SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2021

MATHEMATICS (SCIENCE)
CODE NO: SY 227 60 SCORES
Qn.N| Sub Answer Key/Value Points Score Total
o | Qns Score
1 3 x 3 3
2 X
! 1+1
|4 1] 1
BoXZE3 78 e e e a e e e earreeas
x*=8
=+2/2 X
Remark_
1 score for the correct expansion of determinant in LHS and 1 score
for the correct expansion of determinant in RHS.(1+1)
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(i)

1
OR
C =4 C=-3 oot o el s (1)
-3
11 12
Cu=-2 Cp=1
Cofactor I\/Iatrix=[ 4 _3] .............................. (%)
-2 1
ade=[ 4'2] .......................................... (%)-3 1
A.ade=[ 1 2][ 4 —2]
3 4 -3 1
- [ 4-6 —2+2]
12-12 -6+4
i [—2 0 ]
0o -2
OR
[A[==2 e (%)

iz

V2
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A .adj A=|A|l= [‘2 0 ] .................................. (%)
0-2
3 1
M F(x)= DM LX) e, X35- x5
9 Y +Ys
SKH1 = 10 coioieeieceee sttt k =5
1
Remark
% score for the correct expansion of LHL and % score for the correct
expansion of RHL. (4 + %)
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4 f(x) =x2+2x— 8
(i) fis continuous in [-4, 2] ceeeeieceeveeiiereceeee e (i) f is
differentiable in (-4, 2) e (iii) f(-4) =0 =
F(2) o A
FUX) Z 22X+ 2 et %
By Rolle’s theorem f (c) = 0 v
............................................................... 2c+2=0 1
T SN (0 ) T
Rolle’s theorem.isverified. A
%
5 Y
A 1
T2TT weeereeeecre st cetae s st ee et e e e e asrbe e e aen e
dr 1
=27x5=10 7TCM? [CM.nnceeitieeie e 1
6 o R A T Y SR
|67 |=V114 e 1
a b %
Projectionof a”onb = e,
|67 1
__60
N0 R %
7 2
Ga =jh +4 Aj+6k/\ ........................................................... %
UINZIRZ2 PJEKI oo s
Vector equation of the plane is
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(F=70). TN = 0o e 1
[F=(in +4 7j+6kN )]. ("=2 AHKA ) = 0 oo 1
OR
(X1, Y1, 21 ) = (1,4,6) oo () a,b,c=1,-2,
Lot (%)
The Cartesian equation of the plane is a(x-x1) + b(y-y1) +c(z-z1) =
(O S (1) 1(x-1) -2(y-4) +1(z-6) =0
................................... (1) x-2y+z+1=0
Remark
For direct answer , give full score.
8 | (i) [11]
For writing the question number as 8 or 8 (i), give 1 score.
(i)
Cos™? (i) e
2 3
1 kL
Sin'l( ) N U YW, . R S
2 %
2r 2 y
- 3 6 2
Cos™ (—1) +2 Sin'l(l) e
2 2 %
ST toveereereernes e enesenne s %
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9 x y 1
1
Area = X312 y312 L B e e e e e rees
2
x y 1
1 -2 -3 1
= | 3 2 1 ‘ ..............................................
2
-1 -8 1
= |=15] =15 S0 UNItS. eovereerereeereeeieeere e e
OR
1
Area = 2[ Xi(y2-Y3) +Xa(Y3-Y1) +X3(Y1-Y2)eeererrerrennns (1)
1
= 2[-2(2+8) +3(3+1) +1((-24+2)] ........... (1)
1
= 2 (-30) =-15=15sq units. ....ccceeeruuenes (1)
Remark_
For any alternate method , give 1 score for the correct equation and
full score for the correct answer.
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10 dy

-y = cosx dx
P=-1,Q=cosx

I.F = eIde - ef—ldx =g

Iz
Solutionis : Y (LF) = JQU .F)AX weovvverrereereessssescescccnsessveneeeneee ’
=Y. €7 = [COSX. @ MN o Laesizisenservoevoe e vssssssnsers oo vossssoms 1
= y. e = -cos x. e* = [ (~sink) .(~eX)elk.......um0n... v
e %
= vy.e™ ==*[sin x — Coshx | +Clina. Luida
2 %
11| (i)
3A+B= [2 8 ]
3 -4
3A = [ 912] .......................................................... -15-3
(i) B=[2 8]_[9 12]
3 -4 -15 -3
- [‘7 ‘4] ............................................................ 18 -1 %
1
AB:[ 3 4] [-7 -4]
Y
-5 -1 18 -1
Y
) [—21+72 —12—4]
35-18 20+1 1
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Y

12 | (i)

(i)

AB = 4 12 —24]

