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PART — |
Choose the correct answer 20x1=20

1. A square matrix A of order n has inverse if and only if:

@pA)>n  (O)pA)=n ()p(A)#n (d)p(A)<n
Distance from the origin to the plane 3x — 6y + 2z+7 =0 is

(a) 2 (b) 0 (c)3 (d) 1
3. If 3 cos 'xcos™1(4x3 — 3x),

(a)xEG,l) )xel5, 1] (©x€(=o,1] (d)XEE,oo)

4. The general solution of the differential equation % = i IS :

N

(@) y = kx (b) xy =k (c) logy=kx (d)y=Kklogx
5. The number of normals that can be drawn from a point to the parabola y? = 4ax is
(a) 3 (b) 2 (€) 0 (d)1
6. Ifdand b are parallel vectors then [3,¢,b] is equal to:
(@)1 (b) 2 (c) 0 (d) -1
7. The number of real numbers in [0,2m] satisfying sin*x — 2sin?x + 1 is
(a) 1 (b) 2 () e (d) 4

8. Suppose that X takes on one of the values 0,1,2. If for some constant k,
PX=i)=kPX=i—1)fori=12andP(X=0) = % then the yalue of k is :

(a)3 (b) 1 (c) 4 (d) 2
9. The maximum value of the function x?e™2%,x > 0 is :
1
() 5 (b) = (©) = (d)
10. The operation =defined by a * b = % IS not a binary operation on :
() R (b) Q* (c) C (d)Z
11.The area between y? = 4x and its latus rectum is :
8
OF (b) 2 (©)2 (d) 2 :
12. Angle between the culves y* = x and x* = y at the origin is : ; :
(a2 (tan~t(3)  (©F (dtan~t (3) 342 £0
TECSwlS
13.]adj(adjA)| = |A|®, then the order of the square matrix A is : 3 § g 332
(a) 2 . (b)?:3 (€) 5 (d)4 15E82:
14.The value of (1“) + (%) is: E £3 2o
< g
(@) 8 (b) 4 (€) 2 (d) 6 § :
15.1f |z| = 1, then the value of % IS: s
(a) (b) z (©)1 (d) z
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16. The abscissa of the point on the curve f(x) = v8 — 2x at which the slope of the
tangent is —0.25?

(@) —2 (b) —8 (c)0 (d) —4
17.The value of fon/3 tanx dx is : g
(a) — log 2 (b) log 2 (c) —log 3 (d)log3 I
18. The number of positive zeros of the polynomial Y.P_, "C.(—1)"x" is : E 9 § S
(@ <n (b) 0 ©)r (d)n mg%’gg
19.The Principal value of sin™! ( . ) is : g : §E§
(a5 (b) 0 © = 3 sE3 ¢
2 o
20. Area of the greatest rectangle inscribed in the elllpse — + —=1Is g
(a) Vab (b) 2ab (c) 2 - (d) ab :
PART - II
Answer any SEVEN questions
Question number 30 is compulsory 7x2=14
21.1f |z| = 2showthat3 < |z+ 3+ 4i| < 7.
Solution:
W.K.T. ||zll — |zzl| < |z, + z,| < |z4| + |2,]
lIz] — I3 + 4il| < |z + 3 + 4il| < |z] + |3 + 4i]
Since |z| = 2
|2-Vo+16|<lz+3+4il<2+V9+16
MSANKAR M.Sc., BE, 2-5|<|z+3+4i|<2+5
BHARATHIDASAN“Hl;g‘l;iﬁSIf;ONDRRYSCHOOL |_3| S |Z _|_ 3 _|_ 4l| S 7
EMAIL 1D: har ik L986@rmai com 3<|z+3+4i|<7

