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Mational 5 Mathematics—Paper 1-2013/2014

1. Acuboid has dimensions {(x + 1) cm, {x + 2) cm and (3x + 1) cm.

(a) Express its volume in terms of x.

(b) Expand and simplify the expression.

2. Asignpost reads that the next village is 1% miles away.

3

| expect to get there in ) of an hour.

Calculate the speed in miles per hour at which | need to travel.

Give your answer as a mixed number.
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National 5 Mathematics—Paper 1-2013/2014

3. Expand and simplify

(3x—2)(2x* + x + 5)

4. Weedkiller was sprayed along a grass verge. Aweek later the number of weeds found
and their distance from the verge was noted.

A scatter diagram was constructed and a best fitting straight line drawn.

Weedfoil trials

on
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(28]
(=1
]

[
o

Number of weeds

—
=)
I

0 2 4 6 8 10 12
Distance from verge (m)

Four metres from the verge the line suggests that 17 weeds were found and that
10 m from the verge there should be 35 weeds.

(a) Find the equation of the best fitting straight line. Justify your answer.

(b) Use your equation to predict how many weeds can be expected 7 m from the
verge.

Total Marks
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The diagram below shows a sector of a circle, centre C.

A

72° \
C B

The radius of the circle 1s 5 cenumetres and angle ACB 1s 72°.

Calculate the length of arc AB.
Take m=314.

Total Marks 3
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Mational 5 Mathematics—Paper 1-2013/2014

MARKS
f. (a) Simplify this expression:
I
s 2
(b) Calculate its value when x = 8. 1

Total Marks 3

7. Rationalise the denominator, leaving the fraction in it simplest form:

N
E. 2
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Mational 5 Mathematics—Paper 1-2013/2014

MARKS | o0 vor
B. Seven friends went to a local fair. At the snack stall they were offered two different L
sandwich options. Everyone took one of them.
If only two chose the cheaper option, the total bill would come to £19.
(a) Let £x be the cost of the cheaper and £y be the cost of the dearer option.
Form an equation in x and y. 1
{(b) If three chose the cheaper option, the total bill would come to £18.
Form a second equation in x and y. 1
(c) What would the total bill be if four chose the cheaper option? 3
Total Marks 5
9, To repoint a small garden wall, a stonemason will charge according to the formula:
C =72 + Bi,
where £C is the cost and k metres is the height of the wall.
Make h the subject of the formula. 3

@ PRN 2013 Page seven [Turn over
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10. Express
4 — 3 . x#-2. x#4
x+2 x—4

as a single fraction in its simplest form.

Total Marks 3
11.

(a) Factorise :'
a’ + 2ab + b, 1
() Hence, or otherwise, find the value of

047 + 2 % 94 x 6 + 67 2

Total Marks 3
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'WRITE
12. Seven identical fibre-optic cables fit snuggly inside a larger pipe of diameter 6 units. | i

The diagram below represents their cross-sections as circles.

{a) What is the radius of one small cable? 1

{b) The chord AB passes through the centre of one of the smaller cables.
How far is this centre from the centre of the larger pipe? 1

{c} What is the length of the chord AB? (Leave your answer in surd form.) 2

Total Marks 4

[END OF QUESTION PAPER]
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N5 Prelim Paper 1 Marking Scheme

. strategy: lmow to express atc
as fraction of a
circle

[

* strategy: kmow how to find
length of arc

. process: comrectly calculate
length of arc

Question Marking scheme Max Illustration of evidence
Give one mark for each » mark for awarding a mark at each =
Answer: (x + 1)(x + 2)(3x + 1) 1
«! expression from LBH o (xH+ Dx+2)3x+1)
Answer: 3a* + 10x? + 9x + 2 2
o' expand | pair of ="+ 3+ 2)(3x+ 1)
=3x + 027 + 6x + a7+ 3x ¥ 2
+* expand and simplify o =37+ 10 + 9x + 2
Answer: 2/, m/h 2
o' know to divide and start division §=D=+T=l3+3
+* complete division o =1xd=1=2Lmh
Answer: x =4 or -/, 3
! begin to factorise e (2xt1)...
+2 complete factorisation < (2x+ Dix +4)
+* interpret solutions o =x=-Y orx=-4 )
-l"ﬁlliWEl':J-’=3ﬂ.'+5 3 | 15=17 18
+! calculate gradient CmE0sa E=3
+* gubstitute in y = mx + ¢ to establish 2 y=mrte=1T=34+c=c=3
value of ¢
% state equation of line o y=73x+35
Answer: 26 weeds 1
«' calculate no of weeds using equation o whenx=7,y=3T7+5=26
Ans: 6-28 cm 3

