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PART - III

Væü×ìý™èþÔéçÜˆÐèþ$$ / MATHEMATICS

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

çÜÐèþ$Äæý$Ðèþ$$ : 3 Væü…rË$ ] [ VæüÇçÙx Ðèþ*Ææÿ$PË$ : 200
Time Allowed : 3 Hours ] [ Maximum Marks : 200

çÜ* è̂þ è̄þ : (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

uÛ≤>∑+ - A / PART - A

>∑eTìø£ : (i) nìï Á|üX¯ï\T ‘·|üŒìdü]. 40x1=40

(ii) Ç∫Ãq Hê\T>∑T Á|ü‘ê´e÷ïj·÷\qT+∫ ôV≤#·TÃ dü¬s’q<ëìì m+#·Tø=q+&ç eT]j·TT Ä|ü̧Hé
ø√&éqT eT]j·TT dü+ã+~Û‘· düe÷<ÛëHêìï sêj·T+&ç.

Note : (i) All questions are compulsory.

(ii) Choose the most suitable answer from the given four alternatives and write
the option code and the corresponding answer.
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1. A nH̊~  3 e ‘·s¡>∑‹ e÷Á‹ø£ nsTTq#√,  det (kA)  :

(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.
0 0

A 
0 5

 
 
 

= ,  nsTTq#√ 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. aex+bey=c; pex+qey=d eT]j·TT 1 2 3

a ca b c b
  

p dp q d q
; ;∆  = ∆  = ∆  =   nsTTq#√

(x, y)  jÓTTø£ÿ $\Te :

(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. eP´&ÛÉ (echelon) s¡÷|ü+˝À, ~>∑Te yê{Ï̋ À @~ dü¬s’+~ ø±<äT ?

(1)  ‘·q nìï m+Á{°\qT  0 >± ø£*– ñ+&̊ A jÓTTø£ÿ Á|ür es¡Tdü ≈£L&Ü, düTHêïj̊T‘·s¡ m+Á{°ì
ø£*– ñ+&̊ es¡Tdü ~>∑Teq ñ+≥T+~.

(2) Á|ür düTHêïj̊T‘·s¡ es¡Tdü̋ À yÓTT<ä{Ï düTHêïj̊T‘·s¡ m+Á{° 1.

(3) ˇø£ es¡Tdü̋ À yÓTT<ä{Ï düTHêïj̊T‘·s¡ m*yÓT+{Ÿ ø£+fÒ eTT+<äT ñ+&̊ düTHêï\ dü+K´, Ä ‘·<äT|ü]
es¡Tdü̋ Àì n˝≤+{Ï düTHêï\ dü+K´ ø£+fÒ ‘·≈£îÿe>± ñ+≥T+~.

(4) yÓTT<ä{Ï düTHêïj̊T‘·s¡ m+Á{°øÏ eTT+<äT ¬s+&ÉT es¡Tdü\T ̌ πø $<ÛäyÓTÆq dü+K´˝À düTHêï\qT ø£*–
ñ+&Ée#·TÃ.

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

 = + +  = − + +  nsTTq#√, PQRS #·‘·Ts¡T“¤»+ jÓTTø£ÿ $d”Ôs¡í+ :

(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. ˇø£ πsK x eT]j·TT y  nøå±\ <Ûäq ~X¯‘√ 458, 608 \qT #˚dæq|ü⁄Œ&ÉT, z-nø£å+‘√ n~ #̊ùd ø√D+  :
(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

→ → → → → → 
  + + +   $\Te BìøÏ düe÷q+ :
(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.
  3 3 2   5

    
1 5 3

yx z+− −
= =  ≈£î düe÷+‘·s¡+>± ñ+≥÷ eT]j·TT (1, 3, 5) _+<äTe⁄ >∑T+&Ü dü~X̄˝À

yÓfi‚fl πsK jÓTTø£ÿ düMTø£s¡D+   :

(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.
 4 6   4

  
6 4 8

yx z+ − −
=  = 

− −
 eT]j·TT  

 2 1   3
  

2 4 2

yx z+ + +
=  = 

−
 πsK\ K+&Éq _+<äTe⁄ :

