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NCHS 2023 AM Prelim P1 solutions for students 

Q1 (a) 

Area of triangle 

= 
√

sin 60°  

= 
√

√  

= 
√

√  

= 
√

√  

=
√

√  

= √
√

√
√

 

= √ √  

= √ √  

= √ − √  

= √ − √  

Q1(b)  
Mtd 1 

푙푒푡 푦 =  √푥 + 3 

푦 =
1
푦 −

5
6 

푦 = 1 −
5
6푦 

푦 − 1 +
5
6 푦 = 0 

6푦 + 5푦 − 6 = 0 
(3푦 − 2)(2푦 + 3) = 0 

푦 =
2
3  표푟 푦 =  −

3
2 

√푥 + 3 =
2
3  표푟 √푥 + 3 = −

3
2 (푟푒푗) 

푥 + 3 =
4
9 

푥 = −
23
9  

Or 
6(푥 + 3) = 6− 5√푥 + 3 

6푥 + 18− 6 = −5√푥 + 3 
(6푥 + 12) = −5√푥 + 3  

36푥 + 144푥 + 144 = 25(푥 + 3) 
36푥 + 144푥 + 144 = 25푥 + 75 

36푥 + 119푥 + 69 = 0 
(4푥 + 3)(9푥 + 23) = 0 

푥 = −
3
4 (푟푒푗)표푟 −

23
9  

Q2(a)  
푑
푑푥

(푥 푙푛푥 ) = 푥
1
푥

(2푥) + 5푥^4푙푛푥  

= 2푥 + 5푥 푙푛푥 = 2푥 + 10푥 푙푛푥 

 

2(b) Method 1 

푥 푙푛푥 푑푥 =
1

10 10푥 푙푛푥 + 2푥 − 2푥 푑푥 

=
1

10 푥 푙푛푥 −
2푥

5 + 푐 

=
1
5 푥 푙푛푥 −

1
25푥 + 푐 

  2(b) Method 2 

10푥 푙푛푥 + 2푥 푑푥 = 푥 푙푛푥 + 푐 

10 푥 푙푛푥푑푥 + 2푥 푑푥 = 푥 푙푛푥 + 푐 

10 푥 푙푛푥푑푥 = 푥 푙푛푥 + 푐 −
2푥

5
+ 푐1 

= 푥 푙푛푥 −
2푥

5 + 푐2 

푥 푙푛푥푑푥 =
(푥 푙푛푥 )

10 −
푥
25 + 푐3 

표푟
(푥 푙푛푥)

5 −
푥
25 + 푐3 

 

 



Q3(a)  
−9 − 2푥 − 4푥 

= −2푥 − 4푥 − 9 
= −2(푥 + 2푥)− 9 

= −2[(푥 + 1) − 1]− 9 
= −2(푥 + 1) − 7 

 
푚푎푥 푣푎푙푢푒 =  −7 

 

Q3(b) 
Hence,  

−9− 2푥 − 4푥 = −2 − 푘 

푠푖푛푐푒max =  −7 

−2 − 푘 < −7 

푘 > 5 
 
Otherwise,  

−2푥 − 4푥 + 푘 − 7 = 0 

푑푖푠푐푟푖푚푖푛푎푛푡 > 0 

(−4) − 4(−2)(푘 − 7) > 0 

16 + 8푘 − 56 > 0 

8푘 − 40 > 0 

푘 > 5 
Q4 

(푥 + 1)(푥 − 1) = 푥  

                                                 3 

푥 + 푥 − 푥 − 1 3푥 + 0푥 + 0푥 + 2 

                                         −(3푥 + 3푥 − 3푥 − 3) 

                                         −3푥 + 3푥 + 5  

3푥 + 2
(푥 + 1)(푥 − 1) = 3 +

3푥 + 5 − 3푥
(푥 + 1) (푥 − 1) 

3푥 + 5 − 3푥
(푥 + 1) (푥 − 1) =

퐴
푥 − 1 +

퐵
푥 + 1 +

퐶
(푥 + 1)  

3푥 + 5 − 3푥 = 퐴(푥 + 1) + 퐵(푥 − 1)(푥 + 1)

+ 푐(푥 − 1) 

 

푠푢푏 푥 = 1,  

3 + 5 − 3 = 퐴(2)  

4퐴 = 5 

퐴 =
5
4 

푠푢푏 푥 = −1, 

−3 + 5 − 3 = 퐶(−2) 

−1 = −2퐶 

퐶 =
1
2 

푐표푚푝푎푟푖푛푔 푐표푒푓푓푖푐푖푒푛푡 표푓 푥 : − 3 = 퐴 + 퐵 

−3 =
5
4 + 퐵 

퐵 = −
17
4  

∴ 3 +
5

4(푥 − 1)−
17

4(푥 + 1) +
1

2(푥 + 1)  

 
 
 
 
 
 
 
 
 



Q5(a)  

log 푥 +
log 푥
log 7 = 6 

log 푥 +
2 log 푥

2 = 6 

log 푥 + log 푥 = 6 

2 log 푥 = 6 

log 푥 = 3 

푥 = 7  

= 343 

Q5(b) 
 

