@ TAFTCOLLEGE

Math 2100 Analytic Geometry and Calculus |

Catalog Description:

This course is a beginning course in calculus and analytic geometry including functions, limits and continuity,
derivatives, integrals, applications of derivatives and integrals, transcendental functions, and Fundamental
Theorem of Calculus. This course is primarily for Science, Technology, Engineering, and Math majors and is
taught with a computer component (Maple). C-ID: MATH 211. Transfer Credit: CSU; UC.

SLO:

Course #1 - Calculate limits
Course #2 - Calculate and interpret instantaneous rates of change.
Course #3 - Calculate the area under a curve.

Sample Problems:

1. Graph each of the following functions. Make sure to state the domain and range of each function as well.
a. f(x)=5++yx+3

b. gt} =—|t=5|+2
e hix)=2x*—-2x-124

d. f{#) = 3zin(28)
e g(t)==

f. Ri{x)=27145

=1, xr <=2
B plx) =4{-3x -3, —2=xr=h5
—18, =5



Let fx) =x3+2,g(x)} = % & hix) = sin{x). Use these functions to evaluate the following.

a. f(5)
b. g(h(x))
¢ f@)h@)

d. h(Z)- g2

e. f(9(hx)))
£ h(f(x)

e o)
h. f(x)? g
i g(r(3)

Solve the following equations for .
a 2xv+xt +sinlx) = Iy—4xy +2

b. sin(Wi+5=x*+3x+2
c logzy=x+2

B SNFIPY. .
d. }r_2+:: = ros(x)

e (x+ 297 = 3x + sinl0) = 495 + 2xy

Evaluate the following value if it exists.

s L
a. sin (—}
z

e sec(0)
@ oz
e wn(-3
b o)

g cscl2m)



5. Simplify the following expressions
a. (@®+(3+58)°

b, (x* + Tx? —5x2)2

o H5-3p)—(2+4p)—3(2+10p)
d.  sin{0) + lnle) + cos(x)

o t"+:ir’+5

6. Find the area of the shaded regions below.

a. Areabetween f(x) = |x| and the x — axis from ¥ = =3 to x = 2,

3

b. Area between f(x) = 25 — x? and the x — axis fromx = ~Stox = 5.




€. Area between the piecewise function below and the x — axis fromx = 0tox = 6.
aL

7. Find all vertical and horizontal asymptotes for the following functions
1
a.

{x=3)*
2x-5
b. pr—
.. {r=F){x—2)(x+5)
x+4
d (2x+3){dx-7)
- x4

8. Find alinear function f{x) such that f(3) = 7 and f(—1) = %

9. Find the x — intercepts for the following functions.
a. fla)=(z=-3(x"+42+13)

b. g8} = sin(#)

c h(x}=%+l



10. Find the distance between the points P(2.5) and Q(3, =7).

11. Rewrite each of the following radical expressions in exponential form, and then simplify the result as much as possible.
!II_
a. wWx

ETE o

-
ilE



Solutions:

1. Graph each of the following functions. Make sure to state the domain and range of each function as well.

a. flz)=5++Vx+3

-2 4] 2 4 & & 10

Domain: [—3, o)
Range: [5,:)

b. glt)=-|t-5|+2

Domain: (—o2, o)
Range: [—oo, 2]

e hix)=2x*—-2x-24

4 \2 i 2 /a

al

b

Domain: (—os, =)
Range: [—-24.5, =)



d. f(8) = 3sin(28)

e, () =&

f. h{x)=2"145

Jl.-
ki

-3

Domain: (—oo, o)
Range: [—3,3]

=
[=
T

Domain: [—o, 13 U (1, 0)
Range: (—oo, 03 U {0, o)

-H.A. at y=5

2 4 -3 2 -1 0o 1 2 3

Domain: {— oo, )
Range: (5, o)



=1 X< —
g p{x)=4-3x-3 -2=<x=<§
—-18 =5

Domain: {(—oo, oo

Range: [—18, =)
Let f(x) = 2" + 2, 9{x) = % & h(x) = sin{x). Use these functions to evaluate the following.
a f(8)=5"+2=127

b. g(h(x)) = g(sin(x)) =

sinfr) e L.I:'I'.:I

& ) RG) = (7 +2) - (sin()) = 7 singe) + 2sin()
o 1) 0@=un() Q=1 =

e (9(at)) = r(Z) = flesel)) = ese(x) + 2

£ h(f(x)) = sin(x® + 2)

e a)=3-:

bGP g(x) = (7 + 25 (3) = (F e 4 4) - () = o7 a4 2

Loog(r(3)) = o(3* + 2) = g(29) =ﬁ

. Solve the following equations for v.

