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INSTANT SUPPLEMENTARY EXAM - JUNE 2023

Part - 111
Mathematics (with answers)

[ Maximum MaRrks : 90

Instructions :

)

2

Note : (i)

Check the question paper for fairness of 1
printing. If there is any lack of fairness, inform
the Hall Supervisor immediately.

Use Blue or Black ink to write and underline
and pencil to draw diagrams
PART - 1

All questions are Compulsory.

Choose the most appropriate answer from
the given four alternatives and write
the option code and the corresponding
answer. 20x1 =20

If AT. A™! is symmetric, then A is :
@ AT (b (A (0 AT @ (AT
1 2 3 4
The rank of the matrix | 2 4 6 8] is:
-1 2 -3 -4
(@) 1 (b) 2 ()4 (d 3
If |z — 2 + i| £ 2, then the greatest value of |z] is :
(@) 3 -2 (b) 3 +2
(© 5-2 (d) /5 +2
If 7, = 1, |z, = 2, |z5) = 3-and |9 z,z, + 4z,
+z, z;| = 12, then the value of |z + 2z, + z | is :
(a) 1 (b) 2 (©3 (d 4
A zero of X3+ 64 is :

(@ 0 (b) 4 (c) 40 (d) -4
The number of positive zeros of the polynomial

(i)

Z3

36,1y s
r=0
@ 0 (b n

() <mn (d) r

27
If cot ! x = == for some x € R, then the value

oftan ' x is :

T T
(a) *E (b) g

T T
() E (d *g

'8.
1

10.

11.

12.

13.

14.

15.
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The radius of the circle 3x? + by* + 4bx — 6by +

b*=0is:
(© V10 (@) i1

(a) 1
If a-b=b-c=c-a= 0, then the value of

[a,b,c] is :

(b) 3

Sl - 1.2 - -
(a) |a| |b| |C| (b) 5 |a| |b| |c|
(c) 1 (d) -1
) 1y & .
If sin”! x + cot™ (5) = 5 then the value of x is :
3

1 1 2
@5 W F ©F @ 3
The number given by the Mean value theorem
1
for the function —, x €[1, 9] is :
X

(a) 2 () 3

The curve y = ax*+ bx?> with ab >0 :

(b) 2.5 (d) 3.5

(a) has no horizontal tangent

(b) is concave up

(c) 1is concave down

(d) has no points of inflection

Ifu(x,y) = e"2+y2, then du is:

., ox
(@ e (b)2xu  (c) X’u (d) Yu
2
The value of J_l |x| dx is :
1 3 5 7

a) — by = c) = d =

(a) 5 ) 5 () 5 ) 5

. o T
Linear approximation for g(x) = cos x at x = 5
is:

(a) x+g (b) 7x+g
TC T
(C) X — 5 (d) —X— E
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16. The value of jsin“x dx is : 27. Evaluate jxs e dx
0 0
(a) 3n b = (0 n (d) n 28. Assume that a spherical rain drop evaporates at
8 4 2 a rate proportional to its surface area. Form a
17. The solution of the differential equation differential equation involving the rate of change
dy of the radius of the rain drop.
o 2xyis :
) 29. A pair, of Fair dice is rolled once. Find the
(a) y=Ce' 5 (b) y=2x*+C probability mass function to get the number of
(c) y=Ce™ (d) y=x*+C four.
18. The population P in any year # is such that the _ 0 1 h 11
rate of increase in the population is proportional 30. LetA 1 1) B 0 1 DGy two Boolean
to the population then : matrices of the same type. Find A v B and
(a) P=Ce¥ (b) P=Ce ™ A AB.
(¢) P=Ckt (d) P=C PART - 111
19. A random variable X has binomial distribution ' NOte : Answer any seven questions. Question Ni" 40
with n = 25 and p = 0.8 then standard deviation is Compulsory. 7x3=21
of Xis: 31. Solve the system of linear equations 2x + 5y =—2,
(a) 6 (b) 4 () 3 d 2 X + 2y =- 3 using matrix inversion method.
20. If a compound statement involves 3 simple 32.  State and prove triangle inequality.

