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Problem 1: Find the exact value of cos™ (cos ?ﬂ) = 27T / 3

If = cos™! cos ? then 0 is a solution to cosf = cos 4& 3 T and 0 < 6 < 7. The solutions to

cosf = cos i* = are § = 4 +2n7rand9————i—2n7r (neZ),sof=.. — 2;,“;,1()7”,... or
6 = _1071' _4m 27w 87r
- 3 373730

Therefore 0 = 2”

Score: /2
. _1 2m 3
Problem 2: Find the exact value of tan tan<—§> = T
If § = tan" tan =2", then 6 is a solutlon to tanf = tan == and —7/2 < 6 < /2. The
solution to tanf = tan 2 is 0 = —2 +nr (n € Z), so 9 =, -E A so
0 =m/3.

Score: /2
Problem 3: Consider the function f given by

T e, <
p— x p—
4 — =

+7T
4.

DN | —
DN | —

f(z) =3sin(2x + 1), —

Find the range of f. Moreover, find f~! and the domain and range of f~1.

If—%—%§x§—%+%,then—1—%§2x§—1+%,50—72—r§2x+1§%,80
—1 <sin(2z +1) <1, s0 =3 < 3sin(2x + 1) < 3, so the range of f is [-3,3].
If y = f(z) = 3sin(2z + 1), then sin~'(y/3) = 2z + 1, so x = 3 (sin"'(y/3) — 1), so

=L (2) 1)

and the domain of f~1 is [-3,3] and the range of f~'is [§ — %, —1 +

~13

]-

Score: /4
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Problem 4: Find the exact value of csc <tan_1 \/§> =

Since tan~!v/3 = 7/3, it follows that
1. /2 _ I U B _
csc tan \/g—csc(w/?))—m—fT/Q—Q/\/g_

[\
w%
w

Score: /2
Problem 5: Write tan(sec™! u) as an algebraic expression in w.
If § = sec™! u, then secd = u. Now sin’ + cos’# = 1, so :(lji_zz + i::jz = (_,0:29. SO
tan? 0 + 1 = sec? §. Therefore tan? 0 = sec? — 1 = u? — 1, so
tan(sec ™' u) = tan ) = £v/u2 — 1.
Score: /3

Problem 6: Let g(x) = cosz for x € [0, 7], and let h(xz) = tanz for x € (—x/2,7/2). Find

the exact value of h(g7'(=1/4)) =| — 'V 15 :

If 0 =g~'(—1/4), then 0 € [0, 7] and g(0) = —1/4, so cos = —1/4. Since

sin @ + cos?f = 1, sin?f = 1 — cos®> = 1 — (—1/4)? = 15/16, so sin § = ++/15/4. But
0 € [0,7], so sin® >0, so sinf = ++/15/4.

Hence h(g7'(—1/4)) = h(f) = tanf = 228 = IS/ _ /15,

cosf —  —1/4

Score: /3
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