
 EMT-IV (UA-132) EMT-IV (UA-132) 2  

B.Sc.-AU-7116   [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-AU-7116  

ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
%X«`›_X Yy ( Assignment) : ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

ªJÙT«ˆUÔ Yy ( 4th Paper : Vector Algebra &  
Vector Calculus ) 

Y…SÔ]ÁX  f 50  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% 
Full Marks : 50 Weightage of Marks : 30% 

 
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“]ÁS EıÃ[˝”X Â^ ÂEıÁX ªJÙT«ˆÿôˆ_„EıÃ[˝ (tetrahedron) 

`›bÔ◊[˝≥V« A[˝e TˆÁÃ[˝ ◊[˝YÃ[˝›Tˆ Tˆ„_Ã[˝ \ˆÃ[˝„Eı≥V– 

ae„^ÁGEıÁÃ[˝› aÃ[˝_„Ã[˝FÁm◊_ AEı ◊[˝≥V«„Tˆ ◊]◊_Tˆ c˜Ã^   

( Â\ˆkÙÃ[˝ Yà˘◊Tˆ •ÁÃ[˝Á )* 5 

 F) Â^ ÂEıÁX ◊≈y\«ˆL ABC-AÃ[˝ Âl˘‰y  

ac
bacB

2
cos

222 −+= , ◊≈y„EıÁS◊]◊TˆÃ[˝ Ac˜O a…y◊ªRÙO 

Â\ˆkÙÃ[˝ ◊XÃ^„] Y“]ÁS EıÃ[˝”X* 5 

2* Eı) Â\ˆkÙÃ[˝ Yà˘◊Tˆ„Tˆ Y“]ÁS EıÃ[˝”X, Â^ ÂEıÁX ◊≈y\«ˆ„LÃ[˝ 

ÂEıÁS ◊TˆX◊ªRÙOÃ[˝ %‹ôˆ◊•¤Fâ¯Eım◊_ a]◊[˝≥V«GÁ]›* 5 

 F) ^◊V 
→→
ba ,  A[˝e 

→
c ^UÁy‘„] A, B A[˝e C ◊[˝≥V«Ã[˝ 

Â\ˆkÙÃ[˝ ÿöˆÁXÁ·¯ c˜Ã^, Tˆ„[˝ ÂVFÁX Â^ 
→→→→→→

×+×+× baaccb , ABC Tˆ„_Ã[˝ =YÃ[˝ _∂ëˆ* 

||
2
1 →→→→→→

×+×+× baaccb -AÃ[˝ LÓÁ◊]◊TˆEı TˆÁdY^Ô 

◊Eı ? 5 

3* Eı) AEı◊ªRÙO Â\ˆkÙÃ[˝ Ã[˝Á◊`Ã[˝ curl C divergence-AÃ[˝ aep˚Á 

◊VX* 
r
rv
∧

→
= , Ac˜O Â\ˆkÙÃ[˝ Ã[˝Á◊`◊ªRÙOÃ[˝ divergence C 

curl ◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X 
∧
r  c˜_ 

→
r  Â\ˆkÙÃ[˝ [˝Ã[˝Á[˝Ã[˝ 

AEıEı Â\ˆkÙÃ[˝ A[˝e r , 
∧∧∧→

++= kzjyixr -AÃ[˝ ]ÁX 

◊X„V¤` Eı„Ã[˝* 5 
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 F) ÂVFÁX Â^, AEı◊ªRÙO Y“E ıTˆ Â\ˆkÙÃ[˝ )(tu
→

