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This is an open book test, worth 15% of the module mark and addresses Module Intended Le'éu'rning
Outcome 3.

Date of test
Time allowed

1]

1 hour

Answer all questions

Open a Word file, put your name in a header and at the end of the exam copy your Matlab
commands and output to the file.

Either
e Print off your Word document and hand in before leaving the exam room, or
e email your Word file as an attachment to me at: ainsley.thomas@colegsirgar.ac.uk

Please keep a copy of your work in case of any problems with your email.

Marks
1. If x = 1.4 and y = 1.59, evaluate using ‘assignment statements’:
a) x* —y b) (2y)*Y «¢) e*¥ d) log;,(v* — x)
[12]
2wy
P Q= "E _ﬁi and the matrix X = [_jI 3}
VB VB

a) Show that 0" = Q1

b)  Show that (QXQT)6 = QX5Q" )
' [20]



On the same set of axes, plot the graphs of ¥ = 2cosx and y = 3sinx for

—n = x = . Copy the figure window and your commands to your Word file. Zoom
into each of the points of intersection, and copy the resultant figures into your Word
file. Hence, give the coordinates of the two points of intersection, correct to 2

|2~ 27]

decimal places.

= 4e¥gi gy 27¥ o dty
If v = 4e*sinx, use Matlab to find prd and —
Show that (dd_y)z +2 (ﬂ)z +4y? = —64¢2*(3cosx® — 5) [| )
ow that (——= — e e“*(3cosx* —5) | ()
[18]
x and y are related by the equation y = mx 4 c:
14 18 23 30 50
v 800 1200 1600 2100 3800
#
(i) Input the data and use polyfit to find the best fit values of mandc.
(ii) Use polyval to find the estimated values of y
(iii) Draw a graph showing the data and the least squares regression line.
[12]
The table shows the time taken for 12 operatives to produce a component:
22,8 22,6 22.4 25.1 21.6 24.6
21.7 21.9 21.7 22.8 23.2 21.9
Find: (i) the mean (ii) the median (iii) the standard deviation
[11]



led Davies

Q1
a)
== 1.4"2-1.59 .
ans = r ,. t,] /
P e v/' E’i@(iﬂuj r.’a,%“:'-'\(.jﬁ-ﬁﬂw& Shuke Mox
0.3700 V”H -
b) ,\
>> (271.4)M.4-1.59 /;
4ans =
26369 >(
c)
== axp(2*1.4%1.58)
ans =
‘ .rj"-' ]
fL . '|

- = E
85.7984 . =
v /;_, \

e
, 2)
|2

log10{(1.59"1.4)-1.59)

J

ans =

-0.4894 X



Jed Davies

Q3.

>>of /
>> fplof(cps(2*%Y, pipi)

T s

Current plot held
>> fplot('sin(3*x)" [-pi. pil) :

08f |\
06} | [ /
04t |

0.2 f L Vo

| i




led Davies

_03 K -r 1 1 :;," T I I

-0.302

-0.304

-0.306

-0.308

0.31 | N 1

0.312 \

i Fi
0.314 | / \
L 1 5

E L i i ! ooy By TS | USRI | Y]
2206 2204 -2200 22 -2198 -2196 -2.194 -2192 -2.19

X=-219
= _0.31
(- 2.19, - 0.31) \



Jed Davies

| T T I T |_, 1 T
/
028
03 F N/ |
0.32 |
P4 i -
-0.34 ) /l/
.lxz;r
‘_/
-0.36 -
/‘
-0.38 t I 1; 1 1 1 L 1 _ ."- B R [ | -
-0.99 -0.98 -0.97 -0.96 -095 -0.94 -0.93 -092 -0.91 -0.9 -0.89
X=-004
Y =-0.31
(-0.31,-091) 1.II /
Qs.
=>>t=[22822622425121624621.7219 21.7 22.8 23.2 21.9];
== xbar=mean(t), m=median(t),s=std(t,1) //
1)
xbar =
22.6917 v /

i)
m =

22.5000 v



led Davies
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This is an open book test, worth 15% of the module mark and addresses Module Intended Learning
Cutcome 3.

Date of test

Time allowed 1 hour

Answer all questions

Open a Word file, put your name in a header and at the end of the exam copy your Matlab
commands and output to the file.

