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I. CHOOSE THE CORRECT ANSWER 20x1=20
1) 2 3 0 :
IfA= {5 _2] be such that AA™" = A, then A is
(@ 17 (b) 14 (c) 19 (d) 21
2) If Z—} is purely imaginary, then |z]| is
@3 B 1 (©2 (@3
3) According to the rational root theorem, which number is not possible rational zero of 4x” + 2x* - 10x3 - 5?
(@ -1 (B 2 (2 @5
4 If cot™! 2 and cot™! 3 are two angles of a triangle, then the third angle is
@ (3= (@I @*=2
5) The radius of the circle 3x? + by? + 4bx — 6by + b? = 0 is
@ 1 (b3 (@ 10 (@) V11
) If a, B, ¢ are three unit vectors such that g is perpendicular to b and is parallel to & then @ x (l; X ¢) is equal to
@a (b p (©¢ @g
7) If the length of the perpendicular from the origin to the plane 2x + 3y + Az =1, A > O is %, then the value of A is
@ 23 () 3v2 (0 0 (d 1
8) A stone is thrown up vertically. The height it reaches at time t seconds is given by x = 80t -16t2. The stone reaches the maximum
height in time t seconds is given by
(@ 2 (b 2.5 (¢ 3 (d 3.5
9) The point of inflection of the curve y = (x - 1)3 is
(@ (0,0 () (0,1) (9 (1,0) (d) (1,1)
10) If we measure the side of a cube to be 4 cm with an error of 0.1 cm, then the error in our calculation of the volume is
(@ 0.4cucm (b) 0.45cu.cm (¢) 2cu.cm (d) 4.8 cu.cm
11) The area between y? = 4x and its latus rectum is
@ 2 ()% (©3F @32
120 por any value of n € Z, [ €8’ = cos3[(2n + 1)z]dz is
@ 5 B 7 (© 0 (d 2
13) The solution of Z—g +p(x)y =0is
(@ y=celrdz (b) y=ce Jriz (c) z =ce /P (d) z=celrW
14) The slope at any point of a curve y = f (x) is given by s—z = 32? and it passes through (-1, 1). Then the equation of the curve is
(@ y=x3+2 (b) y=3x*>+4 () y=3x*+4 (d y=3x>+5
15)

If the function f(z) = % for a < x < b, represents a probability density function of a continuous random variable X, then which

of the following cannot be the value of a and b?

(@ 0and 12 (b) 5and 17 (c) 7and 19 (d) 16 and 24
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16)

17)

18)

19)

20)

Which one is the inverse of the statement (pVq)—(pAqg)?
(@ (pAg)=(PV) (b)) (pva)—(pAg) () (Tpv '@)=('pA g (A (pAg=( PV Tg)

(cos+isind)°

(cosf—ising)®

(@) cos 116 -1isin 116 (b) cos 116 +isin 116 (c) cos® +isin® (d) cos%e —I—ism%—g

The pricipal value of sin ™ (%) is

@ % (M = ((© 3 @ 5
The function -3x+12 is function on R.
(@) decreasing (b) strictly decreasing (c) increasing (d) strictly increasing

Sy
The order and degree of the differential equation e ? + Cos(m)% =4is

(@) 3, not defined (b) notdefined1 (c) 3,1 (d) none of these

II. ANSWER THE FOLLOWING ( Q.NO. 30 IS COMPULSORY )

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

cosf —sinf

Prove that [ ] is orthogonal.

sinf cosf

Prove the following properties

Re(z) = Z;Z_ and Im(z) = %%

Find the value of sin~* (sin (57”))
Obtain the equation of the circle for which (3, 4) and (2, -7) are the ends of a diameter.

z—3 y—4 2+3

Verify whether the line —~ = — = =5- lies in the plane 5x-y+z = 8.
Compute the limit lim(£=2)

T—a

7

Evaluate the following foﬂ/ 2cos’z dzx

Show that y = mx + L. m # 0 is a solution of the differential equation xy'+7-1 -y = 0.
m Y

Determine whether * is a binary operation on the sets given below.

