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1 i 2
a For the function y = m%ﬁ , calculate the value of y for the following
values ofx using element-by-element operations: 20°, 30°, 40°, 50°, 60°, 70° .
Sol 1

Seriptfiles:
clearr ':l': --------------- .
x=20:10:70;

y=(2*sind (%) +cosd(x) ."2) ./sind(x) ."2

13.38k82 7.0000 4.5317 3.3148 2.68427 2.2e808
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“ | The length |u| (magnitude) of a vector w = xi+pj+zk is given by
lu| = Jx2+yp2+2z2. Given the vector u = 23.5i— 17j+ 6k, determine its
length in the following two ways:

(a) Define the vector in MATLAB, and then write a mathematical expression
that uses the components of the vector.

(b) Define the vector in MATLAB, then determine the length by writing one
command that uses element-by-element operation and MATLAB built-in
functions sum and sgrt.

Sol 2

« Seriptfile: e,
clear, elc o esseesseessenecees

L u=[23.5 17 617 eerriereeinee,
disp('Part (a)')
length u= sqrt{ (1) 241 (2) “24+0U(3) "2) cceeeceereccctcccincens
disp('Part (b)")

. length u=sqgret (sum(u.*w)) e
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Two vectors are given:

u=5i-6j+9% and v = 11i+7j—4k

Use MATLAB to calculate the dot product u - v of the vectors in three ways:
(@) Write an expression using element-by-element calculation and the MAT-

LAB built-in function sum.
(b) Define u as a row vector and v as a column vector, and then use matrix
multiplication.
(¢) Use the MATLAB built-in function dot.
Sol 3
. SCﬁPtfﬂﬂ: ..........................................
clear, cle
e U=[5,-6,9]; V=ILL, T, =41 eeeeereeeerenanereneeeeensneernseeeensne
disp('Part (a)")
C QOLUVESUM (U.*V) et
cdisp(tPart (b) ') e
dotuv=u*v'
. digp{TEart (@) ")  sesesescecssesscsessesssescissssessicanss

dotuv=dot (u, v)

Fart {a) . rmeeseesssecsescenees

dotuw =

-23

Fart (b}
dotuw =
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. The volume of the parallelepiped shown can be
calculated by roz- (rg, xr,c) . Use the follow-
ing steps in a script file to calculate the area.
Define the vectors r,,, r,c, and r,; from
knowing position of points 4, B, and C.
Determine the volume by using MATLAB’s
built-in functions dot and cross.

Sol 4

Seript file:

clear, clc

rod=[2,5,1]1; r0B=[1,3,8]; roC=[-6,8,2];
TAC=rQC-rOA;

%note, if order of rOC and rAC reverssed will get negative wvolums
Volume=dot (rOB, cross (roc, rAC) )

-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------

------------------------------------------------------------------

------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------
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“ | The dot product can be used for determining the
angle between two vectors:
- ((F1 T2
0 = cor'(jo e
Use MATLAB’s built-in finctions acosd, |
sqrt, and dot to find the angle (in degrees) <
between r, = 6i—3j +2k and %
= 21+9) + 10k,
Recall that |r| = Jr-r.
Sol 5

- Seript file:

- glear, clc
rl=[6,-3,2]; r2=[2,9,10];
' theta=acosd(dot(rl,r2)/ (sgrt(dot(rl,rl)) *sqrt(dot(r2,r2))))
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Q6 | Use MATLAB to show that the angle inscribed
in a semi-circle is a right angle. Use the follow- d
ing steps in a script file to calculate the angle.
Define a variable with the value of the x coordi- / *
nate of point 4. Determine the y coordinate of _E |
point A4 using the equation x2+y2 = R2. Define

vectors that correspond to the position of points 4, B, and C and use them for
determining position vectors r,; and r .. Calculate the angle o in two ways.

First by using the equation o = cos™! (;ﬁ”:ﬁ) , and then by using the equa-
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. = ain-1 I‘ijrj = o
tion @ = sin (|fu||rac| - Both should give 90°.

Sol 6

Script file:

clear, clc
E=14; =h=8.4; yA=sgrt(R"Z2-zA"Z2);
B=[-R,0]; A=[xA,vA]; C=[R,0];
rAB=B-A; IrAC=C-A;
disp('Part (a)")
alpha=acosd(dot (rAB, rAC) / (sqgrt (dot (rAB, rAB) ) *sqgrt (dot (rAC, rAC) ) ))
disp('rart (b)"'")
%cross function reguires 3rd dimension or could just use
%sgrt (abs (rAB (1) *rAC(2) -rAB(2) *rAC(l))) to explicitly calc cross product
alpha=asind(sqgrt (sum{cross ([rAB 0], [rRC 0])."2))/ ...
(sgrt (dot (rAB, rAB) ) *sgrt (dot (rAC,TrAC)) ))

Part I:a:l .............................................................
cee 20 1eessscsssessssssssssssssssssecasssssesassssssessssassssnanns
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