푥 + 8푥 + 15 > 0 푎푛푑 푥 + 4 > 0 

(푥 + 5)(푥 + 3) > 0 푎푛푑 푥 > −4  

푥 > −3,푥 < −5 푎푛푑 푥 > −4 

∴ 푥 > −3 

 

Q6(a) 
sin 2휃 = 2 sin 휃 cos휃 

= 2푐(−√1− 푐 ) 

=−2푐√1− 푐  

Q6(b)  
cos(휃 + 30°) 

= cos휃 cos 30°− sin휃 sin 30° 

= − 1 − 푐
√3
2 − (푐)

1
2  

=
−1
2 푐 −  

√3 − 3푐
2  

Q6(c) −(180°− 휃) or 휃 − 180°  
Q7(a) 

4 sin휃 + 4 sin 휃
sec휃 + tan휃

 

= 4 sin 휃(1 + sin 휃) ÷
1

cos휃 +
sin 휃
cos휃   

= 4 sin 휃(1 + sin 휃) ÷
1 + sin휃

cos휃  

= 4 sin 휃( 1 + sin 휃) ×
cos휃

1 + sin 휃 

= 4 sin휃 cos 휃 

= 2(2 sin 휃 cos휃) 

= 2 sin 2휃 

 

Q7(b) 
2 sin 2휃 = 0.7 

sin 2휃 =
7

20 

−휋 ≤  휃 ≤ 휋 

−2휋 ≤ 2 휃 ≤ 2휋 

훼 = sin
7

20 

= 0.35757 

2휃 푖푠 푖푛 푡ℎ푒 1푠푡 푎푛푑 2푛푑 푞푢푎푑푟푎푛푡. 

2휃 = 0.35757,휋

− 0.35757,−(휋 + 0.35757),−(2휋

− 0.35757) 

휃 = 0.179, 1.39,−1.75,−2.96 

 
 
 
 
 
 
 
 



Q8(a) 
푔푟푎푑푖푒푛푡 표푓 퐷퐶 =  tan 45° = 1 

푔푟푎푑푖푒푛푡 표푓 퐵퐶 = −1 

푦 − 9
푥 − 1

= −1 

푦 − 9 = −푥 + 1 

Equation of BC: 푦 = −푥 + 10 

푦 + 18
푥 − 2 = 1 

푦 + 18 = 푥 − 2 

Equation of AB: 푦 = 푥 − 20 

−푥 + 10 = 푥 − 20 

2푥 = 30 

푥 = 15 

푦 = −15 + 10 = −5    ∴ 퐵(15,−5)(푠ℎ표푤푛) 

Q8(b) 
푚푖푑푝푡 퐴퐶 = 푚푖푑푝푡 퐷퐵 

 
2 + 1

2
,
9 − 18

2
=

푥 + 15
2

,
−5 + 푦

2
 

 
3 = 푥 + 15 
푥 = −12 

9− 18 = −5 + 푦 
푦 = −4 

퐷(−12,−4) 
 

퐵 푖푠 푡ℎ푒 푚푖푑푝푡 표푓 퐷퐸  
 

(15,−5) =
−12 + 푥

2
,
−4 + 푦

2
 

 
30 = −12 + 푥 

푥 = 42 
−10 = −4 + 푦 

푦 = −6 
퐸(42,−6) 

 

퐴푟푒푎 =
1
2

2 42
−18 −6

   1 2
   9 −18  

=
1
2

(−12 + 378 − 18 − 18 + 6 + 758) 
= 546 푢푛푖푡푠  

Q9 (a) (graph) 

 

푣 = 푥(푝푥 + 푞푥) 

푣 = 푝푥 + 푞푥  
푣
푥 = 푝푥 + 푞 

 

푝푙표푡푡푒푑 푝표푖푛푡푠 

푗표푖푛 푤푖푡ℎ 푎 푠푡푟푎푖푔ℎ푡 푙푖푛푒 

 

푔푟푎푑푖푒푛푡 = 푝 

=
10 − 1
3 − 0 = 3 

푞 = 1 
 
 
 
 
 
 



Q9(b)  
푉
푥 = 3푥 + 1 

푉 = 푥(3푥 + 푥) 

푟푎푑푖푢푠 = 2푥 

푏푎푠푒 푎푟푒푎 =  휋(2푥) = 4휋푥  

4휋푥 = 3푥 + 푥 

(4휋 − 3)푥 − 푥 = 0 

푥[(4휋 − 3)푥 − 1] = 0 

푥 =
1

4휋 − 3
= 0.1045 

= 0.105 

Q9(c) 
푉 = 푥(4휋푥 ) 

= 4휋푥  

푑푟푎푤 
푉
푥

= 4휋푥 

푇ℎ푒 푣표푙푢푚푒 표푓 푡ℎ푒 푐푦푙푖푛푑푒푟 푖푠 푒푥푝푟푒푠푠푒푑 푖푛 푡푒푟푚푠 표푓 푥  

푎푛푑 푡ℎ푒푛 푟푒푎푟푟푎푛푔푒푑 푖푛푡표 푡ℎ푒 푠푎푚푒 푙푖푛푒푎푟 푓표푟푚 푎푠 푡ℎ푒  

푒푞푢푎푡푖표푛 표푓 푡ℎ푒 푠푡푟푎푖푔ℎ푡 푙푖푛푒 푑푟푎푤푛.  

