Math 12
Midterm Exam #1
February 24, 2010

Answer Key

1. [6 Points] Compute the derivative for the following function. Do not simplify your answer.

f(z) = arctan(4x) - arcsin(3z)

1
f'(z) = arctan(4x) - ——— - 3 + arcsin(3z) - 4
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2. [24 Points] Evaluate each of the following limits. Please justify your answers. Be clear if the
limit equals a value, 400 or —oo, or Does Not Exist.
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3. [25 Points] Compute each of the following definite integrals. Please simplify your answer.
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4. [45 Points] Compute each of the following indefinite integrals.
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4. (Continued) Compute each of the following indefinite integrals.

1 1 1
(C)/3dx:/3- 20080d9:/3~ 2cos 6 df
(4 —22)2 (4 — 4sin?0)> (4cos?6)2

1 1 1/ 1 1 |

= | 573 2 = -2 — - - qp== 2 _1
/(2cos¢9)3 cos 0 df /8(:0839 cos 0 df 4/00329 de 4/sec 6 do 4tan9+C
1 z

iV +C

xr = 2sin6
Trig. Substitute

dx = 2 cos 0df VA — 12

(d) /Sin?’:v costz dx = /sin2 z cos*zsing dr = /(1 —cos’z) cos*zsinz dx

5 7 5 =
:—/(1—u2)u4du:—/u4_u6du:/—u4+u6du:_u+u+C: _ cos $+COS 1‘+C
U = Cosx
Substitute | dz = — sin zdzx

—dx = sinxdx

2

. T . x2 1 sin 6
(e) [ = arcsinz dx = 5 arcsing —

= —arcsinxy — —

1 22
2/\/@ 2 2J) /1 —sin20

2 1 2 0 2 1 c 2 0 2 1
S arcsin x—— St .cos 6 df = r arcsin x—— / St .cos 6 df = r arcsin x—— /sin2 0deo
2 2 ) Vecos26 2 2 cos 6 2 2

2 1 [1—cos(2 2 1
=2 aresing — - / MdG =7 arcsing — - / 1 — cos(20)d6
2 2 2 2 4

-cosf do

2

2 1 1 1, 1
= % arcsinx — 1 [0 ~5 sin(29)] +C = % arcsinx — 16 + 3 sin(20) 4+ C

2 1 1 2 1 1
= %arcsin:x — 19—1— §251n00089+0 = %arcsinx - Earcsina:+ val —224+C




u = arcsin x dv = zdzx
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Trig. Substitute

dx = cos 0df V11— 22
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OPTIONAL BONUS

Do not attempt these unless you are completely done with the rest of the exam.
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OPTIONAL BONUS #1 Compute the following indefinite integral.
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OPTIONAL BONUS #2 Compute the following indefinite integral.
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