(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. dü~X¯ kÕúq+ a
→

eT]j·TT  u
→

eT]j·TT v
→

\≈£î düe÷+‘·s¡+>± ñqï _+<äTe⁄ >∑T+&Ü |üj·Tì+#·T ‘·\+
jÓTTø£ÿ n|üsê$Trj·T dü~X̄ düMTø£s¡D+ :

(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. (m−5)+i(n+4) nH~̊   (2m+3)+i(3n−2) dü+ø°s¡í dü+j·TT>∑à+ nsTTq#√  (n, m) nH̊$ :

(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. P nH˚~ #·s¡ dü+ø°s¡í dü+K´  z  ≈£î ÁbÕ‹ì<∏ä́ + eVæ≤ùdÔ eT]j·TT  ?2z−1?=2 ?z?  nsTTq#√, P jÓTTø£ÿ
_+<äT|ü<∏ä+ :

(1) düs¡fi¯πsK 1
 

4
x = (2) düs¡fi¯πsK 1

 
4

y= 

(3) düs¡fi¯πsK 1
 

2
z = (4) eè‘·Ô+ 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. @ø£ø£eTT jÓTTø£ÿ |òüTqeT÷\+  ω  nsTTq#√,  (1−ω) (1−ω2) (1−ω4) (1−ω8) $\Te :

(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. arg(z) jÓTTø£ÿ Á|ü<Ûëq $\Te á n+‘·s¡+˝À ñ+≥T+~ :

(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  XÊ+ø£e+ jÓTTø£ÿ ñ‘˚ÿ+Á<ä‘· :

(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. 36y2−25x2+900=0 n‹|üsêe\j·T+ jÓTTø£ÿ nq+‘· düŒs¡ÙπsK\T :

(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. xy=18 Bs¡È#·‘·Ts¡Ádü  n‹|üsêe\j·T+ jÓTTø£ÿ ˇø£ HêuÛÑT\˝À ˇø£{Ï :

(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   |üsêe\j·T+ô|’ ‘t
1
’e<ä› n_Û\+ã+, ‘t

2
’ e<ä› |üsêe\j·÷ìï ø£\dæq#√, n|ü⁄Œ&ÉT  1

1

2
t

t

 
 
 

 + 

nH~̊ :

(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. [π, 3π] ô|’ ( ) cos
2

x
f x = Á|üẙTj·÷ìøÏ s√˝Ÿ‡ dæ<ë∆+‘·+˝À ‘c’ jÓTTø£ÿ $\Te :

(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. [0, 3] ô|’ f (x)=x2−4x+5 nsTTq#√, |üs¡eT >∑]wü ̃$\Te :

(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. y=f (x) eÁø£+ jÓTTø£ÿ q‹ |ü]es¡Ôq _+<äTe⁄ jÓTTø£ÿ x-ìs¡÷|üø£+ x
0 
nsTTq#√, (¬s+&√ neø£\ì

ñ+<äì uÛ≤$+#·+&ç)
(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. #·\q+˝À ñqï ˇø£ edüTÔe⁄ jÓTTø£ÿ <ä÷s¡+`ø±\+ dü+ã+<Ûä+ y=F (t)>± Çe«ã&çq#√, Ä edüTÔe⁄
jÓTTø£ÿ ‘·«s¡D+ :

(1) ẙ>∑+/düeTj·T+ Á>±|òt jÓTTø£ÿ ñ‘·Œ\eTT

(2) <ä÷s¡+/düeTj·T+  Á>±|òt jÓTTø£ÿ ñ‘·Œ\eTT

(3) ‘·«s¡D+/düeTj·T+ Á>±|òt jÓTTø£ÿ ñ‘·Œ\eTT

(4) ẙ>∑+/<ä÷s¡+ Á>±|òt jÓTTø£ÿ ñ‘·Œ\eTT
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. y2(x−2)=x2(1+x) eÁø£+ ø£*– ñ+&̊~  :

