COMMON PRE - BOARD EXAMINATION - 2023

MATHEMATICS (041)
ANSWER KEY
CLASS: Xl MAX.MARKS: 80
SECTION A
Choose the correct answer:
If x+siny =logx, then < = 1
1 x+siny=logx, then ==
) loiz—l x C) x—1 d) 1-x
y 1+ cosy X COSy X COS Y
0 -3 1
2 | The value of x+ y for which the matrix A=|3 0 -5/ is skew symmetric, is . 1
x y 0
a)4d b) -4 c)-6 d)6
3 | If Ais a square matrix of order 3 and |A| =12, then the value of ‘A adj4 is 1
a) 12 b) 144 c) 1728 d) 27

4 | The positions of a kite at two different timings were noted and the equation of the line joining

2y +4 =47 -12.The direction ratios

these two points was given as X = -3,

of the line are:

a)(1,6,1) b) (1, 3, 4) c) (0, 6,1) d) (0, 3, %)

3 If f(x) = log v/tan x , then the value of f' (x) atx=%is ----- 1
a) 1 b) 0 ¢) 0 d)~

6 | If Ais a square matrix such that A2 = |, then find the value of (A—1)3+ (A +1)3-7A s 1
a) A b) I - A o) l+A d) 3A

7 | The value of A when the projection of a=A+ j+4l2 onb= 2f+6j +3K is 4 units is . 1
a)5 b) 7 c)x5 d+7

8 | The corner points of the feasible region determined by a system of linear inequalities with

Z = 3x + 9y as objective function are A(0,20), B(15,15), C(5,5) and D(0,10). The maximum of Z:
a) occurs at only A b) occurs at only B
c) occurs at Aand B d) occurs at every point on A

1)17




? If |é| =8, 6‘ =3,1la . 6‘ = 12\/§,then find the value of ‘é X 5‘ 1
a) 4+/3 b) 12+/3 c) 12 d) 6
10 3c+6 a-d 12 2 )
If = , then the value of ab - cd is: 1
a+d 2-3b -8 -4
a) 16 b) -16 c) 4 d) -4
11 1
x*-8 .
The value of k for which the function f(x) = { y _» it x#2 is continuous at x=2is
k if x=2
(a) 4 (b) -4 (c)12 (d)o
12 | The value of %, when x=acos®0,y=asin0is: 1
a)tan O b) - tan 6 c)cot B d)-cotB
13 | The corner points of the feasible region determined by a system of linear equations with 1

Z = ax + by where a, b >0 are (0,0), (2,4), (4,0) and (0,5). The relation between a and b so that
the maximum of Z occurs at both (2,4) and (4,0) is:

a)a=2b b)2a=b c)a=b d)3a=b

14

The derivative of x* is 1
a)xx* 1 b)x*(1+logx) c)x*logx d)x*—logx

15 | If P(A) = 0.4, P(B) = 0.8 and P(B/A) = 0.6, then P(AUB) = ---- 1
a) 0.96 b) 1.44 c) 1.04 d) 0.24
16 (dz_y)3 1
. . . . dx2 d3y _ 2
Find the degree of the differential equation: 4 T P -1
dax3
a)2 b) 3 c)1 d) Not defined

17

Sam plotted three points A (2, -3), B (x, -1) and C (0, 4) on a graph sheet. The value of x that 1
makes the points collinear is

a)-10 b) 10 c) % d) ‘710
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18

Identify the function from the graph.
a) secx b) cosec?x

c) tantx d) cottx X

19

Ans: a

20

Ans: b

SECTION B

21

Let AB be the lamp post. Let at any time t, the man CD be at a distance x metres
from the lamp post and y metres the length of the shadow.
Given:

dx

— = Skm/hr
dt

Clearly AABC and ACDE are similar
AB AE

CD CE

Y

Y
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22 ||a|=|bl=lc|=1,db=bi=¢C.d=0 2
- 2 - -
|d+b+¢é| =lal?>+|bl? + |c|?+2(@.b + b.¢ + ¢.d)
=3 1
la+b+¢| =3 "
23
y=cos' (x*’-4) = cosy=x'—4
1e. — 1< x¥—-4<1 (since—1<cosy=<l1) %
= 3 < x<5 %
= B3<lx|<5
. %
— IE[—J__. —Jg:| L [Jg ﬁ:| %
OR
. 17 o 17 )
sin™! [cos(—Tn)] =sin™! [cos(Tn)] %
1

