HIGHER SECONDARY FIRST TERMINAL EXAMINATION - 2025

Max. Score : 60
Second Year Time : 2 Hrs
PART —1lI Cool-off Time : 15 Mts

MATHEMATICS (SCIENCE 60)

Answer any 6 questions from 1 to 8. Each carries 3 scores.

1. i) Ris transitive only

ii) (d,d)and (d,c)

iii) 16

2. ) Theexpression=—E+—E+E=—2—”+E=—E+E=E
4 4 3 4 3 2 3 6

3.0) 16

AR B
2ty 6+01_15 €
0+1 2x+2 1 8

24+4y=5=>y=5-2=3
2x+2=8=>2x=6=>x=3

4.7) 2x—15=5=2x=5+15=2x=20=x=10

ii) Area= 4
1k 0 1 1k 0 1
5401:4:>E401:i4
0 2 1 0 2 1
kK 0 1
4 0 1/|=48=k[0—-2]-0+1[8—-0] = +8
0 2 1

= —2k+8= 18
= —2k+8=80or—2k+8=-8
= —2k=8-8 or—2k=-8-8
= —2k =0 or — 2k = —16
= k=0 o0ork=8

5.19) |x|+1

ii) Sum of a modulus and polynomial function is continuous everywhere.

Hence, |x| + 1 is a continuous function.

iii) It is not differentiable at x = 0
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6.i) D)f:N—>N,f(x)=x>
i) f(x) = cosx
g(x) = 3x*
fog = flg(x)] = f(3x?) = cos(3x?)
gof = g[f(x)] = g(cosx) = 3(cosx)? = 3 cos? x
fog # gof
7 i) Putx = tanf

tan"lx =6
_1(\/1+x2—1> _1<\/1+tan29—1>
tan —— | =tan
X tanf
. <\/1 + tan? 6 — 1)
= tan
tanf
1 — cosf
_, [Vsect6 —1 _, (Secd —1 1| "cosg
= tan —— | =tan (—) =tan " |————
tanf tanf sin@
cos@
. 20
_,[1—cos6 ~ 2sin” . 6y 6 1
= tan [ 5 ]=tan = tan tan(z>=§=ztan X
sin 2sinscos=
2 2
8. 1) y=+tanx
dy 1 .
— = X sec” x
dx 2+/tanx
i) x2 +xy +y% =100
dy dy
2 — 2y—=20
X+ x Tx +y+ ydx

dy
—(x+2V) = —2x —
l (x +2y) y

dy —Qx+y)
dx  (x +2y)

Answer any 6 questions from 9 to 16. Each carries 4 scores.

9 i) l[a—al=10] =0,evenV (a,a) €ER
~ R is reflexive.
If |la — b| is even,then |b —a| = |—(a — b)| = |a — b| is also even.
i.e., if (a,b) € R,then (b,a) € R

~ R is symmetric.
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If la—b|isevenand |b —c|iseventhen|a—b+ b —c| =|a—c|is also even.
i.e.,if(a,b) € Rand (b,c) ER = (a,c) ER
~ R is transitive.
Hence, R is an equivalence relation.
ii) Since 5 is an odd, the other odd numbers are 1 and 3.

=~ the set elements related to 5 is {1, 3,5}

10. a) i)
b) iv)
c) i)
d) i)

11. i) Orderof ABis3 X 3

-2 -2 -6 —12
i) AB = 4][1 3 6]=[4 12 24]
5 5 15 30
-2 4 5
(AB)' = [ -6 12 15] .............. (1)
-12 24 30
1 -2 4 5
B'A" = 3] [-2 4 5]= [—6 12 15] ................ (2)
6 -12 24 30

From (1) and (2) we have, (AB)' = B'A’

12. i) If a square matrix is singular, det =0

24+x 3 4
1 -1 2(=0
X 1 5

2+x)[-5-2]-3[5—-2x]+4[1——x]=0
2+x)(-7)-36-2x)+4(1+x) =0
—14—-7x—154+6x+4+4x=0

3x—25=0
3x =25

25
S X = —

3
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va=fy )

al=]; =3--2=>5

adj A = [—32 1
Aadj A) = ; _31] [_32 1
_[*2 1-Y
6-6 243
- g (5) (D)
AT = 5[3 (1’] - [g (5)] e (2)

From (1) and (2) we have

A(adjA) = |A|.1
0 2b -2
13)i) A=(3 1 3
3a 3 -1

If A'is symmetric, A' = A

0 3 3a 0 2b -2
[Zb 1 3‘= 3 1 3]
—2 3 -1l 13a 3 -1
2b =3 =>b=§
3a=-2 =>a=—§
a=[2 7]
A2=A.A=[_31 %][_31 %
19-1 342
_[—3—2 -1+4
=[8 5
-5 3
SAZS[—31 ;]: f; 150]

n=7ly al=l5 7

LHS = A% — 5A + 71
- —85 g]_[g 150]+[(7) (7)]

= [_07 —07] + [(7) g]
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K
=0
=RHS

Hence proved.

