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SMC 3122: DIFFERENTIAL AND INTEGRAL CALCULUS
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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a) Evaluate the limit

X2 +x-2

lim—— (3 marks)
-1 x-1
b) Find the functiory that satisfiesf =60x—-16x* and f (2) =10 (4 marks)

c) Find the points of discontinuity of the functidinx) = %and explain why they
X®=3x-—

are points of discontinuity. (4 marks)
d) 1000m of fencing is used to make a rectangularosaceé. Find the greatest possible area

and the corresponding dimensions. (5 marks)
1
e) Evaluate the definite integr%lx(x—l)“dx by making an appropriate substitution.
0

(5 marks)
f) Evaluate the area enclosed by the part of the cyrvex*for which x is positive they-

axis and the lineg = 1 andy = 4 (5 marks)
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2
g) Evaluate the definite integril(4x— x%)dx (4 marks)
1

QUESTION TWO (20 MARKS)

X+l _ x+2
a) Find the Iimitlim—3 (4 marks)
x-e 2(5%) +3*
b) Show that the functiorf (x) = Iirrgi5 is continuous. (2 marks)
x-0 X —

c) Differentiate the following functions with respédotx.

(i) y=(x*+1)°%(x*+1? (4 marks)
y X%+l

@i y= (x+1)? (4 marks)
(i)  y=logs(x®+x-12) (3 marks)

d) Find the equation of the tangent to the cugpve x* at the point(2,8) (3 marks)

QUESTION THREE ('20 MARKS)

a) If f(x)=8x>-11x*-30x+9find f"(x) (3 marks)
b) Integrate the functiorj In xdx (3 marks)
2 _ gy —
c) Apply the L’ Hospital’s rule to evaluatki*:qu_g¥x921 (4 marks)
x e
d) Apply the squeeze theorem to find the Sx+sinx (5 marks)

x-o  3X—=2
e) An open top-box is to be made by cutting small caegt squares from the corners of a
12cm by 12cm sheet of tin and bending up the sithesy large should the squares cut
from the corners be to make the box with maximuromwe? (5 marks)

QUESTION FOUR (20 MARKS)

a) Apply the method of substitution to find the indhetffée integrals.
(i) jxsin(xz +1)dx (3 marks)

(i) [@x+D( +x+5)dx (3 marks)
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(iii) j xe* dx (3 marks)

) [ (3 marks)
X
b) The gradient function of a curve is given%: 2x* + x - 3obtain the equation of the
X

curve if it passes through the poirftsl, }é) (4 marks)

c) Integrate by part§ Xsin xdx (4 marks)

QUESTION FIVE (20 MARKS)

a) Let fx=x(1—x*)be force acting on the x-axis. Calculate the wdwke by the force
between the points 0 and 1. (4 marks)

3
b) Apply the midpoint rule witm = 3 to approximate the integrél(%x2 +1)dx
0

(4 marks)
c) On the same axes, sketch the graphs of the pasapaia® and y = 2x - x*hence

calculate the area of the region bounded by thectwoes. (6 marks)
d) Define the average value of a function, hence lbemtise find the average value of the

function f(x) = x* - x+10n [0,2] (6 marks)
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