EMAIL ID: shark.uk1986@gmail.com

22.1f p and g are the roots of the equation Ix* + nx + n = 0, show that\E + \E +

o
l

Solution:
G.T. pand qare the roots of the equation Ix> + nx+n =0

n
Sum of theroots = p+q = -7

Product of the roots = pq =

_/P, Ja_p+g
VA b i

BHARATHIDASAN HIGHER SECONDARY SCHOOL
TIRUVALLUR
PHONE NO: 9047952772
EMALIL ID: shark.uk1986@gmail.com

n
l
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M.SANKAR M.Sc., B.Ed.,

23.1f y = 4x + cis a tangent to the circle x? + y* = 9, find c.
Solution:
G.T. y=4x+candx*+y?*=9
W.K.T. condition for the line y = mx + c to be a tangent to the circle
x? +y? =a%isc? =a%?(1 + m?)
Herem =4, a2 =9
c? =a%(1+m?

2 = 9(1 + 42)
2 = 9(17)
c=+3V17

24.1f the radius of a sphere, with radius 10 cm, has to decrease by 0.1 cm,
approximately how much will its volume decrease?
Solution:
Givenr = 10 cm ;dr = —0.1 cm

4
W.K.T. volume of a sphereisV = g'nr3

dv 4

— = —T[(3I‘2)
dr

dVvV = 41TI‘ dr

dV = 4m(10)%(—-0.1) = =407 cm3
volume of the sphere decreases about 40mcm?.

1
25.Evaluate : [ dx,a>0,b € R.
b aZ+x2 M.SANKAR M.Sc., B.Ed.,

Solution: PGT MATHEMATICS

00 BHARATHIDASAN HIGHER SECONDARY SCHOOL
1 X TIRUVALLUR
— -1 PHONE NO: 9047952772
dX lg tan (5)] EMAIL ID: shark.uk1986@gmail.com
b
b

j 1
") az +x
b
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26.Find a parametric form of vector equation of a plane which is at a distance of 7
units from the origin having 3, —4, 5 as direction ratios of a normal to it.
Solution:

Given p=7 ; T =31—4j+ 5k
I 31 — 4j + 5k 31 — 4j + 5k
n =—= =

Il @)+ (92 + (5)? 5v2

Vector equation of planeis T. 1 = p

_ <3i—4j+5f<)
r. =7
5v2

27.Let A = (1) ﬂ ,B = [(1) ﬂ be any two Boolean matrices of the same type. Find
AV Band AAB.
Solution

va=[2 2lvly =Py 1<l

ann=[0 Hals =188 1A=

1A0 1A1
28.Prove that [@S O —sinbp orthogonal.
sin O cos O M.SANKAR M.Sc., B.Ed.,
S 0 I Ut I on. BHARAﬂﬂDAspg; :::iﬂm Sﬁzi()::DkRY SCHOOL
Sin e Cos e EMAlil]'lg!\‘sia'\rllgijl?fggggqgiiI.com
AT — [ cos® sin©
—sin® cos6l
AAT = [cose —sm@” cosO sinH
sin®@ cosO ll—sin® cos6
4 [ cos? 0 + sin? 0 sin® cos ® — sin 6 cos O
sin 0 cos O — sin 6 cos O cos? 0 + sin? 0
_ [1 01 _ I
0 1 4
I||Y ATA =1,

= AAT=ATA=1,
Hence, A is orthogonal

29.Find the equation of tangent to the curve y = x* + 3x — 2 at the point (1, 2).
Solution:

d
Giveny=x2+3x—2=>d—Z:2x+3

d
m=(l) —2w+3-s
dX (1'2)

- Equation of tangentisy —y; = m(x — x,)
>y—2=5x—-1)
=|5x—y—3=0
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. . PET MATHEMATICS
30 EXpI’ESS etos O+isin 6 iIna+ib form. BHARATHIDASAN HIGHER SECONDARY SCHOOL
. TIRUVALLUR
Solution: PHONE NO: 9047952772
cos O+isin© eCOS 0 ei sin @ EMAIL ID: shark.uk1986@gmail.com
e =

e°39(cos(sin ) + i sin(sin 0))
= €58 cos(sin B) + i e°39 sin(sin O)

A
Q

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

PART — 111

nswer any SEVEN questions
uestion number 40 is compulsory 7x3=21

31.Find the equation of the parabola with vertex (—1, —2), axis parallel to
y —axis and passing through(3, 6).

