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Content of the page number 69

@ Lletx =xy,...,x,. where the x; are non-negative real numbers. Set
1/r
xr+z'r+”.+xr
M) = (BHEEEEN T e Ry g0y
and
My(x) = (w129 - xn)l/n :

We call M,.(x) the " power mean of x.

Claim:
lim M,.(x) = My(x)
r—0
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@ Define

1 1 1 1

T X9 I3 Tn

2 2 2 2

V., = L o L3 L
x’ilfl ngl xngl xz—l

We call V,, the Vandermonde matrixz of order n.

Claim:
detV,: H (ijl’,)

1<i<j<n
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°
3 +4°+5 =6
°
V100 =10
o
(a+b)® = a® + 3a®b + 3ab® + b°
o
. n(n+1)
PR
k=1
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Remaining parts of Question 4

°
m_1 1.1 1.1 1
4 1 3 5 7 9 11 7
°
cos f = sin(90° — 0)
o .
e = cos + isinf
° "
lim oY — 1
6—00 0O
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Remaining Parts of Question 4

°
lim (@) =
z—oo x/logx
°
o0 2
/ e U dr =1
— 00
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@ Positive numbers a,b and c are the side lengths of a triangle if
andonlyifa+b>c,b+c> a,and c+ a > b.

@ The area of a triangle with side lengths a,b,c is given by
Heron's formula:

A =/s(s—a)(s—b)(s—c),

where s is the semiperimeter

at+b+ec
2

\. J

s D

@ The volume of a regular tetrehedron of edge length 1 is \/5/12.
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Remaining Parts of Ques.5

@ The quadratic equation az2 + bx + ¢=0 has roots

—b+ Vb% —4dac
2a

r,Tr2 =

@ The derivative of a function f, denoted f’, is defined by

h—0 h

@ A real-valued function fis convex on an interval [ if

fAz 4+ (1 =XNy) <A f(z)+ 1 - A) f(y),

forallz,y € Iand0 < A <1
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Remaining part of Ques.5

@ The general solution to the differential equation

y' =3y +2y=0

y = Cre® + Cre®.

@ The Fermat number F,, is defined as

F,=2""n>0.
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°
i a8 . 1
de \z+1) (z+1)2
°
1 n
lim (1+> =e
n— 00 n
°
a b
. d‘adbc
°
cosf) —sinf
Re_[sinf) cos@}
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Remaining Parts of Ques.6

o
i J k as a a  a: a a
4 as a3:b2 bgiibl b3j+b1 bzk
by by by 2 b3 1 b3 1 b
]
a1 aiz| [bun biz| _ |a11bin + a12b21  a11biz + a12b22
a1 G| |ba1 b2 a21b11 + az2ba1  az1b12 + az2bao
*]
22, <0
flz)=<2? 0<x<2
4, x> 2
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Part 1

1+2=3
4+5+6=7+8
9+10+11+4+12=13+14415
16 +17+18+194+20=21+4+224+23+ 24
254+264+274+284+29+30=31+32+33+34+35
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Part 2

(a+b)? = (a+b)(a+b)

=(a+ba+(a+b)d
a(a + b) + b(a + b)
= a? 4 ab + ba + b*
=a? + ab+ ab + b?
= a? 4 2ab + b?
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Part 3

tan(a + B) + tan~y
1 — tan(a + 8) tany

tan a+tan 8
l1—tan atan 8

1 — ( tan a+tan 8 )tan7

1—tan atan 8

tan(a + B +7) =

4 tany

_ tana +tan S + (1 —tanatan §) tanvy
~ 1 —tanatanf — (tana + tan 8) tanvy
tan « + tan 8 + tan~y — tan o tan 8 tan ~y

1 —tanatan 8 — tan atany — tan 5 tan -~y
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