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HIGHER SECONDARY SECOND YEAR
MATHEMATICS
MODEL QUESTION PAPER - 5

Time Allowed: 15 Min + 3.00 Hours] [Maximum Marksg.

Instructions: (a) Check the question paper for fairness of printing. If there is any
lack of fairness, inform the Hall Supervisor immediately.
(b)  Use Blue or Black ink to write and underline and pencil to draw
diagrams,
PART -1
Note: (i) All questions are compulsory. 20x1=2
(1) Ch(?ose the correct or most suitable answer from the given four alternatives. Write th
option code and the corresponding answer.
I x 0

is the adjoint of 3x3 matrix A and |A|=4, then x is
2 4 2

(1) 15 (2) 12 (3) 14

@11
2. Consider the statements :

A @ A is symmetric = adjA is symmetric
B : adj(AB)=adj(A)-adj(B)
Choose the correct option

(1) Both statements are correct

(2) Neither statements are correct
(3) A iscorrect, B is incorrect

(4) A is incorrect, B is correct

3. The principal argument of is

-1+
Ry 4 2r 3z
1) -— 2) —— 3) —— _r
M) - @ -3 3 -7 @ -7
4. Identify the incorrect statement.
1 _
M) |zf=1 = ~=7 (2) Re(z) <|z|
z
(3)"ZI|—|22“Z|ZI+Z2| (4)|Z”|:|Z|"
5. The statement “A polynomial equation of degree n has exactly n rootg which are either real "
complex” is '
(1) Fundamental theorem of Algebra (2) Rational root theorem
(3) Descartes rule (4) Complex conjugate root theorem
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6. The length of the diameter of

10.

11.

18

13.

14.

15.

through the point (2.3) is the circle which touches the x -axis at the point (1,0) and passes

6
(D < 5 10 3
S @3 O OF-
If x+y=k i
A3 > anormal to the parabola y* =12x, then the value of k is
The dist (2) -1 (3) 1 4)9
e .
1stance from the origin to the plane 3x—-6y+2z+7=0 is
(o )1 (3)2 43
. The angle between the lines 2=2 - Y +1 z=2 and x=1_2y+3_z43 g
3 27 1 3 2
r
(1) = 2 X “ 5
6 )2 3 3 Ok,
The tangent to the curve y? —xy+9=0 is vertical when
(1) y=0 @) y=+3 @ y=> (4) y=13
: ( 1) :
lim| cotx—— | is
x—0 X
(1O 2)1 (3)2 (4) ©

The approximate change in the volume V of a cube of side 10 metres caused by increasing the
side by 1% 1is

(1) 0.3m’ (2) 300m’ (3) 3m’ (4) 30m’

7 5 3
2x' =3x +7x x)dx s

-
The value of j ( o’ 2
;

14 23 (3)2 4)0

™

6
The value of Icos3 3xdx is
' 0

2 2 1 1
OF @ 3 Oy @ 3

2 2 |2
The order and the degree of the differential equation x’ % + {1 + [Zx_yj } =0 are '

1 1 ,
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6. The length of the d;
he diameter of the circle which touches the x -axis at the point (1,0) and passes

10.

11.

2

13.

14.

15.

through the point (2, 3) is

6
(1) = 5 10 3
5 (2) = — <
) 3 (3) : (4) 5
+y=k i
X+y=k is a normal to the parabola y* =12x, then the value of k is
1)3
(1) | 2) -1 3) 1 4)9
The distance from the origin to the plane 3x—6y+2z+7 =0 is
(Do 2)1 (3) 2 4)3
The angle between the lines x=2 ¥ z=2 and 12 +3 5 is
3 27 1 3 2
(= @ 3 = OF:
6 4 3 2
The tangent to the curve y* —xy+9=0 is vertical when
(1) y=0 @) y=+3 ® y=5 @ y=13
. ( 1) :
lim| cotx—— | is
x—0 X
1)0 @)1 (3)2 (4) ©

The approximate change in the volume V' of a cube of side 10 metres caused by increasing the
side by 1% is

(1) 0.3m’ (2) 300m’ 3) 3m’ (4) 30m’
% 7 _ 12,5 39
The value of j[zx R ’CJ d is
i CoS X
4
(1) 4 2)3 (3)2 40

m

6
The value of I cos’ 3xdx is
0

2 2 1 1
z 2) — 3) = 1
(1) 3 @5 () 5 4) 3
d the degree of the differential ti 2 d’y. dy P
The order and the deg equation x E+ 1+ = =0 are’
22,1 )
(1) 2,2 (2) 2,2 3) 5,2 @) 2.1
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16. Assume that a spherical rain drop evaporateg at a rate proportional to its surface area. The
of change of the radius (r) of the rajp drop, then 4

(k is the constant of proportionality
dt
k<0)is

a)
=x]=1 and P[a<X<b]=F(b)—F(a)

(i) P[X =x]=0 ang P[aSXSb]=P[a<X<b]

(iv) Pla<X <bl=Pla<yx <b]=P[a<X <b
(1) i) and (iii) only (2) (i) only

18. A random variable X hag bino

] and P[X =x]=0
(3) (i) and (i) only ~ (4) (iv) only

mial distribution with n=25 and p=0.8 then standard deviati
of X is
(16 (2) 4 (3)3 @) 2
19. The additive inverses do not exist for some elements in the set
MR (2) -1<x<2 3) Z 4)Q
20. If a Compound statement involves 3 simple Statements, then the number of rows in the truth tah
is
1) 9 (2) 8 3) 6 4 3
PART -1I
Note: (i) Answer any SEVEN questions. 7x2 =14
(i) Question number 30 is compulsory.
-2 2 -1
21. Find the rank of the matrix | 0 5 1
2 0 0
22. If z=x+iy, find Im(3z+47 —4i).
23.

Find the period and amplitude of y =sin7x
24,

If @, B are the roots of 17x* +43x—73 = 0, find the equation whog
25.

€ roots are —¢ and -/
For any vector d , prove that‘fx(&xf)+jx(&'xj)+kx(&‘xk)=2(—{_
26. State Rolle’s theorem.

i > 8
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27.

28.
29.

Note:

31.

32.

33.

34.

35
36.

37.

38.

39.

40.

Note:
41,
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log 2
Evaluate : I e gy

~log 2

If E(X +5)=6 they show that E(X)=1.

Examine th
€ closure Property of the operation a*b = a+3ab—5b*:Va,beZ

Show that the dj : :
¢ differential €quation for the function y® = 4ax, where a is arbitrary, is y =2y'x.

| PART-III
(1) Answer any SEVEN questions.

(i1) Question number 40 is compulsory.

Tx3=21

2 4 2
If adj(A)=| -3 12 —7| find A,
2 0 2

a+bo+ca’ +a+bw+ca)2 B

If =1 is a cube root of unity, show that =-1.

2
b+co+aw’ c+aw+bw

Find a polynomial equation of minimum degree with rational coefficients, having 2-3 asa
root.

. 2+si
Find the domain of sin™ ( S”“j.

Find the local extremum of the function f(x)=x*+32x.

Find the volume of a sphere of radius a through integration.

. d )
Solve the differential equation cos xay +ysinx=1.

Cx* 1<x<4

i h that the function f(x)=
Find the constant C such tha f(x) {0 Hororiae

is a density function, and compute P(X £2).
Construct the truth table for (pvq)Vv—q

2 2 @. @‘
xP+y +xy P AP
If f(x,y)= 7y then show that x - y
PART -1V
Answer all the questions. ‘ x5 =35

Test for consistency of the following system of lincar equations and if possible solve:
@ xJ;Zy—z =3, 3x—y+2z=1 x-2y+32=3, x-y+2z+1=0.

(OR)

249  Model Question Paper 5-Answers—-Marking Scheme

Kindly senggf)%wﬁb?y answers to our emaileﬂl-TpE%%%iﬂ%@gamil.com



https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

CK FOR MORE www.Trb Tnpsc.Com
CLI
www.Padasalai.Net.

- elocity v, of a parachute fallj .
) The velocity v, o alliing Vertie, S .
(b Call Satisfies the €quation vd\v =gli_
where ¢ and 4 are constants, |f Vangd
42. (@) A rod of length 1.2m Moveg With jtg B
of a point P on the roq, Which ;

locus is an ellipse ang hence fin

vy

~~

kz
" J

S of X,

€S. The o

C
Prove that ta

€ both initia]ly zero, find v in terp,
ndg . . ;
is O Alwayg touchmg the coordinate ax
. Tom the i
d the ec

. .~end ip contact with X -axis.
Centrlcuy,

(OR)
(b)  Prove that tan-! X+ tan ™!

+3 @) Identify the type oo conic =2 (1
25 16

(OR)
(b) Show that the two ¢

=1. Fing the centre, fog; and vertjceg

2 2
Y = and =x¢” where ¢, are co
orthogonally. N , ’ T
4. (a)

u
Let g(x, M=2y4+x2

=2r~s,y=r2+2s,r,seR.Find a\ga\g

Or Qs
(b) &/

45. (a)

(b)

bacteri
nDumber trj
be present after 10 hourg?

46. (a) Two balls are dr i

3 dx P
(b) Show that | =
s

47. (a) Find the vector and Cartesian equations of the plane Passing through the point:
(396, _2),(_1’ —2a6)9 and (6345 —2) .