Solution: y' 4 rYy
vertex (—1, —2), axis parallel to y —axis
and passing through (3, 6)
From diagram, the parabola is open up and ) 0 @3, Ei)
axis of symmetry as parallel to y — axis > "X
Then the equation of parabola is < > X
(x—h)? = 4a(y — k) (1.-2)

Here A(h,k) = A(—1,—-2)
x+1D?=4a(y+2) » (O
It passes through (3, 6)
(3+1)? = 4a(6 + 2)

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

16 = 48(8) ‘PGTMATHEiU&IC.S
1 BHARATHIDASAN HIGHER SECONDARY SCHOOL
= — TIRUVALLUR
4a g 2 = a= 2 PHONE NO: 9047952772
EMALIL ID: shark.uk1986@gmail.com

Sub 4a = 2 in (1), weget
x+1)2=2(y+2)
X2 +2x+1=2y+4
X2 +2x+1—-2y—4=0
x> +2x—2y—3=0

32. The maximum and minimum distances of the Earth from the Sun respectively are
152 x 10° km and 94.5 x 10° km. The Sun is at one focus of the elliptical orbit.
Find the distance from the Sun to the other focus.

Solution: FartihV

SA’ =a+c=152x10° — @
6
O @=>2c—575><106—575><105

~ The distance from the Sun to the other focus is 575 x 10° km

33. For what value of x, the inequalityg < cos™1(3x — 1) < 1 holds?
Solution:

T
7 < cosT1(Bx —1) <m
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*» cos~1x is decreasing function
T
cosz >3x—1>cosm
0>3x—1>-1

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

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

PET MATHEMATICS -1<3x—-1<0
BH&RAWDASAN&%%?OND&RYSCHOOL _1 + 1 < 3X < 0 + 1
EMAIi}—ligzl\‘sia’\rllstzjlffggsg@ZQZzziil.com 0 < 3X <11
0<x<=
*3
34.Find the angle between the straight line %3 = %1 = —z with coordinate axes.
Solution:
X+ 3 -1 3 -1
= y = —7 = X + = y = S
2 2 2 2 -1
~ b =21+2]-k
— b 21+ 2] —k _2i+2j-k
D] J@2+ @2+ (1) 3

Let o, B and y are the angles made by b with + ve x — axis, y — axis

and z — axis respectively

. _2_ _2. 1
-.cosa—3 ,cosB—3 ; COSY = 3

2 2 1
sa=cosi(3) i B=eos(3) v =cos (3)

2
35. Use the linear approximation to find an approximate values of (123)s.

Solution:
2
Let f(x) = x3 = x = 123; x, = 125
2 2
f(x,) = f(125) = (125)3 = (53)3 = 25

212 , 2 2 2
f(x)=§x 3=—1=>f(x0)=f(125)= 1= T

3x3 3(125)3  3(53)3

L(ZX) = f(xq) + f'(x0) (x —;o) .
L(123) = 25+ = (123 - 125) = 25+ = (-2) = 25 -
L(123) = 25— 0.27 = 24.73
2
(123)3 ~ L(123) = 24.73

36. Solve the differential equation x cosy dy = e*(xlogx + 1)dx.
Solution:

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

xcosydy = e*(xlogx + 1)dx T MATHERATICS

X 10 g X + 1) BHARATHIDASAN HIGHER SECONDARY SCHOOL
X

TIRUVALLUR
PHONE NO: 9047952772

EMAIL ID: shark.uk1986@gmail.com

127 MATHEMATICS  study matdPHBESEEXAN MAR 2978 @gmail 5798 6 1 17

cosydy=ex( ”

