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1. The continuous function f is defined on the closed interval [—5,5]. The graph of f
consists of a parabola and two-line segments, as shown in the figure above. Let g bea
function such that g'(x) = f(x) . Find all values of x in the open interval (=5,5) at
which the graph of g has a point of inflection. Explain your reasoning.

X 0<x<3 |x=3(3<x<PYx=9 | 9<x<1]1l [x=11T111<x<16
P 7P o
f'(x) | Positive | Und. | Negative —3 Negative 0 Positive
1 ') | Positive | Und. | Negative 0 Positive 0 Positive
+ Spa=r —_ — + — e

The function f is continuous on the interval (0,16),and f is twice differentiable exceptat x =
3, where the derivatives are undefined. Information about the first and second derivatives of f

for values of x in the interval (0,16) is given in the table above. At what values of x in the =t
interval (0,16) does the graph of f have a point of inflection?

| 2 = ()
A.

x =9 only
x=3andx =9

C. ¥=3andx=11

D. x=9andx =11

2. Let f be the function defined by f(x) = %x3 — 3x% — 16x . On which of the following
intervals is the graph of f both decreasing and concave down?

g < x=%
(—2,3) only - G = -3

C (38 & i
D. (8,00) 1 % =35
- -5 o A\
~© @®
- - :
+ Q +
= -0 o 94 ®
S -

( 2 i \J
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4. Let f be the function defined by f(x) = 13x3 — 4x? — 9x + 5. On which of the
following intervals is the graph of f both decreasing and concave down?

6. The graph of f’, the derivative of the continuous function f, is shown above on the
interval —8 < x < 7. The graph of f’ has horizontal tangent linesat x = -6, x =
-3, x=2,and x = 6.3, and a vertical tangent line at x = —4 . On which of the

following intervals is the graph of f both decreasing and concave up ? . .
— > \:\O{‘QQ"D\IB
A. (—8,0) and (4,7) ' \
B. (—6,-3) and (4,6.3) only

C. (=4,-3) and (4,6.3) only

(—8,—6),(—3,0) ,and (6.3,7) only
e =

—_— Graph of
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x 0<x | x 2<x | «x d<x | xp”| 6<5x | x 8 <x
<2 =2 <a «2) | <6 =6 | <8 -8 | <o
i — i - -+ ——>| %
f'(x) | Unknown | 0 Negative |0 Negative | DNE | Positive | 0 Unknown |
x f"(x) | Negative | —1 Negative |0 Positive | DNE | Negative | 0 Unknown 10“1('
= S e ——— 3

7. The function f is continuous on the interval (0,9) and is twice differentiable except at
x = 6, where the derivatives do not exist (DNE). Information about the first and second
derivatives of f for some values of x in the interval (0,9) is given in the table above.

Which of the following statements could be false? e i
\n\-\u_.‘\'o‘\ 90 W\

% =%
¥ =0

+ —s —
—s A The function f has a relative maximum at x = 2 S

a- B. The graph of f has a point of inflection at x = 4 W

\
AV o)

-
- —9x
x C. The function f has arelative minimumat x =6

@ The graph of f has a point of inflection at x = 8. ‘(}\\%QJ

8. The graphof ', the derivative of the continuous function f, is shown above on the
interval —2 < x < 16 . Which of the following statements is true about f on the

interval —2 < x < 167 'k CM\E\ winy

& <
A. f has two relative extrema, and the graph of f has three points of inflection.

B- f has three relative extrema, and the graph of f has three points of inflection.

O f has three relative extrema, and the graph of f has four points of inflection. _ g

D. f has five relative extrema, and the graph of f has four points of inflection.

Y Ay

y

Graph of '
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9. The function [ is differentiable and increasing on the interval ) < x¥ < 6, and the

graph of f has exactly two points of inflection on this interval. Which of the following
could be the graph of f', the derivative of f ?

A @*’/

81 @b daie Olpb )l § @Y Al

o 1 L] ol 1 x
B. | D."/\/\

10. The graph of f, the derivative of the function f ,is shown above. Which of the
following could be the graph of f ?

A. @ ( 24\ < '?
' 5 X——V\
_— \x , ?
N\ N\ | 1
2 "! ,1,
B. D y - ' .
c* \o Xind \
\\\/@\\/ © ORISR 3\“0.3\'0113
a
b o\l AVso
\aave (Y it
@ WnUesorrty Wats
\'\ne_s —\—\
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11. The graph of f", the second derivative of the function f,is shown above on the
interval 0 < x < 8. Which of the following could be the graph of f ? ?

Wil
v \/
B. Y D.
rl ’b (* Graph of "
[X st S =D

@]
o

25\ =)

A
—~ &

WRALE X -oklS  A\woys

12. The function [ is differentiable and deci gon the interval 0 < x < 6, and the
graph of f has exactly two points of inflection on this interval. Which of the following

could be the graph of f, the derivative of f ?
——— T

o |

. . 0 WU
\/’\ M & MeecWons o“\é

| /\% ' * - A
A

I- Page 5 mrtarekacademy.com @, 0562854282 - 037637703

Le]|

Mr Tarek Ali -0562854282 6



EOT3- Grade 11 ATS -Mr Tarek Ali -0562854282. June 05, 2026

Elite !;:E

13. The graph of f’, the derivative of the function f , is shown above. Which of the
following could be the graph of f ?

Mr. Tarek Ali 2381 G b daie  Slupbl § bl Al ((17 )
o £

4
A. ¥ C. Y
e
N S \ //\
L X
(o] x o 3 / g
d- 7

Graph of '

-—

® D. \NBE, Y — \

| %
‘\X \Y @) \ines y\

24y = \3)

14. The graph of ", the second derivative of the function f, is shown above on the
interval 0 < x < 6. Which of the following could be the graph of f ?

A.
Y
O/Q\é_j
B. Graph of f”
OF — %
Piam v
& o\g*b\ o
111 9
- Page 6 mrtarekacademy.com @<, 0562854282 - 037637703
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y —
™ t
0 1 ! \ings -\
1 (\_, \oNvt e &“O.CX\‘O“ 5
Graph of f U—\ Q‘o\'ﬁ \-—t“ il e_,\a\\-‘.

