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THE UNIVERSITY OF MANITOBA
DEPARTMENT OF MATHEMATICS

MATH 1230 MIDTERM TEST
17 December 2015  1:30-3:30 PM
Examiner: D. Krepski

Name (print):

Signature:

ID number:

Please circle your Tutorial/Lab Section below:

BO1 Fridays 1:30
B02 Fridays 8:30
B03 Fridays 9:30

INSTRUCTIONS:

1. This exam is 11 pages long. It is printed double-sided. There are 9 questions, including

one bonus question. It is your responsibility to check that you have a complete exam
booklet.

2. All questions must be answered in the space provided. Indicate your responses clearly,
showing all of your work with complete explanations and full justification.

3. Do not unstaple the exam booklet.

4. Should you need extra space, a blank page is provided at the end of the booklet.
Please clearly indicate if your response continues on this blank page (e.g. “continued
on p. 117) to ensure your complete response is examined.

5. No aids of any kind are permitted: electronic devices, notes, abacuses,
etc. are not permitted.
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MATH 1230 Final Exam 17 DEC 2015

1. MULTIPLE-CHOICE QUESTIONS

Each of the following multiple-choice questions has exactly ONE correct answer. Clearly
indicate your answer to each question by circling your response.

Marking scheme: 2.5 marks for selecting the correct choice; 0 marks for selecting a wrong
choice, or not selecting a choice, or selecting more than one choice.

" _
(a) Find lin% %33—49
22 12 — VQWV\ 7_( ¥ x-6 _ Q\M Qu 5)(’(}_}
A x>2 K4 2 () ()
B. does not exist
2 Qim 23 Q43 s
D. —1/4 X272 Xt ax3 /‘-(
E. 3/2
’ N < %
. - W Sem
(b) Find lim _ L"V‘ ’“x - _ Mim 2 B
z——00 T — 3% — 923 7 2.2 o .
X>—0 X - A -0 yj’5/x——(1
A. 2/9 &
B. 3/7 = =2
( 2/9 q
~i5g
E. 00

% i~dlcle caninate &\W o
)

$ A O

(¢) Find lim sin(2z) cos(5 H2 ,Q m CvS(zx) 2_ LCS(‘)x)’ g (4 ) 5.3“(5«%\
z—0 cos(3x )sin(4:1:

~ X=20 -3,.\,7;2»&3\“(40 + CJSBX) 4-c ’YHX

AY\)\

A. 2/3

B. 5/% = 2 B _J j 1
€12 z T2

D. 5/4

B. 0
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(d) If 2y +y — z = 23, find the equation of the tangent line at the point P(3,2).

’j,m PL\ (_?‘.‘\ A,t‘gﬁ‘.

Ay_ =-2%("L‘_3) PR {
iy (fadyy)ey 4o
C.y—Z—%(x_;;) | y ) ) . )
,D-..yf,_g_i:%(,x: 3) Thun set x=3, e 2, ank j/“’t
NI VTET eI 0% 53007 g 3 hrO
> 3ty =87
e 2l
|l 31

Vﬂ, 5 Fvwrh/ s(o-\ae {érmw&a B/i«w
32 = 37‘7 (%-3)

(e) The product of two positive numbers is 100. What is the smallest possible value
for their sum?

A. 18 CCUUL ’W\e n«&mb&m X omok J Tﬁm

B 18 —1 (OO YNUALMIZR Y.t SLL\D 61’( *1’ f’b\ﬂ'
€ 20 / d
D. 21 ConStraiat .
E. 22 = 2 lOU o we  wakl o mintwuze
Sum = X*J x L?(_Q’ whare X70- vaet&b’:&(;
_ I I = |0
0O 08 _ A=y == =10,
%\uv\> |- &5 = Then e S T 7

“ﬂuw\ B:(O anck 30 X’ra = 20 -

(f) The n-th order Taylor polynomial of a function f about z = 0 is
Pyz)=1+2z+32> +4z° + -+ + (n + 1)2"
What is f(1239)(0)?

( g (o 2 1y (»
A. 1230! ‘F(®)+f(0)’(+'f,@l§ + '( (0) SC b, b )_)%
B. 1/1230! 2. 2

C. 1231/1230!

@ > ‘Pq‘(o)

i |

- (e

= 4“ (n)(o) =n' (n»(\)
12%01(1231) = 1231

A\
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2. Differentiate the following functions. (You do not need to simplify your answer.)

