MATH1010A-H Assignment 6 Due date 7-12-2015

1. Find F’(x) for the following functions.
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2. Evaluate the limits below.
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3. Define f : (0, +00) — R by f(x) = f cos( Vxr)dt for any x € (0, +o0).
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(a) Show that f(x) = lf cos( Vu)du for any x € (0, +c0).
XJ1
(b) Find the value of f’(1).

4. Evaluate the first derivative of the functions of x below.

(a) fx xVt* + 1+ 1dt. (c) fx sin(x—tz)dt
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5. Let f : [0,1] — R be a function. Suppose f is continuous on [0, 1]. Further suppose that f f@dt = f Sf(®)dt for any
0 x
x € [0, 1]. Show that f(x) = 0 for any x € [0, 1].

6. Evaluate the definite/indefinite integrals below:

2x—1) L
@ f @raa+ 2 (h) f (x + xz)ln(x)dx
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(©) f xsin®(x?)dx . .
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(d) f cos®(x)dx
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7. Show that f x51—n(x) X = wdx. Hence, or otherwise, evaluate both definite integrals.
o 1+ cos(x) o 1+ cos2(x)
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8. (a) Show thatf L(x)dxz fz cos*(x)
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sin*(x) + cos*(x) sin*(x) + cos*(x)
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(b) Hence, or otherwise, compute f %
o sin®(x) + cos*(x)

T T _ 4
(c) Show that f %dx = f wmc. Hence, or otherwise, evaluate both definite integrals.
o sin®(x) + cos*(x) o sin®(x) + cos*(x)

9. Let n be a positive integer.

sin(2nx)

2 sin(x)

(a) Show that cos(x) + cos(3x) + cos(5x) + - - - + cos((2n — 1)x) = whenever sin(x) # 0.

5 sin(2nx)

(b) Evaluate f

z sin(x)

10. (a) Let f be a non-negative continuous function on [a, b]. Define

F(x) = f ) f(r)dt

for x € [a, b].
Show that F is an increasing function on [a, b].

b
Hence deduce that if f f(®) dt =0, then f(x) =0 for all x € [a, b].

b

(b) Let g be a continuous function on [a, b]. If f g(x)u(x)dx = 0 for any continuous function u on [a, b], show that
g(x) =0 for all x € [a, b].

(c) Let h be a continuous function on [a, b]. Define

1 b
= — h(t) dt.
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(1) If v(x) = h(x) — A for all x € [a, b], show that f v(x)dx =0

b b
@) If f h(x)w(x) dx = 0 for any continuous function w on [a, b] satisfying f w(x)dx = 0, show that h(x) = A for
a a
all x € [a, b].

11. Let n be a positive integer.
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1
= =1+ +- -+ 2)+1 for % # 1.

(b) For —1 < x < 1, show that

(a) Show that

1
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