) Find the dimensions of the rectangle with maximum arep that can be Inscribed in a circle 0
(b 1n €
radius 10 cm.
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MODEL, QUESTION PAPER - V

ANSWERS
o T PARTI
Option A On.
Eﬂ_ nswer Option Answer
No.
1. 4) 11
11. 1) 0
2 ) A is correct, B is incorrect 12. (4) 30m’
-3
> 3) 4 13. 4) 0
2
4. @ | lzl-lz ]2z +z)] 4 | @ |
Fundamental theorem of
15. 1 2,E
T D Algebra R @
6 3) 19 16. ) k
. 3
7 @) 9 17. ) (ii) only
18. 4 2
8. | @ |1 8.1 @
A 19. (2) -1<x<2
9. 4 P
]
_ 20. ) 8
0. | @ |y=*
L " For writing the correct option and the answer — one mark..
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PART~II
=2 2 -
1. Find the rank of the matrix o 5 |1
2 0 0
Solution ]
-2 2 -l -2 2 -l
o 5 1|~]0 5 1
2 0 O LO 2 -1 R}—>R3+R,
(=2 J =l
LO 7 R3—%5R3—2R2
rank = 3
( )22 12 o0
or
5 1
rank = 3.
22. If z=x+iy, find Im(3z+47 —4i).
Solution

Im(3z+4Z —4i) = Im[3(x +iy) + 4(x —iy) —4i]
= Im(3x +3iy + 4x —4iy — 4i)
=Im[7x+i(—y—4)]=—y—4

23. Find the period and amplitude of y =sin7x

Solution

If y=asinbx then the amplitude and period are |a| and 2z respectively.

|b]

Amp =1, period = 27” .

24. If o, B are the roots of 17x* +43x—73=0, find the equation whose roots are —¢ and -/

Solution
43
73
P=1
43
BT
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(_a)(*ﬂ) = 2

17

The required equation is 2. 43 . 73
quationts x*—Zx -2 =0 (o 17x* -43x-73=0.

25, For ar a ] i)+ J
55, Fc ﬂyveclora,provethatlx(éxi)+jx(5xj)+lzx(aXI€):Za'

Solution

But we know that @ =(&’-f f+(&'-}')]+(&'-l€)l€
.'.fx(&’xf)+}x(&'x})+l€x(&’xl€)=3c’i—c—i=221' .
26. State Rolles theorem.

Solution
Let f(x)be continuous on 2 closed
and f(a)= f(b).Then there is at least one point € €

interval [a,b], differentiable on the open interval (a,b)
(a,b) where f'(c)=0.

log2

27. Evaluate : j eMdx .

—log2

Solution
Let f(x) = etidx then Fexy=e == f(x)

So f(x) isaneven function.
log2 log?2 log2

Hence I eMdx =2 I eMdx=2 .[ e dx=2(-e" g’gz = (= 4 )
0 0

—log2
= 2(—14‘1) =1,
2

28. If E(X +5) =6 then show that E(X)=1.

Solution
E(X +5) E(X)+5=6
E(X) =1

he closure property of the operation a*b = a+3ab—5b*;Va,b € Z

29. Examinet
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Solution o
Since Xis binary on Z, a, be Z=axb=abe7 and bxb=b" €L - (1)
Also 3ab, 5b* € 7.
axb=(a+3ab-5h*)e 7.
Since a*bbelongs to 7, . * is binary on7, .
(or)

Since a and b are integers a + 3ab - 5p° i also an integer.

" * satisfies closure axiom.

o« . i ‘ 2 2 s y — ‘)
30. Show that the differentig] €quation for the function y* =4ax, where a is arbitrary, is y =),

Solution
y ' dax - (1)
2yy' = 4q
D) =y =2y B9 22y
PART- III
2 4 2
3 If adi(A)=| -3 12 —7| find A

-2 B2

Solution

wwAr:2P4—m-«4nL6—VQ+2m+2ﬂ = 16

24 20 24 7
adj(adjA) =| ~(-8-0)  (4+4) ~(0-8)
[(28-24) —(-14+6) (24-]2)

24 20 24] oy

8 4 2
=18 8 8] = 20 8 8 = 45 4
|4 8 12 24 8 12 5
A=l (agia)
|ade[
6 2 1 6 2
l
“t—=M@|5 2 2| =45 2 ,
Jie 6 2 3 6 2 3
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32. If @#1 is a cube root of unity, show that a+bw+cw’ +a+ba)+ cw’ L

) b+cw+aw® c¢+ao+bw’
Solution

LHS = w[aw2+b+cw] a)z[aa)+ba)2+c}

(b+cw+aa)2) - [aaﬂrba)2 +c]

—w+w’ =-1
33. fm? a polynomial equation of minimum degree with rational coefficients, having 2—\/5 as a
oot.

Solution

Since 2 - x/§ 1s a root and the coefficients are rational numbers, 2+ \/5 is also a root.

Sum =4, Product =1.
A required polynomial equation is
x* - (Sum of the roots) x-+ Product of the roots =0

x> —4x+1=0 is a required equation.
2 +sin x]

34. Find the domain of sin”' (

Solution
By definition, the domain of y = sin”' x is —1<x<1.

24sinx
=
3

<1 which is same as —B<M%inx<3.

) g 7 7
So. —5<sinx <1 reduces to —1<sinx <1, which gives ——2—_<_x£—

2
- (2+sinx ) . Tz
Thus, the domain of s '( 3 ) is [_ 3 2]

35. Find the Jocal extremum of the function f(x)=x"+32x.

Solution
We have,
fi(x) = 4x* +32=0
— x = 2
and f(¥) = 2%
As ["(=2)> 0. the function has local minimum at x = -2.
S —% ’

The local minimum value is f(=2)=-48.
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e g integration.
36. Find the volume of a sphere of radius a through integr
Solution ‘ , ween the circle
By revolving the upper semicircular region enclosed bet

X'+ y" =a’ and the x-axis, we get a sphere of radius a.

: < . 2 2 3 ines x=—a —a
The boundaries of the region are y= \/a —x", x-axis, the
and x=aq.

Hence, V = ;rj‘i‘ yidx = zz".‘:’(a2 —xz)dx

= 27rJ1j(a2 —xz)dx :

3\? 3
27| a*x—X =zl :ﬁzraS.
3 ), 3)73

37. Solve the differential equation cos xd—y +ysinx=1.

Solution
The given differential equation is cos x@ +ysinx =1

d )
_y+smx _ 1

= —X+ytanx=secx
COS X dx

Yy, Where P=tanx, Q:secx
Integrating Factor I.F — ej - 2 e-[ A _ gloglsees] _
The general solution of the given differential equation is

yef% = I erpdxdx+ c

y secx — J.(secx)(secx)dx+c
Y SeCX = tanx+c

2
38. Find the constant C such that the function f(x)= " 1<x<4
0 Otherwise

dx cosx
This is a linear differentia] equation in

S€C x

is a density function, and compute P(X <2),
Solution

Since the given function is a probability density function,

Tf(x)dx =1

i

That is If(x)dx

From the given information

—_—

4
[Cx dx
|
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. 4 _ |
C| — = 1, :>Cg4__l =1 =>21C=1 =C=—
3 21

P(X <2) = jf(x)dx+if(x)dx=j%x2dx

1| ]
=gil51

? :LZS_IS —-_Z__
| - 210 3 ) 63

39. Construct the truth table for (pVq)V—g

Solution :
(pvq)v—q
P |4 |ri(pvg |5:—q |rvs
T | T T F T
r | F T T s
F | T T F T
F | F F T 0
40. If f(x,y)= —)é—tz—f—t,—ﬁ then show that P yéf— =0.
X =Yy ox Oy
Solution

: £x> 12y +2xy X+ Y +xy
tx, = = = to X,
fx,ty) > il 2 f(xy)

f is homogenous and the degree is 0.

By Eulers theorem, x%+ygfy—:n-f=0-f=0

PART -1V
41. (a) Test for consistency of the following system of linear equations and if possible solve:

x+2y—2=5, 3x—y+2z=1x-2y+3z=3, x—y+z+1=0.

Solution .
Here the number of unknowns is 3.
The matrix form of the system is AX = B, where

1 2 -1 3
A_3—12XxB
=l 2307717177 ;5
-1 1 ¢ O
257
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2 - 3] g, -1 3R
3-1 2 l 0 -7 5 -8 R, > R, -3R,
A B] = N
I B R P 4 0 |R—>R-R,
U -1 =1 0 -3 2 —4|R, > R, - R
12 -1 3R
~ 10 -7 -8 |R,
00 32 [R5 7R - 4R,
0 ~4 -16JR, > 4R, - 3R,
1o 3R
~ 10 -7 5 -8 Rz
00 1 4 R, >R /8
0 0 | 4 R, >R, /4
12 -1 3R
~ |0 Tt R,
00 1 4 i
L0 0 o ()_R4—>R4—R3

It is in echelon form ang

p(A) = P([A B))=3

= number of unknowns
The system reduces to
X+2y = 3 L
~1y+5z = §
Z Sgd y=4, x=—]
ie.

41. (b) The velocity

2
—=g|l-—|,
where g and k are constants. If v and x are bogp initially Zero, find v i terms of x
Solution
dv v2 dv
iven i g( k“j vdx kz(k v)
In this equation the variables are separable. On Separating the Variables, e have
vdy _&
k2 _vZ k2
On integrating both sides, we get
__l-[ -’2Vd‘i dv = %J.dx
29 k*—y? k
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1
Ekg(ka_w):zi%x+c (1)

It 1s given that. initi
at, initially both v and x are zero. i.e., when x =0, v =0

Therefore, from (1) we have —llo’k2 = C
ey .. (2)

Using (1) and (2), we get

1 ., )
—Elog(k“—w) = ki)c—lzlogk2

1
—logk? -~ 2 2 8
; log log(k* ~v ) = X
1 ¥ g
2 R* —u k*
kl 2px
== o K
kﬁ_v2 €

2zx \

kK2—v? = ke ¥ orp =k2(1—ei? |
)
42. (a) A rod of length 1.2m moves with its ends always touching the coordinate axes. The locus
of a point P on the rod, which is 0.3m from the end in contact with x -axis. Prove that the
locus is an ellipse and hence find the eccentricity.

