Remesh’s Maths Coaching

HIGHER SECONDARY
FIRST TERMINAL SECOND YEAR EXAMINATION 2018-19
MATHEMATICS (SCIENCE)

Maximum : 80 Scores

Time 2 ¥ hours
Cool off time : 15 minutes
HSE Il

Answer any six from questions 1 to 7. Each question carries 3 score.

.2
1. Constructa 3x 2 matrix A= |a; |whose elements are given by a; = (i+J)

5 3
L\2
8, =t 1)
2
1+1)° 1+2)
a11_( ) :Z;aiz_( 2) =4.5
2+1)° 2+42)
3212( 2) =4.5;a22_( 2) =8
2 2
agl=(3+1) _g a32=(3+2) .
2 2
2 45
A=45 8
8 125

2. Show that the relation R on Z defined by R = {(a, b) : |a— b| IS even } is an equivalence relation. €)]
i. If|la—al=0,iseven VaeR = R is reflexive.

ii. If|a—b]iseven=|b-al—(a—b)|Ha-b] iseven va,beR = R is symmetric.

iii. If |a—Db]|iseven andif |b—c|iseven =

|(a—b)+(b-c)Ha—c|is alsoeven Va,b,c e R= R is transitive.
Hence R is an equivalence relation.

1 3 2 5 -1
3. IfA=2 -3 0||B=|-6 2
5 -2 1 7 4

1 3 25 -1 5+-18+14 -1+6+8

1 13
a) AB=|2 -3 0||-6 2 |=|10+18+0 -2-6+0|=|28 -8 @)
5 —2 1]|7 4| | 25+12+7 -5-4+4| |44 -5
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b) Here multiplying all the elements of 2™ row by 2, hence in the product matrix, multiplying all elements

1 13
by 2, we have AB=|56 -16 (1)
44 -5
4. a) b) fsinx| 1)
b) Since modulus function and trigonometric functions are continuous everywhere, then the composite
function [sin x| is continuous everywhere. (1)
c) Itis clear from the graph that [sinx| is not differentiable at x = nm, where n is an integer. 1)
2 -3 5
5. Consider the matrix A=|6 0 4
1 5 -7
2 -3 5
a) |A| =6 0 4|= 2(0—20)——3(—42—4)+5(30—0) =-40-138+150=-28 (1)
1 5 -7
b) |adjAl Al"*=(-28)"" =(-28)° =784 (1)
C) |2A|:23 | A|:8(—28):—224 (1)

6. a)

1)
b) Yes. In the graph, the line parallel to the x axis intersects the graph only one point. @
c) No. Everyy element does not have pre-image. Q)
7. f(X)=x*+2,9(x)=2x+3
fog = f[g(x)]=f(2x+3)=(2x+3)" +2=4x* +12x+9+2 = 4x* +12x+11
gof =g[ f(x)]=g(x*+2)=2(X*+2)+3=2x" +4+3=2x*+7 3)
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Answer any eight from questions 8 to 17. Each question carries 4 score.

8. Let f(x)=4x"+12x+15
Let yy be the arbitrary element of range f. Then y = 4x* +12x+15

y =4x* +12x+15, for some xe N .

Now y =4x? +12x+9+6=(2x+3)" +6 = y—6=(2x+3)’

= 2X+3= y—6:>2x:1/y—6—3:>x=—“y_26_3, asy>6

Let us define g:S — N by g(y) =—*‘y_26_3

Now gof (x)=g[ f(x)]= g((2x+3)2+6)= \/(2X+3) 63 _ 2x+373_,

2 2
and
2
y—-6-3 y—6)-3
fog(y)=f[g(y)]=f % - 2xu+3 +6=( y—6)2+6=y—6+6=y
gof =1, and fog = I . This implies that f is invertible with f =g 4)
1 -2
1 2 3
9. Az{ } B=|3 2
3 2 -1
2 -1
1 -2
1 2 3 1+6+6 -2+4-3| |13 -1
a)AB{ }3 2 { H } &
3 2 - 3+6-2 —-6+4+1 7 -1
2 -1
|o)|3'{1 i 3] A‘—; 2 (1)
-2 2 -1 3 _1
13 7
= e, 1
0 8y 1 ot
1 3
1 2 3 1+6+6 3+6-2 13 7
B'=[ } 2 2 { }:[ } ............. (2)
-2 2 - -2+4+-3 -6+4+1 -1 -1
3 -1
From (1) and (2) , (AB)'=B'A'. Hence proved 2)
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10. a) Find the area of the triangle ABC shown in figure using determinants 2

