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M.SANKAR M.Sc., B.Ed.,

HIGHER SECONDARY SECOND YEAR PUBLIC EXAMINATION

MARCH- 2024
MATHEMATICS - ANSWER KEY
PART-1
Note: i) Answer all the questions. [20 x 1 = 20]

i) Choose the most appropriate answer from the given four alternatives and
write the option code and the corresponding answer

TYPE-A TYPE-B
1. (a) g (a) 45°
3ma*
2. (d) T @ 38
3. (@ 10 (a) g
4. (@ 2 @ 10
1
5 (@ 8 B (d) NG
6. @ [« B,¥]=0 () —4
d?y q
7. (d) pee il A b —-
_ 3ma*
8. (b) vy —1 (CY T
9. (d) mdx (d) adj(AB) = (adj A)(adjB)
10. (a) x*+y? (@ [ B, Y]=0
2
11 (@ 2 @ oy=o
12. (d) Parabola (o 2
13. (o) [g :i (d) Parabola
14. (a) 45° @ 2
1 5 -2
15 @ = © [5 Z4
16. (b) —% (@ x*+y°
17. (@) 0 (b) y=0
18. (¢) 2 @@ O
19. (d) adj(AB) = (adjA)(adjB) (c 2
1
20. (a) —4 (d) m dx
PART-II
Note: [7 X 2 = 14]

0] Answer any SEVEN questions
(i) Question number 30 is compulsory.
21. Simplify: ¥32, i".
Solution:
Tht "=+ P+ P+ F @+ T+ )+ @O+ +i1)
=((-1-i+D+({-1-i+D)+0{—-1—-i+1)
=04+04+0=0
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22,

23.

24,

If o« and B are the roots of the quadratic equation 2x? — 7x + 13 = 0, construct a quadratic equation

whose roots are o? and 2.
Solution:
G.T. aand B are the roots of 2x? — 7x + 13 = 0, then

N 7 d 13
a B—Zan aB—ZZ
7 13
SR=a?+p%>=(a+B)?—2af = (E) —2(7)
49 13_49—52_ 3
B , 4 4
13 169
P.R.=0(2BZ=(0(B)2=<7) =

The quadratic equation is,
x?2 - (S.R)x+P.R.=0
3 169

2 _ (= —_—=
X ( 4) X+ 2 0
|4x2 +3x+169=0 | is the req. quadratic equation
Find df for f(x) = x? + 3x and evaluate it for x = 3 and dx = 0.02

Solution:

G.T f(x) = x% + 3x
f'(x) =2x+3
W.k.T. df=f'(x)dx
df = (2x + 3)dx

x = 3 and dx = 0.02

df = (2(3) + 3)(0.02)

df = (9)(0.02)

df = 0.18

Find the differential equation for the family of all straight lines passing through the origin.

Solution:
The family of straight lines passing through the originisy = mx - (1)
d
Equ (U diff. w.r.t. to ‘x'd—z =m - (2
d
d—z =m - @
Sub (2) in (1), we get
y= —yx = xg —y = 0 is the required DE.
dx dx
= X—y —y = 0 is the required DE.

dx

25. For the random variable X with the given probability mass function as below, f(x) = {

find the mean.
Solution:

mean = E(x) = foox f(x) dx

2(x—1),1<x<2

0

2 2 212
=f X(Z(x—l))dxz2f (xz—x)dX:Z[X—;—%l

2[8-9)-G-3l- 263 -5

3

26. Find the general equation of a circle with centre (—3, —4) and radius 3 units.

Solution:

otherwise
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Here,C(h,k) = C(-3,—4) andr = 3
Equaion of circle is
(x—h)?+ ({y—-k?=r?
x+3)%+ (y+4)? = 32
x2+6x+9+y*+8y+16=9

5 X% +y? + 6x + 8y + 16 = 0
m -1 3
&)’? 27. Find the rank of the matrix [ 4 —7|by minor method.
s _ 3 —4
~ Solution:
§ -1 3
> Llet A=|4 -7
< 3 -4
g p(A) < min{3,2}
p(A) <2
Consider, 2" order minor of A
-1 3|_-_ _
I, l=7-12=-5%0

