
Math 220 Quiz 7 Solution Fall 2011

Section AD1 Tuesday Oct 11, 2011

1. (3 points) Suppose y1 is a function of x for which dy1
dx

= 3y1. Suppose y2 is

a function of x for which dy2
dx

= 8x + 5. If the graphs of y1 and y2 have the
same y-intercept and they intersect at x = 2, then determine the value of the
y-intercept.

Solution: Since dy1
dx

= 3y1, we have from the class note of section 3.8 that

y1 = C1e
3x and since dy2

dx
= 8x + 5, we have by guessing the ”anti-derivative”

that y2 = 4x2 + 5x+ C2. (note that C1 is not necessariy equal to C2). Now we
have that y1 and y2 have the same y-intercept, i.e., y1(0) = y2(0), therefore we
have

C1e
3(0) = 4(0)2 + 5(0) + C2 → C1 = C2.

Now we also have that y1(0) = y2(0), therefore

C1e
3(2) = 4(2)2 + 5(2) + C1 → C1e

6 = 16 + 10 + C2 → C1 =
26

e6 − 1

Now we find the y-intercept which is y1(0) = y2(0), i.e.

y1(0) = C1 =
26

e6 − 1
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2. (2 points) A bullet is fired upwards from the ground at an initial velocity of
1200 feet per second. The height s (in feet) of the bullet above the ground after
t seconds is sm = 1200t − 6t2 on Mars and se = 1200t − 16t2 on Earth. How
much higher will the bullet travel on Mars than on Earth?

Solution: Let se(t) = 1200t− 16t2 be the height of the bullet above the ground
on Earth. Let sm(t) = 1200t− 6t2 be the height of the bullet above the ground
on Mars. We need to find the maximum height of the bullet on Earth and Mars
and take the difference. Now the maximum height will be when the velocity is
zero, so we find the velocity first and we find when the velocity will be zero and
substitute that time in the height equation to find the maximum height.

se(t) = 1200t− 16t2 sm(t) = 1200t− 6t2

νe(t) = s′
e(t) = 1200− 32t νm(t) = s′

m(t) = 1200− 12t

νe(t) = 0→ te = 37.5 seconds νm(t) = 0→ tm = 100 seconds

se(te) = 22, 500 feet sm(tm) = 60, 000 feet
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Hence we have the bullet will travel 60,000 - 22,500 =37,500 feet higher on Mars
than on Earth.
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3. (4 points) An Observer stands 200 meters from the launch site of a hot-air bal-
lon. The ballon rises vertically at a constant rate of 4 meters per second. How
fast is the angle of elevation of the ballon increasing 30 seconds after the launch?

Solution:

Let y be the height of ballon from the ground and θ is the angle of elevation,
then we have

Given dy
dt

= 4

Required dθ
dt

at t = 30 seconds

Relation tan θ = y
200

.

now we need to differentiate the above relation with respect to t, so we get

sec2 θ
dθ

dt
=

1

200

dy

dt
(1)

now after 30 seconds the ballon will be on height equal to velocity times time,
so y = 30 ∗ 4 = 120 meters. we can now find sec θ after 30 seconds to be

sec2 θ =
Hypotenuse2

adjacent2 =
y2 + 2002

2002
=

34

25

so we substitute sec2 θ in (1) and we solve for dθ
dt

we get

dθ

dt
=

1

68
= 0.0147 Radian/Second
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