www.Padasalai.

Net.

CLICK FOR MORE .

www.Trb Tnpsc.Com

PROFILE
RERREIRANS, I MODEL PAPER -
: r’— Part 1 M«—m‘_—‘i’aﬂ " l APE[: rtl"] Part IV
E ‘_T“—\—-%J_____. a a
, 1 I ;i;)‘\e Example Chapter - | Exercise
i . 21 |26 31 | Text Book 41a | 1.3 (1 ~iii)
- Created
5 | Exercise 1.8(18) 23 | Chapter -3 3 | Exercise 41 p | Chapter -5
| T Created 1.1(12) Created
: 3 e 23 Example Exercise Exercise
st 41 3 12509 28 1450-i)
xercise :
;; 4 24 Example Exercise Chapter - 2
123-9(2). 6.14 M 13605 2D | Created
; xercise i : i
5 25 Exercise Exercise Exercise
i 25(4) 7.2(5-ii)P 3 1510 Bal6io
apter — 4 Exerci i Exerci
- 6 1se Exercise Xercise
i Created (1) % 1820-ii * s b | 122@-i
t Exercise Ch * i |
f 7 apter — 10 Exercise Example
5.6(5) ¥} ot 3 18200P 4481950
Chapter - 5 Exercise Exercise Example
- 8
' Created g 11.33-(@)P - 93(2-x) - 79
Exercise Chapter - 11 Chapter — 12 Exercise
| ? 16.106) 2 | cuidies P | Crdated 2 li9a-0
| Chapter - 6 Chapter - 10 Chapter - 6 Exercise
» Created " Created " Created ot 9.9 (3)
Exercise Exercise
115100 62 | ssap
Exercise Chapter - 10
R D' Created
Chapter - 8 ” Exercise
13 | Created T2 | 11205
Chapter -9 a7p | Example
14| Created (5) 6.44
Chapter - 9
Created
Exercise
109()
Exercise
10.9 (5)
Chapter ~ 11
Created (5)
Chapter - 11
Created
Exercise
12.3 (6)
P-partial

117 deombnhwl—wm Scheme

Kindly send n@go'yhﬁﬁmswers to our email id - padas%ﬂﬁe%%b\%l\l



https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
t.me/PRITEDUCATIONS
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
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 1

HIGHER SECONDARY SECOND YEAR
MATHEMATICS

MODEL QUESTION PAPER -1

Time Allowed: 15 Min + 3.00 Hours] [Maximum Markg,

Instructions: (@)  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=)

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

1. If A isa 3x3 non-singular matrix such that AA™ = A”A and B=A"'A” , then BB” =

1) A () B b (B (4):B"
oot nni St Flags s SR
vt Thgrankofthematﬁx 2 4 6'_;_8' is
o 4 12 3 4 -
EOPERENEN PR o . .
3. Which of the following are correct statements? ' '
) e =cosh—ising (i) e2=i k- 7
(m) ) F é"’ (cos x +isin x) ‘ (iv) "o =e *(cos y —isin y\)' R
. (M@and(@v)only (2 (iii) only j (3) (@), (ii) and (iii) (4) all

.. /7 4. Thevalue of Z(i"+i".“) is
3 SE T R o o gt %

5. Ifa,f,and ¥ are the roots of x3+px2+qx+r=0,then Zl is

g e | 240, -
m-2 T w-1
. ‘ e &% PR

6. ¢” is a periodic function with period _ ,
(1)0 C@a TR @) 4x
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1 +by" +4bx 6by + b2 = 0 is
)3
) 3) Vi0 @ V11
b length of layg TeCtum of the parabola x? =25y is 2
' 25 25
@i (3) 100 | w2
dhe  volume of .

. parallelepiped wi i
% i+25, 743400 s p1p with its edges' represented by the vectors

oz
) — s | | ' "
- () : @31% ‘(4)% v
0. The Cartesian form of the plane 7.(27 +2j+5k)=11is { !
- l o 4 :
(1) 2x+2y+5z+1=0 () 2x+2y+5z=1 (3) x+y+5z=1 (4) 2x+2y+5z=-1 g
11. The POS;tlon of a particle moving along a horizontal line of any time ¢ is given by
8(t) =3t" —2¢ -8 . The time at which the particle is at rest is |
1 .
(1) 1=0 (2)t=§ (3) 11 @) t=3
12. The minimum value of the function |3—3c| -0;9. is
1)0 2)3 (3)6 @9
13. The differential df of f(x)=x+tanx is el g o Sy

(1) 1+sec’*x (2) (1+sec’x)dx  (3) 1+tanx (4) sec’xdx

14, If f(2a—x)=f(x) then [ f(x)dv=

W 2[ foax @ [ TR0 G | @ [ fdx

15. Li(mzx—mz x)dx =

| : r
w3 )0 0) 1@ - @2
[ : . d’y (dy i 14 !
; 16. The order and degree of the differential equation = + o +x"* =0 are respectively
| M 2, 3 @ 33 @) 26 @ 2, 4
} 17. The differential equation of the family of curves y = Ae*+Be™, where A and B are arbitrary
constants, is ; ;
d*y X caki + SO
- ' g2 _y=0 3) —+y=0 4) Z_y=0
(1)%+y=o @) Stk (3. — 48 0 -y
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18.

19.

20.

Note:

21.

22,

23.

24.
25.

26.
27,

28.
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Which of the following are true in the case of c.d.f F(x)? (X is a discrete random variapjq

() 0<F(x)<1 (i) lim F(x)=0 and limF(x)=1
(iii) Plx, <X <x,]=F(x,)-F(x,) (iv) P[X >x]=1-P[X <x] =1-F(x)
(1) (1) and (iv) only (2) (ii),(iii),(iv) only
(3) (@), (ii), (iii) only (4) all
If X is the random variable with distribution function F(x) given by,
0, x<0
F(x)=<x" 0<x<1 then the p.d.f. f(x) is
i 1<x
) {1 0Sx<-l ) {1 0£x<.1 3) {x 0Sx<.1 (4) 0 forall x
0 otherwise x otherwise 1 otherwise
In the set Q defineaob=a+b+ab. Then the value of y in 3®(y®5)=7 is
2 = &3
1) = 2) — 3) — 4) 4
1= @ e . ¢
_PART—I[}: it
(i) Answer any SEYEN questions. : e - Tx2 =1
(ii) Question number 30 is compulsory. : '
: S, : « s
If z,=3-2i and z, =6+4i, show that ;—:=2—6—Bl. | TR T,

If @ and B are the roots of the quadratic equation 2x* ~7x+13=0, find o + £* +3af . i
S |
Find the principal value of sin™ (—5) :

Show that the vectors i + 2}' - 312, A 2k and 3i + } —k are copianai.

Find the tangent to the curve y=x*+2¢* at (0,2).

Fmd df 1f f(x) x +3x x=3 and dx 002 e »

If sinx is the mtegratmg factor of the hnear dlfferentlal equatlon % + Py Q then show thd
P is cotx. ' ;

Suppose the amount of milk sold daily at a milk booth is distributed with a minimum ofzmé

k 200<x<6!

litres and a maxim f6 li ty functi
i um of 600 litres with probability density function f (x) {0 i

Find the value of k.
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Note:

31.

—

£ 8

34.