28. Evaluate [2sin'*x dx.
Solution:

T
2
9 75 31 m 63n
Lo =fsin1°x dx=—.—.— .- = .= —— niseven
0

29. Evaluate : lim (

X—=1

Solution:

X2 —4x+3

. x? —3x+2 Of
«\xZ " ax+ 3 (6 Orm)

Appling I'Hopital Rule, we get
_ i <2x - 3)
_-X{Ea, 2Xx—4

2(D0-3 -1 1
20 -4 -2 2
(X2 =3x+2) 1
--i‘f&(m)w

30. Show that the vectors 27 —J + 3k, 7 —J and 37 — j + 6k are coplanar.

Solution:

Let @=20—j+3k b =1—-77C=30—]+6Kk

W.K.T. If 3, b, Care coplanar & [E’, b, T’] =0
. 1 2 -3

[@,b,C]=2 -1 2|=11-2)-2(-2-6)—-3(2+3)
31 -1
=—1+16—-15=0
=~ The given three vectors are coplanar
PART-IIT
Note: [7 x 3 = 21]

0] Answer any SEVEN questions
(i) Question number 40 is compulsory.

31. Show that cot"l( ) =sec tx, |x]| > 1.
Solution:

1
Vx2-1
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1
— -1
Let 0 = cot (m) -
1 adj

x2—1 Opp
adj =1, opp=+x?-—-1,

hyp = \/opp? + adj =\/12+(\/X2—1)2 =41+x2-1=x

cotO =

From (1) & (2), we get
1
cot™! ( ) =sec 1x

V-1
32. Find the equations of tangent and normal to the parabola x? + 6x + 4y + 5 = 0 at (1, —3).
Solu ion

x2+6x+4y+5=0
Equ. of tangent at (x4, y,) is

1 1
xx1+6§(x+xl)+4§(y+yl)+5=0

xx; +3(x+x1)+2(y+y;))+5=0
Equ. of tangent at (1, —3) is
x(D+3+1D)+2(y—3)+5=0
Xx+3x+3+2y—6+5=0
4x+2y+2=0
+~by 2
2x+y+ 1= 0isaequ.of tangent
Equ. of normal is of the formx — 2y + k=0 - (1)
At (1,-3)
1-2(-3)+k=0=k=-7

~ Equ.ofnormalisx—2y—7 =0

33. Provethat[@— b, b —¢, & —2]=0

Solution:
?—b,b_—c*’?_—a*]z 0 1 -1 ?,b,?]

-1 0 1 .
={11-0)+1(0-1)+0}[@, b, <]
={1-1+0}[7, b, <]

S[FE-D b - T—a]=0
2 2
34. Ifu(xy) = % , prove that x‘;—‘; + yg—; = %u.
Solution:
x? +y?
u(x,y) =
JXtY

_O0PH 0P R AyD KRyt e
VTR A+ VXY ”

~ u(x,y) is homogeneous function with degree 5

u(Ax, Ay)

By Euler’s Theorem

8u+ 6u_3
X ox yay_Zu

35. Find two positive numbers whose sum is 12 and their product is maximum.
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Solution:

3T

36. Evaluate [ -
8

Solution:

1
+ vtanx

Let x, y be the two positive numbers
GT. x+y=12 = y=12—-x - (1
Product = xy
P(x) = x(12 — x) = 12x — x?
P(x)=12-2x
P'(x) = -2
P'(x)=0
12-2x=0
—2x = —12
X=06
Subx = 6in P"(x)
P"(6) =-2<0
~ P(x) islocal maximum atx = 6
i.e., Product is maximum atx = 6
Subx = 6in (1)
y=12-6=6
Hence, the two positive numbers are 6, 6

