
MATH 121 FINAL EXAM

There will be 120 minutes for you to finish the exam, if you ever get stuck, move
on and circle back to it. No calculators, one problem per sheet, 200 points in

total

1. (a) (10 points) What is

∫
tan2 xdx

(b) (10 points) What is

∫
(7x− 4)e2xdx

(c) (10 points) Evaluate

∫
8x

ex2 dx

(d) (10 points) Evaluate

∫ π

0

x sin(8x)dx

2. (a) (10 points) If f(t) is the solution to the initial value problem y′ = et + y, y(0) = 0, find f(0), f ′(0)

(b) (10 points) Solve the differential equation
dy

dt
=

t2y2

t3 + 8

(c) (10 points) Solve the initial value problem y′ + y = e2t, y(0) = −1

3. (a) (10 points) Evaluate

∞∑
k=0

3k

4k+1

(b) (10 points) Determine which rational number has decimal expansion 2.718

(c) (10 points) Determine if the following series converges

∞∑
k=2

1

k
√

ln k

(d) (10 points) What is the Taylor series of
2

x−2ex3 at x = 0, include at least four non-zero terms

4. (a) (20 points) Suppose you are playing a game, there are three choices, you can take a bet, if you
choose to take bet A, there is 10% probability of winning $5000, 20% probability of lossing $2000,
hence 70% probability of not lossing or gaining anything, if you choose to take bet B, then there is
28% probability of winning $1000, 72% probability of lossing $100, and if you don’t bet at all, you
are guaranteed to win $200, should you bet? if so, which bet should you choose?

5. (a) (20 points) The time(in minutes) required to complete an assembly on a production line is a ran-

dom variable X with cumulative distribution function F (x) =
1

125
x3, 0 ≤ x ≤ 5

(a) Find E(X)
(B) Compute V ar(X)



6. (a) (30 points) In a certain town, there are two competing taxicab companies, Red Cab and Blue Cab.
The taxis mix with downtown traffic in a random manner. There are five times as many Red taxis
as Blue taxis. Suppose you stand on a downtown street and count the number X of Red taxis before
the first Blue taxi appears
(a) Determine the formula for Pr(X = n)
(b) What is the likelihood of observing at least four Red taxis before the first Blue taxi?
(c) What is the average number of consecutive Red taxis prior to the appearance of a Blue taxi?

7. (a) (20 points) Let X be a normal distribution with expected value 3 and variance 4
(a) what is the probability of X ≥ 7
(a) what is the probability of X ≤ −1
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3
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(b) 2.71J = 2.7+0.015=2,7 t
= 2.7 ty =  ¥9

(c) Let flock ,¥ ,
x 22

,
floc) is continuous and decreasing ,
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integral test : fifcxldx =
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+ . . .

4. Cal Let X be the money you gain
Choose bet A : FIX ) = 5000.0 . It f - woo ) . 0,2 to . 0,7=100

Choose bet B : FIX) =/ ooo . 0,28 -1 f- too ) . 0.72=208

Don't bet  
: ECX) = zoo . I = zoo

But  then 208 7200 > too

Therefore you should bet for B



5
. The probability density function is feet = F' txt si

Cal EH ) = fotxfcxldx .

-

ftp.xsdx-zox4/o=tFlblVarlxl=fotxTtxldx-EH5=foFnx4dx

- I self - I =

f .

X satisfies geometric distribution with p  =  t
,

where p is  the probability of  a

Bed taxi showing up

(a) Pr ( X -

- n ) = IET ft )

I b ) Pr I X 24 ) = I - Pr I x S3 ) = I - Po - p ,
- Pa - Ps = I - I - Ef - Eff - f I = tf

Cd EIXK =  ¥z=5

7 . Since X satisfies a normal distribution with expected value 3 and variance 4
,

=
.

. 2 satisfies standard normal distribution

( at Pr I X 27 ) = Pr ( Z ) = Pr ( 222 ) = Pr ( 220 ) - Pr ( o Ez ez )

= I - AG ) = Oi 5 - 0,4772=0,228

(b) Pr ( X E - t ) = Pr ( E ) = Pr ( z E - 2) = Pr ( 222 ) = 0,228


