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Group - A [ 10 Marks]

Answer any one question :

1. Write a program in MATLAB to find the sum and product of a
list of numbers in an array without library function.

2. Write a program in MTLAB to find the maximum and minimum
of a list of numbers in an without library function.

3. Wirite a program in MTLAB to find the sum and product of a list
of numbers in a sub-array without library function.

4.  Write a program in MATLAB to find the maximum and minimum
of a list of numbers in a sub-array without library function.

5. Write a program in MATLAB to find a sub-matrix of the given
matrix.

6. Wirite a program in MATLAB to find the column sum and product
of the given matrix without library function.

7. Write a program in MATLAB to find the column max and min of
the given matrix.

8. Write a program in MATLAB to find the row sum and product
of the given matrix without library function.

PTO.



9.

Write a program in MATLAB to find the row max and min of
the given matrix without library function.
Group - B [ 10 Marks]

Answer any one question :

1.

Write a program in MATLAB to plot of the curves e®*? and

log (ax+b).

Write a program in MATLAB to plot of the curves sin (ax+b)

and cos (ax+b).

Write a program in MATLAB to plot of the curves |ax + b| and

—|ax+b|.

Write a program in MATLAB to plot the graphs of a polynomial

of degree 4, its derived graph and the 20d derivative of the

graph.

Write a program in MATLAB to plot the graphs of a polynomial

of degree 5, its derived graph and the 2nd derivative of the graph.
Group - C [ 10 Marks]

Answer any one question :

1.

Write a program in MATLAB to sketch the trochoid
x=a0-bsinf, y=a—bcos.

Write a program in MATLAB to sketch the cycloid
x=a(@-sinf), y=a(l—cosB).

Write a program in MATLAB to sketch the epicycloids

x=(a+bh) cose—bcos(“T”’ej, y=(a+b)sin
. (a+b
—bsm( b 6’)

Write a program in MATLAB to sketch the hypocycloid

10.

I1.

12.

x=(a—b) cost9+bcos(a_b9), y=(a—b)sin6

b
. (a=b
—bsm( 5 9)

Write a program in MATLAB for tracing the conic

ax? + 2hxy +by? +2gx+2 fy+c=0.

Write a program in MATLAB for tracing the conic
L l-ecosf.

r

Write a program in MATLAB for sketching the ellipsoid

2 2 2
Xl 2o
a2 br 2
Write a program in MATLAB for sketching the hyperboloid of
2 2 2
one sheet 2—24—2}—2—5—2 =1.
Write a program in MATLAB for sketching the hyperboloid of
2 2 2
one sheet 2—2—2}—2—% =1.
Write a program in MATLAB for sketching the elliptic cone
2y
a2 b? 2
Write a program in MATLAB for sketching the elliptic paraboloid
2 2
L
a? b2
Write a program in MATLAB for sketching the hyperbolic
2 2
qz=X )
paraboloid z = PR

25
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Unit-I (Differential Calculus)
[16 Marks]
1. Answer any three from the followings : 3x2=6
a) Show that the point of inflexion of the curve y>=(x—a)2(x—b)
lies on the line 3x +a = b.

. X _ psSinx
b) Evaluate: lim ————
x—0 X—sinXx
1
¢) Find the asymptotes of y=xe'

d) Find the envelope of the line xcosa + ysina =/sina cosa
e) Find y5 where y = x3log x
2. Answer any one from the followings : 1x10=10

a) 1) If Prand 22 be the radii of curvature at the ends of the

2

2
conjugate diameters of the ellipse x_2 + Z}—Z =1, prove that
a

2 2 2
(> + 3 Yab)'3 =a? 402

i) Find the asymptotes of the curve

PTO.



b)

W 4x2y—xp2 =134+ 2xp+2y2 -3x+y=0

i) Find the envelope of the family of parabolas

1 1
(%)2 +(%j2 =1 , where a+b = ¢, a, b being the

parameter

i) Prove that the radius of curvature of the curve
2

y =ccos (les c -

Unit-II (Integral Calculus)
[14 marks]
Answer any two from the followings : 2x2=4

a) Find the area in the first quadrant by x =0, y = 0 and
ey =+a.

