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PART - III

Ye]fwLyVNfU / MATHEMATICS

(ospLtU, CUYæ}xV nLxLÍqeU / Malayalam & English Versions)

yopkq]i] : 3 oe]¨P¡ ] [ kqoLvi] oL¡ V̈ : 200
Time Allowed : 3 Hours ] [Maximum Marks : 200

j]¡SÇw°¥ : (1) S\Lh|¨asLô]Rs A\ÿa]pORa YOej]svLqU kq]SwLi]¨OW.

IRÍË]sOU j|PjfWtORºË]¤ zL¥ yPÕ¡RRvyrOoLp]

mÌRÕaOW.

(2) IuOfOvLjOU Aa]vqp]aOvLjOU WrOSÕL j}sSpL j]r¾]sOç
ox]oLNfU DkSpLY]¨OW . \]Nf°¥ vqàOvL¢ Rk¢y]¤
DkSpLY]¨LU.

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.

Rr^]ð¡ jÒ¡

[ orOkOrU / Turn over

nLYU & A / PART - A

WOr]ÕV : (i) IsæL S\Lh|°¥¨OU j]¡mÌoLpOU D¾qU IuOf]p]q]¨eU.

(ii) fÐ]q]¨OÐ jLsV D¾q°t]¤j]ÐV JãvOU SpL^]\ÿ D¾qU
f]qR´aO¾VV  D¾qvOU KLkVVx¢ SWLcOU IuOfOW.

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.

40x1=40
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1. KL¡c¡ 3 &R£  KqO oLNa]WõV BeV A IË]¤ det (kA) IÐfV :
(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

 
 
 

=  BeV, IË]¤ A12 IÐfV ?

(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, 1 2 3

a ca b c b
  

p dp q d q
; ;∆  = ∆  = ∆  =  IË]¤ (x, y)

&pORa v]s IÐfV :

(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. fLRu krpOÐf]¤  "IRxRsL¢ SlLU' (echelon form) &¤ wq]psæL¾fVV JfV ?

(1) IsæL SqXRÕaO¾sOU kP^|oLp]ŸOç  A &pORa KLSqL j]qpOU, KqO kP^|osæL¾
SqXRÕaO¾sOç j]qpORa Aa]p]¤ j]sRWLçOÐO.

(2) KLSqL kP^|osæL¾ j]qp]Rs Bh|R¾ kP^|osæL¾ SqXRÕaO¾¤ 1 BeVV.

(3) KqO j]qp]sOç  KÐLoR¾ kP^|osæL¾ ZaW¾]jO oO¢kOç kP^|°tORa
I¹U  AaO¾ j]qp]¤ A¾q¾]¤ vqOÐ kP^|°tORa  I¹S¾¨L¥
WOrvLp]q]¨OU.

(4) Bh|R¾ kP^|osæL¾ SqXRÕaO¾s]jO oO¢kV qºO j]qWt]¤ kP^|°¥ fOs|
yUX|p]¤ BWLU.

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
→ → → → → → → →

 = + +  = − + +  IË]¤ ÞfO¡nO^U PQRS -R£ v]ñ}¡¹U

IÍV ?

(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. KqO SqX x, y, BWõ]yOoLp] SkLy]ã}vV cprƒj]¤ pgLNWoU 458, 608 SWL¦
DºL¨OÐO. IË]¤ z BWõ]yOoLp] DºL¨OÐ SWL¦ AtvV INf ?
(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

→ → → → → → 
  + + +  IÐf]jVV fOs|oLp] vqOÐfV :

(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+− −
= =  IÐ SqXSpLaV yoLÍqoLpfOU (1, 3, 5) IÐ

m]ÎOv]sPRa WaOÐO SkLWOÐfOoLp KqO SqXpORa "RvWVã¡' qPk¾]sOç
yovLW|U IÍV ?

(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+ − −
=  = 

− −
,  

 2 1   3
  

2 4 2

yx z+ + +
=  = 

−
 IÐ} SqXW¥ WPŸ]oOŸOÐ

"m]ÎO' JfV ?

(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. RkLy]x¢ RvW›¡ a

→
 Bp KqO m]ÎOv]sPRa WaÐO SkLWOÐfOU, u

→
, v

→

IÐ]v¨V yoLÍqoLpfOU Bp KqO Nkfs¾]R£ "SjL¦ & kLqLRoNa]WV '
RvWVã¡ yovLW|U IÍV ?

