HIGHER SECONDARY FIRST TERMINAL EXAMINATION — AUGUST 2023

Part—III
Mathematics (Science)

Answers

1. (a) (2,2)
(b) 3x—-y=0=y=3x
. R={(1,3),(2,6),(3,9),(4,12)}
1eAbut(1,1)¢R ..Ris not reflexive
Here (1,3)eR but (3,1)¢R ..Ris not symmetric.
Here (1,3), (3,9)eR but (1,9)¢R ..R s not transitive
2. (i) (C) fisone-one but not onto
(i) Clearly, f(2)=2%2=4 andf(-2)=(-2)*=4
ie, the elements 2 and -2 in the domain have the same image 4. .". fis not one one.
x? is always a non-negative real number.
.. There exists elements like -1,-2,... in the Co-domain, R of the function which is not the image
of any value from the domain of the function.

.. fis not onto.

3. tan”! (2 cos(2sin” (5)))
=tan~! (2 cos (22)) =tan™" (2 cos (9)

4. (i) We have, Az[all a12]

az1 Qp2

Given, aj=i-]

T a1=1—-1=0
a=1-2=-1
a=2—-1=1
ay=2—2=0

A [Zii aal [] 0]

(i) A= _1 0]=—
. Ais skew symmetric

5 (a) 3



6.

7.

(b) A.(adjA) =E ﬂLi ?ﬂ

'P_S —w+1ﬂ=B 2

2—2 -5+6
Let, (X1, y1)= (=2, -3)

(x2, ¥2) = (3, 2)
(X3l y3) = (_1r _8)
X1 y1 1
Xz y2 1
X y3 1
-2 -3 1
3 2 1
-1 -8 1
=2{(-2)2+8) + 33 + 1) + 1(-24 + 2)}
=~ {(-2)(10) + 3(4) + 1(—22)}
1

=2{-20+12—22}= 2 (-30)=—15

=15 sq. Units

Area of the triangle , A = %

Since the given function is continuous at x = 5,

Lim _ Lim _
wye- )= 2, flx) =(5)

Lim _ Lim P e~
x—>5‘f(X)_x—>5‘ (3x—8)=3x5-8=7

xir;' flx) = xir;' (2k) =2k
f(5)=3x5-8=7

Equating we get, 2k =7

ie, k=7/2

(a) (iii)a* log a

(b) dd_x (sin (tan~!(e™))) = cos (tan"*(e™)) :—x (tan~Y(e™))

1 d _
1+e—2% dx (e X)

= cos (tan~t(e™)) 1+el_2x (—e™)

= cos (tan~(e™))

—e Xcos (tan~! (e7¥)
- 1+e~2%

Put x=tan0..0=tan"'x

[ 1+ tan? 0 = sec?0]



10. (i)

1 Zsinzg
=tan "\ —%—"3
2 smz cosE

(A)x e [-n/2,1/2]

(i) sin~!sin (%) = sin~!sin(585)

11. () Given, A=[i

(ii)

sin~1sin(360 + 225)
sin~!sin(225)
sin~1sin(180 + 45)
sin™! (—sin(45))

—ein—17_ 1
=sin™*( ﬁ)

e el lN_ 0 m
= —sin (ﬁ)' "
-2
-2

wean = [ Tl 2
[9+(-8) —-6+4] 11 -2
12+ (-8) —8+4_[4 —4

A’=kA-2l=
| RS R o P
3 P P P

P

4 —4171 a4k —2k-2

Equating corresponding elements, we can see

4 =4k
ie, k=1
a==6

12. Given, A=[5 1 2

[1 — cosO = 2sin? 9]
2

. .0 0
[sinb = 2 smzcosz]



LAT=10 1 2

3 2 7
Symmetric Part, P = % (A+ AT)

4 5 6
0 1 2])
3 2 7

456]

L 4 0 3
S P= E([S 1 2|+
6 2 7
) 8 5 9
A 5 3]
9 4 14
4 5/2 9/2
=[5/2 1 2]
9/2 2 7

Skew symmetric Part, Q = % (A — AT)

