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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. a) Expand f(x) = sinhx in powers of x up to three non-zero terms in the expansion.

1

b) Evaluate lim (-5—52—1 )xusing L’Hospitals rule.

x—0

¢) Find the pedal equation of the polar curve r* = a’c0s26.

a) Does the integral [ 01 In x dx converge or diverge? Why?

6
b) Evaluate | 01 % dx using properties of Beta and Gamma function.

c) Make a rough sketch of y?=4x, shade the area between x =0 and

x = 2 above the x — axis. Now using integration evaluate the Volume of revelution
of the shaded area by revolving it with respect to the x axis

a) Reduce the differential equation (1 + x?) % = x%Inx — 2xy in to Linear Form. Find
its integrating factor.

b) Define Clairaut’s equation. Find the general solution of the differential equations.
. &
y =px+p" wherep = ax

¢) Find the particular integral (P.1.) of the differential equation

y'" + 9y = sec3x
What does the equation x? + 2v/3xy — y? = 2a® become when the axes are turned through
an angle 30° to the original axes?

a) Find of the point of intersection the line E;zﬁz’ =Z—__2-71 and the plane

3
3x+4y+5z = 5.

b) Find the equation of the sphere through the circle x2 + y* =4,z = 0 and the point
(0,-2,3).

6. Find the asymptotes of x3 + y* — xy? —x?y + x2 —y2 -1 =0

Find the radius of curvature of 2x? — y2 = 25 at the point where it intersects the line
y=x wherex >0,y >0

Apply the method of differentiation under integral sign to evaluate
fom e sinbx; fora >0, b > 0, and evaluate f SInX dx

OR
Find the total area of the curve y*(x*+a%) = xX(a’- x%)

2]
[2]

(2]



9. Calculate the moment of inertia about X-axis and y-axis for a plane lamina bounded by
curves y = x? between ordinates x — 0, x =2, x-axis with uniform density
p=1gm/cm?

12cosech

10. Identify, skefch and describe the polar curve r = Feosecd -2

11. Find the length, the equation of shortest distance and its points between the lines
xX—6 =7 _ z—4 X _y+9 z-2

12. Find the equation of right circular cone with vertex (1,1,1) and axis of the line

x-1 y-1_z-1

3 2 = 3 and semi vertical angle 30°.

OR

Find the equation of a right circular cylinder whose guiding curve is x* + v+ 2= 9,
X—-y+z=3,

13. Solve the differential equation :— +3—=4 2y = e?sinx .

&

14. A mass of 1 kg is attached at one end of a spring on a frictionless horizontal surface fixed
at one end. The force of 6N applied to the spring stretches 1.5m from its natural length. If
the mass is initially released from rest from 1m to the right of its equilibrium position,
determine the position of mass as a function of time t.

* k%

[4]
[4]

[4]

[4]

[4]
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Assume suitable data if necessary.

a) Expand y = tanx in powers of X up to three non-zero terms.

1

b) State L'Hospitals's rule and hence evaluate the limit lim o :::: ‘
c) Find the pcdal cqualion of the polar curve r* = a’cos26.

a) A

b) Using Gamma functlon., evaluate fom e **\fx dx.

c) Sketch the region bounded by y = sinx,y = 0inbetweenx =0and x = g :
_Using integration evaluate the area of the shaded region.

a) Solve the differential equation% + 2y = xe™*

b) Solvey—2px+ayp’=0.
¢) Solve (D? —5D +6)y =e~*

What will be the form of equation x* + y* +2xy = 2, when the axes are turned through 60°
about the origin.

a) State the condition for the two lines in space are perpendicular to each other. Find the

value of the constant k so that the lines xf = J_::: = z;;’l and xzkl y+212 211 are
perpendicular to each other.
. X%l +2  z45 .. .
b) Prove that the line BT = 3 - 4 lies in the plane x + 2y —z=0.

Find the asymptotes of the curve x* + 2x%y—xy’— 2y’ + x> - y* +x+y +1=0.
Find the radius of curvature at origin of the curve x3 + y* = 3axy.

Using differentiation under integral sign, evaluate j'o %d

Find the centroid of the region R bounded by y = 4 — x% and y = 0.

+5 +4
Show that the lines x3 = yl —zﬁ;and 3x+2y+z-2=0,x-3y+2z-13 =0

are coplanar, and find the equation of a plane in which they lie.