S

36.

of

38.
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The p.m.f of a random variabje X is

X
fx - : g ¢ =
B o E JpeTER e
36 36 36 36 36

Write the c.d.f in horizonta] form.

Show that the solution of the differential equation % =2xy is logy=x"+¢.

: PART-III
() Answer any SEVEN questions. 7x3=21

(if) Question number 40 is compulsory.

If A is nonsingular, then prove that A™' is also nonsingular and (A =A.

. Find the matrix A for which A[S " } =|:14 7] :

-1 -2 £ Ry

Show that the equation z*+2Z =0 has five solutions.
Find the exact number of real zeros and imaginary zeros of the polyriomial

2 +9x" +7x +5x° +3x.

A circle of area 97 square units has two of its diameters along the lines x+y=5 and x—y=1

. Find the equation of the circle.

. 1—cosx
Evaluate : lim—;
x>0 X

A circular plate expands imiformly under the influence of heat. If it’s radius increases from
10.5cm to 10.75¢cm, then find an approximate change in the area. ! &

3z

8 1 T 3

o= ' '

Show et |
B

. Show that the cube roots of unity under usual mulﬁpﬁcatibp satisfies the closure axiom.

. A force given by 3 +2j -4k is applied at the point (1,—1;_ 2). Find the moment of the force

about the point (2,—1, 3). :
£ A% (DS PART -1V

: Answer all the questions. 2 | %5 <35
. (@) Solvemesystcmoflinearequations e - e

2x+3y—z=9, x+y+2=9 3x—y—z=-1 by matrix inversion method.
(OR)

2
(b) Find the centre, foci, vertices of the ellipse ("2;51) ¥ (},1;62)2- =f

- 121 Model Question Paper 1-Answers -Marking Scheme

Kindly send n@g%hﬁhmswers to our email id - padas%ﬁe_tgg@ﬂb\%[\l



https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
t.me/PRITEDUCATIONS
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
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 ‘

42.

43

45.

47.

47. (b) Find the vector (parametric, non parametric) and Cartesian equations of the plane

Model Question Paper 1 - Answers -Marking Scheme 122

(a) Solve: sin"'-5—+sin"2=£.
X x

(OR)
(b) Find the fourth roots of 3 +i.

(a) Prove that cos(a - ) =cosacos B +sinasin § by vector method.
(OR)

(b) Verify whether ((pVg)A —p)— q is tautology or contradiction or contingency.

(a) Find the area of the region bounded between the parabola y* =4ax and its latus rectum,

(OR)

(b) Salt is poured from a conveyer belt at a rate of 30 cubic metre per minute forming a conig
pile with a circular base whose height and diameter of base are always equal. How fast

the height of the pile increasing when the pile is 10 metre high?

(a) Write any five points to trace the curve y = x4-x .
(OR)

(b) Find the volume of the solid generated by revolving the region enclosed by Z=1+ya

y =3 about y -axis, using integration.

(a) An engineer designs a satellite dish with a parabolic cross section. The dish is Sm wide
the opening, and the focus is placed 1.2m from the vertex. Find the depth of the satellit
dish at the vertex. oD |

(OR)
(b) Solve the differential equation xdy — ydx = /x* + y’dx.
(a) The cumulative distribution function of a discrete random variable 'is giveh by
0 -0<x<-1
0.15 -1<x<0 ' |l
035 0<x<l
0.60 1sx<2
0.85 25x<3
1 3Sx<w
Find (i) the probability mass function (ii) P(X <1) and (iii) P(X 22).
(OR) ‘

F(x) =«

e

n +1
through the points (~1,2,0), (2,2~1)and parallel to the straight line f-i-! = 3—’-’21-! = 5:'1' ‘
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MODEL QUESTION PAPER - 1

ANSWERS
PART -1
- | option On
No. " Answer N0° Option Answer
S T B ST
' 3
.l TR 2./ @ |9
> | @ - 13. | (2 (1 +sec’ x)dx
4.1 W Ts 4| @ |2[f(x)ax
0
5. | @ |-2 15. | @ 12’-
r
6. 3 |27 16. | @ 3.3
d2
7. | @ |40 17. | @ Fz— y=0
8. ) 25 }8. €)) all
1 [1 0sx<1
0. | & |7 9. | @ {0 pirde 7
| 2
?2) 2x+2y+5z=1 20. () v
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PART - II ;
;
21. If & =3 ; .Z_L=—§—""6‘l
e and z, =6+4i, show that 26 13

Solution

7 _ 3-2i _3-2 6-4i

2, 6+4i 6+4i 6-4i _ -
_ (8-8)+i(-12-12) 10=248 210 =

§! 6° +4° 52_ .52, B
=i_£i
26 13

2 2
22. If @ and B are the roots of the quadratic equation 2x*-7x+13 =Q ,find a® + 8" +3af.
Solution

a+pf =—; aﬂ=-1—2§.

2 b
o+ +3af = (a+pB) +af

(7)’ 13
] S A
e 74
49 13 175
_+_=___
4§ 574

|l
23. Find the principal value of sin '(— 5‘-) ;

Solution , :
~ sin ( 2) = —sin 5 since EE[_I’I]‘_ ST,
il ;e[_'z,z
6 22

24. Show that the vectors i+ 2}’ _—312, %~ } +2k and 3{ +-}' =k are coplanar

‘Solution

&

Therefore, the three vectors are ¢
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ind th
25. Find the tangent to the CUTVE y = x* | 9pr

at (0,2).
Solution
y =x'+2¢
Y = 4x° +2¢"
At (0,2),y" =0+2=2
j =2
Equation of tangent at 0,2) is i
y=2 = 2x
: : 2x-y+2 =0
26. Find df if f(x)=x*+3x, x=3 and @x=000.
Solution
df = (2x+3)dx -

= [2(3)+3][0.02] =9(0.02) =0.18

27. If sinx is the integrating factor of the line& differential equation %+ Py =Q, then show that

P is cotx.
Solution
[ pas :
e = sinx _
I Pdx = logsinx
1
P = ——cosx=cotx. |
sin x
28. Suppose the amount of milk sold daily at a milk booth is distributed with a minimum of 200

k 200<x<600

0 othervmse

litres and a maximum of 600 litres with probability density function f(x)= {

Find the value of k.

-~ Solution

Since f(x) is a probability denSIty functmn, If (x)dx 1, that 2 dah

600

Ik &% = 1 =2 k[x]mo
200 ' : Ees
gan-gopE g [t St ML
fasmmett L H 0 (D 1018
B iR k 400 ¢
m variable X is Bt
29. The p.m.fofafa;‘do - i 4 T R
x : : 10 Z 1 &
A s 36 36 36 36
X : horiZOntal form.
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Solution
i 2 4 6 8 10
f(x) 1 4 0 12 9
36 36 % | 36 36
36 36 % | 36 | 36

30. Show that the solution of the differential equation g; 2xy is 108 y =x "' &

Solution d_y e
y

logy = x*+¢
 _PART-II

31. IfA is nonsingular, then prove that A" is also nonsingular and ( ANy =A
Solution 1% A

IA_ | = #0 smce |A|¢()

A is non singular : Tl OB oy

We know that A™A =7 and (A-l)(A-l)-l 3 I L ""fif""-- "

By Left Cancellation Law } Ypmitintosg iy eanrl DOG ;t

(A'1 ) =a. ; @-%

3
32. Find the matrix A for which A[ ; 3] [14 7]

T
Solution | . |
-1 ' & B ¥ S
A=l47]53___7[21_*1‘__2_3 i
~ 282 2 iy Rt
1 el
i -3 1] ; ::;l'x
TN ol
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33. Show that the equation 7* +23 =
Solution

0 has five solutions.

