Chapter 10 - Vector Algebra NCERT Exemplar - Class 12

10.3 EXERCISE

SHORT ANSWER TYPE QUESTIONS
Q1. Find the unit vector in the direction of sum of vectors

a—21—]+kandb 2]+k
Sol. Given that .
= 2i ]+kandb 2]+k
2f —j+k)+ @] +k)=21+] +2k
a+b
|3 +5b|
3 2;+}’+21€ _2?+}+2]€
JOP+ @+ (27 JEr1+d
2i+j+2k 2i+j+2k 2, 1, 2,
R 37373

22 1+
Hence, the required unit vector is 3 i+—= ] +—k.

i
b =

Unit vector in the direction of 4 +b =

Q2. Ifa =i +] +2kand b =27 +] - 2k, find the unit vector in the
direction of (i) 6b (ii) 24 —b
Sol. Given that 4 =f+}+212 and b =21A'+]A'—212
(i) 6b =6(2i + j—2k)=12i +6] — 12k
Unit vector in the direction of 6b = |6b|

_ 12i+6j-12k  12i+6)-12k

CJa2r 6 + (127 (14d+36+144

12i +6j —12k 12 +6] — 12k
N7 18

6 o~ on a1 A oA A
— (2i+7-2k)==(2i +] -2k
18(1 ] ) 3(1 ] )

Hence, the required unit vector is 1 (22 + ]A - 2]2) .
(i) 24 - 2(1 +] + 2k) (21 +] 2k)
= 20 +2] +4k—2i —j+2k = j +6k
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Q3.

Sol.

Q4.

Sol.

Q5.

Unit vector in the direction of 24 — b

_2i-b  j+6k  j+é6k
bl @+ 1430
jek 1 G+ 60
NN
1 ~ a
Hence, th ired unit vector is ——[j + 6k] .
ence, the required unit vector is \/3_7[] ]

Find a unit vector in the direction of PQ, where P and Q have
coordinates (5, 0, 8) and (3, 3, 2) respectively.
Given coordinates are P(5, 0, 8) and Q(3, 3, 2)

= (3-5)i +(3-0)] +(2—-8)k = —2i +3] — 6k

Unit vector in the direction of PQ = g
PQ
_ -2i+3j-6k  —2i+3j-6k -2i+3j-6k
\/(—2)2 +(3)2 +(=6)> J4+9+36 J49
~2i +3j - 6k roon s
S it) Rl U VRSO B
7 7

Hence, the required unit vector is —( 2i +3j j— 6k)

If dandb are the position Vectors of A and B respectively,
find the position vector of a point C in BA produced such that
BC =1.5BA.

Given that A C
BC = 1.5BA
BC 3
= BA 15 3
i-b 3
= _ - = —
a-b 2 (@]
= 26-2b = 3i-3b = 20 =33-3h+2p = 26 =3i-b
_3i-b
2

3&—5

Hence, the required vector is ¢ =

Using vectors, find the value of k such that the points
(k, =10, 3), (1, -1, 3) and (3, 5, 3) are collinear.
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Sol. Let the given points are A(k, —10, 3), B(1,-1,3) and C(3,5,3)
AB = (1-k)i +(=1+10)j +(3-3)k
AB = (1-k)i +9j +0k
|AB| = J(1-k)? +(9)* = (1~ k) +81
BC = (3-1)i +(5+1)] +(3-3)k = 2i + 6] + 0k

|BC| = (2)? +(6)* =4+ 36 =40 =210

AC = (3-k)i +(5+10)j +(3-3)k = (3- k)i +15] + Ok

. |ACT| = JB-K? + (15 =[3B-Kk? + 225
If A, B and C are collinear, then

| AB|+[BC|=|AC]|
m-i—\/m:\/m
Squaring both sides, we have
[\/m+m}2= [«/(3— k)? +225:|2
= (1-k)? +81+40 + 240 \[(1- k)? +81 = (3—K)* +225

= 1+k* —2k+121+240 \/1+ k% — 2k + 81

=9+k*-6k+225

= 122 — 2k + 240 (/k* — 2k + 82 = 234 — 6k

Dividing by 2, we get

= 61-k++/40 Jk* -2k +82 =117-3k
= J40 JKk? =2k +82 =117-61-3k+k
= 40 Jk? — 2k + 82 =56 -2k = 2/10 \Jk* — 2k + 82 =56 -2k

= J10 Jk? =2k +82 =28-k (Dividing by 2)
Squaring both sides, we get
= 10(k? - 2k + 82) = 784 + k* — 56k

= 10k? — 20k + 820 = 784 + k? — 56k
= 10Kk% — k% - 20k + 56k + 820 — 784 = 0
= OK*+36k+36=0 = kK*+4k+4=0 = (k+2)*=0
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= k+2=0 = k=-2
Hence, the required value is k=-2

Q6. A vector 7 is inclined at equal angles to the three axes. If the
magnitude of 7 is 23 units, find 7.

