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PART - III

UÀtÂvÀ À/MATHEMATICS

(PÀ£ÀßqÀ ªÀÄvÀÄÛ EAVèµï s̈ÁµÁAvÀgÀUÀ¼ÀÄ/Kannada & English Versions)

À̧ªÀÄAiÀÄ : 3 UÀAmÉUÀ¼ÀÄ ] [ ¥ÀgÀªÀiÁªÀ¢ü CAPÀUÀ¼ÀÄ :  200

Time Allowed : 3 Hours ] [ Maximum Marks : 200

À̧ÆZÀ£É : (1) ¥Àæ±Éß ¥ÀwæPÉAiÀÄ£ÀÄß CzÀgÀ ªÀÄÄzÀætzÀ CZÀÄÑPÀlÄÖvÀ£ÀPÁÌV ¥ÀjÃQë¹j.  AiÀiÁªÀÅzÉÃ £ÀÆå£ÀvÉUÀ½zÀÝ°è

vÀPÀëtªÉÃ PÉÆoÀr ªÉÄÃ°éZÁgÀPÀjUÉ w½¹j.

(2) §gÉAiÀÄ®Ä ªÀÄvÀÄÛ CqÀØUÉgÉ J¼ÉAiÀÄ®Ä ¤Ã° CxÀªÁ PÀ¥ÀÄà ±Á»AiÀÄ£ÀÄß §¼À¹j ºÁUÀÆ

DPÀÈwUÀ¼À£ÀÄß gÀa À̧®Ä ¥É¤ì̄ ï §¼À¹j.

Instructions : (1) Check the question paper for fairness of printing.  If there is any lack of

fairness, inform the Hall Supervisor immediately.

(2) Use Blue or Black ink to write and underline and pencil to draw diagrams.

[ Turn over

¨sÁUÀ-A / PART - A

À̧ÆZÀ£É : (i) J¯Áè ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¹. 40x1=40

(ii) PÉ¼ÀUÉ PÉÆlÖ £Á®ÄÌ DAiÉÄÌUÀ¼À°è À̧ÆPÀÛªÁzÀ GvÀÛgÀªÀ£ÀÄß Dj¹ ªÀÄvÀÄÛ CzÀgÀ DAiÉÄÌAiÀÄ
À̧ASÉå ªÀÄvÀÄÛ CªÀÅUÀ¼À GvÀÛgÀªÀ£ÀÄß §gÉ¬Äj.

Note : (i) Answer all the questions.

(ii) Choose the most suitable answer from the given four alternatives and write
the option code and corresponding answer.
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1. MAzÀÄ ªÉÃ¼É A AiÀÄÄ DqÀðgï 3 gÀ ªÀiÁånæPïì DzÀgÉ, det (kA) AiÀÄÄ :
(1) k3 det (A) (2) k2 det (A) (3) k det (A) (4) det (A)

If A is a matrix of order 3, then det (kA) is :

(1) k3 det (A) (2) k2 det (A) (3) k det (A) (4) det (A)

2. MAzÀÄ ªÉÃ¼É 
0 0

A 
0 5

 
 
 

= , DzÀgÉ A12 :

(1)
0 0

0 60

 
 
 

(2) 12

0 0

0 5

 
 
  

(3)
0 0

0 0

 
 
 

(4)
1 0

0 1

 
 
 

If 
0 0

A 
0 5

 
 
 

= , then A12 is :

(1)
0 0

0 60

 
 
 

(2) 12

0 0

0 5

 
 
  

(3)
0 0

0 0

 
 
 

(4)
1 0

0 1

 
 
 

3. MAzÀÄ ªÉÃ¼É aex+bey=c; pex+qey=d ªÀÄvÀÄÛ 1 2 3

a ca b c b
  

p dp q d q
; ;∆  = ∆  = ∆  = 

DzÀgÉ (x, y) £À ªÀiË®åªÀÅ :

(1)
32

1 1

, 

 
 
 

∆∆

∆ ∆
(2)

32

1 1

log , log 
 
 
 

∆∆

∆ ∆

(3)
1 1

3 2

log , log 
 
 
 

∆ ∆

∆ ∆
(4)

1 1

2 3

log , log 
 
 
 

∆ ∆

∆ ∆

If aex+bey=c; pex+qey=d and 1 2 3

a ca b c b
  

p dp q d q
; ;∆  = ∆  = ∆  =  then the value

of (x, y) is :

(1)
32

1 1

, 

 
 
 

∆∆

∆ ∆
(2)

32

1 1

log , log 
 
 
 

∆∆

∆ ∆

(3)
1 1

3 2

log , log 
 
 
 

∆ ∆

∆ ∆
(4)

1 1

2 3

log , log 
 
 
 

∆ ∆

∆ ∆
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4. Ja®£ï (echelon) gÀZÀ£ÉAiÀÄ°è, PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀÄ À̧jAiÀiÁV®è ?

(1) ¥Àæw A £À ̧ Á°£À°ègÀÄªÀ J¯Áè 0 JAnæUÀ¼ÀÄ ¥Àæw ̧ Á°£À PÉ¼ÀUÉ §gÀÄvÀÛªÉ AiÀiÁªÀÅzÀPÉÌ ±ÀÆ£ÀåªÀ®èzÀ
JAnæ EgÀÄvÀÛzÉ.

(2) ªÉÆzÀ® ±ÀÆ£ÀåªÀ®èzÀ JAnæUÉ  ¥Àæw ±ÀÆ£ÀåªÀ®èzÀ ¸Á®Ä 1.

(3) ¸Á°£À°è  ªÉÆzÀ® ±ÀÆ£ÀåªÀ®èzÀ CA±ÀUÀ¼À ªÉÆzÀ®Ä ±ÀÆ£ÀåUÀ¼À À̧ASÉåAiÀÄÄ CzÀgÀ £ÀAvÀgÀzÀ
¸Á°£À ±ÀÆ£Àå À̧ASÉåUÀ½VAvÀ PÀrªÉÄ.

(4) ªÉÆzÀ® ±ÀÆ£ÀåªÀ®èzÀ JAnæVAvÀ ªÉÆzÀ®Ä JgÀqÀÄ ¸Á®ÄUÀ½UÉ À̧ªÀÄ À̧ASÉåAiÀÄ ±ÀÆ£ÀåUÀ¼ÀÄ.

In echelon form, which of the following is incorrect ?

(1) Every row of A which has all its entries 0 occurs below every row which has a
non-zero entry.

(2) The first non-zero entry in each non-zero row is 1.

(3) The number of zeros before the first non-zero element in a row is less than the
number of such zeros in the next row.

(4) Two rows can have same number of zeros before the first non-zero entry.

