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£ÉÆÃAzÀtÂ ̧ ÀASÉå
Register Number

PART - III

UÀtÂvÀ À/MATHEMATICS

(PÀ£ÀßqÀ ªÀÄvÀÄÛ EAVèµï s̈ÁµÁAvÀgÀ/Kannada & English Version)

À̧ªÀÄAiÀÄ : 2.30 UÀAmÉUÀ¼ÀÄ ] [ ¥ÀgÀªÀiÁªÀ¢ü CAPÀUÀ¼ÀÄ :  90

Time Allowed : 2.30 Hours ] [ Maximum Marks : 90

À̧ÆZÀ£ÉUÀ¼ÀÄ : (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

s̈ÁUÀ - I / PART - I

À̧ÆZÀ£É : (i) J¯Áè ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¹. 20x1=20

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

Note : (i) Answer all the questions.

(ii) Choose the most appropriate answer from the given four alternatives and
write the option code and the corresponding answer.

A

A A

A A
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1. MAzÀÄ ¸ÀASÉå 28gÀ 11£ÉÃ ªÀUÀðªÀÄÆ®zÀ ±ÉÃRqÁªÁgÀÄ zÉÆÃµÀªÀÅ  À̧j À̧ÄªÀiÁgÀÄ 28gÀ
±ÉÃRqÁªÁgÀÄ zÉÆÃµÀzÀ __________  ¥ÀlÄÖ.

(1) 11 (2) 28 (3)
1

28
(4)

1

11

The percentage error in the 11th root of the number 28 is approximately __________
times the percentage error in 28.

(1) 11 (2) 28 (3)
1

28
(4)

1

11

2. gÉÃSÉ 5x−2y+4k=0 AiÀÄÄ 4x2−y2=36 UÉ ¸Àà±ÀðPÀªÀÅ, ºÁUÁzÀgÉ k AiÀÄÄ :

(1)
9

4
(2)

81

16
(3)

4

9
(4)

2

3

The line 5x−2y+4k=0 is a tangent to 4x2−y2=36, then k is :

(1)
9

4
(2)

81

16
(3)

4

9
(4)

2

3

3. AiÀÄÄ¤nAiÀÄ WÀ£ÀªÀUÀðªÀÄÆ®zÀ UÀÄuÁPÁgÀ UÀÄA¦£À°è, ω2 gÀ zÀeÉðAiÀÄÄ : [ω AiÀÄÄ¤nAiÀÄ
MAzÀÄ À̧AQÃtð WÀ£ÀªÀUÀðªÀÄÆ®]
(1) 2 (2) 1 (3) 4 (4) 3

In the multiplicative group of cube root of unity, the order of ω2 is : [ω is a complex cube
root of unity]

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

4. MAzÀÄ ªÉÃ¼É ¸ÁªÀiÁ£Àå «ÄÃ£ï ¤AiÀÄªÀÄzÀ°è f(x) ªÀÄvÀÄÛ g(x) UÀ¼ÀÄ ªÁåSÁå¤¹zÀAvÉ JgÀqÀÄ
QæAiÉÄUÀ¼ÀÄ ºÁUÁzÀgÉ EzÀPÉÌ ¯ÁUÁæAeÉÃ «ÄÃ£ï ¤AiÀÄªÀÄªÀÅ ¸ÁªÀiÁ£Àå «ÄÃ£ï ¤AiÀÄªÀÄzÀ
MAzÀÄ ¤¢ðµÀÖ ¥ÀæPÀgÀt :
(1) f  9(x)=0

(2) g9(x)=0

(3) g(x) MAzÀÄ UÀÄgÀÄvÀÄ QæAiÉÄ
(4) f(x) MAzÀÄ UÀÄgÀÄvÀÄ QæAiÉÄ
If f(x) and g(x) are two functions as defined in Generalized law of mean then Lagrange’s
law of mean is a particular case of Generalised law of mean for :

(1) f  9(x)=0

(2) g9(x)=0

(3) g(x) is an identity function

(4) f(x) is an identity function
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5. MAzÀÄ ªÉÃ¼É −x−iy ªÉÆzÀ® PÁéqÁæAmï£À°è £É̄ É¹zÀgÉ, −ix+y E°è £É̄ Ȩ́ ÀÄvÀÛzÉ :

(1) ªÀÄÆgÀ£ÉAiÀÄ PÁéqÁæAmï (2) £Á®Ì£ÉAiÀÄ PÁéqÁæAmï

(3) ªÉÆzÀ® PÁéqÁæAmï (4) JgÀqÀ£ÉAiÀÄ PÁéqÁæAmï

If −x−iy lies in the first quadrant, then −ix+y lies in the :

(1) third quadrant (2) fourth quadrant

(3) first quadrant (4) second quadrant

6. PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÉÆAzÀÄ mÁmÁ¯Áf DVzÉ ?

(1) p∨(~p) (2) p∧(~p) (3) p ∨ q (4) p ∧ q

Which of the following is a tautology ?

