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Math 141 Name:

Joseph C Foster June 1st, 2017

Summer 2017 Time Limit: 55 minutes
Midterm 2

This exam contains 10 pages (including this cover page) and 13 questions.
The total number of points is 100. You have 535 minutes to complete the exam.

Read cach question carcfully. Wlhen specified, you must show all necessary work to reccive full
credit.

No calculator/phone/smartwatch allowed under any circumstances. Place these iteins 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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b

. (5 marks) True or False: If fxr) is continmous on an open inferval (a,b), then f attains hoth an

absolute maximum and an absolute minimun in {(a, b).

A. True @

(5 marks) Fill in the blank: Let f{x) be continuous over the interval [e,b] and differentiable at

every point of1 its interior (a.b). If f(a) = f(b} then there is at least one number ¢ € (a,b) at
which F' (e y=0O )

(5 marks) Fill in the blank: Let f(x) be a differentiable function. Let ¢ € R be a point such
that f/{«) = 0. Them;

o If f"(c) <0, f(c) is a local (oY)

o If f"(¢) > 0, f(c) is a local N UM

o If f"(¢) =0, f(c} could be either.

For questions 4-G, choose the best answer. There is only one correct answer but you may choose
up to two. If you choose two and one of the answers is correct, you will receive 2 marks.

(5 marks) What is the derivative of f(r) = sin™'(z)?

o -
1—ua Tl 4t

R D,

iy T+a?

(5 marks) What is the derivative of f{r) = tan~!(:x)?

Pl
-

(5 marks) Which of the following is the tangent line to the function f(r) = x° +
(2,9)7

A y=2r+1 [ C. }y =4r—3

B.y=3r—-1 D.y=58c-95

1 at the point



Math 141 Midtern 2 - Page 3 ol 10 June 1st, 2017

In questions 7-17 yon must show all necessary work to receive full eredit. Unless speeified,
vou do not need to simplify your final answer.

7. (8 marks) Prove that the function f(x) = 2° 4 2* — 1 has ezactly one real root.

Floy=c+ -1 =~1 O e

6@\ Oho'-ﬂfjé , SO Suce ¢ & contmnueds, bﬂ
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O(x) >0 on (Fi-E,X) ond. F(00)<0 on . ,,3 “>o
(or Vice versey. Bub since ()= 5= *695 >
s 16 ok bhe cose. Thus o0 o0
exist ond  Flx) los exdly one (09

T

€.

8. (8 marks) Evaluate lim (& + x)"/"
=00

( = ‘/J:.}
o \/_jx, n (6 +—xw
it (e5%x)” = [im o
L —D> D K09 =
I (£7400) ln (™)
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= ‘lf"\ < o — 5 00 o=
oC —2 0 \ <A < e
t eﬂxte W Fie 400
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(.1 +1) S 60z yeon 180027 +3) _
9. Let f(r) = — Then f/(x) e and f7(x) = R When asked for

points. lllClll(lL bo{h the & and g coordinate.
(a) i (1 mark) Does the curve intercept the a-axis? If so, give the point(s) of interception,
If not, say why.

No since 3(x+1) >0 Coc ol oC.

ii. (1 mark) Does the curve intercept the y-axis? If so, give the point(s) of interception.

If not, say why.
3o+ 3 ) _Y
CCO): o -9 - -9 - 3 )(,O_;/B)__/

(b) i. (1 mark) Does the curve have any vertical asymptotes? 1f so what arc they”
( I -~ +
Az =) K13
£ |oc=d 7 = 7
Vecticod asymptotes o€ | |

ii. (1 mark) Calculate lim f(x). Does the curve have an asymptote at positive infinity?
T=0

I s0, what is it? 7
des (3™ 1)) =d\€ (s
eﬁ ( 13‘\ Ho(\%o’f\b”
3(x + S
::::> Dcl_t-i\:oo ﬁ =3 - ﬂ&?(ffg'm@
923

 S—
iii. (1 mark) Calculate lim f(x). Does the curve liave an asymptote at uegative infinity?
Iy 00

If s0, what is it? )

chegy (3=
de@ (3o ?(x M\eﬂ ror 2onto aofjmptéte
S R T § ot ﬂeﬁohve ol

——
im0 -4 -
U=
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() i. (1 mark) For what values of & is f(x) positive?

3P+ 1) Yo Cor all
~%“a So phed o £ /3c>3.

C(xx) >0 when 14‘:‘)}000\\5;\*)‘(

ii. (1 mark) For what values of # is f(x) negative?

Lohen ~ L oc L3

(d) i. (2 marks) What arc the critical points of f(a)}?
- S O
a ‘(DC) = O => 603 =¢ =2
o -az-A%0  (ribico POW{' 06\36:0 (

| i 0
dwuctonfwj Clo)=DNE —> =
:)i(gnms%oumd Citrced pomﬁs ot I o= 1D /

i. (1 mark) For what values of «x is f(x) increasing?
NG ¢ W =<
(L=a) >0 Yor &
O
_tox YO when X<

F(x)wo when [0 |

iii. (I mark) For what values of = is f(r) decreasing?

Lohed < >0
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(e) (3 marks) Classify the eritical point(s) you found above as either maxitmun or minimum.

! go(oe3) _  190(3)
o) = - L0

-0 & o (locod) moxmut’

Pl 15 (ot defined ok x=%3 <o bey oG

(f) (4 marks) Which of the curves below represent f(ix). Choose only one. Label the points
found above on your choice.

! "

e
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Of questions 10 — 13, you must answer three questions. If yon answer more than three then
only your best three scores will be counted.

10. (12 marks) Coffec is draining from a conical filter, of height and diameter Gemy, into a cylindrical
collee pot, also of diameter Gem, at a rate of lﬂun‘/mlu Calculate how [ast the levels in both
the pot and the cone are (hdngmg when the coffee in the cone is 5ein deep.
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11. (12 marks) Assume that sand allowed to pour onto a level surface will form a pile in the shape
of a cone, with height equal to the diameter of its base. If sand is poured at 2m®/sce, how fast
is the height of the pile changing when its basc is 8m in diameter.
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12. (12 marks) We want to construet a hox whose base length is 3 times the base width. The material
used to build the top and bottomn cost $10 per square foot and the material used to build the
sides cost $6 per square foot. If the box must have a volume of 50ft3, determine the dimensions

that will minimise the cost to build the box.

C = 6(7\36Lj +2(53C5 )) + )o(zXf)xl)
- 45’&3 +6 0’

o\ 2
:_____> C = 491(3\1?') '{"eol‘x'
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13. (12 marks) A piece of pipe is being carried down a hallway that is 10 feet wide. At the end of
the hallway there is a right-angled turn and the hallway narrows to 8 feet wide. What is the
longest pipe that can be carried (always keeping it horizontal) around the turn in the hallway?

L:L"i' L~

| | T sin(e) = ozp .
> Lt [, ocy '
—_ 190 _pcxle)
> =y L= Sne) .
(o . \ a()\ g
L2 9 Co>® -———P- S
= c(e
= Lz'cose) F<ec(O)

— (0csc(®) + 8 sec ()

—
l

co(:C@) + 8’5&(@5&0{7(@) = O

= \ocsc(63m6C@\ - 67666@7@'“(@)
_ 9 sec(@)teq (@)

L’ — —10cscl®)