Solution y
Let BC be the rod and P(x,y) be a point on the rod which is 0.3m B‘
from the end in contact with x -axis. 0.9
CP=03m, PB=09m o, o
Triangles BEP and PDC are similar. 03
BE _ BP_EP e
“pp _ PC DC 4
BE 09 _ x
N3 DC
1
DC = —3—x
BE = 3y |
| 4 |
|

— —X==X

AB =

AB* +ACT =

3
y+3y=4y

: , 16
BC* = 16y" +-x" =1.44
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* -\'2 = ] . .
= 5 )+ N = 44 which is an ellipse,
16 16

l-xy—yz—zx |

42. (b) Prove that tan™ x + tapn ™! y+tan™ z:tan_‘[x~+y+z—xy——zJ

Solution

FHS = an e tanty 4 gy z

X+ty+z—xyz
. -1 x+y i 1- *+2
= tan 1 +tan™ %= tan_l Xy = tan l—\xy
| Ty 1_Jc-i—y.z l—xy—(xz+yz)
\
1-xy 1-xy
= tap [ X 1+ xR
- tan . l\xyjlz RH.S
LT XY - 2%
43. (a) Identify ¢ ic O=2° 41
(@) Identify the type of conic (e T =1. Find the centre, foci and vertices.
Solution
(=2 (x+1)? s ah
T ———=1 re i :
25 6 presents a hyperbola with transverse axig Parallel to y _axis and
the type is II.
YZ X2
TS_E =1, where X =x+1, Y=y-9
= 25, b2 :16 f—
[
" \g/
_ T=——Dir
e
ae = 5><\‘\/_ /S‘T?\
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xX+y+2z2—-XxyZ
tan ' Xry+vem B2 R.H.S
l—xy—yz—2x

43 (a) (y-2) (_x_+l)__] represents a hyperbola

25 16

J

I |

i
5

Il

5 ﬁ
2

o8 o

Q

Q
Il
w
X

Centre C(-1,2)

Vertices A(~1,7) and A'(=1,-3)
Foci S(—l,ﬁi +2) and S'(—l,—Jél_f +2)

43. (b) Let (x,,y,) bethe point of intersection.

. o8
At(x,y),y ' =—"=m
Y

xy =¢

g -l
At (x[,yl)sy = 7L=m2

I
mm, = —1

The two curves cut orthogonally.

4 ) 0 80y
or  dxor oy or

= M2r—-s)+4r=12r—4s

8 . %% Ozdy

22r-5)+4=25 4r+ 4
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\,

XY e
— X,y
_Cenje\ - 00 =)
Vertices \(O,ira)\* p (;
. = x=-1
e, (0,5) Y=5 = y=7
(0,-5) A(-1,7)
Y=-5 = y-2=-5
= y=-3
A'(-1,-3)
Foci : (0,%ae) X =0 = x=-1
(O,im) Y=v41 = y=41+2
S(—l,\/zt_l+2)
s'(-1,—/41+2)

43. (b) Show that the two curves x’—y*=r" and xy=c’ where c,r are constants, cut

orthogonally.

Solution :
Let (x,,y,) be the point of intersection.

xz—y2=r2
2x—2yy =0
, —2xy x
y=_2_=_
—2Yy

y M
At(x,¥,),Y =y——m]

1

xy=c
xy'+y =0
’ -y

y =—

b

i Yo
At (x, %)Y = xl—mz
|
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X -y
Now, mm, =| =L || —t
Y X

mm, = —|
=  The two curves cut orthogonally.

" ag _a_—
4. (@) Let g(x,y)=2y+x",x=2r—-s,y=r"+2s,r,s€R. Fmda Os

Solution

x
Hence we find ; . / \r,s
R PR D P S SP S Sy ——y—
Ox " Oy or Os or Os
6g 0g @ ox agay
= = 2= 4
o o ar 3y or (2x)(2)+2(2r) =4x +4r
= 4Q2r—s)+4r=12r—4s
O0g _ OgOx Og oy
— ——+——:2 —_ = —
os ~ ax s By B x(-D+2)=-2x+4
= 2Q2r-s)+4=2s-4r+4

44. (b) Find the area of the region bounded by the parabola y* =x and the line y=x-2.
Solution :

To get point of intersection we should solve

the equations.
y: = x
y =x-2
Solve for y
yo=y-2

or yY—y-2=0
(y=2)(y+1) =0
y=2 and y=-1.

From the diagram, the required area A = I(x, ~ xz)dy
-1

where x; is x fromthe line ; x, is x from the parabola

2 32
4 2 _ ) 4 4
A=)O+)-y |dy =|=—+2y-2 | =
[[ov22Jay <[22 ]
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45. (a) For the ¢
. OMplex numpe, 2=342i o ; .
€s€ compley NUMbers for ‘ ' PIOU 2, iz, and z+iz in the Argand plane. Show that
. M the vertices of an isosceles right angled triangle.
Solution
Given that , — : P
at =347 5/,‘\._
Theref 7= ; 4 i
efore, ’Z-l(3+21)=-2+3,j c/g ';z+n\
Let A B, 3 : . % N
nd C be z, Z+1z, and IZ respectively. -4 -3-2-10 1 2 3 gke
- . 2
AB ~\(z+zz)—z‘ =‘—2+3i|2=13 -1
2 1. £ i2 2
BC* =|iz —(2+iz)| =[-3-2i =13
CM2=k—&F=b—$=26
: 2
Since AB° + BC? = cA? and AB = BC, AABCis an isosceles right triangle
45. (b) 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 ¢.

dx
Therefore we have — o x

dt
= ? = kx , where k is the constant of proportionality.
t
@ = kdt
X
On integrating both sides, we getlog|x| =kt +¢c = x=ce" (D)
When t=0, let B=idE, o
Therefore, from (1), we have =%
* = xe" e
When 7 =5, x =3x, from (2), we have
3%, = Hg"
eSk = 9
2
When ¢ = 10, we have x = xe'™ :xo(eSk) =9x,

Hence after 10 hours the number of bacteria is 9 times the original number of bacteria.
ence ¢

46. (a) Two balls are drawn in succession without replacement from an urn containing four red
. (a) Tw :

balls and three black balls. Let X be the possible outcomes of drawing red balls. Find the
all

i acs function and mean for X .
ability mass fun
probabi
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Solution . Then X takes values 0,12 -
Let X be the possible outcomes drawing red balls.

probabilities are given by

P(X =0) = =x

P(X =1) =

X

-

Qi w9 =
X
oI
Il
RIPFN

P(X =2) =

X

QA N 9w
AW AW [N

Therefore the probability mass function is

| x 0 1 2
- fW) {
‘ CPX=x]| 7 7

8
- S 242

dx T

1+ +Jcot x - 12

2
7

46. (b) Show that

OV N oy [N

_dax o7 o
1+\/cotx 12

LR SR

1

1+cot(£+£—x)
6 3

Adding (1) and (2) we get

dx =

——dx
J1+tanx .. (2)

~
I
AN Sy | N

N[N 0 | N
[

I
Solution Let I =

&
I

|
&

+ |+
[@)
§’
=
=

O N C——y | N

N
~
Il
AN o | N
(@]
2
=

~—

I
o k- .
(=} w

Il
w N

I
N

o N
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v Fi i

47. (@) (;ng t;e vector and Cartesian equations of the plane passing through the points
~Jy ’_‘ )’(—19—296), and (6,4,_2) .

Solution

— 30 +6]—2k

StL QL

— — 2] +6k
¢ = 6i+4)-2k
Vector equation is
7 = (1—s—1)d+sb+1C
F o= (l-s—t)(3f+‘6}'—2/2)+s(—i—2}'+612)+t(62+4}—212)s,teR.
x=%x Y-» Z7%
Cartesian equationis | x,—x Y,=% %~ 4| = 0
X=X Y3~ N 23 %
x-3 y-6 z+2
-4 -8 8 =0
g -2 0
(x—3)(16)—(y—6)(—24)+(z+2)32 =0
2x+3y+4z-16 = 0.

Note : Vector equation can be written in a different format also.

47. (b) Find the dimensions of the rectangle with maximum area that can be inscribed in a circle of

radius 10 cm.

Solution

From the diagram the area of the rectangle PQORS 1is y
20c059-205in0 A (10c0s6,10sin 6)
A = 200sin26 S R
' = 400cos26
A" = —800sin26 0 s
Al = 0=>c0s20=0= 0="=0="
2 4
T P 0

When 6 = i A" <0

V4 : .
Hence when 0 = 7’ the area is maximum.

The dimensions are 20cos 6,20sin 6.

1 .
ie., 2()--1—-,2()'~—~ ie., 10J§,10J§ -

NRRRE
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MARKING SCHEME - MATHEMATICS
GENERAL INSTRUCTIONS

i i SIRT ectivity i
The marking scheme provides general guidelines to reduce subjectivity in ¢

marking. The answer given in the marking scheme are Text Book, Solution Book 4
COME book bound. If a student has given any answer which is different from one giy
in the marking scheme, but carries the prescribed content meaning (rigorous), sy

answers should be given full credit with suitable distribution.

There is no separate mark allotted for formulae. If a particular stage IS wrong ap
if the candidate writes the appropriate formula then award 1 mark for the formy]
irrespective of stage marks. This mark is attached with that stage. This is done with th
aim that a student who did the problem correctly without writing the formula should n

be penalised. That is, mark should not be deducted for not writing the formula.

In the case of Part II, Part III and Part IV, if the solution is correct then award fu

mark directly. The stage mark is essential only if the part of the solution is incorrect.

Only a Rough sketch of the diagram is expected and full credit must be given fo

such diagrams that form a part and parcel of the solution of a problem.

In questions on Variable Separable, Homogeneous and Linear differenti
equations, full marks should be given for an equivalent answer and the students shoul

not be penalised for not getting the final answer as mentioned in the marking scheme.
If the method is not mentioned in the question, then one may adopt any method.

Complicated radicals and combinations need not be simplified (for example

NN _}5 10c, etc.)

Important Note : In an answer to a question between any two particular stages of
marks (greater than one) if a student starts a stage with correct step but reaches the next
stage with a wrong result then suitable credits should be given to the related step’

instead of denying the entire marks meant for that stage.
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PART - 11
2241 [22 4
21. 005 1|alo s
2.0 0 10 2 —1|R, >R +R
(2 2
~ 10 5 1 . (1)
0 0 —7|R —5R,-2R,
rank = 3 .. (1)
(or)
22 -1 )
5 1 £ 0
rank = 3. .. (1)
22, Im (3z +47 —4i) = Im[3(x+iy) +4(x —iy)—4i] s (1)
=Im[7x+i(-y—-4)]=-y—4 s (1)
23. Amp=1. - (1)
bellagd -2 (D)
7
—43
24. BT
N
17
o WL
17
-73
(—a)(=p) = 17 (D)
N 43 T3 (on 17x*-43x-T73=0. (D
17 17

25.
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LHS = 3&—[(5.1’)?+(a‘-}’)7+(5":)’2} - (1
But we know that g :(a'-i){+(a.})}+(a.lé)lé

{x([ixf)+}'x(5x})+l€x(a’x]€):3{1‘_

Qy
I
8l

26. Statement : Rolles theorem.

Let f(x)be continuous in the closed interval [

a,b], differentiable in the open interval (g}
and f(a) = f(b). Then there is at least one point ¢ € (

a,b) where f'(c)=0.