15. The graph of y = f(x) is shown above. Which of the following could be the graph of
y=r"(x)?

T e — - X } /\{-X
O] & 2" [e] 1

e il

B b D. Yy

i A

1 1+

} X
0o t; 0] 1 \_/=X
~ =
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16. Three graphs labeled I, II, and Il are shown above. One is the graph of f, one is the
graph of f',and one is the graph of f". Which of the following correctly identifies each
of the three graphs?

f) &) @ e @ e
[0l T e waee (il Side
Dol
f@ o o O 6 F@ /e
m o [ 1
T § —auR
J 7 IMms 4

17. The figure above shows the graph of f on the interval [a, b] . Which of the following
could be the graph of f’, the derivative of f, on the interval [a,b] ?

e \'\ﬂQ,S —\:S)L\.\T- 5

WS AMRe\Wons
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18. An electrical power station is located on the edge of a lake, as shown in the figure above. Qer
An electrical line needs to be connected from the station to an island in the lake that is N
located 4 miles due south and 1-mile due east of the station. It costs $5,000 per mile to J

install an electrical line on land and $10,000 per mile to install an electrical line Loty
underwater. If € represents a cost function, which of the following methods best

explains how to determine the minimum cost, in dollars, for connecting the electrical 500 o %
' ' ' ?

line from the station to the island? L, - e

Let C(x) = 10,0004/ (4 )* + 1 4+ 5,000x . Solve C'(x) = 0 and find the values of x
where C’(x) changes sign from positive to negative. Evaluate C for those values of x
to determine the minimum cost.

Let C(x) = 10,0004/ (4 — x)? + 1 4+ 5,000x . Solve C’'(x) = 0 and find the values of x
where C’'(x) changes sign from negative to positive. Evaluate C for those values of x =
to determine the minimum cost.

Let C(x) = 10,000vx? + 1 + 5,000x . Solve C'(x) = 0 and find the values of x where

C. C'(x) changes sign from positive to negative. Evaluate C for those values of x to
determine the minimum cost.
" Let C(x) = 10,000vVx? + 1 + 5,000x . Solve C'(x) = 0 and find the values of x where

C'(x) changes sign from negative to positive. Evaluate C for those values of x to
determine the minimum cost.

A= 2 A2 ‘ % D (a0 2)
:Q‘E" E (‘} ®

—
———

19. The figure above shows a rectangle inscribed in a semicircle with a radius of 2. The area
of such a rectangle is given by A(x) = 2xv4 — x?, where the width of the rectangle is

el

fl—y + 2vV4 — x? and A has eritical values of

- V4—x*

—2,—+/2 ,3/2 and 2. It can also be shown that A4'(x) changes from positive to negative

at x = V2. Which of the following statements is true?

'x . It can be shown that A'(x) = —

= — —my T =
A- The inscribed rectangle with maximum area has dimensions 2 by 2. .
e 1 YOV AW
B. The inscribed rectangle with minimum area has dimensions V2 by V2.
@ The inscribed rectangle with maximum area has dimensions 2v2 by 2
——— —— —_—
D." The inscribed rectangle with minimum area has dimensions 2vZ by vZ.
- Page 9 mrtarekacademy.com @<, 0562854282 - 037637703
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20. The figure above represents a square sheet of cardboard with side length 20 inches. The
sheet is cut, and pieces are discarded. When the cardboard is folded, it becomes a
rectangular box with a lid. The pattern for the rectanguiar box with a lid is shaded in the
figure. Four squai es with side length x and two rectangular regions are discarded from
the cardbe Which of the following statements is true? (The volume V' of a
lectangulm lmx is givenby V = lwh )

3
A. When x = 10 inches, the box has a minimum pessible volume. ‘LP

B. When x = 10 inches, the box has a maximum possible volume.

10 . 4= w
C. Whenx = o inches, the box has a minimum possible volume.

10 . . f
When x = ) inches, the box has a maximum possible volume.

—

—

S= Lrwrw = oo 21y (\o- ) (%)
= (o-2+)\o* X )
=209 __qogf—io;* ‘?—‘fz)
U‘—‘)_\E)—-S’\of},l 4 2oeqn
5 d QnL - Pop + Qoo =o0

=\0 _'X':}_?__
> ! 5
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- D ) L:-D W\ @
$ : -
+ \© =
3
=25
= & aQ .
d = et ¥ { VOONA \ TN
¥ \o ST %
m{t\i WA
y
y=x2-x+16
(x, ¥
) 5 ¥
21. Consider all lines in the xy -plane that pass through both the origin and a point (x, y)
on the graph of y = x2 —x + 16 for 1 < x < 8. The figure above shows one such line

and the graph of y = x? — x + 16 . Which of the following statements is true?

A. " The line with minimum s]ﬂe passes through the graph of y = x? —x + 16 at x !
@ The line with minimum slo_pe passes through the graph of y = x* —x + 16 at
C. The line with1 num slope passes through the graph of y = x* — x + 16 at
D.  The line with minimum slope passes through the graph of y = x2 —x + 16 at x = 8.
o - EBLERIEIS 1 @
T, - F Y -o p
™ — L'L—-‘)Q-Y\\O - gl‘\'\-% {'“:
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» i B :?"0:\—; . {Hoo- Uorz.)l

(x,Y400- x?)
= Qo TZ’ « \O rfl_

X

22. The figure above shows a rectangle inscribed in a semicircle with a radius of 20. The
area of such a rectangle is given by A(x) = 2xv400 — x? , where the width of the

2x*

rectangle is 2x . It can be shown that A'(x) = =t 2v400 — x? and A has

critical values of —20, —10v2, 10v2, and 20. It can also be shown that A’(x) changes
from positive to negative at x = 10v/2 . Which of the following statements is true?
——— o —
Lb & —5_ wo*
The inscribed rectangle with maximum area has dimensions 10v2 by 10v2.

A.

B. The inscribed rectangle with minimum area has dimensions 10v/2 by 10v2.

@ The inscribed rectangle with maximum area has dimensions 20V2 by 10vV2.