Either
e Print off your Word document and hand in before leaving the exam room, or
e email your Word file as an attachment to me at: ainsley.thomas@colegsirgar.ac.uk

Please keep a copy of your work in case of any problems with your email.

Marks
1. If x = 1.4 and y = 1.59, evaluate using ‘assignment statements”:
al ¥t~y  b) (2¥)*Y ) e* d) logsp(y™ —x)
[12]
2 2
VB 8 o |3 4
2, fQ = 2.3 and the matrix X = LI DJ
WE B

a) Show that Q7 = @~
b) Show that (QXQT)® = QX®Q"
[20]



On the same set of axes, plot the graphs of y = 2cosx and y = 3sinx for

—m = x = 7. Copy the figure window and your commands to your Word file. Zoom
into each of the points of intersection, and copy the resultant figures into your Word
file. Hence, give the coordinates of the two points of intersection, correct to 2
decimal places.

[27]
F 4
If y = 4e*sinx, use Matlab to find E, 2 and L4
dx’ dax? dxt
Show that (dﬁ}')z + 2 (ﬂ)z +4y? = —64e**(3cosx? — 5)
ow e s Yo = e cos
[18]
x and y are related by the equation y = mx + ¢:
X 14 18 23 30 50
SO0 1200 1600 2100 3800
(i) Input the data and use polyfit to find the best fit values of m and c.
(i} Use polyval to find the estimated values of y
(iii) Draw a graph showing the data and the least squares regression line.
[12]

The table shows the time taken for 12 operatives to produce a component:

22.8 22.6 22.4 25.1 216 24.6
21.7 21.9 21.7 22.8 23.2 21.9
Find: (i) the mean (ii) the median (iii) the standard deviation

[11]



Adam Bedner

1.

a) /
»» x=1.4; y=1.59;
=3 %MDy /

dans =

0.3700 ./ | G) L

>>¥=14; y=1.59;

A
ans = ol
0.8027 / G’ J

b)

c)

>> x=1.4; y=1.59; /

>> exp(2¥x*y) . \)

ans = / C_%/
85.7984

d)

== x=1.4; y=1.59; /
== logl0{y™x-%) /

dans = ""::-‘\\'
A I3/

-0.2890

2.

=> Q=[2/sqrt{8) 2/sqrt{8);2/sqrt(8) -2/sqrt(8)]

{1 3 1
0.7071 07071 ;/ |
0.7071 -0.7071 /

== ¥=[3 4;-10] ‘/’

¥ =

o Sk




Adam Bedner

a)
== 0

dans =

0.7071 ﬂ 7071 /
0.7071 -0.7071
>> 10=inv(Q) /

Q=
07071 o701
07071 -0.7071 @

b)

>> (QX*Q)A6

ans = / /

-91.0000 45,0000

-180.0008 44.0000”

) Q*KAE*G" /

ans = /
-91.0000 45.0000 Lt N
-180.0000 44.0000 /

>> fplot({'2*cos(x)",[-pi,pi]) ../(_/) s

== hold

Current plot held

== fplot('3*sin(x)',[-pi, pl/ .




-1.66395

-1 A4

-1.66405

-1.G6641

-1.6684 15

-1.68642

-1.66426

Adam Bedner

. [ T T T T = T ]
-Ir" \
o £
: o ﬁlt’ v/.
£ r.-’ \,_\ ;
i / ™
,/ / x\ \
/ _ \,

| / / \ !
_| / .’{' \\.

5 / M,

i J N
¥ "-.1 / -"'Ilr .\'\ I
LY r.-' . ",
. P G
5 / .
. 4 b
b / \ ]
\ P
i 1 ,:. L Il i L 1
-3 -2 -1 0 1 2 3
The coordinates of the first point of intersection.
= T =T T T T T T T ™
R
e -\
-2.55362 -2.6536 -2 55468 -2.503066 -2.56354



Adam Bedner

Second point of intersection

1.665 1

1664 ) ,__.-;'H.:"“-u._%xq & | \\

16636 | oA —.

1.663 |
1.6625 |

i i i i — 1 L 1 1 i}

U.58760 5877 0.58780.5879 0.588 0.50810.58820 5083 (.5484 0.58R5

4, :
> 5yms }{,ﬁ; /

== y=4%exp(x)*sin(x) . -
) / /’

y= / s jf

4% exp(x)*sin(x) // @ .