To write the theorem withoyt affecting inner me

aning (need not follow word by word). (5
log2 log2 log2 ( l
27. | etar =y | eMax=2T v gy
—log2 0 0
-1 il
28. E(X +5) = E(X)+5=¢ (1)
E(X) = - (1)
29, a*b=(a+3ab—5b2)eZ. - (1)
in Z, closure property is true. . (1)
(or)
Since a and p are integers a+3ab-5p° is also an integer. . (1)
" * satisfies closure property. (1)
30. Y’ = 4ax
2)’}" = 4a (1)
Y= 2w = yoyy ()
PART- 111
31. ladja| = 16 (D
6 2 1
adj(adjA) = 4| 5 2 2 (1)
6 2 3
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I
I+
= Y, N
SR SR N

1
2. ara L 1)
3

32. LHS — wLaw2+b+cm a)z[aw+ba)2+cj

b+ 2y * 2
co+aw ) [aa)+bw +c]

o (1)

=0W+a = - .. (2)

33. 2+3 is also a root. (D)
Sum =4, Product =1, .. (1)
x'—4x+1=0 .. (1)

34. The domain of y=sin"'xis —1<x<1.

2+sinx
<

-1< S <1 which is same as —3<2+sinx<3. .. (2)
T
So, —5<sinx<1 reducesto —1<sinx<1, which gives —%st-z— (OR) .. (1)
. (2+sinx) . T
Thus, the domain of sin '( 3 ) is [——5, —2—}
35. f'(x) = 4x*+32=0 (1)
= x = —2
i) = 1.
As f"(=2)> 0, the function has local minimum at x =—2. .. (D
The local minimum value is f(=2)=-48. (D
36 vV = 7[.‘.” yzdx=7zj:(a2—x2)dx (D)
= &P, (2
37 l+ytanx=secx
- ILF= secx (D
y secx = tanx+c (1)
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|
CZE—]
38. | 2 l
xdx
<2) = =|=
P(X <2) jf(x)dx+! fnds=[ o7
7
63"
39. (Pv@V—q
P4 |ripvg |s:i—q rvs
T| T T F T
T|F T T T
L e |
ET T F T
F F T T
Third, fourth, fifth column - each ope mark
40. f is homogenous and the degree is 0.
x@+y@ =0
ox oy
PART -1V
) id! Ty N _; 3R,
3 -1 2 1 0 -7 5 -8R, >R -3R
41. (a) [A B] = ~ 2 ™ 2 i
1.2 3 3 0 4 4 0R>R-R
111 -1_ Lo 3 2 4R >R-R
1 2 41
L1075
0 0 3 R—>7R ~4R,
0 0 — _16R—>4R -3R,
1 2 -1 3R
N 0 -7 5 -8|R
LO 0 1 4_R4—)R4/—4
1 2 -1 3R
~|0 T 5 IR )
00 1 4lR .2
LO 0 O 0_R4_)R4—R3
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P(A) =
PlLA -
X - l([ B)‘3=numberofunknown s (1)
= =] y:4, 72=4
. : (2
41. (b) S, )
P Ry L (1)
-E]Og(kl_vz) = %x+(‘ (1)
Whenx=0 - %
] 2
—Elogk = (1)
2 2o -
k*=v? = k% * or v2=k2(l—e "2] s ()
42. (a) Rough diagram .. (2)
y
A
B
0.9
El X N\ P(x,y)
0.3
D C
A
2 2
= xg + }; = 1.44 which is an ellipse. (2
(%) (&)
242
e = —\3{_— s (1)

Note : This problem can be solved using trignometry also.

42. (b) LHS = tan"x+tan” y+tan"'z

= tan“[lxjg]ﬂan"' Z (1)

=tan | ———— o)

1—xy.
X+y+2—xyZ
1-xy
Y I . S—
=0 Ty (xz+ yz) <)
1-xy
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(1)
44, (b) Rough diagram
}
/)
X =
0 y
0
-1
. (D)
The limits are y =2 and y=-1.
F (D)
A= [[+D-yd
-1
_9 .. (2)
2 .. (2)
45. (a) Rough diagram
Im
5
4 '
C*
7N A
1 '.: 3
B N mpeo 1,23 4 Re
-1
-2
Given that z=3+72i.
Therefore, iZ =1 (3+2i)=—2+3i
Z+iz=(3+2i)+i(3+2i)=1+5i
Let A, B, and C be Z, z+iz, and iz respectively.
AB’ =](z+iz)—z|2 =|-2+3i =13
o —[e-ief =l5-if =26 o
AB’ +BC2 —CA’* and AB= BC, AABC s an isosceles right triangle (D
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dx -1
= = kx
45. (b) = ar
kt (]
X = ce
When =0, let x=x,
£ = X,
X = .\i“c“ (1
When 1 =5, x=3x,
3x, = )cnes'l
et =3 (1)
When 1 =10 ‘

10k [ Sk - .
X = xoe :xn(" ) "9“‘0

After 10 hours the number of bacteria is 9 times the original number of bacteria.

.0)
x 0 1 | 4 ]
2]
SIRRENE S

46. (a)_Lhe probgpih‘ty mass function is

Mean = § . (2)
7
%
, a8 L
£l+\/cotx 12
6
3 | : l
I :j dx = I da Q
%\/1+cot(£+z—x) 2 /1+tanx
6
%l+ cot x b
21 = dx — dx
'[ 1+ cot x '[ s (2}
6 6
-1
6 (D)
V4
T (D
47. (a) -
d =3i+6]-2k
b ——i-2j+6k
¢ — 6i+4)-2k
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Vector €quation i

ro= (=s—p)

3; +67-91 3 - - R A
J 2’( +85|— - 2 : : s r
Cartesian €quation ig ) ( J +6k)+t(61 +4) 2k)s.t eR.
=3 y-6 242
4 8 8 |-0
\ 3 2

2x+3y+4:-16 — 0.

The ve 10N ¢ '
clor equation can be written in a different format also.
47. (b) Rough diagram

 Note :

y
l (10c0s0,105sin )
S R
]
» X
E 0
The areca of the rectangle 1s
A = 200sin20
A" = 400c0s20
A" = —800sin 26
T b 4
A~=.0=> cos28=0 = 30:? =>()=:
;r "
When 6 = —, A" <0
4
When 6 = x _the area is maximum.
4
The dimensions are 10\[5 cm, 10\/5 cm.
275
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HIGHER SECONDARY SECOND YEAR
MATHEMATICS

MODEL QUESTION PAPER -6

[ime Allowed: 15 Min + 3.00 Hours] [Maximum Marks:90

[nstructions: (a) Check the question paper for fairness of printing. If there is any
lack of fairness, inform the Hall Supervisor immediately.
(b) Use Blue or Black ink to write and underline and pencil to draw
diagrams.
PART -1
Note: (1) All questions are compulsory. 20x1=20

(ii) Choose the correct or most suitable answer from the given four alternatives. Write the
option code and the corresponding answer.

LIf x'y' =e",x'y! =¢€" A, = o A, = —— A, = ~ ., then the values of x and )y are
' ' n d °~ |c n c
respectively,
[} g™, gt (2) log(A, /4,).log(A, /A,)
(3) log(A, /A, ).log(A,7A,) (4) > Pe'M'D
2. In the case of Cramer’s rule which of the following are correct?
(i) & =9 (i) A=#0 .
(iii) the system has unique solution  (iv) the system has infinitely many solutions
(D) (1) and (iv) (2) (i1) and (iii) (3) all (4) none :
3. If z=x+iy is a complex number such that |z +2 |=| z— 2], then the locus of z is
(1) real axis (2) imaginary axis  (3) ellipse (4) circle
3
4, arg( = ) =
-]~
St 2n 3) % @ -Z
(D ) (2) - i (3) 2 2

S. Which number is not possible rational root of 4x” +2x*—~10x’~5=0 (According to Rational
Root Theorem) ?

(1 -1 @) .Z. 3) % @ s
6. cot ‘(M)+tan '(m)zu,then cos2u is equal to

(1) tan’ 2)0 3) -1 (4) tan2a
7. For the parabola (x —h)> = —4a(y — k) , the equation of the directrix is

(1) y=«k (2) y=a 3) x=k+a (4) y=k+a
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8 Two tangents are drawn 1o the hyperbola

CLICK FOR MORE

Y. _ | parallel t0f

4

One of the points of contact of tangents on the hyperbola 1$

9 !
‘“%lﬁ'ﬁ' (2)

; ) i . . . . ane r (i /
9. The angle between the line 7 (1 +2j- 3% ’ st( 2+ ) 2k ) and the plan
(4) 9O

(1) o

9

w}ﬂ' 3
-~ ¥ A -~ /

—

(2) W

9 |

(3) "'\/"
A/

2J2 Vi

(3) 45°

10 Which of the iulhmmg statement 18 incorrect”’

(1) 1f two lines are coplanar then their direction ratios must be same

(2) two coplanar lines must lic in a plane

(3) skew lines are neither paralicl nor intersecting

(4) 11 two hines are paraliel o interae ting then they are coplanar

www.Trb Tnpsc.Com

I'1. The number given by the Mean value theorem for the function

(2)

(12

12, The slope of the tangent to the curve /(1)

(1) 43 (

13 I' fla+b- x)dx

(1) fa)- f(b)

14. The value of Iul -

1

11000

15. The order and degree of dzl = AV 008 | -

(1) 2, does not exist

16. For a certain substance, the rate of chan
proportional to the vapor pressure and i

The corresponding differential equaton 1s (k 1S constant

5

ar P
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Y

2§ f{x)dx
¥

J
O dy s

y 1
10100
L}

(2) 2.1

(2)£=k~r‘

A 3

s dr at

Py

(Ho

|
(3
10010

dh
are
dx

(31,2

dpP

(3) — =k

dar

278

nversely proporn

-

D

ge of vapor pressure p With respecy ¢
. O te
10nal 1o the square
of proportion i

P
T

-
X

he straight lin¢

(4) W3 02)

" 4-0

l." [l.)l IS

(4) 18

F i dy

1000 ]

4)22

mperature T 18
I'the temperature.

