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Ps. : Mark {a, b, c 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 16 17 18 19 20

a,b,c,d
Quest. No. Marks Obtainee Marks for Questions
Q. 1to Q.20 30
Q.21 5
@822 5
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Question 21: Let f(z) = In(z+2) + e~ (®*+2) defined over the interval [1, 2]. Find the approxi-
mation of In(3.8) +e~3® by using the cubic Newton’s polynomial if approximation by quadratic
Newton’s polynomial is 1.3575 and fourth order divided difference is 0.0028. Compute the
absolute error and the number of points to get the accuracy 1076 using the cubic Newton’s
polynomial.

Solution. Since h = (2 —-1)/3 =1/3; s0 g = 1,21 = 4/3,x2 = 5/3, 23 = 2. Using quadratic
polynomial pa(z) to find cubic Newton’s polynomial ps(x), we have to use the formula
f(@) = p3(x) = pa(x) + flwo, 21, 2, w3](x — o) (¢ — 21) (2 — 22),
and this gives
F(z) = p3(z) = pa(2)+(0.0028)(1.8—1)(1.8-4/3)(1.8—5/3) and £(1.8) ~ ps(1.8) = 1.3575-+0.00014 = 1.3576,
with possible absolute error
I£(1.8) — p3(1.8)| = |1.3574 — 1.3576| = 0.0002.

Finally, as the upper bound of error in cubic polynomial is

Mh*
‘E3‘ S )
24
where 6
_ (4) — — (—z—2)| —
M 1?3%(2’]0 ()] max, @+ 2) +e 0.0243.
Since

Mh* (24) x (1079)
<10, prt< T )
24 — 0 - M ’
gives, h < 0.1773 and n = 5.6409 = 6. Thus we need, 7 points, for the cubic interpolations.



Question 22: Determine the number of subintervals n required to approximate the integral

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

1
T+ 4

2
mate the integral / dx.
0

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

(b—a), 4 —4
E < h*M < 107°.
iven the i dis f(z) = —— and we have /@) (2) = —>+ . The maxi lue of
Given the integrand is f(z) = — 4 and we have fY(x) = CEwE e maximum value o
3
|f®(z)| on the interval [0,2] is 3/128, and thus M = o8 Using the above error formula, we
get
3 2
— = _pt<1074, h < ZV/15 = 0.7872.
90 x 128)" = o =3
2
Since n = =078 2.5407, so the number of even subintervals n required is n > 4. Thus
' 2—-0 1
the approximation of the given integral using h = 4 —35°= 0.5 is

/02 - i 1= % [£(0) +4[£(0.5) + F(1.5)] + 2 (1) + £(2)],

~ —[0.25 + 4(0.2222 + 0.1818) + 2(0.2) + 0.1667| = 0.4
/0 z 44 6{0 5+4(0 +0.1818) +2(0.2) + 0 667} 0.4055,

which is equal to the true value of the given integral o = In(1.5) = 0.4055 up to 4 decimal
places.



Solution of the Final Examination

The Answer Tables for Q.1 to Q.20 : Math

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 b c a c b a C c b a

Q. No. | 11 12 13 14 15 16 17 18 19 20

a,b,c,d a c b b a a C c b a

The Answer Tables for Q.1 to Q.20 : MAth

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

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

a,b,c,d c a b b a C b a C b

Q. No. | 11 12 13 14 15 16 17 18 19 20

a,b,c,d b a c C b b a a c b

The Answer Tables for Q.1 to Q.20 : MATh

Ps. : Mark {a, b, c 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 a b ¢ ¢ b a a b b ¢

Q. No. | 11 12 13 14 15 16 17 18 19 20

a,b,c,d c b a a C C b b a C