/2
b) If [, = .[o/ x" sin xdx , (n>1) prove that

n-1
I, +n(n-1)1,,= n(g)
c) Show that the arc of the upper half of the cardioids

r=a(l—cos0) is bisected at 0= 2%
d) Find the volume generated by revolving about OX the area
bounded by the loop of the curve y2(a + x) = x2(a — x).
Answer any two from the followings : 2x5=10
a) The area enclosed between the arcs of the parabola )2 = 4ax
from the vertex to one extremities of the latus rectum is
revolved about the corresponding chord. Find the volume of
the spindle thus generated.

b) If m, n are positive integers then show that

9.

Answer any one from the followings :

a)Solve:

1
b) Solve: y? +(x—;j

dyo

dx -

_O_

1x5=5

(2xy*e? +2xp3 + y)dx + (x2y*e? —x%2y? —3x)dy = 0

25



x=ay+B=yz+08 are co-planner if (y—c)(af—ba)=
(a—a)(co—dy).

ii) Reduce the equation 4x2 + 4y2 + 4z2 — 2x — 14y — 227 +
33 =0 to its cannonial form and determine the type of the

quadric represented by it.
b) 1) Show that the feet of the normals from the point (o, 3,v)

. ox2 yr 22 . . .
to the ellipsoid — +<5+-5 =1 lies on the intersection of
C

a2 B2
200 (B2 — 2 2R(p2 — 2
a‘o(b c)+bB(c a)Jr
X y

the ellipsoid and the cone

czy(az _bz) 0.
z
i) Find the equation of the generators of the hyperboloid

x2 y* 22 . o . .
) + i 1 though a point of principal elliptic section.
Hence show that the projections of the generators of a
hyperboloid on co-ordinate planes are tangents to the section
of the hyperboloid by that plane.
Unit-1V (Differential Equation)
[ 9 Marks]
Answer any two from the followings : 2x2=4

a) State the necessary and sufficient condition for which the

differential equation f(x, y)% + g(x,y) =0 is exact.

b) Find the integrating factor of cos x% +ysinx=1.

a
¢) Obtain the general and singular solution of V = PX + ;

d) Verify whether x3 is an LF. of 2sin y2dx + xycos y2dy =0

or not.
25

m!n!
(m+n+1)!"

c¢) Find the length of the loop of 3ay? = x(x — a)>.
d) Show that the area bounded by one arc of the cycloid

1
Ly, = Io x"(1=x)"dx =

x=a(0—-sin0), y=a(l—cos0) and the x-axis is 3xq,2.

Unit-III (Geomatry)

[21 Marks]
5. Answer any three from the followings : 3x2=6
a) Find the equation of the curve x? + )2 = a2 when the axes
rotate by angle 60°.
b) Find the nature of the conic 3x2 + 2xy + 3y2 — 16x + 20 =
0.
¢) Find the polar equation of the straight line joining the two
points (ng and (2,7).
d) Find the distance of the point (-1, 1, —2) from the plane
passing through the points (1, -1, 1), (-2, 1, 3), (4, -5, -2).
e) Find the equation of the cone whose vertex is the origin and
base is the circle x = a, y* + z2 = b2,
6. Answer any one from the followings : 1x5=5
a) Prove that the centres of spheres which touch the straight
line y=mx, z=c and y = —mx, z = —c lie on the
surface mxy + cz(1 + m2) = 0.
b) Prove that the locus of the middle point of any focal chord of
the conic é =1+ecos0 is r(1—e? cos? 0)=elcosO.
7. Answer any one from the followings : 1x10=10
a) 1) Prove that the straight lines x = ay + b = ¢z + d and
Math- 3/MI PTO.
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Group - A [ 10 Marks]

Answer any one questions :

1.  Write a program in MATLAB to find the sum and product of a
list of numbers in an array without library function.

2. Write a program in MTLAB to find the maximum and minimum
of a list of numbers in an without library function.

3. Write a program in MTLAB to find the sum and product of a list
of numbers in a sub-array without library function.

4.  Write a program in MATLAB to find the maximum and minimum
of a list of numbers in a sub-array without library function.

