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INSTRUCTIONS
• Use black ink. HB pencil may be used for graphs and diagrams only.
• Answer all the questions. 
• Write your answer to each question in the space provided in the Printed Answer 

Booklet. Additional paper may be used if necessary but you must clearly show your 
candidate number, centre number and question number(s).

• You are permitted to use a scientific or graphical calculator in this paper.
• Final answers should be given to a degree of accuracy appropriate to the context.
• The acceleration due to gravity is denoted by g m s–2. Unless otherwise instructed, when 

a numerical value is needed, use g = 9.8.

INFORMATION
• The total mark for this paper is 70.
• The marks for each question are shown in brackets [ ].
• You are advised that an answer may receive no marks unless you show sufficient detail 

of the working to indicate that a correct method is used. You should communicate your 
method with correct reasoning.

• The Printed Answer Booklet consists of 12 pages. The Question Paper consists of 
8 pages.
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You must have:
• Printed Answer Booklet

You may use:
• a scientific or graphical calculator

Wednesday 15 May 2019 – Morning 
AS Level Mathematics B (MEI)
H630/01 Pure Mathematics and Mechanics
 Time allowed: 1 hour 30 minutes
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Formulae AS Level Mathematics B (MEI) (H630)

Binomial series
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Differentiation from first principles
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Sample variance
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Standard deviation, variances =

The binomial distribution
If B ,X n p+ ^ h then P( ) CX r p qn

r
r n r= = -  where q p1= -

Mean of X is np

Kinematics
Motion in a straight line
v u at= +

s ut at
2
1 2= +

( )s u v t
2
1= +

v u as22 2= +

s vt at
2
1 2= -
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✗ ,

•

•

✗ 2

¥6 = ↳ sinx

←%= 3 cos ×

① set the two equations equal to each other

4 sins = 3 cos ✗

②

nearran-andsimpufy-I-I-E-E-anx-g.TO
some fan × = 314

✗ = tan
-1 (3/4) MAKE SUREGiffen✗ ,

= 36.86989 . - -

✗ 2
= 180 t ×

,
= 216.86989

.IO#tIwdwi-nFig-2-9-3I--=-
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① Rewrite +8so it's in the form ✗ 52
58 = 5×2=2%-00

→ -5€
252 + I

② paying it with
.

(252 + 1) 1252 - 1) 8 I

_E¥
③ ÉW-orm a + bfd

=-3Sz+÷kS2
7-

fz
7-

f-

-

=
←¥=aÉ=_
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B

ÉÉÉÉ¥_) BAC ?

mÉH
b

COS ( BAC) = 92 + 52 - so
2

→ in our case LBAC =LA).#÷÷÷
""

I
8É 6

90 90

⑤we need to find cos CBAC)
,
so just simplify 6190

COS ( BAC) = 6190

0° . cos CBAC) =
'
/ Is

b) ormula for the area of a triangle

É£nb_ → 2- be sin A
ÉÉ•

sina.sn#Tqs5=4fg---sinA
③ Find area usingthe formula
area = 1-2×5×9 ×

= 6514 cm
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a) W = mg
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FEED1000kg
-

a)
25000g 25000g 80000g ¥mlS

600N
µ

2000N
600N In ← T

→ DN
←←

⇒← →←
d Feltz f TT, # I

25000g -0-0--250009 80000g

b) write an equation using NZL for the train

D- 2000 - ITT, -600 - Tztz -600=((25000×2)-+80000) Co - 1)
h=É-¥ Echos

D- 2000 - 600-600 = 130000 (o . 1)

D - 3200 = 13000

D = 16200N
C) ① Engine t Truck A.

