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Let x = (M,..,Xn), where the x; are non-negative real numbers. Set 

w.) = (t ), reR\ {O} 
and 

Mo(x) = (x x,) 

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

Claim: 

lim M-x) Molx). 
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Define 

V 

x-x . X 

We call Vn the Vandermonde matrix of ordern. 
Claim: 

det V,=II G-x). 
1SIJSn 
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Question 4 

3+43+5 =6 

V100 10 

(a +b)3 = a? +3ab+3ab + b3 

3 
n(n+1) 

2 
k=l 

-1_1111 1 
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Remaining parts of Question 4 

cos=sin(90° 0) 

e = cost +Lsint6 

Sint 

lim 00 

T(X) 
im =l 
x+ x/logx 

5/15 Shreya Jain Mata Sundri Coliege for Women, University of Delhi 

Question 5 



quesuonu 

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 formula 

A= Vs(s a)(s- b)(s -c), 
where s is the semiperimeter (a+b+ c)/2. 

The volume of a regular tetrahedron of edge length 1 is v2/12. 

The quadratic equation ax + bx +c=0 has roots 

1,2 bE VB?-4ac 

2a 
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The derivative of a function f, denoted f', is defined by 

f(x+h)-fx) f(x) = lim 
h+o h 

A real-valued function f is convex on a interval if 

f(Ax +(1-A)y) < Af(x) +(1-A)f(Y), 

for all a, yEI and 0 AS1. 

2 940 
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The general solution to the differential equation 

y-3y + 2y = 0 

y= GG +Cae2x 

The Fermat number F, is defined as 

f =2, n0. 
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Question 6 

)- (x+1)2 

ad- bc 
cost-sint 

Ro= sint cos 
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11 12| b br2-| a11b1 + 212bz1 a1ba + a12bz
a2 2T ba bz ]laz1bu + az2b1 zb2 + z2bz2 

-X X <0 

0x2 -
4, X2 

Question 7 

1+2 = 3 

4+5 +6= 7+8 

9+ 10+11+ 12 = 13+14+ 15 
9 

16+17+ 18+19+ 20=21 +22+23+ 24 

25+26 + 27 +28+ 29+ 30 31+32+33+34 +35 
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(a+b)2= (a+ b (a + b) 

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

=aa+ b) + b{a + b) 

= a+ab + ba + b 

= a+ab + ab + b2 

a+2ab +b2 
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tana+B+) = tanfa+-)+tany 
1-tan(a+B)tay 

1tanatang ttay 

anatans) tay 

tana-+tan5+(1-tana tan53) tany 
1- tana tan-(tanattan5) tay 

tano-+tang+tan-tana tanjtam 
-tana tan5-tana tany-tanstamy 
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GEQ < 
tana+tan5+(1-tana tan5 tany 
1-tana tan5-(tano+tan5) tay 

tana-+tan5-+tany-tana tanstam 
1-tana tan5-tanatamy-tan5 tany 
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