Calc II: Midterm 1

Midterm 1-Solutions (Sketches)
1. Calculate the following integral.

/ex cos(2x) dx

Solutions. Apply IBP twice:

1 1
/e‘x cos(2x) dx = e_xé sin(2x) + /e‘xé sin(2zx)dx =

1 1 1
= e_x§ sin(2z) — e_”’z cos(2zx) — Z/e‘”” cos(2z)dx.
Thus,
L [ e cost2apds = e sin(2e) - ¢ cos(22)
— = — sin — —
1 | € cos(2z)dr = e sin(2z) — 7" cos(22
and hence

4 1 1
/e‘x cos(2x)dr = g(e_wé sin(2z) — e_””é—l cos(2z)) + C
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2. Calculate the following integral.
1
/ tan™" <—) dz
x
Solution. Apply IBP with ¢’ = 1:
1 1 1
—> dr = ztan™! (—) — /x T
T T I+ 5
= ztan™! (

fu

T

L +/ T d
— Tr =
x 2 +1

—> —|—%1n(w2+ 1) +C.

1
= ztan~! (
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3. Calculate the following integral.

/ COS dx
(sinx — 2)(sin® x + 4)

Solution. Set u = sinz then the integral becomes

[ &=

By partial fractions:

1 A Bu+C

=22 +4) u—2 w+4d

which gives
A=1/8,B=-1/8,C =—-1/2.

Thus,
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4. Calculate the following integral.

/\/5+4x—x2d93

Solution.
/\/5+4x—x2da: :/\/9— (x — 2)%dx.

Set © — 2 = 3sinf, then dz = 3cosfdf and /9 — (x — 2)? = 3cosb.
Thus,

1 20
/\/5+4x—x2da::9/cos29d9:g/ﬂ%dﬁz

9 9

Replace 6 = Sin_l(%Q) and sin 20 = 2sinf cos = 2%2—V 9_?_2)2.
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5. Calculate the following integral.
/ e da
Solution. Set u = 22, then integrate by parts:

1 1
/m3e_x2 dx = 5 /ue‘“du = 5(—ue‘“ —e )+ C.



