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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 

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

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

a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours 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“]ÁS EıÃ[˝”X Â^ ÂEıÁ„XÁ ªJÙT«ˆÿôˆ_„EıÃ[˝ `›bÔ◊[˝≥V« A[˝e 

TˆÁÃ[˝ ◊[˝YÃ[˝›Tˆ Tˆ„_Ã[˝ \ˆÃ[˝„Eı≥V– ae„^ÁGEıÁÃ[˝› 

aÃ[˝_„Ã[˝FÁm◊_ AEı ◊[˝≥V«„Tˆ ◊]◊_Tˆ c˜Ã^* 5 

 (F) ÂVFÁX Â^ 2],,[],,[
→→→→→→→→→

=××× γβαβααγγβ . 5  

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

i) C
c

B
b

A
a

sinsinsin
==  

ii) ab
cbaC 2cos

222 −+= , 

  Â^FÁ„X ABC AEı◊ªRÙO ◊≈y\«ˆL* 5 

 (F) O ◊[˝≥V«Ã[˝ aÁ„Y„l˘ P, Q, R ◊TˆX◊ªRÙO ◊[˝≥V«Ã[˝ %[˝ÿöˆÁX 

Â\ˆkÙÃ[˝ ^UÁy‘„] 
→
a , 

→
b A[˝e 

→
c * ÂVFÁX Â^, QR 

aÃ[˝_„Ã[˝FÁ ÂU„Eı P-AÃ[˝ _∂ëˆ V…Ã[˝±ºˆ c˜_ 

||

||
→→

→→→→→→

−

×+×+×

ab

accbba . 5 

3* (Eı) Y“]ÁS EıÃ[˝”X Â^, Â\ˆkÙÃ[˝ ZıÁe`X )(tfr
→→

= -AÃ[˝ ]ÁX 

W˝–”[˝Eı UÁEıÁÃ[˝ Y“„Ã^ÁLX›Ã^ C ^„UrÙ `Tˆ¤ c˜_ 

0d
d. =

→
→

t
ff . 5 

 (F) ∫ +

C

yxyxyx )dd( 33 a]ÁEı_◊ªRÙOÃ[˝ ]ÁX Ê∫RÙOÁEıaÀ-AÃ[˝ 

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

xy Tˆ„_ AEı◊ªRÙO %ÁÃ^Tˆ„l˘y ^ÁÃ[˝ `›bÔ ◊[˝≥V«m◊_        

( 0, 0 ), ( b, 0 ), ( b, a ), ( 0, a ). 5 
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4* (Eı) ÂVFÁX Â^ )(2)()(2 rfrrfrf ′+′′=∇
→

