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Part A
Answer all questions.
Each question carries 1 mark.
Find n™ derivative of cos (ax +b).
State Maclaurin’s theorem.
[

Check whether f(x, y)= x* + y* is a homogeneous function.

Define envelope of a function.

Define regular points.

oz
z=¢Y, find —.

If 2y

Define length of a parametric curve.

State Pappus theorem for volumes.

Describe Cylindrical co-ordinates.

Define the double integral of a function of two variables over a bounded region in the co-ordinate

plane.

(10 x 1= 10)

Turn over



11.

12.

13.

14.

15.

16.

17.

18,

19

21.

22,

2 E 5645
Part B '

Answer any eight questions.
Each question carries 2 marks.

gl
Find 'i—% vhere x =sec® t and y = tan®t,

dw- *
Find ELFW=JT+=I=W-5L}'=H!M.:=hWhntiathadaﬁvaﬁmvalueatt-ﬂ?
Show that function f.(:, y}=g‘3" cos 2x satisfies Laplace equation.

Verify Euler’s theorem for u=:3l-—y”+3.-:" ¥

Find the center of curvature at the point [-:--;:-)ufﬁ curve Vz + Jy = Ja.
Finﬂrhamnfsxf -y -2y° +17x+ y+14 =0,
mnﬂ;sphaﬁmtmrainate eqpuatioe forthé cons s = Yl e 5.

Find the evolute of the parabola z? = 4ay.

Evaluate the integral [ [~ ({dx dz dy.

Find the limits of integration for integrating (r,6), over the region R that lies inside the cardioid

" r=1+cosP and outside the circler =1.

Evaluate ]’Le"*” dx dy, where R is the semicircular region bounded by the x-axis and the curve

j-JI——:’+

Find the area of the surface gamamtﬂdhjrrﬁulﬁug the curve y=2.Jx, 1<zx<2 about the

3

I-AXI18.

(8x2=186)
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Part C

Answer any six questions.
_Eﬂchqwaﬁancmﬁﬂdmn.r#m

Find the n™® derivative of y = ¢® (sin bx +¢).
Show that the evolute of the cycloid x = @ (8 - sin 6), y =a (1 - c0s 8) is another cycloid.

1 1 1

Fin:ithenmufﬂ:amginnmtfmmiheﬁrstqudrqnthyﬂmwnexi,ryizui

Find the co-ordinates of center of curvature at any point of the parabola x* = 4ay and also find its

evolute,
Evaluste [ .Y** dydic by changing the order of integration.
E I

Find the volume of the solid generated by revolving the region in the first quadrant bounded
above by the curve y = x?, below by the x-axis, and on the right by the line x =1, about the line

x==1,

3
Findthalangthafthamrvaym% 2-1 0sxx<l.

thmeamnfthéregiuncut&nmtheﬁmtquﬂmntb}lhamdiuid r=1+gin 6.

Find the vnh:ima of the solid generated when the region enclosed by the curve
Y=o Y " 0x=0.2=2, ig revolved about the z-axis.

(534-:!24]
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Part D

Answer any two questions.
Each question carries 156 marks.

(a) Find the volume of the solid cut from the first octant by the surface z =4 - ly,

{b) Find the area of the region R enclosed by the parabola y = +* and the line y=x + 2.
(a) Find the area of the region enclosed by the positive £-axis and spiral r=% 0<0<2r

(b) Find the envelope of the curve y* =4a (x - a).
Find the area enclosed by the lemniscate r? = 4cos 20.

Find the volume of the region D enclosed by the surfaces 7= x* + 3y% and 2 =8 - % — 2,

(2 15 = 30)



