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9. [13 points] Simba is currently practicing his tennis swing by hitting a ball against a wall.
During his first attempt he only managed to hit the ball 5 times. Each time he practices, he
manages to hit the ball more so that in his nth attempt he hits the ball 2n? + 2n + 1 times.
After 10 attempts he stops and makes the following claim:

[Simba’s Claim: I must have the hit ball at least 800 times!|

The total number of hits in his first 10 attempts is given by the following sum:

10
H=Y) (2n*+2n+1)

n=1

a. [3 points] Find a definite integral for which RIGHT(10) = H.

i AK:I’M
H= Z (2><'L+tx+l)Ax , So
h=|
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Q (2x‘+2x+i) 4%
s 0

Answer:

b. [3 points] Using only your integral from part (a), is it possible to evaluate Simba’s claim?
If so, evaluate his claim using this integral.
Note: To earn credit, clear justification based on your integral must be provided for the

answer you circle.

Answer: Based only on your integral from part (a), we can conclude that Simba

Circle your answer.

Hit the ball at least 800 times  Did not hit the ball 800 times @ssible i teu)

Justification:

Since 2xt4+ 22X+ s rncmi.vxj on [0,10"3

(becawse its Jercvokive, 4X+2, 1 ?05’1'41”9->,
RIGHT (10) > ffo (zx*+2x +1) S
0

\o £
=| (% -—OF = 7763
s -;—X?'i-x?‘-rxlo '[(3(1006}-}-\054\0) 3

We bwow he Whiv ab leagd 777 Fomes, but he might-
hok love made i+ to %00,

This problem continues on the nezt page.
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This is a continuation of the problem from the previous page.
For your convenience, a reminder of the setup is included here.

Simba is currently practicing his tennis swing by hitting a ball against a wall. After 10
attempts he stops and makes the following claim:

[Simba’s Claim: I must have the hit ball at least 800 times! |
10
The total number of hits in his first 10 attempts is given by: H = z (27':,2 +2n + 1).

n=1

10 10
c. [4 points]Note that Z (2n*+2n+1) =2- z [% (n*+ (n+ 1)2)] ‘
n=1 n=1

(You do not need to verify this.)

10
Use the resulting formula H =2 Z [% (n2 + (n+ 1)2)]
n=l1

to find a definite integral for which TRAP(10) = H.

S‘H F% " dox

Answer:

d. [3 points] Using only your integral from part (c) is it possible to evaluate Simba’s claim?
If so, evaluate his claim using this integral.

Note: To earn credit, clear justification based on your integral must be provided for the
answer you circle.

Answer: Based only on your integral from part (c), we can conclude that Simba

Circle your answer.

Elit the ball at least 800 times | Did not hit the ball 800 times  Not possible to tell

Justification:

B&W.sz- 1$ ConcadR we TRAP({O) .,
& Gn puer @stimafe for Y M‘er*aﬁr Istcé
eans e tnieare| 5 A Un de~estHmare ©
e Sum, The in{—eﬁmﬂ 15

z
i ah 2 Y20y - R%63
vty = 2 3\ = 20 -30) = 3.

Sy Yo Sum 18 at least Hood mudy.
(Ad—v\c,\ VoQue oF Sumis €90, TRAP s Muck clogen
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