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(a) Prove (P = 4) = ((~p) v q). Further construct
the truth table to determine whether the statement

(pAQ) =P is a tautology or not. (7.5)

R.T.O.



1154 2

fg-
(b) Let A = R x R. Define the fO"OWing relation R ;

on A |

i
|

(a,b) R (c,d) if and only if 52 4 2 _ 2+ g2,

(1) Show that R is an €quivalence relation op
A.

(i1) Find all the equivalence classes of R.
(7.5)

() Let f: RxR — R x R be a function defined as
fx.y) = 2x-y, x-2y) V(x;y) € RxR.

(1) Show that £ 1S one to one.

(i) Find f!.. (7.5)

(2) Let A = {1,2,3,5,6,10,15,30}. Consider the partial{
order ‘<’ of divisibility on the set A defined 2§ |
a<b if and only if a divides b. Draw the HaS-"
diagram of the poset and determine if the .f'*i'

linearly ordered.
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rs and
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(b) Let A = Z* be the sel ofPeEs Consider <to
egers
be the set of positive eVel A r equal

be the usual partial order of ; B. <)
(A, <) and (5: =

o how that
to” on sets A and B. S (7.5)

are isomorphic posets.

t
(c) Let A = {1,2,3,4,506008/9,10541}:be the pos€

whose Hasse diagram is shown below.

07;"

l

(ii) All upper boypgs and lower
ounds
(i) The least =

UPper b
lower bound g¢ i ound apg the greate st
(7.5)
P.T
e o T'Q’
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s p(A) Where A = {a,b)

aw th :
for {P(A)’I",U) and find i ¢ Hasge

diagram € comple
ent of P(A), wk ment
of each elem fA ) Tepresents
swer set 0 ;
the po (7.5)

(b) Define a sublattice of a lattice Show st ]
interval [x.y] = i L xsis Y}, is a sublattice
for any two elements X,y e L with < i [

(7.5)

(c) If f is a homomorphism from a lattice L to another

lattice M. Show that the homomorphic image of

L, f(L) = {f): L € L}, is a sublattice of M. i
ey | (7.5) !
4. (a) Does the following diamond and pentagonal lattices
satisfy the distributive laws? (7.5)
c C
_ d
a
d a
€
6.
b’ ki b




.....

Xs Y,z € L, then x = ”’“ Mw’ ﬁﬁag;lement.
element of L has at most On¢ Yo (7.5)

. 1T OOk
5. (a) What is Karnaugh map? = Karﬂa;‘ ictioﬂ
diagram to find a minimal form L

WXYZ+ WXYZ + WX Z + WEyzZ + WRYZ+ WXYZ :
(7.5)

E’ WXyz+ WXyz+WXYZ

=
3
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(b) Construct @ lo
ates and OR gates 10 produce thege

8

e d

(i) xyZ * yz + X

(7.5)

(¢) Determine which of the following contact diagrans

give equivalent circuits:

,:&”N,

X)

(if)

(iif)

] F

(1.5)
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempt any Two parts from each question.

3. All questions carry equal marks.

1 (a) Prove lin}] X sin(.]_)=g by € — & definition of the
X—»

X

limit. Does lim sin[-!-) exist? Justify.
x—0 X

P10
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2
Lﬂ x#0 i
(b) Is the funﬁtion f(!)g X d continuous at
& Vix=0
X = 07? Justify. [f q{scontinuous, mention the type

of discontinuity,

(c) When is a function said to be differentiable at
x = a? Examine for differentiability of

=1
f(X)z L ;’ x;‘:O
0 x=0

at x=0.

T

m
2ot a)yit y=(x+\(]+x2] . Prove

(1 #xY)y,,, + @o+ D@y, + (0P ~mf)y S0

Hence find y, (0).

(b) State Euler’s theorem. Use it to prove that if

x2 +y?
u=cos'l£(7:ﬁ): then x-a—u-+y-qu—=—cotu.

