
1313 (NP)

[ Turn over

No. of Printed Pages : 16

!1313NPMathematics!
PART - III

Væü×ìý™èþÔéçÜˆÐèþ$$ / MATHEMATICS

(™ðþË$Væü$ Ðèþ$ÇÄæý$$ C…XÏ‹Ù ¿êÚë…™èþÆæÿÐèþ$$ / Telugu & English Version)

çÜÐèþ$Äæý$Ðèþ$$ : 2.30 Væü…rË$ ] [ VæüÇçÙx Ðèþ*Ææÿ$PË$ : 90
Time Allowed : 2.30 Hours ] [ Maximum Marks : 90

çÜ* è̂þ è̄þË$ : (1) Ðèþ$${§æþ×ý çÜÐèþÅ™èþMðüO {ç³Ôèý²ç³{™é°² „æü$×ý~…V> ç³ÇÖÍ… è̂þ…yìþ. çÜÐèþÅ™èþ ÌZí³…_ è̄þ ç³„æüÐèþ$$ÌZ
B ÑçÙÄæý*°² Ððþ…r¯óþ àÌŒý çÜ*ç³ÆŠÿÐðþOfÆæÿ$Mæü$ ™ðþÍÄæý$gôýÄæý$…yìþ.

(2) Æ>Äæý$yé°Mìü Ðèþ$ÇÄæý$$ A…yæþÆŠÿÌñýO¯Œþ ^óþÄæý$yé°Mìü ±Ë… Ìôý§é ¯èþË$ç³# Ææÿ…Væü$ íÜÆ>
Ðèþ*{™èþÐóþ$ Eç³Äñý*W…^èþ…yìþ. _{™èþç³sêËMæü$ ò³°ÞÌŒý Eç³Äñý*W…^èþ…yìþ.

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.

Register Number

ÇhçÜtÆŠÿ çÜ…QÅ

¿êVæü… & I / PART - I

VæüÐ@þ$°Mæü : (i) A°² {ç³Ô¶ý²ËMæü$ fÐéº$Ë$ {ÐéÄ¶ý¬Ð@þ¬. 20x1=20

(ii) Çe«ã&çq Hê\T>∑T Á|ü‘ê´e÷ïj·÷\ qT+&ç ôV≤#·TÃ>± dü]|ü&ÉT »yêãTqT m+|æø£ #̊dæ

Ä|ü̧Hé ø√&éé eT]j·TT dü+ã+~Û‘· »yêãTqT Áyêj·TTeTT.

Note : (i) All questions are compulsory.

(ii) Choose the most appropriate answer from the given four alternatives and
write the option code and the corresponding answer.
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1. çÜ…QÅ 28 Äñý¬MæüP 11 Ð@þ Ð@þÊËÐ@þ¬ÌZ §øçÙÔ>™èþÐ@þ¬ çÜ$Ð@þ*Ææÿ$V> 28 Ô>™èþ§øçÙÐ@þ¬ @̄þMæü$ __________
Æðÿr$Ï.

(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. 4x2−y2=36 ÆóÿQ 5x−2y+4k=0 Mæü$ çÜµÆæÿØÆóÿQ, Aç³šyæþ$ k :

(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. çœ$¯@þÐ@þÊË HMæüMæüÐ@þ¬ Äñý¬MæüP Væü$×ý¯@þ Ð@þÆæÿYÐ@þ¬ÌZ, ω2 Äñý¬MæüP “MæüÐ@þ$Ð@þ¬. (ω Ä¶ýÊ°rÏ JMæü çÜ…MîüÆæÿ~
çœ$ @̄þÐ@þÊËÐ@þ¬) :
(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. ÐéÅç³MîüMæü–™èþ Ð@þ$«§æþÅÐ@þ$ °Ä¶ý$Ð@þ$Ð@þ¬ÌZ Ð@þ$ÇÄ¶ý¬ ËVŠüÆ>…gôý Äñý¬MæüP Ð@þ$«§æþÅÐ@þ$ °Ä¶ý$Ð@þ$Ð@þ¬ÌZ  çÜ*_…_ @̄þr$Ï
f(x) Ð@þ$ÇÄ¶ý¬ g(x) Ë$ Æðÿ…yæþ$ {ç³Ðóþ$Ä¶ý$Ð@þ¬Ë$ AÆÿ¬ @̄þç³šyæþ$ ÐéÅç³MîüMæü–™èþ Ð@þ$«§æþÅÐ@þ$ °Ä¶ý$Ð@þ$Ð@þ¬ Äñý¬MæüP
JMæü °È~™èþ A…Ô¶ýÐ@þ¬ :
(1) f  9(x)=0 (2) g9(x)=0