(a*b) = avb is binary on R

If the mean of the binomial distribution with 9 trial is 6, find the variance?

III. ANSWER THE FOLLOWING ( Q.NO. 40 IS COMPULSORY )

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

If |z] =1, show that 2 < |z2 —3‘ <4

Find solution, if any, of the equation 2cos?x - 9cosx + 4 = 0

Find the length of Latus rectum of the ellipse 2—2 + Z—2 =1
Find the angle between the straight line IT% = % = —z with coordinate axes.

Prove, using mean value theorem, that |sina — sinf| < |a — 8|,a,8 € R
Assuming log;pe = 0.4343, find an approximate value of log;g 1003
Evaluate the following definite integrals:

f0§ e’ (%) dx

kxe ?* forz >0

0 for £<0 Find the value of k.

The probability density function of X is given by f(x) = {

Prove thatq @ p=-p = -q

Solve : ydx+(x-y?)dy=0

IV. ANSWER THE FOLLOWING

https://teacher.qb365.in/5a50ff6949242e94085470f4a117d80/245309/3bb9da1b453d3a25f0864eaababad26e

Kindly Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com

7x2=14
7x3=21
7x5=35

2/5


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

10/18/24, 4:59 PM

41) a)
b)
42) a)
b)
43) a)
b)
44) a)
b)
45) a)
b)
46) a)
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-5 1 3 1 1 2
@IfA=] 7 1 —-5]landB=|3 2 1|, find the products AB and BA and hence solve the system of equations x +y + 2z
1 -1 1 2 1 3

=1,3x+2y+z=7,2x+y+ 3z=2.

(OR)
simplify: (—+/3+ 34)>'

If the equations x? + px + g = 0 and x? + p'x + q' = 0 have a common root, show that it must be equal to w or =L

(OR)

. 1z -1 2a 1 -1 ( 1-a®
Find the value of tan [2sm (1+a2) + 5cos <1+a2 )]

A rod of length 1.2 m moves with its ends always touching the coordinate axes. The locus of a point P on the rod, which is 0.3 m

from the end in contact with x -axis is an ellipse. Find the eccentricity.

(OR)

2 2 2 2

AB

_>

_>
+|ac

_>
If D is the midpoint of the side BC of a triangle ABC, then show by vector method that = 2(‘AD + ‘BD

)

Find the parametric form of vector equation and Cartesian equations of the plane containing the line
7 = (i — j+ 3k) + t(2i — j + 4k) and perpendicular to plane 7. (i 4+ 2j + k) = 8

(OR)

Salt is poured from a conveyer belt at a rate of 30 cubic metre per minute forming a conical pile with a circular base whose

height and diameter of base are always equal. How fast is the height of the pile increasing when the pile is 10 metre high?

Let w(x, ¥, 2) = —==, (2,7, 2) # (0,0,0). Show that Zu ?)Tw + Zugmyg
(OR)

Find the area of the region bounded between the curves y = sin x and y = cos x and the linesx=0andx =7

Solve the differential equation ye%da; = (me% + y) dy

(OR)

The equation of electromotive force for an electric circuit containing resistance and self inductance is E = Ri + L%, Where E is
the electromotive force is given to the circuit, R the resistance and L, the coefficient of induction. Find the current i at time t

when E = 0.

If X is the random variable with probability density function f(x) given by,

z+1 -1<zxz<0
fle)=< —z+1 0<z<1
0 otherwise
then find

(i) the distribution function F(x)
(i) P(-0.5 <X < 0.5)

(OR)

Let A be Q\{1}. Define * on A by x*y = x + y — Xy . Is * binary on A? If so, examine the existence of identity, existence of inverse

properties for the operation * on A.