“iily )

(4) dp
a7 =k - P
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18.

19

20.

Note:

21

22,

23,

24,

25.

26.

21.

28,
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If the function f (x):l—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?

(1)0 and 12 (2) 5Sand 17 (3) 7 and 19 (4) 16 and 24

If f(x)= {2x i S.a is a probability density function of a random variabl
0 otherwise e, then the value
of a is
(H1 (2) 2 3)3 (4) 4
A binary operation on a set S is a function from
(1) S—S 2) (SxS)—S (3) S —(SxS) @) (Sx8)—(SxS)
Which one of the following is correct?
() B1+,[2]=[5] (2) [0]+,,[12]=[0]
(3) [4]1x[3]1=[12] (4) [S1x[4]1=1[2]
PART -1I

(i) Answer any SEVEN questions. 7x2=14
(ii) Question number 30 is compulsory.

0 2 0
If adj(A)=| 6 2 6/, find A™".

-3 0 6

Findz™, if z=(2+3i)(1-i).

If @ and B are the roots of the quadratic equation 2x”> —7x+13=0, construct a quadratic
equation whose roots are a”and f°.

Identify the type of conic 11x* —25y” —44x+50y—256=0

Evaluate the limit 1im(sm ”"‘) .

x>0\ sinnx

The relation between number of words y a person learns in Xx hours is given by

y=52Jx,0< x<9 . What is the approximate number of words learned when x changes from
1to 1.1 hour?

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

N T
The probability that a certain kind of component will survive a electrical test 18 i Find the

probability that exactly 3 of the 5 components tested survive.
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29,

Note:

31.

32.

3.

34.

35.

36.
37.

38.

49,

Note:

41.
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: 9
On Z y defme ® by (m@,l):’nn +nm :‘v’m,n EZ. Is ® binary on Z K

—7is 2.
Show that the area of the region bounded by y =sinx,x = 0 and ¥=7 15

‘ PART-1II 1%3=3
(1) Answer any SEVEN questions.

(i) Question number 40 is compulsory.
Test for consistency and if possible, solve the system of equations

2+2y+2=5, x-y+z=1, 3x+y+2z=4,byrank method.

Show that the equation z* =7 has four solutions.
Solve the equation sin* x—5sinx+4=0

. 3
Find the equation of the ellipse whose length of latus rectum is 8, eccentricity 15 the cenir

is (0,0) and the major axis is on x -axis.

Forces of magnitudes 5\/5 and 10\/-2_ units acting in the directions 3f +4j+5k and
107 +6 -8k, respectively, act on a particle which is displaced from the point with position
vector 4i —3j—2k to the point with position vector 6/ + j—3k . Find the work done by the
forces.

Find the equation of the parabola with focus (—\/E, O) and directrix x= \/—2_ .

The time T, taken for a complete oscillation of a single pendulum with length [, is given by

. ’l . . ) :
the equation T =27, [—, where g is a constant. Find the approximate percentage error in the §
g p:

calculated value of T corresponding to an error of 2 percent in the value of .

Evaluate : r ———L(i)———
0 f(x)+fla—x)
Solve the following differential equation : % = i &"
1
Find the value of tan™'(=1)+ cos™ (Ej +sec”(-2).
PART -1V

Answer all the questions. 7x5=35

-4 4 4 1 -1 1
(a) fA=|-7 1 3| and B=|1 -2 -2 |, find the products oAp and BAand hence

5 3 -1 2 1 3

solve the system of equations x—y+2=4X-2y=22=92x4y43,
(OR) '
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(b) If X isth i
€ random variable with probability density function

X=1, 1£x=2
f(x)= —Xx+3, 2<x<3
0 otherwise

find the distribution function F (x) .

42. (a) A bridge has a parabolic arch that is 10m height in the centre and 30m wide at the bottom.

Find the height of the arch 6m from the centre, on any one side.

(OR)

(b) Evaluate sin {sin‘1 (§)+ sec” o) )
5 4
. (a) Find the equation of the circle passing through the points (1, 1), QD W3.2)

(OR)

(b) Prove that cos(ca + ) = cos @ cos [—sinasin S, by using vectors.

43

44. (a) 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?

(OR)
(b) Show that p «<>g=(p >gnrlg—>p)-
45. (a) Find the volume of the solid generated by revolving the region bounded by the curve

y =_i- > —16, x >4, the y-axis, and the lines y=1 and y =6, about y-axis.

(OR)
(b) Solve ( x? + y*)dy = xydx . Find the value of x, when y(1) =1 and y(x,)=e.
1

46 (a) Find all the values of (-3~ i)

(OR)

x+y ou

f u=sin"" show that x@“*‘}’—:-l—tanu
(b) I Gy ) Ve 2 :

47. (a) Find the vector and Cartesian equations of the plane passing through the point (—2,-2,4)
and perpendicular to the planes 6x+4y—6z=>5 and 10x—8y +2z=1.

(OR)

(b) Examine the local extrema and points of inflexion for the curve

16 :f;:x-‘ _8x* +16x+5.If so, find them.
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R- \% |
MODEL QUESTION PAPE
ANSWERS
PART - 1I
g‘; Option Answer  No. | ﬂ/f\
1. ()] e(Al/A.w) , e(Az/As) 11. 3) i
////’/\
2. | @ | (i) and (i) 2| @ |48
///
[ b
3. @) Imaginary axis 13. “) Ia f (x)dx
R
RY/4 I
| e |7 141 @ | To100
4 .
5. ) = 5. (§)) 2, does not exist
6. 3) =] 16. A3 k. =k Esl
drr=y 12
7. @ | y=k+a 17. (4) |16and?24
9 1
8. 3 (m,—EJ 18. 1) 1
9. A3) B
45 9.1 @ [(Sx8)>s |
if two lines are coplanar then
10. 1) their direction ratios must be | 20 4
same - ) [5] X6 [4] = [2]
I |
) . .\—_’/
For writing the correct option and the answer — ope mark.
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PART - 11
0 -2 0
21. It adj(A)=| 6 - ~6 |, find A"
Solution
0O -2 0
ladjAl =| 6 2 —6|=2(36-18)=36
-3 0 6
= 1 .
A" =4 (adjA)
(adjA)
i 0o -2 0 1 0o -2 0
=+—_1|6 2 -6|=*=|6 2 -6
\/% -3 0 6 6—3 0 6
22. Findz™, if z=(2+3i)(1-i).
Solution
¢ = (2+3i)(1-1)=Q2+3)+(3-2)i =5+i
- 1N
¢ z 5+i

(5-i) 5-i 5 .1

(5+i)(5-1) 5+ 26 26

7! i_il

26 26

23. 1
2
equation whose roots are o’ and f°.

Solution

Sincea and f are the roots of the quadratic equation, we have

7 13
a+fB =— and aff =—.
p 2 p 2

Thus, to construct a new quadratic equation,
’ . i i ’, _3
Sum of the roots = a” + f~ =(a+ ) —2af =—.
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7 2 2 169
Product of the roots = a”f° :(aﬂ) :T

: .., 3 169
Thus a required quadratic equation 1§ X~ + Zx+ >y =0.

(or) 4x*+3x+169 =0
24. 1dentify the type of conic 11x* —25y* —44x+50y—256=0.

Solution
0

0-4(11)(=25) >0

11x* =25y —44x +50y — 256
B’ -4AC

It represents a hyperbola.

25. Evaluate the limit lim ( Sin mx) )

=0\ sinnx
Solution
. sinmx . cosmx-m m
lim = = lim—m— = —
0 sIn nx 0 cosnx-n n

26. The relation between number of words y a person learns in x hours is given by

y=52Jx,0<x<9 . What is the approximate number of words learned when x changes from §
1 to 1.1 hour?

Solution

y = 52x
2

1
dy =52-—=dx =~
x v

2Wx

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

(0.1) = 2.6 ~ 3 words.

Solution
The family of straight lines passing through the origin is y=mx, where m is an arbitrary
constant.

@y _
dx

m

. dy dy
Replace m with — we get y=x—.
p e get y I

This is the required differential equation.

28. The probability that a certain kind of component will survive 3 electrical tegt ig 3 Find the
probability that exactly 3 of the 5 components tested survive.
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50Iuti0n
I

Here n :5,/):% and g =~

- ()

. Im.nel.ls @ binary on 77

59, On 7, define ® by (m®n)=m"+n

Solution
tbein Z.

When n is a negative integer then m”
Hence ® is not binary on Z.
30. Show that the area of the region bounde

. . m
is not an integer and hence m’" +1 need no

d by y=sinx,x=0 and x =7 18 2.

Solution

The required area lies in the first quadrant and hence the area

n

= ]iydx= Isinxdx =[—cosx];z P,
0

0

PART-III

ble, solve the system of equations

31. Test for consistency and if possi
3x+y+2z=4,by rank method.

Ix+2y+2=5 x—y+z=1
Solution

2x+2y+z=5,x——y+z=l, 3x+y+2z=4

2 2 1 5]
The augmented matrix [A B] FAV W RY
3 1 2 4

1 -1 1 1

~ |0 4 -1 3|R,>R,-2R
0 4 -1 1|R,—>R,-3R

1 -1 1 1

~ 10 4 -1 3

0 0 0 -2|R >R -R

., p(A)=2, p(lAB)) =3
The system i inconsistent.
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32. Show that the equation :* ~ 7 has four solutions.
Solution
We have z 5

> |zl =0, 00 |z 1.

