Calculus and Linear Algebra I Week 2 Exercises

Week 2: Functions
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2. Single
Solve 522 = z* — 14.
r12 = £V2, 234 = +iVT

T12 = j:\/?, X34 = :|:Z\/§
T12 = :l:\/éu T34 = iﬁ
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(d) T12 = iﬁ, T34 = ﬂi\/5
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Solve z* 4 42 = 20z + 2® — 16 (Hint: x = 2 satisfies the equation).

saa = {12 -1 = iV7,—1+iVT}
1234 = {1,2,+1 — V7, +1 +zﬁ}
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function has the roots: z1234 = {—4,5,7,1} 7

L 72% — 2127 — 1672 — 140
4 172% + 9922 + 2232 + 140
1 — 923 — 5% 4+ 153z — 140
44 52% — 3322 — 1132 + 140
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Given the following function: f(z) = 2 + ba® + cx — 14 with b, ¢ € R and knowing
that f(1+4) =0, solve f(z) = 0.
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(a) w1034 ={1+10,1—1,£7}

(b) @103 ={1+41—1,7}

(C) L1234 = {1 + i, 1-— ’i, —1 - 7:, -1+ Z}
(d) 105 ={1+14, -1+, -7}

6. Single

Find all the roots (real or complex) of the polynomial

p(r) =24 —8x — 182 +182° — 2* — 42° +af.
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Hint: x = 3 is a root. Divide out the associated linear factor and continue with
more roots that are easy to guess.

(a) 123456 = {-2,-1,1,3,1+4,1 —1i}
(b) x17273747576 = {—2, —1, 17 3, 2 + 7;, 2 — Z}
(C) $17273,47576 = {—2, —1, 2, 3, 1 + i, 1-— Z}
(d) 13172’3,475,6 = {—3, —]., 2, 3, 1 + 7:, 1 — Z}
g
Let f(x) = e %3, Determine the Domain and Range of f(z) and its inversef ' (z).
(a) Dom(f) = [07 OO)? Ra’n(f) = [07 OO),
Dom(f~') =1[0,00), Ran(f~') = [0, 00)
(b) Dom(f) = (0,00), Range(f) = (—o0, 00),
Dom(f™') = (—00,00), Ran(f~ ') = (0, 00)
(¢) Dom(f) = (—o00,00), Ran(f) =0, 00),
Dom(f~') = [0,00), Ran(f™') = (—o0, c0)
(d) Dom(f) = (—00,00), Ran(f) = (0, 00),
Dom(f™') = (0,00), Ran(f™') = (—o0, 00)

(a) Domain(g) = [0,00), Range(f) = (0, 00)
(b) Domain(g) = (—o0,00), Range(f) = [0, 00)
(¢c) Domain(g) = (—o0,0), Range(f) = (0,¢"]
(d) Domain(g) = [0, 00), Range(f) = (0,1

Consider the two variable equation (y — 2)* = 2(x — 1). Which of the following is
true?

y does not describe a function of x and = does not describe a function of y
y describes a function of x and = does not describe a function of y

y does not describe a function of x and = describes a function of y

y describes a function of  and x describes a function of y
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10.

Find the sum of the binomial coefficients:

(a) 2"
(b) n"
(c) (nl)?
(d) "

Total of marks: 10



