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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 
4. Date of evaluated answer scripts distribution by the study centre to 

the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 

 

 

 

 

 

 

AFÁ„X ◊EıªK«˜ ◊_F„[˝X XÁ 
Do Not Write Anything Here   
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◊[˝\ˆÁG — Eı 
Group – A 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 2 = 20 
Answer any two questions :  
1. a) Â\ˆkÙÃ[˝ Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó Y“]ÁS EıÃ[˝”X Â^, ÂEıÁ„XÁ ◊≈y\«ˆ„LÃ[˝ ÂEıÁSm◊_Ã[˝ a]◊•Fâ¯EıyÃ^ a]◊[˝≥V«* 5 
  Prove by vector method that the bisectors of the angles of a triangle meet at a point. 

 b) Â\ˆkÙÃ[˝ Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó Y“]ÁS EıÃ[˝”X Â^, AEı◊ªRÙO ªJÙT«ˆÿôˆ_„EıÃ[˝ ªJÙÁÃ[˝◊ªRÙO `›bÔ◊[˝≥V«Ã[˝ ÿöˆÁXÁ·¯ ),,( 111 zyx , 

),,( 222 zyx , ),,( 333 zyx  C ),,( 444 zyx  c˜„_,ªJÙT«ˆÿôˆ_Eı◊ªRÙOÃ[˝ %ÁÃ^TˆX c˜„[˝ 

1
1
1
1

444
333
222
111

6
1

zyx
zyx
zyx
zyx

.

 5 
  Show by vector method that the volume of a tetrahedron, whose four vertices are 

),,( 111 zyx , ),,( 222 zyx , ),,( 333 zyx , ),,( 444 zyx , is 

1
1
1
1

444
333
222
111

6
1

zyx
zyx
zyx
zyx

.  

2. a) ]…_◊[˝≥V« ÂU„Eı 
→→→→

=−× 0)( bra  aÃ[˝_„Ã[˝FÁÃ[˝ =YÃ[˝ %◊·¯Tˆ _„∂ëˆÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 5 

  Find the equation of perpendicular from the origin on the line 
→→→→

=−× 0)( bra .  

 b) C  c˜_ AEı◊ªRÙO [˝ w¯ ^ÁÃ[˝ a]›EıÃ[˝S 422 =+ yx , z = 0 A[˝e ]„X EıÃ[˝”X 
∧∧∧→

++++= kyjzxiyxb )()( 22 . C- AÃ[˝ ªJÙT«ˆ◊V¤„Eı W˝XÁ±¡Eı ◊V„Eı ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 
→→

∫ rb
C

d. . 5 

  Let C be the circle with equations 422 =+ yx , z = 0 and let 
∧∧∧→

++++= kyjzxiyxb )()( 22 . Evaluate 
→→

∫ rb
C

d.  around C in the positive direction.  

3. a) m \ˆ„Ã[˝Ã[˝ AEı◊ªRÙO EıSÁÃ[˝ =YÃ[˝ teqtpF −→→→
+= 2sin16  [˝_ ◊y‘Ã^Á`›_, Â^FÁ„X 

→
p C 

→
q c˜_ W˝–”[˝Eı 

Â\ˆkÙÃ[˝ C t c˜_ a]Ã^* EıSÁ◊ªRÙOÃ[˝ Â[˝G 
→
v C %[˝ÿöˆÁX Â\ˆkÙÃ[˝ 

→
r -AÃ[˝ ]ÁX a]Ã^ t •ÁÃ[˝Á Y“EıÁ` EıÃ[˝”X* 

Y“Vw¯ : 
→→

= 0v A[˝e 0=
→
r  ^FX t = 0.  5 

  A particle of mass m is acted upon by a force 
→
F  given by the relation 

teqtpF −→→→
+= 2sin16 , where 

→
p  and 

→
q  are constant vectors and t is the time.    

Find the velocity 
→
v  and the position vector 

→
r  of the particle in terms of t, given that 

→→
= 0v  and 0=

→
r  when t = 0.  

 b) Y“]ÁS EıÃ[˝”X Â^, 
→→→→→→→→→→→→→

−∇+∇−=××∇ adivbabbabdivaba ).().()( . 5 

  Prove that 
→→→→→→→→→→→→→

−∇+∇−=××∇ adivbabbabdivaba ).().()( . 
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4. a) S Âl˘y •ÁÃ[˝Á a›]Á[˝à˘ V %á˚„_Ã[˝ =YÃ[˝ 
→
b Â\ˆkÙ„Ã[˝Ã[˝ Y“U] %[˝Eı_L a‹ôˆTˆ c˜„_, Y“]ÁS EıÃ[˝”X Â^ 