푇ℎ푒 푥

− 푐표표푟푑푖푛푎푡푒 표푓 푡ℎ푒 푖푛푡푒푟푠푒푐푡푖표푛 푡ℎ푒푟푒푓표푟푒 푔푖푣푒푠  

푡ℎ푒 푣푎푙푢푒 표푓 푥 푓표푟 푤ℎ푖푐ℎ 푡ℎ푒 푠표푙푖푑 푖푠 푎 푐푦푙푖푛푑푒푟 푤푖푡ℎ  

ℎ푒푖푔ℎ푡 ℎ푎푙푓 푖푡푠 푏푎푠푒 푟푎푑푖푢푠.  

퐹푟표푚 푔푟푎푝ℎ,푥 = 0.1 

푇ℎ푖푠 푖푠 푐푙표푠푒 푡표 푡ℎ푒 푥 푣푎푙푢푒 표푏푡푎푖푛푒푑 푖푛 푝푎푟푡 (푏).  

*verify means to confirm if something is accurate 

푥 0 0.5 1 
푉
푥

 0 6.3 12.6 

Q10a 

푎 = 2.5 cos
1
2
푡 ×

1
2

 

= 1.25 cos
1
2 푡  표푟

5
4 cos

1
2 푡  

푤ℎ푒푛 푡 =
휋
2 ,  

푎 = 1.25 cos
휋
2 ×

1
2  

= 0.88388 

=
0.884푚
푠 표푟 표푟 

5√2
8 푚/푠  

Q10b 
푤ℎ푒푛 푣 = 표, 

2.5 sin
1
2 푡 = 0 

sin
1
2 푡 = 0 

1
2
푡 = 휋 

푡 = 2휋 

푠 = −2.5 cos
1
2 푡 × 2 + 푐 

= −5 cos
1
2
푡 + 푐 

푤ℎ푒푛 푡 = 0, 푠 = 0,  

0 = −5 cos(0) + 푐 

푐 = 5 

푠 = −5 cos
1
2 푡 + 5 

푤ℎ푒푛 푡 = 2휋, 

푠 = −5 cos(휋) + 5 

= −5(−1) + 5 = 10푚 



Q10c 

 

Q10d 
푡표푡푎푙 푑푖푠푡푎푛푐푒 

= 20 × 4 + 0.25푡 − 4휋 푑푡 

 

= 80 +
0.25푡

2
− 4휋푡  

 

= 80 +
1
8

(60) − 4휋(60) −
1
8

(16휋) + 4휋(16휋) 

 
= 91.845푚 

= 91.8푚 
 

Q11a 

푓표푟 푦 푖푛푐푟푒푎푠푖푛푔,
푑푦
푑푥 > 0 

푑푦
푑푥 = 3푥 푒 −

1
2 + 6푥푒  

= 푒 −
3푥

2 + 6푥  

푆푖푛푐푒 푒 > 0 푓표푟 푥 ∈ ℝ,  

−
3푥

2
+ 6푥 > 0 

푥 −
3
2 푥 + 6 > 0  

0 < 푥 < 4 

Q11b  

1st derivative test  

푤ℎ푒푛 푥 = 0,푦 = 3(0) 푒  ( ) = 0 

푥 0  0 0  

푑푦
푑푥 <0 0 >0 

Sketch     

 

Second derivative test 

푊ℎ푒푛 푥 = 0,
푑푦
푑푥 = 0. ∴ 푥 = 0 푖푠 푎 푠푡푎푡푖표푛푎푟푦 푝푡.  

푑 푦
푑푥 = 푒 (3푥 + 6)−

1
2 푒 −

3
2 푥 + 6푥  

푤ℎ푒푛 푥 = 0,  

푑 푦
푑푥 = 6 > 0 ∴ min푝푡 

푤ℎ푒푛 푥 = 0,푦 = 0 

∴ (0,0) is min푝푡 

Q11c  
0 < 푥 < 4 

Q11d 

푤ℎ푒푛 푥 = 1,
푑푦
푑푥 = 푒 −

3
2 + 6  

=
9
2 푒   

푔푟푎푑푖푒푛푡 =  
−2푒

9  

푤ℎ푒푛 푥 = 1,푦 = 3푒 , 

 

푦 − 3푒 =
−2푒

9
(푥 − 1) 

푦 = −
2푒

9 푥 +
2푒

9 + 3푒  

표푟 푦 = −0.366푥 + 2.19 



Q12a 

 
Q12b 

 
 

 
 
 
 
Q12c 
 

=  (corresponding sides of similar triangles are proportional) 

 

퐷퐹 × 퐸퐶 = 퐷퐴 × 퐸퐹 

퐵푦 푚푖푑푝푡 푡ℎ푒표푟푒푚,퐷퐹 =
1
2퐴퐶 

1
2퐴퐶 × 퐸퐶 = 퐷퐴 × 퐸퐹 
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