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Department of mathematics T Final Exam
Date:29/12/2018 (First Semester 2018-2019) ad ¥ (Anel> Time: 120 minutes
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Q#1: (15 points) Put (\) or (%) in front of each sentence:

2
Y~ 22, then T= 20 7
1. ( )If Z~N(0,]) and ¥ ~ %, ,then T = Tz o [
2. 4 ) When the sample size is fixed, if @ increases, then the power of a test increases.
2

3. ()Forany distribution, var(¥)="— and E(X)=u.

] n

x?
4. ( )IfX-N(0,4),then T""ZU).
5 4 ) The estimator @ that minimizes the mean square error is called the minimum
variance unbiased estimator (MVUE) of 4.
6. ( ) The variance of the estimator 8 is defined by Var (é) =FE (é -0)* .
7. ( ) The power of any test is equal to p(reject Hy | Hy is false).
8 ( ) Uniform distribution is one of the members of the exponential family.
9. ( ) An estimator 6, is more efficient than 6, if MSE(6,) < MSE(6,).
10. ( ) For any test, if p —value <o , then we can reject H, and accept H .
Q#2 (4 marks)

Let X;,X;,..., X, be arandom sample from a standard normal distribution. Find the numbers a
and b such that

20
P[a £y X sbJ=0.90




Q#3 (10 marks)

Assuming that two populations are normally distributed, two independent samples are taken with

the following summary statistics:

n =21, , =20,

n, =16, X, =19,

2

(a) Construct a 95% Confidence Interval for 0'_,2 )
0-2

(b) Construct a 95% Confidence Interval for o7

P




Q#4 (10 marks)

10 10

Find the estimated regression model under y,=5-pBx+¢, if Y x=38, ) y =46,

i=l i=]

ix,.y,. =709, i.\f =408.
i=l

i=1




Q#5 (12 marks)
The following information was obtained from two independent samples selected from two

normally distributed populations.

Sample 1 | Sample 2
n 21 16
X 410 390
& 85 300

(a) Test the hypothesis: H, :o; =g? vs. H,:0; #0; at @ =0.05

(b) Based on the result of (a), test the hypothesis: H:p =p, vs. H, iy, # i, at @ =0.05



Q#6 (9 marks)
Let X,,..., X, be a sample from a distribution with
f@)=0-p)" p, x=1,2,....

Find the likelihood ratio test oftesting H,: p=p, vs. H,: p> p,.




Q#7 (10 marks)

Let X,,..., X, be arandom sample from N(8,6). ¢ >0.

(1) Find two different moment estimators of &.




(2) Find the MLE of 4.

Tl paadl (Sl pa



Hints:

.
1 . zaz(x H)

2 »

X ~N(u,0%)= f(x)=

—N<X<®
2ro

S 1 i p(-p) , p,(1-p,)
((EIF"]‘L"F’-% } (S§ J( -1, ..,-1%)} (P: Pz)"'( V(\j . - " J

§?

3 75 ~
(512] [SiJ n+n, —2
n, n,

2 : 252 2 3
((nl—l)s , (r:—l)s },(f)i(t%n_,)(-—j?}, ()?)i(z%)(—j—;} ,,=(za+zﬂ) o _zpot

Zofn-n  Z1-(4) (a0

X— X — i S _ __DO X‘l"’fz—Do
Z== F= L, =L ¢ = =2

7 e /al o £.4 " IEd

"2 ?11 Hz

X -%-Dy ,_

s \/L,,_l_’ \/Pl(l p]) pz(l py)’ ;3(1—;7)

p

n N m ny n

Fy5(20,15) = 2.33, Fy05(7.9) =3.29, F, 1,s(20,15) = 2.76 F,4,(9,7) =3.68, Fy,,(10,8) =3.35,
Fy 05 (15,20) = 2.57, F 0 (8,10) =3.07, Fygys(7.9) =4.20, Fy,5(9.7) = 4.82, F,,,(15,20) =2.20.

