Vector Algebra

Chapter:10 | gfzor dismirioma

ggfasedIa a3 (MCQ) | 8.

1 Marks Question:-

1. Position vector of the point (x,y,z) is
g (x,y,z)y@1 Reafar afeer 2
A wi—y—zk B xit+y—zk
©) zi—yj+zk (D) zi+y+zk

If G=5{+7]-3k and b=2i—3j—k
then @ —bis

aft a=5i+7/-3k sk b=2-3—k @
a—>b |

A) Tt+10j—4k  (B) 30+ 107 — 2%
(©) Ti+47—2k (D) 107 — 215+ 3k

9. Ifzzl=2{—3jand E’Z—{—jthen A+ Bis
2. Position vector of the point (1,0,2) is equal to
=g (1,0,2) &1 Rerfy wfeer 2 afx *21:2{—3}' IR B=—i—j & @
A) t+)+2k B) i+2] A+B =2
©) i+3k (D) i+2k (A) -4 (B) 30—
3. Find the maginitude of vector @ =i +7 +k © i—4 (D) 2i—3%
afer =147 +k qfruror 10. Find the unit vector in the direction of AB
f:_ﬁj_éj koot g where A(1,2,3)and B(4,5,6)are the given
™ 7 ® V3 Rt
©) 3 ®) = afeer AB & srfawr #ame afyer sma Sty
V3 wief A(1,2,3) sw B(4,5,6) 21
4. Magnitude of vector 2 — 7j — 3k is (A) 5i+ 77+ 9% B) 3i+3+3k
wfer 20— 7j — 3k &1 aRaror 2 (€) 4+10J+18K (D) —3i+3j—3k
(A) /61 (B) /62 1. If a=2+Aj+kand b=4i—2/+ 2kare
(©) /64 @) V32 perpendicular then A =?
5. If vector 2 +3) = xi +yj thenx=___ afs 3;2i1+jj+lé SN 3=4{_Qj+2];
A A A A o Ead =9
afe afeer 20+ 3j=xi+y s @l x=___ '
() 2 8) 3 e e
© 4 D) 9 ) =
. A . ) ¢+ S ol
6. The projection of vector @ = 2¢ + 37 + 2k on 12 Tl’:\le icalan: . product of  5i )= 3kand
S on A 3t —45+ Tkis
b=1+2+kis F L5 ok ate 30— 4 TE
v o o S
R G = 20 + 3+ 2f b=i+2i+h ﬂﬁ"x’T;Z J— 3k 31— 47 + Tk @1 |fewr
R YUY BN | e s
10 15 A) 15 (B) -15
(A) 6 ®B) /6 (©) 10 D) -10
5./6 6 ﬁ 13. \yhic[l vector direction is along the vector
© Tf D) —5— i+27+3k?
7. The projection of vector §+jon {—jis wfest 1+ 2j- +3k & sgfer afew s 87
afeer ¢+ &1 afeer ¢ —7 W) 98T B | (A) 20 —47+ 6k B) ¢—2/+3k
@A) 2 ®) 0 (C) 2i+45+6k M) 3(i—2/—2k)
© -1 D 1
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14. If ¢and D are non.zero vector and
@.h = Othen
afy  a sk D srm aRw &R
ab=02a
A a=70 ®) alb
©) la|=|5] M alb
15. The Addative inverse of vector —27 —i—j’ —Lis
|fxer —2i + 7 — k @1 arsa yRiarw (Fenem)
A 2
A) —2i—]—Fk (B) %—#j—l%
(©) %(—2{+6—l~5) D) 2i—j+k
16. If |3|=1,l7|=23nd a.b = 1then angle
between ¢ and D is
Iy |a|=1,b|=28sk ab=1&dal q aR
b @ €= &1 BIvr 8
@A) 5 ®) T
© ® 2L
17. The unit vector along the vector
a=2+3+Fk is
ke =2+ 3)+k & srgfee 9w afew
BT |
1 (o2, 05, 7 1N et | 1
A) (20 +3j+E) B ——=(2i+3j+
()ﬁ(z 3 k‘)()ﬁ(z 3 +k)
1 2 A 1 /42 AL
——(20+ 37+ (2 + 37+
(©) m(m 3 +k) ) 11(20+3+Ek)
18. If \EL)|=3,|_b>|=gand aXDis a unit
vector then angle between aand D is
afe [71=3.51= "2 atv QxFew dord
gfewr 8 @l wfeer ¢ sk b @ €| ®1 o
BT |
@A) & ®) 7
© 5 ®) 5
19. If|a|#0,]b|#0and X 5=0 then
afe |a|#0,|6]#£08k axb=0 = ar
A a="b ®) alb
(©) anb D) a.b=axb
20. If la|= 2, b|=3and a.b=4 then
la—b|=7
afe |a|=2,1b|=3 sk ab=4 2 ar
FH&T-12 ATOTA)

