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Question 1 (30 marks)

(@)If A is a square matrix, state the definition of singular, symmetric, the relation

between |A|, eigenvalues and the relation between trace A, eigenvalues.

ona=[ o gle=l3 I ol c=[5 ]

Find, if possible A+B, A+C, AB, CA, |[AAY], |A], IC]

31 -1
2 2 -1
2 2 0

(d)Find the eigenvalues and the eigenvectors of the matrix : A =
Also, find f(A) = VA% + 31, g(A) = A",
(e)Solvethe L.S: () x —2y+2z=0, 2x+y—z=7, x+2y—2z=5

(c)Find the inverse of A = from its Hamilton equation.

1ol

(i)x—2y+2z=2, —z4+y—-2x=3, —y—x+z=5

Question 2 (20 marks)

(a)Use the definition to differentiate the function f(x) = vx + 1.

(b)Find the n™ derivative for y = In(x? — 5x + 6).

(c)Find the values of the constants @ and b for which the following function is

a, x <=3
; _ 9—x?
continuous everywhere, f(x) = RNt |x| < 3
b, x =3
. ro. ; .. \/x+2.(x2+3).sin 2x
. — sin x —
(d)Find y : (i) y = (tanx) i)y 2 5.(3x +4) 5in »
(iii) x2 + y% = 2xy
Question 3 (30 marks)

(a)Sketch the curve of the function: f(x) = x3 — 3x. Also, find the value of ¢
that satisfies the mean value theorem in the interval [-1, 1].

sin X __

(b)Find the limits: (i) I}.(l_r)r(} — (ii) )E.irg(x —Inx) (iii) E{.er%l(sin x)tan X
(c)Find the integrals:
(i) [ (x3 —3%) dx (i) f(3 + x3)? dx (iii)f\/%dx
(v)[ sin*x.cosxdx (V) [ — X_C"Slr’l‘sm = dx wi) [ ta;fs%ix d

X
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Model Answer

Answer of Question 1

(@)(i)The sum of all eigenvalues of a unit matrix of order n equals to n.
(if)A square matrix A is called non singular if |A| # 0 if and itis called symmetric if A = A
(iii)If A is eigenvalue of a matrix A, then A+ VA is eigenvalue to A + VA.
(iv)A linear system AX =B is called inconsistent if it has no solution.
(V)A linear system AX =B has one solution if rank A =rank G = number of unknowns.

——————————————————————————————————————————————————————————————————————————————————————————————— 5 Marks
—2 3
02 4 , 2 -1 1
(O)If A = [1 : o] [ 3 o] C= [ 1]
—1 2
A+C, AB, C.A and |A] are nor exist.
12 15 4 -4 10 _ e
A+B_[4 . o]’ A.(:_[7 ] ICl=1+8—-6=3
——————————————————————————————————————————————————————————————————————————————————————————————— 8 Marks
2—A 2 |_ e 3 3 3
© | ) 3_}\|—(2—)\)(3—70—2—?\ —5A+4=0.Then ,, =1, A, =4

From the equation, [2 I A 3 37\] [;] =0

_ _ 1 211X _ _ _ -2 21 _
For: A, =1, [1 2][y]_0 For: Ay =4, [1 _1][y]_o
Then x+2y=0, x+2y=0 Then -2x+2y=0, x-y=0
Put x = 2, then the corresponding Put y=1,weget x=1 and the
eigenvectoris: X; = [_21] corresponding eigenvector is: X, = [ﬂ

ThenTz[_z1 ]andT1 [1 _]

In1

The diagonal form: T™!AT = [0 4]. Then T"'InA T = [ 0 In 4] [0 1 4]

[0 07,1 _1[l4 28
Then lnA_T[o 1.4]T 3l1.4 2.8

---------------------------------------------------------------------------------------------- 8 Marks
(d)By Calculator, the solution is : (1, 2, 4).



1 -1 2 2 2 1 -1 2. 2
(i) G = [—1 1 -1 3] [ 1 5 ]~[0 1. 5]
0

3 -3 4.3

Rank A =2, Rank G = 3. No solution.

---------------------------------------------------------------------------------------------- 4 Marks
Dr. Mohamed Eid

Answer of Question 4

a) Since the hypotenuse of the right triangle is constant, therefore x>+ y*=¢? =

2x+2yy =0 =y =-xly

dx
Therefore the area is maximum when the triangle is isosceles.

Area: A = %xy: d—A=%(xy‘+y)=%(x(_—x)+y)=0:> X =y =>Xx=y
y

[nx] [fn(Knx)+x( )][25”(’0 Hopenx¥[= ][2“1(") 1n2
by = In X
[Zﬁn(x)—l]
/n2 e-(n2
e e

at x = e, slope of the tangent =y (1) = 1—

Therfore the point of contact is (e, 1) and hence the equation of tangent is y-1_e-(n2

X-e e
y-1 e
x-e fn2—e
2. x
541+ (5))

c-i) lim = lim—— 2 "= lim (¢ D)X _
X—o 9 X—>00 oX x—0 9

Also equation of normal is

N fnx

i) This limit of the indeterminate form oo Lety =x =/ny= X
X

Hence L'Hopital rule is ready to be used such that

lim /ny = I|m =2 \im L/x im 2

lim —==0
X—>00 X—>00 \j_ 0 xooll 2\/_ x—m«&

lim /ny
Therefore lim xll&: lim e/MY = gxoe —e¥=1
X—>00 X—>0
X 1 X
) ]— IImo [—]— IImo [—]=
x e¥1 X x(e*-1) 7Y xe+€*1) *7P xe+2¢"
iv) Jim eX mx= Jim 27X = jim L o

X—>00 eX X—>00 XeX
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