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 TExam - 20122013 \

| Tanta University

! I‘aculty of Engineering Engineering Mathematic(1)a

| Physics and Engineering Mathematics Dept. Differentiation and Algebra l

] Problem (1) |

@ |

i (a) Solve [x = 1]+ |x—2| £2x+1

! L . ‘

| (b) Prove that {(1 + -) } is increasing and bounded, 2 < a, < 3 where .
n =

‘ A . n=1 N ‘

| a, = (1 + —) so lim,_... (1 + —) =e

| n n |

’i (¢) Find an approximation value of (1. 2)12 4+ e'* Dby use Taylor expansion \

‘ and estimate the value of error (hint 1<¢c<1.2)

s . y . L i x=1
(d) Find the inverse function of f(x) = In (;‘:I) and show that ‘

| (Fof D)(x) = x

| Problem (2)

(a) Show that if {(x) and g(x) are differentiable on ja,b] , f(a)=0 and g(a)=0,

di(x)
dg(x) :
q et x—a 8(x)
dx

| |
[ e il o [ |
X ‘

\

| (b) Find the values of the following limits:

| | (\tanx .;XZ 1 1 n+4 !
| ; - (_) o wend U ( ___) |
(i) lim (3 (ii) lxll’l(} — (iii) Lu}} 5 & e |

| (¢) Find first derivative of y = sin~! (%) + (COSSX)?X 4 Gree

1 1 :
‘ (d)Use yi—y k=2x tofind nth derivatives  y™(0), n =2

‘ \

| With all best wishes DR M.Shokny |



Solve the following questions
First question (25 marks):

1- Prove that the orthogonal vectors are linearly independent.

6
2- Obtain an approximate value for ;:/—-3- approximated to for decimal

)

Places and find the maximum value of the error.

3- If r,i=1,234 are the roots of the equationx* + 4x? —-x+6 =0. Find
The equation whose roots are (r+1)?%i=1234.

2(x - l)
4- Factorize f(x) = ———%*—, then find coefficient of x”.
x°-5x+4
5- Use the mathematical induction method to prove that

! 1 +—1-+...+—1—>«/r_z,n>1.

71:4_3 3 n

Second question (25 marks):

1- Deduce Newton's formula for obtaining one real root of the nonlinear
equation f(x) =0, then use it to find a root of the equation
x? —cosx =0 approximated to four decimal places.

2 -1 3
2- Solve the system of linear equations Ax =B, where 4=[1 2 -1/|,
0 5 -5

2
B=|3|. What is the rank of 4.
4

3-If 4 is a square matrix of order 2 whose eigen values are —1&-2 with
. ; 1 4 .
Corresponding eigen vectors [1] & (3) respectively.

a-Is 4 semi-simple, b-Find 4, c-Find 4°, d- #4 & |4].

4- If the equation x* -3x* +ax? +bx—-52=0 , Where a & b are real, has the
root 3+2i . Find the other roots of the equation.

Good Luck.
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