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MATHEMATICS 101E MIDTERM 16 July 2013
QUESTION 1 The blanks below will be filled by students. (Except the score)

Surname: N me: Group Number: | List Number: Score
Signature: Electroni : Post(e-mail) address: Student Number:

I For the solution of this ques ion please use only the front face and if necessary the back face of this page.

[ 17 pts] a) Evaluate the foll >wing limits (Do not use L’Hopital’s Rule).

o sindz — 2sin 2z
[6 pts] 1) cha_r'%( = ) =

| (6 pts] i) lim (22— vAz"—3z) =2

=7

v
[5 pts] iii) Lim (s—e‘i = 2)
Xt L=

[8 pts] b) Let F(x) = (f og) z). Find f'(3) by using the following information:
 The equation of the tang ent line to the graph of the function g(z) at the point (5,3) is y = 4z — 17.

. F(5+hk)—F(5) _
e
(Hint: Use the Chain Rule.)
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MATHEMATICS 101E MIDTERM 16 July 2013

QUESTION 2 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.

(15 pts| a) Is the function

(| sin x|

A el ||
T
1;&1,11_'.1'—’_2 s 0<x <2
r—2
T
f)=4 3  T=2
—2
sin” ! ——  2<x <4
T
1
. s d=x

continuous everywhere?

If not, find the points of discontinuity of the function f and identify the types of discontimuty
by evaluating the one-sided hmts.

[ 10 pts] b) Suppose that y = 2z + 1 is tangent to y = f(x) at (1,3) and y = = + 4 1s tangent to y = g(z)
at (2,6). Find the slope of the tangent line to the curve given by the equation f(x)g(y) = 18 at the point

(1,2) by using implicit differentiation.

@ ff;-'-n:l s con finunous jfor‘ X<0 We M.Ld. to |
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dine. $x) oloes not  exist = £ is not cont. af x=0.
bt JuMP  DISCON TINWITY
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REMOVABLE DISCONTINUITY

¥=4 ’EIM 'F(X) = Aine sin (+2')= sin ( 2")-—.—1‘{-_
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® y=2etl is dngert to  y=fi) at (43): £(4)=3  $(1)=2
yoxiy s gt to  y=gl) ot (L6): gl2)=6, g(2)=1
2x) a(y) =18, By implicit oli ferey bokion  we findl
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16 July 2013

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. |

[13 pts] a) Find an equation for I_tho line that 1s tangent to the curve C at the point corresponding to

. . ! : :
the given value of . Find also ;—'ﬁ at this point:

-

T
C: Jf:taxlf:y:mc'!‘:fzi.

[12 pts] b) For what values of a and b, does the function

ar + 4
JiE) =
beos2z 4+ 2z

ol | B o

satisfy the hypotheses of the Mean Value Theorem on [—m, 7]?

CAUTION: If one sided derivatives are necessary, use the limit definition of the derivative.
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Ditgrertiabilty of x=0: fi(0)=F (o) mat hold.
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h>0" h h-0" h
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QUESTION 4 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 pag‘_éj

3 _
[25 pts| For the function f(z) = ﬁ :

i) Find the domain and, if any, the intercept(s) of the function f(z).
Domaun = RN 4G =01V (4,%0) (e, b)) x—intercept
¥=0 9 Y=3 y=0 =D 2= =Y (¢,3) : «B-Tn%er'af’i:

ii) Find all asvmptc-te{ ) of the function f(zx), if any.
&N: x3= ._ =4 = y=1 is a herizentad Mjmpﬁf‘ﬂ-
x>F0 ()3

» No ob-&.que asymp tote 5 ,
2 a =3 _ 400 =2 %=1 s a vaticod
f-;b?"* —35 == S -1 1 i

iii) Find the intervals on which the function is increasing and decreasing, and identify the function’s

local extreme value(s), if any, saying where they are taken on.

3 (x1)'— (3-3), 3. (x-1)° = 9-32  _ _3(x=3)(x+3)

()= =
5 (2-4)Gr (x=1)* (x-1)1
R i i - £k ;'ncreas;’rg orL (—ﬁ:-, { ) and Hrﬁ)
7] =9 T P+F— 2is decreasig on (c0-F) and (15, 20)

- 3 i .
\J._\//, //\\1 ( ‘E,a m} tocod numn.num Pc’m“i
Iz, 2 ) Locod  moaximum poin

=]
iv) Identify the concavity and, if any, find the point(s n? inflec

) = —8X: (x-1)4_ (3-342 ].q.[x-r) _ 6.(x-2)(x43)

(2-1)¢ (2-1)°
R 2 consve up on 131) and (220)
:?” o %’ = 4= 43 + £ /s concave down on (-20,-3 Jond (1:2)
g "ﬂgﬁhl c‘”ﬂﬁ. (-3 'Li) and (@ 6') are inflection
/\ \J N\ points

v) By using all obtained above, complete the table given on the back side of the paper
and then draw the graph of the curve of the function y = f(x) on the back side.
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