21.

statements, then the number of rows in the truth
table is :

(@ 9 (b 8 ()6 (d 3
PART - 11
Note : Answer any seven questions. Question No. 30
is Compulsory. 7x2=14
0 -2 0
Ifadj(A)=| 6 2 —6|then find A"
-3 0 6
Find the principal argument Arg z when

22.

23.

24.

25.

26.

-2

7 1+i3

Find the equation of the hyperbola with vertices
(0, £4) and Foci (0, 6).

Find the distance from a point (2, 5, —3) to the
plane r- (6; - 3}' + 2]})= 5.

Prove that the function f(x) = x* — 2x— 3 is strictly
increasing in (2, ).

Show that the percentage error in the n root of a

: : 1.
number is approximately — times the percentage
n

error in the number.

33.

35.

39.

40.

34.

36.

37.

38.

Find the value of sin™ (sin %t cos r +cos on sin g)

With usual notations in any triangle ABC, prove
b <

sinA sinB  sinC’

Find two positive numbers whose sum is 12 and

their product is maximum.

If U (x, y, z) = log (x> + 3® + 2, find

oU dU JU

ox dy 0z

Prove that the point of intersection of the

tangents at ‘7,” and ‘z,’on the parabola y?=4ax is

[at,t,, a(t, + 1)].

Find the population of a city at any time ¢,

given that the rate of increase of population is

proportional to the population at that instant

and that in a period of 40 years the population
increased from 3,00,000 to 4,00,000.

Establish the equivalence property connecting
the bi-conditional with conditional
P q=@p—>q9) ~r(qg—Dp).

Show that the polynomial 9x°+ 2x> — x* — 7x? + 2
has at least six imaginary roots.

by vector method
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Note : Answer all the questions.
41.

42.

43.

44.

45.

46.

PART - IV

7x5=35

(a) Solve the system of linear equations by
Cramer’s Rule. x, —x, =3, 2x, +3x, +4x, =17,

X, +2x, =7
OR
4 x—1 f x+1 T
(b) Solve: tan ( )+tan ( )=—.
x—2 x+2/) 4
—7 T
a) Ifz=x+iyandarg 2! = —, show that
+2 4
z
¥ +3y?+3x-3y+2=0.
OR
(b) If '1( XY\ show that
u=sin"' | == |, show tha
x4y )
x8_u+ a—u——tanu
ox yay 2

(a) Evaluate : :Ln% (sin x)®@n~
OR
(b) If a=2i+3]j—kb=3i+5]+2k,c=—i—2]+3k,
verify that (qx5)% ¢=(a-c)b~(5.c)a
(a) Solve the equation 2x>+ 11x*> — 9x — 18 =0
OR

(b) Solve: (1 +x?) b_ 1+y2.
dx

(a) Find the equation of the circle passing
through the points (1, 0), (-1, 0) and (0, 1).
OR
(b) The mean and variance of a binomial variate
X are 2 and 1.5 respectively. Find (i) P(X=0),
(1) P (X=1), (i) P(X = 1).

(a) Find the foot of the perpendicular
drawn from the point (5, 4, 2) to the line
x+l y-3 z-1

. Also find the equation
2 3 -1
of the perpendicular.
OR

(b) Find the area of the region bounded by the
lines 5x — 2y =15, x + y + 4 = 0 and the
X - axis using integration.

| 47. (a) A particle moves along a line according to
the law s(¢) = 26> — 9> + 12t — 4, where ¢ > 0.

Y o WS

%

10.

11.
12.
13.

14.

15.

16.

17.

18.
19.

20.

(b)

(b)
(a)
(d)

(b)
(d)

(b)
(©)
(©)
(a)
(b)
(©)
(@)
(b)
(©

(b)
(b)

(@)

(@)
(d)

(b)

)
(i1)
(iii)

At what time the particle changes
direction?

Find the total distance travelled by the
particle in the first 4 seconds.

Find the particles acceleration each
time the velocity is zero.

OR

X X
LetM= {(x x):XER_{IO}} and * be the

matrix multiplication. Examine the closure,
associative, existence of identity, existence of
inverse for the operation * on M.

saeeR

Answers

PART - 1

(AT)?