(1) p∨(~p) (2) p∧(~p) (3) p ∨ q (4) p ∧ q

7. AiÀÄzÀÈaÒPÀ ZÀgÀ X £À ªÉÃjAiÉÄ£ïì 4.  CzÀgÀ «ÄÃ£ï 2. ºÁUÁzÀgÉ E(X2) ªÀÅ :

(1) 6 (2) 8 (3) 2 (4) 4

Variance of the random variable X is 4.  Its mean is 2.  Then E(X2) is :

(1) 6 (2) 8 (3) 2 (4) 4

8.    s   tr i k
→ → →

= −   £À À̧«ÄÃPÀgÀtªÀÅ :

(1) yz - ¸ÀªÀÄvÀ®

(2) xz - ¸ÀªÀÄvÀ®

(3)   ©AzÀÄUÀ¼ÁzÀ i

→

 ªÀÄvÀÄÛ k
→

 £ÀÄß eÉÆÃr À̧ÄªÀ MAzÀÄ £ÉÃgÀ gÉÃSÉ

(4) xy - ¸ÀªÀÄvÀ®

   s   tr i k
→ → →

= −  is the equation of :

(1) yz - plane

(2) xz - plane

(3) a straight line joining the points i
→
 and k

→

(4) xy - plane
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9. ªÀPÀægÉÃSÉ 
1

3 y x=  UÉ ¸ÀA§A¢ü¹zÀAvÉ PÉ¼ÀV£ÀªÀÅUÀ¼À°è AiÀiÁªÀÅzÉÆAzÀÄ ¸ÀjAiÀiÁzÀ
ºÉÃ½PÉAiÀiÁVzÉ ?

(1) ªÀPÀægÉÃSÉUÉ ¥Á¬ÄAmï D¥sï E£ï¥sÉèPÀë£ï EzÉ AiÀiÁªÀÅzÀgÀ°è y99 C¹ÛvÀézÀ°è®è

(2) ªÀPÀægÉÃSÉUÉ MAzÀQÌAvÀ ºÉZÀÄÑ ¥Á¬ÄAmï D¥sï E£ï¥sÉèPÀë£ï EzÉ

(3) ªÀPÀægÉÃSÉUÉ ¥Á¬ÄAmï D¥sï E£ï¥sÉèPÀë£ï E®è

(4) ªÀPÀægÉÃSÉUÉ ¥Á¬ÄAmï D¥sï E£ï¥sÉèPÀë£ï EzÉ AiÀiÁªÀÅzÀgÀ°è y99=0

Which one of the following statements is true about the curve 
1

3 y x=  ?

(1) The curve has a point of inflection in which y99 does not exist

(2) The curve has more than one point of inflection

(3) The curve has no point of inflection

(4) The curve has a point of inflection in which y99=0

10. MAzÀÄ ªÉÃ¼É z
1
=1+2i, z

2
=1−3i ªÀÄvÀÄÛ z

3
=2+4i, DzÀgÉ DUÁåAqï avÀæzÀ°è z

1
z
2
z
3
,

2z
1
z
2
z
3
, −7z

1
z
2
z
3 
£À ¥Àæw¤¢ü̧ ÀÄªÀ ©AzÀÄUÀ¼ÀÄ :

(1) L Ȩ́Æ Ȩ́Ì Ȩ́̄ ï wæ̈ sÀÄdzÀ ±ÀÈAUÀUÀ¼ÀÄ

(2) PÉÆ°Ã¤AiÀÄgï

(3) §® PÉÆÃ¤ÃAiÀÄ wæ̈ sÀÄdzÀ ±ÀÈAUÀUÀ¼ÀÄ

(4) ¸ÀªÀÄ¨ÁºÀÄ wæ¨sÀÄdzÀ ±ÀÈAUÀUÀ¼ÀÄ

If z
1
=1+2i, z

2
=1−3i and z

3
=2+4i then, the points on the Argand diagram

representing z
1
z
2
z
3
, 2z

1
z
2
z
3
, −7z

1
z
2
z
3
 are :

(1) Vertices of an isosceles triangle

(2) Collinear

(3) Vertices of a right angled triangle

(4) Vertices of an equilateral triangle
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11.  KPÀgÀÆ¥ÀzÀ ( À̧eÁwÃAiÀÄ) ªÀåªÀ̧ ÉÜAiÀÄ°è, ρ(A)AiÀÄÄ CeÁÕvÀUÀ¼À ¸ÀASÉåVAvÀ PÀrªÉÄAiÀiÁVzÉ,
DUÀ D ªÀåªÀ̧ ÉÜAiÀÄÄ EzÀ£ÀÄß ºÉÆA¢gÀÄvÀÛzÉ :