(1)  x- nøå±ìøÏ düe÷+‘·s¡+>± nq+‘· düŒs¡ÙπsK\T

(2)  y-nøå±ìøÏ düe÷+‘·s¡+>± nq+‘· düŒs¡ÙπsK\T

(3)  ¬s+&ÉT nøå±\≈£î düe÷+‘·s¡+>± nq+‘· düŒs¡ÙπsK\T

(4) nq+‘· düŒs¡ÙπsK\T ñ+&Ée⁄
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. x eT]j·TT y \T t jÓTTø£ÿ neø£\˙j·T Á|üy˚Tj·÷˝…’ ñ+&ç,  u=f (x, y) nH̊~ x eT]j·TT y \
neø£\˙j·T Á|üẙTj·T+ nsTTq#√ :

(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

−

+ 

 jÓTTø£ÿ $\Te :

(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

 $\Te :

(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. BsêÈø£å+ eT]j·TT \|òüTT nø£å+\ô|’ Bs¡Èeè‘·Ô+ 
22

2 2
1

a b

yx
 +  =  $d”Ôsêíìï ÁuÛÑ$T+|üCÒj·T&É+ <ë«sê

bı+<̊ |òüTq|ü⁄ |ü]e÷D≤\T á ìwüŒ‹Ô̋ À ñ+{≤sTT :

(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. n

n
I  cos  dx x∫=  nsTTq#√, 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.

12

3
d

 5
d

x
y x

y

 
 
 

+ =  neø£\ì düMTø£s¡D+ nH̊~ :

(1)  Áø£eT+ 2 eT]j·TT &çÁ^ 1 øÏ #Ó+~+~ (2)   Áø£eT+ 1 eT]j·TT &çÁ^  2 øÏ #Ó+~+~

(3) Áø£eT+ 1 eT]j·TT &çÁ^  6 øÏ #Ó+~+~ (4) Áø£eT+ 1 eT]j·TT &çÁ^  3 øÏ #Ó+~+~

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. y=keλx nsTTq#√, <ëì neø£\ì düMTø£s¡D+ ( k nH~̊ ùd«#·Ã¤>± m+#·T≈£îqï dæúsê+ø£+) :

(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. m < 0 >± ñqï|ü⁄Œ&ÉT, d m  0
d

x
x

y
 + = ≈£î |ü]cÕÿs¡+ :

(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.
d

 tan   cos
d

y
y x x

x
 − =   neø£\q düMTø£s¡D+ jÓTTø£ÿ düe÷ø£\q >∑TDø£+ :

(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. p jÓTTø£ÿ yêdüÔe $\Te T eT]j·TT q yêdüÔe $\Te F nsTTq#√, ~>∑Te yê{Ï̋ À @~ T jÓTTø£ÿ yêdüÔe
$\TeqT ø£*– ñ+≥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. @ø£ø£eTT (j·T÷ì{°) jÓTTø£ÿ ne eT÷˝≤\ eT*º|æ¢πø{Ïyé düeT÷Vü≤+˝À, ωk jÓTTø£ÿ $˝ÀeT+ (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  [7] jÓTTø£ÿ Áø£eT+ :

(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. düeTX‚wüø£‘· e÷&ÉT´˝À 5 ˝À,   {x e Z/x=5k+2,  k e Z} Bìï dü÷∫düTÔ+~ :

(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. ˇø£ j·÷<äè∫Ã¤ø£ #·s¡sê• X ~>∑Te dü+uÛ≤e´‘ê $uÛ≤»qeTTqT ø£*– ñ+~ :

X 0 1 2 3 4 5

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

4

1

4

nsTTq#√,  P(1 £ X £ 4) nH~̊ :

(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. ˇø£ ~«|ü<ä $uÛ≤»q+ n+ø£ eT<Ûä́ eT+ 5 eT]j·TT <ëì Áø£eT $#·\q+ 2 nsTTq#√,  n eT]j·TT p
$\Te\T :

(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. j·÷<äè∫Ã¤ø£ #·s¡sê• X  kÕe÷q´ $uÛ≤»qeTT 
( )

1 2
 100

2

25 ( )  c e 

x

f x

− −

=  qT nqTdü]düTÔ+~.  nsTTq#√

c $\Te :

(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. ˇø£ n$∫Ã¤qï j·÷<äè∫Ã¤ø£ #·s¡sê•   X , p.d.f. f (x) qT ø£*– ñ+fÒ :

(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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uÛ≤>∑+ - B / PART - B

>∑eTìø£ : (i) @ẙì |ü~ Á|üX̄ï\≈£î düe÷<Ûëq+ Çe«+&ç. 10x6=60

(ii) Á|üX¯ï dü+K´ 55 ‘·|üŒìdü] eT]j·TT $T–*q yê{Ï˝À qT+∫ @y˚ì ‘=$Tà+~{Ïì

m+#·Tø√+&ç.

