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Q. 1  Answers






I) Accuracy refers to how closely a value agrees with the true value.
{\displaystyle {\text{significand}}\times {\text{base}}^{\text{exponent}},}     II)  finite number can also represented by four integers components, a sign (s), a 

           base (b), a significand (m), and an exponent (e). Then the numerical value of the

           number is evaluated as (-1)s x m x be  Where m < |b|
   {\displaystyle 1.2345=\underbrace {12345} _{\text{significand}}\times \underbrace {10} _{\text{base}}\!\!\!\!\!\!^{\overbrace {-4} ^{\text{exponent}}}.} III)  Absolute Error is the magnitude of the difference between the true value x and the
             approximate value xa, Therefore absolute error=[x-xa].
IV) The relative error is the absolute error divided by the magnitude of the exact value. The percent error is the relative error expressed in terms of per 100.
V) Gaussian elimination (also known as row reduction) is an algorithm for solving systems of linear equations. It is usually understood as a sequence of operations performed on the corresponding matrix of coefficients. 
   Q. 2 Answers




        I) A = 9.999 x 101, B = 1.610 x 10-1, A+B =?

        Step 1. Align the smaller exponent with the larger one.

        B = 0.0161 x 101 = 0.016 x 101 (round off)

         Step 2. Add significands

         9.999 + 0.016 = 10.015, so A+B = 10.015 x 101

        Step 3. Normalize

        A+B = 1.0015 x 102

        Step 4. Round off

        A+B = 1.002 x 102 
        II)  A = 1.110 x 1010, B = 9.200 x 10-5 A x B =?

     Step 1. Exponent of A x B = 10 + (-5) = 5

     Step 2. Multiply significands

      1.110 x 9.200 = 10.212000

      Step 3. Normalize the product

      10.212 x 105 = 1.0212 x 106

      Step 4. Round off

      A x B = 1.021 x 106

      Step 5. Decide the sign of A x B (+ x + = +)

      So, A x B = + 1.021 x 106
Q. 3 Answers




    I)Algorithm:
       Start

I) Decide initial values for x1 and x2 and stopping criterion, E.

II) Compute f1 = f(x1) and f2 = f(x2).

III) If f1 * f2>0, x1 and x2 do not bracket any root and go to step 7;
Otherwise continue.

IV) Compute x0 = (x1+x2)/2 and compute f0 = f(x0)
V) If f1*f0 < 0 then
set x2 = x0
else
set x1 = x0
set f1 = f0
VI) If absolute value of (x2 – x1)/x2 is less than error E, then
root = (x1 + x2)/2
write the value of root
go to step 7
else
go to step 4
VII) Stop.
II) Solution:  -Given ƒ(x) = x3 – 5x2 – 17x + 20 
Taking x = 0 in equation (1) 

ƒ(0) = 20 

Now taking x = 1 

ƒ(1) = 1 – 5 – 17 + 20 

= – 1 

Since ƒ(0) = 20 (positive) and ƒ(1) = – 1 (which is negative) so the root of the given equation lies between 0 and 1. 

Let x1 = 0 and x2 = 1 

ƒ(x1) = 20 and ƒ(x2) = – 1 

using equation (1) to find x3 

x3 =  1 – (1 - 0) × (-1) (-1) - 20 

= 1 + = (1) =1- (- 21) - 21 1 1 21 

= 0.9523 

ƒ(x3) = ƒ(0.9523) 

= (0.9523)3 – 5 (0.9523)2 – 17 (0.9523) + 20 

= 0.8636 – 4.5343 – 16.1891 + 20 

= 0.1402 (which is positive) 

Using equation (1) to find x4 

x4 = 0.9523 – (0.9523 - 1) × 0.1402 [0.1402 - (-1)] 

= 0.9523 – (-0.0477) (0.1402) (1.1402) 

= 0.9523 + 0.005865 = 0.9581 

ƒ(x4) = (0.9581)3 – 5 (0.9581)2 – 17 (0.9581) + 20 

= 0.8794 – 4.5897 – 16.2877 + 20 

= 0.0020 (which is positive) 

x5 = 0.9581 – (0.9581 - 0.9523) × 0.0020 (0.0020) - (0.1402) 

= 0.9581 

Hence the root of the given equation is 0.9581 which is correct upto four decimal.