(1) PÉÃªÀ® PÀëÄ®èPÀªÀ®èzÀ ¥ÀjºÁgÀ

(2) ¥ÀjºÁgÀ«®è

(3) PÉÃªÀ® PÀëÄ®èPÀ ¥ÀjºÁgÀ

(4) PÀëÄ®èPÀ ¥ÀjºÁgÀ ªÀÄvÀÄÛ C£ÀAvÀªÁV ºÀ®ªÀÅ PÀëÄ®èPÀªÀ®èzÀ ¥ÀjºÁgÀUÀ¼ÀÄ

In the homogeneous system ρ(A) is less than the number of unknowns, then the system
has :

(1) only non-trivial solutions

(2) no solution

(3) only trivial solution

(4) trivial solution and infinitely many non-trivial solutions

12. F «©ü£ÀßvÁ À̧«ÄÃPÀgÀtzÀ ¸ÁªÀiÁ£Àå ¥ÀjºÁgÀªÀÅ y=cx−c2 :

(1) y9=c (2) (y9)2+xy9+y=0

(3) (y9)2−xy9+y=0 (4) y99=0

 y=cx−c2 is the general solution of the differential equation :

(1) y9=c (2) (y9)2+xy9+y=0

(3) (y9)2−xy9+y=0 (4) y99=0

13. «©ü£ÀßvÁ (r¥sÀgÉ¤êAiÀÄ¯ï) À̧«ÄÃPÀgÀt y9+(y99)2=x(x+y99)2 £À zÀeÉð ªÀÄvÀÄÛ rVæAiÀÄÄ :

(1) 1, 2 (2) 1, 1 (3) 2, 2 (4) 2, 1

The order and degree of the differential equation y9+(y99)2=x(x+y99)2 are :

(1) 1, 2 (2) 1, 1 (3) 2, 2 (4) 2, 1
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14.
2

0

tan  cot
  d
1 tan  cot

x x

x

x x
∫

π

− 

+ 

gÀ ªÀiË®åªÀÅ :

(1)
4

π

(2) π (3)
2

π

(4) 0

The value of 
2

0

tan  cot
  d
1 tan  cot

x x

x

x x
∫

π

− 

+ 

 is :

(1)
4

π

(2) π (3)
2

π

(4) 0

15. ¥ÁAi À Ä¸ À£ï º ÀAaP ÉAi À Ä° è , MAzÀÄ ª ÉÃ¼ É P(X=2)=P(X=3), Dz Àg É Cz Àg À
¥ÁgÁ«ÄÃlgï(¤AiÀÄvÁAPÀ) λ £À ªÀiË®åªÀÅ :
(1) 3 (2) 0 (3) 6 (4) 2

In a Poisson distribution if P(X=2)=P(X=3) then, the value of its parameter λ is :

(1) 3 (2) 0 (3) 6 (4) 2

16. x-CPÉëAiÉÆA¢UÉ x2+y2=4,   x=−2 ªÀÄvÀÄÛ x=2 ¤AzÀ À̧ÄvÀÄÛªÀj¢gÀÄªÀ ¥ÀæzÉÃ±ÀzÀ DªÀvÀð£ÀzÀ
WÀ£ÀzÀ ªÉÄÃ É̄äöÊ «¹ÛÃtðªÀÅ :
(1) 64π (2) 32π (3) 8π (4) 16π

The surface area of the solid of revolution of the region bounded by x2+y2=4,   x=−2
and x=2 about x-axis is :

(1) 64π (2) 32π (3) 8π (4) 16π

17.  MAzÀÄ ªÉÃ¼É a   b   c   0 , a  3, b  4,  c  5
→ →→ → → → →

+ + = = = = , DzÀgÉ a
→

 ªÀÄvÀÄÛ b
→

 £ÀqÀÄ«£À
PÉÆÃ£ÀªÀÅ :

(1)
5

3

π

(2)
2

π

(3)
6

π

(4)
2

3

π

If a   b   c   0 , a  3, b  4,  c  5
→ →→ → → → →

+ + = = = =  then, the angle between a
→

 and b
→

is :

(1)
5

3

π

(2)
2

π

(3)
6

π

(4)
2

3

π
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18. ¥ÀgÀªÀ®AiÀÄ y2=12x UÉ AiÀiÁªÀÅzÉÃ ¥sÉÆÃPÀ̄ ï PÁqïð£À PÉÆ£ÉAiÀÄ°ègÀÄªÀ À̧à±ÀðPÀUÀ¼ÀÄ  F
gÉÃSÉAiÀÄ£ÀÄß bÉÃ¢ü̧ ÀÄvÀÛzÉ :

(1) y+3=0 (2) y−3=0 (3) x−3=0 (4) x+3=0

The tangents at the end of any focal chord to the parabola y2=12x intersect on the
line :

