__}
If ? is the resultant vector of : and b then
-y, =¥ A w E N g 1+ oo Aoa “
a+b=(21+3j-k)+(i-2j+k)=3i+7+0.k

+

. : e
Now, a vector having magnitude 5 and parallel to ¢ is given by

5(3i4j10k) A

» -~
5c¢ 15 . B
HE = = +
C)I 3}1 |0 mz \/TOJ

It is required vector.

[Note: A vector having magnitude /and parallel to a is given by L. e ]

¢l

— 7 e
— r a+ b ' = I a I ,
Q.18. If a and b are two vectors such that then prove that
- 7 —
vector 2a + b is perpendicular to vector b.

Ans.



_}
a+b|= Tz)l
=y —HI2 gy
= Jla+b :‘al
— — 2
=S (T{+b).(7{+b):|7{|
= — = =¥ 2
>d.a+a.b+b.a+ b.b=|d
2 e S 2 — >
> |al +2a. 0 +b. b =|d| [~ @.b=b.a]
- =
=2d.b+b.b =0
- —
=(2a+b) b =0
oy = —
= (2a + b ) is perpendicular to b .
T =¥ I AR
Q.19.1f @ = v~ j+7k and b = 5i - j+ kthenfindthevalueof)\,so
=7 —

_)
that@ + b and @ — b gre perpendicular vectors. 1

Ans.

_)

Here @ =1 — 3’+7lAc; b= Bi— _A7'+/\IQ:

— A & a — i =
~a+b=6i-2j+(T+Nk; @ — b — 4i+(7- Mk

—» —
(—cz++ b ) is perpendicular to (7:— b)

— —
=(a+b)(a-b)=0 =>-24+ (7+A).(7-N) =0
= -24+49-A2=0 = AN =25

= A=+ 5.



Q.20. The magnitude of the vector product of the vector i+j+k with a unit

vector along the sum of vectors 2i+4j— 5k and Ai+2j +3k

to V2. Find the value of A.

is equal

Ans.
- W — = A A — A - A
Let @ —i+j+k; b= 2 +4j-5k; ¢ — Ai+2j+3k

From question

axtel-vi = |20 ()
1blc) bic

—¥ oy i gm A

b+c = (2+A)i+6j- 2k

= =)
-'-'b+c

= /(24 2P +62+ (-2

=/A+X2+4X+36+4 = /A2 +4)+ 44

i
__>
=>3x(b+?): 1

2+ A

(=T A
-

=)
—(-2-6)i—-(-2-2-X)j+(6-2- Nk
—— 8i+(4+7N)j+(4- Ak

Putting it in (1), we get

Bit(44M)j1(4 - Mk|
VA 14x 144 =
\/( 8+ (4421 (4 - A)
VAE 14X 144

= 2



Squaring both sides, we get

64+16+-27+8)1+16+2% — 8 2

A +4)+44
06+2)2
o e
AS+4\+44
= 8A =8 = A=1

Q.21. Show that the points A, B, C with position vectors
2t — j + k, i — 3j— 5k and 3: — 45— 4k

respectively, are the vertices of a right-angled triangle. Hence find the area of the
triangle.

Ans.

Given, Position vector of A = 2 — 3 + k
Position vector of B = i — 33’ — 5k
Position vector of C = 37 — 43’ — 4k
— r 5 P A z x — 58 g
= AB ==1 — 23— 6k; AC=14—3j— 5k and BC=21~= 37 + k

L ¢
4

AB

2

Kow: =AB . AB=144486 <4i




2

—

AC| =1494+25=3b

—312

'BC =4+14+1=86
AN Y —12 —2
’AB2=}AC +|BC

= A, B, C are the vertices of right triangle.

~ ~ -~

. 5 3 k
Now, AB x AC=|_1 -2 —6
1 =3 =5

—i(10-18) - j(5+6)+ k(3 +2)—8i —11j + 5k

— —=3
) lAB X AC’=\/(—8)2+(—11)2 + 5% = /64 + 121 + 25 = /210

Area (AABC) = %

— —
AB x AC‘= Y0 5q. units

Alternate method to find area:

: 1 e st V210 z
Area of AABC =5 X |BC| x |AC|= 5 X /35 X /6 = 35— sq. units
y —
Q.22. Find a unit vector perpendicular to each of the vectors a+2b and

=y | TR =2 5 e L B g o
2a + b, where a = 31 +25+2kand b = ¢ +25— 2k.

