MATHEMATICS - Code No. 041

Class-X11-(2025-26)
SET:1

Time allowed: 3 Hrs. Maximum Marks: 80

General Instructions:
Read the following instructions very carefully and follow them:

1. This question paper contains 38 questions. All questions are compulsory.
This question paper is divided in to 5 sections - A, B, C, D and E

Section A comprises of 20 MCQ type questions of 1 mark each.

Section B comprises of 5 Very Short Answer Type Questions of 2 marks each
Section C comprises of 6 Short Answer Type Questions of 3 marks each.
Section D comprises of 4 Long Answer Type Questions of 5 marks each.
Section E comprises of 3 source based / case based / passage-based questions
(4 marks each) with sub parts.

Internal choice has been provided for certain questions

9. This question paper contains 6 pages

No gk~ wd

o

1 [d)17

2 | d) any point on the line segment joining the points (0, 2) and (3, 0).

9o o

d)5

d) 3

b)g

¢) sin? x

4
5
6 |c) 16
-
8
9

b) -25

10| ) # = (2t — 4f + 5k) + A (31 — 2 + 6k)

11| co)mn

12 b)%

13 b)g

14 | d) 46

16 | c) 6

17 | a) 80

18 | a) linear

19 | (c) Alistrue but R is false.

20 | (d) A'is false but R is true.
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21 | Find | x|if (x— a)(x+a) =12, where ais a unit vector. - OR -
Ans: (x-&)- (X+a) =12 (a+b)-(a-b)=0= |af -|bf=0
=> X X+X%-3d-3-%x-3-4=12 |al bl V25+1+49 =141+ 47
=2 [|=2_
=|%| -|af=12 ) V5=t 2= 42=T5= 2 =75-2=13
=%} -1= 12[.'. |a|=1 asais a unit Vector] A=+J73 (1+1)
—=|%[=13
22 i [ﬂ_]
. . 1=coskx ; ; i %
lim f(x)= lim——— lim f(x) = lim -
v=0" x>0 XxXsinx x—=0" x>0  xsinx
ﬁ b ( e kx \2
) ( k.\‘)“ 2k2 A
2sin® —=—x | — 22 _ Jim
[ k’\-J- 2 4 E—»() E. 2
) _ 5 2 B S k2
lim f(x) = lim 2 - = Sinx - 21T 2
x=( x>0 . Sin X . T S
- X -0 X (1+1)
—
f0) = 5
2 N
Since f(x) is continuous at x =0 Iim) f(x) = £(0) = ]‘? =% = k*=1 k=+1
=l :
23 % = xSinx (% + cosx. logx) + 25" [pg2.cosx  (1+1)
24 | Domain: [-2,—/2] U[V2,2] (1+1)
25 f;dx = l ;dl‘
Tox?+6x+5 9.,\'2+£x+£
9 9
1 1 1 1
=— dy = dx, putting x+ —=t = dx =dt
9 2, 2 +£+(l)2 (_)z 9] +l)2+ _)2 putting 3 ‘ ‘
Y39 T\3/\3 =5 "\5
1
~le 1 _d L el Vo T 3(”_ 21 1(3-”1)
. |2 22dt—9.£tan (2/3)+C—6tan 23)+C—6tan > C
t +(§') 3 (1+1)
-OR -
4
I3 = [ |x —3|dx x-3>0fr3<x<4 x—-3<0forl<x<3
aly=[}3=x)dx+ [[(x - 3)dx
213 [x2 * 9 1 9
= 3,(_"7 e %_33(] - [9—2—3+E]+[8—12—5+9] =§
1 3 (1+1)
26 | Ans: Given that x = a sin2t (1 + cos2t) and y = b cos2t(1 — cos2t)
% = alcos2t x 2(1 + cos2t) + sin2t(-sin2t) x 2]
= 2a[cos2t (1 + cos2t) — sin 2t] = 2a[cos2t + cos?2t — sin®2t) = 2a(cos2t + cos4t)
dy . .
i b[-sin2t x 2(1 - cos2t) + cos2t(2 x sin2t) _ pp[_sin2t + 2sin2t cos2t) = 2b(sin4t — sin2t) (1+1+1)
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dy i 5]
‘ (g_y_) _ gt _ 2blsindr—sin2t) (gg] . g[s'"” ""2) _b(-D_b
dx dx  2a(cos2t +cosdt) \dx /.t 4 os®ecosx @ -1 @
dt 2
- OR -

