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SCALAR PRODUCT OF VECTORS 

OBJECTIVES 

1. =++ 222 ).().().( krjrir  

(a) 23r  (b) 2r  

(c) 0 (d) None of these 

2. If a, b, c are mutually perpendicular unit vectors, then =++ || cba            

(a) 3  (b) 3 

(c) 1 (d) 0 

3. If vectors cba ,,  satisfy the condition |||| cbca −=− , then 






 +−−
2

ba
cab .)( is equal to     

(a) 0 (b) –1 

(c) 1 (d) 2 

4. If 4||,1||,3|| === cba  and ,0cba =++  then =++ accbba ...    

(a) – 13 (b) – 10 

(c) 13 (d) 10 

5. If kjia 32 −+=  and ,23 kjib +−=  then the angle between the vectors ba +  and ba −  is   

(a) o30  (b) o60  

(c) o90  (d) o0  

6. If θθθθ be the angle between the unit vectors a and b, then =
2

cos
θ                                 

(a) ||
2

1
ba −  (b) ||

2

1
ba +  

(c) 
||

||

ba

ba

+
−  (d) 

||

||

ba

ba

−
+  

7. A vector whose modulus is 51  and makes the same angle with 
5

34
,

3

22 ki
b

kji
a

−−
=+−=  and 

,jc =  will be  

(a) kji ++ 55  (b) kji 55 −+  

(c) kji 55 ++  (d) )55( kji −−±  
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8. Let a, b and c be vectors with magnitudes 3, 4 and 5 respectively and a + b + c = 0, then 

the values   

(a) 47 (b) 25 

(c) 50 (d) – 25  

9. If in a right angled triangle ABC, the hypotenuse ,pAB =  then CBCABABCACAB ... ++  is 

equal to  

(a) 22p  (b) 
2

2p  

(c) 2p  (d) None of these 

10. The horizontal force and the force inclined at an angle o60  with the vertical, whose 

resultant is in vertical direction of  P kg, are     

(a) P, 2P (b) 3, PP  

(c) 3,2 PP  (d) None of these  

11. If a is any vector in space, then     

(a) kkajjaiiaa ).().().( ++=  

(b) )()()( kajaiaa ×+×+×=  

(c) ).().().( kaijakiaja ++=  

(d) kkajjaiiaa ××+××+××= )()()(  

12. A unit vector which is coplanar to vector kji 2++  and kji ++ 2  and perpendicular to ,kji ++  

is   

(a) 
2

ji −  (b) 






 −±
2

kj  

(c) 
2

ik −  (d) 
3

kji ++  

13. If ABCDEF is regular hexagon, the length of whose side is a, then =+
2

2

1
. BCAFAB  

(a) a (b) 2a       (c) 
22a               (d)0 

14. If the angle between a and b be o30 , then the angle between 3 a and – 4 b will be  

(a) o150  (b) o90  

(c) o120  (d) o30  
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15. If the angle between two vectors ki +  and kji a+−  is ,3/π  then the value of =a    

 (a)2 (b)4 

(c) – 2 (d) 0 

16. If 5||,4||,3|| === cba  and ,0=++ cba  then the angle between a and b is     

(a) 0 (b) 
6

π  

(c) 
3

π  (d) 
2

π  

17. cb,a,  are three vectors, such that 0=++ cba , 3||,2||,1|| === cba , then c.ab.ca.b ++  is equal to   

(a) 0 (b) – 7 

(c) 7 (d) 1 

18. If a, b, c are non-zero vectors such that ,.. caba =  then which statement is true    

(a) b = c  (b) )( cba −⊥  

(c) cb =  or )( cba −⊥   (d)None of these 

19. If kjip 32 +−=  and ,23 kjiq ++=  then a vector along r which is linear combination of p and q 

and also perpendicular to q is      

(a) kji 45 −+   (b) kji 45 +−  

(c) )45(
2

1
kji −+−   (d)None of these 

20. If a, b, c are three vectors such that cba +=  and the angle between b and c is ,2/π  then   

(a) 222 cba +=  (b) 222 acb +=  

(c) 222 bac +=  (d) 2222 cba =−  

21.  The value of x for which the angle between the vectors kjia ++−= x3  and kjib ++= xx 2  is 

acute and the angle between b and x-axis lies between 2/π  and π satisfy   

(a) 0>x  (b) 0<x  

(c) 1>x  Only (d) 1−<x  only 

22. A, B, C, D are any four points, then 

=++ BDCAADBCCDAB ...    

