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1. Calculate the limits:

(a) limw (5%)

ST N
0 sinG) (b) lig}ltsm(;) (5%)

2. The addition formulas for the sine and cosine are given as the following:
sin(4  B) = sin(4) cos(B) + cos(4)sin(B)
cos(4 * B) = cos(A4) cos(B) F sin(4) sin(B)

2z | 2z
(a) Prove that J' sin(nx)dx = j cos(nx)dx =0 for all integers n#0. (5%)
0 ! 0

(b) Use (a) and the addition formulas for the sine and cosine to establish the following formulas,

valid for integers m and n, m® = n?:

‘ Y4 2n
J- sin(nx) cos(mx)dx = Jsin(nx) sin(mx)dx = jcos(nx) cos(mx)dx =0
0 1 L 0 . (10%)
Jsin® (nx)ax = feos’()dx=7 it n=0

0 ]
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3 Let {s(t) =sin(f)/¢t  for t#0

(1 and define T(x) = ojs(t)dz.

(a) Prove that s(?) is contijhuous atz=0.(5%)

(b) Prove that the functiof}l Jx) = x T(x) satisfies the differential equation xy'—y = xsin(x). (10%)
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4. If ais a real number and 7 is a nonnegative integer, the binomial coefficient (
!

J is defined
n

by the equation (a) - a;(a - a~-2)...(a-n+1) -

n
) * =§', * ="'_5_: * ='§—5—'(5%)
2) 8 \3 16 (4) 128

-1/2]
(b) Let a, =(~1)"( ) ].Prove that a, >0 and a, >a,,.(10%)

(a) When &= -1/2, show that (‘:J =-

5. Let f(x)=(2+x%)°%?. Determine the coefficients ay, @, a,, a, in the Taylor’s series
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generated by fat 0. (10%)

6. Prove that for any motion the dot product of the velocity and acceleration vectors is half the

derivative of the square oif the speed. (10%)

7. The thickness of a bottomset bed at the foot of a delta can often be well approximated by the
expression
t=t,exp(-x/x,) (EQD)

where ¢ is thickness, x is dﬁstance from the bottomset bed start and ¢, and x, are constants,

(a) Imagine approximating this sedimentary bed in cross-section by a series of rectangles of height
ti and width Ax (F iguré 1). What is the area of each rectangle? (5%)

(b) Now write down an ai)proximate sum for the cross-sectional area vof the entire bottomset bed
with a series of N rectangles of equal width Ax but different height. (5%)

(¢) By considering the limﬁiting case of an infinite number of infinitely thick rectangles, write down
and evaluate an integrajl equation giving the total cross-sectional area. (10%)

(d) If the present-day rate%of sediment supply is 10 m%year, Xo =5 km and # = 1 m, estimate the

time taken to form the i)ed assuming the sediment supply rate has not altered through time. (5%)
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Figure 1, Approximating the bottomset bed by a series of

rectanguﬂar elements of thickness # av$ 01dtn Ax.
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