5. MAzÀÄ ªÉÃ¼É PR 2  QS 3 2i j k , i j k
→ → → → → → → →

   = + +  = − + + DzÀgÉ ZÀvÀÄ s̈ÀÄðd PQRS £À ZÀzÀgÀ¼ÀvÉAiÀÄÄ :

(1) 5 3 (2) 10 3 (3)
5 3

2
(4)

3

2

If PR 2  QS 3 2i j k , i j k
→ → → → → → → →

 = + +  = − + +  then the area of the quadrilateral PQRS is :

(1) 5 3 (2) 10 3 (3)
5 3

2
(4)

3

2
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6. MAzÀÄ ªÉÃ¼É MAzÀÄ gÉÃSÉAiÀÄÄ zsÀ£ÁvÀäPÀ ¢QÌ£À°è CPÉë x ªÀÄvÀÄÛ y UÉ 458, 608 ªÀiÁrzÀgÉ, EzÀÄ z-CPÉëUÉ
ªÀiÁqÀÄªÀ PÉÆÃ£ÀªÀÅ :
(1) 308 (2) 908 (3) 458 (4) 608
If a line makes 458, 608 with positive direction of axes x and y then the angle it makes
with the z-axis is :
(1) 308 (2) 908 (3) 458 (4) 608

7.
 , i j , j k k i

→ → → → → → 
  + + +  gÀ ªÀiË®åªÀÅ EzÀPÉÌ À̧ªÀÄªÁVzÉ :

(1) 0 (2) 1 (3) 2 (4) 4

The value of 
 , i j , j k k i

→ → → → → → 
  + + +  is equal to :

(1) 0 (2) 1 (3) 2 (4) 4

8. MAzÀÄ gÉÃSÉAiÀÄ À̧«ÄÃPÀgÀtªÀÅ   3 3 2   5
    

1 5 3

yx z+− −
= =  UÉ À̧ªÀÄ£ÁAvÀgÀªÁV ªÀÄvÀÄÛ (1, 3, 5)

©AzÀÄ«£À ªÀÄÆ®PÀ ºÁzÀÄ ºÉÆÃUÀÄªÀ ªÉPÀÖgï gÀÆ¥ÀªÀÅ :

(1) ( ) ( )5 3 t 3 5r i j k i j k
→ → → → → → →

 =  +  +  +  +  + 

(2) ( ) ( )3 5 t 5 3r i j k i j k
→ → → → → → →

 =  +  +  +  +  + 

(3) ( )3
5 t 3 5

2
r i j k i j k
→ → → → → → → 

 
 

 =  +  +  +  +  + 

(4) ( ) 3
3 5 t 5

2
r i j k i j k
→ → → → → → → 

 
 

 =  +  +  +  +  + 

The equation of the line parallel to 
  3 3 2   5

    
1 5 3

yx z+− −
= =  and passing through the

point (1, 3, 5) in vector form, is :

(1) ( ) ( )5 3 t 3 5r i j k i j k
→ → → → → → →

 =  +  +  +  +  + 

(2) ( ) ( )3 5 t 5 3r i j k i j k
→ → → → → → →

 =  +  +  +  +  + 

(3) ( )3
5 t 3 5

2
r i j k i j k
→ → → → → → → 

 
 

 =  +  +  +  +  + 

(4) ( ) 3
3 5 t 5

2
r i j k i j k
→ → → → → → → 

 
 

 =  +  +  +  +  + 
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9. gÉÃSÉ 
 4 6   4

  
6 4 8

yx z+ − −
=  = 

− −
 ªÀÄvÀÄÛ 

 2 1   3
  

2 4 2

yx z+ + +
=  = 

−
 UÀ¼À bÉÃzÀPÀ ©AzÀÄªÀÅ :

(1) (0, 0, −4) (2) (1, 0, 0) (3) (0, 2, 0) (4) (1, 2, 0)

The point of intersection of the lines 
 4 6   4

  
6 4 8

yx z+ − −
=  = 

− −
 and

 2 1   3
  

2 4 2

yx z+ + +
=  = 

−
 is :

(1) (0, 0, −4) (2) (1, 0, 0) (3) (0, 2, 0) (4) (1, 2, 0)

10. MAzÀÄ ©AzÀÄ«¤AzÀ ºÁzÀÄ ºÉÆÃUÀÄªÀ AiÀiÁªÀÅzÀgÀ ¥ÉÆf±À£ï ªÉPÀÖgï a
→
 ªÀÄvÀÄÛ u

→
 ªÀÄvÀÄÛ v

→
 UÉ

À̧ªÀÄ£ÁAvÀgÀªÁVgÀÄªÀ MAzÀÄ À̧ªÀÄvÀ®zÀ £Á£ï-¥ÁågÁªÉÄnæPï À̧¢±À À̧«ÄÃPÀgÀtªÀÅ :

(1)   0r a , u , v

→ → → → 
 −  = 

(2)   0r , u , v

→ → → 
   = 

(3)     0r , a , u v

→ → → → 
 ×  = 

(4)   0a , u , v

→ → → 
   = 

The non-parametric vector equation of a plane passing through a point whose position

vector is a
→

 and parallel to u
→

 and v
→

, is :

(1)   0r a , u , v

→ → → → 
 −  = 

(2)   0r , u , v

→ → → 
   = 

(3)     0r , a , u v

→ → → → 
 ×  = 

(4)   0a , u , v

→ → → 
   = 

11. MAzÀÄ ªÉÃ¼É (m−5)+i(n+4)  ªÀÅ (2m+3)+i(3n−2) £À À̧AQÃtð PÉÆAdÄUÉÃmï DzÀgÉ
(n, m) UÀ¼ÀÄ :

(1)
1

, 8
2

 
 
 

−

− (2)
1

, 8
2

 
 
 

−

(3)
1

, 8
2

 
 
 
− (4)

1
, 8

2

 
 
 

If (m−5)+i(n+4) is the complex conjugate of (2m+3)+i(3n−2) then (n, m) are :

(1)
1

, 8
2

 
 
 

−

− (2)
1

, 8
2

 
 
 

−

(3)
1

, 8
2

 
 
 
− (4)

1
, 8

2
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12. MAzÀÄ ªÉÃ¼É P AiÀÄÄ ªÉÃjAiÉÄ§¯ï À̧AQÃtð À̧ASÉå z £ÀÄß ¥Àæw¤¢ü¹zÀgÉ ªÀÄvÀÄÛ MAzÀÄ ªÉÃ¼É
?2z−1?=2 ?z? DzÀgÉ P AiÀÄ É̄ÆÃPÀ̧ ï :

(1) £ÉÃgÀ gÉÃSÉ 1
 

4
x = (2) £ÉÃgÀ gÉÃSÉ 1

 
4

y = 

(3) £ÉÃgÀ gÉÃSÉ 1
 

2
z = (4 ) ªÀÈvÀÛ x2+y2−4x−1=0

If P represents the variable complex number z and if ?2z−1?=2 ?z? then the locus of P
is :

