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“Full Marks : 100

Pass Marks : 30
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The fzgures in the margin indicate full marks
for the questions.

iQ. No. 1 (a-j) carries 1 mark each . 1x10

Q. Nos. 2-13 cﬁrry 4 inarks each : 4x12 = 48
Q. Nos. 14-20 carry 6 marks each _ . 6x7 = 42
| ' Total = 100
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1. Answer the following questions : : ~ 1x10=10 " -
O IS TR for
(@) Let A={x:1<x<10,x is an odd natural number } and

B={y: 90<y<100,y is a prime number}.

| Write the number of relations from A to B. 1

WA A={x:1<x<10, x5 A TORT MY } «*
B={y: 90<y<100, y <l GNFw ey } |
AT 7RI B (1 @1 FEE WY

(b) Write down the range of f(x)=cot™x. | S
f(x)=cot™ ' x TR ”Iﬁ?ﬁﬁ‘*ﬂl

(c) Find all the positive values of 2x2 determmants whose entries

are from the 'set {~1,0,1}. L ' ]

#2® {-1,0,1}% cﬁaﬂmﬂ%zxz Wﬁﬂmﬁammm
fefa =) ‘

(d) Let A.be a skew-symmetric matrix of odg order. Write th
. . . y e

value of |A].
‘ 1

@ 2T A bl S T R RS e | A1 3R oy



(e)

@

(h)

()

MATH

- value of |—3 A“l|.

Let A be a'matrix, of order 3, such that |A|=-9. Find the
' 1

a1 2F A Bl 3 WAR CNew T6 [A|=-91 |-3 A7 3 W [
Fqi| » - '
dy . - - 1

9% =3Y, then find =Z.
If? | en ind —

o7 2":3!’,&6&% Refa =11

Evaluate . j zxfr(x'g)_dx ., : | , ‘ 1

| 2x f'(x?)dx fefa =)

Find the order and degree of the differential equation

{

d%y ibi)s 0 | .
?&5-7((& +6y=0. | 1

3 L
(gx.y_) +6y =0 T FANFCR T A o el =01

&y 7
e
write the intcrval in which the function f{( x) = cosx is strictly
decreéSil’lg- ; 1
f(x)=c0S* B! (P! W"WW Yl Eﬁm

(31~ Contd.



() Write the equation of the pléne passing through (a, b, ¢) é:nd
parallel to xy-plane. 1
(, b, c). Rra IO ORI SIF% xy - TG (R AT

el o

Let the mapping ‘f(x)=ax+~b, a>0, maps [—1,1] onto [0, 2];

- show that cot(c'ot'17+cot'18+cot'118)=f(2). S 4

49! T T f(x)=’a.x+b,'a>6 wﬁ[;l,l]awﬁ%ﬁﬁ [0,21;

s @, cot(cot‘1.7+Acot'18+cot'1,18)=f(2).

OR / 934l
Find the value of

cos’1x+cos’l{%(x+s/§ 1-x2 )},

iﬂ'ﬂﬁ‘ﬁﬂl‘

Let f:"R—)R is defined by f(x)=3x-2

and 9:R—>R is defined by g(x)-—-'xgz,

 Show that f'g=g-f,
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g(x)= x;—g @ @[T F (R

@yed @, fr9=9-f.

4. "Show that
la-b-c 2a 2a N
2 - b-c-a 2b |=(a+b+c)?
) 2c 2c c-a-b
ed @,
a-b-c 2a 2a |
2b b-c-a 2b [=(a+b+c)’
2c 2c c—a-b
OR/9%44

Without expanding show that

N

(a"+a“")2 (a*-a>)
(b +b™) (=) 2|=0

.(Cx+c-x)2~ (Cx?_c—x)2 5

5

 q@ T f:R>R T f(x)=3x-2 T GRG N QIAF g:R>R 3
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" 5. Show that the function f defined by

‘ f(x)-|1 x+|x|| xeR 1s a continuous functlon 4

e &, f(x)=|1-x+|x|, xeR @ﬂ\m TeR f, @Bl wﬁﬁw
e | : .
OR /%!

Discuss the applicability of Rolle’s theof,em, to the function

f(x) x*+1 on [+2,2].

R f(x) X2 +1, SO [-2, z]ﬁw%ﬂwacamwmww‘ |

N . dy . - o .
6. If y=\ve ’ find a.—x' _ ' 4

‘ﬂﬁy=\/e_‘7;—,m3x—y Ay =11
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OR / 924!

Determine the set of all points where the function f (x)=x|x]| 18

differentiable.

o f(x)=x]|x| SREE (AR Repre AiRle e

=% ]dx

‘ 1
8. Evaluate J.;[ m

_[ " cos8x+1
Evaluate tan2x —cot2x

I
I cos8X* gy 7w fefy T
tangx-cot.’Zx _

|
|
!

T i | "
9. Evaluate .[o (3+x2)2 '

1ijfdx 7 =i ff Al
(3+x)

[7] Contd.
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OR / %<1

1

Eal t ———dx
vatuate I/ 1+\/tanx
%1 o
——dx 3
.j% W o ﬁﬂﬁﬁ‘ﬁﬁﬁﬂl

10. Solve the differential ‘equation“ . 4
l dy 2
—=+2y=x“logx
x Yy =x“log

d | |
SR e xay+2y=x2109x SN |

11. If y=3cos (logx) +4sin(logx),

2 d’y  _dy ‘
show that ,x 22 +xEx_+y 0. | . 4

I y=3cos (logx)+4sin(logx),

) .
et @, x2 %x—‘lzi+x%+y=_0 I

12, If@=6i+8j and h=3 j+4k then determme the Vector component
nen
4

I .G = 61+8]Wﬁ$b 3j+4k (o s
b3 aac@a%'vnﬁﬁcﬁraw

of a along b
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OR /93

Find a unit vector perpendicular to each of the vectors d+b and
G-b, where G=3{+2j+2k and 5=i+2j-2k.