2427 =0
[2f ='7I|i_22|
o |Z|(|Z|2-2) =9
2| 5 0, Zz-2=0
| z| =0, 7=
2+27 = 0> z3+£=0

44 =0
Thus |z| = Q; and ' +4=0.
Thus the equation has 5 solutions. : C

34. Find the exact number of real and imaginary zeros of the polynomiél 2 +9x" +7x° +5x° +3x.

Solution
The number of changes in sign is 0 11;1 J(x).
X \‘ 3
The number of changes in signis 0 in f(-x).

Therefore no positive zero and negative Zeros.
But x=0 isa zero, whichisreal., ., \.. - o _
It has 8 imaginary zeros. Thus it has only one real zero and 8 imaginary zeros.

35. A circle of area 97 square units has two of its diameters along the lines x+y=5 and x—y=1

s

| . Find the equation of the circle.
Solution : |
' Area 7r’ =97 = r=3

Solving the eqﬁations of diameters X+ )§r= 5 and x—y=1, we get the centre 3,2).

. The equation of the circle is(x—3)2+(y_2)2 iR i
: (x-3)*+(y-2) =9.
 1-cosx o]

36. Evaluate : 9_‘}.}"‘;2’"' , f g!

. 5

L2 : , s
g

: ll 1-cosx _O. form) — llIII-sEﬁ (-—form) = hmggﬁ=_l_
o 0 - *0 2x B
ate expands uniformly under the influence of heat. If it’s radius increases from

n find an approximate change in the area.

37. A circular pl
10.5cm to 10.75¢cm, the
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1

Solution
Area of the circular plate A = 77 r = 10.5
Approximate change in area dA =~ 2zrdr =
r+Ar 10.75
dA = 27(10.5)(0.25) Ar = 0.25
= 5257
3z
ol
38. Show that | ————dx=Z,
¥ 1++tan x 8
8
Solution
3z
Ity = [ .. 5 ¥ S 5 (]
i 1+Jtan x j :
8 s :
3z
8
I = j 1 dx
3 1+ tan(£+§£—x)
N 8 8 23 8 e i
3_7:_
S | )
o .4 %
] 4
Adding (1) and (2) we get - 14
1 Jt T SN
21 = j . r——anx = Idx =[E
1+ _’E 23 gﬂ o
i R e s
2l = 3—”—5 =Z :
8 8 4 3
: Bl e nuradia g B ¢ e R Sty L SRt ARohn et ROy O
39. Show that the cube roots of unity under usual multlphcatlon satisfies the closure axion.
Solution _,
= {l,co,coz} where @ =1 S
1 ) o ORI Csieals
! 1 1 (1] 1) &
et 1 oL o ol gl
' o’ &l o :
From the table, the closure axiom is satisfied. | TEHEGES SR
i 33 e T L =
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40. A force given by 3i+2j—4k is applied at the point (1,~1,2). Find the moment of the force

about the point (2,-1,3).

Solution

ST
Il

=

({—}+212)—(2f-}+3/€)=—f—12

3 +2] -4k

A A o

Eoa %

= FxF=|-1 0 -1|=2{-7]-2k

Dot~k

PART -1V

41. (a) Solve the following system of linear equations by matrix inversion method:

| 2x+3y—2z=9, x+y+z=9, 3x—y—z=-1.
'Solution
| 2x+3y—-z = 9
Xtydzr = O
: BN-y—-2 — -3
2 3  —1 = ol
1=3 E||{H=%2
3= 31 <F| [P Sl
| R A
S [0 341 ' : e
i A =11 1{=2(-1+D-3(-1-3)-1(-1-3) =16
: ) = iy 4y -} {.5) woins? . |
: : V;".Cofactor of A = |=(-3-1) (2+3) —(-2-9)
b & - 1asbh @2+ - 1@2=3
[0 4 <47 Jo. 4 4]
% adA = {41 11| =4 1" 3
i 14 -3 -1 -4 11 -1
e 3 - |
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_0 4 r4 9

L]

16] 4 11, -1j-1
X 1 321 e
= =l 48 ==
y e 3
64| |4

b R 2’ y=3’ z=~4.

" : s 2 2 2
41. (b) Find the centre, foci, vertices of the ellipse (e i ) -1.

,‘\25 16
Solution :
X2 g
e 1; — e =
25 16 S e

ae = 5x§= B
3 ;
XY =B
O
Centre (0,0) w~
Focus (ae,0) ' -- éX =
» (—ae,O) . b s 5
(3,0 g
(-30) i
)(Y =
' L Deguye
Vertices (a,0) = X =
S 'f,‘(_—a’o) s «»wa =l
- B o i
Ll e =
42. (a) Solve:sin“§+sin""2=£, A v : - R
| X x 2 15 A".\'A“} FRRT selty’ 3
‘Solution - i’ V%R
sin ](")'FSin-l E :"a e
N\ B g ;
N e TVRER TR FPCETN
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Siﬂ"(s)ﬂn (12) = sin”' (1)
x X

sin"'l—sin"i = sin’IE

x 5
sin™ /1___§‘/ -1] = sin_,1_2_
x

' x? =125 L 1_2_

2 X

x1-25 = 12

xt = 169

x = %13

x=-13 does not satisfy the equation and therefore x =13.
42. (b) Find the fourth roots of V3 +i.

' Solution
B+i= r(cosQ+isin0)

P 3 0=
6
()= ofoutuimng]
 — = 4
(Biff =2 cos(2kn+%)+isin(2k7r+—76£)] kel
=24 _co_s(u::1)7r+isin(12:4+‘1)7r];_k‘=0,1,2,3.

Y (2) Prove thet cos(a — B) =cos 'acps B +sinasin B by vector method.

TR

: Solunon. R i3 o (S0 1 bowung 2 iis? £
Let d L 0 ‘and 4.?03 be the unit vectors and Wthh make angles a and ,B respecuvely W1th
posmve x -axis. Draw AL and BM Pel'l’el‘d‘c“lar to the x-axis. - ;
A is (cosa,sinQ)
*'_ ; Bls(cog'ﬂsmﬂ)
: Therefore 4 =0A= OL"‘IA
. =cosai +sinaj

Sumlarly, IS-cosﬂi+sinﬂ,
‘The anglebetween a and bis a~ ! sty SR
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By definition, 4 = |3 b|cos(a ~ §) = cos(a— B)

By their values, 4-b — (cosai +sin a}') - (cos ,Bf +sin ﬂ} )

= cosacos B +sinasin B
From (1) and (2), we get cos(a— f) = cosacos f+sinasin B.
Note : The result can be proved by drawing a unit circle also.

43. (b) Verify whether compound proposition(

(pVg@)A—p)—q is tautology or
contingency.

Solution
? 9| r:(pvg) | 5:P | t:rns t—>q
LT 5 F F L
T \|F T . F F ST A
FElT T L T 5
F|F F I8 F T

It is a tautology.

44. (a) Find the area of the region bounded between
y Solution.