(1) the straight line 
1

 
4

x= (2) the straight line 
1

 
4

y = 

(3) the straight line 
1

 
2

z = (4) the circle x2+y2−4x−1=0

13. MAzÀÄ ªÉÃ¼É AiÀÄÄ¤nAiÀÄ WÀ£ÀªÀÄÆ® ω ªÁzÀgÉ (1−ω) (1−ω2) (1−ω4) (1−ω8) gÀ ªÀiË®åªÀÅ :

(1) 9 (2) −9 (3) 16 (4) 32

If ω is the cube root of unity then the value of (1−ω) (1−ω2) (1−ω4) (1−ω8) is :

(1) 9 (2) −9 (3) 16 (4) 32

14. ªÀÄzsÀåAvÀgÀzÀ°è £É̄ É¹gÀÄªÀ arg (z) £À ¥ÀæzsÁ£À ªÀiË®åªÀÅ :

(1) 0, 
2

 
  

π

(2) (−π, π] (3) [0, π] (4) (−π, 0]

The principal value of arg (z) lies in the interval :

(1) 0, 
2

 
  

π

(2) (−π, π] (3) [0, π] (4) (−π, 0]
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15. 9x2+5y2−54x−40y+116=0 ±ÀAPÀÄ«£À «PÉÃA¢æÃAiÀÄvÉAiÀÄÄ :

(1)
1

3
(2)

2

3
(3)

4

9
(4)

2

5

The eccentricity of the conic 9x2+5y2−54x−40y+116=0 is :

(1)
1

3
(2)

2

3
(3)

4

9
(4)

2

5

16. Cw¥ÀgÀªÀ®AiÀÄ 36y2−25x2+900=0 £À C¹A¥ïmÉÆÃmïUÀ¼ÀÄ :

(1)
6

 
5

y x=± (2)
5

 
6

y x=± (3)
36

 
25

y x=± (4)
25

 
36

y x=±

The asymptotes of the hyperbola 36y2−25x2+900=0, are :

(1)
6

 
5

y x=± (2)
5

 
6

y x=± (3)
36

 
25

y x=± (4)
25

 
36

y x=±

17. DAiÀÄvÁPÁgÀzÀ Cw¥ÀgÀªÀ®AiÀÄ xy=18 £À MAzÀÄ ¥sÉÆÃ¹AiÀÄÄ (foci) :

(1) (6, 6) (2) (3, 3) (3) (4, 4) (4) (5, 5)

One of the foci of the rectangular hyperbola xy=18 is :

(1) (6, 6) (2) (3, 3) (3) (4, 4) (4) (5, 5)
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18. y2=4ax ¥ÀgÀªÀ®AiÀÄzÀ ªÉÄÃ°£À ‘t
1
’ , ̧ ÁªÀiÁ£Àå ¥ÀgÀªÀ®AiÀÄzÀ ªÉÄÃ°£À ‘t

2
’ ªÀ£ÀÄß ªÀÄÄlÄÖvÀÛzÉ.  ºÁUÁzÀgÉ

1

1

2
t

t

 
 
 

 +  AiÀÄÄ :

(1) −t
2

(2) t
2

(3) t
1
+t

2
(4)

2

1

t

The normal at ‘t
1
’ on the parabola y2=4ax meets the parabola at ‘t

2
’ then 1

1

2
t

t

 
 
 

 + 

is :

(1) −t
2

(2) t
2

(3) t
1
+t

2
(4)

2

1

t

19. gÉÆÃ É̄Ã£À ¤AiÀÄªÀÄzÀ°è QæAiÉÄ ( ) cos
2

x
f x =  [π, 3π] UÉ  ‘c ’ AiÀÄ ªÀiË®åªÀÅ :

(1) 0 (2) 2π (3)
2

π

(4)
3

2

π

The value of ‘c ’ in Rolle’s Theorem for the function ( ) cos
2

x
f x =  on [π, 3π] is :

(1) 0 (2) 2π (3)
2

π

(4)
3

2

π

20. MAzÀÄ ªÉÃ¼É [0, 3] ªÉÄÃ É̄ f (x)=x2−4x+5 DzÀgÉ ¥Àj¥ÀÆtð UÀjµÀ× ªÀiË®åªÀÅ :

(1) 2 (2) 3 (3) 4 (4) 5

If f (x)=x2−4x+5 on [0, 3] then the absolute maximum value is :

(1) 2 (2) 3 (3) 4 (4) 5
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21. MAzÀÄ ªÉÃ¼É x
0
 ªÀÅ ªÀPÀ ægÉÃSÉ y=f (x) £À gÀÆ¥À¤µÀàwÛ ©AzÀÄ«£À x ¤zÉðÃ±ÁAPÀªÁVzÀÝgÉ

(JgÀqÀ£ÉAiÀÄ GvÀà£Àß EzÉAiÉÄAzÀÄ H»¹) :

(1) f (x
0
)=0 (2) f 9(x

0
)=0 (3) f  99(x

0
)=0 (4) f  99(x

0
) ≠ 0

If x
0
 is the x-coordinate of the point of inflection of a curve y=f (x) then (assume second

derivative exists) :

(1) f (x
0
)=0 (2) f 9(x

0
)=0 (3) f  99(x

0
)=0 (4) f  99(x

0
) ≠ 0

22. MAzÀÄ ZÀ° À̧ÄªÀ PÁAiÀÄzÀ zÀÆgÀ - ̧ ÀªÀÄAiÀÄzÀ ̧ ÀA§AzsÀªÀÅ y=F (t) JAzÀÄ PÉÆqÀ̄ ÁVzÉ.  ºÁUÁzÀgÉ
PÁAiÀÄzÀ ªÉÃUÀªÀzsÀð£ÉAiÀÄÄ :

(1) ªÉÃUÀzÀ UÉæÃrAiÉÄAmï/ À̧ªÀÄAiÀÄ UÁæ¥sóï

(2) zÀÆgÀzÀ UÉæÃrAiÉÄAmï/ À̧ªÀÄAiÀÄ UÁæ¥sóï

(3) ªÉÃUÀªÀzsÀð£É UÉæÃrAiÉÄAmï/ À̧ªÀÄAiÀÄ UÁæ¥sóï

(4) ªÉÃUÀzÀ UÉæÃrAiÉÄAmï/zÀÆgÀzÀ UÁæ¥sóï

The distance - time relationship of a moving body is given by y=F (t) then the acceleration
of the body is the :

(1) Gradient of the velocity/time graph

(2) Gradient of the distance/time graph

(3) Gradient of the acceleration/time graph

(4) Gradient of the velocity/distance graph

23. ªÀPÀægÉÃSÉ y2(x−2)=x2(1+x) UÉ :