(3) g(x) A @̄þ$ @̄þ¨ JMæü ™èþ™èþÞÐ@þ$ {ç³Ðóþ$Ä¶ý$Ð@þ¬ (4) f(x) A @̄þ$ @̄þ¨ JMæü ™èþ™èþÞÐ@þ$ {ç³Ðóþ$Ä¶ý$Ð@þ¬
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. −x−iy Ððþ¬§æþsìý ´ë§æþÐ@þ¬Oò³ E @̄þ²ç³šyæþ$, −ix+y  §óþ°Oò³ E…yæþ$¯@þ$ :

(1) Ð@þÊyæþÐ@þ ´ë§æþÐ@þ¬ (2) ¯éË$VæüÐ@þ ´ë§æþÐ@þ¬

(3) Ððþ¬§æþsìý ´ë§æþÐ@þ¬ (4) Æðÿ…yæþÐ@þ ´ë§æþÐ@þ¬
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. “Mìü…¨Ðé°ÌZ H¨ JMæü è̂þÇÓ™èþ è̂þÆæÿ×ýÐ@þ¬ (sêsŸÌZh) ?

(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. X  Ä¶ý*§æþ–_eMæü è̂þËÆ>Õ Äñý¬MæüP ÑçÜ¢ –† 4 §é° Ð@þ$«§æþÅÐ@þ$… 2.  Aç³#yæþ$ E(X2) G…™èþ ?

(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

→ → →

= −  A @̄þ$ @̄þ¨ §óþ° çÜÒ$MæüÆæÿ×ýÐ@þ¬ :

(1) yz - çÜÐ@þ$™èþËÐ@þ¬

(2) xz - çÜÐ@þ$™èþËÐ@þ¬

(3) i

→

 Ð@þ$ÇÄ¶ý¬ k

→

 ¼…§æþ$Ð@þ#Ë @̄þ$ MæüÍõ³ JMæü çÜÆæÿâ¶ýÆóÿQ

(4) xy - çÜÐ@þ$™èþËÐ@þ¬

   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. Ð@þ“MæüÐ@þ¬
1

3 y x=  ¯@þMæü$ “Mìü…¨Ðé°ÌZ H JMæüP ÐéÅQÅ °fÐ@þ$Væü$¯@þ$ ?

(1) Ð@þ“MæüÐ@þ¬ @̄þMæü$  JMæü @̄þ†ç³ÇÐ@þÆæÿ¢̄ @þ ¼…§æþ$Ð@þ# MæüË§æþ$. §é°ÌZ y99 E…yæþ§æþ$

(2) Ð@þ“MæüÐ@þ¬ JMæüsìý Mæü…sôý òßý è̂þ$a @̄þ†ç³ÇÐ@þÆæÿ¢̄ @þ ¼…§æþ$Ð@þ#Ë @̄þ$ MæüÍW E…yæþ$ @̄þ$

(3) Ð@þ“MæüÐ@þ¬ @̄þMæü$ ̄ @þ†ç³ÇÐ@þÆæÿ¢̄ @þ ¼…§æþ$Ð@þ# Ìôý§æþ$

(4) Ð@þ“MæüÐ@þ¬ @̄þMæü$  JMæü @̄þ†ç³ÇÐ@þÆæÿ¢̄ @þ ¼…§æþ$Ð@þ# MæüË§æþ$. A¨ 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.  z
1
=1+2i, z