The equation of the latus-rectum is x=a. The required area is 1

1 T | N
bounded by y*=4ax and x=a. By symmetry, the required area is (fy;:
twice the area bounded in the first quadrant, ‘ R o

the parabola y* =4ax and its latus rectum,

(1)

e

contradictiop

: X St BT o . [ . ‘~ \; = »OQ(a,O) > x
w4 =) P =2j:2\/5~/§d£=4~/5[§x?} E it

= 4\/;x§a? =Si.

L

44. (b) Salt is poured from a conveyer belt at a rate of 30 cub

_ pile with a circular base whose height and diameter 4

the height of the pile increasing when the pile is 10 metre high? -~

Solution S SR

{

Let A and r bé the height and the base radius, Therefore h =2
cone. \& ‘

4 =17zr2h=l7rh3 ! e
A 12

g
Given that - =30

. . Model Question Paper 1 — Answers -Marking Scheme 132

Kindly send swers to our email id - padasagﬂ.ﬁe_tggejﬁib\%N
B . Kindlysend meyquEKRSHRWERSIOEEE SIIGE

ic metre per minute forming a conic
| of base are always equal. How fast
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45. (a) Write any five points to trace the curve i xJ:t—x .
| .
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8. Second derivative tests

)
2a-x(-3)-(8-3%)2 2( o 2(‘41)__

fn - 4(4 x)
o)
8 J4—x
4(4-x)
_-3x-16
L TR
4(4 - x)*?
16
= D29
: i g

But -1?6 g (—00,4]
But it is concave downward in (—,4) . No point of inflection.

RN ..

g ‘When x=%,f"<0

x =— gives a local maximum and the local maximum is 10 :
] . 2

SE

s The curve is '. %‘
s S R e R ,
)
R T T [ o a,
£ f .
//f
/ 3

O

Note : The curve is the posxtlve branch of the curve y* = x2(4-x)

It gives a loop between 0 a? 4 and open left wards,

45 (b) Find the volume of the solid gcnw by rev Kbing tis T & .
y =3 about y -axis, using mtegraﬁm, g nclosed by x’=1+)

., Model Qnestion Paper 1 - Answers ~Marking Schem : ‘;. 3

Kindly send n@go‘ghﬁaﬁgﬂswers to our emalﬁd padasaﬁﬁ Heth%A%N



https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
t.me/PRITEDUCATIONS
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
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.CZ)mi

Solution :
Find the limits in terms of y. A
Put x=0 = y=-1 !

The limits are y=-1 and y= 3. \/‘—N

b
V=an2®’= ¢ﬂu+yy@ Y{:“‘
~ 2 3
: ”Y+ZJ i \\\

b asdi 0 =
- o 3H3) ¢
= ml|3+=|-|-1+= -1
| ) 2
= n[4+4] v
= 8x.

46. (a) An engineer designs a satellite dish with a parabolic cross section. The dish is Sm wide at

the opening, and the focus is placed 1.2m from the vertex. Find the depth of the satellite
dish at the vertex. :

Solution ¥oed )
Given the focus is at a distance 1.2m : ' y &
VF=12=a T | P//Zﬁ
Equation of the parabola is y* = 4ax : ¥ s

ie, y'=48x £ - . Nz.s
Let VA=x. : ' , e

Therefore C (x,2.5) which lies on the parabola y* =4.8x.

5 2
(—) =48x = x=13
Z

. The depth of the satellite dish is 1.3 m.
46. (b) Solve the differential equation xdy — ydx =[x’ + y*dx.

i Solution :
From the given equation, we have

_‘LX:y'{— X+ y

dx x

It is a homogeneous equation
Put y = vx

Y R SO

LHS = v-l-"x;%; RHS = 223

dv —  dx_ dv
L VEX— = vedl+v? or —=
D YT x 14w
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logx+loge = log[v+ 1+v2]
ie, ¢x = v+\[l‘+;}?
ex’ y+\/x E
ble is given by

47. (a) The cumulative distribution function of a discrete random varia

-

0 —o<x<-1
0.15 -1<x<0
0.35 0<x<l1
060 1<x<2
085 2<x<3
Ll 3<x<® \
Find (i) the probability mass functlon (11) P(X < l) and (111) P (X > 2)
Solution : (i) The equivalent table is j Robi bt \ G —
X b s 0 1 3 Ldiad
F(x) 0.15°{ 035" 060 | 0.8 [ | :
fO)=P[X=x]| 015 | 020 | 025 | 025 [<0.15 { = ' -
Gi) P(X<1D) = PX=-D)+P(X=0)=035 Eold
Gii)) - P(X22) = P(X = 2)+P(X 3)=040

47. (b) Fmd the vector (parametric, non parametnc) and Cartes1an equatlons of the plane passit

through the points (—1,2 O) (2 2 1) and parallel to the stralght hne ___x L = Y +1 e +l

2 —1

F(x)=1

Solution

x

ight line i = = -

The straight line 18 1 1 ~1 BL L -
The plane passes through the points a=—i+2], b=2 +21“°,_ % ‘and parélllel o 3“?‘?«; —d‘é

The vector equation of the plane in parametric form is 7=a + s([,’ = Ei) e where a ‘

?=(—f+2}')+s(3f—l€)+t(f+}—13),where s,telR.}"‘ | o 5 T

The vector equation of this plane in non-parametric form is [? -d@b-ad c|=0 s

- te : P
soasia |

where a,b,c are as mentioned earll

b e
Cartesian formis | 3 0 -1=0
1 1 -1

x+2y+3z-3 =0
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MARKING SCHEME - MATHEMATICS
GENERAL INSTRUCTIONS

!;Thnlma]::je:Cheme provides general guidelines to reduce subjectivity in the
given in the marking scheme are Text Book, 501““0“ Book and
OME book bound. If a student has given any answer which is dlfferent from one given
jp the marking scheme, but carries the prescribed content meamng (rlgorous), such
answers should be given full credit with suitable distribution.

There is no separate mark allotted for formulae. Ifa partlcular stage is wrong and
if the candidate writes the appropriate formula then award 1 mark for the formula
imespective 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 Llnear differential
marks should be given for an equivalent answer and the students should

equations, full

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

ombinations need not be simplified (for example

Complicated radicals and ¢

¥, &2, —} 10c, etc.)
| Important Note : In an ans
marks (greater than one) if a student starts a stage with correct step but reaches the next

wrong result then suitable credits should be given to the related steps

wer to a question between any two particular stages of

stage with a
instead of denying the entire marks meant for that stage

* Fiim
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|Z| = 0, 22—2-:0

0> z3+i=0

2+27
F+4=0
Thus |z| = 0 and z*+4=0.

Thus the equation has 5 solutions.

34. No positive zeros and negative zeros.
x=0 is a zero, which is real.

It has 8 imaginary zeros.

