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1. Answer the following questions : 1x10=10
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Is multiplication a binary operation on the set {0}.

o9 2@l {0} wafeT 8o 96 taw ofdm Fe

If cos 'x—sinlx= 0, write down the value of x.

I cos_lx—sin_lx=0, Ol x-99 V9 e |

If 4 be a square matrix of order 2 whose determinant is —i, find the value of
| 4 (adj 4)| |

At 4 95 2 Wieew o e A Relfes —i, ozt | 4 (ad) A)|-aa T @@ e |

What is the number of all possible 2 x 3 matrices with entries 0 or 1 ?

?ﬁzx3wa¢%cﬁﬂwcﬁa@ﬁfoaﬂ®€mﬂwwmmw
AT GIATT S 12

If A = [ajlmxn, B = [bitlnxp be two matrices and 4B = [Citlmzp, then what is the
relation among ay, by and cy ?

A A = [aglymns B = [Dilnp T GRS R AB = [Cit] s OIZE ag, by R

TR W TTF I 2

What is the value of Jim f (x) if a function fis continuous at x=0 and £ (0)=7 ?
lim f (x)~<& W P© 2@, ;W x=0 & f(0)=7-o ToW [ afoem =72

State whether it is true or false : “The derivative of an even function is always
an even function”.

AOIITS) bl el ¢ “Gb AT SRS FAA! TN Tt |
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(h) If @ and b are two mutually pérpendicular unit vectors, what is the value of
(2d+36)-(4a—55) 2

W @ R b A R o T (SR W, O (28 +35)- (42— 56 ) = o2

() What is the general equation of a plane parallel to Z-axis.

Z-90=E AN AR ATOEE AN T2

—
() Letl, m, n be the direction cosines of the line E’) where | OP [=r and Q be any

— —
point on OP where [OQ|=s. What is the co-ordinate of the mid-point of PQ ?

2 e .——)
Whmn op GEIF WIE, @ )OP =r R 0, OP @R SR AR G

R, e 10—é = 5. PQ W i A 7w

2. Let X be a non-empty set and P(X) be the power set of X. Consider the binary
operation * on P(X) defined by A4*B=ANB V 4, Be P(X). Show that X is the
identity element as well as the only invertible element in P(X) WEL *, - 4

), X G wie e ) P(X), X< 3l 7o 5 |+, P(X )7 <ol 5 0

A @A A*B=ANB YV 4, Be P(X)| (78 @, * 2R & X, P (X)-H G5
Gl =R 31C% aig Redie 3e o7 |

Solve the following equation for x : 4

X~ G) A FCEL 2

tan’! (-&) +tan™" (5—;—1) =tan™ (- 7)

x-1

W
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OR / 92qt

sin” (6x)+ sin~ (6\/_ x)

4. Answer the following questions : 2+2=4

63 ealE Ser we @

() If A and B are two matrices such that 4B = B and BA = 4, then find the value of
A*+ B>

M A @R B S (Neres @AIE AB=B @R B - A; WA2+BZL‘-J?IW@H
I |

(i) Show that the diagonal elements of a skew-symmetric matrix are all zero.

ordte @, R prafe cNerses sk fed 6o <)

5. Prove that the function given by f —Ix lf x& IR is not differentiable at x=1. |
Also examire the contmulty at that point. 4

W T @, T f(x) =] x— 1[ xe R x=1 Rve Semm =0 71| 7w x = IWE
wfRfeze! i e |

OR / w3t
If y=(an™ x)? show that
(?+1)2 y, +2x(x2 +1)y, =2
T yz(tan" x)2 =, odle @

(x2+1)2y2 +2x(x2 +1)yl =2.
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6. If x.J]-{—y —{-_))Jl-l—)g =0 then show that

d___1
dx (1+ x)z

M xl+y + ydl+x =0 O @A8 @

dy 1

o

& (xf

7. Integrate / e A |

¥ +x+i
I(x+1f(x+2)

8. Evaluate / 9 A 71 |

T xSIinx
Jo T dx
l+cos“ x

OR / &34/

J‘ff/3 SInx+cosx dx

76 . sin2x

9.  Answer any two of the following questions :

A (et 7iod Ted FE ¢
(a) Solve / AL FA

(4x—3y+4)dy+(By=4x)dx=0
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(b)  Find the particular solution of the ditferential equation (x+1) % =2e” —1 given

that y =0 when x=0.