Ans.



B o me - . ..
Given, @ =3i+2j+2k and b = i + 25— 2k

N = S W S a8 L m
a+2b= (3i+2j+2k)+ (2i +4j- 4k)=5i + 65— 2k

— o 79 ¥ % A 2 % i s
9a + b = (6i+4j+4k)+ (i+27— 2k)="7i +6j+ 2k

e G —
Now, perpendicular vectorof (@ +2b ) and (2 a + b)

=15 6 —2|=(12+12)i —(10+14)j + (30 — 42)k= 247 —24j — 12k= 12(2i — 2j —k)
7 &6 2
12(2i — 25 — k
= b R )
; : 12./22:(_ 921 (- 1)
Required unit vector \/2 +H-2)+(-1)

5.~ 95—k P T N
= i—g—=i(?ﬂ‘ 7J - yk)

023 If r = zi +yj+ 2k, find (7 x3).(7 x j)+xy.

Ans.

__) -~ -~ -~
Here, T =Ei+yi¥zk

— A = . A Al . a A al s
Now, (r x i). (r x j)+xy={(zi+yj+ zk)xi}. {(zi +yj+ zk)xj}+xy
= (~yk+2j). (zk— 2i)+xy
= (0i + 2j — yk). (— zi + 0] + zk) + xy
=0+0-xy+xy=0

Q.24. 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).

Ans.



B(1,-1,-3)

A3 —1,2) C@ -31)

—> R R R
Here, AB= (1-3)i+(-1+1)j+(-3-2)k
—-2i+0.j- 5k

— % 2 &
And AC = (4- 3)i+(-3+1)j+ (1-2)k

-2
— — 2 ] k
AB X AC= |_92 0 -5

1 -2 -1

= (0-10) i - (2+5)j+ (4— 0)k=10i —7j + 4k

— — — —
Since, AB x AC is perpendicular to both AB and AC .

_— —
= AB x AC is perpendicular to the plane of triangle ABC.

— —
ABxAC

Required vector =
’AB xAC‘

_ -10: - Tj+4k _ \/11-55(_ 10% N 73. 3 41;)

\/(- 10 2+(- 7)°+42

~

=

P opltd

.7

al's
;1|
!



Q.25. Find the area of a parallelogram ABCD whose side AB and the
3t + 7 + 4k and 4i + 5k

diagonal AC are given by the vectors
respectively.

Ans.

N

BC—BA + AC—- AB + AC

— 3i—j—4k +4i +5k=i-j + k

— — - a a
AD =BC=%- 7 + k
— —
" Area of parallelogram = lAB X AD|

- 3o

J
1
-1

|
— QY .

= |(1+4)i - (3-4)j+(3- k| = [5i + j— 44

— \/52 +12 + (4 = 25+ 1 + 16 = /42 sq. units.

.26.

Q 3 » » ~ — - co -~ —

Ifa =2t — j—2kand b =7:¢ + 25— 3k then express b in the from of
— o — — — =¥ —
b = bi+ by,where b; isparallelto a and b, is perpendicular to a .

Ans.



- =
Since b1l a

- _ . .. i
= bi=Aa =A(2i - j— 2k)=2Xi — A\j— 2)\k

— - = — - =
b1+ ba=b = bo= b — b1

— (7i + 2j- 3k)— (2Xi —=Aj - 2)k)

= (P~ T (2 LA~ (3-=000k

4 -
It is given that b g is perpendicular to a .

