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§üÎ˚ É !ï˛ö â^ˇê˛y ˛õ)î≈üyö É 100

üyˆÏöÓ˚ =Ó˚&c É 70%

˛õ!Ó˚!üï˛ Ä ÎÌyÎÌ í˛z_ˆÏÓ˚Ó˚ çöƒ !ÓˆÏ¢£Ï ü)°ƒ ˆòÄÎ˚y •ˆÏÓ–

x÷k˛ Óyöyöñ x˛õ!Ó˚FåÈß¨ï˛y ~ÓÇ x˛õ!Ó˚‹ÒyÓ˚ •hflÏy«˛ˆÏÓ˚Ó˚ ˆ«˛ˆÏe ö¡∫Ó˚

ˆÜ˛ˆÏê˛ ˆöÄÎ˚y •ˆÏÓ– í˛z˛õyˆÏhsˇ ≤ÃˆÏŸ¿Ó˚ ü)°ƒüyö §)!ã˛ï˛ xyˆÏåÈ–

!Óû˛yà ÈÙÙÙÈ Ü˛

1– ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ SÚÜ˛Û xÌÓy ÚáÛV ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 10

SÜ˛V (i) xyˆÏÓ˚y•# ≤Ãîy°#Ó˚ (method of induction) §y•yˆÏÎƒ ˆòáyö

ˆÎÈÙÙÙÈ

(Cosθ1 + i Sinθ1)(Cosθ2 + i Sinθ2) ...... (Cosθn + i Sinθn)

= Cos(θ1 + θ2 + ......+ θn) + i Sin(θ1 + θ2 + ......+ θn)

~áyö ˆÌˆÏÜ˛ n∈Ν ÈÙÈ~Ó˚ çöƒ De MoivreÈÙÈ~Ó˚ í˛z˛õ˛õyòƒ!ê˛ ≤Ãüyî

Ü˛Ó̊&ö– 3+2

SMT-01

P.T.O.

(2)SMT-01

(ii) üƒy!ê˛∆: ≤Ãîy°#Ó˚ §y•yˆÏÎƒ §üyôyö Ü˛Ó˚&ö É

2x + 3y + z = 11, x + y + z = 6, 5x – y + 10z = 34 5

SáV (i) ˆòáyö ˆÎ 
1 1 1 1

x a x b x c x
+ + =

− − −  Îáö a > b > b > c > 0

§ü#Ü˛Ó˚̂ ÏîÓ˚ §Ü˛° Ó#ç ÓyhflÏÓ– 5

(ii) ˆòáyö ̂ Î

+  
+ = + + +  +

1

2 1 2 3
1 2 33

1 1 1 1 1 1
1 1 1 1
1 1 1

a
a a a a

a a aa
5

2– ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ SÚÜ˛Û xÌÓy ÚáÛV ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 10

SÜ˛V (i) A = {5, 6, 7, 8, 9}, B = {2, 4, 6, 8, 10, 12} ~ÓÇ

C = {3, 6, 9, 12} • Ï̂° ( ) ( ) ( )A B C A B A C− ∪ = − ∩ −
§¡õÜ≈̨ !ê˛Ó˚ §ï˛ƒï˛y !öÓ˚*˛õî Ü˛Ó˚&ö– 5

(ii) ~Ü˛ (Unity)ÈÙÈ~Ó˚ âöü)°=!° !òˆÏÎ˚ à!ë˛ï˛ ˆ§ê˛!ê˛ =î ≤Ã!e´Î˚yÓ˚

§y•yˆÏÎƒ ò° (group) àë˛ö Ü˛ˆÏÓ˚ !Ü˛öy ˛õÓ˚#«˛y Ü˛Ó˚&ö– 5

SáV (i) Î!ò R ~Ü˛!ê˛ !Ó˚Ç (ring) •Î˚ ~ÓÇ í z̨•yÓ˚ a §ò§ƒ!ê˛ Unity •Î˚ ï˛y• Ï̂°

ˆòáyö ˆÎ a §ò§ƒ divisor of zero •ˆÏÓ öy– 5

(ii) ( )0 1
0 0  ~•z üƒy!ê ∆̨:!ê˛Ó̊ xy•ẑ Ïàö üyö (eigen value) ~ÓÇ xy•ẑ Ïàö

ˆû˛QÓ˚=!° !öî≈Î˚ Ü˛Ó˚&ö– 3+2

3– ˆÎÈÙÈˆÜ˛yˆÏöy !ï˛ö!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 6×3=18