2
=1−3i Ð@þ$ÇÄ¶ý¬ z

3
=2+4i AÆÿ¬¯@þç³#yæþ$, z

1
z
2
z
3
, 2z
1
z
2
z
3
 BÆæÿY…yŠþ _{™èþÐ@þ¬Oò³

¼…§æþ$Ð@þ#Ë$ −7z
1
z
2
z
3
 {´ë†°«§æþÅ… Ð@þíßý… ó̂þÑ :

(1) çÜÐ@þ$¨Ó¿¶ý$f {†¿¶ý$fÐ@þ¬ Äñý¬MæüP ÖÆæÿÛÐ@þ¬Ë$

(2) çÜÆóÿTÄ¶ý$Ð@þ¬

(3) JMæü Ë…ºMø×ý {†¿¶ý$f… Äñý¬MæüP ÖÆæÿÛÐ@þ¬Ë$

(4)  çÜÐ@þ$¿¶ý$f {†¿¶ý$fÐ@þ¬ Äñý¬MæüP ÖÆæÿÛÐ@þ¬Ë$

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. JMæü çÜgê¡Ä¶ý$ Ð@þÅÐ@þçÜ¦ÌZ ρ(A) A @̄þ$ @̄þ¨ Agêq™èþÆ>Ô¶ý$Ë çÜ…QÅ Mæü…sñý ™èþMæü$PÐ@þ, Aç³šyæþ$ B Ð@þÅÐ@þçÜ¦ §óþ°°
MæüÍW E…r$…¨ ?

(1) Ô¶ý* ó̄þÅ™èþÆæÿ Ýë«§æþ @̄þÐ@þ¬Ë$

(2) Ýë«§æþ @̄þ… Ìôý§æþ$

(3) AËµ Ýë«§æþ @̄þÐ@þ¬ Ð@þ*{™èþÐóþ$

(4) AËµ Ýë«§æþ @̄þÐ@þ¬ Ð@þ$ÇÄ¶ý¬ A @̄þ…™èþ…V> G¯ø² Ô¶ý* ó̄þÅ™èþÆæÿ Ýë«§æþ¯éË$

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. H AÐ@þMæüË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þMæü$ y=cx−c2 A @̄þ$ @̄þ¨ Ýë«§éÆæÿ×ý Ýë«§æþ @̄þÐ@þ¬ :

(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. AÐ@þMæüË @̄þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ y9+(y99)2=x(x+y99)2 Mìü “MæüÐ@þ$Ð@þ¬ Ð@þ$ÇÄ¶ý¬ çœ*™èþÐ@þ¬ :

(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

− 

+ 

 Äñý¬MæüP ÑË$Ð@þ :

(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. ´ëÆÿ¬Ýë Œ̄þ Ñ¿êf @̄þÐ@þ¬ÌZ P(X=2)=P(X=3) AÆÿ¬ @̄þç³šyæþ$, §é° ç³Æ>Ñ$† λ ÑË$Ð@þ :

(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. x2+y2=4, x=−2 Ð@þ$ÇÄ¶ý¬ x=2 ó̂þ BÐ@þÇ…ç³ºyìþ @̄þ {¿¶ýÐ@þ$×ý çœ$ @̄þÐ@þ¬ Äñý¬MæüP Ð@þ“Mæü™èþÎÄ¶ý*Ð@þÆæÿ×ýÐ@þ¬
x-A„æüÐ@þ¬Oò³
(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. a   b   c   0 , a  3, b  4,  c  5 
→ →→ → → → →

+ + = = = =  AÆÿ¬¯@þç³šyæþ$ a
→

 Ð@þ$ÇÄ¶ý¬ b

→

 Ð@þ$«§æþÅ VæüË
Mø×ýÐ@þ¬ :

(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



7 1313 (NP)

[ Turn overA

A A

A A

18. H ¸ùMæüÌŒý gêÅ _Ð@þÆæÿO¯ðþ¯é VæüË çÜµÆæÿØÆóÿQË$ y2=12x ç³Æ>Ð@þËÄ¶ý$Ð@þ¬¯@þMæü$ ÆóÿQOò³ Ð@þÅ†^óþa§æþMæüÐ@þ¬
fÆæÿ$ç³#Ð@þ¬ :

