MA 16200 Midterm Exam 1 Summer 2017

1. (6 points) Find a vector perpendicular to the plane containing the points P(4,3, i A
Q(—3,0,1) and R(2,-6,5).

A. (3,-25,9) PaQ = <-3-4,0-3,1-3> =3, 73,70
B. (57 6 30) ,F:K 5 <2"‘, "b-3 5-..‘}) = <"1; -q/-—zv
C. (6,17, 18) ’ ’
D. (14,27,12) 2 4 % A
@( —48,-2,57) ’Fax:F—k = | om -a =L -_-((0-54)"1 —(H"I'L)) *'(‘-ﬁ"@)k
2 -9 -1

2. (6 points) Given that |a| = 4, |b| = 7 and the angle between a and b is §, what is a- b?

A. 14 o.b=lal\b| cese

B. 142

(©)14v3 -4 F sy

D. 14v6

E. 28 = 2§ ‘lf:z
= U3
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3. (6 points) The partial fraction decomposition of

3x2—z+4
x4 — 23+ 222 - 22

has the form

é_{_ B +C’:v+D
r -1 242
What is 3D — 2A + BC?

A, 4 2%* x 4= Alx-0)(xr2) + Bx(xn) + @+DYx(x-1)
B. 5
C. 6 X211 3-14y4 = 38 (ArBrC)x® =0
| I
Q@ (2 =8 2-2+C =0
E. 8 i

X:\O: - -2A ,C:'o}

"2 -4
(284 +28-D)x = 3D-2A +8¢

2 2A+28-D =" > 3+4

1) =13)

4. (6 points) Find the average value of the function y = 4z + 2z — 1 on the interval [2, 4].

A. 113 y
B) 125 ;'Tf (4)(3 +2x - 1) dx
2
C. 129
D. 134 Y
3
E. 149 = "ij\l @){ 1—2)(-!)0\.3(
Y

- ):L[XH "'xl’x]'L
= 5 [265 ~17]
= {5



MA 16200 Midterm Exam 1 Summer 2017

5. (12 points) Find the volume of the solid S, where the base of S is the region enclosed by

the parabola y = 1 — 22 and the z-axis. Cross-sections perpendicular to the y-axis are
squares.

I

\j=\-x‘ Xt = -y

LT i
1%

2x-= 'L\) \"'-j

Se ANA.VT! NssS sectHHion L

(20-9)" = 4(1-9) < 4-uy
\/: J’O‘ (L{“qj>d(j

" |
= L}\]-—ij ]o

y -1

"

<

\)
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6. (12 points)

(a) Sketch a graph of the region bounded by curves y = e™%, y = —%xz + 2z +1, and
z = 3. Label the points of intersection.

e ,%)
3

e
- %x 4—'2-)(*\

@y QNN
/ 3.3\ )%

(3 %)

(b) Set up but do not evaluate an integral that represents the area bounded by the
curvesy =e %, y=—12>+2z+1, and z = 3.

3
J\ (_'7!.' "1"\’2>¢+\ -e'x )dx

)
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7. (12 points) Evaluate the integral.

/ tan’ zsec? zdz

-f tn® x sec*x Sectx dx

b f tan*x (1+ tam‘ﬂ sec? x Ax u= tanx
du= sectxdx

= j u? (1+u?) du

f(u’* 4 uq> du

3
';(—tan X + -,';'\nnmx % .
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8. (16 points) Evaluate the integral.

(z+1)°
I= /:c2+2x+10dz

[Hint: Consider using long division.]
3
KH)” = X% 4 B ¢ 3x 4 |

X+ |

X*+ 2x + 10 [x¥4 3x* + Bxat
(vt +lox) l

X -y +
-0t + 2 +1o)
“9x -9
I= f X4y
X -
X X7-+2.x+(u o

\)

‘%_Xz'-f-x-flif du

u

)

X+ x - lnlul +C

J
A
X

"

rx = Lin| xF+20rt0] + C

alwabs 0.

Summer 2017

U= X2 +2x+ 10
du= Zx+2 dx
= 2( x+\) Ax

|
X +x~- 1 W (X +2x o) +C.
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9. (12 points) If 8 J of work is needed to stretch a spring 4 m beyond its natural length,
how much work is required to stretch the spring 5 m beyond its natural length?

y S
¥ = jo Rx dx L X dx
Y S
f"%kleo "' %Xllo
$= 4 k) Y,
-
| k=)
PR
)
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10. (12 points)

(a) (4 points) Sketch a graph of the curves y = 3z — 2% and y = 2z on same set of axes
and label the points of intersection.

(,1)
P 0=x*+2x-3x
\3' 2 x*~x
LOI°>

) = x(x=\)
X X=0, |

(b) (8 points) Set up but do not compute an integral that represents the volume of
the solid obtained by rotating about the is the region bounded by the curves
y = 3z — 2% and y = 2z using the method of cylindrical shells.

rodiws: X

;\Qiﬁh-\:." <3x—y1>— 2y = X -¥

J:) 21 x ( x~x?) dy




