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1. Evaluate the following integrals.
(a) / sin? 2z sin 5z da

(b) /cos2 2 sin® 2z dx
T —2

(¢) | ———=dx
Va2 —4x +3
ewfl
(d) /71 o dx
(e) /x sin™! z dx
() /cos(ln x)dz
2. Evaluate the following integrals.
6
(a) / |22 — 1| dx
4
27
(b) / |14 2cosx|dx
0
(c) / 22 Inx dx
1
3. By considering suitable integrals, evaluate the following limits.

(a) lim

1 1 1
i D) | Ja@n-D)

= 7
0 Jim D

dy
4. Find & i
ind . 1
(a) y = / sin(c!) dt

(b) y= / sin(e” + e') dt
0
(Hint: Using compound angle formula to expand sin(e” + e').)
x ext
(¢) y= / = dt
1
(Hint: Let u = xt.)

5. Let f: R — R be a continuous function and let a € R. Show that

/Oaf(x)dx:/oaf(a—x)dx.
3

/2 cos® x
Hence, evaluate _
0 sinx + cosx



6. (a) Let f,g:[0,a] — R be two continuous functions that satisfy
f(z) = f(a—2) and g(x) +gla—z) =M,
where M is a real constant. Show that

/ @) de = 2 / " flw) do.

™
(b) Hence, evaluate / x cos? zsin’ z d.
0

7. Show that for all z > 0,

x
e”—lg/ Vet +1dt < V2(e® —1).
0

8. (a) Let f(z) and g(z) be two continuous functions on [a, b]. For = € [a,b], let

r) = ([iopa) ([Tawza) - ([ soa dt)z.

Show that F'(z) is increasing on [a, b] and hence deduce that

(/ab[f(x)]de> (/ab[g(x)]zdx> > (/abf(m)g(x) dx>2_

(b) Using the result in (a), or otherwise, show that

In (p) <P
q \VPq

where 0 < ¢ < p.



