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

G◊STˆ ( Mathematics ) 
ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary ) 

Y“U] Yy ( S-1 : SMT-I :  Mathematics-I ) 
Y…SÔ]ÁX  f 100 ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% 
Full Marks : 100 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  

[ Y…SÔ]ÁX : 20 ] 

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

1* Eı) i) ^◊V ivuiyx −=− )(tan  c˜Ã^, TˆÁc˜„_ Y“]ÁS 

EıÃ[˝”X Â^ 12cot222 =++ xuvu . 5 

  ii) ^◊V ibaiyx +=+ )(logtan ,           

Â^FÁ„X 122 ≠+ ba , Y“]ÁS EıÃ[˝”X Â^

22
22

1

2)(logtan
ba

ayx
−−

=+ .   5 

 F) i) 1353 234 ++++ xxxx -ÂEı ( x – 2 )-AÃ[˝ 

HÁTˆ •ÁÃ[˝Á Y“EıÁ` EıÃ[˝”X* 5 

  ii) ^◊V ω  ,1-AÃ[˝ HX]…_ c˜Ã^ ÂVFÁX Â^ 

)( 2ω+ω+ cba , 
bac
acb
cba

 ◊XSÔÁÃ^„EıÃ[˝ 

=dYÁVEı A[˝e Y“Vw¯ ◊XSÔÁÃ^„EıÃ[˝ ]ÁX 

)3( 333 abccba −++− . 5 

 G) i) X›‰ªJÙÃ[˝ a+EÔı◊ªRÙO T«ˆ_ÓTˆÁ a+EÔı ◊EıXÁ YÃ[˝›l˘Á 

EıÃ[˝”X* baρ  ^◊V )( ba + , 2-AÃ[˝ m◊STˆEı c˜Ã^, 

Â^FÁ„X zba ∈, ( z : aEı_ˆ Y…SÔ aeFÓÁÃ[˝   

aá˚Ã^X )* 5 

  ii) ÂVFÁX Â^ aEı_ ]…_V aeFÓÁÃ[˝ ÂaªRÙO Q Â^ÁG 

Y“◊y‘Ã^Á aÁ„Y„l˘ (additive) AEı◊ªRÙO %Á„[˝_›Ã^ 

G–”Y* 5 

 H) i) S = ( 1, 2, 3 ) Âa‰ªRÙOÃ[˝ ◊[˝XÓÁam◊_ ◊XSÔÃ^ EıÃ[˝”X* 

    5 

  ii) Y“]ÁS EıÃ[˝”X Â^ aEı_ ÂLÁQÕˆ aeFÓÁÃ[˝ ÂaªRÙO 

aÁW˝ÁÃ[˝S Â^ÁG aÁ„Y„l˘ C mS aÁ„Y„l˘ AEı◊ªRÙO 

◊[˝◊X]Ã^› ◊Ã[˝e* 5 
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◊[˝\ˆÁG - F  

[ Y…SÔ]ÁX : 18 ] 

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

2* i) ÂVFÁX Â^ ie -AÃ[˝ aEı_ ]ÁX [˝Áÿôˆ[˝ A[˝e m„SÁw¯Ã[˝ 

Y“G◊Tˆ„Tˆ %Á‰ªK˜* 6 

 ii) AEı◊ªRÙO a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X ^ÁÃ[˝ [˝›Lm◊_ 

023 =+++ rqxpxx  a]›EıÃ[˝S◊ªRÙOÃ[˝ [˝›Lm◊_Ã[˝ 

[˝GÔ* 6 

 iii) k-AÃ[˝ ÂEıÁXÀ ]Á„XÃ[˝˝ LXÓ 
⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡

−
−

−

k11
112
111

 ]ÓÁ◊ÆœÙj◊ªRÙO 

◊[˝◊`rÙ (singular) c˜„[˝ ? 6 

 iv) ^◊V 1=++ czbyax , 0=++ azcybx , 

0=++ bzaycx  c˜Ã^,ˆ TˆÁc˜„_ ÂVFÁX Â^ ◊XSÔÁÃ^Eı 

bac
acb
cba

-AÃ[˝ %„XÓÁXÓEı (reciprocal)        

◊XSÔÁÃ^Eı 
yxz
xzy
zyx

 * 6 

 v) AEı◊ªRÙO ◊ªJÙyS f : N → N Ac˜O\ˆÁ„[˝ aep˚Á◊Ã^Tˆ c˜_ :     

2)( += nnf , Nn ∈  ( N  aEı_ ÿëˆÁ\ˆÁ◊[˝Eı aeFÓÁÃ[˝ 

ÂaªRÙO )* ÂVFÁX Â^ AEı◊ªRÙO AÈEıEı› (one to one) 

◊ªJÙyS, ◊Eı‹ô«ˆ =Y◊Ã[˝ (onto) ◊ªJÙyS XÃ^* 6 

 vi) ]„X EıÃ[˝”X ( G, o ) AEı◊ªRÙO V_* G-AÃ[˝ Â^ ÂEıÁX 

=YÁVÁX a, b-AÃ[˝ LXÓ Y“]ÁS EıÃ[˝”X Â^              

(i) aa =−− 11 )(  A[˝e (ii) 111)( −−− = aobboa *  

   6 

◊[˝\ˆÁG - Gı 

[ Y…SÔ]ÁX : 12 ] 

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

3* i) Y“]ÁS EıÃ[˝”X Â^ ÂEıÁX V„_Ã[˝ V«◊ªRÙO =YV„_Ã[˝ ÊªK˜VC B 

V„_Ã[˝ AEı◊ªRÙO =YV_* 3 

 ii) ⎟
⎠
⎞

⎜
⎝
⎛
−

−
21
11

 ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ ^UÁUÔ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 

 iii) ^◊V 033 23 =++− kxxx  a]›EıÃ[˝S◊ªRÙOÃ[˝ [˝›Lm◊_ 
a]Á‹ôˆÃ[˝ Y“G◊Tˆ„Tˆ UÁ„Eı, Tˆ„[˝ k -AÃ[˝ ]ÁX ◊XSÔÃ^ 
EıÃ[˝”X* 3 

 iv) ÂVFÁX Â^ Y“„TˆÓEı ◊≈y-]Á◊≈yEı ◊[˝Y“◊Tˆa] ◊XSÔÁÃ^„EıÃ[˝ 

]ÁX `…XÓ* 3 

 v) 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

084
253
211

 ]ÓÁ◊ÆœÙ„jÃ[˝ ]ÁyÁ ◊XSÔÃ^ EıÃ[˝”X* 3 

 vi) ^◊V }2,1{=A , }5,4,3{=B , }6,5,4{=C  c˜Ã^, 

ÂVFÁX Â^ )()()( CABACBA ×∪×=∪× . 3 

 vii) Gba ∈, , Â^FÁ„X G AEı◊ªRÙO G–”Y* ÂVFÁX Â^ 
2121 )( −−−− = abbbab . 3 

 viii) )(cos β+α i -ÂEı iBA +  %ÁEıÁ„Ã[˝ Y“EıÁ` EıÃ[˝”X* 3 
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◊[˝\ˆÁG - Hı 

[ Y…SÔ]ÁX : 50 ] 