dx using properties of integration

—dx -
1+ +vtanx @

Let I =

Oolﬂ\ °°|;|J

b b
dx = f f(x)dx = f fa+b—x)dx
a a

Jan -

ml:\\cﬂg ml:l\ioolc:,lg

31 31
8 8
1 1
= j Nere dx = J 1 dx
/ T co 1+
1+ ftan (2 % % Vvtanx
3_1'[
8
ytanx
s = j- - @
a2 1+ Vtanx
8
31r
\/tanx 3 31 1
D+@=21= f =} =5
1+ m 8 8 8
8
91 2T I TC
= — = —
8 8
3n
g
f 1 o
) J 1+ Vtanx -8
8
N3 3
37.  Simplify (E) — (ﬁ) into rectangular form
Solution:
Consider ﬂ = & X ﬁ = (1_21)+l(1+1) =222y
1-1i 1—-i 1+ 12+(-1)2 1+1 2
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and —L = (1+_i)_1 =)= —i

1+ 1 i

(ﬁ)3 - (1‘i)3 = (@3- ()P =—i—(+)=—i—i=—2i=0—2i

1-1 +1i
38. Solve (1 + XZ)% =1+y2
Solution:

=

(1+x3)dy =1 +y?
1

1
dy = ——d
1+y2 y 1+ x2 X

[z =
1+y2 7 " J 1+

tan"ly =tan"lx+c
tan"ly —tan"lx =c
—X
tan~! ( Y =c
1+xy
y % = tan c = a (say)
1+xy h y
y —x =a(1l+xy)
39. Three fair coins are tossed simultaneously. Find the probability mass function for number of heads

occurred
Solution:

S={H,T} x{H, T} x {H, T} = {HHH, HHT,HTH, THH, HTT, THT, TTH, TTT}
Let X : S — R be the number of heads, then
The X be a random variables that takes the values 0, 1, 2 & 3Number of elements in inverse images
Number of elements in inverse images

Values of the Random Variable 0 1 2 3 Total
Number of elements in inverse image 1 3 3 1 8
The probabilities are given by
1 3
f(O)=P(X=O)=§ ; f(1)=P(X=1)=§
3 1
f(2) =PX =2) =g f(3) =P(X=3) =3
The function f(x) satisfies the conditions (i) f(x) = 0,forx = 0,1,2,3

(i) Y 60 = 160 = (0) 4 (1) +62) +£(3) = 3434 +==1
X x=0

The probability mass function is given by

X 0 1 2 3
1 3 3 1
f _ e - —
() 8 8 8 8
2 -1 3
40. IfA=]-5 3 1|, thenfind |adj(adjA)|.
-3 2 3
Solution;

w.k.t. ||adj(adjA)| = |A|®-D°
Heren = 3, |adj(adj A)| = |A|®~D* = |adj(adj A)| = |A|*
3

2 -1
Al=|-5 3 1|/=2(09-2)+1(-15+3) +3(-10+9)
-3 2 3

=2(D+1(-12)+3(-1)=14-12-3=1
ladj(adj A)| =1
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PART-1V
ANSWER ALL QUESTIONS. [7 x 5 = 35]
41. (a) Find the acute angle between y = x?and y = (x — 3)2.
i Solution:
O y=x* > O \ ¥
m y=x-3?%-> @ '\
5 From (1) and (2) \
2 X2 = (X - 3)2 ."y=xz
=
o x? =x?—-6x+9 \
<
X 6Xx=9 =>x=— \
= 2 \
5 3 3\2 9 :
s Sub x = 2 in()=y= (E) =319 ©.0) 3.0
=~ The point of intersection is (E' Z)
(}jlzxz dy=(x—3)2
Y _ Y o=
i 2X o 2(x—3)
= (@) =2(0)=3 | m=(@)s =2(-3)=2(-3)= 2
™ axey T 2T e agy T 27 T T T
2’4 2’4
;=3
Let 0 be the angle between two curves, then
m, — m, 3—(-3) 3+3] |6 3| 3
tan 0 = = = :|_|:|_|:_
= |0 =tan™! <3>
=tan™" {7
(OR)
—1 (x-1 —1(x+1} _ @
(b) Solvetan™ (*=) +tan"t (*) =7