(1) x-CPÉëUÉ ̧ ÀªÀÄ£ÁAvÀgÀªÁzÀ C¹A¥ïmÉÆmï

(2) y-CPÉëUÉ ̧ ÀªÀÄ£ÁAvÀgÀªÁzÀ C¹A¥ïmÉÆmï

(3) JgÀqÀÆ CPÉëUÀ½UÉ ̧ ÀªÀÄ£ÁAvÀgÀªÁVgÀÄªÀ C¹A¥ïmÉÆmï

(4) C¹A¥ïmÉÆmï E®è

The curve y2(x−2)=x2(1+x) has :

(1) an asymptote parallel to x-axis

(2) an asymptote parallel to y-axis

(3) asymptotes parallel to both axes

(4) no asymptote
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24. MAzÀÄ ªÉÃ¼É u=f (x, y) AiÀÄÄ x ªÀÄvÀÄÛ y AiÀÄ s̈ÉÃzsÁvÀäPÀ QæAiÉÄAiÀiÁzÀgÉ, ; J°è x ªÀÄvÀÄÛ y UÀ¼ÀÄ
‘t ’ AiÀÄ s̈ÉÃzsÁvÀäPÀ QæAiÉÄAiÀÄÄ ºÁUÁzÀgÉ :

(1)     
f f ydu x

dt x t y t

∂ ∂ ∂∂

∂∂ ∂ ∂
 = ⋅ +  ⋅ (2)     

f f ydu dx

dt x dt y t

∂ ∂ ∂

∂ ∂ ∂
 = ⋅ +  ⋅ 

(3)     
f f d ydu dx

dt x dt y dt

∂ ∂

∂ ∂
 = ⋅ +  ⋅ (4)     

f f yu x

t x t y t

∂ ∂ ∂∂ ∂

∂∂ ∂ ∂ ∂
 = ⋅ +  ⋅ 

If u=f (x, y) is a differentiable function of x and y; where x and y are differentiable
functions of ‘t ’ then :

(1)     
f f ydu x

dt x t y t

∂ ∂ ∂∂

∂∂ ∂ ∂
 = ⋅ +  ⋅ (2)     

f f ydu dx

dt x dt y t

∂ ∂ ∂

∂ ∂ ∂
 = ⋅ +  ⋅ 

(3)     
f f d ydu dx

dt x dt y dt

∂ ∂

∂ ∂
 = ⋅ +  ⋅ (4)     

f f yu x

t x t y t

∂ ∂ ∂∂ ∂

∂∂ ∂ ∂ ∂
 = ⋅ +  ⋅ 

25.
2

0

sin   cos
d

1 sin  cos

x x

x

x x∫

π

−

+ 

 gÀ ªÀiË®åªÀÅ :

(1)
2

π

(2) 0 (3)
4

π

(4) π

The value of 
2

0

sin   cos
d

1 sin  cos

x x

x

x x∫

π

−

+ 

 is :

(1)
2

π

(2) 0 (3)
4

π

(4) π
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26.

4

3

0

cos 2  dx x∫
π

  gÀ ªÀiË®åªÀÅ :

(1)
2

3
(2)

1

3
(3) 0 (4)

2

3

π

The value of 

4

3

0

cos 2  dx x∫
π

 is :

(1)
2

3
(2)

1

3
(3) 0 (4)

2

3

π

27. PÀ¤µÀÖ ªÀÄvÀÄÛ UÀjµÀ× CPÉëAiÀÄ À̧ÄvÀÛ J°¥Àì (¢ÃWÀðªÀÈvÀÛ) 
22

2 2
1

a b

yx
 +  =  £ÀÄß À̧ÄwÛ §gÀÄªÀ WÀ£ÀzÀ

«¹ÛÃtðªÀÅ F  C£ÀÄ¥ÁvÀzÀ°ègÀÄvÀÛzÉ :
(1) b2 : a2 (2) a2 : b2 (3) a : b (4) b : a

Volume of the solid obtained by revolving the area of the ellipse 
22

2 2
1

a b

yx
 +  =  about

major and minor axes are in the ratio :

(1) b2 : a2 (2) a2 : b2 (3) a : b (4) b : a

28. MAzÀÄ ªÉÃ¼É n

n
I  cos  dx x∫=  DzÀgÉ I

n
=

(1)
n 1

n 2

1 n 1
cos  sin   I

n n
x x

 
 
 

−

−

− − 
+ (2)

n 1
n 2

n 1
cos  sin   I

n
x x

 
 
 

−

−

− 
+ 

(3)
n 1

n 2

1 n 1
cos  sin   I

n n
x x

 
 
 

−

−

− 
− (4)

n 1
n 2

1 n 1
cos  sin   I

n n
x x

 
 
 

−

−

− 
+ 

If n

n
I  cos  dx x∫=  then I

n
=

(1)
n 1

n 2

1 n 1
cos  sin   I

n n
x x

 
 
 

−

−

− − 
+ (2)

n 1
n 2

n 1
cos  sin   I

n
x x

 
 
 

−

−

− 
+ 

(3)
n 1

n 2

1 n 1
cos  sin   I

n n
x x

 
 
 

−

−

− 
− (4)

n 1
n 2

1 n 1
cos  sin   I

n n
x x

 
 
 

−

−

− 
+ 
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29. s̈ÉÃzsÁvÀäPÀ À̧«ÄÃPÀgÀt 

12

3
d

 5
d

x
y x

y

 
 
 

+ =  ªÀÅ :

(1) 2 £ÉÃ zÀeÉð ªÀÄvÀÄÛ 1 £ÉÃ rVæ (2) 1 £ÉÃ  zÀeÉð ªÀÄvÀÄÛ 2 £ÉÃ rVæ

(3) 1 £ÉÃ  zÀeÉð ªÀÄvÀÄÛ 6 £ÉÃ rVæ (4) 1 £ÉÃ  zÀeÉð ªÀÄvÀÄÛ 3 £ÉÃ rVæ

The differential equation 

12

3
d

 5
d

x
y x

y

 
 
 

+ =  is :

(1) of order 2 and degree 1 (2) of order 1 and degree 2

(3) of order 1 and degree 6 (4) of order 1 and degree 3

30. MAzÀÄ ªÉÃ¼É y=keλx DzÀgÉ CªÀÅUÀ¼À s̈ÉÃzsÁvÀäPÀ À̧«ÄÃPÀgÀtªÀÅ (AiÀiÁªÀÅzÀgÀ°è k AiÀÄÄ ¤gÀAPÀÄ±À
¤gÀAvÀgÀªÀÅ) :

(1)
d

d

y
y

x
 = λ (2)

d
k

d

y
y

x
 = (3)

d
k  0

d

y
y

x
 + = (4)

d
e

d

x
y

x

λ
 = 

If y=keλx then its differential equation is (where k is arbitrary constant) :

(1)
d

d

y
y

x
 = λ (2)

d
k

d

y
y

x
 = (3)

d
k  0

d

y
y

x
 + = (4)

d
e

d

x
y

x

λ
 = 

31.
d

m  0
d

x
x

y
 + =  gÀ ¥ÀjºÁgÀªÀÅ, AiÀiÁªÀÅzÀgÀ°è m < 0 :

(1) x=cemy (2) x=ce−my (3) x=my+c (4) x=c

Solution of 
d

m  0
d

x
x

y
 + = , where m < 0 is :

(1) x=cemy (2) x=ce−my (3) x=my+c (4) x=c
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32. s̈ÉÃzsÁvÀäPÀ À̧«ÄÃPÀgÀt d
 tan   cos

d

y
y x x

x
 − =  £À EAnUÉæÃnAUï ¥sÁåPÀÖgï :

(1) sec x (2) cos x (3) etanx (4) cot x

The integrating factor of the differential equation 
d

 tan   cos
d

y
y x x

x
 − =  is :

(1) sec x (2) cos x (3) etanx (4) cot x

33. MAzÀÄ ªÉÃ¼É p AiÀÄ lÄæxï ªÀiË®å T ªÀÄvÀÄÛ q £À lÄæxï ªÀiË®å F, DzÀgÉ PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÀgÀ
lÄæxï ªÀiË®åªÀÅ T ?