- s _d
|z]=0 = :,-()isusolution.|;}=—.l:>;;=l:3;=;‘

Given ' =7 ' =
-~

It has 3 solutions. Totally the equation has four solutions.
33. Solve the equation sin® x - Ssin v+ 4 - 0
Solution

Lcl Sin.\' =y
The given equation becomes v -Sy+4=0
e, (v-4)y-1D =0
e, y =4,

l.e., sinx =4 which is not possible and sinx =1 = x =

N

The general solution is x = (—1)" g— +nr, ne’Z

34. Find the equation of the ellipse whose length of latus rectum is 8, eccentricity is g , the cent

is (0,0) and the major axis is on x -axis.

Solution

: 2 2
Since the major axis on x -axis and the centre is (0,0), the equation is ; % y_ﬁ =1.
a b

Y

2
Given that, =8

sl e | ¥

But b’ =a’(1-¢*)

(.9
4 2=
. a( 25]

2
4

W

= a=
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, 625
a = —
16

b* = 4a=25.

Thus the equation of the ellipse i —xz— i =1
ipse is 625 + s
16

the directions 30 +4}'+5/€ and

35. Forces of magnitudes 5J2 and 1042 units acting in
107 +6] —8k , respectively, act on a particle which is displaced from the point with position
vector 4 —3j—2k to the point with position Vvector 67 + ] —3k . Find the work done by the
forces.
Solution
- . 3 +4]+5k o0 4745k
Let F = S2F _sp =3 +4j+5k
I I J50
o . 107+6]—8k s 3 gf
F = 10\2F o " =10/ +6] -8k
2 2 /200
-. Resultant of the given forces F= I_T; + 1_7;
F o= 131+10j-3k
-, Displacement vector i = (6 +j-3k)—(4 —3 85
g 24j—k
Hence, work done W - = I?-c—i=(13f+10}'—3]€).(2{+4}_/€)
w = 69.
36. Find the equation of the parabola with focus (—\/5 ,O) and directrix x=+/2.
Solution
The fixed point and the ﬁxe;i'fl)ine are given ” e \/5
P =—e=1 P(x, y)
PM
SP* = PM’ ( 5 )
2 —2,0
2 5 X — \/—2_ S
= _2-x) +y =
(= =[5
ie, Y= —4\/5)(
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az :62
16
b’ =4a=25,

Thus the equation of the ellipse is x—2 + y_z =1
625 25
16
3. FOfces AOf }nagnitudes 5J2 and 10V2 units acting in the directions 3 +4}'+5/€ and
10i +6 jr8k, respectively, act on a particle which is displaced from the point with position
:ector 41 -3j -2k to the point with position vector 6i + j—3k . Find the work done by the
orces.

Solution

Let F, =5J§13;=5J§3_’ﬂi5f:35+4j+5;2

50

5 1 10f 467 -8k .z 5 of
7 = 1042F, =1042 ~10i +6] -8k
. 2 200 £

-. Resultant of the given forces F= F’l + }72

=

i

138 +10j -3k

(61 + j—3k)— (4 3] —2k)

. Displacement vector d

2% +4j-k

ﬁ-Zi’:(13§+10}—312)-(2{+4j—1€)

Hence, work done W

W = 69.
36. Find the equation of the parabola with focus (—\/5 x 0) and directrix x=+/2.
Solution
The fixed point and the fixed line are given =2
PM
sp> = PM’
5 x \/5 2 S (—JE,O)
) —
J2-x| +
= (2 x) +y [ 7 ]
ie., y2 = —4\/§x
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Parabola is open left and axis of symmetry as x -axis and

(0,0).
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Then the equation of the required parabola is

(y-0)

the equationT =27 \/Z
8

calculated value of T corresponding to an error o

Solution

Take log on both sides

logT

:>ldT
T

£x100

T

N x100

appropriate percentage erro

38. Evaluate: IO 0+ Fa—x

Solution

I'= j: £(x)

Applying the formula

Model Question Paper 6-An:
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= —4\2 (x-0
y2 = —4\/_2_ X.
37. The time T, taken for a complete oscillation ofas

where g is a constant. Find the ap

!

= 2758

4
27

_ 2

"%

—logJ_-

www.Trb Tnpsc.Com

g

(0, 0)

)

vertex

o/

X
w

/_

\

ingle pendulum with len
f 2 percent in the value of 7

g %x100=2 (given)

+ = logl

11

& Of-

—-=dl

g |

-1,
21
= —-1-X2

2

rin T is 1%.

dx.

fx)

+ f(a—x)

I'= j.() f(a_x)+f(a~(a—x))

swers—Marking Scheme

100)

dx

j f(x)dx I f(a—x)dxin equation (1), we get

dx

288
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_ a f(a—X) | o (2)
= dx .
* f(X)+ fla—x)
Adding equations (1) and (2), we get

21 = [ AC)) a  fla=x)
jo f(x)+f(a—X)dx+I° fx)+ fla—x)

_ af(x)+f(a—x)dx
* f()+ fla-x)

= rdxza.
0
Hence, we get I = %.

39. Solve the differential equation % =xye"

Solution
dy = xe* -dx
y .
Iﬂ = Ixexdx+c
Yy
logy = xe*—e* +c.

ONE N
40. Find the value of tan™' (1) +cos™ (E) +sec(=2).

Solution
y af1
tan~' (1) +cos™ [%)+sec_l(—2) = —tan™'(1) +cos 1(5j+[7r—sec“' (2)]

VAN ( 7[) 3z

= S+ +|x-Z ==
4 3 4

PART -1V

4 4 4 L =l 1
1 3| and B=|1 -2 -2/, find the products AB and BAand hence

41. (a) IfA=|T
5 -3 -1 2 1 3

solve the system of equations x—y+z=4,x-2y—-2z=9,2x+ y+3z=1.
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Solution
(4 4
AB = | -7 1
i 5 -3
1 -1
BA =11 =2
_2 1
AB =

171 =1
311 =2
-1][2 1
1[4 4
=211-7 1
35 -3

BA=8I. That is, (%A]BzB(

1

CLICK FOR MORE

0
0|=81
8.1

e
0|=81
8_

_Ajzl,Hence, B =1
8

Writing the given system of equations in matrix form, we get

1 -1 177 4 x
I -2 2yl =19 . Thatis, B|y|=
2 1 3 | 2] 1 2
x| 4 4
1 1 1
so.| v| = 89| <( 4] 9|4
L 2] 1 1

Hence, the solutionis x=3, y=-2, 7=_1.

4

o

- S Al

-16+36+4
-28+9+3
20-27 -1

41. (b) If X is the random variable with probability density function

x—1, 1<x<?2
f(x)= —x+3,] 28 0<N,
0 otherwise

find the distribution function F (x).

Solution

By definition F(x)=P(X <x)= ji f(x)dx

When x<1

When 1<x <2

F(x) = P(X <x)= Ide:O,

F() = PCS 0= [ Odes [(x-1) g

0{
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When 2Sx<3

X

Fx) =P(x <x)= dex+i(x—1)dx+I(3—X)dx
-0 1

272 ) x
O[Q)} J{_(w) }
2 2
1 2
_Po0 1-G-x) (3
2 2 2
F(x) = P(X <x)

When x >3,

X

= ide+i(x—1)dx+i(3—x)dx+j04x

2 3
2 3
=O+[—(x—1)2} +[—(3_x)2} +0
2 2
1 2
2 2
0, x<1
2
(x—21) N 2.
F(x)=1 )
1—(3—;), P <3
b 3<x

42. (a) A bridge hasa parabolic arch that is 10m height in the centre and 30m wide at the bottom.
. Find the height of the arch 6m from the centre, on any one side.

Solution

E » X
10l ND6.y)

6 \B (15,-10)
c \

A/

2 —_—
Let the equation of the parabola be x° =—4ay.

—10) is a pointon the parabola x* =—4ay .

B(5,
- 15* = —4a(-10)
22,5 = 4a
10
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X

1 2
When 2553 F(x) = P(X )= [ 0des [(x-1)ds+ [(3-x)dx

2

1) T 3-x) '
e 2]

2 _ 2
_P-0 1-(3-x) | (3%
) 2 2
When x >3, F(x) =P(X <x)

= j0¢x+i(x—1)dx+‘|3'(3—x)dx+j0dx

3

x—1) ’ 3-—)6)2
ofe] o]

0, x<1

2
(x—l) , 1<x<?2

F(x)=1

75
1_(3—;) o < &

1 3<x

A bridge has a parabolic arch that is 10m height in the centre and 30m wide at the bottom.
42. (a) Find thf height of the arch 6m from the centre, on any one side.

Solution

E

' X
~<SD6,y)
10
/ 6 \ 3 (15,-10)

B
A/ c X

2 —_—
Let the equation of the parabola be x~ = —4ay .

B(15,-10) is a point on the parabola x* =—4ay .
- 157 = —4a(-10)

_2_2—5—:461

10
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.. The parabola is x* = ﬁy

10

Let DE =y
D(6, y) lies on the parabola
L 36 =222,
10 ~
y = _%—60 =-1.6.
225
DE = 1.6m

Height of the arch 6m from the centre is

CD = CE-DE=10-1.6=8.4m.

42. (b) Evaluate sin[sin‘(%)+se¢'(%ﬂ.

Solution
Let sec™ % =6 .Then, secf = % and hence, cos@ = i ) 3
3 5
Also, sinf = é = stin’l(—) =sec ' = 4
> 5 4
w_, (3
Therefore, sin”' 3 ¢ see (2) = 2sin” [—)
5 “4 5
We know that 2sin™' x =sin"’ (2x\/1 1] )
_ 3 - 3 3 3 . -1 (24
. -1 — | =SIn 2x— l—(—) = SIn (_)
2 sin [5) { . . =
. Q-1 3 =1 5 o | ﬁ _g Sin 24
Hence, sin|sin s +sec| ]| = sin| sin L = ce _2_56[_1’ 1].
43. (a) Find the equation of the circle passing through the points (1,1),(2,-1), and (3,2) .
Solution
Let the general equation of the circle be
X +y +2gx+2fy+c =0 (1)
It passes through points (1,1),(2,—1) and (3,2) -
= 2)
Therefore 2g+2f +c =2 o

i 2
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4g-2f+c =5 .3
6g+4f+c = —13. - @)
(2) - (3) gives Dp4df =3 .(3)
(4) (’3) gives 2g+6f = -8 (6)
(5) + (6) gives # o
' 2
Substituting L 2
= _—in(6), g=—7%
f 5 (6), =75
Substituting f = __12_ and g :_% in(2),c=4

Therefore the required equation of the circle is

2 +y +2(—§jx+2[——l-)\'+4 =0
] 2)

(or) X4y -Sx-y+4 = D

43. (b) Prove that cos(a+ J3) = cos acos B —sinasin B, by using vectors.