————————

D.  The inscribed rectangle with minimum area has dimensions 202 by 10V2.
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23. The figure above represents a square sheet of cardboard with side length 40 inches. The
sheet is cut, and pieces are discarded. When the cardboard is folded, it becomes a
rectangular box with a lid. The pattern for the rectangular box with a lid is shaded in the
figure. Four squares with side length x and two rectangular regions are discarded from
the cardboard. Which of the following statements is true? (The volume V of a
rectangular box is given by V = lwh .)

s
A. When x =£(_)‘ inches, the box has a minimum possible volume. — s 'é‘P
B. When x = 20 inches, the box has a maximum possible volume.
C. Whenx= z3_n inches, the box has a minimum possible volume.
@ When x = ? inches, the box has a maximum possible volume.
e
J- Grwt+ W = Qe-p) (Fo- ¥
2z
() = (Ko -2%) &‘ZO‘F A% )
g t >
o~ 800?'.., llnfj/ - )J(OC} A+ (ljt
- y
4] ° 2% —%oK APootr
7 >
¢f = 6% -\bo* ¥Phoo =0
Lo
K= 2O — = %
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RS
/ 2 ach
S =OF% —-\vor & 900 -
2 — %
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24. Consider all lines in the xy -plane that pass through both the origin and a point (x,y)
on the graphof y = x2 —4x + 9 for 1 < x < 4. The figure above shows one such line
and the graph of y = x2 — 4x + 9. Which of the following statements is true?

A" The line with minimun slope passes through the graph of y = x* - 4x+9 at x=1, [

B The line with minimun slope passes through thegraphof y = x* - 4x + 9 at x = 2.

,}/[ he line with minimum slope passes through the graph of y=x* - dx+9 at x=3.

D.  The line with minimum slope passes through the graphof y = x> —4x+9 at x = 4.

x W = Y- . )-o . j__}_:_ ‘I}-—Hx 1A
c}’:i."' (}'\ j’ 8 R P

-\
“\:%—H'\‘ﬁi: (}-/"'A .‘.C\(}

~ -7 okl
™ :\—agb/——g\c}« e N WP - |\
V= A — 37 =9
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25. The acceleration, in meters per second per second, of a race car is modeled by A(t) =
- 15 .- = g » ’ »
t3 — ?tz + 12t + 10, where t is measured in seconds. What is the car’s maximum
acceleration on the timeinterval 0 <t <6 ?

A. The maximum acceleration of the race car is 2 meters per second per second and
occurs at £ = 4 seconds.

B. The maximum acceleration of the race car is 6 meters per second per second and
occurs at £ = 28 seconds.

c. The maximum acceleration of the race car is 15.5 meters per second per second and
occursat ¢ = 1 second.

<~ The maximum acceleration of the race car is 28 meters per second per second and

occurs at ¢ = h, seconds. =

T\tt_\ = 3‘61 —\nl ~\-\9\, =0
t:‘t ) t:‘};\ °~$t$(o
G v

* (\QO\: \o *_AL\) = ‘5%

£ W) = 2% By AO) = 2

Mk

26. The total cost, in dollars, to order x units of a certain product is modeled by C(x) =
5x? + 320 . According to the model, for what size order is the cost per unit a minimum?

A.  An order of 1 unit has a minimum cost per unit. ® = C.Q.‘F-)
C () ~ i

@ An order of 8 units has a minimum cost per unit.

o8 o = A
C. An order of 80 units has a minimum cost per unit. C ktx,) - MO
D. r

An order of 320 units has a minimum cost per unit.

/ - -y
Q)= h -3+ =0 a5
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27. An electrical power station is located on the edge of a lake, as shown in the figure above.
An electrical line needs to be connected from the station to an island in the lake that is
located 4 miles due south and 1-mile due east of the station. It costs $5,000 per mile to
Thstall an electrical line on land and $10,000 per mile to install an electrical line
underwater. If C represents a cost function, which of the following methods best
explains how to determine the minimum cost, in dollars, for connecting the electrical
line from the station to the island?

Let C(x) = 10,000,/(4 —x)* + 1+ 5,000x . Solve C'(x) = 0_and find the values of xmd\?&
where C'(x) changes sign from positive to negative. Evaluate C for those values of x
to determine the minimum cost. e

O Let C(x) = 10,000,/(4 —x)? + 1 + 5,000x . Solve C’(x) = 0 and find the values of x
B) where C’'(x) changes sign'from negative to positive. Evaluate C for those values of x
to determine the minimum cost. —~ —2 ¥

Let C(x) = 10,000Vx* + 1+ 5,000x . Solve C'(x) = 0 and find the values of x where
&C. C'(x) changes sign from positive to negative. Evaluate C for those values of x to
determine the minimum cost.

Let C(x) = 10,000Vx? + 1 + 5,000x . Solve C'(x) = 0 and find the values of x where
" C'(x) changes sign from negative to positive. Evaluate C for those values of x to
determine the minimum cost.

¢ =\o ooo A(A-Y)4' & oo X

v
- (= g &=
C =\o eeo. /%\K’\»‘L\ J!r\) 2 A U-%) (1) + Dooo
= 4
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29. Consider the curve in the xy — plane defined by x* — y? = 1. It is known that :—i =

d? . : : ;
and &;-f,_: =— -i—j Which of the following statements is true about the curve in Quadrant
Iv? = 7
A.  The curve is concave up hecause% > 0.
d (—‘- t} y o 3\
B.  The curve is concave down becaused—i < 0.
2 -
@ The curve is concave up because 3732' > 0. — 2 b
2 S
D.  The curve is concave down because z—x?:- < 0. a a
5 25 ’5

= - = -, =y - >O
0 (8Y, A

=\

30.1f x?2 y——-‘f—Z then (—9 AL
A.x—+3;2—y2 2*}3 J\“}a~\‘(§ DCKBB)G
i;—f}%? 6(7‘:—’& %—1\:—1‘#‘34:#
o ytaxy® 3
x — x3y? ~ 2 Z \
N del e 8 = = :b%/*
’ v Sl
- A
3
§ = 2Rl [0 50y
7
6. 8542 Y+
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. . . x* oy . dy 9x
31. Consider the curve in the xy — plane defined by— e == 1.Itis known that—x -7
2
and jT;: =— 16y‘ Which of the followmg statements is true about the curve in Quadrant
1V? .
Yy Zo W
A. The curve is concave up hecausez—: > 0. \
B. The curve is concave down becaused—y <) \Q‘. X 3 )
@ The curve is concave up becausez—2 > 0. L %
: = - =B
D. The curve is concave down because &% < 0. a

dx?