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

 
 
 
  

− −

−

e÷Á‹ø£≈£î ø√{Ï (sê´+ø̆) ø£qT>=q+&ç.

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

 
 
 
  

−

−

−

 e÷Á‹ø£≈£î $˝ÀeT+ ø£qT>=q+&ç.

Find the inverse of the matrix 

3 1 1

2 2 0

1 2 1

 
 
 
  

−

−

−

.

43. ¬s+&ÉT _+<äTe⁄\T (1, 1, −1) ; (−1, 0, 1) eT]j·TT xy-‘·\+ >∑T+&Ü yÓfi‚fl πsK jÓTTø£ÿ K+&Éq
_+<äTe⁄qT ø£qT>=q+&ç.

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) a b   c d
→ →→ →
× = ×  eT]j·T T  a c   b d

→→ →→
× = ×  nsTTq#√,  a d

→→
−  eT]j·T T  b c

→→
−

düe÷+‘·s¡eTì ìs¡÷|æ+#·+&ç.

(ii) (2,−3, 1) eT]j·TT (3, 1,−2) \qT ø£*ù| πsK jÓTTø£ÿ ~ø̆`ø√ôd’Hé\qT ø£qT>=q+&ç.

(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. α  eT]j·TT β  ˇø£<ëìø=ø£{Ï dü+ø°s¡í dü+j·TT>±à\T eT]j·TT  2 iα=− +   nsTTq#√, α2+β2−αβ

ø£qT>=q+&ç.

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

46. dü+ø°s¡í dü+K´\T 7+9 i, −3+7 i, 3+3 i \≈£î ÁbÕ‹ì<∏ä́ + eVæ≤+#̊ _+<äTe⁄\T nsêZ+&é ∫Á‘·+ô|’
\+ãø√D Á‹uÛÑTC≤ìï @s¡Œs¡TkÕÔj·Tì #·÷|ü+&ç.

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. ˇø£ j·T÷ì{Ÿ Á<äe´sê• jÓTTø£ÿ ø£D+ ‘t’ ôdø£q¢ ‘·s¡Tyê‘· #Ó+~q kÕúqÁuÛÑ+X̄+ x=3 cos (2t−4) .

nsTTq#√ 2 ôdø£q¢ nq+‘·s¡+ ‘·«s¡D+ eT]j·TT >∑‹»X̄øÏÔì ø£qT>=q+&ç. [ >∑‹» X¯øÏÔ= 1

2
 mv2, m

nH̊~ Á<äe´sê• ]

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−  jÓTTø£ÿ dü+~>∑∆ dü+K´\qT ø£qT>=q+&ç.

(ii)   y=ex jÓTTø£ÿ  ø±HÓ«øÏ‡{° Á|ü<̊XÊìï ìsê∆]+#·+&ç.

(i) Find the critical numbers of 

3

5  (4 )x x− .

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

49. yÓT»sYyÓT+{Ÿ˝À >∑]wü ̃ <√wü+ 0.02 ôd+.MT.>±, ˇø£ es¡TÔ\ &çdtÿ jÓTTø£ÿ yê´kÕs¡ú+, 24 ôd+.MT.>±
Çe«ã&ç+~.  neø£\ì\qT ñ|üjÓ÷–+#·&É+ <ë«sê &çdtÿ $d”Ôsêíìï ø£qT>=q+&ç eT]j·TT kÕù|ø£å
<√cÕìï …̋øÏÿ+#·+&ç.

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. |ü]wüÿ]+#·+&ç : (D2−4D+1) y=x2

Solve : (D2−4D+1) y=x2

51. q ∨ [p ∨ (~q)]  Á|üø£≥q ˇø£ |ü⁄qs¡TøÏÔj·÷ ˝Ò<ë $s¡T<ä∆yÓTÆq<ë ‘·ìF #̊j·T+&ç.

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

52. (p ∧ q) ∨ (~ r) ≈£î dü‘·́  |ü{Ïºø£qT ì]à+#·+&ç.

