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ADDITION OF VECTORS 

OBJECTIVES 

 

1. The point having position vectors ,432 kji ++  ,243 kji ++  kji 324 ++  are the vertices of   

(a) Right angled triangle           (b) Isosceles triangle  

(c) Equilateral triangle            (d) Collinear 

2. If kjibkjia ++−=++= 2,32  and ,3 jic +=  then the unit vector along its resultant is      

(a) kji 453 ++  (b) 
50

453 kji ++  

(c) 
25

453 kji ++  (d) None of these 

3. If ABCDEF is a regular hexagon and ,ADAFAEADACAB λ=++++  then =λ  

 (a)2 (b) 3         (c)4         (d)6 

4. A unit vector a makes an angle 
4

π  with z-axis. If jia ++  is a unit vector, then a is equal to 

(a) 
222

kji ++  (b) 
222

kji −+  

(c) 
222

kji +−−  (d) None of these 

5. The perimeter of the triangle whose vertices have the position vectors )335(),( kjikji −+++  

and ),952( kji ++  is given by      

(a) 15715 +  (b) 15715 −  

(c) 15715 −  (d) 15715 +  

6. In a trapezium, the vector .ADBC λ=  We will then find that BDAC +=p  is collinear with ,AD  

If  ,ADµ=p  then 

(a) 1+= λµ  (b) 1+= µλ  

(c) 1=+ µλ  (d) λµ += 2  

7. If OP = 8 and OP  makes angles o45  and o60  with OX-axis and OY-axis respectively, then 

=OP  

(a) )2(8 kji ±+  (b) )2(4 kji ±+  

(c) )2(
4

1
kji ±+  (d) )2(

8

1
kji ±+  
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8. The position vectors of two points A and B are kji −+  and kji +−2  respectively. Then 

=|| AB     

(a) 2 (b) 3 

(c) 4 (d) 5 

9. The direction cosines of the resultant of the vectors ),( kji ++  ),( kji ++−  )( kji +−  and ),( kji −+  

are  

(a) 












6

1
,

3

1
,

2

1   (b) 










6

1
,

6

1
,

6

1  

(c) 











−−−

6

1
,

6

1
,

6

1   (d) 












3

1
,

3

1
,

3

1  

10. The position vectors of A and B are kji 492 −−  and kji 836 +−  respectively, then the 

magnitude of AB  is   

(a) 11 (b) 12 

(c) 13 (d) 14 

11. If the position vectors of A and B are kji 73 −+  and ,425 kji +−  then the direction cosine of AB  

along y-axis is   

(a) 
162

4  (b) 
162

5−  

(c) – 5 (d) 11 

12. The position vectors of the points A, B, C are ),2( kji −+  )23( kji +−  and )34( kji −+  respectively. 

These points   

(a) Form an isosceles triangle 

(b) Form a right-angled triangle 

(c) Are collinear 

(d) Form a scalene triangle 

13. =+++ DCDBDAOD3      

(a) OCOBOA −+  (b) BDOBOA −+  

(c) OCOBOA ++  (d) None of these 

14. The vectors ,43 ki +=AB  and kji 425 +−=AC  are the sides of a triangle ABC. The length of the 

median through A is       

(a) 18  (b) 72  (c) 33  (d) 288  
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15. The magnitudes of mutually perpendicular forces a, b and c are 2, 10 and 11 respectively. 

Then the magnitude of its resultant is      

(a) 12 (b) 15 

(c) 9 (d) None 

16. ABC is an isosceles triangle right angled at A. Forces of magnitude 5,22  and 6 act along 

CABC,  and AB  respectively. The magnitude of their resultant force is   

(a) 4 (b) 5 (c) 2211 +  (d)30 

17. If a, b and c be three non-zero vectors, no two of which are collinear. If the vector ba 2+  is 

collinear with c and cb 3+  is collinear with a, then (λ  being some non-zero scalar) 

cba 62 ++  is equal to      

(a) aλ  (b) bλ  (c) cλ  (d)0 

18. In a regular hexagon ABCDEF, =AE    

(a) ABAFAC ++  (b) ABAFAC −+  

(c) AFABAC −+  (d) None of these 

19. If jia 52 +=  and ,2 jib −=  then the unit vector along ba +  will be     

(a) 
2

ji −  (b) ji +     (c) )(2 ji +  (d)
2

ji +  

20. In the triangle ABC, bca === BCACAB ,, , then   

(a) 0cba =++  (b) 0cba =−+  

(c) 0cba =+−  (d) 0cba =++−  

21. If the position vectors of the point A, B, C be i, j, k respectively and P be a point such that 

,CPAB =  then the position vector of P is  

(a) kji ++−  (b) kji +−−  

(c) kji −+  (d) None of these 

22. If in the given figure ba == OBOA ,  and ,:: nmPBAP =  then =OP    

 