22025(20)=34.170, 78 975(10) =3.247, 2(4) =9.488, 72,,5(20)=9.591, 7505(20) =31.410,
2205(5) =11.070, 725,(19)=10.117, 1§ 025(9) =19.023, 73 ,,(4) =7.779, 1§ 05(10) = 20.483,

zg,_gs (20) =10.851, x4,5(19)=30.144, 7;...(15) =6.262 ,18.975 (9)=2.7, Xess(20)=9.591,
oo (@) =1.064,

y0as (21) = 2,08, £0,105(22) =2.07, 1,055(23) =206, 1,055 (20) = 2.085, 1,.,,(35) =1.644,
ty0s(15) =1.753, £,,,(20) =1.724.

p(z20)=p(z<0)=0.5 and p(z23.49)=p(z<-3.49)=0, p(0<2z<2.13)=0.48,
p(0<2<1.23)=0.39, p(0<2<3.12)=0.499, p(0<z<233)=049, p(0<2<0.25)=0.1
p(0<2<0.84)=03, p(0<z<0.52)=0.2.
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AL-AQSA UNIVERSITY \ 3 -0f- 2 Real Analysis |l
Department of mathematics l, (b ¥ (daal> ' Final Exam

Date 13/1/2017 ¥_ e Time: Two Hours

«llal aul | Q1/15 | Q2/15 | Q3/18 | Q4/12 | Total

aISY) 43l

Answer all the following questions: Sladaa 1 ¢ Alidl £ oladay) sddiadla

Q1) a)(6pts.) (Fermat's Theorem ) Show that If fis defined on an open interval containing x,

and if fassumes its maximum or minimum at x, and f is differentiable at x,, then 1 '(x,)=0.




b) (3 pts.) If f: (a, b) — R is differentiable at ¢ € (a, b), then show that A +h)2_hf E=h)

h=0

exists and equals f'(c). Prove the converse is not true?

x® if xeQ
-x* if xeQ

¢) ( 3 pts.) where the function f(x) ={ Is differentiable?

d) (3 pts.) Show thatif 0 <a<b then 1—§<in(%)<%—l




Q2) a) ( 7 pts.) Given the positive term series i a, , let f be a function such that f(n) = a,.
n =l

Show that if the function f is continuous positive and decreasing [1, ), then

1) i a, converges if _l.]wf (x)dk converges, and 2) i a, diverges if _[:of (x)dk diverges.

n =] n =]

b) (12 points each) Which of the following series are convergent and/or absolutely convergent?
Please indicate which tests you are using and show your work. And find the interval of convergent

n

) i(cos(:n'))




! I
13735 " (2n-1)-(2n+1)

3) 4 Z(( 1)‘(x))

%41

(n!)’?
4
) ,,Z..((z ),)

Q3) a) (4 pts.) Suppose fis a continuous function on [a, b] and that f(x) > 0 for all x € [a, b].

Show that if _[f (x)dx =0, then f(x) = 0 for all x €[a, b].




b

b
b) (4pts.) Show that J‘a'f=a' 4

a

¢) (6 pts) Let f:[a, b]> R be bounded real-valued function on [a, b]. Show that fis integrable
on [a, b] if Ve >0 there exists a partition P of [a, b] such that U(f; P)- L(f; p)<e




Q4) a) ( Spts.) Let f: [0,3] =R define be(x)={§ fr 02$x 5:; Show that f is integrable and finc
i xS

_][./'(X) dx

b) (7 pts.) Let f: [0,1] =R define by f(x)=x’-5 Show that f is integrable on [0,1] and

if(x)dn}g

3pogilly alaally gpasll lislyial ga Alia M il
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Answer all of the following questions: Clada 1 8 Aliaf & Gladey) ;Akiada

Q1) 1)(3 pt.) Show thatif x, >0 YneN and lim(x,)=L >0, then lim(,/x,) =L .

2) (3 pt.) Show that every Cauchy sequence is convergent.

3n2+1_ 3

1-2n% 2

3) (3 pt.) Show by definition that lim



Q2) 1) (4 pt.) Show thatif (x ) is bounded and increasing , then

lim(x,) = sup{x, :ne N}.

2) (5 pt.) Let (a,) be a sequence defined by a, =% !t B2 v,eN
d

n

Show that the sequence is monotone and bounded and find the limit.



3) (4 pt.) 1) Show that 0 <c <1, thenlim(c")=0

]
[

ii) Show that ¢ >1, thenlim(c") =

Q3) 1) (6 pt.) Decide whether the following sequences are convergent, and find the

limits, when they exist. Justify your answers briefly.