Prepared by
R. RAJKUMAR ( RK ACADEMY )
COIMBATORE
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I. CHOOSE THE CORRECT ANSWER

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

20)

II. ANSWER THE FOLLOWING ( Q.NO. 30 IS COMPULSORY )

21)

22)

(c) 19
(b) 1
© 5
(b) 2
(©) V10
(b) b
(@) 24/3
(b) 2.5
(© (1,0)
(d) 4.8 cu.cm
© 3
(c) O
(b) y = ce” /7%
(8)y=x+2
(d) 16 and 24
(d) ("pA Tg@)=( 'pV 'q)
(b) cos 116 +isin 116
@) X
(b) strictly decreasing

(@) 3, not defined

cosf@ —sinf

sinf cos@ sinf cos@
So, we get
v cos —sinf cosf sinfd
AA =
sinf cos@ —sinf cos@
[ cos® @ -+ sin” § cos@sin@—sin@cos@] _ [1 O] :
. . . - =12
sinf@cos@ — cosfsin @ sin? 6 4 cos? 6 0 1
Similarly, we get ATA = I,. Hence AAT = ATA = I, = A is orthogonal.

cos 6 —SinH]T_ [ cos 6

LetA=[ :|.Then,AT=|:

Re (z) = Z;'Z_ and Im(z) = Z;iz_

Let z = x+iy where x is the Re(x) and y is the Im (z)

Then 2z = x-iy

z+zZ =x +iy +x - iy = 2x
.zt

2

izi = Re(z)

=X

Also z-z = x+iy-(x-iy)
= x+iy-x+iy = 2iy

Z—Z

% Y

https://teacher.qb365.in/5a50ff6949242e94085470f4a117d80/245309/3bb9da1b453d3a25f0864eaababad26e
Kindly Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com

—sinf cosé@

Total Marks : 90
20x1=20

7x2=14

112


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

www.Padasalai.Net www.Trb Tnpsc.Com

10/18/24, 5:00 PM Preview Question Paper

. Z2—Z

5 = Im(z)

Hence proved

23)

24)

25)

26)

27)

28)

29)

30)

= sin~! (sin (1)
- 1el5 3]

Given ends of diameter are (3, 4)(2, -7)
~ Equation of the circle is

(x-x)x-%2) + (y-y1)(y-y2) =0

> x-3)x-2)+(y-4y+7)=0
>x2-2x-3x+6+y>+7y-4y-28=0
>x?+y?-5x+3y-22=0

Here (x1, y1, 21) = (3, -4, -3) and direction ratios of the given straight line are (a, b, c) = (-4, -7, 12).

Direction ratios of the normal to the given plane are (A, B, C) = (5, -1, 1).

We observe that, the given point (x1, y1, z1) = (3, 4, -3) satisfies the given plane 5x-y+z = 8
Next, aA+bB+cC = (-4)(5)+(-7)(-1)+(12)(1) = -1 £ 0.

So, the normal to the plane is not perpendicular to the line.

Hence, the given line does not lie in the plane.

If we put directly x = a we observe that the given function is in an indeterminate form %

As the numerator and the denominator functions are polynomials they both are differentiable.

Hence by an application of the ’'Hépital Rule we get,

. z"—a" \ _ 1s nxz" !
) = )
=nxa™ 1.

2 _
I, = foﬂ/ cos’ xdr = % 2,1 > 2

2
.'.I7:f07r/ cos7:cdx:g><%x%x1:%

The given function is y mx +%, where m is an arbitrary constant ....(1)
Differentiating both sides of equation (1) with respect to x, we get y' = m.
Substituting the values of y' and y in the given differential equation

v 1 7 7
we get xy g Y = xm too-mxX - = 0

Therefore, the given function is a solution of the differential equation xy' + 7y—1, -y=0

\b is not defined for negative values, b which also € R.
Hence, a\b is not defined for all a, b €ER

* is not a binary operation on R

Given n = 9 and

mean = 6
np==56
_6_ 2
— P=97=3
q=1-p
_1_2_1
=1 3 3
Variance = npg =9 x 2 x 1 =2

3 3

III. ANSWER THE FOLLOWING ( Q.NO. 40 IS COMPULSORY )

31)

32)

|z2-3| < |z?|+]|-3]| [Triangle law of inequality]

< |z|%+3<1+43 [~ |z]| = 1]
|z2-3] <4 .o, (1)
Also, |z%- 3| 2 | |Zz?|-|-3] |
2 ||z|2-3] [+ [-3] =3

2 [12-3] [+ |z] = 1]

> |-2] .

|z2-3] 2 2. .o (2)

From (1) and (2) we get 2 < |z2-3| < 4

Hence proved.