(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) IÐfV (2m+3)+i(3n−2) IÐf]R£ yË}¡¹ yUSpL^jU
BReË]¤ (n, m) IÐfV ?

(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 IÐfV z IÐ Svq]pm]¥ SWLUkæWõV jÒr]Rj Nkf]j]i}Wq]¨OÐO. ?2z−1?=2?z?

BReË]¤ P &pORa oPs|U (SsLWyV) IÐfV :

(1) Sj¡SqX 1
 

4
x = (2) Sj¡SqX 

1
 

4
y = 

(3) Sj¡SqX 1
 

2
z = (4) vQ¾U 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. ω IÐfV pPe]ã]pORa W|PmV rPŸV BReË]¤ (1−ω) (1−ω2) (1−ω4) (1−ω8) IÐfV :

(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) &R£ Nk¢y]Õ¤ vLs|P JfV C£¡Rvs]¤ BeV DçfV ?

(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 IÐ "SWLe]WV ' &R£ IRWõ¢Na]y]ã] IÍV ?

(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 IÐ AkqLv¾¾]R£ (RRzk¡SmLtpORa )
AyUkLfSqXW¥ JfV ?

(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 IÐ oŸSWL¦ AkqLv¾¾]R£ KqO SWNÎm]ÎO (foci) JfV ?

(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 IÐ vNWSqX (Parabola) p]Rs    ‘t
1
’ &pOç "SjL¡o¤' ‘t

2
’ &pOoLp] WPŸ]

oOŸOÐORvË]¤ 1

1

2
t

t

 
 
 

 +  :

(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. ( ) cos
2

x
f x =  IÐ "lUYVxR£' SrL¥ (Rolle's) y]ÈLÍ¾]¤ c &pORa v]s [π, 3π]

IÐ m]ÎOv]¤ IÍLeV ?

(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] IÐf]¤ f (x)=x2−4x+5 BReË]¤ Af]R£ "BmVys|PŸV oLWõ]oU' v]s
IÍLeV ?

(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) IÐ \Lk¾]R£ (curve) C¢læƒ¢ SkLp]£]R£ x RWLKLc]SjãVV IÐfV
x
0
 BReË]¤ (Ry¨¢cVV Rcr]Svã}vV DºV IÐV yËs×]¨OW) :

(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. Þs]ÞÿO RWLº]q]¨OÐ KqO vñOv]R£ hPqvOU, yopvOU fÚ]sOç mÌU y=F(t)

BWOÐO. IË]¤ B vñOv]R£ f~qeU (acceleration) IÍV ?

(1) NkSvYU (velocity)/yopU NYLl]R£ SNYc]p£V

(2) hPqU/yopU NYLl]R£ SNYc]p£V

(3) f~qeU/yopU NYLl]R£ SNYc]p£V

(4) NkSvYU/hPqU NYLl]R£ SNYc]p£V

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) IÐ \Lk¾]jV (curve) :

(1) x Aƒ¾]jV yoLÍqoLp AyUkLf SqX

(2) y Aƒ¾]jV  yoLÍqoLp AyUkLf SqX

(3) 2 Aƒ¾]jOU yoLÍqoLp AyUkLf SqX

(4) AyUkLf SqX Csæ

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. u=f (x, y) IÐfV x, y CvpORa c]lr¢x|¤ lUYVx¢ BWOÐO. WPaLRf x, y
IÐ]v ‘t ’ &pORa c]lr¢x|¤ lUYVx¢ BWOÐO. IË]¤ :

(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

−

+ 

 IÐf]R£ oPs|U IÍV ?

(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

 IÐf]R£ oPs|U IÍV ?

(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.
22

2 2
1

a b

yx
 +  =  v]ñ}¡¹oOç h}¡ZvQ¾U (ellipse) vs]p Aƒ¾]sOU R\r]p

Aƒ¾]sOU ÞOãOÐfORWLºV DºLWOÐ XqqPk¾]R£ v|LkÅ]pORa AjOkLfU
IÍV ?
(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∫=  IË]¤ 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

 
 
 

+ =  IÐf]R£ ""c]lr¢x|¤ CSW~x¢'' :

(1) KL¡c¡ 2, c]NY] 1 (2) KL¡c¡ 1, c]NY] 2

(3) KL¡c¡ 1, c]NY] 6 (4) KL¡c¡ 1, c]NY] 3

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 IË]¤ Cf]R£ c]lr¢x|¤ CSW~x¢ IÍLWOÐO ?  (k IÐfV
B¡m]Nar] SWL¦ð¢ãVVV BWOÐO).