>> y1=diffly) /

yl= o
d*exp(x)*cos(x) + d*exp{}t]*sf}/ @ -_J;"f

== y2=diff{y,2)

il
¥ = / f
W/
B*exp(x)*cos(x) / @

__I' 3
iy



Adam Bedner

== yd=diff(y,4)

y4 = ,W/ ==
-16%exp(x)*sin(x) / C%j

-

"
>> yANA2T Y21 244RY D 1/ %) .
15 : './ e I‘

ans =
e - "
128*exp(2*x)*cos(x}2 + 320*exp(2*x)*sin(x)"2_~~ A
7 . / 7
>> simplify(ans) (@ /
ans = - = \
#[7% >< '_"*\'I /
Bd*exp(2 }(} {3 Sln{?(.],é'g}y : R

5, o dﬁhk e .?
== p=polyfit(x,y,1) ‘(/ @/)I .

p=

80.5970 -256.1194 %
o @
»> f=polyval(p,x) / @‘) =

-

1.0e+03 * / o
0.8722 1.1946 1.5976 2.1618 3.???:/'

>> plot(x,y,'0’x,f,'~') %\

g




Adam Bedner

4000 | T . r ;

3500 | o

0300

2500

2000

1500 o

1000

o

LY

6.
=> clear all

=r=symstmsxhar - .// ;
>>1=(22.822.622.425.121.6 24.6 21.7 21.9 21.7 22.8 23.2 21.9] /" (

t=
Columns 1 through &
22,8000 226000 224000 25.1000 21.6000 24.6000
Columns 7 through 12

21.7000 21.9000 21.7000 22.8000 23.2000 21.9000



Adam Bedner

== xbar=mean(t) ‘,(m/:median@qtd{;_” i
e /

xbar = {the mean)
P L
2607 S
m= (the median)
22.5000 /
5= (the standard deviation)

1.0889 / / F
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This is an open book test, worth 15% of the module mark and addresses Module Intended Learning
Outcome 3.

Date of test
Time allowed

1 hour

Answer all questions

Open a Word file, put your name in a header and at the end of the exam copy your Matlab
commands and output to the file.

Either
s Print off your Word document and hand in before leaving the exam room, or
e email your Word file as an attachment to me at: ainsley.thomas@colegsirgar.ac.uk

Please keep a copy of your work in case of any problems with your email.

Marks
1. If x = 1.4 and y = 1.59, evaluate using ‘assignment statements’:
) 22—y b) 29)*Y o e d) logy(y¥ %)
[12]
L,
_|v8 B e _[3 4
2. Q= 2 2 and the matrix X = [_1 U]
VB VB

a) Show that Q7 = Q@
b) Show that (QX(QT)® = QX°Q"
[20]



On the same set of axes, plot the graphs of ¥ = 2cosx and ¥ = 3sinx for

—m = X = 1. Copy the figure window and your commands to your Word file, Zoom
into each of the points of intersection, and copy the resultant figures into your Word
file. Hence, give the coordinates of the two points of intersection, correct to 2
decimal places.

[27]
e Ay diy o aty
If ¥y = 4e*sinx, use Matlab to find o g and =
dty\° azy\? 2 2y 2
Show that (E) 42 (Eﬁ) + 4y° = —64e**(3cosx? — 5)
[18]
x and y are related by the equation y = mx + ¢:
X 14 13 23 30 50
¥ 900 1200 1600 2100 32800
(i) Input the data and use polyfit to find the best fit values of m and c.
(i} Use polyval to find the estimated values of y
(iii) Draw a graph showing the data and the least squares regression line.
[12]

The table shows the time taken for 12 operatives to produce a component:

22.8 22,6 22.4 25.1 21.6 24.6
21.7 21.9 21.7 22.8 23.2 219
Find: (i) the mean (ii) the median (iii) the standard deviation

[11]



Daniel Evans

wm{ L UA Q;m \J"t.k,WJ (oma

: ;// g“vk LI\ l “1
== N2y /

ans =

-0.8900 ka/ @

>>{z*~.rwy

ans =

' [
0.0802 3) Vi dHh v NILY Uu*-fzﬁ{ .