1\ 2
2) g, =0
In® +1

_J1_+\/§+\,3+ ......... +\/;

n

b) ¢

n

!
G}, = lim—n—;
=

Jn

d) e=lim———
n +sin(n)




| 2) (4 pt)Letf: A— Rand let ¢ be a cluster point of A. Prove that if limf (x)=L exists,

then it is unique.

3) (3 pt.) Prove that lim i
x==12x +5

=%(use & ¢ definition)

Q4) 1)(5pt) Let f: A>R show that lim/ =L if and only if for each sequences (x,)

X =>C

in A with x,#c such that x,—c¢, then f(x,)—>L




‘ 2x*+5 if x 21
2) (4pt)Let, f(x)= :
. x+3 if x<l

i) by using the €-6 definition to Show that limf (x)=13 .

i1) by using sequential definition to show that fis not continuous at x=1.

3) (4 pt.) Show that lim(cos i,) does not exist but lim(cosx ) =1
X =» x =5 X =»

Q5) 1) (3 pt.) Show that for every rational number r there exists a sequence (a,) of

irrational numbers such that lim(a,) = r.



2) (Gpt.) Let f: R>R define by

3x if xeQ

f(x)={0 5 s

1) Show that / has a limit at x = 0.

i1)Show that if ¢ # 0, then f does not have a limit at c.

3) (3pt.) Suppose f : R — R is continuous function on R such that f(r)=0 VreQ, prove that
fix)=0 VxeR

alalpllad - 3y gl gasll lilial ga ilia il s
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Al ~AQSA University
Dep. of Math
Date: 05/01/2019

pe———T L=

Numerical AnalysistMATH3322)
Final Exam
Time : 2 hour

Do all the following questions using a five decimal-place mantissa:

Question (1) BRI

A) consider the jordian method
X" =p-1{b—(L+U) X"}
Show that the condition of convergence of this method is

ID (L + Wl & <1

[10 Marks]




Question (2) 1 5 e Dia il masas s

A) Starting with the defection of backward difference operator

1

Showthat D = ~Ln (1—;;)

B) show that

.~ [20 Marks]

X2 X3 h
[feax= [ p=glh+tfi+

X

e —— T,

—

\
¢ =

L W




Question (3) A
A) consider the data:
X, 0.2 0.4 0.6 0.8 1
f(x) 0.32 044 | 0.51 033 |0.45

20 Marks]

Use Newton-Gregory forward polynomial of degree 2 to estimate f (0.6) & f'(0.6).

a) Use forward & central-difference formula to find f"(0.6).




Question (4)

A) using the formula of newton divided difference show that

B) Show that

n

@@= (}) 4%

k=0

Xn = Xn+1

f(xn) - f(xn+1)

Xnyz = X — f(xn)

gedbsislh . slia
J}'—U\{)\‘iv&\" 0
4

[20 Marks]
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sl
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Q1) a) Find % : [3 marks]
ayx
(j_}" Inx -
) o If y=x""+cos ' x
X
b) Find the following limit [3 marks]

: T
Jim [_r -———) secx
2

-




-

Q2) Evaluate the following integrals:

a_)jx %e*dx

: 3
" J.sm3 x cos™x dx

Ind \

[12 marks]

(3 marks)

(3 marks)

(3 marks)



sinéd do
|

2052 6 + cos G — 2 (3 marks)
cos” & +cosf -2

. 41 . L& x+2)
(Q3) a) Find the values of x for which the power series Z(—r)" -(-T———)—
n=l n

converges absolutely, converges conditionally and diverges. [5 marks]

(&% )




-

b) Find the foci, vertices, center of the conic section X 2+ 2y 2 —2x —4y =-1_ and

sketch it’s graph. [5 marks]
Q4) Test wheather the following converge or diverge. [ 12 marks]
I.
) J dx
5 1—x (3 marks)
- & S !
2) Z("I) { N J (3 marks)
n=1



n

3) ——
n:l\/f'?; + 1

(3 marks)

n+ Inn
4) 7 (3 marks)

7\

QS5 a) Find The Taylor series of the function / (x ) =sin zx about zero( a=0). [ 5 marks]

i mla A W NN

PR

| b) Find the area inside the circle » = 2 and outside the cardiod » =2—2co0sé .