Solution:

X+Y)
1—xy

tan~?! (X_ 1)+tan‘1 <X+1> ==
2 x+2) 4

w.k.t tan"1(x) + tan"1(y) = tan™?! (

X —

L =)+ ER)

T
tan —7 1 = -
e
X — X
D02
-1 +1 4
1-(=2) G2)
x-1DEE+2)+Ex+1DE-2)
x=-2)x+2) _1
x—-2)x+2)—-x-D(x+1)
x—-2)x+2)
2)(2—4_1
-3 .
2x2—4=—3=>2x2=1=>x2=§
xzi\/—l7
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A six-sided die is marked ‘1’ on one face, ‘3’ on two of its faces, and ‘5’ on remaining three faces.
The die is thrown twice. If X denotes the total score in two throws, find (i) the probability mass
function (i) the cumulative distribution function (iii) P(4 < X < 10)

Solution:

42. (1)

The sample space
s=1{1,3,3,55,5} x{1,3,35,5,5}
(1,1),(1,3),(1,3),(1,5),(1,5),(1,5)
(3,1),(3,3),(3,3),(3,5),(3,5),(3,5)
(3,1),(3,3),(3,3),(3,5),(3,5), (3,5
(5,1),(5,3),(5,3),(5,5),(55), (5,5
(5,1),(5,3),(5,3),(5,5),(5,5),(5,5)
\(5,1),(5,3), (5,3) (5,5), (5,5), (5,5))
Let X : S — R be the number of total score of two dice
ie,X(a,B) =a+ B
X(1LH)=1+1=2
X(1,3) =X(3,1) =4
X(3,3)=6
X(3,5) =X(5,3) =8
X(5,5) =10
The random variable X takes on the values 2,4, 6, 8, 10.
Number of elements in inverse images

M.SANKAR M.Sc., B.Ed.,
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Values of the Random Variable 2 |4 |6 8 10 | Total
Number of elements in inverse image 1 |4 |10 |12 |9 36
The probabilities are given by
1 4
f(2)=P(X=2)=% ; f(4)=P(X=4)=£
f(6) =PX=6) = 10 f(8) =PX=8) = 12
T 7 36 B o 736
f(10) =P(X=10) = 36
(i) The probability mass function is given by
X 2 4 6 8 10
w | L | £ | o[z [ 39
36 36 36 36 36
(ii) Cumulative distribution function
W.K.T. F(x) = P(X < %)
The cumulative distribution function is
X 2 4 6 8 10
1 27
36 36 36 36
(i) P(4 < X< 10) = P(X=4)+ P(X=6) + P(X = 8)
_ 4 +10+12_26_13
36 36 36 36 18
(OR)
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43.

0) 1fz=x+ iy is a complex number such that Im (
2x2 +2y2 +x—2y =

(@)

Solution:

0.

G.T.

2z+1

) = 0, show that the locus of z is

iz+1

Z=X+1iy

2z+1
m(, >=O
iz+1

ix+iy)+1

m(Z(X+iy)+1>:0

(Zx+i2y+1>_
ix—y+1/

(2x+ 1) +i2y _ 0
m( (1—y)+ix)_
2x+1)+i2y (1-y)—ix

o

(1-y)+ix X(l—y)—ix>:
2y(1—y) —x(2x+1)

(1—-y)? +x?
=2y(1—-y)—x(2x+1)=0

= 2y — 2y?

= 2x°% +

—2x%2—x=0

2y?+x—2y =0, Hence proved.

A conical water tank with vertex down of 12 metres height has a radius of 5 metres at the top. If
water flows into the tank at a rate 10 cubic m/min, how fast is the depth of the water increases
when the water is 8 metres deep?

Solution:

Let r and h are the radius and height of the conical water tank respectively.