(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 A¯@þ$¯@þ¨ A¨Ô> Ð@þ*{†Mæü AÆÿ¬¯@þç³#yæþ$ A¨Ô¶ý k ≠ 0, “MæüÐ@þ$Ð@þ¬ 3‚ Aç³šyæþ$ A−1 :

(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. JMæü Vøâ¶ýÐ@þ¬ Äñý¬MæüP Ð@þ“Mæü™èþÎÄ¶ý*Ð@þÆæÿ×ýÐ@þ¬ §é° çœ$¯@þç³ÇÐ@þ*×ýÐ@þ¬ ÐéÅÝëÆæÿ®Ð@þ¬™ø çÜÐ@þ$…V>
ò³Ææÿ$Væü$™èþ$¯@þ²ç³šyæþ$ G…™èþ ?

(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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¿êVæü… & II / PART - II

VæüÐ@þ$°Mæü : (i) HOÐðþ¯é Hyæþ$ {ç³Ô¶ý²ËMæü$ fÐéº$ÍÐ@þ¬Ã 7x2=14

(ii) {ç³Ô¶ý² çÜ…QÅ 30 ™èþç³µ°çÜÇ.

Note : (i) Answer any seven questions.

(ii) Question number 30 is compulsory.

21. “Mìü…§æþ CÐ@þÓºyìþ¯@þ §æþ™é¢…Ô¶ýÐ@þ¬ {ç³M>Ææÿ… {ç³† JMæüP Ñ¿êVæü…ÌZ ¯é×ñýÐ@þ¬Ë çÜ…QÅ¯@þ$ Mæü¯@þ$Vö¯@þyé°Mìü

çÜÐ@þ¬_™èþOÐðþ$ @̄þ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë Ð@þÅÐ@þçÜ¦̄ @þ$ {ÐéÄ¶ý¬Ð@þ¬ :

""JMæü çÜ…_ÌZ Ð@þÊyæþ$  ÆæÿM>Ë ¯é×ñýÐ@þ¬Ë$ E¯é²Æÿ¬. AÑ ` 1, ` 2, ` 5.  30 ¯é×ñýÐ@þ¬Ë$ E¯é²Æÿ¬.
Ðésìý Ððþ¬™èþ¢Ð@þ¬ ` 100.

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. Æðÿ…yæþ$ çÜ¨Ô¶ýË$ 
→ → →

3   2   9i j k+ +  Ð@þ$ÇÄ¶ý¬   m   3i j k
→ → →

+ +  çÜÐ@þ*…™èþÆæÿÐ@þ¬V> E @̄þ²^ø, 2
m 

3
= 

A° º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬.

If the two vectors 
→ → →

3   2   9i j k+ +  and 
→ → →

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

2
m 

3
= .

23.
n

1 
 1

1 

i

i

 
 
 

+ 
=

− 

 Aç³šyæþ$ Mæü°çÙt «§æþ @̄þ ç³NÆæÿ~çÜ…QÅ n @̄þ$ Mæü @̄þ$Vö @̄þ$Ð@þ¬.

Find the least positive integer n such that 
n

1 
 1

1 

i

i

 
 
 

+ 
=

− 

.
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24. “Mìü…¨ §æþ™é¢…Ô¶ýÐ@þ¬ @̄þMæü$ _{™èþç³rÐ@þ¬ @̄þ$ XÄ¶ý¬Ð@þ¬ :

""JMæü  ™øMæü^èþ$MæüP ç³Æ>Ð@þËÄ¶ý$ Mæü„æü ÅÌZ çÜ*Ææÿ$Å° ^èþ$r*t †Ææÿ$Væü$™èþ$¯@þ²¨.  A¨ ç³Æ>Ð@þËÄ¶ý$ ¯éÀÌZ
E¯@þ²¨.  ™øMæü^èþ$MæüP çÜ*Ææÿ$Å° ¯@þ$…yìþ 80 Ñ$ÍÄ¶ý$ Œ̄þ MìüÌZÒ$rÆæÿÏ §æþ*ÆæÿÐ@þ¬ÌZ E @̄þ²¨. çÜ*Ææÿ$Å° @̄þ$…yìþ

™øMæü^èþ$MæüPMæü$ ÆóÿRêQ…yæþÐ@þ¬ 
3

π  ÆóÿyìþÄ¶ý$ @̄þÏ Mø×ýÐ@þ¬ @̄þ$ Mæü„æü Å A„æüÐ@þ¬™ø ó̂þÄ¶ý¬ è̂þ$ @̄þ²¨.''