35. Area zr’ =97 = r=3

Centre (3,2).
. The equation of the circle is (x—3)> +(y-2)> =32 -

| 3 (or)

' x-3)+(y-2)>=09.
36. liml—cgsx (9 form)
x>0 X 0
= limm (-Qform)
=0 2x 0
CoS X :1
= ]_im—:—
x-0 2 2
. @ = 7n‘2
dA >~ 2xrdr
dA = 27(10.5)(0.25)
=525«
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x2 = 169
x = #13
x =-13 does not satisfy the equation and therefore x =13.
42. (b) (ﬁ+i) = 2(c0s%+isin%)

Lot b ;
(\/§+i)4 = 4 cos(2k7r+%)+isin(2kﬂ+%ﬂ4, keZ

43. (a) Rough diagram

[9) L & M T X

4 — cosai +sinaj

e cos fBi +sin B] pooecie o8

7 Il;lcos(a—ﬂ)_:cos(d'—_ﬂ)'.; et b ik v,

G-b — (cosai +sin a})-(cdé Bi P siﬁ ﬂ}) %
= cosacosﬂ+sinasin,8 ‘

cos(a—f) = cos a4 gos ,8 + sm asin ,6’

| Note The result can be proved by drawmg a umt cxrcle also =
E 1. (b) Second, third, fourth, fifth column - each one mark - =

plag|ripve | 172 | tiras |t >4
T|T T e
T|F T CF e il i
FlT T G Pl
F|F F T 'F: T
It is a tautology- » Rige ;;;-,-‘,_‘:i

7 :
= 24 cos(lzk+1 7 +1isin 12k+1)7r E=0,82,3.
541 24 24

i )

v (1)
.. (2)

.. (1)

- @)

.. (1)

2
(1)

(D)
w (D

S )

2D
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The curve is

45. (b) Rough diagram

The limits are y=—-1 and y=3. '
i3 ; ' L
v=rfxdy = [’ A+ yay

= 8rx.

46. (a) Rough diagram

(IS B (1)
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i
VF=12=a a)
Equation of the parabola is y* = 4ax
i.e.. y2 =4 8x P4 (1)
The depth of the satellite dish is 1.3 m. e (2)
46. (b) i _ yfi+y (1)
dx X
Put y = wx . (1)
| a _ _dv 1)
f x 1+v?
ox =y +\/x2 +y? (or) any equivalent form - (2)
47. (a)
@)
X -1 0 1 2 3
F(x) 015 | 035 | 0.60 | 085 | 1
f(x)=P[X=x] | 015 | 020 | 025 | 025 | 0.15
_ . ; . (3)
@) P(X<l) =PX=-D+P(X=0)=035 2 (D)
Gi) P(X22) = P(X =2)+P(X =3)=040 _ (1)
47. (b) The vector equation is ?=(—f +2}’)+s(3f —é)+t({ +}—I€), where s,teR. ’ w (2)
E Non-parametric form is [?—a‘ b-d E‘]=0, ' b
F " ‘ ' where @=—i+2], b=2i+2]-k 6=f+}-l§. (1)
x+1 y=-2 2
Cartesian formis | 3 0 -1=
' R
: x+2y+3z-3=0. : i 40D
'm : The vector equation can be written in a different way.

)\
g Rpix 19
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H
IGHER SECONDARY SECOND YEAR
MATHEMATICS |
MODEL QUESTION PAPER -2

SRR e N R s

| [Maximum Marks'” ;
structions: (@  Check the question paper for fairness of printing. If there is any -
lack of faimness, inform the Hall Supervisor immediately. : %
(®)  Use Blue or Black ink to write and underline and pencil to draw 10
diagrams, | B
PART -1 S e
Note: (i) All questions are compulsory. : : 20)‘1 =20

(if) Choose the correct or most suitable answer from the given four alternatives. Wme the
option code and the corresponding answer. |

&3
. HA =[5 _2:] be such that 1A' =A, then A is #
1 17 (2) 14 3) 19 @ 21 ¥
Which of the following is incorrect? . :
(1) adj(adj A)=| Al A (2) |adjAl A™ : ‘
@3) ladj(adj)] =)A"" (4) (adjA)" = adj(AT)

The conjugate of i16 +l"7 +i18 +i19 4

1o ) —i (3) i @1
1 .

If z is a complex number such that z € C\R and z+—z- eR, then |z| is

10 21 3)4 @3

A zero of X +64 is x

(1)0 (2)4 (B OR

inci lue of sin” —I—J is
The principal va 2

1)z @ = OF @ 3

5 4ad; ¢ the circle passing through the point (6,2) two of whose diameters are x+ y =6
e radius O 53

and x+2y=4i8 ‘v

(1) 10 @ 25 RS ik N
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10.

1.

12.

13.

14,

15.

16.

17.
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The length of the conjugate axis of thehym
£ 4

(1) 10 (2)6 3)s

If d.b.¢ are three unit vectors such that @ is

6x(5x6) is equal to

(1) a ) b 3

Which one is meaningful?

M) (axb)x(b-¢) @ax(s+6) (3 (a-B)x(e

If ax’+by’=1 and ax’+by* =1 intersect each of
incorrect? b

1
ol 1 1 1 1
b a b a a b a b
The minimum value of f(x)=x’+x in N is
(1) = 2)3 3)2
If f(x)=——, then its differential is
x+1
O—=& -2 i B
(x+1) (x+1) x+1

n

e )

The value of I sin’ xcos x dx is
n
2

3 | \
(1) 5 (2) 5 3)0
L”zcuu dx =
(1) xsinax (2) 2n (3)0

The order and degree of the differential equation Jsinx(dx.g,
By 1 2 (2) 2, 2 ' 13

The differential equation representing the family of curves y
are parareters, 1s

d"y b

VY _ve0 @) SE4ym0 (3) =5 =0
. dx’ dx

d’y
(] 4
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18, 1f the probability mass funcyjop f(x) of a random variable X is

19.

20.

Note: (i) Answer any SEVEN questions.
31,

2.

23.

24,

25.

26

__, 1 2 3
f(x) L i i
o 12 12 12
Then F(3) is
11 |
s 5
(1 " () = 3) 1 4o
The probability density function of X is gi ol l‘ s
1on of X is given by f(x) = 0 biherwise
Then the value of & is
(14 (2) S 3) - @3
4 4

If axb=1+a* +b® on the real numbers then * is

(1) commutative but not associative (2) associative but not commutative
(3) both commutative and associative (4)neither commutative nor associative

PART -1I

7x2=14

(ii) Question number 30 is compulsory.
Show that the points representing complex numbers 7+9i,-3+7i,3+3i form a right angled
triangle in the Argand plane.

If a, B, y are theroots of the equation x° + px* + gx+r =0, show that z

1_»p
B or
Find the principal value of tan”' (—s/g )

G=i-kb=xi+ }'+(1—-x)l€, &=yi +x+(1+x-y)k, show that [&',B,(’:’] is independent of
x and y.

Prove that the function f(*) = x% —2x—3 is strictly increasing in (2,%0).

Explain why Lagrange’s mean value theorem is not applicable to f(x) = l3 X+ 1|, xe[-1,3]

27. Form the differential equation by eliminating the arbitrary constants A and B from

y=Acosx+Bsinx.

28. A pair of fair dice is rolled once. Find the probability to get two 4’s.

151 Model Question Paper 2-Answers -Marking Scheme

Kindly send n@go[ghﬁa}glgﬂswers to our email id - padas%ﬂ.ﬁeﬁgg@'&i’b\%N

A S . s S

SR ) ELaR sl e a e

Y


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
t.me/PRITEDUCATIONS
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
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

w |

for x>0
0 for x<0

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

show that the value of k is l
3

+1 1
Show that the i i i ' e s
at the integrating factor of the differential equation TR TS

30.