2c08?x - 9cosx + 4 =0 ............ (1)

The left hand side of this equation is not a polynomial in x. But it looks like a polynomial. In fact, we can say that this is a
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polynomial in cos x. However, we can solve the equation (1) by using our knowledge on polynomial equations. If we replace cos x by
y, then we get the polynomial equation 2y?- 9y + 4 = 0 for which 4 and % are solutions.

From this we conclude that x must satisfy cos x = 4 or cos x = %

But cos x = 4 is never possible, if we take cos x = 5 , then we get infinitely many real numbers x satisfying cos x = ; ; in fact, for all n

€Z,x=2nn i% are solutions for the given equation (1).

If we repeat the steps by taking the equation cos?x - 9 cosx + 20 = 0, we observe that this equation has no solution.

2 2
33) The Latus rectum LL' of an ellipse % + 3;—2 = 1 passes through S(ae, 0)
Hence L is (ae, y1 )
2.2 2
Therefore, aa—f + % =1
2

Y1 _ 2
b_2 =1-e
y1? = b(1-e?)

b2 . 2 b2
= bQ(ﬁ) (smce,e =1- ﬁ)

b2
yi= i;

2 2
That is the end points of Latus rectum L and L' are (ae, b ) and (ae — %)
2
Hence the length of latus rectum LL' = l;
34 2 2i42)— 4 ~ g -
) b= ‘22 +2 = : = %(22 + 2j — k). Therefore from the definition of direction cosines of b, we have
1+2)—

cosa = g,cosﬂ ,cos'y = —%

where a, B, 7y are the angles made by b with the positive x -axis, positive y -axis, and positive
z -axis, respectively. As the angle between the given straight line with the coordinate axes are same as the angles made by b with the

coordinate axes, we have @ = cos™! (%) , B = cos™! (%) Y = cos™! (_Tl) respectively.

35)  Let f (x) = sin x which is a differentiable function in any open interval. Consider an interval [a, ﬂ] Applying the mean value theorem

there exists ¢ € (a, ) such that,

sinf—sina _ fI(C) _ COS(C)

[B—a
Therefore, S70—51% _ lcos(c)| <1
B—a
Hence,
Remark

If we take 8 = 0 in the above problem, we ge |sina| < |

36)  logige = 0.4343 to find log;og 1003
f(1000) = log1¢1000 = log;¢10° = 3log;¢10° = 3 log;10

= 3(1) =
flx) = = 1og10e
£(1000) = 1g5g (0.4343)

- L(x) = f(xo) f'(x0) (x - X0)

1
= 3 + o5 (0.4343) (3)

_ 1.3029
=3+ 000

=3+ 0.0013029
log101003 = 3.0013029

M Let fif e () de
s 1+si
e () e
[ cosr = 2cos’r — 1 =1+ cos2x = 2cos2m]
_ 1 sinT
fo (cosﬂg + 0032%> dz
2sin< cos L
=3 fo T (sec 5+ —CO;% 2 ) dr
[ sin2x = 2sinx  cosz]
= %IOE z (sec ZotanZ )dw
—lfo e”(f'(z) + f(z)dz

Where f(:c) = 2tan—

s
—— 1T z\]32
= 5.¢". f(z) = [(ge 2tang)];
us
[ ang];
310
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= e%tan% — e%an0 = e2 (1)
ST =e2
38 —2z
) Given f(x) = kxe forx >0
0 for <0

Since the given function is a probability density function

7 f(z)dx =1

= k:fooo xe 2dr =1

The entries in the columns corresponding q — p and ~p — ~q are identical and hence they are equivalent.

