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

Date: Duration: 3 Hours
TOTAL 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.

Section A has 18 MCQ’s and 2 Assertion- Reason based questions of 1 mark each.
Section B has 5 Very Short Answer(VSA) type questions of 2 marks each.

Section C has 6 Short Answer (SA) type questions of 3 marks each.

Section D has 4 Long Answer (LA) type questions of 5 marks each.

o g0k wN

Section E has 3 source based/ case based/ passage based integrated units of assessment
(4 marks each) with sub parts.
SECTION A
(Multiple Choice Questions)

Each question carries 1 mark

Q1 | Ais a square matrix such that A% = |, where | is the identity matrix, then find the value of
(A-1)2 + (A+1)3 — 7A
a)l b) —I c)A d) -A

Q2 | Alis a 3x3 invertible matrix, then what will be value of k if det(A) = (detA)

a)l b) -1 c) 2 d)-2

Q3 | If @ is a unit vector such that (2xX - 3a ). (2X + 3d ) = 91, then find |¥|

a)4 b) 5 c) 6 d) 10

Q4 | For what value of k, the following function is continuous at x =0 ?

f(x) ={—2— if x £ 0
k if x=0
a)l  b)-1 0¥  d)-%

Q5 Evaluate fn/z sinx—cosx

0 1+sinxcosx

a)r b)r/2 )1 d)o

Q6 | Write the integrating factor of the differential equation
(1+ x?) Z—z+y = tan"'x




1

a)tan"lx b)e* clean'x ()—

1+x2
Q7 1
The solution set of the inequality 3x + 4y < 4 is
a) an open half plane not containing origin
b) an open half plane containing origin
c) the whole XY [plane not containing the line 3x+4y = 4
d) the whole XY plane containing the origin
Q8 | Find A when the projection of @ = Ai + T + 4k on b = 2i + 6] + 3k is 4 units 1
a) -5 b) -4 c) 4 d)5
RN ) (xx_—21) e* = f(x)e* + C,thenwrite the value of f(x) 1
a) X b) 1/x c) X? d) x-1
Q If matrix A = [ 2 _2] and A*> = p A, write the value of 1
10 I ) 2 =pAa, p.
a) 2 b) -2 c)1l d) 4
Q11 | Let A and B be two events. If P(A) = 0.2, P(B) = 0.4 and P(AUB) = 0.5, then find P(A/B)
a0 b % dl
Q12 | If Ais a square matrix of order 3 such that |adjA| = 81, then find |A]|. 1
a) ¥81 b)+¥9 c)+27 d)F3
Q13 cos1l5 sin15 1
Evaluate |sin75 cos75
a) 0 b)1 c¢)-1 d)%
14 3
Q Write the sum of order and degree of the differential equation %{(2—1) } =0 1
a3 b4 o5 d) 2
Q15 | Ans d) at every point of the line segment joining the points (0.6,1.6) and (3,0). 1
Q16 Whatisj—zatx:Zifx—y:k. 1
a0 bl c¢-1 d2
Q17 11 |d| = 4, |b| = 3 and @.b = 6v/3, then value of |d@ x b]. 1
a) 4 b) 3 c) 6 d)12
Q18 | If a line makes angles a, f and y with the coordinate axes, write the value of 1
sinfa + sin?p + sin’y
a) 1 b2 ¢)3 d)0
Q19 2

Assertion (A) : sin™! (sin (2?”)) = 3

Reason (R) : sin"(sinx) = x if x € [%n,g]

a) Both A and R are true and R is the correct explanation of A
b) Both A and R are true but R is not the correct explanation of A