G=3{+2j+2k, b=1+2j-2k (ST d+b T G j TADI (T3 G5/q®
7T (@ G (O3 [T 41|

. A natural number is selected at random from the set

A={x:1<x<50}. Find the probability such that the number

satisfies the inequation x?-13x<30. ‘ 4

wafe A={x:1<x<50} 3 4 IAYFE ©I@ 96 Freies w2y Fdfoa
Fa] 25 | TG TPl TP x? —13x < 30 AN 99 Wil [Hefy

34|

cosa -Sina | -
t I+A=(-A) .
show tha sina cosa

where I is the identity matrix of order 2. 6

[9] | Contd.
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M A= 2 |, cotE
a
_tana 0 '

_ ' cosa ~sina
e @@, I+ A=(I-A) ,

sina cosa

TE G5 2 VAR G G |

OR /943t

1 2 -3
Iff A=|2 3 2|, thenfind A™'; and hence solve the
3 -3 -4

- system of equations -
x+2y—'32=—4
2x+3y+2z=2
. 3x-3y-4z=11
1 2 -3
M A=[{2 3 2|, @ A [, O
3 -3 -4
A=A =S
x+2y-3z=-4

.2x+'3y+22=2
3x-3y-4z=11

A 100
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f 15. Form the differential equation satisfied by (x-a)®+(y-b)* =r?2

where a and b are arbitrary constants. 6

(x-a)?+(y-b)*=r Wﬁ%ﬂwﬁm@%@nwm
b Q5 &3 |

OR /9§24

Find the maximum and minimum values of the function
f(x) = x+sin2x on [0,2x ].

[0, 27 ] TGRS () = X+ Sin2x e A W% AT T [
4 |

Prove that the area of a right angled triangle of a given hypotenuse

16.
6

is maximum when the triangle is isosceles.

ol 91 (7 e Sfogw [R5 TRl fages IfE Wi = @fen
frwes! @R 2

OR / &%41

Find the area of the smaller portion enclosed by the curves

2_9 and y® =8x,

2
x“+yY

s y? 0 R y? = 8x @ VNG T KR P Fefe 9 |
x“t+tYy - ' i

, [11] Contd.
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A1’7.. Find the shoftest diéfaince between the lines |

Fo6i+a]j+ok+a(i-2j+2k)

and 7=-4i-k+u(31-2j-28). | 6

7=6f+2j+21€'+/113(‘z"—2j+215) WE F=-4i-k+p (3{‘23‘215) @’"

wwwﬁﬁmﬁ‘fﬁw" |

OR / &3ql

Find the equations of two lines through the origin which intersect

the line- x,43___y;-,3'=i at —75.
2 1 1 .3

: X - 3 _y-3 z o
qaﬁﬂﬁ piecIe] W IR N mmms 3 (TS o
e m‘ﬁam Refa =411

18. Prove that (6—5)x(d+5)='2'(d$<5).'Hence find the area of the
parallelogram whose diagonals’ are the vectors | |

3i+j-2k and {-3j+4k.

29T MATH - [12]



19,

et 91 (@ (G@-b)x(da+b)=2(axb)! 9= (0] 37+ j-2k W=

i -3j+ak of [RE AR i [ w1

OR / 9211

Find the vector equation of the liné passing through (1, 2,3) and

parallel to the planes f,(f;j+21€)=5 and F.(Sf+}+l€):6-

(1,2, 3) Re@ T AR @R 9% 7. (- j+2k)=5 =1%
7. (37+]+K)=6 IO TG @4 (o33 AN el <= |

Solve the linear programming problem graphically.

W@WWZ@%&@'@%WWW%@W i

Maximize 2z =20x+ 15y, subject to the conditions

ox +y <200,
c+y<150 and x20, y=0.

5 =20x+15Y ¥ A T Sl
T,

2x +y £200,
x+y<150 W@ x20, y=01

[13] Contd.




OR /924t

Maximize and minimize

z=5x+2y, subject to the conditions,

x-2y<2,
3x+2y <12, : '
-3x+2y<3 and x20, y=0.

z'=5x+2y I AE® W% TR A Slerea
T© |
| x-2y<2,

3x+2y <12,
-3x+2y<3 W€ x20, y20 |

20. Two numbers are selected at random frdm' a set of first 90 natural
a
numbers. Find the probability. that the product of randomly selected

numbers is divisible by 3. : 6

awgommﬁaﬂ\wwzﬁwmwﬁwﬁ«mwz‘ammw
Www\w@m@wsﬁﬁwmwﬁwﬁcﬁwl o

OR / et

In a 3x3 matrlx entries ay are selected randomly frq
O 1,2,3,4,5,6,7, 8,9 with replacement wherpe ea
c

is a three digit number. Find the probability 4
e
each row is divisible by 15. &

m the digits
h element a;

ch element in
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a5t 3x3 TR PR GTEPTZ @y O 0, 1,2, 3, 4,5, 6,7, 8,97
. ol RS Rokre AFFeI Rediba T (R, TS AT oy <5t 5! B
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