SÜ˛V ˆòáyö ˆÎ tan log 2
x iy

i
x iy

 − = +   §ü#Ü˛Ó˚î!ê˛ x2 – y2 = xy

˛õÓ˚yÓ,_ˆÏÜ˛ §)!ã˛ï˛ Ü˛ˆÏÓ˚– 6

SáV Î!ò x3 + px2 + qx + r = 0 §ü#Ü˛Ó˚̂ ÏîÓ˚ ~Ü˛!ê˛ Ó#ç

x˛õÓ˚ Ó#çmˆÏÎ˚Ó˚ §ü!‹TÓ˚ §üyö •Î˚ ï˛y•ˆÏ° ≤Ãüyî Ü˛Ó˚&ö ˆÎ

p3 + 8r  = 4pq 6
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(3)

SàV ˆòáyö ˆÎ 

2
2 4( )( )( )

2

a a b a c
b a b b c a b b c c a
c a c b c

− + +
+ − + = + + +
+ + −

6

SâV

1 1 1
1 2 1
1 1 3

A
− 

=  
− 

 üƒy!ê˛∆:!ê˛Ó˚ Ó˚ƒyB˛ (rank)ñ •zöˆÏí˛: (index)

~ÓÇ !§àˆÏöã˛yÓ˚ (signature) !öî≈Î˚ Ü˛Ó˚&ö– 3+2+1

SäV x3 – 6x – 9 = 0 §ü#Ü˛Ó˚î!ê˛ Ï̂Ü˛ CardanÈÙÈ~Ó˚ !öÎ˚ü xö%ÎyÎ˚#

§üyôyö Ü˛Ó˚&ö– 6

Sã˛V x3 + qx+ r = 0 §ü#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç=!° α, β, γ •ˆÏ°

ˆòáyö ˆÎ (β + γ)–1 + (γ + α)–1 + (α + β)–1 = q/r 6

4– ˆÎÈÙÈˆÜ˛yˆÏöy ã˛yÓ˚!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 3×4=12

SÜ˛V ç!ê˛° §Çáƒy (complex number)ÈÙÈ~Ó˚ °ày!Ó˚òˆÏüÓ˚ §ÇK˛y !òö–

3

SáV x3 = 1 •ˆÏ° ˆòáyö ˆÎ

2 2( ) 1a bx cxa b c x x
b c a b c a
c a b c a b

= + +
3

SàV üƒy!ê˛∆: 

2 3 5
1 4 5
1 3 4

A
− − 

= − 
− − 

 •ˆÏ° ˆòáyö ˆÎ A2 = A 3

SâV ˆòáyö ˆÎ ( )1 2 3
2 3 1  ~Ü˛!ê˛ Î%@¬ ˛õyÓ˚ü%ˆÏê˛¢ö ~ÓÇ

( )3 4 5 6
4 5 6 3  ~Ü˛!ê˛ xÎ%@¬ ˛õyÓ˚ü%ˆÏê˛¢ö !Óöƒy§– 3

SäV üƒy!ê˛∆: ( )2 1
1 3A −=  • Ï̂° A–1È ÙÈ~Ó˚ üyö !öî≈Î˚ Ü˛Ó˚&ö– 3

Sã˛V Descartes’ !öÎ˚ü xö%ÎyÎ˚# 3x4 + 12x2 + 5x – 4 = 0

§ü#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç=!°Ó˚ ≤ÃÜ,̨ !ï˛ !öÓ˚*˛õî Ü˛Ó˚&ö– 3

