Quiz 6: TRIG SUBSTITUTION

Instructions: write your solutions to the following two questions on separate sheets of paper. Show all work to receive credit. You will have 25
minutes to complete the Quiz and 10 minutes to upload your solutions to the Crowdmark assessment “Quiz 6” located in the Assignments tab of the
Discussion il.earn.

(1) Using an appropriate trigonemetric substitution, convert the following algebraic integrals into trigonemetric integrals without a square root.
DO NOT EVALUATE THE INTEGRAL.

(a) %. (b) / 22VA — 22da. (c) / \/%dx.

(2) Write the following trigonemetric expressions in terms of = given the specified trig substitution.

(a) if x = 2sin 6, write 5«9 ~3 cos @ in terms of .
(b) if x = 3tan @, write In|secf + tan | in terms of x.

(c) if x = 1secf, write cosfsinf in terms of .

Key Idea 6.4.1 Trigonometric Substitution

(a) Forintegrands containing v/a2 — x2:

Let x = asind, dx = acos 0 dé
Thus 8 = sin~(x/a), for —m/2 < 0 < 7 /2. c x
On this interval, cos 8 > 0, so (]

Va2

val —x2 =acosf 2
g i A opposite side
sin = —

(b) For integrands containing v/x2 + a?: hypotenuse
Letx = atané, dx = asec’d df o g . adjacent side

cos = —
Thus § = tan—*(x/a), for —7/2 < § < 7/2. + X hypotenuse
On this interval, secd > 0, so 0 = o A opposite side
an = —F—
Vx* + o> = asecl g adjacent side
; . 7 2.

(c) For integrands containing v/x> — a?: N B hypotenuse
Let x = asec, dx = asecftanf df i LEC - opposite side
Thus 8 = sec™!(x/a). If x/a > 1,then0 < 0 < 7/2; X2 —a?
if x/a < —1,thenm/2 <0 < 7. sec A _ _hypotenuse

4 [] adjacent side

We restrict our work to where x > g, so x/a > 1, and a
0 < @ < m/2. On this interval, tan# > 0, so 4 adjacent side
co = —

Vx* — a2 =atanf opposite side



