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Q1, 1.1 (Similar to Q10)  

Let 𝑃2(𝑥) be the second Taylor polynomial of 𝑓(𝑥) = √𝑥 + 1 about 𝑥0 = 0. The absolute error in using 

𝑃2(𝑥) to approximate √1.25 is  

a. 𝟎. 𝟎𝟎𝟎𝟗 

b. 0.3117  

c. 0.0703 

d. 0.0005 

e. 0.0010 

Q2 1.2 (Similar to Q7d)  

Given  

𝑓(𝑥) =
√𝑥 +  √𝑥 − 2

√𝑥 − √𝑥 − 2
. 

Use three-digit rounding arithmetic to compute 𝑓(13) 

a. 𝟐𝟑. 𝟗 

b. 23.8 

c. 23.1  

d. 24.0 

e. 23.0 

Q3 2.1 (Similar to Q10b)  

The first iteration of the bisection method that guarantees the approximation of the solution of  

𝑥2 − 1 = 𝑒1−𝑥2
 

on [−2,0] within 10−0.75 accuracy is:  

a. −𝟏. 𝟑𝟕𝟓𝟎 

b. −1.5000 

c. −0.2500 

d. −2.6250 

e. −2.8750 
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Q4 2.2 (Similar to Q13a)  

Use the fixed-point iteration with 𝑝0 = 1.75 to find the third iterate, 𝑝3, in approximating the solution of 

the equation  

𝑥 = 𝑒−𝑥 + 1 

a. 𝟏. 𝟐𝟕𝟎𝟎 
b. 1.1737 
c. 1.3213  
d. −2.3206  
e. −0.5762 

 
Q5 2.3 (Similar to Q11)  
The first iteration of the Newton method that guarantees the approximation of the solution of  

𝑒𝑥 = 3 cos 𝑥 + 2𝑥 

within 10−3 accuracy taking 𝑝0 = 1, is:  

a. 𝟏. 𝟐𝟑𝟗𝟕  

b. 1.2405  

c. 1.2784  

d.  2.2951 

e. 1.7056 

Q6 3.1 (Similar to Q10)  

Let 𝑓(𝑥) = √𝑥 − 𝑥2, 0 ≤ 𝑥 ≤ 1, and 𝑃2(𝑥) be the second Lagrange polynomial interpolating 𝑓 at 𝑥0 =
0, 𝑥1, and 𝑥2 = 1. The largest values of 𝑥1 for which 𝑓(0.75) − 𝑃2(0.75) = 0.01 is  

a. 𝟎. 𝟕𝟑𝟏𝟑  
b. 1.0000 
c. 0.5000 
d. 0.2500  
e. 0.8750  

Q7 3.1 (Similar to Q13)  
Let 𝑃2(𝑥) be the second Lagrange polynomial interpolating 𝑓(𝑥) at the points (1,0), (1.1, 0.0953), and 

(1.3, 0.2624). Suppose 𝑓′(𝑥) =
1

𝑥
 , find the smallest bound on the absolute error |𝑓(1.2) − 𝑃2(1.2)| is  

a. 𝟔. 𝟕𝟕 × 𝟏𝟎−𝟒 
b. 4.0 × 10−3 
c. 4.27 × 10−1 
d. 6.49 × 10−2 
e. 5.0 × 10−4 
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Q8 3.5 (Similar to Q1)  
Construct a natural cubic spline that interpolates a function 𝑓(𝑥) at the points (1,0), (2,1) and (4,2). 
Using the spline to approximate 𝑓(3) gives  

a. 𝟏. 𝟔𝟐𝟓𝟎  
b. 1.2500 
c. 1.2188  
d. 1.3125 
e. 1.5000 

 
Q9 3.5 (Similar to Q14)  
A clamped cubic spline 𝑆(𝑥) for a function 𝑓 is defined on [0,2] by  

𝑆(𝑥) = {
𝑆0(𝑥) = 1 + 𝐵𝑥 + 𝑥2 − 2𝑥3, 0 ≤ 𝑥 ≤ 1,

𝑆1(𝑥) = 1 + 𝑏(𝑥 − 1) + 𝑐(𝑥 − 1)2 + 7(𝑥 − 1)3, 1 ≤ 𝑥 ≤ 2.
 

Then,  
𝑓′(0) + 𝑓′(2) =  

a. 𝟗  
b. 8  
c. −3 
d. −5  
e. 1 

 
Q10 4.1 (Similar to Q9b)  
Consider the data below:  

𝑥 𝑓(𝑥) 𝑓′(𝑥) 
−2.6 7.1804 ℓ 
−2.4 6.2093 𝑚 
−2.2 5.3203 𝑛 

 
Suppose the first derivative 𝑓′(𝑥) is computed using the most accurate three-point formulas possible, 
then  
ℓ + 𝑚 + 𝑛 =  

a. −𝟏𝟑. 𝟗𝟓𝟎𝟖  
b. −5.0608  
c. −4.6503  
d. −4.2398  
e. −4.8555  
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Q11 4.1 (Similar to Q20)  
Consider the data below:  

𝑥 1.10 1.20 1.30 1.40 1.50 
𝑦 11.59006 13.78176 14.04276 14.30741 16.86187 

 
Using a step-size ℎ = 0.1, 𝑓′′(1.3) ≈  
 

a. 𝟎. 𝟑𝟔𝟓𝟎  
b. 0.0365  

c. 0.1825  
d. 0.0183  
e. 0.0122 

Q12 4.4 (Similar to Q13)  
The minimum value of 𝑛 required to approximate  

∫
1

𝑥 + 4
𝑑𝑥

3

0

 

to within 10−5 accuracy by the composite Trapezoidal rule is  
a. 𝟖𝟒 
b. 83 
c. 100 
d. 89 
e. 7 

Q13 1.2 (Similar to Q9 and Q10)  

 Suppose 𝑝∗ is used to approximate a number 𝑝, with relative error at most 10−3. Find the 

largest interval in which 𝑝∗ must lie?  

a. 𝒑 − 𝟏𝟎−𝟑|𝒑| ≤ 𝒑∗ ≤ 𝒑 + 𝟏𝟎−𝟑|𝒑| 

b. 𝑝 − 10−3𝑝 ≤ 𝑝∗ ≤ 𝑝 + 10−3𝑝 

c. 𝑝 − 10−3 ≤ 𝑝∗ ≤ 𝑝 + 10−3 

d. 𝑝 + 10−3 ≤ 𝑝∗ ≤ 𝑝 − 10−3 

e. −𝑝 − 10−3|𝑝| ≤ 𝑝∗ ≤ −𝑝 + 10−3|𝑝| 

Q14 4.4 (Similar to Q9 and Q10)  

Suppose that 𝑓(0) = 1, 𝑓(0.75) = 2.5, 𝑓(1) = 2, 𝑓(0.25) = 𝛼, and 𝑓(0.5) = 𝛽. Assume the composite 

Trapezoidal rule gives 2 and the composite Simpson’s rule gives 3 for approximating ∫ 𝑓(𝑥)𝑑𝑥
1

0
. Then, 

𝛼 − 𝛽 = 

a. 𝟏𝟏  
b. −11 

c. −
7

2
 

d. 
15

2
 

e. 
5

2
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