c) Alis true but R is false 1
d) A is false but R is true
Q20 | Assertion (A) : The angle between the straight lines x7+1 = yT_Z = ? and x—Il = yT” = % is
90°.
Reason (R): Skew lines are lines in different planes which are parallel and intersecting.
a) Both A and R are true and R is the correct explanation of A
b) Both A and R are true but R is not the correct explanation of A
c) Ais true but R is false 1
d) A is false but R is true
SECTION B ( 2 Marks each )
L] prove that 2% — 2gin~11 = 2 5jp-122
8 4 3 4 3
¥
2(E —sip—11
4 (2 Sin 3)
2 (cos—12 7
7 (cos73)
9( . ,2V2
I\ 3 1
OR
_ Eil,ifnisodd _
Let f: N - N be defined by f(x) = f(x) =1 %, = . For all n € N, state whether f is
> if nis even
bijective.
7]
Letn=1,0dd,f(1)=1
7]
Letn=2,even,f(2)=1
f(x) is not one — one Y2
So f is not bijective Y2
Q22 | A particle moves along the curve 6y = x3 + 2. Find the x — coordinate of the points on the curve
at which the y — coordinate is changing 8 times as fast as x — coordinate.
62 = 32 &
dt dt
6 x 8% =352 L 1
dt

dt
X2 =16

X=x4




Q23 | |f @ and b are unit vectors, then what is the angle between a and b if @ — v/2b be a unit vector.
|da —V2b| =1
—,2
|d —V2b| =1
Yo
(@—+v2b)(@—V2b) =1
1+2-22ab=1
ab= 112
Yo
_ ab _
CoS = o~ 12
%)
6 = 45°
¥
OR
If the lines =% = 222 = 2228 gpgq 122 = Y21 = 192712 416 perpendicular to each other, find the
3 22 4 -31 1 -10 1
value of A 2
Perpendicular, a.b =0
3Xx3A+2Ax1+2x-1=0 1
A=-2/7 2
Q24 | |t y = logtan G + ;f) ,then show that Z—z = secx.
dy 1 L (T X1
— =—sec’ -+
dx T, X (4 2) 2
tan (4 + 2) 1
— 1
Zsin(g+§)cos(g+§)
_ 1
_sm(§+x) 1/2
= =secx V2
COSX
Q25 | |et G=1+4j+2k b=31—2j+7k and &=2i—j+4k find a vector § which is
perpendicular to both @ and b and 3.¢ = 18.
P=A(axb
(axb) .

axb=32i—-j-14k
A(64 +1-56) =18

AN=2

Yo

Yo




SECTION C ( 3 Marks each )

Q26

X2
Evaluate f m dx

Lett = x?

1 4 B
C+Dc+d  G+D t+d

A= 1/3and B =-1/3

1/3 1/3 _ -1 _l 1
f(sz) 'f(x2+4) =1/3tan™ " x -tan x/2+C

Q27

A problem in Mathematics is given to three students whose chances of solving it are %2, 1/3 and
Y. If all of them try to solve the problem, what is the probability that (i) problem is solved (ii)
exactly one of them will solve.
P(A)=%,PB)=1/3,P(C)=",PA)="%,P(B)=2/3,P(C)=%
()1-P(ABC)=1-2%x2/3x3/4=1-Ya=%

(i) P(AB’C’) + P(ABC’) + P(A'B'C) =1/2 x 213 x % + Va x 1/3 x % + V2 x 2/3 x1/4
= 11/24

OR
There are 4 cards numbered 1 to 4, one number on one card. Two cards are drawn at random
without replacement. Let X denote the sum of the numbers on the two drawn cards . Find the
mean value of X.
X: 3 4 5 6 7
P(X): 1/6 1/6 2/6 1/6 1/6

Mean =3 x1/6+4x1/6 +5x2/6 +6x1/6+7x1/6=5

Yo

Yo

1%

1%

Q28

Evaluate f_21|x3 — x|dx

dx
1++/cotx

Evaluate [

6




T

3 Vsinx

I = dx Ys
% Vsinx + v cosx
p /3 Vcosx p
= X
n/6 VSinx ++cosx 1
/3
21 = dx 1
/6
[ =m/12 Ya
Q29 . . . ay . (¥ i (VY _
Solve the differential equation x . Sin (x) + x — ysin (x) =0
dy ysin (%) - X 1y
dx ein(Y
) ) xsin (x)

