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MATH 1240
Calculus I1

Instructor: Richard Taylor

MIDTERM EXAM #1
SOLUTIONS

13 October 2016 11:30-12:45
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PROBLEM | GRADE | OUT OF
Instructions:
1 12

Read the whole exam before beginning.
Make sure you have all 5 pages. 2 5
Organization and neatness count. 3 5
Justify your answers.
Clearly show your work. 4 8
You may use the backs of pages for calculations. 5 8
You may use an approved calculator.

TOTAL: 38
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MATH 1240 — Midterm Exam #1 (SOLUTIONS) 13 October 2016

Problem 1: Evaluate the following:
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= [2ln|9|+2-3] —[2In]4[+2-2] = 21n9—21n4+2:21n§+2

w/4
(b) / cos 2z dx
/3 °

/4 1 w/4
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Substitute:
u=1-—4x N / 2x d —du/6
2 dr =
du = —122% dx V1 — 423 Vu
1
= —— /u_1/2 du
6
S /% 4 C
6
= —%\/1—4363—1-0
(d) / Iz,
/3 210
Integrate by parts:
u=Inx dv=a2"1"dx
1
du==dr v=—-x""
x

|
/;gdm—/udv:uv—/vdu
1 1 1
:—gx_glnx—/(—gx_9> ;dw

1 1
= —§x*91nx+ 9/5610 dx

1 1
= —§af9 Inz — axfg +C
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MATH 1240 — Midterm Exam #1 (SOLUTIONS) 13 October 2016

/5 Problem 2: Sketch and find the area bounded between the graphs of y =  and y = 2.
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1 1,0t
:2[332—364]
2 47 1,
.y 1 1] |1
T2 4] |2

Problem 3: Find the area of the shaded region.

sy

Intersection points:
P —3=2 = 3> -2y—3=0 = y=—1or3.
S —
(y=3)(y+1)

By horizontal strips:
dA = [2y — (y* — 3)] dy = [2y — y* + 3] dy
3
— A:/dA:/ [2y—y2+3} dy
-1

1 3
(2 13
—{y 3Y +3y}_1

:[9—9+9]—[1+é—3]: o2
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MATH 1240 — Midterm Exam #1 (SOLUTIONS) 13 October 2016

Problem 4: A solid of revolution is formed by revolving, about the z-axis, the region bounded by the
/ 8| graphs of y = z and y = 2y/z. Calculate the volume of this solid.

AY

)

Using the method of washers (thin slices perpendicular to the z-axis):

R =2z

r=ux

dV = n(R* —r?)dxr where {

— 7 ((2V@)? — (2)?)

= 7(4x — 2?)
To get the limits of integration we need the intersection points:

r=2Vr = 2° =4 — 2(r—4)=0 = 2z =0o0r4

V:/dV

4
:/ m(4x — 2?) dx
0

1 2
:77[2.42_.43} _| 327
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MATH 1240 — Midterm Exam #1 (SOLUTIONS)

13 October 2016

Problem 5: Use Riemann sums to evaluate the definite integral:

3
/ 22 dx
1

The following formulas might be useful:

o nn+1 " nn+1)2n+1
S nnE)§h a1 D

=1 =1

The right-Riemann sum (area of n rectangles) is
n
A= Z f(zi)Ax
i=1

where for n equal rectangles in the interval [1, 3] we have

2 21
Ar = —, xi:1—|—iAa§:1—|——Z
n n
so that
n
21\ 2
A:Zf(Hn)n
i=1
n
2 2
-3 (%),
, n n
=1
n . 2
2 2 2
:Z<1+2.Z+|:Z:| >
, n n n
=1
- 4i 442\ 2
=D 1+ s )
n n n
i=1
72”:;+8@ 8
- n n?2 nd
=1
=D kgD it g i
i=1 i=1 i=1
2 8 n(n+1) 8 nn+1)2n+1)
SL Tt T T 6
_2+4(n—|—1)+4(n—|—1)(2n+1)
n 3n2
Thus
3
4 1 4 1)(2 1
/:);’Qd:):: lim [2—1— (n + )—I— (n + )(2n—|— )
1 n—oo n 3n
8 26
=244+ | =|—
{+ +J '

We might as well check:
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