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 Mæü$ çÜ…¨Væü® çÜ…QÅË¯@þ$ Mæü¯@þ$Vö¯@þ$Ð@þ¬.

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

26.  f(x)=x3+1Äñý¬MæüP {ç³§óþÔ¶ýÐ@þ¬ Ð@þ$ÇÄ¶ý¬ ÑçÜ¢ –™èþÐ@þ¬ @̄þ$ {ÐéÄ¶ý¬Ð@þ¬.

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

27.
3 3

6 6

d d
  

1 cot 1 tan

x x

x x
∫ ∫

π π

π π

=

+ + 
 º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬.

Prove that 
3 3

6 6

d d
  

1 cot 1 tan

x x

x x
∫ ∫

π π

π π

=

+ + 

28. A°² Ô¶ý* ó̄þÅ™èþÆæÿ AMæüÆæÿ×îýÄ¶ý$ çÜ…QÅË çÜÑ$† çÜ…MæüË @̄þÐ@þ¬ “Mìü…§æþ çÜ…Ð@þ–™èþÐ@þ¬ M>§æþ° è̂þ*ç³#Ð@þ¬.

Show that the set of all non-zero rational numbers is not closed under addition.
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29. çÜ…¿êÐ@þÅ™é Ýë…{§æþ™é {ç³Ðóþ$Ä¶ý$… f(x)&¯@þ$ 



−

=

≤

33e ,      > 0
( )  

     0   ,       0

x x
f x

x
 V> °ÆæÿÓ_…_¯@þç³#yæþ$

F(3)=1−e−9 A° º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬.

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] ÌZ {ç³Ðóþ$Ä¶ý$Ð@þ¬ f(x)=?x−2?+?x−5? @̄þMæü$ ÆøÌŒýÞ íÜ§é®…™èþÐ@þ¬ @̄þ$ çÜÇ è̂þ*yæþ$Ð@þ¬.

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

¿êVæü… & III / PART - III

VæüÐ@þ$°Mæü  : (i) HOÐðþ @̄þ Hyæþ$ {ç³Ô¶ý²ËMæü$ fÐéº$Ë$ {ÐéÄ¶ý¬Ð@þ¬. 7x3=21

(ii) {ç³Ô¶ý² çÜ…QÅ 40 ™èþç³µ°çÜÇ.
Note : (i) Answer any seven questions.

(ii) Question number 40 is compulsory.

31. A Ð@þ$ÇÄ¶ý¬ B “MæüÐ@þ$Ð@þ¬ 3 ÌZ  çÜÇ AÆÿ¬ @̄þ Ð@þ*{†MæüË @̄þ$ C_a ρ(A)+ρ(B) ≠ ρ(A+B)  A° º¬kÐ@þ#

ó̂þÄ¶ý¬Ð@þ¬.

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

32. 4     3i j k
→ → →

− +  Ð@þ$ÇÄ¶ý¬  2     2i j k
→ → →

− + −  çÜ¨Ô¶ýËMæü$ Ë…ºÐ@þ¬V> E @̄þ² ç³ÇÐ@þ*×ýÐ@þ¬ 6 MæüÍW @̄þ

ÐésìýMìü çÜ¨Ô¶ýË @̄þ$ Mæü @̄þ$Vö @̄þ$Ð@þ¬.