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

 Eı) i) ÂVFÁX Â^ ]…_◊[˝≥V«GÁ]› ^«GΩ aÃ[˝_„Ã[˝FÁ 
02 22 =++ byhxyax -AÃ[˝ _∂ëˆ ^«GΩ 

aÃ[˝_„Ã[˝FÁ c˜_ 02 22 =+− ayhxybx . 5 

  ii) Y“]ÁS EıÃ[˝”X Â^

03961244 22 =−−−+− yxyxyx  Eı◊SEı◊ªRÙO 

AEı◊ªRÙO %◊W˝[˝ w¯* 5 

 F) i) [˝◊c˜fÿöˆ ),( 11 yx  ◊[˝≥V« ÂU„Eı 1
2

2

2

2
=+

b

y

a
x

=Y[˝ „w¯Ã[˝ ^«GΩ &`Ô„EıÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 

    5 

  ii) ^◊V PPS ′  A[˝e QQS ′  S ÂZıÁEıÁa ◊[˝◊`rÙ AEı◊ªRÙO 

Eı◊S„EıÃ[˝ V«◊ªRÙO YÃ[˝&Ã[˝ _∂ëˆ\ˆÁ„[˝ %[˝◊ÿöˆTˆ 

XÁ◊\ˆGÁ]› LÓÁ c˜Ã^ Tˆ„[˝ Y“]ÁS EıÃ[˝”X Â^ 

QSSQPSSP ′+′ .
1

.
1

 AEı◊ªRÙO W˝–”[˝Eı* 5 

G) i) Y“]ÁS EıÃ[˝”X Â^ V«◊ªRÙO aÃ[˝_„Ã[˝FÁÃ[˝ ◊VEÀı◊X„V¤`Eı 
ÂEıÁaÁc˜OX l, m, n ^◊V V«◊ªRÙO a]›EıÃ[˝S 

0=++ cnbmal  A[˝e 
0=++ hlmgnlfmn  •ÁÃ[˝Á a+EÔı^«N˛ c˜Ã^, 

TˆÁc˜„_ aÃ[˝_„Ã[˝FÁ V«◊ªRÙO YÃ[˝&Ã[˝ _∂ëˆ c˜„[˝ ^FX  

  0=++
c
h

b
g

a
f . 5 

  ii) Y“]ÁS EıÃ[˝”X Â^ 

01717138)(2 222 =++−+++ zyxzyx , 
0132 =+−+ zyx  [˝ w¯◊ªRÙO A[˝e 

0343222 =+−+++ zyxzyx ,

042 =−+− zyx   [˝ w¯◊ªRÙO AEıc˜O ÂGÁ_„EıÃ[˝ 

=YÃ[˝ %[˝◊ÿöˆTˆ A[˝e B ÂGÁ_Eı◊ªRÙOÃ[˝ a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X* 5 

H) i) ^◊V ABC ◊≈y\«ˆ„LÃ[˝ ]W˝Ó]Ám◊_ G ◊[˝≥V«„Tˆ ÊªK˜V 

Eı„Ã[˝, ÂVFÁX Â^ 0=++ GCGBGA . 5 

 ii) ABC ◊≈y\«ˆ„LÃ[˝ BC [˝ÁßÃ[˝ ]W˝Ó◊[˝≥V« D c˜„_ 

Â\ˆkÙ„Ã[˝Ã[˝ aÁc˜Á„^Ó Y“]ÁS EıÃ[˝”X Â^ 

)(2 2222 BDADACAB +=+ . 5  

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

 i) ⎟
⎠
⎞

⎜
⎝
⎛ π

6
,3  A[˝e ⎟

⎠
⎞

⎜
⎝
⎛ π

3
,4  ◊[˝≥V«•„Ã^Ã[˝ ae„^ÁLEı 

aÃ[˝_„Ã[˝FÁÃ[˝ Â]Ã[˝” a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 6 

 ii) Y“]ÁS EıÃ[˝”X Â^ 512496 22 =++++ yxyxyx

a]›EıÃ[˝S◊ªRÙO V«◊ªRÙO a]Á‹ôˆÃ[˝Á_ aÃ[˝_„Ã[˝FÁ a…◊ªJÙTˆ Eı„Ã[˝ A[˝e 

TˆÁ„VÃ[˝ ]„W˝Ó V…Ã[˝±ºˆ ◊XSÔÃ^ EıÃ[˝”X* 6 
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 iii) AEı◊ªRÙO Eı◊S„EıÃ[˝ LÓÁ-Ã[˝ Â]Ã[˝” a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 6 