1

J5 +2
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PART - 11 ''23. From the image, the midpoint of line joining
foci is the centre C(0,0)
0 -2 0 y
21. Givenadj (A=| 6 2 -6 sl 06
30 6 \\/
We know that A™! = + (adjA) ..(1) O
e know tha = £ —— (a
adiA] d .0 :
(057 4)
. 6 -6
ladj A| = 0+2‘ +0 /\
-3 6 $'1(0,-6)
[Expanded along R, ]
— 2(36-18)=2(18) =36 Transverse axis is y-axis
AA" = 2a=>2a=8
120 SS" = 2¢=12,¢=6
LA = =6 2 -6 = 4
NS :
-3 0 6 b = ?-a>=36-16=20
0 -2 0 Hence the equation of the required hyperbola is
1 2 2
= +-|6 2 -6 i, 9
6 3 0 6 16 20
) . . . . .
29 argz = arg— 24 €0inpar1ng the glvin eqilatloAn of :[he plane with
1+i\3 r-n =p,wehave n=6i—3;+2k.

arg (-2)-arg (] +11/3)

( arg(j—l) =argz — argzz)
2

Im
2£ 2 .1+i\/§
3
T ! n
3
-2 -1 O 1 2 Re

This implies that one of the values of arg z is

2

. 2r . o
Since — lies between — w and m, the principal

. 2n
argument Arg z 1s 3

25.

26.

We know that the perpendicular distance from the

given point with position vector y to the plane
§ = |1; n— p|
} Wl
substituting 4 = (2, 5, -3) = 2i+5; -3k and
n=6i—3j+ 2k in the formula, we get

lu-n—p|_|(2i+57-3%)-(6i-37+2k) -3
|67 =3 + 2]

ron = p is given by . Therefore,

o=

P
= 2 units.
Since f(x) =x> - 2x -3, f'(x) =2x-2>0
V x €(2, ). Hence f (x) is strictly increasing in
(2, °).

Let x be the number
1

Lety = f(x)=x"
1
Then logy = —logx
n
Taking differential on both sides we get,
1 1 1
—dy = —x—dx
v nox
. Ay dy 1 dx
ie. - ~ ==——
v y n x

enquiry ®iswdiypsend sneoyour study materials to padiisaii.Aé8@4imail @iA4301000


https://www.padasalai.net/
https://www.padasalai.net/

https WewPadasaiaiibet

Sura’s = XIl Std - Mathematics » Instant Supplementary Exam - June 2023 «* Question Paper with Answers

hwpaviGBEEBPEPUMO

.'.£><100 o~ l(@XIOOJ
y n\ x

1. .
~ — times the percentage error in the number.
n

Hence, percentage error in the n'" root of a number

. . 1. .
is approximately — times the percentage error in
n

the number.
5! e n!
27. = 6 | Jx”e_”xdxz—',Heren=5,a=3
3 an+l
0

28. Let V be the volume of the spherical rain drop
and A be its surface area; and r be its radius.

=V = —mand
3
A = 4nr?
i av
Given — = —kA
dt
[ the rain drop evaporates]
d
= E(%nﬁj = —k(4n?)
4 d
Tn=(,3) = —
= 371:- dr (]/' ) 4](7'[]"2
d
R S Ty
V.4 dt
dr
— = —k
- dt

Which is the required differential equation.

29. Let X be a random variable whose values x are
the number of fours.

The sample space S is given in the table.
(LD, (1,2, 1,3), 1,4, (15), (6]
2., (2,2), (2,3, 2,4, (2,5, (2,6
G D, 3,2, (3,3, (3.4, (3,95, 3,0
4,0, 4,2, 43, 44, 45, 4906
G, (5,2), (5,3), (5,4), (5,95, (506)
(6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)]

It can also be written as

S = {@G j)}, where i = 1, 2, 3, 6,..and
j=1,2,3,..6

Therefore X takes on the values of 0, 1, and 2.