. 4 0 3 4 5 6
(2[5 )
6 2 7 3 2 7
L 0 -5 -3
=5[5 0 0]
3 0 0
0 -5/2 —3/2]

5/2 0 0
3/2 0 0

We have ,A=P+Q
4 0 3] [4 5/2 9/2] [O -5/2 —3/2]
= +

5 1 2|-|s/2 1 2|+]|5/2 o0 0
6 2 71lo/2 2 71 132 o 0

13. LHS = (AB)

ie,

AB =i —34] [—11 _32]
[2+(-3) —4+9
L 1+4 -2+ (-12)
25
5 —14

|AB|=|_51 _514|=14—25=-11

adj (ag) = [ 3
s (AB)'= —— adj (AB) = _Ln [__154 _5] - ﬁ [154 i]

|AB| -1

RHS = B1AL
|A|=|i _34|=—8—3=—11
sainsC] 7]

at=tadiA == [TF )]

|B|=|1 -2

P |=3—2=1



Aij=[i i]
ietass =i [ 2
S i P e B P B

_L[_12+(_2) -9+4
-] —4+(-1) -3+2
_L[_M -5

-ul-5 -1

_i[14 5]

11
ie, LHS = RHS
14. (a) O

(b) Given, A=

o
—_
\]

LHS = | 3A|
1 0 3 0 3
0 1 2[=l0 3 &6
0 0 4 lo o 12

3 0 3
~13A] =l0 3 6
0 0 12

[E

= 3|, 1ﬂ‘°h)ig|+3m
= 3(36-0) - 0(0—0) +3(0—0)
-3(36)=0+0
- 108

RHS = 27 |A|

1 0 1
0 1 2
0 0 4

=1(4-0)-0(0-0) +1(0-0)
=1(4)-0+0

IA| = =1|é i —o|g i +1|g

=4
~27 |A| =27 x4=108
ie, LHS =RHS
I3A] =27 |A|
15. (a) Given, x? +xy +y? =100

Differentiating with respect to x,
d d
= (1) # = (xy) + 3 (y2) = = (100)

dy
2x+xd—+y 1+2y— 0



dy dy
+ 4 + —_—
2x +x dx y+2y dx 0

xg+2y%=—2x—y
ﬂ(x+2y)= —-2x-y
dx

Ly _TZxX7y

Tldx x+42y

(b) Given,y =xcosx

dy _ _d 4

o =X dx(cos X) + Ccos X dx(x)
= —x sinx + cos x

d?y _ d .

oz = dx( —X sinx + cos Xx)

=_%(x sinx)+%(cos X)
=—(xcosx +sinx.1)-sinx
=—-XCOSX —sinXx -sinx
=—-XxXcosx-2sinx

16. Given, y = xX + xSInx

Lety=u+v, whereu=x* and v=x51%

.dy_du+dv (1)
Tdx  dx  dx -

We have, u = x¥
Taking log on both sides,
log u=xlog x [logpi=qlogp]

Diff. w.r.to x,

d d
™ (logu) = ™ (x log x)
1du

d d
Tk X &(Iogx) +log x &(X)

1
=x.;+|ogx.1

=1+logx

du
= u(1+logx)

=x* (1+log x)
We have, v = xSinx
Taking log on both sides,
logv = log (x51"%)
log v = sinx logx [logp?=qlogp]

Diff. w.r. to x,



d d , .
= (logv) = o (sinx log x)

1dv d, | d, .
de—smxa( ogx) + ogx&(sm X)

. 1
=sinx. —+ logx cosx

sinx
=—* logx cosx

dv i
=Y (% + logx cosx)

_ ysinx (Sinx

=X ( s logx cosx)

(1) dy du + dv
= —=—+—
dx dx dx

= x* (1 + logx) + x5inx (% + logx cosx)
17. (@) ForeveryaeZ, 2 dividesa-a=0.
ie, (a,a)eR .. Ris reflexive
(a,b)eR = 2 dividesa-b
= 2 divides b - a, sinceb-a=—(a-b)
= (b,a)eR
..Ris symmetric
If (a,b)eR and (b,c)eR = 2 dividesa-b and 2 dividesb -c
= 2 divides a - ¢, since (a—c)=(a—b)+(b—c)
= (ac) eR
..R s transitive
ie, R is reflexive, symmetric and transitive. .. R is an equivalence relation.
(b) Given, f(x) =4x+3
f(x1) =f(x2) =4x1+3=4x2 +3

= 4x1 = 4%2
= X1= X2
.. fis one one.
Lety = f(x)
ie,y=4x+3
ie,4x=y -3

. . . : -3
For every real number y in the co domain of the function, there exists another real number YT

in the domain of the function such that f(yT_?’) =y.