Sol. Since, the vector 7 makes equal angles with the axes, their
direction cosines should be same

o l=m=n
We know that P+m?+n*=1 = lz+12+lz=1
1
1 P== = l—+—
= 312= = 3 Ne
R 1, 1+ 1« R 1 o s
Pex—id—jt—k = FP=t—(+]+k
BB N AR

Il

~

We know that 7 = (7

|
- \/_(1+]+k)2\/§—+2(1+]+k)

Hence, the required value of 7 is +2(i + j+ k) .

Q7. Avector 7 has magnitude 14 and direction ratios 2, 3 and - 6.
Find the direction cosines and components of 7, given that 7
makes an acute angle with x-axis.

Sol. Let ﬁ,l; and ¢ be three vectors such that 4 :Zk,E: 3k and

¢ =-6k
If I, m and n are the direction cosines of vector 7, then
- 4 _2k_k
|17| 14 7
b 3k ¢ -6k -3k

=— and n=—
|17| 14 |r| 14 7
We know that >+ m?+n?=1

K> 9k?  9k?

9k -1
49 196 49
2 2 2
4k” +9K" + 36K _ 1 4012 —196 = 2=
9
k=+2 and [= —-=—
77
_ 8k 3x2 3 . -3k=3x2 -6
"t 7 M Ty

P = i(%gﬁ;i,;)
7 7 7
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7= 77|
- 22 3+ 62 A A A
= r= i(;l+;J—;k)14=i(4z+6;—12k)

Hence, the required direction cosines are z,é, _76 and the

components of 7 are 4i , 6]A' and —12]2.
Q8. Find a vector of magnitude 6, which is perpendicular to both
the vectors 2i — j + 2k and 4i — j + 3k.

Sol. Let 5:2§—f+2lzandl;:4f—}+3lz

~ - ixb
We know that unit vector perpendicular to 4 and b = |(a Ei
A ax
i j ok
axh=|2 -1 2
4 -1 3
= i(—3+2)—j(6—8)+k(-2+4) = —1 +2] +2k
ixb| = -1 +(2% +(2? = JT+4+4=9=3

@xb)y —i+2j+2k
|ﬁ><5| 3
Now the vector of magnitude 6=% (= i+ 2]A' + 212) -6

SO, =§(—f+2}+212)

= 2(=i +2j +2k) = —2?+4}+4l€

Hence, the required vector is —2i +4j i+ 4k
Q9. Find the angle between the Vectors 2 — ] + k and 31 + 4] -
Sol. Let =21 —]+kandb 3i +4]—

and let 0 be the angle between  and b .
ib (21—]+k) (31+4]—k)
a||o|  JE+1+1 O+16+1
6-4-1 1 1
J6 V26 2B13 2039

1 1
0=cos' —— = O=cos (—)
2~/39 156
a1
Hence, the required value of 6 is cos ! (ﬁ)

Q10. If G+b+¢=0 show that Axb=bx¢=¢xa. Interpret the
result geometrically.
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Sol.

Q11

Sol.

Given that @ +b +¢=0

So, ax@+b+c)=ax0
= AXAd+dXb+dxc =
= G+axb+axc=0 (@xd=0)
= Axb-cxi=0 (@ X =—Cxd)
= ixb=C¢xi (i)
Now A+b+C¢=0
= bx@+b+¢)=bx0
= bxda+bxb+bxc=0
= bxi+0o+bxé=0 (- bxb=0)
= —(@xb)+bxc =0

bxi=dxb ...(ii)

From eq. (i) and (ii) we get
ixb =bx¢=¢xi.Hence proved.
Geometrical Interpretation
According to figure, we have

