~QUESTION :EIVE: Verify that-the funetion: f{z)= 2% Az 4 3 satisfies he. three

Rolle's Theorem on the interval 11,3]. Then find all possible values of ¢ that satisfy the conclusi

on
of the theorem.

(3 Marks)

QUESTION SIX: Evaluate the fallowin

=
o I =
(2) lim —
=0 sinzr

@- lim rtan (l)
=

L=+

g limits using L’Hopital's rule:

(5 Marks: 2 + 3)

QUESTION SEVEN: Given f(z) = 23 - 192. Find-

@ The critical numbers of ¢

@3 The intervals on which f is increasing.

@ The relative extrema of f.
(4) The intervals on which f is conca

ve down,

@| The r—coordinates of inflection points of f. .. L % N\ =

(7 Marks: 2 + 1 4+ 1 4+ 2 4 1)
QUESTION EIGHT. Use the graph of y = [(z) .!-:aelmﬂ.' to find the fﬂilnxl‘ing:
b
A

3T v=r19

@ The intervals on which [ is concave up.

@ The z—coordinates of inflection points of f.

(3 Marks: 1 + 2)

QUESTION NINE: Find two nonne
the product of them js largest.

gative real numbers whoge sum is 12 with the property that

(3 Marks)

g

GOOD LUCK

'-rﬁﬂ*f?r fﬁ

i

hypotheses of - -
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*x This exam consists of 9 essay questions pointed in two pages for a total of 50 marks.

QUESTION ONE: Find the limit if exists.

21" +5 2?2 -9 tan(9 . T+2
' I
A) lim 5 Din"r Ol Jm 223
1
ltm+:t.‘ sm( ) (Use the Squeeze Theorem).
it & a b c & e
(8 Marks: 1 + 2+ 1+ 2+ 2)
QUESTION TWO:
xr — 42

Find the horizontal asymptotes for the function f(z) = ST
- Find-the valire-6f the-Constufit-¢-Stch-t At the Rt tion =~ Saier 2 apmtoms
o ifr<2
iR { Sex—2, ifz> 2

is continuous on (—oo, ca).
(5 Marks: 2 + 3)

QUESTION THREE: Find the first derivative gE for the following functions:

@ y = log,(z® + 3z — 4)

©) y* +2y=1°+2 ORQEOE <
(11 Marks: 1 +1 + 2+ 2+ 2+ 3)

.

QUESTION FOUR: G
@Lety-t“—tandi—f Find =2.

dr ‘

@ Find the equation of the tangent line to the curve of f(z) = z° — 2z + 1 at the point z = 1.
(5 Marks: 2 + 3)



LaY) ks G212 181 it Jseaily Jall o ghi o] ABada
(2) Shakeall 355y ¢ (5 ) Al 3 o e

QUESTION 1: (12 Marks)
Evluate each of the following limits, (if exist):

= -
1. limz® -2z +1 2. lim .
E 232 722 + -6
— 2 . -
B o 2 - 4, lim———
=0 B -2 (g - 2)
: 1 ;
5. lim(z* cos(=) ) 6. im(z Slﬂ(ﬁ))
=0 T T ey - T
QUESTION 2: (8 Marks)

Use the graph of ¥ = f Ir(m) to Find the following:

= |

-

473 2.1

v=11) |¥

-

a) The interval(s) on which f(z)is increasing and decreasing.
" b) The critical numbers of f(z).

¢) The x - coordinates on which f has a relative maximum and a relative minimum.

d) The interval(s) on which f(z)is concave up/ concave down.

=



QUESTION 3: (12 Marks)

) dy
Find -2 for the following :
dx '

L p=az4 %49 2. y =cos(3z?)

rtanzr

3. y = log,(z? + 5) 4. y=mn

b, y==x

QUESTION 4: (10 Marks)
_ r—]
Consider the function f(2) 2;__ to find the following:
a) Discuss the continuity of f(z).
b) The horizontal asymptote(s) of fi (-”JJ, (if any).
¢) The interval(s) on which f(z) is decreasing, (if any).
d) The interval(s) on which f(z) is concave up / concave down, (if any).
e) Sketch the graph of f(z).
QUESTION 5: (8 Marks)

a) Use the limit definition of derivatives to find £ "(33) For f(z) = 522

¥
b) Let y=14 3u? and HZW*FEH{{?
£

c) Verify that the function f(z) = sin(22) satisfies the hypotheses of Rolle’s

Theorem over the interval [0 7] . Then find all possible values of C that satisfy the
conclusion of the theorem.

d) Find two nonnegative real numbers whose sum is 15 with the property that the product
between one of them and the square of the second is largest.

Good Luck




OQUESTION 3: (12 Marks)

Find dy for the following :
dr
l. y=z2'4+2742 2. y=-cos(3z')
J. y= Iug:{:’ 4 I}} 4. y= —Ttanz
5. 2’ —y* =V 6. y=2z"
QUESTION 4: (10 Marks)
r—1
Consider the function f(z) =ﬁ to find the following:
a) Discuss the continuity of f(z).
b) The horizontal asymptote(s) of f(z), (if any).
¢) The interval(s) on which f(z) is decreasing. (if any).
d) The interval(s) on which f(z) is concave up / concave down, (if any).
e) Sketch the graph of f(z).
(8 Marks)

UESTION 5:
2
a) Use the limit definition of derivatives to _ﬁndf{i} For f(z) = 5=z

W
byLet ¥ =1+ 3u? end u=¥z Find 3&
¢) Verify that the function f(z)= sin(2z) satisfies the hypotheses of Rolle’s

Theorem over the interval [0 7] . Then find all possible values of C that satisfy the

conclusion of the theorem.

d) Find two nonnegative real numbers whose sum is 15 with the property that the product

hetween one of them and the square of the second is largest.

Good Luck



QUESTION FIVE : Use the graph of /'(x) to find the following

=l 1)

1) The intervals on which f is increasing and the intervals on which f is decreasing
2| The cnitical numbers of f (x)

The x — coordinates on which f has relative extrema

4] The interval on which f is concave up / concave down

iy
solution:

[

b

1

L}
e
g

da @

+4+¥ _

+ 4+

] * The interval of increasing is (—4,-2) . { 2.6}

= ]

* The interval of deacreasing is (—2,2)

-2

The critical numbersare x =-2 andx =2

* { has arelative maximum at x =-2

* { has arelative minimum at x =2

4 *f isconcaveupon (0,4) fox)

Lo
o @
b
'
)
|
(o o A

O TN, + 4+
* f is concave down on (—4,0) /{<.5)



