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Part A
Answer all questions.
Each question carries 1 mark.

The value of D? (ax + b} is _
State Maclaurin's theorem.
The radius of curvature of ¥ = e* at the point (0, 1) is

How many asymptotes a closed curve has?

Find %and % if f(xy) = (xy — 1)2?

4 .
Find a‘}r at (1, 1) given x2 — 292 + xy = 0.

Find the gradient of f(x, y) =y —x at (2, 1).

Write the shell formula for finding the volume of the solid generated by revolving the
region between and graph of y = f(x) 20, 0 < ¢ < x < b about y-axis. '

Define a smooth curve. e '

Write the differential formula for arc length.
(10 x1=10)

Part B
Answer any eight questions.
Each question carries 2 marks.

Expand log (1 + x) as a Maclaurin’s series.
Find the radius of curvature of y = 322 + 4x at (1, 7)?

Examine the curve y = sin x for concavity upwards and concaﬁfy downwards_ and for points
of inflexion in [-2x, 2x]. :
Turn over.
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Find the asymptotes parallel to the co-ordinate axes of the curve (x% + yD) x - ay? = 0.

du dit

If u = sin (xy), show that x g gt 0.

: d*u

Verify that T ke for u = 2¥ + sin (xy).

Verify Euler’s theorem for u = x% — y% + 3x%.

1
Evaluate j 3¢ Jx'+1 gy,
&

Find the area of the region enclosed by y = 2% — 2 and y = 2.
The region bounded by the curve y = i , the x-axis and the line x = 4 is revolved about the
y-axis to generate a solid. Find the volume of the solid ?

E\taluate IMBJ-MM 7 dxdy.

Find the area enclosed by r? = 4 cos 26.
(8 x 2=16)
Part C
Answer any six guestions.
Each question carries 4 marks.

dz d' :
Show that if y = sin (m sin™ x), (1 —x%) -—32—} _x 2, miy=0,
dx dx
For the cycloid x = a@ (¢ + sin £), y = a (1 — cos t). Prove that the radius of curvature

: 4
p =4ams{§).

SRS
Find the envelope of the straight lines e I

w w : '
Express gand Eintermsofrandsifw-=x+2y+z2,x= %,y=r2+logs,z=2r.

1*"1::1«5[%';:E ifw=x2+y2+z2and z =22 +y2

Fmdtheiengthnfthecurvey:—(x +2)a’2fmmx =0tox=3.

Find the area of the region enclosed by y =2sinx and y=sin2x, 0 cx < n.
+*
Evalvate | £ e dyds.
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31. Find the average value of F (x, 5, z) = 22 + 9 over the cube in the first octant bounded
by the co-ordinate planes and the planes x =2, y=2and z = 2.

(6 x4=24)

Pari D
Answer any two guestions.
Each question carries 15 marks.

32. (a) Find y (0) wheny =log (x + J1+ % ).

(b) Find the co-ordinates of the centre of curvature at a point (x, ) of the Parabola

v = 4 ax.
33. Use Lagrange multipliers to determine the dimensions of a rectangular box, open at the
top, having a velume of 32 ft3 and requiring the least amount of material for its construction.

34. (a) A curved wedge is cut from a cylinder of radius 3 by two planes. One plane 1s
perpendicular to the axis and the second plane crosses the first plane at a 45° angle at
the centre of the cylinder. Find the volume of the wedge ?

(b) Find the area of the surface generated by revolving thecurvey =2/, 1 < x < 2 about

the x-axis.

201 /N2
35. (a) Evaluate_.iu [ 8d2rdrde.
Eznn¢

(b) Evaluate || | e*sin ¢ dp d¢ de.

= |

(2 x 15 =30)



