MATHEMATICS 101E MIDTERM 6 April 2013

QUESTION 1 The blanks below will be filled by students. (Except the score)
Surname: Name; .Group Number: | List Number: Score
Signature: Electronic Post(e-mail) address: Student Number:

!_For the solution of this question please use only the front face and if necessary the back face of this page.

(7 pts) a) Find tan™!(tan —) + sin™!(sin 2) + sin(cos™! —) =7

(Hint: Conmder the domains of the inverse trlgonometrlc functions.)

(18 pts) b) Evaluate the following limits. (Do not use the L’Hopital’s Rule)

4x — x?
« - :? L3
(9 pts) (i) )l(l_x)r}iln(z_\/}_{) 7

(9 pts) (i) lim_ g’%f‘?‘ -
-1 3T ) = e - I

18) tan(tan M) =ten (-2)=-II
. ol . E =

Sin (qu)

sin(cos™ %-)

I
4
4
5

St

”;Cr') BZ:-)-{,-S‘M (Sf‘)ii)_{-.SW\(/COS —34)——-2_{.%4,%: [
2.

2 FLX =X N _
L) ¢ H4X - X [ 4X )| smce g=€nx
b) (l-) X:ﬂq LA ( ) /éﬂ X—}L{\‘ 2 VX /J [s continuous

. 32X 4 SinX ?
(i) = £pm
X 400 X+ 4 X =) + 00 /(
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QUESTION 2 The blanks below will be filled by students. (Except the score)
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| For the solution of this question please use only the front face and if necessary the back face of this page.

( sin |x]
x

if —g<x<0
1 if x=0

J x+1 if O<x<«l

. 4
(12 pts) a) Is the function f(x) = continuous on the open interval (——g, 5)‘7

4
sec(%x) if 1 <x<g

\
If not, find the points of discontinuity of the function f and determine their types
by evaluating the one-sided limits.

(13 pts) b) (i) State the Intermediate Value Theorem.(3 pts)

(ii) Using Intermediate Value Theorem, show that the equation e* 4+ 2x = e has at least one
solution (10 pts)

Q) Since y= SINXl 15 cts on (-M,,0) , Y=x+1 is cts on (01)
X

y:Sec(%x) s ¢ts on (4,_%.) > we will consicler the points x=0,1

At x=0: Lim )= Lim SmIXl - ‘Sm(-x):a@rm —SInX - _4

XD~ X0~ X X0 X X0 X
& Lon L(x)= £m (x+1)=4 =[(0) = £ is not cts a+t x=0,sme
X-ot X—3 0 2 .p(x)#«é’r*m F(x).
. X=p~ X=20%F

k2

TYPE: %’umP dl's.conﬂnuﬁﬂ.

At x=41: ¢ = Leem (xp11)=2 & 4 (x)-ﬁfmfc’(
LG M f MRS =g, (21_) 2

= Lo L(x)=2 . Since .f:(:f.)_Bf_Ermp(x £ 1S 0ot Cts af x=1
X1

TYPE . * Remova ble” A\SCOGhnurhj.

—




b) (L) The Intermediate Value Theaem: A furction
AN AN NANNAANAN AR e

Y=£&) that is canrtmoous on a closed interval Lg k]

takes on every value between f£(a) oot £06).
ox
Let £ be o antinods function on +he closed n+eryal Lq b].

¥s Y, s oy value between a) ond £(b) +hen Y=fE)
for some <€ Lqg,b].

(i) Let pix)- eX+2x_¢ cThen £ 15 contirueds evpubere

fO)=4_-.€<0 } By (a corrollary +0) +he lntermediate
{(4)=€42_.e=z250 ) vaglue Theorem £ has at least one zers
n (0,4).

