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First: Algebra (Answer all the Following Questions)
(Question Number-1) :(25 Marks)
A- Find all the roots of the polynomial:
flx)=x°-x*-3x*+3x*-4x+4=0
B- Resolve into partial fractions:
, x* +15
I x* +6x° +12x* + 18x + 27
5x-1
(2-x)(1+x)’
(Question Number-2) :(25 Marks)
A- Use the mathematical induction to prove:
i) 8'+2"" is a multiple of 7.

ii) Then find the coefficient of x™ and the condition of expansion.

i) 1P-2°+3*-4%+...~ n? = (— %)(n)(n — 1) for any even number.

B- Define mathematically the following:
Skew Hermitian matrix, extreme point, convex set, Cayley-Hamilton theorem, rank of matrix.

9 2 1
Cc- If BT = [7 5 13] and A=|1 3 —1]; where its columns are a;, a; and as:
7 1 1

i) Explain why the system Ax = B is inconsistent; where x” =[x1 X, xs:l
ii) Show whether the vectors a;, a; and a; are dependent or independent.

Second: Differential calculus(Answer all the Following Questions:)
(Question Number-3) :(50 Marks)

A- Find % of the following functions: (16 Marks)
(log, sin x)/x* + cos x (secx —ez") +J3Inx+5 |
1) y= s 2) y=tan gty
(3x-2) tan™ (x* +1) x° +sin™ x
3) (cosx)’=(cosy)” 4) y=(cosh2x)™"
B. If u=xe’+ye*, x=r+2t and y=3r—t, find 52-5 and %%‘-. (5 Marks)
r
C- Evaluate the following limits: (9 Marks)
. _Ix
cos x
1) lim [ 1 1} 2) lim (cosx)’*  3) lim ———+2,
x>0 | sinx X x—0" x> x-7 "/
/3
D- Prove that the function f (x, y) = xy* + e*¥ is continuous. (4 Marks)

E- Prove that D, (cos(‘ax + b)) =a" cos(ax +b+ %), then if y' = (x N i)m

prove that (x2 - 1) Yoz + (2n + 1) XY, + (l"l2 = mz) y,=0. (8 Marks)
F- Prove that lim(l + 1) =e ,where 2 <e<3. (3 Marks)
n—w n

1 2
L A+x ], x#O. (5 Marks)

G- Prove that cechx = h{w ;
(T
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