Mathematics | Midterm Exam
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(1) By Mathematical Induction prove that Z —1—%is true for any positive integer n.
r= 12 2
Answer
. : %1 1
The statement is true for n=1 .Let the statement is true for n=k Ii.e. Z —=1-—
r=1 2 2
k+1 k
When n=k+1 i=z = k11=1_1k+%= B k21+ k11= B kll
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The statement is true for n=k+1 then the statement is true for any positive number n.

(2) Find the sum i (2r —1)(2r +1)
r=1
Answer
Uy =(2r —1)(2r +1)= G oD DR +3) _@r =3)@r ~Hr +1)

6 6

=f(r+1)—f(r)

(2n =-1)(2n +1)(2n + 3) N 1

S. =
n 6 2

(2n -1)(2n +1)(2n + 3) N 1

Z (2r —1)(2r +1)=

] 6 2
(3) Find coefficient xin the expansion(1+ x) (1- x)
Answer
4 4-1 < 3
1+ x)%(1-x)~ (1+2x+x )2 CiH " x —(l+2x+x )Z citex’

r=0
Coefficient x'0 is Cllg’+2C912+C811 =C%3+2C%2 +C%1

(4) Write the first four terms in the expansion I8+ x
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