Math 141 Name: -..-O\Llhoﬂ S

Joseph C Foster May 18th, 2017
Summer 2017 Time Limit: 55 minutes
Midterm 1

This exam contains 7 pages (including this cover page) and 15 questions.
The total number of points is 100. You have 55 minutes to complete the exam.

Read each question carefully. When specified, you must show all necessary work to
receive full credit.

No calculator/phone/smartwatch allowed under any circunstances. Place these items in
your bag, out of reach. Cheating of any kind will not be tolerated and will result in a grade
of zero.
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1. (5 marks) True or False: f{z) =x*+ 2+ 5 is cven.
A. True

2. (5 marks) Truc or False: The derivative of f(z) = cos(z) is f'(x) = sin(x).
A. True

3. (5 marks) Fill in the blank: Let f(x) be a function. Then lim f(z) = L if for every

p=re

£ > 0 there is a & > 0 such that
() -LI1<E  henever O L 1X-CV4Q

For questions 4-6, choose the best answer. There is only one correct answer but you ay
choose up to tuo. If you choose two and one of the answers is correct, you will receive

2 marks.

) Tx° 4+ + 4
4. (5 marks) Choose one: lim —————=

rox 3r24+8r
A. m

B.1 D. Does not exist.

5. ( marks) Choose one: Let f(x) and g{z) be differentiable functions. The derivative of

=/-gis
dy df dyg B dg
“dr dr dx C % i =/ dr
dy dq df dy df dg
—_ = oy —— D —m=—.— S
e d f r +g dz dr dr dr +Ig
6. (5 marks) Choose one: Let f(a) and g(x) be differentiable function. The derivative of
y= 1 is
di g r!.r f C di f Jdr  Jidr Jd.r
dr y'—’ cr f T
[l oy el ¢
5 M _ gL - fgﬁ D, dy SE-af

dx ["‘i] dr PE

tr
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In questions 7-17 you must show all necessary work to reccive full credit. You do not
need to simplify your final answer.

7. (6 marks) Find the domain and range of f(ir) = 1 — /.

Domaun [0, OO)
Qonge C (-00, \]

8. (6 marks} Use the Intermediate Value Theorem to explain why f(z) = 2®+/2x + 2 -4

has a root in the interval [0,2].

Floy= o4 J2(o)42 - G = J2'-4 ¢ 0

F(2)= 274 2y -4 = J6 SO

Since € s cortinuaus ond F(0)<O oad
Fl) >0, oy the (ntermediabe Volue Theorer,
C contouns o (oot I the inberved [0,2]
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is continuous at » = 5.

9. (8 marks) Show that the function f(x) = { .:,;

| oA C(QC):(!MS_ZBQC+2 - \7

= -
X 55 o

e C(l) = |l OC1—23Q+2 -17.
X ->5" x-75*

Since  lim E0a = lim C(ac.)*C(s) C <

x -8 x—26%
conbinuous af =5

10. (8 marks) Let f(z) = 3x+1. Use the £, §—definition of a limit to show that ll_lg flx)="1.

| et £>0.

H:(ac.)—H(E O x-cldd
| 3+t - 71<E O<[H-2LD
\3x-61 <& ’
3(3(,-—2\ L&

5= &
\JC—-Z\CE/3 Léﬁ 3

Thus  [m )="7
252
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11. (8 marks) Find the limit of f(z) = ——-—'2;"()_2 as « approaches 3.
— -
Jaxc+1'-2 K+l -4 X5

OIC(—:\S X -4 :all—(:'_v, G ;x,lgz, (-G +2)

| |

= M T dmm ) T e Ba+2)

=273
|
2%
—_—
T sin{z) r? .
2. J . . 3 N = ——— : o fae . e i < 1),
12. (8 marks) Let f(x) 3~ 9cos() Use the fact that 1 T S f(x) < 1tofind il_l_}l(l)f(’l)
| .
m -z = |
A D0
| 1M [ = |
x —0

Thus bj the Sundwch Theoter)
)1M C(JC) :L

X =)0
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13. (8 marks) Use the limit definition of the derivative to caleulate f/(x) if f(r) =4 — 2.

J éf-(.x-rh)z - (.Ll"'acl) \ - (:)C?'+2hx+h?‘) -FJC?“
R N Nad
hlg I I =0 h
_ v
- ||M —-2'\"(‘1‘:‘("'__' = i Z2x-h = -2 .
h—>0 4 h—20 -

.. 202 +5
14. (8 marks) Calculate the derivative of f(2) = Py

Quobl@(}é rale,
| (30 -2)(45t) — (25745)3)
p (3:’) - (BI ’2)2 N

Goplfied . Gx -Fx IS
(3x-2)°
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(522 + 13)(2z* + 3)!

15. (10 marks) Calculate the derivative of f(x) = R
&Xr—4a

6(1) = (5 + 13X 23134—3)“

ﬂ[bﬁ) = (Boc bt \3)(['(29(—34'3)'06\11) P( ek +
+ (102 )( 2>+ 3)" Clrcan.

h(x) = 7x-2 h(x) =7
Quokient ule

C] ( DC> B (7o 2) E(E;acﬂ k3)(66£(2:c3+3)\0+_10;(23&3)[1 = 7( 513 )2 33)"
(7x-2)°

rei—

S5m P“C'edL e 3)|O(7~53 O 2>~ 700 x4+ 6524 =111 x = €0x =27
(7x-2)°

(ol




