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ADDITION OF VECTORS
OBJECTIVES

The point having position vectors2i +3j + 4k, 3i+4j+2k, 4i+2j+3k are the vertices of
(a) Right angled triangle (b) Isoscelemgle
(c) Equilateral triangle (d) Collinear

If a=i+2j+3k, b=-i+2j+k andc=3 +j, then the unit vector along its resultant is

() 3i +5) + 4k (b) %
3i +5j +4k
(© 7 (d) None of these
If ABCDEF is a regular hexagon andAg + AC + AD + AE + AF = A AD, then ) =
(a)2 (b) 3 (c)4 (d)6

A unit vector a makes an angle%’ with z-axis. If a+i+j is a unit vector, then a is equal to

LS LI .
(@) 5+ NG (0) 5+ "
(c) -‘E-%Jf% (d) None of these

The perimeter of the triangle whose vertices havehe position vectorsg +j +k), Gi +3j - 3k)

and (i +5j +9%), IS given by

(@) 15 + 157 (b) 15157
(C) V15 - 157 (d) V15 + 157

In a trapezium, the vector BC =1ap. We will then find that p=Ac +8D is collinear with Ap,
If p=pwAD, then

(@) p=2r+1 (b) A=p+1

(€) A+u=1 (d) u=2+24

If OP =8 and op makes anglesss° and ec° with OX-axis and OY-axis respectively, then

oF -
(@) 82 +j£k) (b) 4Wa +j+k)
(€) ;&2 +i2k) (d) £/ +j2k)
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The position vectors of two pointsA and B are i+j-k and 2 -j+k respectively. Then

| AB| =

(@) 2 (b)3

(c)4 (d)5

The direction cosines of the resultant of the vects ( +j+k), (i +j+k), (-j+k) and { +j-k),
are

OlFEs  OFES

Ol&wd)  okE

The position vectors of A and B are 2i-9j-4k and ei-3j+8k respectively, then the
magnitude of a8 is

(@) 11 (b) 12

(c) 13 (d) 14

If the position vectors ofA and B are i +3j-7k and si -2j+4k, then the direction cosine ofas

alongy-axis is

(@) % (b) -%
) -5 (d) 11

The position vectors of the pointsA, B, Care @ +j-k), @i-2j+k) and (i +4j-3k) respectively.
These points

(a) Form an isosceles triangle

(b) Form a right-angled triangle

(c) Are collinear

(d) Form a scalene triangle

30D +DA+DB+DC =

(a) oA +0B-0C (b) oA +0B-BD

(c) oA +0B+0C (d) None of these

The vectors AB =3i + 4k, and AC =5i -2j +4k are the sides of a triangleABC. The length of the
median through A is

(a) V18 (b) v72 (c) V33 (d) V288
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The magnitudes of mutually perpendicular forces ab and c are 2, 10 and 11 respectively.
Then the magnitude of its resultant is

(@) 12 (b) 15

(©9 (d) None

ABC is an isosceles triangle right angled aA. Forces of magnitude2/25 and 6 act along
BC, CA and aB respectively. The magnitude of their resultant foce is

(a) 4 (b) 5 (C)1+2/2 (d)30

If a, b and c be three non-zero vectors, no two efhich are collinear. If the vectora+2v is
collinear with ¢ and b+3c is collinear with a, then (4 being some non-zero scalar)
a+2b+6c IS equal to

(@) 1a (b) Ao () Ac (d)o

In a regular hexagonABCDEF, A€ =

() AC + AF + 2B (b) AC + AF -2B

(C) AC + AB - AF (d) None of these

If a=2i+5] and b =2 -j, then the unit vector alonga+b will be

(@ b)i+i (V2 (@
In the triangle ABC, AB=a, AC=c, BC=b, then

(@) a+b+c=0 (b)a+b-c=0

() a-b+c=0 (d)-a+b+c=0

If the position vectors of the pointA, B, Cbe i, j, k respectively andP be a point such that

