
MATH 141: Some Practice Final Problems
Here are problems that cover the last two weeks of our class.

Thefinal is cumulative; youshould lookatPracticeMidterm1+2andMidterm1+2aswell.

1. Compute this integral:
∫ 1

0

( 6∑

i=1
(i+ 1)x i

)
dx

= S
.

(2x + 3x + 4x + 5x +

+ 6x5 + 2x b)dx

= 2 + 3 + * +5 + - +!
= x + x + xi + x

+

+ x + x")
= 1

=

+ 1 + 1 + 1 + 1 + 17

- (0 + 0 + 0 + 05 + 00 + 0x)

= E



2. Evaluate the following expressions. If applicable, you are allowed to use Fundamental
Theorem of Calculus.

(a)
5∑

i=1

f(i)
i given that f(x) = x2

(b) d
dθ

∫ θ

−π

sin x dx

(c)
∫ 5

1

x2 − 1
x− 1 dx

2

=
= + + + +

= 1 + 2 + 3 + 4 + 5 =

=B by FTC Part 1
,
sing is continuous on

IR

=I
= (, (x + 1)dx

= + x) ,
= E + 5 - (E + 1) = 1)



(d) lim
x→∞

x+ 1√
x4 − 2

(e)
∫

(sec(x) tan(x)− csc(x) cot(x)) dx

(f) lim
x→∞

(x5 − x3)

3

largest power in denom is MT = x

E

=
=

= Ssecostan(x)dx - Jesc(x)c + (x)dx

= sec(x) - (- cx(x)) +

=sec(x)+ cx(x) + C
= o - c indeterminate form

lim x*- x=im x(x-
X - c

= c . A

=/



(g)
∫ 1

−1

3x2 + 4x+ 4
x dx

(h)
∫ 6

0
|x− 3| dx

4

[
"

Domain is (a
,
0) U(0

,
c)

,

hence discontinuous
at 0.

We are trying
to integrate on E1

,
13.

FTC requires continuity on E
,
13 to evaluate a

definite integral.Ismar

:we aenabtoa

Sign diagram for X-3

=
+

-

So J. (x - 31dx = (03(x -31dx + (! (x-3)dx

= J.- (x -3)dx + f, (x -3)dx

=- + xx) + [ -x]
= - + 35 - ( + 30) + - - 36 - ( - 33)

=- 2 + 1 + 10 - 18 +-
=E



3. Suppose f(x) = x2. Approximate the area underneath the curve on the interval [1, 2] using
four rectangles and right endpoints.

Only set up the sum; do not compute it.

5

-

n = 4
,

a = 1
,
b = 2

Ax === =
X

,

= a + 1 . x = 1 + 1.4 =
A.

An
As

**

Xy = a + 2 . Ax = 1 + 2 - 7 = 7 ↳
Xy = a + 3 .

4x = 1 + 3 . 7 = I
2

Yy =
a + 4 . 1x = 1 + 4 . 4 =

Approximate area is

A
,

+ An + Ay + Ap

f(x ,
)Ax + f(x)Ax + f(x)(x + f(xy) A x

= Ax(f(x) + f(x) + f(x)) + f(xy)

(+ (f) + (i) + ()



4. Consider the functions

g(x) =
∫ x

0
t2 dt h(x) =

∫ x

0
sin(t3) dt

(a) What is the geometric meaning of the number g(5)?

(b) What is the geometric meaning of the number h(3)?

(c) Evaluate the following expression:

d
dx [2g(x) + 3h(x)]

6

g(5) = J
.

"tet which means the area undermouth the curve

t
on [0

,
5].

h(3) = S
.

"

Since set which means the area underneath the curve

sin(t3) on [0
,

3].

= 2[y] + 3i[h(x)]

= 2Stdt +3since

-x+ 3 sin() FTC #



5. A particle is traveling along a horizontal line. The instantaneous velocity is

v(t) = t2 − 2t− 3

(a) Draw a visualization of the particle with both negative and positive velocity.

(b) Determine the total displacement on the time interval [2, 4]. Did the particle move
to the left or the right of the starting point?

(c) Now determine the total distance traveled on [2, 4].

7

positive velocity
~tity

particle

displacement = f" -(tsat = Je "(+ - 2t - 3)dt =- -2 - 3 + )
= - E - st)"= - 4- x - 4 , (2 -

2
- 3 .2)

= - 28 -( - 10)
Sign diagram of r(t) = +"-Ct -3 = (t -3)(t + 1)

- - 28 + 10

- +

-Y
-l

onlyneed =
the particle moved

v(o) = (0- 3)(0 + 1) =
-

=Et right to units

v(4) = (4 -3)(4 + 1) = t from the starting
So distance = S"(es) of

position.

= Sit : 2 -31 at + t- 2t -cat

= J- (t- 2t -3)d+ + j( - 2t -3)dt

Coext page



= ( ( + + 2+ +3)d+ +[ - t - st]
=- +t + 3t) + - x

- 3 . + - ( - 32- 33)
=- + x + 3 -( + 2 + 3.2) += - 2 - (- 9)

=
= - 20 + 1
= - 20 + 24

= It



6. Evaluate and fully simplify the following:

(a)
∫

sin2 θ cos θ dθ

(b)
∫ √

π

0
x cos(x2) dx

8

Sin = (sing
pick inside ofei

= Su du = + c

u = sin

du = cosd

=Ein

pick inside of composition

-
= J

.

*

cos (a) . I de

u = x

du = 2xdx = sin (a) 1.
Xdy = tda =sin (n)- Esin (0)

left : whe x = 0
,

u = 0 = 1)
right : When X=

,

u =



(c)
∫
x2
√
x+ 1 dx

(d)
∫ 1

0
cos

(
πt
2

)
dt

9

use precalls to simplify

↓
pick inside of

composition
= f(u -1da

u = x + 1

du = 1 . dx = f(a - 2x + 1) - x

*
du

Need X2
,

solve for x

X = n - 1

x2= (x- 1)
=J= - 2n

=
+ at)da

=-n
=

- 2 . =n
=

+ zn + c

(* - * (x+
*

+ (x + 1)
*+

= cos(a). de

u= t

da= t =Sin(a)(
dt= da

left : when t = 0
,

n = 0 sin
right : when t = 1

,
u ==

=It