For attempting the questi

17 21
Remark
For 3 correct entries in B and AB, give full score.
3x3 B=[13 -6]
_2 _6 ............................................................
12

4
(AB)l=-6 12
12 -24 30
1
l 4 ) [
5
B*A'=3 [-2 15| Lol
=30
-6
-2 on, givefull'score’(4).
4
= -6 12
12 -24
Remark_

iz

iz
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13 | (i) X +y
(ii) 1-xy
(c) tan” 1
1
-1<x< 2.7
tant 11 24
N
11 24
LHS = 1- tan-148+77 1%
- Vs
264-14
- %
tan a2 e
250
= Vs
Y S
2
Remark
For the correct formula of tan™'x+tan™y  in 13(ii), give 1 score.
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14 | (i) dy dy 1
2XHXH Y H2Y =0 oo dx dx
dy 2
(XA2 Y )= (2X 4 Y ) e
d.
X %
dy —-(2x+y)
(ii) AX X2 Y XZEANO it %
B=tan"lx y=tan-1[ 2 tanB:]
1+tan 6
IZ
=5IN7ISIN20 = 20 oo ’
Y
= 2 AN Xt
dy 1 %
=2. YUUTNURURIReS T S N ax 1+x
Remark_
For attempting the questioh:14 (ii)y give|2 scores
1
15 FUX ) ZAX-3 e e flix ) =0
%
3
.................................................................. 4x-3=0 =x= 4 %
............................................................. 1
3 o0),H i i 1
£(x) >0 in the interval (47" ence increasing .....................
. . 3
f (x) <Oin the interval (_00’4) ,Hence decreasing.................
Remark
For the concept of increasing and decreasing function ( f'(x ) >0
Jincreasing and f!(x ) < 0 ,decreasing) , 2 scores.
16 | (i) [Order 2 ittt e s
DEGree 1 ... e e e 1A
N Y2
(ii) dy
»=(1+x%)dx
............................................................. 1
1+y
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1+ y? Vot Vs
B T S tany
3
Remark_
% score for the correct expansion of LHS and % score for correct expansion of RHS.
17 1 |4

Find a unit vector perpendicular to both the vectors .

1
RATKA @xB 2213 | e
3 5 -2 &
= =17 N H13 N+ TN e 1
|a”x7b| = [BO7 oo A
23
AA71413 )47 R
50T [ R

For attempting the question, give full score (4).

Required Vector =
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18 a 1=Ni+2 Nj+k? DTIZN=NJHKD oo
T@a=2 Ni= Nk D=2 N MA2KN e
TO02=0 1T =3 NJm 2K e
iI\ I\j kl\
bﬁlxb_}: 1 -1 1 = -3 Nj+3kN
2 1 2
| %b1Xb*2| i
(a™2—-a™1)-(bM1xb"2)
SD = ‘ ..........................................
| 67, |
(i-3j—2k)-(=3i+3k)| _ |-9|_3
N S
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OR

X1=1, y1=2, Zl=1 a1=1,b1=—1,C1=1 ................... (1/2) X2=2, y2=—1, Zz=—1

Xo— X1Y2— y1Z2-z1a1 b1 c1

a2 b2 C2

i
S.D= \/(blszbzcl)z"'(clazfczaﬁz'*(alb2*a2b1)2 (1)

=0.8+0.5-0.32=0.98
Remark

1-3-2
2 1 2
VI9+0+9
1-1 1
oo (1)
9= 9 _3
= |~*18 VIB V2 (1)
19 | (i) P 1
P(B/A)= P am omw .
P(A) %
P(AnB)=P(8/ Ay ACOCECIMIV .. %
(ii) =04 x0.8=0.32 . 1
P %
P(A/B)= CADB) e
P (B ,
(i) (&) &
20.32/0.520.68 woooroooeeeeeese oo y
P(A UB)=P (A)+P(B)P(ANB) oo
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— P

(x,y) €ER (y,2)ER =(x,2)ER, Vx, y,z €A ,hence transitive

Remark

For any counter example give one score to prove it is not

symmetric

P(B]|
For P(A /B )(AnB) in 19(i) , give 1 score.
20 | (i)
(D) (3,1) oottt ettt
(i) 1
R={(1,1),(2,2),(3,3),(4,4),(5,5),(6,6),(1,2),
(1,3),(1,4),(1,5),(1,6),(2,4),(2,6),(3,6)} et . 1
(x,x) ER,VxEA, hence reflexive .......coceevvereneeee. %
(1,3) €R,but (3,1)&R , hence not symmetric ............... 1
Y
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21 | (i)
thm on both sides
1d
_—Z —+log x-1
G Vo) T I X
%
dy |
SxX(Ldy +log X)
1
X e
at dt ”
gy
=4 gt dt
Y
t
Qz .........................................................................
dy dt
_Lz v
dx dx
PRETE & ann T o T a2 ST
Y
T RSO PU ORISR at
Vs
22 X A B 1
= F r——————
(x+1)(x+2) x+1 x+2 1
A=, BS2 ettt 1
[—X—ax - f—_1+ 2 e,
(x +1)(x+2) x+1  x 1
+2
=—log|x +1|+2108|X +2| coeeveeererernnas
OR x
X
=2

