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

 ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

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) 2cos 1− -AÃ[˝ ]ÁXm◊_ ◊XSÔÃ^ EıÃ[˝”X* 5 

  ii) 0222 =+− xx  a]›EıÃ[˝S◊ªRÙOÃ[˝ V«◊ªRÙO [˝›L βα,  

c˜„_ VÓ ]Ã^\ˆÁ„Ã[˝Ã[˝ =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó ÂVFÁX Â^ 

4
cos2

1
2 πβα n
n

nn +
=+ , n AEı◊ªRÙO W˝XÁ±¡Eı 

Y…SÔaeFÓÁ*   5 

 F) i) ^◊V 0132262 234 =+++− xxxx

a]›EıÃ[˝S◊ªRÙOÃ[˝ AEı◊ªRÙO [˝›L i32 +  c˜Ã^, %XÓ 

[˝›Lm◊_ ◊XSÔÃ^ EıÃ[˝”X* 5 

  ii) ^◊V ⎟
⎠
⎞⎜

⎝
⎛= 10

01I  A[˝e ⎟
⎠
⎞⎜

⎝
⎛= 00

10E  c˜Ã^, 

Y“]ÁS EıÃ[˝”X Â^ BIBI 368)32( 2 +=+ . 5 

 G) i) Y“]ÁS EıÃ[˝”X Â^ ^◊V ABA =\  c˜Ã^, TˆÁc˜„_  
φ=∩ BA . 5 

  ii) G–”Y G-AÃ[˝ Â^ ÂEıÁ„XÁ =YÁVÁX a, b, c-AÃ[˝ LXÓ 

ÂVFÁX Â^ cbcoaboa =⇒= . 5 

 H) i) ÂVFÁX Â^,  

   
cbaab

acbac
bccba

++−−
−++−
−−++

   

                                ))()((2 baaccb +++=  5 

  ii) EıÁQÔˆX-AÃ[˝ Yà˘◊Tˆ„Tˆ 0133 =+− xx  

a]›EıÃ[˝S◊ªRÙO a]ÁW˝ÁX EıÃ[˝”X* 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) ii )1( + -AÃ[˝ ]«FÓ ]ÁX ◊XSÔÃ^ EıÃ[˝”X* 6 