Find the center and radius of the circle
X +y+22 4 12x - 12y - 162+ 111, 2x + 2y +2=17.

2]
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12. Find the equation of right circular cone whose vertex at origin and semi-vertical angle
o and having axis as z-axis.

OR.

Find the equation of cylinder whose generator are parallel to the line
z
% = % =3 and whose guiding curve is X+ 2y’ =1,2=3
13. Solve (x2D? 4 xD — 1)y = x?

14. A spring of mass 2 kg has natural length 0.5 m. A force of 25.6 N is required to maintain
if stretched to a length of 0.7 m. If the spring is stretched to a length of 0.7 m and then
released with initial velocity zero, find the position of mass at any point.

*k ¥k

[4)
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Attempt All questions.

The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

a) Assummg the vahdlty of the expansion, show that e* = 1 4 ¥ + e + +

b) Find the pedal equation of the polar curve r = g,

lim ev*

¢) Evaluate the 111n1t —seo yioos P > 0 and interpret the limit,

5) Bvaluate the mtegral fl i—f;;dk.

.
b) Use gamma function to evaluate Jesinxcosbxdx,
¢) Find the arc length of semi-cubical parabola ay* = x% fromx = 0to x = ¢,
a) Solve the differential equation SZ* + =52,

b) Define Clairaut’s differential equations and find the general solution of the
-differential equations sin(y ~px) =p where p=Z

) Solve x"(t) + ux(t) = O;u > 0 giventhat x = g and x’ = 0 when £ = ‘m
Transform the equation 2x? + 4xy + 5y?% ~ 4x — =22y 4 7 = 0 to parallel axes through

(-2.3).
. X43 _ y+5 _ z-7 X1yl z
a) Show that the lines 5= 3’—;— =77 and == 25“2 = —z~—+~1— are coplanar,

b) Find the equatlon of the sphere through the circle x2 + Y2422 =9 x + 3y+4z=2
and the origin.

I‘mdtheasymptotesofthecurvey —~xy% —x y+x3+x ~y2=1.

Find the radius of curvature of the curve v =x?(x ~ 3) at the point where the tangent is
parallel to x-axis. :

@ tan™ (

preyRCS 2 dx using the differentiation under the integral sign.

‘ OR
Find the volume of the ellipsoid obtained by the rotation of the ellipse g; + 9«'; = 1.

Evaluate [

Find the centroid of'the region R bounded by y = cosx, y=0x=0andx = /2.

10. Identify the conic 9x? + 4xy + 62 = 22 ~ 16y +9 = 0. Find the center and length of

11.

axes.
Find the Iength and the equation of shortest distance between the lines

%ﬁzlfi?wiiﬁ and 2x — 3y +27 =0, 2y —z+ 20 = 0.

ol
[2] .

(2]
(4]

(4]



12. Find the equation of a right circular cyhnder of radius 2 units, whose axis passes through
the point (1, 2, 3) and has dlrec‘uon ratios 2,— 3, 6.

OR
Fmd the equatxon of right circular cone with vertex (1,1,1) and axis of the line
- 1 y"z; == 222 and semi vertical angle 30",

13. Solvegzvf xylog ¥ = xy (logy)?.

14. A mass of 1 kg is attached at one énd of a spring on a frictionless horizontal surface fixed
at one end. The force of 6 N applied to the string stretches 1.5 m from its natural length. If
the mass is initially released from rest from 1 m to the right of its equilibtium position,
determine the position of mass as a function of time t.

ok

[4]

[4]
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Assume suitable data if necessary.

a) Expandy = coshx in powers of x up to three non-zero terms in the expansion.

b) Find the pedal equation of the polar curve r = a(1 + cos 6).

¢) Evaluate lim x*,
x—0

. 4 - -
a) Evaluatef O“ﬁ dx using beta and gamma function.

b) Find the position of centroid of semi-circular plate of radius a .
¢) Find the area of surface of revolution of the curve -

y = x%,0 < x < 2, about x-axis.

a) Find the integrating factor (LF.) of x% = x%lnx — 2y.

b) Solve the differential equation p? +p — 6 = 0 where p = —Z—%.
¢) Solve (D?—5D +6)y =e*

Identify the conic 9x? + 4xy + 6y* — 22x — 16y +9 = 0.

a) Find the angle between the 11ne~2il~ = 3; = *2:—1- and the plane 3x +y +z =7.

b) Find the equa’uon of right circular cone whose vertex is origin and the axis is the line

351‘ = 35) =3 Z with semi vertical angle 30"

Find the asymptotes of the curve, (x* —y*)(x + 2y + D) +x +y + 1=0

Find the radius of the curvature of the curve vx + J¥ = Va at the point where it cuts the
line y = X.