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


ADmin
sankar

ADmin
sankar

https://www.padasalai.net/

www.Padasalai.Net www. TrbTnpsc.com

1
cosydy = e* <1ogx + ;) dx

= 1
- dy = | e* (1 + —) d
= jcosyy je ongx
S siny = e*(logx) + ¢
N
E‘ cosa 0 sina
» 37.1f F(a) = 0 1 0 |[,showthat [F(a)]™! = F(—a).
< —sina 0 cosa
X Solution:
<ZE |F(a)| = cosa(cosa—0) — 0+ sina (0 + sina)
AN =cos?a+sinfa=1% 0= [F(a)] ! exists
= [(cosa— 0) —(0—-10) (0 + sin @) T
adj [F(a)] =] —(0—0) (cos?a+sin*a) —(0+0)
M.SANKAR M.Sc., B.Ed., -(O — sin O() _(0 0) (COS a— 0)
PET MATHEMATICS [ cosa 0 sinda]
BHARATHIDASAN HIGHER SECONDARY SCHOOL
TIRUVALLUR == 0 1 0
PHONE NO: 9047952772
EMAIL ID: shark.uk1986@gmail.com |—sina 0 cos o
[cosa 0 —sind]
adj [F(@)] =] 0 1 0
sinaa 0 cosa .

[F()]™* = F] adj [F(o)]

COS o 3 —sina
[F()]™ = 1[ 0 ] ©

sin a 0 cos o
cos(—a) 0 sin(—a)

F(—a) = [ 0 1 0
—sin(—a) 0 cos(—a)
From (1) and (2), we get

[F()]™ = F(—a)

cosa 0 —sina
0 1 0 - 2

+sina 0 cosa

38.Show that p — q and q — p are not equivalent.

Solution:
pPl9q|pP—(9 q—p M.SANKAR M.Sc., B.Ed.,
T T T T BHARATHIDASi)g; ;::-:Z%?::I?DARY SCHOOL
T|F| F T TIRUVALLUR
PHONE NO: 9047952772
F T T F EMAIL ID: shark.uk1986@gmail.com
F|F T T
From (1) and (2), we get
Sp—-q * q—-p
39.Findz™1,ifz= (2 +3i)(1 —1i).
Solution:

z=02+3)1-i)=R2+3)+i(3—2)=5+1i

127 MATHEMATICS study matd B EXAN MAR 2978 @gmail 5798 7 1 17

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


ADmin
sankar

ADmin
sankar

https://www.padasalai.net/

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

www.Padasalai.Net www. TrbTnpsc.com

Coa_1_ 1 1 5-i

T LTS i T 54754
5-i  5-i
52412 2541
51
T2 26

40.1fa+ b + c = 0and a, b, c are rational numbers then, prove that the roots of the
equation (b + c —a)x? + (c+a—b)x + (a+ b — ¢) = 0 are rational numbers.
Solution:
G.T.a+b+c=0=b=—-a—-c
G.T.(b+c—a)x*+(ct+a—b)x+(@a+b—-c)=0
A=b+c—a B=c+a—-b, C=a+b-c
A=B2—4AC=(c+a—(—a—c))2—4(—a—c+c—a)(a—a—c—c)

= (2(c+ a))2 —4(—2a)(—2¢)

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

PET MATHEMATICS =4(c+ a)z — 4(4ac)
BHARATHIDASAﬂﬁg\l}iRLLS{JE:ONDARYSCHOOL — 4((C + a)z _ 4ac) b 4(C A a)z
EMAIL 1D: sark k1986 @gmail com = (2(c- a))2 which is perfact square
Hence, the given equation roots are rational.
PART - IV
Answer ALL questions 7x5=35
41.(a) Solve the equation z3 + 8i = 0, where z € C.
Solution:

22 +8i=0=7=-8i =z=(8-0))" =z=2-)"
1

nz=2 [cos (—g+ 2kn) o isin(—g+ an)]g, k=0,1,2z

1
—1 + 4km —1 + 4km\13
=2[cos<—)+isin(T)l ,k=0,1,2

—T[-E‘l-k’l‘[ . (—m+ 4kn
= 2feos () #isin (=) k=012
whenk=0=>z=2[cos(—%)+isin(—g)]=2 cos(g)—isin(g)]
V3 1

