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I11 - The Definite Integral

1. The graph of a function f is given. y

Estimate _[ x)dx using four subintervals with

a) right endpoints I
b) left endpoints 2 J
c) midpoints

2. The graph of a function f is given. Y.
Estlmatej' x)dx using five 4
subintervals Wlth 3
a) right endpoints 2
b) left endpoints 1
c) midpoints
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3. Evaluate each of the following definite integral using a Riemann Sum. (The answers are
given using the RHE). Does the answer represent an area? Explain.

a) [ (1-3x)dx b) | (2x+1)dx

0) [ (1+%)(3-x)dx d) [ (%t ~4x+3)dx

) [ (2x* +x-1)ax f [ (4x-3)(3x+1)dx
0) [ (~x*+4x-5)dx h) [ (%2 +x+1)dx
[’ (x*+1)dx D[ (x+2)(x-1)"dx

4. Prove the following.

b b? —a? b b®-a®
a) J‘a xdx = > b) J.a XZdX = 3
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Math NYB 111 — The Definite Integral

5. |fj t)dt=2 andj t)dt=5, fmdj

6. |fj X)dx = 7andj x)dx = -1, find j 5f (x)dx

7. Use the properties of integrals to verify the inequality without evaluating the integral.

%sjfsinzdeS—
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8. Use the properties of integrals (along with question 3) to prove If xsin xdx < %2

9. Evaluate the integral by interpreting it in terms of area.
a) .[_sz(x)dx C 3:1F :

b) [ £ (x)dx E
c) I:f(x)dx ----- 1
d) | f(x)dx i

FJ
[
i

10. Express the limit as a definite integral.

a) Iim_zn:£ b) Ilmz \/_

. L sinZ
c) lim>’ 2n

nN—o0 i—1 2n nN—oo

Winter 2012 Martin Huard 2



Math NYB

111 — The Definite Integral

Answers
1. a)l8 b) 20 c) 22
2. a)8 b) 14 c)6
3 ) im0 Z1 ves b) im2=0 No
Nn—oo n n—oo n
c) lim 32(n—1)2(n+1) _32 Vs d)Iimﬂz_l) =0 No
n—o 3n 3 n—> 2n
2 p—
&) lim 4(7n +8)£5n +2) _ 140 ) lim 2(59n 253n +8) _118 Yes
n—oo 3n 3 n—o
_ 2 _ 2
g) lim 8(5n 26n+4) :_@ No h) lim 3(35n +§4n +3) =105 Yes
n—oo 3n 3 n—oo 2n 2
iy 1im 20D _ o ves i) 1im20*9) 15 No
nN—oo n n—oo n
4. Use the Riemann sum
5 -3
6. 40
7. Use the inequality 1 <sinx<1 for xe[%,%].
8. Use the inequality xsinx<x for xe[0,%]
9. a)5 b) -2 N d) 3

10. a) I:xﬁdx

c) _[fsinxdx or j:gsin(%x)dx
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b) Jjﬁdx or J.:a\/2+xdx
d) .[01«/1— x?dx
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