SåÈV Î!ò ç!ê˛° §ÇáƒyÓ˚ ˆ§ê˛ C •Î˚ ï˛ˆÏÓ í˛z•yÓ˚ ˆÎyˆÏàÓ˚ Ä =ˆÏîÓ˚ ~Ü˛Ü˛

(identity) §ò§ƒ ò%!ê˛ !°á%ö ~ÓÇ ¢)öƒ öÎ˚ ~üö ~Ü˛!ê˛ §òˆÏ§ƒÓ˚

!Ó˛õÓ˚#ï˛ (inverse) §ò§ƒ ÌyÜ˛ˆÏ° ï˛y !öî≈Î˚ Ü˛Ó˚&ö– 3

SçV ≤Ãüyî Ü˛Ó˚&ö ˆÎ a ~ÓÇ b ~Ü˛!ê˛ ˆ«˛e (field) F ÈÙÈ~Ó˚ §ò§ƒ •ˆÏ°

(– a) . b = – (a . b) 3

!Óû˛yà ÈÙÙÙÈ á

5– ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ SÚÜ˛Û xÌÓy ÚáÛV ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 10

SÜ˛V (i) x= x′Cosθ – y′Sinθ, y= x′Sinθ + y′Cosθ ~•z Ó˚*˛õyhsˇˆÏÓ˚Ó˚

§y•yˆÏÎƒ ax2 + 2hxy+ by2  Ó˚y!¢üy°y!ê˛ a′x′2 + 2h′x′y′ + b′y′2È
ÙÈˆï˛ Ó˚*˛õyhsˇ!Ó˚ï˛ •ˆÏ° ≤Ãüyî Ü˛Ó˚&ö ˆÎ ab – h2 = a′b′ – h′2 5

(ii) ax2 + 2hxy+ by2 = 0 §Ó˚°ˆÏÓ˚áymˆÏÎ˚Ó˚ ~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áy

a′x2 + 2h′xy+ b′y2 = 0 §Ó˚° Ï̂Ó˚áym Ï̂Î˚Ó˚ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áyÓ˚ §!•ï˛

°¡∫ •ˆÏ° ̂ òáyö ̂ Îñ

(aa′ – bb′)2 + 4(ah′ + hb′) (ha′ + bh′) = 0 5

SáV (i) ≤Ãüyî Ü˛Ó˚&ö ˆÎñ 
l

ACos BSin
r

= θ+ θ  §Ó˚°ˆÏÓ˚áy!ê˛

1
l

eCos
r

= + θ  Ü˛!îÜ˛ˆÏÜ˛ flõ¢≈ Ü˛Ó˚ˆÏÓ Î!ò (A – e)2 + B2 = 1

•Î˚– 5

(ii) x2 + 4xy + y2 – 2x + 2y + 6 = 0  Ü˛!îˆÏÜ˛Ó˚ §ü#Ü˛Ó˚î!ê˛ˆÏÜ˛

xyò¢≈ xyÜ˛yˆÏÓ˚ (standard form) ˛õ!Ó˚Ó!ï≈˛ï˛ Ü˛ˆÏÓ˚ í˛z•yÓ˚ ≤ÃÜ,˛!ï˛

!öÓ˚*˛õî Ü˛Ó˚&ö– 5

6– ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ SÚÜ˛Û xÌÓy ÚáÛV ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 10

SÜ˛V (i) ˆòáyö ˆÎ l + m + n = 0 ~ÓÇ l2 + m2 + n2 = 0 §¡õÜ≈˛ ˆÌˆÏÜ˛

ˆÎ ò%!ê˛ §Ó˚° Ï̂Ó˚áyÓ˚ !òà Ï̂Ü˛y§y•zö !öî≈#ï˛ • Ï̂Ó ï˛yÓ˚y ˛õÓ˚flõ Ï̂Ó˚Ó˚ §!•ï˛

°¡∫– 5

SMT-01 SMT-01 (4)
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(ii) 1
x y z