(i) p ∨ q (ii) ~ p ∨ q (iii) p ∨ (~q) (iv) p ∧ (~q)

(1) (i), (ii), (iii) (2) (i), (ii), (iv) (3) (i), (iii), (iv) (4) (ii), (iii), (iv)

If p’s truth value is T and q’s truth value is F, then which of the following have the
truth value T ?

(i) p ∨ q (ii) ~ p ∨ q (iii) p ∨ (~q) (iv) p ∧ (~q)

(1) (i), (ii), (iii) (2) (i), (ii), (iv) (3) (i), (iii), (iv) (4) (ii), (iii), (iv)

34. MAzÀÄ UÀÄuÁvÀäPÀ UÀÄA¦£À KPÀvÉAiÀÄ n ªÀÄÆ®UÀ¼ÀÄ, ωk AiÀÄ « É̄ÆÃªÀÄ (k < n) :

(1)

1

k
ω (2) ω−1 (3) ωn−k (4)

n

k
ω

In the multiplicative group of nth roots of unity, the inverse of ωk is (k < n) :

(1)

1

k
ω (2) ω−1 (3) ωn−k (4)

n

k
ω
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35. (Z
9
, +

9
) £À°è [7] £ÉÃ zÀeÉðAiÀÄÄ :

(1) 9 (2) 6 (3) 3 (4) 1

The order of [7] in (Z
9
, +

9
) is :

(1) 9 (2) 6 (3) 3 (4) 1

36. PÉÆAUÀÄæAiÉÄ£ïì ªÉÆqÀÄå É̄Æ 5 gÀ°è, {x e Z/x=5k+2,  k e Z} EzÀ£ÀÄß ¥Àæw¤¢ü̧ ÀÄvÀÛzÉ :

(1) [0] (2) [5] (3) [7] (4) [2]

In congruence modulo 5, {x e Z/x=5k+2,  k e Z} represents :

(1) [0] (2) [5] (3) [7] (4) [2]

37. AiÀiÁzÀÈaÒPÀ ZÀgÀ X UÉ PÉ¼ÀV£À À̧A s̈ÁªÀ¤ÃAiÀÄvÉ ºÀAaPÉ¬ÄzÉ :

X 0 1 2 3 4 5

P(X=x ) 2a 3a 4a 5a
1

4

1

4

ºÁUÁzÀgÉ P(1 £ X £ 4) AiÀÄÄ :

(1)
10

21
(2)

2

7
(3)

1

14
(4)

1

2

A random variable X has the following probability distribution :

X 0 1 2 3 4 5

P(X=x ) 2a 3a 4a 5a
1

4

1

4

Then P(1 £ X £ 4) is :

(1)
10

21
(2)

2

7
(3)

1

14
(4)

1

2
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38. MAzÀÄ É̈Ê£Á«ÄAiÀÄ¯ï ºÀAaPÉAiÀÄ «ÄÃ£ï (mean) 5 ªÀÄvÀÄÛ CªÀÅUÀ¼À ªÀiÁ£ÀPÀ «ZÀ®£ÉAiÀÄÄ 2.

ºÁUÁzÀgÉ n ªÀÄvÀÄÛ p AiÀÄ ªÀiË®åªÀÅ :

(1)
4

, 25
5

 
 
 

(2)
 
 
 

4
25, 

5
(3)

1
, 25

5

 
 
 

(4)
1

25, 
5

 
 
 

The mean of a binomial distribution is 5 and its standard deviation is 2.  Then the
values of n and p are :

(1)
4

, 25
5

 
 
 

(2)
 
 
 

4
25, 

5
(3)

1
, 25

5

 
 
 

(4)
1

25, 
5

 
 
 

39. AiÀiÁzÀÈaÒPÀ ZÀgÀ X  £ÉÆªÀÄð¯ï ºÀAaPÉ 
( )

 

1 2
 100

2

25( )  c e 

x

f x

− −

=   AiÀÄ£ÀÄß C£ÀÄ À̧j À̧ÄvÀÛzÉ.  ºÁUÁzÀgÉ

c £À ªÀiË®åªÀÅ :

(1) 2π (2)
1

2π
(3) 5 2π (4)

1

5 2π

The random variable X follows normal distribution 

( )

 

1 2
 100

2

25( )  c e 

x

f x

− −

= .  Then the

value of c is :

(1) 2π (2)
1

2π
(3) 5 2π (4)

1

5 2π

40. MAzÀÄ ¤gÀAvÀgÀ AiÀiÁzÀÈaÒPÀ ZÀgÀ X, ¦.r.J¥sï. f (x) £ÀÄß ºÉÆA¢zÉ ºÁUÁzÀgÉ :

(1) 0 £ f (x) £ 1 (2) f (x) / 0 (3) f (x) £ 1 (4) 0 < f (x) < 1

A continuous random variable X has p.d.f. f (x), then :

(1) 0 £ f (x) £ 1 (2) f (x) / 0 (3) f (x) £ 1 (4) 0 < f (x) < 1
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¨sÁUÀ - B / PART - B

À̧ÆZÀ£É : (i) AiÀiÁªÀÅzÁzÀgÀÆ ºÀvÀÄÛ ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¹. 10x6=60

(ii) ¥Àæ±Éß 55 PÀqÁØAiÀÄªÁVzÉ ªÀÄvÀÄÛ G½zÀ ¥Àæ±ÉßUÀ½AzÀ AiÀiÁªÀÅzÁzÀgÀÆ MA s̈ÀvÀÛ£ÀÄß Dj¹PÉÆ½î.

Note : (i) Answer any ten questions.

(ii) Question No. 55 is compulsory and choose any nine from the remaining.

41.

0 1 2 1

2 3 0 1

1 1 1 0

 
 
 
  

− −

−

 ªÀiÁånæPïì£À gÁåAPï£ÀÄß PÀAqÀÄ»r¬Äj :

Find the rank of the matrix 

0 1 2 1

2 3 0 1

1 1 1 0

 
 
 
  

− −

−

.