AB =cP, then the position vector ofP is
(@) - +j+k (b) 4 -j+k
(C)i+j-k (d) None of these

If in the given figure 0A=a OoB=b and AP:PB=m:n, then op=

A P g
0]
ma+nb na+mb ma-nb
@ b) e (©)ma-nb (D)7 =
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If a=3i-2j+k, b=2i-4j-3k and c=-i+2j+2k, then a+b+c IS
(a) 3i-4j (b) 3i +4j
(c) 4i-4j (d) 4i +4j
If aBc are the vertices of a triangle whose position vemts are a, b, ¢ andG is the
centroid of the asBc, then GA+GB+GC is
(@0 (b)A+B+C

a+b+c at+b-c
(c) 22 (d) 2+

If a and b are the position vectors ofA and B respectively, then the position vector of a

point C on AB produced such thatac =328 is

(@) 3a-b (b)3b-a
(c) 3a-2b (d) 3b-2a
If the position vectors of the pointsA, B, Cbei +j,i-j and ai+bj+ck respectively, then the

points A, B, Care collinear if

(@)a=b=c=1

(b)a=1,b andc are arbitrary scalars

(C) a=b=c=0

(d) c=0,a=1 andb is arbitrary scalars

In a triangle ABC, if 2ac =3cB, then 204 +308 equals

(a) soc (b) -oc

(c) oc (d) None of these

If aBcDErF is regular hexagon, thenab+EB+FC =

@a~0 (b)2aB

(c) 3mB (d) 48

If O be the circumcentre and O' be the orthocentre of the triangle ABC, then
OA+0OB+0C=

(a) oo (b) 200 (c)200 (d)

If ABCD is a parallelogram and the position vectors oA, B, C are i+3j+5,i+j+k and
7i +7j + 7k, then the position vector ofD will be

(@) 7i +5j +3k (b) 7i +9j +11k (C)oai +11j +13k (d)si +8j +8k
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If a0+0B=BO+0C, thenA, B, Cform
(a) Equilateral triangle (b) Right angleidmgle
(c) Isosceles triangle (d) Line

If p,E,F are respectively the mid points ofas, Ac and Bc in aasc, then BE +AF =
(a) bc (b) %ﬁ (C) 2BF (d)gﬁ

If G and G' be the centroids of the trianglesABC and a'sc' respectively, thenaa+ss +cc'=

(a) g& (b) c&

(c) 26¢ (d) 3G

If D, E, F be the middle points of the side8C, CA and AB of the triangle ABC, then
AD +BE +CF IS

(a) A zero vector (b) A unit vector

©0 (d) None of these

A and B are two points. The position vector ofA is eb-2a. A point P divides the lineAB in
the ratio 1 : 2. If a-b is the position vector ofP, then the position vector ofB is given by
(a) 7a-150 (b) 7a +15b

(C) 15a-7b (d) 152 + 70

The sum of two forces is 18\ and resultant whose direction is at right anglesa the
smaller force is 1. The magnitude of the two forces are

(@) 13,5 (b) 12, 6

(c)14, 4 (d11,7

If three points A, B, C are collinear, whose position vectorsare i-2j-8k,5i-2k and
11i +3j +7k respectively, then the ratio in whichB dividesAC is

@1:2 (b)2:3 (©)2:1 (di:1

The vectorssi +j-5k and ai +bj-15k are collinear, if

(@)a=3b=1 (b)a=9,b=1

(c)a=3b=3 (d)a=9,b=3

If a, b, c are three non-coplanar vectors such thata+b+c=ad and b+c+d=pa, then
a+b+c+d iS equal to

(@0 (b)aa (c)pb (d)a+pe
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@-2,0 (b)0,-2

(©-1,0 (d)o,-1

The vectorsi +2j+3k, Ai+4j+7k, -3i-2j-5k are collinear, if A equals

(@)3 (b)4

(€)5 (d)6

The points with position vectorsioi + 3j,12i -5j and ai +11j are collinear, if a=
@-8 (b)4

