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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 
 ( BDP Term End Examination ) 

 ◊Qˆ„a∂ëˆÃ[˝, 2017 C L«X, 2018 
( December-2017 & June-2018 ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

G◊STˆ ( Mathematics ) 
JÙT«ˆUÔ Yy ( 4th Paper ) 

Vector Algebra & Vector Calculus : EMT-4 
a]Ã^  f ªV«c˜O H∞RÙOÁ (Time : 2 Hours)  

Y…SÔ]ÁX  f 50 (Full Marks : 50) 

]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ( Weightage of Marks : 70% ) 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for accuracy and relevance 

in the answer. Marks will be deducted for incorrect 
spelling, untidy work and illegible handwriting. 

The weightage for each question has been 
indicated in the margin. 

◊[˝\ˆÁG — Eı 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* (Eı) Y“Vw¯ V«◊ªRÙO Â\ˆkÙÃ[˝ c˜_ 
∧∧→

−= ji3α  A[˝e 
∧∧∧→

−+= kji 32β * 
→
β Â\ˆkÙÃ[˝„Eı 21

→→
+ ββ  Ã[˝÷„Y 

Y“EıÁ` EıÃ[˝”X, Â^FÁ„X 1
→
β  c˜_ 

→
α -Ã[˝ a]Á‹ôˆÃ[˝Á_ A[˝e 

2
→
β  c˜_ 

→
α -Ã[˝ =YÃ[˝ _∂ëˆ* 5 

 (F) ÂEıÁ„XÁ ◊≈y\«ˆL ABC-Ã[˝ Âl˘‰y Â\ˆkÙÃ[˝ Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó 

Y“]ÁS EıÃ[˝”X Â^, Cabbac cos2222 −+= . 5 

2* (Eı) A (6,6,2) ◊[˝≥V«GÁ]› C (1,–2,2) Â\ˆkÙ„Ã[˝Ã[˝ a]Á‹ôˆÃ[˝Á_ 

A[˝e B (–4,0,–1) ◊[˝≥V«GÁ]› C (3,–2,2) Â\ˆkÙ„Ã[˝Ã[˝ 

a]Á‹ôˆÃ[˝Á_ aÃ[˝_„Ã[˝FÁ V«◊ªRÙOÃ[˝ ]„W˝Ó a[˝Ô◊X∂oˆ V…Ã[˝±ºˆ ◊XSÔÃ^ 

EıÃ[˝”X* aÁW˝ÁÃ[˝S _∂ëˆ◊ªRÙO B V«◊ªRÙO aÃ[˝_„Ã[˝FÁ„Eı Â^ Â^ 

◊[˝≥V«„Tˆ ÊªK˜V Eı„Ã[˝ TˆÁ„VÃ[˝ %[˝ÿöˆÁX Â\ˆkÙÃ[˝ ◊XSÔÃ^ EıÃ[˝”X*  

   5 

 (F) Â\ˆkÙÃ[˝ Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó Y“]ÁS EıÃ[˝”X Â^ ÂEıÁ„XÁ 

◊≈y\«ˆ„LÃ[˝ [˝Áßm◊_Ã[˝ _∂ëˆ a]◊•Fâ¯EıyÃ^ a]◊[˝≥V«* 5 

3* (Eı) })3(3)3({ 323 ∧∧∧→
+++−= kttjtittar  [˝y‘◊ªRÙOÃ[˝ 

κ  A[˝e τ -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 5 

 (F) AEı◊ªRÙO EıSÁ ÂEı≥V–›Ã^ [˝„_Ã[˝ •ÁÃ[˝Á A]X\ˆÁ„[˝ G◊Tˆ`›_ 

Â^ [˝„_Ã[˝ ]ÁX [˝_„Eı≥V– ÂU„Eı EıSÁÃ[˝ V…Ã[˝„±ºˆÃ[˝ ( r ) 

[˝„GÔÃ[˝ [˝ÓÿôˆÁX«YÁ◊TˆEı* Y“]ÁS EıÃ[˝”X Â^ 

θβ
α

cos1+=
r

, Â^FÁ„X α  C β  c˜_ W˝–”[˝Eı* 5 

4* (Eı) ^◊V 
∧∧∧→

+++−+−= kyzjzyxiyxB 2)22()22( 2

c˜Ã^, TˆÁc˜„_ Y“]ÁS EıÃ[˝”X 0=
→
Bcurl * Âïı_ÁÃ[˝ 

%„Yl˘Eı φ -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X ^Á„Tˆ 

φgradB =
→

. 3 + 2 
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 (F) G–›„XÃ[˝ =YYÁVÓ◊ªRÙOÃ[˝ aTˆÓTˆÁ ◊[˝ªJÙÁÃ[˝ EıÃ[˝”X : 

