MATH 20C: FUNDAMENTALS OF CALCULUS II
WORKSHEET, DAY #14

Problem 1. Evaluate the integral
/xcos(—3a:2 +4)dx.
Solution. We make the substitution u = —3z% + 4, so that du = —6x dz or xdx = —du/6. Then

—d 1 1 1
/xCOS(*?)xQ +4)dx = /Cosu (6u> =5 /cosudu =5 sinu+C = 5 sin(—322 +4) + C.

1
/ (3 csc(3z) + — + 56“"”) dzx.
T
Solution. We have

1 1
/(3050(330) + - —|—5e_”> dx = /SCSC(?)JJ) dm—i—/;dm—i—/fw_w dx = /3csc(3m) dx +In|z| — 5e™".

For the first integral, we let u = 3z so du = 3 dx hence

Problem 2. Evaluate the integral

/3050(3x) doe = /cscudu = —In|cscu + cotu| + C' = —In|csc(3z) + cot(3z)| + C.
So altogether,
1
/ (3 csc(3z) + — + 56””) dr = —1In|csc(3z) + cot(3z)| + In |z| — be™* + C.
x

Problem 3. Evaluate the integral

w/2
/ xcosxdr.
0
Solution. Here we use integration by parts: we take u = x and v = cosx. Thus:
‘ D 1
+ x cosT
1 sin x

+[]10 —cosz
Thus
/xcosxdw =z(sinz) — (—cosz)+ C = zsinz + cosz + C.
So by the Fundamental Theorem of Calculus,

/2 /2
/ xcoszdr = (zsinx + cosx)
0

= gsin(ﬂ/Q) + cos(m/2) — cos0 = % -1
0

/ €% cos x d.

Problem 4. Evaluate the integral
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Solution. Here we use integration by parts and the little trick of solving for the unknown integral:
‘ D 1
+ e cosx
— | 2e**  sinz
+ [ 4% —cosx

Thus
/62” cosz dr = e**(sinz) — 2e2*(—cosx) + /462””(— cosz)dr = e**(2cosx + sinx) — 4 / e*® cosx dx
so solving for the integral, we have
5/62“" cosxdr = e**(2cosx +sinz) + C

or
1
/e% coszdx = 362I(2 cosx +sinz) + C.