0d)(. =×∇
→→→

∫ sbn
S

. 5 

  If 
→
b  has a continuous first derivative in a closed region V bounded by a surface S, 

prove that 0d)(. =×∇
→→→

∫ sbn
S

.  

 b) ^◊V 
∧∧∧→

−++−= kxzjyxiyxb 3)32()( 22 , TˆÁc˜„_ S -AÃ[˝ =YÃ[˝ 
→
b -AÃ[˝ Tˆ_ a]ÁEı_X ◊XSÔÃ^ 

EıÃ[˝”X, Â^FÁ„X S c˜_ AEı◊ªRÙO ÂGÁ_Eı ^ÁÃ[˝ ÂEı≥V– ( 1, 0, 2 ) A[˝e ^Á ( 3, –2, 1 ) ◊[˝≥V«GÁ]›* 5 

  If 
∧∧∧→

−++−= kxzjyxiyxb 3)32()( 22 , evaluate surface integral of 
→
b  over the 

surface of a sphere S with centre at   ( 1, 0, 2 ) and passing through the point                
( 3, –2, 1 ). 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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◊[˝\ˆÁG — Fı 
Group – B 

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

Answer any three questions : 

5. Â\ˆkÙÃ[˝ Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó Y“]ÁS EıÃ[˝”X Â^, ÂEıÁ„XÁ aÁ]Á‹ôˆ◊Ã[˝„EıÃ[˝ ◊[˝YÃ[˝›Tˆ [˝Áßm◊_ a]ÁX A[˝e EıSÔ•Ã^ 

YÃ[˝&Ã[˝„Eı a]◊•F◊â¯Tˆ Eı„Ã[˝* 6 

 Prove by vector method that the opposite sides of a parallelogram are equal and the 
diagonals bisect one another.  

6. ^◊V 
∧∧∧→

++= kxyjzxiyzb , ÂVFÁX Â^ 
→
b  c˜_ a◊_XÃ^QˆÁ_ (solenoidal) A[˝e 

→
b -AÃ[˝ Â\ˆkÙÃ[˝ 

ÂYÁ‰ªRÙOX◊`Ã^Á_ (vector potential) ◊XSÔÃ^ EıÃ[˝”X* 6 

 If 
∧∧∧→

++= kxyjzxiyzb , show that 
→
b  is solenoidal and find its vector potential.  

7. Y“]ÁS EıÃ[˝”X Â^, 

(i) 2/).(1. rra
r

a
→→→→

−=∇
 

(ii) 35 /).(/).)(.3()1.(. rbarrbra
r

ab
→→→→→→→→→→

−=∇∇ , 

 Â^FÁ„X 
→
a  A[˝e 

→
b  c˜_ W˝–”[˝Eı Â\ˆkÙÃ[˝* 2 + 4 

 Show that 

(i) 2/).(1. rra
r

a
→→→→

−=∇
 

(ii) 35 /).(/).)(.3()1.(. rbarrbra
r

ab
→→→→→→→→→→

−=∇∇ , 

 where 
→
a  and 

→
b  are constant vectors.  

8. ^◊V Â\ˆkÙÃ[˝ 
→
a , u scalar ªJÙ„_Ã[˝ %„Yl˘Eı c˜Ã^, Tˆ„[˝ ÂVFÁX Â^ 

3

3

2

2

d
d.

d
d

d
d

d
d.d

u
a

u
aa

u
a

u
aa

du

→→→→→→

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
×=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
× . 6 

 If 
→
a  is a function of a scalar variable u, show that 

3

3

2

2

d
d.

d
d

d
d

d
d.d

u
a

u
aa

u
a

u
aa

du

→→→→→→

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
×=

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
× .  

9. Y“]ÁS EıÃ[˝”X Â^, +×××+×××
→→→→→→→→→→→→

][][ PCRBQARCQBPA 0][ =×××
→→→→→→
QCPBRA . 6 

 Prove that +×××+×××
→→→→→→→→→→→→

][][ PCRBQARCQBPA  0][ =×××
→→→→→→
QCPBRA .  
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10. Ê∫RÙOÁEı„aÃ[˝ =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó ]ÁX ◊XSÔÃ^ EıÃ[˝”X : snf
S

d).(
∧→→

×∇∫∫ ,  

 Â^FÁ„X 
∧∧∧→

−+−+−= kxzjzyiyxf )()()( 222  A[˝e S c˜_ 2222 azyx =++  ÂGÁ_„EıÃ[˝ xy 

Tˆ„_Ã[˝ =Y„Ã[˝Ã[˝ %e`* 6 

 Using Stokes' theorem, evaluate snf
S

d).(
∧→→

×∇∫∫  where 

∧∧∧→
−+−+−= kxzjzyiyxf )()()( 222  and S is the surface of the sphere 

2222 azyx =++  above xy plane.  

