COMMON PRE-BOARD EXAMINATION 2022-23
Subject: MATHEMATICS (041)

Time allowed: 3hours

Maximum Marks:80

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory.
However, there are internal choices in some questions,

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.
5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.
6. Section E has 3 source based/case based/passage based/integrated units of assessment (4 marks
each) with sub parts.
MARKING SCHEME- Set 1
Q. No SECTION A (MCQ) Marks
1. |B (6) 1
2. C (Optimal solution) 1
3. D (g =3p) 1
MLAS 1
5 -5 8
<3 2 !
6 [po:] 1
7. | A(3) 1
8. | D(4) 1
3. | c(a®» 1
10. |p(-1) 1
11. | B(1) 1
12. 7
A(s) 1
13. 1A@3) 1
14. 1cd 1
15. C(4) 1
16. | A (+6) 1
17. | D (square) 1
18. 1
D(x) 1
19. A) Both A and R are true and R is the correct explanation of A. 1
20. | B)Both Aand R are true but R is not the correct explanation of A 1
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SECTION B

21. f(x1) = f(x2) 2 X, # x, OR using a suitable example. 1
fis not one to one
Range of cosx = [—1,1] codomain # Range 1
fis not onto
1
in~1(sin®=) =T -
sin (sm 2 ) =3 %
Vhis 5 >
-1 Sy 22 2
cos (cos c ) ¢
1
-1 m__Z )
tan™"(tan " )= " 2
- 2n)+ A 7n)+t 1y, 3 _ 10 1
sin sin— cos (ms6 an (an4)—-12 2
22. 1
y=bg@+V1+xﬂm OR
dy 1 a+ 2x )
dx  x+Vi+x?2 2V1+x2
o : dy 1
Simplifying and getting /1 + x?2 T 1
OR |
1 1
If x = ecosZt’ y = esinZt ;2« + "2«
dx d .
— = gCosZt, ——ZsinZt,—Z = SN2t 2cos2t
dt dt
dy _ _ycosat__ ylogx l n i
dx xsin2t xlogy 2 2
23. Let x cm be the side and A be the area of equilateral triangle.
4
£
da_ ‘”_%gxﬁi 1
dt dt
dA V3 1
—_—=—2 2= 2
o =220 10V3cm?/s
24, i
SO L B .
dxb=|1 2 —1|=31-57-7k
3 -1 2
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|@ x b| = V83
: . 1 mn  pr o7
Required unit vector = = (3t = 5] - 7k)

25.

4 . '{
g2 1+¢

_ (i)

1
. . x+2 y_—4 _ E:!-_E _
Cartesian equation BT T t.
1
Vector equation ¥ = —2i + 4 — 5k +t(——22 +2j + 612)
SECTION C
. - 1
26. 1 1_:4 +|JK|“’§‘I —
I= j. ————dx 2
LI H2 |+l
; X’ ; |Y|+1
=== +J' - —dx
X H2|x[+D CxT 4241
1 1, 1 1
, J' |x]+1
0+2 )7 2
[[x]+1
o (L‘CI . ) (Odd function + even function)
1
I 1 14+
rox+1 : 2
=2 |— A.id‘&:;zf dx _ o ol = 100 2
=2 ,i (x+1) L 2|log|x +1f, =2 1og 2
OR
2
o8 X .
= / Sde ()
W -nd 1+¢ 1
2
(™2 cos(n2 — 2 —x
I= / I{_}. {m2-n2—x) )Ch
o 2 = ’
&l 1
" e¥eos x 5
[Pee,, z
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w2 ] + £ .
A= / {1 +e oos x e ~dx

il (.i * cﬁ}

il
= [ cos xdx

,-mx'z

3
= ) / col Xy
% .:}

S 2l =2sinx]} T =2(1-0)=2

=1=1

27.

d T
% + ycotx = 4xcosecx, given that y = 0 when x = >
dy
. Pv =
i Try=2

LF.= eJeotadr _ ploglsing _ G

Its solution is given by

=5 sinx.y= | dxcosec ¥ sin x dy

+

W wj‘

= ysinx=2x" +C

[ NSRS

Now ¥ =0 when x:%
n? } 2
Qﬁzx-—;ﬂ%(fm(fww

t3 |3

2
¥

ysinx=2x* -

m[g
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28.