> exp(2%xTy)

ans =

2.9219e+03 /

3 fl
== log10{y"x-x)
ans = o :
0.4673 @
4 Fagure |

File  Edit  Weew  Ircert  Tool  Desbleg Wadow  Help

>> fplot("2*sin(x), [pu,pn}}/ O /) Detde b NABBN LB 08 2@

ht

== hold / | ) T 7 ]

15

Current plot held

T 1} f r \
>> fplot('2*cos(x), [_pi,p@ Fs
3 | 0.5

)
.'l.
3
__n'
.'rr
1.5 /"
N
2 > 3
3 -2 -1 il




Daniel Evans

#. Figure 1 = O >

Fite  Edit = View Inzert  Toolk  Desktop  Window  Help

-1.36 | £
y

138 N I 1

147 By
.,

R —
5

-4 b ./- \ .

.48 % i Y
-1.48 _,f' ,

152 f \

25 -2.45 24 -2.35 2.3 -2.25

"y Frgure 1 — (m|

Jdd e AR ODEL-A0EH|=

File  Fdit  Yiew Inzet  Tools esktop  Window  Help

% b

141 /i\ T

1361 ;

i
e

1.25 K4 - : i - L L 4
.85 0.7 0,75 0.8 085 [ERY)

Intersection (1.41, 0.79)




Daniel Evans

4
== clear all

£7%) 4
SYMS X 2 2 )

v-4*exp{x].*s|n{/y{1 dlfﬂy}}aﬁ{/lfét =diff ,’ﬁe}

\!I||_

A*exp(x) *sin(x) /

yl=

& L‘ﬁ

A*exp(x)*cos(x) + 4*exp(x)*sin(x)
y2 =

8*exp(x)*cos(x)

yd =
-16*exp(x)*sin(x) @

>3 4*yA2 + 2*1,;2“2 b 4%y
ans = /@ N -

128%exp(2*x)*cos(x)"2 + 128%exp(2*x) *sin[x}“}/

== simplify(ans)

ans =

128%exp(2¥x)

5 P

5 30
>> x=[14 18 23 30 50J; // A% .
> y=[900 1200 1600 2100 3800]; / CD

>> p=polyfit(x,y,1) /’ : @

p =

80.5970-256.1154 /
== yfit=polyval(p,x) @
yfit =

1.0e+03 * -

0.8722 11946 15976 2.1618 3.7737 /@



Daniel Evans

=> plot(x,y,'0',x,yfit)

i -k Figure | —
File Edit  Wiew Ins-:rt Tonls Desktop  Window  Help ~
IR T P A
4000 § T T T

3500
a0t §

2300

| 1500 £ P
oot /

2000 / V.

Enn ] i i
10 15 21 25

anr

45

6.

>>t-{22311?22521922421?251223215232245‘}_91/ g"

»> xbar=mean(t),m=median(t),s=std|(t,1)
2 e

\

xhar =
22.6917

m=
22.5000

7
/

1.0889

LL LA
K (‘/
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Class Test 3 (2017-18)

This is an open book test, worth 15% of the module mark and addresses Module Intended Learning
Outcome 3.

Date of test

Time allowed 1 hour

Answer all guestions

Open a Word file, put your name in a header and at the end of the exam copy your Matlab
commands and output to the file.

Either
e Print off your Word document and hand in before leaving the exam room, or
« email your Word file as an attachment to me at: ainsley.thomas@colegsirgar.ac.uk

Please keep a copy of your work in case of any problems with your email.

Marks
1. If x = 1.4 and y = 1.59, evaluate using ‘assignment statements’: f
al xf =y B2y o e d) logo(y™ —x) O
[12]
By ok
2. fQ = "E _ﬁi and the matrix X = [_31 g]
e VB 5
A
a) Showthat Q" = Q@ !\_/)

b) Show that (0XQ7T)% = QX®Q"
[20]



On the same set of axes, plot the graphs of y = 2cosx and y = 3sinx for

—m = x = . Copy the figure window and your commands to your Word file. Zoom
into each of the points of intersection, and copy the resultant figures into your Word
file. Hence, give the coordinates of the two points of intersection, correct to 2

decimal places, ,
¥

[27]
e ay %y dty
If v = 4e*sinx, use Matlab to find e and —
' A
d*yy? aty\? 2 2 2 |\
Show that (Ex_*) + 2 (ﬁ + 4y° = —b6de**(3cosx® —5) )
[18]

x and y are related by the equation y = mx + ¢:

14 15 23 30 50
500 1200 1600 2100 3800

(i) Input the data and use polyfit to find the best fit values of m and c.

