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Answer all questions

Part-1

Answer the following : 1 x8

a) Find the asymptotes of the curve

y? =x2 (2a — x).

av

b) Find n

at (1,0, 1) if
v = cosh at }+ sin hat ]+eatf(_

¢) Evaluate

x dx
jx4+l—(;

d) Write nth derivative of log x.
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[ 2]

e) Evaluate

lim (sin x)

X—>—
2

f) Ify=log sin x, find the radius of curvature.

g) Evaluate J;%sinf’ x dx using Walli's formula.

h) Find the exact arc length of fhe curve X = sin 3t,

y = cos 3t on the interval t € [0, «].

Part-1I

Answer any eight of the following : 1iax &

a) Find the whole arc of the region between the

curve xy? = a’ (a—x) and y - axis.

b) Evaluate E(e‘”f + tzj + cos ht ﬁ)dt _

c) Evaluate

sfo )

e-%  tan®




d)

e)

f)

g)

h)

j)

L-768

[ 3]
I'ind radius of curvature to the curver  acos 0.

Fine the rotation angle 0 to remove xy-term in

the equation

X+ 2 3xy +3y? - 2x+y | =0

Write the reduction formula for

j.sinx X dx.

Show that the vector valued function

T (t) = (2t, 5t, 2+ t) is continuous.

Show that the asymptotes of the cubic
X’y — xy* + xy + y> + x —y = 0. Cut the
curve again in three points which lie on the line

x+y=0.

Classify the conic
4% —4xy +y* - 8x — 6y + 5 =0

Find y(t), given
y'(t) = 2ti+3t%], y(0) = i—2].
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[ 4]
Part-I11
3. Answer any eight of the following : 2xg
a) Find the vertical and Horizontal asymptotes of
the graph of the function
. 3x+5
f(x) = .
(X) 6
b) Find the area of the surface generated by
revolving the curve
y=y4-x*,~-1 < x < 1about x-axis.
¢) Using Leibnitz rule to find y, Where
y =X’ sin x.
X X
d) Evaluate Lt (———") .
xo} [+ x
e) Use reduction formula to evaluate

o dx

(,\'3 +a2)” .



)

g)

h)

)

b)

L-768

| 5]

Find the arc length of the ellipse

Show that the graph of

(1) = 3(cos t+1)i+2(sint + 1) is an ellipse.
Find é’.(BxE)if a=2i+ 3+ 7k, b= +j -4k,
¢=3i-2j+5k.

Trace the graph of y = 3 sin (2x — 4) (without
explanation)

Find the radius of curvature at (0, 0) for the curve
22X+ 3y + A%y + xy - yP + 2x =0

Part-1V

Find the nth derivative of y = e* sin?x.

OR
If'y = sin (m sin'x), then prove

(1-x)y ., —~(2n+ Dxy , — (@0 - m*)y =0
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h

b)

b)

[ 6]

Derive the reduction formula for

/

fbca" sin bx dx and hence or otherwise
)

evaluate Ee‘“ sin x dx. 6
OR

Prove that

L%logcosxdx = Alog[—zl—)

Find the length of the arc of the parabola

x? = 4ay measured from the vertex to one

extremity of the latus rectum. 6
OR

Find the volume of the solid generated by
revolving around x-axis, the area enclosed by
xy = 4 and x +y = 5, using cyclindrical shell

method and washer method.



[ 7]
7. 2) HE=1+4t]+5% ang F, =301 +6t%+ 2tk |
d (= - d . -
then find a;( I-Fz)and (Tt(Fl sz)_

OR

b) Find the unit tangent and unit normal to the
curve -

(1) = (3 sint)i+(3cost)}+ 4tk .
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1.

Answer all questions

Part-I

Answer the following : 1 x12

a) Find the power set of the set A={¢, {¢}}.

b) Define Zorn's Lemma.

¢) Detfine Chinese remainder theorem.

d) Write the converse, inverse, contrapositive of
the statement p — q.

¢) How many integers between 1 and 600 divisible
by3or5?

f) How many functions are there from a set with
m elements to a set with n elements ?

g) What is the co-efficient of ,x'2y' in the

expansion of (2x — 3y)* ?
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[ 2]

h) Show that the matrix
A= [_2 IJ is a Hermitian matrix.
i) Draw the graph ks, o
j) LetAbe the set {1,2,3,4}. Which ordered pairs
are in the relation R = {(a, b)ja divides b} ?
k) Write the adJacency matrix of the matrix
a b
d | : c
1) Show that k_has a Hamilton circuit wherever
n=3.
Part-1I
Answer any eight of the following : 2x8
a) What is the solution of the recurrence relation

a =6a -9a

with initial conditionsa = 1 and a = ¢



[3]

b) Let n be the positive integer,
) = [
Then prove 2(‘1) (k) =0
k=0

C) Find the rank of the matrix

b &)

d) If\isaneigen value of the matrix A, Prove that

1
5 is an eigen value of A~ if A is non-singular.

e) Show that K is not planar.

f) Write the incidence matrix for the graph G.

(G)

L-792 [Turn Over



[ 4]

g) Show that n(n+1)(n+5) is a multiple of 6.

h) Show that (pAq) —(pvq) is tautology.
i)  Show that the set of positive rational numberg
is countable.

i) Use generating functions to find the number of
1- combinations from a set with n elements when

repetition of elements is allowed.