\bt\f‘ b
=% =0

32. Let C be the curve defined by xy = —4. Which of the following statements is true of

curve C at the point (=2, 2)? E"F = I~

x99 ) 3 ~ ¥
A. It has a relative minimum because y' =0 andy" > 0. ¢

B. It has a relative maximum because y' =0andy" <0. B 25 B | 3 &.

@ It is increasing and concave up because y' > 0 andy" > 0.

It is decreasing and concave down because y’ > 0 andy" < 0.

Jenry = o= \»x >

x  v¥*y~°

CeL
(1
-
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-

33. Which of the following describes the x — coordinates of the points on the curve cos x =
e” in the xy — plane where the curve has a horizontal tangent line. nuam = O

Mr. Tarek Ali 2351 b daie  Slupbyl § 3 Al

o0

\0 6
A. The valuesnr for all integersn e Co S Y Q

—

B. The valuesg + nm for all integers n

= \
= =20 % =
The values(2n + 1)= for all integers n

n—>

£
@ The values2nm for all integersn o D = _ﬂ\___ 'ﬁ:

g 3
\e\-"(om‘)sz,{\J\ B SNk = O
X
X = ow )y —» X=9°
XL it )

oY !‘2)(\(“‘ | o)

—

9
* CQS‘I\ = @ N :CD\\ ,‘1‘3‘_-.

o =\ el enatly L cim = {10
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34. Consider the curve in the xy — plane defined by y/y* + 1 = x for y > —1. For what
value of y ,¥ > —1, does the derivative of the y with respect to X not exist?

1
3

A, 2 Y

(9 =) .
] E 5 % 3 2.2
& y=04 F=e C‘SM) *é'%k‘bkq"s(j
D. The derivative of y with respect to x exists forall y > —1. = Q

é s - 01365
WY —s Do\We —s <

2 2
35. At how many points on the curve x5 + y5 = 1 in the xy — plane does the curve have a

tangent line that is horizontal? .

—_— -

IR

r

>
ol”
[ e
Eﬁ{ S

A. None

r.ﬂ{)o
‘*3
i) P

(]
e

*
1Ly
)
|
%d-
0]
(V]

®
-
5
o5
(

I

av
Jrl\)"
ke
g

S
YNy —Q > a:o —S lé:d\
:L__ ?_._'—91\1%
[ 5
Talky oS- TN &)
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37. At how many points on the curve x3 + y3 = 9 in the xy — plane does the curve have a
tangent line that is horizontal?

EL _ ‘—3 »
A. one
B. :ne ; C}' 9:’; 6 a: 9 \—

@Two a = o

wl"

5N
&

x =1
*fpg‘vO:Q\ =  9) =9 @

38.A curve in the xy —plane is defined by the equation x* + y? — 12x + 16y = 28 . Which
of the following statements are true?

I At points where x = —2, the lines tangent to the curve are horizontal. o~ NWM — 0
IL. At points where y = —8 the lines tangent to the curve are verncal o aQN\O -0

III.  The line tangent to the curve at the point (— 1 1) has slope = ‘_/
A. Tand Il only 35} + q’b\b g \Q‘ N \'b \6
B. Il and IIT only - k‘l 3,
W) - Vo--3
C. landIll only 6 B V\ i
s 2 =0
® 1,11, and 11 b o ey A Y

= ’L‘b W%
\D— 3‘1~-c> - 3‘1~ =YL T =5 \L \’\—DX-—‘X’L
“T__y 15*\b - — "Lb:.-\b —S \'b:-‘b
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39.In the xy —plane, how many horizontal or vertical tangent lines does the curve xy? =
2 + xy have?

e Z 4
i + 2 6 =0 y

A. None t % '3 =

B. " One horizontal but no vertical \ .6 b 9:’ ¢ 6

@ One vertical but no horizontal z - o .
2o e AN = ;y.rsﬂb

D." No vertical but one horizontal
2
J(2td - %) = 3-¥" > Y= &L
?,‘Pb-_‘ X
\\'T*——»‘\\k\i\t_o \a-b?—::o \(5:0 \

: L b
PP =S 9‘3 = & 4% 3
e ?Q\Sﬁ
)c,ko) A Q\_Cj,k()) —s O * L
Lo AN S () = & = NTR

X -¥% = g o o 49 Fase
| No W Y
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40. Let C be the curve defined by sz +y¢= 36' Consider all points (x,y) oncurve C
where y > 0. Which of the following statements provides a justification for the

concavity of the curve? a’»
A. The curve is concave down because y”' = — i—{ <0
B. The curve is concave up because y" = — 3—); >0
@ The curve is concave down because y" = —;—3- <0
D. The curve is concave up because y”’ = ——=> 0

J’3 _——

. PR _ %
2% +WYY = © ., a:”L=“—-
Q--\-L)_S.(S _\_C)—acb

% =
,fl—\—‘zé J\—Q‘(‘)a

.% . .
2+2\-6)+m§‘(\:0
2 of 25 29y

:)’L 2 L
= QL\’:L Ogoss ‘16_?’*
x4 1 L Sl
8: - ‘2,‘01._ fuf} | (’“3 +2"I~
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41.The point (—3,4) is on the curve defined by x*y* = 576 . Which of the following
statements is true about the curve at the point (—3,4) ?

d dz b 2 - .1 ...- )
“{A- d_i’<__0 and d—x};<0 —'ﬁ *~ 0 r Y R U ®)
&B. -d—y<0and @>0 3 = Ay

CEETET REHI Y Y MY e
: a>0and E<U 3 —
®) d?y — 5%H “H\?)’LB = 0O
a>__and 7?__ - “ (b
6 A - =Y 50
5 N3 A

1 o = - Q___.\b = - (\\u—)\\' em‘\

3*%} S > 3 TN\ 2
= ___Q,‘Sc:')’f\ _ﬂ’z,‘é-'b W ==
¥ 6 V &3*)1 B: "\
=
) A &
ARy . (3) % 2 (W)-3
x + =0
)
) =0 , ‘b — 0
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42.1In the xy — plane, the point (0,—2) is on the curve C.If j—i = :—; for the curve, which

of the following statements is true? \ :S = 5 ¥
X 2
A, At the point (0,—2), the curve € has a relative minimum because Z—i = 0and % >
0.

. 1 5 d d?
OLB‘ At the point (0, —2), the curve C has a relative minimum because ﬁ < 0 and d—;;- <

(LC. 0.

. : - d d?
At the point (0,—2), the curve C has a relative minimum because Ef- > 0 and :1';% >0
D.

