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Total: 80 points

Q1) (15 points)
Step 1. For a positive integer n = 1,
L.H.S.= % =R.H.S,

~ the relation is true forn = 1.

Step 2. Suppose that the relation is true for n = k.
1+ ! + ! + -+ ! =1 L 3
2 22 23 2k T 2k )

Step 3. We want to prove that the relation is true for n = k + 1

1 1 1 1 1
L.H.S.=E+2—2+2—3+ "‘+2_k+2k+1
by substituting from Eq. (3)
1 1
LHS=1— >+

_ 1 1
=1-—(1-3)

_ 1
_2k+1

=R.H.S. atn=k+1.
Then, the relation is true forn = k + 1.
Then, it is true for all positive integers n > 1.
Then, the relation is true for n = k + 1. Hence, it is true for all positive integers n > 1.

Q2)a) (10 points)

This polynomial function is in standard form, however it is missing two terms. We can

b 4_ 3 2 _ . . . .
rewrite the function as | (X)=X +0X' =2+ X"+ 0x =114 1) i the missing terms.
31 0 -2 7 0 -11

-3 9 -21 42 -126

1 -3 7 -14 42 |-137]

With the remainder theorem, we can find this value much quicker.

r=f(-3)=(-3) -2(-3)’+7(-3)" -11=




b) (10 points)
Any square matrix A can be written as the sum of the symmetric matrix R and the skew
symmetric matrix S where

R= % (A+AYands = % (A—A%).

) 2 6 3 ) 0 -2 3
R=E(6 12 3) &S=5<2 0 —3).
3 3 4 -3 3 0

Q3) a) (15 points)

3
0 | and det(A) = 22 # 0, then the matrix A is non singular.

2

A=

o b~
w K DN

To find A™1 let’s calculate the following:

2 -8 12 2 5 -3
c(A) = ( 5 2 —3) and adj(A) = <—8 2 3 >
-3 3 -7 12 -3 -7

2 5 -3
Then, A-1=i<—8 2 3)

12 -3 -7

b) (10 points)

l - (2+.1r)_3 =2- [1 +§j_3 =25 _1 —3(%J+ (“3)(“4)[£T +—(M3)(“4)(“5) [ET +]

(2 +x)

1[. 3 3 5 }
— | l——x+—x2——x3+...
23 2 2 4

1 3 3 5
= _|]l-—x+=—x2—x3+4...
g[ 2 2 4 ]

. s . X .
The series is true provided <l e ‘ X ‘ <2




Q4)a) (10 points)
Since 2+3i js an root then 2—3ijs an root and hence by Vieta equations
(2+3i1))+(2-3i))+a+b=—(-3)=3
satb=-1
(2+3i)-(2-3i)-a-b=-26
13ab=-26=..ab=-2
By substituting
a(-l-a)=—2=(a+2)a-1)=0
a=1 or sa=-2
b=1 or ..b=-2
Then the roots are
(2+3i),(2-31),-21

b) (10 points)

8x—42 8x—42 A N B
x2+3x—-18 (x+6)(x—3) (x+6) (x—23)

W 8x—42=A(x—3)+ B(x+6)
By using substituting method,
x=3=>-18=9B=B = -2,

x=—-6=>-90=-94=>4 =10,

. 8x—42 10 2
“x243x—-18 (x+6) (x—23)
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