42.

3 1 1

2 2 0

1 2 1

 
 
 
  

−

−

−

 ªÀiÁånæPïì£À E£ÀªÀ̧ Àð£ÀÄß PÀAqÀÄ»r¬Äj.

Find the inverse of the matrix 

3 1 1

2 2 0

1 2 1

 
 
 
  

−

−

−

.

43. (1, 1, −1) ; (−1, 0, 1) JgÀqÀÄ ©AzÀÄUÀ¼ÀÄ ªÀÄvÀÄÛ ̧ ÀªÀÄvÀ® xy ªÀÄÆ®PÀ ºÁzÀÄ ºÉÆÃUÀÄªÀ gÉÃSÉAiÀÄ
bÉÃzÀPÀ ©AzÀÄªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

Find the point of intersection of the line passing through the two points (1, 1, −1) ;
(−1, 0, 1) and the xy-plane.
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44. (i) MAzÀÄ ªÉÃ¼É a b   c d
→ →→ →
× = ×  ªÀÄvÀÄÛ a c   b d

→→ →→
× = × , DzÀgÉ a d

→→
−  ªÀÄvÀÄÛ b c

→→
−

À̧ªÀÄ£ÁAvÀgÀªÉAzÀÄ vÉÆÃj¹.

(ii) (2,−3, 1) ªÀÄvÀÄÛ (3, 1,−2) eÉÆÃr À̧ÄªÀ gÉÃSÉAiÀÄ qÉÊgÉPÀë£ï PÉÆ Ȩ́Ê£ïUÀ¼À£ÀÄß PÀAqÀÄ»r¬Äj.

(i) If a b   c d
→ →→ →
× = ×  and a c   b d

→→ →→
× = × , show that a d

→→
−  and b c

→→
−  are parallel.

(ii) Find the direction cosines of the line joining (2,−3, 1) and (3, 1,−2).

45. MAzÀÄ ªÉÃ¼É α ªÀÄvÀÄÛ β UÀ¼ÀÄ ¥ÀgÀ̧ ÀàgÀ ̧ ÀAQÃtð PÉÆAdÄUÉÃmï ªÀÄvÀÄÛ 2 iα=− +  DzÀgÉ α2+β2−αβ

ªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

If α and β are complex conjugates to each other and 2 iα=− +  then find α2+β2−αβ.

46. 7+9 i, −3+7 i, 3+3 i À̧AQÃtð À̧ASÉåUÀ¼À£ÀÄß ¥Àæw¤¢ü̧ ÀÄªÀ ©AzÀÄUÀ¼ÀÄ DUÁðAqÀ avÀæzÀ ªÉÄÃ É̄
MAzÀÄ ®A§PÉÆÃ£À wæ̈ sÀÄdªÀ£ÀÄß gÀa À̧ÄvÀÛzÉ JAzÀÄ vÉÆÃj¹.

Show that the points representing the complex numbers 7+9 i, −3+7 i, 3+3 i form a
right angled triangle on the Argand diagram.

47. MAzÀÄ AiÀÄÄ¤mï zÀæªÀågÁ²¬ÄgÀÄªÀ PÀtªÀÅ ZÀ° À̧ÄvÀÛzÉ ºÉÃUÉAzÀgÉ À̧Ü¼ÁAvÀgÀªÀÅ ‘t ’ Ȩ́PÉAqÀUÀ¼À £ÀAvÀgÀ
x=3 cos (2t−4) JAzÀÄ PÉÆqÀ̄ ÁVzÉ.  2 Ȩ́PÉAqÀÄUÀ¼À £ÀAvÀgÀ ªÉÃUÀªÀzsÀðPÀ ºÁUÀÆ PÉ£ÉnPï

±ÀQÛAiÀÄ£ÀÄß PÀAqÀÄ»r¬Äj.  [K.E.=
1

2
 mv2 , m = zÀæªÀågÁ²]

A particle of unit mass moves so that displacement after ‘t ’ seconds is given by
x=3 cos (2t−4).  Find the acceleration and kinetic energy at the end of 2 seconds.

[ K.E.=
1

2
 mv2, m is mass ]
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48. (i)

3

5  (4 )x x−  £À ¤uÁðAiÀÄPÀ À̧ASÉåUÀ¼À£ÀÄß PÀAqÀÄ»r¬Äj.

(ii) y=ex £À ¦Ã£ÀvÉAiÀÄ PÉëÃvÀæªÀ£ÀÄß (qÉÆªÉÄÊ£ï D¥sï PÉÆ£ÉéQìn) PÀAqÀÄ»r¬Äj.

(i) Find the critical numbers of 

3

5  (4 )x x− .

(ii) Determine the domain of convexity of y=ex.

49. MAzÀÄ ªÀiÁ¥À£ÀzÀ°è UÀjµÀ× zÉÆÃµÀªÀÅ 0.02 Ȩ́A.«ÄÃ. DV ªÀÈvÁÛPÁgÀzÀ r¸ïÌ (vÀmÉÖ)£À  wædåªÀ£ÀÄß
24 ̧ ÉA.«ÄÃ. JAzÀÄ PÉÆqÀ̄ ÁVzÉ.  r¸ïÌ£À ̄ ÉQÌ¹zÀ «¹ÛÃtðzÀ UÀjµÀ× zÉÆÃµÀªÀ£ÀÄß CAzÁf¹ ªÀÄvÀÄÛ
s̈ÉÃzsÁvÀäPÀUÀ¼À£ÀÄß G¥ÀAiÉÆÃV¹ ̧ ÀA§A¢üvÀ(j É̄Ãnªï) zÉÆÃµÀªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

The radius of a circular disc is given as 24 cm. with a maximum error in measurement
of 0.02 cm.  Estimate the maximum error in the calculated area of the disc and compute
the relative error by using differentials.

50. À̧gÀ½ÃPÀj¹ : (D2−4D+1) y=x2

Solve : (D2−4D+1) y=x2

51. ºÉÃ½PÉ q ∨ [p ∨ (~q)] AiÀÄÄ mËmÉÆ É̄Æf CxÀªÁ PÉÆAlærPÀë£ï(«gÀÄzÀÞvÉ) JAzÀÄ ¥Àj²Ã°¹.

Verify whether the statement q ∨ [p ∨ (~q)] is a tautology or a contradiction.

52. (p ∧ q) ∨ (~ r) UÉ lÄæxï mÉÃ§®£ÀÄß ¤«Äð¹.