..f is an onto function. .. fis bijective.



18. (a) A2=A-A=[_12 i] [—12 43}]

=[1—6 3+12]=[—5 15]

—2-8 —6+16l “l=10 10

A2—5A+1OI=[__150 13] —5[_12 i]+1o[(1) 2
=[—_150 1(5) _[—io %g]J’[loO 100]

“lo ol
ie, A>-5A+101=0
We have, A>—5A +101=0
Multiplying both sides by A, we have,
Al(A2—5A+101) = AL, 0
ie, ATA2—5ATA+10AtI=0
ie, A=51+10At =0
ie, 10A* =5I—-A

At =—=(51-A)
(5[ 1l-1% 2
-5(l5 sl-1% 3

2 7]

-3
10
1
10
0

(b) Given, X+Y=[Z 5] — (1)

o
(1) +(2) = 2X=[Z g] +[g g]
i} [10 0]
2 8
il 91 ¢

sl-

1

ol"‘

I}
[——

Gk o N ol"‘

el

(1y=y = Z g]—x

[ sl-13 & =17 1]
o 5 o
2X+Y =2[5 0]+[2 0]

1 47 1
:[120 g]*[i (1)
=[132 8]



19. Given, 3x—2y+3z=8
2x+y—z=1
4x — 3y+22—

% B

X
ie, AX=B, whereA—[Z 1 —1],X=[y]

ie,

4 -3 2 v/
8
B=|1
4
We have, X=A"'B
Al -m(adj A)
3 -2 3
|A| = 1 —1| =3(2-3)+2(4+4)+3(-6-4)
4 -3 2
=3(-1) + 2(8) + 3(-10)
=-3+16-30
=-17
To find adj A :-—
Cofactor of 3, Ay = | 1 _1| 2-3=-1

Cofactor of =2, A;p = — |4 2 |= —(4+4) =-

Cofactor of 3, A;z = i _13| =—-6-4=-10
-2 3
Cofactor of 2, A21=—|_3 ) = —(—4 +9) =-5
3 3
Cofactor of 1, Ay = =6-12=-6
4 2
- —2|___ _
Cofactor of -1, Ay = |4 _3|— (-9+8)=1
=2 3.5 _3__
Cofactor of 4, As; = 1 _1|—2 3=-1
|13 3 __ia2_¢f-
Cofactor of -3, As; = |2 _1|— (-3-6)=9
Cofactoron,A33=|§ _12|=3+4=7
-1 -8 -101" [-1 -5 -1
adjA=|-5 -6 1 |=]1-8 -6 9
-1 9 7 -10 1 7
Al :m(adJA)
L -1 -5 -1
= -8 -6 9
-10 1 7
. -1 -5 -17[8
X= A'B == -8 -6 9|1
-10 1 7 114
—-8—-5—4 L —-17 1
= —64—6+ 36 = —34]=12
—-80+1+28 -51 3




- Bl

sox=1,y=2,z=3

dy
d dy
20. (a) We have,—y = %

(5

d; .2 dr.2
_dt[at]_adt[t]

Sl2at]  2at]

_a.2t_

T 2a1
(b) Given,y =tan~1x

Diff. w.r. to x,

dy _ _1
dx  1+x2

Multiplying both sides by (1 + x?), we get
dy
2 _—
(1+ x%) Ix 1
Diff. again w.r.to x,

d’y dy d
1+ x%) Fre) +&. &(1+X2)=0

2
1+ x?) dy+g(2x):0

ax?

(1+x%) y2 + 2xy1=0