(¢) If u = log(x*+y*+ 2’ - 3xyz) show




BLa)sSe = 1
¢ € (a, b) such that ‘c
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(€) If [iry SIN3X < g & 2
1‘2}1—“‘—;‘]&5@_{ is, finite find the value of ‘a

and the limjy.
(a) Find asymptotes of the following curve

Y' = S5xy? + Bxly — 4y3 _ 3y? + 9xy — 6x3 + 2y —2x— 1 =0
(b) Trace the curve y3(4 — x) _—_ x3.

(¢) Find the reduction formula for [sin™x cos"x dx

and hence find

[ sinx cos’x dx

6. (a) Define point of inflection of a curve. Find points
of inflection for
() y = -t = x &1

—x!

(i) Y 558
(b) Trace the curve r = 2 sin 36.
(¢c) Find reduction formula for [ cos™x dx and hence
find Icos’x dx.

(500)
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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt
of this question paper.

2. This question paper has six questions in all.
3. Attempt any two parts from each question.

4. All questions are compulsory.

Unit -1

1. (a) State € — o definition of a limit and use it to prove
that lim _,, cosx = cosa. (7.5)

P.T:0.
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(=3
=y
-
5
s
T
&
©n
, g
g
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b=y I

Adis

I/x
et —
(c) Check whether the function f(x)= 2 e x#0
0: x=10
is derivable at the origin or not. (7.5) -

2. (a) If y = cos(msin™! x), prove that

(1-x%)y,., - @n+ Dxy,,, - (n-md)y, =0,
@58

(b) If y = e cos(pt +c), show that

52—+2ka-+ny=0 where n?=p2+k2, (7.5)

(¢) Define homogeneous function of degree n. If f(x,y}
is a homogeneous function of variables x and y of &
degree n, prove that

o o



f(x) = |x| in [0,1].
(b) State and prove Lagrange’s mean value theorem.
(7.5)
(c) State Cauchy’s mean -vﬁlue_ theorem and calculate
the values of ¢ for which the following pair C
functions -

o

f(x) = sinx and g(_x_) = cos x in [-n/2,0]

e i satisfy the condition of Cauchy’s mean value
e theorem. (7.5)

(a) State Taylor’s Theorem and hence expand
logsin(x + h) in terms of h. : (@and B |

(x) >0 as n—>o, find the
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1 X —sin X
(ii) llm,_,o—;'g‘"_- (3.5)

Unit =111

5. (a) Find all the asymptotes of the curve

x3+2x2y—-xy2f2y3+3xb’+3Y2+X+1=0-

(7.5)
(b) (i) Find the points of inflexion for the curve
¥ = (x=1)%(x—2). (3.5)

(ii) Find the range of values of x in which the
curve y = x* — 4x3 + 18x? + 1 is concave

upwards and concave downwards. (4)

(c) Trace the curve y(x? + 4a’) = 8a’. s (T3

6. (a) Find the nature of the origin on the curve
x*+y>+2x%+3y* =.0, (7.5)

(b) Find the reduction formula for Isin“‘xcos“ xdx

where m and n are positive integers. Hence

n/2
evaluat in’ i
uate Io sin” xcos xdx . (7.5)
(c) Trace the curve r2 = a2 co0s20. (7.5)

(500)
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Instructions for Candidates

1.  Write your Roll No. on the top immediately on receipt
of this question paper.

2. All questions are compulsory.

3. Attempt any two parts from each question.

1. (a) Find an equation of the parabola with vertex
(5, -3) axis parallel to y-axis and passes through

(9, 5). Also sketch the curve. (6)

P.T.O.
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(1) Find the CQuation of hyperbola that has vertices gt
(2, 4) and (10, 4) and foci are 10 unit apart. Sketely

the curve also. )

(¢) Describe the graph of the curve 3(x + 3)2 +

4y + 23 = 12, Also find its centre and foci.

