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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 ) 
ac˜ÁÃ^Eı YÁPˆy‘] ( Subsidiary-1 ) 

Y“U] Yy ( S-1, SMT-I :  Mathematics-I ) 
a]Ã^  f ª◊TˆX H∞RÙOÁ Y…SÔ]ÁX  f 100 
Time : 3 Hours Full Marks : 100 

( ]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  

[ Y…SÔ]ÁX : 20 ] 

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

1* (Eı) i) 6/1)3( i+  ◊XSÔÃ^ EıÃ[˝”X, Â^FÁ„X 1−=i . 5 

  ii) a]ÁW˝ÁX EıÃ[˝”X 2−=ze , Â^FÁ„X z AEı◊ªRÙO 

L◊ªRÙO_ Ã[˝Á◊`* 5 

 (F) i) 0423 =−+− rxrxx  a]›EıÃ[˝S◊ªRÙOÃ[˝ V«◊ªRÙO [˝›L 

A„Eı %Y„Ã[˝Ã[˝ %„XÓÁXÓEı* r-AÃ[˝ ]ÁX A[˝e 

a]›EıÃ[˝S◊ªRÙOÃ[˝ [˝›Lm◊_ ◊XSÔÃ^ EıÃ[˝”X* 5 

  ii) ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−
−=
γβα
γβα
γβ20

A

 
_∂ëˆ ]ÓÁ◊ÆœÙj c˜„_       

βα, , γ ◊XSÔÃ^ EıÃ[˝”X* 5 

 (G) i) ]„X EıÃ[˝”X A, B, C ◊TˆX◊ªRÙO %`…XÓ ÂaªRÙO* ÂVFÁX 

Â^ £W˝«]Áy CABA ∩=∩  ÂU„Eı B = C c˜Ã^ 

XÁ, ◊Eı‹ô«ˆ CABA ∩=∩  C CABA ∪=∪

AEı‰y UÁEı„_ B = C c˜Ã^* 5 

  ii) AEı◊ªRÙO ◊ªJÙyS ]1,1[
2

,
2

: −→⎥⎦
⎤

⎢⎣
⎡− ππf

 
A\ˆÁ„[˝ 

aep˚ÁTˆ %Á‰ªK˜ Â^, xxf sin)( = , 

⎥⎦
⎤

⎢⎣
⎡−∈

2
,

2
ππx .  

   1−f -AÃ[˝ %◊ÿôˆ±ºˆ YÃ[˝›l˘Á EıÃ[˝”X* 5 

 (H) i) AEı◊ªRÙO [˝_Ã^ ),,( •+S -AÃ[˝ Âl˘‰y Y“]ÁS EıÃ[˝”X Â^  

A)  0.00. == aa  Â^FÁ„X Sa ∈  

B) ).(.)().(, bababaSba −=−=−⇒∈  5 

  ii) 0
1
1
1

22

22
22

=

+

+
+

zzz
yyy
xxx

 c˜„_ ÂVFÁX Â^ 

1−=xyz  c˜„[˝* 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) z %`…XÓ L◊ªRÙO_ Ã[˝Á◊` C m W˝XÁ±¡Eı Y…SÔaeFÓÁ c˜„_ 

ÂVFÁX Â^ zmzm loglog ≠  A[˝e 

  zmz m log1)(log /1 = . 

 ii) 08361881 23 =+−− xxx   a]›EıÃ[˝„SÃ[˝ 

[˝›Lm◊_ ◊[˝YÃ[˝›Tˆ Y“G◊Tˆ„Tˆ %Á‰ªK˜* a]›EıÃ[˝S◊ªRÙO 

a]ÁW˝ÁX EıÃ[˝”X* 

 iii) ^◊V ⎟
⎠
⎞⎜

⎝
⎛ −= 12

11A  , ⎟
⎠
⎞⎜

⎝
⎛

−= 1
1

b
aB   A[˝e

222 2)( BABABA ++=+  c˜Ã^, TˆÁc˜„_              

a C b -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

iv) y‘Á]Á„Ã[˝Ã[˝ ◊XÃ^„] a]ÁW˝ÁX EıÃ[˝”X :  

           13 =−+ zyx , 2325 =++ zyx ,  

           338 =++ zyx . 

 v) W˝Ã[˝Á ^ÁEı Z Y…SÔaeFÓÁÃ[˝ ÂaªRÙO* ^◊V Y“◊y‘Ã^Á '*' 

◊X∂oˆ\ˆÁ„[˝ aep˚ÁTˆ c˜Ã^, vu *  = u, v-AÃ[˝ _.aÁ.m. 

c˜Ã^, Tˆ„[˝ B '*' Y“◊y‘Ã^Á aÁ„Y„l˘ Z V_ GPˆX Eı„Ã[˝ 

◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X* 

 vi) EıÓÁ◊_-c˜Á◊]∑RÙOX =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó 1−A  ◊XW˝ÔÁÃ[˝S 

EıÃ[˝”X Â^FÁ„X, ⎟
⎠
⎞⎜

⎝
⎛
−= θθ

θθ
cossin
sincosA . 