Solution

Let Gd=0A and b =0OB be the unit vectors and which make angles
a and S, respectively, with positive x-axis, Draw AL and BM

perpendicular to the X -axis.

Then A 1S (cosa,sina),B is (cos 3,sin 3) .
So, OL-OL|i =cosaf,—L—/i=|'lZ|sina(—}).
Therefore, i = OA=OL+ [A=cosai —sinaj .-
Similarly, b = cos ,Bf +sin /3}
The angle between a and bisa+f,
By definition a-b =|\al |l§|cos(a+,3) =cos(a + fB) )
By their values a-b = (cosai _sinaj)-(cos Bi +sin f]) = cosacos —sinasin ()

From (1) and (2), we g¢t cos(a + B) =cosacos f—sinasin B.
Note: (1) The points A and B can be taken in the first and fourth quadrants also
2) The result can be proved by drawing a unit circle also. .

44. (a) A conical water tank with vertex down of 12 metres height has a radius of 5 metres at th
€

top. If water flows into the tank at a rate 10 cubic m/min, h :
) , how f:
ncreases when the water is 8 metres deep? ast is the depth of the water

293 i
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Solution 5
=]

-/ .
/.

dv
Y =10: find d~h when h =8

dr dt
rsY o
v:_]_f[r:h:-]—ﬂl—;-‘h‘h
3 3 (12)
257 r = :
V = h -= 7
35144 h 12
S
dv 2 ol
dt 3Ix144 dt
10 = —2—5—7£x82x£1—h—
144 dt

dh
— = —2— m/min.
dt 107

44. (b) Show that pé—»qs(p—)(/)/\(q%p)-

Solution

F|F ol Ao, T
From the table, p <> gand (p > g (§=.p) arc equivalent.

nd the volume of the solid

generated by revolving the region bounded by the curve

45. (a) Fi
33

y = Z\/.x‘ 16 . x>4,the y-axis, and the lines y =1 and y =6, about y-axis.
Solution y
)

: , P o y=6

e is a portion of ’
p 0 \ y= 1

3 5 ¥y Y .
y=- Jx'i-16= A Y _ 1. So, the given curv
4 16 9 1
. O ‘A‘t
~1 and y=6and 1t lies \

oy .
the hyperbola 7 : ,9 _ | between the lines v

above the X~ axis.
gcncralcd 1S

6 5 of 4 \" '
v /!Ii dy /rf g\ ;\/‘) ) } dy ,,.( l:’ JJ‘"'(() ; »’1)1\'

16 \( y 16 ]
”( 1{()‘- 4 /z{ J(S-l +72) 224rn

The volume of the solid

|

9 )L 5,
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45. (b) Solve (x? 4 ,
' X+ ¥y = xydx | Find the value of x, when y(1)=1 and y(x,)=e.
Solution

dx _x'+y
dy Xy
dx _x .y
dy 'y x
X =vy
v+ydv +
— =y —
dy %
yﬂ—l
dy v
d
vdv=—y—
X
v2
—2—=logy+logc
1 £*
yc=e2[y2]

When x=1 y=1 = c=+e

1{&)
we =€

When x = Xx,, y=e

|
|
N

e =

3
2 2¢°
x()

p—
1
46 (a) Find all the values of (—\/5_,')* _

Solution
ﬁ i = r(cos@ +isiné)
r 2
n Sn
6 6

¢ 7t
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~J3-i

I
[\
| . ]
(@)
o
723
|
¥
O\l,})
b U
+
2.
=
|
N
O\\N
| 1

! r = -5
(_ﬁ_i)ﬁ = 23| cos _Zf)ﬂ'sin( )

i - -5
= 27 Cos 12k6 5)71"‘"131[1(12]( 7[],/(:0,1,2-

-

46. (b) If u=sin™ Xty , show that x@+ya—u=ltanu.
Jx + \[; ox ~ oy 2
Solution
Note that the function u is not homogeneous.

X+

y . y
But “\/J—H \/—y_ 1s homogeneous i.e., sinu is homogeneous.

Let f(x,y)=——"=

\/—+\/._ =sinu
flx,ty) =

N tllzf(x’ y) .
\/_

Thus f is homogeneous with degree —;— »and so by Euler’s Theorem we have

xg +y g = 4 f
Ox "oy \2
Now substituting f =sinu in the above equation we obtain
X o(sin u) 6(s1n u) _ _ 1. sinu
Ox Oy 2
xcosua—u+ cosu—a—li = —l—sinu
x T M T 2 .. (19)
Dividing both sides by cosu we obtain
Ou  Ou 1
X—+y— = —tanu
Ox = Oy 2

47. (a) Find the vector and Cartesian equations of the plane passin

. g through the point (-2,-2.4)
and perpendicular to the planes 6x+4y—6z=5 and 10y

== 8_V + 2Z =1.
Solution

d

20 2]+ 4k
6i +4) -6k

L3t
I
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V= 10{ -8+ 2k

The plane
asses a Doi
P ‘ es through a point and parallel to two vectors.
Vector equation is

F=d+su+tv s,telR

(—25—2]’+4I€)+s(6f+4}'—6I€)+t(10§—8]’+2]€)

~i
Il

Cartesian equation is
X = Xy Yy - g
b m, n | =0
L L n,
Here (x,,y,,7) = (-2,-2,4)
(l],n'l],n]) = (6’4’—6)
(lz,mz,nz) = (109_8’2)
x+2 y+2 z-4

The equationis | 6 4 -6 |=0
10 -8 2

5x+9y+11z-16 = 0

47. (b) Find whether local extrema and points of inflexion exist for the curve

&3 %x3 —8x% +16x+5. If so, find them.

Solution

f(x) = %x3—8x2+16x+5

fi(x) = 4x* —16x+16
f"(x) = 8x-16
F(x) =0 = 4x’-16x+16=0
— X’ —4x+4=0 = x=2
When x =2, f"(x)=0

There is nO information regarding local extremum.

f'(x)=0 = 8x-16=0 = x=2

o } >
- 00 2 o0
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Consider (—o,2)

Take x = (

f!!(x) < 0
Consider (2, 0)

Take x = 3
f"(x) > 0

Thus x=2 changes the sign of £"(x) from negative to positive.
Sox=2 gives a point of inflection.

The point of inflection jg (2, f (2)) (2,ﬂ).
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MARKING SCHEME - MATHEMATICS
GENERAL INSTRUCTIONS

The i . C .
§ marking scheme provides general guidelines to reduce subjectivity in the
marking. The answer given in the marking scheme are Text Book, Solution Book and
COME book bound. If 3 student has given any answer which is different from one given

in the marking scheme, but carries the prescribed content meaning (rigorous), such
answers should be given full credit with suitable distribution.

There is no separate mark allotted for formulae. If a particular stage is wrong and
if the candidate writes the appropriate formula then award 1 mark for the formula
irrespective of stage marks. This mark is attached with that stage. This is done with the
aim that a student who did the problem correctly without writing the formula should not

be penalised. That is, mark should not be deducted for not writing the formula.

In the case of Part II, Part III and Part IV, if the solution is correct then award full

mark directly. The stage mark is essential only if the part of the solution is incorrect.

Only a Rough sketch of the diagram is expected and full credit must be given for
such diagrams that form a part and parcel of the solution of a problem.

In questions on Variable Separable, Homogeneous and Linear differential
equations, full marks should be given for an equivalent answer and the students should

not be penalised for not getting the final answer as mentioned in the marking scheme.
If the method is not mentioned in the question, then one may adopt any method.

Complicated radicals and combinations need not be simplified (for example

J7, J82, —}5—, 10c, etc.)

Important Note : In an answer to a question between any two particular stages of
marks (greater than one) if a student starts a stage with correct step but reaches the next
stage with a wrong result then suitable credits should be given to the related steps

instead of denying the entire marks meant for that stage.
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PART - 11

Il

ladjA| = 36

A'l=+ 1 (adjA)
J(adjA)

0 -2 0

i-lg 6 2 -6

-3 0 6

22 2 = (243)(-i)=5+i
4 S

.———I—-—

T2 26

2

23, Sum of the roots

Product of the roots

. 169
a’p’ =(ap) — V8

Quadratic equation is x” + 4 X+ 12—9 =i}

(OR) 4x*+3x+169 =0

24. 11x* —25y* —44x+50y =256 = 0
B -4AC = 0-4(11)(=25>0

It represents a hyperbola.

. sinmx . _Ccosmx-m
25. 1 = lim———
xl—rg sin nx xl—r>13 cosnx-n
=
n
26. y = 52Jx
1
dy =52-—=dx
y 2\/;
o 27?(()_1) = 2.6 ~ 3 words.
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PART - 11

36

1
-~ Jladia)

0 -2 0

Il

Iade|

(adjA)

=
i
o

I
I+
I
(o)
o
|
o)

72 2 = (2+3)(1—i)=5+i
-0 5 .1

__——I__—

T2 26

Sum of the roots

3]
(95

2 2 2 _ 169
@ f =(af) =

1]

Product of the roots

Quadratic equation is x* + % X+ %9— =0.