ÂEı aEı_ a]Ã^ 

AEı◊ªRÙO ◊X◊V¤rÙ ÂÃ[˝FÁÃ[˝ aÁ„U a]Á‹ôˆÃ[˝Á_ c˜„Tˆ c˜„_ 

Y“„Ã^ÁLX›Ã^ C Y^ÔÁä `Tˆ¤ c˜„[˝ 
→

→
→

=× 0
d
d

t
uu . 5 

4* Eı) ∫ +

C

yxyxxy )dd( 2 , a]ÁEı_X◊ªRÙOÃ[˝ ]ÁX Ê∫RÙOÁEıaÀ-AÃ[˝ 

=YYÁ„VÓÃ[˝ aÁc˜Á„^Ó ◊XSÔÃ^ EıÃ[˝”X, ^FX C [˝y‘◊ªRÙO     

xy Tˆ„_ AEı◊ªRÙO [˝GÔ„l˘y ^ÁÃ[˝ `›bÔ◊[˝≥V«m◊_ ( 1, 1 ),    

( –1, 1 ), ( –1, –1 ), ( 1, –1). 5 

 F) AEı◊ªRÙO [˝y‘„Ã[˝FÁ )(srr
→→

=  (s c˜_ [˝y‘„Ã[˝FÁ [˝Ã[˝Á[˝Ã[˝ 

ÈVHÔÓ) -AÃ[˝ Âl˘‰y Y“]ÁS EıÃ[˝”X 
3||

||
→

→→
×

=
r

rrk  

  (k c˜_ [˝y‘TˆÁ A[˝e 
→
r  c˜_ 

t
r

d
d
→

, c˜OTˆÓÁ◊V) 5 

 ◊[˝\ˆÁG – Fı 

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

5* A]X AEı◊ªRÙO Â\ˆkÙÃ[˝ δ  ◊XSÔÃ^ EıÃ[˝”X Â^◊ªRÙO 
→→→→

−+=α kji 54 A[˝e 
→→→→

+−=β kji 54  Y“„TˆÓ„EıÃ[˝ 

=YÃ[˝ _∂ëˆ A[˝e 21. =γδ
→→

, Â^FÁ„X 
→→→→

−+=γ kji 473  

c˜„[˝* 6  

6* f ( r ) %‹ôˆÃ[˝Eı_X„^ÁGÓ c˜„_ ))(( rfr
→→

×∇  ◊XSÔÃ^ EıÃ[˝”X, 

Â^FÁ„X 
∧∧∧→

++= kzjyixr  A[˝e 222 zyxr ++= * 

  6  

7* ^◊V 
→→→→

++= namalaa 321 , 
→→→→

++= nbmblbb 321 , 
→→→→

++= ncmclcc 321  c˜Ã^, Â^FÁ„X 
→→→
nml ,,  Â\ˆkÙÃ[˝ 

◊TˆX◊ªRÙO a]Tˆ_›Ã^ XÃ^, Tˆ„[˝ ÂVFÁX Â^, 

],,[],,[
321
321
321 →→→→→→

= nml
ccc
bbb
aaa

cba , 

 AFÁ„X Y“Tˆ›Eı ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ %UÔ [˝c˜X Eı„Ã[˝* A◊ªRÙO W˝„Ã[˝ 

ÂXCÃ^Á Â^„Tˆ YÁ„Ã[˝ Â^ QˆªRÙO C y‘„aÃ[˝ ]„W˝Ó Y◊Ã[˝[˝Tˆ¤„X Âïı_ÁÃ[˝ 

◊≈yW˝Á mSZı„_Ã[˝ ]ÁX %Y◊Ã[˝[˝◊Tˆ¤Tˆ UÁ„Eı* 6  

8* AEı◊ªRÙO Âïı_ÁÃ[˝ ÿöˆÁXÁ·¯ %„Yl˘„EıÃ[˝ ◊VEı-%‹ôˆÃ[˝Eı_L ◊Eı ?     

(1, 3, 2 ) ◊[˝≥V«„Tˆ 22 yzx −=φ -AÃ[˝ ªJÙÃ[˝] ◊VEı-%‹ôˆÃ[˝Eı_L 

◊XSÔÃ^ EıÃ[˝”X A[˝e Âa◊ªRÙOÃ[˝˝ ◊VEı ◊XSÔÃ^ EıÃ[˝”X* 6  

9* Ê∫RÙOÁEıaÀ-AÃ[˝ =YYÁVÓ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝  

∫ ++

C

zxyzxy )ddd( -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, ^FX       

C [˝y‘◊ªRÙO 022222 =−−++ ayaxzyx , ayx 2=+  
A[˝e  )0,0,2( a  ◊[˝≥V« ÂU„Eı £Ã[˝” Eı„Ã[˝ Y“U„] z Tˆ„_Ã[˝ 

◊X‰ªJÙÃ[˝ ◊V„Eı ^ÁÃ^* 6  

. 

.. 

. 