◊[˝\ˆÁG - Gı 

[ Y…SÔ]ÁX : 12 ] 

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

3* i) z L◊ªRÙO_ Ã[˝Á◊` c˜„_, ÂVFÁX Â^ z
zz
2cos1

2sintan
+

= .  

 ii) 1125 345 −+− xxx ÂEı )1( −x -AÃ[˝ HÁTˆ ◊[˝◊`rÙ 

[˝ßYV Ã[˝Á◊`„Tˆ Y“EıÁ` EıÃ[˝”X* 

 iii) γβα ,,  ^◊V )0(03 ≠=++ qqpxx -AÃ[˝ ◊TˆX◊ªRÙO 

[˝›L c˜Ã^, ]ÁX ◊XSÔÃ^ EıÃ[˝”X : 

  (A)  ∑ −+ γβα
1  

  (B)  ∑
+ 2)(
1
βα

. 

 iv) 04624301432 234 =++++ xxxx

a]›EıÃ[˝„SÃ[˝ ◊•Tˆ›Ã^ YV %YaÁÃ[˝S EıÃ[˝”X* 

 v) ^◊V ( G, * ) V_ c˜Ã̂  C Ga ∈ , }:{ znaH n ∈=

c˜Ã^, Tˆ„[˝ H, ( G, * )-AÃ[˝ =YV_ c˜„[˝ Y“]ÁS EıÃ[˝”X* 
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 vi) Â^ ÂEıÁX ªJÙy‘L V_ (G, * ) ◊[˝◊X]Ã^„^ÁGÓ ◊Eı‹ô«ˆ Â^ 

ÂEıÁX ◊[˝◊X]Ã^„^ÁGÓ V_ ªJÙy‘L XÃ^* aTˆÓTˆÁ ^ÁªJÙÁc˜O 

EıÃ[˝”X*   

 vii) V_ (G, * )-A Ga ∈  ^Á„Tˆ  (A) ea =5 ,                

(B) 21** baba =−
 ( Gb ∈ -AÃ[˝ LXÓ)*    

)(bO  ◊XSÔÃ^ EıÃ[˝”X* 

 viii) 222 151221282 zyzyxzxyx −−+−+  Ac˜O 

◊•HÁTˆ %ÁE ı◊TˆÃ[˝ Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 

◊[˝\ˆÁG - Hı 

[ Y…SÔ]ÁX : 50 ] 

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

 (Eı) i) ÂVFÁX Â^ 0372 22 =++ yxyx  Ac˜O ^«GΩ 

aÃ[˝_„Ã[˝FÁÃ[˝ _∂ëˆ ^«GΩ aÃ[˝_„Ã[˝FÁÃ[˝ a]›EıÃ[˝S c˜_ 

0273 22 =++ yxyx . 5 

  ii) Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO Eı◊S„EıÃ[˝ YÃ[˝&Ã[˝ _∂ëˆ 

V«◊ªRÙO XÁ◊\ˆGÁ]› LÓÁ-Ã[˝ ÈV„HÔÓÃ[˝ %„XÓÁXÓ„EıÃ[˝ 

Â^ÁGZı_ W˝–”[˝Eı c˜„[˝* 5 

 (F) i) ( 2, 2, 1 ) C ( 1, –2, 3 ) ◊[˝≥V«GÁ]› Â^ a]Tˆ_ 

4=++ zyx  a]Tˆ„_Ã[˝ a„Ü _∂ëˆ\ˆÁ„[˝ %[˝ÿöˆÁX 

Eı„Ã[˝ TˆÁÃ[˝ a]›EıÃ[˝S Eı› c˜„[˝ ◊XSÔÃ^ EıÃ[˝”X* 5 

  ii) 
γβα
zyx ==

 
, 

γβα c
z

b
y

a
x ==  A[˝e 

n
z

m
y

l
x == , Â^FÁ„X a, b A[˝e c %`…XÓ 

W˝–”[˝Eı, Ac˜O aÃ[˝_„Ã[˝FÁm◊_ AEıTˆ_›Ã^ c˜CÃ^ÁÃ[˝   

`Tˆ¤ ◊XSÔÃ^ EıÃ[˝”X* 5 

(G) i) ◊≈y\«ˆL ABC-ÂTˆ ]„X Eı◊Ã[˝ D, E, F ^UÁy‘„] 