The points are : A(1,1) ; B (4,3) ; C (2,5)
1 4 2
Area of AABC = 1 1 3 5
2 11 1

=%[1(3—5)—4(1—5)+2(1—3)] _ %[—2+20—4] - % — 7 sq.units

b) Area of AABD =7sgcm
1 4 k

1 3 6/=7
11 1
1(3-6)-4(1-6)+k(1-3)=14
~3+20-2k =14 =172k =14

17-14 =2k :>3:2k:>k=§

N |~

N

)

3 -1 2 3 1 1
11. A=|1 2 3 | =>A=|-1 2 3
1 3 -2 L -2
6 0 3
P:—(A+A')_%0 4 6
3 6 4
6 0 3
p=Llo 4 6|=p
2 3 6 4
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.. P is symmetric
0 -2 1

Now,Q:%(A—A’):% 2 0 0[=Q
-1 0 O
Q is skew symmetric.
6 0 3 0 -2 1]
NOWP+Q=%0 4 6 |+=2 0 O
13 6 -4 -1 |
6 -2 4 3 -1 i
=% 2 4 6 |=|1 2 3 |=A thesquare matrix.
2 6 -4] |1 3 -2
k cosx P
12, Let f(x)={7~2X <
3 if x==—
2
T
kcos—
lim f(x)= ”m(kxcosx): 2 _ ~ (indeterminate form)
N wsE\ T —2X 7T 0
2 2 T—2_
2
Put x=2+h
2

Asx—>%;h—>0
-k sinh Kk k
m——=—

kcos(72[+ h) k(—sinh)
lim =lim = x1l=—
h—0 71'—2£7[+hj >0 7—7—2h h>0-_2 h 2 2

Now, f (Z] =3
2

f is continuous at %

Iimf(x):f[%j:g:3:>k:6

L3
X—>=
2

- I - 3
13. a) The question is wrong. Correct question is : The value of tan™ tan (Tﬂj =

tan tan 3 —tantan| 72 |=tantan| 7 -2
4 4 4

=tan!| —tan ZJ —tantan| - Z

4 4

_z
4
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2
4+1 28+3
_ —1& —11_ -1 § ? _ -1 21 _ —1%
= tan (3j+tan (7j—tan —1_4 1 =tan —21_4 =tan 17

21

2 3
14.a) Let A=
1 2

SR

, 7 121 [8 127 [1 0] [7-8+1 12-12+0
LHS = A2 —4A+1 = - + A

4 7 4 8 01 4-4+0 7-8+1
0 0
= =0=RHS
0 0
by A>—4A+1=0=A-4+A"'=0 || xing by A™
a1 4 0 2 3 2 -3
Hence, A - =4—-A=41-A= _ —
0 4 1 2 -1 2
X 2| |6 2
15. a) =
18 X ‘18 6‘

x?-36=36-36=x*=36= x=16
Ans: A

1 a bc
b) LHS=1 b ca
1 c ab

R, >R;R, >R, —R;;R, >R, - R,
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1 a bc
LHS=|0 b-a c(a-h)

0 c-a b(a—c)
1 —c
1 -b

=(b-a)(c-a)(-b-—c)

:1><(b—a)><(c—a)

16.a) 2X +3Y = 23 1
. =l g | (1)
(2 -2
3X +2Y = 1 s } ............... (2)

_—2 10
2 13
5Y =
14 -10
2 13
. 154 5
— 2
5
2 3
In (1):>2X: -3Y
4 0
2 13
2 3 £ 5
le _3 5 5
214 0 14
— 2
5
Hsslive.in
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6 3 4 A
_1{23}_5 5|_1 5 5
2[4 o) |42 || 2|22

5 5

2 12
|5 5
IR
5
1 2
17. A=
2 -1
Let A= 1A
1 27 10
= A
2 1] [0 1
R, >R, ~2R,
1 2] [1 0
= A
0 5| [-2 1
-1
RZ_)ERZ
1 o2] [0 )
0o 1|72 2
5 5|
R, —>R 2R,
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Answer any eight from questions 18 to 24. Each question carries 6 score.

18.

