COMMON PRE-BOARD EXAMINATION
MATHEMATICS - Code No. 041

Class: XI1 (2025-26) -SET -1

)

B0ARD Op
\o@m Yy

Time Allowed: 3 hours ANSWER KEY Maximum Marks: 80
NO SECTION A MARKS
1 2 1 11 | (c) —cosx + C 1

@[] @
2 | (a) Skew symmetric matrix 1 12 | (c)V2 1
3 | (b)3 1 13 1) -2 1
3
4 1(c)1/8 1 14 | (c) —4 1
6 |(d)I14] € [2,4] 1 16 | (b) The open half plane not 1
7 ()2 1 containing origin.
17 | (b) (0, 8) 1
8 2 1
C t
(€) sec”y tany 18 | (c) not defined 1
9 | (c) 12 cm?/sec 1
19 | (c) Aistrue and R is false. 1
10 | (b) secx 1
20 | (d) A'is false but R is true. 1
SECTION B
21 -1 (1 -1 (Y3 -1
A) 3sin (ﬁ) + 2cos (2 ) + cos™*(0) r
=>3Xn/4+2Xn/6+1/2
191
il 0.5
12
OR
— CcOosx 3 T
B) tan ' (1—sinx)' T2 <x< 2
cosx_ _ coszg—sinzg _ cos§+sin§ _ 1+tan§ 1
1-sinx sin25+C0525—25in5.c055 cosE—sinE 1—tan5 05
- L '
= tan (4 + 2)
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tan~?! <tan (E + i)) =4z 0.5
4 2 4 2
22 | f(0)=3 05
LHL = 11m_—x =—k 05
RHL = 11m+3 =3
*=0 0.5
Since f is continuous at x = 0,
LHL =RHL —f(0)=> -k =3=>k = -3 0.5
23 |y=5e"*+6e7*
dy 7x -7x
I 35e’* —42e 05
d_x}; = 35.7e”* — 42.(=7)e”7* = 49(5e7* + 6e77*) = 49y 1
a?y 0.5
IxZ = 49y
x+1_5x 1
24 A) fz
2x+1 : x. 5x 1 _ 1 —x 0.5
e =2.57%; o —5.2
f(zs-x 12‘x>d = (-2 > (-1 )12_x+c 1
' 5 *= (=205 5 log2
2 1
- 5*log5 + 5.2*log2 +C 05
OR
B) y = sinx, [0,27]
0.5
Required Area = [ sinx dx + | 2" sinx | dx
= (—cosx)T + |(—cosx)2™ 0.5
= —(cosm — cos0) + |—(cos2m — cosm)| 05
0.5
=—(—-1-1)+|-(1+1)] =2+ 2 = 4sq.unit
25 |G=20—-2j+k, b=1+2j—2k,&=21—]+4k.
R 0.5
b+¢=30+]+2k
(b+¢).da=6-2+2=6, |dl=VE+4+2=3 05+05
5> . (b+é)d
Projection of (b + c) ond :( +i) 20227 0.5
| al 3
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SECTIONC
d
26 A) x = cost(3 — 2cos?t) = x = cos3t = d—f = —3sin3t 1
d 1
y = sint(3 — 2sin?t) = y = sin3t = d—J; = 3cos3t
dy _ dy/dt _ 3cos3t _ 0.5
dx  dx/dt -3sin3t cot3t
0.5
Iy 4o (1) =
t—4$dx— cot = -1)=1
OR
B) y = (sinx)* + sin"/x ; u = (sinx)* ; v = sin"/x
u = (sinx)* = logu = xlog(sinx) 0.5
d
ﬁ = (sinx)*(log(sinx) + x cotx) 1
dv 1 1 1
= gin~1 —_—= =
v=sinTVY S = FE X0 T e 1
ay _ oy .
ol (sinx)*(log(sinx) + x cotx) + T 0.5
27 | f(x) =sin?x — cosx ,x € [0, 7]
f'(x) = 2sinx. cosx + sinx 1
f'(x) = 0 = 2sinx.cosx + sinx = 0 = sinx(2cosx + 1) =0
sinx=0=>x=0,m 1
cosx = —1/2 =x = 2n/3
fO)=-1,fQ2n/3) =5/4,f(m) =1
Absolute maximum =5/4 at x = 2 /3 0.5
Absolute minimum=—1atx =0 0.5
28 dx ax 0.5
A = =
) f\/sin3xcos(x—a) f\/Sin?’x(cosx.cosa+sinx.sina)
dx cosec?x. dx
[- __ | 1
sinZx+/cotx. cosa + sina Vcotx. cosa + sina
Put,t = cotx. cosa + sina = % = —cosec?x. cosa 05
—dt 5
—— = cosec“xdx
cosa
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_ ~1 pat_ 1 __ 2vJcotx.cosatsina 1
I_cosafﬁ_ cosa XZ\/Eil_ cosa +C
B) OR
x2 +y% =4,x =3y /
A
x24+yi=4=y=+V4—x2
! 0.5
= x =+V3 "
-1 1B
Required area of the shaded region = ~1
NERY 2 ”
J —dx+j V4 —x?dx 1
o V3 V3
_\/§ X 4 . 1x 2 1
_7+(E 4 —x*+3sin 5)\5
0.5
:£+(O+Zsin‘11)—(£x1+25in‘1£)=7T—2—”=
2 2 2 3
29 —2E =14 — Ty = x5 _y72 _ 270 0.5
A)Sx—25=14-T7y =35z =" =10
x5 _y=2 _z70
e 1) 0.5
d=1+2j—k ,b=71—-5j+k
Required Vector equation:
- ~ ~ 1
f=d+A=>7=(0+2]—k)+A(71—5]+k)
Required Cartesian equation:
x1_p-2_ zil 1
7 -5 1
B) OR
@G =1+],b,=2i—j+k
@, =2i+j—k,b, =31 — 5] + 2k
s 0.5
a,—a, =1—k
—_— — i j ie =~
by Xb,=2 -1 1|=31—-j—-7k 1
3 =5 2
|by x by| = V9 + 1+ 49 = V59 0.5
(@; —a). (b_l) X b_z)) =10 05
g = | @@= erxba)| _ 10
N |b1xbs| V59 0.5
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30 | Minimize: z = 5x + 10y o Graph-
X+2y <120 ...(1) 1.5
x+y=60...(2) 20 C={