(c)8 (d)12

If three points A, B and C have position vectors @x,3),(347 and ¢.-2-5) respectively and

if they are collinear, then (x,y) =

(@) (2, -3)
(€) (2, 3)

(b) (=2, 3)
d)(=2,-3)
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ADDITION OF VECTORS
HINTS AND SOLUTIONS

() AB=i+j-2k, BC=i-2j+k, CA=2 —j-k
Clearly| AB|< BC|< CA|=+/6

3i +5j +4k
52

_ — — — —  —

(C)R=38i+5j+4k =R =

E D

= 3AD +(AE - BD) +(AF - CD) = 3AD
Hencei=3, [SiNCeAE =BD,AF=CD].
(c) Leta=li +mj +nk, wherei? +m? +n? =1.

amakes an anglg with z-axis.
On=-1L, I2+m2:% ..... (i)

2

Da:Ii+mj+L

V2
ati+j=(1+2i+(m+1) +%
Its magnitude is 1, henge 1) +m +1y? :% ..... (ii)
From (i) and (ii),2|m:%:| :m:_%
i,k
Hencea-= 5 2Jr\/z.

(@) a=4i+2j-4k =|a| =16 +16+4 =6
b=-3i+2j+12k = | b| =144+ 4+9 =157
c=-i-4j-8k =|c| =+/64+16+1=9
Hence perimeter iss ++157.
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= A AD +(AC +CD) = A AD + AD = (} + 1)AD.
Thereforep = uAD = y=A1+1.
7. (b) Here is the only vectawz +j+k), whose length is 8.
8. (b) AB=i-2j+2k=| AB|=3.

9. (d) Resultant vectot 2i + 2j + 2.

Direction cosin riiiJ
ection cos esa%\/§ N

10. (d) AB=(6-2)i +(-3+9)j + (@ +4)k = 4i +6j +12k
| AB|=+16+36+144 =14,

11. (b) AB =4i-5j+11k

-5 -5

CJ16+25+121 4162

Direction cosine along- axis

12. (c) AB=i-3j + X
BC =-2i + 6] — &
CA=i-3-%
| AB|=+1+9+4 =14
| BC|=+/4+36+16 =+/56 = 2/14
|CAl=+1+9+4 =14
| AB| +| AC|=| BC|
HenceA, B, C are collinear.

13. (¢) 30D + DA + DB+ DC

—_ s — — @ — @ —

14. (c) P.V. of A = (3+5)i+<°‘22)1+(4+4)k =4 - +4k
A

D

| AD|=+16+16+1 =33 .
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15. (b) R=+V4+100+121=15.

C

V2

A 6 B

16. (b) Rcos# = 6cos0° + 2y2 cos80° - B) + 5c0s270°

ABC is a right angled isosceles triangle
I.e., OB=0C=45°

0 R? =61+ 8(1) - 2442 B — 2042 I = 25

J2 J2
JRrR=5.

17. (d)Leta+2b=xc andb+3c=ya, thena+2b+6c=(x+6canda+2b+6c=(+2ypa

S0, (x+6)c = (L+2y)a
Sincea andc are non-zero and non-collinear, we haws =0 and1+2y=0 i.e, x=-6 and

y:—%. in either case, we hawe2b +6c = 0.

18. (b) AE=AC+CD+DE

E D

-
o

— — B

_AC+AF-AB, |- OB = AF andDE = -A8).

19. (d) a+b=4i+4j, therefore unit vecto%:%.

20. (b) AB+BC+CA=0=a+b-c=0.

21. (@) Let the position vector & is xi+yj+zk, thenAB=CP = -i = xi +yj +(z-1)k
By comparing the coefficients off andk,we getx=-1 y=1landz-1=0=z=1
Hence required position vector-is+j +k.

22. (b) Concept
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(C)a+b+c=@+2-1)i+(-2-4+2j+1-3+2k =4i —4j.