(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 Bp]q]¨OSÒL¥ 
d

m  0
d

x
x

y
 + =   IÐf]R£ oPs|U (solution) :

(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
 − =  IÐ c]Rlr¢x|¤ yovLW|¾]R£ An]yUX|LZaWU

"C¢ãSNYã]°V lLW›¡' IÍV ?

(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 &pORa ""NaP¾V vLs|P'' T BWOÐO.  q &v]S£fV F &DU IË]¤ fLRu
fÐ]q]¨O2Ðvp]¤ Jf]jLeV "NaP¾V vLs|P' T DçfV ?

(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. pPe]ã]pORa nth rPŸ]R£ o¥Ÿ]kæ]SWã}vV NYPÕ]¤ ωk &pORa C¢Sv¡yV (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
) Cf]¤ [7] &R£ KL¡c¡ (order) IÐfV  :

(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. "SWL¦NYOv¢yV SoLcOSsL 5' &¤ {x e Z/x=5k+2,  k e Z} IÐfV Nkf]j]i}&
Wq]¨OÐfV :

(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. X IÐ rL¢cU Svq]pmt]R£ SNkLmm]s]ã] c]Ny›]m|Px¢ fLRu RWLaO¾]q]&
¨OÐO.

X 0 1 2 3 4 5

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

4

1

4

 IË]¤

P(1 £ X £ 4) IÐfV :

(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. KqO DnpqLw] (RRmSjLo]p¤) c]Ny›]m|PxR£ wqLwq] (mean) 5 -&DU  ðL¢Sc¡cV
c]v]Spx¢ 2 &DU BWOÐO. n, p CvpORa v]sW¥ IÍV ?

(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. X IÐ rL¢cU Svq]pm]¥ 

( )
1 2
 100

2

25 ( )  c e 

x

f x

− −

=  IÐ SjL¡o¤ c]Ny›]m|PxRj

AjOYo]¨OÐORvË]¤ c &pORa v]s IÍV ?

(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. X IÐ W¦a]j|PvyV rL¢cU Svq]pm]t]R£ p.d.f. f (x) BWOÐO. IË]¤ :

(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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nLYU &  B / PART - B

WOr]ÕV : (i) JRfË]sOU k¾VV  SÞLh|°¥ V̈ D¾qU IuOfOW. 10x6=60

(ii) 55 &LoR¾ SÞLh|¾]jV V j]¡mÌoLpOU D¾qU IuOf]p]ŸV oãV
JRfË]sOU K¢kRf¹U f]qRîaO¨OW.

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

 
 
 
  

− −

−

 IÐ oLNa]Wõ]R£ rLËV WLeOW.

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

 
 
 
  

−

−

−

 CT oLNa]Wõ]R£  v]kq}f JWhU (C¢Sv¡yV WLeOW.)

Find the inverse of the matrix 

3 1 1

2 2 0

1 2 1

 
 
 
  

−

−

−

.

43. xy Nkfs¾]sOçfOU, (1, 1, −1) ; (−1, 0, 1) IÐ} 2 m]ÎO¨t]sPRa WaÐO
SkLWOÐfOoLp vqW¥ WPŸ]oOŸOÐ m]ÎO (point) WºO k]a]¨OW.

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
→ →→ →
× = × , a c   b d

→→ →→
× = ×  IË]¤ a d

→→
− , b c

→→
−  Cv kqy×qU

yoLÍqoLReÐV Rft]p]¨OW.

(ii) (2,−3, 1), (3, 1,−2) IÐ]v fÚ]¤ SpL^]Õ]¨OÐ SqXpORa 'cprƒ¢
SWLRRy¢yV' WºOk]a]¨OW.

(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, β IÐ]v kqy×qU SWLkæWõV SWL¢^|OSYãV BWOÐO. WPaLRf 2 iα=− +  IË]¤

α2+β2−αβ WºOk]a]¨OW.

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 IÐ} SWLkæWõV jÒrOWRt Nkf]j]i}Wq]¨OÐ SkLp]£OW¥
B¡Y¢cVV cpNY¾]¤ KqO oŸ Nf]SWLeR¾ j]¡Ú]¨OÐO IÐV Rft]p]¨OW.