Here, )= (1+x)(1 +x)1 +xH1 +x8)
= logfix)=log (1 +x) +log (1 +x%) +log (1 + x + log (1 + x®)
feo 1 2%, 453 . 8x’
Fo) — 1+x 14x2 14x* 1+x8
3 7
1 P 2x x 4x + 8x
T+x  14x? 14+x* 1+x8
3 7
1 i 2x i 4x i 8x
1+ 14x2 1+x* 1+x8

1 2x1_ 4x1 8x1
Now, (1) = (1 + 1)(L + 1)(1 + 1)(1 + 1) [1+1+1+1 AxL, 8

=

= fx)= F(x)l

= ) =1+01+xA0+xH1+x5

=[2x2x 2’(2]{%"‘1"'2"’4 =120

(1+1+1)

27

et A

N

-2
¥y =3x + 2 meets x-axis at x = 5 and its graph

-2 TR TR -2
lies below x-axis for .\‘E[—I.T] and above ¥-axis for x e(?‘l)

The required area = Area of the region ACBA + Area of the region ADEA

-2

| 3w T3 ] 1,25 13
+I_:(3.\'+2)(1.\‘ = T"’Z" +T+2.\ -3:6+?_?

=1 =

3 3

-2

J. 3(3.\' + 2)dx

(1+1+1)

1 [o E

0 -5 0 5
Required area = 2 f03 2\[ydy = 4 [§(3 3) — 0| = 8,/3)sq units
(1+1+1)
VT ¥ —
28 Given,y = V4 — z2 =xt+ yz =4 & Required Area = / JI diy + V4 - yidy
Juo X Vi
\/5.’1,‘ =\V4-— z? 1 ,.'. Vil " " y 3
" ! A, 3 4 —ain~}
—+4x2=4 =x=x1 ~y=V3 \/:1[2].. ’[2 g (3)|“
» Coordinates of A is (1,\/5) _ \}‘ [: “] ' {“i“ L) _\;/z_:f - (_\i;)]
« = - 2 T
(1+1+1) = g +2x % - g —2x % = TT = T: 5. units,
(OR) 7

29

x+2 y+l1 z-3
2 2
So, we have a point on the line is: Q(3A-2,2A-1,2A+3) ...... (1)

Ans: Given, the equation of a line is: = A (say)

=>x=3h-2,y=20-1,2z=20+3
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Now, given that distance between two points P(1, 3, 3) and Q(32.- 2, 2A - 1, 2L +3)isSunit  je PQ=5
= JIBA-2-1)7+(24-1-3)* + (24 +3-3)*] =5
On Squaring both sides, we get (3h—3)2+(2h - 4)2+ (20)2 = 25

=902+ 9- I8h+40% + 16 — 16h + 422 =25 “h=0or2
On putting 2.= 0 and & = 2 in equation (i), ~ we get the required pointas (-2, -1, 3) or (4,3.7)  (14147)
- OR -

7| = @ + Ay = (8, —19,10) + A(3,—16,7)
Py = @ + pds = (15,29,5) + u(3,8,—5)  d—=d; x dy

DU A A 3 , )
i=1{3 —16 7 |=3((~16)(=5) — (7)(8)) — 3((3)(=5) — (7)(3)) + k((3)(8) — (—16)(3))
3 8 -5

= 3(80 — 56) — j(—15 — 21) + k(24 + 48) = i(24) — 7(—36) + k(72) = (24, 36,72)
d—(2,3,6)
F =14 2j — 4k + (21 + 35 + 6k)

(1+1+1)
30 X Corner poinis | Z = 600x + 400y
(0.4) 1600 minimum
0.6) 2400
4.4) 4000 maximum
(6.0) 3600
(5.0) 3000
(1.5+1+0.5)
31 — P(GhH) 1
P(GH)= ——=——=
P(H) 3

