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@ A. : .wj" : Vectors

MISCELLANEOUS EXAMPLES

————

{
very Short Answer : [1 Mark]
1.  Find the projection of b+¢ on i, where i 2]k, beiv3jrk and E=itk.

[CBSE 2007, IM]

Gol. bac=i+3)tk+itk 21+ 3j+2k

('!'1 | L") L
"

Projection of b+¢ on a

(’1+\|+’k)(;l’}'ﬁ) 246+ 2 10

7_ ) 10 (1)
Jorr@yeay s

%/rr'p(l,SA) and Q(4,~1,-2), find the direction ratios of PQ . s

Sol. OP=1i+5]+4k,
0Q =4i-j-2k
pq=bq-oﬁ=4Lq_zﬁ4>3}4@=ﬁ_6}ﬁa
Direction ratios = 3, —6, —6. : [1]
3. Ifi=i+2j-k and b =37+ -5k, find aunit vector in the direction 6f &b . [CBSE 2008, IM]

O Find i vale of 4 aud d.

Sol. Here i =] +2]—kib=31+j-5k
(+et+01k )X (C+ AT+ i) =0
4]

Let ¢=d-b=i+2j~k-3i-]+5k S = =iy 94
) B € 24ul= bl FiRiHaE
22D+ -4k A
A F
b ¢ u worlug & T,0,K
‘E & =J4+1+16 =21 € aﬁ“& Tl ) Me{
5 'wol M aud d
! Unit vector & = — A +j+4k i
i |c| V21 |
§ 4, 771f |d|=+/3, |b|=2 and i b =3, find the angle between @ and b. [CBSE 2008, 1M]
% Sol. Here [q| = /3, [bl=2and @.b =3
!.
’ cos():zi'?: 3
: lalfol 3.2
1
{

3

? COSQ:%_— — 300 [l]
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A7 Find the valye of pif (

20463+ 27R)x ( 433+ pky = § [CBSE 2009, ty,
ik
Sol. 2 6 27/=¢
1 3 p
= (6p—81)?-(2p~27)]+(0)|2:0
= 6p=8§]
81 27
p: = —

Al

If p isaunitvector and (X — P). (X + P) = 80, then find |X|.

[CBSE 2009, Iy
Sol. |X[*~|p]2 =80
|X[? =81 S Pl= 1
%] =+9 I
Write a vector of magnitude 9 units in the direction of vector : —2] + 3 +2k.  [CBSE 2010, Iy
The required vector i |
9(=2i + j+2k) o SR
T =3(=2i+j+2k) (1
Find %.if (21 +.6}+ 14K (T -]+ 7R)=0  [CBSE 2010, 1y
Sol. (21 +6]+14k)x (i~ 2} + 7ky =G
i ok
= 2 6 14/=0
I =A%

= (42+140)1 +0.j+k(-21-6) =

= 424 14Xk =0 Also-2.-6=0
hence A =-3

(1]
Md b are two vectors such that ’5.5' = lﬁx B’,

then what is the angle between a and b ?

[CBSE 2010, 1M]
Sol. [d.B|= [ixb|
= {5”Blc039='5”5lsin9 .
= tanf=1 = e=§ (1
78 ; o
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Vectors

10. / Vectors a and b are such that

al V3, |b‘ g (5 X B) is a unit vector. Write the angle between

iand b.
) [CBSE 2010, 1M]
Sol- ;i X bl = l
. 2
= absinf=1 = | 3x§sin9=l 5
B x
= smG——z— = 6:5 ! [1]
/ /m the projection of the vector § — J on the vector | + J [CBSE 2011, 1M]
(‘l—_})(l+j) 1—1 -0
= (1]
rite a unit vector in the direction of the vector d =2 + ] + 2k . [CBSE 2011, 1M]
N\2i ]
Sol. a= —-+— === : (1]
13. Write the value of (i x j).k+i.] ‘ [CBSE 2012, 1M]

Sol. ( i) k1= kk+|,=1+0_1

14 ., Find the scalar components of the vector Ag with initial point A(2, 1) and terminal

point B(-5, 7) [CBSE 2012, 1M]
Sol. Given A(2, 1) and B(-5, 7) |
~71+6], Scalar component -7, 6 ~ | m I
ISATM if for a unit vector @, (X —a).(X +a) =15. - [CBSE 2013, 1M]
L |XP-|df=15 : :

=2 (iR =1=15
= |x[=16
= |i=4 (1]

SHEET- 3\03-Versor & 3-D Cocrdinese Geometry \Eng\0l Vectors péS

16.  Land M are two points with position vector 2a — b and @+ 2b respectively. Write the position vector
of a point N which divides the line segment LMan the ratio 2 : 1 externally. [CBSE 2013, 1M]