, ^FX )(rf

Âïı_ÁÃ[˝ ZıÁe`X◊ªRÙOÃ[˝ a‹ôˆTˆ %[˝Eı_ ac˜G %Á‰ªK˜*   5 

 (F) QˆÁc˜O\ˆÁÃ[˝„L≥a =YYÁVÓ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ 

Snkyxjxzizy
S

d.)( 222222 ∧∧∧∧
++∫∫ -AÃ[˝ ]ÁX 

◊XSÔÃ^ EıÃ[˝”X Â^FÁ„X S, 1222 =++ zyx  

ÂGÁ_„EıÃ[˝ xy-Tˆ„_Ã[˝ =Y„Ã[˝Ã[˝ %e` A[˝e xy Tˆ_ •ÁÃ[˝Á 

Â[˝◊úˆTˆ*
 

5 

◊[˝\ˆÁG — Fı 

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

5* )222(
∧∧∧

+− kji  ◊[˝≥V«GÁ]› C 15 AEı„EıÃ[˝ AEı◊ªRÙO [˝_ 
∧∧∧

+− kji 22  Ac˜O Â\ˆkÙ„Ã[˝Ã[˝ ◊V„Eı ◊y‘Ã^Á Eı„Ã[˝* )(
∧∧∧

++ kji

◊[˝≥V«Ã[˝ ªJÙÁÃ[˝◊V„Eı [˝_◊ªRÙOÃ[˝ }Á]Eı ◊XSÔÃ^ EıÃ[˝”X* 

6* 
→→→→

×=× babr  A[˝e 0. =
→→
cr  a]›EıÃ[˝S V«◊ªRÙO 

→
r -AÃ[˝ 

LXÓ a]ÁW˝ÁX EıÃ[˝”X* AFÁ„X 
→→→
cba ,,  ◊TˆX◊ªRÙO Y“Vw¯ Â\ˆkÙÃ[˝ 

A[˝e 
→
b  C 

→
c Â\ˆkÙÃ[˝ YÃ[˝&Ã[˝ YÃ[˝&„Ã[˝Ã[˝ =YÃ[˝ _∂ëˆ XÃ^* 

7* V«◊ªRÙO aÃ[˝_„Ã[˝FÁ 1L  A[˝e 2L -AÃ[˝ Â\ˆkÙÃ[˝ a]›EıÃ[˝S V«◊ªRÙO 

^UÁy‘„] )2(3
∧∧∧∧→

+++= kjtjir  

 A[˝e )(4
∧∧∧∧→

−++= kjiskr ,  

 Â^FÁ„X t A[˝e s V«◊ªRÙO Âïı_ÁÃ[˝* Y“]ÁS EıÃ[˝”X Â^ 1L  A[˝e 

2L YÃ[˝&Ã[˝‰ªK˜◊V A[˝e TˆÁÃ[˝Á Â^ a]Tˆ„_ %[˝◊ÿöˆTˆ Âac˜O 

a]Tˆ„_Ã[˝ Â\ˆkÙÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 

8* ^◊V 422 =+ yx , z = 0, z = 2 •ÁÃ[˝Á a›]Á[˝à˘ %á˚„_Ã[˝ 

%ÁÃ^TˆX V c˜Ã̂  Tˆ„[˝ VF
V

d∫∫∫
→

-AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, 

Â^FÁ„X 
∧∧∧→

++= kyjzixyF . 

9* xy a]Tˆ„_ ( 0, 0 ), ( 1, 0 ), ( 1, 2 ) ÂEıÏ◊SEı ◊[˝≥V« ◊[˝◊`rÙ 

◊≈y\«ˆL„Eı C W˝„Ã[˝ ∫ +

C

yx yxexye )dd(  a]ÁEı_◊ªRÙO ◊XSÔ„Ã^Ã[˝ 

Âl˘‰y G–›„XÃ[˝ =YYÁVÓ◊ªRÙO ^ÁªJÙÁc˜O EıÃ[˝”X* 

10* 
∧∧∧→

+−= kxjziyzyxF 22),,(  A[˝e S Tˆ_◊ªRÙO Y“U] 

%rÙ]Áe„` xy 82 = , y = 4,  z = 6 Tˆ_m◊_ •ÁÃ[˝Á 

Y◊Ã[˝„[˝◊rÙTˆ c˜„_ SnF
S

d.
→→

∫∫ -AÃ[˝ ]ÁX EıTˆ ? 
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◊[˝\ˆÁG — Gı 

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

11* Y“]ÁS EıÃ[˝”X Â^ A, B, C ◊[˝≥V« ◊TˆX◊ªRÙO a]„Ã[˝F, ^Á„VÃ[˝ 

%[˝ÿöˆÁX Â\ˆkÙÃ[˝ ^UÁy‘„] 
→→→

++− cba 532 , 

→→→
++ cba 32 A[˝e 

→→
− ca7 . 

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

∧∧∧→
−+= kji 54α

A[˝e 
∧∧∧→

+−= kji 54β  Y“„TˆÓ„EıÃ[˝ =YÃ[˝ _∂ëˆ A[˝e 

21. =
→→
γδ , Â^FÁ„X 

∧∧∧→
−+= kji 473γ . 

13* AEı◊ªRÙO EıSÁÃ[˝ CYÃ[˝ V«◊ªRÙO [˝_ )24(
∧∧∧

++ kji  C 

)3(
∧∧∧

−+ kji  Y“„Ã^Á„GÃ[˝ Zı„_ EıSÁ◊ªRÙO )32(
∧∧∧

++ kji  ◊[˝≥V« 

ÂU„Eı )45(
∧∧∧

−+ kji  ◊[˝≥V«„Tˆ ÿöˆÁXÁ‹ôˆ◊Ã[˝Tˆ c˜_* [˝_m◊_Ã[˝ 

•ÁÃ[˝Á Â]ÁªRÙO E ıTˆEıÁ„^ÔÃ[˝ Y◊Ã[˝]ÁS ◊XSÔÃ^ EıÃ[˝”X* 

14* 
→→→

+= βα tr  A[˝e 
→→→

+= αβ sr  aÃ[˝_„Ã[˝FÁ•Ã^ Â^ a]Tˆ„_ 

%[˝◊ÿöˆTˆ TˆÁÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 

15* ^◊V 
∧∧∧→

++−= ktjtit )12(2α  A[˝e 
∧∧∧→

−+−= ktjit )32(β  c˜Ã^ Tˆ„[˝ t = 2-ÂTˆ 

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
×

→
→

tt d
d

d
d β

α -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

16* Y“]ÁS EıÃ[˝”X Â^ 0)( =
→
fcurldiv ,  

 Â^FÁ„X ),,( zyxf
→

AEı◊ªRÙO Â\ˆkÙÃ[˝ Y„Ã^≥RÙO ZıÁe`X* 

17* 02 =∇
→

φ  c˜„_ ÂVFÁX Â^ grad φ  Â\ˆkÙÃ[˝◊ªRÙO AEıc˜O aÁ„U 

ÂaÁ„_XÃ^QˆÁ_ C %XÁ[˝Tˆ¤X`›_, Â^FÁ„X ),,( zyxφ  AEı◊ªRÙO 

Âïı_ÁÃ[˝ Y„Ã^≥RÙO ZıÁe`X* 

18* ^◊V 
∧∧∧→

−++= kyzjzyiyxF 2222 65)2(  c˜Ã^, TˆÁc˜„_    

( 0, 0, 0 ) ÂU„Eı ( 1, 1, 1 ) Y^Ô‹ôˆ 
→→

∫ rF
C

d. -AÃ[˝ ]ÁX Â[˝Ã[˝ 

EıÃ[˝”X Â^FÁ„X C [˝y‘„Ã[˝FÁÃ[˝ a]›EıÃ[˝S c˜_ tx = , 2ty = , 

3tz = . 
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 ( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Prove that the straight lines joining the 

vertices to the centroids of opposite faces of 
a tetrahedron are concurrent. 5 

 b) Show that 2],,[],,[
→→→→→→→→→

=××× γβαβααγγβ .  

