MATH 150 Worksheets Exam 6

Worksheet for Section 1

1. Estimate the area under the graph of f(z) =1+ 22 from # = —1 to x = 2 using:

(a) three rectangles and right endpoints.

b—a 2—(-1)
no 3

Ry = Az[f(0)+ f(1)+ f(2)]=1[14+2+5] =8

For 3 rectangles, each has width 1 Az =

(b) six rectangles and right endpoints.

For 6 rectangles, each has width 1/2 Az = b ; a 2 - é_l)
Ro = Aa{f(~1/214 FO+F(/24 FO+FB/24F@) = 5 |2+ 140 42420 45 = 2

(c) three rectangles and left endpoints.

b—a 2—(-1)
n 3

Ly =Az[f(-1)+ f(0)+ f(1)]=12+1+2] =5

For 3 rectangles, each has width 1 Ax =

(d) six rectangles and left endpoints.

b— 2—(—1
For 6 rectangles, each has width 1/2 Az = ¢ é )
n

l@=Aﬂﬂ—D+ﬂ—U@+ﬂ®+ﬂﬂ%+ﬂh+ﬂ$%%:;P+i+1+i+2+f -

(e) three rectangles and midpoints.

b— 2—(—1
For 3 rectangles, each has width 1 Ax = ¢ (=1)

=

A@:Aﬂﬂ—vm+ﬂvm+f@mn:1{+

(f) six rectangles and midpoints.

b— 2—(—1
For 6 rectangles, each has width 1/2 Az = ¢ (1)

Mg = Ax[f(=3/4) + f(=1/4) + fF(1/4) + F(3/4) + F(5/4) + f(T/4)]
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Worksheet for Section 2

1. For the following two questions, let f(x) = x® — 6x and use endpoints a = 0 and b = 3.

(a) Evaluate Rg

b— 3—0
For 6 rectangles, each has width 1/2 Az = ¢ 5
n

Re = Az[f(1/2)+f(1)+.. +f(3)] = = [-2.875 — 5 — 5.625 — 4+ .625 + 9] = —3.9375

N | —

(b) Evaluate lim,,_, Z flz;) Az

=1

b— 3 3 3
Ax = e_ , xi:a+iA$:O+—Z— !
n n n

lim if(x»)Ax—lim if o §—lim i & 3—6 SV 3
n—oo i1 ¢ 7n,—><>o i1 n nin—wo i1 n n

n
8l K, K81 nn+ 1)\ 54 (n(n+1)
S L s J:%o[m(T el

81 54
— 5= 675
42



Worksheet for Section 3

1. Approximate

2
[
/ nx de
1 1+

using:
(a) Mg .
Mig = = [£(105) + F(L15) ...+ f(1.95)] ~ 147301
(b) Tho X
Tio = 15— [F(1) + 2f(L1) +2£(12) + ... + f(2)] ~ 146879
(¢) Sio
1

Sho SO +4F(L1) +2f(1.2) + ... +4f(1.9) + f(2)] ~ .147219

:10-3[



Worksheet for Section 4

1. Use the FTC to evaluate the following integrals:

(a) /_i6dq;

(b) /0 (14 3y —y*) dy

2m
(C)/ cos 0 db

Loy
(d>/0 t2+1dt

1
_4/
0

2+

27
/ cos 0d0 = sin 0

1

1

dt = 4 arctan t

2

T




Worksheet for Section 5
1. Find the general indefinite integral:

1
2 +1

(a)/(x2+1+ ) dx

3
= §+:c+arctan:1:+0

(b) / (3e" + sec? u) du

= 3" +tan u+C

2. Evaluate:

(a) /0 ’ (2¢” + 4cos ) dz

5

= 2" +4sin x| = 2€° +4sin 5 — [2e° + 4sin 0]

0

= 2¢° +4sin 5 —2

(b) /14 gdx

4
= \/5/ V2 dr = 2V5Vx
1

4

— 2B VI) = 25




Worksheet for Section 6

1. Find the general indefinite integral:

(a) / 2x(2* + 3)' da
u=1x>+3 so the derivative is du = 2z dx

5 22 1 3)5
/u4du = %Jr(] = quC

5

sin x
(b) / 1+ cos® x du

u = cos ¥ so the derivative is du = —sin x dx
1
— du = —arctanu+C = —arctan(cos x)+C
1+ u?

2. Evaluate:

(a) /1 D e(VT D) de

u =2z —1 so the derivative is du = dx and notice that v =u+1

2
2 2

2 2
/ (u+1Dvu du = / (u®? +ut?) du = 5“5/2 + §u3/2
1 1

2
2 2 16
o <5+3)_0 -

2 - 2
= g(ff — 1)0/2 + g(.x — 1)3/2




Worksheet for Section 7

1. Sketch the region enclosed by y = sinx , y=¢€", =0, x = r/2. Draw a typical
rectangle and find the area of the region.

w/2
A—/ (e — sin x) de = e™? =2
0

2. Sketch the region enclosed by y = 2® —x , y = 3z. Draw a typical rectangle and find the
area of the region.

2
A= / ‘3:1; — (2° — r)’ dx or by symmetry
-2
2 <
2 / [3r — (2° —2)] dz = 8
0

3. Sketch the region enclosed by 4x +y? = 12, y = 2. Draw a typical rectangle and find
the area of the region.

2 2 2 64
A= [ en-andy = [ |(<5+3)-0] 4 =
-6 —6 4 3