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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◊[˝\ˆÁG — Gı 
Group – C 

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

Answer any four questions :  

11. AEı◊ªRÙO ◊[˝≥V«Ã[˝ =YÃ[˝ ◊y‘Ã^Á`›_ V«◊ªRÙO Â\ˆkÙ„Ã[˝Ã[˝ Â^ÁGZı_ C %‹ôˆÃ[˝Zı_ V«◊ªRÙO YÃ[˝&Ã[˝ _∂ëˆ c˜„_, Y“]ÁS EıÃ[˝”X Â^ 

Â\ˆkÙÃ[˝ V«◊ªRÙOÃ[˝ ]ÁX a]ÁX* 3 

 If the sum and difference of two vectors acting at a given point are at a right angle, then 
prove that the two vectors have equal magnitude.  

12. ^◊V )tan()sin(),,( yzyxzyxf ππ += , Tˆ„[˝ )2,0,1( −A  ◊[˝≥V«„Tˆ 
→
AB  Â\ˆkÙ„Ã[˝Ã[˝ ◊V„Eı f -AÃ[˝ ◊V`Á 

%[˝Eı_L ◊XSÔÃ^ EıÃ[˝”X, Â^FÁ„X )4,3,3( −B . 3 

 If )tan()sin(),,( yzyxzyxf ππ += , find the directional derivative of f at the point 

)2,0,1( −A  in the direction of 
→

AB  where )4,3,3( −B . 

13. ^◊V 
→
b  C 

→
c  c˜O„Ã[˝Á‰ªRÙO`XÁ_ (irrotational) Â\ˆkÙÃ[˝ Âl˘y c˜Ã^, Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ 

→→
× cb  c˜_ solenoidal. 

 3 

 If 
→
b  and 

→
c  are irrotational vector fields, then prove that 

→→
× cb  is solenoidal.  

14. Â^ %á˚_◊ªRÙO„Tˆ (region) 
22 yx

jyix

+

+
∧∧

 Â\ˆkÙÃ[˝ Âl˘y◊ªRÙO solenoidal TˆÁ ◊XSÔÃ^ EıÃ[˝”X* 3 

 Find the region where the vector field 
22 yx

jyix

+

+
∧∧

 is solenoidal.  

15. Y“]ÁS EıÃ[˝”X Â^ )(||
2
1)( 2 →→→→→→→→

×∇×−∇=∇⋅ aaaaa .  

  3 

 Prove that )(||
2
1)( 2 →→→→→→→→

×∇×−∇=∇⋅ aaaaa . 

16. G–›„SÃ[˝ =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 ∫ ++−

C

yxyxyx d)sin(d)( 2 , 

 Â^FÁ„X C  c˜_ )0,0( , ⎟
⎠
⎞⎜

⎝
⎛ 0,
2
π , ⎟

⎠
⎞⎜

⎝
⎛ 1,
2
π , )1,0(  `›bÔ◊[˝≥V« ◊[˝◊`rÙ AEı◊ªRÙO %ÁÃ^Tˆ„l˘y* 3 

 Evaluate by Green's theorem : 

 ∫ ++−

C

yxyxyx d)sin(d)( 2 , 

 where C is the rectangle with vertices )0,0( , ⎟
⎠
⎞⎜

⎝
⎛ 0,
2
π , ⎟

⎠
⎞⎜

⎝
⎛ 1,
2
π , )1,0( .  
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17. ( 1, 1, 1 ) ◊[˝≥V«„Tˆ grad f -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, Â^FÁ„X xzzyyxzyxf 222),,( ++=  A[˝e ÂaFÁX 

ÂU„Eı 
∧∧

+ ji Â\ˆkÙ„Ã[˝Ã[˝ ◊V„Eı f-AÃ[˝ ◊V`Á %[˝Eı_L ◊XSÔÃ^ EıÃ[˝”X* 3 

 Find grad f at ( 1, 1, 1 ) where xzzyyxzyxf 222),,( ++= . Hence find the directional 

derivative along the vector 
∧∧

+ ji .  

18. ^◊V )3,3,3( 323 tttttar +−=
→

, Â^FÁ„X a c˜_ W˝–”[˝Eı A[˝e 0≠a , 
→→
bt ,  A[˝e 

→
n -AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 3 

 If )3,3,3( 323 tttttar +−=
→

 where 0≠a  is a constant, find 
→→
bt ,  and 

→
n .  

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 