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

4     3i j k
→ → →

− + and   2     2i j k
→ → →

− + − .
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33. n «§æþ¯é™èþÃMæü ç³NÆæÿ~çÜ…QÅ AÆÿ¬ @̄þç³šyæþ$

     
    
    

n

1 sin  cos
 cos  n     sin n  

1 sin  cos 2 2

i
i

i

+ θ − θ π π
= − θ − − θ

+ θ + θ

A° º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬.
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. JMæü ©Ææÿƒ̂ èþ™èþ$Ææÿ{çÜ A†ç³Æ>Ð@þËÄ¶ý$Ð@þ¬ @̄þMæü$ çÜµÆæÿØÆóÿQ  §é° A @̄þ…™èþ çÜµÆæÿØÆóÿQË ó̂þ sñýÇÃ ó̄þsŒý ̂ óþÄ¶ý$ºyìþ @̄þç³šyæþ$

A¨ çÜµÆæÿØ¼…§æþ$Ð@þ# Ð@þ§æþª çÜÐ@þ$¨ÓQ…yæþ @̄þ ó̂þÄ¶ý¬ @̄þ° è̂þ*ç³#Ð@þ¬.
Show that the tangent to a rectangular hyperbola terminated by its asymptotes is bisected

at the point of contact.

35. {ç³Ðóþ$Ä¶ý$Ð@þ¬ f(x)=tan−1(sinx+cosx),  x > 0 A…™èþÆæÿÐ@þ¬ 0,  
4

 
 
 

π

 ™ø Q_a™èþ…V> ò³Ææÿ$Væü$™èþ$…§æþ°

è̂þ*ç³#Ð@þ¬.
Show that the function f(x)=tan−1(sinx+cosx), x > 0 is strictly increasing in the interval

0,  
4

 
 
 

π

.

36.
2 2

1
( ,  ) 

 
f x y

x y
= 

+ 

 AÆÿ¬ @̄þç³#yæþ$,   
f f

x y f
x y

∂ ∂

∂ ∂
+  =−  A° º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬.

If 
2 2

1
( ,  ) 

 
f x y

x y
= 

+ 

 then, prove that   
f f

x y f
x y

∂ ∂

∂ ∂
+  =− .

37. ‘r’, ÐéÅÝëÆæÿ®Ð@þ¬ Ð@þ$ÇÄ¶ý¬ ‘h’ G™èþ$¢ MæüÍW¯@þ çÜ*¦ç³Ð@þ¬ Äñý¬MæüP çœ$¯@þç³ÇÐ@þ*×ýÐ@þ¬¯@þ$ çÜÐ@þ*MæüË¯@þÐ@þ¬

Eç³Äñý*W…_  Mæü @̄þ$Vö @̄þyé°Mìü çÜ*{™èþÐ@þ¬ @̄þ$ Mæü @̄þ$Vö @̄þ$Ð@þ¬.
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) C¨ JMæü è̂þÇÓ™èþ è̂þÆæÿ×ýÐ@þ¬ (sêsŸÌZh) A° º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬.
Show that (p ∧ q)  → (p ∨ q)  is a tautology.

39. JMæü ´ë_Mæü 120 Ð@þ*Ææÿ$Ï ÐóþÄ¶ý$ºyìþ…¨. 1 Ìôý§é 5 ç³yìþ¯@þç³šyæþ$ ÑfÄ¶ý$… A° ç³ÇVæü×ìý…ç³ºyæþ$™èþ$…¨.

ÑfÄ¶ý$… çÜ…QÅ Ð@þ$«§æþÅÐ@þ$Ð@þ¬ Ð@þ$ÇÄ¶ý¬ ÑçÜ¢ –†° Mæü @̄þ$Vö @̄þ$Ð@þ¬.
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. AÐ@þMæüË @̄þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ yx3dx+e−xdy=0 @̄þMæü$ Ýë«§æþ @̄þÐ@þ¬ 3 2( 3 6 6)x x x− + −  ex+log y=c A°

è̂þ*ç³#Ð@þ¬.
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.

¿êVæü… & IV / PART - IV

VæüÐ@þ$°Mæü : A°² {ç³Ô¶ý²ËMæü$ fÐéº$Ë$ {ÐéÄ¶ý¬Ð@þ¬. 7x5=35

Note : Answer all the questions.

