Math 142, Exam 1, Fall 2015, Solutions
Write everything on the blank paper provided. You should KEEP this piece of
paper. If possible: return the problems in order (use as much paper as necessary),
use only one side of each piece of paper, and leave 1 square inch in the upper left
hand corner for the staple. If you forget some of these requests, don’t worry about
it — I will still grade your exam.
The exam is worth 50 points. Each problem is worth 10 points. Please make your

work coherent, complete, and correct. Please | CIRCLE | your answer. Please
CHECK your answer whenever possible.

No Calculators or Cell phones.

1. Find / sin” z cos® zdx . Please check your answer.

Save cosx . Convert the rest of the cosx’s to sinx. The integral equals
/sin2 z(1 — sin? z) cos zdz.

Let uw =sinx . It follows that du = cosxzdx . Thus,

[sin? z cos® zdr = [w?(1 —u?)du = [(u? — u)du

ud ud sinz  sin’z

:E—gﬁ‘cz 3 - 5 +C.

Check. The derivative of the proposed answer is

sin? z cosz — sin® z cosz = sin® x cos z(1 — sin”® z) = sin” x cos = cos®
= sin® x cos® z. v/
. dx
2. Find . Please check your answer.
Va2 +2x+ 17

/ dx _/ dx
Vai$ 20+ 17 S fa? 4 oe 4 []+17 -]

Fill in the box with (one half of 2)? because z? + 2z + 1 = (z + 1)?
dx

dx _/ :/ dx
/\/a:2+2x—l—17 \/x2+2x++17— Vi(z+1)?+16




2
Let z+ 1 =4tanf. It follows that
(r+1)>4+16 = 16tan® 6 + 16 = 16(tan® + 1) = 16sec? §

and dz = 4sec?60db . So,

4 2
/ dr :/786(: edez/Se09d9:ln|sec9—i—tan9|+C
Va2 + 2z + 17 4sec
Va2 +2 17 1
P rert +x+ +C=In|va2+2x+17T+z+1|—-Ind+C

4 4

=In|Vz2+2c+17T+2+ 1|+ K|,

where K = —1n4+C'.

Check. The derivative of the proposed answer is

2(z+1) (z4+1)

2vVx242x+17 _ 2vVx242x+17 _ Vx24+2x+17
Va2 +2z+174+2+1  Va?+2z+17+z2+1  Va?+2x+17+z+1
B (r+ 1)+ Va2 + 2z + 17 B 1
Va2 £ 20+ 17(Va? +2c + 17+ +1) Va2 + 2z +17
. zdx
3. Find —. - Please check your answer.
e

Use integration by parts. Let u = 2 and dv = e 3%dx. Compute du = dr and
v = %18_396 . It follows that

d — 1 — 1
/igf = uv — /vdu = ?xe_?’m + 3 /e_?’mda; = —xe_?’m — 56_3" +C

Check. The derivative of the proposed answer is

(=3)

—1 1
?8_336 + ?6_3”” + 56_3”” = ge 3",



4. Find / ¢’ sin zdz . Please check your answer.

Use parts. Let uw = €™ and dv = sinzdx. It follows that du = 7€’ and

v = —cosx . Thus,

/ e sinzdr = —e ™ cosz + T / e cos xdr.

Use parts again. This time let u = €™

du = 7¢™dx and v = sinz . We now have

/e” sinzdr = —e™®cosx + 7 (e” sine — 7 / e’® sin xda:) .

and dv = cosxzdr. We compute

Add 49 f e™ sin zdx to both sides to learn that

50 / e sinzdr = —e™ cosz + Te @ sinz + C.

1
/e” sin xdx = 50 (—673” cosx + 7e™ sin :L') + K,

where K = C/50.

Tx
/673” sinxdx = 65—0 (—cosx + Tsinx) + K.

Check. The derivative of the proposed answer is

Tx Tx Tx

Z—O(sinaz + 7cosz) + 7% (—cosx + Tsinz) = 5065—0 sinz =e

Tsinx. v

4

T
5. Find /7da:. Please check your answer.
v1+ x5 Y

Let uw =14 x°. It follows that du = bz*dx and

1

at 13 3
/7\/7“ =< [u ' Pdu=_Su?P+C=|-(1+2°)*+C|
V1 + x5 5/ 52

10

Check. The derivative of the proposed answer is

3 2

1—05(1 +2°) 7185t = 2t (1 4+ %)Y v



