ANSWERS  (AS1 - Maths - Class 12 - 23.09.2025)
1 | c) symmetric and transitive but not reflecxivell c) £2\2
2 | b) injective only 12 a)tanx+cot x+c
3 d) % 13 C) 110
4 gt 14 a) 1
2
5 |a)-3 15 d) 0
6 |d)3 16 a) + 3
7 1¢)-ey-x 17 D) skew-symmetric matrix
8 |b)-y 18 b) tan(x+1) + C
9 | b)6cmls 19 (C) Alistrue but R is false
10 a) - 107 40 20 (D) Ais false and R is True
21 ("D AB=0 = CCD-=AB det(C) = (2)(8) — (5)(3) =16 —15=1
-1 1L |8 5| _[8 -5
S ) Y 3 A i N B ]
8 =5 3 0][-191 —110
CD=ABb = [4% 2] D= {—3 2}‘[43 22“77 44}
2 [V 4245 dx = [ +1) +4 dx
ms(r—u} cos{x=>5b)
g 1 [ sin(a—b) ] Put x+1=y, dx=dy.
sin(a-b) Lcos(x—a) cos(x-b) I/\ +2x+5 dx = j /_\.3 +22 dy
1 [sin{x—b) cos(x—a)—cos(x—b)sin(x—a)| |
" sin(a-b) cos(x—a) cos(x-b) J' /x2+azdx= 1 , [(2, 2 | x4+ /xz_'_az ‘+C
tan(x — b) — tan(x — a
) smEa b[)_[ logl(cos(x j s lig ICOS()j ol :l; Ay +4+~ log|y +\[\ +4 ‘+C
sinfa=) _ L eV +2x+5 +2log| x+1+vx* +2x+5 ‘+C
_ 1 [ cos{x— a) ] +C 2
sin(a-b) (.Ob(x b)
23 _ﬂ,": sin ‘(singf) + cos !(cosm) + tan1(1)
f“ 3; = sin ‘(sinnr—%) + cos !(cosm) + tan‘l(g)
\’f,;_ =sin ‘(sin%) +n +%['-'sin(1t—9)=sin6]
' \| ) _ b n
x 3O % =X =3 +r +Z
5 _ 3n
(1—> =
B = e
—2x}---)
S__r't_
24 | Reflexive-.
- a—a=0,divisibleby2, Vaec A (a,a) €A, Vac A => R is reflexive.
Symmetric

Let (a,b)eR = 2 dividesa—b,saya—-b=2m
=b-a=-2m = 2 divides b —a

Transitive: Let (a,b) ,(b,c¢) R

=» 2 divides a— b, saya-b =2m

a—-b+b-—c=2m+ 2n

= (b,a)eR => R is symmetric.

= 2 divides b - c¢,saya—-b =2n
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=a-c=2(m+n) = 2 divides a — c. =>R is Transitive.
» R is reflexive, symmetric and transitive
. R is an equivalence relation.
R = {(a. b): 2 divides (a — b)} = (a—b) is a multiple of 2.
So, (a— O.) is a multiple of2.  =aisa multiple of 2
So, in set Z of integers, all the multiple of 2 will come in equivalence class {0}

Hence, equivalence class {0} = {2x}
where x = integer (Z).

