1. (b):Required sum= d+b+¢
=(1-3k)+ (2] —k)+ (21 - 3] +2k) =3i—] - 2k.
2. (d): Let ABC be the given triangle.
Now, AB+BC =AC

(By Triangle law of vector addition)

= AB+BC+CA=AC+CA=0. N 5

3. (c) :Since, i,j and k are mutually perpendicular
vectors.

k-i=0.
4. (c): Required vector

=(-3-2)i+(7-5)j+(4-0)k = —5/1'\+2?+42.

5.  (a):Given, ﬁ=3;'\+3}—4l/<\and l;=614+5?—212

PGk
Now, ixb=[3 1 -4
6 5 -2

= (-2+20)7 — (~6+24) ] +(15-6)k =187 -187 +9k.

6. Given, two diagonals dy and d, are 2i and - 3k
respectively.

] A A ~
dyxdy=2 0 =i(0)—j(-6-0)+k(0)=6]
0

S N =

-3

1= -

Area of the parallelogram = E'dl X d2|

=1><6 =3 sq. units.

2

7. Wehave, |[ixb|?+(@@-b)*>=|d|*|b[? sin®>0+(d-b)>
=|ﬁ|2|5|2(1—(:0529)+(E-E)2 [+ sin® 0 + cos® B =1]
=|af|bP =|d |b[* cos® 0+ (a-b)>
=|aP|b? - (a-b)* +(@-b)> [-d-b=|d| |b|cos6]

laxb|?+@-b?=|aP|b]*.
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8. 2d-b+3c=2(i+]+k)—(21-]+3k)+3( -2]+k)
=37-37+2k.
A unit vector parallel to the vector 27 —p + 3¢
_3i-3j+2k _ 3i-3j+2k
1303742k VB +(-3)?+22

3~ 3~ 24
=(\/2_21—\/2_2]+\/Zk}
9. Required sum =G+b+¢
= (-2})+(2i-3})+ (21 +3k) =5i-5]+3k.
10. Required position vector

_2(2&+3E)+1(3a—25)_7a+45_1ﬁ+g5
2+1 3 3 3

11. (i) (): da=i+4j+2k b=3i-3]-2k

and ¢ =-2i+2]+6k
i+b+¢=2i+3]+6k

(ii) (c) : Using triangle law of addition in AABC, we get
AB+ BC +CA =0, which can be rewritten as
AB+BC—-AC=0 or AB-CB+CA=0

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

Now, AB=b—-i=2i-7]—4k

and AC=¢—i=-3i-2]+4k

~ A ~

i ]k
ABxAC=|2 -7 -4
3 2 4

=i(—28—8)— (8 —12)+ k(—4 —21) = —36i + 4] — 25k

Now, | ABx AC |=/(-36)? + 42 + (-25)

=/1296 + 16 + 625 = /1937
Area of AABC = %|A—BXA—C|=%M sq. units

(iv) (d) : If the given points lie on the straight line, then
the points will be collinear and so area of AABC = 0.



= lixb+bxc+cxdl=0
[ If a, Z;,E are the position vectors of the three
vertices A, B and C of AABC, then area of triangle

=%|E><E+I;><E+E><ﬁ|]

(v) (b):Here, |d|=v2%+3%+6% =4+9+36
=J49=7

Unit vector in the direction of vector 4 is

~ 2i+3j+6k 22 3~ 6-
a=————="i+—j+—k
7 7 77
12. (i) Position vector of AB
=(2-1)i+(1-1)j+(B-Dk =i+2k
Position vector of AC

=(B-1)i+(2-1)j+(2-Dk =2i+]+k

(i) : Area of AABC = %|ZEXA_C|

i j ok
Now, ABXAC=1 0 2/=i(0-2)—j(1-4)+k(1-0)
211
:—2§+3}'+I§

= |ABXAC|=(-2)?+3%+12 =J4+9+1 =414
Area of AABC = %\/ﬁ sq. units.
13. Letd=2i-3]+6k.

The vector in the direction of 4 with magnitude of

21 units = 21 x 4
2i-3j+6k
22 +(-3)2+62

=21[%]+6k}=6?—9;+18/l;.

.. Required vector =21

14. Let =21—-7+k andb=7-37-5k

Now |d]|=+/2%+(-1)2+1%2 =J6 20
and |b|=+12+(-3)% +(-5)2 =/35 20

and ib =2%x1+(-1)(-3)+1(-5)=0

Hence given vectors are at right angles.

15. Given, 7=27+3]—k and h=i+27+3k
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ij ok
Now, ixb=[2 3 -1
12 3

=(9+2)7 —(6+1)]+(4-3)k=111-7] +k.

16. Let AQ2i — j+k), B(3i +7j+k) and

C(5i +6j+2k)

Then, AB=(3-2)i +(7+1)j +(1-1)k =i +8]
AC=(5-2)i+(6+1)j+Q2-Dk=3i+7j+k
BC=(5-3)i+(6-7)j+2-Dk=2i—j+k
Now, angle between AC and BC is given by
AC-BC _ 6-7+1
|A—C||B_C'| V9+49+11/4+1+1

= cos0=0 = ACLBC
So, A, B, C are the vertices of right angled triangle.