(x+1)(x+2)  x+3 x+2

X=A(2XA3)FB e (%)
1 =3
2 ) A=,B= ........................................... (VZ)
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2x+43 =3¢ _ 1
xX+3x+2 2 Y X*4+3x+2

%log|x2+3x+2|%f

1 3
510g|x2+3x+2|+§f

= log | x?+ 3x +2 |+ 3—Iog
2 2

or
1

x+l

= log | x*+3x+2 | —3—Iog

2 2 Xx+2
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23| (i) |a3=3i-j
aiu 21
o2 o 1 R I I
8, 7
(ii)
A=a21 022 =
asi10s2
AT= [2 ! ] .............................................................. 3-4
1
P=2 [A+ AT] e s
1
_ [4 4]
24-8
) [z 2 ] .
= , Symmetrlc ..........................................
2 -4
Q= E e L RS
1
[

V2

V2
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i 2] [0 ] ]

2-4 -1 0 1-4

Remark_
For attempting the question 23 (i) , give 2 scores.
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24

X=A.B

= (A).Badj

Y

V2

V2
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x=1, y=2, z=3

Remark

For a minimum of 7 correct entries in adj A, give 2 scores.

25

(gof )1=g(f (1))=9(2)=3 eeeeeeeeeererreeeerereereereeee
(gof )3=g (f(3))=G (5)=1 ceeeeeee s

(gof )4=g (f (4))=g(1)=3

V2

Y

Y
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(i)

gof ={(1,3),(3,1),(4,3)}

OR
f 8
— —
4 r‘
gof ={(1,3),(3,1),(4,3)} ceeeeeeeeeee e (Va+¥s+15)
f(x1)=f (x2)22 X1+1=2X2+] oo,
.= x1=x2, fisone-one ......ccveeevrrennnn.
y =2x+1, xz%leR ,fisonto .......................
-1 X—
(%)= R Nk e & | A 4

(1%)

Yot Vot Vs

)

)
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26 | (i)
dy
Slope = OE X T2 ettt ettt st s se et
dx
S B | 5 = 2 =
(i)
B R I y— y1= m (x-x1)
.................................................................. x=2, y=23-2=6
............................................................... y-6 =11 (x-2)
(iii)
l1x-y=16
FUX) = COSX = SINX crvverererieeeeeeeeiseeeersies e st
s
FUX) 20 =5 X = 4 ettt f(x)<0

V2

V2

i

i
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s n
Maximum value = SiINA+COS & ...ueeeeeeeeeeeeeeeeeeeeeeeeeeeeee e

) \/L2+%:\/ 2
OR
(sin x+cos x)?=sin’x +COS?X +2SIN X COS X wevvvvvvrerrernnnns (%4)
= 1+sin2x

The maximum value of sin 2x =1

(SIN XHCOS X)2=2 vt (1)

Maximum value = V2 oo (%)

Remarks (1) For

attempting the question 26(ii), give 2 scores.
(1) For direct answer, give full'score for.26 (iii).
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27 | (i) PUt COS X =T i,
SSINX.AX = At
%
Isinx.sin (cosx ) dx=fsint.—dt ..................................... y
2
=-(-coSt) = COSt wvvnririrrrnnns ”
= COS(COS X)+ C v, 1
(ii) | PUE TANTIXSE e v
LAXSAE e e
2 2
1+ x
r 2
tan X 4
o e L
{ Lo [ t dt
%
I
| ] .. 1
2 0
L
32 2
28 2
x+2y=10
X 0 10
y 5 0
3x+y=15
X 0 5
Y 15
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)

2%+

Corner Points zZ = 3x+2y
0 (0,0) 0
A (5,0) 15
B (4,3) 18
C(0,5) 10

YVatVot Vo Vs

Maximum value of z=18

Remarks

(I) For each correct line, give 1 score.

(1) In the figure,if only the feasible region

give 2% scores 1 (4,3)
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29 | (i)

b

Iz
1

3 )
2
3
2

(ii)

)
a

Y
REMARK

ANY ALTERNATE METHOD IS ALLOWED , MARKS SHOULD BE
ACCORDINGLY AND GIVE FULL SCORE FOR THE CORRECT ANSWER
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