5. Write a program in MATLAB to find a sub-matrix of the given
matrix.

6. Write a program in MATLAB to find the column sum and product
of the given matrix without library function.

7. Write a program in MATLAB to find the column max and min of
the given matrix.

8.  Write a program in MATLAB to find the row sum and product
of the given matrix without library function.
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9.

Write a program in MATLAB to find the row max and min of
the given matrix without library function.
Group - B [ 10 Marks]

Answer any one question :

1.

Write a program in MATLAB to plot of the curves e®*? and

log (ax+b).

Write a program in MATLAB to plot of the curves sin (ax+b)

and cos (ax+b).

Write a program in MATLAB to plot of the curves |ax + b| and

—|ax+b|.

Write a program in MATLAB to plot the graphs of a polynomial

of degree 4, its derived graph and the 20d derivative of the

graph.

Write a program in MATLAB to plot the graphs of a polynomial

of degree 5, its derived graph and the 2nd derivative of the graph.
Group - C [ 10 Marks]

Answer any one question :

1.

Write a program in MATLAB to sketch the trochoid
x=a0-bsinf, y=a—bcos.

Write a program in MATLAB to sketch the cycloid
x=a(@-sinf), y=a(l—cosB).

Write a program in MATLAB to sketch the epicycloids

x=(a+bh) cose—bcos(“T”’ej, y=(a+b)sin
. (a+b
—bsm( b 6’)

Write a program in MATLAB to sketch the hypocycloid

10.

I1.

12.

x=(a—b) cost9+bcos(a_b9), y=(a—b)sin6

b
. (a=b
—bsm( 5 9)

Write a program in MATLAB for tracing the conic

ax? + 2hxy +by? +2gx+2 fy+c=0.

Write a program in MATLAB for tracing the conic
L l-ecosf.

r

Write a program in MATLAB for sketching the ellipsoid

2 2 2
Xl 2o
a2 br 2
Write a program in MATLAB for sketching the hyperboloid of
2 2 2
one sheet 2—24—2}—2—5—2 =1.
Write a program in MATLAB for sketching the hyperboloid of
2 2 2
one sheet 2—2—2}—2—% =1.
Write a program in MATLAB for sketching the elliptic cone
2y
a2 b? 2
Write a program in MATLAB for sketching the elliptic paraboloid
2 2
L
a? b2
Write a program in MATLAB for sketching the hyperbolic
2 2
qz=X )
paraboloid z = PR

50



b)

il) Find the equation of the cylinder whose generators are parallel

to the line x = —% = % and whose guiding curve is the ellipse
xX2+22=1,z=3. 5
Unit-IV(Differential Equation)
[9 Marks]
Answer any two from the followings : 2x2=4

Solve: (cos y + ycos x)dx +(sin x — xsin y)dy =0.
Solve the differential equation (x+ y)dx+(x—y)dy =0 by

finding an appropriate integrating factor.

Solve the Bernoulli equation % +2y=y2.

Answer any one from the followings : 1x5=5

Solve the differential equation: % +ycotx=2cosx.

Solve the differential equation:
(x2y —2xy%)dx—(x3 =3x2y)dy =0

_0_
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Unit-I( Differential Calculus)
[16 Marks]
1. Answer any three from the followings : 3x2=6
a) Prove that the radius of curvature of the circle xZ + )2 = a2

1S a.

b) Find lim (1 - L) .

x>0\ X sinx
¢) Find the nth derivative of xlogx.
d) Compute the second derivative of the function
f(x) =ax+b.ncosx and use it to identify intervals where the
function is concave up or concave down.
e) Find the envelope of the family of curves y = e~ cos(x)+ C

for some constant C.

