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1) 

𝑥 − 3𝑦 + 1 = 0 ⇒ 𝑦 =
𝑥 + 1

3
 

3𝑥2 − 7𝑥 (
𝑥 + 1

3
) − 5 = 0 

2𝑥2 − 7𝑥 − 15 = 0 

∑ 𝑥 =
7

2
 

D 

2) 

1 − 𝑐2 + 3𝑐 − 3 = 0 

𝑐2 − 3𝑐 + 2 = 0 

(𝑐 − 1)(𝑐 − 2) = 0 

cos 𝜃 = 1 ⇒ 𝜃 = 0, 2𝜋, 4𝜋  3 solutions 

D 

3) 

𝑦 + 1 =
5 − 2

−6 − 4
(𝑥 −

7

2
)  

𝑦 = 0 ⇒ 𝑥 = −
10

3
+

7

2
=

1

6
 

B 

4) 

(𝑥 + 1)(𝑥 − 1)(𝑥 − 2) > 0 ⇒  −1 < 𝑥 < 1 or 𝑥 > 2 

E 

5) 

𝑦 = − log10(1 − 𝑥) ⇒ 10𝑦 =
1

1 − 𝑥
⇒ 1 − 𝑥 = 10−𝑦 ⇒ 𝑥 = 1 − 10−𝑦   

D 

6) 

(−2)3 + 16𝑐 − 2(𝑐2 + 2𝑐 + 1) − 6 = 0 

−2𝑐2 + 12𝑐 − 16 = 0 

𝑐2 − 6𝑐 + 8 = 0 

∑ 𝑐 = 6 

D 
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7) 

Probability second ball is not the same as the first =
2𝑛

3𝑛−1
 

C 

8) 

𝑥 log 𝑎 + 2𝑥 log 𝑏 + 3𝑥 log 𝑐 = log 2  

𝑥(log 𝑎𝑏2𝑐3 ) = log 2 

𝑥 =
log 2

log(𝑎𝑏2𝑐3)
 

F 

9) 

2𝛼 + 2 =
11

2
⇒ 𝛼 =

7

4
 

𝑐

2
=

7

4
(

7

4
+ 2) ⇒ 𝑐 =

7

2
(

15

4
) =

105

8
 

A 

10) 

D 

11) 

2𝑥 = 3 or 2𝑥 = 5 

∑ 𝑥 = log2 15 =
log10 15

log10 2
 

E 

12) 

Surface area 6𝑥𝑑 + 4𝑥2 ×
√3

2
= 6𝑥𝑑 + 2√3 𝑥2 

Volume= √3𝑥2𝑑 

6𝑥𝑑 + 2√3 𝑥2 = √3 𝑥2𝑑 

𝑑 =
2√3𝑥2

√3 𝑥2 − 6𝑥
=

2𝑥

𝑥 − 2√3 
 

D 
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13) 

Let 𝑓(𝑥) = 𝑥4 − 4𝑥3 + 4𝑥2 − 10 

𝑓′(𝑥) = 4𝑥3 − 12𝑥2 + 8𝑥 

𝑓′(𝑥) = 0 ⇒ 𝑥 = 0  𝑜𝑟 𝑥2 − 3𝑥 + 2 = 0 

𝑥 = 0, 𝑥 = 1 or 𝑥 = 2 

𝑓(0) = −10 

𝑓(1) = −9 

𝑓(2) = −10 

All turning points of 𝑦 = 𝑓(𝑥) lie below the 𝑥 axis. 

There are two real roots. 

C 

14) 

Straight line ⇒ log 𝑦 = 𝑚 log 𝑥 + 𝑐 ⇒ log 𝑦 = log 𝑥𝑚 + log 𝑐′ ⇒ 𝑦 = 𝑐′𝑥𝑚 

With 𝑐′ = 𝑎 and 𝑚 = 𝑏 this is 𝑦 = 𝑎𝑥𝑏  

D 

15)  

Minimum, when 𝑎 =
1

2
, = ∫ 𝑥2𝑑𝑥 =

2(
1

2
)

3

3
=

1

12

1/2

−1/2
 

A 

16) 

10𝑐−2𝑑 × 202𝑐+𝑑

8𝑐 × 125𝑐+𝑑 =
2𝑐−2𝑑+4𝑐+2𝑑 × 5𝑐−2𝑑+2𝑐+𝑑

23𝑐 × 53𝑐+3𝑑 =
25𝑐 × 53𝑐−𝑑

23𝑐 × 53𝑐+3𝑑  

This is an integer if 𝑐 and 𝑑 are integers and 𝑐 > 0 and 𝑑 < 0. 

 

E 

17) 

(𝑎 − 2)2 + 8𝑎 > 0 

𝑎2 + 4𝑎 + 4 > 0 

(𝑎 + 2)2 > 0 

𝑎 ≠ −2 

D 
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18) 

sin 2𝑥 ≥
1

2
 for 

𝜋

6
≤ 2𝑥 ≤

5𝜋

6
  

so 
𝜋

12
≤ 𝑥 ≤

5𝜋

12
 

−1 ≤ tan 𝑥 ≤ 1 for 0 ≤ 𝑥 ≤
𝜋

4
   (and for 

3𝜋

4
≤ 𝑥 ≤ 𝜋)  

𝜋

12
≤ 𝑥 ≤

𝜋

4
 

The length of the interval is 
𝜋

6
 

B 

19) 

4𝑟 − 4 = 4𝑟3 − 4𝑟 

𝑟3 − 2𝑟 + 1 = 0 

(𝑟 − 1)(𝑟2 + 𝑟 − 1) = 0 

𝑟 =
−1 + √5

2
 

𝑆∞ =
4

1 − (
−1 + √5

2
)

=
8

3 − √5
=

24 + 8√5

4
= 6 + 2√5 

D 

20) 

The coefficient of 𝑥2 in the expansion is the same as the coefficient of 𝑥2 in the expansion of  

4(1 + 2𝑥 + 3𝑥2)6  which is  4 × ((
6
2

) × 22 + 6 × 3) = 4 × 78 = 312 

G 
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