Math 1120 Form A Test #2 Oct. 5%, 2021

Name:

Be sure to show your work!

1 1
e Double angle: cos?(z) = 3 (1+cos(2z)), sin’(x) = B (1 —cos(2x)), sin(2x) = 2sin(z) cos(z)

in(x) cos(y) — cos(z) sin(y),

e Angle sum and difference:  sin(z + y) = sin(z) cos(y) + cos(x) sin(y), sin(x — y) = si
= in( os(x) cos(y) + sin(z) sin(y)

=3
x)sin(y), cos(z —y)=c

e Product to sum: 2sin(x) sin(y) = cos(xz — y) — cos(x +y), 2cos(x)cos(y) = cos(z — y) + cos(x + y),
2sin(z) cos(y) = sin(z — y) + sin(z + y)

1. (25 points) Pythagorean Theorem

(a) Write down the Pythagorean Theorem trigonometric identity relating sine and cosine. Then write down the other version
relating tangent and secant.

Identity #1: Identity #2:

(b) In each of the following integrals, use the proper (inverse) trigonometric substitution to simplify the integral. Do NOT
integrate. Just substitute and simplify.

/ dzx
o | &Y
2y /22 49

5
° / V25 — 22 dx
0

(¢) Given z = 3sin(f), rewrite 760 — 4tan(f) in terms of x.

; . » . . . 325 — 2t +92% +8
2. (8 pOlIltS) Write down the “forms” we would use to find the partial fraction decomposition of - .
z(x +6)3 (22 +x+ 3)2



3. (15 points) Complete the Square

6
(a) To integrate / % dz we would need to split the integral into a u-substitution integral and an integral where
vi+3dr—x

we complete the square in the radical. Split this integral into those two pieces. Do NOT integrate.

/ 6x
T g = n
V1+3x — a2

3
S S
2 —dr+ 137

(b) Compute /

4. (18 points) Integrate!

(a) /xQe“ dz

(b) /sin3(:c) cos*(z) dz

(c) /01 arctan(x) dx



5. (34 points) Integrate!

(a) /ez sin(3x) dx

(b) /tan5(x) sect(x) dx

(c) /de

202 +Tx + 4
() /796(“1)2 do
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Name:

Be sure to show your work!

1 1
e Double angle: cos?(z) = 3 (1+cos(2z)), sin’(x) = B (1 —cos(2x)), sin(2x) = 2sin(z) cos(z)

in(x) cos(y) — cos(z) sin(y),

e Angle sum and difference:  sin(z + y) = sin(z) cos(y) + cos(x) sin(y), sin(x — y) = si
= in( os(x) cos(y) + sin(z) sin(y)

=3
x)sin(y), cos(z —y)=c

e Product to sum: 2sin(x) sin(y) = cos(xz — y) — cos(x +y), 2cos(x)cos(y) = cos(z — y) + cos(x + y),
2sin(z) cos(y) = sin(z — y) + sin(z + y)

1. (25 points) Pythagorean Theorem

(a) Write down the Pythagorean Theorem trigonometric identity relating sine and cosine. Then write down the other version
relating tangent and secant.

Identity #1: Identity #2:

(b) In each of the following integrals, use the proper (inverse) trigonometric substitution to simplify the integral. Do NOT
integrate. Just substitute and simplify.

/ dzx
o | &Y
2, /22 +4

4
0/ V16 — 22 dzx
0

(¢) Given z = 5sin(f), rewrite 460 — 7 tan(f) in terms of x.

: : » . . .. 3z° —z* +92% +8
2. (8 pOlntS) Write down the “forms” we would use to find the partial fraction decomposition of .
23 (x+7) (22 + z + 11)2



3. (15 points) Complete the Square

10
(a) To integrate / S
V1+ 4z — x?

we complete the square in the radical. Split this integral into those two pieces. Do NOT integrate.

dx we would need to split the integral into a u-substitution integral and an integral where

/ 10z
T g = n
V14+4dx — 22

2
—_d
22 — 6z +13 .

(b) Compute /

4. (18 points) Integrate!

(a) /xze_xdac

(b) /sin4(:c) cos®(z) dz

(c) /01 arctan(x) dx



5. (34 points) Integrate!

(a) /ez cos(3x) dz

(b) /tan3(x) sec®(x) dx

(c) /de

(d) / gji _+1;2 dz