AX =B
1 -1 1 X

4
Where A=|2 1 -3|X=|y;B=]|0
1 1 1 z 2
1 -1 1
A=2 1 -3=101+3)=--12--3)+1(2-1)
1 1 1
=1(4)+1(5)+1()
=4+5+1=10
Ar=4 A,=-5 A;=1
Ay =12 Ap=0 Ap=-2
Ay =2 Ayp=45 Agp=3
4 2 2
adjA=|-5 0 5

:i -20+0+10 =i -10
10 10
4+0+6 10
ax=2y=-Lz=1 (6)

4
0
2
1b+0+4 20}

19. a) sin(sin™* x+cos™ x)=sin%=1 1)

b) sin™ (sin 3—”) =sin™* (Sin(ﬂ'—z—ﬂ.jj =sin™* (sin 2—”) _2z € {_E,Z} 2)
5 5 5 5 2 2

X

X
= @
J1+ X2 j J1+ X2

¢) sin(tan™ x) =sin (sin1

2% 3 6
d) LHS=2sin™ 3)2an( 3 )= tant e
5 A 3 -2

=3 16
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20. a)

|| put x=tan@ = @ =tan"" x

b) y= cosl( 2X ) =c0s™" (—2 tan g )
1+ X 1+tan’ @
cos 'sin26 =cos™ cos(z— 29) =Z _20="_2tan"x
2 2 2
c) y—cosl( 2X j—z—Ztanlx
1+x*) 2
d—y=0—2>< ! 5= 2 >
dx 1+x 1+x
21.
a) y= cos(x3),sin2(x5)
% = cos(x® ) cos(x® |5x* + sin(x® ) - sin(x?)3x?
= 5x“(x5)cos(x3)—3x2 sin(xs)sin(x3)
b) x*+y?=100
diff wrt x
2x+2yﬂ=0:> 2yﬂ=—2x
dx dx
. U2 W
Tdx 2y y
c) y=(logx)" +x"9*
putu = (log x)*;v = x'9*
Theny =u+v
Ang QU v @)
dx dx dx
Let u=(logx)*
logu = xlog(log x)
ld_u = x.i.1+ log (log x).
u dx logx x
Hsslive.in
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du x| 1
..—=(logx) | ——+log(log x
dx ( g )[Iogx g( 9 )}
Now, V = xlog”

logV = log x'*** = log x.log x = (log x)2
1 d_V:V.ZIogx :Xmgx.2|09X

V' dx X X
= x"9** 2log x
)=

y

Y (1og [@mg(logx>}xw—azlogx

22. a) a*bza—b
2
b*a:b—aza—b
2 2
~.* Is commutative
bc
Again a*(b*c):a*(ﬁj—a—zza—bc
g 2 2 4
)
(a*b)*c= ab *C =2 _ 3G
2 2 4

= a*(b*c)=(a*b)*c
.. *is associative.

b) Consider the set A={1,2,3,4,5}
i.

*

g|lhlwiN|-
I R
NN W NN (N
Wlwlww|w|w
AP OIS

gl jw oo o

)

)

ii. The table has 25 cells, Fill one row and column of 3 as required 16 cells remain. Here repetition is allowed,

so there are 5 raised to 16 (5™ ) binary operations are there.
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23. a)

LHS =cos™ 4 + cos’lg
5 13

cos™t x+cos'y=cos™ (xy —V1-x21-y? )
2 2
- LHS =cos™ ﬂ><E— 1- 4 1- 12
5 13 5 13
=COS_1 4_8_ 1_E 1_& =COS_1 4_8_ i E
_65 \} 25 169 65 \/25V169

=cos™ ﬁ_ﬂ(i} = cos‘1(48_15j

b)

5Xx =1-6x> = 6x*+5x—-1=0
6X° +6X—x—-1=0

6x(x+1)-1(x+1)=0
(x+1)(6x-1)=0

x=-1(or)6x=1= x:%

But x = —1is impossible.

1
LX==
6

24. a) Find %if x=a(cost+logtan[%n,yzasint
X

The question has a type mismatch. The correct question is:

Find ﬂif X= a(cost +log tan GB y =asint
dx 2

X= a(cost+ log tan %) y =asint

Hsslive.in rchciit@gmail.com

©)

®3)

®3)

Page | 12



Remesh’s MHaths Coaching

dx . St 1 . 1 1 1
——=al| —sint+ sec’—.= |=a|sint+ X X5
dt tan — 22 sint cos? L 2
2 2 2
t
cos—
2
) ) 1
=al —sint+ n n :a(—smt+_—j
2sin - cos — sint
2
—sin2t+1j cos’t acos’t
=a - =a - = -
sint sint sint
y =asint
ﬂ:acost
dx
Wy A costx ML gant
dx dt dx acos-t
b) y=sin'x
ﬂ_ 1
dx 1-x?
\/1—x2ﬂ=1
dx
diff wrt x
d’y dy —x
V1- X3 —2+—=. =0
dx*  dx 1-x2
2
(l—x)Z%—xg—y:O [Ixing by v1—x*
X X

Hence proved.
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Confidence and Hardwork
is the Best Medicine to Kill
the Disease called Failure .
It will Make You
Successful Person..
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