 ii) ]ÓÁ◊ÆœÙj 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−−
−−−=

232
121
001

A -ÂEı AEı◊ªRÙO Y“◊Tˆa] C 

AEı◊ªRÙO ◊[˝Y“◊Tˆa] ]ÓÁ◊ÆœÙj-AÃ[˝ Â^ÁGZı_ Ã[˝÷„Y Y“EıÁ` 

EıÃ[˝”X* 6 

 iii) ^◊V V_ G-AÃ[˝ AEı◊ªRÙO %W˝V_ H c˜Ã^ A[˝e k , H-AÃ[˝ 

AEı◊ªRÙO %W˝V_ c˜Ã^ TˆÁc˜„_ Y“]ÁS EıÃ[˝”X Â^ k, G-AÃ[˝ 

AEı◊ªRÙO %W˝V_* 6 

 iv) ^◊V )4,3,2,1(=s  A[˝e ⎟
⎠
⎞⎜

⎝
⎛= 2431

4321f  

⎟
⎠
⎞⎜

⎝
⎛= 1432

4321g  A[˝e
 

⎟
⎠
⎞⎜

⎝
⎛= 3124

4321h  

c˜Ã^ Tˆ„[˝ ÂVFÁX Â^ hfgghf )()( = . 6 

 v) ÂV-EıÁ„Tˆ¤Ã[˝ =YYÁ„VÓÃ[˝ aÁc˜Á„^Ó ÂVFÁX Â^ 

0132 347 =−+− xxx  a]›EıÃ[˝S◊ªRÙOÃ[˝ %‹ôˆTˆf 

ªJÙÁÃ[˝◊ªRÙO EıÁî◊XEı [˝›L UÁEı„[˝* 6 

 vi) },,,{ dcbaA =  A[˝e },,{ cbaB =  V«◊ªRÙO ÂaªRÙO* 

)()( ABBA ×∩×  A[˝e )(\)( ABBA ××  ◊XSÔÃ^ 

EıÃ[˝”X* 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^ 22
2logsin

ba
ab

iba
ibai

+
=⎟

⎠
⎞⎜

⎝
⎛

+
− , a, 

b [˝Áÿôˆ[˝ aeFÓÁ* 3 

 ii) ^«◊N˛ac˜ AEı◊ªRÙO T«ˆ_ÓTˆÁ a+„EÔıÃ[˝ =VÁc˜Ã[˝S ◊VX* 3 

 iii) ^◊V AEı◊ªRÙO aa›] Âa‰ªRÙOÃ[˝ =YÁVÁX aeFÓÁ n c˜Ã^, 

TˆÁc˜„_ B Âa‰ªRÙOÃ[˝ =Y„a‰ªRÙOÃ[˝ aeFÓÁ n2 * A◊ªRÙO Y“]ÁS 

EıÃ[˝”X* 3 

 iv) ]ÓÁ◊ÆœÙj ⎟
⎠
⎞⎜

⎝
⎛= 42

31A -AÃ[˝ LXÓ ÂEıc˜O◊_-c˜ÓÁ◊]_ªRÙOX 

Y“◊TˆYÁ„VÓÃ[˝ aTˆÓTˆÁ ^ÁªJÙÁc˜O EıÃ[˝”X* 3 

 v) ◊[˝ÿôˆÁÃ[˝ XÁ Eı„Ã[˝ 
2138
1149
3127

−
−
−

 ◊XSÔÁÃ^Eı◊ªRÙOÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 3 

 vi) Y“]ÁS EıÃ[˝”X Â^ V«◊ªRÙO aÁ[˝◊Ã[˝e-AÃ[˝ ÊªK˜V AEı◊ªRÙO aÁ[˝◊Ã[˝e*  

   3 

 vii) RRf →: , Â^FÁ„X 2)( 2 −+= xxxf . Ac˜O 

◊ªJÙyS◊ªRÙOÃ[˝ Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* [ −R [˝Áÿôˆ[˝ aeFÓÁÃ[˝ 

ÂaªRÙO ]. 3 
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 viii) AEı◊ªRÙO AEıEı ac˜ ◊[˝◊X]Ã^› ◊Ã[˝e, R c˜OX◊ÆœÙGÁ_ Âl˘y 

c˜„[˝, ^◊V A[˝e ÂEı[˝_]Áy ^◊V Ra ∈≠∀ 0 , 

vuavau =⇒= , Rvu ∈, , A◊ªRÙO Y“]ÁS EıÃ[˝”X* 3 

◊[˝\ˆÁG - Hı 

[ Y…SÔ]ÁX : 50 ] 

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

4* Eı) i) Y“]ÁS EıÃ[˝”X Â^ 02 22 =++ byhxyax  A[˝e 

1=+ mylx  aÃ[˝_„Ã[˝FÁ ◊TˆX◊ªRÙO •ÁÃ[˝Á G◊PˆTˆ 

◊≈y\«ˆL◊ªRÙO a]„EıÁS› ◊≈y\«ˆL c˜„[˝ ^◊V 

0)2)(( 22 =+++ bmhlmalba  c˜Ã^*  5 

  ii) 06224 22 =++−++ yxyxyx

a]›EıÃ[˝S◊ªRÙO„Eı %ÁV`ÔÁEıÁ„Ã[˝ Y“EıÁ` EıÃ[˝”X A[˝e 

Eı◊SEı◊ªRÙOÃ[˝ Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 5 

 F) i) Y“]ÁS EıÃ[˝”X Â^ axy 42 = -AÃ[˝ &`Ô„EıÃ[˝ 

axyx 222 =+  [˝ „w¯Ã[˝ aÁ„Y„l˘ Â]Ã[˝”Ã[˝ 

aá˚ÁÃ[˝Y„UÃ[˝ a]›EıÃ[˝S c˜Ã^ AEı◊ªRÙO [˝ w¯ 

axyx =+ 22 . 5 

  ii) ),( 11 yx  ◊[˝≥V«„Tˆ 12

2

2

2
=+

b
y

a
x  =Y[˝ „w¯Ã[˝ 

%◊\ˆ_„∂ëˆÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 5 

G) i) ( 1, 1, 2 ) C ( 2, 4, 3 ) ◊[˝≥V«GÁ]› Â^ a]Tˆ_ 

0573 =++− zyx  a]Tˆ„_Ã[˝ aÁ„U _∂ëˆ\ˆÁ„[˝ 

%[˝ÿöˆÁX Eı„Ã[˝, TˆÁÃ[˝ a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 5 

  ii) zyxzyx 3207832 +−==−−+  Ac˜O 

aÃ[˝_„Ã[˝FÁÃ[˝ a]›EıÃ[˝S◊ªRÙO Y“◊Tˆa] %ÁEıÁ„Ã[˝ ◊XSÔÃ^ 

EıÃ[˝”X* 5 

H) i) ÂVFÁX Â^ 
→→→

−− cba 473 , 
→→→

+− cba 23 , 
→→→

++ cba 2   Â\ˆkÙÃ[˝m◊_ a]Tˆ_›Ã^, Â^FÁ„X 
→→→
cba ,,  Â^ ÂEıÁ„XÁ ◊TˆX◊ªRÙO Â\ˆkÙÃ[˝*  5 