kL =1
(2)?
[fooo e " = anT!l,Herea=2,n= 1]
=45 =1
=k=4
39 plaja—p-p~q~q — ~p
T T, T |F|F T
T|F| T |F|T T
F|T F T F F
F/F| T |T|T T
q?p=~p—"~q
Hence proved
40)

4
a:y:yT—l—c

IV. ANSWER THE FOLLOWING

) a) 5 1 3 11 2
GivenA=| 7 1 —-51|,B=|3 2 1
1 -1 1 2 1 3

-5 1 3 1 1 2

AB=| 7 1 -5 3 2 1

1 -1 1 2 1 3

1-3+2 1-2+1 2—-1+3

4 0 O
={0 4 0]|=4.13
0 0 4
1 1 2 -5 1 3
BA=(3 2 1 —5
L2 1 3 1 -1 1
—-5+7+2 14+41-2 3-5+42
=l —-15+4+14+1 3+2—-1 9—-10+1
| -10+7+3 2+1-3 6-5+3
4 0 O
=0 4 0]|=4.1I.
0 0 4

So, we get AB=BA=4.13
= (;A)B=B(14) =1
1

=>Bl=7=1
Writing the given set of equations in matrix form we get,
1 1 2 T 1
3 2 1 y| =17
2 1 3 z 2
T 1
>B=|y|=|7
z 2
T 1 1
=>|y| = Bltl7| = [%A} 7
z 2 2
-5 1 3 1
-1l 7 5| |7

https://teacher.qb365.in/5a50ff6949242e94085470f4a117d80/245309/3bb9da1b453d3a25f0864eaababad26e

[ 5+3+6 —-54+2+3 —-10+1+9
=|74+3—-10 7+2—-3 14+4+1-15

Preview Question Paper

www.Trb Tnpsc.Com

Kindly Send Me Your Key Answer to Our email id - Padasalai.net@gmail.com

7x5=35

4/12


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

www.Padasalai.Net www.Trb Tnpsc.Com

10/18/24, 5:00 PM Preview Question Paper
—5+7+6 8 2
1 1
-2l 7+7-10| =5 4 | =
1-7+2 —4 -1

“x=2,y=1,z=-1
Hence, the solution set is {2, 1, - 1}.
(OR)
P (—v3+30)"
Let —v/3 4 3i = 7 (cosf + isinf). Then, we get
r=/(-v3) +3 = V2 =2v3

a = tan? ‘_i\/g‘ = tan_1\/§:

T _ 271

9:7T—a:71'—3_ (. v/3 4+ 3i lies in II Quadrant)
Therefore,—\/§ + 3t = 2\/_ (cos— + istn 2;)

Raising power 31 on both sides,

— A 31 31 T . . 9ry\31
(—\/3—i— 3@) = (2\/—) ( 032— + zszn%)
) cos (207r + 2”) + isin (207r + 2”))

42
) a) Given equation are w2pw +qg=0 ............ (1)

and 2 +p'z+q =0 ... 2)

Let « be the common root for (1) and (2)
+px+q=0 ... (3)

and o+ p'c+q =0 .oeennnnnn (4)

Solving (3) and (4) by cross multiplication method we get
paqlp
p'qlp

a? a 1

pq'—p'q q—q p'—p
. 052 (0%
consider ——— = 7
pd' —p'q q—q
3 o> __ pqd—pq

a  qq
pq' —p'q
q—q
Consider -4~ = —— o= —F——
q—q' 4 P = p'—p
q

Hence its roots are %O?’ -

o=

(OR)

b 2
) tan [%sin_l (—13:22) + %cos_1 (;22”

Leta=tan O
1 . -1 2a 1 ~1 ( 1-a? . 1 . -1 2tand 1 —1 ( 1—tan?6
Now, tan [QSm (1+a2> + 5cos (1+a2)] = tan [23271 (1+tan29> + 5cos (1+tan29)]

tan [5sin " (sin26) + 1 cos' (cos20)| = tan[260] = 1?;2029 _ 13(;2

43
) a) Let AB be the rod and P(x1, y1) be a point on the rod such that AP = 0.3 m.

