Math 19B -- Calculus II

M. Eastman -- Winter 2003 Midterm 2 - Chapters 7, 8, 11
1. Evaluate:
a. f i?;;f dx b. f z’sinx dx C. L/;l ZixQ dx
2. The region in the first quadrant bounded by y = Inz and x = e? is rotated around the y-axis.

Find the volume of the solid that is generated.

3. Determine whether each integral is convergent or divergent. Justifiy your answer. Evaluate any
integral that is convergent.
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a. ﬁ o] dx b. . 2T dx

2 2
4. Set up the definite integral that would find the length of the part of the ellipse xz + % = 1 that lies
in the first quadrant. Do not evaluate the integral.

5. The part of the curve y = 2 from (0, 0) to (1, 1) is rotated around the z-axis. Find the area of the
surface that is generated.

6. Determine whether the sequences converge or diverge. Justify your answer. If a sequence
converges, find the limit.
VA o, {2317
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7. Determine whether the series converges or diverges. Justify your answer. If the series converges,
find its sum.
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Math 19B -- Calculus II Midterm 2 - Chapters 7, 8, 11
M. Eastman -- Winter 2003 ANSWERS

1. a. Use partial fractions: f _—064 T s 4in|z| + 2ln|z? + 1| 4 3tan~'z + C

x?2+1
b. Use integration by parts (twice): f r?’sinxdr = — 2%cosx + 2z sinx +2cosx + C
/6 /6 \/g
c. Use trig substitution: sin 6 = 5 J; sin’0 df = %j; (1—cos20)df = 5 — -5~
¢ ? (3¢'+1)m
2. Using shells: fo (2mz)(In z)dx Using washers: j; m(e¥)*dy Volume is e
M . M
i 1 T -1 T “1p7 — -y _ T _ T
3. a. z\/lfl—r>noo J: 7 do A/lll_r)noo(tan x) 1 A/lll_r)noo(tan tan™'1) =5 — 3 =4
! 1 2 ! 2 2
b. lim f dr = lim —=| = lim ( — - [ —
a—0t J g TA/T v a—>0+\/5 “ a—>0+( (4) ( (a)))
. . -9 -9 . . :
Since lim | —— — | —/— does not exist, the integral diverges.
Hﬁ( @ (\/<a>)) : :
4, Solve for a variable (either method | or 1l below is sufficient):
_ 2\ _ 3 / 2 dy _3(1_—2z I
Ly = 9(1‘4)—2 i-z dx_2(2\/4_x2)_2\/4_$2

1 —2y =2z
29-y2) " 3y9-¢2
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1 1
— 3 22 dp — 3 4
Area = L[; 2m(x°)4/1 4 (32%)" dx = L 2’/ 1 4 9zt dx

Let w=1+9z* du=362%dz
10 10

10
d_u) _ _ (2 3
Integral becomes Jz 27\/5(36 ~18J, \/Ed“_ 18(3“ )1

Surface Areais: 5 (101/10 — 1)

) n 1/y/n ) 1 1 o
a. JLFQC (%\i—% (1/{%)) = JLFQC (W) = 0+0 This dlverges.

(23 (23 (/a2 43) 043
b'JLTC( 5n )‘JL@( sn \1n) )= MM {75 )= "3

Conveges to Z”T?’

is i - ies: (£ — V(1 L\4(L_Lyi(Li_1
a. Thlslsatelescoplngserles.(3—5)+(4 6)+(5 7)+(6 8)+"'

_ 1,1 1 1 1,1 0~ L
Sn=3+1 "3 nd T 3T170-0=1
The series converges to % .
> 3”+( 4)" 0 3\ " A\" oo 1\" oo 2\ "
b. Z;—an =2(6) +(?) =2(§) +2(—§)
n= n= n= n=

Each of these is a geometric series with \r\ < 1, s0 each part converges

(2) (=5

) 9
The sum converges to + =1—-=
IO T () 5

[Sa{[N}
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