(6)

(a) Find the centre, foci, vertices of the curve

X* + S5y + 4x = 1. (6)

(b) Rotate the co-ordinate axes to remove the xy term

of the curve
3x% + 243 xy + y? —8x+8/3y=0. (6)

(c) Identify and sketch the curve 2x2—y2+ 6y = 3.

(6)

3. (a) Find the angle between the vectors a=1-2j+9k
and b=3i-2j+k. Also find the orthogonal

projection of vector Tf=6§+33+2fc on the vector

}]

b=i-2j-2k. (6.5)



2155 3

(b) Find the direction cosines of the vector
v =2i+3j-6k, if it makes angles a, B and y with

x-axis, y-axis and z-axis, respectively. Then show

2
that cos?a + cos”f + cos?y = 1 and Find

iV, if [d)=5 [V/=13 and [ixv|=25. (6.5

(c) Let t=i-3j+2k, V=i+], and w=2i+2j-4k .

Find the length of 3i-5V+2w. Also find the
volume of the parallelopiped ivitll adjacent edges

i,v and w. (6.5)

4. (a) (i) Find the center and radius of the sphere:
x2+ y?+ 2z - 2x + 8y — 4z = 4. (3)

. 2

(ii) Sketch the graph of x = z° in 3-space.
(3.5)

(b) (i) Find an equation of the plane passing through

(1,-2,2) that is perpendicular to the line

x_5=t, y+3=3t z=2t (3.5)

(ii) Find the area of the triangle that is determined
by the points

P(3,-1,0), Q(-2,0,1) and R(0, 1,3). (3

P.T.O.
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(c) Find an equation of the sphere with centre

(2, 1,-3) that is tangent to the plane

X -3y +2z-4=0. (6.5)

(a) Show that the lines :

n

x=1+4t, y=5-4t, z=-1+5t

L .

L, x=2+8, y=4-3t, z=>%+1

distance between

(6)

are skew lines and find the

them.

(b) (i) Find the distance between the point

(1,-4,-3) and the plane

2x — 3y + 6z = -1. (6)

(ii) Determine whether the line:

L:x=3+8t,y=4+5t,z=—3—tisparallel

to the plane x -3y + 5z = 12. (6)

(¢) Find the volume of the tetrahedron with vertices

P(1,2,0), Q2,1,3), R(-1,0,1) and S(3, -2, 3):
(6)



(a) (i) Find a matching or €xplain why none exists

for the following graph - (3)

_ﬁlq

(i1) Find all sets of two vertices whose removal

disconnects the remaining graph. (3.5)
a b c
rd
g ;e

(b) Three pitchers of sizes 7 litres, 4 litres and 3
litres are given. Only 7 litres pitcher is full. Find
a minimal sequence of pouring to make the
quantity in three pitchers as 2 litres, 2 litres and

3 litres. (6.5)

P.T.0.
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(c) Construct a Latin square of order 5. Does the

following latin square represent the multiplication

table of a group of order 6? If not, give appropriate
(6.5)

reason.

mmY AW >
m O aQ=»w
O > mWmwman
QW » my
> W m g QO
T O > m g
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Attempt any two parts from cach questions

Each question carries 12.5 marks

(a) Identify and sketch the curve
(x +2) =~(y+2)

And, also label the focus, vertex and directrix.

(b) Sketch the cllipse
(x + 3)2+ 4(y - 5)* =16
And, also label the foci, vertices and ends of major

and minor axis.
P.T.O.
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4.

2

(¢) Describe the graph of the equation ;

(a) Find an equation for the ellipse with length of
minor axis 8 and with foci (0, +£3) and also sketc],
it.

(b) Find an equation for the parabola that has its vertey

at (1,2) and its focus at (4,2). Also, state the
reflection property of parabola..

(c) Find the equation of the hyperbola with vertices

4
(0, £8) and asymptotes y:ig.

(a) Consider the equation x*> — xy + y2 — 6 = 0. Rotate
the coordinate axis to remove Xy term and then

identify the type of conic represented by the above
equation.

(b) Identify and sketch the curve xy = 1.