(1) y+3=0 (2) y−3=0 (3) x−3=0 (4) x+3=0

19. A   AiÀÄÄ Ȩ́ÌÃ¯Ágï k ≠ 0 £ÉÆA¢UÉ ªÀÄÆgÀ£ÉAiÀÄ zÀeÉðAiÀÄ Ȩ́ÌÃ¯ÁgÀ ªÀiÁånæPïì, ºÁUÁzÀgÉ
A−1 AiÀÄÄ :

(1)
1
 I

k
(2) kI (3) 2

1
 I

k
(4) 3

1
 I

k

If A is a scalar matrix with scalar k ≠ 0, of order 3, then A−1 is :

(1)
1
 I

k
(2) kI (3) 2

1
 I

k
(4) 3

1
 I

k

20. MAzÀÄ UÉÆÃ¼ÀzÀ WÀ£ÀUÁvÀæªÀÅ CzÀgÀ wædåzÀ zÀgÀzÀ°èAiÉÄÃ ºÉZÀÄÑwÛzÁÝUÀ, CzÀgÀ ªÉÄÃ¯ÉäöÊ
«¹ÛÃtðªÀÅ :

(1) 4π (2)
4

3

π

(3) 1 (4)
1

2π

The surface area of a sphere when the volume is increasing at the same rate as its
radius, is :

(1) 4π (2)
4

3

π

(3) 1 (4)
1

2π
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s̈ÁUÀ & II / PART - II

À̧ÆZÀ£É : (i) AiÀiÁªÀÅzÁzÀgÀÆ K¼ÀÄ ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¹. 7x2=14

(ii) ¥Àæ±Éß ¸ÀASÉå 30 PÀqÁØAiÀÄªÁVzÉ.

Note : (i) Answer any seven questions.

(ii) Question number 30 is compulsory.

21. £ÁtåUÀ¼À ¸ÀASÉåAiÀÄ£ÀÄß PÀAqÀÄ»rAiÀÄ®Ä, ¥Àæw ªÀUÀðzÀ°è, PÉÆlÖ ¸À¤ßªÉÃ±ÀPÉÌ ¸ÀÆPÀÛªÁzÀ
À̧«ÄÃPÀgÀtUÀ¼À ªÀåªÀ̧ ÉÜAiÀÄ£ÀÄß §gÉ¬Äj.

“MAzÀÄ aÃ®ªÀÅ 3 «zsÀzÀ £ÁtåUÀ¼ÁzÀ ` 1, ` 2 ªÀÄvÀÄÛ ` 5 £ÀÄß M¼ÀUÉÆArzÉ.  MnÖUÉ
` 100 ªÉÆvÀÛzÀ 30 £ÁtåUÀ¼ÀÄ C°èªÉ.”

To find the number of coins, in each category, write the suitable system of equations for

the given situation :

“A bag contains 3 types of coins namely ` 1, ` 2 and ` 5.  There are 30 coins amounting

to ` 100 in total.”

22. MAzÀÄ ªÉÃ¼É JgÀqÀÄ ªÉPÀÖgïUÀ¼ÁzÀ 
→ → →

3   2   9i j k+ +  ªÀÄvÀÄÛ 
→ → →

+ +  m   3i j k  ̧ ÀªÀÄ£ÁAvÀgÀUÀ¼ÀÄ.

ºÁUÁzÀgÉ 
2

m 
3

=  JAzÀÄ ¸Á¢ü¹.

If the two vectors 
→ → →

3   2   9i j k+ +  and 
→ → →

+ +  m   3i j k  are parallel, then prove that

2
m 

3
= .

23. PÀ¤µÀÖ zsÀ£ÁvÀäPÀ EAndgï n PÀAqÀÄ»r¬Äj ºÉÃUÉAzÀgÉ 
n

1 
 1

1 

i

i

 
 
 

+ 
=

− 

.

Find the least positive integer n such that 
n

1 
 1

1 

i

i

 
 
 

+ 
=

− 

.
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24. PÉÆlÖ À̧¤ßªÉÃ±ÀPÉÌ avÀæªÀ£ÀÄß awæ¹ :

“MAzÀÄ zsÀÆªÀÄPÉÃvÀÄªÀÅ ¥ÀgÀªÀ®AiÀÄ PÀPÉëAiÀÄ°è ¸ÀÆAiÀÄð£À ¸ÀÄvÀÛ ZÀ°¸ÀÄwÛzÉ AiÀiÁªÀÅzÀÄ
¥Àg ÀªÀ®Ai ÀÄzÀ P ÉÃAzÀ æ©AzÀÄªÁVzÉ. Ai ÀiÁªÁUÀ zs ÀÆªÀÄP ÉÃv ÀÄªÀ Å ¸ÀÆAi ÀÄð¤AzÀ
80 «Ä°AiÀÄ£ï Q.«ÄÃ.UÀ½zÁÝUÀ, À̧ÆAiÀÄð¤AzÀ zsÀÆªÀÄPÉÃvÀÄ«UÉ ªÀiÁqÀÄªÀ gÉÃSÉ « s̈ÁUÀªÀÅ

3

π

 gÉÃrAiÀÄ£ïì PÉÆÃ£ÀªÀ£ÀÄß PÀPÉëAiÀÄ CPÉëAiÉÆA¢UÉ ªÀiÁqÀÄvÀÛzÉ.”