  ∫ −+−

C

yxyyxxyx d)2(d)( 222  

  Â^FÁ„X C c˜_ ( 0, 0 ), ( 2, 0 ), ( 2, 2 ), ( 0, 2 ) 

◊[˝≥V« ªJÙÁÃ[˝◊ªRÙOÃ[˝ •ÁÃ[˝Á a›]Á[˝à˘ [˝GÔ„l˘‰yÃ[˝ `›bÔ◊[˝≥V«* 5 

◊[˝\ˆÁG — Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* Y“]ÁS EıÃ[˝”X Â^,  

 +×××+×××
→→→→→→→→

)()()()( dbacdacb  

  
→→→→→→→→

−=××× dcbadcba ][2)()( .  

  6 

6* ÂÃ[˝FÁ a]ÁEı_„X Y◊Ã[˝[˝Tˆ¤X Eı„Ã[˝, ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 SnA
S

d.
∧→→

×∇∫  Â^FÁ„X 

→→→→
−++−= kxyjyzxizxA 23 3)()( , 

 A[˝e S c˜_ 222 yxz +−= `·«¯Ã[˝ xy-Tˆ„_Ã[˝ =Y„Ã[˝Ã[˝ 

%e`* 6 

7* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : VF
V

d∫
→

 Â^FÁ„X 

∧∧∧→
+−= kyjxixzF 22  A[˝e V c˜_ x = 0, y = 0,         

y = 6, z = 4, 2xz =  •ÁÃ[˝Á %Á[˝à˘ %á˚_* 6 

8* Y“]ÁS EıÃ[˝”X Â^  

 +∇+∇=
→→→→→→→→
BAABBAgrad ).().().( +×

→→
)( AcurlB  

   )(
→→

× BcurlA .  

   6 

9* 
∧∧∧→

+−−= kxyzjyixF )2( A[˝e 422 =+ yx , 0=z  

[˝ w¯◊ªRÙO C c˜„_ C-AÃ[˝ Â[˝rÙX›„Tˆ 
→
F -AÃ[˝ aá˚_X 

(circulation) ◊XSÔÃ^ EıÃ[˝”X* 6 

10* ^◊V V %á˚_◊ªRÙO 24 xz −=  ÊªJÙÁI¯ A[˝e x = 0, y = 0,     

y = 2, z = 0 Tˆ_m◊_ •ÁÃ[˝Á a›]Á[˝à˘ c˜Ã^, A[˝e 25xy=φ

c˜Ã^, Tˆ„[˝ ∫∫∫
V

Vdφ -Ã[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11* ^◊V 1
∧
e  A[˝e 2

∧
e  V«◊ªRÙO AEıEı Â\ˆkÙÃ[˝ c˜Ã^, A[˝e θ  c˜_ V«◊ªRÙO 

Â\ˆkÙ„Ã[˝Ã[˝ ]„W˝Ó ÂEıÁS, TˆÁc˜„_ ÂVFÁX Â^ 

||2sin2 21
∧∧

−= eeθ . 3 

12* ^◊V 3|| =
→
a , 4|| =

→
b , 5|| =

→
c , ÂVFÁX Â^ 

25... −=++
→→→→→→
accbba . 3 

13* Y“]ÁS EıÃ[˝”X Â^, 43
31.

rr
r =⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∇∇
→→

. 3 
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14* ^◊V yxu 23=  A[˝e yxzv 22 −=  c˜Ã^, Y“]ÁS EıÃ[˝”X Â^  
∧∧∧

++−= kxyzjxzixyzvgradugradgrad 126)126().( 22 . 

  3 

15* Y“]ÁS EıÃ[˝”X, 
∧∧∧→

+++= kzxjxizyV cos)sin(  c˜_ 

conservative Â\ˆkÙÃ[˝ Âl˘y* φ -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X ^Á„Tˆ 

φgradV =  c˜Ã^* 3 

16* Y“]ÁS EıÃ[˝”X Â^, 

)15(7514d
d

d
2

1
2

2 ∧∧∧→→
−++−=×∫ kjit

t
rr , Â^FÁ„X 

∧∧∧→
−++= ktjtittr )(5)( 32 . 3 

17* ^◊V 
∧∧∧→

++= katjtaitar αtansincos , 

2

2

d
d

d
d

t
r

t
r

→→

× -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 

18* ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 
→→

∫ rF d.
)1,1,1(

)0,0,0(

,  Â^FÁ„X 

∧∧∧→
+++++= kyxjxzizyF )()()( 222222  A[˝e

∧∧∧
++ ktjtit 32  YU [˝Ã[˝Á[˝Ã[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 

