Name

Student ID #

Solution

Class (circle one)

Math 1210
Fall 2009

K. M. Golden

EXAM I

Friday, September 18, 2009

9:40

Problem | Points

Score

10

15

20

30

10

SHBA Rl R R

15

TOTAL

10:45



(10 points)

1.

(a)

Find the equation of the line containing the two points P = (—1,2)
and @ = (1,1) in the form y = mz + b.

The slope of the line is given by:

rise  ya—y 1 —2 1

run  xy—x; 1—(=1) 2

We know the line passes through the point @ = (1,1), so when
x =1 we have y = 1.
Using this fact to solve for b in the equation y = mx + b we get:

3 =0
Thus our final equation for the line is y = —%X + %

d
Find the derivative d—y of the expression for y(z) you found in (a).
x

The derivative of a line is a constant equal to the line’s slope. In

this case, the derivative will be —3.



(15 points) 2. Find the following limits.

(a) Algigril0<2 + bAx)

lim (2+5Az) =2+5 lim Az =2+0=2.
Az—0 Az—0

4xh + 5h3
h—0 h

dzh + 53
fim SO0y (4 4 5R2) = 42 4 5(0) = 4x.
h—0 h h—0

VIR = F

(c) lim

h—0

lim vV —|— \/_
h—0

:hm<m f) <M+ﬁ>
= h Vith+z
I r+h—ux
TR h V)
) h
T

1
hi%\/x—i-h—i-\/f
1
CVr
1

2V



(20 points) 3. (a) Let f(x) = x* + 5. Using the definition of the derivative, calculate
f'(z). Be sure to show all of your work.

J(x) = Jim h

f/($):h£% (x+h)2+h5—x2—5
f,(x):£%x2+2xh+h2—l—5—x2—5
() = lm Qxh}j— h?

f($):}g%2x—l—h

f'(x) = 2x

(b) Using your result from (a), find the equation of the line tangent to the
graph of f(z) = 2%+ 5 at z = 2.

The slope of the tangent line is given by f'(x) = 2z. So, at x = 2 we
have f’(2) = 4. So, the slope of the tangent line is 4.

We also require that the tangent line pass through the point (2, f(2))
with f(2) =22 +5 = 9.

So, our line is given by y = 4z + b, where 9 = 4(2) + b and therefore
b=1.

So, our line equation is y = 4x + 1.



(30 points)

4. Find the following.

(a) di (3x5 + z* — 227 + 6)

d
. (3955 4ot 224 6) — 15x% + 4x3 — 4x.
X

(b) / (32 +2)(z — 1) dx

/(3x+2)(z—1)d1’:/(3x2—x—2) dx

:X3—%2—2X+C.

d
(c) v(t), where x(t)=—16t*+4t+ 10 and v(t):d—f
v(t) = —32t + 4.
2
(d) / (z* 4+ 1) dx
0
’ 23 0? 8 14
2 1d:£ 2_ 2—7—0:7 2:7
/O(x-i-)% 3—|—Q}‘0 3—|— 3 3_|_ 3

d
(e) z(t), where d—f = —32t 4+ 64 and z(0) = 50.

dr — 32t 4 64 — x(t) = —16t* + 64t + C

Given z(0) = 50 we get z(0) = —16(0%) + 64(0) + C' = 50
— C = 50.

So, our final equation is x(t) = —16t% + 64t + 50.



(10 points)

(15 points)

d.

6.

A pebble is dropped from a height of 32 feet. Its height above the
ground at time ¢ is given by x(t) = —16t* + 32. Find t*, the time when
the pebble hits the ground. Find the velocity of the pebble v(t*) =
2/ (t*) when it strikes the ground.

When the pebble hits the ground z(¢*) = 0. Solving x(t) = —16t* + 32
for this value we get:

0=—16(t*)?+32 — 16(t*)? =32 — (1*)? =2 — t* = V2.
To find the velocity we must calculate the derivative of position:

d
ot) = - (—16£° +32) = —32t. For t* = V2 we get v(t") = ~32v/2.

(a) Find the antiderivative of 32 — 2x + 2 that has the value 10 when
T =2.

/(3x2—2x+2) dr =2° —2* + 22+ C.

We know 2% — 22 4 22 + C = 10 when = = 2, so we can use this
to solve for C.
22 -2242.24C=10—C =2.

So, the antiderivative is: x3 — x2 + 2x + 2.

(b) Find the position z(t) satisfying Newton’s law

d*z

S 3

dt?
such that z(0) = 0 and 2/(0) = v(0) = 32. Be sure to show all of
your work.
d*x

d
=32 d—f = 324+ Oy — x(t) = —1612 + Oyt + Cy. We're

given z(0) =0, so z(0) = =16 - 0 + C; - 0 4+ Cy, and thus Cy = 0.
We're given 2/(0) = 32, so 32 = —32- 0 + (4, and thus C} = 32.

Therefore, x(t) = —16t% + 32t.



