MATH 132 EXAM I (Solutions) FALL 2012

1) Estimate the area under the graph of f(z) =2 —2r from x=0 to x =8
using 4 approximating rectangles and midpoints (i.e. using M,).
A)100 By101 C)102 D) 103 *E) 104 F) 105 &) 106 H)Y 107 I) 108 J) 109

Solution: Ax =2, and midpoints are 1, 3, 5, 7. Then
My =2(f(1)+ f(3)+ f(B)+ F(T) =2( —1+3+ 15+ 35) = 104. (E)
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2} Which of the following isa  Riemann sum  for the area under f{z) = z°,
1 < x < 2, using the right endpoints .
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Solution: Ax = *=% = L First point in Riemann Sum should be (1+1)%(1},
The only sum, above, Iullﬁlimg these properties is ().
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1) Find the average value of the function f{f) =t*—t¢, on [ - 2,1].
Ay0.25 B)0.5 CY075 D)1 EY1.25 *Fy 15 G175 HY2 11225 25

Solution: av(f) = ﬁj f_] (12 —t)dt = %{*—; ~ '%]I |'_,11 =2, (F)
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4) Jrh ta? = lim R,, where R, =3 flep) A, is the Riemann sum with
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¢ being the right endpoint. Using the formula, kZH = : , weget R, =
=1
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Solution: J” = and 7. = E-f:il:r flze) = 1{; Then E f{,rk} =
4
i 36 6 2 — 5 nrt+1){2n+1) _ n{n+132r+1}
s'f—fs'aZ’f - W 0 = 3 w - (C)
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5) The indefinite integral [ £ dz = F(z) + C, where F(z)=:

A)e™ B) kv O)sin1(2z) D)in(l+e%) Eytan{z) F) /1 + &
GH1+e*) 2 *H) tan~ Y e*) T} 1+e¥ J)(1+e%)2

Solution: (u = €7, du = e'dz) = [odu=tan"{u) +C = tan"*(e*). (H)
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6) The general indefinite integral [ 55— SRl dt, has a solution F(t) + C, where Fit) =

1+ tanlt)

Al sec(t) B) sect{f] ) — ﬂﬂ D) sinft) E) — 1:'-:;‘(:';
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Solution: (by trig identity) = [ 2 dt = [cos?(t) sin(t) dt = — Z5 4 €. (J)
( This can follow from substitution, u= cos(t), du= — sin(t) di.)
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7} Use Part 1 of the Fundemental Theorem of Calculus to find £ Efi tan(t) dt.

A) 2z sec’(z?) B) ==& () _“?l’_: M %ﬁl E-'}m—'lt_.“f}

F)z*an(z?) *G)2ztan(z®) H)2ztan(z®) I)ztan{z?)

Solution: 2z ten{z’). (G)
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8} Using the substitution u = 42 + 3x%, write the integral _||"?| ﬁﬁf‘ﬁ dr

as an integral in the variable u.
A @ BISL Y CI6f 3 DIFL G BYpl ¥ P Y )3l 8
*H)Lf, &% D)6f, % 0) ) [ %

5I.I- 'H

Solution: du = (122* + 6z) dz = 6(22° + x) dz = (2¢? + z) dx = Ldu. Therefore
1 14y _ 1 Tdu
de=}[Td8  (H)
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9} Evaluate the integral fI if—iﬂ—l dx.

A)i B)1 C)3 *D)2 E)3 F)3 G)] H)4 I}

Solution: |; *"‘““ Ld:!:mflzll-x:?d:{:a_‘.i’
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10) Evaluate the integral [ |x — 2| dx.

Al Bil*C)i D)1 E)L F)

RERE=
2
=1
5
=
ey
i
=
ey
R
a2

Solution: —Jrﬂ 2—z)de + [, (x-2)dz=2+3=1%.(C)

1 1) The indefinte integral | :-"':—_zdt= Fit)+C, where Fit) =

*A) At~ 2)3 +4(t—2) B)2(t -2 = (t~2)"% O)(t—2)F+(t—2)}
DY3(t—-2)3 —2(t—2)} E)2/t -2 F)t/t -2 G)3Vi-2 Hit+ /1 -2
it +4t J) Ii+ A

i

Solution: (u=t-2, du=dt, t =u+2) =jej,§du=fu%+:au~ﬁ du
Buf +dui+C = Ht—2)F +4(t-2)F +C. (A)
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12) Find a solution for the indefinite integral [ "2 — dx, where a, b, and ¢
. d

are non=Zero constants,
1 2 1 | —2
A) {az?+ 2bx + ¢)? B} (axi+ 2bx + |::|’E C) (ax"+ 2bx + -:'}’I D) (ax?+ Jbz + )2

H} —k I} le
(aed+ e+ [ﬂ.::='+3-!-: + et |:.::|;4+E-E:-J:-— -4

Solution: (u = az’ + 2bz + ¢, du = (2ax + 2b) dz = 2ax + b) dz). Therefore
| eatGarpde= w7 du= — 35 +C = - gomrierp +C (F)
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13) Find the area of the region enclosed by the line x = y + 2, and the curve z = y*,
AL B C)f D] *BIRNYE OF mE DE 5

Solution: Solving ¢° =y +2, weget y= —1(z=1), and y = 2(z = 4), Sothe
points of intersection are, (1, — 1}, (4, 2). The parabola z = 3, has it's vertex at the
origin and opens to the right, and in that region, x = y + 2, is the boundary, to the
right. Therefore areais, [° (y+2)—3?dy = 2. (E)

14) Find the area of the region enclosed by the curves y = 7 — 2z* and y = =% + 4.
Al B)1C)Y: D)2 E): F)3G)j *H)4 1} 3 J) 5

Solution: Solving 7 — 22° = 2* + 4, we get the intersection points being, { + 1. 5). The
parabola y = 7 — 22 is above the parabola v = x? + 4, so the area is given by
L7 = 22%) = (22 +4) dx = [, (3 = 32%)dx = 2f, (3 32%) dx = 4 (H)



