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(15 Multiple choice questions and Two (2) Full questions)

The Answer Tables for Q.1 to Q.15 : Marks: 2 for each one (2 x 15 = 30)

Ps. : Mark {a, b, ¢ or d} for the correct answer in the box.

Q. No. | 1 2 3 4 5 6 7 8 9 10

a,b,c,d

Q. No. | 11 12 13 14 15

a,b,c,d
Quest. No. Marks Obtained Marks for Questions
Q. 1toQ. 15 30
Q. 16 5
Q. 17 5
Total 40
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Question 16: Let f(z) = — and h = 0.1 Compute the approximate value of f”(3) and the
Kuestion 16: .

absolute error. If max|f*)| = 6.1022, then find the number of subintervals required to obtain
the approximate value of f”(3) within the accuracy 1074,

Solution. Given 21 = 3,h = 0.1, then the formula for f”(3) becomes

£(3) ~ f(3+0.1) —(20f.§£;>l+f(3—0.1) _ D2f(3),

or

f(3.1) —2f(3)+ f(2.9) 3%1/3.1-2(33/3) +3%9/2.9
0.01 B 0.01

1"(3) = ~ 6.2755 = D2f(3).

To compute the absolute error for our approximation we have to compute the second derivative
of f(x) as follows:

f'(z) = (3"[In(3)z - 1]) /2?,
" (x) = (3"[(In(3))%2* — 2In(3)x + 2])/2>.
Since the exact value of f”(1) is
1(3) = (B [(n(3)(3)? - 2(3)(3) + 20)/(3)° = 6.2709,

therefore, the absolute error |E| can be computed as follows:

|E| = |f"(1) — Dif(1)] = [6.2709 — 6.2755| = 0.0046.

As the maximum value of the fourth derivative of the given function in the interval is given as

M= max |[f®¥]=6.1022,
2.9<x<3.1

and the accuracy required is 1074, so
h2
[Eo(f,h)] < 5M <1074,

we have (h=(3.1-2.9)/n)

(3.1 —2.9)2/n?
12

(6.1022)(3.1 — 2.9)2(10%)
12 ’

M <107*, solving for n?, n? >

by taking square root on both sides, we get, n > 14.2621, gives, n = 15. °



Question 17: Determine the number of subintervals required to approximate the integral

2
/ 4dm, with an error less than 10~% using composite Simpson’s rule. Then approximate
0T

the given integral and compute the absolute error.

Solution. We have to use the error formula of composite Simpson’s rule which is

(b—a)

hEM < 1072,
180 =

|Es, ()] <

24
7 and we have f*)(z) = G ap The maximum value of

|f@®(x)| on the interval [0,2] is -, and thus M = 28" Using the above error formula and

1
Given the integrand is f(z) = n
x

h=2/n, we get
48
<
(90 x 128 x n4) —

4N 1/4
n> <48X10)> — 2.5407,

. 48 x 104

1074 e
0 o 2 128y

Solving for n, gives

(90 x 128

so the number of even subintervals n required is n = 4. Thus the approximation of the given
2—-0 1
integral using h = 4 —3°= 0.5 is

2
[ = S50 + 41505) + £15)) + 200 + 1(2)]

2 1 1
/ ~ 2 [0.25 + 4(0.2222 + 0.1818) + 2(0.2) + 0.1667] = 0.4055.
0o x+4 6

Since the exact value of the given integral is

2 1
o= / dzxr = In(1.5) = 0.4055,
o r+4

so the absolute error is
AbsE = |exact solution — Approzimate solution| = |0.4055 — 0.4055| = 0.0000,

up to 4 decimal places. °