OR

cos O =

Here, @ =2i —2j+k, b=1i+2j—2k and ¢ = 2i — j + 4k
=  b+c=3i+j+2k
. Projectionof b +cond =

(3 + j+2k).(2i 2]+ k)
|2 - 2j + K|

_3><2+1><(—2)+2><1_§_2

2% +(=2)* + 17 3
17. Given that, |7|= 23

Since, 7 is equally inclined to the three axes, so direction
cosines of the unit vector 7 will be samei.e., [ =m=n.
We know that, P+m?+n?=1

= P+P+PP=1

=
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18. dxb=[2 5 -7|=33i+19]+23k
3 4 1
]k
bxé=|-3 4 1|=-10i-8]+2k
1 2 -3

o (@xDb)-(bx¢)=(33)(-10) +(19)(-8) +(23)(2)
= -330 - 152 + 46 = - 436.
OR
Given, |d|=~/26,|b|=7 and |dxb|=35
Let 0 be the angle between dand b .
Now, |d@xb|=35=|d| |b|sin®=35

3% 3 5
|@| |b] (V26)x7 26

C059:\/1—sin29: 1—5-2:#

= sinBb=

V26

- - 1
a-b=|a||b|cosd= 26><7><—)=7.

[al|b] (\/ 7%

19. Given vectors & and P will be collinear, if

6. = mp for some scalar m.

= (x+1)i-b=m{(x—2)d+b)

= {2x+1)-m(x-2)}i—(m+1)b=0

= (x+1)-m@x-2)=0and-(m+1)=0

= m=—1andx=%.

20. Letd=27{-j+2kandb=47-7+3k

Let ¢ be a vector perpendicular to both the vectors

dand b is given by

Pi ok
c=daxb=]2 -1 2
4 -1 3

N

=1(-3+2)= j(6-8)+ k(-2 +4)
:—f+2]4+212

Hence, a vector of magnitude 6 in the direction of ¢

_6. L. it2j+2k
el (-1)2 +2% +22
64 124 124
=—i+—j+—k
3 3 3

=27 +4]+4k.
21. Given =37 +29’+9/I\<andl;:i+7uj+3k
L a+b=47+@+0)] +12k

and i-b5=217+(2-2)] +6k.

As the vector 7+b is perpendicular to the vector d—b.

We have (d+b)-(@—b)=0

= 4x2+(Q2+N)Q2-N)+12x6=0=8+4-22+72=0

= A2=84=A=4221.
22. Leta=3i+j+2kand h=27-2]+4k

A vector perpendicular to 4 and bisdxb.

A
ixb=[3 1 2
2 -2 4

—(4+4)i+(4=12)j+(-6-2)k=8(i — j — k)
[Gxb|=+/64+64+64 =83

A unit vector perpendicular to and b

[Note : There will be two unit vectors perpendicular to

both and b ie., iﬁ]
Now, |dl=\9+1+4=114
|bl=VA+4+16 =24
Let 0 be the angle between the two vectors, then

, |ixb| 83 2
sin@ = =

Tla| 16| Jiav2a 7

23. We have, Zz=3f—2f+ 2/léand5=—

A A
1

-2k
i+b=21-2janda-b=47-2]+4k
If 6 is the acute angle between the diagonals

i+bandd—b, then

coso= B+ (@=b)
i+l 1a-b]
_(2;'\—2}'\)‘(4/1'\—2}'\+4i<\)_ B+4 _ 1 _ 05
J816+4+16 226 2 4
o="

4
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24. PQ = (Position vector of Q) - (Position vector of P)

A

—(2i—k)-(i—j+2K)=1+] -3k

Similarly, ﬁ=(2?+£)—(?—?Jr2£)=_?+3}_’2

N N ﬁ
to]

POxPR=|1 1 -3|=81+4]+4k
-1 3 -1

|POx PRI=8% +4% +4% =46
Required unit vectors
A

8?+4?+4l€):ii(2f+j+12).

NG

1
N
25. Given, £y =27+, F,=2i-3]+6k
and 133=—%\+2?—IQ
Their resultant =R=F +F, +F; = 3i+5k
Also, POQ=0Q -0P

—(6i+]-3k) - (4i-37-kK)=2i+4] -2k

WEG 100 PERCENT Mathematics Class-12

Vector moment of R about the point Q

=RxPQ
ik

=3 0 5
2 4 2

=(0-20)7 — (=6 —10)j+ (12— 0)k = —207+16 j+ 12k.

26. Giventhat, a+b+¢=0
= b=—-C-d
Taking, dxb =i x (¢ — d)
=X (=C)+ax(-d)=—axc
= dxb=C¢xi ..(3)
Also, bXxC=(-¢—a)x¢
=(-C X&) = (AxE)==axC
= bxc=Cxa ..(ii)

From (i) and (ii), we get

Axb=bxcé=cxa




BEST SELLING BOOKS FOR CLASS 12

A ® 8

NCERT...
FeNGERTIPS

MATHEMATICS

A -

NCERT...
FNGERTPS

NCERT..
FeNGERTIPS
ail fcrer]

sanegol [ste

H T
W] OS]

CHAPTERWISE
TOPICWISE

lllll

DAYS
AIN MAIN MAIN | JEEMAIN

PHYSICS CHEMISTRY MATHEMATICS PHYSICS
TS RA T

ADVANCED ADVANCED ADVANCED
[

mn—m

AAE"' JEE[ MIH JEEMAIN JEEMAIN

JEE MAIN 2022

NTA

Visit www.mtg.in for complete information






