Midterm solutions
MATH 209 Fall 2014

1.(a)
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Therefore a numerical limit does not exist, the absolute
value of the functional value of the ratio goes to oco:
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But remember that, strictly speaking, the limit does not
exist, the above formula only expresses that the functional
values get arbitrarily large and negative as x — 2 from
either side.

1.(b) Since
lim ( r—1-2)=v6-1-2=vV4-2=0 (8)
lim (z —5) =0, (9)
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the limit of their ratio is of 0/0 indeterminate form.
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3.(b)

2.
lim gz + ti —9(x) (26)
~ ligy [4(z+t) — (2 +tt)2} — [4z — 2?] @)
~ lig [4(z +1t) — (2 + 21: +12)] — [4z — 2?] (28)
:}%4z+4t—z2—2ft—t2—4x+x2 (20)
:}%%+4t—%—2ft—t2—;%+% (30)
:P_%M—?;rt—ﬁ (31)
P_%m_jx_t) (32)
= lim(4 - 2z —t) (33)
—4—2 (34)

Therefore
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fl(z) = (7 Va3 — ;5)/ (36)
= (733% - x_5)/ (37)
- (793% - x—5)/ (38)
—7. %xéfl ~(=5)p 1 (39)
= gx*% + 527 (40)
F(1) = ; 172 45-170 (41)
= g +5 (42)
=|5 (43)

g'(z) (44)
= [1+31n(z?))[32* — 4] + [L + 31In(z?)][32* — 4]" (45)
= 3(In(2?))’ - [3z* — 4] + [1 + 31In(2?)] - 122° (46)
= 3%@2)’ - [32* — 4] + [1 + 3In(z?)] - 122° (47)
= 3% 2z - [32* — 4] 4+ [1 + 31In(2?)] - 1223 (48)
= g Bt — 4] + [1 + 3In(a?)] - 1223 . (49)

J2) = g 328 4]+ [1+3In(2%)]-12-(2)®  (50)
=3-44+[143In(2%)]-96 (51)
=132+ [1+3In(2%)] - 96 . (52)

3.(c)
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N (3z +5)? (54)
| 322 (3z+5) — (2*—3)-3
N (3z + 5)2 ' (55)

3.(d)

y(z) =v2x+ 8. (56)

y(z) = (V2r +8)’ (57)
- ((2x+8)%)/ (58)

= %(295—1—8)%_1(2954—8)’ (59)

= (22 +8)"2 (60)

dy =y (xz)dz (61)

= (22 +8) " 2dx (62)



With

z=4, dz=01, (64)
we have
dy=(2-4+8)72-0.1 (65)
= (16)"2-0.1 (66)
1
=01 (67)
=[0.025 (68)
4.
C'(z) = (5000 + 2z)’ =2 (69)
R'(z) = (1035 - 1300) (70)
2x
=10- oo (72)
P(z) = R(z) — C(z) (73)
= 82 — 555 — 5000 (74)
P'(z) = R'(z) — C'(2) (75)
=8- = (76)
R(2010) ~ R(2000) + R'(2000) - (2010 — 2000) (77)
= <1o - 2000 — 21%%% > + (10 - (78)
= 16000 + 60 (79)
= : (80)
P(2010) &~ P(2000) + P’(2000) - (2010 — 2000) (81)
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5.(a) The average cost function:
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C(200) = ——— 4200 — — - 200 88
(200) =550 * 10 (88)
= 50 + 200 — 20 (89)
=[230]. (90)

5.(b) The exact average cost of producing the 201st washing
machine:

C(201) — T(200) = (1(2)8(1)0 1200 - lio - 201) (91)
- <1(2)880 +200 — %0 : 200> (92)
= : (93)
5.(c) The marginal average cost function:
C'(x) = (10200 +200 — 110x>/ (94)

C(201) — C(200) ~ C'(200) - (201 —200)  (96)
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z(t)? —t-x(t)* +3+11=0 (99)
22 ()’ (t) — x(t)? —t - 2x(t)2’(t) +3t> =0 (100)
2x(t)a’(t) —t - 2x(t)a’ (t) = x(t)* — 3t?
(101)
2x(t)2’ (t)(1 —t) = a(t)* — 3t2
(102)
oy a(t)? — 3t
0= ma=n
(103)
;L x? — 312
Tt
(104)

At (t,z) = (—2,1) we have

o = ;j(lft:) (105)
- 21.211?1 _(ZE);)) (106)
1 —612 (107)
- —% . (108)

7. Independent variable: t (time), dependent variables:
r(t) (radius), A(t) (surface area)

A(t) = 4mr(t)? (109)
Al (t) = 8mr(t)r'(t) (110)
For
r(t)=10, 7' (t)=3 (111)
we have

A(t) = 8710 - 3 = 2407 = | 753.98 | (112)
min