a b c
+ + =  §üï˛°!ê˛ x«˛eÎ˚ˆÏÜ˛ A, B, C !Ó®%ˆÏï˛ ˆåÈò

Ü˛ Ï̂Ó˚̂ ÏåÈ– Î!ò ABC Ó,̂ Ï_Ó˚ í z̨̨ õ!Ó˚!fliï˛ P ~Ü˛!ê˛ ã˛°üyö !Ó®% •Î˚ ï˛ Ï̂Ó

ˆòáyö ˆÎ OP S‘O’  ü)°!Ó®%V §Ó˚°ˆÏÓ˚áy§ü)ˆÏ•Ó˚ myÓ˚y í˛zq(ï˛ ¢B%˛Ó˚

§ü#Ü˛Ó˚î É

  0
b c c a a b

yz zx xy
c b a c b a

     + + + + + =           5

SáV (i)
1 2 3

2 3 4

x y z− − −= =  ~ÓÇ 
2 4 5

3 4 5

x y z− − −= =

§Ó˚°ˆÏÓ˚áyò%!ê˛Ó˚ ö)ƒöï˛ü ò)Ó˚c (shortest distance) !öî≈Î˚ Ü˛Ó˚&ö– 5

(ii) lx + my + nz + d = 0 §üï˛°!ê˛

x2 + y2 + z2 – 2x – 2y – 4z = 0 ˆày°Ü˛ˆÏÜ˛ flõ¢≈ Ü˛Ó˚yÓ˚

¢ï≈˛ !öî≈Î˚ Ü˛Ó˚&ö– 5

7– ˆÎÈÙÈˆÜ˛yˆÏöy ò%!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 4×2=8

SÜ˛V lx + my + n = 0 §Ó˚°ˆÏÓ˚áyÓ˚ 

22

2 2 1yx
a b

+ =  í˛z˛õÓ,ˆÏ_Ó˚

§yˆÏ˛õˆÏ«˛ ˆüÓ˚& (pole)ÈÙÈ~Ó˚ fliyöyB˛ !öî≈Î˚ Ü˛Ó˚&ö– 4

SáV ˆòáyö ˆÎ 2x2 – 3xy + y2 = 0 §Ó˚°ˆÏÓ˚áymˆÏÎ˚Ó˚ ˆÜ˛yˆÏîÓ˚

§ü!má[˛Ü˛m Ï̂Î˚Ó˚ §ü#Ü˛Ó˚î 3x2 + 2xy – 3y2 = 0 4

SàV (r1, θ1) !Ó®% ˆÌˆÏÜ˛ rcos (θ – α) = p §Ó˚°ˆÏÓ˚áyÓ˚ °¡∫ò)Ó˚c

!öî≈Î˚ Ü˛Ó˚&ö– 4

SâV ~Ü˛!ê˛ !Ó®%Ó˚ fliyöyB˛ !öî≈Î˚ Ü˛Ó˚&ö Îy x«˛mˆÏÎ˚Ó˚

4 3 3 4
2, 2

5 5 5 5
x x y y x y= − + = + −′ ′

~•z Ó˚*˛õyhsˇˆÏÓ˚Ó˚ ú˛ˆÏ° x˛õ!Ó˚Ó!ï≈˛ï˛ ÌyˆÏÜ˛– 4

SMT-01(5)

8– ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ SÚÜ˛Û xÌÓy ÚáÛV ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 7×1=7

SÜ˛V (i) ~Ü˛•z !Ó®%àyü# !ï˛ö!ê˛ §Ó˚°ˆÏÓ˚áyÓ˚ !òàˆÏÜ˛y§y•zö=!° (l1,m1,n1),

(l2,m2,n2), (l3,m3,n3) •ˆÏ° ˆòáyö ˆÎ í˛z•yÓ˚y ~Ü˛ï˛°#Î˚ •ˆÏÓ Î!ò

11 1

222

33 3

0
nl m
nml

ml n
=  •Î˚– 4

(ii) ~Ü˛!ê˛ °¡∫Ó,_yÜ˛yÓ˚ ¢B%̨ Ó˚ §ü#Ü˛Ó˚î !öî≈Î˚ Ü˛Ó˚&ö ÎyÓ˚ ¢#£Ï≈!Ó®% ü)°!Ó®%ñ

xˆÏ«˛Ó˚ §ü#Ü˛Ó˚î 2 1 2= =yx z  ~ÓÇ xô≈¢#£Ï≈ˆÏÜ˛yî 60º. 3

SáV (i) (–6, 4, 5) ~ÓÇ (6, –2, 1) !Ó®%mˆÏÎ˚Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áy!ê˛