25 sec2 . 2\ _ 4
@__bbe.c 9 beczg_(ﬁ) _—;
dx asinf g 2\ g
2 3 . 2 sec’f = (ﬁ) NG
d ( bsec 9) (2bsec” f tan @) (asinf) — (bsec”O)(acosf ., 1
d6 \  asinf (asin )2 gt
d*y  2absec’ftanfsinf — absec’ f cosf *5
— cost = 5
da? a%sin”
dy b 23 (g4 2abv3) 8 8b 8—64/3
da? a3 9 3 a* a2 9
26 y\/l—:nz—km«,,fl—'yz—l
d ; i ; d
YoV —er- Z 12 Yy 4
dz — 2 _ yz dx
dy Jia? ry Ty
R y I S A [ i SIS 5 [ 1
dm( 1—92 V1— 22 y
dy = V1-¢
dx 1 — 2 —
3 T Vg_l—yE
dy  [1—y?
dx 1-— 22
27| Let] = f 1-tan ! xdx 0% (1 +sinx) o (sinz(g) + cosz(g) +2 sin’z—‘.cos ';
1+cosx/ 2(X
I=tan"tx [1dx— [ [(itan_lx)f 1- dx} dx ) 2 cos?(3) 1
ax (sinz +cosf-) x [sinZ x\ 2
1 Ll sin3 +cos
=tan lx-x — f 132 - xdx 2 cos?(3) 2 cos 3
x 2
_ 1 2x =e—(ta|n£ +1) e—(tanz I +1+2tan -]
= xtan™'x — —j E B &
2) 1+x?
1 e (s~ 5 (sec® 3 +2tn (5))
= xtan"1x — —log|1 + x?| + C )
2 gl | = e* (tan (5) - —secZ (’—Zf))
1 ?
— st~ - Hog1 % 4 for (H2285) 4 = o in £)+Boct (9
1. _ -1, 1 2 x (1+smx) =k x
tan™ x = xtan~'x —log(1 + x?) +C [e Troos) dx =e*tan S+ C
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28 | Let Length of rectangle be x & breadth of rectangle be y Putting =D [ 0=5-x- Y
Diameter of semicircle =x . Radius of semicircle = -E dx
Perimeter of window = 10 m x+r;_.r=5 — (l +§)x =5
x+2y+m(3) =10 -
nx = x=
2)’ =10—-x-— 7 2 y T+4
nx
y=5—x(%+7—:) ﬂ=d—(5_x_7) =—-1-= <0
x dx? dx 4
Area of window = Area of rectangle + Area of Semicircle -
d2A 20 ; ' —
3 , §<0 ot xem—— = Alsmaxlmumwhenx—"H
A=xy+lxrt(§) .=x(5—x(l+ E))—i-i x =
2 2 2 4 2 4
=5-x(2+0) =5- 2+ =Dy= -
P 1 5 mx? | mx? ‘§x—lt2—"—12 s 2 4 . T+4 \2 4 T+ 4
Hess Ui Tl 5
1., m2 Hence, for maximum area,
dA—d(sx_Ex —T) =5-—x—-" Length-x——-20 m &Breadth=y = ——m
dx dx 4 R T i Gl
- OR - put d_§.=u
) . dx
V=x2y ...(0)
S=x%+4xy ...(i0) &=l
X
OnputtingyzK S=x2+4x1 X
2 "2 2y=xory=5
On differentiating both side w.r.t x 2 d(ds d
g tx, we get Also, E_S=__ =—2x—g =2+8_y>0
ds % 4V dx> dx\ dx dx X % ’
el T2 L
dx X or S is minimum. Hence, total surface area of the tank
is least, when depth is half of its width

29 cosa —sina 0 cosf3 —sinfg 0
fla) = lsina cosa 0f, f(B)= [sinﬁ cos 0
0 0 1 0 0 1

cosa —sina 0 cosg —sing 0 cosacosf —sinasinfd —cosasing —sinacosS 0

sinae  cosa 0 sinfg cosf 0| = |sinacosf +cosasinff —sinasinf + cosacosf 0

0 0 1 0 0 1 0 0 1

cos(a+ fB) —sin(a+8) 0

fla)-f(8) = |sin(e+B) cos(a+ B) 0} = f(a+B)

0 0 1
cosacos§ —sinasin § = cos(a + 3)
sina cos § + cosasin § = sin(a + 5)