[5 marks]



¢) Find the sum of the series i(—l)” % : [ 2 marks]

Q6) a) Sketch the graphs of the curves [8 marks]
]

o
th) 1 — sin®

Blgr <4, O<@S§

3 r=-—6cos8

4) r= 2 - 5siné#

gl 358 aeall LSliad ae
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artment of Mathematics

Calpulus 1(Math 1411)

Figjal Exam

s/ ot | QF V02019 Q3 qu Q5 | Q6 | Total
. \g; b8 ) |~ e10 .
) 1 TSy ) 10 jo | 10 | 10 | 60
L‘i.'l..'u-“);..u_.l ‘ _}Lfa%'l.)}a&.o.)&i_.) HS D, h‘)-u“}‘-as)c
Al elin |
Answer all the following questions: Clada 6« Aliud 6 gladay) ;ABadla
(Q1) Choose the correct answer: (10 marks)
(1) The domain of function f(x)=4/|x 1] is.....
(a) (~on.1] (b) [1.%0) (c) R (d) R —{1
X 2
(2) The rang of the function f (x) =3+ — 5 is.....
(a) [3,4) (b) [0,3] (c) [3,0) (d R

(3) At x =0, the function f (x)=x""

(a) 1s continuous

2r 27
(a) 3 (b) 3 (c) 27
(5) The solution set of the equation |x +2|=3x =12 is
@ {7} (b) {3} © {37}
7 7
(6)If f has average value av(f' )=2on [-1,3], and j_]f (x ) dx =13 then L S (x)dx
(a) 8 (b) 26 (¢) 5
@ E
(7) The function f (x)= (~;x D
X +x =2
(a) ¥ ==2 (b) x =-2 (c) x =1

(b) has a horizontal tangent (c) has an inflection point

(4) The period of the function f (x ) = =7sin(5=3x )+4 is

has vertical asymptote(s) which is(are) the line(s)

(d) all of them is true

-----

(d) 77

@ {-32.7}

(d) 4

(d) (b and ¢)

(8) If the function £ (x)=— , and (f sg)(x)=x +1, then g(x)=--

X

) Vx? +1

1
\/;+1

(9) The value of the integral I (x T+ {/;c—s +x ?sin(2x ))dx =

(a) vx +1 (c)

(a) 27 (b) 0

S |
(10) lim sin — =

X —>w &

......

(a) 0 (b) @ (c) 1

s

(c) 2? (x T4 \3,/; +x *sin(2x ))dx

(d) non of them is true

(d) does not exist




-

(Q2y(a) Find & if ¥ =

W

3 (3 marks)
e (5x +csc2x)?
Tx*
) / 3
(b) Find .c;_} it Y= j 2+cos’t dt (3 marks)
dx 3

(c¢) Find g:-‘i for xy +2xi—y 9= 8 , then find the normal line to the curve at the
X

point (3, 2) ; (4 marks)



(Q3) (a) Find the following limits (explain your answer):

(i) lim * % =
x=-2" 2x +4

(2 marks)

(11) llﬂ_‘lf (V4x ’ = 5x + 21‘ ) (2 marks)

1
X £10
(b) Find the value of the constant k that makes the function f (x ) = ¢ sin(3x ) cot(2x )
k-2 %2 =10
continuous at x =0, (3 marks)

(c) Find the value(s) of ¢ that satisfy the Mean Value Theorem for differentiation of the

function f (x)=+/x (x =1) on[0,1]. (3 marks)




(Q4) (a) Find the following integrals:

"cscx

dx

(i) j .
CSCX —smx

(3 marks)

© (4 marks)

(b) By using the Max-Min Inequality find upper and lower bounds for the value of the integral

fz V7T -x dx

(3 marks)



(Q5) Let” fu(x ) =—x 7 +5x %
(a) Find f '( ) then list the intervals on which £ is increasing and decreasing , then find the

local extreme value(s) of 7 ( if exist). (4 marks)

