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INSTRUCTIONS:

SECTION B: ANSWER ANY THREE (3) QUESTIONS FROM THIS SECTION.
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Instructions:

MATH3601

SECTION B

Answer any THREE (3) questions from this section.

Question 1
a. Determine the limit of the following functions:
X —x—12
1. Iim——— (3 marks)
x—4 X — 4
3 .2
i, lm2 X ] (3 marks)
xoe Sx” =3x4+7
iii. liIr217x3 —5x* +2x—4 (2 marks)
b. Find the vertical and horizontal asymptotes of the following function:
3x° —5x+2
X)=——— 5 marks
! ( ) 6x* —5x+1 ( )
C. i State the conditions for a function to be continuous at ¥ = & (3 marks)

i

1il.

A function f is defined by

X+1,  x<2
f(x){x+3, x>2

Determine if fis continuous at x =2 . Give reason for your answer. (6 marks)

Determine the values of * for which the function fCx) is discontinuous.
(3 marks)

(Total 25 marks)
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Question 2
a. Differentiate f (x)=3x”+4x—7 from first principle. (5 marks)
b. Differentiate the following with respect to x.
i y=In(7x+6)e™" (4 marks)
2
ii. y= Rk , simplify your answer (4 marks)
VX +5
c. Find the equation of the tangent to the curve y’ —2y—x’+x=15at the point(2,3)
(7 marks)
d. A curve is defined parametrically by the equations x = 3>, and y = 6¢ —1. Find gradient of
the curve at the point wherer =2. (5 marks)
(Total 25 marks)
Question 3
a. Find the following:
i J‘\/;(l—x)dx (4 marks)
2y
i [erdr (3 marks)
4x+6
1ii. e 4 marks
I x*+3x+5 ( )
b. By using the substitution u =+/1—x evaluate Lj xN1—x dx (8 marks)
C. A region is bounded by the curve y = x”, the lines x=1, x=2and y = 3x. Find the area
enclosed by this region. (6 marks)
(Total 25 marks)
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Question 4
a. Air is being pumped into a spherical balloon at a rate of 8cm’s™'. Find the rate of change
of the radius of the balloon when the radius of the balloon is 10 cm. Volume of a sphere
is i7L’r3 (6 marks)
b. Find the equations of the tangent and the normal to the curve y = %at the
(x2 —2x— 4)
point (3, 2). (10 marks)
c. Determine the constants a and b so that the function f (x) = x’ +ax” +bxhave stationary
points when x=—1and x =3. Determine also the nature of these stationary points.
(9 marks)
(Total 25 marks)
Question S
a. Given the f(x)= 2x° —12x* +18x
1. Find the coordinates of the stationary points (7 marks)
ii. Determine the nature of each stationary points (4 marks)
1ii. Determine where the curve crosses the xand y axis (4 marks)
1v. Sketch the curve of f(x) showing all critical points (5 marks)
2
b. Evaluate j (6x2 +x+ S)dx (5 marks)
0
(Total 25 marks)

END OF EXAMINATION
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