Applied mathematics
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1.
R Fp
mgsin
From Newton’s second law, F = ma
But F = F, — (mgsinf + uR)
ma = Fp — (1500x9.8xsinf + ix1500x9.8x6059)
But, sinf = %, cosl = g
At steady speed, acceleration, a = Oms™1
Fp = 1500x9.8x > +  x150029.8x Y
F, = 13455.7840N
Therefore the driving force is 13455.7840N 5 marks
2
X f fx fx?
1 41 41 41
2 33 66 132
3 18 54 162
4 6 24 96
5 2 10 50
Zfzmo fozws zfx2=481
@ | From mean, 7 = 2%
Xf
_ 195
X =—
100
o X = 1.95
2
(b) From variance,var(x) = szjf — (%)?
var(x) = % —(1.95)?
= 1.0075
var(x) 5 marks
3 Since given is the number of ordinates, to get the number of sub-
intervals we subtract a one.
2-0 1 1
h=-—"=3andf(x) =77
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X 1 1
f0) =377z | f™) =377

0 0.3333
1 0.2903
3
2 0.2093
3
1 0.1429
4 0.0989
3
E 0.0707
3
2 0.0526

sum 0.3859 0.8121

1

3+4x2 3

[?——dx ~ 0.335 (3dps)

0 3+4x2

From [ —— dx ~ Sh[(f()) + 2(f ()]
[y o dx ~ 2x2[(0.3859) + 2(0.8121)]

5 marks

T =3g = 3x9.8 =29.4N

T = 3gsin30° + uR

But, R = mgcos30°

T = 3gsin30° + uxmgcos30°

© = 0.3464

contact is 0.3464

29.4 = 3x9.8xsin30° + ux5x9.8xcos30°

Therefore the coefficient of friction between the two surfaces in

5 marks

P(A) = %,P(B) _ é,P(/TnB) =
P(BnA) = P(A) — P(AnB)

But, P(AnB) = P(B) — P(AnB)
> = — P(AnB)

2

1

2
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P(AnB) = -~ ==
2 12 1_2 1 1 5
= Therefore, P(BnA) = ST LT L 5 marks
6 Extract,
97 105 X
78 85 92
x—97 _ 108-97
92-78  85-78
x =113
Therefore 113dollars are equivalent to 92 Euros
Extract,
79 85 97
64 y 78
y—64 _ 78-64
85-79  97-79
y = 68.667
Therefore 69 Euros are equivalent to 85 dollars 5 marks
7
v, = 3ms™1
= som
Vp =77
(@) | Velocity of the boat relative to the river,
bVr = Vp — Ur
4‘ = vb - 3
v, = lms™!
(0) | d = vxt
50 = 1xt
t = 50seconds 5 marks
8
(@ | P(Rremoved from B) = P(R{nR,) + P(BinR;)
_7. 6,45
IEERSTARTREY:
P(R removed from B) = e
B __ P(BynR) _ %x% 10
(b) P( 1/R) O 1%1 e 5 marks

ampuriiremathew@gmail.com

Page 3



mailto:ampuriiremathew@gmail.com

Applied mathematics

SECTION B, (60 Marlks)
9
| %
, %
| 4 g
i £
i i i
- I;
i HEHT
?gpf’ﬁ
63 in test 1 corresponds to 72 in test 2.
b)(i
(b)) Ry, Ry, d d?
4 1 3 9
3 4 -1 1
5 6 -1 1
1.5 3 -1.5 2.25
7 8 -1 1
6 6 0 0
1.5 2 -0.5 0.25
8 6 2 4
> dar=185
_ 4 6%ad?
From,p=1 5@ D)
_ 4 _ 63185 _
p=1-5"-=07798
(i1) Significant at 5%
Total 12 Misrlks

ampuriiremathew@gmail.com

Page 4



mailto:ampuriiremathew@gmail.com

Applied mathematics

10 @ [rp=Qi—2j+8k)m
= (4ti + t%j + 5k)

From, F = ma

(4ti + t?j + 5k) = 4a

a = (4ti + t%j + 5k)

., t2. 5 _
a=(tl+—] +—k) ms
4 4

(b) From,a =&
dt
fdv-fadt
v—f adt
3(,. t?, 5
U:fo (tl+3:]+zk);lt
v=(t?l+ﬁj+%k)|o
3 33 5(3) 0%, o3 5(0)
- (e B (e ey
9l+— + — k)ms
2 4

dr
(c) From, v = o

r = [vdt
2 3
o =J(Si+o)j+5k)dt
t t* 5t2
Tty = (—l Sy +—k)
where c is a constant of integration
But;att =0,7, = 2i —2j + 3k,c = 2i — 2j + 3k

3

. t* . 5t? . .
T = (ZH'E] +?k)+(21—21 + 3k)

342,  t*-2 5t2+3
r(t)_( s ot 4—8]+ 8 k)|t

3342 34—2 5(3)2+3
Tie) = ( 6 i+ )

T'(t=3) = (?L _E +?k)m

<& WGOLLU

A=) dui o bl sy

11 (@) | Letm = i , if the M is used to approximate m with small change Am

(X+Ax)
(r+Ay)

then, (M + Am) =

X+Ax
Am =

Y+Ay

X+Ax X

Y+Ay Y
Y(X+Ax) -X(Y+Ay)