21.

22,

la—0|=7?

@A) V5
© £

®B) 5
1
D -_—
(D) /5
If Ois the angle between @ and b such that
|a.b|=|aXb|then Ois
Ity wfee g sk b & dra &1 dior 02 sk
el |a.b|=|axb|er ar O 9= eFm|
(A) 0 ®)
© 5 @) 7
The direction cosine of the vector  + 2j + 3kis
afeer i+ 27+ 3k &1 R —srarge |
9% \/ﬂ
-1 -2 -3

1 2 3
(C) \/ﬁv\/ﬁv\/ﬁ(l)) \/ﬁ7\/ﬁ7\/ﬁ

VERY SHORT QUESTIONS |

Find the value of x, y and z, where vector
a=xi+2 +zkand b=2+y +k are
equal.

X,y AR z &1 AF G pifeg, i@l afew
a=xi+2+zk IR b=2i+y+k R
2

Find a vector in the direction of the vector
5t —j + 2k . which has magnitude 8 units.
afeer 50— 7+ 2k @ srgfee afker sma #fvg
, forg@t aRRwmor 8 s&1d 21

If @a=2—7+2kandb=—17+]—kthen
find a unit vector in the direction of (¢ +0).
afe a=2i—j+2% sk B=—i+j—k @
at wfewr (@+5) & sgfen s wfewr s
HIfIY |

If A(1,2,-3) and B(-1,2,1) are two given point
in the space then find AB.

Ity famg A(1,2,-3) 3R =g B(-1,2,1) siaRer
w Rerd & @ afts ABsia & |

Find the position vector of a point R which
divides the line joining point P(1,2,-1) and
Q(-1,1,1) in the ratio 2:1 internally.

a5 P(1,2,-1) 3R Q(-1,1,1) & fam= areht
@l $ fag R, 2:1d 3gurd ¥ 3= fawnfaa
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Fdl 8 a fag R &1 fawg, wfeer @@ g ?

6.  Find the value of P for which P (i ++Fk)
is a unit vector.
Pa&1 A wrd @ wigl P(i+7+k) b gard
wfeer 21

7. Find the angle between the vectors i— Qj + 3k
and 3 —2) +k
afeer (— 2+ 3k R 3i—2+k® 9
DIV AT DI |

8. If a=5i—j—3kand b=1i+3j—5k
then show that vector @+ 5 and @ — D are
perpendicular.
afe a=5i—j—3k sk B=¢+3/—5k ar
fig aX v afeer @+ 0 ok ¢ — b aaaq &1

9. If @ is unit vector and (z—a).(z+a) =12
then Find the value of |1_L')|
Iy o gaig aRwesR(z—a).(x+a) =12
g |z | @1 W= gra AR

10. Ifa=2(+;+3k and b= 3i+5/— 2k then
Find the value of |CL_)X 3|
afy a=2+)+3k sk b=30+5—2k &
at |ax b sma #iforg

1. If (2%6+67+27k)x (i + A7+ k) =0 then
Find the value of Aand /.
afe (20+67+2Tk) X (i + Aj+pk)=0 @t
AR gl 9rd B

12. Find the area of triangle whose vertices are
A(1,1,2), B(2,3,5) and C(1,5,5).
td e &1 aawd Fra sifsig, fras o
A(1,1,2), B(2,3,5) 3k C(1,5,5) 2 |