=sin™! [cos(g)]

sin~1 [sin(%ﬂ)]

3

8

%
%

24

y = sinflog x)
d
yq = cos(log x) — (log )
dx
yq = cos(log x) . —
x
~ Xyq = cos(log x)
Differentiating both sides with respect to x, we get
, 1
xys + y1(1) = -sin(log x) . .
= X[xy; + yq] = -sin(log x)
2 -
= XY T XY=y

=>:{2y2+xy1+y:[}

%

%

%

Y
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Given cartesian Form of line as:

x+2 y+1 z-3
3 2 2
. General point on line is(3u -2, 2u -1, 2u + 3)
Since distance of points on line from P (1, 3, 3) is 5 units.
JB-2-1)2+(u-1-3)2 +(u+3-32 =5
= (3u-3) +(2u-9% +(2w* =25
. 17u2 - 34u=0 = 17u@-2)=0 =

=

Required point on lineis (-2,-1, 3) for u=: 0, or (4, 3, 7) for p=2
OR
d=1i—j+Tk
b=>5i—j+ Ak
i+b)=i-j+7k+5—-j+2ak

ith

U

6i —2f + (7 + Nk

—b=i-j+ 7k—(5i—j + Ak)

mal

= 3-b=—4+ 0j + (7- Nk

Now (3 + b).(3—b)
= (6i—2] + (7 + Mk).(—4 + 0f + (7-1k)

Since these two vectors are orthogonal their dot product is zero.
=(6x-4)+(-2x0)+((7+A)=(7-A))=0
=-24+0+(49-A) =0

= A =25

= Ah=15

u=0,2

%

%

%

Y

%

%
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SECTION C
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Wehave, A, - A, :Ayj=4:4:2

4 4 2
P(A))= E.P(Ag} = and P(A;) = 10

where A;. A, and A; denote the three types of flower seed.
Let E be the event that a seed germinates and Ebe the event that a seed does

not germinate.

45 60 35
- P(E/A;) = — .P(B/Ay) = — .P(E/As) = —
100 100 100

E 3 o E 0 = 65
Aﬂd-'-P{EH:}=ﬁ.P{E A;j=ﬁ_p(E As =
P(A))-P(E/AY)
P(A;)- P(E/A1)+P(A) - P(E/A) +P(A3) - P(E/As)
4 40 160
10100 _ 1000
T 55 4 40 2 65 220 160 130

P(ALE) =

— +— - : - -
10 100 10 100 10 100 1000 1000 1000
_160/1000 _ 16

T 510/1000 51

A

Y

617




Let X denote the number of doublets. Possible doublets are
(1,1),(2,2),(3,3), (4, 4),(5,5), (6, 6)

Clearly, X can take the values 0,1, 2 or 3.

Probability of getting a doublet =6/36-1/6

Probability of not getting a doublet =1-1/6-5/6

Now

P(X=0)=P (nodoublet)=5/6 x5/6 x5/6 =125/216

P(X=1) = P (one doublet and two non-doublets)

i

I 5 5 5 1 5 5 5 1 _3 I:<52 75
"5 66 666 656 6 (6 6°) 216
P{X=2)=P (two doublets and one non-doublet)

115151511’15]15

_________ — Y —

6 6 6 6 6 6 666 \& 6/ 216
and P(X=3)=P (three doublets) =—x~x~=—1_
: . 6 6 6 216
Thus, the required probability distribution is
X 0 1 2 3
P(X) | 125 75 15 1
216 216 216 216

Y

%

%

%

Y

Y
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Consider, T = j«.,"tanx +-Jc0t xdx

|+ 51'111 cosx
; cosx smx
rS10 X 4 COS x

= —_— x

* \JCOSIS]I]I

Tetsinx—cosx=t

= (cos X +sin x)dx =dt
. 2

Also, [sm X—cos x) =t
. bl

=1-2smnxcosx=1"

2
. 1—¢
= SINXCOSY =—

-2
N3

= 4JSIN XCOSX =

_ Jsinx+cosx

1
L dx =42 Fdr
-.,,"cc-sxsi.nx * J_'[ 1-¢°

2sint

2sin™ (siu X—cos x]

Y

%

28

2y 2y
2xe?hy — )y  2xe*™¥ —y

F(hx. hy) = =F(xy)
Hence, it is a homogenous function.