	Q.4 Answers. 

I) Find a root of an equation f(x)=X3-X-1 using Bisection method

Here X3-X-1=0

Let f(X)=X3-X-1

Here

X

0

1

2

f(X)

-1

-1

5



Here f(1)=-1<0 and f(2)=5>0

∴ Now, Root lies between 1 and 2

X0=1+22=1.5

f(X0)=f(1.5)=0.875>0


Here f(1)=-1<0 and f(1.5)=0.875>0

∴ Now, Root lies between 1 and 1.5

X1=1+1.52=1.25

f(X1)=f(1.25)=-0.29688<0


Here f(1.25)=-0.29688<0 and f(1.5)=0.875>0

∴ Now, Root lies between 1.25 and 1.5

X2=1.25+1.52=1.375

f(X2)=f(1.375)=0.22461>0


Here f(1.25)=-0.29688<0 and f(1.375)=0.22461>0

∴ Now, Root lies between 1.25 and 1.375

X3=1.25+1.3752=1.3125

f(X3)=f(1.3125)=-0.05151<0


Here f(1.3125)=-0.05151<0 and f(1.375)=0.22461>0

∴ Now, Root lies between 1.3125 and 1.375

X4=1.3125+1.3752=1.34375

f(X4)=f(1.34375)=0.08261>0


Here f(1.3125)=-0.05151<0 and f(1.34375)=0.08261>0

∴ Now, Root lies between 1.3125 and 1.34375

X5=1.3125+1.343752=1.32812

f(X5)=f(1.32812)=0.01458>0


Here f(1.3125)=-0.05151<0 and f(1.32812)=0.01458>0

∴ Now, Root lies between 1.3125 and 1.32812

X6=1.3125+1.328122=1.32031

f(X6)=f(1.32031)=-0.01871<0


Here f(1.32031)=-0.01871<0 and f(1.32812)=0.01458>0

∴ Now, Root lies between 1.32031 and 1.32812

X7=1.32031+1.328122=1.32422

f(X7)=f(1.32422)=-0.00213<0


Here f(1.32422)=-0.00213<0 and f(1.32812)=0.01458>0

∴ Now, Root lies between 1.32422 and 1.32812

X8=1.32422+1.328122=1.32617

f(X8)=f(1.32617)=0.00621>0


Here f(1.32422)=-0.00213<0 and f(1.32617)=0.00621>0

∴ Now, Root lies between 1.32422 and 1.32617

X9=1.32422+1.326172=1.3252

f(X9)=f(1.3252)=0.00204>0


Here f(1.32422)=-0.00213<0 and f(1.3252)=0.00204>0

∴ Now, Root lies between 1.32422 and 1.3252

X10=1.32422+1.32522=1.32471

f(X10)=f(1.32471)=-0.00005<0


Approximate root of the equation X3-X-1=0 using Bisection mehtod is 1.32471



             


OR 
II)  Find a root of an equation f(x)=2x3-3x+5 using False Position method

Solution:
Here 2x3-3x+5=0

Let f(x)=2x3-3x+5

Here
	x
	0
	-1
	-2
	-3

	f(x)
	5
	6
	-5
	-40





1st iteration : 

Here f(-2)=-5<0 and f(-1)=6>0

∴ Now, Root lies between x0=-2 and x1=-1

x2=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x2=-2-(-5)⋅-1-(-2)6-(-5)

x2=-1.54545

f(x2)=f(-1.54545)=2.25394>0


2nd iteration : 

Here f(-2)=-5<0 and f(-1.54545)=2.25394>0

∴ Now, Root lies between x0=-2 and x1=-1.54545

x3=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x3=-2-(-5)⋅-1.54545-(-2)2.25394-(-5)

x3=-1.68669

f(x3)=f(-1.68669)=0.46305>0


3rd iteration : 

