Yildiz Technical University, Department of Mechatronics Engineering
MKT 3841 - Numerical Methods Gr2 Quiz1 09.11.2026

Student Number: Name: Signature
ANSWERS

Select and fill in a circle corresponding to your answer to each multiple-choice question:
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Multiple-Choice Questions (10 points each):
1. For a data value of 6.0 and a corresponding theoretical value of 5.5, what is the relative error?
A) 0.083 B) 0.091 C)0.5 D)0.92 . 0-2_' =o.02(

-

2. The theoretical data setis (2.0, 5.0, 9.0 ) for an experimental data set (1.8,5.4,9.6 ).
Considering also the error directions (positive or negative), what is the maximum relative error

in this experiment?
€ = 0.7 O.& , 0.¢
A) 0.067 B) 0.080 C) -0.100 D) 0.6 r ) 2.0 > $0 So
3. The 2" order Taylor expansion of a function is Er =§ ~0.1,0.08, o_og?}
2,
Py = Y L0 Gy
& !

If you approximate f(x) = e* around x, = 0, which one will be P,(0.6) ?

A)1.78 B) 3.24 C)1.18 D) 1.82 )
Brxd% PO +F(x)-h + F"(xb-"‘? L = Xy

4, Consider the data set below, W|th’a randomized order. ) .\ <y o Tero- £ =
7 > o o L‘L‘L
x 7 -6 / 4 fii gFb R e s

T
= & a .G? _ Q,C — ?8
PZCD.G\ie + € -0¢6+te °_Z_.. = {o6~+ Z 1.

y 21 54| \los4

Let its interpolated polynomial in Newton form be P(x) = ay + a,(x @+ a,(x—4)(x+6).
After changing the order of the data set with respect to this polynomial, what will a, be?

A) 21 B) 54 C) 343 D) 954
5. Consider a linear curve fitting ( y=a+bx ) for the given N 3 4 8
data set. b=14.5714 is determined. What is a?
y 40 70 118

A)-3.7143 B) 11.7143 C) 1.4286 D) 3.1429
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10.

Which one is Secant formula? (Hint: Newton Raphson formula, x;,; = x; — f(x) )

i -
— __ xitxiq) _ _ (xi—xio1) . g(&b-‘?(ﬁ_.)
A) Xt = X o ) B) X1 = %~ 7o S (KD ) K=K
(itxi-1) (*i=Xi—1)
C) Xig1 = X — -l f(x;) D) x;p; = x; — —&iTkiz1)

FOe)+f(xi—1) fle)—f(xi—1)

For the data set below, what is the approximate integral I = f f (x) by using only the

Trapezoidal rule? h=Ax=2
X 0 2 4 6 _I_:jpo.;)df.-:—z—.(ff 2-1!'1'31-'1‘)
A5 B) 10 C) 15 D) 20

Which of the following conditions is required to apply the composite Simpson's 3/8 rule in its
standard form to a data set with unique intervals?

A) The number of intervals must be a multiple of three.
B) The number of intervals must be even.

C) The number of intervals must be a power of two.

D) The number of intervals must be odd.

The position of a moving object is available at discrete time intervals. Which numerical method
can be used to estimate the object's instantaneous velocity at a particular time?

A) Trapezoidal integration only.

B) Simpson's 1/3 integration rule only.

C) A finite difference approximation to ds/dr.
D) Gaussian quadrature only.

For the position data set of an autonomous vehicle, what is the acceleration at t=4 s ?

t (seconds) 0 2 4 6 fa—2m | fe—m | fo | fee+h | foo+2h
X (meters) 3 5 6 15 2hf'(x) S o |
h? f(x) 1| -2 1
(Select the correct formula from the correct table.) || 2w 1 2 o] 2 !
9 1 -4 6 -4 ]
Coefficients of central finite difference approximations of O(h?%

f | flx+h | fix+2h) | flx+30 | flx+4h) | flx+5h) flx—=5h) | flx—4h) | flx—3hk | flx—2h | flx—h | fx)
2hfito [ =3 4 -1 TR 7 = =
h2 [ (x) 2 -5 | A 12 " (x) -1 * .

20 ) || 5 18 —24 14 -3 203 f(x) 3 —14 24 ~18 5
h.‘}f(‘” (x) 3 —14 26 —24 11 2 It @ (x) _2 11 _24 26 _14 3
Coefficients of forward finite difference approximations of O(h? Coefficients of backward finite difference approximations of O(h?)
A) -0.25 m/s? B) 1.25 m/s? C) 2 m/s? D) 4 m/s?
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