 iv) AEı◊ªRÙO Y◊Ã[˝[˝Tˆ¤X`›_ a]Tˆ_ %l˘yÃ^„Eı A, B, C 

◊[˝≥V«„Tˆ ÊªK˜V Eı„Ã[˝* ΔABC ]…_◊[˝≥V« ÂU„Eı 3p AEıEı 

V…„Ã[˝ %Á‰ªK˜* ΔABC-AÃ[˝ \ˆÃ[˝„Eı‰≥V–Ã[˝ aá˚ÁÃ[˝YU ◊XSÔÃ^ 

EıÃ[˝”X* 6 

 v) Â^ ÂEıÁX ◊≈y\«ˆL ΔABC-AÃ[˝ D, E, F ^UÁy‘„] BC, 

CA A[˝e AB [˝Áßm◊_Ã[˝ ]W˝Ó◊[˝≥V«* BEADBC ,,

A[˝e CF -ÂEı AB C AC -AÃ[˝ a][˝Á„Ã^ ◊XSÔÃ^ 

EıÃ[˝”X* 6 

 vi) Y“]ÁS EıÃ[˝”X Â^ 
→→→→

+−= kjia 23 , 
→→→→

+−= kjib 53  A[˝e 
→→→→

−+= kjic 42  
Â\ˆkÙÃ[˝ ◊TˆX◊ªRÙO AEı◊ªRÙO a]„EıÁS› ◊≈y\«ˆL GPˆX Eı„Ã[˝* 6 

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

 i) %l˘•Ã^„Eı 45° ÂEıÁ„S %Á[˝◊Tˆ¤Tˆ EıÃ[˝„_ 
222 2ayx =−  a]›EıÃ[˝„SÃ[˝ Y◊Ã[˝[˝◊Tˆ¤Tˆ Ã[˝÷Y◊ªRÙO ◊XSÔÃ^ 

EıÃ[˝”X* 3 

 ii) ÂVFÁX Â^ axy 42 =  %◊W˝[˝ „w¯Ã[˝ &`Ô„EıÃ[˝ aÁ„Y„l˘ 

bxy 42 =  %◊W˝[˝ „w¯Ã[˝ Â]Ã[˝”Ã[˝ aá˚ÁÃ[˝Y„UÃ[˝ a]›EıÃ[˝S 

c˜_ AEı◊ªRÙO %◊W˝[˝ w¯ ^ÁÃ[˝ a]›EıÃ[˝S c˜Ã^ x
a
by
2

2
2 4= . 

   3 

 iii) 0961244 22 =++−+− yxyxyx  a]›EıÃ[˝S 

•ÁÃ[˝Á ◊X„V¤≈◊`Tˆ Eı◊SEı◊ªRÙOÃ[˝ Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 3 

 iv) Y“]ÁS EıÃ[˝”X Â^ 
4

3
3

2
2

1 −=
−

=− zyx
 A[˝e

2350134 +−==+− zxyx  aÃ[˝_„Ã[˝FÁ V«◊ªRÙO 

a]Tˆ_›Ã^* 3 

 v) AEı◊ªRÙO _∂ëˆ[˝ w¯›Ã^ `·«¯Ã[˝ `›bÔ◊[˝≥V« ]…_◊[˝≥V«„Tˆ, %l˘ 

321
zyx ==  aÃ[˝_„Ã[˝FÁ A[˝e %W˝Ô`›bÔ„EıÁS 60° c˜„_ 

`·«¯◊ªRÙOÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 3 

 vi) ( 2, 1, 4 ) ◊[˝≥V«GÁ]› C 048679 =++− zyx , 

0=−+ zyx  Ac˜O V«◊ªRÙO a]Tˆ„_Ã[˝ =YÃ[˝ _∂ëˆ AEı◊ªRÙO 

a]Tˆ„_Ã[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 3 

 vii) ]„X EıÃ[˝”X ABCDEF AEı◊ªRÙO a«b] bQÕˆ\«ˆL*    

ÂVFÁX Â^ ABFAEAADACAB 4=++++ .  