- = : .
= bs. a =0 =>(7—2)\).2—(2+)\).l+(3—2)\).2=0
= 14-4A-2-A+6-4A=0 = -9A+18=0
I
R A=75 =2
=7 i % X —= % 2 %
Hence, by =4i — 2j — 4k; by=3i+4k+k
A % & " " & & s om —
Now, 7i +2j— 3k = (4i — 25— 4k)+ (3i +4j+ k),ie, b
— _b> — —
Q.27. Given that vectors @, 9, € torm a triangle such that @

Find p, q, r, s such that area of triangle is
_>

5\/6Wherez>= p§+q3+ric, b = s%+33+4i¢a
T o= 85—k,

nd

Ans.



a, c
A > B
R
Given, a = b + ¢

= pi+qj+rk= (si+3j+4k)+ (3i + j— 2k)

= pi+qj+rk= (s+3)i +4j+2k

Equating the co-efficient of %, 3', k from both sides, we get
=>s+3=p =¢g=4 and r=2 (1)

> =

Now, area of triangle = % b x e

i j ok
4

= 5,6=1 = 2|-6-4)i— (—25-12)j+ (s— 9)k|

- W

s
3 -2

= 5/6= 51/102 + (25 + 12 + (s - 9P

= 51/6 = 5/100 + 4s? + 144 + 485 + s + 81 — 185

= 56 = 54/325+ 5s% + 30s



Squaring both sides
= 150 = (325 + 5% + 30s)

+30s =  58430s - 275=0

o . _  C30:000FEx5x2T5 _ 30+ BA00 30480
S = 10 - 10 - 10

=s ==11,5 .. (i)

From ( i) and ( if)

s ==11,5; p=-38§,8

g =4 and r=2
ﬁ
b

_>
Q.28.1f @ and are unit vectors, then what is the angle between

— e
2 and b for a—+2 b

to be a unit vector?

Ans.

_ ¥ =5 . ;
Given, @ — v/2 b is an unit vector

= 5 —>|2
=>a—\/§b’=1 = |a— 42 b] =1
— —
S>(a-v2 b.(a-v2 b)=1=
— —r
B D=2 B b 2B . B L2 . B =0



SiaP=aB 0. beaif=t =74.6= 5.0

= G R. b 43 —i [ ‘_a)‘=‘_b>‘=1]
s 22 3. b=—2 - _a)._b}=%

:7.7=iﬂ

=>‘a‘ _l;cosezi2 [_a>._b>=|_a>l._b>c059]
=>1.1.cos€=% = cosf =cos} =80=3

Q.29. Using vectors, find the area of the triangle with vertices A (1, 1, 2), B (2, 3, 5)
and C (1, 5, 5).

Ans.

Given, A= (1, 1,2); B= (2,3,5);C= (1,.5,5)

_) i " &

AB = (2—-1)i+ (3= L+ {(5—2)k
= ~ " - ~ ~ ~
AC= (1-1)i+ (5-1)j+ (5-2)k=0.i +45+ 3k

The area of required triangle = -;- AB x AC

—>—>’

— — 2% S A % 2 A
AB x AC= — {(6-12)i— (3-0)j+ (4— 0)k} — 61 — 35 + 4k

O = S
SN L
W W Z:

gy
AB xAcl= JCOF T C3F T (4F = oI

. Required area = %\/6 = g sq units.



Q.30. Show that four points A, B, C and D whose position vectors are

Ai + 53 4 ]::, = 3— ]:3, 3 T 93 i 4k and 4(_% i -} T ic)respectively are

coplanar.
Ans.
Position vector of A = 44 + 53’ +k and Position vector of B = —3’ —k
Position vector of C = 37 + 97 + 4k and Position vector of D = 4(—% +3+ I::)
—> . e . — . . . —3 2 -
~ AB=4i -6j —2k; AC=-i+4j+3k and AD=28i -j+ 3k
-4 -6 -2
— — —>
Now, [AB AC AD/=|-1 4 3 |=-4(12+3)+6(-3+24)-2(1+32)=-60+126-66=0
-8 =L 3
— — —>

= AB, AC and AD are coplanar.

= A, B, C, D are coplanar.

Q.31. The two vectors j+k and 3i —j+4k represent the two side

— =y
AB and AC

vectors respectively of triangle ABC. Find the length of the median
through A.

Ans.

'-..,}




—F  a ==% & y
Here AB=j+k and AC= 3i — j+4k

— — —
BC =BA + AC

— — a A o = = A A -
= -AB+AC— j— k+3i— j+4k=3i - 2j+3k

oo S e
+ BD = 1 BC

—

= BD = 3 (3i —2j + 3k)

T a ~ a
= BD=23i-j+3k

)
o

Now, AD — AB+BD

~

= (}'+k)+(§%—j+§fc) = Byl

Length of AD = lﬁ‘ = \/(%)2 + (3)2 = g units .