(OR) 4x*+3x+169 =0

24. 11x* —25y* —44x+50y —256 = 0
B*—4AC = 0-4(11)(-25>0

It represents a hyperbola.
sinmx CoSmx-m

25. lim— = lim
x-0 SIn nx x>0 cosnx - n

26. y = 524x

2Wx

it 2'—6—(0. 1) = 2.6 ~ 3 words.
1

Nt
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27.
y = mx (1)
d
£ -
dx
Replace m with %
dx
= @ (1)
-— x_ “ee
d dx
28. 3 l
=5 p=—and g=— . (1)
nERPE ATy
5 3 2
P(X =3) = (_3_) (lj ' .. (1)
30\ 4) 4
29. When n is a negative integer then m" is not an integer . (1)
Closure property is not true. ess (1)
30. Area = [ ydx = [sinxdx (1)
0 0
— 2 ses (1)
PART-11I
2 2 1 5]
31. [A B] = |1 -1 1
131721 4
(1 -1 1 1|R &R,
~ 2 1 5
3 1 2 4
1 -1 1 1
~ |0 4 -1 3|R,>R,-2R
0 4 -1 1|R,—>R,-3R
1 -1 1 1
~ |10 4 -1 3
_0 0O 0 =2 R, >R —R
— p(A)=2 p(lAB]) =3 - (2)

(1)
301 Model Question Paper 6-Answers—Marking Scheme

Kindly senggf)%wﬁb?y answers to our emaiIFjﬂl-TpE%%%iﬂ%@gamil.com

The system is inconsistent.


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net. CLICK FOR MORE www.Trb Tnpsc.Com

0 2= 7 e (
= |z} = |zi
= |z](lz]-1) = 0, o
= |z| = 0, or |zFFI. I 1
y _1=>Z=1=1=-.
|Z| -0 = z:Oisasolutlon,lzl I z
1 3_ as 3 solutions.
Given 72 = 7> =-=>2 =1 IEh
. ¢ (1
Totally the equation has four solutions.
: -y : : 4 - (2
33. sin x =4 which is not possible and sinx=1 = x=—2-
.. W T . (1)
The general solution is x = (-1) —2—+nrr, nez
2 2
34. The equation is x—2+27=1. e (1)
a b
o 6
16
bPe= 4aq=125(
x2 2 ‘
The equation of the ellipse is §—2_5—+2—5-=1. oo (2) |
16
35. F =13/ +10j -3k )
d =2+4j-k (1)
W = ﬁ-i=(13£+10j—31€)-(2f+4j_12)
W = 69. » (1)
SP
36. ey = g :\/-2_
Y, (D) x
M P(x,)
spP* = PM?
2
-2
:>—2—2+2:X\/_ 2,0
(~V2-x7+y?) (ﬁj (1) S( )
y: = —42x (1)
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Another method vy
. | S
Parabola is open left and vertex (0,0). s (L) lg'
Parabola i N
z | i
(y-0)" = -4y2(x-0) (1) 7 [
y2 — _4\/§x. (]) :9/ '
37. T = 21 L : fl_lx100=2 (given)
g )
r = 24
Je
Take log on both sides
2 1
logT = log—\/%+—2-10gl - (1)
aT 100 = 1(ﬂx100) o)
T 2\ 1
d—TXIOO =3 l><2
T 2
appropriate percentage error in 7' is 1%. .. (1)
a x
o I =J' f(x)

0 f(x)+ fla—x)
- J‘a fla—x)
0 fla—x)+ f(a—(a—x))
_ J-a f(a—x)
0 f(x)+ fla—x)
2 - I f(x) dx+r fla—x)
0 f(x)+ fa—x) O f(x)+ fla—x)

_J'"f(x)+f(a—x)dx
) _ win CL)
f(x)+ f(a-x) (

(1)

a
= | dc=a.
0

a
I T (D
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39,

1 _
40. tan"'(—1) +cos™' [5]+sec '(-2)

41. (@ AB =8I

BA = 81
1

B'=-A
8
1 -1
1 2
2 1

3
41. (b)
When x <1

When 1< x<?2

When 2<x<3

When x >3,

CLICK FOR MORE

4 3
PART - IV
1 [ x] 4 - f
ol y| = |9]. Thatis, B|y|=|?|-
3|z gl =1 ] L
[x] 4 q 4
L ! _—'_—A 9
wh\=5 |9 g
RN :
y:—2, Z——'l

F(x) = P(X <x)= [ 0dx=0.

_(x=1)
F(x) = >
2
F(x) =l—(3 2x)
F(x) =1
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42. (a) Rough diagram
.. (1)

y
4\
E___x
6 B (15-10)
A/ € X
The parabola is x> = ﬁy .. (2)
10
DE =y
D(6,y) lies on the parabola
DE = 1.6m (1)
Height of the arch
CD = CE-DE=10-1.6=84m. s (1)
42. (b) sec”™ L sin™ (—3—) o (1)
4 5

sin” 3 +sec” [éj 2 sin™ (2) ... (1)
5 4 5
2
2 sin” (3) = sin”" (sz 1—(3) ) =sin”’ (E) .. (2)
5 5 5 25
i '*‘E —12 = gi "‘%_jz_g 1
sm[sm (5j+sec (4)] = sm(sm (25 ) = A%
43. (a)

Let the general equation of the circle be
P +y +2gx+2fy+c =0

JH(1)
1 5
= .t g=—5,c=4 ..(3)
X+ y -5x—y+4 = 0. .. (D
43. (b) Rough diagram (1)
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a = cosai —sina; .
b = cos fi +sin B
a-b =|a||b|cos(a+pB) =cos(a+ /)
A n A —_ Sin a Sin ﬂ *
a-b = (cosai —sinaj)-(cos Bi +sin fj) = cosrc0sf
cos(a + B) = cosacos f—sinasinf
also.
Note: (1) The points A and B can be taken in the first and fourth quadrants
(2) The result can be proved by drawing a unique circle also.
44. (a) Rough diagram
5
A
h _r 1
8 :
{
V . 25” h3 oos (1)
3x144
av _ 257y dh ()
dt 3x144 dt
dh _ 9 min )
dt 10z
44. (b)
plag| PR ETP peq | (po>9A(@—p)
T| T T T T T
T|F F T F F
F|T T F F F
F|F T T T T
Third, fourth, fifth and sixth column — each one mark )
They are equivalent. 1)
45. (a) Rough diagram )
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V = 'y - r[;‘@y‘ Jar =a( )0y

Il

2 2
45. (b) dx _x+y
dy xy
.d_x.: —+2-
dy y x
X =vy
d
vav = 2
Yy
v2
— = logy+logc
2
(Es
ye = e2[y2]

When x=1, y=1 = c=+e

13
yle= e

When x

Il
?H
<

aQ

W
ll

oQ
B | =
—
t\ngN
o B

e
2
3 X,
Z = oy =3
2 2e
= X = i\/§e.

. St .. Sx
—J3—-i = 2 —_ |4 s
46. (a) J— i {cos( p ) zsm( . )i‘
: 1 5 -5 i
(—«/g—i)3 22 {cos(—)ﬂsin(——ﬂj}
6 6
: 12k —
23[003( 5)7z+isin(12k_5
6 6

307

Il

,,(1‘6] 9y +Y_ = 16) (54+72) = 224r.
9 3 9

jﬂ}, k=0,1,2.
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X 4+
flx.y)y = ) ~sinu
X+ Yy
Thug
15 h()m()
e
£e€neoy« With degre l
2
A
atYE =g
C & 27
.\__((smu)*\((\inu) 1
3 o =S
3 Py nu
Ou oy 1
X .t Y e = e
o (\_ 3 tanu .
47, (a) 2 ‘
a = ) )+ 4k
u = (§Y] J/ (\&
I [ S PPY,
Vector Cquation i
Fo= 2;'—-2}*41;)4‘((\:"4}
Cartesian ¢quation :
Here (x .y - - (-2.-2.4)

(.m . n) = (6.4, - 6)

(l:."l:.n:) = (10, 88 29
x+2 y+24- W
The equation is | 6 4 & |=0
10 -8 2 |
SX4+9y +11z— 16 = 0
4 .
47. (b) f(x) = ;.l By + 161+ 5
F'(x) = 4x* —16x + 16
S (x) = 8x-16
F)=0 = 4¢ —16x+16=

= x-‘_4_(+4:0 = x=2

When x = 2. f"x)=0

There is no information regarding local extremum_

f'(x)=0 = 8x-16=0 =
X =2 gives a point of inflection.

/7

(. 47)
The point of inflection is (2. ) =220

1 J
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X=2
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.. (2)

(D
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; ] para}ici to 1

I'wo tangents are drawn to the hyperbola
' 4

X
(ne

¢ of the points of contact of tangents on the h\pcrhui.n e
9
=
4‘"\

v

(2)

(1) )
CX A ST

9. The angle between the line 7

1

I

ey .
“ P,

v
U+ :A } AT

L (2) W

10. Which of the following statement is incorrect’

(1) 1f two lines are coplanar then their direction 1
(2) two coplanar lines must lic in a planc

(3) skew lines are neither paraliel nor intersecting
hey are coplanar

(4) 1f two lines arc parallcl or intersecting then t!
!
Oon

I'he number given by the Mean valuc theorem for the functl

(‘s‘(

5
(12
Qoo dy .

The slope of the tangent 1o the curve f(y

(h Jﬁ

I'_/(d + b — x)dx

—
-]

13.

:;(\

(1) fla) f(b)
| ,del s

The value of ful
|

14.
10010

! )

@4
10100
d

The order and degree of e

1
) 11000

11\
arrc

Yy + CUS
LI_ 4

! 3) 1,2
) 2. does not exist (2) 2.1 (..
For a certain substance, the ratc of change of vapor pressure
o ' re and 1NVeErse

' su
ropomonal to the vapor pressure |
!l)‘he corresponding differential equation > (k 18
dP P
\3’ _— = A —

dP =

p—

dT

(1
16.

T:
—k—

P

(2) —dZ:k-T"
dP

(D
278

Model

www.Trb Tnpsc.Com

he str

| the plan€

(4) X

atios must he same

l\ p(up\‘ﬂi\»‘fi.:.
constant of proportionality )

arght line

(i

-

4

-~
o

1000 ]

4) 2,2

P with respect to temperature Tis
o the square of the temperature

dP

dT

k- P

(&)
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