P(exactly one of them selected) =P(R) = P(j) P P(E)—P(E) % P(J) P(E) + P(ﬁ) P P(E) #«P(A)
_6+12+8 13
60 30 (1.5+1.5)
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32 |(a2 ~a))-(b, x by)|
T
Comparing the given equations with the equations

r=a; + M;l and 7 =a, + ul;z respectively, we have
W PUL T I I e P

Now, @, — @ =—3i +0j +2k

A ~ A

i j ok
and by xby =[1 2 -3|=2i— j+0k
2 4 -5

(@, —a,)- (b xb,)=(=3i+0j+2k)- (2i— j+0k) = —6 + 0+ 0=—6

and |by x by |= Ja+1+0=+5

|@,-a))- (blxbz)f

Shortest distance = units.
| |4 Xb, | | JE (1+2+2)
33 | (@ (i)
n
3
Let [=| —F—dx ¢
g -[(1+sinr) « ®
Th l:= x .. (i
i I1+9m(zt—\) I(l+sm X) (i)
n i R
9 = nj' d.?. = J l. (1 sin 'l)dY
0(1+sm X) 0(1+sm X) (1 sin x)

R g n n
or 2= nj(l—sgn . ]dx = n-|:Iscc2xdx—Isec xtan x d.r] = n-{[tan .\']3 ~[sec .\‘]f,l = 2%

o\ €Os X

0 0
n ¥
I=mx, ie., I'—.d.\fm
n(l+ sin x)
(a) — (i) | ,
oo ¥ X - X
]—2$m—cos—] 2sin—cos —
. : 1
]‘ (1 —sin \)lh - J‘U_\.( 2 . 20qy = j‘,x - 2 '2 dx
(1-cosx) 2sin2 X 2sin2 = 2sin2 >
2 2 2

B |5 7 X X = . ’ " X
= Ie-‘ [Ecosec-%+(—cot% ]dx - Iu-" [f'(x) + f(x)]dx =¢e*f(x)+c=—e*.cot % +C

- OR - (1+2+2)
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4 4

X
I(x-l)(xm)d" gl =y o
1

x4 1 1 i < p
I(x-l)(x2+1)dx = J[“ +(x—1)(x2+l)] = ?*“.f—(x_l)(xzﬂ) %

1 A +BX+C
(x=D(*+1) ~ x-1" ¥ +1
21=AF+1)+Bx+C)(x=1)

2 1=(A+B)x*+ (A-C) + x(C-B)
A+B=0=>A=-B
C-B=0=C=B 2 A-C=1
= --2C=1:C=-l =>B=—landA=l
2 2 2

1 1¢ +1  —x-1 1[ ¢ dx ¥ dx
—dx =l | —— d — e e >
I(x—l)(x2+l) ZII:x—l x2+1] . Z[Ix-l Ix2+1dx x2+1]

x-1

— ltan'1 x+c
2

= l[loglx—l[—lloglxz+l|—tan"x]+cl = llog
2 < E - o

x—1

ﬁ+x+—1-lo
= 2 4

1 _
~—tanlx+¢

2 +1

(1+1+2+1)

P
34 We have, (x* + y?) dx - 2xydy =0 = L. e ) ool
dx 2xy
X2+ y2 lzxz " )\-2}’2 A.Z
Let S — » S lx, l I . T s = A,o 3
et f(x, y) 7 0 f(hx, Ay) DAy % f =L f(x »)

This is homogeneous differential equation.
dy dv
Lety=vx= —~=v+x—
4 dx dx
dy X’ +vix? . (1 +v?) 1+ v

So, equation (i) becomes v + x— =
1 dx 2x-vx x2.2v 2v

dv 1+ 1+v2 -2 1-42
X— = —_ — =
dx 2v 2y 2v
2 dx
Separating the variables, we get : g =dv=—
- v“ X

C

2

2v dx
= Il—v’ dv:J'7 = -log|1-v*|=logx+C=logx+log|1-+*|=-

2

-

= logx(1-v)=-C = x[l—%

]=8‘C=> X -y =Ax,wheree “= A
Hence, x* - y* = Ax is the general solution of the given differential equation.