Evaluate by wusing the 1ule of differentiation  under the sign of
o log(1+a?x?)

integration, [ — 73

OR
2 2 2
Find the surface area of the solid formed by revolving the astroid x3 + y3 = a3 about
X~axis.
Find the centroid of the region between the curves y = X%y =x+2

10. Transform the equation ¥2 — y* = a? into xy = ¢? by the suitable angle of rotation of

1L

the axes.
Find the center and radius of the circle x2 + y? + 2% — 8x + 4y + 82 — 45 =0,

x— 2y -+ 2z =3.

[2]
[2]

2]

[2]
2]

[2]
2]
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2]
2]
2]

(2]
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14]

[4]

[4]

[4]




12. Show that the lines ﬁ;— = Z«? = f—? andflf = 3—’{-?:7" = ‘—Z:’Z—Zare coplanar. Also find its point of

intersection and the common plane. [4]
* OR
Find the length and equation of the shortest distance between the lines
X43 _y-6 _z g2 Y 27
4 6 2 -4 1 1
13. Solve % + xsin2y = x*cos?y. [4]
14. In a series R L C circuit with resistor with R = 20 0, inductor with L = 1 H, capacitor
with € = .002 F with 12 v battery. Initially the both charge and current are zero, then
: [4]

find the charge and current at any time t in the circuit.
dekok
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a) List the indeterminate forms for which L’Hospitals rule can be applied. Evaluate
ling x"" X using I’ Hospitals rule. '
x-0 -
b) Assuming the validity of the expansion, find the expansion of coshx by using
Maclaurian’s series. :
¢) Find the radius of curvature of xy=c? at (c,c)
i ,

2. a) Evaluate the improper integral f logex dx.
0

b) Evaluate f01 x® V1 = x2dx using properties of Beta and Gamma functions,

¢) The area bounded by the parabola y? = 4px-and the line x = a revolves about the x- axis.
Find the volume generated.
3. a) Solve the differential equation g—: + i y = e

b) Define Clairaut’s equation. Find the general solution of y = px+p —p?,
where p = gx—x

¢) Find the solution of the differential equation V'=3y + 2y =e3x
4. Transform the equation x2 + Y =6x+4y~4=0t0a parallel axes system with origin
(3,-2).

5. a) Prove that the lines x = aytb,z=cy+dandx = 'a’y +b,z=c'y + d’ are perpendicular
if aa"+cc'+1 =9

b) If the tangent plane to the sphere x* + 3% + 722 = 2 makes intercepts a, b, ¢ on

coordinate axes, then prove that 2t 2t 2= 7

6. Find the asymptotes of x3 + Y3 —xy? - x2y 4 42 yi—-1=0

7. Find the radius of curvature of the curve \/x + \/§ = \/e; at the point where it cuts the line
y=X.
e~ax_ g-bx

dx

8. Apply the method of differentiation under integral sign to evaluate f0°° o

9. Find the centroid of the region R bounded by y = cosx, y=0,x=0andx = g

4sechd

10. Identify, sketgh and describe the graph of conic r = 7 sec 9-1

. +1 - -2 o~ : . .
11. Show that the lines -’5-5- === -Z-;w- d -1’5 = 3_’«-2 = f.z’t.Z are coplanar. Also find its point

of intersection and the common plane,

[2]

(2]
(2]
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(2]
[2]
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(4]
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12. Find the equation of right circular cone with vertex at (2,

-3, 5) axis makes equél angle
" with co-ordinate axes and semi- vertical angle is 30°,

(4]
OR
Find the equation of right circular cylinder of radius 2 and whose axis is the line
X-1_y-2_z-3
2 1 2
, . . ody o dy |
13. Solve the differential equation x d‘;{% "Xy ty=logex [4]
14. Find current i in the RLC circuit assuming zero initial current and charge q if R = 80 Q,
L, =20 Henrys, C = 0.01 Farads and E = 100 volts. [4]

ok ok