Draw the diagram for the given situation :

“A comet is moving in a parabolic orbit around the sun which is at the focus of a

parabola.  When the comet is 80 million kms from the sun, the line segment from the

sun to the comet makes an angle of 
3

π

radians with the axis of the orbit.”

25. f(x)=sinx £À ¤uÁðAiÀÄPÀ À̧ASÉåUÀ¼À£ÀÄß PÀAqÀÄ»r¬Äj.

Find the critical numbers of f(x)=sinx.

26.  QæAiÉÄ f(x)=x3+1 £À qÉÆªÉÄ£ï ªÀÄvÀÄÛ ªÁå¦ÛAiÀÄ£ÀÄß §gÉ¬Äj.

Write the domain and extent of the function f(x)=x3+1.

27. ¸Á¢ü¹ :  
3 3

6 6

d d
  

1 cot 1 tan

x x

x x
∫ ∫

π π

π π

=

+ + 

Prove that 
3 3

6 6

d d
  

1 cot 1 tan

x x

x x
∫ ∫

π π

π π

=

+ + 

28. J¯Áè ±ÀÆ£ÀåªÀ®èzÀ gÉÃ±À£À̄ ï À̧ASÉåUÀ¼À UÀtªÀÅ PÀÆqÀÄ«PÉAiÀÄ CrAiÀÄ°è ªÀÄÄaÑzÀ UÀtªÀ®è
JAzÀÄ vÉÆÃj¹.

Show that the set of all non-zero rational numbers is not closed under addition.
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29. F(3)=1−e−9 £ÀÄß ¸Á¢ü¹, MAzÀÄ ªÉÃ¼É ¸ÀA¨sÀªÀ¤ÃAiÀÄvÉ ¸ÁAzÀævÉ QæAiÉÄ f(x) ªÀÅ





−

=

≤

33e ,      > 0
( )  

     0   ,       0

x x
f x

x
 JAzÀÄ ªÁåSÁå¤¹zÉ.

Prove that F(3)=1−e−9 if the probability density function f(x) is defined as





−

=

≤

33e ,      > 0
( )  

     0   ,       0

x x
f x

x

30. [1, 6] gÀ°è f(x)=?x−2?+?x−5? QæAiÉÄUÉ gÉÆÃ É̄Ã ¥ÀæªÉÄÃAiÀÄªÀ£ÀÄß ¥Àj²Ã°¹.

Verify Rolle’s theorem for the function f(x)=?x−2?+?x−5? in [1, 6].

 s̈ÁUÀ & III / PART - III

À̧ÆZÀ£É : (i) AiÀiÁªÀÅzÁzÀgÀÆ K¼ÀÄ ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¹. 7x3=21

(ii) ¥Àæ±Éß ¸ÀASÉå 40 PÀqÁØAiÀÄªÁVzÉ.

Note : (i) Answer any seven questions.

(ii) Question number 40 is compulsory.

31. zÀeÉð 3gÀ À̧ÆPÀÛªÁzÀ ªÀiÁvÀÈPÉUÀ¼ÀÄ A ªÀÄvÀÄÛ B AiÀÄ£ÀÄß PÉÆlÄÖ ρ(A)+ρ(B) ≠ ρ(A+B)

¸Á¢ü¹.

Prove that ρ(A)+ρ(B) ≠ ρ(A+B) by giving the suitable matrices A and B of order 3.

32. ªÀiÁåVßlÄåqï 6gÀ ªÉPÀ ÖgïUÀ¼À£ÀÄß PÀAqÀÄ»r¬Äj AiÀiÁªÀÅzÀÄ 4     3i j k
→ → →

− +  ªÀÄvÀÄÛ

 2     2i j k
→ → →

− + −  JgÀqÀÆ ªÉPÀÖgïUÀ½UÉ ®A§ªÁVzÉ.

Find the vectors of magnitude 6 which are perpendicular to both the vectors

4     3i j k
→ → →

− + and   2     2i j k
→ → →

− + − .