13. Show t}lat t!le pojnts o R
A(=2: +3j+5k), B(i +2j + 3k) and
C(71 — k) are collinear.
A(=24 +3j+5k), B(i +2j + 3k) s
C(7Ti — k) W@ 21

14. Find the area of parallelogram whose
adjcent sides are represented by the vectors
a=i—j+3kand =2 —T/+k
Uh WA g BT @k wd BTG
e wer qomd @ =1 —j+ 3k 3R
b=2—T7/+kgrr FafRa &)

15. Find the projection of @ = 2 —j + k on

PefT-12 (o1

16.

b=1-2+k

afeer @ =20 —j+k @1 afew
b=1i—2+k w vay 9a @ |
Find value (7191 SI1d & |)
0.(GxE)+7.(i X E) + k. (i X )

3 Marks Question (Vector) |

Show that the point A, B and C whose position
vectors G =31 —4j— 4k, 5= 2 —]A'-l-l%and
¢ =1 —3j— 5krespectively, are vertices of
right angle triangle.

Tuiisy f& fag A, B3l C e Rerfa afewr
A a=3i—4—4k,b=2—j+k R
¢=1i—3j—5k 2 us wHPI Brygw & ol
&1 fomfor swar 21

I a=2+2+3kb=—i+2+kand
¢ =3¢ +7such that (¢+ AD) L ¢ then Find
the value of A.

aft a=2i+2+3kb=—1i+2+k sk
c=3i+/saudprR & f& (@+AD) L¢ @t
A BT 99 919 B |

If A(1,2,3), B(-1,0,0) and C(0,1,2) be the
vertices of AABC then find the value £ ABC.
afe faxft AABC & ¥fid A,B,C ®wer: (1,2,3),
(-1,0,0) 3R (0,1,2) 8 @ £ ABC &I W 91d
BIFIY |

It 3, F,Z‘)be three vectors such that
a+b+¢=0and |a|=3,[b]=5[c|=7
Find the angle between @ andD .

afe aq,b,¢c o9 wfRkw sw usR 2 fF
G+5+2=0ak |7]=3[5|=5[c|=72
@ wfew ¢ 3R D & dia BIvr &1 94w
N |

If Zl), 7)’,_0) are vectors such that
|a|=5,]0|=4,]¢|=3and each vector is
perpendicular to the sum of the other two,
then find |a +5+¢ .

afe  a,b,c wfew @ yeR 2 f&
la|=5,15]=4,]¢|=3 sk uls afwr s=a
3 ufeen @ AT R @aq 2 @ [a+b0+¢|
PT 9 S9N |

Show that the points A(1,2,7), B(2,6,3) and
C(3,10,-1) are collinear.
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qufsy @1 fag  A(1,2,7), B(2,6,3) &k 4. Let O be the origin of the space.
CE10-1) WY e 2| then OA =i+2j— 3k