 ii) AEı◊ªRÙO ◊X◊V¤rÙ ◊[˝≥V«GÁ]› A[˝e V«◊ªRÙO Y“Vw¯ 

aÃ[˝_„Ã[˝FÁÃ[˝ a]Á‹ôˆÃ[˝Á_ a]Tˆ„_Ã[˝ Â\ˆkÙÃ[˝ a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X* 5 

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

 i) ]…_◊[˝≥V«„Eı %Y◊Ã[˝[˝◊Tˆ¤Tˆ ÂÃ[˝„F _∂ëˆ Ã[˝÷YÁ‹ôˆ„Ã[˝Ã[˝ Zı„_ 

◊•HÁTˆ Ã[˝Á◊`]Á_Á ( )2 22 byhxyax ++ XT«ˆX ◊•HÁTˆ 

Ã[˝Á◊`]Á_Á ( 22 2 ybyxhxa ′′+′′′+′′ )-A Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ 

c˜„_ ÂVFÁX Â^  

  (a)  baba +=′+′  

  (b)  22 habhba −=′−′′ . 6 

 ii) ÂVFÁX Â^, θθ sincos1 BAr += aÃ[˝_„Ã[˝FÁ◊ªRÙO 

θcos2ar =  [˝ w¯„Eı &`Ô EıÃ[˝„[˝ ^◊V

1222 =+ AaBa  c˜Ã^*   6 
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 iii) 1=++ c
z

b
y

a
x  a]Tˆ_◊ªRÙO %l˘yÃ^„Eı A, B, C 

◊[˝≥V«„Tˆ ÊªK˜V Eı„Ã[˝* Â^ `·«¯Ã[˝ `›bÔ◊[˝≥V« ]…_◊[˝≥V« A[˝e 

ABC ◊≈y\«ˆ„LÃ[˝ Y◊Ã[˝[˝ w¯ ◊XÃ^Á]Eı ÂÃ[˝FÁ TˆÁÃ[˝ a]›EıÃ[˝S 

◊XSÔÃ^ EıÃ[˝”X*   6 

 iv) ( 1,0,0 ), ( 0,1,0 ) A[˝e ( 0,0,1 ) ◊[˝≥V«GÁ]› A[˝e 

1522 =−+ zyx  a]Tˆ_ &`ÔEıÁÃ[˝› ÂGÁ_„EıÃ[˝ 

a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 6 

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

%[˝ÿöˆÁX Â\ˆkÙÃ[˝ ^UÁy‘„]   
→→→

++− cba 532 , 
→→→

++ cba 32 , 
→→

− ca7 . 6 

 vi) ( 2, 0, 4 ) A[˝e (–4, –2, –6) Ac˜O ◊[˝≥V« V«◊ªRÙOÃ[˝ 

ae„^ÁGEıÁÃ[˝› aÃ[˝_„Ã[˝FÁ xy a]Tˆ„_ Â^ %X«YÁ„Tˆ 

◊[˝\ˆN˛ c˜Ã^ TˆÁ ◊XSÔÃ^ EıÃ[˝”X A[˝e ÊªK˜V◊[˝≥V«Ã[˝ ÿöˆÁXÁ·¯ 

◊XSÔÃ^ EıÃ[˝”X*   6 

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

 i) 02 22 =++ byhxyax -AÃ[˝ AEı◊ªRÙO aÃ[˝_„Ã[˝FÁÃ[˝ 

Y“[˝STˆÁ %YÃ[˝◊ªRÙOÃ[˝ ◊TˆXmS c˜„_ ÂVFÁX Â^ 

abh 43 2 = . 3 

 ii) Y“]ÁS EıÃ[˝”X Â^, 
012117151615 22 =+−+−+ yxyxyx  

a]›EıÃ[˝S◊ªRÙO AEı◊ªRÙO ^«GΩ _∂ëˆ aÃ[˝_„Ã[˝FÁ ◊X„V¤` Eı„Ã[˝* 3 

 iii) AEı◊ªRÙO aÃ[˝_„Ã[˝FÁÃ[˝ Â]Ã[˝” a]›EıÃ[˝S ◊XSÔÃ^ EıÃ[˝”X* 3 

 iv) Â^ ABC ◊≈y\«ˆ„LÃ[˝ `›bÔ◊[˝≥V«yÃ^ ^UÁy‘„] 