(a) CDBCAB ..2   (b) CDBCAB ++  

(c) 35   (d)0 

23. If a, b, c are unit vectors such that ,0cba =++  then =++ accbba ...   

(a) 1 (b) 3 (c)– 3/2           (d)3/2 



 www.sakshieducation.com 

www.sakshieducation.com 

 

24. The angle between the vectors kji +−  and kji ++ 2  is   

(a) 











−

15

1
cos 1  (b) 












−

15

4
cos 1  

(c) 






−

15

4
cos 1  (d) 

2

π  

25. If )()()( accbbad ×+×+×= νµλ and ,
8

1
][ =cba  then νµλ ++   is equal to  

(a) )(.8 cbad ++  (b) )(8 cbad ++×  

(c) )(.
8

cba
d

++  (d) )(
8

cba
d

++×  

26. ba,  and c are three vectors with magnitude ,4|| =a  ,4|| =b  2|| =c  and such that a  is 

perpendicular to bcb ),( +  is perpendicular to )( ac +  and c  is perpendicular to ).( ba +  It 

follows that  || cba ++  is equal to   

(a) 9 (b) 6 

(c) 5 (d) 4 

27. If a, b and c are unit vectors such that ,0=−+ cba  then the angle between a and b is   

(a) 6/π  (b) 3/π  

(c) 2/π  (d) 3/2π  

28. If λ
�

 is a unit vector perpendicular to plane of vector a and b and angle between them is θθθθ, 

then a . b will be   

(a) λθ
�

sin|||| ba              (b) λθ
�

cos|||| ba  

(c) θcos|||| ba          (d) θsin|||| ba  

29. If three vectors a, b, c satisfy 0cba =++  and ,3|| =a  ,5|| =b  ,7|| =c   then the angle between a 

and b is   

(a) o30  (b) o45  

(c) o60  (d) o90  

30. If jia 64 +=  and ,43 kjb +=  then the component of a along b is     

(a) )43(
310

18
kj +  (b) )43(

25

18
kj +  

(c) )43(
3

18
kj +  (d) )43( kj +  
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31. Let a and b be two unit vectors inclined at an angle θ , then )2/(sinθ  is equal to  

(a) ||
2

1
ba −  (b) ||

2

1
ba +  

(c) || ba −  (d) || ba +  

32. The vectors kji 432 −+  and kji cba ++  are perpendicular, when   

(a) 4,3,2 −=== cba   (b) 5,4,4 === cba  

(c) 5,4,4 −=== cba   (d)None of these 

33. The projection of vector kji 232 −+  on the vector kji 32 ++  will be    

(a) 
14

1  (b) 
14

2  

(c) 
14

3  (d) 14  

34. The projection of the vector kji +− 2  on the vector kji 744 +−    

(a) 
10

65  (b) 
9

19  

(c) 
19

9  (d) 
19

6  

35. If 0b0a ≠≠ ,  and |,||| baba −=+  then the vectors a and b are    

(a) Parallel to each other 

(b) Perpendicular to each other 

(c) Inclined at an angle of o60  

(d) Neither perpendicular nor parallel 

36. If the vectors kji cba ++  and kji rqp ++  are perpendicular, then      

(a) 0)()( =++++ rqpcba          (b) 1)()( =++++ rqpcba  

(c) 0=++ crbqap    (d) 1=++ crbqap  

37. The angle between the vector kji ++ 32  and kji −−2  is     

(a) 2/π  (b) 4/π  

(c) 3/π  (d) 0 

38. If ,0cba =++ nml  where nml ,,  are scalars and a, b, c are mutually perpendicular vectors, 

then 

(a) 1=== nml  (b) 1=++ nml  

(c) 0=== nml  (d) 0,0,0 ≠≠≠ nml  
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39. If vector kjia 632 +−=  and vector ,22 kjib −+−=  then =
ab
ba