BC, CA, AB [˝Áßm◊_Ã[˝ ]W˝Ó◊[˝≥V«* AFX 
→

BC , 
→
AD , 

→
BE  C 

→
CF -AÃ[˝ ]ÁX 

→
AB  C 

→
AC  AÃ[˝ 

ÈÃ[˝◊FEı a][˝Á„Ã^ ◊XSÔÃ^ EıÃ[˝”X* 5 

  ii) 
→→→

+− kji 231 ,
→→→

−− kji 442 , 
→→→

−− kji 23  Â\ˆkÙÃ[˝m◊_ ÈÃ[˝◊FEı a∂ëˆμ˘^«N˛   

c˜„[˝ ◊Eı ? ^«◊N˛ac˜ Y“]ÁS EıÃ[˝”X* 5 

(H) i) 0132 =++ yx  A[˝e 0223 =+− yx

YÃ[˝&Ã[˝ _∂ëˆ aÃ[˝_„Ã[˝FÁ V«◊ªRÙO„Eı %l˘•Ã^ Ã[˝÷„Y 

◊X„_ 13)223)(132( =+−++ yxyx  Ac˜O 

[˝y‘„Ã[˝FÁÃ[˝ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 5 
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 ii) (–2, 3 ) ◊[˝≥V« ÂU„Eı xy 82 =  %◊W˝[˝ „w¯Ã[˝ ^«GΩ 

&`Ô„EıÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X A[˝e 

&`ÔEıV«◊ªRÙOÃ[˝ ]W˝Ó[˝Tˆfi ÂEıÁ„SÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

   5 

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

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

AEı◊ªRÙO %◊W˝[˝ w¯ — Y“]ÁS EıÃ[˝”X* 

 ii) ÂVFÁX Â^ 12

2

2

2
=+

b

y

a
x

 
=Y[˝ „w¯Ã[˝ _∂ëˆ LÓÁ-Ã[˝ 

Â]Ã[˝”Ã[˝ aá˚ÁÃ[˝Y„UÃ[˝ a]›EıÃ[˝S c˜Ã^ 

222
2

6

2

6
)( ba

y
b

x
a −=+ . 

 iii) Y“]ÁS EıÃ[˝”X Â^ )5,3,2( − , )3,2,1(  C 

)1,0,7( −  Â\ˆkÙÃ[˝m◊_ a]„Ã[˝F* 

 iv) ^◊V 
→→→→

−+= kji 6α , 
→→→→

+−= kji 43β , 

→→→→
+−= kji 332γ  c˜Ã^ TˆÁc˜„_ ).(

→→→
× γβα  A[˝e 

→→→
× γβα ).( -AÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

 v) ÂVFÁX Â^, 049362 =−+− zyx  a]Tˆ_◊ªRÙO 

49222 =++ zyx  ÂGÁ_Eı◊ªRÙOÃ[˝ &`ÔTˆ_ A[˝e 

&`Ô ◊[˝≥V«Ã[˝ ÿöˆÁXÁ·¯ ◊XSÔÃ^ EıÃ[˝”X* 

 vi) 1
3

1
8

3
3

−
−=

−
=

−
− zyx

 
A[˝e 

4
6

2
7

3
3

−
−=

−
+

=+ zyx
 
Ac˜O V«◊ªRÙO ÈXEıTˆ_›Ã^ 

aÃ[˝_„Ã[˝FÁÃ[˝ ]„W˝Ó X…ÓXTˆ] V…Ã[˝±ºˆ ◊XSÔÃ^ EıÃ[˝”X* 

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

 i) ÂVFÁX Â^

])[.(.|)()(|
→→→→→→→→→→

=××× cbadadcaba . 

 ii) 
→→→

+− kji 743  Â\ˆkÙ„Ã[˝Ã[˝ =YÃ[˝ _∂ëˆ A[˝e            

( 2, 3, –1 ) ◊[˝≥V«GÁ]› a]Tˆ„_Ã[˝ a]›EıÃ[˝S ◊XSÔÃ^ 

EıÃ[˝”X* 

 iii) ]…_◊[˝≥V« `›bÔ◊[˝≥V« A[˝e ◊XÃ^Á]Eı ÂÃ[˝FÁ z = k a]Tˆ„_ 

AEı◊ªRÙO [˝ w¯ 222 ayx =+  c˜„_, `·«¯Ã[˝ a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X* 