(c) Let x'y"-coordinate system be obtained by rotating
an Xy- coordinate system through an angle a = 30.

Find the new x'y’ coordinate of the point whose
an xy-coordinates are (2,4).

(a) Describe the surface whose equation is given:

X2+ Yy 422+ 10x + 4y + 22— 19 =0
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(b) Using vector, find the area of the triangle that
is determined by the points P(2,2,0), P,(-1,0,2)
and P,(0,4,3). Letu=1i-3j+2k,v=1i+t] and
w = 2i + 2j — 4k. Find the volume of the

parallelepiped with adjacent edges u, v and w.

(c) Find the orthogonal projection of v=1+j+ k on
b.

5. (a) Find distance between the skew lines:
Lix=1l+4d,y=5-4tz2=~] %3t -0 <1<

L:x=2+8t,y=4-3t,z=5+t 0o <t<o

(b) Find the equation for the line L of intersection of

the planes

2Xx — 4y + 4z =6 and 6x + 2y — 3z =4
(c) Let a be the angle between the vectors
u=2i+ 3j — 6k and v = 2i + 3j = 6k.
(i) Use the dot product to find cosa.
(i) Use the cross product to find sina.

(iii) Confirm that sin’a + cos’?a = 1.

6. (a) Is the following a Latin square? Can it be a group

with the multiplication operation defined?

P.T.O.
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b=t N W
RN A
b= n |

U = | N[N

N AW -—] %
N || B et | —

(b) Find a matching or explain why none exists for

the following graph :

(c) The following figure represents a section of city’s
street map.

We want to position police at comers (vertices)
so that they can keep every block (edge) under
surveillance i.e. every edge should. have ga
policeman atleast one of its comer. What is the
smallest number of police that can do this job. |

T Tb c Hd
"Lf -2/ g ' h
— |
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(a) Identify and sketch the curve: /
y=4x>+ 8x + 5

Also label the focus, vertex and directrix.

P.T.O.
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(b) Describe the graph of the curve:
x2+9y2+2x - 18y +1 =0

Find its foci, vertices and the ends of the minor

axis.

(c) Find an equation for the parabolic arch with

base b and height h, shown in the accompanying

figure

>

>
(5,0)

(a) Find the equation for the parabola that has axis

y =0 and passes through (3, 2) and (2, -3).

(b) Find the equation for the ellipse that has foci (1,2)

and (1,4) and minor axis of length 2.
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(c) Describe the graph of the hyperbola: -~
X2 - 4y2+ 2x +8y -7=0

Also sketch its graph.

3. (a) If a, E,E are three mutually perpendicular unit

vectors, then prove that
i +5+7 =3
(b) Express v as the sum of a vector parallel to b
and a vector orthogonal to b where
v=3i+)+2k and b=2i+k

(c) (i) Using vectors, find the area of triangle with
vertices P(2, 2, 0), Q(1, 4,-5) and R(7, 2, 9).

(i) Use scalar triple product to determine whether

the vectors

i=(5-2,1),v=(4,-1,2) and w=(1,-1,0)

are co-planar.

P.T.O.
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4. (a) Consider the equation x? — xy + y? + 12 = 0.

Rotate the coordinate axes to remove Xy-terms.

Then identify and sketch the curve.

(b) Let an x'y’-coordinate system be obtained by
rotating an xy -coordinate system through an angle

of 6 =45°.

(i) Find the x'y’-coordinates of the point whose

xy-coordinates are (\/5,\/5)

(i1) Find an equation of the curve

x? + xy + 2y?2 + 6 = 0 in x'y’-coordinates.