: . - i d*
At the point (0,—2), the curve € has a relative minimum because E = 0 and d_xJ; <0

—_—

* 6 = é\_&_o_\_
A

§= Ax —® _ \- A N "‘M"qd&
Ay =%y (AyY

SQ’\"L) _ 36(7) - 26k (T) T

%

(A K—‘L‘Y 321

) <O

-

*i\‘&io i \(\40—:5’
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43. Let C be the curve defined by x*y = 4. Which of the followmg statements is true of
curve C at the point (2, 1)? -

D
sy s Sy B — A

-t A
Y <o
- _"“Q() B Ntk - — 1Y
" 6 X — - 5 - ;6 =
Pon 5880
S L =2 4:23 pa. - %Y
j}'l, - 7\ 7
Al M4 _Te
Xt %
ﬂé(z\‘) =00« |
)
. o \\) G
) = = P2 -
—> D \ ) \Q/)?’ .
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44. Given the curve y2Y = x in the xy — plane, for what value of y, if any. Does the
derivative of y with respect to x not exist? Nk

S -
g N

S'Z L -2 2o A =\

R Y )
3G adm) =t -y T
c\?mo:o 3&\*3&“’2) - O

—\

37 T
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45. Which of the following equations represents the parabola graphed below?
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—

\_) (= 3)° = —_9(J£ —5)

B. ¥+ (-3 2=-t(23__(x—5)ds

(5,3

L J

¢ G-3?=-90-5d 5 Y- _x
D. (-57=-9(x-3) 11
2 3

TN F = ) WU w= -8

46. Which of the following equations represents the parabola graphed below?

(4,0)

+ L
A (x+2)2=4(+5) K

B. A(y-—5)° =4(x-2) (2,5

(0,4)
© @-27=-4-5)
0
D. (x—5)2=-4(y—2) / \

K-> d=q
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47. Write the equation of the parabola whose graph is shown below.

\(\ 2B A _\M‘l v 5 I down

N ....-".-n - (}:\\\E—) = £1|3) /\
/ 1)

d=0(x-V % 3
- \Y)
B = A4 > A =g —s\a=)

=X L 22— __Z\ 2z
\ 3 R k(}-’ #q-’) By S \
e])
N\ 2
K\B Fi ?)) = - K K - Q/)
“.2 FZ —_
48. Find the foci of the ellipse: 1 02 — W=23
j o "% S N
(1,2) and (5, 2) (W X<y \;“) at=\b
B. (1,-3)and (1, 6) = Y = \2
C. (5 -4)and (5,2) - e '\0\1 3 .
D. (5,-3)and (5, 1) = A\b AL = e
(222, (P Y)  and (D)
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\-..__,/.

x+4)2 + (v-3)*? _

25

T deeg
2 (M\)‘W = &,\l\\V—\ = kh}\ \ 3) L.
ey = (Wxo, )

;__""11'f Elite

49. Find the coordinates of the center and vertices for the ellipse with the equation

June 14, 2026

e

(y+4)2

(x-3)%
25

*CU‘\\?/{ :Q‘\\¥5 = K?)\“‘)\)
*'“Q!f’\\@& = &\‘\\ ¥ '_\‘_U\

1.

13,3 "
LD, -w)

Tod e (W EC) <= foam-ye

mrtarekacademy.com

©<, 0562854282 - 037637703

50. Find the coordinates of the center, vertices, and foci for the ellipse with the equation

&= g

. 440\-25:’1@

/
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51. Find the coordinates of the centre, the vertices, the co- vertices and the lengths of the
major and minor axes for the ellipse with equation

——

) N .z Y
5

* @el\gy = U\“*-’Zx)
NN = K\I\XQ\\@) = :E) o
&\
K}\td';:)‘—“g\_.) _\ \ \ )
© al
« o-wiss, (W, + ) b-dqa =3

()
W\l-2+x2)\ (0\1-53

"F\M)W\- o W\)oy = 2o
G D Y =1

*\QQ‘K Y\ Wy = Uh
=SEAT) =.l0
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52. Find the coordinates of the foci for the ellipse of equation 4x2 + 9y? = 36.

MRAd AN vy 30 No yado \
N % AN & 36

36 36 26

F ) D% - Geler = (o0)
U A\

2 = b= 1 =0
=l TR / \
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53. Write the equation of the hyperbola 2x? — 3y? — 12x — 24y + 60 = 0 in standard form

£ L 0 Dame X003 \ ‘3

f -0g @33Lony = —Ge
£ G\ .
(o vjb\ =3 Ch k%:\) = -6bo
%
:k%:_%:—f‘) \-’kb—l:?:q

2 (¥-3) = 1§ - 3(Y+N) + HD= —6o
2 (P-3Y 3 QW= - bo A\ - Nb

off e Wy 3K‘3k>\)1: =A0  eawslo
2o @ —9® e S
L) YN
e e
- \H 50
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54. Write the equation of the hyperbola in standard form

k395 - ok~ A§TeDY = AN
kon (F-ny) A= 128) = v

g5 (i)~ oo — ALY~ 4y A = U

95 oy 1)~ \Y - 6) = 1U=PT Voo

25 () AN = oo
oo D AN JIN .
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*fk\\-\ = &Q ) ‘_32 +3 X
55. Which of the folfowing is an equation of oné asymptote of the hyperbola ————=

516 49 1
17 o b

. o 3 LM\\U\\)SXQ{V IR\ ‘—i )

y=ox+3

B. y=Ix—3 a - A —%(_'}' -W) v
0 y-ie-s
D. y=2x+4 O:W:)\ | \):m :t’

-

56. The slopes of the asymptotes of the hyperbola 2—2 — Y 1 are

\\OQ\%‘KQ\) %\U\TJ( w\M k= )

4= 320 A (W)=

d=n =2
B:jgé&yﬁﬁyé b=d3

P
s

ws)
iz p

° ©
I+ I+ |
Sl nEREEE
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= 1are

-1)2 R
57. The vertices of the given hyperbola x 91) - (ylz)

A (-2,2)and (5,1) \\OTQ'ZQ/(\J‘(‘\\

B. (—1,2)and (4,2)
R L W )
© (-22)and 4.2) * (Sm\w 0‘\“—) = k \ )

D. (-3,2)and(5,2) Kk U\:E N
X% \) & m - }’\
WWes = (W T o) = (Ve )
- (N.2)
Ly

et 027 f4

58. Find the equations of asymptotes to the hyperbola

\\Qﬂ'\ﬁmkd\\ A= m =

% b= d\b =)
= t = :'\\
\6 i &ﬂ“ VY &\\\X') = (__L\lrz,)