Construct the truth table for (p ∧ q) ∨ (~ r).
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53. (i) Z  ¥ÀæªÀiÁtÂvÀ £ÉÆªÀÄð¯ï ªÉÃjAiÉÄÃmï.  c £À ªÀiË®åªÀ£ÀÄß PÀAqÀÄ»r¬Äj MAzÀÄ ªÉÃ¼É
P (Z < c)=0.05 E°è P [ 0 < Z < 1.65 ]=0.45

(ii) MAzÀÄ É̈Ê£Á«ÄAiÀÄ¯ï ºÀAaPÉAiÀÄ «ÄÃ£ï ªÀÄvÀÄÛ ªÉÃjAiÉÄ£ïì £ÀqÀÄ«£À ªÀåvÁå À̧ªÀÅ 1 ªÀÄvÀÄÛ
CªÀÅUÀ¼À ªÀUÀðUÀ¼À £ÀqÀÄ«£À ªÀåvÁå À̧ªÀÅ 11. n £ÀÄß PÀAqÀÄ»r¬Äj.

(i) Let Z be a standard normal variate.  Find the value of c if P (Z < c)=0.05. Here P
[ 0 < Z < 1.65 ]=0.45

(ii) The difference between the mean and the variance of a Binomial distribution is 1
and the difference between their squares is 11.  Find n.

54. MAzÀÄ zÁ¼ÀªÀ£ÀÄß JgÀqÀÄ ̧ À® a«Ää À̧̄ Á¬ÄvÀÄ.  a«Ää£À°è ̈ Ȩ́ À̧ ÀASÉå ¥ÀqÉAiÀÄÄªÀÅzÀÄ UÉ®ÄªÀÅ. UÉ®Ä«£À
À̧ASÉåUÀ¼À À̧A s̈ÁªÀ£É ºÀAaPÉAiÀÄ «ÄÃ£ï ªÀÄvÀÄÛ ªÉÃjAiÉÄ£Àì£ÀÄß PÀAqÀÄ»r¬Äj.

A die is tossed twice.  A success is getting an odd number on a toss.  Find the mean and
the variance of the probability distribution of the number of successes.

55. (a) (2, 5) PÉÃAzÀæ«gÀÄªÀ Cw¥ÀgÀªÀ®AiÀÄzÀ ̧ À«ÄÃPÀgÀtªÀ£ÀÄß PÀAqÀÄ»r¬Äj ; qÉÊgÉPÀÖjÃ¸ïUÀ¼À £ÀqÀÄ«£À
CAvÀgÀªÀÅ 15 ; ¥sÉÆÃPÉÊUÀ¼À £ÀqÀÄ«£À zÀÆgÀªÀÅ 20 ªÀÄvÀÄÛ mÁæ£ïìªÀ̧ ïð CPÉëAiÀÄÄ y-CPÉëUÉ
À̧ªÀÄ£ÁAvÀgÀªÁVzÉ.

CxÀªÁ

(b) x-CPÉëAiÀÄ ̧ ÀÄvÀÛ ªÀPÀægÉÃSÉ 2ay2=x (x−a)2 ®Æ¥ï ̧ ÀÄvÀÄÛwÛgÀÄªÀAvÉ ¥ÀqÉzÀ WÀ£ÀzÀ WÀ£ÀUÁvÀæªÀ£ÀÄß
PÀAqÀÄ»r¬Äj.  E°è a > 0.

(a) Find the equation of the hyperbola if the centre is (2, 5) ; the distance between the
directrices is 15 ; the distance between the foci is 20 and the transverse axis is
parallel to y -axis.

OR

(b) Find the volume of the solid obtained by revolving the loop of the curve
2ay2=x (x−a)2 about x -axis.  Here a > 0.
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s̈ÁUÀ - C / PART - C

À̧ÆZÀ£É : (i) AiÀiÁªÀÅzÁzÀgÀÆ ºÀvÀÄÛ ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¹. 10x10=100

(ii) 70 £ÉAiÀÄ ¥Àæ±ÉßAiÀÄÄ PÀqÁØAiÀÄªÁVzÉ ªÀÄvÀÄÛ G½zÀ ¥Àæ±ÉßUÀ½AzÀ AiÀiÁªÀÅzÁzÀgÀÆ
MA s̈ÀvÀÄÛ ¥Àæ±ÉßUÀ¼À£ÀÄß Dj¹.

Note : (i) Answer any ten questions.

(ii) Question No. 70 is compulsory and choose any nine from the remaining.

56. À̧gÀ½ÃPÀj¹, x+y+2z=4

2x+2y+4z=8

3x+3y+6z=12 rl«Äð£ÉAmï «zsÁ£ÀªÀ£ÀÄß G¥ÀAiÉÆÃV¹.

Solve, x+y+2z=4

2x+2y+4z=8

3x+3y+6z=12 by using determinant method.

57. cos(A+B)=cosA cosB−sinA sinB : ªÉPÀÖgï «zsÁ£À¢AzÀ ¸Á¢ü¹.

cos(A+B)=cosA cosB−sinA sinB : prove by vector method.

58. 3 4 2  2 2i j k , i j k
→ → → → → →
+ + − −  ªÀÄvÀÄÛ 7 i k

→ →
+  ¸ÁÜ£ÀzÀ ªÉPÀÖgï ©AzÀÄUÀ¼À ªÀÄÆ®PÀ ºÁzÀÄºÉÆÃUÀÄªÀ

À̧ªÀÄvÀ®zÀ ªÉPÀÖgï ªÀÄvÀÄÛ PÁnð²AiÀÄ£ï ̧ À«ÄÃPÀgÀtªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

Find the vector and Cartesian equations of the plane passing through the points with

position vectors 3 4 2  2 2i j k , i j k
→ → → → → →
+ + − −  and 7 i k

→ →
+ .
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59. À̧gÀ½ÃPÀj¹ : x4−x3+x2−x+1=0

Solve : x4−x3+x2−x+1=0

60. MAzÀÄ gÁPÉmï ¥ÀmÁQAiÀÄ£ÀÄß ºÀaÑzÁUÀ CzÀÄ ¥ÀgÀªÀ®AiÀÄ ¥ÀxÀzÀ°è AiÉÆÃfvÀªÁ¬ÄvÀÄ ªÀÄvÀÄÛ CzÀÄ
AiÉÆÃfvÀ ©AzÀÄ«¤AzÀ 6 «ÄÃlgï zÀÆgÀzÀ°èzÁÝUÀ UÀjµÀÖ 4 «ÄÃlgï JvÀÛgÀªÀ£ÀÄß vÀ®Ä¦vÀÄ. CAwªÀÄªÁV
CzÀÄ ¥ÁægÀA©üPÀ ©AzÀÄ«¤AzÀ 12 «ÄÃlgï zÀÆgÀªÀ£ÀÄß vÀ®Ä¥ÀÄvÀÛzÉ.  AiÉÆÃfvÀ PÉÆÃ£ÀªÀ£ÀÄß
PÀAqÀÄ»r¬Äj.

On lighting a rocket cracker it gets projected in a parabolic path and reaches a maximum
height of 4 mts when it is 6 mts away from the point of projection.  Finally it reaches
the ground 12 mts away from the starting point.  Find the angle of projection.

