Solutions to Assignment 3

14. (a) Let H(t) = 10t — 1. 86#>.

H(l+h) —HQ) _ . [10(1+h)— 1.86(1 +h)’] - (10— 186)

v(l) = %1210 h h—0 h

10 + 10k — 1.86(1 + 2k + h?) — 10+ 1 86

= h
_ 1y 10+10h —186—372h — 186K — 104186
" h—o h
6.28h — 1.86h7
= lim ——— "% _ im(6.28 — 1.86h) = 6.28
h—0 h h—0

The velocity of the rock after one second is 6.28 m/s.

H(a+h)—H(a) _ [10(a + k) — 1.86(a + k)*] — (10a — 1.8647)
= l1m
h h—0 h

®) v(a) = lim

_ i 102 + 10k — 1.86(a® + 2ah + h*) — 10a + 1.86a”

h—0 h
B 10 + 10h — 1.86a” — 3.72ah — 1.86h° — 10a + 1.860° iy 10k —3.72ah — 1.86h>
= alo h gt h
_ i 2103720 — 1.86R) lim (10 — 3.72a — 1.86h) = 10 — 3.72a

h—0 h h—0
The velocity of the rock when ¢ = @ 15 (10 — 3.72a) m/s.
(c) The rock will hit the surfacewhen H =0 < 10t— 186t =0 < t(10—186t)=0 <= t=0o0r1.86t=10.
The rock hits the surface when ¢ = 10/1.86 = 5.4 5.

(d) The velocity of the rock when it hits the surface is vz ) = 10 — 3.72(7%=) = 10 — 20 = —10 m/s.

T3ss T3ss
18. (a) Since g(5) = —3, the point (5, —3) 15 on the graph of g. Since ¢'(5) = 4, the slope of the tangent line at » = 515 4.
Using the point-slope form of a line givesus y — (—3) = 4(x — 3), ory = 4= — 23.

(b) Since (4,3) isony = f(z), f(4) = 3. The slope of the tangent line between (0, 2) and (4, 3) is 1, so f'(4) = 1.

(a+h)*+1 a*+1

iy flath)—fla) . (at+h)—2 a—2
B. f(a) = lim h = pm h

— im (a® +2ah +h* +1)(a —2) — (a® + 1)(a + h —2)

h—0 hla+h —2)(a—2)
~ lim (¢ —2a® +2a°h —dah+ah® — 2R +a—2) — (a® + a’h —2a" +a+ h — 2)
! hla+h—2)(a—2)
g &h—dchtah® 20 —h . h(e’—dateh—2h—1) . o’ —datah—2h—1
A0 hla+h—2)(a—2) h=0  hla+h—2)(a—2)  r=0 (a+h—2)(a—2)
_a2—4a—1
~ (a—2p
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4 _—
:_*2 — (1), where f(t) =t + tanda = L.

3. By Equation 3, lim - 1
3. (a)' = L, since from left to right, the slopes of the tangents to graph (a) start out negative, become 0, then positive, then 0, then
negafive again. The actual function values in graph II follow the same pattern.
(b) = IV, since from left to right, the slopes of the tangents to graph (b) start out at a fixed positive quantity, then suddenly
become negative, then positive again. The discontinuities in graph IV indicate sudden changes in the slopes of the tangents.
(c)' = I, since the slopes of the tangents to graph (c) are negative for = < 0 and posifive for = > 0, as are the function values of
graph I.
(d)’ = 00, since from left to right, the slopes of the tangents to graph (d) are positive, then 0, then negative, then 0, then
positive, then 0, then negative again, and the function values m graph III follow the same pattern.

7. ¥
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2. #(z) = tim flz+ h,} —fl@) _

h—0

(z+h+vet+h)—(z+/x)
h

h—D

=1im(E+m_ﬁ~M+ﬁ)=]im |4 —_eth -2
h h vVr+h+ 4z h(vVz+h+/x)
1

1 1
=1 14+ ——— =1+ =1+
hl—%( -.,/g:—i-_h—i—ﬁ) VT /T 2z

Domain of f = [0, oo), domain of ' = (0, cc).
8 f(t)=32t"—3t"+t = f(t)=3(6t°)—34")+1=3t"—12+ 1
. R() =5t/ = R/(t) =52/ =3¢/

3.2.y=6m+1+]=gm91+1=e.em+1 = ylze_em=e=+l

6. y=(1+2z) =1+4x+42 = ¢ =4+8z. At(1,9),y" = 12 and an equation of the tangent line is
y—9=12(z — 1) or y = 12z — 3. The slope of the normal line is — 5% (the negative reciprocal of 12) and an equation of the

- 1 1 109
normallmeisy —9=—s(z—1) or y= -7z + 55

50. (@) s =2t —Tt* +4t+1 = o(t)=5(t)=6t"—14t+4 = aft)=2'(t)=12t—14

M) a(1) =12 — 14 = —2 m/s?
(c)
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