(ii) Use polyval to find the estimated values of y

(iii) Draw a graph showing the data and the least squares regression line.
T

L7 [12]

The table shows the time taken for 12 operatives to produce a component:

22.8 22.6 22.4 25.1 21.6 24.6
21.7 21.9 21.7 22.8 23.2 21.9
Find: (i) the mean (ii) the median (iii) the standard deviation
.ﬂ_ [11]

(A



Thomas Wyn lones

1)a)

s=wy=14

1.4000

> y=1.59

1.5900
E-D QPR
ans =

0.3700
b)

o

* St _ |

{2%y) ¥ Y)

LS
ans =
34612 Y
c)
== exp(2*x*y)

ans =

85.7584

d) == log10{y"x-x)

"g



Thomas Wyn Jones

dns =

(N

-0.2890

3)

fplot('3*sin(x)",[- pi.pil),
fplot{'2*cos(x)" | pl,p|]r</ 6

Point of intersection -2. 5

1.2

-14r

-1.0

2.2

A

24

2.2



Thomas Whyn Jones

# — —_— -
i
18 *\. /
I..
\ ;
M
i
1.6 £ %, -
“,
Y
s
N
1d - \-._ b
-,
.'L
\.
-.
b
¥ b Y
121 N
i y
L
b
x-\.
M,
k! —
ir *
I\.
N
\
neEr I" -\
i 1 M | N 1 1 i i |
0.2 ] 0.2 04 B e 1 1.2

=,

Point of intersection: DSE,\'I‘; 3

4) _/{(

== clear all

FEEYIMS XY

> ﬁxp[x}l*cosj}c],v1=diff[yr}l.v2:diﬁ{v,2},1,r4=diff[~,r,4}

v/ /’/
-3

exp(x)*cos(x)

yl=

exp(x)*cos(x) - exp(x)*sin(x) %



Thomas Wyn lones

y2=

-2*exp(x)*sin(x)

=
‘}

2
=

)
-A*exp(x)*cos(x) _HJ
5) == clear all
»> x=[14,18,23,30,50];
>> y=[900,1200,1600,2100,3800); 7 4
== p=polyfit{x,y,1) /

80.5970-256.1194 \
== yfit=polyval(p,x}
yfit =

1.0e+03 *

0.8722 1.1946 1.5976 2.1618 3.7

== plot(x,y,'o" x,yfit) \/



Thomas Wyn lones

4000 ———— i : — . . d -
3500 | T
3000 .
2500 |
2000 |
1500 | 1

1000 | =
r

EDD i i i L 1
10 15 20 25 30 35

6)

t=22.8,22.6,22.4,251,216, 246, 21.7, 21.9, ZLTiEﬁ# 23.2,219
W
¥bar =

22.8000 L/ / =

»> xbar=mean(t),m=median(t),s=std(t,1)

- A



Thomas Wyn Jones
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This is an open book test, worth 15% of the module mark and addresses Module Intended Learning
Outcome 3.

Date of test
Time allowed

1 hour

Answer all questions

Open a Word file, put your name in a header and at the end of the exam copy your Matlab
commands and output to the file.

Either
s Print off your Word document and hand in before leaving the exam room, or
¢ email your Word file as an attachment to me at: ainsley.thomas@colegsirgar.ac.uk

Please keep a copy of your work in case of any problems with your email.

Marks
1. If x = 1.4 and y = 1.59, evaluate using ‘assignment statements’:
i /."
a) x2—y  b) (2¥)* Y ) &2 d) log;o(y* — x) s e
b i [12]
2 2
_|va Ve L _[3 4
2. If Q) = 22 and the matrix X = {_1 0
V8 VE
a) Show that Q7 = Q' (\ /
b) Show that (QXQT)® = QX°Q" ) :

[20]



On the same set of axes, plot the graphs of y = 2¢osx and ¥y = 3sinx for

—m = X = 7. Copy the figure window and your commands to your Word file. Zoom
into each of the points of intersection, and copy the resultant figures into your Word
file. Hence, give the coordinates of the two points of intersection, correct tq':-'z

decimal places. y /.
\ 1) _ v [27]