),,( 111 zyxA ≡ , ),,( 222 zyxB ≡  A[˝e 

),,( 333 zyxC ≡  TˆÁÃ[˝ \ˆÃ[˝„Eı‰≥V–Ã[˝ ÿöˆÁXÁ·¯ ◊XSÔÃ^ 

EıÃ[˝”X*   3 

 v) 4=++ zyx , 42 =−− zyx  aÃ[˝_„Ã[˝FÁ◊ªRÙOÃ[˝ ◊VG 

◊X„V¤`Eı ÂEıÁaÁc˜OX ◊XSÔÃ^ EıÃ[˝”X* 3 

 vi) ÂVFÁX Â^, ][2],,[
→→→→→→→→→

=+++ cbaaccbba .  
   3 

 vii) 
→→

+ ki , 
→→→

++− kji 2 , 
→→→

+− kji3  Ac˜O Â\ˆkÙÃ[˝ 

◊TˆX◊ªRÙO AEı◊ªRÙO ◊≈y\«ˆ„LÃ[˝ ◊TˆX◊ªRÙO [˝Áß •ÁÃ[˝Á ◊X„V¤≈◊`Tˆ 

EıÃ[˝Á ^ÁÃ^* A◊ªRÙO ◊Eı aTˆÓ ? ^«◊N˛ ◊VX* 3 

 viii) 
→→→→

++= kjbiA 2  A[˝e 
→→→→

−−= kjiB 224

Â\ˆkÙÃ[˝ V«◊ªRÙO YÃ[˝&„Ã[˝Ã[˝ =YÃ[˝ _∂ëˆ c˜„_ b-AÃ[˝ ]ÁX EıTˆ 

c˜„[˝ ?   3  
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( English Version ) 
 

Group – A  
[ Full Marks : 20 ] 

  Answer any two questions. 10 × 2 = 20 

1. a) i) Find the value of 2cos 1− . 5 

  ii) βα,  are the two roots of the equation 

0222 =+− xx . Using De Moivre's 

theorem, show that 

4
cos2

1
2 πβα n
n

nn +
=+ , n is a positive 

integer. 5 

 b) i) i32 +  is a root of the equation 

0132262 234 =+++− xxxx . Find the 

other roots. 5 

  ii) If ⎟
⎠
⎞⎜

⎝
⎛= 10

01I  and ⎟
⎠
⎞⎜

⎝
⎛= 00

10E , show 

that BIBI 368)32( 2 +=+ . 5 

 c) i) Prove that, if ABA =\ , then   

φ=∩ BA . 5 

  ii) For a,b,c in a group G, prove that 

cbcoaboa =⇒= . 5 

 d) i) Show that, 

cbaab
acbac
bccba

++−−
−++−
−−++

   

                                ))()((2 baaccb +++=  5 

  ii) Solve the equation 0133 =+− xx  by 

Cardon's method. 5 

Group – B  
[ Full Marks : 18 ] 

   Answer any three questions. 6 × 3 = 18 

2. i) Find the principal value of ii )1( + . 6 

 ii) Express 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

−−
−−−=

232
121
001

A  as a sum of a 

symmetric and a skew-symmetric matrix. 6 

 iii) If H be a subgroup of a group G and k be a 

subgroup of H, then show that k is a 

subgroup of G. 6 

 iv) If )4,3,2,1(=s  and ⎟
⎠
⎞⎜

⎝
⎛= 2431

4321f  

⎟
⎠
⎞⎜

⎝
⎛= 1432

4321g  ⎟
⎠
⎞⎜

⎝
⎛= 3124

4321h  then 

show that hfgghf )()( = . 6 
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 v) Apply Descartes' rule of signs to show that 

the equation 0132 347 =−+− xxx  has at 

least four imaginary roots. 6 

 vi) },,,{ dcbaA =  and },,{ cbaB = . Find 

)()( ABBA ×∩×  and )(\)( ABBA ×× . 6 

Group – C  
[ Full Marks : 12 ] 