Part-IIT

Answer any eight of the following : 3x8

a) Determine all 2 x 2 matrices that commute with

] 2
-1 0)

b) How many solutions does x +x,+x =11 have,
where x, , x, and x, are non-negative integers
withx <3, x,<4andx, <67

¢) Draw a graph with4 verticesV .V .V .V such

that deg V =1, deg V.= 3, deg V.= 4 and

deg V — 2



L-792

d)

g)

h)

[ 5]

Reduce the following matrix to the row-reduced
echelon from

1 2 0 0]
1 1 -1 2
02 1 -]

Suppose that connected planar simple graph has
20 vertices, each of degree 3. How many regions

does a representation of this planar graph split

the plane ?

Let f and g be the functions defined by
f:R—->R"U{0} withf(x)=x*and g: R*"U{0} >R
with g(x) = /x . then find fog(x).

Test the consistency and solve the system
x+ty+z=6

Xx+2y-3z=-+4

—Xx—4y+9z2=18

Find the characteristics polynomial,

characterstic equation and the Eigen values of

| (0 3
the matr]x\2 1)
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1)

i)

b)

b)

[ 6]

Prove A graph is non-planar if and only if 10 °

contains a subgraph homomorphic to k, k.

Find the greatest common divisor of 414 and

662 using the Euclidean algorithm.

Part-1V

Define Tautology. Construct the Truth Table for
PAQVv(Tpar) v(QAT) 7
OR

State Chinese Reminder Theorem.
Solve x = 1 (mod 2), x = 3(mod 5),
x = 4 (mod 9) Using Chinese Theorem.

Define principle of mathematical Induction.

Using this prove 2*~1 is divisible by 15. 7
OR

Find the solution to the recurrence relation

a=6a — lla .+ 6a . with initial condition:
n n-1 n—2 3

I

a=2, a=5 and a=15.



b)

b)

[ 7]

Find the range, Kernel, rank and nullity of the

matrix i

OR
Solve the followig by row-reduction method.
X, t2x,+4x,+x,=4
2x, —x,+3x,=4
. Xy =2%, =% =0

3x]+x2—x3—5x4=7

A graph G has 20 vertices. Any two distinct
vertices x and y have the property that
deg (x) + deg (y) 219. Prove that G 1is

connected. 1
OR

Let G be connected planar simple graph with

a edges and v vertices. Let r be the number of
regions in a planar representation of G. then
prover=e—v+2.-
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a)

,b)

d)

Answer all questions

Define asymptote. Find all the asymptotes of the
curve X’y —y* = 3X°y*+ 3xy’ —xy +y2 2 =0. 10
Find the area of the circle x2+ y2= 14 using

quadrature. 3
Find the curvature of the curve 3
X+y +xP+y ty=0

OR~

Find the radius of curvature of the curve

X y . :
\/; + \[g =1 where it touches x-axis. 10

Find the asymptote parallel to y-axis of the curve
x’y?—al(x*+y?) =0. 3
Find the volume of a sphere of radius a by

revolving the circle x>+ y* = a*about x-axis. 3

Prove that the plane 2x — 2y +z + 12 =0 touches
the sphere x*+y2+ 72— 2x -4y +2z-3 =0 and
find the point of contact. 10
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b)

d)

) 2

- - :
Identify the surface ~ + y© + P = I'and find
4

its intercept on y-axis. 3

Find the points of intersection of the conicoid
12%* ~17y? + 722 = 7and the line

OR

Find the equation of the enveloping cylinder on
the shpere x>+ y2 + 22 = 4 and whose generations

X

are parallel to the line T il = = 10
Find the radius of the circle given by the equation
Xty +22-2y-4z-11=0=x+2y+2z- 15
3

Prove that the plane 24x + 51y — 282 + 7 = ()
touches the conicoid 12x2— 17y + 72 =7 3

Examine the continuity of f(x, y) at (0, 0) where

xy?  (%,¥)%(0,0)

. _ ¢ 4"
t(x,y)= .\'4+y 1)

' 0. (X,Vv)=(0.0)



b)

d)

y

b)

L-330

[ 3]

Xy them find f
Ceiv v) = — > tiem fing ) .
If f(x.y) —y 201, ,

[fz=Inrwhert = (X—~a)’ +(y b)?, then prove
. 2
o'z 0T _y

=

_— 4+
at 2 ., 2
tha B ('/\,y

(O

OR

H(x +y) dy dx

Evaluate - "where R in the region

boundedbyx=0,Xx=2,y=x,y=x+2. 10

Expand {(x, y) =x*y + 3y -2 inpowers of (x - 1)

and (y +2) by Taylor's theorem. 3
: 2xy‘
: lim —
Find (x.y)—>(0,0) XZ +y2 3

What is homogenous differential equation ?

Solve (x?-2y?) dx + xy dy=0. 10

: dy
Solve:p‘-—2xp+1=0WhereP:E\T- 3
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d)

d)

<)

[ 4]

(D

Find an integrating factor of

(3%*~y*) dy —2xy dx =0
OR

What is exact differential equation ? Solve

the [VP :
(cos x +ysinx)dx —cos xdy =0, y(m) =0. 10

Solve : xy dx + (x+ 1)dy =0. 3

dy
Solve : x=p*—p+2, where p:a“;.

(Y]

Solve : (D*—4D + 3)y=¢*cos 2x + cos 3x. 10

Solve : (D*+2D?*+ 1)y =0. 3
Find the Laplace transform of
f(t) = 3 sin ut — 2 cos 5t. 3
OR
d’y  dy )
Solve : X° }7 —x=2 -3y =x" log x 10
dx” dx
Find particular integral of (D* + 1) = cosec x by

method of variation of parameter.

17