PART-1II
Note: (i) Answer any SEVEN questions. : £ 17
(ii) Question number 40 is compulsory.
2 -2 4 3
31. Find the rank of the matrix |-3 4 -2 —1|.
6 2 =k 7
6 st
32. Show that A:% -3 -2 6]|is orthogonal and hence find A7 . .. .
2\ 6 3
33. Show that (1“) (1—‘1)3=-2i 3
1-i 1+i

34. Find a polynomial equation of minimum degree with rational cbéfﬁéieuts,lh'aviug J— 3

root.

35. Show that the equation of the parabola whose end points of latus rectum are (4 —8) and (4

open rightward and the vertex is (0, 0), is y* =16x. : .
36. Find the points on the curve y 4xy x* +5 for which the tangent is honzontal
37. Write the Maclaurin’s series expanswn of the function log(1-x);-1<x<1

oy

sin® x dx

[N

38. Evaluate :

&8

39. Let A be Q—{1}. Defme* on A by x*y= x+y xy. Is* abmaryon A?

40. Find the direction cosines and torque of the force 21 + j ~k 1f 1t acts about the pomt (2,6

and through the origin.
PART -1V ‘ |
Note: Answer all the questions, i T

41. (a) Can you solve the following system by using Cramers method. If yes, solve the system:
xX+y+2z-2=0, 6x-4y+5z-31=0, 5x+2y+2z=13 :
(OR)
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20.
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both commutative and
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For writing the correct option and the answer — one mark.
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BC = [(-3+7i)~ (343
= (3430 -(7+9)|
= BC? + CA?

‘. ABC is aright angled triangle.

22. If a, B, y are the roots of the

Solution 3

Since @, B, and 7 are the roots of the equation x” + px” +4 B
a+p+y = -pand afy=-r. d J' = 'n 1

R A 28 I \akl \

Zﬂr Br ﬁ"::'g?ﬁ}ﬂu,'q ﬁ f {ﬁ“ | i

Falilobest. Fe @4 WO CL |

#

o —Js & . 3
23. Fi” the prinClpal value of tan ( % ; ’ TR ST 1) Bawt by g %
fmfl By gaiivag S0 5

e (ol ) o 3o w05

u Gel-kb=xi+ je(1-0k, é= )J-a-ﬂiv(l#xvﬂauu{m} is independent of

1 0 =i
[a',bc w|x'l TEEE -l[(l*x-y)-x(lvx)]-l[x’-—y]
y & l+a=y i

Kindly send me ¥qypkey @pswers to our email id - padasalal, _ther&l


https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
t.me/PRITEDUCATIONS
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaYGBSqICVfttkma381j
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
https://whatsapp.com/channel/0029VaDuCPB0Qeae8MIiMv1k
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
ro-

= 1+x—y—x+x2——x2+}’=1-
Therefore, [Ei, b, E:l is independent of x and .

25. Prove that the function f(x)=x*>—2x—3 is strictly increasing in (2,%)-
Solution 4
: | ‘ o S Show th
Since  f(x)=x2—2x- 3, fi(x)=2x-2>0Vxe(2,0). Hence f(x) is strictly increasin 5
(2,00).

’xe[-l»:ﬂ.

26. Explain why Lagrange’s mean value theorem is not applicable to f(¥) = PBx+1

Solution

f(x) is not differentiable at x = —-;: e(-13). %
27. Form the differential equation by eliminating the arbitrary constants A and B f !
y=Acosx+Bsinx.

Solution
y' = —Asinx+ Bcosx
y" = —Acosx—Bsinx
y" = —[Acosx+ Bsinx]

y'= -y ie, y'+y=0
28. A pair of fair dice is rolled once. Find the probability to get two fours.
Solution : ; :
Let X be the random variable taking the number of 4°. X can take the values 0,1,2.
The sample space S contains 6x6 elements.
To get two 4°, means X =2.
X =2 means getting (4,4) only.
PX=2l=0. |
36

X

29. The probability density function of X' is giVen by f(x)={ke > for, x>0
0 for x<0.

show that the value of & is %

Solution

Since f(x) is a probability density function, J. f(x) dx=1.

—0
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Tke-gdx =1

0

o0

k|-3¢ 3| =1= -3k[0-1]=1 = k=-31-.

r . Show that the i : ; : 1 Q=x+y+l o i .
30 the integrating factor of the differential equation T B e

plution
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6 -3 2 : s
32, Show that A = S -3 -2 6| is orthogonal and hence find
2. 83
Solution

Here A= A" and hence it is orthogonal.

Since it is orthogonal, A" = A”. qisd e e Y
1-6 =30
sA' =13 2 6.
5
Loty . 3 :
4 .\3 i 3 ; 4:)
33. Show that lﬂ) _(l_‘) oS
\1-i 1+i o

1+i _ (1+i)(1+i) 1+2z-1
l—i (1—1)(1+z) 1+1

B ey
I+ \1># i

i Pl ¥
Therefore, | —| —| —
1-i 1-i

34. Find a polynomial equation of minimum degree with rauonal \

_(_l) =—j—i=-2

3 a

Vertex at (0,0) .
The distance betw
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Since the vertex is (0,0) and the type

the equation is y?
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4a = 16
1S open rightward,

= 4ax
2

. Find the poi Foe
: Soffﬁon points on the curve y? —4xy=1x"+5 for which the tangent is horizontal.
Since the tangent ig horizontal, » = 0
Y —dxy = 2 +5
2yy'~(4xy' +4y) = 2«
N x+2y
| y=23
\ m=0 = x=-2y
| Y —4(2y)y =4y’ +5
50 =5
y =&
y=1= x=21)=-2

y =-1 = x=-2(-1)=2.

The points are (2,-1) and (-2,1).
37. Write the Maclaurin series expansion of the function log(l—x); -1<x<1.

~ Solution:
¢ : J(x) = logd—-x) = f(0)=0
Fi@) = i_l—x(—l)=(—1)(1—x)-‘ =» A
F'x) = (DEEDA-%)2=D) = f(0)=-1
| @) = CEPEA-07E) = F0)=-2
| yperbole et paees HitAch i ey
log(l—x_)v—{’()+|_lf 1)‘+Q(_ 1.)+,D( 2)+
? log(l—x) = ——x—-2——?—-i--

Z
4

38. Evaluate : J'sinz xdx

alx

Solution

Since sinx is odd function,

Let f(x) = sin’x

sin” x is even function.
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39. Let A be Q—({1}. Define * on

Since x and y areranonal, x+
x+y—-xy=1, o
If not, assume
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Solution
TG
A=16 4 5=27
VA
Since A#0, we can apply Cramer’s rule.
3 W
Ax = 31 —4 5|=81
1323
g
Ay =16 31 5|=-54
$-13 D
% e B
| Az =16 4 ajeo
: SR
SE = Ezﬂl‘?)
gl
e ¢ 2
Az 27
S e
A 29

x =3 y=-2,z=1 ;
41. (b) Two coast guard stations are lpcated 600 km apart at points A(0,0)and B(0,600). A
distress signal from a ship at P is received at slightly different times by two stations. It is
determined that the ship is 200km farther from stationA than it is from station B.
Determine the equatioh of hyperbola that passes through the location of the ship.
’ ' ($B(0,600)
Solution

| e s P(3.)
Since centre is the midpoint of S and §', Cis (0’300) Shof :

andthé typeis II . ;
(y-300 (x-0)" _
2

The equation is e =300 1

€(0,300)
b o

It is given that SP ,NS’P = gff=200 ‘
a= lm’ a2=100m
BEL G ($)40,0)
SS' = 2ae =600
ae = 300
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Therefore X' follows a binomial distribution denoted by X ~ 3[6,1)
5