From diagram,

Given r = 5,

dh
Find — =? when h=38

dt

_ 5h
12
w. k.t

=T

dV_ 251
dt 3 x 144

dv

dt

dv
h=12 and — =10m3/min

dt

V= ! Zh
=g
1 25h?

3" 144
B 25 mh3

T 3 X 144 i
h2) —
3 )Olt

25m dh
—(h2) —
144 (h) dt

dh 10x144 9

dt  25mx 64 10T

dh

dt

9
mm/min

(OR)
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45.

(b) Solve the Linear differential equatlon + = = sinx.
Solution:

—+—— sin x
dx

1
Here P =;,Q= sin x

1
desz;dleoglxl

LF = ef Pdx _ elOg|X| =x
The solution is y(I.F) = [ Q(I. F)dx + ¢
y(x) = fxsinxdx +c

xy = x(—cosx) — (1)(—sinx) + ¢
Xy = —Xc0sX+sinx +c¢
Xy + Xcosx =sinx+c¢
(@) The rate of increase in the number of bacteria in a certain bacteria culture is proportional to the
number present. Given that the number triples in 5 hours, find how many bacteria will be present
after 10 hours?
Solution:
Let x be the number of bacteria at any time t.

5[

log|x| = kt + log|C|
x=Cekt - (O
Whent = 0, x = x,(initial)
X = Ce® = C(1)

Sub C = x0 in (1)
x=%x,et - (2
Whent =5, x = 3x,
3%, = X, ek®
3= eSk
3 = (ek)’

1
ek =35
1
Sub ek = 35in (2)
x = xo(eX)"

It
X = Xp (35)

t
x=%35 - (3
Whent =10, x =?
10
X =X 35
X = 9x,
~ The no. of bacteria after 10 hours is 9 times of initial no. of bacteria.

(OR)
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(b)  Find the vertex, focus, equation of directrix of the parabola y* — 4y — 8x + 12 = 0.
Solution:
G.T. y?—4y—8x+12=0
y2 — 4y = 8x — 12
y2—4y+4=8x—12+4
y2—4y+4=8x—8
(y — 2)? = 8(x — 1) itis open right
Hereh=1k=2,4a=8=a=2
Vertex : A(h,k) = A(1,2)
Focus : S(h+ a,k) =S(1+ 2,2) =S(3,2)
Equ.of directrix: x=h—-a=x=1-2=x+1=0
47. (@) Showthatp & q=((~p)vq)A((~q) Vp).

Solution
plalpeq|~p|~q| (*\p)Vvq | (~qVp ((~p)va)A((~ Vp)
T T F F T T T
T|F F F T F T F
F | T F T F T F F
T T
F | F T T T T
@® @
From (1) and (2), we get
peq=((~p)va)A((~q)Vp)
(OR)
(b)  Solve the system of linear equations by Cramer’s Rule.
22 2 g0, 4242-2=02-2_241-0.
X y oz X y oz X y oz
Solution:
1 1 1
Let a=—, b=—-, c=-
X y VA
3a—4b—-2c=1
a+2b+c=2
2a—5b—4c=-1
3 -4 =2
A=11 2 11=3(—-8+5)+4(—4—-2)—2(-5—-4)=-9-24+18=-15#0
2 -5 —4
1 -4 -
A=1|2 2 1|1=1(-8+5)+4(-8+1)—-2(-10+2)=-3-28+16 =—-15
-1 -5 —4
3 1 -2
Ap=11 2 11=3(-84+1)—-1(-4-2)-2(-1-4)=-21+6+10= -5
2 -1 -4
3 -4 1
Ac=11 2 2(=3(-24+10)+4(-1-4)+1(-5-4)=24-20—-9=-5
2 -5 -1
By Crammer’s rule,
A, —15 1
a=—=—=1 = -—=1=[x=1]
A —15 X
b o5 1 1 1 -
= == — —_ —= - = =
A —15 3 y 3
A, -5 1 1 1
c=3Ti573 — ;-3 =3

Hence The solutionis x=1, y=3, z=3
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