_ ay _ av !
Puty—vxsothatdx—v+xdx /2
dv wvsinv—1

vV X—=———
dx sinv
dv -1
dx  sinv
) dx 1
f—smv dv = | —
X
cosv =logx + C )
cos(y/x) =logx + C
OR
Solve the differential equation (1 + x?2) %+ y=tan lx
dy y  tan'x VA
dx  1+x2 14«2
IE = efﬁ — etan‘lx
Ys
— -1 —
y.etan Ix _ ftjrlxzx' tan~1x 1,
Putt=tan 1x
y.etan ' x = f tetdt 1

=tet — et

y.e@n X — gtanT' X(an~ly _ 1) 4 C

Yo




Q30

Solve the following Linear Programming Problem graphically:

Maximize Z = 400x + 300y subject to the constraints
X+y £200, x<40 ,x 220 and y=0.

We have Z= 400x +300y subject to
Xx+y=200x =40, x =220,y =0

The corner points of the feasible region are C(20.0). D(40.0).

B(40.160). A(20.180)

x =40

200°X Sp 2L (20, 180)

100

C = (20, 0)

2

B = (40, 160)

-100

0

-100

100 20

Corner Point Z =400x + 300v
C(20.0) 8000

D(40.0) 16000
B(40.160) 64000
A(20.180) 62000

Maximum profit occurs at x= 40. y=160
__and the maximum profit =Z 64.000




Q31 e*
Evaluate [ -———dx
Pute* =t
dt
=
J—(t2 +4t—5)
Ys
= dt
—[(t+2)2-32]
Y
- dt
V32—(t+2)?
S 1
=sin 122 4 ¢ 1
SECTION D (5 Marks each )
Q32 | Make a rough sketch of the region {(x,v):0 = y < x%,0< y < x,0 < x < 2} and find
the area of the region using integration.
Tw
i w =2
1
The points of intersection of the parabola y = x? and the line 1
v = x are (0. 0) and (1. 1).
Required Area = f; Vparabola X + I 12 Viine dXx
Required Area = _]‘01 x%dx + _]12 x dx 2
[l xFd 2 _1
_[?]0—'_[?]1_3_'_2_6 1
Q33 | Let R be the relation defined on the set of natural numbers N as R = {(x,y):x € N,y € N,2x +
y = 41}. Find the domain and range of the relation R. Also verify R is reflexive, symmetric or
transitive.
Domain={1,23,.......... , 20} 1




Range ={1,3,5,7,........... ,39} 1
R is not reflexive
EgQ. X,X) ER - 3x =41 - x = %,not a natural number 1
R is not symmetric
Letx=1andy=39 1
2x+y=41but 2y + x # 41
R is not transitive 1
(20,1) € Rand (1,39) € R but (20,39 ) does not belong to R
OR

The relation R in the set N x N is defined as follows:
For (a,b)and (c,d) e Nx N, (a, b) R (c, d) iff ad = bc.
Prove that R is an equivalence relation on N x N
A relation is equivalence if it reflexive, symmetric and transitive 1
(ab) R (a,b) »ab = ba which is true, So R is reflexive 1
(a,b)R(c.d) - ad = bc »cb =da —(c,d) R(a,b). So R is symmetric 1
(a,b) R (c,d) and (c,d) R(e,f) » ad = bc and cf = de

— adcf = bcde 2

- af = be

- (a,b)R(e, ). So R is transitive

Q34 | Find the shortest distance between the lines 7 = 3t + 5] + 7k + a(i — 2j + k)
And #=—-i—j—k+B(7i—6j + k).
a1=3i+5j+7k, az=-i-j-k, b1 =i-2j+k, bo= 7i-6j+k 1
az-a1 = -4i-6j-8k 2
bixbz = 4i+6j+8k 1
(b1xb2).(az-a1) = -116 2
Ibixbel = V116 72
. _ |(b1xb2).(a2-a1)|_ _ 1

Distance = W =1 16/\/1 16 = \/1 16 14

OR

Find the vector and Cartesian equations of the line passing through the point (2,1,3) and

