E&!ﬂEﬂﬁl‘g Math 151 - Fall 2023

WEEK-IN-REVIEW

i

MATH 151 - WEEK-IN-REVIEW 12 (5.5; FINAL ExaMm)
JusTin CANTU

Disclaimer: This review does not cover every concept covered in MATHI151 and should not be used as
your sole source of study for the exam. You should also review lecture notes, Week-in-Review problems,
HOGU problems, past exams, quizzes, and homework.
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2. After an appropriate u-substitution, which of the following is equivalent to /
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) None of these.

Copyright (© 2023 Justin Cantu Page 1 of 11

New Section 1 Page 1



MATHEMATICS

TEXAS A&M UNIVERSITY

i

Math 151 - Fall 2023
WEEK-IN-REVIEW

3. For a continuous function f, if f’(3) = 0 and f"(3) = 7, what can we conclude about the graph of f

at x = 37
(a) There is a local maximum at @ = 3.
(b) The absolute maximum is at x = 3.
jThere is a local minimum at « = 3.
(d) The absolute minimum is at @ = 3.

(e) No conclusion can be made.

4. Let b be a real number.
minimum.
local min at x = /4 only
(b) local max at = = 0, local min at z = 4
(¢) local min at = = 0, local max at = = /4
(d) local max at = = /4 only
)

(e) local max at @ =0

fl9=0 = { ha a horizontal tongent @ x-3

gn(b)zz -0 D £ @« concane U/(b @ )C25
4 kad a /ﬂoﬁﬁj nu'n @ x=3

Ly~ 14 lAxt b

-

24
= — + 12x + b has a local maximum or

Find the z-value(s) where f(z) = o

P)=-2(nx 4 -0 | 41)=0- <S50
~4x " +t|=0 or ~%+l=o
tole for Xf(%j'% =((x*)

§'(x) -0

£‘(\3; la- 4¢8<0
20D -

5. Suppose the function f(x)

2+ 48 ZoO

Where does f has a local minimum?

(a) @ =8 only

(b) =1 only

@.1: = —4 only

(d) =1 and x = 8 only

(e) f does not have a local minimum

is defined on all real numbers except z =

\l’/

8 and f'(x) = — =8t
X= 8 X") x:—‘[

\ f[Q) vf»‘[@)(l&) -5

uriteead it

(
I

,5@0 \? x ?

7;% £12)= - 1(;-‘3{;#1) -5
(2-8)4
“#(0-1)(0+4)
B
fis)- THESNESH)

(-5-8)%

(o) =

>0
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T
dr _ = . L . 4x
6. Evaluate lim w; ‘ ’O-[ = /&m ie 4 ,8_ - oo
x—+0 T o X0~ 2% -0
(a) 0
(b) 8
(c) oo
(d) 2
-~
2= 27~
1(5)- 57—
4(3)- 37

7. Approximate the area under the curve f(z) = x> — 1 on the interval [2,8] using three rectangles of
equal width and midpoints.

&-2 b
AX: —_— = — =
(a) 106 3 3°%2
(b) 226 xp=2 2 45 b F E=x,
(c) 80
304 P 2(3)ax + 4(5)ax + f[HAX

(d)
@15‘} = .2/(4?(3)4' !@(5)+.£(;D =2 (3“—( + 5% +7r"‘-.>
= a4 25444 -3) = 2(p0)>/t0

8. A particle has acceleration (in m/s?) given by ‘ca(f-) =12t F)n the interval [0, 10]. If this particle has an

initial velocity of 12 m/s and position of 15 m at f = I, determine its position at ¢ = 5.

(a) 339 m V[O):/l, 5({) :[5/ 5(‘5-): 7

(b) 315 m a]ﬂ_) = Jat b2
(c) 325 m V&/oa:? V[é)‘— Ka(é)d{_: S’ tdt = - +C
311l m

(e) 301 m

a-vo)=C = C-i2

v(E)= bt*+)2

b 3
(6£%t19) At = -ff; +tRELK = 2634 Rtk
15=6(1) =2¢12+tK  or I5=l4+kK = K=|
ey
B*% 2t *’“*7 s(5) = 2-5%112(5) +| = 250460 +( -Tam)
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WEEK-IN-REVIEW

9. Rancher John wants to fence a new pasture using a straight river as one side of the boundary. If
Rancher John has 1200 yards of fencing materials, what are the dimensions of the largest area of the
pasture that Rancher John can enclose?

