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Answer Key 

 

Question I (4 points) Mark 

1) 
x2 − 4x + 4 > 0 , then (x − 2)2 > 0; this inequality is always true except for x = 2. 

The correct answer is (C). 
0.75 

2) lim
x→−3

x3+6x2+9x

(x+3)(x−2)
= 0; the correct answer is (B).

 
0.75 

3) f ′(x) =
x2−2x−1

(x−1)2 ; so f’(3) =
1

2
 ; the correct answer is (A). 0.75 

4) 2
2

2sin22sin
lim

0


 x

x

x

x

x
; the correct answer is (B). 0.75 

 

Question II (5 points) Mark 

1) 

x2 + 4x + 3 > 0 ⇒ S1 =] − ∞; −3[∪] − 1; +∞[  
x2 + x − 2 < 0 ⇒ S2 =] − 2; 1[  
𝐒 = S1 ∩ S2 =] − 1; 1[.  

1.5 

2) 

a) 
Let t = x2 ; the equation becomes 8t2 + 2t − 1 = 0 so t = −

1

2
 or t =

1

4
.  

For t = −
1

2
; x2 = −

1

2
 impossible & for t =

1

4
, x = ±

1

2
. 

 

1 

b) 
Let t =

1

1+y
,  the equation becomes 8t2 + 2t2 − 1 = 0 so  t = −

1

2
 or t =

1

4
. 

For  t = −
1

2
, y=-3 & for  t =

1

4
, y=3. 

1 

3) 
a) S = x1 + x2 = −

b

a
  so x2 = −

b

a
− 2. 0.75 

b) 
1

x1
+

1

x2
=

S

P
= −

b

c
> 0.  0.75 

 

Question III (5 points) Mark 

1) 

5Uso,4U
3

1
U

3Uso,4U
3

1
U

212

101





 
0.5 

 

2)  
sequencegeometicanotis)U(,so

U

U

U

U

sequencearithmeticannotis)U(,soUUUU

n

0

1

1

2

n0112





 
 

1 

3) 

a) 

Vn+1

Vn
=

1

3
Un+2

Un+6
=

1

3
= r, so (Vn) is a geometric sequence of first term V0 = 9  and 

ratio r =
1

3
  

 

1.5 

b) Vn = V0 × rn = 9 × (
1

3
)

n

  and  Un = Vn − 6 = 9 × (
1

3
)

n

− 6.  

1 

4) S = V0 ×
1−rn+1

1−r
=

27

2
[1 − (

1

3
)

n+1

]  0.5 

5) Un+1 − Un = −6 × (
1

3
)

n

< 0 , so (Un) is decreasing. 0.5 
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Question IV (5 points) Mark 

1) 

2

1

)1x(x2

)1x(x
lim

x

)0(f)x(f
lim

0x0x








 

 and 
2

1

x2

)1x(x
lim

x

)0(f)x(f
lim

0x0x








 then 

f is not differentiable at 0. 

1.5 

 

2) 
a) tan(x + y) =

30−5√3

−5+10√3
= √3. 

  

0.75 

b) −
π

2
< x + y <

π

2
 and tan(x + y) = √3 then x + y =

π

3
. 0.5  

3) 

a) (sin2 a + 2 sin a cos a + cos2 a) =
49

25
 , so sin a cos a =

12

25
. 1  

b) 
sin a and cos a are roots of the equation x2 −

7

5
x +

12

25
= 0. 

By calculator sin a =
4

5
 and cos a =

3

5
. 

 

1.25 

 

Question V (8 points) Mark 

1)    3 2lim lim 2 3 4
x x

f x x x
 

      ;    3 2lim lim 2 3 4
x x

f x x x
 

       0.5 

 

2) 

  x6x6x'f 2   

 

0.25 

 

1 

3) 

On ]∞, 0[: the equation f(x) = 0 has no roots since the minimum of f(x) is 3 > 0. 

On [0, +∞[: f is continuous, strictly decreasing, and f(x) changes signs from +4 to 

∞, then the equation f(x) = 0 admits a root  . 

But       0311f5.0f  , then α ∈ ]0.5 ; 1[. 

0.75 

4) 
a) 

     5.327x1fxf  , then     b2xa2fxf   and Df = ]∞ ; +∞[ is 

centered at a = 0.5, then I(0.5 ; 3.5) is a center of symmetry of  C  
0.75 

b)       5.3x5.0'f5.0fy:T  . Thus,    5.3x5.15.3y:T   0.5 

5) 

 

 

 

 

1.5 

6)      forx0xf;forx0xf ;    xfor0xf  0.5 

7) 
–2x3 – 3x2 + 0.999 = 0; f(x) – 3.001 = 0; f(x) = 3.001; (C) cuts the line of equation y 

= 3.001 in 3 points; the equation –2x3 – 3x2 + 0.999 = 0 has 3 roots. 
0.75 

8) 

a)    2)x(fxh  . Thus,     


xhlimxhlim
xx

 0.5 

b) 

   2)x(fxh  . Thus,      x'fxf2x'h     x6x64x3x22 223   

 

1  

 

Question VI (3 points) Mark 

1)                  SACAB,thus;AASAB;ASAB;ACAB   1.25 

2) 
a) 

                 
     SCofplanemediatortheisABH,Thus.SCofmidptisH,but

ABHSCthus;AAHAB;SCAB;SCAH 
 1.25 

b) b)            AHBSBC,Thus.SBCSC;SCAHB   0.5 

 


