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MATH 1910 EXAM I

100 points
NAME:

Please place the letter of your selection in the blank provided. These questions are worth five points each.

1.

2.

3.

4.

T

D The function f(z) = T2 18
(a) continuous everywhere. (b) discontinuous only at x = 0.
(¢) discontinuous only at x = 1. (d) discontinuous only at z =1 and x = —1.
(e) discontinuous only at =0, x =1 and z = —1.

Justification: Note that 1 — 22 = 0 when x = 1. These values of z result in division by 0 for the
function f and hence are points of discontinuity. The function f actually has vertical asymptotes at
both of these input values.

Problems 2-4 refer to the function whose formula is given below.
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C The function f has a vertical asymptote

(b) only at x = 0.
(d) only at =0 and = = 2.

(a) at no value of z.
(c) only at z = 2.
(e) only at x = 1.

D The function f has a discontinuity

(a) at no value of x.
(c) only at z = 0.
(e)only at z =0,z =2, and z = —2. .

(b) only at x = —2.
(d) only at x =2 and = = —2.

A

Which of the following statements is true at x = 1?7

(b) f has a jump discontinuity.
(d) f has a vertical asymptote.

(a) f is continuous.
(¢) f has a removable discontinuity.
(e) f is undefined.

Justification: The graph of f has no jump, tear, or hole at the input value z = 1.



5 pts 5. D Which of the following limits would be used to determine the formula for the derivative
function of g(z) = 322 — 17

(a)  lim (3h% 1) (b) lim (8 +Gh + 342 1)
(c) hlii)now (d) hli_H}O [3($+h) —fll] — [3_%. _ 1]
(e) lim B+ h})i] — 3a”

Problems 6-8 refer to the function f whose graph is given below.
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5 pts 6. E According to the graph above, we have

() lim f@)=-co (b) lm f(r)=5

(c) limof(x) =.5 (d) limof(ai) =-5

(@ lim f@) =1
5 pts 7. B According to the graph above, we have

(a) lim f(z)=0 (b) lim f(z)=-1

r——1" r—s—17+

(c) limli flz)y=-1 (d) lim ) f(z)=0

@) lm f(@)=-1
5pts 8. C According to the graph above, the function f has a non-removable discontinuity

(a) at no value of z. (b) only at x = 0.

(c) only at z = —1 and x = 0. (d) only at x = —1.

(e) only at x = 1.

Justification: The graph of f has a jump at + = —1 and a tear at x = 0. These input values

therefore represent non-removable discontinuities for f. The function does not have jumps, holes, or
tears at any other value of x.



5pts 9. A Suppose the tangent line to a function f at the point (3, f(3)) is given by y = 4.52—3.8.
What is the value of f'(3)?

(a) f'(3)=45 (b) f(38)=-38
() f'3)=3 (d) f(3)=-97
(e) f'(3)=0

15 pts  10. Counsider the function f(x) = %

(a) At what values of x will f have discontinuities? Show your work. (Do not classify the disconti-
nuities yet.)

Solution. Discontinuities will occur at input values that produce division by 0. Observe
?-32=0=2(>z-3)=0=2=0 or x=3

(b) Are any of these discontinuities non-removable? Justify your answer.

Solution. Observe that
T —3

f(fﬂ):m

1
=— aslongasz #3
x

Based on this simplification, we see that x = 0 is a non-removable discontinuity. (Also, x = 3 is
a removable discontinuity.)

(c) Are any of these discontinuities removable? If so, determine the limit of f(x) as  approaches
this z-value. You must show your steps for full credit.

Solution. As mentioned in Part (b), 2 = 3 serves as a removable discontinuity for f. Now

1
1 = lim — =-
lim f(z) Jm = =2
. . 4zt — 3z +1 .
10 pts  11. Consider the function f(z) = —EhA_g Evaluate lim f(z). You must show your steps for
Tr* — T——00

full credit.

Solution. Observe
4zt — 3z +1 . 4z 4

wlnfloo 524 — 8 winfloo 5zt - 5

10 pts  12. Use the limit definition of the derivative to determine the formula for the derivative function of g(z) =
322 — 1. You must show all of your steps for full credit.

Solution. Observe

gz +h) —g(z)

12 _ .
g = R h
. [Bz+h)?—1] - [32? — 1]
= lim
h—0 h
. 322 4+6zh+3h2—1—-322+1
= lim
h—0 h
. 6zh+ 3K°
= lim
—0 h
= hhm (6 + 3h)
= 6z



10 pts  13. The derivative function for g(x) = 322 — 1 is given by ¢’(z) = 6z. What is the formula for the tangent
line to the graph of g at the point (—2,¢(—2))? Show your steps.

Solution. We know that g(—2) = 11 and we know ¢’'(—2) = —12. Therefore, the tangent line will
be given by the formula
y—11=-12(x+2) or y=-120—13

10 pts  14. The graph of a function f is shown below. On the grid provided, draw a rough sketch of its derivative
function f’.
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