We observe that

() X=0,if(i,j)fori#4,j#4,
(i) X=1,if (1, 4), (2, 4), (3, 4), (5, 4), (6, 4)

4, 1), (4, 2),(4,3),(4,5), (4,6),
(i) X=2,if(4,4),

Therefore,
Values  of  the
Random Variable X 0 1 2 Total
Nu'mber of elements sl i . Py
in inverse images
The probabilities are
25
0 = PX=0)= B
f0) = PXE=0)=
@) < px=n=2
36
1
andf(2) = P(X=2)= —
f@) =P (X=2)= o
S )
117
25
36
10
36
1
36
l X

Probability mass function of f (x)

Clearly the function f(x) satisfies the conditions

(1) fx)>0,x=0,1,2and

x=2
() X /)=Y f)=0+f(1)+f(2)=1
X x=0

25 10 1
= =+ —+—=1
36 36 36
The probability mass function is presented as
X 0 1 2
25 10 1
x — — —
/@ 36 36 36
(or)
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25
36
10
36
1
36

for x=0

fx)= for x=1

30. Then A v B

Il
1
- O
—_—
| S—

<
1
O =

AAB

0Al 1Al
IA0 1Al

PART - Il

vl 1v1:|_—1

1

o

31. The matrix form of the system is

(20 -6

]

|

= AX =B where
25 )
L ER
x
X = [yJ:X=A‘1B
‘2 5
A[=1; 5| =4=5=-1=#0.
1
LA = m adj A
T2 51 [2 5
y —_1[—1 2 { 1 -2
wxeate =S
N 1 213
4-15 {—11}
:{—2+6}: 4
sox=-1l,y= 4.

32. Using |z, + z,

=

az +(52, +22,) v a2

(.

=(z, +2,) (2, + z,) (. |z =zz)
= (2, 12) (;1 +;2)

(o z4z) =z, +2,)

zZ=Z

33.

34.

- 2
|zl|2+2Re (z12)+] 2, |

(" Re(2)<[z))
S [P 421z 2] Hzf
(. [2125) = 2] Iz, and |z] = |2])

:>|Zl+ 22|2 < (|Zz| +|22|)2

=z, z,|<

25| +lz,|

.4 . 5w T St . 0w
SIn" | sin—Ccos— + CoS—sin —
9 9 9 9

1 Stow
=sin’!| sinf —+—
9 9
(. sin A cos B + cos A sin B = sin (A + B))
. . [ 6m 211
=sin”!| sin| = || =sin"!{ sin
9 3
2 [ -7 7|
=sin’! sin Al —_— _—,—
"3 o)
= R sing) (. sin (T — 0) = sin0)
T T e | T
3 3 L2 2]
With usual notations in triangle ABC, we have
— - = -
BC = a,CA=b
— -
and AB = ¢ —A OA
— e -
Then |BC| = a, ¢ b
- b B n-C
lcal = b, =B - C
and | Ag | = c.
Since in, AABC,
e -
BC+tCATAB = 0, wehave
— e
BC x(BC+CA+AB)= 0
Simplification given,
- - - -
BCxCA = ABxB C .. (D)
- > -
Similarly, since BC +CA+A =0,
- o5 o> >
we have CA>< (BC+CA+AB)= 0

On simplification, we obtain

-

BC*CA

— - -

CA*XAB
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Equations (1) and (2), we get (1) —yt, =x+at}
- = - - S - OGS
AB*xBC = CAXAB = BCXCA. )
e T G N @) YL, =xtah
iz | AB * BtC IFICA*AB|=|BC*CAl (D)= Q) ¥t, - t,)=a(t>~ 13
e, We 8¢ . . = W=T,) = alty + 1), ~15)
ca sin (-—B) = bc sin (1—A) = ab sin (n—C).
: = y =alt +1,)
That is, bstitu B .
ca sinB = bc sinA = ab sinC. Substituting y = a(t, +1,) in (1) we get,

Dividing by abc, leads to

sinA sinB sinC
= = or

a b c
Hence it is proved.

35. Let x, y be the two numbers then the sum

a

b

c

x+y =12gives=>y=12—-x
Product of the numbers P = xy =x (12 —x)

p = 12x—x°
p = 12-2x
p =2
Substituting p” = 0, we get
12-2x =0
2x = 12 gives
x=26

Since p” = -2 < 0, Product P is maximum at

sinA sinB sinC

x=6.Theny=12 —x, givesy=12-6=6.