 

   

 

(a) 
nm

nm

+
+ ba  (b) 

nm

mn

+
+ ba

  
(c) ba nm −  (d)

nm

nm

−
− ba  

A B 

O 

P 
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23. If kjibkjia 342,23 −−=+−=  and ,22 kjic ++−=  then cba ++  is      

(a) ji 43 −  (b) ji 43 +  

(c) ji 44 −  (d) ji 44 +  

24. If CBA ,,  are the vertices of a triangle whose position vectors are a, b, c and G is the 

centroid of the ,ABC∆  then GCGBGA ++  is    

(a) 0 (b) CBA ++  

(c) 
3

cba ++  (d) 
3

cba −+  

25. If a and b are the position vectors of A and B respectively, then the position vector of a 

point C on AB produced such that ABAC 3=  is                  

(a) ba −3  (b) ab −3  

(c) ba 23 −  (d) ab 23 −  

26. If the position vectors of the points A, B, C be jiji −+ ,  and kji cba ++  respectively, then the 

points A, B, C are collinear if 

(a) 1=== cba  

(b) ba ,1=  and c  are arbitrary scalars 

(c) 0=== cba  

(d) 1,0 == ac  and b is arbitrary scalars 

27. In a triangle ABC, if ,32 CBAC =  then OBOA 32 +  equals  

(a) OC5  (b) OC−  

(c) OC  (d) None of these 

28. If ABCDEF  is regular hexagon, then =++ FCEBAD   

(a) 0 (b) AB2  

 (c) AB3  (d) AB4  

29. If O be the circumcentre and O' be the orthocentre of the triangle ABC, then 

=++ COBOAO '''  

(a) 'OO  (b) OO'2  (c) '2OO  (d)0 

30. If ABCD is a parallelogram and the position vectors of A, B, C are kjikji ++++ ,53  and 

,777 kji ++  then the position vector of D will be  

(a) kji 357 ++  (b) kji 1197 ++   (c) kji 13119 ++         (d) kji 888 ++  
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31. If ,OCBOOBAO +=+  then A, B, C form    

(a) Equilateral triangle        (b) Right angled triangle 

(c) Isosceles triangle     (d) Line 

32. If FED ,,  are respectively the mid points of ACAB, and BC  in ABC∆ , then BE =+ AF    

(a) DC  (b) BF
2

1

     
(c) BF2             (d) BF

2

3  

33. If G and G' be the centroids of the triangles ABC and ''' CBA  respectively, then =++ ''' CCBBAA  

(a) '
3

2
GG  (b) 'GG  

(c) '2GG  (d) '3GG  

34. If D, E, F be the middle points of the sides BC, CA and AB of the triangle ABC, then 

CFBEAD ++  is  

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

(c) 0 (d) None of these 

35. A and B are two points. The position vector of A is .26 ab −  A point P divides the line AB in 

the ratio 1 : 2. If ba −  is the position vector of P, then the position vector of B is given by 

(a) ba 157 −  (b) ba 157 +  

(c) ba 715 −  (d) ba 715 +  

36. The sum of two forces is 18 N and resultant whose direction is at right angles to the 

smaller force is 12N. The magnitude of the two forces are      

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

(c) 14, 4 (d) 11, 7 

37. If three points A, B, C are collinear, whose position vectors are kikji 25,82 −−−  and 

kji 7311 ++  respectively, then the ratio in which B divides AC is      

(a) 1 : 2 (b) 2 : 3 (c)2 : 1 (d)1 : 1 

38. The vectors kji 53 −+  and kji 15−+ ba are collinear, if    

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

(c) 3,3 == ba  (d) 3,9 == ba  

39. If a, b, c are three non-coplanar vectors such that dcba α=++  and ,adcb β=++  then 

dcba +++  is equal to   

(a) 0 (b) a α  (c) b β  (d) c)( βα +  
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40. If )0,0,0(),,( ≠zyx  and yx )33()3( kjikji +−+++ ),()54( kjiji zyxz ++=+−+ λ  then the value of λλλλ will be   

(a) – 2, 0 (b) 0, – 2 

(c) – 1, 0 (d) 0, – 1 

41. The vectors ,32 kji ++  ,74 kji ++λ  kji 523 −−−  are collinear, if λλλλ equals     

(a) 3 (b) 4 

(c) 5 (d) 6 

42. The points with position vectors jiji 512,310 −+  and ji 11+a  are collinear, if =a   

(a) – 8 (b) 4 

(c) 8 (d) 12 

43. If three points A, B and C have position vectors )7,4,3(),3,,1( x  and )5,2,( −−y  respectively and 

if they are collinear, then =),( yx      

(a) (2, – 3)  (b) (– 2, 3) 

(c) (2, 3) (d) (– 2, – 3) 
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ADDITION OF VECTORS 

HINTS AND SOLUTIONS 

 

1.  (c)  ,2kji −+=AB  kji +−= 2BC , kji −−= 2CA  

 Clearly 6|||||| === CABCAB  

2. (c) .
25

453ˆ453
kji

RkjiR
++=⇒++=  

3. (b) By  triangle law, ,BDADAB −=  CDADAC −=  

 

 

 

 

 Therefore, AFAEADACAB ++++  

  = ADCDAFBDAEAD 3)()(3 =−+−+  

 Hence 3=λ ,     [Since ], CDAFBDAE == . 