Aem the ce U dxty =P
(a) 300 yards x 300 yards ?M Qf /{w 4 ax 7
@‘}ﬂ(} yards x 600 yards x X /-}; = XY <«— to0 be wmas M.z,ea(

(¢) 250 yards x 700 yards Ixty = (200 = 7/= 1200~ x
(d) 90,000 square yards 7

(e) 180,000 square yards A-=x ( 1200- & X)
A(x)= 1200x- &x*

A'lx)= RoO - 4x =0

y= 1aoo- 2x = 200~ x{soo) ~1200- 600 —_@

10. Sand is being poured at a rate of 10 ft?/min onto a cone-shaped pile. If the height of the pile is always
twice the base radius, at what rate is the height increasing when the pile is 8 ft high? Recall the
volume of a cone is V' = %m‘zh.

r dav .
(a) F ft /min ( At Ah e
ke fpear) Rl Fe A
2t /mi
87r t/min \ V- __l\;’.ﬂ"r"hf
(c) ﬁ ft /min v=L % *h or V= ﬁ- Th?

AV
(d) (lﬁft,l’min M\/ j’vl p{/u = %(i - 4 Ae _ 1((10)

i

e v TR T-g*

(e) ‘—] ft /min

40 _ _5
2k &M
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11. Let f be a differentiable function such that m ndIf hiz) = 2f( ) , find 1/(3).

@-= W)= 2EBYCH) = ZHR) 24 ¥)(x +/)—4xf’i/)<)
- L £y )ﬂ) _ ‘:(3)4?[3) S
(b) —5 h(3)= - A-3)_al) g2
(c) E (%41 100 = 7 oo
(d) —g
© %
£x)=-bx +5

12. Find the value ¢ that satisfies the conclusion of the Mean Value Theorem for,
the interval [0, 3].

17 "6(3’) g(o) £ ( )

f(x) = —32%>+5x+5n

(a) —

6 »-0
(b)i -3q+t53+5- 5 _ _b-extS
©; >
@ [17 :l—;— - —bc+5 or —4=- bc+5S a 5
() 13 be=9 = €= >"2
13. Use logarithmic differentiation to find the derivative of f(z) = % )
3 lx) 00
O , 400 3% +2) 300 ] (a3 + 22)*® i £(x)= An C—’To
%S @ 12r 1+z) (1+2)%0 (1+%)
(b) =) = [ B4 2w l+x} (1 4 a)300 An 766{)- (X telx tal il )
, 400(32* +2) 300 } 100 An (x3>+2x)~ 200 ij
R = T [on 465 froo n (x°122)
, 400(322 + 2) (2% + 2239 300(a® + 2)"00
(d) () = 206 a +),f,§m 2 ((1 - I_){Sf 209 400 ,_._)_gz;lx ,f_)
o) o) - 4B 2+ 2 0y X |
3(1 + )29 '(\0 _ joo 3’—“;:' - 300 Y3
l()c)
gl(‘f“): (nglgx;ov 110 3Xa+a 300 /
(14x)*°° ISEFTa X+
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14. Find the t-value(s) where the tangent line to the curw{ x =213 —1? +6/ y=—t+ gi? — 6t fis horizontal

or vertical. A 7o
@horizontal at t = 1,2; vertical at t = 0, ‘13 W}N& B 7)%' = _xy’_(k)s
y) horizontal at t = 0, —i vertical at t = 1,2 . ool tompnt => é-\L:o o y l[{;)"O
(c) horizontal at t = %, 1; vertical at t =0 ,ﬂ’/ﬁ—a okx
(d) horizontal at ¢t = 0; vertical at t = %,1 \/ l{’l’)z -3t tq9t-( =0
(e) horizontal at t = 1; no vertical tangents wzi ‘ba‘ dtta=0

3 3 (£-2)(x-)=0

x'[£)= bt 26=0 e

vertical awpmptobes A x'(8)=0
v {) %" or or ,Z'e(sﬁ—‘)=o or ‘£|301‘é,~=‘3 V—#

15. Find a tangent vector of unit length to r(t) = {VIU!, + 5, (14*_’3) at £ = 2.

s - (10 e‘lb-? 4) >
@ (L 2) P < g 2T
(b) (1,1) NN - R 48
(¢) (1,0) " 05) - < ores ) 1€ z