The required two numbers are 6, 6.
36. Given U(x, y,2) =log (x> +° + 2%

ou

o

ou

E

ou

oz

ou 6U ouU
L—t— =
ox oy Oz

37. The parametric equation of tangent at ‘¢,” to the
— Ay s v — 2

parabola y? = 4ax is yt, =x+at; (D)

Also, the parametric equation of tangent at ‘z,” to

the parabola y* = 4ax is yt, = x + at3 -(2)

3(x2 +y? +Zz)

()c3 +y +z3)

2 .
X +y +z
3y2
.y and
XAy +z
372
)c3+)/3+z3
3x? N 3y2
C+y 4z X4y
N 372
X4yt

- 2
a(t, +t,)t, =x+at

= qtf tatt, =x+ ;n"lz

= X =att,

Hence, the point of intersection of two tangents

is [at t,, a(t, + t,)]

38. Let P be denote the population of a city.

dP
Given that— o P
dt

dpr dP
= P = — =—=kdt
A dt P
= I? = kjdt=>10gP=kt+logc
= log (Bj = kt
c
= B — ekt
c
= P = c.e )
Given whent = 0, P=3,00,000
o (1) = 3,00,000 = ce® = c= 3,00,000
P = 3,00,000 et (2
Again whent = 40, P=4,00,000
5 (2) = 4,00,000 = 3,00,000 &*%
4
= — = % =log (ﬂj =40k
3 3
1
= k = —log (i)
40 3
1
N k= log(%)m . (3)

3,00,000 elog[g)ﬁt

t
3,00,000[%)40

- (2) becomes, P =

enquiry ®iswdiypsend sneoyour study materials to padiisaii.Aé8@4imail @iA4301000


https://www.padasalai.net/
https://www.padasalai.net/

https WewPadasaiaiibet hiwpsv/CBSELBPEPUMO

8 Sura’s "+ XIl Std - Mathematics » Instant Supplementary Exam - June 2023 <* Question Paper with Answers
39. x—1 x+1

P q|\p—=q|9op |p < q|PoPA(G—P) .

Tt T | T T T Thus,—X=2 X+2 —

T|F| F T F F Xl ( x+1 j

FlT| T | F | F F Xx=2\x+2

FIFl T T T T Which on simplification gives 2x*>— 4 ==3

Thus, x* = %givesx —

J2

The entries in the columns corresponding to
p < g and (p—g)A (g—p) are identical and

So, the solution is (x, =2, x, = —1, x;= 4).
o

x+y
u. However, note that flx, y) = —\/7
x+4y

= sin u is homogeneous; because

R
- +1
(b)  Now, tan! (x 1) +tan™! (x j
x-2 x+2
x+1‘
+
x—2 x+2

_r
[ x—l(x+1j‘_4
x—2\x+2

enquiry ®iswdiypsend sneoyour study materials to padiisaii.Aé8@4imail @iA4301000

F(tn )= o (), Y 9, 120,
Jix +Jty

x—1

Thus fis homogeneous with degree —, and so
by Euler’s Theorem we have 2

= tan!