R TR (x+1)%:2e‘y—1mﬁ?mwam R, T x =0 T y=0
37|

(¢) Find the solution curve passing through the point (1, —1) of the differential equation

Ay%:(x+2)(y+2).

v 2 = (x+2) (3 +2) et e (1, —1) R s o s ot <
efa T

10. Show that, for any vector 7, - | 4
(ax7)%+(@x )% (axlé)2= 247
QA (o8 a’«qﬁ &, (A8 @,
(@xi)+ (@ 7) %+ [@x k)%= 24>
| OR / w21

Let d=i+4j+2k;b=3—2]+7k and &=2{— j+4k. Find the vector § which is
perpendicular to both @ and 5 and ¢-d =18, '

W a=i+4j+2kb=3-2]+7k @R T=2i-j+4k. I d <l =% 7 % ]
.. GO @ T R G-d =18 T, OITE d (S @@ @l |
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11.

12,

13.

J 1 J

Find the co-ordinates of the foot of the perpendicular drawn from origin to the plane
2x—y+z-5=0. . 4

o R (@ 2x -y + z — 5 = 0 ATOS T TR 7T AMRYI RS [efa s
Let X denote the sum of the numbers obtained when two-fair dice are rolled. Find the
variance of X. 4

75 R ©iFs 57 @ el W @RS X @RI, X< ool Fef <@t
OR / @33t

Two cards are drawn simultaniously (or successively without replacement) from a well
shuffled pack of 52 cards. Find the mean and variance of the number of kings.

521 O @I I ©F FE RFE FE Il (I 7o oF @2 TN (TR G
SHEFIP W1 ) Bl 2o | O TS e AU Ny =R A/ (A |

If a, b, ¢ are real numbers and_ 6

b+c c+a a+b
c+a a+b b+c|=0,
a+b b+c c+a

prove that either a+b+c=0 or a=b=c

M a, b, ¢ AT TRA &R

b+c c+a a+b
c+a a+b b+c|=0,
atb b+c c+a

g R @ a+b+c=0 a=b=c
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1 bc b+c 1l a a
1" ca c+al|={1 b »? .
1 ab a+b 1 ¢ c?

14, TFind the equation of tangents of the curve y'=cos(x+ y); —27 < x <27 that are parallel
to the line x+2y =0 _ 6

x+2y=0 & AN 7€ y=cos(x+y)y-2r<x<2n R AR AR Reae e
A

OR / g3t
Show that . ' : 3+3=6
(1)  the function f given by

f(x)=tan™ (sinx+ cos x), x>0 is always a strictly increasing function in (0, z/4)

i) f(x)= loi % has maximum at x=e.

NE @ — To [ RRIE

) f(x)=tan™" (sinx+cos x), x>0 (0, 7/4) SN Kl GHHE IF T

(i) f ()=~ s x=e Fraps AH
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16.

17.

S e rm s g s s — s s e — e

Evaluate '[04 (x+ezx)dx by expressing it as the limit of a sum. 6

QST 539 N ZAIE o F@

[} (e+e®)ax @ cm =)

-

Find the angle between the line %l:%z%i and the plane x—2y+z=3. Also
find the point at which the line intersects the given plane. 6

L= % =283 @ @ x—2p+ 2= 3 FerEH AR B Rl e | 77 T

G it 61 /o Ry w@t
OR / G241
Find the shortest distance and the equation of shortest distance between the lines

x=8_y+9 z-10 x=15_»y-29 ;_5
3 16 7 adS3Ts Bl =5 |

[\

"';8:{';69= QIOWXBU y829 £ mzﬁawﬁm@—m\mﬁa

AN ([ T |

Find the area of the region in the 1st quardant enclosed by the x-axis, the line x=+/3 y

and the circle x* +y° =4, _ . 6

XS, x =3y AR x% +y* =4 g8 @O 22w @I AT Crala SR A crawe @@
@ | '

OR / &Y

Iind the area of the region bounded by the parabola y2 =4ax and x? = 4ay. -

v =dax @R x*=4ay RS qWl @S T P A Craws @@ @A)
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18. Showing the feasible region, solve graphically the following linear programming
problem : 6

Maximize Z =5x—2y
Subject to Sx+6y =230
Ox—-2y=72
y<9 xy20
TR (Fq @R oA @RS 24w T @R e el |
WA Z=5x-2y
R 5x+6y =30

Ix-2y=72

19.  There are three coins. One is a two headed coin (having heads on both sides), another
is a biased coin that turns up heads 75% of the time and third is an unbiased coin. One
of the three coins is chosen at random and tossed. It shows head. What is the probability
that it was the two headed coin ? 6

el o e P R (52 b o 2w RS e sl R B s 75% 76

Y 2 G P Re siYfFge | anfiereim qut fna s @l T 5 7 e i
= b Bye /RRE 2eam TeRke o2

OR / 9231
Probability of solving a specific problem independently by 4 and B are % and -é-
respectively. If both try to solve the problem independently, find the probability that

(i) the problem is solved.

(i) exactly one of them solves the problem. : 3+3=6
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A R B <o Ree1 Tl Tl e S iRl ¢ @ & oK 5 |9 e
(i) il ARG =
(ii) Sl WK GG, TP AN FE |
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