 vector on of vector  Projection

 vector on of vector  Projection    

(a) 
7

3  (b) 
3

7  

(c) 3 (d) 7 

40. If a and b are two unit vectors such that ba 2+  and ba 45 −  are perpendicular to each other, 

then the angle between a and b   

(a) o45  (b) o60  

(c) 






−

3

1
cos 1  (d) 







−

7

2
cos 1  

41. The unit normal vector to the line joining ji −  and ji 32 +  pointing towards the origin is    

(a) 
17

4 ji −  (b) 
17

4 ji +−  

(c) 
13

32 ji −  (d) 
13

32 ji +−  

42. If kjia 22 ++=  and ,kjib +−= 35  then the projection of b on a is      

(a) 3 (b) 4 

(c) 5 (d) 6 

43. If in a right angled triangle ABC, the hypotenuse ,pAB =  then CBCABABCACAB ... ++  is 

equal to  

(a) 22p  (b) 
2

2p

                 
(c) 2p    (d)None of these 

44. If a, b, c are non-zero vectors such that ,.. caba =  then which statement is true   

(a)b = c         (b) )( cba −⊥  

(c) cb =  Or )( cba −⊥          (d) None of these 

45. If |,||| baba −>+  then the angle between a and b is  

(a) Acute (b) Obtuse 

(c) 
2

π  (d) π  
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SCALAR PRODUCT OF VECTORS  

HINTS AND SOLUTIONS 

1. (b) Let kjir zyx ++= ,. x=⇒ ir  ,. y=jr  z=kr .  

  .).().().( 2222222 rzyx =++=++⇒ krjrir  

2. (a) Three mutually perpendicular unit vectorsa= , b  and c . 

  Therefore 1|||||| === cba  and 0... === accbba .  

 We know that  

 222 ||||)(.)(|| bacbacbacba +=++++=++ 30111)...(2|| 2 =+++=++++ accbbac  

   Or    .3|| =++ cba  

3. (a) )(
2

.
2

..
2

.)( ba
a

ca
ba

bcb
ba

cab ++−






 +−=






 +−−  

  and |||| cbca −=−  ⇒  22 |||| cbca −=−           ∴  cba 2=+  

  Therefore, 0.
2

).( =






 +−− ba
cab  

4. (a) 0)( 2 =++ cba  

 ⇒ 0.2.2.2|||||| 222 =+++++ accbbacba  

 ⇒ 0)...(21619 =+++++ accbba  

 ⇒ .13
2

26
... −=−=++ accbba  

5. (c)   kjiba −+=+ 4  and .532 kjiba −+−=−  

    .0)(.)( =−+ baba  Hence ).()( baba −⊥+  

6.  (b) babababa .2||||)).(( 22 ++=++          Or    .||
2

1

2
cos

2
cos2.2|| 22 baba +=⇒=+ θθ  

7. (d)  Verification 

8. (d) ∵ 0=++ cba  ( )2
0⇒ + + =a b c  

  0)...(2|||||| 222 =+++++ accbbacba  

  )25169()...(2 ++−=++⇒ accbba  

  .25... −=++⇒ accbba  
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9. (c) We have CBCABABCACAB ... ++  

 0)90cos()()(cos)()( +−+ θθ oBABCACAB  

 

 

 

 

 = 









+=+

AB

BC

AB

AC
ABBCACAB

22 )()(
)sincos( θθ  

 2222 pABBCAC ==+= . 