AN\ Ko \JE

— 2xOM-1xOL

ON =

2-1
1 e
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Mathematics

ON = 2% (d+2b)~1x(2i - p)

—7e0)—1x(2a-b)
1
ON =56 b
ind the value of P’ for which the vectors 3i+2j+9k and ?~2p}+3f< are parallel.
7 [CBSE 2014, 1y
3 2 9
Sol. Two vect e =2 7
e€ctors are paralle] if 1~ 2p 3
Then p = _% - [
_:8. If 4 and b are perpendicular vectors, i+b|=13 and |d|=5, find the value of 5.
\ [CBSE 2014, 1]
VSOL If 7 and b are perpendicular vecotrs, then 7 . b= (
li+b| = 13
la+8f° <169
lal* +[6]" + 23 .5 =160
6] = 169 - 25
b= 12
49- Find d.(bxg), ifa=2i+j+3kb=-1+2j+kand E=3i+j+2k. [CBSE 2014, 1)
Sol. If 3=2i+j+3k,b=—i+2j+Kc=3i+] 42k
2 13 : ‘
Then a.(bxc)=|-1 2 1
SRR i)
expand along R, = 2[4 — 1] - 1 [-2 -3] + 3 [-1 —6] |
=6+5-21=-10 i
‘—M a P 4 !‘
| Find a vector a of magnitude 5./2 , making an angle of 7 with x-axis, 125 with y-axis and an acute {
’ angle 6 with z-axis. [CBSE 2014, 1M]
i
Sol. Here l=cos£=—l— and m =cos~=0
deiiiJ2. 2
Therefore, 2+ m?+n2=1 gives ‘ i
1 ' 1 f
—+0+n’=1 = - |
2 V2 !
Hence, the required vector T =52 (lf+mj+nf<) is given by b
. {
by By maaes b
F=5v2 ——i+0'+—k)=f=5i+5k. i
( e RN ) (1) [1] I
%0 e
m
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if B is the mid-point of side ACand OA =3 .OB=b , then what is OC ?
[CBSE 2015, 1M]
C
5~5+6E
T2
0C=2b-1 1
22// Pimd Ehe j/ect(jr of magnitude V171 which s perpendicularto both of the vectors 7 = j +2j -3k and
© b=3i—-j+2k.
[CBSE 2015, 1M]
Sol. Letrequired vector ¢ = A(E x B) : :
i j k -
c=Al 2 -3 |
3 -1 2 |
st} -g8 . - o 1) |
|&|=AI+121+49 |
JA71=171 |
) =1 putinequation (1) I
S e )
/ l/.c=(1—llj-7k) : ]
23/ Ifa=4i—j+k and b=2i- 2j+k, then find a unit vector parallel to the vector 2+ b. 3
[CBSE 2016, 1M] |
Sol. Unit vector = ?_ l} 9153442k, 61-3i+2k ]
\ |a+b| 36+9+4 7
; 24., Find & and pif (i +3]+9k)x(3i - Aj+pk)=0. [CBSE 2016, 1M]
’g -
PSol |13 9|=0+0]+0k. |
3 ~A ep ' I
A= ‘I
i3u+94) - j(u—-27) + k(=1 -9) =0 |
n-27=0 and -A-9=0 - |
u=27 =1y : | [+ 44l |

Short Answer : [4 Marks] |
Find the equation of the plane passing through the intersection of the planes :

T.(21+7+3k) =7, 7.(21 + 5]+ 3k) =9 and the point (2, 1, 3). [CBSE 2007, 4M]
OR

Find the equation of line, which is parallel to 2i —] +3k and which passes through the point (5, -2, 4).

' e e \ A A i A {Acrmrend] N reur et \AAEP S \ S e \ el vt b \SHEET - IO Vimcss
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Sol.

Given equations of plane in cartesian form is

2X+y+32-7=0 (1)
2Xx+5y+32-9=0 ..(2)

Equation of plane passin g through the intersection of planes (1) and (2)is

2x+y+3z-T)+A(2x +5y+32-9)=0"...(3)
 The plane (3) passes through the points (2,1,3) A

L@ +H149-T)+ A4 +5+ 9-9)=0

7+9l:0:>l=%7

Putting the value of A in equation (3), we get

7
x+y+3z-17) —5(2x+5y+3z-9)=0

18X +9y + 272 - 63— 14x — 35y — 21z + 63 =0

2x-13y+3z=0
Equation of plane in vector form is

.21 -13]+3k)=0

The equation of the line is T =a+Ab
ST =(51-2]+4k)+ 127 - j+3K)
Equation of line in cartesian form is

X0 Wi Tz =g *

OR

If vectors 4, b and ¢ are such that a+b+¢ =0,|3|=3,|b|=5 and |¢ |=7, find the angle betwe

A
2 =} 3
dand b.
a+b+c=0
i+b=-¢C
(@ +Db).(@+Db)=(=C).(-C)

lal* + 2lal lblcoso + [bf" = [ef’
(3)*+2(3) (5) cosB + (5)* = (7)
9 + 30 cosb + 25 =49

30 cosO =15

cosd =£ Lod cos60°
8.2

0=60°.

