MATH 140 Final Exam — Solutions

1. (10 Points): Solve the following by completing the square.
4o* — 120 —11=0
Solution: z = 3/2 £ /5.

2. (10 Points): Solve the inequality and express the solution in terms of intervals.

|6 — x|
3

+2>1
Solution: §,g
55

3. (10 Points): Find the point-slope, slope-intercept, and general forms of the equation
of the line that passes through the points (4, —5) and (—3,6).

Solution: y+5=—-H(xz—4)ory—6=—-2(z+3),y=—-o+2 Ty+1la=9.

4. (10 Points): Use the quadratic formula to find the zeros of f and find the maximum
or minimum value of f(x) where

f(z) = —32° — 62 — 6
Solution: z = —1+4, max at z = —1, f(1) = —3.

5. (15 Points): Find all values of = such that f(z) > 0 and all x such that f(z) < 0,
express your answers in interval notation.

fz) = —2* +122% — 27

Solution: f(x) > 0on (=3, —v/3)U(v/3,3) and f(z) < 0 on (—oco, —=3)U(—v/3,V/3)U
(3, 00).

6. (15 Points): Find all solutions of the equation.
¥+ 2?—14r —24=0
Solution: z = —3,—2.4.
7. (10 Points): Find the quotient and remainder if 323 + 2x — 4 is divided by z* + 1.
Solution: Q(z) =3z and R(x) = —x — 4.
8. (15 Points): Given the function,

212 —2xr — 4
)= 2 —x—12

Find all asymptotes, intercepts, and holes. Also determine where the graph crosses
any horizontal asymptotes.

Solution: y-intercept at y = 1/3, z-intercepts at x = —1,2, vertical asymptotes
at x = —3,4, horizontal asymptote at y = 2, no holes, does not cross horizontal
asymptote.
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9. (10 Points): Solve the equation,

Solution: z = 3.

10. (15 Points): Solve the equation,

Solution: Solving gives z = 3 +1/10 but the only solution is x = 3 + +/10.

11. (10 Points): Write the expression as one logarithm.
1
5log, () — 5 log;(3x — 4) — 3log;(bz + 1)

Solution:

oo G V)
S\ Grr1)p V314

12. (10 Points): Verify the following identity,

cot(0) + tan(f) = csc(f) sec(d)

Solution:
cos(f) sin(f)  sin*() + cos*(0) 1
t(0) + tan(f) = = = = 0 0
cot(#) + tan(f) sin(6) * cos(0) sin(#) cos(0) sin(#) cos(0) cso(f) sec(f)
13. (15 Points): Verify the following identity,
1 _ sin(z) sin(y)
cot(x) — cot(y)  sin(y — )
Solution:
1 1 1 i i
_ _ | | _ .sm(x) sin(y) ' _ RHS

COt(ZL’) _ COt(y) cos(z)  cos(y) cos(z) sin(y)—cos(y) sin(z) COS(.T) sm(y) _ COS(y) SIH(ZE)

sin(z) sin(y) sin(z) sin(y)

14. (10 Points): Find the exact values of the following,

Solution:
(a) tan(57/6) = —1//3 (c) sec(2m/3) = —2
(b) cos(—117/6) = /3/2 (d) cot(3m/4) = —1
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15. (10 Points): Find the amplitude, the period, and the phase shift and sketch the graph
of,
f(z) = —2sin(3x — )

Solution: Amplitude is 2, period is 27/3, and phase shift is 7/3.
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16. (10 Points): Find all solutions of the equation,

4sin®(z) cos(z) — 3cos(z) — 4sin®(z) +3 =0

Solution:

4sin*(z) cos(z) — 3 cos(x) — 4sin’*(z) + 3 = (cos (z) — 1) (4sin*(z) — 3)

cos(x) =1, so x = 27n.
sin(z) = £4/3/2, so © = 7/3 + 2n and x = 27/3 + 27n.
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17. (15 Points): Find the exact values of,

(a) sin (111—2”) (b) cos (111—2”) (c) tan (111—2”)

117 2r 7w
Note that — = — + —.
ote tha B 3+4

Solution:

. 117 L 27T+7T L 2 <7r)+' (7r> 2T
sin B = sin 5 1 = sin 3 COS 1 sin 1 COS 3

So the value is

VBV2  1VD_ VAWB-1) VBB

2 2 4 4

tan(11n>zsin(1f—”): Vi-v2 V-2
() " ViV Vi V2
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