
MAT 131 Calculus I 
2021 Fall 

Exam 1 Review Solutions 

(1) Find an equation of the tangent line to the curve  at the point . 

(2) Evaluate the limit, if it exists.  Show or justify the steps you use.  

(a)  

(b)   

f (x) = 3x + 2x2 x = 1

lim
x→0

x + 1 − 1
x

lim
h→2

h2 − 3h − 4
2h − 1

Take a derivative to find the slope :

f 4×7=3+4✗ @ ✗=L f
'

(1)= 31-4.1=7

Find the point on the
curve : /@ ✗=/ ,

f-(1) =3 . I -12^12=52 ✓

Use point slope formula
:

Y-Yo =mCx -Xo) or 1×-5=71×-172
we get rid of the f- in the

numerator
.
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Since continuous
¥, @ -1--0 .

Since the denominator is not 0 @ h=z

and since this is a rational function,

we can use DSP :

¥. =÷÷=¥=



(c)   

(3) Evaluate the limit of  and justify each step by indicating the 

appropriate Limit Laws.  

  

lim
x→−3

|3 − x |
x − 3

lim
x→3

4x − 3 + x2

2x2 + x + 1

Hao



(4) Below is the graph of a function .  State the following. 

(a)        (c)  

(b)       (d)  

(5) Prove the following statement using the ,   definition of limit. 
 

   

     

f (x)

lim
x→−3−

f (x) lim
x→1

f (x)

lim
x→−3+

f (x) lim
x→2

f (x)

ε δ
lim
x→3

3x + 2 = 11

= - as
undefined since one sided

limits are different

=P

- as

If we're given
an E > o with

lfcx) - LICE
13×-12-11 I < E

13×-9 / < E

Factor out a 3 .

31×-31 < E

1×-31<43

So he should pick 8=43
So that

o < Ix -al < 8 .



(6) Use the formal definition of the derivative to find  for the function 

. 

(7) Below is the graph of a function .  On the same graph sketch a rough graph of its 
derivative. 

f ′ (x)
f (x) = 1

2x + 1

f

*. .

"
"

Blue is

a roughT
.

/ ! sketch
of

f-Ex)



  

(8) Let  . 

(a) Compute  . 

(b) Determine the infinite limit . 

    

(9) Differentiate the following functions.   
 (a)    

 (b)     

 (c)  

(d)  
  

f (r) = r2 + 2r − 3
r2 + r − 6

lim
r→−3

f (r)

lim
r→2−

f (r)

f (x) = 1 − 3x + 2x3

g(t) = 5t2 − 2
t

f (x) = 1 + x
x2

f (x) = x ⋅ cos(x)

=

⇒

"m for> g- 1¥,=÷ÉÉ¥=r→ -3

OPOT

Using blue
in (a) we see

that as r→ 2 from the left
r-13 is > o

r- i is > o > so
is + 3k2g

r-2 Is < 0

1-11×1=-3-6×-1-1
= 52-2I

'

f- 1×7=10-(-21-1) -i2=1oc_

fix, =Ñ¥4+¥;¥×=/×¥J
f
'

a) = ✗ ¥cos 1×3 1- cosCX) .⇐☒ . = ✗ 1-sink)) -1
cos (X)

=-×snc×)tcos-