4. (c) Let ,kjia nml ++=  where .1222 =++ nml  

 a makes an angle 
4

π  with −z axis. 

 ,
2

1=∴ n  
2

122 =+ ml          ….. (i) 

 
2

k
jia ++=∴ ml  

 
2

)1()1(
k

jijia ++++=++ ml  

Its magnitude is 1, hence 
2

1
)1()1( 22 =+++ ml    .....(ii) 

 From (i) and (ii), 
2

1

2

1
2 −==⇒= mllm  

 Hence 
222

kji
a +−−= . 

5. (a) 641616||424 =++=⇒−+= akjia  

  15794144||1223 =++=⇒++−= bkjib  

  911664||84 =++=⇒−−−= ckjic  

  Hence perimeter is .15715 +  

F C 

B A 

E D 
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6. (a) We have, CDADACCDBCACBDAC ++=++=+= λp  

          .)1()( ADADADCDACAD +=+=++= λλλ  

 Therefore .1+=⇒= λµµ ADp  

7. (b)   Here is the only vector )2(4 kji ±+ , whose length is 8. 

8. (b) .3||22 =⇒+−= ABAB kji  

9. (d) Resultant vector .222 kji ++=  

 Direction cosines are .
3

1
,

3

1
,

3

1









  

10. (d) kji )48()93()26( +++−+−=AB kji 1264 ++=  

 .141443616|| =++=AB  

11. (b) kji 1154 +−=AB  

  Direction cosine along −y axis  .
162

5

1212516

5 −=
++

−=  

12. (c) 3 2AB = − +i j k
����

 

 2 6 4BC = − + −i j k
����

  

 3 2CA = − −i j k
����

 

 14491|| =++=AB  

 1425616364|| ==++=BC   

 14491|| =++=CA  

   |||||| BCACAB =+  

  Hence A, B, C are collinear. 

13. (c) DCDBDAOD +++3  

  DCODDBODDAOD +++++= .OCOBOA ++=  

14. (c) P.V. of 
2

)44()20()53( kji
AD

++−++= kji 44 +−=  

 

 

 

  3311616|| =++=AD . 

 

B C 
D 

A 
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15. (b) .151211004 =++=R  

  

 

 

 

16. (b) oo BR 270cos5)180cos(220cos6cos +−+°=θ  

 

  ABC is a right angled isosceles triangle 

 i.e., °=∠=∠ 45CB  

  ∴ 2R
2

1
220

2

1
224)1(861 ⋅−⋅−+= 25=  

  ∴ 5=R . 

17. (d) Let cba x=+ 2  and ,3 acb y=+  then ccba )6(62 +=++ x and acba )21(62 y+=++  

  So, ac )21()6( yx +=+  

  Since a  and c  are non-zero and non-collinear, we have 06 =+x  and 021 =+ y  i.e., 6−=x  and 

.
2

1−=y  in either case, we have 0cba =++ 62 .  

18. (b)   DECDACAE ++=  

 

 

 

   ABAFAC −+= ,  { }ABDEAFCD −== and∵ . 

19. (d) ,44 jiba +=+  therefore unit vector .
232

)(4 jiji +=+  

20. (b) .00 =−+⇒=++ cbaCABCAB  

21. (a) Let the position vector of P is ,kji zyx ++  then kjiij )1( −++=−⇒= zyxCPAB  

 By comparing the coefficients of ji ,  and ,k we get ,1−=x   101–zand1 =⇒== zy  

 Hence required position vector is .kji ++−  

22. (b) Concept 

2
2   

A 
B 

C 

6 

5 

E D 

C F 

A B 
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23. (c) kjicba )231()242()123( +−++−−+−+=++ ji 44 −= .  

24. (a) Position vectors of vertices A, B and C of the triangle ABC = a, b and c. We know that 

position vector of centroid of the triangle (G) =
3

cba ++ .  