A=[_31 ;] = A2—54A+71=0 = Al -5]=-7A"1
LHS = A2 —=5A + 71 =7”4=“‘A=5B ﬂ‘Lﬂ ﬂ
=[_31 ;][_31 ;]'5[_31 ;_]"'7[(1) (1) =[3 (5)]"[_31 ;]zﬁ —31]

(9-1  3+27_[15 s]+[7 0
3-2 -1+4l71-5 1017lo 7
8-15+7 5-5+0
-5+5+0 3-10+7

=:g g]=0=RHS

»at=iff 3]
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30 2 _2 4 2 11
A—|-1 3 4 Al =1|-2 3 -2
1 -2 -3 -4 4 -3
242 -2+ (-1) —441 4 -3 -3
A+AT=|[-1+(-2) 3+3 44(-2)|=1-3 6 2
T4if=4) =244 —F+(-3 =5 3 =4
1 4 -3 -3 2 —15 -1.5
§5=-1-3 6 2|1 =1-15 3 1
213 2 6 15 1 -3
| g9 =8-i=1) —a—a 0 =L =5
A-AT= | =k—(=2) 3-3 4—(-2) | =1 o 6
1—(—4) =9—4, —g=(-9) 5 —6 0
1 0 -1 -5 0 -05 =25
K=-1|1 10 6| = |05 0 3
25 6 o 95 -3 0
31 @, ) f(z) is increasing when f'(z) > 0:
— = 2% 52? + 24z + 12
/(=) VI ’ ’ e Onintervals: (—3,2) U (4, 00)
f'(z) =« — 32° — 10z + 24 f(z) is decreasing when f'(z) < 0:
fl(z) = (z—2)(z —4)(z+3) e Onintervals: (—oo, —3) U (2,4)
32 1 1 1 r 21 5 -1 -1
A— |4 3 2|, x=|y|. B=|60 adj(4)= | 0 -3 2
6 2 3 z 70 -10 4 -1
det(4) =1(3-3—-2-2)—1(4-3—2-6)+1(4-2—3-6) 5 -1 -1] [21 25
= 4) —1(12—12) + 1(8 — 18 R I p
1(9 —4) - 1(12 - 12) + 1(8 - 18) x= L [-10 4 -1] [70f _|-10
= 1(5) — 1(0) + 1(—10) s -
=5-0-10 —25+ -5 5]
" 40+ 5| = |8
wo -0+ 5] 8]
33| fix)=v16 — x* . Foreveryy € [0,4]3x € [ — 4.4] such that y = f{3
x=2, fix) = Jiz = 2.f(x) = Viz '. The given function is onto
Since, for x = 2 and -2, the function has same image f(a). =v12
.". The given function is not one-one. V16 — y2 =7
y=v16 — x* 16-a’=7
¥y =16-x 2 =
x =4/16 — 2 4-yid+y)=0 a= %3
—o0 - 4 0
34| Given that y = Ae™* + Be™, therefore,
dy
— = —(Ae™* 4+ Be™) = mAe™ + nBe™
dx dx
2
f e O (mAe™ + nBe™) = m?2A4Ae™* + n?Be™¥
dx? dx
LHS = (m?24e™* 4+ n?2Be™) — (m + n)(mAe™ + nBe™) + mny
= m?A4e™ + n?Be™ — (m?4e™ + mnBe™ + mnde™* + n’Be™) + mny
= —(mnde™ + mnBe™) + mny = —-mn(4e™ + Be™) + mny = —mny + mny = 0 = RHS
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34 d. 1 |
OR o [ }— (log x)* {—Hog(log X)]
u= (logx)* dx log x og x
1d o 1 dv  [21 Il
——K—Zlogx——(logx) 2log xx— ==y 208 T | yesx| 208X
V= x.fugx v dx X dx X X
| ] 21
& (log x)*| ——+log(log x) |+ x** 208X
X log x X
d}"_ =1 )Rogx—l
= it (log x) [l+log xlog(logx)]+ 2 Jog x
X
35 Leth—2=A:—x(1+2x+3x2)+B ! =f 2 +6x 5
! 1+ 2x + 3x2
S5x—-2=A12+6x)+B
= (5 ) I, = log|1 + 2x + 3x?|
2] 1+2x+3x2 X
11
2A+B=-2=B=—-—
3 2 = —f ( ) (\{Z) dx
; _5 11 xX4+=) +|{—
25x—2=22+6x) + (-2 3 I
5 11 L
ﬁf—sx—z - xzfmdx =§l%tan‘1(x:;3)] 173 w 1(3x+1)]
1+ 2x + 3x 1+ 2x+ 3x e e —3\/_ \/3
_E 2+ 6x _E 1 Ex— 2
_6fl+2x+3x2dx 3]1+2x+3x2dx Jm X
i E 2 _i - f’ (31"“'1)
—610g|1+2x+3x| o 7 +C
Let t = x? 44+10 _ -2 6
4+ +2) _ E+1)(+2) (t+3)(t+4) (c+3) (t+4)
(P 4+3) (% +4) (t+3)(t+4) 4x2 - 10 =2, 6
t2 + 3t +2 (x2+3) (x2+4) ~ (x2+3) (x2+4)
) t?+7t +12 (x+1)(x+2) 2 6
5 i (-
M = 4':—10 J‘(x 24 3)(x2+4) [(x2 +3) + (x2 +4)] dx
t2+7t+12 t2+7t+12
—(4t + 10) _ 2
(t+3)(t+4) "fl'dX+f(2+2) dx-f(x2+4) dx
4t + 10 A B 1
= = -6
(t+3)(t+4) (t+3)  (t+4) 13 dx+2f (/—) ax )f(x2+22)dx
4t + 10 _A(t+4)+13(z+3) =x+2xltan“£——6xltan‘1f+c
(t+3)(t+4) (t+3)(t+4) V3 V3 2 2
4t —10=A(t+4) + B(t + 3) " N »
= 25 e < () YR -1(Z
——D4=-2 B=6 =x+ Ftan! (%) - 3tan”! (3) + ¢
36 | |. Symmetric Relation:
A relation Ron a set A is symmetric if for every (a, b) € R, (b, a) € R.
Checking Symmetry:
® Given (4, k) € R limplies 1 is parallel to b.
® Parallelism is symmetric: If is parallel to , then 2 is also parallel to /1
® Hence, (b, ) € Rwhenever (1, h) € R.
Therefore, the relation R is symmetric.
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Set of Rail Lines Related to the Given Line:

If one of the rail lines on the railway track is represented by the equation

2. we need to find the set of rail lines in R related to it.

Equation of the Given Line:
® The given lineisy =3x + 2.

Finding Related Lines:

® Lines related to this one are parallel lines with the same slope, which is .
® The general equation of lines parallel to y=3x+ 2 is y=3x+ ¢, where c is any real

number.
Therefore, the set of rail lines in Rrelated to y=3x+ 2 is:

{y=3x+c | c€R}

37|\ F = 4 gy S~ —1=0 Given:
_ 1600 ,
F = —10+14 Y o1 55 — 1 = —0.01
— i 44
F=12 ) _ V =625 Now, find F' when V' = 60:
£ L (L -t 60 _ 60
, 0 3 F=95_6 414y
dF 2V 1 500 4
dv — 500~ 4
aF _ V.1 F=6.2
dv T 250 4 . 6.2
Fuel required = 5 x 600
Fuel required = 6.2 x 6
Fuel required = 37.2
38 | 3z — 5y = 15000 X=30000 &y =15000

4z — Ty = 15000
3 —5| [z| _ 15000
4 —-T| |y 15000

a1 [-7 5] _[7 -5
" {—4 3] {4 —3]

Monthly income of Rita =3x =33
x 30,000 =%90,000

Monthly income of Ritika =34x =
%4 x 30,000 =%1,20,000
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