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Analysis 1, Summer 2023
List 4

Review for midterm exam

Calculate the following limits:

32® — 20 + 1 1 np )t =
(a) lim v 20+ (c) nh—r>I<>l<>(4 +1)

o500 625 + 22+ 2 + 19

32 —2x+1 @ (f) lim (4" +n)'/" =

xaoo6iv3+$2—|-$+19 9
Sr—1 1 r° —4xr — 21 10
. 1) lim ———————— = | —
(c) :1513(1) (x—xQ x) = 7] () soT2?— 11z +28 | 3

: ) 3_ Q2
(d) lim (V9n? + 5n — 3n) : (h) lim v 82" +3x+5 =[5]

n—oo a—0 19 — 6x® + 2t — 120+ 1
Suppose lim f(z) =
z—10~

(a) If the graph of f has a hole at x = 10, is it possible to know the value of

lim f(z) from only this information?

z—10*
(b) If the graph of f has a hole at x = 10, is it possible to know the value of
f(2) from only this information?

(c) If the graph of f has a jump at = 10, is it possible to know the value of
lim f(x) from only this information?

z—10+

(d) If the graph of f has a vertical asymptote at x = 10, is it possible to know
the value of 1im+ f(z) from only this information?
z—10

|No|, but it must be either 400 or —oc.
(e) If the graph of f has a vertical asymptote at = = 10, is it possible to know

the value of lim |f(z)| from only this information?

z—101

Match the functions with their graphs:

1 x—1 x3 x

(a) —— (D) (c) 5= LIV) (b) (I111) (d)

r—1

(1 (1) (1) (1v)
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At x =9, does the function

20 —1 ifx <1,
f(x) =< logs(z) ifl<ax<9,
N ifz>9

have a jump, hole, vertical asymptote, or none of these?
because lim f(x) = logs(9)
=9~

For which value(s) of the parameter a does the function
r?—a
€Tr) =
1) 2 +a

have a vertical asymptote at x = 27

2

= 2 does not equal lim f(x)

z—9t

V9 = 3.

For which value(s) of the parameter a is the function from Task 105 continuous?

any

Which limit expression below gives the derivative of 2° at the point x = 27?

(©)

_a® -8 . (2+h)>-38
(8) iy © =5 —
B —38 2+ h)P -1
(B) lim = (D) Jim ————
(a) Find (2'° + 100z + 1000)" =| 102" + 100
(b) Find D[9z + v9z] = D[92 + 32'/2] = |9 + 3/

d d
(c) Findd—[(2x+3)2]:d—[4x2+12x+9}:8a:+12
X X
dy z+12  dfz+12] dJ1 6
Find < for ¢ — S B
(d) Fin dz Y 2z dx{ 2x ] dx{2+x

Calculate f’(2) for the function f(z) = z* + 4.

—6
-+

Find the slope of the tangent line to y = x* + 4z at the point (2,24). This is

exactly the same as Task 109!

Give an equation for the tangent line to y = z* + 4z through the point (2,24).

The line through (2,24) with slope 36 can be described by

y=24+36(x—2)

or by |y = 36x — 48‘ or other formats.

1
Give an equation for the tangent line to y = — at © = 4. y = 22, so
T
y' = Sta73/2 so the slope is y/(4) = SH(4) 7?54 (2) 7 = 5L - L = 31, The line
through (4, 3) with slope T3 is |y = 5 — &=(z —4) |or |y = Tz + 2|