Vo1 3 LHn) + L
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59. Find the coordinates of the centre, the vertices and the co- vertices. Also, find the
lengths of the transverse and conjugate axes and the equations of the asymptotes for
the hyperbola with the equation

(=82 _ o427 _ % \\@t'\’&m—\ a\

9 4

£ O = e = A -2)
p-la =3 b=dA =2
iy = (wto) = (AE3 -2)
- (- ad s (Vi R)
co-vurfey - (o £h) = (4 -2 x2)
— (4, 0) and (N -W)

——

# DSpmtloles - = i%‘“b’\“‘\‘\\k\“*
V= 25y -H)p-2
g Tk o VomsierSe (naor) = 2o
=) T

\eyl 0% Conuihale ( minof ):: ';Lb'z) :’1‘
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60. Find the foci of the hyperbola (y;:) = (xlz) =1

Wyfer ‘L\\iPSQ

NegWeal A O
Q\:m’:% \ \): W = }\

G Aot v o —den 41e = A5

¥2 (W E ro) = (%1 “Zt}\ﬁ)

61. There are two major roads from downtown Dubai to Dubai Marina and five roads from
Dubai Marina to Dubai Mall. How many different routes are there from downtown
Dubai to Dubai Mall by way of Dubai Marina?

(‘; i JY\'mQS
10
C.. 14 1*70 = X0

D. 20

62. A license plate consists of 4 digits (0 through 9). Find the number of different plates that
could be formed if there are no restrictions on the digits that can be used.

@ 10000 O — 0O = \O
B. 1000 )\

C. 5040 \O —~ \O OCOO0O
D. 3024
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63. A multiple-choice test consists of 5 questions with each question having 3 possible
answers. How many ways are there to mark the answers?

A 125 313 RDLDIND
B. 3* L)

@ 243 A 'bb
D. 120 ]

64. Abby is registering at a web site and must select a six — character password. The
password can contain either letters or digits. How many passwords are possible if:

a. Characters can be repeated. b “ b - DO
©

b. No characters can be repeated.

30% BV FDA R 324 2% 3y = (Ho2A oo

65. In how many ways can a 5-person committee be formed out of a class of 18 students?

A 90 Vo otdey
B. 15! \Cb
© 8568 E,
D. 1028160 9
66. In how many ways can a presidentand vice president of a class of 12 students be
selected?
0 TN
A. 24 o
B. 66
Q 1 &
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67. How many ways can 1st, 2nd, 3rd and 4t place prize be awarded among 14 contestants?

56 NS 2%

336
1001 1t
D) 24024 P}\

®@c = >

68. Find the sixth term of the expansion (Va + vb) 12Explain your reasoning (Synthesis)

—

f:?"\ =b-\1= 40 : N =\L
e-5H

‘?; @:;3 x;g" Ry @) (A9
192 . r \o A\

R W VIV =gqeal dap

69. Expand the following binomial: (3x + 2y)°®

(367 4 R (B1), (BY) 2 5(,2 (3‘#)3 1)) #
Tﬁ@ (30 &13)5 + P L"'ﬁ)b\ ) ¢

- 2137 +<b\ogc3 A \:‘bO‘)"a + 1% 3
+Q§\o'y‘() Jr?ﬂ‘é
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70. Expand the following binomial: (3& - —) K?Nt + ( ’L\)

C‘}Gi) X c, \30\} \_ )1- L (?)&) C 3\

8
T’%Kmﬂ 3 33 + bi k?m) &*“) v &’\3‘\:

N 3
:Q}\5(;3‘—\3b0t“.\~2)0& ~—\%-CA1*%O\
\

TND

71. Write the equation of the nth term of the arithmetic sequence —8, —2,4,10, ...

Al a,=-14+8n

B. a,=14—6n An= A -0 A
C. a"=_‘8‘+‘6n %‘ - __%

B oa,=-14+6n

&:—2——%—_b

QN\:—-Cb *L_\’\-\)B = -4 4 bn -6
\Om = —AA #b{\‘\
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72.Given the arithmetic sequence —4, 2, 8, ... Write an equation for the n*" term, and
then find the 90t term.

—_—

x oo = -\o ¥ b@e) = HDo

73. Write the equation of the nth term of the arithmetic sequence ag = —8,d = 2
An = A+ -0 A
- = ™ N \b- \\Q-'L)
o oy W = g Y
| ™v=6

s An = 6 v -\
M = &6 -2 N L

[ Qo= @ an )
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74. Find the sum of the arithmetic series a,, = 154 ,d = 8,n = 19
A. S,=82 g .15 &Q\
B 5 =1558 °ow = o W e
C. S,=19
D. S,=1446

* Semt= }C_r’\l:\_\ok\_‘a}\) E Vobb

75. Evaluate the sum of the arithmetic series below.

8+ 12 + 16 + ... + 80. I d =12-% = X
®*, an A
A 819 AN = Ny o L\\*\\
LB 836 By = 5 4 - (A
C. 800
D 880 \ it - \0\\
*on =
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76. Evaluate the arithmetic series }.>_,(5i — 6)

—

On = 5 oy vaw) B 7 Cseee
wPler
0\ _ ‘6 &\') . b — __\ Ya\wne

O\n':(\‘ro = Ha) - o — \A

5o = B (- =10

77.Find the sum of the arithmetic series a,

K N = O +U\——0<§\
X —-\b ~ (,'U'\—\\b = \(Ll

=-16,d = 6,n = 24

D W (.