& OB =—i+2+k

(MCQ) Answer, Chapter - Vector | . AB-OB-0X&

1. D 9. C 17. C =(—1+2j+k—(1+2j—3k
2. B 10. B 18. B =(-1-1)i+ (27 —2) + (1 +3)k
3. B 11. A 19. C :_2{4_0}'_’_4]%:_2{_'_4]%
4. B 12. D 20. A
5. A 13. C 21. B 5. Let O be the origin
6. A 14. D 2. C so that OP = i+ 2j—k = a(Let)
. B 15. D 00 =—i+j+k=B(Ley
8. B 16. A
Point R divides PQ internally in the ratio 2:1
then O_R)=M[“m'n=2'l]
m+n " )
Very Short Questions Answer |
Given that ¢ = b = 2(_Z+J+k2):11(1+2]_k)
S (i +2+2k)=(2+y+Ek) (=24 D)7+ (2+2j+(2- 1k
so that, the component of %,7 and k are equal. o 3
sr=2y=2,z=1 _ ity Tk " e
3 . o it 4t+k
Hence, the position vector of R is —3
Leta=>5i—7+2k o
Then|d | =52+ (- 1)% +22 6. Leta=P(i+j+k)
= /25+1+4 la|=yp'+p'+p' =+ P/3
=30 We have given that|a | =1
=>'_|'P«/§= 1
.. unit vector 1
— ’ P:i—
d:L:{ SHI . 2 k} V3
la| V30 V307 30 -
Hence, the required vector = 8a Leta=1— 23 + 3k
5 = 1 - 2 - P P S
8{‘/%2 @J /30 } b_)32 2f7 k -
_ Nowla|=y1'+(=2)*+3 =/1+4+9=/14
Given that 15 1=y3+ (=2 +12=/9+4+1 =414
=9 — 7+ s A A A A A A
@= 2=y 2k Gh=0G—-2+30).3 -2+ )
N
bR . ) —3+4+3=10
atb=02-1)i+(=1+1)j+02- - -
@ R b ) (2A 121 (C1+ 1)+ 21k Let 6 be the angle between a and b,
+0j+k=1+ > 5
Z—> 0j—> ' 29 k2 then cos@ = eb ____10 =w7
la+Bl=y1+1 =42 @51 V1414 M
Unait E)_e)c;t_og))along (a+0b) cosf = %
la+b] .'.49=cos_17
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Given that
a=5i—7—3k
b=1i+3j—5k
Nowa+b=6i+2j—8k
a—b=4i—45+2k
s (a+b).(a—b)=(6i+2 —8k).(47 — 47 + 2k)
=24—8—16
=0
Hence,(a+b)and (a—b) is

perpendicular to each other.

(z—a).(7+a)=12

s>zrxtza—az—a.a=12
S|z —laf=12
-> ., .
v a 1sunit vector]

SlEf-1=12) e

|z =13

~1Z=V13

Given that @ = 22+j+3]§

b=3i+5—2%
i J k
2 1 3
3 5 —2
(—2—15)i—(—4—9)7+ (10— 3)k
— 17+ 137+ Tk
laxb|=/(=17)"+(13)+ T

= /289 + 169 + 49

= /507

10.

?

axXb

Given that
(26 +6]+27%) X (i + Aj+ k) =0
v g k
Now|2 6 27
1 A u
" (24—6)i+ (27T —2p) ]+ (2A—6)k=0
Equating the coefficient of i, j & k. We, get
2A—6=0=>4=3
2121 =0=pu=

11.

=(21—6)i+(27—2u);
+(2A—6)k

27
2

HefT-12 (TOTe

12.
Let O be the origin
thenm)=f+j+2/€
OB = 2i + 3]+ 5k
OC=i+5]+5k
. AB=0B—0A4d=1i+2j+3k
AC=0C—04=0i+4j+ 3k
coarea of AABC = %(EXA—C))

~o
B

i
Now ABXAC=|1 2 3
0 4 3
=(6—12)i+(0-3)j+4—0)k

~

=—6§-3]+4/€
Nowé(ﬁXE)Z 2?—%}'—3/2

Area of AABC=‘%(EXA—C))‘=,/9+%+4
=«/64—1=§JH Sq. Unit

Let O be the origin. then
OA4 =—2i + 3]+ 5k
OB=1i+2j+3k
oC=7i—k

Now AB = OB— 04
=(+2+3k)—(2i+ 3]+ 5k
=(1+2)i+02-3j+3-5k

13.

=3i—j—2k
BC=0C- 0B

=(7i—k)— (i + 2] + 3k)

=6i — 2] — 4k
AC=0C-04

= (7i —k)— (— 2i + 3j + 5k)
=9 —3j—6k

ik
Now ABXAC=|3 —1 —2
9 —3 —6

=(6—6)i+(—18+18)j+(—9+9k
=0i+0j+0k=0

Hence, point A, B and C are collinears.
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14.

