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® Let x = (z1,...,2,), where the x; are non-negative real numbers.
Set y .
Tt gt r . -
M) = (ALY TR o)
n ,
and et

My(x) = (z122 - 20)"/"

We call M,.(x) the rth power mean of x.
Claim:
lim M, (x) = My(x).

r—0




® Define

1 1 1 1

T T2 I3 Tn

2 2 2 2

= 1 2 3 n
- X X x x

n—1 n—1 n—1 n—1

Ly D) T3 Ty

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

Claim:
I @—=).

1<i<j<n

detV,, =
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37 +4% +5° =6

V100 = 10 B

(a+b)* = a® + 3a%b + 3ab® + b*

mn+1)




Remaining parts of Ques.4

oo ri B & A SEEE
[ ]
cos f = sin(90° — 0)
[ ]
e = cosf + isinb
. .
lim sin 6 _1
= 6—00 0O
2 °
- lim #x) -
< z—oo x/logx
/ e dr = V1
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Question 5
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® Positive numbers a,b and c are the side lengths of a triangle if
and only if a+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 | || «

forumla: i-
A =/s(s—a)(s—b)(s—c), - !

LY

where s is the semiperimeter (a+b+c)/2. E.

® The volume of a regular tetrahedron of edge length 1 is v/2/12.

® The quadratic equation axz? + bz + ¢ = 0 has roots

—b+Vb%2 — dac
2a '

r,Tre =
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Remaining parts of Ques.5

e The derivative of a function f, denoted f , is defined by

h—0 h

® A real-valued function fis convex on an interval I if

fOz+ (1= Ny) < AMf(z) + (1 =N f(y),

W) forall z,y € Tand 0 < A < 1.

® The general solution to the differnetial equation

L)

b " / _
’ y =3y +2y=0

\:' 1S P

y y = Che® + Che®.
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Remaining parts of Ques.5
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® The Fermat number F,, is defined as

F,=2"n>0.
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Question 6
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d x B 1
de \z+1)  (z+1)2

[ ]
1 n
lim (1 + ) =e
n— 00 n
i [ ]
\ J a b
s d‘ =ad — be
-
~ [ ]
cosf) —sind
Ry = {sin@ cos 9}
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Remaining parts of Ques.6

oo F AT A 0 0 S
[ ]
ik as a a, a a, a
ar as a3:b2 bsi_b1 b3j+b1 b2k |
bl bQ b3 2 3 1 3 1 2 .5:
5 -
arr aiz| |bin bia| _ a11bin +a1zbas  an1biz + aizbor -
az1  az| |bar  bas a21b11 + a20b21  a21b12 + ag2bas Ny
° ;’t
—z? z <0
fl)=1¢ 22, 0<a<2

T > 2
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Question 7(1)

% TN
|y
1+2=3 N
4+5+6=T+8 [
9+10+11+12=13+14+15 E
) 16+ 17+ 18419420 =21+22+23 +24 53
= 25 + 26 + 27 + 28 +29 + 30 = 31 + 32 + 33 + 34 + 35 ‘e
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Question 7(2)

o r A A & £ Summs

(a+b)* = (a+0b)(a+b) ..*-
= (a+b)a+(a+Db)b
= a(a +b) + b(a + b)

.- = a? 4 ab + ba + b*
= —a? + ab+ ab + b?
" =a® + 2ab + b?
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Question 7(3)

o~ r A A" 40 G0 S
tan(a + B) + tan~y
ta = '

n(a+ 5 +) 1 —tan(a + 8) tany |y

tan a+tan 8 P
[—tana tan g T tAIY -
— LY
1 (ettt} tany E
_ tana +tan 3 + (1 —tanatan §) tanvy : /

1 —tanatan 3 — (tana + tan 8) tan~y 0
tana + tan 8 + tany — tanatan Stany 5.\.]

B 1—tanatanﬁ—tanoztan*y—tan,b’tan \
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Question 7(4)
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