= f%ei ind & &y 4ty
If y = 4e*sinx, use Matlab to find o e ANt =
Show that (dd—y)z + 2 (dz—y)z + 4y% = —64e2*(3cosx? — 5) l/)
txd dx? Y & -
[18]
x and y are related by the equation y = mx + ¢:
14 18 23 30 50 :
900 1200 1600 2100 3800 (> j
(i) Input the data and use polyfit to find the best fit values of m and c.
(ii) Use polyval to find the estimated values of y
(iii) Draw a graph showing the data and the least squares regression line.
[12]

The table shows the time taken for 12 operatives to produce a com ponent:

22.8 22.6 22.4 25.1 21.6 24.6

21.7 21.9 21.7 22.8 23.2 21.8
III

Find: (i) the mean (ii) the median (iii) the standard deviation |

[ a1l



Callum Williams

Question 1.
Al

== =1.4

1.4000

P

»=y=159

1.5800
> xh2 -y /

ans =

0.3700 / ) /

B)

>> (2*y)A{x-y) /

- Vi

0.8027

Q)

>> exp(2*x*y)

ans =

.
/O



Callum Williams

D

>> logl0{y™x - x)

ans =

-0.2850

Question 2

Question 3

> fplo@]'; [—;:-_i_,pi]]
== hold /“
Current plot held

>> fplof ;sin:x]-:,{—pi,pi]}

7,
Ky
//.
- I/
‘d_ i e
it E
7
i P
[ &
| .
| 7 /
\\_H/I{rffj/

s
11—+ T L e s : \I i
/'ff e ", g *,
08k s LY
g / X
06 | / /A l
..r'r. \""

0.4 / \

r | II.'. Il"'.

r': l‘l."

02t \ 1

L8] 5\ ’ l"' y
i | r _f'. I"--__ 1

/ \
04} s / \ ]
L ‘:I.-" ! I\I\"'
D : 6 .;. '\1 -
. A A
0.8 P ;
2 R \
-1 Ee 1 a” 1 ! ! :
3 2 -1 0 1 2 ?



Callum Williams

-0.705 |

0708

-0.707 ";,{

-0.708

-0.709 7

071
0711 F
0.712 ]
-D.'HSI- L
g ey = .
-2.355 -2.35 | /

Point of intersection = [-0.7073, -2.357]

Point of intersection = [-0.71,-2.36 ] correct to 2 decimal places. f:}

I T T 1
0.708 |
0.7075
X F
0.707 .
! B TR |
1 4 x‘\
. %
0.7065 | \
0.706 \ 3
i L I I Y

0781 0782 0783 0784 O07BE 0786

Point of intersection = [0.7072, 0.7855]

Point of intersection = [0.71, 0.79] correct to 2 decimal places.



Callum Williams

Question 4

> EYMS K Y

Y=

>y = 4*exp(x)*sin(x), y1=diffly), y2=diff (v,2), ﬁ:difﬁy'
y= -

4*exp(x)*sin(x)

yl= ’”?)

\F|| 2 =

8*exp(x)*cos(x) / /

yd

-16%exp(x)*sin(x) L/ e
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Question 5 Y
T
>> x=[14 18 23 30 50]; ) \

»> y=[900 1200 1600 2100 3800); -~
y=| ] )(

=> p=polyfit(x,y,1)

80.5970-256.1194

== Yfit=polyval(p,x) .
7 s

it =

1.0e+03 * F4 | »

0.8722 11946 1.5976 21618 3.7737
i

4

‘]( C/“l‘ { ¢ l*—j f'f: J' YLii ,I l-"w {'J W2e :E.ec( L-// g
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4000 | . . : . . .

3500

3000

2500 |

2000 |-

1500

1000 -

ED'D | | I I I 1
10 15 20 25 30 35 40

Question 6
>>t=[22.822.622.425.121.624.621.721.921.722.823.2 21.9];

A

>> xbar=mean(t),m=median(t),s=std(t,1)

xbar =
/
22.6917 o7
m = S et
22,5000 \7 i \ \
'} -
| .-'" \
5= -

1.0889 v’

45
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Class Test 3 (2017-18) /f '

S

This is an open book test, worth 15% of the module mark and addresses Module Intended Learning
Cutcome 3.