(¢) Describe the surface whose equation is given as

X2+ y2+ 22+ 2y —6z+5=0

5. (a) Find the distance from the point P(2, 5, —3) to the

plane

f.(6§—3j+212)=4

(b) Find the equation of the plane through the points

P,(2, 1, 4), P,(0, 0, -3) that is perpendicular to the
plane 4x + y + 3z = 2.
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(c) Show that the lines L, and L, are parallel and find

the distance between them

Liix=2-t,y=2z=3+t

Lz:x=-1+2t,'y=3—4t,z=5—2t

6. (a) Suppose a job placement agency wants to
schedule interviews for candidates Ann, Judy and
Carol with interviewers Al, Brian and Carl on
Monday, Tucsﬂay and Wednesday in such a way
that each candidate gets interviewed by each
interviewer. Solve this problem using a Latin

Square.

(b) Find a vertex basis for the following graph:

B¢ F
A/D E\
c* ’G

P.T.O.
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(c) For the following graph, find a minimal edge cover

a maximal independent set of vertices.

and

o b &
g
{
r e )

(2000)
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SECTION I '

xy(x2 = y2 )xi

X"y

. . Let If(X,Y)= ' ) 2 _ if (X, Y) # (an)

= .0 otherwise

Show that f(0,y) = -y.and f(x, 0) = x for all x and

y.

P.T.O.
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- ' e function
2 Use incremental approximation to estimate th ‘

f(x,y) = sin(xy) at the point

Eonfi)

3. Ifz=Xy+ ‘f(x2 - yz) show that y azfax - X 6z/6Y T

y*.— %2,

4. Assume that maximum . directional derlvatlve of f at
P,(1,2) is equal to 50 and is attained 1n the dlrectlon

towards Q(3, ——4) Find Vf at P (1 2):-.

5. Find the absolute extrema of f(X, y) = 2x? — y* on the
disk x> + y> < 1. |

6. Use Lagrange multlpller to fmd the distance from
(0, 0 0) to plane Ax + By + Cz = D where at least

one of A, B, C is nonzero.

- SECTION IF . **

/ : . ' L1 - | .

B s ©opl p2x g 1 " . .
1. -Compute the integral _[0 I e’ *dy dx with the order
. X : '

L

~of integration reversed.

2. Use Polar double integral to show that a sphere of

. 4 i F
radius o has volume En a3,
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3. - Compute the area of region D bounded above by line
Y = X, and below by circle x? + y2 - 2y = 0.

4. Find the volume of the solid bounded above by
paraboloid z = 6 — x2 — y2 and below by z = 2x2 + y2.

5. Evaluate IH \/dx Uy &2 , where D is the solid

x% +y? +2°

sphere x? + y2+ z2< 3,

6. Use a suitable change of variables to find the area of
region R bounded by the hyperbolas xy=1 and xy=4
and the lines y=x and y=4x.

SECTION 111

1. Find the mass of a wire in the shape of curve
C: x = 3sint,y =3cost, z=2t for 0 <t < m and

density at point (x, y, z) on the curve is (X, y, z) = X.
2.. Find the work done by force
Iq*‘(x,},r,z):(y2 —zz)i4-(2yz)j—(x2)k

on an object fmoving along the curve C given by
x(t)=t, y(t) =1t z(t)=t, 0 <t < 1.

3. Use Green’s theorem to find the work done by the
force field |

P.'T.:0.
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F(x y)=(3 v---lw)i»r(‘lﬁ—y)'
when an object moves once munlcu,lubk\\’l'»b 1110“"(‘
the ellipse 4x? + y? = 4,

4. Use Stoke's theorem to evaluate the surface integral

Hs(curl fT.N) dS

where F = xi+ y2j + z¢v k and S is that part of
surface z = ] - x2 _ 2y? with z 2 0.

5. Use divergence theorem to evaluate the integral

Isl—?.NdS where  F(x,y,z)=(cosyz)i+ej+322k,

> . . \ 2
where S is hemisphere surface z=4-x ~y?

together with the disk x? + y2 < 4, in x-yplane.

6.  Evaluate the line integral Icﬁ.dﬁ

Where F(x,y) = [(2x - x2y) e + tap-! yli

X

[ 7] -x° e"‘”-:'j and C is the ellipse 9x2 + 4y2 = 36,
y ’ .

(3500)




