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The figures in the margin indicate full marks
for the questions.

Q. No. 1 (a—j) carries 1 mark each 1x10 = 10
Q. Nos. 2-13 carry 4 marks 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

T LHIE@IT Beq ol

(@ Let A={x:1<x<10,x isanoddnaturalnumber} and
B={y: 90<y <100,y is a prime number}.

Write the number of relations from A to B. 1

@ A={x:1<x<10, X 95! ST FrelfcF 727} ONE
B={y: 90<y <100, y 45! Gfeis 747 } |
A T %€ B (51 (2] 1999 A forain |

(b) Write down the range of f(x)=cot™'x . 1
f(x)=cot ' x TR SR forall |

() Find all the positive values of 2x2 determinants whose entries
are from the set {-1,0,1}. 1
WEfS {1, 0,1}F GNE T2 e 2x2 ARFFRIE FFCEA LIS A
ooy 3|

(d) Let A be a skew-symmetric matrix of odd order. Write the

value of | Al. 1

€9 T A @G5l SR WG KIS e (e | | Al F N Tl |
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Let A be a matrix of order 3, such that | A]=-9. Find the
value of [-3 A™|. 1

4 T5 A @Bl 3 AR Ger T [Al=-91 [-3 A" 3 v e
90

If 2*=3Y. then find Y. 1
dx

[ 2% =3V, mg—y fefa <=4t
X

Evaluate j2xf’(x2)dx. 1

[2xf/(x?)dx fefa =11

Find the order and degree of the differential equation

dZy (dyjs
CY _7(YY) +ey=0
dx? dx 4 ' 1

dZy dy 3
oz ax +6y =0 BRI AT T Wi o ez 31 |

Write the interval in which the function f(x)=cosx is strictly

decreasing. 1

f(X)=CcoSX TG FECHI SBAFTS Ho© FoT T o141 |

[3] Contd.



() Write the equation of the plane passing through (a,b,c) and

parallel to xy-plane. 1

(a,b,c) ™I (@ @RI SNF Xy -FTT0eq AN (A FTGFTLTS
TR fovall |

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

show that cot (cot ™7 +cot ™ 8+cot 118 )= (2). 4

[EaTee f(x)=ax+b, a>0 9% [-1,1] I dfebazs [0, 2];

gedl @, cot(cot 17 +cott8+cot™118 )= f(2).

OR / @131

Find the value of

cos tx +cos‘1{%(x +4/3Y1-x2 j} %SX <1.

cos 1x +cos‘1{%(x+\/§\/1—x2 )} %SX <13

e el 4

3. Let f:R >R is defined by f(x)=3x-2

and 9 :R =R is defined by g(x)=X;2.

Show that f-g=g-f. 4
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W{TAf:R>R F fF(X)=3x-2 @ &[T 34 (T2 9F g :R>R 5

X+2
3

wyedl @, frg=9-f.

@ &[T 4 (2|

g(x)=

4. Show that

a-b-c 2a 2a
2 b-c-a 2b |[=(a+b+c)? 4
2c 2c c-a-b

M (@,

a-b-c 2a 2a
2 b-c-a 2o |=(a+b+c)?
2c 2c c-a-b

OR / 924t

Without expanding show that
(a* +a™ )2 (a* -a™ )2

(b* +b™)* (b*-b™)
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5. Show that the function f defined by

f (x)=]1-x+|x]||, xe R is a continuous function. 4

mYed @, f(x)=|1-x+|x|, xeR @ M@= Fo f, @bl wffoen
e |

OR / 2=t

Discuss the applicability of Rolle’s theorem to the function
f(x)=x?+1 on [-2 2].

T f(x)=x+1, SREE [-2, 2] © ©h GAAWR A9 SNl T4 |

6. If y=ve'™  find g_y_ 4
X

T y =Ve'* | (orm 3_3(/ fefa <=4t

_ 3
7. Ify=lcos‘1 L 4X3 ., x=20
2 1+4x

. dy
find ax 4

_ 3
BRI yzlcos‘l[1 a4x j x>0,

2 1+4x3
dy
T 3 5 el 4t
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Determine the set of all points where the function f (x)=x]x] is
differentiable.

e f(X)=x]| x| SR (@R Repres skefe e

1( 1-x
8. Evaluate I % Ax2 dx 4

j%(\/%jdx T ST e < |

OR / @131

cos8x +1
tan 2x —cot 2x

Evaluate J.