(a) Position vectors of vertices B andC of the triangleABC = a, b andc. We know that

a+b+c

position vector of centroid of the trianglé)(=

Thereforeca +cB + € =0

(d) Since given thakc =348. it means that point divides as externally. Thusac:BC=3:2

A

(0] b B

3b-2a

Henceoc = =3b - 2a.

(d) Here AB =-2j, BC =(a-1)i +(b+1) +ck
The points are collinear, thea =k (8C)
—2j =k{(a-1)i +(b+1)j +ck}
On comparingk(@-1=0, kb+1)=-2, kc=0.
Hencec=0, a=1 andbis arbitrary scalar.
(a) 256:+3a§:2(0_é +60:)+3(O_C5 +@)
=50C + 2CA + 3CB =50C , {-2CA = -3CB} .

(d) A regular hexagoABCDEF-.

VAV

We know frof the Ehexagon thab is parallel toBC or ab=28C; EBiS parallel toFA or

EB=2FA, andrC is parallel toAB or FC=2AB.

ThuS AD + EB+FC =2BC +2FA+2 AB

= 2(FA+ AB + BC) = 2(FC) = 2(2AB) = 4 AB .
(b) 0A=00+0A

OB =00+0B

0'C=00+0C

B C
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30. (b) Let position vector db is xi +yj+zk, then AB=DC = -2j -4k = 7 - x)i + (7 -y)j + 7 - 2k
—x=7y=9z=11
Hence position vector af will be7i+9j+11k .

31. (c) aB=BC (As given). Hence it is an isosceles triangle.

32. (a) BE + AF =OE - OB + OF - OA

C

_OA+0C o5, 0B+0C -
2 2
=o—c'-0A_;°B=o—c'-&5=D—c'.

— @

33. (d)GA+GB+GC=0 andGA'+GB +G'C =0
— (GA-G'A)+(GB-G'B)+(GC-G'C)=0
— (GA+G'G-G'A)+(GB+G'G-GB) +(GC+GG-GC)=3GG
:(&—@)+(@—@)+(§—@):3&
— AA+BB+C'C=3G'G = AA +BB' +CC =3GG .

b+c _b+c-2a
—a=

34. (a) AD -=0D-0A- 2

(Whereo is the origin for reference)

+a :c+a—2b

Similarly,B_E’:o_E’-&;’:Cz -b g a+b-2c

andcF =

35. (a) Standard problem.
36. (@) P+Q=18 R=126=90°, (say)

tan@ = tan90° =

= P+Qcosa =0, Dcoscr:EF>
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Als0, (12)? = P? +Q? +2PQ cosa
Or  144=P?+Q%+(2P)(-P)
= 144=Q*-P*=(Q+P)Q-P)
Or 144=18(Q-P) Or Q-P=38
After solvingQ = 13,P = 5.
37. (b) Let theB divide AC in ratio 4:1, then

A@Li +3j+7k)+i—-2j -8k
A+l

5i - 2k =
. 31-2=0 :A:% i.e, ratio=2:3.

38. (d)%z%:__—fszazg,b:&

39. (a) We havea+b+c=ad andb+c+d=pa
0 a+b+c+d=(@+l)d anda+b +c+d =(8+Da.

=(@+)d =(B+1a

If a%-1 then@+nd=(8+1a=d=L"1a
a+1l

B+1

:a+b+c=ad:a+b+c=a(—}a
a+1

3[1_Mja+b +c=0
a+l

=ab,c are coplanar which is contradiction to the givesndition, 0 a=-1 and so

a+b+c+d=0.

40. (d) From given equation
@L-AN)x+3y-4z=0

X=(A+3)y+5z2=0

3x+y-J4z=0
@-A 3 -4
= |1 -(A+3) 5|=0=4=0,-1
3 1 -1
1 2 3
41. ()[4 4 7|=0=4=3.
-3 -2 -5
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42. (c) If given points bea B, c then AB =k(BC) O 2i -8j =k{(a-12) +16j]:>k:_71

Also, 2=k@-12)=a=8.

43. (a) If A, B, C are collinear. Thems = BC
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