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Question 1, (2)  

𝑓(−5) = (−5)2 + 3(−5) 

             = 25 − 15 

             = 10 

 

Question 2, (2) 

Ordering the data gives  

198  216  218  230  232  247  248  250  265  267 

𝑄1 = 218 

𝑄3 = 250 

Semi-interquartile range =
𝑄3−𝑄1

2
 

                                                 =
250−218

2
 

                                                 = 16 

 

Question 3, (2) 
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Question 4, (3) 

(2𝑥 + 3)(𝑥2 − 4𝑥 + 1) 

= 2𝑥3 − 8𝑥2 + 2𝑥 + 3𝑥2 − 12𝑥 + 3 

= 2𝑥3 − 5𝑥2 − 10𝑥 + 3 

 



 

Question 5, (2) 

𝐵 = (0, 6, 6) 

𝐶 = (3, 3, 9) 

 

Question 6, (3)  

𝑚𝐴𝐵 =
6 − (−2)

−1 − 3
 

          = −2 

 

Using 𝑦 − 𝑏 = 𝑚(𝑥 − 𝑎) with (3,−2) gives  

𝑦 − (−2) = −2(𝑥 − 3) 

𝑦 + 2 = −2𝑥 + 6 

        𝑦 = −2𝑥 + 4 

 

Question 7, (2) 

Area =
1

2
𝑑𝑓 sin𝐸 

          =
1

2
 𝑥 12 𝑥 8 𝑥

2

3
 

          = 32 𝑐𝑚2 

 

Question 8, (3)  

19 + 𝑥 > 15 + 3(𝑥 − 2) 

19 + 𝑥 > 15 + 3𝑥 − 6 

        10 > 2𝑥 

          5 > 𝑥 

   So, 𝑥 < 5 

 

Question 9, (3) 

OBE = 90° 

OBD = 90 − 58 = 32° 

ODB = 32° since isosceles triangle  

DOB = 180 − (32 𝑥 2) = 116° 

BOC = 180 − 116 = 64° 

CAB = 180 − 90 − 64 = 26° 



 

Question 10, (3)  

𝐹 =
𝑡2 + 4𝑏

𝑐
 

𝐹𝑐 = 𝑡2 + 4𝑏 

𝐹𝑐 − 𝑡2 = 4𝑏 

𝑏 =
𝐹𝑐 − 𝑡2

4
 

 

Question 11, (2)  
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              =
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Question 12, (4) 

 

𝑥 =
1 + 4 + 6 + 3 + 6

5
= 4 

 

𝒙 𝒙 − 𝒙 (𝒙 − 𝒙)𝟐 

 
1 

 
−𝟑 

 
9 

4    0 0 

6    2 4 

3 −𝟏 1 

6    2 4 

   

  ∑(𝒙 − 𝒙)𝟐 = 𝟏𝟖 

 

 

Standard Deviation = √
18

4
=

√18

√4
=

2√3

2
 

𝑎 = 3, 𝑏 = 2 

 

 

 

 



 

Question 13, (3)  

3𝑥 − 𝑦 = 2           (1) 

𝑥 + 3𝑦 = 19        (2)  

 

9𝑥 − 3𝑦 = 6        (3) 

𝑥 + 3𝑦 = 19        (2)  

 

(3) + (2) gives  

10𝑥 = 25 

     𝑥 = 2.5 

 

Substitute 𝑥 = 2.5 into (1) to give  

(3 𝑥 2.5) − 𝑦 = 2 

7.5 − 𝑦 = 2 

           𝑦 = 5.5 

 

So, P = (2.5,5.5) 

 

Question 14, (2) (1)  

a) 𝑎 = 5 

b) 𝑦 = (𝑥 + 5)2 + 𝑏 

     Substituting the point (−3, 8) gives  

     8 = (−3 + 5)2 + 𝑏  

     8 = 4 + 𝑏 

     𝑏 = 4 

 

Question 15, (3) 

Linear scale factor =
5

7
. Set up as a ‘reduction’ to give  

𝑥 =
5

7
∙ (𝑥 + 2.6) 

7𝑥 = 5(𝑥 + 2.6) 

7𝑥 = 5𝑥 + 13 

2𝑥 = 13, 𝑥 = 6.5 𝑐𝑚 



 

2017 National 5 Mathematics Paper 2  

 

Click to jump to question: 

Paper 2: 1     2     3     4     5     6     7     8     9     10     11     12     13     14     15  

 

Question 1, (2) 

𝑣 = √18 + (−14)2 + 32 

    = √529 

    = 23 

 

Question 2, (3) 

1200 𝑥 1.0453 

= 1369.39 

Value = £1369 

 

Question 3, (3) 

Using the Cosine Rule gives  

𝑝2 = 𝑞2 + 𝑟2 − 2𝑞𝑟 cos 𝑃 

      = 1802 + 1502 − 2 𝑥 180 𝑥 150 𝑥 cos 147 

      = 170, 380 

𝑝 = √170,380 = 413 

Length = 413 𝑚 

 