11 1315 (NP)

[ Turn overA

A A

A A

33. MAzÀÄ ªÉÃ¼É n zsÀ£ÁvÀäPÀ EAndgï DVzÀÝgÉ, EzÀ£ÀÄß ¸Á¢ü¹

     
    
    

n

1 sin  cos
 cos  n     sin n  

1 sin  cos 2 2

i
i

i

+ θ − θ π π
= − θ − − θ

+ θ + θ

If n is a positive integer, prove that

     
    
    

n

1 sin  cos
 cos  n     sin n  

1 sin  cos 2 2

i
i

i

+ θ − θ π π
= − θ − − θ

+ θ + θ

34. DAiÀÄvÁPÁgÀzÀ Cw¥ÀgÀªÀ®AiÀÄzÀ ¸Àà±ÀðPÀªÀÅ CzÀgÀ C¹ÃªÀiïmÉÆmïUÀ½AzÀ PÉÆ£ÉUÉÆAqÀÄ
¥Á¬ÄAmï D¥sï PÁAmÉQÖ£À°è  bÉÃ¢ü̧ ÀÄvÀÛzÉ JAzÀÄ vÉÆÃj¹.

Show that the tangent to a rectangular hyperbola terminated by its asymptotes is bisected

at the point of contact.

35. QæAiÉÄ f(x)=tan−1(sinx+cosx), x > 0 CAvÀgÀ 0,  
4

 
 
 

π

 £À°è PÀlÄÖ¤mÁÖV ºÉZÀÄÑwÛzÉ JAzÀÄ

vÉÆÃj¹.

Show that the function f(x)=tan−1(sinx+cosx), x > 0 is strictly increasing in the interval

0,  
4

 
 
 

π

.

36. MAzÀÄ ªÉÃ¼É 
2 2

1
( ,  ) 

 
f x y

x y
= 

+ 

, DzÀgÉ   
f f

x y f
x y

∂ ∂

∂ ∂
+  =−  JAzÀÄ ¸Á¢ü¹.

If 
2 2

1
( ,  ) 

 
f x y

x y
= 

+ 

 then, prove that   
f f

x y f
x y

∂ ∂

∂ ∂
+  =− .

37. EAnUÉæ±À£ï G¥ÀAiÉÆÃV¹ wædå ‘r’ ªÀÄvÀÄÛ JvÀÛgÀ ‘h’ £ÉÆA¢VgÀÄªÀ ¹°AqÀj£À WÀ£ÀUÁvÀæzÀ
À̧ÆvÀæªÀ£ÀÄß ¥ÀqÉ¬Äj.

Derive the formula for the volume of a cylinder with radius ‘r’ and height ‘h’ by using

integration.
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38. (p ∧ q)  → (p ∨ q) MAzÀÄ mÁmÁ¯Áf JAzÀÄ vÉÆÃj¹.
Show that (p ∧ q)  → (p ∨ q)  is a tautology.

39. MAzÀÄ zÁ¼ÀªÀ£ÀÄß 120 ¸Áj ºÁj¸À¯Á¬ÄvÀÄ ªÀÄvÀÄÛ 1 CxÀªÁ 5 £ÀÄß ¥ÀqÉAiÀÄÄªÀÅzÀÄ
AiÀÄ±À¸ÀÄì JAzÀÄ ¥ÀjUÀtÂ¸À¯Á¬ÄvÀÄ. AiÀÄ±À¹ì£À ¸ÀASÉåUÀ¼À «ÄÃ£ï ªÀÄvÀÄÛ ªÉÃjAiÉÄ£ïì
PÀAqÀÄ»r¬Äj.
A die is thrown 120 times and getting 1 or 5 is considered a success.  Find the mean and

variance of the number of successes.

40. r¥s Àg É¤êAi ÀÄ¯ï ¸À«ÄÃPÀg Àt yx3dx+e−xdy=0 £À ¥ÀjºÁgÀªÀ Å 3 2( 3 6 6)x x x− + −

ex+log y=c.  JAzÀÄ vÉÆÃj¹.
Show that the solution of the differential equation yx3dx+e−xdy=0 is

3 2( 3 6 6)x x x− + −  ex+log y=c.

s̈ÁUÀ & IV / PART - IV

À̧ÆZÀ£É : J¯Áè ¥Àæ±ÉßUÀ¼À£ÀÄß GvÀÛj¹. 7x5=35

Note : Answer all the questions.