= 7—15 =V3—i
whenk=1=z = 2|cos <3§)+isin (3?“)]=2[C05 (g)+iSin(g)]

=2[0+i(1)] = 2i

whenk=2=12z=2 cos(%)+isin<7§)]=2[cos(n+g)+isin(n+g)]
=2 —cos(g)—isin(g)]=2 —?—i%]=—\/§—i
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OR
(b) Solve the Linear differential equation (1 + x + xy?) % + (y+y3) =0.
Solution:
(1+X+X 2)g+( + 3)—0 M.SANKAR M.Sc., B.Ed
y dx yryJ)= " PGT MATHEMATICS
BHARATHIDASAN HIGHER SECONDARY SCHOOL
+y3) = -1 +x+xy%)— TIRUVALLUR
G+yD =~ T

d
y(1+ yz)d—j, = —(1 +x(1 + yz))

dx
N 4 2
y(1+y)dy 1-x(1+y?)

+y(1+y?)
dx 1 x(1 + y?)
dy y(1+y?) y(l+y?)
dx N X -1
dy y y(@+y?)
Here P 1 Q —1
ere,P=—,Q=—""—
y y(1+y?)

1
dey=f;dy=10glyI

LF =e/Pdy = gloghyl = y

The solution is x(I. F) = f Q(L.F)dy +c

-1
0= [y Y4+

1
xy——J1+y2dy+c

xy = —tan"1x +c
Xy +tan"lx =c¢

42.(a) Using vector method, prove that cos(a — ) = cos a cos 3 + sin asin 3.
Solution: ~

A
—_— ~ —_— y
Leta = OA and b = OB be the unitvectors : A
and which makes angle o and  with
positive x — axis respectively.
- The angle between dand bis a —
From the diagram
_OL oL oL
cosa—OA— = cos f3
. LA LA A o
smoc—OA—l— sinff =

M.SANKAR M.Sc., B.Ed.,
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—

a=0A=0L+LA b= 0B = OM + MB
= OLT + LAJ = OMT + MBJ
a=cosal +sina7J b=cosBT +sinf7
a.b=(cosaT+sina7).(cospT+sinf7)
a.b=cosacosp+sinasinp - (1)
i.b= |ﬁ||5|cos(oc— B) = (1)(1) cos(at — B) = cos(a—B) = (2)
From (1) and (2), we get
cos(a — B) = cosacos BB + sinasin 3

EMAIL ID: shark.uk1986@gmail.com

OR
(b) Suppose the amount of milk sold daily at a milk booth is distributed with a
minimum of 200 litres and a maximum of 600 litres with probability density

function f(x) = {18 Zoigesrxii 600 £ing (i) the value of k

(i1) the distribution function (iii) the probability that daily sales will
fall between 300 litres and 500 litres?
Solution:

(i) Given p.d.f
j f(x)dx =1

600 M.SANKAR M.Sc., B.Ed.,
kdx=1 PET MATHEMATICS
BHARATHIDASAN HIGHER SECONDARY SCHOOL
200 TIRUVALLUR
k[X]SSS =1 PHONE NO: 9047952772

EMAIL ID: shark.uk1986@gmail.com
k[600 — 200] = 1
k(400) = 1

_ 1
400

1
~p.d.fisf(x) = {m, 200 <£x <600

0, Otherwise
(ii) The distribution function F(x)