1
1
1
1
1
1
1
1
1
1
1
1
1
! .
hence they are equivalent. | 42.(2) Givenz =x+ iy and arg ( z—i j _ T
40. Clearly there are 2 sign changes for the given | z+2 4
polynomial P(x) and hence number of positive ! = arg (z—i)-arg(z+2) = T
roots of P(x) cannot be more than two. Further, 1 ;t
as P(—x) = —9x% — 2x° — x*— 7x% + 2, there is one = arg(xtiy-ip-argxtiy+t2) = 2
sign change for P(— x)and hence the number of | ' . T
negative roots cannot be more than one. Clearly ! =arg (x tiy=1))—arg((x +2) +1y) = 2
0 is not a root. So maximum number of real roots 1 N Y o tan' [ -2 _n
is 3 and hence there are atleast six imaginary \ X x4+ 4
roots. | y-1_ y
1 4 T
PART - IV + =t );_1x+y2 -
: : 1+ —
41. (a) First we evaluate the determinants ; ¥ x42
Lo > Y A
A =12 3 4=6¢0, : = | tan "x—tan y =tan T+
oA | ((x+2>(y—1)—xy]
— 1
I X T
A = 17 3 4=12, ! = M =tanZ:1
7 172 | x(x+2)+y(y-1)
1 3 0 ! x(x47)
A, =17 4=-s¢, ! r+2)(r-D)-xp _
0.7 2 ! x(x+2)+y(y-1)
1 =1 3 | =-x+2y-2=x>+2+)*—y
A, = 203 17=24 ! =x2+2x+)P—y+x—2y+2=0
0 1 7 ! = x>+ +3x-3y+2=0
A D : Hence proved.
By Cramer’s rule, we get x, = —L="2, ! OR
B ) 4 _ -6 —al N 24 4 6 1 (b) Note that the function u is not homogeneous.
2 A 6 36 ' I So we cannot apply Euler’s Theorem for
I
1
1
1
1
1
1
I
1
1
1
1
1
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9 ) 1 = (axb)xc
xlwl LI LHS = (axb)xe
Now substituting /= sin u in the above equation, Consider (axb) =2 3 -1
we obtain 35 2
xa(sinu)+ya(sinu) 1 A3 =1 A2 -1 122 3
= —sinu = i - +
x Jy 2 5 2773 2|Th s
1 _ " ~ 2
xcosu—u+ycosu—u = —sinu = i(6+5-j(4+3)+k(10-9)
ox ay 2 R
o . . = 11i-7j
Dividing both sides by cos # we obtain P ~ -
ou  ou 1 R L k
xa—x+y$ = Stanu LHS = (axb)xc=11 -7. 1
Note: Solving this problem by direct calculation -1 23
will be. possible; but will involve lengthy J=7 sl 1| A1 -7
calculations. = —j +
43. (a) This is an indeterminate of the form 1* ED  wARE
Let g (x) = (sin x)“"~ = i(-21+2)— j(33+1)+k(-22-7)
Taking logarithm, we get _ _19;_34}._29]; ()

log (g(x)) = log (sin x)**"* v U
For RHS @ C= (2i+3j—k)-(—i—2+3k)

= t 1 1 = l()g(Sﬂ
an x . log (sin x) cotx - 5 6-3=_11
. . log(sinx) (0 J b-c = (32+5}+2/€)-(—§—2}+3/€)
_ lim 2 [ Dg
Now,jlj% log(g(x)) e ot o o L ST
2 2 S
S~ RHS= (a-c)b—(b-c)a
lim X COS X - _U3i+57+0F I
L rsinx 11531+5A]+2kA)+7(A21+3A] k}
= = 5 [By L’ Hopital rule] = —33i—55;—-22k+14i+21j -7k
—cosec”x . ~ ~
= —19i-34;-29% (2
. cosx _
_ lim-— e i cosxsiny =0 From (1) & (2), LHS = RHS
Ty sInx——— el Hence (axb)xc¢ = (a-¢)b—(b-c)a
sin” x 2 (a-c)b—(b-c)a
But lim ' log (g (x)) = log [lin,lt g (x)j 44. (a) Weobservethatthe sumofthe coefficients
x>
ol 2 of the odd powers and that of the even

powers are equal. Hence —1 is a root of
the equation.

i
- log (xilflrg(x)j =0
2

= elog [lin’ltg(x)j =¢l

xX—
2

To find other roots, we divide 2x3+ 11x2
—9x —18 by x + 1 and get 2x> + 9x — 18
as the quotient.

. . 3
= lim g(x)= 1= lim (sin x)™* = | Solving this we get 5 and —6 as roots.
T ¥
x—>= x—>=

OR Thus —6, -1, % , are the roots or solutions

of the given equation.

(b) Given a = 2i+3j—k, b = 3i+5/+2k
i OR

and E = —i—2}+3]’(\7
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. 2 B 2
(b) Given that (1+x%) o = 1+y .. (1)
X
The given equation is written in the variables separable form
dy dx
= . (2
147 1+x? @
Integrating both sides of (2), we get tan™' y =tan™! x + C .. (3)
-1 -1 Y e
Buttan™ y—tan”' x = tan 1+ .. (4)
Using (4) in (3) leads to tan™! | 3—— | = C, which implies 2— = tan C =
sing (4) in (3) leads to tan v )~ , which implies T4y an C = ¢ (say).
Thus, y —x = a(1 + xy) gives the required solution.
45. (a) Let the equation of the circle be
¥ +y?+2gx+2fp+c = 0 (1)
It passes through (1, 0)
= 12+0+2g()+2f(0)+c = 0
= 2¢+c = -1 .(2)
It passes through (-1, 0)
= “1)?+0+2g(-1)+2f(0)+c = 0
= —-2g+ec = -1 ..(3)
Also it passes through (0, 1)
= 0+ 12+2g(0)+2(1)+¢c. = 0
= 2ftc = -1 ..(4)
Q+3) = 2¢c = 2
= c = -1
Substituting ¢ =—1in (2), we get
2¢0—1 = -1
= 2¢ =0
= g =0
Substituting ¢ =—1 in (4) we get,
2f-1 = -1
= 2f =0
= S =0