. 
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10* ^◊V 
∧∧∧→

++= ktjtitr 32 233  c˜Ã^, TˆÁc˜„_ 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ →→→

3

3

2

2

dt
rd

dt
rd

dt
rd -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

◊[˝\ˆÁG – Gı 

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

11* λC μ -AÃ[˝ Â^ ]Á„XÃ[˝ LXÓ 
∧∧∧

λ++− kji 43  A[˝e 
∧∧∧

++μ kji 68  Â\ˆkÙÃ[˝ V«◊ªRÙO a]„Ã[˝F›Ã^ c˜„[˝ TˆÁ ◊XSÔÃ^ EıÃ[˝”X*  

  3 

12* 
∧∧∧→

++= kjia 2  A[˝e 
∧∧∧→

++= kjib 32  Â\ˆkÙÃ[˝•„Ã^Ã[˝ 

=\ˆ„Ã^Ã[˝ aÁ„U _∂ëˆ\ˆÁ„[˝ %[˝◊ÿöˆTˆ AEı◊ªRÙO AEıEı Â\ˆkÙÃ[˝ ◊XSÔÃ^ 

EıÃ[˝”X* 3 

13* ]…_◊[˝≥V«GÁ]› C 
∧∧∧

++ kji 32  A[˝e 
∧∧∧

−− kji 42  

Â\ˆkÙÃ[˝•„Ã^Ã[˝ a]Á‹ôˆÃ[˝Á_ a]Tˆ„_Ã[˝ Â\ˆkÙÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ 

EıÃ[˝”X* 3 

14* AEı◊ªRÙO EıSÁÃ[˝ =YÃ[˝ 
∧∧∧

−+ kji 32  A[˝e 
∧∧∧

+− kji 53  Ac˜O 

W˝–”[˝Eı [˝_ V«◊ªRÙO ◊y‘Ã^Á Eı„Ã[˝ Âa◊ªRÙO„Eı A ( 1, 3, 2 ) ◊[˝≥V« ÂU„Eı 

B ( 4, 5, –1 ) ◊[˝≥V«„Tˆ ÿöˆÁXÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝* [˝_ V«◊ªRÙOÃ[˝ •ÁÃ[˝Á 

E ıTˆEıÁ„^ÔÃ[˝ Y◊Ã[˝]ÁS ◊XSÔÃ^ EıÃ[˝”X* 3 

15* ^◊V 
→→→→→→

××=×× cbacba )()(  c˜Ã^, Tˆ„[˝ Â\ˆkÙÃ[˝ 
→→
ba ,  

C 
→
c -AÃ[˝ YÃ[˝&„Ã[˝Ã[˝ ]„W˝Ó a+EÔı ◊Eı ◊Eı Y“EıÁÃ[˝ c˜„Tˆ 

YÁ„Ã[˝ TˆÁ [˝ÓÁFÓÁ EıÃ[˝”X* 3 

16* 
→
a AEı◊ªRÙO W˝–”[˝Eı Â\ˆkÙÃ[˝ c˜„_ Y“]ÁS EıÃ[˝”X Â^ 

).(3)(
533

→→
→→→→

−=
× ra

r
r

r
a

r

racurl , ||
→

= rr .  3 

17* zyxzyx
V

ddd)( 222∫∫∫ ++  

 Ac˜O %ÁÃ^TˆX a]ÁEı_X◊ªRÙOÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, Â^FÁ„X V, 

)0( >=++ aazyx , x = 0, y = 0, z = 0 A„VÃ[˝ •ÁÃ[˝Á 

a›]Á[˝à˘* 3 

18* ÂEıÁX [˝y‘„Ã[˝FÁÃ[˝ a]›EıÃ[˝S tx = , 2ty = , 3
3
2 tz =  c˜„_          

1=t -A %aÀE«ı„_◊ªRÙOe Tˆ„_Ã[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 3 
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English Version 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Show that the lines joining the vertices to 

the centroids of opposite faces of a 
tetrahedron are concurrent (use vector 
method). 5 

 b) Prove, by vector method, the trigonometrical 

formula 
ac

bacB
2

cos
222 −+= , in any 

triangle ABC. 5 
2. a) Show, by vector method, that the internal 

bisector of the angles of a triangle are 
concurrent. 5 

 b) If 
→→→
cba ,,  be the position vectors of three 

points A, B, C respectively, show that 
→→→→→→

×+×+× baaccb  is perpendicular to the 
plane ABC. What is the geometrical 

significance of ||
2
1 →→→→→→

×+×+× baaccb  ? 5 

3. a) Define curl and divergence of a vector 
quantity. Find divergence and curl of the 