41. (a) µ &Äñý¬MæüP H ÑË$Ð@þËMæü$ çÜÐ@þ$çœ*¡Ä¶ý$ çÜÒ$MæüÆæÿ×ýÐ@þ¬Ë$ x+y+3z=0; 4x+3y+µz=0;

2x+y+2z=0 Ð@þÅÐ@þçÜ¦Mæü$ “Mìü…§æþ õ³ÆöP @̄þ²Ñ MæüÍW E…sêÆÿ¬ :
(i) MóüÐ@þË… çÜÓËµ Ýë«§æþ @̄þÐ@þ¬
(ii) A @̄þ…™èþOÐðþ$ @̄þ G¯ø² Ýë«§æþ @̄þÐ@þ¬Ë$

Ìôý§é

(b) çÜ¨Ô¶ý Ñ«§é @̄þ… §éÓÆ> º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬ : 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) ÆóÿQ  2 2  1
    

2 3 2

yx z− − − 

= =

−

 MæüÍW ¼…§æþ$Ð@þ# (−1, 1, −1) Væü$…yé Ððþâ¶ý$Ï çÜÐ@þ$™èþËÐ@þ¬ @̄þMæü$

M>ÈttíÜÄ¶ý$¯Œþ çÜÒ$MæüÆæÿ×ý… Mæü¯@þ$Vö¯@þ$Ð@þ¬.

Ìôý§é

(b) Ýë«̈ … è̂þ$Ð@þ¬ :  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) JMæü ©ÆæÿƒÐ@þ–™èþ¢Ð@þ¬Oò³ H ¼…§æþ$Ð@þ# Äñý¬MæüP AÆÿ¬¯é ̄ éÀ §æþ*ÆæÿÐ@þ¬Ë Ððþ¬™èþ¢Ð@þ¬ ©Æ>ƒ„æüÐ@þ¬ ́ ÷yæþÐ@þ# @̄þMæü$

çÜÐ@þ*¯@þÐ@þ$° Ð@þ$ÇÄ¶ý¬ ^èþÍçÜ$¢¯@þ² ¼…§æþ$Ð@þ# Äñý¬MæüP ¼…§æþ$ç³£æþÐ@þ¬ (3, 0) Ð@þ$ÇÄ¶ý¬ (−3, 0)

@̄þ$…yìþ  ¼…§æþ$Ð@þ# §æþ*ÆæÿÐ@þ¬Ë Ððþ¬™èþ¢Ð@þ¬ 9 A° º¬kÐ@þ# 
   
   
   

22

    1
81 45

4 4

yx
+ =  ó̂þÄ¶ý¬Ð@þ¬.

Ìôý§é

(b) ÐéÅÝëÆæÿ®Ð@þ¬‘r’ MæüÍW @̄þ Ð@þ–™èþ¢Ð@þ¬ ÌZç³Ë XÄ¶ý$§æþVæüY A†ò³§æþª ©Ææÿƒ̂ èþ™èþ$Ææÿ{çÜÐ@þ¬ OÐðþÔ>ËÅÐ@þ¬ 2r2 A°
º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬.

(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) ¿¶ý*™èþËÐ@þ¬¯@þ$…yìþ ç³…ç³ºyìþ¯@þ JMæü Ñ$OòÜÌŒý  Ë…ºÐ@þ¬V> Oò³Mìü t òÜMæü @̄þ$ËÌZx Ò$rÆæÿ$Ï ^óþÆæÿ$Mö¯@þ$¯@þ$.

Ð@þ$ÇÄ¶ý¬ 225
 100t t

2
x= −  Mæü @̄þ$Vö @̄þ$Ð@þ¬ :