x =2y 20...03) 120.0)
x,y=0 e O A= (60, 0)

A =(60,0), B = (120, 0) 50

Solving (1) & (3) = C = (60,30)

Solving (2) & (3) = D =(40,20)

A = (60,0) = Z = 300

B = (120, 0) = Z = 600 1
C=(60,30) = Z = 600

D = (40,20 = Z =400

Minimum Value = 300, when x =60 & y =0 0.5

31 S = {bb, bg, gb, gg} 0.5
a) A : A be that both children are girls
=>A={gg} >P(A)=1/4
B: youngest child is a girl
=B = {gg bg} = P(B) == = -

AﬂB={gg}=>P(AnB)=% 0.5
PA/B) =T = 1= 5 05
b) C : at least one child is a girl
C = {bg,gb,gg} = P(C) =3/4 0.5
AnC={gg} =>P(ANC) =1/4 05
P(A/C) = % - % =13 0.5

SECTIOND
32 1 -1 0 2 2 —4
A=12 3 4‘,B=[—4 2 —4]
0 1 2 2 -1 5
2 2 -4 1 -1 0 6 0 O 1
BA=|-4 2 —4]><[2 3 4]=[0 6 O]=6I
2 -1 5 0 1 2 0 0 6
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54 1=—
0.5
Given that
X-y=3,2x+3y+4z=17,y+2z=17.
1 —1 0 [ 3]
A=|2 [ ] D=|17 1
0 [ 7 |
AX=D=X=A"1D
1[2 2 -4[3] q[12] [2
X=2l-4 2 —4 17]=€—6=[—1] 1
2 -1 5 7 [ 24 4
x=2y=-1z=4 1.5
33 _ T xsinx
A) |_f0 Treozy M (1)
7 (m—x) sin(m—x) 0.5
fO 14cos?(m—x) dx
T (mr—x)sinx x)smx
= Jy e e ) o5
M+@)=
m msinx
2l = f 0 1+cos?x 1
Put t = cosx = dt = —sinx dx
0.5
x=0=>t=Lx=n>t=-1
21 = f1 X 5 21 = n(tan~'t)', .
= n(tan_l(l) —tan"1(-1)) 0.5
2 2
20=n(3+3)=2o1=" 1
4 4 2 4
OR
__ (m/3sinx+cosx
B) I'= fﬂ/6 Vsin2x
Putt =sinx — cosx = dt = (cosx + sinx)dx 0.5
And sin2x = 1 — (sinx — cosx)? 1
x=£=>t=—1_\/§;x=E o=t
6 2 3 2 05
(V3-1)/2 gt
zzf
~(V3-1)2V1 —t? 1
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(V3-1)/2
dt . (V3-1)/2
>[=2 f = 2(sin~ ¢t 1
) e e
— 2 (sin-1 (V3 — 1)/2) — 0) = 25in-1 (3= 1)
= 1=2(sin"* ((V3-1)/2) - 0) = 2sin ( > 1
34 A) (xdy —y dx)y sin G) = (ydx + x dy)x cos G)
dy _y*sin(y/x) + xycos(y/x) 1
dx  xysin(y/x) — x2cos(y/x)
This is a homogeneous differential equation.
Puty = vx
dx d
dv  v?sinv + vcosv dv 2vCosv 1
vV+x—= - >5X—=—
dx vsinv — cosv dx wvsinv — cosv
J-vsinv—cosv _ [dx 05
2vcosv -
S ftanvdy —= [~ dv=[Z 0.5
2 2 v X
:»% (log|secv| — log|v|) = log|x| + logC; 0.5
secv secv
= log |T| = log|2x?C,| = — = 2x2C, 0.5
sec(y/x) 2
>———=(Cx*> =C
S X sec(y/x) xy 05
OR
dy | yP+y+1 dy _  (%+y+1)
B) dx = x24+x+1 0= dx xZ+x+1 0.5