3 ¢ X 6-x
This gives .= 3 (1) (f s - x=1,2,...,0.
x 5 5 Byt ’

(1) Probability for two defective products is

ween - (45

(ii) Probability for at most one defective products is

- GO0
()]

Probability for at most one defective products is 2(%) :

- (idd) Probabilify for at least two defective products is :

5
P(X 22 = 1- X )=1-P(X Sl)=1—2(%)

: 4Y
Probability for at least two defective products is 1= 2(5) :

43. (b) Find the vector and cartesian equations of the plane passirig through‘ the point (1,—2,4) and

e pline 4 2y-3¢= 11 and paralle to the line ’“3“7 Sasil

perpendicular to v

The plane is passing through a point whose position vectoris @ and parallel to # and V , where
g =1-2] j+4k

i =1+2] -3k

y =3i-j+k

Vector equation of the plane is
= -. l-z + t'V

a5
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Cartesian equation
1,-2,4)

1,2,-3)

(5. %5 =
(,m,m) =
(12,”12,712) =(3’—1’1)

Cartesian equation of required plane is
=% YN X%
] m, m R0
L m, n,
x-1 y+2 z-4
G W
3 -1 1
= —(x=1)-10(y+2)-7(z-4)
x+10y+7z-9 =0

I
S

44. (a) Find the vertex, focus, equation of directrix and length of the latus rectum of the parab
y* —4y—-8x+12=0.

Solution y*—4y-8x+12 =0

y*—4y =8x-12
(y-2)"-4 =8x-12

(y-2)° =8x-8
(y-2)" =8(x-D
(y-2)° = 4x2(x-1)

Y? = 4aX where a=2, X =x-1, Y=y-2

XY Xy
Vertex : (0,0) Cc (12 :
Focus : (a,0) ie., (2,0) X =2 ;>‘;x=3
Y=0=> y=2

Focus is $(3,2)

Directrix : X=—72_:>x=f1
X=—aie, X=-2

Length of LR : 4a=8
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b = gled -t =S

The required cquation is
(y=300 2
- — = ]|
10000 8O000

420 Find the domain of f(“’)zsmﬂ( ;2)

Solution

The domain of sin 'y and cos ' x is [—l.l]‘.;
X=-2 -] o
~lsUT$lz11\d «ls—il—tlsl T

=3 < |4-2<3
-1 £ |.\'|SS and

I <8 (1)
From (1) and (2)
[y <

The domain is -5 <x <5

2z+1 E
42. (b) If z=x+iy is a complex number such thatlm( :ﬂ )a 3
.‘,;

2x° +2y* +x=2y=0. : { ""

Solution
2241 2(x+iy)+1 _ @x+D)+i2y
iz+l i(x+iy)+1 (-y)+ix

Im(2z+l) g Bl 0. —-x(2x+l)-:2y(1 »is

iz+1 (1 ) +x?

“2x*=x+2y-2y* =0

2 +2y* +x-2y =0.

43. (a) On the average, 20% of the products manufactured by ABC Cg
defective. If we select 6 of these products at random, find (i) two |
(ii) at most one product is defective (iii) at least two products are defe

Solution
Given that n=06

i fecti luct is EQ— that is —l o S v".
Probability for selecting a defective product i Yo p= 5 | s
Since X denotes the number defective products, X can take on the values 0,12,..6
! . A . 3 4
The probability for defective (success) is p = gdﬂd for failureg =1- p o and n=6
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44. (b) A ladder 17 metre long ;
ong i1s i :
from the wall at 3 rq & 15 leaning against the wall. The base of the ladder is pulled away

: eof 5
fast is the top of the ladder :l‘és‘;.Whgn the base of the ladder is 8 metres from the wall, how
Ing down the wall?

Solution
Let x be the di
o bet;e‘:;s:;cszt;tewlzzr; the wall and the base, y be the t
g er and bottom of the wall, & 17
X +y" =172 E:?y
2x—‘+2yi).’. =0 , X
d dt — & _
Y Ra dt
& ya
- X
y
When x =8
X +y! =17
g+y* =17
y! =17 -8 =225
y =15
When x =8
e Ry
dt 15 3

i.e., The ladder is sliding down at the rate of g- m/s.

45. (a) A farmer plans to fence a rectangular pasture adjacent to a river. The pasture must contain
1,80,000 sq.mtrs in order to provide enough grass for herds. No fencing is needed along the
river. What is the length of the minimum needed fencing material?

Solution

Let x and y be the dimensions. B i i
xy = 180,000
 Minimize P = 2x+Yy x #
B ,
x y
180000 | it '
P(x) =2-—
X
~ 2x180000
PR ;
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P(x) = 0 = x* =90000=> x=300,
since x can’t be negative.
When x = 300, P'(x)>0
Hence when x = 300 the perimeter is minimum.
When x = 300,y=600.
Thus the length of the fencing is 2x+ y=1200m.
45. (b) The region enclosed between the graphs of y=x and y= x’ is denoted by R, fiyg
volume generated by R when R is rotated through 360° about x -axis, using integratio

Solution :

To get the limits solve y=x and y=x2. [ -
LI
Hence x = x e
xX-x=0 0 3
e ——
x(x=1)=0
xsll x=1 *:\“

++ The limits are x=0, x=1.
Here, the upper curve is y = x(y,) and the lower curve is y = x*(y;)

Required volume = xj:( y - y,’)d.z

= 2, (#~ () e
, 4]
3RS

0

_x
| | 15
46. (a) Find the area of the region common to the circle x* +y* =16 and the parabola y? = 6x.
Solution : y -

Solve for x x*+y* =16
weget, x = 2. '

From the diagram, the required area OABC is twice the area
OBC due to symmetrical properties of x*+y*>=16 and y’ =6x
about x -axis. Therefore the required area is sum of two segments
i.e., the area bounded by the parabola, x=0, x=2 and the area
bounded by the circle, x=2,x=4 and x -axis.
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Thus the requireqd are {2 i
A4 =)
Yidx+ | y.dx
| { 1 !)z }
Where y, is y from Parabola

Y218 y from circle

I 2 2

. g 4 3 3 4
SHA = 2[\[6‘xdx+2j‘,h6__xzdx =2J6 _{3_ +2[_2_ [ o +428m-|_j_:|

0 2 3 A
2 J

812 .
A —_71’ :i
3~ W248r-2 3(4“\/3)

I

46. (b) Find the equation of the curve whose slope is A and which passes through the point
x+x
(1,0).

Solution

Given that slope of the curve is {—l
+Xx

X
-1
Therefore, 4.2

dx x'+x

In this equation the variables are separable. On separating the variables, we have

dy _ dx dy(ll)

= = =
y=1  x(x+1)  y-1 \x x+1

log|y-1| = log|x-log|x+1| +log|c|

log|y - ll-loglkdlI = y-1= M . (1)

c
Since tl}is curvepass&smrough(l,O), we have --1=E or c=-2.