. . -1 -2 -3
perpendicular to the lines XT = yT = ZT and _13 = %— z

S




Equation of the lineisr=a+Ab

Ye

a=2i+j+3k Y
b = (i+2j+3K) x (-3i+2j+5k) = 4i — 14j +8k 2
Vector form is r = (2i + j + 3k) + A(4i — 14j +8K) 1
Cartesian form is =2 =22 =23 , X2 _y71 73 1
4 -14 8 2 -7 4
Q35 | Solve the following system of linear equations using matrix method:
X—y+2z=7, 3X+4y—-52=-5, 2x-y+3z=12
1 -1 2 x 7
A=|3 4 -5 X:lyl B=|-5 1/
2 -1 3 z 12
1
Al =4
7 19 -—11 1
Minor=|-1 -1 1
-3 -11 7
7 —-19 -11
Ys
Cofactor = [ 1 -1 —1]
-3 11 7
7 1 -3
Adjoint=|-19 -1 11 Y2
-1 -1 7
7 1 -3 7]
Al=1/Al [-19 -1 11
-11 -1 7
7 1 =317 2
X=AB=% |-19 -1 11||-5[= |1 1

-11 -1 7 1112 3

Q36, Q37 and Q38 are Case Based Questions




Q36 |1 (1) f(x) = —0.1x2 + mx + 98.6. being a polynomial function. is differentiable

everywhere. hence. differentiable in (0. 12)
(i) f'(x) =—02x +m

Since. 6 1s the critical point.
f'(6)=0=m=1.2

(iil) f(x) = —0.1x? + 1.2x + 98.6

f'(x) =—02x+12=—-02(x—6)

In the Interval f'(x) | Conclusion
(0. 6) +ve t 1s strictly increasing
in [0. 6]
(6.12) -ve t is strictly decreasing
i [6. 12]
OR

(ii1) f(x) = —0.1x% + 1.2x + 98.6,

flix) =—02x+12,f'(6) =0,

f'(x) =-0.2

f'"e)=—02<0

Hence. by second derivative test 6 1s a point of local maximum. The local
maximum value = f(6) = — 0.1 X 62 + 1.2 X 6 + 98.6 = 102.2

We have £(0) = 98.6, f(6) = 102.2, f(12) = 98.6

6 1s the point of absolute maximum and the absolute maximum value of the
function = 102.2.

0 and 12 both are the points of absolute minimum and the absolute minimum value
of the function = 98.6.




—

(i) Sinoe 'C s cost of muking tank
O = T0xy + 45 = 2(2x ~ 2v)
= L = 70xy ¢ S2x ~ 2¥)
= C=~70xv + 1830x "y} | 2 x-pg~ 8 s y - % -'oy—% ]
= C=70x x4+ 180 (x = £)

Q37

= C =280+ 180(x+ L)
()x-y~a
Volume of tank = length < hreadth < heaght (Depeh)
Bex-»2
= 2xy ~ 0= xy— 4
(1 1 Or masumurm or miniTuem
o

- At

Z-(280 « 180(x + 23) - 0 < so(1 +4a(-=)) -0
> 180(1 - L} =01 - % =0

-
- ot = l—vr’:

‘.8
X =42

= x = 2 (length cam never e negative)

Q38 (i) Let A be U et ol commining an e aed Eq, B2 and Ey be the events thit Govind, Privanka and Talseen piocessed
the foem.
PE;)=0.5, MEz} = 0.2, M(Ey) = 0.3
Ly A= Ay
PiA) =006, Pl =004, P} - am
Lising Bayes' theorem, we have

AT N
Pl=) - (%) .
nr.w(r‘) NE { } na‘,;.r(r-‘,)
£ a5 108 _ vy

T OEx008. 02008 032003 47
*, Requsred peobabiliny - P (i})

-1-1*(1})-1-13-'—:

(1) Let A be the event of commiming am eroe and Ey, E; and E4 be the svents that Govind, Privanka sad Tahseen
the torm,
P(Eﬁ 0.5, P(E3) = 0.2, Ey) = 0.3
l +1= 008 P(—] 0.4, P(-—) 0.03

PANE:) = P(&).P(E)

5 0.04 x 0.2 = 0.008 ‘