F(x) = .[X f(u) du

when x < 200

F(x) =jx f(u)du=J:oOdu=0

— 00

when 200 < x < 600

X

F(x) = ]_Z:Of(u) du +j f(u) du

00

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

PGT MATHEMATICS
BHARATHIDASAN HIGHER SECONDARY SCHOOL =0+ ——du
2

00400

TIRUVALLUR
PHONE NO: 9047952772

= m [u])z(oo
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1 PET MATHEMATICS
BHARATHIDASAN HI SECONDARY SCHOOL
F(x) = 755 [x — 200] oA
When <> 600 EMAIL ID:shark.ﬁleBG@Qmail.com
200 600 X
F(x) = j f(u) du + j f(u) du + f(u) du
—00 200 600

jzoo 600 1 X
= 0du +j ——du +f 0du
—oo 200 400 600

1
=0+—[u]$3 + 0

’ 400
= ——(600 — 200
400( )
F(x) =1
0, — 00 <x< 200
x — 200
F(x) = YR 200 <x <600
1, 600 < x < @

(iii) probability that daily sales will fall between 300 litres and 500 litres
P(300 < X < 500) = P(300 <X <500) = F(500) — F(300)
_500—-200 300-200 1

400 400 2

43. (a) Identify the type of conic and find centre, foci, vertices of
18x2 + 12y? — 144x + 48y + 120 = 0.
Solution:
18x?% + 12y? — 144x + 48y + 120 = 0 which is an ellipse
18x2 — 144x + 12y? + 48y = —120
18(x? — 8x) + 12(y? + 4y) = —120
18(x2 —8x + 16) + 12(y? + 4y + 4) = —120 + 18(16) + 12(4)
18(x —4)? + 12(y + 2)? = —120 + 288 + 48
18(x — 4)2 + 12(y + 2)? = 216
-+ by 216

x—4)? (y+2)?

12 T 18
a’ =18 ;b*=12 :;c?=a’—-b?=18—-12=6

a=3v2; b=2V3; c=+6

Here h=4; k=-2 v v
Major axis is parallel to y — axis
Centre : C(h, k) = C(4,-2) 4 S > x
Vertices : A(h,k + a) = A(4, -2 + 3V2) L gul=2),
A(4,-2+3v2) and A'(4,-2-3V2) \ 7
Foci : Sth,k £ ¢) = S(4,-2 + V6)
S(4,-2+6) and S'(4,-2-6) v A
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OR
(b) If cos ' x+ cos™ly + cos™tz=mand 0 < x,y,z < 1, show that
x? +y? + 2% + 2xyz = 1.
Solution:
Let a =cos™1x ; B=cos ty ; y=cos™?
= COSA =X ; COSB=y; cosy=2z2
= sina=+1—x? ; sinf=+1—-y?; siny =41 —z2
cos'x+cosly+coslz=nm=a+B+y=n=Da+B=mn—vy
cos(a + B) = cos(m —y)

Z

cosacosf3 —sinasinf3 = —cosy
M.SANKAR M.Sc., B.Ed., Xy — vV 1-— sz/ 1-— yo=—%

PET MATHEMATICS
v Y PN Fa—
BHARATHIDASAN nﬂ;g:ﬂ]l]ijﬂ:oﬂ])ﬂ SCHOOL Xy _I_ 7 = 1 X 1 y 4
EMAIL 1D shark k1866 @emallcom (xy +2)? = (1/1 —x2.[/1 = yZ)
x%y? + 2xyz + 22 = (1 —x*)(1 — y?)
x2y? + 2xyz + z? = 1 — x? — y% + x%y?
X2 +y2+z2+42xyz=1

44.(a) A boy is walking along the path y = ax? + bx + c through the points
(—6,8), (—2,—12),and (3, 8). Hewants to meet his friend at P(7, 60).
Will he meet his friend? (Use Gaussian elimination method).
Solution:
Given that,y = ax? + bx + ¢

it passes through the points (-6, 8), (—2,—12) and (3, 8)

36a — 6b +c= 8 M.SANKAR M.Sc., B.Ed.,
PGT MATHEMATICS
g~ BHARATHIDASAN HIGHER SECONDARY SCHOOL
4a—2b+c=-12 o o
PHONE NO: 9047952772
9a -|— 3b + C 8 EMAIL ID: shark.uk1986@gmail.com

