Math 1B Midterm 1 Review Answers

[1] [a] By Net Change Theorem,
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s13)-s() = [s'@®) dt=[v(t)dt = sE)=s@)+[v(t)dt = 21+ [v(t)dt feet
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[b] [i] 21+ (12+18+17)*4 =209 feet
[ii] 21+ (14+24+8)*4 =205 feet
[iii] 21+ (18+17+5)*4 =181 feet
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[4] dex J}/ZS (x—3)* dx

= area of 8x8 trlangle area of 2x 2 triangle — area of semicircle of radius 5 (with center at (3, 0))
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ff(x)dx+ljgf(x)dx+jf(x)dx = ff(x)dx+j‘f(x)dx = ff(x)dx
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9'(x) =

: 1 1 7 )
g(3)=j2f(t) dt:§(3><3)—§(2><1):§ and g'(3) = f(3)=-1

Critical numbers of g occur where g'(X) =0 or is undefined in the domain of g .

By FTC Part 1, since f is continuous on [-5, 5], @ is differentiable on (-5, 5), and continuous on [-5, 5].

So the domain of ¢ includes [-5, 5].

So, the critical numbers of g occur where g'(X) = f (X) =0 or is undefined in [-5, 5] ie.at x=—4, —2, 1 and 4.
g is decreasing where g'(x) <0, so g is decreasing on [—o0, —4] and [1, 4].

Local minima of g occur at critical numbers of g where g’(X) changes from negative to positive,

so the local minimaof g are X=—-4 and 4.

g is concave up where g'(X) is increasing, so g is concave up on [—oo, —3], [-2, 0] and [3, o0].

Inflection points of g occur where g is continuous and g'(X) changes from increasing to decreasing, or vice versa,

so the inflection points of g are X=-3, —2, 0 and 3.

3x% In(L+ x®) = 2xIn(L+ x*)

6x°

3
0"(¥) = 6xIn(L+ x%) + 3¢ X | 2InL+ x*) + 2x
1+Xx 1+Xx

9"@=

6In2+3(gj—2ln2—2(gj=4In2+5

i[4+j ! t]:izﬁ 4+jidt:2ﬁ
dx A

aﬁd dx Jt
1 1 »
ST :»4+2ﬁa_2&
— f(X) =X — 4+ 2x —2Ja =2x
= 4-2/a=0
—a=4

the number of pounds Morgan gained from when he was 8 years old to when he was 15 years old



[11]

[12]

[13]

[a] v(t)—v(O)zjv'(x)dx:ja(x)dx = v(t):v(0)+j'a(x)dx = 4+(3x—x2)‘; = 443t—t?
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= 20+ 521_712 = E meters

2 3 6

1

[b] V(t)=4+3t—t* = (4—t)(1+1t) >0 onlyon [-1, 4]
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2 3 2 3 6

i(6+4f(2t+1)) dt = .2[6 dt+4'2[ f(2t+1) dt

Letu=2t+1

du_, o g=lqy
ot 2

t=-1 = u=-1
t=2 = u=5

2 5 5

J.lf(2t+1)dt - j%f(u)du - %_Ilf(u)d

e

7
4 2
2

.|.6dt+4j.f(2t+1)dt = 6(2—(—1))+4(g) = 32

I(x N2+C0SX —4/144—(x+6)*)dx = jx \2+CosX dx— j 144 —(x+6)* dx

—X) A/2+c0s(—X) = —x*y2+C0sXx = firstintegrand is odd and continuous, over a symmetric interval
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