(a) f(z) = (Inz +sinz)(tanz + 1)
' ? /
/“ ’(X ) = </QV\(X)’§ Si\n X>/(+av‘\7( + ‘ )lﬁ + (J?jﬂ (X) + S (x)) (%OKV\X + \>

€ (;‘ + (OS5 O()> (‘t?kv\x i ‘> ; @h e Lx))(&c?x>

_ e”sin(27)

Pl = Em@) 1588 — *5m (20) ([TT32 )
| — 3x? |
- <€"$W\<’2x) +26xcas(2x)> ! ‘_‘&1' R 67(‘.)’\\/\(21)%: (\' L%Xl)*‘/o._

) - 3%

(o) fi&) =z

T a:xe‘ 2 La() = Aa(x) = e fux)
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3. Circle ONE of the following theorems, and give the full precise statement of that theorem:

e The Intermediate Value Theorem
e The Mean Value Theorem

T\]T : ﬁ ,g(x) XY CUY\f\"nuU‘wj [2as) [a( l;] GU’LOL ;E S S a V\«A.m\_ga{
between ’e(“) 0!\.(‘/(»{(")\) ~Hpan ‘Tﬁurt exishs vofn Tou B) wiiic ,((():5_
/\M_ . gutgpgs& M 1600 § cenbauocs o fﬂ\b} aan A,L"(Z/J*U’V‘('IQQQ
(] (q. \0-) . ﬂw\“’fem &x(S{'S C M (a\g) S\/&QL’K:\é:t/
/S7l(c) = ’F(;)) = -—f'((‘.,)

C

4. (a) State the precise definition of lim f(z) = L.

T—00

Liow Cix) = L FE ,(; Wﬂ £70 ‘WUWL eeisks o veall

AK=200

numbe M sudi thal X7M imp(cc/s L?(X’) - L\ <€,

(b) Using the precise definition of limit, show that lim

z—00 /r — 1

=0.

Lé’t X & T (A/\L\({n' _\C\Q*& —o /R,\A M %LL "{'e‘\:&t

X>‘.‘\/( im\?lxus ‘ <€_} w QO\V& "

Jx—1

(

\Jx—l

< &= = | i

& x| > ¢

=3 B ¥ g 2 .
g*‘ CQLO'-’S& M—; {?* ( _’[(?\Q*V\ gm “H/?\_e (L\go\/e ¢ (,L,\(LLJ\[L{)\)VL(

7 M lmrl‘@ "—‘L/_ < {{) SO ,Qt\lv\ .._———': = L
\IX"l ”X“’ﬂx’ ijx"
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@ 5. A spotlight on the ground shines on a wall 1000 cm away. A person walks from the
spotlight toward the wall at a speed of 120 cm/s. At the moment when the person is
400 cm from the wall, the length of their shadow on the wall is decreasing at 46 cm/s.
How tall is the person?

AX - 120ewss .

X
O J
T h
I A R AN -
A )
mboOcm

When lao-x =400, 1o when x=600 ﬁ__. ~ 46 cw/s.
Gedar driangled: h Y (L comtent).

'/iO\us, \Tmrﬂa‘u‘t ctrﬁ(ouz%a{'lm La/t\/e/b

- h Ax ‘ O_L_:‘,
x> dt oo At

Nn\) WM X:@wcm) g\_},.—_\?_OCM/s JU’IA _4%4‘,’4604\'\-/5,
s ; 7 =

d A
= —h 2o = . -4¢
360 000 \coo
I VR B o™
N h 2

- h: \3% CW\,/S-
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6. Find the absolute maximum and minimum values (if any) of the function

f(z) =x(21 — 22?3, 0<z<6.

Sreavedive: :
~ i g ‘-/ Z
Lho= (2 - 2% x (213 3 55 -2

- @)

(Jl —xz’))’%
= = (- -4p00)

(lex@@
s «2\'7/ 7(
A (8- %)
30 {'(%)—;Q b —Z/z) XZZ | ) —fx!(k/ C((/\Cgﬁ\( =) Ki\l/‘j;
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A )

—

S %= 3lbeing Haomly posc inthe domas () ¢ x£6
V‘ﬁ(l\&ﬁ e on CAJG" lute W\M/Wb\w We must dlzo (;L‘/Lsﬁ’d«ﬁ
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4@\/”’“6 where  wL Lbzcﬂj) AN e 3r—\. S (/Q—d"\’“"k
eNe ’23 whar e /rcé{\\j [

<,?(o e | )

#(55 3)(2/[":‘>1/Z . 3\(7? . 3_5\/24—_51|
A0 (s = 0 e e lagurt
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7. Let f(.’L') = . Then f’(l') = 4(1 - 1"2) d f”( ) o 837(1'2 . 3)

21 @t T ey
(a) Show that f is an odd function.