16200 - 2000 - Ti = 80000 Co- 1)

y
14200 - T,

= 8000 → T,
= 6200N

② Truck At Truck B Ti 's

T2 - 600 = 25 000 (o . ) )
3100N

bigger

Tz - 600 = 2500 → Tz = 3100N
than Tz
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a) ① ✗ + 7 = 0 means he should substitute

in ✗ = -7 not ✗ = 7 therefore the

rest of his conclusion can not be correct
as it shows ( x - 7) is not a factor

② Showing that ( ✗ +7) is a factor

(substitute -7) C-7)
3
- (37×-7) + 84

= -343 - C - 259) +84
= - 343 t 343

= 0 To (✗ + 7) is a factor of ✗
3- 37×+84

b) ① we know that (✗+7) is a factor

+ 84 is the y
- intercept → (0/84)

(0/84),
✗
3
→ so we know it 's cubic

(→¥%,og ✗
2
-7✗ +12 → (✗ +7) ( ✗2-7×+12)

✗ ✗ 3 -7×2 1- IZX
(✗ + 7) ( x - 4) (x - 3)

+ 7 7×2 -494 84
To (-7/0) , (+4/0) (1-3,0)

<
are the other roots

c) ①Translated by (d) means :

means that ( ✗gas none (x
- 1)

② substitute cx - s )

(x - 1)
3
- 37 (x - 1) +84

= (x - 1) (x - 1) (x - 1) -37×+371-84
= 1×2-2×+1) (x -1) - 37×+121
= 1×3-3×2+3×-1) + 37×+121
= ✗3- 3×2+40×+120
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y = ✗
2- ↳Tx

① Rewrite the equation

y = ✗
Z
- y ✗

"
2

② find dY / dx

dy

at
= 2x - 2×-1/2

⑤ solve d¥z = 0

- Yz
2x - 2×+2 = 0 → 2x = 2x

→ z×
'

=
2-
✗
"2

as there is

2×1 ✗
"
2
= 2

only one

solution there

✗
312

= I can only be
one

•

•

. ✗ = I → stationary
③ find y when ✗ =L Point .

y = 12 - y JT

y
= 1 - y

y = -3 :O ( 1 ,
- 3) is the stationary point

⑤ find if (1) - 3) is a minimum point

day
⇒

= 2 + ✗
-3/2

lumen ✗ =L , da÷z = 2 + 1-% =

3

3 70 : it
-

is a minimum point
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a)①substitute 256m15 and 8s into the model
V = 1 . 21-2 - kf3

25.6 = I -2 (82) - K (83)

25.6 = 76 . 8 - 512k ( rearrange )

512k = 51 - Z C some)
k = 5 = 0.1 as required512

b) constant acceleration = SWAT formulae
we have t , v , y and need to find a

so V = y + at

(substitute values in) → 25-6 = 0 + 89

a = 2T¥ = 3. 2m15
tz

C)% = S for model one .

+2

/ 8 I - ZEZ - to c-
3 At

0

= [o - uts - o - ozst
"] !

=¢0.4183) - 0.02518")] - [0.4103) - 0.02510
"))

= [204-8
-

102-4] - O = 102.4m

② SUVAT s=ÉCu+v)t for model two

5=12-(0+25.6)8 = 4 (25-6) = 102. um

8. both model one and model two have the same displacement
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a) ① find If
dat = 24 - 6×-3×2

② some date = 0

24 - 6×-3×2=0 → 3×2+6×-24=0

¥ → ✗2+2×-8 = 0

coin) (✗ + 4) (x - 2) = 0

o , ×
go ✗ = - y

,
✗ = z

←

b) for 24×-3×2 - ✗ 3 to be decreasing dd÷<0
3×2+6×-24<0

( ✗ + 4) (x -2) CO

x ⑨R
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a) m = I ① find K , using 6=5
t 2- I = ¥ → k = 10 - 5

② verify using E- SO

m = I = 0.21 : this model fits his

so
measurements

b) 9 . When
+ is small 1¥ becomes large so

mass will not be modelled correctly -

il - melted completely means m :O but
'

is undefined so the model
can't be used

c) ① 2. I = 5 a + b

② 0 - 21 = SO at b

② -① 0.21 - 2. I = Soa - Sa tb-b/ Checking :

- 1 . 89 = us a
0.21 = SO (-0-042) t 2. 3)

a = - o . 042

⇒ ① 2 . I = 5 C - o . ouz) + b O - 21 = 0.21
2- I = - O - 21 + b

ooo a = - O - 042 and b. = 2-31
b = 2.31
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-

d) a " a is the rate at which ice melts

O '

042kg Of ice is lost per hour

b : b is the initial mass of the block

Which is 2- 31kg

e) m = - 0.0421-+2-31

0 =
- 0.042T + 2-3)

0.042 t = 2- 31

t = 55 hours
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