Calculus and Linear Algebra I

Week 2 Exercises

Week 2: Functions

1.
| MULTI | [LO point] [0 penalty] [Single] Shuffle
For which z is 2> =52 +6 >0 7

Factorizing: 2° — 5z + 6 into (v — 3)(x — 2) and equating to 0 shows v = 2 and
x = 3 are the roots of the function. By inspection, we find that *> — 5z +6 > 0 for
x € (—00,2) U (3,00)

” MULTI H [1.0 point] [0 pena]ty] [Single] Shuffle

Solve 5z? = z* — 14.

(a) 15 = +V7, 234 = +iV2 (100%)
) 19 =4V, 134 = £V2
() 19 = £V?2, 254 = VT
(d) z12= +/2, T34 = +/7

Rearrange 52 = 2* — 14 into z* — 522 — 14 = 0. Now solve for x* using quadratic

DEv25+4-14 549
2 =¥ R

Ly = 9 T

i\/_;i T1234 = {ii\/§, iﬁ}

formula:

| MULTI | [LO point] [0 penalty] [Single] Shuffle
Solve x* + 42 = 20z + 2® — 16 (Hint: x = 2 satisfies the equation).

a) T1244 :{ 2, —1—iV7, —1+z'\/7} (100%)
) {12+1—@f+1+zf7}

(c) 1, {1,1,—1—@\/_ —1+zﬁ}
) { J

2,2, -1 — —1+iV7
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Using the hint:
( z* —2°+42>—202+16) ~ (z—2) =2° + 2° + 62 — 8

s
3 + 4a?
— 23 4 222
62?2 — 20z
— 62% + 122
—8x + 16
8r — 16
0

Noticing that x = 1 is also a solution:
( 3 +x2+6x—8) +(:c—1) =22+ 20 +8

—7* +2?
277 + 6
— 2% 4+ 22
8r — 8
—8r + 8
0
—2+4-4- —242¢/—
Finally, using quadratic formula: x = 5 8 = 5 ‘ = —14+iV/7
4.
”m” [ 1.0 point] [0 penalty] [Single] Shuffle
Which function has the roots: z1934 = {—4,5,7,1} ?
(a) f(x) =a" — 92° — 5a? + 1532 — 140 (100%)
(b) f(x) = 2* + 52 — 332% — 113z + 140
(¢) f(z) ="+ 72° — 212® — 1672 — 140
(d) f(x) = 2"+ 172° + 9927 + 223z + 140
Check the values of f(1), f(—4), f(5), f(7) (they all should be 0).
d.

| MULTI | [LO point] [0 penalty] [Single] Shuffle
Given the following function: f(z) = 2 + ba® + cx — 14 with b, ¢ € R and knowing
that f(1+4) =0, solve f(z) = 0.

(a) z193={14+1i,1—14,7} (100%)
(b) 21,2,34 = {1 + i, 1-— ’i, —1- i, -1+ Z}
¢)

d)

L1234 = {1 +1,1—1, j:7}
ZL‘1,273 = {1 + le —1 + i, —7}

x1 = 141 1is a root of f(x), therefore xo = 1 — i is as well (f(x) is a polynomial
with real coefficients = f(x) = 0 implies f*(x) = 0" = f(z*) = 0 where * denotes
complex conjugation). Note that the product of all roots should be equal to 14 (note
that (x —z1)(x — 22) (x — 13) = 2° + a2’ + Br —xy20m3). (1—i)(1+i)=2=a3="7
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| MULTT | [ 1.0 point ] [O pcnalty] [Singlc] Shuffle

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

p(z) =24 —8x —182% +182° — 2* —42° + af.

Hint: x = 3 is a root. Divide out the associated linear factor and continue with
more roots that are easy to guess.

(a) T128456 = {—2,—1,2,3,1 41,1 —i} (100%)
(b) T1,23456 — {—3, —1, 2, 3, 1 + i, 1-— Z}
(¢) 123456 ={—2,—-1,1,3,2+14,2—i}
(d) 2123456 =1{-2,—1,1,3,1+1i,1—1}

| MULTI | [1.0 point] [() penalty] [Single] Shuffle

Let f(z) = e %3, Determine the Domain and Range of f(z) and its inversef*(z).

(a) Dom(f) - <_OO7OO)7 Ran(f) = (07 OO),
Dom(f~') = (0,00), Ran(f™') = (—o0, 00) (100%)
(b) Dom(f) = (—o0,00), Ran(f) = [0, 00),
Dom(f~') =1[0,00), Ran(f™ ') = (—o0, c0)
(¢) Dom(f) = (0,00), Range(f) = (—o0, 00),
Dom(f') = (—o00,00), Ran(f™') = (0, 00)
(d) Dom(f) = l07 OO)? Ra’n(f) = l07 OO),
Dom(f~') =1[0,00), Ran(f~') = [0, 00)

e® is defined for all real values, and 0 < e* < 1 for x € (—00,0], and 1 < €* < o
for x € (0,00). Since e is invertible, then the domain of f~' is the range of f and

the range of = is the domain of f.

8.
”W” [1.0 point] [() penalty] [Single] Shuffle
Let g(x) = e ****7. Determine the Domain and Range of g(z).
(a) Domain(g) = (—o0,00), Range(f) = (0,¢e"] (100%)
(b) Domain(g) = [0,00), Range(f) = (0, o0)
(¢) Domain(g) = (—o0,00), Range(f) = [0, 00)
(d) Domain(g) = [0,00), Range(f) = (0,1]
e s well defined for all real values, and it has a maximum at x = 0. Thus, its
range is (0, £(0)) = (0,e").
9.

” MULTI H [ 1.0 point] [0 penalty] [Single] Shuffle
Consider the two variable equation (y — 2)* = 2(x — 1). Which of the following is
true?




Calculus and Linear Algebra I

Week 2 Exercises

10.

) y does not describe a function of x and z describes a function of y (100%)
) y describes a function of  and z describes a function of y

) y describes a function of z and z does not describe a function of y

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

(

(a
(b
@

x s simply a quadratic function of y, but y(x) takes two values for every x (namel
py a q Y, Yy Y 4

+/2(x—1)+2)

| MULTI | [1.0 point] [ 0 penalty ] [Single] Shuffle

Find the sum of the binomial coefficients:

Total of marks: 10