dy _ dx
y24y+1 x24x+1 05
dy dx
= N 1\2
(v+3) +3 (x+3) + 0.5
dy dx
:f 2 z — f 2
V3 2 (V3
(+3) +(3) (=+3) +(%)
1 1
y+- 2 xX+=
= —=tan 1(_32>+Ttan‘1(_32>=6 1
2 2
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-1 2y+1) -1 (2x+1) _ V3
= tan (—\/§ + tan 7 . C
2y+1, 2x+1 2y+1, 2x+1
B + V3 +=— V3
- tan 1(%):—@%%@@ .
— \/E X \/5 _ \/E 0 \/5
__3/V3(2y+2x+2) _ V3
T3—4xy-2y-2x-1 tan (7 C) 0.5
+x+1 3 3
Orx+Dh V3 (V3. 05
Q1=-x—-y—-2xy) 3 2
y+x+1) V3 V3
= A,where A = —tan | —
A—x—y-2x) , where 3tan 2C 05
> y+x+1=4A01—-x—y—2xy)
35 l1: 1-x — 7y—14 — z-3 N l1: x—1 — y—2 — z-3 0.5
3 14 2 -3 p/7 2
L: 77X _ y-5 _ 6=z > 1, -1 _ y-5 _z=6 0.5
3p 1 5 3p/-7 1 -5
, - (— , — (-3 1 _
dr'sofly = (=3,p/72) . dr'sof I, = (-2, 1,-5) 05
3p\ , (P
hit=E)(-2)+ B+ @ =0
~drsofl, =(-3,1,2)
d=30+2j—4k,b=—-30+j+2k 0.5
Required vector in Vector form: # = @ + Ab
=7 = (31+2f — 4k) + A(-31 +j + 2k) 1
Required vector in Cartesian form: *— = =2 = Z* 1
-3 1 2
SECTION E
36 |(@) fi(x)=x?+ 1isnotone-one, because 0.5
f(@) = f(—1) = 2,eventhough 1 # —1. 05
Hence, different elements of domain give the same image. '
(b) For f,(x) = 4x? — 3, the range is [—3, ).
Hence, if the function is onto,
Codomain Y = [—3, o). 0.5
() For f3(x) =2x —5: 05
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One-one: If f(x;) = f(x;),then 2x; — 5 = 2x, — 5 = x; = x5.
Hence, it is one-one. 1
Onto: For any y € R, there exists x = yTJFS € R. Hence, it is onto.
Therefore, f3(x) = 2x — 5 is bijective. 1
OR
() For fi(x) =x*+1:
e Range: [1, o) 1
e Codomain: R 1
Since not every real number is an image (e.g., 0 not in range), f; (x) is
not onto when codomain is R.
37 (a)%=%(10x—%x2)=10—x 1
(b) At the point of maximum height% =0=2>10—-x=0=>x=10 1
days
(©) %=—1<Oforx=10 1
~ Maximum heighty (at x = 10) = 100 —50 = 50cm 1
OR
(c) Height after2daysy (atx=2) = 10><2—% x4 =18 cm 1+1
38 | (@) Required Probability =
P(D/A)P(A) + P(D/B)P(B) + P(D/C)P(C) = 0.047 1+1
(b) The probability = 1—probability that the form has a mistake and is
processed by Ram 1+1
=1—(30/47) = 17/47
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