2. Answer any one from the followings : 1x10=10
X3 10, ifniseven;

a) 1) If y= IR then prove that (Vo = _nlifnis odd
n>1. 5

PTO.



b)

i) Find all the asymptotes of the curve 5
X3 =22y +x)2 +x2—xy +2=0.

asin2x—bsin x _1

i) Find a, b in order that lim 3 =1, 5
x—0 X
i)) Find the envelope of the family of lines §+% =1, where the

parameters are connected by a2 + b2 = ¢2 (¢ being a given

constant). 5
Unit-II (Integral Calculus)
[14 Marks]
Answer any two from the followings : 2x2=4

Given the parametric equations x = #2 and y = £, find the arc
length of the curve from =0 to ¢ = 2.

If m # n, then find the value of J(:[ COS mx sin nxdx .

n
If I, :J‘04 tan”6d0, n € N, the prove that 7., + 1, ; = %

Answer any two from the followings : 2x5=10

Find the value of J. 05 sin” xdx by using reduction formula. 5

Find the area enclosed by the curve given by the parametric

equations x =sin¢ and y =cost for ¢ in the range [0,27]. 5

T
If7,,= J. 02 cos™ xsin nxdx , where m, n being positive integers,

1 22 23 2m
prove that [m,n_W 2+7+?+ ..... +7 ) 5
Unit-III (Geometry)
[21 Marks]
Answer any three from the followings : 3x2=6

Find the equation of the curve 3x2 + 3y2 + 6x — 18y = 14

b)

b)

referred to parallel axes through the point (-1, 3).

Given the polar equation » = classify the conic it

1+2cosH’
represents.

Find the equation of the plane section of a cone with equation
x2+y2 —z2 =0 for the plane z = 1.

If P be a variable point such that its distance from the xz-plane is
always equal to its distance from the y-axis, then show that the
locus of P is a cone.

Show that the straight linex — 1 =y —2 =z + 1 lies entirely on
the surface z2 —xy + 2x + y + 2z — 1 = 0.

Answer any one from the followings : 1x5=5

If , and r, be two mutually perpendicular radius vectors of the

o, b2 1 11 .1
ellipse 7 Zm, then show that },12 ’”22 T2 p2-

Find the equation of the sphere for which the circle x2 + 2 + 22
+7y—-2z+2=0,2x+ 3y + 4z =8 is a great circle.

Answer any one from the followings : 1x5=5
1)) If PSP'and OSQ'be two perpendicular focal chord of a conic

1 1
with focus S, then prove that gp o7 + SO.S0 1s constant.

i) Find the equation of the right circular cone whose vertex is

the origin and whose axis is g = % = % 5

i) Reduce the equation 11x2 + 4xy + 14y2 — 26x — 32y +
23 =0 to the canonical form and hence find the nature of the

conic. 5

PTO.



b)

b)

b)

4

ii) Show that the equation of the sphere through the circle x2 +
V2+z2-2x-3y+4z+8=0=x2+y2+z2+4x+ 5y —
6z + 2 and having its centre on the plane 4x — 5y —z=3 is
X2+y2+z2+7x+9y-11z-1=0.

1) Show that the equation of the right circular cylinder of radius
2 whose axis passes through the point (1, 2, 3) and has
direction ratios (2, =3, 6) is 45x2 + 40y2 + 1322 + 36yz —
24zx + 12xy — 42x — 280y — 126z + 294 = 0.

i) Find the equations of the generators of the hyperboloid x2 +
4y2 — 922 = 25 passing through the point (3, 2, 0).