’ &-¢

14 = 5 -

14 r ()= < 4fe = <l 4>
)> Vas

<L i> o= R LMy <baz o <h4h»
17 VT \ 7 (D) J;—tl{‘ \JHl(o M=

16. Determine the values of a and b that mali the fop]fow?g function differentiable everywhere:
Both on continuows

az? + 16z if x < 1 24 e X< |
f(x)z{,2 ! oy [ eax™ e,
br®+b ifr>1 4(56) 10 x ' x5l
ey
=16,b= RIORIORE .
E&a_ 2 a(v) ( /(/;m('[)‘)?- /&.Vnﬁll)c)
Y / Lo 26 X" X1t
: ., = wm
(c) ﬂ-z—geh:? /(A‘W;f?(\“) x= 11 % 3a=-b é"2
—
(d) a=1,b=0 X
(e) There are no such values. a+ lb=5+b
=
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9 9 1 1
17. Suppose [ glz)de = 4. Evaluate [3 — 4g(z)] dx.= g 3dx- 4 g g[y)d)(
Js 5 5 3

(a) 39 q
(b) —13 = 3% ls - ‘1(4)
(¢) 19
a = 3(4-5) -lb = la-lb=-4
—36
29 2 * ~5_ 2
18. E‘\allmte[ (—,,——) dr. = JI 4x - ™~ 0(&6
o .
) -5 2
@&—th (o x QIMIXI]
‘ B - 5+| 1
(b) 6'4 n(2)
135 2
() 5y +2(2) (e _ ZMlX[]
135 4 x4 [
(d) e 21n(2) )
ar q
(€ 22 o) R S A R R 2141
)
(6 7 +1n® Nog 2 - LI aama
ﬁ%( | - —l—(;\’l IS
o135 _ama
h b4
19. E\-‘{Lhmtc/ (3.;- — 10+ Zj_ l) de. = _5,);; —10x+ 3 aurcbom x+C
(a) % — 10z + 3arctanx + C 2 Xa— 10x + Darctom X+
(b) %; — 10x + 3arcsinx + C
. * — 10z + Jarctanx + C
(d) z* — 10z + 3arcsinx + C

Sl
(e) §;1:" — 10z + 3tanx + C
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arccos () A 1 c A,—Ba = <0-l,2-07 = L-1L27
H.I'Lu_)b( l) :B 2 ﬁ = <¢3-lyh-07= <24
e BAV - AC

() 180° — oA [ BACY= ———
() arccos (k) Lhx o3 (<) %S [ (R

Arccos \/6
(e) 'uccos(‘/?’;—‘) _ <-|)17.<2.H7 _ -2+%® _ 6 .3

Tt - Jatie 5120 V5 -2l5

4 BAC= arccon (%>

21. Find the slope of the tangent line to the graph of|z%y® — 3y = 0 Jat the point (1, —3).

IWVW‘R’ ﬂ&ﬁu‘.@n tation
(v) 4 Oy 37\)’0
@ 2yt X (ay)y - 2Y
o eyt 7 ‘(2 ylxaﬁ 0 i

[N

l\JlCr(

a2(N(-3 =
; /c_LT
\/ (" \ 3-a(OH*
2227 g- -+ _A . - o=

2 “alculate i —_— = —_— A
22. Calculate xligl_ G- =2) 5. (3 _J) o

@

(b) oo

(c) 1

(d) —4

7

(e) 6
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i

23. Use a linear approximation at a = 27 to estimate /27.2.

(a) A i(aﬂsx) =4 = L) + §'(a) ax

T ) A ¥ 03, Ax= ARATAEZOL
(b) =
135 -
406 fmﬁﬁ_ Ll(lﬂfial =3 ( —
ﬁ A ~2/3 | ____—| - —_— =
(d) 2 F-3% 7 = W’:\ %)= T 3.4 23
135
803
© 570 z7a = Ho7) 4(29)(0:2)
i | 2 sy —L = 34 _ 4054
= >+ 37 (0-3) = 5(2%) 13 5 135
40
o N
24. Compute lim 5&{'_ 8e73 Aom —‘L'V‘j— =-4
T—’—“m?; 0, awo x—r - == 2%
(a) 0 : -
b) 5 ;((f,y?o% o, azO
) 2
3 2
@_4 e é’wo ) _5;@_X_ _ 5
d) - L o~ M Taex 3
() oo o 3_c?-)t_f, J;y X =
(e) =
/h’ [+2x
25. Caleulate lim [In(1+ 2z) — In(2 + x)]. (0" - &) = @ 2+x
oo 0
(a) O . Y
(b) 1 ._J/n(m %>¢mﬁg __)‘_/L:_OL
'x;o‘ X(/K.f‘)
In(2)
() ~o - An 2
(e) —o0
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A