) [ /_ .(.' . ®)
feo = 469t fuy e e el
C‘k )7»4' ( X = (

(b) Determine the intervals of increase/decrease for f

r(uo Mmc}% yzj\q (P@LV‘\“/QQ1) LUMML "f((");d A /€('(X) 3
blr\(‘lxhvw{v, .

. 'A/an(’lvv (— 90,~-l) Lt )
R 2 . s i
(= x|, x+ | . 1
‘ 4
e ¢ — -+ 3
"{ X} s (QL’F/‘(\-«-EL (S0 N !
Lve 3 wllruurﬁ ¢ 'SH(\) 4 -

(c) Identify all critical and singular points (if any) of f and classify them as local
maxima/minima or neither.

%(x) L\eus Cr‘LtL"caQ, POi/dj (/CL il/ cuw( no %;\r\zw(m/ 'DO“W\Z*S S\

’(0() i3 K‘L—L‘-\Mck L\,(_f WLQ;WO_ 'TYW ’réua tu, \/(9“\/?. (‘03
\.—‘/‘C%. f(‘w S‘t L{Q((\/c.cb\[g "ht/ht.) a l..O[ a,( Myck)() a.w.ck

X’:( 3 a rowQ AV

‘X;” WJ

(d) Determine (if any) the interval(s) on which f is concave up and the interval(s)
which f is concave down.

,r“(x) cb\:,u\g/% g\’jﬂ & /ru(x):() of /(QUL)() i3 unﬁl.:j‘w\uk

f09=0 & Ex(x=5)=0 funchow [E5,-13) (5, 0) | ( “q)) (% %)
¥ - . A
fe== X=0 o x=2 J:—;r X-J2 — — j -+
5 \ K1 §F - + + 3
o o “’u’zj - A - + s +
AFee fo ATl by
4] (e) Provi

(e) Provide a sketch of the graph of f that exhibits all the information you found above

i

(1,2)

N
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. 8. (a) Calculate the Taylor polynomial P3(z) of order 3 about z = 0 for f ( ) =In(1+z).

« . ( 4

w A6 A L@ - 4 ey
Z l/\,

C;o w (¢ &L

(x% 0 AT - (xﬂ)

,
) =

m uv/lt{\ a:O)

-0 . . (:_'__’__yt '-Z:—“ #
o=l « g reEL () + En
0 \
= >g~)(1+_)x/3
2 3

(b) Use P3 to write down an approximation for In(2).

’/7n(2) < P5(|> s I—i +_L :Q

(c) Use Taylor’s formula (i.e. Lagrange formula for the error) to estimate the error in
your approximation above.

Lmn ‘
EB(X) = ’F ('X &)m( )W\I\IVZ, D 5N b{fwzu\ .4 4‘\&(&

(mN
Hérﬁ, a=0, =1, and o = -6 ) 'T(:h beui o wraa
% 47 (x) Gt 3 X
an [Oilj ajt x=0_ %o
. 4) -
@ | < [$9%) o] - | =] - L
[E5 0] / A | T
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5 (bonus) 9. (Bonus!) Suppose f is a differentiable function such that f/'(8) = 2. Find the value of

the limit () — £(8)
. ) —
}EI_)I% zl/3 -9

WITHOUT using L’Hopital’s Rule. (If you do not know L’Hopital’s Rule, do not be
concerned. Solution attempts that use L'Hopital’s Rule will receive no credit.)

Ji {00 -f(8)  lom £ @) x-3

—

B B B 38 K2
_ S foa-fa) (;;/”ﬂ/z)(x " 252 44)
x>% Xx-¥ V 2—
,O(N\_‘O() -_.l,:(f) i “\_\ X e 2X'/34L(

x— B X— 0=

= 2T [\5%4 p) ‘é%* ‘U
“2-[ 4+ 4ag] = 24
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