- OR -
xdy-y+2%) dx=0 = xdy=(y+23dx

dl=y+2x2 Ifl:i-z;z i _‘i.'_/__;‘/_=?_\.
x dx x «x dx x

dx
; ., dy y -1

On comparing with o ¥ Py = Q; Here ‘P = = Q=2
o P

1

—ilx -
‘J - _(,—lng]xl = plog|x l| =xl= l;
X

X =

LF. = (‘-‘P'h =

(1+2+2)

(1+1+2+1)
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. —_ ' y
Hence the required solution is y(LF.) = IQ(I.F.)d.\' !/L%l = j'zx.%d.\- = I2d.\' e 2x+C
= log]y|+l=—l+x+C
y X
35| x+y+z=12 2x + 3y +32=33 X—2y+z=0
I 1 1 x 12 I 1 1
A4=|2 3 3.X=|y and B=|33 |d=[2 3 3
1 -2 1 z 0 1 -2 1
=1(3+6)-1(2-3)+1(-4-3)=9+1-7=3
o 1 77 [9 =3 0
adi(d)=|-3 0 3|=[1 0 -1
o -1 1 -7 3 1
) | 9 -3 0
Al=—(adid)==[ 1 0 -1
4] 3, )
X 9 -3 0|12 X 108-99 9 3
X=A"B=|y :% 1 0 -1133 =y =£12+O+0 =112 =4
- -7 3 1 0 z —84+990 15 5 X:3,y:4,Z:5
(1+1+2+1)
36 | (i) Number of relations from B to G = 2° OR
(i) Number of functions from B to G = 2"#*¢) (b) f=1by, &), (b, £5), (b3, gD}
=mG)"P=2°=8 fib) =g, andf(b) =g,
Symmetric: = flby) = f(bs) but by + b,
Let(r,y) eR As b, and b; represents two different boys.
= x and y are of same sex. - Fis not one-one
= y and x are of same sex. 5 S
= fis not a bijective map.
= (y,x)e R
Transitive:
Let (x,y)and (y,z) € R
= x and y are of same sex.
and y and z are of same sex.
=" x and z are of same sex.
= (x,z) e R = Ris transitive.
Hence R is reflexive, symmetric and transitive
. R is an equivalence relation in B. (1+1+2)
37 | (i) Given. Length = x, Breadth = y and Radius (r) = %
Perimeter of the floor = 200 m 5
= x+x+2xnr=200 = 2\'+2n[%) =200 s 2x + wy =200
: . ; 200 - 2x
(i7) We have from point (i), 7y = 200 - 2x = y= = ..(A)
As we know, area of Rectangular region = x.y
200 - 2x 2
= i - | = S 00y =) )00
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(iii) A== (100\ -x?) ...[From point (ii)

leferentlate both sides w.r.t x, we have Lo = —(100 -2x)

dx =
When di—\ =0, = -:-('100-2\')=0 = 100-2x=0 .. x= @ =50
i 1] 2
- _— P’A 2 —

Again differentiating, — = =(-2) = —

gain ditferentiating = n( ) =
di-i\ =50 = % <0 (-ve); Hence A is maximum at x = 50.

ax~ 7

. Maximum value of Area A = [100(50 - (50 = = 3000 - 2500) = 5000 m2

OR
Area of floor = Area of rectangle + Area of circle

2 )
= (100x = x?) + wr*  ..[As Area of Rectangle = % (100x - 2?)

= 2 100y - 2 i P
—3(100.\-.x)+n[4] gire g
00 -2
Let F = 2 100y - 1) + & (22 2x)° .[From (A)
Differentiating the above w.r.t. x, we get
iF 2 1 200 - 4x - 200 + 2x -2x
‘—_=—(100-2\-)+ — x2(200-2y)x (-2) = 2N -dx-200+2x _ 2
dx = 4n n n
When 4E =0,—==0 ~x=0m
dx s

38 | (i) Let the probability that the product was made by Machine A be E;. Let the probability that the product
was made by Machine B be E>. Let the probability that the product was defective be A.

P(E1) = 60/100 = 0.6, P(E2) = 40/100 = 0.4

2% of items produced by A was defective P(A|E:) = 2/100 = 0.02 '

1% of items produced by B was defective ~ P(A|E,) = 1/100 = 0.01

Total Probability, P(A) = P(E)x P(A| E)) + P(E,)x P(A| E,) =0.6x0.02+0.4x0.01 =0.012+0.04=0.016

A Tl ; P(E,) x P(A| E,) 0.4x0.01
b P(E, = =
(ii) Using Bayes' Theorem, P(E,|A = PE) < P(AIE)+ P(E)x PAIE) = e .25 (242)
*khkkkk
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