_2x e e
T‘t:ercfmefron!(l) we have y-1= _xfl:y x+1+1°‘)’ ﬁ.whlchlsthereqmred
T | i
~ Note : Here log|x| means logx since logx is defined only for positive values and need not put
~ bsolute value sign every time-. ‘
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47. (@) Prove that sin(a + f3) :sinacosﬂwmasin/}.

Solution

d which make

Let Gd=0A and b=0B be the unit vectors an
n OB t where A and

angles @ and g, respectively with positive X -axis, :
B are as shown in the diagram. Draw AL and BM perpendicular
to the x -axis.

A is (cosa,sina) and B is (cos f3,sin ff)
Therefore, ¢ = OA=OL+LA=cosai +sinaj
Similarly, b = OB=cos Bi —sin ,B]'

The angle between & and b is a+ /8

By definition, bxa = I;I |a|sin(a + ,B)I; =sin(a +ﬂ)’2
e

By their values, bxd =|cosfB -sinfB 0|=(sinacosf+cosasin Bk w2

cosa sina 0
From (1) and (2), we get
sin(a+ f) = sinacos f+cosasinf.
Note : The result can be proved by drawing a unit circle also.
47. (b) Provethat p—(~gVr)=-pV(~qVr).

Solution

<
@

t:po>s| v:

NiIiMmiMmMININImIN]-

ﬂﬁﬂi-ﬁm'ﬁmg

s:—~qvr
T
F
T
T
T
F
T
T

MimMimINIW|ININ|N]S
MIMININ|IN|ID{N]IN]
o Bu ke B P o DA R A

'~J'~i-!-l~l-l'~:~1'é

F 22
From the table they are equivalent,

f&ﬂwﬂmqmﬁg
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MARKING SCHEME - MATHEMATICS
GENERAL INSTRUCTIONS

mar;\mzheT:;a;:‘:je:Lh::c provides general guidelines to reduce subjectivity in the
I COME book bound. Ifg N in the marking scheme are Text Book, Solution Book and

: a 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 shotld 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.

complicawd radicals and combinations need not be simplified (for example

. J8. .T 10¢, 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
¥ § of denying the entire marks meant for that stage.

suitable credits should be given to the related steps
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21. Let A(7+9i), B(-3+7i),C(3+3i) be

AB = 104 i
BC = 52 ’
CA =52

AB* = BC* +CA?

ABC is aright angled triangle.

22 a+f+y =
L
By
23 _ fane (_ \/3) i ta;l—:l: (
4 iz
=
tan™ (-J§) =g_;@—l(
4 » i
@
10 i
i s [Zi,l—;,(’:’] R e Vg o
¥ X 1+;—y
S0

-

Therefore, [a, b, 5] is independent of x and y.

25. f(x)=x*-2x-3, f'(x)=2x-2>0Vxe(2,0).

f(x) is strictly increasing in (2,).

' K ! (-1,3)
26. f(x) is not differentiable at x——ae ,3).
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32. Here A= A" and hence it is orthogonal.
Since it is orthogonal, A" = A”.

i 6 -3 2
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y =-1=x=-2(-1)=2.
The points are (2,-1) and (-2,1). v (2)

3. fO) =0
f'0) = -1
f"0) = -1 s
) = 2 g M kR

log-» = 0?5:(:1)+%1)¢ﬁ(-2>+'-- 7~ N
| B BTSN <

£'r

TR (D)
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PART -1V

41. (a) A= XY

Since A#0, we can apply Cramer’s rule.

; ' | el
x:&_81 : i § !

= oe——

Ao T

41. (b)

: P(x,y)
C is (O, 300) «. (1)
2 2 .
The equation is w & ;20) =1 « (1)
a

It is given that SP~S'P = 24=200
- a = 100, a®> =10000 -

SS' = 2ae =600

ae = 300 : ' N
b> = 80000 S SN (
The required equation is ‘ ek 2ol ' ' & |
(y—300)2 Y x2 =t {14 : "A fe o ' . S £ (1
10000 80000 oiie; Bvkuimbnbors. |
R : ! : 4 .
42. (a) The domainof sin™ x and cos™x is [-1,1}. e )
—1<|—)—(-|——2S1and —IS}——|x—|S1 : B (!
Sl 4 (Ot ‘ e
-3 < |4-2<3 : 0 - —4 < 1-|x<4 | oo 1
-1 £ |4<5 and e R b ”
v AsMag o 0
|l £ 5 (or) The domainis -5 <x<5 £ TNy e
2241 _ 2x+ip)+1 _ @x+D+i2y (A-p)-ix | 0
42 (b) s 5 g

iz+1 i(x+iy)+1 A=y +ix  (Q-y-ix "

98 s U ol
E‘ . .:
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A e ..(2)
(22+41) _ —x2x+D+2y(1-y) _ (
o (A—yP+ 2
2x’-x+2y-2y* = 0
. .. (1)
2x2+2y2+x—2y = 0. (
‘ | ()
. 43. (a) p=§-, q=§-,and n=6 |

f(x)
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44. (b) Rough diagram
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Required volume = 7z_|‘:(y,2 = y;’)lx
IIJ: (x2 - (Jt:2 )z)dx
18

46, (@) Rough diagram

/ e o L el s o f s P
L8 sl e siex
- L
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a = cmﬁ+sina]’
b = cospi—sinfj J ¥
bxa = El |a]sin(er + ,B)Iz=sin(a‘-f’,8)12
i I
bxa = |cosp -sinf O|=(sinacosB+cosasin B)k
cosa sina 0

sinfa+ f) = smaoosﬂ+cosasmﬂ
Note : (1) Instead bxa one may take axb In this case, msmadofk wemﬂpt-k
(2)Theresultcanbeprovedbydnwingauﬁtcirclc’ibo 3
47 (b) I\!

QN‘ .1; % ;
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X = A'R
2 3 -l
|A|=l 1 1=16
3 -1 -l
0 4 47T TS
adiA = |4 1 11| = 428
B 4 -3 -1} fa.
Xie A8
[0 4 A9
=Ilg4 1 By
4 11 -1)|-1
% 1_32 i
y| = —|48|=|3
16_64 }

41. (b) ezf_%zg

Centre C(1,2)
Foci S(4,-2) and S'(-2,-2)
Vertices A(6,-2) and A'(—4,-2)

42. (a) sin”™ (%)Hin"(lz) = %

= sin™'(1)
sin“l—sin“-s— = sin"l_z_
X X
Sin—l{l 1"2—3—2\]1—1] == sin-ll_
J X X X
=25 .2
x X
=08 =10
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44. (a) Rough diagram

44. (b) Rough diagram

1% =17rr2h=—1—7rh3
3 12
av _1_,.dk
dt 4 dt
dh 6
— = — meter / minute
a: 5%

45. (a) Each step (or) sub heading — one mark. Maximum five marks
1. Domain x<4 ie, (—c,4]

Range (—o«‘ —li]
"33

x -intercepts : Put y=0 = x=0,4 are x-intercepts.

g

y -intercepts : Put x=0 = y=0 is the y -intercept.
It has no symmetrical property.
It has no asymptote
First derivative tests :

S e

b5
y' = x'%(4—1) 2(-)+J4-x
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