   Answer any four questions. 3 × 4 = 12 

3. i) Prove that 22
2logsin

ba
ab

iba
ibai

+
=⎟

⎠
⎞⎜

⎝
⎛

+
− , a, b 

real numbers. 3 

 ii) Give an example of an equivalence relation 

with justification. 3 

 iii) If a finite set has n number of elements, 

then prove that the number of subsets of 

that set is n2 . 3 

 iv) Verify Cayley-Hamilton theorem for the 

matrix ⎟
⎠
⎞⎜

⎝
⎛= 42

31A . 3 

 v) Without expanding, find the value of the 

determinant 
2138
1149
3127

−
−
−

. 3 

 vi) Prove that intersection of two subrings is a 

subring. 3 

 vii) RRf →: , where 2)( 2 −+= xxxf . Find 

the nature of the mapping. [ →R set of real 

numbers ]. 3 

 viii) Prove that a commutative ring R with unity 

is an integral domain iff Ra ∈≠∀ 0 , 

vuavau =⇒= , Rvu ∈, . 3 

Group – D 

[ Full Marks : 50 ] 

               Answer any two questions. 10 × 2 = 20 

4. a) i) Show that the triangle formed by the 

straight lines 02 22 =++ byhxyax  and 

the straight line 1=+ mylx  is right 

angled, if 0)2)(( 22 =+++ bmhlmalba .  

    5 

  ii) Reduce the equation 

06224 22 =++−++ yxyxyx  to the 

canonical form and determine the 

nature of the conic represented by it. 5 
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 b) i) Prove that the locus of the poles of the 

tangents to the parabola axy 42 =  with 

respect to the circle axyx 222 =+  is 

the circle axyx =+ 22 . 5 

  ii) Find the equation of the normal to the 

ellipse 12

2

2

2
=+

b
y

a
x  at the point ),( 11 yx .  

    5 

c) i) Find the equation of the plane passing 

through the points ( 1, 1, 2 ) and             

( 2, 4, 3 ) and perpendicular to the 

plane 0573 =++− zyx . 5 

  ii) Find the equation of the straight line in 

the symmetrical form as given by 

zyxzyx 3207832 +−==−−+ . 5 

d) i) Show that the vectors 
→→→

−− cba 473 , 

→→→
+− cba 23 , 

→→→
++ cba 2  are coplanar 

where 
→→→
cba ,,  are any three vectors. 5 

 ii) Find the equation (vector) of a plane 

through a given point and parallel to 

the given straight lines. 5 

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

 i) If, by the orthogonal transformation 

without change of origin, the         

expression 22 2 byhxyax ++  be changed 

into 22 2 ybyxhxa ′′+′′′+′′  then show that 

(a)  baba +=′+′ ,  

  (b)  22 habhba −=′−′′ . 6 

 ii) Show that the straight line 

θθ sincos1 BAr +=  touches the circle 

θcos2ar =  if 1222 =+ AaBa . 6 

 iii) The plane 1=++ c
z

b
y

a
x  meets the 

coordinate axes at A, B, C. Find equation of 

the cone generated by the straight lines 

drawn from O to meet the circle ABC. 6 

 iv) Find the equation of the sphere which 

passes through the points ( 1,0,0 ), ( 0,1,0 ) 

and ( 0,0,1 ) and which touches the plane 

1522 =−+ zyx . 6 
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 v) Prove that the three points A,B,C whose 

position vectors are 
→→→

++− cba 532 , 

→→→
++ cba 32 , 

→→
− ca7  are collinear. 6 

 vi) Find the ratio in which the straight line 

joining the points ( 2, 0, 4 ) and (–4, –2, –6) 

is divided by the xy-plane. Also find the 

coordinates of the point of interaction. 6 

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

 i) Slope of one of the straight lines 

02 22 =++ byhxyax  is three times the 

slope of the other line, show that 

abh 43 2 = . 3 

 ii) Prove that 

012117151615 22 =+−+−+ yxyxyx  

represents a pair of perpendicular straight 

lines. 3 

 iii) Find the polar equation of a straight line. 3 

 iv) Three vertices of a triangle ABC are 

),,( 111 zyxA ≡ , ),,( 222 zyxB ≡ , 

),,( 333 zyxC ≡ . Find the coordinates of its 

centroid. 3 

 v) Find the direction cosines of the straight 

line 4=++ zyx , 42 =−− zyx . 3 

 vi) Show that ][2],,[
→→→→→→→→→

=+++ cbaaccbba .  

   3 

 vii) Three vectors 
→→

+ ki , 
→→→

++− kji 2 , 

→→→
+− kji3  will be presented by the three 

sides of a triangle. Is it true ? Justify. 3 

 viii) Find the value of b so that the vectors 
→→→→

++= kjbiA 2  and 
→→→→

−−= kjiB 224  

are perpendicular to each other. 3  

    