Therefore eX+2%_.e=0 has ot least one Solution.
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r For the solution of this question please use only the front face and if necessary the back face of this page.J

(10 pts) a) Let f be a function satisfying the equation f(x +h) = f(x) + f(h) +x*h + xh? for all x,h € R.
f(h)

hat lim — = 1.
Suppose tha llllir(l) I

(i) Show that f(0) =

(ii) By using the limit definition of the derivative find f'(x).

d
(5 pts) b) Find -&% where y = (secx + tanx)? + (x* + 1)%/2,

(10 pts) c) Find the equation of the tangent line to the parameterized curve x(t) = sint, y(t) = vVt +1 at
t=0.
) 2 2__; N 2o
T = £(0)=0
> N

W
£(x+h) = £(x) £0x) + £(h) +X%h 4 xh™ = £)

(ii) K = Jmre
50 h -0 h
Ch 2
= L -F(h)+h(x+>(h) = Freer [‘Ch>+(x+m)] ,\,j\/éw
) he O . N0 -F(h
Sinee l(m ""“"-*
")—jo
b) y*(SerxH:mx) +(’x 4.1)
PN
%?; 2(secx +1x) o (seex $1aX) +_5_(x+4) "Xf”
3/0 .
_ o(secxatax) o (S€CKTCNX +secﬂx>+:§.,6x 2 1)772 2
O )= st = Jd—f;(: cost dy _ H/d# _ Q_fﬂ 4
y)= Vira = dy = 4 dx T X/t Cosk .Qsﬁs:r' cost
ot it | :
_dy 2 = 4
togent —  Alw 2,

is 4he tagrrd lineat P

i
Lol
+

b

P(o, 1) , M, =Y, > y-1 .—.._.jﬁi‘ =y
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2
(25 pts) Let f(x) = X+l
(x —1)* Dyt (=0, #DV G ta )
(i) Find the domain and, if any, the intercept(s) of f (x). £

X-D-—} y= 1 % (Oji) i$s +he 3-m+c'rc€p’r of -
Since x*+1>0 forany x€ Dg, there is no x- interceptor £.

(ii) If any, find the horizontal asymptote(s) of f(x).

>_<_1_"I.1_. = 4 —4 & the
X— Tao (¥-1)7 79

horizontal asymptote of £

(iii) If any, find the vertical asymptote(s) of f(x).
2

Lo X241 =+, &m X 1 _ oo = x=4 is the vertical asymptoke

X4 (X,1)-'l ’ X3 4= (X-—’)l D.F _F

(iv) If any, find the oblique asymptote(s) of f(x).
There is Do oblique asymptote fo £-

(v) Find the intervals on which the function is increasing and decreasing, and identify the function’s
local extreme value(s), if a sayl where they are faken o
4 x r_x(x ) (x4 1T Q(x’.x_xl—n

£(x) = aX(X~l) 1)2 {x- 1)~
(x_1)‘* T S L (x-4)°
\ 2 1) _ — e 15 increasing on (-1,4)
#-F(X)- - """f(xj ) O:zx;;‘ };’fﬁa) - -8B + o is decreasing on (-, -Jﬂu(u
x# ! ( ) Ffé‘;\g £l <5 o« £ has a local minmuim CJ+X--.L
£(-1)=1/3,

-+
(vi) Identify the concavity and; if any, find the p/m'n t(s) of inflection. T T V=L
~2(x-4)34 A+ BX-1)> _ 2(xATF [3 X+ = (x=41] _hx+g -0

-tf”(x) =
-2 & (x-1)¢ (x-1Y¥4 (x-0M
o f [5 Concave down o (~09, -2) . o X4

|
(T I o f s concave up on( - 2,@) endlex= -2 ;5 Clr-; m.c/echmparr

(vii) By using all obtained above, fill in the following table and graph the curve of y = f(x) on the
back side of the paper. i

— 0D - 02 "‘1 1

— — 0]

oo

f’

+
+ |+
y=1 \ \ e 490 .\—oo\ y=4




/ 2 /.i

inflecHon \ocal min -