Construct the truth table for (p ∧ q) ∨ (~ r).
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53. (i) Z nH̊~ ÁbÕe÷DÏø£ kÕe÷q´ ẙ]j̊T{Ÿ. P (Z < c)=0.05 nsTTq#√, c $\Te ø£qT>=q+&ç.

Çø£ÿ&É P [ 0 < Z < 1.65 ]=0.45

(ii) n+ø£ eT<Ûä́ eT+ eT]j·TT ~«|ü<ä $uÛ≤»q+ $düèÔ‹ eT<Ûä́  ‘&̊Ü   1 eT]j·TT yê{Ï esêZ\ eT<Ûä́
‘˚&Ü  11.  n qT ø£qT>=q+&ç.

(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. ˇø£ bÕ∫ø£ ¬s+&ÉT kÕs¡T¢ ô|’øÏ m>∑Ts¡ẙj·Tã&ç+~. uÒdæ dü+K´ eùdÔ ¬>*∫q≥T¢. $»j·÷\ dü+K´ jÓTTø£ÿ
n+ø£eT<Ûä́ eT+ eT]j·TT dü+uÛ≤e´‘ê $uÛ≤»qeTT $düèÔ‹ì ø£qT>=q+&ç.

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) πø+Á<ä+  (2, 5) ìj·T‘· πsK\ eT<Ûä´ <ä÷s¡+ 15, HêuÛÑT\ eT<Ûä́  <ä÷s¡+ 20 eT]j·TT ‹s¡́ ø̆ nø£å+
y-nøå±ìøÏ düe÷+‘·s¡+>± ñqï n‹|üsêe\j·÷ìøÏ düMTø£s¡D+ kÕ~Û+#·+&ç.

Ò̋<ë

(b)  2ay2=x (x−a)2  qT ÁuÛÑeTD+ »]|æq|ü⁄Œ&ÉT x - nø£å+ô|’ bı+<ä>∑\ |òüTq|ü⁄ |ü]e÷D+qT
ø£qT>=q+&ç. Çø£ÿ&É 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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uÛ≤>∑+ - C / PART - C

>∑eTìø£ : (i) @ẙì |ü~ Á|üX̄ï\≈£î düe÷<Ûëq+ Çe«+&ç. 10x10=100

(ii) Á|üX¯ï dü+K´ 70 ‘·|üŒìdü] eT]j·TT $T–*q yê{Ï˝À qT+∫ @y˚ì ‘=$Tà+~{Ïì

m+#·Tø√+&ç.

Note : (i) Answer any ten questions.

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

56. ìsê∆s¡ø£ $<ÛëHêìï ñ|üjÓ÷–+#·&É+ <ë«sê |ü]wüÿ]+#·+&ç,

x+y+2z=4

2x+2y+4z=8

3x+3y+6z=12

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 : yÓø£ºsY $<Ûëq+ <ë«sê ìs¡÷|æ+#·+&ç.

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

58. kÕúq dü~X¯\T 3 4 2  2 2i j k , i j k
→ → → → → →
+ + − − eT]j·TT 7 i k

→ →
+ >± ø£*–q _+<äTe⁄\ >∑T+&Ü yÓfi‚fl

‘·\+ jÓTTø£ÿ dü~X̄ eT]j·TT ø±πsºdæj·THé düMTø£s¡D≤\qT ø£qT>=q+&ç.

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. |ü]wüÿ]+#·+&ç : x4−x3+x2−x+1=0

Solve : x4−x3+x2−x+1=0

60. ˇø£ sê¬ø{Ÿ ≥bÕø±j·TqT ø±\Ã>± n~ |üsêe\j·T e÷s¡Z+˝À yÓ[fl+~ eT]j·TT $πøåbÕìøÏ 6 MT≥s¡¢
<ä÷s¡+˝À >∑]wü˜+>± 4 MT≥s¡¢ m‘·TÔ≈£î #̊s¡T≈£î+~. ‘·T<ä≈£î n~ H˚\ô|’ <ëì Äs¡+uÛÑ πø+Á<ä+ qT+∫
12 MT≥s¡¢ <ä÷sêìøÏ #̊s¡T≈£î+~. $πøå|üD ø√D≤ìï ø£qT>=q+&ç.