10. (c) Let ,1iPOA =  ,1iPCB −=  ji PPOB +−= 1  

 

 

 

 

  
2

1.)(
60cos

.
22

1

1 =
+

+−
⇒°=

PP

PP

OB

OB jjij  

  32 1
2

1
2 PPPPP =⇒+=⇒  

    .23|| 222
1

2 PPPPPOB =+=+=  

11. (a) Let ,321 kjia aaa ++= then ,. 1a=ia  ,. 2a=ja  3. a=ka  

 kkajjaiiaa ).().().( ++=∴ . 

12. (b) Verification 

13. (d) 2

2

1
120cos||||. aAFAB

−=°= aa  and 2
2

2

1

2

1
aBC =  

 

 

 

 

  Therefore, .0
2

1

2

1

2

1
. 22

2
=−=+ aaBCAFAB

 

14. (a) It is obvious from figure. 

 

90
o
–θ 

θ 
A 

C 

B 

60° 

O A 
X 

C 
B 

Y 

E D 

C F 

A B 

120° 
a 

a 

30° 

150° – 4b 

b 

a 
3a 
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15. (d) 0
22

1

3
cos

2
=⇒

+

+= a
a

aπ . 

16. (d) cba −=+ 222 ||cos||||2|||| cbaba =++⇒ θ  

  .
2

0cos
πθθ =⇒=⇒  

17. (b) 0=++ cba ⇒ )(.)( cbacba ++++ = 0 

 ⇒ 0)(2|||||| 222 =+++++ c.ab.ca.bcba  

 ⇒  .7
2

941 −=−−−=++ c.ab.ca.b   

18. (c) 0).(0.... =−⇒=−⇒= cbacabacaba  

  ⇒ Either cb0a0cb =⇒==− or  or ).( cba −⊥  

19. (c) qqqpqrqpr ... λλ +=⇒+=  

  
2

1
1470 −=⇒+=⇒ λλ  

  Therefore, ).45(
2

1
kjir −+−=  

20. (a) Given that cba +=  and angle between b and c is 
2

π .  

  So,   c.bcba 2222 ++=   

  Or    
2

cos||||2222 π
cbcba ++=  

  Or   222222 ,0 cbacba +=∴++=  

  i.e., 222 cba += . 

21. (b) For acute angle 0. >ba  

 i.e., 0)12)(1(0123 2 >−−⇒>++− xxxx  

 For obtuse angle between b  and x-axis 0. <ib  

 ⇒ 0<x .  

22. (d) cba ++=++= CDBCABAD  

  ba +=+= BCABAC  Or )( ba +−=CA  

  cb +=+= CDBCBD  

  Therefore, BDCAADBCCDAB ... ++  

      )(.)().(. cbbacbabca +−−++++=  

 cbbbcabacbbbabca ........ −−−−+++= 0= . 
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23. (c) Squaring ,)( 0cba =++   

  We get 0.2.2.2222 =+++++ accbbacba  

  ⇒ 0)...(2|||||| 222 =+++++ accbbacba  

  ⇒ 3)...(2 −=++ accbba  
2

3
... −=++⇒ accbba . 

24. (d) θcos63)2(.)( =+++− kjikji   

  .
263

0
cos

πθθ =⇒=⇒  

25. (a) cacccbcbacd .)(.)(.)(. ×+×+×= νµλ  

        
8

][00][
λλλ ==++= cbacba  

  Hence ),.(8 cd=λ  ).(8 ad=µ  and ).(8 bd=ν  

  Therefore, bdadcd .8.8.8 ++=++ νµλ   

                       ).(.8 cbad ++=  

26. (b) Here |a|=4; 2||;4|| == cb  

  And   0.0).( =+⇒=+ a.cbacba   .....(i) 

           00).( =+⇒=+ b.ab.cacb            ..... (ii) 

                00).( =+⇒=+ c.bc.abac            ..... (iii) 

   Adding (i), (ii) and (iii), we get,  0][2 =++ c.ab.ca.b  

   ∴ )...(2|||||||| 222 accbbacbacba +++++=++  

                             222 |||||| cba ++= = 41616 ++  

  ⇒ 6|| =++ cba . 