. (1) becomes,
X+y?P+0+0-1
= ¥+ =1
OR

|
S

enquiry ®iswdiypsend sneoyour study materials to padiisaii.Aé8@4imail @iA4301000


https://www.padasalai.net/
https://www.padasalai.net/

https WewPadasaiaiibet hiwpsv/CBSELBPEPUMO

Sura’s = XIl Std - Mathematics » Instant Supplementary Exam - June 2023 «* Question Paper with Answers 11
(b) To find the probabilities, the values of the parameters n and p must be known.
Given that Mean = np = 2 and variance =npg = 1.5
This gives g _ L5 = 3
np 2 4
q p q 42
, 2
np = 2,givesn = — =8.
p
1
Therefore X ~ B S,Z

Therefore the binomial distribution is

8
PX=0) = [()- ( )G

&\ 1\ (30 38
(i) P(X=0)=/(0) = (OJ(;) (;) =(ﬂ
8\ 1) 3 3Y
) =D (1)(2) & )
3\
(iii) PX>21)=1-P(X<1) = 1—P(X=O)=1(_)
4
46. (a) Given equation of line is
b7
—_—
i -1
_x; =—y3 — Z_l — Ais (<1, 3, 1) and
- A F
b= 2i43j—k
Let x+1 _ y—3 _ z—1 _,
3 -1
If F is the foot of the perpendicular from D to the line, then it is of the form
Qt—1,3t+3,—t+1) (1)
= OF = (2t-1)i+Gt+3)j+(-t+Dk
Given point is D(5, 4, 2)
AN OD _ S5i+4j+2k
DF = OF-0D
= (2t—-1-5i+@t+3-4)j+(-t+1-2)k (2)
Since b L 51?, we have
b-DF = 0
= 2Q2t-6)+33t-1)-1(-t-1) = 0
= 4t—12+9t-3+¢t+1 = 0
= 14t-14 = 0
= 14 = 14
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= t 1

From (1), Fis 2(1)— 1, 3(1) + 3, -1 + 1) = (1, 6, 0)

.. The foot of the perpendicular is (1, 6, 0)

.. Equation of the perpendicular DF is the equation of the line passing through two points
(5,4,2)and (1, 6, 0). Its Cartesian equation is

X=X B Y=N" z—2z

i N N
_ _4 _
- x—5 _ Y _z 2
-5 6-4 0-2

[ ey 2)) 1845, 4, 2) (x5, 9,5, 2,) 18 (1, 6, 0)]

x-5 _ y-4 _zZ2
= -4 a 2 =22

is the equation of required perpendicular.

OR

(b) The lines 5x — 2y =15, x + y +4, intersect at (1, =5). The line 5x — 2y = 15 meets the x-axis at(3, 0).

The line x + y + 4 = 0 meets the x-axis at (—4, 0). The required area is shaded in the figure. It lies

below the x-axis. It can be computed either by considering vertical strips or horizontal strips.

When we do by vertical strips, the region has to be divided into two sub-regions by the line x =1.

Then, we get

A +

j' ydx
4

(

)@

3
I ydx
1

-4

+

5x—15
+

I

1

I (—4 —x)dx

4

(23]
4 2 )

22
4 4

)dx

2
2

+5=3—
2

(

When we do by horizontal strips, there is no need to subdivide the region. In this case, the area is
bounded on the right by the line 5x — 2y = 15 and on the left by x + y + 4 = 0. So, we get

Y

1,0 /
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>
Il

0 0
,HXR _xL]dy:_[ |:15J;2y —(—4—)/)}")’
-5 -5

0 7 7,2 0

s 5 10 |5

35

0- [_35 + E:l ===
2 2

Note : The region is triangular with base 7 units and height 5 units. Hence its area is D\ without

using integration.