Area of parallelogram ABCD is

= Zi><15| = |ﬁ||b|sine E
Since, the parallelograms

on the same base and
between  the  same
parallel lines are equal in
area

w|axb|=|px@|=|exal
= dAxb=bxC=¢xi.
Find the sine of the angle between the vectors 4 =3i + j + 2k

and b =2i — 2] +4k.
Given that 4 =3i + ] + 2k and b = 2i — 2] + 4k

We know that |ﬁ><l; = |ﬁ||l;|sin6
i ]k
ixp =13 1 2
2 -2 4
= ((4+4)— j(12-4)+ k(-6 -2)
= 8i —8j — 8k

|GxB| = (8 + (-8 +(-8)
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= J64+64+64 =192 = [64%x3 =83
la| = J@)?* +()? +(2 =0 +1+4 =414
6] = J2)% + (-2 +(4)? = A+ 4+ 16

= 24 =26
o laxp|_ s
sin 6 = - =
|a||p| 14-246
4B _4B 2
- T8t 22l V7
2
Hence, sin6=—.
N7

~

Q12. If A, B, C, D are the points with position vectors i+ } -k,
2i - ]A +3k, 2 -3k, 3i- 2}' +k, respectively, find the projection
of ABalong CD.

Sol. Here, Position vector of A = i+ ]A'— k
Position vector of B = 2i — ]A + 3k
Position vector of C = 27 — 3k
Position vector of D = 37 — 2]A‘ +k
AB = PVofB-PVof A

(i —j+3k)—(i+]—k) =7-2]+4k

CD = PV.of D-PV.of C
= (3i—2j+k)—(21 —3k) = i-2] +4k
. _. AB-CD
Projection of ABonCD = ———
|CD|

(1-2j+4k)- (i —2j +4k)

N CTEEEI e
1+4+16 21

T l+d+16 21

Hence, the required projection = /21 .
Q13. Using vectors, find the area of the triangle ABC with vertices
A(1, 2, 3), B2, -1, 4) and C(4, 5, -1).
Sol. Given that A(1, 2, 3), B(2, -1, 4) and C(4, 5, -1)

=+/21




Chapter 10 - Vector Algebra NCERT Exemplar - Class 12

AB=(2-1)i +(-1-2)j + (4 - 3)k
AB=i-3j+k
AC=(4-1)i +(5-2)j +(~1-23)k =37 +3] — 4k

T ik
Area of AABC = EIABxACI -1; 4
213 3 _4

_ %[2(12 —3)— j(—4—3)+ k(3 +9)]

= %|92 +7] +12#] = %\/(9)2 +(7) +(12)2

= % 81+49 +144 = %\/274
274

Hence, the required area is .
2

Q14. Using vectors, prove that the parallelogram on the same base
and between the same parallels, are equal in area.
Sol. Let ABCD and ABFE be two parallelograms on the same base
AB and between same parallel lines AB and DF.

D _JE C F

A B

[y

Let AB=dand AD = b
Area of parallelogram ABCD = |ﬁ xb |
Now Area of parallelogram ABFE = |E X E|
= |ax (AD + DE)| = |i x (b x Ka))|
= @ xb) +K@xa)| =|ax5|+0 [ dxd=0]
= |ﬁ X E|
Hence proved.
LONG ANSWER TYPE QUESTIONS
b +c* —a?

Q15. Prove that in any triangle ABC, COSA = T where

a, b, ¢ are the magnitudes of the sides opposite to the vertices
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Sol.

Q1e.

Sol.
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B

VAR

A, B, C respectively.

Here, in the given figure, the
C

components of ¢ are ¢ cos A a )
and c sin A. csin A \
. CD = b-ccosA /
In ABDC, C_ D<b— ccos A —PA
a* = CD?+ BD? ) "
= a* = (b—ccos A)*+ (c sin A)?
= a? = b>+c? cos®> A—2bc cos A+ ¢? sin” A
= a* = b*+ c*(cos® A +sin? A) — 2bc cos A
= a? = b>+c*-2bccos A = 2bccos A=b*+c?—a?
b* +c*—a?
cos A = b

Hence Proved.

If 4,band ¢ determine the vertices of a triangle, show that
1 - - L L= .

5 [bxc¢+¢xd+idxb] gives the vector area of the triangle.

Hence deduce the condition that the three points @, b and ¢
are collinear. Also, find the unit vector normal to the plane of
the triangle.