Draw PD 1 x-axis and PC 1 y - axis.

A ADP = A PCB

. PC _ PB _ BC

" DA~ AP — PD

DA 0.3 Y1
_ 03z _ =z
:DA—OOQQ =3

_ Y9y 9 _

and BC = - = 3y = 3y,

Now OA = OD + DA
4
Sn =

OB =0C +BC = yp t 3}’1 4Y1
But OAZ + OB? = AB2
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2
= (4_?> +(4y,)" = (1.2)°
2 vi? 144 ~
> 5+ 5 =5 _0.092=1
~ Locus of (x1, y) is x_gz + yT =1
Here a? =9, b%=1

L ¥ 1 /9-1
"e—\/l_?—\/l—g— 5

8

9
2v2
3
(OR)

b)

Let A be the origin, b be the position vector of B and C be the position vector of C .

Now D is the midpoint of BC , and so the position vector of D b;c . There, we get

37 17 o b+e T _ c—b
Now,BD:AD-AB:T_b: c2

"= BD.BD- (52).(58) - 1(Ef + B - 26.9)...0

Now, adding (1) and (2), we get
2 ~2 - ~2 - 2
= 28" + 1 +20.8) + $([o|” + e —26.2) = 3([p| +[¢I)

)

2 —
+|BD

%
Then, we get, =‘BD

_>
Therefore, |AD

2 =
+ )BD

2 2

%
AB

_>

%
= |AD AC

(

—
~2(|D

+

2 —
+ )BD
2

D] =

N 2 2
AB )

Hence,

_>
+|ac

44
) a) The plane containing the line

P = (i —j+3k) + (25 — j + 4k)

= The required plane is passing through the point @ = i = 3 + 3];: and parallel to a vector g = 2’2 — _} + 4];: Also, the plane is

perpendicular to the plane

E=i1+2j+k

= The parametric form of vector equation of the plane passing through one point (@) and parallel to two vectors B and ¢

F:5+sg+t5wheres,teR

=>7.(i— j+3k)+5(2i —j+4k)+t(i +2j+k)s t €R

Cartesian equation is
r—Ir1 Y—y zZ— 21

b1 by bs |=0

C1 (65)) C3
z—1 y+1 z-3
= 2 -1 4 |=0
1 2 1
> x-1)(-1-8-F+1)2-4+(z-3)4+1)=0
= x-1)(9)-F+1)(-2)+(z-3)5=0
= -9x+9+2y+2+52-15=0

=2 -9x+2y+5z-4=0
=29x-2y-52+4=0
(OR)

b) Let h and r be the height and the base radius. Therefore h = 2r. Let V be the volume of the salt cone.

V = %71'7'2]1, = %Trhs; % = 30 mtr® / min.
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Hence, % = lﬂ'fﬂﬂ
dh _ 4dV 1
Therefore, E 4—-. W
Thatis, — =4 x 30 X 100
=5% mtr / min.
42 a) Given w(x, y, z) = S —
VBT
= (2 +y2+2?) -2
3
ow _ —=1/..2 2 2\ 3
o =5 (@*+y* +2%) *(22)
= (-x2 + y2 + 22) -3
Ow _ 0 (ow
0z2 = Oz \ Oz
= —[)((_—23)(x2 +y2 +22)_53
(2z) + (2® + y* +27)°
= x2+y%+ ZQ)_% [-3x2 + x2 +y + 2]
=- (x2+y%+ 22)'% [y? + 2% - 2x?] ....(1)
3
ow _ -1 2 2 273
By =5 (= +y +2%) 2 (2y)
-y +y? + 29)-2
Pw _ ( )
oy?
5 3
— 2 2 2\ 3 2 2 2\ 2
= ( )( +yt 4+ 22) 2 (2y) + (22 + 42 +2%)2 (1)
= —(X2 + y2 + z2)—g
= (2 4y +27)3 [3y7 + X2 + 32 + 27
=_(x%+y2+ zQ)—g [x? +y2 + 227 ....(2)
3
Now % = 71(:132 +y? +2%) 7 (22)
= z(x>+y%+ 22)—%
(DR -2y E 624y 227 0)
(1)+(2)+(3)—>
2
%mf 3y2 + 8“’ = o(x2 +y2 + 22)- 3 [y2 + 22 - 2x2 + X2 + 22 - 2y + X%+ y-277]
ey B to) -
Hence proved
(OR)
b)