(b) Find 7 "(x ) then list the intervals on which / is concave up and concave down. and find the

inflection and cusp point(s) ( if exist). (4 marks)
(c) Sketch the graph of /. (ALl dadiall b ac ) (2 marks)



(Q6)(a) Find the area of the region bounded on the left by the line ¥ = 2 — x , on the right

by ,the parabola y = x *, and above by line y = 2. (5 marks)

(b) The region bounded by the parabola y =x ? and the curve ¥ =~/8x in the first quadrant is
revolved about x-axis to generate a solid. Find the volume of the solid. (5 marks)

alpaly Il pud —Gaogill ¢ alailly geasll Lislgal hsron il YU spail
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Answer all the following questions: Sladua 6 b ¢ Aiad 6 Glata¥) ;ABada

(Q1) Choose the correct answer for each of the following: (9 marks)

(1) The distance from the point P(x,y,z) tothe xz-plane is

(a) Vx’+z’ (b) X’ +y’+z° ©) ] (d) y

(2) The set of points in space satisfy z =0, x <0, y <0 describe

(a) the third quadrant in xy-plane (b) a solid cube
(c) a square in xy-plane with its interior (d) a slab
g 1 ; .
(3) The function f (x,y)=-——— is continuous on the ......
|y |+]x |
(a) entire xy-plane (b) entire xy-plane except the two lines y =+ x

(¢) entire xy-plane except the origin (0,0) (d) entire xy-plane except x-axis and y-axis

(4) Each level curve of the function f (x,y)= —-—% i

Ox -4y
(a) an ellipse (b) a hyperbola (c) a circle (d) a parabola
(5) Theline L: x =-2+t, y=3-2t, z=4+3t intersect the plane
M : 3x +2y —z =4 in the point ......
(a) (-4,7,-2) (b) (0,-1,10) (c) (-2,3,4) (d) (2,-5,16)

1 V2

_ [ 2 2
(6) The integral I _[ (x“+y7)dy dx jsequivalent to the polar integral
0 X

/2 2 x/2 2 ) x/2 2
(a) I I ridr d@ (b) I Ir3dr deo (©) I I r’dr d@ () I j ridr d@
x/4 0 0 0 0 0 x/4 0




L : xy + 2
(Q2) (a) Show that lim Y

e o b 4' 7 3 does not exist. (4 marks)
X )2 =2 bd - y
3 2_y= 2 5 ow
bIfw =x"¢" ,andZ =X -y, find . : (4 marks)

(c) Find parametric equations for the line of intersection of the two planes

5 —2y =]k and 4y -5z =-17 . (5 marks)



(Q3)(a) Find the local maxima, local minima, and saddle points (if exist) of the function

f(x » ) =" (X ¢ =P 2) . (5 marks)

(b) Find the linearization of the function f (x,y,z)=xy +2yz —3xz at the point P(1,1,0),

then find an upper bound for the magnitude of the error E over the region
R: |x-1|£0.01, |y -1£0.02, |z £0.03 ., (5 marks)




gQ-t')(::r) Write the acceleration a inthe form a=a T+a N of the vector function

r(t)= (e‘l cost)i+ (e1f sint )j+(ﬁet)k . without finding T and N . (5 marks)

(b)yLet f(x.,y)=x?—-xy +y?~y .Find the directions # (unit vectors) if the directional
derivative D_. /' =-3 at the point P (1,-1) . (4 marks)



(Q5)a) Set up the triple integral for the function F(x,y,z) over the region D thatis
"' ( bounded in back by the plane x = 0, on the front and sides by the parabolic cylinder
x=1=-y : . on the top by the paraboliod z =X F? y X , and on the bottom by the xy-plane).
Use the order dzdxdy . "Note: Do not find the value of the integral.” (3 marks)

(b) Find the limits of integration in cylindrical coordinates for finding the volume of the

region bounded above by the sphere X 2 4 y *+z%? =4 andbelow by the paraboloid

-

3z=x"+y". "Note: Do not find the value of the integral." (3 marks)

(¢) Find the volume of the solid region bounded below by xy-plane, on the sides by the sphere

x2+yz-i~z:2 =4 | and above by the cone Z =\/;—(x2+y2).

