MATHEMATICS 101E © . MIDTERM 31 MARCH 2012

QUESTION 1 The blanks below will be filled by students. (Except the score)
Surname: A 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.J

cos(3x)

(x-3)

[12 pt] a) Find the limit: lin}; =? (Do not use the L’'Hopital rule).
X—>

[13 pt] b) Find all points on the curve x2y? 4+ xy = 2, where the slope of the tangent line is —1.
(Use the implicit differentiation).
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[15 pt] a) Let

Fit) { g(x) cos%‘ x#0
0,

x=0
where g(x) is differentiable function with g(0) = g'(0) = 0. Show that f(x) is differentiable at x = 0.
[10 pt] b) Find the equation of the normal line to the curve given by the parametric equations
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[8 pt] a) Show that the equation

3
=g has at least one positive root.

[9 pt] b) Given that |f'(x)| < 1 for all real numbers x, show that

|f(z1) — flaa)| < |21 — 22

for all real numbers x; and xs.

[4 pt] ¢) Is there a function f(x) such that f(x) is not differentiable at x = 0 and (f{x))? is differentiable at
x = 0. Give reasons for your answer.

[4 pt] d) Is there a function f(x) such that f(3) = 5 and hffé f'(x) = oc. Give reasons for your answer.
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_ . x2+3
[25 p] For the function f(x) = <1

i) find the domain and intercept points,
ii) find all asymptotes, if any,

iii) find the intervals on which the function is increasing and decreasing,

iv) find the local extrema and where they occur,

v) identify the concavity and, if any, find the points of inflection,

vi) sketch the graph.

a) x2—l = o =) X= +1
N y=o
e
{.b) ‘EAY‘YL L"‘é' =& /
- p L}
A =
3
Liow .i-ﬁ = %
® LSl
w= 34 verkicol alym
)
v BB o 4 =)
Y Foo wF-A
' _ _ X )
¢e) ? (%) = e
[x'*a{}
£l 20 ®oep g
XD o =)

Ei‘('x)cc',

L ss D WwR-§4-1]

elw\.. f—:—é = —-0oe
¥t X* |
B x*+3 . _oo
K= xi—|
g=t WA
K=o c.P
u(-1.°)

xe € ..ca,*-")

e (o) WL 1,09)

Me -—e_oovf

e CF'EO'JV]G_




(%21 )"
¥I{D) o e 1?‘7‘\) han = Locall  mox at X =
' < f £ro)="3
{.‘A?—'t} -+ = +
=49 ol (A=) Concave W=

Flimd 7o, (-0,
Com EONSE doudn .

Eilix) ¢2 (141

Mo it lec o powb’

Yw A N A /Tla X=1, NA