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. KqO pPe]ãV k]¼oOç Þs]\ÿORWLº]q]¨OÐ KqO We]W 't' Ry¨£OW¥ V̈ SwxU
yUnv]Þÿ òLj NnUwU x=3 cos (2t−4) BWOÐO. IË]¤ 2 Ry¨£OW¥ V̈ SwxU
yUnv]Þÿ f~qevOU, Yf]SWL¡²vOU (kinetic energy) WºOk]a]¨OW.

[ K.E.=
1

2
 mv2, m is mass ]

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−  &R£ NW]Ÿ]¨¤ jSÒ¡yV WLeOW.

(ii) y=ex &R£ RcLRRo¢ KLlV SWL¦v]Wõ]ã] WRº¾OW.

(i) Find the critical numbers of 

3

5  (4 )x x− .

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

49. Atv]sOºLWLvOÐ kqoLvi] k]uvV 0.02Ry.o}.&¤ vQ¾LWQf]p]sOç KqO
c]Ø]R£ BqU 24 Ry.o}. BWOÐO. c]Ø]R£ v]ñ}¡¹U We¨L¨OSÒL¥
DºLWLvOÐ "kqoLvi] k]uvV' j]¡¹p]¨OW. WPaLRf BjOkLf]WoLp
(relative) k]uvOU  c]Rlr¢x|¤yVV (differentials) DkSpLY]ÞÿV We¨L¨OW.

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. v]whoL¨OW :  (D2−4D+1) y=x2 .

Solve : (D2−4D+1) y=x2

51. q ∨ [p ∨ (~q)] IÐfV SaLSŸLt^] / SWL¦NaLc]ƒ¢ JRfÐV WºOk]a]¨OW.

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

52. (p ∧ q) ∨ (~ r) Cf]R£ NaP¾V Sam]¥ j]¡Ú]¨OW.

Construct the truth table for (p ∧ q) ∨ (~ r).
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53. (i) Z IÐfV ""ðL¢Sc¡cV SjL¡o¤ Svq]SpãV'' IÐO WqOfOW. P (Z < c)=0.05

BReË]¤ c &pORa v]s IÍV ?. Cv]Ra P [ 0 < Z < 1.65 ]=0.45

(ii) KqO DnpqLw] v]fqe¾]R£  (RRmSjLo]p¤ c]Ny›]m|PxR£) wqLwq]
(mean),  Svq]p¢yV IÐ]v fÚ]sOç v|f|LyU 1 &DU AvpORa Ø~prOW¥
fÚ]sOç v|f|LyU 11 &DU BWOÐO. IË]¤ n WºOk]a]¨OW.

(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. KqO kW]a 2 fve \Ouã] CaOÐO. Cf]¤ Kã yUX| vqOÐfV v]^pU Bp]
We¨L¨OÐO. IË]¤ RoL¾U v]^p°tORa ""SNkLmm]s]ã] c]m›]m|Px''R£
wqLwq], v|f|LyU IÐ]v WºOk]a]¨OW.

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) oi|nLYU (2, 5) ; cprW›r]yO (directrices) W¥ fÚ]sOç hPqU 15, SlL¨yV
(foci) fÚ]sOç hPqU 20, NaL¢yVVSv¡yV AƒU, y Aƒ¾yV]jV yoLÍqU
IË]¤ CT RRzÕ¡SmLtpORa yovLW|U IÍV ?

ARsæË]¤

(b) 2ay2=x (x−a)2,  IÐ vNWf (curve) &pORa sPÕ]sPRa x BWõ]y]¤ Wr°OÐ
Xq¾]R£ v|LkÅ] IÍV ? Cv]Ra 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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nLYU & C / PART C

WOr]ÕV : (i) JRfË]sOU k¾VV SÞLh|°¥ V̈ D¾qRouOfOW. 10x10=100

(ii) 70 &LoR¾ SÞLh|¾]jV j]¡mÌoLpOU D¾qRouOf]p]ŸV oãV
JRfË]sOU KÒRf¹U f]qRîaO¨OW.

Note : (i) Answer any ten questions.

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

56. c]ã¡o]j£VV q}f]p]sPRa kq]zq]¨OW.