. X
Putting —=+v
'}?

logy +2e*¥ =C

817




dx 1 tan™1
RN

dy 1+y?2 1+y2
Y%
Integrating factor = et@n™"¥
_ -1 _
Solution is x etan™y = [{ Y ptan™ly gy 4 C
1+y %
tan"ly =t Y
X et V= [ tetdt + C
X etan_lyz tan—ly etan_ly _ etan‘ly +Cy
1
X etan_ly_ tan_ly etan‘ly + etan‘ly =Cy
Y
X-tan"ly+1=C
29 .
SN X I
/ (1 —cosx)(2—cosx) ‘
Lett=cosx . dt=—smxdx
. / dt %
J (1—t2—t)
1 A B %
Now, - _ = +
1-02-19 (1-1 (2-0
S 1=A2-H+B(1—-1t)
L 2A+B=1
—A-B=0:A+B =10
A=1, B=-1 1
| 111
(1-t2-1 1-t 2-—t
/ 1? = dt +/ dt
J (1—=1t2—1t) J 1-t J t—2
' It bz
3 / = n(1-0+Int—2) :
(1—1t)}2—1)
/ 31_11}; dx=In 'ccrs:-:—l)
J (1 —cosx)2—cosx) l—cosx %

9|17




30 Y
X' X
b 7T R 9001112131415
v Ir+y=17 v+ 3v=130
Corner Point 7 = 100x + 120y 1
(0, 0) 100 x 0 + 120 x 0 = 0
0, 10) 100 = 0+ 120 = 10 = 1200
17 1700
17 100 x— +120x 0= ——
— 0 3 3
3
(3.8 100 %« 3 +120x 8 =1260 — Maximum
The maximum value of Zis 1260 at x = 3, y = 8.
31 xsinx
Given, /= _[ dx (1
1+cos’ x
- - o —x}sin x
= J'[’r xs:n(:r )dx‘ J( ) dx —(2) y
14 cos” (7 - x) 1+cos” x
(N +(2}
JI'SI“I Sll'll'
= Zfzj J'
1+ cos® x 1+ cos® x
* sinx
i
= I=—J.—-—-—:ir
z 1

2ﬂl+ms x

10|17



3 M
sinx
We have, = I == | ———dr,
Eul+ms x

Put cos x = £ = - sinx dx =dE,

Whenx=0=t=1x=mm=£[=-1

-1
mp-dt_mw _lt]-l

211+a*2 2
=2 faar (1))
(. z m\_=’
2l 4 4) 4
OR
t U
| = dx -------- 1
!\/;+ a—x
_ b Na-x p _
| = [ 2 (_!f(x)dx—_!f(a+b—x)dx)
2 +4-x
1+2= 2l= |[———=d
'1[\/4—x+\/; "
3
:lj.ldx
21
=1

SECTION D
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Let the cartesian equation of line passing through (1. 2. —4) be
x—1 -2 z+4
a - b c (1)
Given lines are
x—8 y+19 =z-10
3 16 7
x—15 y—-29 =z-5
3 8 5

..(ii)

Obviously parallel vectors by. by, and b of (1), (ii) and (iii) respectively are given
as

by =+t + by = - 16+ 7R by = B+ & — 5k

According to question

() LG)b Lby=  =bby=0

(i) L (iii) = by L by = by.b3 =0

Hence, 3a—16b+7¢ =10 ...... (iv)

and3a+8b—5c=0 ... (V)

From equation (iv) and (v), we get

a b _ c
80—56 21+15 24-+48

=a=2l.b=3lLc=06L
Putting the value of a, b, ¢ in (i), we get the required cartesian equation of line
as
_ 9 + - -2
xﬂlz}r ﬂ_:z ‘4:'): 1 _y—-2 _z+4
24 3L oA 2 3 0

Equation of the line passing through the point (0, -2, 4) and parallel to the above
lineis X-Y*r2_z-4
2 3 6

%

%

12|17




Let M be the foot of the perpendicular drawn from the point A (1, 2. 1) to the
line joining P (1.4.6) and Q (5.4.4).
Equation of a line passing through the points (x;. vi.z;) and (x;. 1. 2;) is