(By using a triple integration in spherical coordinates) . (4 marks)



1
y4+1

. 8 2
« %Q6) (a) Find J.o L,‘— dy dx by reversing the order of integration. (4 marks)

(b) Use the transformation # =2x =3y, v =-Xx +) to evaluate the integral

f3 ,[:-H Ax—y)dy dx (5 marks)

il aud - yogill 9 alailly geasll lislial ga .. . .. il Y sanl
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Y3 -0 2019

Science Block
Math. Dep.

Solve the following questions:-

(Q 1) (a) Solve the following system of linear equations using Gauss Jordan method

2x +4y —4z +6w =4
2x +4y =3z +4w =5

(7 marks)




(Q2) (a) Let 4 ={v,,v,,.......v, } be a set of vectors in a vector space V then

" show that the set of all linear combinations of A is a subspace of V (6marks)
(b) LetV = (x,,xl):x,2 20} then is ¥ closed under multiplication ? (3marks)
(c)LetV ={X =(x,,x,) :x,2 =0; then is V' closed under addition ? (3 marks)




(Q3) (a) Let L :V —W be a linear transformation and S is a subspace of V then show
" that image of S is a subspace of W (6 marks)

1 1010
(b)Let A={0 0 1 0 1
0 00 01
Then find
(1) Bases for the column space of 4 (4marks)
(2)Nullity and the null space of 4 (6marks)



(Q4) Let ‘i :R3 - R* be a linear transformation defined by L(X) =AX

1. 203
4 5 .6
Where A4 =
8 9
10 11 12
Then find (1) Rng(L) (6marks)
(ii) Bases for Rng(L) (4marks)
(i11) Is L an onto, one to one linear transformation (3marks)




(Q5) (i)L::t 4= {(], L1),(2,1,-3),(4,-5, 1)} be an orthogonal set of vectors
Find the coordinate vector of (0,0,1) relative to 4 (4marks)

(ii)Let L:R 3 5 R? be linear transformation such that
L(ep) =(-1,6) ; L(e))=(0,2) ; L(e3)=(8,1)
(i) Compute L(x,,x,,X;) (4 marks)

(111) Find a matrix 4 such that L(X ) =AX (4 marks)

n




' 2 : i+ 7x,
 (Q6)'Let T : R* — R*be a linear operator defined by T([I‘D=[x’ x_}

X,

2 4 1 -1
and let B ={u,,u,} B'={v,v,} where u, =[2:|,u2 ={ I:I’v’ =[3],v2 2[_1}

Then find [T | 5 B (10 marks)

£ GOOD LUCK £A



I — v —t \
AL- AQSA UNTVERSITY - GAZ A '

¢ py—lalld < A Bns §4_1
13 -01- 2018
Sl Ml a3 ) G it | daala
Seaffasalay gy o o
£2019/1/13 sty 2 5y Shiall ) Jide 3 Fuse o4y : —_22019d5Y) Juail
. Ot a3 Gie gaaal) Sl pdldiag 3 1 Glesall juialaa

MATH 1313 A a8

........................................ 3/ ildall aud 4 ;AL s 3 :claduall sae: cilladle

I-True or False:- [15 Marks]

1. The function f :(0,1) - R, f(x) = tan(mx —%) is 1-1.

2. (I)(3* =x). R

3. If A is denumerable, then AU {x} is countable.

4. ~(PA ~Q) isequivalentto P = Q.

5. Every infinite set is denomerable.

6. N=Q.

7. If /:4A— Bisal-1and onto B, then 7=§ -

8. If A 5C,g:B—"5Dand AnB=¢,then fUgis1-1.
9. (Vy)3x)(x<y), the universe is R.

10. .If f:4—> B,then I, o f=f.

11. The union of two finite sets is countable

12. Every infinite is uncountable

13. (Vx)(3y)(x<y), the universe is R.
14. (fog) ' =f"og™
15. If S is inductive set , then ne S > n+2e S is true.

| B [ A Q. » 4. 3. 6. e 8. 9. | 10. | 11. | 12. | 13. | 14. | 15.