Corner Z=60x+40y
points
(0,0) 0
A(0, 6) 240
B(4, 4) 400 Maximum
C(6, 0) 360

29,
Let £y E; be the respective events of choosing a spade card and not a spade
card respectively. Let A denotes the lost card
3 3 3
PE)=— =7 PE2=2=2
> (A‘) By (A B3¢,
B/ MG Ex/ Clo;
£ PENP (£)
P K = s ) - - .kx :
/ PE)P (E_i)w(ﬂ;m (E—)
Ju
" 50
30.

2
x“+1 x2—5x4+6 5x-5
———dx = [5—"dx + —dx
fx2—5x+6 fx2—5x+6 fx2—5x+6

= =2 10
—fldx+fx_2dx+ fx_3dx

=x — 5log|x — 2| + 10log|x — 3| + ¢
OR

e*(2+sin2x)

Evaluate: [ 7 C0SZx

(2 +sin Qx) e { 2 +sin 2x } i
1+ cos 2x, 14+ (2cos?x—1)
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[2 + 2 cosxsin x] .
e — | To
Zcos? x

0

[2(1 4 cos x sin xj’]'ﬁ’x

Hence R is an equivalence relation.

Zeostx
‘ 1
- J1+ cos x sin x'] o
costx |
J [:z;r;jﬂ e¥dx = [ e*[tanx + sec? x]dx 1
=e tanx + C
31. 1
X XCcoSXx
[ e [0,
1+ xtanx cosx + xsinx
1
. d
Let cosx + xsinx =t then xcosx = d—;
1
f *w = [ = loglcosx + xsinx] +
—ax = — = l0g|CoSX + Xsinx cC
1+ xtanx t g
SECTION D
32. Proving (a,a) € R for all real numbers a 1
Proving (a, b) € R then (b, a) does not belong to R Or by suitable example 1+1
Proving (a, b) (b, c) € R then (a, c)does not belongs to R Or by suitable example [+1
R is reflexive but neither symmetric nor transitive.
OR
Proving (a,b)R(a, b) for all (a,b) EAX A - reflexive I
Proving If (a,b)R(c,d) then (c,d)R (a,b) - Symmetric |
Proving If (a,b)R(c,d) and (c,d)R(e, f) then (a,b)R (e, f) -Transitive 2




33. S Figure
/f? - Hence, the required area
"gﬁf { b
: - f (% + Lidx + j(x + Dy
i 1
frsoe ' 3 1 3 W2
e ‘ X [ x
SR SUR R Y == 4 ) *( f$f)
T i é (3 t)a L2 X‘:
_4,5_ 2 .
=313 = ¢ Squnits
34- - 3 ,_" HWW ¥
Lo 2 3
Coordinates of L(t — 1,2t — 1,3t ~ 2) ~
DRofPL:t — 1,2t — 7,3t — 5 i
Hence (t — 1)1+ (2t —7)2+ (3t—5)3 =0
t=1and L(1,3,5) ;ifz 2
L is the midpoint of PQ
Hence image of (1,6,3)is (1,0,7)
OR i1+7k
OR
i) F=1+f+u(20-7+k).
it) Yes. It satisfies the equation
i) @ =i+j b, = (2i—j+k)
a;=2i+j—k b, =(3i~5]+2k)
B = (2= j+kyx(3i-5]+2K)
i ]k
=12 -1 1| =3%-j-7
3 -5 2
2
g |hixb) (di-a)| _13-0+7; _ 10
|§ b, | | N TR i
35.
1 =1 0jr2 2 =4
[2 3 4“—-4 2 "4} 6 0 0
0 1 AR
. 1S =<0 6 O)AB=6I and A™* = 2B
0 0 6

AREYTE:




3 =2 41itzd 7]
X . 2 2 ~4113

J’] = [-~4 2 -4] 17
2 2 -1 5117]

SECTIONE
36. . 1 1
i a=-
4 1
ii. [—1, )
iii. ~ Whenf'(x)=0,5=0,x=0
1-+1
Stricly decreasing in (— o, 0)as f'(x) < 0whenx < 0
Stricly increasing in (0,00)as f'(x) > Owhenx > 0 OR
1il. Critical point x=0
3 5
fED = =3 £(0) = -1 and f(3) =%
absolute maximum at x=3 and absolute maximum value =§ 141
absolute minimum at x=0 and absolute minimum value = -1.
37. 1

ii. Profit=2000-1100= Z 900.

ii. Poo=( 5x — Z-)-(< + 500)