Unit-1V (Differential Equation)
[9 Marks]
Answer any two from the followings : 2x2=4

Find an integrating factor of the differential equation

x2ydx—(x3 +y3)dy =0

Show that the solution of % + Py = Q can also be written in the

o =§- {14

Solve the differential equation xy(p? — 1) = (x2 — »2)p, where

_dy
P=x
Answer any one from the followings : 1x5=5
Solve x%+y =y?logx

Find the general and singular solution of the differential equation
p2x(x=2)+ pRy—-2xy—x+2)+y>+y=0.

_O_
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Unit-I (Differential Calculus)
[16 Marks]

Answer any three from the followings : 3x2=6
If P, =D"(x"logx), prove that

11 1
! 4= -
P, n.(logx+1+2+3+ ..... + j

X
Prove that in the Catenary, V= acosh(;), the radius of

curvature p oc 2.

Find the asymptotes of the curve x2y? — a?(x? + y?) — a3(x + )
+ a* = 0 which are parallel to either axis.

Find the envelope of the family of lines y = ax+§, aisa
variable parameter.

Find the points of inflexion if any of the curve x = (log y)?.
1x10=10

1) If P1>P2 be the radii of curvature at the extremities of any

Answer any one from the followings :

chord of the cardiode » = a(1+ cos 0) , which passes through

the pole, then prove that p? +p3 = % az. PTg



b)

b)

2
i) Show that the envelope of circles whose centres lie on the

rectangular hyperbola xy = ¢2 and which pass through its

centre is (x? + y?)? =16¢%xy . 5
1 1
i) If ym +y m =2x prove that
(xz_l)yn+2+(2n+1)xyn+l+(n2_m2)yn =0 5

) . X — +ce™™
i) Find a, b, ¢ such that ae” —bcosx+ce

—>2as x 0.

xsin x
5
Unit-II (Integral Calculus)
[14 Marks]
Answer any two from the followings : 2x2=4

Determine the length of one arc of the cycloid x = (6 —sin 0),

y=a(l—-cos0).

n
Find the reduction formula for I 04 tan” xdx , n being a positive

integer.
Find the area of the region bounded by the curves y = x2 and
x=y2

Answer any two from the followings :

T
Obtain a reduction formula for jo cos™ x cosnxdx where m, n

2x5=10

T
are positive integers. Deduce that J-oz cos™ x cos nxdx = S M

being a positive integer.
Find the area of the surface generated by revolving about the y-

axis that part of the asteriod x = 4 cos? 0, y = asin3 0, that lies

in the first quadrant.

n-1n-3n-5 1mn
n-2n-4""22

n
If/7 = JOZ sin” xdx then prove that /,, =

d)

where n is any even positive integer > 1.
Unit-I1I (Geometry)
[21 Marks]
Answer any three from the followings : 3x2=6
Find the equation of the sphere through the origin and meet the
axes at (a, 0, 0), (0, b, 0) and (0, 0, c) respectively.

Prove that the length of the focal chord of a conic % =1-ecosO
2]

l1—e%cos’a”

Show that the equation 5x2 + 32 + z2 — 6yz — 4zx — 2xy + 6x

+ 8y + 10z = 26 represents a cone with vertex at the point

(1,2, 3).

Find the value of m for which the plane x — 2y -2z +m =0

which is inclined to the axes at an angle o is

hes the ellipsoid y L2
touches the ellipsoi m+%+?— .

If the axes are turned through an angle, the expression ax + by

becomes a'y’ + b'y’ referred to new axes; show that

+b%2=a"2+b".
Answer any one from the followings : 1x5=5
Reduce the equation x2 + 4xy + y2 — 2x + 2y + 6 = 0 to its
canonical form and find the nature of the conic.

If , and r,, be two mutually perpendicular radius vectors of the

' b2 1 1 1 1
ellipse 7% = IRy then show that 2 + 2 at T2
Answer any one from the followings : 1x5=5
1)) If PSP'and OSQ'be two perpendicular focal chord of a conic

1 1
with focus S, then prove that gp o + 500" 1s constant.

