MTL 100 (CALcuLUS): TUTORIAL SHEET NoO. 2
Integral Calculus

. Using definition of Riemann integral evaluate
(a) [P x2dx (b) [P erda () fO% sin? wdx
(d) o % (e) [z (1 +)dz.

x

. Which of the following functions are integrable over the indicated intervals:
(a) f(x) = |z —1f; 2z €][0,1]
0, a<x<c
(b) f(x) =4 k, z=c¢
I, e<z<bxea,l
1 —x, for x rational;
1+, for z irrational; x € [0, 2].
1,  for x rational;

(d) f(z) = o
—1, for z irrational; z € [0, 2].
(e) Let f be a function from [0,1] into R, defined by
0, when x is rational;
fx) =

1, when z is irrational.

. Derive the Mean Value Theorem of integral calculus by applying Lagrange’s Mean Value

Theorem to the function: F(x) = [} f(t)dt where a < x <b.

. Verify the Mean Value Theorem as applied to the following definite integrals:
(a) [o sinxdx (b) [y e*dx (c)f x%dx.

. Find F'(z) if

(a) F(z) = [o"" 315
(b) F(x)
F

(c) F(x)

2+l (1 + sec? t)dt
fx2 dt
L ry/a—-o°

. Variables x and y are related by the equation z = [ \/flfr—tQ. Prove that % =.

. Suppose f and g are continuous on [a,b] and g(z) does not change sign in [a,b]. Prove

that for some c in [a, b]

Ja F(@)g(@)dz = f(e) [; g(x)dx



10.

11.

12.

13.

. Without evaluating the integrals show that

() <f021(()ii$—5

(b) f& &tldr < [F(z 4+ 1)da

0 2241
(c) [Y \};rf?dx < () LA+ 2?)da.

Let f(x) be a continuous function for all real x. Express the

lim, oo =[f(£) 4+ f(2)+- -+ f(2)] as a definite integral and hence evaluate the limit when
(a) f(x) = x++1? (b) f(x) = sinmz.

Prove that

(a) lirrln_><>o(n—Jrl + n—+2 4+ 4 %) = log, 2

b) lim, o0 + ~[sin(7) + sm(%) + - Fsin(2F)] = %

(
(c) limnﬁoo[\/ngﬂg + \/n2+22 +-F ﬁ] = log(1 + v/2)
(

d) lim, oo Ypoy m = %tanilx, x# 0.

Prove that

(a) limp_o 7 Jrth Hjt—tQ V1i4+aZ -2
[ (sint)3dt 1

(b) llmhﬁo ! = 1
Show that
d 2
( )f(] (12—ICOIS2 = Qa\/ﬂ-aQ—l’ a>1
(b) fO (Smiff’ng:w = 7 for all positive real values of m. Proceed to investigate the im-

proper integral when m is negative.
d
(C> f(;r (s:ct;—lll—farf:v) - W(% - 1)
Find the average value of the given function over the indicated interval

(a) f(.fE) = (l—i(—:(s)lsnxzt) S [0’ g]

(b) fla) = W22 o e [1,4]

(¢) f(z) = Vr,x€0,4]

-END-