   3 

 viii) ^◊V 
→→→→

−+=α kji 6 , 
→→→→

+−=β kji 43 , 
→→→→

+−=γ kji 352  c˜Ã^ TˆÁc˜„_ 
→→→
γ×β×α )( -AÃ[˝ 

]ÁX ◊XSÔÃ^ EıÃ[˝”X* 3 
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English Version 
 

Group – A  

[ Full Marks : 20 ] 

  Answer any two questions. 10 × 2 = 20 

1. a) i) If ivuiyx −=− )(tan  then prove that 

12cot222 =++ xuvu . 5 

  ii) If ibaiyx +=+ )(logtan , where 

122 ≠+ ba , prove that 

22
22

1

2)(logtan
ba

ayx
−−

=+ .   5 

 b) i) Express 1353 234 ++++ xxxx  as a 

polynomial in ( x – 2 ). 5 

  ii) If ω  is a cube root of unity, show that 

)( 2ω+ω+ cba  is a factor of the 

determinant 
bac
acb
cba

 and the value of 

this determinant is )3( 333 abccba −++− .  

    5 

 c) i) Examine whether the binary relation 
baρ  if )( ba +  is the multiple of 2 where 

zba ∈, ( z : set of all integers ) is an 
equivalence relation. 5 

  ii) Show that the set of all rational 
numbers Q is an Abelian group with 
respect to usual addition. 5 

 d) i) Find all the permutations of the set       
S = ( 1, 2, 3 ). 5 

  ii) Prove that the set of all even integers 
with respect to usual addition and 
multiplication is a commutative ring. 5 

Group – B  

[ Full Marks : 18 ] 

   Answer any three questions. 6 × 3 = 18 

2. i) Show that all the values of ie  are real and 
are in geometric progression. 6 

 ii) Find out an equation whose roots are the 
squares of the roots of the equation 

023 =+++ rqxpxx . 6 

 iii) For what value of k the matrix 

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡

−
−

−

k11
112
111

 will be singular ? 6 

 iv) If 1=++ czbyax , 0=++ azcybx  and 
0=++ bzaycx , then show that the 

reciprocal of the determinant 
bac
acb
cba

 is 

the determinant 
yxz
xzy
zyx

.  6 
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 v) Show that the mapping f : N → N ( N being 
the set of all natural numbers) defined by 

2)( += nnf , Nn ∈  is one to one but not 
onto. 6 

 vi) Let ( G, o ) be a group. Then for        

Gba ∈, , prove that  (i) aa =−− 11 )( ,           

(ii) 111)( −−− = aobboa . 6 

Group – C  

[ Full Marks : 12 ] 

   Answer any four questions. 3 × 4 = 12 

3. i) Prove that the intersection of two 

subgroups of a group is again a subgroup 

of that group. 3 

 ii) Find the eigenvalues of the matrix 

⎟
⎠
⎞

⎜
⎝
⎛
−

−
21
11 . 3 

 iii) If the roots of the equation 

033 23 =++− kxxx  are in A.P., find the 

value of k. 3 

 iv) Show that every skew-symmetric 

determinant of order three is zero. 3 

 v) Find the rank of the matrix 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

084
253
211

. 3 

 vi) If }2,1{=A , }5,4,3{=B  and  }6,5,4{=C  

show that )()()( CABACBA ×∪×=∪× . 3 

 vii) Gba ∈, , where G is a group. Show that 

2121 )( −−−− = abbbab . 3 

 viii) Express )(cos β+α i  in the form iBA + . 3 

Group – D 
[ Full Marks : 50 ] 

