MATH 121 (9am, S.Smith) Exam 3 Solutions Fri 12 Nov 2004

1. (10 pts.) Give ezact values for cos(27) and sin(—7).

Use period, negative-angle identities and “special angles”: Then

£) = ? and sin(—7) = —sin(}) = | —

cos(£2T) = cos(2m 4+ £) = cos(

N

2. (15 pts.) Given sint = 2 and the condition ¥ < ¢ < m, find cost.
By Pythagorean identity, sin®>t + cos®>t = 1.

So ()2 +cos?t =1, giving cos?t = 1 — 122 = 2 50 that cost = &/ 22 = £2.

Since 5 <t <, the cosine is negative, so cost =| —13 |

3. (15 pts.) State the amplitude, period, and phase shift of f(¢) = 3 cos(2t + 7).

Sketch the graph of this function.

Amplitude ; b = 2 so period 27” = 27” =[n]; ¢ = %, so phase shift
b 4
4. (15 pts.) Ifsint = .6 and cost = .8, give ezact values of sin(¢ + %) and cos 2t.

3
1 2n
(Use identities, and you need not simplify.)

sin(t + T) = sint cos(Z) + costsin(T) = .6(3) + .8(%) =| .3+ .4V3 |.
cos2t = cos’t —sin’t = (.8)2 — (.6)> = .64 — .36 = | .28 |.

5. (15 pts.) Is “(sinz + cosz)? — 1 = sin 22” an identity ? (Why/why not?)
: the left side multiplies out to sin®z + cos? z + 2sinx cosz — 1,
which using the Pythagorean identity 1s 1 + 2sinz cosx — 1 = 2sinx cosz,

and so equals the right side sin 2z using the double-angle identity.



6. (15 pts.) Give the ezact value of sin~*(—¥3).

2
Give at least one solution of sin 3z = —?. (5 pts. extra: What are all solutions?)

The range of sin™" (the part of the domain of sin that we use) is from —5 to 3,

iy _ [Tz
2) =5}

s0 sin™!(—

To get one solution, we apply sin™! to both sides of the equation to get
V3

3z =sin"'(-%)=-%, 50z =] -7|
(But note that —%7’ = 47” 15 another angle whose sine is —é, giving another
solution x = —%”; and we get further solutions by adding to either of these any

whole-number multiple of %)

7. (15 pts.) (a) Solve In(z +8) —Ilnz = 1.

8

Ezponentiate both sides: £& = ¢! -1

=e',orz+8=ezx;s0(e—1)z=8andx =

(b) Give a degree-4 polynomial with real coefficients and roots 1 + 7 and 2 — 3.
Can use (any constant multiple of ) (x—(1414))(z—(1—1))(z—(2—1))(x — (2+1))
=|(2? =2z +2)(2* — 4z + 5) | = (z* — 623 + 152% — 18z + 10).