*%“ s BG) KO\\ —k(}\“\ = "—,L—k \b '\‘\17’)
= 1212
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78. Find the sum of the arithmetic sequence: -7, -1, 5, 11, ..., 41.

at:' l CX'—‘—\—-q = b 'C\r\ :3‘\\

xQONn = O\ Jv\x\-\\é\
M =~ + Y= o= A |

x O = %’—K—/\ _\_P\\B \03

79. Find the sum of the arithmetic sequence: 2,5, 8, 11, ..., 29.

=2 A=%-2=3 An = 29,

K QN = O\ +L\:\—\)c\
2 -k \w\)d —s [ n=oNo |

¥ on = \—‘%\CL*’LO\\

& oAb

- mrtarekacademy.com @<, 0562854282 -037637703

Mr Tarek Ali -0562854282

48



EOT3- Grade 11 ATS -Mr Tarek Ali -0562854282. June 15, 2026

Mr. Tarek Ali o381 Gl daie  Olupb )l § Gtbdl Al (17 ) Elite
.-'

——

80. Find the sum of the geometric seriesa;, = 16, r ==-,n =9

%“: CM\\—\" _\b k\"\%\)
\

1
2

\—- ¥
F =4
N 2NN DND
81. Evaluate the geometric series }.5,_, 21
Sa= ™ (v —rg . €= 2 wdep
L & 4 Qowey
\-\
G\\:Q = \ )Yﬁ:%o\mQ:b\

G
5“: \K\ _—'L)ﬁ _~al
1.

\._

82. Find the sum of the geometric series }.7_, 4(—3)*"!

Ay = )’\ k_‘%)\_\ = A 9 ¥ = =
N = Dawe 4 v
P19 0562854 &‘33)
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83. Find the second term in a geometric series for which the common ratio r = i and the

Mr. Tarek Ali 381 Gl daie  Olupl )l § Gt dludu

- -

i 1705
sum of the first 5 terms is L

) %
D = il " B & ) VoD X W "\’\H_)\

= =

\ — g \L \_,\_

A
0\ = %O -———3“1’;0\\7&?
\

i — O

__?)o‘ﬁ T 2«

84. Find the sum of the infinite geometric series, S , if a; = 240 and r = Z

A. 320 s N
B. 720 ) o e
960
g 210
D. Does not exist = = “&O o
| \ - 2
A
-1
85. Evaluate ),,_,(60) (-E) . szQ\C“Q, \ a = Q™ \
A 40 o £
B, 60 - S e
(© 180 C bo k?) o\% 4
D. Does not exist, e | ey
o o] -1 &
%(e0(3)")
180
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86. What is the sum of an infinite geometric series with first term 10 and second term —2 ?

Mr. Tarek Ali 943-3‘57' Ao dsaie  OlpLyl (§ @ ad) Al

——

k2 O -2 _\
X U \o %_
B3 v
C. % A\ \O
25 * %m — —
B T . N "“"\.:
25 a

—
W Owan o\ L}Qw\‘i\ﬁb 0
Suie \ResY A% \g\ <\ ot ol
OB AR AL s Swe

ow\ N Wy=y 0 No Sum

87.1In a survey conducted among students, the distribution of favorite subjects is 30%
Math, 25% Science, 20% English, and 25% Art. If 2 students are chosen at
random, find the probability that neither has Science as their favorite subject.

9B RneY D) = V-0 = 0D
B. 0.0625
C. 075 - 035 %025
@ 0.5625 R |
2 SNwadn .
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88. In a survey conducted among gym members, the distribution of favorite workouts is
40% Cardio, 30% Weightlifting, 20% Yeoga, and 10% Swimming,. If Z gym
members are chosen at random, find the probability that neither has Yoga as their
favorite workout.

A.  0.04 QU\U\ \60%0‘\ =\ W20
0.64 o B0

C 0.80 =

D.. 0.36 s ©D¢ *0%9¢ = O.6Y

89. In a survey conducted among travelers, the distribution of favorite destinations is 45%
Beach, 20% Mountains, 25% Cities, and 10% Desert. If 2 travelers are chosen at
random, find the probability that neither has Beach as their favorite destination.

A 02025 v —o. Ay - 0.-35
(B) 03025

C. 045 0T % 0. b

D.. 055

90. A basket contains 5 apples, 3 bananas and 4 pears. Yousef randomly chooses one piece
of fruit, eats it, and chooses another. What is the probability that he chose a banana and
then a pear?

é) 1/22 NoNal = HAx 3+ N\ =\
1/11

c 4 HASEEMRY

D. 5/11 P %' &

RV \ UY=L SN T
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91. A bag contains 4 red marbles, 5 blue marbles, and 3 yellow marbles. A marble is

selected, replaced, and a second marble is selected. Find the probability of selecting a
red marble, then a blue marble.

3

A5 o\ = Ayoxd =\

% _A__ ,7")_ = Ed_

¢ & e s \;_, >0

y TR\A@ Y 5 not SWAACY
\;6 \~ \

e

92. A bag contains 2 black marbles, 3 blue marbles, 2 yellow marbles, and 2 green marbles.
A marble is selected, replaced, and a second marble is selected. Determine if the event is
independent or dependent. Find the probability of selecting a black marble, then a blue
marble. —

\oNal= 2 vy 342 o A

-

¥ 2 42 _
Q"O\*U\_ﬂ

93. The table below summarizes the responses by gender. Answer (i-iv).

Primary interest ( Mﬂi Women | Total
The game 260 220 480
The commercials 90 140 230
Won't watch 130 160 290
Total [ 480 520 1000

i. What percent of the men planned to skip the game? \'b '®)

[
) A \OO A4
A 27.08% O (0]
(é.) 13.00% L\ b
o 43%
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ii. What percent of the people who planned to skip the game were men?

Primary interest | Men | Women | Total

o / ,\] ){ The game 260 | 220 | 480
'2,0\0 *\o A %5/ Thecommercials | 90 | 140 | 230

Answer:

Won't watch 130 | 160 | 290
Total 480 [ 520 | 1000

iil. What percent of the people planned to skip the game?
Primary interest | Men | Women | Total
Answer: ‘1(\3 ¢ The game 260 | 220 | 480
———= \-Q'Q/O The commercials | 90 | 140 | 230
w Won't watch 130 | 160 290

AN LY ? Total 480 | 520 000

iv. What percent of the people were men who planned to skip the game?

'\'be- Primary interest | Men | Women | Total

Answer: D S Yoo / The game | 260 | 220 | 480 |
oo Thecommercials | 90 | 140 | 230 |

Won't watch 130 160 290 |

4
CQ \ 3/ Total 480 520 1000 |
o

94. The table below shows the results of a survey about whether students planned to attend the
school talent show.

Primary
interest Boys Girls Total
Singing acts 180 220 400
Dance acts 120 160 280
Won'tattend | (100) 120 220
Total C400) 500 900
e —

i. What percent of the boys planned to skip the talent show?