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. ˇø£ Vü‰˝Ÿẙ ˝À 20 n&ÉT>∑T\ yÓ&É\TŒ ô|’ø£|ü⁄Œ ns¡ú Bs¡Èeè‘êÔø±s¡+˝À eT]j·TT eT<Ûä́ ˝À 18 n&ÉT>∑T\
m‘·TÔ‘√ ñ+~. |üø£ÿ>√&É\ m‘·TÔ  12 n&ÉT>∑T\T nsTTq#√, @ >√&É |üø£ÿqT+#Ó’Hê 4 n&ÉT>∑T\ qT+∫
d”*+>¥ m‘·TÔqT ø£qT>=q+&ç.

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. ‘·q nq+‘· düŒs¡ÙπsK˝À¢ ˇø£{Ï>±, (6, 0) eT]j·TT (−3, 0) _+<äTe⁄\ >∑T+&Ü yÓfi‚fl πsK x+2y−5=0

qT ø£*– ñqï \+ã n‹|üsêe\j·÷ìøÏ düMTø£s¡DeTTqT kÕ~Û+#·+&ç.

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 |üsêe\j·T+ô|’ (1, 4) _+<äTe⁄≈£î düìïVæ≤‘·+>± ñ+&̊ _+<äTe⁄qT ø£qT>=q+&ç.

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

u   

yx

y x
= −   nsTTq#√  

2 2
u u

  

  x y y x

∂ ∂

∂ ∂ ∂ ∂
=  nì ìs¡÷|æ+#·+&ç.

If 
2 2

u   

yx

y x

= −  then verify that 
2 2
u u

  

  x y y x

∂ ∂

∂ ∂ ∂ ∂
= .

65. düe÷ø£\q+ <ë«sê, 
22

2 2
 1

a b

yx
+  =  Bs¡Èeè‘·Ô+#̊ Äe]+#·ã&çq ÁbÕ+‘·+ $d”Ôs¡í+ ø£qT>=q+&ç.

Find the area of the region bounded by the ellipse 
22

2 2
 1

a b

yx
+  = , by integration.

66. t=0 eT]j·TT t=π \ eT<Ûä´ x=a (t−sin t), y=a(1−cos t) eÁø£+ jÓTTø£ÿ bı&Ée⁄ ø£qT>=q+&ç.

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

67. 158C ñc˛íÁ>∑‘· ñqï >∑~˝À 1008C ñc˛íÁ>∑‘·‘√ ñqï ø±|ò” ø£|ü⁄Œ ñ+#·ã&ç+~ eT]j·TT n~
5 ì$TcÕ˝À¢ 608C ≈£î #·\¢ã&ç+~. eTs√ 5 ì$TcÕ\ nq+‘·s¡+ <ëì ñc į́Á>∑‘· m+‘· ñ+≥T+<√
ø£qT>=q+&ç.

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. ω3=1,  ω≠1  nsTTq#√,   
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
 nH~̊

e÷Á‹ø£ >∑TDqeTTq≈£î dü+ã+~Û+∫ ˇø£ düeT÷Vü‰ìï @s¡Œs¡TkÕÔj·Tì #·÷|ü+&ç.

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. x jÓTTø£ÿ p.d.f. nqTq~ 




5
4 630  e ;  > 0

( ) 
0 ;

xx x
f x

−

= 

nq´Á‘·
  ‘·ìF #̊j·T+&ç. f (x) nH~̊ p.d.f.

nsTTq#√, F(1)qT ø£qT>=q+&ç.

Verify 

5
4 630  e ;  > 0

( ) 
0 ; Otherwise

xx xf x




−

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

70. (a) 2x+3y=6 düs¡fīπsK≈£î düe÷+‘·s¡+>± ñ+&˚̋ ≤, x2+y2=52 eè‘êÔìøÏ >∑\ düŒs¡ÙπsK\ jÓTTø£ÿ
düMTø£s¡D≤\qT kÕ~Û+#·+&ç.

Ò̋<ë

(b)  2 2d
( ) a

d

y
x y

x
+  =  neø£\q düMTø£s¡D≤ìï kÕ~Û+#·+&ç.

(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 -