a. 2xy+xt +sinla) = Iy —dxy +2
= 2xy — Ay + day = 2 — 2% + sin(y)
=2y =3 4+ 4x) = 2 — x* + gin(x)

a 2 = x? + sinx)

-y
Y ax —3



b. sin{y)+5=x"+3x+2
=sin(y) =22+ 3xr—13
-y =sin" x*+3x—3)

—y = 17%%3

=1+ 23y + 2)=cos(x) (v + 2)
= 1 +x*y + 22" = yeos(x) + 2 cos(x)
= x2y — yeos(x) = 2eoos(x) — 1 — 2x°

_Zoos(x) -1 - 2x®

x? —coslx)

— :!_.'

e. (x+2y) —3x +sin(0) = 4y* + 2xy
= xd +dxy + 4y — 3+ 0 =4y + Zxy
=i+ 2xy—3x=10

B 3xr — 2 B iI-=x

x 2

Evaluate the fallowing value if it exists.
a2 En —
a. s5in (? 1

b (D)

e sec{) =1

d. cos (:—"} = %

£ oot [l:Tn) =43

g- osc(Za) = Undefined



5. Simplify the following expressions
a. (@ +(+ )¢

=+ a% + 9+ ah + b*
b. (x%+ 7x% = 5x7)°
= (82" = 52%)° = 64x® — 002" + 25x°
& H5-3p) -2+ 4p) - 3(2 + 10p)
= 20—-12p—2—4dp—6—30p = 12 — 4ap

d. sin(0) + Infe) + cos(m)
=0+1+(-1)=0

T4t es
t!.

1 s* & L 1+ g5 4 57
f'H . 3 s : - 2
6. Find the area of the shaded regions below.

a. Area between [(x) = |x|and the x — axis from x = =3 tox = 2.

2N

E - 4 L

(XTI
-
(]

B | D

Areaof 2 Tr’f-.’l.".‘j,'l't’.w‘:%{:ﬂ(:ﬂ - %(2][2] =—+

b. Areabetween [(x) = v25 —x?andthex — axisfromx = —5tox = 5.

1 :
Area of a Half — u!'.'eru'e:E (5 = —u



€. Area between the piecewise function below and the x —axisfromx = 0 tox = 6.

B

Areal — %{2}{4} = 4

Area? = ({4} =8

148

1
Area3 =24 +-(2)(#) =B +4=120r 2=12

Total Area:4 + 8+ 12 = 24

7. Find all vertical and horizontal asymptotes for the following functions

1

da. —{1—3]2
V.A @x=3
HA @y=1
2x—5
b =
A @x = E
2
H.A. iy =c
]
{r=3Wx—2)(x+5)
& x+4
VA, @x =—4
No H. A
{2x+3){dx—-T7)
d —=a
V.d @ x =42

HA®y=8



8. Find a linear function [ (x) such that [(3) = 7and [(—1) = 11

3 11 23
Line that contains the points (3,7) & (— '..—J ¥y =—x+—

9. Find the x — intercepts for the following functions.
a f)=(x-3 " +4x+PN=0x-Nx-3Wx+3z+1)

= x —int: (3,0), (—-3.0), (—1,0)

b. »{8) = sin(#)
Infinitely Many x — intercepts: (0,0}, (4, 0), (27, 0], ...
in general, there are x — interecepts ab the points x = kn, where & is an integer (k € T)
e h(x)=—+1

5
+l=0+——=-1=5=3—-x—x=-2

5
et fi{x) =0 —
Set hlx) = xr—3 x=73

= ¥ — [nt:{—2,0)

10. Find the distance between the points P(2,5) and Q0(3, = 7).

JE=3P +G+7)PF =455 +12° =25 + 144 = V169 = 13

11. Rewrite each of the following radical expressions in exponential form, and then simplify the result as much as possible.

a. i

(7) = et

,H.'T = ¥5/2



f;:‘ﬂ..

5