27. (d) Given condition is .cba =+   

  Using dot product, ccbaba .)).(( =++  

 ccbabbaa ..2.. =++⇒  

 αcos||.||20cos||.||0cos||.|| babbaa +°°+⇒  

   °= 0cos||.|| cc , )1||||||( === cba∵  

 
3

2

2

1
cos1cos211

πααα =⇒−=⇒=++⇒ . 

28. (c) Concept 

29. (c)   cba0cba −=+⇒=++   
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 ⇒ 222 ||cos||||2|||| cbaba −=++ θ  

 49cos30259 =++⇒ θ   ⇒ °=⇒= 60
2

1
cos θθ . 

30. (b) The component of vector a  along b  is ).43(
25

18

||

).(
2

kj
b

bba +=  

31. (a) )cos1(2cos1.211 || 222 θθ −=−+=− ba  

                 
2

sin2
2

sin22
θθ =×=

2

||

2
sin

ba −=⇒
θ .  

32. (b) To be perpendicular, 0432 =−+ cba  and option (b) satisfies this equation. 

33. (b) .
14

2

14

)32(
).232( =++−+ kji

kji  

34. (b) Projection of a on b 
||||||

||cos||
b

b.a

ba

b.a
aa === θ  

              .
9

19

81

19

491616

784
==

++

++
=   

35. (b) |||| baba −=+ ; Squaring both sides, we get 0.4 =ba a⇒  is perpendicular to .b  

36. (c) It is obvious. 

37. (a) Let kjia ++= 32  and kjib +−= 2  

 Since 
||||

.
cos

ba

ba=θ  

                 
222222 )1()1()2()1()3()2(

)2(.)32(

−+−+++

−−++
=

kjikji         

     0
)114()194(

134 =
++++

−−=
     2

πθ =∴ . 

38.  (c) 0cba =++ nml   

      ⇒ 0.2.2.2222222 =+++++ cbcaba nmnlmlcnbmla  

 But cba ,,  are mutually perpendicular 

  So, ,.ba  cb.  and ac .  are equal to zero. 

 Therefore, nmleicnbmla ,,.,.0222222 =++ are equal to zero because 22 , ba  and 2c  cannot be equal to 

zero. 

39. (b) Required value .
3

7

||

||

||

.

||

. ===
b
a

a
ba

b
ab  

40. (b) 0)45(.)2( =−+ baba or 08.65 22 =−+ bbaa   

  Or ,3.6 =ba    )1,1( 22 == ba∵  

  
2

1
. =∴ ba   Or 

2

1
cos|||| =θba  
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  .60,
2

1
cos o=∴=∴ θθ  

41. (b) ji 4+=L
�

 

 Therefore, vector perpendicular to )4( ji −= λL
�

 

 ∴ Unit vector is .
17

4 ji −  

 But it points towards origin  

 ∴ Required vector .
17

4 ji +−=  

42. (a) Vectors kjia 22 ++=  and kjib +−= 35 .  

We know that the projection of b on      

 .3
3

9

9

2310

)2()1()2(

)35()22(

|| 222
==+−=

++

+−++== kjikji
a
a.b

a
.  

43. (c)We have CBCABABCACAB ... ++  

 0)90cos()()(cos)()( +−+ θθ oBABCACAB  

 

 

 

 

 = 









+=+

AB

BC

AB

AC
ABBCACAB

22 )()(
)sincos( θθ  

 2222 pABBCAC ==+= . 

44. (c) 0).(0.... =−⇒=−⇒= cbacabacaba  

  ⇒ Either cb0a0cb =⇒==− or  or ).( cba −⊥   

45. (a) |||| baba −>+  

 Squaring both sides, we get 

 baba .2.2 2222 −+>++ baba  

 ⇒ 0.4 >ba  ⇒ 0cos >θ . Hence °<90θ , (acute). 

90
o
–θ 

θ 
A 

C 

B 