 iv) 025642222 =−−−−++ zyxzyx

ÂGÁ_Eı◊ªRÙOÃ[˝ aÁ„Y„l˘ ( 2, 3, 4 ) ◊[˝≥V«◊ªRÙO ÂEıÁUÁÃ^ 

%[˝ÿöˆÁX Eı„Ã[˝ TˆÁ ◊XSÔÃ^ EıÃ[˝”X* 
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 v) zyxzyx 3207832 +−==−−−   Ac˜O 

aÃ[˝_„Ã[˝FÁÃ[˝ ◊VEÀı ◊X„V¤`Eı %X«YÁTˆ C ◊VEÀı ◊X„V¤`Eı 

ÂEıÁaÁc˜OX ◊XSÔÃ^ EıÃ[˝”X* 

 vi) 01 =+++ zyx  A[˝e 0242 =++− zyx

a]Tˆ_V«◊ªRÙOÃ[˝ ]W˝Ó[˝Tˆfi ÂEıÁ„SÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 

 vii) 2cos2/12/1 θar = -ÂEı EıÁ„Tˆ¤L›Ã^ ÿöˆÁXÁ„·¯ Y◊Ã[˝[˝Tˆ¤X 

EıÃ[˝”X* 

 viii) ^◊V 02 22 =−− ypxyx  C 02 22 =−− yqxyx  
a]›EıÃ[˝S •ÁÃ[˝Á ◊X„V¤≈◊`Tˆ ^«GΩ aÃ[˝_„Ã[˝FÁÃ[˝ ÂEıÁX   

AEı◊ªRÙO ^«GΩ aÃ[˝_„Ã[˝FÁ %YÃ[˝ ^«GΩ aÃ[˝_„Ã[˝FÁÃ[˝  

]W˝Ó[˝Tˆfi ÂEıÁ„SÃ[˝ a]◊•Fâ¯Eı c˜Ã^, TˆÁc˜„_ Y“]ÁS  

EıÃ[˝”X Â^ 01 =+pq . 
 
 
 
 
 
 

 
 

 
 

( English Version ) 
 

Group – A  
[ Full Marks : 20 ] 

  Answer any two questions. 10 × 2 = 20 

1. a) i) Determine 6/1)3( i+ , where 1−=i . 5 

  ii) Solve 2−=ze , where z is a complex 
number. 5 

 b) i) Two roots of the equation 

0423 =−+− rxrxx   are reciprocal to 
each other. Find the value of r and 
determine the roots of the equation. 5 

  ii) ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−
−=
γβα
γβα
γβ20

A   is an orthogonal 

matrix. Determine βα,  and γ . 5 
 c) i) Let A, B, C be three non-empty sets.      

Show that only CABA ∩=∩   does not 
imply B = C but CABA ∩=∩  and 

CABA ∪=∪  imply B = C. 5 

  ii) A mapping ]1,1[
2

,
2

: −→⎥⎦
⎤

⎢⎣
⎡− ππf   is 

defined as xxf sin)( = , ⎥⎦
⎤

⎢⎣
⎡−∈

2
,

2
ππx . 

Determine the existence of 1−f . 5 

 d) i) In a ring ),,( •+S , prove that  

A)  0.00. == aa  where Sa ∈  

  B) ).(.)().(, bababaSba −=−=−⇒∈  5 
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  ii) If 0
1
1
1

22

22
22

=

+

+
+

zzz
yyy
xxx

, show that 

1−=xyz . 5 

Group – B  
[ Full Marks : 18 ] 

   Answer any three questions. 6 × 3 = 18 
2. i) If z is a non-zero complex number and m is 

a positive integer, show that 

zmzm loglog ≠  and zmz m log1)(log /1 = .  

 ii) Solve the equation 

08361881 23 =+−− xxx   whose roots are 
in H.P. 

 iii) ⎟
⎠
⎞⎜

⎝
⎛ −= 12

11A  , ⎟
⎠
⎞⎜

⎝
⎛

−= 1
1

b
aB   and 

222 2)( BABABA ++=+ . Determine the 
values of a and b. 

iv) Solve the following equations  
           13 =−+ zyx , 2325 =++ zyx ,  

           338 =++ zyx  

  by Cramer's rule.  
 v) Let Z be a set of integers. If '*' is defined by    

vu *   = L.C.M. of u and v, examine whether 
Z is a group w.r.t. '*'. 

 vi) Using Cayley-Hamilton theorem, find 1−A ,   

where ⎟
⎠
⎞⎜

⎝
⎛
−= θθ

θθ
cossin
sincosA . 6 

Group – C  
[ Full Marks : 12 ] 

   Answer any four questions. 3 × 4 = 12 

3. i) If z is a complex number, show that 

z
zz
2cos1

2sintan
+

= . 

 ii) Express 1125 345 −+− xxx  as a 
polynomial in )1( −x . 

 iii) If γβα ,,  are three roots of the equation 

)0(03 ≠=++ qqpxx , find the values of                 

(A) ∑ −+ γβα
1 ,   (B) ∑

+ 2)(
1
βα

. 

 iv) Remove second term of the equation 

04624301432 234 =++++ xxxx . 

 v) Let ( G, * ) be a group and Ga ∈ .                        

