MAT 1800 - Fall 2020 Exam Solutions

Problem 1
Part(a):
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Problem 3

Domain of numerator: 5+4z —2? >0 = (z—5)(z+1) <0 = (
Domain of denominator: 2z —3 #0 = z # 2 = (—00,2)U(2,00)

—00,—2) U (5, 00)

Domain of f(z): (—o0, —2) U (5,00)
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Problem 5
Use polynomial long division to find the other factor of p(z):
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p(z) = (22 = 3)(z? =224+ 6) = 2 =+3,1+i/5.

Problem 6
Part(a):
2 -
y-intercept: 40(&;23)) = 1 so it does not exist.
4(x—2)2

a-intercept: Z—=n = 0= 4(r—2)2=0=2—2=0=2=2. Soz has an intercept at x = 2.

vertical asymptote: z(z+3) =0=2 =0,z = -3
4(xz—2)(z—2)

horizontal asymptote: =(@+3)

= asymptote at y = 4.



Problem 6

Part(b):

Problem 7

log(x — 1) +1log(5) = 2 — log(x) = log(bx — 5) =2 — log(x) = log(bx — 5) + log(z) = 2
= log(52? —5z) =2 = 10> =522 — 52 = 100 =5(z* —2) = 20=2 -1
= 12 -2-20=0 = (z-5)(r+4)=0 = z=5x=—4

We can’t have logs of negative numbers, so the only solution is x = 5.



Problem 8

f(x) =472 — 1. Take g(z) = 4%. Reflect over y axis, shift down 1, shift right 2.
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Problem 9

Sides of the top square: = 4+ x + x + = = 4x

Sides of the bottom square: z + = + = + = = 4z

Let the rectangles have length [ and width x. Then the sum of all [ valuesis I+ 1+ 141 =4l
Sum of all edges: 4z +4x +4l=112=8x+4=112=41=112—-8z = 1=28 — 2z
Volume: length - width - height =1 -z -z = l2? = (28 — 2x)2? = 2822 — 223

Problem 10

Part(a):
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Part(b):

glogy 24—3logy 2 _ ylogy 35 _ glogy3 _ 3



Problem 11

(0,20), (4,80)
P4) = 2064’“ =80 = 20¢" =80 = ¢ =4 = 4r =In(4) = r = 21

< ) 31n (4) 1n (64)

P(6) = 206576 = 20e>5 " = 20677 = 20 ¥ 8 = 160 Their population after 6 years is 160.
Problem 12
Part(a):
sin(~17) = sin(~ 77 = sin(7F) = -7

Part(b): 1 ;

sin” (-1 o

tan~!(cos(n)) = tan"!(—1) = o5 12 1) = % = g

Problem 13
3 = csc(f) = 5111(0) = sm(0) =1
sin(f) = 4 = cos(f) =
cos( —-0)= cos(4 )cos( ) —l—sin(%”)sin(ﬁ) = —%% + —@% = —g — %



Problem 14
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Amplitude A = 2. Period P = & = 6.
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Problem 15

(1 — cos()) (cse(x) + cot(x)) = (1 — cos(x)) ( 1 696(3:)) (1 — cosa) <1+Cos(x)>

sin(z) = sin(x)

_ ((1 —cos(z))(1 + cos(x))) _1- cos?(z)  sin®(z)

sin(x) sin(x) sin(x)

Problem 16
cos(2z) +sin(z) =1 = (1 - 2sin*(z)) +sin(z) —1=0 = —sin®*(z) +sin(z) =0
= sin(z) (1 —sin(z)) =0
sinfz) =1 = z=—-, sin(z) =0 = 2z =0,~7

So, the primary solutions are z = 0,