Since, 4, band ¢ are the vertices of AABC
AB = b-d,BC=c-b Q
and AC =¢-d

<

Area of AABC = %|E XA—C|

1~ . >
=E|(b—a)><(c—a)| A B
=%wx6—5xﬁ—ﬁx6+ﬁxﬂ
. ixb=-bxi
=EWXE+EXE+Exﬁ| CXd=—dXC¢
axa=0

For three vectors are collinear, area of AABC =0
1~ -
—|pxe+axb+exi| =0
|ixb+bx¢+éxi| =0
which is the condition of collinearity of @, b andé.



Chapter 10 - Vector Algebra NCERT Exemplar - Class 12

Let 71 be the unit vector normal to the plane of the AABC
. ABxAC
"~ [AB xAC|
ixb+bx¢+ixi

|axb+bxE+¢xil

Q17. Show thatarea of the parallelogram whose diagonals are given

by dandb is |a xb . Also, find the area of the parallelogram,

whose diagonals are 27 — ]A +kand i+ 3]A' —k
Sol. Let ABCD be a parallelogram such that,

AB = p,AD=§=BC D C
by law of triangle, we get
AC =d=p+g (i)

=

and BD = b=-p+4 ..(ii)
Adding eq. (i) and (ii) we get, Al

i+b=2f = q:(“bJ

‘GJ"

2
Subtracting eq. (if) from eq. (i) we get

o  (a-b
i-b =2p = p=[u ]
1

2

pxg =%(ﬁ+l§)x(ﬁ—l§)=Z(ﬁxﬁ—ﬁx5+5xﬁ—5x5)
- Lcaxb+bxa) o oaxas=0
4 bxb=0
_ L Gxb+axh) = L2(@xh) = 78]
4 4 2

R
So, the area of the parallelogram ABCD = | x §| = > |a X b|
Now area of parallelogram whose diagonals are 2i - ]A +k

and f+3}—1€=%|(22—}+1€)><(f+3}—12)|

~

_ R X

j
-—2 1
1 3

10
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1 A ~ R S,
- Slia-3)-j2-p+ke6+1) - %|—2i+3j+7k

- %\/(_2)2 +(3)2+(7)? =%‘/4+9+49

1
=35 62 sq. units

Hence, the required area is % V62 sq. units.

Ifa=i+j+
and 4-¢=3.
Let c = clf+ c2]A' + c312
Also given that a = f+}+l€andl§=}—l€
Since, GX¢ =0
AT
11 1|~k
G & G

kand b = j — k, find a vector ¢ such thatdxc=b

= ;(Cs _62)_}(C3 _C1)+72(C2 _C1)=]A'_’2

On comparing the like terms, we get

C3—¢, =0
—cy=1
and c,—cy=-1
Now fora-¢c =3

(+]+k)-(cii+cy] +c3k) =3
. c;te,+cy=3
Adding eq. (ii) and eq. (iii) we get,

C,—cy3=0
From (iv) and (v) we get
c;+2c,=3
From (iii) and (vi) we get
c;+2c,=3
- +e,=-1
Adding 3c, =2

o
N
I
wW(N

2
-6,=0 = 63—§=0

(i)

..(if)
...(iif)
...(iv)

(v)
(%))

11
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2
3= 3
2
Now G- =-1 = g—clz—l
2 5
= ¢ =1+=—==
3 3
~ 5+ 24+ 2~
C =—i+—j+=k
3 37 3
O R S
Hence, c = 5(51+2]+2k),

OBJECTIVE TYPE QUESTIONS
Choose the correct answer from the given four options in each of the
Exercises from 19 to 33 (MCQ).

Q19. The vector in the direction of the vector i — 2]A' +2k that has
magnitude 9 is

(@) 1-2j+2k @ 22k
(©) 3(i —2j+2k) @) 9@ —32}+212)
Sol. Let a=1—2j+2k
Unit vector in the direction of 4 = %
o i-2j+2k i-2j+2k i-2j+2k
JP 2P e (Itdrs 3
9(i —2j +2k)

Vector of magnitude 9 = 3(i - 2} + 2]2)

3
Hence, the correct option is (c).
Q20. The position vector of the point which divides the join of
points 24 —3b and @ + b in the ratio 3:1 is
3G -2b 74 —8b 3d 5i
(@) 5 (b) 1 (©) e @ -
Sol. The given vectors are 24 — 3b and 4 + b and the ratio is 3 : 1.
The position vector of the required point ¢ which divides

the join of the given vectors 4 and b is
L MyXy + 11X
cC= —— -

my +m,

12
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1-(2i-3b)+3(@+b) 2 —3b +3i+3b
3+1 N 4
50 5.