Given that adjacent sides of Parallelogram are

a=i—7+3k
b=2—T/+k
Then the area of parallelogram =|a X b |
T J k
Nowaxb=|1 —1 3
2 =7 1
=(—14+21)i+(6—-1)7+(—7+3)k
=20 + 57 — 4k
~laxbl=y(20)"+5+(—4)"
=4/400+25+16
441 =21
Hence, area of parallelogram is 21 Sq. Unit.

15. ab
Projection of aon b= |3 |

_(2i—j+k).(i—2]+k)

J) (=221

_2+2+1 _ 5 _5/6
Ji+4+1 6 6

16§ (Gxk)+7.(i%

ia+g.(=)) +kk “i O
=140 +7.(=7)+ .
) 'a\?

=1 ixXk=—j

3 Marks (Vector) Questions Answer
1. Let O be the origin.
Then AB = OB — 04
=@i—j+k—3i-
=—7+3j+5k
| 4B |=y1+9+25=135
BC=0C—-0B
=(—-3-5k—2i—]j+k)
=—i—2—6k
|BC |=/1+4+36=/41
AC=0C—-04
=(0-3- 5k) (3i —
=—2i+)— k
|AC|=/4+1+1=16
Now|BC [ =|4B [ +|AC [
Hence the point A, B and C

4] — 4k)

4] — 4k)

are the vertices of the right angle triangle.

HefT-12 (TOTe

Given that

a=2i+2+3k

@+ Ab) Lce (a+Ab).c=0
=[(20+2/+3k)+A(—i+2/+k)].(3i+7) =0
S[2-Ai+ 24207+ B+ AE].(30+7) =0

=3(2—A)+2+21=0
=26—31+2+21=0
:8—/1:0

SA=8

Let O be the origin. then
OA=i+2j+3k
OB=—i
OC=j+2k
. ZABC makes between AB & BC
. AB=0B—-04
=—7—(i+2j+3k
=—2i—2—3k
BC=0C—-0B
=j+2k+i
=i+j+2k
~|ABBC|=|-2-2-61=10
| 4B |=V4+4+9=/17
|BC|=VI+1+4=16

AB BC
. cos(ZABC) = —| a5 BC |
_ 10
J17./6
.. ZABC = cos"( %2 )

Let 0 be the angle between a and b
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L dd+db+Fa+BE=cc — it g4

slaf+2ab+6F=|c AC=0C—04=(3i+10j—k)— (i +2+7h)
[-a.b=|a b |cosd] =2i+8— 8k
slalf+BF+21a 15 lcosf =|c [ 4B |=y1+16+16=33
- 3"+5°+235cos0 =T |BC |=y1+16+16=433
= 9+25+30cosf =49 |AC |=y4+64+64=/4x33=2/33
= 30cosf =49—34=15 |AC |=|4B |+|BC |
= cosf = é_g :% Hence, points A, B and C are Collinear.
.'.t9=cos‘l%
6 = cos™ (cos60°)
s.0=60°
5, We have given that

al (b+¢),bL(cta)andc L (a+D)
=a.(b+c¢)=0,b.(cta)=0
andc.(a+b)=0
sab+ac=0bc+ba=0
andc.a+cb=0
By adding all, we get
2(@b+bc+ca)=0
sab+tbctca=0
Now
la+b+c[=@+b+c)(@a+b+c)
=la[+|6[+|¢[+2(@b+b.c+ca)
=5"+44+3"+0 (-ab+bctc.a=0)
=925+16+9
la+b+c =50
la+b+c|=y/50=5/2

6.
Let O be the origin. Then

OA=i+2j+Tk
OB =2i+6]+3k
OC=3i+10j—k

-~ AB=0B—0C= (2i + 6]+ 3k) — (31 + 10— k)
=—i—4j+4k
BC=0C—O0B = (3i +10j— k) — (2i + 6] + 3k)
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