vector 
r
rv
∧

→
= , where 

∧
r  is the unit vector 

along 
→
r  and r is the magnitude of the 

vector 
∧∧∧→

++= kzjyixr . 5 

 b) Show that the necessary and sufficient 

condition that a real vector )(tu
→

 always 
remains parallel to a fixed line is that 

→
→

→
=× 0

d
d

t
uu . 5 

4. a) Using Stokes' theorem, find the value of 

∫ +

C

yxyxxy )dd( 2 , where curve C is a 

square having vertices ( 1, 1 ), ( –1, 1 ),        
( –1, –1 ) and ( 1, –1) in the xy-plane. 5 

 b) For a given curve )(srr
→→

=   ( s denotes the 
length along the curve ) prove that 

3||

||
→

→→
×

=
r

rrk   ( k is the curvature and 
→
r  is 

t
r

d
d
→

, etc. ) 5 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. Find a vector δ  which is perpendicular to both 

vectors 
→→→→

−+=α kji 54  and 
→→→→

+−=β kji 54

and 21. =γδ
→→

, where 
→→→→

−+=γ kji 473 . 6  

6. Find ))(( rfr
→→

×∇ where f ( r ) is differentiable  and 

222 zyxr ++= , 
∧∧∧→

++= kzjyixr . 6  

. .. 

. 
. 
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7. Show that if 
→→→→

++= namalaa 321 , 

→→→→
++= nbmblbb 321 , 

→→→→
++= ncmclcc 321 ,  

where 
→→→
nml ,,  are three non-coplanar vectors, 

then ],,[],,[
321
321
321 →→→→→→

= nml
ccc
bbb
aaa

cba , where 

symbols have their usual meanings. You can 
assume that in a scalar triple product dot and 
cross can be interchanged. 6  

8. What is the directional derivative of a scalar 
point function ? Find the maximum value of the 

directional derivative of 22 yzx −=φ  at the point 
( 1, 3, 2 ) and also the direction in which it 
occurs. 6  

9. Applying Stokes theorem find the value of 

∫ ++

C

zxyzxy )ddd( , where C is the curve given 

by 022222 =−−++ ayaxzyx , ayx 2=+ and 

begins at the point )0,0,2( a  and goes at first 
below the z-plane. 6  

10. If 
∧∧∧→

++= ktjtitr 32 233 , find the value of 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ →→→

3

3

2

2

dt
rd

dt
rd

dt
rd . 6 

Group – C 

   Answer any four questions. 3 × 4 = 12 

11. Determine the values of λ  and μ  for which the 

vectors 
∧∧∧

λ++− kji 43  and 
∧∧∧

++μ kji 68  are 
collinear. 3 

12. Find a unit vector which is perpendicular to each 

of the vectors 
∧∧∧→

++= kjia 2  and 
∧∧∧→

++= kjib 32 .  

  3 

13. Find the vector equation of the plane passing 
through the origin and parallel to both the 

vectors 
∧∧∧

++ kji 32  and 
∧∧∧

−− kji 42 . 3 

14. A particle acted on by constant forces 
∧∧∧

−+ kji 32  

and 
∧∧∧

+− kji 53  is displaced from the point        
A ( 1, 3, 2 ) to the point B ( 4, 5, –1 ). Find the 
work done by the forces. 3 

15. If 
→→→→→→

××=×× cbacba )()( , explain all the 

different possibilities by which the vectors 
→→
ba ,

and 
→
c  may be related. 3 
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16. If 
→
a  be a constant vector, then prove that 

).(3)(
533

→→
→→→→

−=
× ra

r
r

r
a

r

racurl , ||
→

= rr .  3 

17. Evaluate the triple integral  

 zyxzyx
V

ddd)( 222∫∫∫ ++  

 where V is bounded by )0( >=++ aazyx ,         
x = 0, y = 0, z = 0. 3 

18. If the equation of a curve is tx = , 2ty = , 

3
3
2 tz = , then find the equation of the osculating 

plane at t = 1. 3 
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