  Therefore, GCGBGA ++ =0  

25. (d) Since given that .3ABAC =  it means that point C  divides AB  externally. Thus 2:3: =BCAC  

 

 

 

 

  Hence .23
23

.2.3
ab

ab −=
−
−=OC  

26. (d) Here ,2j−=AB  kji cbaBC +++−= )1()1(  

 The points are collinear, then )(BCkAB =  

  })1()1{(2 kjij cbak +++−=−   

 On comparing, 0)1( =−ak , ,2)1( −=+bk  0=kc . 

 Hence ,0=c  1=a  and b is arbitrary scalar.  

27. (a) )(3)(232 CBOCCAOCOBOA +++=+  

  OCCBCAOC 5325 =++= ,  }32{ CBCA −=∵ .  

28. (d) A regular hexagon ABCDEF.  

 

 

 

 We know from the hexagon that AD  is parallel to BC  or BCAD 2= ; EB is parallel to FA  or 

FAEB 2= , and FC  is parallel to AB  or ABFC 2= .  

  Thus ABFABCFCEBAD 222 ++=++  

 ABABFCBCABFA 4)2(2)(2)(2 ===++= . 

29. (b) OAOOAO +′=′  

  OBOOBO +′=′  

  OCOOCO +′=′  

B b 

a 

O 

A 

A B 

C

D E 

F 

 O′ 

O 

B C 

A 
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  COBOAO ′+′+′⇒  

       OCOBOAOO +++′= 3   

  Since OOOOOCOBOA ′−=′=++  

  ∴ OOCOBOAO ′=′+′+′ 2 . 

30. (b) Let position vector of D is ,kji zyx ++  then DCAB =  kjikj )7()7()7(42 zyx −+−+−=−−⇒  

  .11,9,7 ===⇒ zyx  

   Hence position vector of D  will be kji 1197 ++ . 

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

32. (a) AFBE + OAOFOBOE −+−=  

 

 

 

 

 

  OA
OCOB

OB
OCOA −++−+=

22
 

  DCODOC
OBOA

OC =−=+−=
2

. 

33. (d) 0=++ GCGBGA  and 0=′′+′′+′′ CGBGAG  

  0=′′−+′′−+′′−⇒ )()()( CGGCBGGBAGGA  

  )()( BGGGGBAGGGGA ′′−′++′′−′+⇒ GGCGGGGC ′=′′−′++ 3)(  

  GGCGGCBGGBAGGA ′=′−+′−+′−⇒ 3)()()(  

  GGCCBBAA ′=′+′+′⇒ 3 GGCCBBAA ′=′+′+′⇒ 3 . 

34. (a) 
2

2

2

acb
a

cb −+=−+=−= OAODAD , 

(Where O  is the origin for reference) 

  Similarly, 
2

2

2

bac
b

ac −+=−+=−= OBOEBE  and 
2

2cba −+=CF .  

35. (a)  Standard problem. 

36.  (a) 
oRQP 90,12,18 ===+ θ ,  (say) 

  ∞== o90tantanθ  

  0cos =+⇒ αQP ,  
Q

P−=∴ αcos  

B A 

C 

D 

E F 
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  Also, αcos2)12( 222 PQQP ++=   

  Or      ))(2(144 22 PPQP −++=  

 ))((144 22 PQPQPQ −+=−=⇒  

 Or   )(18144 PQ −=  or  8=− PQ  

 After solving Q = 13, P = 5. 

37. (b) Let the B divide AC in ratio 1:λ , then 

  
1

82)7311(
25

+
−−+++=−

λ
λ kjikji

ki  

  023 =−⇒ λ  
3

2=⇒ λ  i.e., ratio = 2 : 3. 

38. (d) .3,9
15

513 ==⇒
−
−== ba

ba
 

39. (a) We have dcba  α=++  and adcb β=++  

 ddcba )1( +=+++∴ α and .)1( adcba +=+++ β  

 ad )1()1( +=+⇒ βα  

 If ,1−≠α  then adad
1

1
)1()1(

+
+=⇒+=+

α
ββα  

 acbadcba  
1

1









+
+=++⇒=++⇒

α
βαα  

 0
1

)1(
1 =++









+
+−⇒ cba

α
βα  

 cba ,,⇒  are coplanar which is contradiction to the given condition, 1−=∴ α  and so 

.0=+++ dcba  

 

40. (d)  From given equation   

    043)1( =−+− zyxλ           

  05)3( =++− zyx λ                

  03 =−+ zyx λ              

   ⇒  .1,00

13

5)3(1

43)1(

−=⇒=
−

+−
−−

λ
λ

λ
λ

 

41. (a) .30

523

74

321

=⇒=
−−−

λλ  
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42. (c) If given points be CBA ,,  then )(BCkAB =  or 
2

1
]16)12[(82

−=⇒+−=− kak jiji   

 Also, .8)12(2 =⇒−= aak  

43. (a) If A, B, C are collinear. Then BCAB λ=  

   

 