[CBSE 2008, 4ij

(11

(1)

[l

IE
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The scalar product of the vector i+ ] + K with the unit vector along the sum of vectors
7. (Sl R
57 +4 j—SkandAi +2j +3K isequal to one. Find the value of A. [CBSE 2009, 4M]
ol S=0i 4]-5K) +(Ai+2]+3k)
§=i@+A\)+6j-2K
s _ (A+2)i+6j-2
Unit vector of S . 2 (17]
\/(k+”) +6% +2°
Given : (i + |+k )S=1
2

A+2)+0- - ~
JA+2) +40 : (1]

or (A+6)= JA+2)' +40 o Squaring both side
M+I12A+36=A+4A + 44

- =8 = A=1 . [1V2]

8. Ifa=i+j+k,b=4i-2j+3k and E=i—23+R,ﬁndavectorofmagnitude6units which is paral-

lel to the vector 23— b+ 3¢, 2 o 2016, =
OR
Sol. Let the required vector be r
F=A(2d-b+3%) .
=A[21 +2]+2Kk —4i + 2] -3k +31 -6+ 3k]
=A[i-2]+2K] %
As '?l = | %
M(1+4+4)=6 = |A|x3=6
= =2 s [1]

Hence, the required vector be + 2 (f - 2] + 2f()

»
S )

(1]
29, Using vectors, find the area of the triangle with vertices A(1,1,2), B(2,3,5) and C(1,5,5).
‘ [CBSE 2011, 4M]
Sol. A(1, 1,2) B(2,3,5) C(1,5,5)
QL ST
A=|~|AB
AB=1+2]+3k, BC =i +2]
=R
ABxBC=[1 2 3|=—6i-3j+4k -
-1 2 0 -
|
-
| e i
'\
83
| -

Scanned with CamScanner



Mathematics - B

M),

Sol,

Sol.

2} - j+4k . Finda vector p which is pcrpc“dicularm

Let & = 1+44]+2k i -2j-2k and ¢
Ui =i dje2k, be3i-2j-2k ar [CBSE 2010, 39, b
2,4M

aand b oand p.é I8

. . a om0 A n . At 4 a4k and p.c =18
Given g Pdj+2k, b=3i-2)+7k, ¢ 2i-j+4k ‘

. , = " must be parallel to ax b
Ihe veetor which is perpendicular to both a and b

A

i)k
ixb=(l 4 2
= )
=18 +4) - J(7-6) + k(=2 -12) =321 - - 14k i
since p is L to both & and b
e, p| laxb] ‘ i
Let P=AG x b) = A(321-j-14Kk)
P.C= 18 => A (321~ ]~ 14k).(2i - j+4k) = 18 - W
then 2 (32X) + (=1) (<) + 4 (- 14 1) = 18
If 644 +A-56A\=18
IA=18 = A=2 M
/ p=2(32i-j-14k) 0

fa=i- ] +7k and b=5i - _] +2k then find the value of A sothat a + b and @—b are perpendicyly
vectors. [CBSE 2013, 4y
d=1-]+7k & b=51-]+\k
i+b =6?-—2]+(7+k)l§

