INTRODUCTION TO POLYNOMIAL CALCULUS
PROBLEMS

1. Straight Lines

In problems (1) through (6) find the slope of the Hine containing the indicated two points.

(1) (0,1} and (1,2} =
(2) (2,3) and (4,7) pnE 2
(3) (1,1) and (3,2) M7 s
(4) (1,4)and (8,2) ™7 L
(5) (~2,3)and (3,1) ~7 (3
(6) (—2,9) and (0,2} AT

Tn problems (7) through (12) find the equation of the line with the indicated slope and
passing through the indicated point.

(7) slope 2 and point (0, 0) Y

(8) slope 5 and point (1,2) v

- 2x
= B

3
+

(9) slope —3 and point (2,-1) 4 = ~d A
(10) slope § and point (1,1) Y= £
{11} slope —w% and point (0, 5) ? = “%}( 5
(12) slope 7 and point (—2,0) }% =3 xeidd
(13) Find the equation of the line with slope 3 and y-intercept 1 i~ _3 j’ﬂw
N

(14) Find the equation of the line with slope 3 and y-intercept 2 4 7z )
Find the slope and y -intercept for the line with equation 6z — 2y = 4 paF LY

(15)

(16) Find the slope and y -intercept for the line with equation 2z + S5y=3 7 =,

(17) Find the equation of the line which passes through (1, 1) and is parallel to the line
y = 3z -+ 2. Yoo B3y |

(18) Find the equation of the line Whicﬁ passes through (2,—1) and is parallel to the
line which passes through (2,0} and (3,2). v PR

(19) Find the equation of the line which passes through (1,0) and is perpendicular to
the line y = 3z + 2 Yo Tmx e g

(20) Find the equation of the line which bisects the line segment from {0, 0} to (2,4)
at a right angle. P S
(21) Find the equation of the line which passes through (0,1) and is perpendicular to

the line z = 3. =4
(22) Find the equation of the line which passes through (2,0) and is perpendicular to
the line y = 1. ME 2

(23) 1f & perpendicular line s drawn from the point (1,1) to the line 2y —z = 4, at
what point does it meet this line? What is the diffgance from the point (1,1} to

the line 2y — = = 4. (Hs, Ys) e
(24) What is the distance from the point {0,1) to the line y = 22 - 37
(25) What is the distance from the line y = 2z to the parallel line y = 2z + 37 3 (T
i =

y

s/



2. Slope of a Curve

In problems 1 - & , you are 1o find the slope of the curve y = f{z} at the point where

+ has the indicated value by calculating W and determining what number it
approaches as h approaches U.

(1) flz)=3z+2, x=1 £y 3
(2) fla)y=2" x=0 () o
(3} f(z}ﬁﬁz roaw 2 (%) =
{4) f{az)ﬁﬂf‘?—“g? =1 ig{a"} g
(5) flz)=a22+220-1, z=0 ) %
(6) f(x)“‘:giﬁgmg, =1 (v) &
(7) f‘(@ﬁx‘;’, =1 o) 3
(8) flz)=2% z=0 AN

3
In problems 9 - 14 you are to find f{z) by calculating iﬁf—}fg—:ﬁﬂ and determining

what it approaches as A approaches 0.

(9) flz) == ¢ar F )=

(10) flz)=2z+5 ey Ly = 2

(11) fla) = 3a° Gy dxy=bx

(12) flz)=a%—2z+3 wrj £ =20t
(13) flz)=2° () €k =3kt

(14) f($)2$3+332 {14) gfgx}:r%;ﬁ%’?;k:

3. Derivative of a Polynomial

¥
(1) Find the derivative of z° (y ax e
(2) Find the derivative of 2z°° () (S X
(3) Find the derivative of 3z — 6 t3y
(4) Find the derivative of 3 oprd Y BT - - L
i L o e £
(5) Find the derivative of 2z* + N S B AR A S 3 e e
(6) Find the derivative of 2% — 22° + 15z (L) e ~AE T TS
(7) Find the slope of the curve y = 2° at the point {1,1) Yy mo= 3
(8) Find the slope of the curve y = 72 at the point (0,0) r) w2
(9) TFind the slope of the curve y = 73 — 12 at the point (1,0) {4} na® ! ~
(10) Find the slope of the curve y = x4 — 948 4 5z + 3 at the point where z = —1 47 JoaETa
(11) Find the slope of the curve y = 0750 — 5022 at the point where z =1 &itD pa= O
(12) For what values of z does the curve y = x= — 2z + 3 have positive slope? Negative
slope? Zero slope? €ir)pett WL ) nsgl X e
(13) If a ball is thrown strajght up in such a way that its height t seconds later is =

s{t) = —16t% + 32t + 6



L4l

11 at  seconds after it is thrown. At what time { does the

£nd the velocity of the ball
hall reach its maximum height (hint: ihe velocity will be positive belore this time

ylih = ~Zuce 2 T |
v

and negative after it). How high does the ball get? (3} yix [5€e
(14) In the previous problem, what is the acceleration of the ball at any time 17 s 2k

cd) ateyE 32 Fige s
4. Antiderivatives of Polynomiails
(1) Find [(Exwii)d:r. R e

(2) Find f(gmg — 4z +5)dx

i3

.ﬁ;‘“

3 -
R 3 e

(3) Find f(:ﬁ‘:’ 1278+ 1de 7 s 3

i e
{(4) Find f(l@a:g — 8z dx = % T Hx - ;

’}5;‘ — .

(5) Find the antiderivative of 2 —5 that has value 2 when z = 0. z 77 ’2 N 5’; =
(6) Find the antiderivative of 823 — 2z that has the value 4 when z = 1. S €3
(7) Find the antiderivative of 2z® that has the value 1 when z = 1. 1T X Te ‘%:
(8) Find the antiderivative of z® —z that has the value when ¢ = 2. {ia{’ S
(9) If a ball is thrown straight up with initial velocity of 64 ft./sec, what will its velocity

be after ¢ seconds? At what time ? will it achieve its maximum height? v L& = Lo I
(10) 1f the ball in the last problem was thrown from an initial height of 6 feet, what = Z S
will its height be after ceconds? What is the maximum height it achieves?

cik)e T bE A O T

rd

5. Definite integrals

1. Find [*(z? — 2z + 1)dz.

2. Find f:(xa + 2)dz.

3. Find fol(ﬁc‘i‘ — z%)dz.

4. Find fg(xﬂ — g™z, for any n = 0.

5. Find the area under the curve y = 72+ 5z fromaz=3tox=4

6. Find the definite integral of v = 210 2% fromz=1tcz =3

7. A particle travels along a horizontal line so that its velocity at time ¢ 18 v{t) =
9t + 3t2 + 1 feet per second. Suppose that at time t = 1 the particle is at the origin. What

is the location of the particle at time ¢ = 37