4 4
Hence, the correct option is (d).

Q21. The vector having initial and terminal points as (2, 5, 0) and
(-3, 7, 4), respectively is
(@) —i +12j + 4k (b) 5i+2j—4k
(c) —5i +2] + 4k ) i+]+k
Sol. Let A and B be two points whose coordinates are given as
(2,5,0)and (-3,7,4)
: AB = (-3-2)i +(7—5)j +(4—0)k
= AB = -5 +2] + 4k
Hence, the correct option is (c).

Q22. The angle between two vectors 4 and b with magnitudes /3
and 4 respectively and -b =24/3 is

T L% T 51
(a) g (b) 5 () E (d) 7
J3, bl=4andi-b=2J3

From scalar product, we know that

Sol. Here, given that |d| =

= 23 = /3 -4-cos0
243 1
= c0sf = ——=—
V342
6. T
3

Hence, the correct option is (b).
Q23. Find the value of A such that the vectors = 2i + 7»] +k and
b=1i+2]j + 3k are orthogonal

3 -5
(a) O (b1 (© = @ —

~

Sol. Given that @ =2i +7»] +kandb=1 +2] +3k
Since @ and b are orthogonal
- i-b =0
= Qi+AN+k)-(G+2]+3k) =0

N

13
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= 2+20+3=0

-5
= 542A=0 = A= 7
Hence, the correct option is (d).

Q24. The value of A for which the vectors 37 — 6]A' +kand 2i - 4]A' +0k
are parallel is

2 3 5 2
@ 3 © 2 © 3 @ 3
Sol. Let a=3i-6j+k
b = 2?—4]A'+7J€

Since the given vectors are parallel,
Angle between them is 0°

so ib =|ﬁ||l§|coso

= (31 -6]+k)- (2 — 4]+ M) = |31 - 6] +K|[2 - 4] + k]
6+24+N = JO436+1-\/4+16+)\>
30+ = /46 - 20 + A2

Squaring both sides, we get
900 + A2+ 60 A = 46(20 + A?)
900 + A% + 60 = 920 + 46)?

=
= A% —46)\%+ 601 +900-920 =0
= —450% + 60 —-20 = 0
= IM2—12A+4=0
= (3A-2)2=0
= 3L-2=0
= 3L=2
- A =2/3
Alternate method:
Let i=ai+a)+ak and b = byji+byj+Dbsk
If allb
M _ M _f
1 bZ b3
= §=_—6:l :;>l=§:>7\,=g
2 -4 A A2 3

Hence, the correct option is (a).
Q25. The vectors from origin to the points A and B are

14
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i=2i - 3]A' +2k and b=2i+ 3} +k respectively, then the
area of AOAB is equal to 1
(a) 340 () 25 () V229 (@) =+/229

Sol. Let O be the origin 2

OK = 20 —3] +2k

and OB = 2i +3j+k
N
AreaofAOAB—%|O— O—B|=52 -3 2
2 31
1
=—|1( 3-6)—](2-4)+k(6+6)|

E|—9i+2j+12k|

AN+ @ v (27
1,/81+4+14 =%\/@

Hence the correct optlon is (d).
Q26. For any vector 4, the value of (4 X 1) +(d % ]) +(d % k) is

(a) > (b) 3a* (c) 4ad> d) 2a>
Sol. Let i= alf + a2]A' + aSIQ
2 = af + a% + a§
Now, ixi = (a1f+a2}+a312)xf
ik
S|4 4y a3
1 0 O

1(0-0)—j(0—a3)+k(0—ay) = az] — ark
(ax 5)2 = (’13; _‘12]2)'(’13} _’12’2) = a3+

Similarly (ax ]A')2 = a; +a3

and @G xk)? =a; +a3

2 2 2 2 2 2
az +a, +ay +az +ay +a;

e @x1)?2+@@x]) +(@xk)?
= 2(af + a5 +a3)=2d"

Hence, the correct option is (d).

