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INSTRUCTIONS: Answer Question ONE and any other TWQO

QUESTION ONE (30 MARKS)
a) Evaluate the following limits
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b) State the Rolle’s Theorem (4 marks)
¢) Verify the validity of Rolle’s Theorem for the function f(x)=x"—6x"+11x—6

(5marks)
d) Find the area of the region enclosed by the parabolas y = x* and y = 2x — x?

(6 marks)

d .
e¢) Find the value ofd—J; at t=§ if f/(x,¥)=xy and x =cost, y =sin¢

(7 marks)

QUESTION TWO (20 MARKYS)
a) The semicircle y =+/r*> —x” is revolved about the x-axis to generate a sphere.
Find the volume of the sphere ( 6 marks)

) d )
b) Find the value of d—y at £ = =2 for the function f(x,y,z)=+/x> +y> +z>
X

x=2+t,y=—t—1, z=t¢

(5 marks)



c) Evaluate the following integral
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i) jo j (4x+2) dydx (4 marks)
B e re re 1
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QUESTION THREE (20 MARKYS)
a) State Mean Value Theorem (4 marks)

b) Find the value of ¢ € (a,b) guaranteed by Mean Value Theorem for
f(xX)=x"+2x-1,a=0,b=1
(6 marks)

c¢) Find the Maclaurin series for f(x)=In(x+1)up to the term in x°
(10 marks)

QUESTION FOUR (20 MARKY)
a) The arc of the parabola y = x* from (1,1) to (2,4) is rotated about the y-axis.

Find the area of the resulting surface . (10 marks)
2 _ 2 + 2
b) Evaluate Lim oY S XFEY (4 marks)
(x,»)>(L1D) x—=y
c¢) Find the Taylor series generated by f(x)=cosxat a =27 (6 marks)

QUESTION FIVE (20 MARKS)

dz Oz
a) If z=x+ f(u) where ¥ =XV  show that xa‘)’@:x (5 marks)

b) Find the volume of the prism whose base is the triangle in the xy-plane bounded
by the x-axis and the lines V =X and x =1 and whose top lies in the plane
z=f(x,y)=3-x—y (6 marks)
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c) Show that the function f(x)= is continuous
0, (x»=0
at every point except at the origin. (5 marks)
d) Find =L if f(x.y.2)=xp+yztax (4 marks)
0x0y0z