II- Solve the following questions:

1. Use contradiction to prove: . [5 Marks]

3x+2

(Vx) (x20=>
l+x

<3), xeR




_2.Prove that: If /:4 — Bis1-1,then [ ~':rang(f) — A is a function.  [5 Marks]

3. Prove that: Let /:4 — B,If f'is a function, then /™' o /=1, . [5Marks]

III- 1. Let A= {1,2,3}

i. Give arelation H on A such that H is a reflexive, not symmetric and transitive. [3 Marks]

ii. Find a partition for A. [3 Marks]

2. Define arelation Son Rby: xSyiffx-yeQ

i- Prove that S is an equivalence relation. [6 Marks]




"

ii- - F ind the equivalent class of 0. |3 Marks]

3.Given a set A={1,2,3,6}, find the equivalence relation on the partition {{2,3},{6},{1}}.[3 Marks]

IV- 1.. Given a function f(x)=x+1,find

i-  f([-1,5)]v[17,26]) [4 Marks]

ii- £([-1,0]). [3 Marks]

2. prove: Let /:4 — B, E and F are subsets of B, then FNEUF)= f(E)u f'(F). [5Marks]

Ay gt
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Q1) Solve the following differential equations

a) ysinxcosxdx +(3sin* x —y*)dy =0, Use two ways




b)y(1-Iny)y"+(l+Iny)(»') =0




Q2) Solve the following differential equations

a)(8D?-4D*-2D +1)y =cos’ x +x?




2

d’y dy 2 4
b +(tanx —3cosx )—+2y cos“x =cos” x
el VTV




Q3) Solve the following system of the differential equations

(D*-3)x —-(D-2)y =t’+5
(D -3)x +Dy =e'




Q4) Using power series method, solve the differential equation

(x*+4)y"+3xy'-8y =0,  near (x =0)

Al gl
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Solve the following questions:
Q(1) Mark each of the following True (V) or False (x) (10 marks)

1=

9-

10-

( Comment on the false one's )

If GI is homeomorphic to G2 which is connected with all vertices of degree 2 then

G1 is Hamiltonian
If G1 is homeomorphic to G2 then if G1 is Eulerian so is G2

A graph is non-planar if it contains a sub graph isomorphic to K 33

-~

The representation of a graph by adjacency matrix is unique

If a graph G is Hamiltonian then it must have a Hamilton path
Adjacency matrix of any graph must be symmetric

If there exists any two vertices u and v of a graph G such that deg(u) +deg(v) =2 n—1
then G is Hamiltonian

The number of non-isomorphic trees with 6 vertices are 6

K 33 is isomorphic to K 4.4

Removal of one edge from a Hamilton cycle of a graph result a spanning tree of the
graph



O

(Q2) Draw the graph associated with the following adjacency matrix (4 marks)

[ RTE R
11401
A= 1
AR N
 $1 Tl RUR
(i)Is it Hamiltonian? If yes find Hamilton cycle (3 marks)
(ii) Find an Euler path? If possible (3 marks)

(iii)what's the number of walks of length 3 that connects vertices i and j where i=2 and j=3
and find them (6 marks)




-
\

(Q3) Is it possible to find planar connected graph with the following properties ? if so draw if not why

(1) 5 edges and 7 vertices (2 marks)
(ii) 1 region and 8 edges (2 marks)
(iii) 4 regions each with boundary consisting of 3 edges (3 marks)

(Q4) (i) Let T be a binary tree of height h= 91 then find the maximum and minimum number of
vertices in T (4 marks)

(ii) If T is a full binary tree with 91 vertices then find the number of leaves

1- Internal verticesin T (3 marks)

2- leavesin T (2 marks)




(iii) Represent the expression S(xy +5x 8 )(z 34 7) by a binary tree (4 marks)

(Q5) 1- Consider the following weighted graph

find the minimal spanning tree (5 marks)




L]
e

2- Consider the following expression
(xl v(x2 /\x_a))/\)_::

(i)Draw the circuit that represents the expression

(ii) Draw its underlying diagraph

(iii)Is the circuit a combinatorial circuit?

(iv)Find its value for x, =1,x,=0,x,=0

3- Draw the switching circuit corresponding to
(A A((B AE)V(EAC ))V(/T/\B /\C))
And find its output for the input 4 =1, B=1,C =0

L0 GOOD LUCK £2

(6 marks)

(3 marks)

(2 marks)

(2 marks)

(6 marks)
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