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‘! Flrst Semester M.Tech. Degree Examination, Aug./Sept. 2020
Ay Applied Mathematics

Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from each module.
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E 1 a. Define Absolute, relative and percentage errors . If u = 3v’ — 6v, find the % error in u at
@ ; p g
3 v =1 if the error is 0.05, (06 Marks)
E b. Evaluate the exponential series such that their sum gives value of e* at x = 1.3 to four
) decimal place accuracy’and find the number of terms required. (10 Marks)
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g :{ 2 a. Explain in'brief:
g b i)Accuracy and precision  ii) Truncation error  iii) Round off error. (06 Marks)
O & 4 >
5o . i n < N X .
28 b. Derive the expression v(t) =Lg—[1—e (‘“)l] for a parachutist who jumps out of a stationary
= 'E
E ; hot air balloon. Compute the ve1001ty prior to opening the chute when the mass is 70kg, the
%% drag co-efficient is 12.5"and"the gravitational force is 9.8 m/s®. Calculate the terminal
3 = velocity also taking a step size of 2 secs for computation. (10 Marks)
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S & Module-2
2 S ; :
E % 3 A Derive Newton’s formula to find +/N . Hence find +/15 to four decimal place accuracy.
23 (06 Marks)
g2 b. Apply Muller’s method to find the root of the equation x* —3x—5 =0, taking initial guesses
g3 pply q g g
é‘_ 9 as 1, 2, 3. Perform 3 iterations. (10 Marks)
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§ € 4 4. Determine a root of the equation 2x = cos X + 3 correct to 3 decimal places by fixed point
2= '
o] iteration method with the initial approximation x, = g (06 Marks)
£ . :
28 b. Find all the roots of the polynomial equation x>+ 3x? — 4 = 0, using Graeffe’s root squaring
§ g method. (Squaring 4 times). (10 Marks)
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- Module-3
2 . . dy d’y . .
2 5 a. Derive the expression for d—,a—,at X = Xo using Newton’s forward and backward
s x dx® :
g interpolation formulas. (06 Marks)
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b. Apply Romberg’s integration method to evaluate j dx
4 +X

taking step size h = 0.5, 0.25, 0.125.
0
(10 Marks)
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OR
From the following data compute the first and second derivatives at x = 3, given the
following data : .

x| 3 | 32| 34236 38] 4
y | =14 | =10 | 532026 | 667 | 14

(06 Marks)
0.5
Apply Rombrg’s method to evaluate J( .x jdx correct to 3 decimal places. (10 Marks)
o \sinx
- Module-4
Solve using Gauss Jordan method
x+ty+z=9
2x—3y+4z=13
3x +4y + 5z=40. (06 Marks)
Using Househodler’s method reduce the followmg matrix to the tridigonal form given the
1 4 3
matrix : (4 1 2| e (10 Marks)
3 2.4 :
OR

Use Triangularisation method to solve the following system of equations :
2x+ y+4z=12
8x—3y+2z=20
4x + 11y —z=33. | (06 Marks)
Apply inverse power method to find the smallest eigen value in magnitude of the matrix.
Perform four iterations. ~ :
2 -1 0
-1 2 =1}. : (10 Marks)
0o -1 2

Module-5
, 2 4 _ 1 3 2 )
For the matrix A= a2 and basis S={u;,u,}= 5 bl 7 of R®. The matrix A
defines a linear operator on R2 Find the matrix B that represents the mapping A relative to

the basis S. (06 Marks)
Find the matrix of the orthogonal projection where

W =spand| L[| -1} ; projw: R = R, (10 Marks)
1{] 0
OR
For T(Xi, X2) = (3X| + Xy, 5X; + 7X,, X1 + 3X3), show that T is one to one linear
transformation. Does T map R* onto R*? (06 Marks)
Find the equation y = Po + Bix of the least squares line that best fits the data points (2, 1), (5,
2), (7, 3) and (8, 3). (10 Marks)
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