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 RvWVVã¡ q}f]p]sPRa (vector method) Rft]p]¨OW.

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

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

→ →
+  IÐ]v pgLNWoU RkLy]x¢ RvSW›¡yV Bp

SkLp]£OWt]sPRa WaÐOSkLWOÐ KqO Nkfs¾]R£ RvWVã¡ yovLW|vOU,
WL¡Ÿ}x|¢ yovLW|vOU WºOk]a]¨OW.

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. kq]zq]¨OW : x4−x3+x2−x+1=0

Solve : x4−x3+x2−x+1=0

60. KqO SrL¨ãV NWL¨¡ W¾]ÞÿSÕL¥ AfV kLqSmLt]WV BWQf]p]sPRa
Þs]¨OWpOU Af]R£ JãvOU Dp¡Ð DpqU 4 o}. I¾]SÞÿqOÐfV SrL¨ãV
RfLaO¾Ov]Ÿ òs¾V j]ÐOU 6 o}. AWRspLp]q]¨OSÒL¥ BWOÐO. AvyLjU
fOa°]p òs¾O j]ÐOU 12 o}. AWRs SrL¨ãV v}uOÐO. IË]¤ BUY]¥ KLlV
RNkL^ƒ¢ WºOk]a]¨OW.

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. KqO CajLu]p]Rs 20 Aa] v]ñQf]pOç oOW¥¾ŸV A¡È A¼LWQf] BWOÐO.
oi|nLY¾V j]ÐOU 18 Aa] DpqvOU DºV. vw°t]Rs \Ooq]R£ DpqU 12 Aa]
BReË]¤ KLSqL ÞOoq]¤ j]ÐOU 4 Aa]  AWRs oOW¥¾Ÿ]R£ DpqU
IÍLp]q]¨OU ?

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. x+2y−5=0 IÐfV  KqO AyUkLfSqX BpfOU , (6, 0), (−3, 0) IÐ}
m]ÎO¨t]sPRa WaÐO SkLWOÐfOoLp KqO oŸSWL¦ AkqLv¾¾]R£
yovLW|U WºOk]a]¨OW.

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 IÐ kqLSmLtp]¤ (1, 4) IÐ SkLp]£]jV JãvOU AaO¾O W]a¨OÐ
SkLp]£V JfV ?

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
= −  IË]¤ 

2 2
u u

  

  x y y x

∂ ∂

∂ ∂ ∂ ∂
=  IÐV yo¡À]¨OW.

If 
2 2

u   

yx

y x
= −  then verify that 

2 2
u u

  

  x y y x

∂ ∂

∂ ∂ ∂ ∂
= .

65.

22

2 2
 1

a b

yx
+  =  IÐ A¼LWQf]p]¤ W]a¨OÐ òs¾]R£ v]ñ}¡¹U

C£SNYx¢ (Integration) vu] WºO k]a]¨OW.

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), y=a(1−cos t) CT vNWfpORa j}tU, t=0,  t=π IÐ]v¨]ap]sOçfV
WºOk]a]¨OW.

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

67. 1008C ÞPaV Dç KqO WÕV SWLl] 158C ÞPaOç KqO oOr]p]¤ Rv¨OÐO. 5 o]j]ã]jOç]¤
SWLl]pORa ÞPaV 608C Bp] WOrpOÐO. AaO¾ 5 o]j]ãV Wu]pOSÒL¥ SWLl]pORa
ÞPaV INfpLp]q]¨OU ?

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. fLRu krpOÐfV Rft]p]¨OW.

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

ω3=1,  ω≠1 IÐfV oLNa]WõV o¥Ÿ]kæ]S¨x¢ (matrix multiplication) RÞáOSÒL¥ KqO
NYPÕV BWOÐO.

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.




5
4 630  e ;  > 0

( ) 
0 ;

xx x
f x

−

= 

ARsËæ ]¤
  p.d.f jVV  CfV Rft]p]¨OW. f (x) KqO p.d.f. IË]¤

F(1) IÍV ?

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 IÐ Sj¡SqX¨V yoLÍqoLp x2+y2=52 IÐ vQ¾¾]R£

aL¢^¢yV (Tangents) &R£ yovLW|U IÍV ?

ARsæË]¤

(b) 2 2d
( ) a

d

y
x y

x
+  = . CT c]lr¢x|¤ CSW~x¢ kq]zq]¨OW.

(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 -