61. ºÀeÁgÀzÀ bÁªÀtÂAiÀÄÄ 20 ¦üÃmï  CUÀ® CgÉ ¢ÃWÀðªÀÈvÀÛ DPÁgÀzÀ°èzÉ ªÀÄvÀÄÛ PÉÃAzÀæzÀ°è 18 ¦üÃmï
JvÀÛgÀzÀ°èzÉ.  bÁªÀtÂAiÀÄ JvÀÛgÀªÀ£ÀÄß JgÀqÀÆ UÉÆÃqÉUÀ½AzÀ 4 ¦üÃmï CAvÀgÀzÀ°è PÀAqÀÄ»r¬Äj.
MAzÀÄ ªÉÃ¼É §¢AiÀÄ UÉÆÃqÉUÀ¼À JvÀÛgÀªÀÅ 12 ¦üÃmï.

The ceiling in a hallway 20 ft wide is in the shape of a semi ellipse and 18 ft high at the
centre.  Find the height of the ceiling 4 feet from either wall if the height of the side
walls is 12 ft.

62. DAiÀÄvÁPÁgÀzÀ Cw¥ÀgÀªÀ®AiÀÄzÀ ̧ À«ÄÃPÀgÀtªÀ£ÀÄß PÀAqÀÄ»r¬Äj AiÀiÁªÀÅzÀgÀ MAzÀÄ C¹ÃA¥ïmÉÆmïì
gÉÃSÉ x+2y−5=0 ªÀÄvÀÄÛ (6, 0) ªÀÄvÀÄÛ (−3, 0) ©AzÀÄUÀ¼À ªÀÄÆ®PÀ ºÁzÀÄ ºÉÆÃUÀÄvÀÛzÉ.

Find the equation of the rectangular hyperbola which has for one of its asymptotes the
line x+2y−5=0 and passes through the points (6, 0) and (−3, 0).

63. y2=2x  ¥ÀgÀªÀ®AiÀÄzÀ°è ©AzÀÄªÀ£ÀÄß PÀAqÀÄ»r¬Äj AiÀiÁªÀÅzÀÄ (1, 4) ©AzÀÄ«UÉ Cw ̧ À«ÄÃ¥ÀzÀ°èzÉ.

Find the point on the parabola y2=2x that is closest to the point (1, 4).
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64. MAzÀÄ ªÉÃ¼É 
2 2

u   

yx

y x
= −  DzÀgÉ 

2 2
u u

  

  x y y x

∂ ∂

∂ ∂ ∂ ∂
=  JAzÀÄ ¸Á¢ü¹.

If 
2 2

u   

yx

y x
= −  then verify that 

2 2
u u

  

  x y y x

∂ ∂

∂ ∂ ∂ ∂
= .

65. EAnUÉæÃ±À£ï G¥ÀAiÉÆÃV¹ ¢ÃWÀðªÀÈvÀÛ 
22

2 2
 1

a b

yx
+  =  ̧ ÀÄvÀÄÛªÀj¢gÀÄªÀ ¥ÀæzÉÃ±ÀzÀ «¹ÛÃtðªÀ£ÀÄß

PÀAqÀÄ»r¬Äj.

Find the area of the region bounded by the ellipse 
22

2 2
 1

a b

yx
+  = , by integration.

66. x=a (t−sin t) £ÀqÀÄ«£À t=0 ªÀÄvÀÄÛ t=π  ªÀPÀægÉÃSÉ y=a (1−cos t) £À GzÀÝªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

Find the length of the curve x=a (t−sin t), y=a(1−cos t) between t=0 and t=π.

67. 158 C vÁ¥ÀªÀiÁ£À«gÀÄªÀ PÉÆÃuÉAiÀÄ°è 1008C vÁ¥ÀªÀiÁ£ÀzÀ PÁ¦ü PÀ¥ÀàÀ£ÀÄß Ej À̧̄ ÁVzÉ ªÀÄvÀÄÛ CzÀÄ
5 ¤«ÄµÀzÀ°è 608C UÉ vÀA¥ÁV À̧ÄvÀÛzÉ. ªÀÄvÀÛµÀÄÖ 5 ¤«ÄµÀzÀ ªÀÄzsÀåAvÀgÀzÀ £ÀAvÀgÀ CzÀgÀ vÁ¥ÀªÀiÁ£ÀªÀ£ÀÄß
PÀAqÀÄ»r¬Äj.

A cup of coffee at temperature 1008C is placed in a room whose temperature is 158C
and it cools to 608C in 5 minutes.  Find its temperature after a further interval of
5 minutes.

68.

2 2

2 2

0 01 0 0 10 0
, , , , , 

0 1 1 00 0 0 0

            
                              

ω ω
ω ω

ω ω ω ω
 JAzÀÄ vÉÆÃj¹, J°è ω3=1,

ω≠1   ªÀiÁånæPïì UÀÄuÁPÁgÀ(ªÀÄ°Ö¦èPÉÃ±À£ï) À̧A§A¢ü¹zÀAvÉ MAzÀÄ UÀÄA¥À£ÀÄß gÀa À̧ÄvÀÛzÉ.

Show that 

2 2

2 2

0 01 0 0 10 0
, , , , , 

0 1 1 00 0 0 0
,

            
                              

ω ω
ω ω

ω ω ω ω
 where ω3=1,

ω≠1 form a group with respect to matrix multiplication.
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69.  ¦.r.J¥sï. UÉ 
5

4 630  e ;  > 0
( ) 

0 ;

xx x
f x





−

= 

E®è¢zÝÀgÉ
 ¸Á¢ü¹. MAzÀÄ ªÉÃ¼É  f (x) ¦.r.J¥sï.

ºÁUÁzÀgÉ F(1) PÀAqÀÄ»r¬Äj.

Verify 

5
4 630  e ;  > 0

( ) 
0 ; Otherwise

xx x
f x





−

=  for p.d.f.  If f (x) is a p.d.f. then find F(1).

70. (a) x2+y2=52 ªÀÈvÀÛzÀ À̧à±ÀðPÀUÀ½UÉ EgÀÄªÀ À̧«ÄÃPÀgÀtªÀ£ÀÄß PÀAqÀÄ»r¬Äj AiÀiÁªÀÅªÀÅ £ÉÃgÀ
gÉÃSÉ 2x+3y=6 UÉ À̧ªÀÄ£ÁAvÀgÀªÁVªÉ.

CxÀªÁ

     (b)
2 2d

( ) a
d

y
x y

x
+  =  s̈ÉÃzÁvÀäPÀ À̧«ÄÃPÀgÀtªÀ£ÀÄß À̧gÀ½ÃPÀj¹.

(a) Find the equations of those tangents to the circle x2+y2=52 which are parallel to
the straight line 2x+3y=6.

OR

(b) Solve the differential equation 
2 2d

( ) a
d

y
x y

x
+  = .

- o 0 o -