s

-
12

360

12
360

%3 14=2x5

628



i
Answer: 3x*
+! use law of indices to simplify or
combine factors

+* use law of indices to simplify

Answer: 12

F
o! calculate x* whenx =8

Answer:

J6
3
' multiply num® and den’ by den’

= simplify

Answer: 2x + 5y =19
! marshal facts and form equation

ul

2 cheap and 5 dear =19
ie e+ 5y=19

Answer: Jx + 4y =18
! marshal facts and form equation

3 cheap and 4 dear = 18
ie 3x+4dy=18

Answer: £17

! geale equations

=2 golve for one variable by elimination
«* golve for other variable and Answer:

question

-

x4+ 5y =19

Ix+dy=18
Ox36x+15y=57 ..@
@x26:+8=36..0
0-07y=21=y=73
Substitute in @: 2x+ 15=19 = x=12
4 cheap + 3 dear=8+9=17

o0

=72
Answer; h= r
! make 8k the subject S 8 =C-72
< 2 2 C_TZ
*1 make i the subject . h 2
. . C-72
+ make h the subject S k= 5
10
x—22
Ans S —
(x+2)(x—4)
1 (x+2)(x—4)

ol

.3

correct common denominator

correct numerator

simplify

4(x—4)=3(x+2)

x—22
(x+2)(x—4)




11

(@) | Ans:  (a+Bp
o' process: factorise a” +2ab+b° (a+b)
1 mark
LS
(b} | Ans: 10 000
o strategy: kmow to substitute in expression (94 +6)°
¢ process: evaluate expression 10 000
2 marks
is:
1. Alternative method for 1st pwark
o' strategy: kmow correct order of cperations evidence
2. For a comrect answer withont working award 0,2
12 a Answer: 1 unit 1
+! insight ... 6 radii make 6 units +! diameters of 3 small circles make
diameter of large ... i.e. 6 radis
6+ 6=1umt
b Answer: 2 units 1 )
«' insight ... 2 radii make distance +! distance is made of 2 small radii.
distance =2 x 1 = 2 units
c Answer: 2Y5 mm 2
! insight to use convenient radius ! draw radius of large circle from centre
to B ... forming a right angled trisngle
= use Pythagoras « distance = V{3* — 2) =V5, s0 AB = 245
13 Answer: -4
e Subin -3 for x 1 5 — (-3)?
e Calculate 1 -4



Additional Notes

I@) Answer: (1+;1{1+zl(31+i) .| (:[+|)(x'+2)(x+3)
'L expression fom LBX

3
by Answer : 3x +10x +9x +2
! .u'pcnd 1 Pnlr' ol = (Iz+ 51+2)(H+I) armpmnleni

*¢ expond and Smrl:fﬂ (= 3x 491 4 gy + 1H 3142
{ 3x’+10x” ¥9x+2

C. Anwer.‘25 mph
* hnow to dwde and .sfart [he dwision ol S= 3‘,2- = g 1 y

. Conpl:.te he dwsiorv ( Fracbion i ‘s :tmpleat Fxn)L £ 1,1
2 X3 =3 =03

3. Answer: Gxa-x"+|3x -1o .-
- sdeace €] 3 conecd terms 6x s 3x *r15x

'.widmu, 5] MWSCUWG‘L”WMS =2
-41" -2x -10

. CompleE fe proceas _

6x’- x4+ 132 -10

4 (w Aaswer : Y= 3x+5

ol calculale jmdlle,nt (Pmbﬂ duqombuﬁd) o) M= 35-1

o-4¢ 3
ol 5&5&;&1!& ln\b .B= mx +C to ?2 5=3x+c-
QStOH!bl"\ C- ;13;3;4, +C
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