PTO.



a) 1) Find the equation of the plane passing through the point
(1, 1,2) and (2, 4, 3) and perpendicular to the plane
x=3y+7z+5=0.
i) Reduce the equation 4x2 — 4xy + 2 +2x — 26y +9=0
to canonial form and determine the nature of the conic.
b) 1) Find the locus of the point of intersection of the

perpenducular generators of the hyperbolic parabolid

2 2
i) Define enveloping cone and then find the equation of the
enveloping cone.
Unit - IV( Differential Equation)
[9 marks]

Answer any fwo questions 2x2=4
a) Find the differential equation of all circle x2 + 2 = a2 where

a being parameter.
b) Test if exact or not y(1 + xy)dx + x(1 — xy)dy = 0.
c) Is there any sigular solution of the differential equation

= x@+a@‘) h
y dx dy’ Where a constant.

Answer any one question: 1x5=5

1\d
a) Solve y2+(x—;)d—£=0

b) Find the general and singular solution of

3
dyy , dy
(dxj +xdx y=0.

--0--
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Unit-I( Differential Calculus)
[16 Marks]
1. Answer any three from the followings : 3x2=6
a) Find the radius of curvature of » = a(1+ cos 0), at any point
0
b) Find the vertical asymptote of the curve y= xe%

X

c) Using L’ Hospital’s rule prove that lim ., (SH; xj =1

N
d) If y =x"logx, show that prove that y, = (n-D!

e) Show that the point of inflexion of the curve

y2 = (x — a)*(x —b) lies on the line 3x + a = 4b.
2. Answer any one from the followings : 1x10=10

a) 1) Find the envelop of the straight lines §+ R , where a and

b

b are variable parameters, connected by the relation

a + b = c, c being a non-zero constant. 5
PTO.



i) Find the radius of curvature at any point (r, 0) for the curve
r* =a" cotn®. 5

b) i) Find the asymptotes of the curve
XB =22y +x)2+x2—-xy+2=0 5

i) Find if there is any point of inflexion on the curve

y—-3=06(x-2) >
Unit-11I (Internal Calculus)
[14 Marks]
Answer any two from the followings : 2x2=4

a) Show that the curve y3 = 8x2 is concave to the foot of the

ordinary every where except at the origin.
b) Obtain the reduction formula for I sin” x dx

c) If 1,= J.OZ tan” x dx, then show that /,.; —1,_; :%

Answer any two from the followings : 2x5=10

a) Show that the volume and surface area of solid which is

formed by revolving a cardiode » = a(1—cos 0) about the

initial line are %mﬁ and % nal,

Y
b) If 7, :jzcos”‘xsin nx dx, where m, n are positive
g 0

m i n * ﬁlm_l’”‘l - Hence
1 22 23 2m
deduce that £y, :W[2+7+T+ ..... +—}

integers, show that [, , =

c) Find the whole area included between the curve

y? (a — x) = x2 (a + x) and its asymptotem, a > 0.

Unit-I1I (Geometry)
[21 Marks]
Answer any three from the followings : 3x2=6
a) Transform to parallel axes through the point (-2, 3) the
equation 2x2 + 4xy + 3y2 - 2x -4y +7=0
b) Find the nature of the conic
3x2+ 2xy + 32— 16x +20=0
¢) When the axes are turned through an angle, the expression
ax + by becomes a'x' +b'y'referred to new axes, show that
a?+br= g2 4 p2
d) Find £ so that the equation
kx2 + 4xy + y2 — 6x — 2y + 2 = 0. may represent a point

ellipse.
e) Deduce the equation of the right circular cylindar whose axis
s T-L_Z
I m n
Answer any one from the followings : 1x5=5

a) Prove that the two conics
l?l =1-e¢ cos0 and 172 =1-e, cos(0—a) will touch one
another if /;’ (1 —e)’ ) +1,} (1 - elz) =241, (1-ee, cosar)

b) Find the sphere of the smallest radius that touches the straight

x-2 _ y-1_z-6 x+3 y+3 z+3
T T R A e

Answer any one from the followings : 1x5=5
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