The matrix form of the system is AX = B

36 -6 1 a 8
WhereA=|4 -2 1] ; X:[b] ; B=1-12
9 3 1 C 8
36 —6 1| 8
[AIB]=|4 -2 1|-12
Dy SN 9 3 11 8
RIRIRe (36 6 1) 8
>1 0 12 —-8|116
0 -18 —3l-24l
R3 - 2R3+3R2 36 _6 1 9
0 12 -—-8|116
0 0 —301300.

itis a row echelon form
36a—6b+c=8 —» (1
12b—8c =116 - (2
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—30c=300 = |c=-10

Sub ¢ =—10 in (2)
12b — 8(—10) = 116

12b =116 — 80
12b = 36
b =13

Subb=3, c=-10 in(1)
36a—6(3) —10=38
36a=8+ 18+ 10
36a = 36

a=1

~. The given pathisy = ax* + bx + ¢
=y = x? —
y=x“+3x—10

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

PET MATHEMATICS Since the friend at (7, 60)
BmmﬁﬂnﬂémﬁONDkRYSCHOOL 60 — 72 + 3(7) _ 10
EMAIL 1D shar k1386 @maicom 60 =49 +21-10
60 = 60

Hence, A boy meet the friend.

OR

(b) Prove that the ellipse x? + 4y? = 8 and the hyperbola x? — 2y? = 4 intersect

orthogonally.
Solution:

Let (a, b) be the point of intersection of given curves
a?+4b2 =8 - (O
a?—-2b2=4 - (@

@ — @ — 6b% = 4 M.SANKAR M.Sc., B.Ed.,
PET MATHEMATICS
2 2 BHARATHIDASAN HIGHER SECONDARY SCHOOL
= b == TIRUVALLUR
3 PHONE NO: 9047952772

2
Sub bz = glﬂ@

EMAIL ID: shark.uk1986@gmail.com

T PR
a 3 TEOT3T
X%+ 4y% =8 x? —2y? =
dy dy
2x+8y&=0 2x—4y&=0
dy dy
—=-2 —4y—2L =2
8de x ydx X
dy _x dy _x
; dx 4y dx d2y
AT _ _-V) a
T (dx>(a,b) 4b M2 (dx @b 2b
16
- z(_i)(i)z_iz_iz_l
172 4b/ \2b 8b2 8(2)
3

m1m2 - _1
=~ The given two curves cut orthogonally.

127 MATHEMATICR ur stuay maBHRH GEEAMMAR 2083t @gmai R0 13 1 17

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


ADmin
sankar

ADmin
sankar

https://www.padasalai.net/

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

www.Padasalai.Net www. TrbTnpsc.com

45. (a) Find the parametric form of vector equation, and Cartesian equations of
the plane containing the line T = (1 —j + 3k) + t(21 —j + 4k) and

perpendicular to plane T - (1 + 2j + k) = 8.
Solution:
The requied equation of plane passing through a point (1, -1, 3)
and parallel to vectors 21 — j + 4k and 1 + 2j + k.
Leta =1—jJ+3k ; b =21—J+4k ; T=1+2]+k
Vector equation:
T=a+sb +tc wheresteR
T =(1-743k)+s(21—j+4k) + t(i+ 2] + k)| wheres,te R
Cartesian equation:
X=X Y=V 2774
b, b, b; |=0
M.SANKAR M.Sc., B.Ed., Cq C, C3
BHARAMDASngl:;HEiMS‘:;ﬁDkRYSCHOOL (Xl, Y1, Zl) = (1, -1, 3)
I e (b1, b, D) = (2, ~1,4)
e c1,C,C3) =(1,2,1
Sy
2 —1 4 [=0
1 2 1

x-D1-8)-FF+1D2-4)+Z-3)@+1)=0
—9x—-1)+2(y+2)+5(z-3)=0
—9x+9+2y+2+52—15=0
—9%x+2y+52—-4=0
9x —2y—5z2+4=0

OR
(b) Solve the equation 6x* — 5x3 — 38x? — 5x + 6 = 0 if it is known that% is a
solution.
Solution:

6x* —5x3 —38x>—5x+6=0 —» (1
is a even degree reciprocal equation of type I

1
Given that— is a solution = 3 is also solution

X = 3 and x = 3 are the roots

6 -5 —38 -5 6
% 0 2 -1 ~13 -6

6 -3 -39  —18 0
3 0 18 45 18

6 15 6 0
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M.SANKAR M.Sc., B.Ed.,

M.SANKAR M.Sc., B.Ed., - 6x2 +15x+6=0
PET MATHEMATICS
BHARATHIDASAN HIGHER SECONDARY SCHOOL +~3 = 2x%% + 5y +2=0
TIRU\(ALLUR 4_ 1
PHONE NO: 9047952772
EMAIL ID: shark.uk1986@gmail.com (X + E) (X + E) = O
1
(x+2) (x + E) -
X = , X = >
11
Hence, the roots are — 2, —33 and 3
46.(a) Prove thatp —» (=q Vv r) = =p V (—q V r) using truth table.
Solution:
plq|r|-q|—-qVvr | p—=>(—qVr) -p| =pV(~qVr)
T|IT|T|F T T F T
TIT|F|F F F F F
TIF|T| T T T F T
TIF|F| T T T F T
F|T|T]| F T T T T
F|T|F| F F T T T
FIFIT|T T T T T
FIFIF|T T T T T
@® @

From (1) and (2), we get
~p—->(=qVr)=-pVv(-qVr)

OR
(b) Suppose a person deposits 10,000 Indian rupees in a bank account at the rate of
5% per annum compounded continuously. How much money will be in his bank
account 18 months later?

Solution:
Let x be the amount deposited.
dx
—— XX M.SANKAR M.Sc., B.Ed.,
d PET MATHEMATICS
dX k BHARATHIDASAN HIGHER SECONDARY SCHOOL
R 7
dt X PHOI\TI;R No:‘g&lz}ggszm
dX EMAIL ID: shark.uk1986@gmail.com
— = kdt
X
dx
— =k | dt
X
log|x| = kt + log|C]|
X okt
C

x=Ce > (1)
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N Bmmmnﬂﬂﬁﬂ%lﬁnﬁkY SCHOOL k=5%=——=0.05
13' TIRUVALLUR 100
L] EMAIL 1D: shark LiLoB6@qmilcom x=Ce"% > (2
m Whent=0, x= 10,000
3 10,000 = Ce® = C(1)
n C =10,000
= Sub C = 10,000 in (2)
> x = 10,000 e - (3
\¢ When t = 18 months, x =?
<ZE When t = 1.5 years, x =?
% x = 10,000 e%05-5)
s x = 10,000 207>
- The amount after 18 month is 10,000 %975
47.(a) Find the maximum value of lofx.
Solution:
log x
f(x) = x ,X € (0, 00)
1
, X(g)—logx(l) 1—logx
f'(x) = > = >
. X X
x? (O — §) — (1 = logx)(2x)
f”(X) — -
X
—x —2x+ 2xlogx —3x+2xlogx x(2logx— 3)
., 2logx—3
EeS e
1-— 10g X M.SANKAR M.Sc., B.Ed.,
If f'(x) = 0, then > = PET MATHEMATICS
X BHARATHIDASAN HIGHER SECONDARY SCHOOL
1—-logx=10 PHOI\'lréRI\IIJC‘)[ﬁ;(.)[z‘lggSZ772
lOg X = 1 EMAIL ID: shark.uk1986@gmail.com
elgX—el = x=¢
N 2loge—3 2-3 1
Atx =e,f"(e) = o3 = :_e_3<0
Hence at x = e, f(x) attains a local maximum.
: loge 1
Local Maximum Value : Atx = e, f(e) = . =
OR
2 2
(b) Find the area of the region common to the ellipse z—z + % = 1 and the straight
line=+2 = 1.
a b
Solution:

Question not clear about area
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