J- cos8x +1

dx
tan 2x —cot 2x A e =

2
9. Evaluate js(:—xz)zdx_ 4
+ X

2
o 27X dx 7w e ===
(3+x2
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T,
Evaluate jﬂé

1
——dx
76 1+ /tan x

I% ;\/—dx T W el 4|

76 1+4/tan x

10. Solve the differential equation 4

xd—y+2y=leogx
X

d
SR e Xd—§+2y=leogx L ]|

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

d%  _dy

x? =L +x-2+y=0
show that a2 dx y : 4

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

d? _dy
eql (@, x2 —L+x-—2+y=0|
o dx? dx y

12. If a=6i +8] and b = 3] + 4k then determine the vector component

of a along b. 4

IM 4=61+8] WFE b =3]+4k (o3 b I © & 3 (I Tofiesl el 541 |
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Find a unit vector perpendicular to each of the vectors a+b and
a-b, where §=3j+2j+2k and b =i +2j -2k .

d=31+2]+2k, b=i +2] -2k (ST a+b TF §-p TRG (ST 85T
Y Q[ GFF (T3 el T4 |

13. 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 x2? -13x <30. 4

e A={x:1<x<50} 3 »Rl IGRF ©IF 96 Freifie A4 Fi54
S T | ALANCBIE STl Fael X 2 —13X < 30 e 919 Aol [efz
90|

0 —tan —
14. If A= o , then
tan — 0]
2

cosa -Sina
show that I +A=(l1 -A) ,

Ssinae cos«a

where | is the identity matrix of order 2. 6
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o
0] —tan —
I A= 2 | (o
o
tan — 0]
2

cosa -Sina
myedl @&, 1 +A=(1-A) ,

Ssina cos«

TO | GO 2 AR GFF e |

OR / @131

1 2 -3
If A=|2 3 2|, then find A™; and hence solve the
3 -3 -4

system of equations
X+2y-3z=-4
2Xx+3y+2z2=2
3Xx-3y -4z =11
1 2 -3

W A=[2 3 2|, @ AT GG W

3 -3 -4

AT oimfe

X+2y-3z=-4
2Xx+3y+2z2=2
3x-3y -4z =11

RRINCESEIN
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15. Form the differential equation satisfied by (x —a)®+(y -b)* =r?,
where a and b are arbitrary constants. 6

(x —a)® +(y —b)? =r 2 AT 7% T SRS AN 915 1, TS a W
b &feF &< |

OR / @131

Find the maximum and minimum values of the function

f(x)=x+sin2x on [0, 27 ].

[0, 27 ] @eTe f(X)=X+SIiN2X T AR OF T Ao o7
90|

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

IS maximum when the triangle is isosceles. 6

AN T (@ eme Sfegs R[S @B T fage Fife A = @fen
faoesl i 23|

OR / @131

Find the area of the smaller portion enclosed by the curves

x24+y2=9 and y*=8x.

x24+y2-0 OiF Y’ =8X q@8 Wiual 7 SIHE Fifel el 1 |
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17. Find the shortest distance between the lines
F=6i+2j+2k+ (i -2j+2k)

and F =-4i -k +u (3i -2j -2k ). 6

F=6i+2]+2k+A(i-2]+2k) 9% F=-4i -k +u (31 —2] -2k ) @

VO e Fs qag e 41|

OR / @131

Find the equations of two lines through the origin which intersect

Xx-3 y-3

the line at

z z
1 1 3’

TARYE T ARE @ X;3:¥:% @W% @Flers czr 1 @l

TOIFR ANl e 41 |

18. Prove that (a-b)x(d+b)=2(axb). Hence find the area of the

parallelogram whose diagonals are the vectors

3i+j-2k and j-3j+4k. 6
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19.

ool F9 @ (d-b )x(a+b)=2(axb )| 9oF (9 3i +] -2k WF

i —3] + 4k = GRE e Sifs [ w41

OR / @131

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

parallel to the planes 7. (i -j+2k )=5 and 7.(3i +]j+k)=6.

(1,2,3) e Wees o<z @i s F.(i -] +2k )=5 =i

F.(31+] +k )=6 e AR ({9 (93 TAee] el 5 |

Solve the linear programming problem graphically. 6

o714 eI o) @RS erafik TSGR TAigE et |

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

2x +y <200,
X+y <150 and x>0, y=>0.

z = 20X +15y (G W Teredl

—

e,

2x +y <200,
X+y <150 9% x>0, y=>0 |
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Maximize and minimize

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

X-2y<2,
3x+2y <12,
_3X_|_2y33 and X =0, yZO

z =5x +2y I AW OF =T T Tlere
RO
X-2y<2,
3X+2y <12,
-3x+2y<3 9¥ x20, y=20 |

20. Two numbers are selected at random from a set of first 90 natural
numbers. Find the probability that the product of randomly selected
numbers is divisible by 3. 6

925 90T FeIRE AT #11 251 L AYHFeIE FHAb 591 25 | ATl
B 1 927 Yo @ewe 3F Reiey @[T welfel N i |

OR / @131

In a 3x3 matrix, entries a; are selected randomly from the digits
0,123, 4,5,6, 7, 8, 9 with replacement where each element a;
is a three digit number. Find the probability that each element in
each row is divisible by 15.
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9Bl 3x 3 AR (TeTe=re (ePhE a; F 9T 0, 1, 2, 3,4, 5,6, 7, 8,99
/91 SRS fRoie AYREFeE Kb 541 (2R, 'S 2rers ay; <ol foftl wite
B 121 | 0o HST Ao GNel 1563 [eiey @RE Asifiel W 4|
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