
MATH 141: Midterm 1
Name:

Directions:

* Show your thought process (commonly said as ”show your work”) when solving each
problem for full credit.

* If you do not know how to solve a problem, try your best and/or explain in English what
you would do.

* Good luck!

Problem Score Points

1 10

2 10

3 10

4 10

5 10

6 10

7 10

70
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agend
my

work

my thoughts while I work

=> Common mistakes made to avoid



1. If
f(x) = x2 − x g(x) = 3x2 − x+ 1 h(x) = sin(x) j(x) = 2x

Evaluate, expand, and/or simplify the following:

(a) h
(π
6
)

(b) j(1) · h(0)

(c) f(x) · g(x)

(d) f(x+ h)− f(x)

2

= sin()=
-

(E) sin

·

= 2' .sin(0) !
= 2 . 0

=
LL

twothre Don't forget parenthesis when multiplying into =2 fersa

f(x)g(x) = (xx)xx +1) x= x + 1) + (3x
-

x +
---E Ta --

dist3x + x +#- x

= 3x +
- 4x3 + 2x

2

-x

Since f(x) = x
- x

look ! threplaces the "x" visually! Now
do it !

Common mistake :

f(x + 2) - f(x) = (x +h)- (x +h) - (xXthe parenthesis !- L

f(x + 2) - f(x)

expand, x + 2xh +k - x - 2 - x" + x

dist law

2xh + h
=

h

·

Eh(2x +h - 1)



2. Short answer questions:

(a) Explain in English the intuition (not the definition) behind the symbols lim
x→a

f(x) = L.

(b) True or false: We can simplify

3(x− 2)2(x+ 3)− 4(x+ 2)(x− 3)2
5x(x− 3)2(x− 2)− 4(x+ 3)

by crossing out the x+ 3.

(c) If f(x) = x− x2, evaluate f(x+ h) and fully expand + simplify.

(d) If F(x) = sin3(x2) find three functions f, g, hwhere f ◦ g ◦ h = F.

3

f(x) is the height of the function at an x-value.

So as the X-values approach a but never a itself
,

then heights f(x) will get closer and closer to the length of
L.

-

L

No
.

(x +3) is not a factor in the global context of
both the

numerator and denominator. The context in which it's a factor is
underlined in purple above.

Mthis replaces x' ( + B)
2

f(x +h) = (x + 2) - (x +h)
2

Compare the notations:

f(x +h)
= x +h - (x +2xh +h) x + h - x - 2xh -h

f(x)
look how Xth f(x) = x3 Verifying :

deal of h(x) first, we know

trak the place of

g(x) = sin(x) ( fogoh)(x) = f(g(n2x)
what it is

X.

h(x) = x #x takes the place
= f((x) of x in g(x)

=
sin() replaces in

f(x)

= (sin(x7))3 = sin(x2) = F(x)



3. Suppose

f(x) =

⎧
⎨

⎩
x x < 1
−x2 + 1 x ≥ 1

(a) Sketch a graph of f(x).

x

y

(b) What is f(1)?

(c) Does lim
x→1

f(x) exist? If it does, find the limit. If not, explain why.

4

Commun mistake #1 : plugging in Zinto-x + 1 is↓negative2

- 22 + 1 = (- 1) . 2 + ) (nw#) .

=- 4 + 1
=

- 3↳- -& Commen mistake #2 :

↳ x < 1 is

↑

x f(x) ↑
- I - I

As of people

0 O
- O this branch on

&&Fright
to the

* · the internal (0
,
1)

.

I - 1 + 1 = 0 Which
means

2
- 22 + 1 = -3

this part was

& Juryoff c
,

L

3 - 3 + 1 = -8
~

f(D = - 12 + 1 gation ( - 1 . P
+ 1 = - +

-⑳

No
,

because looking of the graph aborn
:

, f(x)
=
lim x =↑

X - 1

, + f(x) = !
,

* + 1 =⑳

Since+ , ,
f DNE



4. Perform the given instruction. Remember to use the relevant laws/properties and fully
simplify.

(a) Expand and simplify: 3(x+ h)2 − 1− (3x2 − 1)
h

(b) Rationalize the numerator (remember to simplify):
√
x+ h−

√
x

h

5

-> commen mistake :

3(x +h)
2

+ (3x + 3h)2
-> commen mistake :

because 3(x +h) = 3 . (x + 2) . (x +h)

You can only distribute the 3 to
3(x +h)

2

+ (3x + 3h)2
3 multiplies into 3 terms

.

