Math 123, Practice Exam #3 Solutions, December 8, 1999

. Find the following;:
(a)
/(5t3 - ;4 + 6Vt —4sint)dt = /(5t3 —7t* 4 6t7 — 4sint) dt
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(b) Let u = sinz then du = %dz = coszdz and
101 . 101
sin™*" (z) +C

. 100 _ 100 7, _ Y _
/sm (ar)cos(x)da:—/u du = 101 +C 101
(c) Let u = 2% — 82 + 5z + 3 then du = %dz = (32 — 16z + 5) dx then

3:13‘2—1633'+5 / 9 3 9 1
der = 3z —16x + 5)(z° — 8z° +5x +3) 2 dx
Va3 —8z2 + 5z + 3 ( I )

/u_%du:2u%+C:2(x3—8x2+5$+3)%+0

(d) Let u = z*> — 3z then 2 = (2z — 3) or 3% = (z — ) dz and

/(x - g) sin(2® — 3z) dz = /sin(u) %du = %(— cosu) +C = —% cos(z? —3z) + C

()

/xlnx3da} = /:1:(31nx)d:v = S/xlnxdx = S/udv

where 4 = Inz and v = z2—2 Using integration by parts, we obtain
322
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/xlnxgda: =3 (%lnx - /%%(lnx)dz) = 3%lnx - +C
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(f)
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(g) Choose u = tanz then du = sec? zdzx. Also, when £ = 0 then 4 = tan0 = 0 and when

=-1
1

r =7 thenu =tan} =1s0
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/ tan® z sec® z dx :/ wWde = —
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by using the fundamental theorem of calculus.

(i)
d z3 d z3 1 d z3 2z
/ sint?dt = / sint? dt + / sint?dt | = — / sint? dt — / sint? dt
2 1 2 dz 1 1

dz :
(32?) sin(z?)? — 25sin(22)? = 3% sin 2% — 2sin 42>

by breaking up the domain of integration, using the fundamental theorem of calculus, and

the chain rule.
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(k) Let u = f(z) then du = %¢dx = f'(z)dz. Therefore,

4 f(4) 7
/2 (@) sin(f(2))dz = /f , S du = /1 sin(u) du = — cos(7) + cos(1).

(1) Notice that
/(2x—8)e_”d:c = 2/ me_’”dx—S/ e dx = Q/xe_wd:c + 877
but by integration by parts,
/ave_z dr = —e " —ze °C
therefore,
/(23: —8)e dx = 67" —2ze " + C
and
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/ 2z —8)e™%dx = ——
1 e

(m)
: 0 3 10
/71 f(z)dx = [1 f(x)d:c+/0 f(@)dz + 3 (@) da
0 3 10
:[1(—m2)dx+/0 (2m)d$+/3 (—5)dm:_%+9_35:_73_9‘

2. John moves along the real line with velocity at time ¢ given by v(t) = sin®¢ and his position at
time ¢ is denoted by s(t). Furthermore at ¢t = 0, John is standing at s(0) = 5.
(a) Find John’s position at ¢ = 2. Since v(t) = s'(t),

s(t) = /sin3tdt = /(1 — cos”t)sintdt = /sintdt —/cos2t sint dt
1 3
= —cost+§cost+C.

Since 5 = s(0) = —cosO+ 3cos®’0+C, C = i so s(t) = —cost + $cos®t + L.
Therefore,

O
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(b) Find John’s displacement between times t = 0 and t = 2.

b} 5 2
s|-m]—5(0) = —= + -.
(4”) O =574 "3
(¢) Find the total distance traveled by John between times ¢ =0 and t = 2 7.
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s1ntdt:/s1ntdt+/ —sin’t)dt = - + (- — —=) =2 — ——.
| rstea= st = 5+ G- ) s

3. Consider the following Riemann sum:

Fm tm 3 (142) (2

i=1

3
/ 2% dz
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(a) Write I as a definite integral.



(b) Calculate I (using any method you like).
3 9 9
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4. Calculate the area of the region bounded by the x-axis, and y = —x2 + 4z + 5 which is to the

left of the line x = 7.
Notice that y = —z? + 4z +5 = (5 — z)(1 + ) which crosses the x-axis when z = 5,—1.

Therefore, the desired area is
b 8 ) 7.‘.3
/ (-2 4+ 42+ 5) dzx = §+57r+27rz ~- 35
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5. Consider the graph below. Find the following:

(2
[ @ = [was [ i@ [ s = @m+com - joe = -7
()

dr J_
Therefore, F'(—-1) = 4(-1)f(1) = —4(2) = -8.
()

0

[ @ie = [ 1s@ias [ 1r@ie = j@w+ 0 =7
@
[ r@is = f@) - =3 = <1- (= =3

(e) Let u = 2” then du = % dzr = 2zdz. Furthermore, (—1)? = 1 and 2? = 4 thus,

2 4
| r@ads = [ £ g = 50@ - 70) = 5-1-2) = -5,
)
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/ O(f(2))? — 8) dz = / (9(2)? = 8) dz = 56
5 5