0,
g f5) =
25% — % \eo 2N S é
C.  4545% Neo
D. 11.11%
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il. What percent of the people who planned to skip the talent show were boys?

Mr. Tarek Ali 381 Gl daie  Olupl )l § Gt dludu

Primary
\00Q L — 4 interest !( Boys )| Girls Total
(2,20 * \OO //0 ri J’\ ‘9 . HB{ Singing acts T80 22 400

Dance acts 120 160 280
Won't attend (ﬂ ) 120 220
Total 400 500 900
iii. What percent of the people planned to skip the talent show? _
. Primary

“:2 (2- interest Boys Girls Total
o @ 0 Singingacts | 180 | 220 | 400
* \e0o /o o) 2}\ }\H / Danceacts | 120 | 160 | 280

QQ O o Won't attend 100 120 (220 )
Total 400 | 500 [ Coo0)

iv. What percent of the people were boys who planned to skip the talent show?

—— —

& \i 0o Primary
A0 ° \ interest | Boys | Girls | Total
Singingacts | 180 | 220 | 400
0 Danceacts | 120 | 160 | 280
\o©O \ 8o » Won'tattend | (TO0) | 120 | 220
b 4 N \\\\ / Total 400 | 500 900
Q\B‘E' d
Write a briefinterpretation on each of the stemplots in questions (4-6).
95. A stemplot showing life expectations of males.
CN‘@_ L\*g‘%& A “‘an qo Males
614
615 8
U‘“& \O\QQ)‘(‘ 69\ 710 12222 3 3 &
716
96. A stemplot showing life expectations of females.
Females
— 6|9 9
aNe CJ\V@TQN@—A \’é\w@n 7|4 4
718 8 8 9 9
—> 8|0 0 1
Ao on (\ do
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97. A back-to-back stemplot showing life expectations of males and females.

W o) Q/ﬂ S C,\*CQ, \\\‘- %\\w Males Females

416
M 8 51619 9
\Y “\Q}(\ 33222210/|7]4 4
6|78 8 8 9 9
8|0 0 1
98. The distribution below shows the scores on a quiz for 15 students
Scores 4 6 8 10 12 14 16
Frequencies 1 2| 3 2 3 2 2
.. - v e / ‘/

&
S

What is the median score? Q C&Q{*"’ —3 (,\J\\
10 14‘19‘&'{"("/(%lgﬁﬁsl \'Ol@‘\"ﬁ\l/ﬁlm
D.. 14 W, \'b/ I % °

99. The distribution below shows the number of books read by 17 students in one month.

Number of

Books 1 2 3 4 5 6 8
Frequencies 2 3 2 4 3 2 1

o
o
. A 9 — e,
What is the five-number summary? )X YI}Z" X %‘ 3,?5: 'H:QQX'/¥Y|%5/‘"5,}:5
{(1:2 458} e =
; - k’ \ .

B. {1'3458] 3 b

C {14458 4 Y00enr B el

D. (1254558} | !

*mc\‘fx—_ I ¥y =
* Nedlon = ¥\ +Qy =\l midle = 2z - 2

xQo-RowoidNe - BES fa‘
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100. The distribution below shows the scores on a driving test for 19 applicants.

Bt oot o
Scores —® |5 7 10 | ASENFTONN T2 3 24 25
Frequencies | 1 1 1 1 1 2 2 5 4 1

Find the five-number summary for this data. Identify any outliers.

{’:()’1 JE: VO, “3'-3“ V4 y SN n?-"";{a Tt 'K,%’ 2,3"22{' i '24"
2N =
The median: 2.5 %I / =
Ql: \4 » ok =Wy = 25
Q3.2 H R \owie = 3

The five-number summary: ‘2‘;‘) N\ "Lq?, 2\ , 155

[QR: Q'b ‘Q\ =20 -\4 =G

% Outliers (show your work):

@\ ovITQR\= W-1BRS = WH

@Q,+15x TQ® = 20 +V5n& = 315

A0 . 5 Bk D

T\-q,ss N\-5 o oW \igfs —smave VO \

y.4

[
e @ ) \O
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101. The box-and-whisker plots show the points scored in each Super Bowl by the AFC and
NFC. About how many poiiits higher is the uppér quartile for the NFC than the AFC?

Mr. Tarek Ali 381 Gl daie  Olupl )l § Gt dludu

Z
A — Q‘b Points Scored by Each
' R Division in the Super Bow!
10 poi }
points AFC | !
C. 15 points i
NFC o——+ 1» } ©
D' 40p0ints e | 1 1 L L ] 1 1 | ]
- e 0 5 10 15 20 25 30 35 40 45 50 55 6
3D -2 =10

Refer to the below box-whisker plot to answer questions (i-ii).

(;‘\t&{ af

" T e
moar XA
Q. 3
1 2 3 4 5 6 7 8 9 100, 11 12 13 4 A5 18 17 18 19 2

102. Find the following:

i. Min: (p

i @1~ ]

iii. Median: O

iv. 03: W

v. Range: MR - m\‘“\ — NO . (D = (2

103. Point A is much larger than any of the other points. Is point A an outlier according to the
1.5 X IQR criterion? Explain your answer. » BQ

’FCQ\ |(.Q3
* Q.- VHrIQe x Qy +VERIQ ™
FIQRe = Q3 -Q W =y ‘
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104. The general population scores on a standardized exam approximate a normal distribution
with a mean of 560, and an approximate standard deviation of 35. s

1. Approximately, what percentage of the scores should be higher than 4907

%*63370 — )’\‘LO\)
F on%Z — W\ 126

i 5:5 Sbo DY 6% 605
3% AN ABN 4B 2379 v\ D
=415
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2. Approximately what score would one need to make on this exam to be marked among the
top 16% of all who took the test?

Mr. Tarek Ali 94-3-3‘57' Ao dsaie  OlpLyl (§ @ ad) Al

ke 10 N+ E Do 1 35 - 245

105. The heights of 50 trees are normally distributed with a mean of 100cm and a standard
deviation of 10cm. 2

i. How many trees are with height between 90cm and 110cm?

WS

236 | 0o
o B0 \o0 | o |ivde

% p— \O WAL 3N = b A

Q\Q\ﬂ M“B = & % TDQ = 34 '“QQ..S

\o©
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ii. Whatis the probability that a selected tree is taller than 120 cm?

O-\Sl
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