Here f(-2)=-5<0 and f(-1.68669)=0.46305>0

∴ Now, Root lies between x0=-2 and x1=-1.68669

x4=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x4=-2-(-5)⋅-1.68669-(-2)0.46305-(-5)

x4=-1.71325

f(x4)=f(-1.71325)=0.08224>0


4th iteration : 

Here f(-2)=-5<0 and f(-1.71325)=0.08224>0

∴ Now, Root lies between x0=-2 and x1=-1.71325

x5=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x5=-2-(-5)⋅-1.71325-(-2)0.08224-(-5)

x5=-1.71789

f(x5)=f(-1.71789)=0.01422>0


5th iteration : 

Here f(-2)=-5<0 and f(-1.71789)=0.01422>0

∴ Now, Root lies between x0=-2 and x1=-1.71789

x6=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x6=-2-(-5)⋅-1.71789-(-2)0.01422-(-5)

x6=-1.71869

f(x6)=f(-1.71869)=0.00245>0


6th iteration : 

Here f(-2)=-5<0 and f(-1.71869)=0.00245>0

∴ Now, Root lies between x0=-2 and x1=-1.71869

x7=x0-f(x0)⋅x1-x0f(x1)-f(x0)

x7=-2-(-5)⋅-1.71869-(-2)0.00245-(-5)

x7=-1.71883

f(x7)=f(-1.71883)=0.00042>0


Approximate root of the equation 2x3-3x+5=0 using False Position mehtod is -1.71883

	n
	x0
	f(x0)
	x1
	f(x1)
	x2
	f(x2)
	Update

	1
	-2
	-5
	-1
	6
	-1.54545
	2.25394
	x1=x2

	2
	-2
	-5
	-1.54545
	2.25394
	-1.68669
	0.46305
	x1=x2

	3
	-2
	-5
	-1.68669
	0.46305
	-1.71325
	0.08224
	x1=x2

	4
	-2
	-5
	-1.71325
	0.08224
	-1.71789
	0.01422
	x1=x2

	5
	-2
	-5
	-1.71789
	0.01422
	-1.71869
	0.00245
	x1=x2

	6
	-2
	-5
	-1.71869
	0.00245
	-1.71883
	0.00042
	x1=x2


                                                                   SET-B

Q. 1  Answers






II) Accuracy refers to how closely a value agrees with the true value.
{\displaystyle {\text{significand}}\times {\text{base}}^{\text{exponent}},}     II)  finite number can also represented by four integers components, a sign (s), a 

           base (b), a significand (m), and an exponent (e). Then the numerical value of the

           number is evaluated as (-1)s x m x be  Where m < |b|

   {\displaystyle 1.2345=\underbrace {12345} _{\text{significand}}\times \underbrace {10} _{\text{base}}\!\!\!\!\!\!^{\overbrace {-4} ^{\text{exponent}}}.} III)  Absolute Error is the magnitude of the difference between the true value x and the
             approximate value xa, Therefore absolute error=[x-xa].

VI) The relative error is the absolute error divided by the magnitude of the exact value. The percent error is the relative error expressed in terms of per 100.
VII) Gaussian elimination (also known as row reduction) is an algorithm for solving systems of linear equations. It is usually understood as a sequence of operations performed on the corresponding matrix of coefficients. 

   Q. 2 Answers




        I) A = 9.999 x 101, B = 1.610 x 10-1, A+B =?

        Step 1. Align the smaller exponent with the larger one.

        B = 0.0161 x 101 = 0.016 x 101 (round off)

         Step 2. Add significands

         9.999 + 0.016 = 10.015, so A+B = 10.015 x 101

        Step 3. Normalize

        A+B = 1.0015 x 102

        Step 4. Round off

        A+B = 1.002 x 102 

 II) Method of successive Approximations: This method can be used only when the value of are equally       spaced. Now, to find the value of corresponding to the given value of , we use any of the interpolation formulae discussed earlier i.e. Newton’s forward, Newton’s backward stirling’s or Bessel’s formula depending upon the location of in the data table i.e. whether it is lying in the beginning or end or almost in the middle of the data table.
    Ans 3  1.   A = 1.110 x 1010, B = 9.200 x 10-5 A x B =?