Date of test
Time allowed

1 hour

Answer all questions

Open a Word file, put your name in a header and at the end of the exam copy your Matlab
commands and output to the file.

Either
s  Print off your Word document and hand in before leaving the exam room, or
¢ email your Word file as an attachment to me at: ainsley.thomas@colegsirgar.ac.uk

Please keep a copy of your work in case of any problems with your email.

Marks
1. If x = 1.4 and y = 1.59, evaluate using ‘assignment statements’:
a) x2—y  b) (2¥)*Y ¢ e d) log,o(y* — x) /
|
8 ol
o 8 : 3 &
2. IfQ = "’i :i and the matrix X = [_1 GI .
Vi . 8
a) Showthat Q" = Q71 l,\-"{r:';

b) Show that (QXQT)® = QXx°Q"
[20]



3.

On the same set of axes, plot the graphs of ¥ = 2cosx and v = 3sinx for
—M = x = 7. Copy the figure window and your commands to your Word file. Zoom

into each of the points of intersection, and copy the resultant figures into your Word

file. Hence, give the coordinates of the two points of intersection, correct to 2

decimal places.

If y = 4e*sinx, use Matlab to find :;—ir —zan

Show that (dq}r)E + 2 (_)z + 4y? = —64e?*(3cosx? — 5) \ Y

dx*

d2y
dx?

dZy
Ayl

i}\' /

i dty
dx*

x and y are related by the equation v = mx + ¢:

14 18 23 30 50
900 1200 1800 2100 3800
(i) Input the data and use polyfit to find the best fit values of m and c.

(ii) Use polyval to find the estimated values of y
(iii) Draw a graph showing the data and the least squares regression line.

The table shows the time taken for 12 operatives to produce a component:

22.8 22.6
217 21.9

Find: (i) the mean

22.4
21.7

(ii) the median

251 216 24.6
22.8 23.2 21.9

T
(iii) the standard deviation | |



Cian Bateman

Q1

*=1.4, y=1.59

v 3

=Wty
ans = s

03700 |/

eV A
dans = 3 B / z

0.8027 L///

> expi?:}*x*ﬂ

_ / /
ans = /2_ ) ‘/
794.7281 / @.II

22 {3/
Vv

== log10(y"x-x)

ans = ’3
-0.2890 /



a3
fplot{'2*cos(x)',[-pi,pil)
=> hold

Current plot held

>> fplot('3*sin(x)",[-pi,pi])

-

Cian Bateman

Fea

3 ¥

adfp ' 5

-

AR

1B} 2

-2.7 2685 26 -2B5

-2.36

.

0.3 i 05 0.6

0.7

/

#

i
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Q4

>> 5Yms X

=> y=4*exp(x)*sin(x), y1=diff(y),y2=diff(y,2),yd=diff(y,4)

v/

o ke

A*exp(x)*sin(x)

yl=

4*exp(x)*cos(x) + 4*exp(x)*sin(x)

2

y2=

v4 =

-16%exp(x)*sin(x) %

> yAN 242y 2 A2 +4 %y ]

ans =

128*exp(2*x)*cos(x)*2 + 320%exp(2¥x)*sin(x)*2 7.

‘j

S

== simplify[ans)

ans =

A
“\:I
B4%exp(2¥x)*(3*cos(x)"2 - 5) / /

\//.I
7 |
B*exp(x)*cos(x) 4} /

i /'(
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Qs
Al
>> x=[14 18 23 30 50]; \

>> y=[900 1200 {‘{509\1 2100 3800);

== p=polyfit(x,y,1) f)/

p =
1.0e4+03 *

0.0259 3.4215

B)

>> yfit=polyval(p,x) /\/

yfit=
1.0e+03 *

3.7837 3.8872 4.0165 4.1976 4.7150

C)

>= plot{x,y,'o",x,yfit) / /5

14000 — T T T 1

12000 F

10000 |

LHE

G000 r

4000 e

2000 F o

10 15 20 25 30 35

40

45

S
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a6

=»1=[22.822622.425121.624621.721921.722.823.2 21.9];

/
>> xbar=mean(t),m=median(t),s=std(t,1) f s [
L
xbar =
ST
22.6917 [ ke
- # 2y
Wt L’/ v / |
- I.
22.5000 i A=
5= | I
- | e /-
1.0889 o 4 O
/ )