4. Answer any two questions : 10 × 2 = 20 
 a) i) Show that the equation to the pair         

of straight lines through the            
origin perpendicular to the pair of 

straight lines 02 22 =++ byhxyax  is 

02 22 =+− ayhxybx . 5 

  ii) Prove that the conic

03961244 22 =−−−+− yxyxyx  
represents a parabola. 5 

 b) i) Find the equation of the pair of tangents 
from an external point ),( 11 yx  to the 

ellipse 1
2

2

2

2
=+

b

y

a
x . 5 

  ii) If PPS ′  and QQS ′  be two perpendicular 
focal chords of a conic with focus S, 

then prove that 
QSSQPSSP ′

+
′ .

1
.
1

 is 

constant. 5 



 SMT-I (UA-145) SMT-I (UA-145) 2  

B.Sc.-AU-7129   [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-AU-7129  

c) i) Prove that the pair of straight lines 

whose direction cosines are given by 

   0=++ cnbmal  and 

0=++ hlmgnlfmn  will be 

perpendicular to each other when 

0=++
c
h

b
g

a
f . 5 

  ii) Prove that the circles 

01717138)(2 222 =++−+++ zyxzyx  
0132 =+−+ zyx  and 

0343222 =+−+++ zyxzyx  
042 =−+− zyx  lie on the same sphere. 

Find its equation. 5 

d) i) If three medians of a triangle ABC 

intersect at G, show that 

0=++ GCGBGA . 5 

 ii) Using vector method prove that if          

D be the midpoint of the side               

BC of a triangle ABC, then 

)(2 2222 BDADACAB +=+ . 5 

5. Answer any three questions : 6 × 3 = 18 

 i) Find the polar equation of the straight line 

joining the two points ⎟
⎠
⎞

⎜
⎝
⎛ π

6
,3  and ⎟

⎠
⎞

⎜
⎝
⎛ π

3
,4 .  

   6 

 ii) Prove that the equation 

512496 22 =++++ yxyxyx  represents a 

pair of parallel straight lines and find the 

distance between them. 6 

 iii) Find the polar equation of a chord of a 

conic. 6 

 iv) A variable plane which is at a constant 

distance 3p from the origin cuts the axes in 

A, B, C. Find the locus of the centroid of the 

triangle ABC. 6 

 v) In a triangle ABC, D, E, F are the midpoints 

of BC, CA and AB. Express BEADBC ,,  and  

CF as a linear combination of AB and AC .  

   6 

 vi) Prove that the three vectors 

→→→→
+−= kjia 23 , 

→→→→
+−= kjib 53  and 

→→→→
−+= kjic 42  form a right angled 

triangle. 6 
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6. Answer any four questions : 3 × 4 = 12 

 i) Transform the equation 222 2ayx =−  to 

axes inclined at 45° to the original axes. 3 

 ii) Show that the locus of the poles of tangents 

to the parabola axy 42 =  with respect to 

the parabola bxy 42 =  is the parabola 

x
a
by
2

2
2 4= . 3 

 iii) Discuss the nature of the conic 

0961244 22 =++−+− yxyxyx . 3 

 iv) Prove that the two straight lines 

4
3

3
2

2
1 −=

−
=− zyx

 and 

2350134 +−==+− zxyx  are coplanar. 3 

 v) Find the equation of a right circular cone 

with vertex at the origin, semivertical angle 

60° and axis 
321
zyx == . 3 

 vi) Find the equation of the plane which 

passes through the point ( 2, 1, 4 ) and is 

perpendicular to each of the planes 

048679 =++− zyx  and 0=−+ zyx . 3 

 vii) Let ABCDEF be a regular hexagon. Show 

that ABFAEAADACAB 4=++++ .  

   3 

 viii) If 
→→→→

−+=α kji 6 , 
→→→→

+−=β kji 43 , 

→→→→
+−=γ kji 352 . Find the value of 

→→→
γ×β×α )( . 3  
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