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HALF- YEARLY EXAMINATION -2K22 DEC
SHRI VINAYAGA HR.SEC.SCHOOL-MOREPALAYAM
STD: XII 19.12.2K22

SUBJECT: MATHEMATICS ANSWER KEY MARKS: 90

SECTION -1

ANSWER KEY MARKS

(b) e*+e¥Y =c¢

(d) 2

(b) z

(b) 8
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_[cos® —sinO]. ,Tt_[cosO sinH
LetA= [sine cosO 1’ l—sin® cos®
1_[cos® —sinO][cosO® sinO]_[1 Of_
AA _[Sine cose] —sin® cos 9]{0 1}'2
similarly ATA=I,
~AAT=ATA=L,
- Ais orthogonal

W:Mu( 2 )

2 2

vm:i(J@H\/@) + (V2 + i2v2)

Given 2 —+/3isaroot
. 2 ++/3isalso aroot
The equation is x* -(S.R)x+ P.R=0
X* -4x+1=0

limit does not exist.

f,=3x°-6x + 5
f(1,-2)=3-6+5=2

_ (3=
Letl = [; ==—=dx

V5—x

Integrating we get,
sinly =sin™x +c

-

Last two columns are
identical.

L p—g=-pvg
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centre (-g, -f) = G,—l)
Radiusr= /g% +f2—c = -
PART — 111

Given: x° +27 = 0.
1 1
X =3(—1)3=3[cosm + isinn]3
= 3[cos(2k + 1) % + isin(2k + 1)%], k=0,1,2
=3CisZ, 3 CisZ, 3 Cis =,
3 3 3

The roots are 3 Cisg, -3,3 Ciss?1T

X_1+ X+1
-1 X—2 X+2

_I
1_(x—lj(x+1j 4
X—=2 )\ X+2

—=2x*—4=-3

tan

1
> X=t—F

V2
Equation of the normal at the point ‘t;’is Y + Xt; = at13 + 2at;....
(at,?,2at, )
2at, + (atgz) t= at13 + 2at;
2a(t - ty) =-aty(t, -t ) (o + t1)
2:'t1(t2+t1)

t2:-(5—1+t1)

ix(bxd) =@db — @b)¢
bx (@x3) =(b.3)¢— (b.0)3
¢x@xb) =@b)3a — (&a)b
ax(bx&)+bx@xd)+eéx(@xb)=0
§'=1-5
$'=0, we get x =2v/5
x =2v5,5>0
-.Sum S is minimum at x =2+/5.
y=2v5
The required two numbers are 2v/5, 2/5

1 dT= 0+ [+dI- 0]
dT 1

—==dl
T 21
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. 2
Given : dl=—1
100
ar_ 1

T 100
..Percentage error = d—TT x100 = Floxmo =1%

tan X = cot x=1= X :%

Y

The required Area A =]*tanx dx + JZ cotx dx
4

= log 2 sg. units.

|.LF = efpdx=yx
. The general solution is y(I.F)= Q(I. F)dx + ¢
yx=[logx xdx + c
4xy = 2x%logx — x? + 4c

3 1 _
q=, p=,; n=8

N0 [3\8~%
P(X = 0) = 8C, Z) (z) x=0,1,2,3,...8

adin=[2 7))