26. Suppose the function f has domain of all real numbers and f”(z) = 3z(2? — 16)(x — 4). Determine the

a-coordinate(s) of any inflection points.
2"(x)= 3x(x-4) (x +4 [x 4)
'Uo

(a) @ =0,4,—4 only

x=0,—-4 only
(¢) @ =4,~4 only !"()c) 3)(()(*‘1) (x'%
(d) @ =0,4 only n -4 >
(e) [ has no inflection points q" : u ¥ (5) 3(5) (SHI) (5 ) ©

- amd y=0 < 4°@) =3 (a+4) (a-4) >0
B ’rr—t’ 1) (D ()4 <o
| l ) (_5)= 3:(-5)[-5%‘1:)(-5-‘1)"1 >0

27. The position (in meters) of an object is given l)y!s(t} = cos(t) + %tzl Find the time(s) when the
. s . ) )

acceleration of the object is 0 m/s* for 0 < ¢ < 27,

(a) t=73.% V&loaﬁby V(E)= S (€)= —gmt+ __ L
B : (). —cerbr b =0
© t= .5 whortion a2 V'(¥)
=55 COH;=+—217
— & im
@t — 373 2 . T 5‘"\
3
@C"":" u) l._ ¥ u
28, Differentiate f (:c.‘} = arcsin(e“), l |
% l()‘) = A
@f! - e"'f ,l,@tm)l’ (6 »
4etr »
b) f(z) = —
(b) f'(z) Wi ) ’4—@,’__,
n - 484:!: — — egx
© F@) = i
4ete
(d) f'(x) —l:ﬁ
; 4{,_41
() @) ==
Copyright (© 2023 Justin Cantu Page 10 of 11

New Section 1 Page 10



MATHEMATICS

TEXAS A&M UNIVERSITY

Math 151 - Fall 2023

I' WEEK-IN-REVIEW
29. The velocity (in m/s) of an object is given I)\, What is the dlsplaccmcnl of the particle
over the interval 0 < ¢ < 47

K
(a) 4m dirdoce ment = f (3t-F)At
(b) =32 m
(¢) 32 m _[34: —7—{:]‘1
(d) 12m e 0
—4m
_#(4) = 24-28=-%
X
30. A horizontal force of 20 pounds is acting on a box as it is pushed up a ramp that is 5 feet long and
inclined at an angle of 60° above the horizontal. Find the work done on the box.
50 ft-Ib W= F- B - IFI 1Bl s @ = 20(5)c0s 60°
(b) 50v/3 l:L-lb \E\: 20 ,91(000 = 100- _% -50
(¢) 50v/2 ft-Ib 3)- 5
(d) 100 ft-Ib \pl=
(e) 10 ft-1b

31. A plane is flying at 850 mph at N45°E. The wind is blowing at 30 mph at S60°E. Find the true direction
of the plane.

N ~P \Bl= &50
425+/2 + 15v/3 5 —
— arctan [ 120V2 +15V3 | @ |- %0
(a) 8 alctan( 257315 )

B'- §50< Cosks’y AmAST
(b) # = arctan

£y i<
-_-850< E;) 2 7
15 — 42512 ) s
) # = arctan

(s
(1\/5 4252
(e
(5%

42542 4+ 15v3\ W
25V2+ 15

4252 — 15 . .
B—arrran 125V 1 1573 W=%0 < (0 50, —4m30°>
)
125v2 + 15v/3 =30< B, -2
(e) # = arctan *
15 — 4251/2

Wf = < I5{3,-}8 >|
P

P+W = < 425{% +r5|3 4a5{3- 15>
425 (3 —15 425{x-
'bam T L- orctom

K35 R4 15(3 Has{a+ 1513

Copyright (© 2023 Justin Cantu

Page 11 of 11

New Section 1 Page 11



¥ !
= 2 ' 2 3_(, )
(> \ e = | gl | e Dm0 )l e e
W2k u'/a*\
<5 (e W) o :Ji[%ﬂ ‘/zﬂxw
N . 5h ) MB/J. 4
"\ s/a 22
5] 2 3
,,i@_ w't- Zou / C
L (i ST AW
W
U= Amx 2 2
o | W% | S e e [A2x
4y . g < dx
CO R N S [ &
o Gy = ou-l -
@ X 2 \ m'
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