41.  (a) µ £À AiÀiÁªÀ ªÀiË®åUÀ½UÉ KPÀgÀÆ¥À À̧«ÄÃPÀgÀt ªÀåªÀ̧ ÉÜ x+y+3z=0; 4x+3y+µz=0;

2x+y+2z=0; ºÉÆA¢zÉ :
(i) PÉÃªÀ® PÀëÄ®Pï ¥ÀjºÁgÀ
(ii) C£ÀAvÀªÁV ºÀ®ªÀÅ ¥ÀjºÁgÀUÀ¼ÀÄ

CxÀªÁ

(b) ªÉPÀÖgï «zsÁ£ÀzÀ°è ¸Á¢ü¹ K£ÉAzÀgÉ
sin (A+B) = sinA cosB +cosA sinB

(a) For what values of µ the system of homogeneous equations x+y+3z=0;

4x+3y+µz=0; 2x+y+2z=0 have :

(i) only trivial solution

(ii) infinitely many solutions

OR

(b) Prove by vector method that

sin (A+B)=sinA cosB+cosA sinB
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42. (a)  (−1, 1, −1) ©AzÀÄ«¤AzÀ ºÁzÀÄ ºÉÆÃUÀÄªÀ ªÀÄvÀÄÛ gÉÃSÉ 
 2 2  1

    
2 3 2

yx z− − − 

= =

−

ºÉÆA¢gÀÄªÀ À̧ªÀÄvÀ®zÀ PÁnð²AiÀÄ£ï À̧«ÄÃPÀgÀtªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

CxÀªÁ

(b) ¥ÀjºÀj¹ : x11−x6+x5−1=0.

(a) Find the cartesian equation of the plane containing the line

 2 2  1
    

2 3 2

yx z− − − 

= =

−

 and passing through the point (−1, 1, −1).

OR

(b) Solve : x11−x6+x5−1=0.

43. (a) J°¥Àì(CAqÁPÁgÀ)£À AiÀiÁªÀÅzÉÃ ©AzÀÄ«£À ¥sÉÆÃPÀ̄ ï zÀÆgÀzÀ ªÉÆvÀÛªÀÅ ¥ÀæªÀÄÄR
CPÉëAiÀÄ GzÀÝPÉÌ À̧ªÀÄªÁVzÉ JAzÀÄ vÉÆÃj¹  ªÀÄvÀÄÛ ºÁUÉAiÉÄÃ  ©AzÀÄ«£À É̄ÆÃPÀ̧ ï

   
   
   

22

    1
81 45

4 4

yx
+ =  JAzÀÄ ¸Á¢ü¹. AiÀiÁªÀÅzÀÄ ZÀ° À̧ÄwÛzÉ ºÉÃUÉAzÀgÉ (3, 0)  ªÀÄvÀÄÛ

(−3, 0) jAzÀ CzÀgÀ zÀÆgÀzÀ ªÉÆvÀÛªÀÅ 9 DVzÉ.

CxÀªÁ

(b) MAzÀÄ ‘r’  wædåªÀÅ¼Àî ªÀÈvÀÛzÉÆ¼ÀUÉ gÉÃT À̧®àqÀ§ºÀÄzÁzÀ Cw zÉÆqÀØ DAiÀÄvÁPÁgÀzÀ
«¹ÛÃtðªÀÅ 2r2 JAzÀÄ ¸Á¢ü¹.

(a) Show that the sum of the focal distances of any point on an ellipse is equal to the

length of the major axis and also prove that the locus of a point which moves so

that the sum of its distances from (3, 0) and (−3, 0) is 9, is 
   
   
   

22

    1
81 45

4 4

yx
+ = .

OR

(b) Prove that the area of the largest rectangle that can be inscribed in a circle of

radius ‘r’ is 2r2.
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44. (a) MAzÀÄ Që¥ÀtÂAiÀÄ£ÀÄß £É®ªÀÄlÖ¢AzÀ ºÁj¹zÁUÀ CzÀÄ x «ÄÃlgÀUÀ¼ÀÄ ®A§ªÁV

ªÉÄÃ®ÄäRªÁV t Ȩ́PÉAqÀÄUÀ¼À°è KgÀÄvÀÛzÉ ªÀÄvÀÄÛ 225
 100t t

2
x= −  PÀAqÀÄ»r¬Äj :

(i) Që¥ÀtÂAiÀÄ DgÀA©üPÀ ªÉÃUÀ

(ii) Që¥ÀtÂAiÀÄ JvÀÛgÀªÀÅ UÀjµÀ×ªÁzÁUÀ À̧ªÀÄAiÀÄªÀÅ

(iii) vÀ®Ä¦zÀ UÀjµÀ× JvÀÛgÀ

(iv) Që¥ÀtÂAiÀÄÄ £É®PÉÌ C¥Àà½¹zÀ ªÉÃUÀ

CxÀªÁ

(b) ¥ÀgÀªÀ®AiÀÄ 16x2−9y2−32x−18y+151=0 £À PÉÃAzÀæ, ¥sÉÆÃPÉÊ ªÀÄvÀÄÛ ±ÀÈAUÀUÀ¼À£ÀÄß
PÀAqÀÄ»r¬Äj ªÀÄvÀÄÛ avÀæªÀ£ÀÄß awæ¹.

