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gl Ab- daslr dolis Lo

King Khalid Univers’y

Department of Mathematics Sl i
M
['m- of Master of Mathematics for 1439 /1449 D“’ﬂ\

= S 56

(5+5+4+5=15 marks)

QUESTION 1: e A
a) Find the solution set of the equation vz —3 =z -3 inR.
b) Show that n!>n?® for every natural number n > 4.
¢) Prove that if A and B are two sets, then: ANB=AUB = A=RB.

QUESTION 2: (12+15=27 marks)
a) Let f : (=1,00) = (—1,00) be defined by f(z) = z2 + 2z. Study the injectivity and
surjectivity of f, and then find f~ if exists.
b) Evaluate :
1) lim ze*  2) [ cos® zsin'/? z dzx 3) f'(0) where f(z) = {:’2 an e z i g
= —
QUESTION 3: Justify all your answers. (84+7+10=25 marks)
Let T : R® — R be defined by T'(z,y, 2) = (z,y + 2, 22).
a) Show that T is a linear map and find its kernel. Is 7' one-to-one ?
b) Determine the matrix M of T (with respect to the standard base of R?). Is T a bijection ?

(¢) Find the eigenvalues of M with their geometric multiplicity. Is M diagonalisable ?

QUESTION 4: (4+6+4+4=18 marks)
Let g:[0,2] - R be a continuous function with 9(0) = —1 and 9(2)=1.

2) Does the equation g(z) = 0 accept a solution in [0,2] ? Justify.
b) 1) Establish the existence of a sequence of rationals (an) converging to zero such that

2
2 <an<-n—,foreveryneN.

2) Does the sequence (n%a,) accept
3) Study the convergence of the seq

QUESTION 5: Lt @G,

a) Study weather H N K and HU K
b) Show that if G is a finite group
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Kingdom of Saudi Arabia

Ministry of Education f‘ SJ"J:’
Al-Imam Mohammad Ibn Saud : z Py WY s

Islamic University i,,)l—:ﬂ L S f“, “i \
- College of Science - Pram— .
Department of Mathematics and Statistics g )

Duration: 3 hours

AT- Exam
May 2017

Instructions: Electronic devices, Phones and Calculators are NOT ALLOWED in the exam.

QUESTION 1. Show that 2 is an eigenvalue of the matrix

302 -1
120 -2
4 06 -3
502 0

QUESTION 2. Let A be n x n invertible square matrix satisfying A2 = —24. Compute the deter-
minant det(A).

QUESTION 3. Let z and y be two real numbers show that the following inequality is true
T+ley -1 < (1 + |z - 1)1+ |y - 1)).
QUESTION 4. Suppose that y is the solution of the following initial value problem:

ey + 2%(y)? + cos(z + 2y) =2z 4+ 1. y(0) =0, y(0)=1.
Find y(0), ( the fourth derivative of y at 0).

QUESTION 5. Consider a complex number z € C. Find the solution of the equation

2zZ=

N |-

QUESTION 6. Find all differentiable functions f : (0,00) — (0,00) for which there is a positive real

number a such that P ( a ) _ .z
z/  f(z)
for all z > 0.

s - AULEHE L3



- QUESTION 7. Find the remainder when 71%8 jg divided by 13.

for every z and y in G, there exists 2

axc=bxc,thena=2s, in G such that z x z =

y. Prove that if a,b,c are in G and

QUESTION 9. In the figure below : z = CK @ = BC and b= AC. Prove that

1,11
a b z°

A

H I

C K B

QUESTION 10. Let (z,) be a sequence of real numbers such that

1
|Zn+1 = zn| < 2—".\/11 €N.

Prove that (z,,) is convergent sequence.

QUESTION 11. Let F(u,v) = ue*’ be a function of two variables. Suppose that u = z + sin(zy)
and v = z¥. Find the gradient VF(z,y).

QUESTION 12. Let f: C — C be a function of complex variables defined by

1
f(z) = @10
Find the integral
# 1,

where C is the circle: |z +2i| = 1.

QUESTION 13. Let Q := {(z,y) € R?: (z/3)? + (y/4)? < 1}. Use the change of variables to compute
the double integral

/ /ﬂ (1622 + 9y?)dzdy.
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