15
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Q27. If |Ei|=10, l;|=2andﬁ~l7=12,thenvalue of |ﬁx5| is
@ 5 ®) 10 (©) 14 ) 16

Sol. Given that |ﬁ|=10, E|=2andﬁ-5=12
i-b = Iﬁlll;lcose

= 12=10-2-cos ©
= cos6=£=E
20 5
sin © = /1 —cos> 6
3\
= sin 0 = l—(—) — sinO= 1_2
5 25
= sin O = E = sme=é
25 5
Now |a><E =|ﬁ||5|sir16
=10-2-é:16
5

Hence, the correct option is (d).
Q28. The vectors Ai +j+2k,i +Aj —k and 2i — j + Ak are coplanar

if

@ A=-2  (b) =0 © r=1 () r=-1
Sol. Let i=A+j+2k
b=i+N—k

¢ =2i—j+Mk
If 4, band ¢ are coplanar, then

i-(bxc) =0
ro12
1 A -1|=0
2 -1 A
= MA2=1)-TA+2)+2(-1-20) =0
= MB-A-A-2-2-41=0
A —6L—4=0

A+2) (M2-2A-2)=0
A=-2 or M-2L-2=0

LU

16



Chapter 10 - Vector Algebra NCERT Exemplar - Class 12

Q29.

Sol.

Q30.

Sol.

Q31.

Sol.

2+./4+8
2
2+23
2
o A=-2 or A=1%£3
Hence, the correct option is (a).

If 4, b ¢ are unit vectors such that a+ b+¢=0, then the
valueof G-b+b-C+¢-d is 3

(a) 1 ) 3 (c) - (d) None of these
Given that |ﬁ| =| |= Gl=

= A=

and d+b+¢ =

G+b+¢)-(@+b+¢)=0-0 =0

Gf +i-b+a-c+b- i+lpf +b-c+c-a+e E+|E|2=O

= a2 + |6 +1cP +23-5+25-c+2¢-@ =0

= 1+1+1+2@@-b+b-¢+¢-a) =0
= 2@-b+b-c+c-d) =-3
i-b+b-c+¢-d = _73

Hence, the correct option is (c).
The projection vector of 4 on p is :

i i)
o [| |]b ®) 17| © % ) [17}7

The projection vector of 4 on b = (HJ b
Hence, the correct option is (a).

If @b, are three vectors such that a+b +Z=0 and |d|=2,
|E|=3,|E|=5, then the value of 4-b+b-¢+¢-d is

@ 0 ) 1 © -19  (d) 38
Given that |d | | 2, l;| =3,|¢|=5,
and i+b+c =0

17



Chapter 10 - Vector Algebra NCERT Exemplar - Class 12

Q32.

Sol.

Q33.

Sol.

= 22 +@)? +(5B)Y? +2@d.b+b-c+c-d) =0
= 4+9+425+2 (A-b+b-C+C-d) =0
= 38+2(d-b+b-c+¢-d) =0
= 20-b+b-¢+¢-ad) =-38
i-b+b-c+¢-d =-19

Hence, the correct option is (c).

If |@| =4 and ~3< A <2, then the range of |Ad| is
(@) [0, 8] () [-12,8] () [0,12] (@) [8,12]
Given that |d|=4,-3<A<2

Now |Ad| = A|d|=N-4=4)\

Here -3<AL2
= -34<4A<24 = -12<4A<8
4 =1[-12, 8]

Hence, the correct option is (b).

The number of vectors of unit length perpendicular to the
vectors @=2i + ] +2k and b=7+kis

(a) one (b) two (c) three (d) infinite

The number of vectors of unit length perpendicular to vectors
dand b is € (let)
: ¢ = +(ixb)

So there will be two vectors of unit length perpendicular to

vectors 4@ and p .

Hence, the correct option is (b).

Fill in the blanks in each of the Exercises from 34 to 40.

Q34.

Sol.