ˆÜ˛yö‰ !Ó®%ˆÏï˛ zox ï˛°ˆÏÜ˛ ̂ åÈò Ü˛ˆÏÓ˚ˆÏåÈ ï˛y !öî≈Î˚ Ü˛Ó˚&ö– 4

(ii) x2 + y2 + z2 – ax – 2y + 12z + 4 = 0 ~ÓÇ

x2 + y2 + z2 = 1 ̂ ày°Ü˛mÎ ̊aÈÙÈ~Ó˚ ˆÜ˛yˆÏöy !ÓˆÏ¢£Ï üyˆÏöÓ˚ çöƒ

˛õÓ˚flõÓ˚ˆÏÜ˛ flõ¢≈ Ü˛Ó˚ˆÏÓ !Ü˛⁄ í˛z_ˆÏÓ˚Ó˚ §˛õˆÏ«˛ Î%!_´ !òö– 3

!Óû˛yà ÈÙÙÙÈ à

9– ˆÎÈÙÈˆÜ˛yˆÏöy ~Ü˛!ê˛ SÚÜ˛Û xÌÓy ÚáÛV ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 9×1=9

SÜ˛V (i) ˆòáyö ˆÎ − − − + + +
r r r r r r r r r

3 7 4 , 3 2 , 2 2a b c a b c a b ĉ̨ û˛QÓ˚

!ï˛ö!ê˛ ~Ü˛ï˛°#Î˚– 5

(ii) ˆû˛QÓ˚ ≤Ãîy°#Ó˚ §y•yˆÏÎƒ ˆòáyö ˆÎ ~Ü˛!ê˛ !eû%˛ˆÏçÓ˚ üôƒüyeÎ˚

§ü!Ó®%– 4

SáV (i) ~Ü˛!ê˛ ï˛ˆÏ°Ó˚ ˆû˛QÓ˚ §ü#Ü˛Ó˚î !öî≈Î˚ Ü˛Ó˚&ö Îy ü)°!Ó®%àyü# ~ÓÇ

2 2i j k+ +
r r r

 Ä 2 4i j k− −
r r r

 ̂ û˛QÓ˚mˆÏÎ˚Ó˚ §!•ï˛ §üyhsˇÓ˚y°– 5

(ii) ˆòáyö ˆÎ A(2, 3, 4), B(1, 2, 3), C(4, 2, 3) !Ó®%eÎ˚ ~Ü˛!ê˛

§ü Ï̂Ü˛yî# !eû%̨ ç àë˛ö Ü˛ Ï̂Ó˚– 4

10– ˆÎÈÙÈˆÜ˛yˆÏöy ò%!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !òö É 3×2=6

SÜ˛V Î!ò ABC !eû%˛ˆÏçÓ˚ BC, CA ~ÓÇ AB Óy‡Ó˚ üôƒ!Ó®% ÎÌye´ˆÏü D, E

~ÓÇ F • Ï̂° ≤Ãüyî Ü˛Ó˚&ö 0AD BE CF+ + =
uuur uuur uuur

3

SMT-01 (6)

P.T.O.



SáV Î!ò a b a b+ = −
r r r r

 •Î˚ñ ï˛ˆÏÓ ˆòáyö ˆÎ a
r

 ~ÓÇ b
r

 ˛õÓ˚flõˆÏÓ˚Ó˚ í˛z˛õÓ˚

°¡∫– 3

SàV 3 2i j k− −
r r r

 ~ÓÇ 2 3i j k− −
r r r

 ~•z í˛zû˛Î˚ ˆû˛QˆÏÓ˚Ó˚ §!•ï˛ °¡∫ ~Ü˛Ü˛

ˆû˛QÓ˚ !öî≈Î˚ Ü˛Ó˚&ö– 3

SâV !ï˛ö!ê˛ ˆû˛QÓ˚ , ,α β γ
ur ur r

 §üï˛°#Î˚ •ÓyÓ˚ ≤ÃˆÏÎ˚yçö#Î˚ Ä ÎˆÏÌ‹T ¢ï≈˛

0 α β γ = 
ur r r

 ≤Ãüyî Ü˛Ó˚&ö– 3

SMT-01(7)