(i) Ñ$OòÜÌŒý Äñý¬MæüP {´ëÆæÿ…¿¶ý ÐóþVæüÐ@þ¬

(ii) Ñ$OòÜÌŒý VæüÇçÙx G™èþ$¢ ^óþÇMö¯@þ² çÜÐ@þ$Ä¶ý$…

(iii) ^óþÆæÿ$Mö¯@þ² VæüÇçÙx G™èþ$¢

(iv) Ñ$OòÜÌŒý  ¿¶ý*Ñ$ ¯@þ$…yìþ GWÇ¯@þç³šyæþ$ §é° ÐóþVæüÐ@þ¬

Ìôý§é

(b) A†ç³Æ>Ð@þËÄ¶ý$Ð@þ¬ 16x2−9y2−32x−18y+151=0 Äñý¬MæüP Móü…{§æþ…, ¯é¿¶ý$Ë$ Ð@þ$ÇÄ¶ý¬
ÖÆæÿÛÐ@þ¬Ë @̄þ$ Mæü @̄þ$Vö @̄þ$Ð@þ¬ Ð@þ$ÇÄ¶ý¬ _{™èþç³rÐ@þ¬ XÄ¶ý¬Ð@þ¬.

(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) JMæü ç³È„æüMæü$ 1000 Ð@þ$…¨ Ñ§éÅÆæÿ$¦Ë  Ð@þ$«§æþÅÐ@þ$ ÝùPÆæÿ$ 34 Ð@þ$ÇÄ¶ý¬ “MæüÐ@þ$Ñ è̂þË @̄þÐ@þ¬ 16.  Ñ¿êf @̄þÐ@þ¬

Ýë«§éÆæÿ×ý… A° Fíßý…_ òÜ…{rÌŒý 70% A¿¶ýÅÆæÿ$¦Ë Ð@þ*Ææÿ$PË Ñ$™èþÐ@þ¬ @̄þ$ Mæü @̄þ$Vö @̄þ$Ð@þ¬.
P[0 < Z < 1.04]=0.35

Ìôý§é

(b) Ð@þ“MæüÐ@þ¬ y=sinx Ð@þ$ÇÄ¶ý¬  y=cosx Ð@þ$ÇÄ¶ý¬ ÆóÿQË$ x=0 Ð@þ$ÇÄ¶ý¬ x=π Ð@þ$«§æþÅ OÐðþÔ>ËÅÐ@þ¬ @̄þ$
Mæü @̄þ$Vö @̄þ$Ð@þ¬.

(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) w=x+2y+z2  Ð@þ$ÇÄ¶ý¬ x=cos t; y=sin t; z=t  ð̂þÆÿ¬ Œ̄þ Ææÿ*Ë$ @̄þ$ Eç³Äñý*W…_ dw
dt

¯@þ$

Mæü @̄þ$Vö @̄þ$Ð@þ¬.  wÌZ x, y Ð@þ$ÇÄ¶ý¬ z {ç³†„óüí³…_  
dw

dt
  Mæü @̄þ$Vö @̄þ$Ð@þ¬ Ð@þ$ÇÄ¶ý¬ çœËÐ@þ¬ @̄þ$

ç³ÇÖÍ…ç³#Ð@þ¬.

Ìôý§é

(b) Væü¨ EÚù~“Væü™èþ 158C E¯@þ²[ç³šyæþ$ B Væü¨ÌZ 1008C EÚù~“Væü™èþ MæüÍW¯@þ sîý Mæüç³š E…^èþºyìþ¯@þ¨. sî
EÚù~“Væü™èþ 5 °Ñ$ÚëËÌZ 608C ËMæü$ ™èþWÝ ùÐ@þ# @̄þ$ Ð@þ$Æø 5 °Ñ$ÚëË A…™èþÆæÿ…ÌZ §é° EÚù~“Væü™èþ @̄þ$
Mæü @̄þ$Vö @̄þ$Ð@þ¬.

(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) Ð@þÆæÿYÐ@þ¬Ë Äñý¬MæüP A°² I§æþ$ «§æþÆæÿÃÐ@þ¬Ë @̄þ$  õ³ÆöP @̄þ$Ð@þ¬.

Ìôý§é

(b) AÐ@þMæüË @̄þ çÜÒ$MæüÆæÿ×ýÐ@þ¬ Ýë«§æþ @̄þÐ@þ¬ :

(5D2−8D−4)

−

= + + 

2

5 5 e  2e  3
x

x
y  

− −

= + − − − 

2 2

2 5 5
5 2 3

 Ae   Be  e  e  
12 7 4

x x
x x

y x

A° º¬kÐ@þ# ó̂þÄ¶ý¬Ð@þ¬.
(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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