10.

11.

12.

. Evaluate cos [cos*1 <;ﬁ> + E]
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ONE DAY BEFORE ( EXAM 2023)

Class 12 - Mathematics

Section A

d). Show that R is an equivalence relation.

. Let the function f : R — R be defined by f(x) = cosx, ¥x € R. Show that f is neither one-one nor onto.
. Let S be the set of all sets and let R = {(A, B): A C B)}, i.e., A is a proper subset of B.

show that R is
i. transitive
ii. not reflexive

iii. not symmetric.

. Show that the function fin A =R -{ %} defined as f (x) = Z—j is one-one and onto. Hence, find 1.

Section B

. Find the domain of f(x) = sin"! (-x2).

. Find the value of tan ! (—i) + cot! (L) + tan [Sin(%ﬂ)] .

V3 V3

2 6
Section C

2i+7 when i<j

. Construct 2 x 3 matrix whose element aij are givenby aij = | 4i.j when i=j
i+ 2j when i>j
2 4 =6
. Express the matrix A = | 7 3 5 | as the sum of a symmetric and skew-symmetric matrix.
1 -2 4
Find the matrix A satisfying the matrix equation:

[i ;] A[_53 —23}:& (1]}

1 -1 2 -2 0 1

Section D

. If N denotes the set of all natural numbers and R be the relation on N x N defined by (a; b) R (c, d), if ad(b + ¢) = bc(a +

Use the product | 0 2 -3 9 2 —3/| tosolve the system of equations x+3z=-9,-x+2y-2z=4, 2x -

3 -2 4 6 1 -2
3y +4z = -3.
Using matrix method, solve the system of equations
2x - 3y + 5z = 11,
3x + 2y -4z =-5;
x+y-2z=-3.
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14.
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30.

31.

32.

33.
34.

35.

a+bxr c+dr p+gzx a ¢ p
Provethat A = |az+b cx+d pr+q|=(1—-22)|b d ¢
U v w U v ow
Section E
2
Ifx = tan(%logy), then show that (1 + 2?) Zz—i’ + (2z — a)Z—Z =0.
R 2
Ify=emsn lw, then show that (1 — x2) % — :Ej—z —m?y=0
2
If x =a (1 + cos#), y = a (0 + sinf), prove that jz—g = %1 atf = %
_ sin"!z 2 d2?J dy _
Ify= \/m,thenshowthat (1— z ) T 3z~ —y=0.
1—coskx
—,ifz#0
Find the value of k so that the function f is continuous at the indicated point: f(z) = z s11na; atx=0

d,
If x13 y7 = (x + y)2, prove that ay = %

Section F

m™ T

23]

A water tank has the shape of an inverted right circular cone with its axis vertical and vertex lower most. Its semi vertical

Find the difference between the greatest and least values of the function f(x) = sin2x = X, on [—

angle is tan"1(0.5) water is poured into it at a constant rate of 5 m3/hr. Find the rate at which the level of the water is
rising at the instant when the depth of water in the tank is 4 m.

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius R is 2—\;; Also find
the maximum volume.

Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum area.

Show that the right circular cylinder of given surface and maximum volume is such that its height is equal to the

diameter of the base.

Section G
. (z2+1)
Evaluate: f m
Evaluate the integral: [ 1/cosecx — 1dz
a—x
Evaluate: [ el £
/2
Evaluate [ H—Cosmsdac
/3 (1-cosz)?
Evaluate the integral: [ P P s dx
s
. T tan - 71'_2
Prove that: bf —— de =5
. (/2 1
Evaluate: fO 2cosz-+4sin
1
Evaluate [ [log(log z) + Foe o
Section H

Solve the following diff. eq. (:c2 + 1) Z—Z + 22y = \/m
Solve the diff. eq 2 + % =0

Section I
Solve the following linear programming problem graphically.
Minimize Z = 200 x + 500 y
Subject to constraints

T+ 2y > 10
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3z +4y <24
andz > 0,y >0
36. Minimize and Maximize Z = x + 2y subject to z + 2y > 100,2z — y < 0,2z + y < 200,z,y > 0 .
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