https://teacher.qb365.

Equation of the given curves arey = sin x ..(1)
Y =cos x...(2)

from (1) and (2), sin X = cos x

y = sin x

x|0| /2

3m
*. Required area = 2 f14 (sinx — cosz)dx
4

['.” the area is symmetrical about X - axis]
3

= 2[—cosz — sinw] B
= _92 [(cos— + sin 3:) (COS + 32”4)}

-2|(-5+%) - (5+ %))

[cos 135° = cos(180°- 45) = -cos 45° sin135° = sin(180°- 45) = -sin 45°]

— g2 oA 2255
=2 =hx =
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406) a)

dz z-e(g) +y

@y yel7)
dz _ (E) + 1
w = \y) T
d d
Putx—Vy:>(%): dd—g v—l—y-d—z
(1)= v+y- d“ —v—l—
. dv =&
y
Integrating on both sides,
: V.odo= %
ie) fe dv = f "
e’ =log y| + log|c|
(ﬂ log [cy|
(OR)
b) GivenE=Ri+L%
E _ Ri di
r=r e
T a1
This is a linear differential equation
Here P = Eand Q==
. _ R Ry
I F = efpdt —er
. Solution is ie P# = [ QelPitds + C
. g R
=ier = [ferdt+C
Rt
R Rt
et =2l g4 C
T
Rt
i=ZLer +C
E Rt
— R
When E = 0,
Rt
1=0+ce T
_B
=1=ce L
47
) a) r+1 —1<z<0
flx)=¢ —z+1 0<z<1
0 otherwise
(i) Distribution function
Casel:x<-1
Fix) = [° fu)du =0
Case2:-1<x<0
S f(w)du
2
= [* f(z)dz = [3’7 + :c} B
2 . 2 1
=(%+u)—%+w—(3+ﬂ
_ z? 1
=S tz+g
Case3:0=sx<1,
1)d T i
-+ [—— + a:]
2
- (—%—i—m) —0) =%+
When 1 < x,
Fx)=[f daz = [ 0dz
7 +x+ 5 —1<x<0
= FX)=4 -2 42 0<z<1
0 otherwise
(ii) p(0.5 < X < 0.5)
0 0.5
f05f )dz = [y f(z)dz + [3 f(z)dz
= 25 @+ V)dz + [} (—z + 1)de
N 0 N 0.5
[Eeef e[+
{ 2 0.5 2 0
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. (0.5)°
- 05) + (— +0.5> ~0

2
(42 +0.)
=2 40522 +05=025+1

1]
o
I
—
‘o
(@]
»n

|
I
—
N|g
|
e
ot
O ~—r o
+

I
e
\]
ul

(OR)

b) Existence of identity:

We have to find an element a' € A such that
a*a'=a*a=e

=>a+eae=a

=>a+t+eae=a

=>e-ae=0

=e(l-a)=0

=>e= % = 0eA

~ A has an identity under *.

Existence of inverse:

For every a € A, there exist a' € A such thata*a'=a'*a=e
= at+a'-aa' = 0 [ve=0]

= a+a'(l-a) =0

= a'(l-a) = -a

—a
1—a
To prove that %# 1

=a' =

—a _
Suppose 1o - 1
=>-a=1l-a
>-ata=1=>0#1
~ Our assumption is wrong
—a
~ A has inverse for every element x € A
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