14) i)

15) i)

1

y =sin" " x
dy 1
dx 1-x2
Vi—2 =1
Diff. w.r.t. x
d?y dy —x
Vg2 &Yy 4y =X
1—x .dx2+dx. — 0
Xing by V1 — x2
_) By dy
1-x ).dx2 de—O
Ay
(1 X )dxz - de
Hence proved.
— e (12X
y = cos™ (353)
_ _1 (1-tan?0 _
= cos (1+tan2 e) | Putx=tan®
= cos~ ! cos 20 | tan"lx=0
= 20
= 2tan"1x
dy 1 2

.—=2X =
dx 1+x%2 1+x2

i —1 . 2T i —1 s g
Sin Sln? = Sin Sin T[—;
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[ 8 3
— + —_
= tan~! |24
1 — § X §
| 574
o1 [32 145
— N 60— 24
= tan"! (77) = RHS
— o \36) T
16) i) f(x) = cos(x?)
Let h(x) = cosx
And g(x) = x?
~ f(x) = (hog)(x) = h[g(x)]
= h(x?)
= cos(x?)

The composite function of two continuous functions is also continuous everywhere.
ii) Since fis continuousatx =5

Jip 60 = i 00

Ji Goc+ 1) = iy (3x-5)

5k+1=3(5)-5

5k+1=3(5)-5

5k=10-1

5k=9

5k=9

=2

fk=12
17. 1) A)=0

ii) The two functions f(x) = (x — 1)? + 1can be made bijective by redefining its domain as

[1,00) and its codomain as [1, ) . Thus fun be written as f: [1,00) — [1, ) by

f(x) = (x—1)%2 + 1.

18. i) aij=2i—j

a =20—-1=1

a, =2(1)—=2=0

a;;=2(1)—3=-1

a,; =2(2)—1=3

a,,=2(2)—2=2
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a,=2(2)—3=1
a;; =2(3)—1=5
az, =2(3)—2=4
az3 =2(3)—3=3

1 0 -1
~A=13 2 1
5 4 3
1 0 -1 1 3 5
i) A+A' =3 2 1]|+]0 2 4
5 4 3 -1 1 3
[2 3 4
=(3 4 5
4 5 6
. 12 3 4
Let P=E(A+A’)=53 4 5
4 5 6
. 2 3 4
P,:E 3 4 5
4 5 6
= P, is symmetric
letQ =-(A—A)
1[t-1 0-3 —-1-5
=§3—0 2—-2 1-—-4
5+1 4-—-1 3-3
1[0 -3 —6]
==13 0 -3
’l6 3 0
1 0 3 6
Q’=§—3 0 3
-6 -3 0
10 -3 -6
=-3 3 0 —3|=-Q,skew-symmetric.
6 3 0
. 2 3 4] [0 -3 —6]
Now,P+Q=E 3 4 5|/+|3 0 -3
4 5 61 L6 3 0
1/[2 3 4] [0 -3 —6]
=3 3 4 5[+|3 0 -3
4 5 61 L6 3 0
L 2 0 -2 1 0 —1]
== 6 4 2|=13 2 1]|=A4, asquarematri
10 8 6 5 4 31

Hence, verified.

All rights reserved.

| cfust.vattiyoorkavu@gmail. com

Page | 7


mailto:cfust.vattiyoorkavu@gmail.%20com

Answer any 3 questions from 17 to 20. Each carries 6 scores.

19. The system equations can be written in the form AX = B

1 -1 1 X 4
Where, A=12 1 -3 ,X=Iyl,B= 0
1 1 1 z 2
1 -1 1
[Al=12 1 =-31=114+3)+12+3)+12-1)=4+5+1=10+#0
1 1 1

A =4 Ay =2 Az =2
A =5 A3 =0 Az =5
A13 = 1 A23 = _2 A33 = 3

4 2 2
adjA=|-5 0 5]
1 -2 3

) L[4 2 2
.~.A‘1=—ade=—[—5 0 5]

4| 10
1 -2 3
L 4 2 2114
.‘.XZA_IBZE -5 0 5110
1 -2 3112

1 20 2

—20+0+10 =1—0—10 =|-1
4+0+6 10 1

=>x=2,y=—-landz=1

16 +0+4

10

20. i) a*loga

ii) a) x = acos0

dx ) ) 0 .0 0
a0 = —asinf = —a ZSLTLE cosz = —2asm§ cosi
y = a(6 + sinb)

dy 0 0

i a(l+ cosf) = a X 2c0525= ZaCOSZE

dy dy dx

dx do’de

= 2acos?= X ! = —cotg

—2asm7 cos
b) y = xx + xsinx
Let u = x* and v = x5

Theny =u+v
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dy du dv

- dx + Te (D

Letu = x*

logu = xlogx

Diff uw.r.t. x

1du 1

ndr x.;+ logx.1

du 1

il [x .;+ logx. 1] = x*(1 + logx)
Let v = xS

logv = sinx.logx

Diff w.r.t. x

1dv_ g X =41

v sinx 2 0gx COSX

dv sinx __[sinx
—=v|—+ cosxlogx] = xSimx [— + cosxlogx]
dx X X

_ x*(1 + logx) + x5nx [% + cosxlo x]

dx g X g
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