 
 
 
 

( English Version ) 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) Given two vectors are 
∧∧→

−= ji3α  and 

∧∧∧→
−+= kji 32β . Express 

→
β  in the form 

21
→→

+ ββ  where 1
→
β  is parallel to 

→
α  and 

2
→
β  is perpendicular to 

→
α . 5 

 b) Prove by using vector method that for a 

triangle ABC, Cabbac cos2222 −+= . 5 

2. a) Find the shortest distance between the two 

lines through A (6,6,2) and B (–4,0,–1) and 

parallel to the vectors (1,–2,2) and (3,–2,2) 

respectively. Find position vectors where 

the lines meet the common perpendicular. 5 
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 b) Show, by vector method, that the 

perpendicular bisectors of the sides of a 

triangle are concurrent. 5 

3. a) Obtain κ  and τ  for the curve 

})3(3)3({ 323 ∧∧∧→
+++−= kttjtittar . 5 

 b) A particle moves under a central force 

obeying the law that is inversely 

proportional to the square of the distance r 

from the centre of force. Show that, 

θβ
α

cos1+=
r

, where α  and β  are 

constants. 5 

4. a) Show that 0=
→
Bcurl , if 

∧∧∧→
+++−+−= kyzjzyxiyxB 2)22()22( 2 . 

Find the scalar φ  such that φgradB =
→

. 

    3 + 2 

 b) Verify Green's theorem in the plane for  

  ∫ −+−

C

yxyyxxyx d)2(d)( 222  

  where C is the square with the vertices          

( 0, 0 ), ( 2, 0 ), ( 2, 2 ), ( 0, 2 ). 5 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. Prove that +×××+×××
→→→→→→→→

)()()()( dbacdacb  

                   
→→→→→→→→

−=××× dcbadcba ][2)()( . 6  

6. By converting into line integral, evaluate  

 SnA
S

d.
∧→→

×∇∫  

 where 
→→→→

−++−= kxyjyzxizxA 23 3)()( , where 

S is the surface of the cone 222 yxz +−=  

above xy-plane. 6 
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7. Evaluate VF
V

d∫
→

 for 
∧∧∧→

+−= kyjxixzF 22  and V 

is the region bounded by the surface x = 0, y = 0, 

y = 6, z = 4, 2xz = . 6 

8. Prove that  

 +∇+∇=
→→→→→→→→
BAABBAgrad ).().().( +×

→→
)( AcurlB  

   )(
→→

× BcurlA .  

   6 

9. If 
∧∧∧→

+−−= kxyzjyixF )2(  and C is the circle 

422 =+ yx , 0=z , find the circulation of 
→
F  

over C. 6 

10. If V is the region bounded by cylinder 24 xz −=  

and planes x = 0, y = 0, y = 2, z = 0 and   

25xy=φ , then evaluate ∫∫∫
V

Vdφ . 6 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. If 1
∧
e  and 2

∧
e  be two unit vectors and θ  be     

the angle between them, show that 

||2sin2 21
∧∧

−= eeθ . 3 

12. If 3|| =
→
a , 4|| =

→
b , 5|| =

→
c , show that 

25... −=++
→→→→→→
accbba . 3 

13. Prove that 43
31.

rr
r =⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∇∇
→→

. 3 

14. If yxu 23=  and yxzv 22 −= , prove that  

∧∧∧
++−= kxyzjxzixyzvgradugradgrad 126)126().( 22 . 

  3 

15. Show that 
∧∧∧→

+++= kzxjxizyV cos)sin(  is 

conservative vector field. Find φ  such that 

φgradV = . 3 
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16. Prove that )15(7514d
d

d
2

1
2

2 ∧∧∧→→
−++−=×∫ kjit

t
rr , 

where 
∧∧∧→

−++= ktjtittr )(5)( 32 . 3 

17. If 
∧∧∧→

++= katjtaitar αtansincos , find the   

value of 2

2

d
d

d
d

t
r

t
r

→→

× . 3 

18. Calculate 
→→

∫ rF d.
)1,1,1(

)0,0,0(

,  where 

∧∧∧→
+++++= kyxjxzizyF )()()( 222222  along the 

path 
∧∧∧

++ ktjtit 32 . 3 

    
 