Y(Y+Ay)
__ YAx—XAy

r2(+5))

Am
Am
Am
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(b)

Since, Ay « y then, A7y ~ 0

YAx—XAy
Am =———
Y2
YAx—-XAy
am  [v2a+)
™ X
Y
Am YAx—XAy
M YX

Am Ax Ay

|Am _ A_x__
] < o 2
Therefore the relative error in approximating i IS Ayx + |A7y|
From, T = 67316
40.345
Letx = 673.16,y = 40.345
then,

Ax = 0.5x107% = 0.005, Ay = 0.5x1072 = 0.0005
673.16+0.005 _ 4 o cacy

40.345-0.0005
= 16.6848

673—-0.005
40.345+0.0005

Therefore the interval within which the exact value of T can be

expected to lie is [16.6848, 16.6854]

upper limit =

lower limit =

<& WGOLL

A= duir o bl sy

12 €]

(1)

(ii)

kx?; x=1,23
From f(x) = { k(7 — x)? x = 4,5,6
0; else where
X 1| 2 3 4 5 6

PX=x)| k |4k | 9% | 9% | 4k | k

From, Y, uxPX =x) =1
(k+4k+9%)+ Ok +4k+k)=1
28k =1

k=—

28

X

1 2 3 4 5
PO=) | L[240 [0 4

6
1
28 1281 28 | 28 | 28 | 28

From, E(x) = Y1 XP(X = x)

Em=1(5)+2(5)+3(2)+4(2)+5(5) +6(5) =35
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(iii) | From, var(x) = E(x?) — ((E(x)?)
But, E(x2) = Y xx*P(X = x)
2y —1 (L 4 9 2 il 1
E(x®) =1 (28) t4 (28) +9 (28) +16 (28) +25 (28) +36 (28)
E(x?) =135
var(x) = 13.5 — ((3.5%)
var(x) = 1.25
b
(b) X 1 2 3 4 5 6
P(X = x) 1T [ 499 4|1
28 28 28 28 28 28
Fx)=PX<x) | 1 | 5 | 14| 23 | 27 1
28 28 28 28 28
Feo §
1 ——
27
% ———
23
S
14 1
% —
5 ——
28
1 i P
28
1 1 | [ |
o T+ —1 —1 ~>
0 1 2 3 4 5 6
13 (@)
D 3N C
V2N
4N A TZN
242N
A > B
<€ 2N 3
2m
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(b)

Resolving horizontally,

F, = 2 + 3 + 2v/2c0s45° + V2c0s45° = 8N
Resolving vertically,

F, = 4 + 2 + 22sin45° + 25in45° = 7N
> _[8
Fr = [7]

A

7N

>8N

Fr| = J(E)Z + ()2

|Fz| = /(8)% + (7)2 = 10.6301N

From, 8 = tan™?! (I;—y) = tan~?! (g) = 41.2°0

X

Therefore the resultant force is 10.6301N and acts at 41.2° above the
positive X-axis.

From, b
X

8 7
Xy
Taking moments about A. G = 3x2 — 2x2 + (x/f)x? = 4Nm
8 7|_ 4
Xy

8y —7x =4

Therefore the equation of line of action of the resultant force is; 8y —
7x =4

4 (a) (i) | To calculate the tax paid (T) in dollars based on the amount (A)
earned after 200 iterations.
(b) [IN A
1 1500 |0
2 3500 |70
3 9000 |260
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@) (i)

Is

< 20007

NO

Is

< 50007

NO

YES

YES

T=0

24

100

100

5
T = 60 + — (A — 5000)

NO

YES

/ PRINT:T,A/

- WG

i VLML LR
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15 (@ |u=600g,0=20g
P(X>x)=—
N 0.43
P(z>%%) =007 A '
’ 0.07
1 >
_ n=20 — 600
X690 _ 1 476 z
20 20
x = 20x(1.476) + 600
X = 629.52g
= 1000
b n
(b) P(X < 545)
545-600
P (Z < 20 )
P(Z < —2.75) = 2.98x1073
Number of packets that weighed less than 545g is;
2.98x1073x1000 = 2.98 ~ 3packets
16 (a)
y 1 49ms~1 4oms= 4
hm 300
30° l,
0 >
01< 1 d, > X

From,s=ut+5at2 G, —

For P, s = (49sin30°)(t) — §x9.8xt2

For Q, s = (49sin30°)(t — 2) — > x9.8x(t — 2)?

At the point they met, they had travelled the same distance, therefore;
(49sin30°)(t) — %x9.8xt2 = (495in30°)(t — 2) — §x9.8x(t —2)?

68.6 = 19.6t
t = 3.5seconds

h = (495in30°)(3.5) — §x9.8x3.52 = 25.725m
Therefore the two met at 25.725m from the start.
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(b) | Distance between Aand Bisd = d, + d,

From, s = ut + %at2

Horizontally there is no acceleration.

d, = (49s5in30°)(3.5) = 85.75m

d, = (49sin30°)(3.5 — 3) = 36.75m

d = 85.75+ 36.75 = 122.5m

Therefore the distance between A and B is 122.5m

4 WeeLL A& LVIGUL Ly
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