Math F252X-001 - Fall 2024

Exam 1

No outside materials (e.g. books, notes, calculators, other electronic devices).

You are allowed one 3”7 by 5” notecard.

SHOW ALL WORK. Credit may not be given for answers without sufficient work.

Illegible work will not be graded.

Good luck!

Print Name: SO IU+| oNy

Page | Points | Score
1 14
2 16
3 16
4 10
5 18
6 19
7 7
Total: 100
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(8 pts) 1. Find the area of the region in the first quadrant bounded by the curves y = 22 + 2z and 3.

0 =x -x -2x
= x(x-Z)(x+l)
x=-1,012

o
[

6 pts) 2. Completely set up, but do not evaluate, a definite integral which gives the arc length of the
g
curve y = /1 — 22 from x =0 to z = 1. :
dy _ 1 2
= 2 (1-x3) (-24)

1 dx

1+ (301- V5 2) d
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(16 pts) 3. Let R be the region bounded by the curves y = \/x, z = 0, and y = 2.
(a) Sketch the region R. (Hint. Double-check this part before proceeding to part (b).)

. kN
I <

(b) Use the slicing (disks/washers) method to completely set up, but not evaluate, a definite
integral for the volume of the solid of revolution formed by rotating R around the x-axis.

4
W(ZZ - (ﬁ)z) Ix

(c¢) Use the shell method to completely set up, but not evaluate, a definite integral for the
volume of the same solid of revolution as in part (b).

2

Z‘ﬂ'y(vz— O)JY

0

(d) Evaluate one of the integrals in parts (b) or (c) to find the exact volume.

y 2 2
FS(L{_X)JX :n[qx-g]q Z‘Wg‘f?‘}V - Z”HH
0 : 0 |
:v(l6—8)= = ZW(L‘():@
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6 pts) 4. Completely set up, but do not evaluate, a definite integral for the surface area of the surface
g
created when the curve y = sin(x) on the interval = 0 to z = 7 is rotated around the z-axis.

7 -°”‘/”‘ = Cask
Z'TT' Siny J_’I_ +(cosxy o\)( dx

0

(10 pts) 5. It takes a force of 4 Newtons to hold a spring 3 centimeters from its equilibrium.

(a) What is the spring constant & in Hooke’s Law (i.e. F' = kx)?

9=k =2 (k=1

(b) How much work is done to compress the spring 6 centimeters from its equilibrium? Sim-
plify your answer and include units.

-6

O
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(10 pts) 6. Compute the center of mass (Z, y) for the region in the first quadrant bounded by y =0, z =1

and y = 222,
1 o,
- 23 - £ —
e (oo (1] - & e o2
)
0
1 1
1 2 z 5 2
(Lxl) - v :[—-’X] = =
m, = g > dx 7« dx s ) s
o 0
1 1 1
H — ,l 4 :i
My = SX(ZXZ)JK = SZX dx ‘[ZX l 2
qQ
Q )
2, 2
| s .
J— M /Z g —_ M x - — =z =
X = —h = = = - — 5
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7. Compute the following integrals. Show your work.
(6 pts) (a) /(29” + g +e ) dx
* 2
=2 —[—SL,‘]K["‘GX‘PC
n
o A
/2 d N
(6 pts) (b) / xsin(z) dz = - X<cosx —casX0x = [~ xcosX Y Slax
0 (o) 0
Let w=x V= -cosX ’
C,U:(")( 6\/::. SI’\)H}?\
3x) (3%
(6 pts) (c) /x26(3a’) dzx = %xze( - % g xe d)(
1 (;:{) y S‘l—e(gk)
_ <€ _ =
I_QT UsS )(Z v=3 ) Let : ] e(gx)(}x
3 = V=
Ju=2xdy = Uy du= 0%
3l 3x)
= —l-xze(m A 'l*xe(x -3 e“c)x
3 33 :
—| 1.2 (3s) 2 (34) 3 2 (3x) +C
'—g x ¢ o‘ xe 27
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(6 pts) (d) /sinQ(:c) cos’(z) dx
} SSEAZX (i - sinzx)(i - sinzx)cOstx Suz(l v (1 “ )Ju

Let 4= shx

Z*Zq *u 0\
du= cosxdx (“

u
= 4 __+C
3 9 7

[ 2 o 52!17)(
= SlanZS‘“K.}_ _,\,{.C
3 S 7

—

(6 pts) (e) /COS(G:L‘) sin(2x) dx

Mt

é g(sln(-qx) + s'tr\(gu()) Jx

= -%— cos (-4x) — écm’(gx) + Cl

(7 pts) (f) 2\/% (et x= sin@ , Jx = cos0d0
<as 040 _ Qosecm - g,_,a_g,—. = SCScz 946
B S sin’ 0 \{i— sin29 B sin2 0 \( cos*0 s

) idxz
= —cd’@ +C :‘ﬁ X * C

x

J1-
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x _ X

B o = Alxr2)+ B(x-3)

xt2 ’

-%)(:Ax*'g)i éA:"% B:%
O:2A"‘gB

‘SS"L/\[X'-Z] +-SZ—L(1|X+S-I + ﬂ

Vo =

g'-seczeJﬂ

z” toxs Stamd , 7
Gl 3 ’

BONUS (5 points): /

1)

%'l'd/\le %’5{(29 39 _ L g +unlgffcle JG
o+ (4 +a"0) 27 )+ 440

]

er Se,cz 6

’Z"} 6——;“9+C = lx—ldrc%qn(%") + C
27 " 27 q 27

(

You may find the following trigonometric formulas useful.
1
sin(a + ) = sinacos & cosasin sin(az) sin(bz) = 5 cos((a —b)x) — 5 cos((a + b)x)
1 1
cos(av £+ B) = cos awcos f F sinasin sin(az) cos(bx) = 5 sin((a — b)x) + 3 sin((a + b)x)

cos(ax) cos(br) = % cos((a — b)x) + % cos((a + b)x)