   5  

2. a) Prove by vector method : 

i) C
c

B
b

A
a

sinsinsin
==  

ii) ab
cbaC 2cos

222 −+= , 

  where ABC is a triangle. 5 

 b) The position vectors of three points P,Q,R 

from a fixed point O are respectively 
→
a , 

→
b

and 
→
c . Show that the perpendicular 

distance of the point P from the straight 

line QR is 
||

||
→→

→→→→→→

−

×+×+×

ab

accbba . 5 

3. a) Prove that the necessary and sufficient 

condition for a vector function )(tfr
→→

=  to 

have constant magnitude is 0d
d. =

→
→

t
ff . 5 

 b) Evaluate the integral ∫ +

C

yxyxyx )dd( 33  

using Stokes' theorem, where the curve C is 
a rectangle having vertices ( 0, 0 ), ( b, 0 ),    
( b, a ) and ( 0, a ) in the xy-plane. 5 

4. a) Show that )(2)()(2 rfrrfrf ′+′′=∇
→

, where 

the scalar function  )(rf  has continuous 
differential coefficient. 5 

 b) Using divergence theorem, evaluate  

  Snkyxjxzizy
S

d.)( 222222 ∧∧∧∧
++∫∫  

  where S is the surface bounded by the part 

of the sphere 1222 =++ zyx  lying above 
the xy-plane and the xy-plane.

 
5 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. A force of 15 units acts in the direction of the 

vector 
∧∧∧

+− kji 22  and passes through a point 

)222(
∧∧∧

+− kji . Find the moment of the force 

about the point )(
∧∧∧

++ kji .  

6. Solve the simultaneous equations 
→→→→

×=× babr  

and 0. =
→→
cr  for 

→
r . Here 

→→→
cba ,, are three given 

vectors and 
→
b  and 

→
c  are not perpendicular to 

each other. 
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7. The vector equations of two straight lines 1L  and 

2L  are respectively  

        )2(3
∧∧∧∧→

+++= kjtjir  

 and )(4
∧∧∧∧→

−++= kjiskr , where t and s are two 

scalars. Prove that 1L  and 2L  intersect each 

other and find the vector equation of the plane in 
which they lie. 

8. If V be the volume bounded by 422 =+ yx ,        

z = 0 and z = 2, then evaluate VF
V

d∫∫∫
→

, where 

∧∧∧→
++= kyjzixyF . 

9. Taking C as the triangle formed by the points      
( 0, 0 ), ( 1, 0 ) and ( 1, 2 ) as vertices in the      
xy-plane, verify Green's theorem in evaluation of 

the integral ∫ +

C

yx yxexye )dd( . 

10. If 
∧∧∧→

+−= kxjziyzyxF 22),,(  and S is the surface 
in the first octant bounded by the parabolic 

cylinder xy 82 =  and the planes y = 4,   z = 6, 

what is the value of SnF
S

d.
→→

∫∫  ? 

Group – C 
   Answer any four questions. 3 × 4 = 12 
11. Prove that the three points A, B, C are collinear 

whose position vectors are respectively 
→→→

++− cba 532 , 
→→→

++ cba 32 and 
→→

− ca7 . 

12. Find a vector 
→
δ  which is perpendicular to     

each of the vectors 
∧∧∧→

−+= kji 54α  and 

∧∧∧→
+−= kji 54β  and 21. =

→→
γδ , where  

∧∧∧→
−+= kji 473γ . 

13. A particle, acted on by forces )24(
∧∧∧

++ kji  and 

)3(
∧∧∧

−+ kji , is displaced from the point 

)32(
∧∧∧

++ kji  to the point )45(
∧∧∧

−+ kji . Find the 
total work done by the forces. 

14. Find the equation of the plane that contains the 

straight lines 
→→→

+= βα tr  and 
→→→

+= αβ sr . 

15. If 
∧∧∧→

++−= ktjtit )12(2α  and 

∧∧∧→
−+−= ktjit )32(β , then find the value of           

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
×

→
→

tt d
d

d
d β

α  at t = 2. 
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16. Prove that 0)( =
→
fcurldiv , where ),,( zyxf

→
 is a 

vector point function. 

17. If 02 =∇
→

φ , then show that the vector gradφ  is 

both solenoidal and irrotational, where ),,( zyxφ  
is a scalar point function. 

18. If 
∧∧∧→

−++= kyzjzyiyxF 2222 65)2( , then find the 

value of 
→→

∫ rF
C

d.  from ( 0, 0, 0 ) to ( 1, 1, 1 ) 

when the curve C has the equation tx = , 2ty = , 
3tz = . 

    
 