500
p'(x) = (5—52—0"6)-(—:-+0) [+
p'(x) =0 thenx = 950 and
p"(x) < 0when x = 950
Number of items to be sold to get maximum profit = 950 OR
iii.p(x) = —2x% + 92x — 300 .
1-+1

p'(x) =—4x +92
p'(x) =0 thenx =23 and p"(x) < 0 when x = 23.
Maximum profit =X 2116




38. Probability of solving the problem independently by A, B and C are g,% and grespectively.

1. Probability that the problem is solved = 1 — P(problem not solved) 1

1 S = o 111 59 1

= —P(AnBﬂC)—l—(g.Z.-g)—-gd
il. Probability that exactly one of them solves the problem I+
= PANBNC)+P(ANBNO)+P(ANBNC)=—
Set 1 Set 2 Set 3

QNo. 1 QNo. 1 Set1QNo.5 QNo. 1 Set1Q No.17
QNo. 2 QNo. 2 Set1QNo.6 QNo. 2 Set1QNo.5
QNo. 3 Q No. 3 Set1QNo.7 QNo. 3 Set1QNo.3
QNo. 4 QNo. 4 Set1QNo.8 QNo. 4 Set1QNo.4
QNo.5 QNo.5 Set1QNo.9 QNo.5 Set1Q No.2
Q No.6 Q No. 6 Set 1 QNo.10 QNo. 6 Set1QNo.6
QNo.7 QNo.7 Set1QNo.11 QNo.7 Set1Q No.7
QNo. 8 QNo. 8 Set1QNo.12 QNo. 8 Set1QNo.8
QNo.9 QNo.9 Set1QNo.13 QNo.9 Set1QNo.13
QNo. 10 Q No. 10 Set1Q No.14 QNo. 10 Set1Q No.10
Q No. 11 Q No. 11 Set1QNo.15 Q No. 11 Set 1 Q No.14
QNo. 12 Q No. 12 Set1Q No.16 Q No. 12 Set 1Q No.12
Q No. 13 Q No. 13 Set1QNo.17 Q No. 13 Set 1Q No.9
QNo. 14 Q No. 14 Set 1Q No.18 Q No. 14 Set1QNo.11
QNo. 15 Q No. 15 Set1QNo.1 Q No. 15 Set1QNo.16
Q No. 16 Q No. 16 Set1QNo.2 Q No. 16 Set1QNo. 15
Q No. 17 Q No. 17 Set1QNo.3 Q No. 17 Set1QNo.1
Q No. 18 Q No. 18 Set1QNo.4 Q No. 18 Set 1Q No.18
Q No. 19 Q No. 19 Set1Q No. 19 Q No. 19 Set1QNo.19
Q No. 20 Q No. 20 Set1QNo.20 Q No. 20 Set1Q No.20
Q No.21 Q No.21 Set1Q No.22 Q No.21 Set 1 Q No.21
QNo. 22 Q No. 22 Set1QNo.23 QNo. 22 Set1Q No.25
Q No. 23 Q No. 23 Set1Q No.24 Q No. 23 Set1Q No.23
QNo. 24 Q No. 24 Set1QNo.25 Q No. 24 Set 1Q No.24
Q No. 25 Q No. 25 Set1Q No.21 Q No. 25 Set1Q No.22
Q No. 26 Q No. 26 Set1Q No.30 Q No. 26 Set 1 Q No.26
Q No. 27 Q No. 27 Set1Q No.27 Q No. 27 Set 1 Q No.31
Q No. 28 Q No. 28 Set 1 QNo.28 Q No. 28 Set 1 Q No.28
Q No. 29 Q No. 29 Set 1 Q No.29 Q No. 29 Set1Q No.30
Q No. 30 Q No. 30 Set1Q No.31 Q No. 30 Set1Q No.29
Q No. 31 Q No. 31 Set1Q No.26 QNo. 31 Set1Q No.27
QNo. 32 Q No. 32 Set 1 Q No.35 QNo. 32 Set 1 Q No.32
Q No. 33 Q No. 33 Set1Q No.33 Q No. 33 Set1QNo.35
Q No. 34 Q No. 34 Set 1 Q No.34 QNo. 34 Set1QNo.34
QNo. 35 Q No. 35 Set1Q No.32 QNo. 35 Set 1Q No.33
Q No. 36 Q No. 36 Set1Q No.36 Q No. 36 Set1QNo.36
Q No. 37 Q No. 37 Set1QNo.37 Q No. 37 Set 1 QNo.37
Q No. 38 Q No. 38 Set1QNo.38 QNo. 38 Set 1 Q No.38
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