If }:{ znaH n ∈= , prove that H is a sub-
group of G. 

 vi) Every cyclic group ( G, * ) is commutative 
but any commutative group is not cyclic. 
Justify. 

 vii) In a group (G, * ), Ga ∈  such that                

(A) ea =5 ,   (B) )(** 21 Gbbaba ∈=− , 

determine )(bO . 

 viii) Find the nature of the quadratic form 
222 151221282 zyzyxzxyx −−+−+ . 
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Group – D 
[ Full Marks : 50 ] 

4.      Answer any two questions. 10 × 2 = 20 

 a) i) Show that the equation of the pair of 
straight lines perpendicular to the pair 

of straight lines 0372 22 =++ yxyx  is 

0273 22 =++ yxyx . 5 

  ii) Show that the sum of the reciprocals of 
two perpendicular focal chords of a 
conic is constant. 5 

 b) i) Find the equation of the plane       
which passes through the points                 
( 2, 2, 1 ), ( 1, –2, 3 ) and is 
perpendicular to the plane 4=++ zyx .  

    5 

  ii) Find the condition to show that the 

lines 
γβα
zyx ==  , 

γβα c
z

b
y

a
x ==  and 

n
z

m
y

l
x == , where a, b and c are      

non-zero constants will lie on a plane. 5 

c) i) In a triangle ABC, let D, E, F be the  
mid-points of the sides BC, CA and AB 

respectively. Now express 
→

BC , 
→
AD , 

→
BE  and 

→
CF as the linear combination 

of 
→
AB  and 

→
AC . 5 

  ii) Are the vectors 
→→→

+− kji 231 , 

→→→
−− kji 442  and 

→→→
−− kji 23 linearly 

dependent ? Prove it with proper 
justification. 5 

d) i) Find the transformed equation of the 
curve 13)223)(132( =+−++ yxyx , 
when the axes are taken as the 
perpendicular lines 0132 =++ yx  and 

0223 =+− yx . 5 

 ii) Find the equation of the pair of tangents 
from the point (–2, 3 ) to the parabola 

xy 82 =  and the angle between the 
tangents. 5 

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

 i) Prove that the conic 

03961244 22 =−−−+− yxyxyx                 
is a parabola. 

 ii) Show that the locus of the poles of the 

normal chords of the ellipse 12

2

2

2
=+

b

y

a
x  is 

222
2

6

2

6
)( ba

y
b

x
a −=+ . 

 iii) Prove that the vectors )5,3,2( − , )3,2,1(  

and )1,0,7( −  are collinear. 
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 iv) If 
→→→→

−+= kji 6α , 
→→→→

+−= kji 43β , 

→→→→
+−= kji 332γ , then find the values of 

).(
→→→

× γβα  and 
→→→

× γβα ).( . 

 v) Show that the plane 049362 =−+− zyx  

touches the sphere 49222 =++ zyx  and 
find the point of contact. 

 vi) Find the shortest distance between two 

skew lines 1
3

1
8

3
3

−
−=

−
=

−
− zyx  and 

4
6

2
7

3
3

−
−=

−
+

=+ zyx . 

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

 i) Show that 

])[.(.|)()(|
→→→→→→→→→→

=××× cbadadcaba . 

 ii) Find the equation of a plane passing 
through the point ( 2, 3, –1 ) and is 

perpendicular to the vector 
→→→

+− kji 743 .  

 iii) Find the equation of the cone whose vertex 
is the origin and base is the circle 

222 ayx =+ , z = k. 

 iv) Discuss the position of the point ( 2, 3, 4 ) 
with respect to the sphere 

025642222 =−−−−++ zyxzyx . 

 v) Determine the direction ratios and direction 
cosines of the straight line 

zyxzyx 3207832 +−==−−− . 
 vi) Find the angle between the planes 

01 =+++ zyx  and 0242 =++− zyx . 

 vii) Transform 2cos2/12/1 θar =  to Cartesian 

equation. 
 viii) If the pair of straight lines 

02 22 =−− ypxyx  and 02 22 =−− yqxyx  
be such that each pair bisects the angles 
between the other pair, then prove that 

01 =+pq .  

    