Don't forget parenthesis. factor of
(x + h)

· because 3(x +h) = 3 . (x + 2) . (x +h)

(A + B)
2

↓S A You can only distribute the 3 to

A- Ar - 3 multiplies into 3 terms
.

(x+4) =
-(x) +Y A - 3x

(A + B)
2

↓
Don't forget parenthesis. factor of

(x + h)
.

S AAr -
h

- A

(x+4) =
-(x) +Y A - 3x

dis + 6 xh + 342=3x h
h

dis + 6xh + 342=3x

=

+34 E x h

= 3 hE x
the only technique to square two terms

.

-- 2 2

↓ ↓ the only technique to square two terms
.

-

(A - B) . (A + B) = A - B G
misea (A - B) . (A + B) = A - B G- 2 2

↓ ↳
- ↓ ↓

h because the numerator are termsFi - !
- Fi !

misea
↓ ↳

-

and exponents don't interact with h because the numerator are terms
terms

.

= -

and exponents don't interact with

terms
.

fras thei =
-

if A thiforgot dinominator fras
+* if A

forgot dinominator
+*



(c) Simplify:

2
x2 + x −

3√
x

√
x+ 1

x

(d) Expand: (x3 + 6)(2x+ 1)− (x2 + x− 2)(3x2)

6

Compound fraction.

Technique: get rid of
nested denominators by multiplying byx

+↑ LCD of nested denominators.

Dof
,

is+
We begin :

two terms - Ftwo terms

--
M&

(-! (f +
+ ( x (x + 1)

L
X -
-

two terms&
2

distributive - (x

----

law

x(x)"(x + 1) + x(x + 1

fraction law

the 5=3t x. (x+) = X
=x

= x
=

+ X
=>

= xi + M

=

- 3x
-

- 3x
~

X

x + x + +
-

You
could have also

factored out x from numerator

↳ Convert to terms
,

no parenthesis.

and denominator
,
then cancelled

.

-F-F
( 1

+6)(2x + 1) - (x
=

x - 2)(3x a) Eit(x3 +6)2x + (x +6) . ) - 3x" - 3x3 + 6x
-

X L

- vivi
I &

-- &
- I- dist

- = 2x
+

+ 12x + x + 6 - 3x" - 3x3 + 6x

- 1 -
2x2 + 6x

=

12x + 6--
Common mistake : forgetting to distribute

the factor of G-1



5. Draw the graph of a function which satisfies the following:

(a) f(0) = 1

(b) f(2) = 1

(c) lim
x→0

f(x) = 1

(d) lim
x→2−

f(x) = 0

(e) lim
x→2+

f(x) = 2

(f) lim
x→−2

f(x) = −∞

x

y

7

↓ You
must pass

the Vertical Lime Test.

↳
both

Dim #X
.5 and Yet

...

must
agree.

L



6. Consider this limit:

lim
h→0

1
3+ h − 1

3
h

(a) Try using Limit Laws to find the limit. What ends up happening?

(b) Now find the actual limit.

8

⑤! inn- (k inoh

limit law
3

,0 O==
The him says you're looking tocreate a global factor of

h-0 = n

the numerator.

So, Simplifythe compound fruction .

!

t Frac law D

frac law

dist law

fran law &
LFirst: frac law ⑤

i
now use limit laws



7. Use themathematical definition of continuity to prove the function

f(x) =

⎧
⎪⎪⎨

⎪⎪⎩

x(x− 1) x < 1
0 x = 1
√
x− 1 x > 1

is continuous at the number x = 1.

9

-

O Showin flx exists
.

limit la as

Mowa have : Im f(x) =inx
x- 1

+

, f(x) = !, [x(x
-) = (, x] (, , x - x

, )
-

limitX
= 1 . (1-1)

laws

= O

Since
,
f= fl , we conclude hi, fl exists and is equal to 0.

② Show f(l) is defined.

f() =0

③ Show , f(x) = f()

from parts O and
,

im f)
= 0 and f( = 0-

:., this condition is satisfied .

By the definition of continuity flx)
is continuous at X = 1.


