Practice MATH 1200 exam
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Show that for n > 1,
1

2

2 3 n 2ntl_pn_29
T S R

22 28 2n

271

Let x, y and a be real numbers. Prove that if 4+ y > 2a, then x > a or y > a.
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Let f(n) =1+ +7m + + Gy

(a) Calculate f(1), f(2), f(3), f(4).

(b) Conjecture a formula for f(n) for n > 1.

(¢) Prove your formula by induction.

Find a and b such that a and b are real and
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. Find all complex values of x such that z? = 1 + 4.

Prove that if a is rational and b is irrational then a + b is irrational and ab is irrational.

Let ag, a1, az,as, ... be a sequence of numbers for n > 0 defined so that ap =1 and a,, = 4a,—1 — n
for n > 1. Prove that a,, = %,

Prove that for n > 1,

(z +y)" =C(n,0)z" + C(n,1)z" 'y + C(n,2)2" *y* + - -+ + C(n,n — Day" ' + C(n,n)y"

where the numbers C(n, k) are defined for n > 1, C(n,0) = C(n,n) =1 and C(n,k) = C(n — 1,k —
1)+C(n—1,k)for 1 <k<n-—1.

Prove or disprove the statement:
Prove or disprove the statement:
Prove or disprove the statement:

Prove or disprove the statement:

“If = is a real number s.t.
“If  is a real number s.t.
“If z is a real number s.t.

“If z is a real number s.t.

2241 <0, then |22 4+ 1]+ 22 — 1] < 4.7
22 +1 <1, then |2z + 1|+ |2z — 1| < 4.7
2241 <2, then 22+ 1]+ 22 — 1] < 4.7

22 +1 <5, then |22 + 1]+ |22 — 1] < 4.7
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The graphs of y = 2% + 1 and y = |22 + 1| + |22 — 1].