A —52]
The solution is X= A'B = [;]:[_12 _52] [:g]
x=-11, y=4

PART -1V

3 3 -1 11 3
A=l2 -1 2| =-22 A=l9 -1

4 3 2 25

3 11 -11 3
A=12 9 2 |=-66 As=|2

4 25 2 4 3
By cramer’s Rule, we get

N P Bs _
x—A——2 y—A—3 7= 4

3

.. The solution is (x=2, y=3, z=4)
Let a=cosat+isina  b=cosp+isin3  c= cosy+isiny
atb+c= (cosa+ CoSB+cosy)+i(sina- sinf+siny) =0
If a+b+c= Othen a’+b*+c®= 3abc B
( cosa+isina)®+( cosp+isinB)’+( cosy+isiny)®
=3( cosotisina)( cosp+isinB)( cosy+isiny)
( cos3a+isin3a)+H( cos3B+isin3p)+( cos3y+isin3y)
=3cos(a+B+y)+i3sin( « +p+y)
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Equating real and imaginary parts we get,
(i) cos3 a + cos 3B + cos 3y = 3cos(a+f + y)and
(ii) sin3 a + sin 3 + sin3y = 3sin(a +f +v)
2z+1_ (2x+1)+i2y
iz+1  (1-y)+ix
m(22+1) _ 2y(1-y)—x(2x+1)
iz+1 (1-y)?+x?
2y(1-y)—x(2x+1) -0
(1-y)?+x?
2X2+2y%+x-2y = 0
18x° +12y°— 144x +48y+120 = 0
L+l=1 (x-4)=Xand (y+2)= Y
Major axis Y axis,

a®=18= a=3V2 b®’=12= b=2+3
c®=a’-b*=6 c=6 e = %:3\/8
Center (4,-2)
Vertex: (4,-3v2-2), (4,3V2-2)
Focus : (4,—V6-2),  (4,—/6-2)
Equation of diectrices :  y=3v6-2; y=-3v6—2

. 1. .
Given 5 Is a solution.

This is reciprocal equation
.3 1s an other root.
6x2%+15x+6=0 is another factor.

2x2%+5x+2=0

-1
X=—,x =-2
2

.. The solutions of the given equation are % 3, !

— -2
2

cos 'x+cosTly+coslz=m

a+B+costz=m
a+pB=m—cos™?!
now, cos( a + [3) = cosa cosp+ sinasing
cos (11 — cos™! z)=xy-V1 — x2,/1 — y2
-cos(cos ™! z)=xy-v1 — x2,/1 — y2
(z+xy)*=(1 —x*)(1 - y?)
Z°+x2y2+2 xyz=1-y%-x2+x2y?

Xy +2%42xyz =1
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Diagram

a=cosai—sin aj

b= cos,Bersinﬁj

ab= ‘aHB‘ cos(a+ p)=cos(a+ ) —(1)

ab =cosa cosa —sin Bsin B —(2)
(1)&(2) = cos(a + B) = cosa cosa —sin Ssin B
Solution:

A=ad-bc
A,2=d-b Ayz =a-C
X2_ a-b

- ad—bc
2_ a-—c

y = ad—bc
m;= - =
1= "5y
S.mim,=-1

ax
by

u is not homogeneous function
x3+y3
f(x, y)=tanu =

X+y
fOux, hy) =2% f(x,y)
..T is homogeneous function with degree 2
By Euler’s Tehorem,
af of _
Xa +y5— 2f
X(’)(tan u) + d(tanu) _ 1

Y 3y —ESIn u

2 du 2 du 1
—+ —=
XSec u B ySec u 3y tan u

2

xZ—z +yz—;=2 sin 2u
Diagram
Equationof AB vy =i (x+5)
Equation of BC y =5-x
Equation of AC  y=4x+5
Area of AABC
=[° (4x + 5)dx + [, (5 — x)dx — [ > (x + 5)dx

Required Area of AABC = 175 5. units

dA dA
—od= —=kA
dt dt A = Ce*t
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t=08& A=3,00,000 [C=300000]
A = 3,00,000 ekt

t=40&A4 = 400000 e
’ t

470
A = 3,00,000 (E)

> f(x)=1
‘ 1 ”2
1

2
36 36

PQ<X<5)= E

-

P(G<X)=

5
6

p—(—qVvr) = - pv(~qvr)

d

=4 TN T|

Last

column

)

—|m|d[n|d|m|4] -

n|m|n|nA|HA|H] o
e R N e R R R R

F
Last two columns are identical.
~. p—=(=qVvr) =~ pv(=qVvr)

Diagram

3

Volume of cylinder V = mx2y = b (xz ~ x?)
V' =mb (2x — )

a
" — _ 6_x
vz (2 -7)
AtV =0, x = ?a
When x = 2?‘1 V' <0, volume is maximum.

Whenx=2?atheny=§

volume of cylinder V = (Za)z (9) =2 (l nazb)

3/ \3 9\3
: 4
volume of cylinder = 5 (Volume of cone)
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