Q.32. Show that the four points A(4, 5, 1), B(0, -1, -1), C(3, 9, 4) and D(- 4, 4, 4)
are coplanar.

Ans.



Given four points are A(4, 5, 1), B (0, -1, -1), (3,9, 4) and D (-4, 4, 4)
_> % % ~ X X &

Now, AB=(0-4)i+(-1-5)j+(—-1- 1)k=— 4i — 6j - 2k

—> . - - - - -

AC= (3-4)i+(9-5)j+ (4 1)k=— i+4j+3k

—) A S A 7 % a
AD= (-4-4)i+(4-5)j+(4- 1)k=— 8i — j+3k

—4 —f =2
[AB ACAD/=|-1 4 3
-8 =1 3

=~ 4(12+3) + 6( -3 +24) -2(1 +32)
= -60 + 126 - 66 = 0

— — —
= AB, AC and AD are coplanar vectors

= A, B, Cand D are coplanar points.

Q.338.

If_a)x_b): 7 x ?anda) x ¢ = ? X E),thenshowthat(_a)— ?)isparallelto (_b)— ?),itis
beinggiventhat_a);é:l—)and —l;#?

Ans.

Given ax?:?x:a.nd:x?zz)xg)

:gx;}-?x?:?x;—?x; ﬂ?x?—?x?—k?xz——c_}x::_&

>  ax (? - ?)+(Z)— ?)x ?: F[By left and right distributive law]

:ax(?— ?)—E}x(_b)— ?)z_()+ [& :xﬁz——b)x;)]

= (—l;— Z)x(;}— ?):T)} [By right distributive law]

= (d- d)I(b - <)



Long Answer Questions-I (OIQ)

[4 Mark]

Q.1. (Cosine formula) If a, b, c are the lengths of the opposite sides respectively
to the angles A, B, C of atriangle ABC then show that:

2
a’+b e

Lo 9 = 2ab

Ans.

By triangle law of vector addition, we have

— —  —> — — —
— BC+CA=BA = BC+CA = AB
=

=
= 71>+b:—c

= ("a’+?). (T{Jz:'): <¢)(¢c)

— = — —

— = — — —

=2 a.a+a.b+b.a+b.b=—c.c
2 R oy
=>1a 4‘b +2a.b =|cf

ie, @] +~j’if‘2+21‘£||7| cos (n- 6)=|

= a* + b* - 2abcos q = &

2 2 2 a?ib? - 2
= 2abcosO=a +b - = cosf = —



Q.2. If the vectors a +aj+cic, i+k and ci H=e1.- ble

are coplanar, then
show that ¢? = ab.

Ans.

3 . T 5 -
let P=ai+aj+ck,Q =i+kand R = ci+cj+bk

B - — o )
Since P, Q and R are coplanar vectors, therefore,

— = = @B e
[P Q R]=0 = 10 1(=0
c ¢ b

= a(0-c)-a(b—¢c)+ec(c—0)=0

=-ac—ab+ ac+c2=0 = ¢*= ab

Q.3.

- T = — i = — — -
Ifa+ b+ c =0 ,thenprovethat (@ x b)=(b x ¢ )= (c x a)
Ans.

_)
We have, —Z+ b + ¢ =0
~ — —r —
=ad+b=—70¢ = (G+b)x b=(-¢c)x b

— —r — — — =)
= (axb)+(bxb)=(-c)xb [Bythedistributive law]

=>(Tz)x;))+0=(?x?) 2 ?XZ):Oand(—?)x;):?x?]
= (71) X ?):{_I: X ?) (1)

Also, ?+?+E’:O — —;+?_—3

= (b+d)x T=(ax <

_>
= (5 x ?)+ (? X E}): (——a>) x ¢ [By the distributive law]



_}

=>(bxc)+0=(?x71>) [?xc:Oand(—?)x?:?xg]
_}

= (b % ?): (? X -&)) (if)

—» ¥
From (i) and (if), we get (71) s b= Tl ¢ ?): (_c+ X _d)).

— W
Q.4. Express the vector @ = 91 — 2j+ 5k as the sum of two vectors such that
—) ~ -~
b =3i+k

one is parallel to the vector and the other is perpendicular to b.