     Step 1. Exponent of A x B = 10 + (-5) = 5

     Step 2. Multiply significands

      1.110 x 9.200 = 10.212000

      Step 3. Normalize the product

      10.212 x 105 = 1.0212 x 106

      Step 4. Round off

      A x B = 1.021 x 106

      Step 5. Decide the sign of A x B (+ x + = +)

      So, A x B = + 1.021 x 106
2.  :- Here 2x3-2x-5=0

Let f(x)=2x3-2x-5

∴f′(x)=6x2-2

Here
	X
	0
	1
	2

	f(x)
	-5
	-5
	7





Here f(1)=-5<0andf(2)=7>0

∴ Root lies between 1 and 2

x0=1+22=1.5


1st iteration : 

f(x0)=f(1.5)=-1.25

f′(x0)=f′(1.5)=11.5

x1=x0-f(x0)f′(x0)

x1=1.5--1.2511.5

x1=1.6087


2nd iteration : 

f(x1)=f(1.6087)=0.1089

f′(x1)=f′(1.6087)=13.52741

x2=x1-f(x1)f′(x1)

x2=1.6087-0.108913.52741

x2=1.60065


3rd iteration : 

f(x2)=f(1.60065)=0.00062

f′(x2)=f′(1.60065)=13.37239

x3=x2-f(x2)f′(x2)

x3=1.60065-0.0006213.37239

x3=1.6006


4th iteration : 

f(x3)=f(1.6006)=0

f′(x3)=f′(1.6006)=13.37149

x4=x3-f(x3)f′(x3)

x4=1.6006-013.37149

x4=1.6006


Approximate root of the equation 2x3-2x-5=0 using Newton Raphson mehtod is 1.6006
 Ans 4   Find real root of the equation x3 - 5x + 3 upto three decimal digits.

Ans.: Here ƒ(x) = x3 – 5x + 3

ƒ(0) = 0 – 0 + 3 = 3 ƒ(x0) (say)

ƒ(1) = 1 – 5 + 3 = – 1 = ƒ(x1) (say)

Since ƒ(x0), ƒ(x1) < 0 so the root of the given equation lies between 0 and 1

So, x2 = 0.5

Now, ƒ(x2) = ƒ(0.5)

= (0.5)3 – 5 (0.5) + 3

= 0.125 – 2.5 + 3

= 0.625 (which is positive)

 ƒ(x1).ƒ(x2) < 0

So, x3 = 0.75

Now, ƒ(x3) = ƒ(0.75)

= (0.75)3 – 5 (0.75) + 3

= 0.4218 – 3.75 + 3

= – 0.328 (which is negative)

 ƒ(x2).ƒ(x3) < 0

So, x4 = 0.625

Now, ƒ(x4) = ƒ(0.625)

= (0.625)3 – 5 (0.625) + 3

= 0.244 – 3.125 + 3

= 0.119 (which is positive)

 ƒ(x3).ƒ(x4) < 0

So, x5 =  0.687

Now, ƒ(x5) = ƒ(0.687)

= (0.687)3 – 5 (0.687) + 3

= – 0.1108 (which is negative)

 ƒ(x4).ƒ(x5) < 0

So, x6 =  0.656

Now, ƒ(x6) = ƒ(0.656)

= (0.656)3 – 5 (0.656) + 3

= 0.0023 (which is positive)

 ƒ(x5).ƒ(x6) < 0

So, x7 = 0.671

Now, ƒ(x7) = ƒ(0.671)

= (0.671)3 – 5 (0.671) + 3

= – 0.0528 (which is negative)

 ƒ(x6).ƒ(x7) < 0

So, x8 =  0.663

Now, ƒ(x8) = ƒ(0.663)

= (0.663)3 – 5 (0.663) + 3

= 0.2920 – 3.315 + 3

= – 0.023 (which is negative)

 ƒ(x6).ƒ(x8) < 0

So, x9  = 0.659

Now, ƒ(x9) = ƒ(0.659)

= (0.659)3 – 5 (0.659) + 3

= – 0.0089 (which is negative)