X7x _ Y™V _ 274

¥TXy YV &

Equation of the required line passing through P (1, 4, 6) and Q( 5, 4, 4) is

x=4h+1l:y=4z=-21L+6
Coordinates of M are (44.+ 1.4. 20+ 06) ......... (1)
The direction ratios of AM are
4h+1-1,4—-2.-2L+6—1
re.d4h. 2,20 +5
The direction ratios of given line are 4,0,-2
Since AM is perpendicular to the given line
SAED)F0R)+H(2)(2A+5) =0

JOA=

ed |

Putting 7. = 5 in (i), the coordinates of M are (3,4.5)
Coordinates of Image (5, 6, 9)

%

%
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Given that
X+y+z=10
2x+y=13

X+y=4z

Rewrite the above eguations as,
X+y+z=10
2x+y=13

Xx+y —4z=0

11 11[x| [10
21 0|y|=13
11 -4z 0

= AX =B, where,

11 17 X 10
A=2 1 0 |,X=|y|andB=13

11 -4 z 0
Thus, X=A"B

Let us find the determinant of A:
A|=1(-4-0)-1(-8-0)+1(2-1)=-4+8+1=5

-4 5 1
AdjA=|8 -5 2
1 0 1
) 5 1
A‘led—JAzl -5 2
|A| > 1 0 1
Thus X=A"B
-4 5 1|10
:>~})\’.=1 8 -5 2|13
1 0 1|10
25
=1-15
> 10
5
=3
2
X=5y=3,2=2

14|17




1 -1 0 2 2 -
B=[2 3 4|Aa=|-4 2 -
0 1 2 4 -1

2+4-0 2-2+40
BA=|-4-12+16 4+ 6—4
0-4+8 0-2+2
6 0 0
BA=|0 6 0
0 0 6

5

|

—4+4+0
-8—12 + 20
0-4 + 10

Now, we can see that it is BA = 6. where | is the unit Matrix

2 2 -
EH,E‘1=§[—4 2 - ]
4 -1 5

Mow, BX = C

. X=B!C
1|'2 2 —4][
=:-X=E —4 2 —A4
o |_2_ —1 5]
T ) 6+ 34 — 28
= |y| =5 |-12+34- 28
|z I 6 — 17+ 35
T ” 12
= ——|-6
N1~ %
| Z | 24

x=2,y=—land z=4.

17

7.—
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ISet (a,b) e N XN
then,
a+ =g+

(g, b) R (a, b)
Hence R is reflexive.
Let {2, b), (c, d) € N X N be such that

(a. b) R (¢, d)

oh a2+ d? =0+
- A+ b= d* + a?
= (c, d) R (a, b)
Hence, R is symmetric.
Let (a, b), (¢, 4), (e, f) e N x N be such that
(a, b) R (¢, d), (c. d) R (e, f).

= ?+ @ =0+ E.3)

and o+ f: = d° + ¢*...(ii)
Adding eqgn. (i) and (ii),

S+l +E+f =P+ +d+
= az-+-f2 = b + ¢*

=3 (@, b) R (e, f)

Hence, R is transitive

. R is an equivalence relation.

%

Y

35

Solving x + v = 2 and y? = x simultaneously, we get the points of intersection as (1,
1) and (4, -2).

The required area = the shaded area = J;JI Vzdz + ff(? —z)dx

16 | 17




W] b I
B | =

2
I+ [2x - P2

7 .
= -square units

[x

+

B =

SECTION E

36

f(x) = -16x*+ mx +3, 0 < x < 10.
fi(x) = -32x+ m.
4 is a critical point. Hence f'(4) =0 = m = 32x4
m =128
b) (0, 4) is the interval in which the function is strictly increasing and in (4, 10) it
is strictly decreasing.

37

30 Sy , 3v% S
a) C=1200t + —~t ~ € = 1200() + ()

£ € =12000) + 22

16
b)%=0 = —1200%%:0 ~ v =80

__ 80km
- hr

c) Use first derivative test, .. v

OR

2 2
€ _ 2400 x> 2 LE=2400 x> >0
v (4

dv? " dv?

Minimum cost if distance is 100km = Rs 3000

38
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