Ans.

3. 8 = T —5 —5 -
Let @a = ¢ + d suchthat ¢ is parallelto b and d is perpendicularto b .

._.>
b:

Now, ¢ = A 3T + Ak

B
Also d = a c

—r A & A ~ A
= d = (5i— 2j+5k)- (3Xi + k)

— A 2 a
=>d = (5-3\)i-2j+(5- Ak

o —
Again, ~ d is perpendicular to b .

- —
=d.b=0

= (5-31).34+(5-A).1=0 => 15-0A+5- A=0
= — 10A+20=0 = A=2

Hence, ? = 6% -+ 21; and
—) y A "
d =-i-2j+3k ..(i)

a = (6i+2k)+ (-1 — 25+ 3k) [From (i) and (if)]



Q.5. Prove by vector method that the diagonals of a parallelogram bisect each
other.

Ans.
D C
(%) H
A - B
(@)
— — =
Let Abe atoriginand AB= a and AD= b

Again, let AC and BD intersect each other at F1.

We have to prove that H is middle point of AC and BD.

— — — —

Let AH=2z AC and HB =yDB s ()
—_— = — — — >

Now, AC= AB+BC= AB+AD=a + b

— — — =
Also, DB DA+AB=AB- AD= a

—

Rl e 3. o —F
From (/) AH=z(a + b ) and HB=y(a - b )

= —r —
Now, AB= AH +HB

— — -
= a a+b a— b

= z( J+y(a - b) =

—
a

= - (:1:+y)z)+(:c—y);)

_)
. . —
Equating the co-efficient of @ and b, we get

x+y=landx-y=0

‘ i G —
(i = AH=1AC and HB= DB

Hence, H is middle point of AC and BD or diagonals of parallelogram bisect each other.



2
3 —>
b

Provethat: |a x

Q.6.

Ans.

Y

o] o

- =
a a.
- —
b b.

=]

- R
Let O be the angle between @ and b . Then,

2

=

> — oy
LHS |[d x b axb)(axb)

(ab sin @)n. (ab sin ) n= (a®b? sin® 0)(n.n)= a’b* sin® @

a®b*(1-cos® 6) = a®b® — (ab cos 8)

I

— — —\ 2
= fa:a) b b)-(z’ b) (i)
= = = 7
" a.a a.b — = 7 — .= 7
Also.RII&:_)_> , |=1(a.a).(b.b)-(a.b)(a.b)
a.b b.b
— — —
—(d.d).(b.b)-(d.bp (i)
(i) and (i) RHS = LHS [Hence proved|
- = — —
Q.7.If a, b are unit vectors such that the vector Feb is perpendicular to
- =2 — —- 2
7a-5b and @ —4 b s perpendicular to7 @ =2 b, thenfind the
i -
a and b

angle between

Ans.
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Let angle between @ and b be 6

Given (8 -8 B )L T B—5 ) = (RS BVAT 6 =58 =0
= 7|73|2+16(—a’._b>)— 15‘?2 ~0

=7+16 cos O - 15= 0 [ ‘3’}2: ‘Zﬂzl]

= cos 9:%:% =0=3

Also, given that (71)— 4?) L(7E)— 2?)

% (74D (T =2 0)=0 =>7|7Z}2+8}_172—30(7 b)=0

=15-30cos0=0

= cos = 1 =60 =

2

1]

Q.8. If the vector — i+j—k bisects the angle between the vector ¢ and the

vector 3¢ 747 then find the unit vector in the direction of €.

Ans.

% - " = . s B Ay = 5 A
Let i + yj + zk be the unit vector along ¢ . Since —1i + j —k bisects the angle between ¢ and 37 +4j .

Therefore,

31145

A(~i+ 3 —k)= (zi +yj+2k)+ 2

>z+i=-Ay+z=Aand 2=2X

Now, 22 +y2+22=1 [Z zi +yj + zk is a unit vector]
342 42 2 9: 2

- 3B - - a0

B 2
=2A=0 or )‘"E

But A # 0, because A= 0 implies that the given vectors are parallel.

. NN N _ 2
HA= Sr=-3,Y=75 and z= 3

O S S W - B
Hence, zi +yj+zk=—(11i +10j +2k)
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