A
d-b=—4i-0j+(7-0)k M
(@+b) and (d-b) are perpendicular
So (d+b).(A-b)=0 ) [y
= [6i—2]+(7+A)k].[-4i +0j+(T-1)k]=0
= 24+40+49-A2=0 = A*=25 it
XmakS
32.  Using vectors, find the area of the triangle ABC, whose vertices are A(l, 2, 3), B(2, -1,4)¢
O S [CBSE 2013,4
Sol. Side BA=-i+3j-k A(12,3)
& BC=2i+6j-5k
area of AABC = —;—\ﬁxxB—(fl
~ " A B 2 =
e (2,-1,4) C4,5-1)
§A-X§_C. =-1 3 -1
2 6 -5
84
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=j(-15+6)— i(5+2)+k(~6-6) ~—91 ~7i-12k
[BAX BC|=V81+49+144
_, 274
) 1 : y
Now area of AABC is =E\/274 [
33) Show that the four points A, B, C and D with position vectors 4i +5j+k, —j—k, 3i +9j+4k and
| 4-i+]+k) respectively are coplanar. [CBSE 2014, 4M]
OR
The scalar PTOdUCt»Of the vector a =i+ j+k with a unit vector along the sum of vectors b=2i+ 476k
and ¢ =\i+2j+3k is equal to one. Find the value of A and hence find the unit vector along b+c .
Sol. AB=(-j—k)-(4i+5j+k)=—4} ]2k
KC:(?,%+93+4f()—(4§+53+I2):_f+4j+3f(
AD = (41 +4]+4k) (41 + 55+ k) =—8i -} + 3k [1%2]
four points A,B,C,D with position vectors are coplaner if
Iy
| AB, C,AD] =-1 4 3 [1%4]
-8 -1 3
=-4(124+3)+6(-3+24)-2(1 +32)
=60+126-66=0 1]
~OR
Let S=p+¢
S=(2i+4j-5k)+ (i +2j+3k)
S=i2+1)+6j-2k
i’ = '
. §  (A+2)i+6j-2k ,
5 Unit vectorof S=S=—= ( = = e (i) m
| S| \jf 2P 46" +2
I Given: (i+j+k)S=1 '
(A+2)+6-2 i
e | i sownd 3
(L+2)"+40 : )
i :
i or (h+6)=y(h+2+40 or Squaringboth side
] 25
A+1I2L+36=12+40+44
i = 8=8 =A=1 (1]
_ T VR
‘ Hence unit vector along S=b+¢ = —m | (put & = 1 in equation (i) )
: :
;; =—[31 +6_] 2k] (1]
E—ro ' :
85
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3.

Sol.

Let &=i+4j+2k, b= 3i-2j+7kand ¢ = 2i-j+4k. Find a vector d which is perpendicular tq
both @ and b and ¢4 =27. [CBSE 2015, 4M
Given d=i+4j+2k, b=31-2j+7k, 6=2i-j+4k and cd=27

The vector which is perpendicular to both 3 and b must be parallel to axb

A A A

i ]k

ixb=l1 4 2

3 -2 7
=128+4) - §7-6)+ k(2 12)=32] - }- 14k (1]

since d is L to both i and §
ie. d Il @xb) (1]

Let d=1(@ x b)= A(321-j-14 k)

€d=27 = A@2i-j-14k).21-314k) = 27 (]

then 2 (324) + (~1) (<) + 4 (- 14 1) = 27
If 64 % +A~56A=27
94=27 = H=3

, )
d=332i-j-14k) . (1]
3/5. Show that the four points A(4, 5, 1), B(0, -1, -1), C(3, 9, 4) and D(-4, 4, 4) are coplanar.
i [CBSE 2016, 4M]
Sol. A4,5, 1), B(0,-1,-1), C(3, 9, 4), D(-4, 4, 4) are coplanar if [AB AC AD]=0
AB=-4] -6j-2k
AC=-i+ 43 +3k
AD =-8i - j+3k (1]
-4 -6 -2
T e e ‘
[AB, AC, AD] A3 [1¥2]
-8 -1 3
=—4(12 4 3) + 6(-3 + 24) - 2(1 + 32)
=-60+126-66=0 (which is true hence pomts are coplanar) m
Long Answer : [6 Marks]

36.

Sol.

Find the value of A which makes

the vectors a, b, ¢

coplanar where
5:-4?—6j~2]2, b=—?+4j+3f< and E=—8f—}+lf<.

[CBSE 2007, 6M]

The vectors 4, b, ¢ are coplanar if

a.(bxc)=0
-4 sl
~ [ 4 R
R S

86
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37.

Sol.

q-f,\})

T L TR

ALL

CARI'"R INSTITUTE

T UTELSL AT T | OSSR v o [l | P M [P PR | SR T T

Vectors

4 (41 +3) +6 (<A +24) 22(1 4 32)g
6L —12-6X + 144 — 66 = ¢
_A=—66 = A=3

i+ ]+A2i-]+Kk) and1-21+1 k+p(31 5]+2k)
On compairing by
f=a+Ab

a, =i+j,b, =2i-j+k

=3
o]

2=2i+3—l'2, 2:3?__5]+2E

1l
(S
—

|
e
I
~J
-~

b, xb, |= V9+1+49 = /59

Therefore, shortest distance between the given lines is

SDI'(bxb (a3, - l)|

bxb,| |
_|Gi-3-7k).6 -] _|3-0+7]_ 10
IR R )

d the shortest distan
Fin ce between the lines { and {, whose vector equations are

[CBSE 2007, 6M]
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