Mata Sundri College for Women,
University of Delhi

Divyanshi Raghav
College R.No.- MAT/20/133

University R.No.- 20044563053

Divyanshi Raghav

Mata Sundri College for Women, University of Delhi



anshi Raghav

Mata Sundri College for University of Delhi



Page No.- 69 Questions

Divyanshi Raghav

Mata Sundri College for Women, University of Delhi



m Let x = (x1,...,X,) ,where the x; are nonnegative real
numbers. Set

Pl 4 I\ YT
My (x) = (Xl + x5 + +x,,)
n
. r € R\{0},
and
Mo(x) = (x1x2 . .. xn)Y/".
We call M,(x) the r th power mean of x.
Claim:

l% M, (x) = Mo(x)
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m Define

1 1 1 1
X1 X2 X3 n
2 2 2 2
V, = X1 X2 X3 n
n—1 n—1 n—1 n—1
X1 Xy X3 Xp

We call V,, the Vandermonde matrix of order n.
Claim:

det Vo= [ (¢—x)

1<i<j<n
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QUESTION NO. 4
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n (32443453 =6°

m [v/100 =10

m| (atb)®=a%+3a%b+3ab’ + b°
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m |cosf = sin(90° — 0) ‘
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m ’eie:c059+isin9

] |im9ﬁ0 % =1

m(x) _ 1

x/logx —

m| im0
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Ll o edx = /7
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QUESTION NO. 5
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Positive numbers a,b, and c are the side lengths of a triangle if
and only ifa+b>c,b+c>aand c+a>b.

The area of a triangle with side lengths a, b, ¢ is given by Heron’s
formula:

A=/s(s—a)(s—b)(s—c),

where s is the semiperimeter (a+ b+ ¢)/2.
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The volume of rectangular tetrahedron of edge length 1 is v/2/12

The quadratic equation ax? + bx 4+ ¢ = 0 has roots

—b£+v/b2—4ac

r,rn = 2a
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The derivative of the function f, denoted f', is defined by

f(x+h)—f(x)
h

f"(X):“mh_)O

A real-valued function f is convex on an interval / if

f(Ax + (1= A)y) < A(x)+ (1= X)f(y),

for all x,y €land0 < A\ < 1.
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The general solution to the differential equation

'+3y=0

y// e 3y

y = G e* + Ge® .

The Fermat numberF,, is defined as
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QUESTION NO. 6
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ol R — cosf —sinf
0 sinf cos@
Pk ap a ay a ap a
1 a3 |. 1 a3 |. 1 a
|| a a a3 |= i— +
bi bz bz by bs by by 37| by by
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[ air an } [ bi1 b2 ] _ | b+ azbor aubiz + a12b2o
a1 ax b1 b2 ac1b11 + axobo1  ax1bip + ax b

—x?, x<0
m|f(x)= x2, 0<x<?2
4, x> 2
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QUESTION NO. 7
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1+2=3

44+5+6=7+8

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

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

254+26+27+28+29+30=31+32+33+34+35
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(a+ b)(a— b)
(a+b)a+(a+ b)b
a(a+ b)+ b(a+ b)

a® + ab+ ba+ b?
a® + ab+ ab + b?
a? +2ab+ b2
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tan(a+3)+tany

tan(a + 8 +7) Ttan(atB)tan

tan a+-tan 8
1—tan o tan 8 ttany

17( tan(a+23)

17tan(a+ﬁ)> tany
tan ae+tan S+ (1—tan atan ) tan y
1—tan atan S—(tan a+tan 3) tany

tan a+tan S+tany—tan atan Stany
1—tan atan S—tan atany—tan Stan-y
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