Question 4, (3) 

2𝑥2 + 5𝑥 − 4 = 0 

𝑎 = 2, 𝑏 = 5, 𝑐 = −4 

𝑥 =
−5 ± √52 − 4 𝑥 2𝑥 (−4)

2 𝑥 2
 

𝑥 =
−5 ± √25 + 32

4
 

 

𝑥 =
−5 + √57

4
= 0.6 𝑥 =

−5 − √57

4
= −3.1 



 

Question 5, (3) 

4,800 = 115% 

1% =
4,800

115
= 42 

100% = 42 𝑥 100 = 4,200 

 

Question 6, (5) 

Volume of outer sphere = 
4

3
𝑥 𝜋 𝑥 123 = 7,240 𝑚𝑚3. 

Volume of inner sphere =  
4

3
𝑥 𝜋 𝑥 93 = 3, 050 𝑚𝑚3. 

Volume of coating = 7,240 − 3,050 = 4, 190 𝑚𝑚3. 

 

Question 7, (3) 

The hypotenuse of the larger triangle is 22 cm. 

The short sides have length 8 cm and 19 cm.  

82 + 192 = 425  

222 = 484 

Since 425 ≠ 484 the triangle is not right angled by the converse of Pythagoras.  

 

Question 8, (1) (2) 

a) 𝑃𝑅⃗⃗⃗⃗  ⃗ = −𝑑 − 𝑐 

 

b) 𝑇𝑉⃗⃗⃗⃗  ⃗ = 𝑇𝑃⃗⃗⃗⃗  ⃗ +
1

2
𝑃𝑅⃗⃗⃗⃗  ⃗ 

            = −𝑑 +
1

2
(−𝑑 − 𝑐) 

            = −
3

2
𝑑 −

1

2
𝑐 

 

Question 9, (1) (3) 

a) 4𝑥2 − 25 = (2𝑥)2 − 52 

                        = (2𝑥 − 5)(2𝑥 + 5) 

 

b) 
4𝑥2−25

2𝑥2−𝑥−10
=

(2𝑥−5)(2𝑥+5)

(2𝑥−5)(𝑥+2)
 

                       =
2𝑥+5

𝑥+2
 



 

Question 10, (4) 

𝐸𝐷𝐹 = 126 − 90 = 36° 

𝐷𝐸𝐹 = 360 − 230 − 90 = 40° 

So, 𝐷𝐹𝐸 = 180 − 36 − 40 = 104°.  

 

Using the Sine Rule gives 

𝑓

sin 𝐹
=

𝑒

sin 𝐸
 

15

sin 104
=

𝐷𝐹

sin 40
 

𝐷𝐹 =
15 sin 40

sin 104
 

𝐷𝐹 = 9.9 

Distance = 9.9 𝑘𝑚 

 

Question 11, (2) 

3𝑥 − 5𝑦 − 10 = 0 

3𝑥 − 10 = 5𝑦 

5𝑦 = 3𝑥 − 10 

𝑦 =
3

5
𝑥 − 2 

So, the gradient of the line is 
3

5
.  

 

Question 12, (2) 

1

√𝑥3 =
1

𝑥
1
3

= 𝑥−
1
3 

 

Question 13, (4)  

Let C be the midpoint of AB 

Then, 𝐴𝐶 = 24 𝑐𝑚 

Let D be the midpoint of AC  

Then, 𝐴𝐷 = 12 𝑐𝑚.  

 

Construct a right angled triangle A, 𝐶1, 𝐷 



 

Using Pythagoras gives  

142 + 122 = (𝐷𝐶1)
2 

196 + 144 = (𝐷𝐶1)
2 

𝐷𝐶1 = √340 = 7.2 𝑐𝑚 

Height = (7.2 𝑥 2) + (14 𝑥 2) = 42.4 𝑐𝑚 

 

Question 14, (3) 

Arc length =
𝑎𝑛𝑔𝑙𝑒

360
 𝑥 𝜋 𝑥 𝑑 

31.5 =
𝐴𝑂𝐵

360
 𝑥 𝜋 𝑥 12.8 

Rearranging gives  

𝐴𝑂𝐵 =
31.5 𝑥 360

12.8𝜋
 

𝐴𝑂𝐵 = 282° 

 

Question 15, (1) (1) (4)  

a) ℎ = 40 + 23 cos 𝑥 

     When 𝑥 = 60° 

     ℎ = 40 + 23 cos 60° 

         = 51.5 𝑚 

 

b) Minimum height occurs where 𝑥 = 180° 

      ℎ = 40 + 23 cos 180° 

          = 17 𝑚  

 

c) Let ℎ = 61 to give  

     61 = 40 + 23 cos 𝑥 

     cos 𝑥 =
21

23
 

     𝑥 = 𝑐𝑜𝑠−1 (
21

23
) = 24° 

     𝑥 = 360 − 24 = 336° 

 

 


