Review
Fundamental Concepts and Techniques of Calculus

Solutions to the Exercises: Basic Techniques of Algebra

Last updated: 041020

1. Perform Arithmetic Operations with Fractions: 0) (z—-5)2=0,21 =22=5
(@ 7 © 4(x+5v2)* (e - iv2)’ =0,
(b) % 1151:.172:%\/5,1}3:374:—%\/5
(c) 48 (d) 2z +3)(2z+3),x=-3/2
(d) 5 ©) (22— 4)(a? - 2), 2 = /2, +2

2. Simplify (and Rationalize) Expressions Involving Ex- 7. Complete the Square and find the Vertex:

onents and Radicals:
P @) (z—2)% -3, vertexV = (2,-3)

(@ 571, or1/5 (@) V10a™b (b) 3(z —1)% +9, vertexV = (1,9)
(b) —12523 (h) 2¢/2 + 92 (€) 2(z +5)? — 47, vertexV = (-5, —47)
(©) =3/5 35 (i) 3v10 8. Solving Quadratic Equations by Factoring or Using
(d) (=27) N1 the Quadratic Formula:
(&) 25 () /100
Y — [
(f) IE\‘"/@ (k) 3(\/6*\/5) (a)$1—3,$2— 3
(0) 1 = —1, 22 =2
3. Simplify Expressions Involving Absolute Value: (€) 21 =—-%,22=3
(@) %\/5_5% (d) z1=—6,22=7
(b) —1 e z1=22=3
(c) -1 ) 21 =1440,20=1—1

4. Simplify Expressions Involving Factorials: @) = + 2 T2 !

9. Solving Inequalities:

(@) 120 (b) 1344 (©)2
@ x> -2
5. Manipulate Logarithmic Expressions: (b) 2—-V2>2>-2+2
(@) 6 () -3 <z <0,andz >3
(b) 2 (d) -3<x<—1,andx > 3
5
(C) 6 (e) S = (la 2) U (67 OO)
(d) 3 (f) =z >3
(e) —2 10. Solving Inequalities Involving Absolute Values:
1/3(y4-4)%/3
(f) logs (L0500 @1<z<3
(@) —2In2+61n3 (b)) 0>z>3
(h) 4In6 —2In5 (©) (_007%)U(%97OO)
6. Factor a Polynomial and Solve: (d) [3,00)

(@ Bz —2)3Bx+2) =0,z = 2,2, = — 11. Solve Exponential and Logarithmic Equations:

wN



(@) xr1=—-5,22=2
(b) z = %(4 — log, 3)
(€) 1 =In(5), xo =im
(d) z =In(7)
e)r=e*-2

M r=ve+1+1

(@ z=1
(h) ¢§_1
(i) = =2
i) == 25(5+4x/ﬁ)

12. Find the Equation of a Line:

@ y=3/4x+1/4

(b) y = —15/8x + 5/2
(c) y=-1/6x+11/12
(d) y=4x -3

() y=—-2x+10

13. Find the Distance and Midpoint between Two Points:

(a) d=10, m= (5,4)
(b) d= /289, m= (0,5/2)
(c) d=+/37/9, m=(—3,7/6)
14. Graph the Quadratic Equation (Conic):
@ y=—5(x-3)
with vertex at(3, 0)

) (z— —) +(y+ %)2 = 1; circle of radiusr = 1

and center a(% -3).
= 32; circle of radius4v/2 and

©) (z—1)*+
center ai1, O)

(d) i)l n? L% — 1; hyperbola with asymp-
tOteSy =1 i S(x+4), foci iy = (-4 -
IVOL1), B = (—7 + 1V91,1), vertices
Vl - (_%_%\/?71)1 VQ ( 7+2\/?71)

and centef—3,1).
15. Find the Composition of Two Functions:
@ (o @ = 3+ 5+ 1L (fog) =
T3tz 1/2
(b) (go f)(@) =z, (fog)(z)=x

16. Find the Inverse of a Function:

(@) 3552
(b) f~1(z) = V4 —a?
(C) 7235 1

2: parabola, opened downwardly

(d) f is not injective (one-to-one) oR, since, for
example,f(3) = f(—%), as can be easily

verified. Therefore,f is not invertible onR.

However, the restriction of to [ 2,00) is a
bijection from [—2 2 o) onto [-% o) whose
inversef~! : [-2,00) — [-3, )is given
by f~Hz) = -3+ \/z+2Z2 forall z €
[ 249,00)

(e) #

17. Find the Domain and Range of a Function:

(8) D:(—00,00); R:[0, 00)

(b) D13, ] (=1, 00)

(c) D:-2,2; R:[0,2]

(d) D.(—oo,3/5), (3/5,00); Ri(—00,00)
(€) Dy = [-3,3]\ {1,2},

) = (—00, =6v3] U [0, 00)
(f) Di(=3,3)i Rl 0)

range( f

18. Determine Whether a Function is Even, Odd or Nei-

ther:

(a) even
(b) odd
(c) even
(d) odd
(e) odd
(f) odd
(g) neither
(h) neither

19. Graph Exponential and Logarithmic Functions:

(@) Di(—5,00), Ri(—00,00)
(b) D:(—o00,0), R:[4,00)
(c) D:(5,00), Ri(—00,00)

20. Manipulate Complex Numbers:

(@) 6 —22i
(b) —10
(c) 4+
(d) 1-34

297

(e) 949 949 i

21. Finding Powers and Roots of Complex Numbers Us-

ing D’Moivres Theorem:

(@ 8
(b) -8



(c) -i (e) The six roots 064 are

20 = 2
(d) Letp = arg(16+}2i), then the two square roots s =1+4iV3
of 16 + 124 are given by
29 =—14+iV3
zZ3 = -2
20 = Qﬁe%i 24 =—1— iv3
2, = 2¢/5e it s =1—iV3.