47. (a) Givens(1)=28-9£+12t—4,t >0.
(i)  On differentiating we get,

V() = 62—18t+12 (1)
= 6(F-3t+2)
= 6(-1)(t-2)
Now V() = 0
= 6(—1)(r-2) = 0
= t = 1,2

The particle changes direction when V(¢) changes its sign.
If0< ¢<1thenboth (r—1)and (¢—2) <0

= Ve > 0
If1<¢<2then(r—1)>0and (1—2)<0
= Vi < 0

Ift>2 then both (t— 1) and (r—=2) >0
= V(i@ > 0

.. The particle changes direction when =1 and ¢ = 2 sec.

(ii) Total distance travelled by the particle in the first 4 seconds is |[s(0) — s (1)] + |s (1) —
sl +ls2)=s(4) |

s(0) = -4

s(1) = 2(1P-9(1)P2+12(1)-4 =2-9+12-4=1
s(Q2) = 2x22-9x22+12%x2-4=16-36+24-4=0
s(@) = 24)}-94)>’+124)-4

= 128- 144 +48-4=28
15 (0)—s (D] + s (1) =5 ) +Is 2) — s(4)| = |4 — 1]+ |1 —0] + 0 - 28|
= [SI+[1][+]-28
= 5+1+28=34m

(iii) Acceleration A = 12¢t-18 [acceleration = ﬂ}
Whent = 1, dr
Acceleration = 12 (1)— 18 =— 6 m/sec?
Whent = 2
Acceleration = 12(2)— 18 =6 m/sec’
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OR

X X
(b) Given M = {[x xj ixeR- {0}} and * be the matrix multiplication.

Let A
where x, y € R — {0}.

A*B

.. M is closed under *.
Commutative property:
We know A * B

Letx,ye R — {0}
Now B * A

From (1) & 2),A*B=B *A
.. * has commutative property on M.
Associative property:

Let A

forx,y,ze R—-{0}

(A*B)*C

Now A * (B *C)

.
.

|

X Yoy
x] and B = ( ) eM
Yy
x (y y)
x)\V ¥
2xy  2xy
23y ny) eM [.2xy e R—{0}]

2xy 2xy) ()
2xy  2xy

y y\(x x xy+xy xy+xy

ol -0 )

2xy 2xy

2xy 2xy)

N e )R
<
———
o
=]
ol

z
z z

2xy 2xy (Z z]
2xy 2xy) i z z
2xyz+2xyz  2xyz+2xyz
2xyz+2xyz  2xyz+ 2xyz]
4xyz 4xyz)

(1
4xyz  4xyz W)

2yz 2yz
*
A 2yz 2yz
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xox), 2yz 2yz
X X 2yz 2yz

4xyz  4xyz
(4xyz 4xyz) ~(2)
From (1) & (2), A*B)*C=A* (B *C)
.. * has associative property on M.
(1) () Closure
X x)
Let A = y y) and
Y.y
B = K y]:x,yeR—(O).
X X y .y
Now, AB = X x) (y y]
xXy+xy xp+ xy) 2xy  2xy
N Xy+xy xy+xy B (2xy 2xy)

Since, x, y € R —(0) gives xy also y € R —(0)
So,ABye M=>A*Be M

.. *1s closed on M.

?2) Existence of Identity :

Q
N—
o
a
—_
=
o
E-:
o
=
E:.
<
[72)
c
Q
=
—
=
=1
L
Q
m
S
\
~
(=]
—

Hence M = (A, E)
Now, A * E =

|
E
CEY -
S

2xe =
2e =

.. * has identity on M.
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3) Existence of Inverse :
LetA
Afl
Then * A* Al

1 1

A 4dx 4x

4x 4x
.. * has inverse on M.

seews

1 1 1s the inverse of A e M

W

y ) and
oy
{xl xll be the inverse of A.

Al1*A=E
e e

e ej
11
22

{1 1
22

1

2

1
E,ER—(O)
1
EeRf(O)
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