(a) A missile fired from ground level rises x metres vertically upwards in t seconds

and 225
 100t t

2
x= − .  Find :

(i) the initial velocity of the missile

(ii) the time when the height of the missile is a maximum

(iii) the maximum height reached

(iv) the velocity with which the missile strikes the ground

OR

(b) Find the centre, foci and vertices of the hyperbola 16x2−9y2−32x−18y+151=0

and draw the diagram.
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45. (a) MAzÀÄ ¥ÀjÃPÉëAiÀÄ°è 1000 «zÁåyðUÀ¼À «ÄÃ£ï CAPÀªÀÅ 34 ªÀÄvÀÄÛ ªÀiÁ£ÀPÀ «ZÀ®£ÉAiÀÄÄ
16.  ºÀAaPÉAiÀÄÄ ¸ÀºÀdªÉAzÀÄ H»¹ PÉÃA¢æÃAiÀÄ 70% C¨sÀåyðUÀ¼À CAPÀUÀ¼À
«ÄwAiÀÄ£ÀÄß ¤zsÀðj¹.
P[0 < Z < 1.04]=0.35

CxÀªÁ

(b) ªÀPÀægÉÃSÉ y=sinx  ªÀÄvÀÄÛ y=cosx ªÀÄvÀÄÛ gÉÃSÉUÀ¼ÁzÀ x=0 ªÀÄvÀÄÛ x=π £ÀqÀÄ«£À
«¹ÛÃtðªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

(a) The mean score of 1000 students for an examination is 34 and the standard

deviation is 16.  Determine the limit of the marks of the central 70% of the

candidates by assuming the distribution is normal.

P[0 < Z < 1.04]=0.35

OR

(b) Compute the area between the curve y=sinx and y=cosx and the lines x=0 and

x=π.

46. (a) MAzÀÄ ªÉÃ¼É w=x+2y+z2 ªÀÄvÀÄÛ x=cos t; y=sin t; z=t; ZÉÃAiÀÄ£ï gÀÆ¯ï

G¥ÀAiÉÆÃV¹ dw

dt
 AiÀÄ£ÀÄß PÀAqÀÄ»r¬Äj. ºÁUÉAiÉÄÃ  x, y  ªÀÄvÀÄÛ z £ÀÄß  w UÉ

§zÀ°¹  ªÀÄvÀÄÛ 
dw

dt
 AiÀÄ£ÀÄß PÀAqÀÄ»r¬Äj ªÀÄvÀÄÛ CzÀgÀAvÉAiÉÄ ¥sÀ°vÁA±ÀªÀ£ÀÄß

¥Àj²Ã°¹.
CxÀªÁ

(b) MAzÀÄ PÀ¥ï nÃAiÀÄ£ÀÄß 1008C vÁ¥ÀªÀiÁ£ÀzÀ°è MAzÀÄ PÉÆÃuÉAiÀÄ°è Ej¸À¯ÁVzÉ
AiÀiÁªÀÅzÀgÀ vÁ¥ÀªÀiÁ£ÀªÀÅ 158C ªÀÄvÀÄÛ EzÀÄ 5 ¤«ÄµÀzÀ°è 608C UÉ vÀtÚUÁUÀÄvÀÛzÉ.
ªÀÄvÀÛµÀÄÖ 5 ¤«ÄµÀzÀ ªÀÄzsÀåAvÀgÀzÀ £ÀAvÀgÀ CzÀgÀ vÁ¥ÀªÀiÁ£ÀªÀ£ÀÄß PÀAqÀÄ»r¬Äj.

(a) If w=x+2y+z2 and x=cos t; y=sin t; z=t find 
dw

dt
 by using chain rule.  Also

find 
dw

dt
 by substitution of x, y  and z in w and hence verify the result.

OR

(b) A cup of tea at temperature 1008C is placed in a room whose temperature is

158C and it cools to 608C in 5 minutes.  Find its temperature after further interval

of 5 minutes.
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47. (a) UÀÄA¥ÀÄUÀ¼À J¯Áè LzÀÄ vÀvÀéUÀ¼À£ÀÄß w½¹.
CxÀªÁ

(b) r¥sÀgÉ¤êAiÀÄ¯ï À̧«ÄÃPÀgÀtzÀ ¥ÀjºÁgÀªÀ£ÀÄß ¸Á¢ü¹ :

(5D2−8D−4)

−

= + + 

2

5 5 e  2e  3
x

x
y  is 

− −

= + − − − 

2 2

2 5 5
5 2 3

 Ae   Be  e  e  
12 7 4

x x
x x

y x .

(a) State all the five properties of groups.

OR

(b) Prove that the solution of the differential equation :

(5D2−8D−4)

−

= + + 

2

5 5 e  2e  3
x

x
y  is 

− −

= + − − − 

2 2

2 5 5
5 2 3

 Ae   Be  e  e  
12 7 4

x x
x x

y x .
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