The vector i + b bisects the angle between the non-collinear
vectors @ and b if

If vector 7 + b bisects the angle between non-collinear vectors
i and p then the angle between 4 + band @ is equal to the
angle between 4 + b and b.

s o i-(@+b)  da-(@+b) 0
0, cos 0 = - = 1
alla+o] | 2
b-(@+Db) .
Also, cos 0= == [+ ©issame]
61-[a+ 5]
b-(d+Db)

- —|E| > ...(ii)

From eq. (i) and eq. (i) we get,

18
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i (d+D) b-(G+b)
|a| a® +b? B |E| a> +b?
S a_ b
al "o
- Aa=b = d=b

Hence, the required filleris 4 = p.
Q35. If 7-4=0,7-b=0and7-¢ =0 for some non-zero vector 7,

then the value of - (b X¢) is
Sol. If 7 is a non-zero vector, then @, b and ¢ can be in the same

plane.
Since angles between 4, and ¢ are zeroi.e. 0=0
i-(bx?)=0

Hence the required value is 0.

Q36. The vectors =37 — 2]A' +2k and b=-i -2k are the adjacent
sides of a parallelogram. The acute angle between its diagonals
is

Sol. Given that a — 2] +2k
and b = —i-2k
i+b=2i-2jandi—b=4i - 2] +4k
Let 0 be the angle between the two diagonal vectors 4 + b and
d—b then

(@+b)-(@-b) (21 —2])- (4i — 2] + 4k)

@ +blla-5]  Jor + 27 Jay + -2 + 47
8+4 12 1
" 226 226 V2

6_ T
4

Hence the value of required filler is T

cos 0 =

Q37. The values of k, for which |ki|<|d| and Kz +%ﬁ is parallel to
d holds true are
Sol. Given that |ki|<|d|and ki +%ﬁ is parallel to 4
|ki|<|d| = |k||d|<|d] = k<1 = -1<k<1
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Now since ki + % d is parallel to 4

1 1
Here we see that at k = Y ka + 5 4 become null vector and

then it will not be parallel to 7 .
oo ka+ % i is parallel to 4 when ke (-1,1) and k= %

Hence, the required value of k€ (-1, 1) and k # 1 .

Q38. The value of the expression |Zi X I;|2 +(d-b)? is

Sol. a5 + @ 52 = (ja||b|sine) +(a|[5|cos o)
= P |5[ sin®6 +|af*| 5[ cos?e
= |ﬁ|2|5|2‘(sin26+cosze)

- [aP (B -1 - a6l

Hence, the value of the filler is |ﬁ |2 |E|2 .

Q39. If |ﬁ><l;|2+|ﬁ-l;|2:l44 and |d|=4, then |E| is equal to

Sol. |ﬁxE|2+(ﬁ_E)2 =144
= (18] sin o)+ (|||t cose) - 144
= (i[5 sin?6 +1aP 6l cos?6 = 144
= |Zl|2 |l;|2 (sin” © + cos® @) = 144
= jaf ol = 144
> ol =12
= 4.p| =12

6| =3

Hence, the value of the filler is 3. o
Q40. If @ is any non-zero vector, then (-i)i+(@-})j + (@- k)k
equals
Sol. Let = alf + a2]A' + a312
: = (alf + asz' + a3lz) -
=a,

~> 2
|

a-

Similarly, 4 - j =a,andd- k= as
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@) i@ i@ k) k=@l +a)tak=d
Hence, the value of the filler is 4.

State True or False in each of the following Exercises.

Q41.
Sol.

Q42.

Sol.
Q43.
Sol.

Q44.

Sol.

Q45.
Sol.

1f ] =[b
If |a| :|E| then @ =+b which is true.

Hence, the statement is True.

Position vector of a point P is a vector whose initial point is

s then necessarily it implies 4 =% b.

origin.

True

If |ﬁ +b | = |ﬁ -b , then the vectors @ and p are orthogonal.
Given that |E+I;| = |17—l;|

Squaring both sides, we get

|a+15|2 =|i-b

= |a+|pf 225 - |af +|5[ -2a-5
= 2 b =-2ib = d-b=-d-b
= 2-b=0 = d-b=0

which implies that @ and b are orthogonal.
Hence the given statement is True.
The formula (@ +b)* =4 +b* +2d x b is valid for non-zero
vectors 4 and b.
@+b)* = (@+Db) (@ +b)
2 -

= |aff +|b[ +2d-b
Hence, the given statement is False.
If @ and j are adjacent sides of a rhombus, then - b = 0.
If3-5=0 then d-b =|d||b] cos 90°
So the angle between the adjacent sides of the rhombus should
be 90° which is not possible.
Hence, the given statement is False.
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