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Question One (30 marks)

a) Evaluate the following limits

)

(ii)

x> +2x* -1
=2 5-3x

1
[im xsin —

X—00 X

© 2013 Technical University of Mombasa Page 1

(4 marks)

(4 marks)



b) State the Rolle’s Theorem (4 marks)

f(x)=x>—6x*+11x -6
) Verify the validity of Rolle’s Theorem for the function

(5 marks)
y=x" y=2x-X
d) Find the area of the region enclosed by the parabolas and (6 marks)
ai .7
dt 2 flxyl=xy  x=cost y=sint
e) Find the value of  at if and , (7 marks)
Question Two (20 marks)
y=r -
a) The semicircle is revolved about the x-axis to generate a sphere. Find the volume of
the sphere (6 marks)
dy
dx t=-2 flx,y,z) =X’ +y* +2° x=2+4t, y=—t-1,z=t
b) Find the value of at for the function
(5 marks)
c) Evaluate the following integral
JOZ ﬁx (4x + 2) dydx
(i) (4 marks)
r r J.e 1 dxdydz
1 J J1 XyZ
(ii) (5 marks)
Question Three (20 marks)
a) State Mean Value Theorem (4 marks)
c f(x)=x*+2x-1,a=0,b=1
b) Find the value of ¢ (a, b) guaranteed by Mean Value Theorem for
(6 marks)
f(x)=In(x+1) X
¢) Find the Maclaurin series for up to the term in (10 marks)
Question Four (20 marks)
y=x
a) The arc of the parabola from (1, 1) to (2, 4) is rotated about the y-axis. Find the area of the
resulting surface (10 marks)
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x> =2xy+y’

Lim y XEY
(x,y)-(1,1) X—y
b) Evaluate (4 marks)
f(x)=cosx at a=2x
c) Find the Taylor series generated by (6 marks)
Question Five (20 marks)
0z dz
X——y—=xX
z=x+ flu) u=xy, ox ~ dy
a) If where show that (5 marks)
b) Find the volume of the prism whose base is the triangle in the xy-plane bounded by the x-axis and
y=x  x=1 z=flx,y)=3-x-y
the lines and and whose top lies in the plane (6 marks)
2
Xy
% y)#0
flal ey
0, (x, y) =0
c) Show that the function is continuous at every point except at the origin.
(5 marks)
o'f if flx,y,z)=xy+yz+zx
0xdyoz e
d) Find (4 marks)
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