 ƒ(x6).ƒ(x9) < 0

So, x10 =  0.657

Now, ƒ(x10) = ƒ(0.657)

= (0.657)3 – 5 (0.657) + 3

= – 0.00140 (which is negative)

 ƒ(x6).ƒ(x10) < 0

So, x11 = 0.656

Now, ƒ(x11) = ƒ(0.656)

= (0.656)3 – 5 (0.656) + 3

= 0.2823 – 3.28 + 3

= 0.00230 (which is positive)

 ƒ(x11).ƒ(x10) < 0

So, x12 =  0.656

Since x11 and x12 both same value. Therefore if we continue this process we

will get same value of x so the value of x is 0.565 which is required result.

                                                                  OR

 Ans.: Given equation is 

ƒ(x) = x3 – 2x – 5

Taking x = 1 in equation (1) 

ƒ(1) = 1 – 2 – 5 = – 6 (which is negative) 

Taking x = 2 in equation (1) 

ƒ(2) = 8 – 4 – 5 = – 1 (which is negative) 

Taking x = 3 

ƒ(3) = 27 – 6 – 5 = 16 (which is positive) 

Since ƒ(2).ƒ(3) < 0 

So the root of the given equation lies between 2 and 3. 

Let x1 = 2 and x2 = 3 

ƒ(x1) = ƒ(2) = – 1 

and ƒ(x2) = ƒ(3) = 16 

Now to find x3 using equation 

 X3 = 3 – (3 - 2) × 16 16 + 1 

= 3 – = 2.0588 16 17 

ƒ(x3) = (2.0558)3 – 2 (2.0588) – 5 

= 8.7265 – 4.1176 – 5 

= – 0.3911 (which is negative) 

ƒ(x2).ƒ(x3) < 0 Now to find x4

x4 = 2.0588 – × (-0.3911) (2.0588 - 3) 16 -0.3911 - 16 

= 2.0588 + = 2.0812 ( 0.9412) ( 0.3911) 16.3911 

ƒ(x4) = 9.0144 – 4.1624 – 5 

= – 0.148 (which is negative) 

So ƒ(x2) . ƒ(x4) < 0 

Now  find x5 = 2.0812 – (2.0812 - 3) × (-0.148) (-0.148 - 16) 

= 2.0812 + ( 0.9188) ( 0.148) 16.148 

= 2.0812 + 8.4210 x 10-3 f f f 5 2 5 5 2 (x - x )× (x ) (x ) - (x ) 

= 2.0896 

ƒ(x5) = 9.1240 – 4.1792 – 5 

= – 0.0552 (which is negative) 

ƒ(x2).ƒ(x5) < 0 

Now  find x6 = 2.0896 – (2.0896 3) ( 0.0552 16) ×(-0.0552)

= 2.0896 + (0.05025) 16.0552 

= 2.0927 

ƒ(x6) = 9.1647 – 4.1854 – 5 

= – 0.0207 (which is negative) 

So ƒ(x2).ƒ(x6) < 0 

Now  find x7 = 2.0927 – (2.0927 - 3) × (-0.0207) (-0.0207 - 16) 

= 2.0927 + (-0.9073) (-0.0207) 16.0207 

= 2.0927 + 1.1722 x 10-3 

= 2.0938 

Now ƒ(x7) = 9.1792 – 4.1876 – 5 

= – 0.0084 (which is negative) 

So ƒ(x2).ƒ(x7) < 0 

Now  find x8 = 2.0938 – (2.0938 - 3) × (-0.0084) (-0.0084 - 16) 

= 2.0938 + (-0.9062) (-0.0084) 16.0084 

= 2.0938 + 4.755 x 10-4 

= 2.09427 22 
ƒ(x8) = 9.1853 – 4.18854 – 5 

= – 0.00324 (which is negative) 

So ƒ(x2).ƒ(x8) < 0 

Now  find x9 = 2.09427 – (2.09427 - 3) × (-0.00324) (-0.00324 - 16) 

= 2.09427 – (-0.90573) (-0.00324) 16.00324 

= 2.0944 

The real root of the given equation is 2.094 which is correct upto three decimals.
