ALORE SAHODAYA SCHOOLS COMPLEX ASSOCIATION
PRE-BOARD EXAMINATION (2024-2025)
Grade XIlI
ANSWER KEY
SUBJECT:MATHEMATICS-041(Setl)

Q. Answers Marks
No.
1. SECTION -A
1. D
2. A
3. A
4 C
5, C
6. B
7. C
8. A
9. A
10. A
11. B
12. D
13. C
14. D
15. B
16. B
17. C
18. A
19. A
20 A
SECTION B
21 1im
Principal value branch is [—%,g]
Im

22 y=si{r1(\/§)
y' = ——=(Vx) %




23

24

25

1 1
CVI—x2Vx
, 1
= 2Vx — x2

siny = xsin(a + y)
siny

OR

- sin(a + y)
Differentiate with respect to y on both sides, we get
dx  cosysin(a+y)—siny.cos(a+y)
dy sin?(a +y)
dx _ sin[(a+y) -yl
dy  sin?2(a+y)
dx sina
dy  sin?(a+y)
dy _ sin?(a+y)
dx sina

Given R (z) = 132% + 26z + 15
d
Now, MR = —=(R(z)) = 26z + 26
MR=26 x 17 + 26
=468
We have

position vector of A = (; - ‘2.3 - !:Ifc:j and position vector of B = {41?: + 55." + f)ﬂ?:}

—

- AB = (p.v. of B) — (p.v. of A)
= (4i +5j + 6k) — (i + 27 + 3k) = (31 + 3] + 3k), and

_'_} [5 [

|AB| = +/3" 4 37+ 3= V2T
—_—

.-, unit vector in the direction of AB

_ AB  (3i+3j+3k) _ Blit+j+k)  (i+j+k)

| AB | vIT 3,3 V3
1 1o 1 7

= | =—1 At =74 —_k)
(\. ) \.".-!'J \."l:.

Given:d =i+ +k,

b=4&-2j+3k

¢=i-2j+k

#=2d—b+3c=1—2j+2k

Since the required vector has magnitude 6units and parallel to vector r.

i-2j+2k
Vita+a

Required vector is 67 = 6 | |:22 —4j + 4k

OR
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27

We have,A = 2i + 3] + 4k
B=5i+4j-k
C=3i+6)+2%k
D=i+2j+0k

o

-

- - - - -
CD=D-C=1+427+0k— (31 +67+2k)=-21 - 47 -2k

- =

AB-CD= (37 +)—5k)- (=20 —4) —2k) =-6-4+10=0

It
Therefore, AB L CD

SECTION C

= 2em/s

= 0.02m/ sec

X

Sl el ey

22+ y? =52
dzx dy
ETF -I-Ey? =0
Whenx =4
y=+5"—42=3

o0y
2x4(ﬂ.[]2]+2><d;=[]
dy  2x4x0.02
de 2x3

= —% s 100

= — %cm_ﬁ sec

Let x be the radius , y be the height, | be the slant height of given cone and 8 be the

semi vertical angle of cone.

PP =x24y?=>x2=12-y% ... .(i
Volume of cone( V) = énxzy = %ﬂ(lz -y)y= %(lzy -y3)

dv da?v
o= (12 = 3y?) and o = > (=6y) = —2my
AV T2 .2y
Nowdy—0—>3(l 3y) =0
=>3y2 =12
1
y=5l
LV gL
At yl— V3 de? h(\;ﬁ)
= _f; [Negative]

..V is maximum at i = Lg
N

] oo B
. From eq. (i), 2 = I — 3

:;;r:ﬂ?—_._.;

.. Semi-vertical angle, tan f# = &

=1
T -

= —2 =2

\?l

= f=tan /2

_}.
AB-= position vector of B- position vector of AB —

22

3

A=5i+4j—k—(2i+3] +4k) =31+ - 5k
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x2+7x+10 x2+7x+10
_f 2x+7 dx f 7 X

x2-57x-_}—10 x2+7x+10

X+

:f 2 _f 29 49 dx

xX“+7x+10 x2+7x+ 4+10
_f 2X+7 f

x2+7x+10 ( ) 9

2 4

=log|x? + 7x + 10| — glog |x+2| +C

OR

_ sinx+cosx
1= fn
Z  sin2x

g sinx + cosx
2 J1 — (sinx — cosx)?
{ Let (sinx — cosx)? = sin’x + cos?x — 2sinx cosx
(sinx — cosx)? = 1 — sin2x
sin2x = 1 — (sinx — cosx)?}
Let t = sinx — cosx
dt = (cosx + sinx)dx

1
=
= sin" [ (sinx — cosx)]gg
= sin”! [(sing — cos g)] — [(Sin% — cos g)]

(V3 1 (1 3
= sin [<7_§> — sin <§—7>
(V31 (V3-1
= sin ( > >+sm < > >
= 2sin! (@)

dt =sin"1t = sin~!(sinx — cosx)
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31

20 45
Plio'18

A5, 0)

ol \{mzm S~

These points have been obtained by solving the equations of the carresponding intersecting lines, simultaneously.

The values of the objective function at these points are given in the following table:

X

Point (x, y) Value of the objective function Z=5x+3 y

0(0,0) Z=5%x0+3%x0=0

Ay (2,0) Z=5x2+3x0=10

p(&£) 2=5x 8 43x L2

B,(0.3) Z=5x0+3x3=9

Clearly, the objective function Z has maximum at P {%, %}. Hence, x = %,y = % is the optimal solution of the given LPP and

the optimal value of Z is 21—1;

¢= d+b =5i+0j+k ]
d= d-b =-1-2j +5k
I€]=v26 , |d|=v30 ,éxd=21-26] -10k
Sing=1-.0=>
OR
- - i j E ~
d=Méxb)=2|3 1 —1|=2A1—161—132k
1 -4 5
d.d=21

= 41-801+131=21

= 1=—
3

k

U

-1, 16 ,
—?l+?]+

[
w|5

¥am

Yam
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Let Eq, E; and E4 denote the events that the vehicle is a scooter, a car and a truck, respectively.

Let A be the event that the vehicle meets with an accident.

Itis given that there are 3000 scooters, 4000 cars and 5000 trucks.
Total number of vehicles = 3000 + 4000 + 5000 = 12000
Therefore, we have,

P(E) = 000 _ 1

oo 4

_ 4000 1
P(E2) = 15500 = 3
5000 5

P(E3) = 12000 = 12

2m

Im

Im
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The probability that the vehicle, which meets with an accident is a scooter is given by P( b—;]

Now, we have,

Ay _ _ 2
P(£&)=0.02=

Ay _ 3
P(E)—U.UB =T

Ay _ 4
P(E]—U.m—m

Using Bayes' theorem, we have,

i. Required probability = P[t—:)

- — 0 — —

OR

We have p=probability of getting spade in a draw =i
0= ]_-% =

PUE| 1 P(A/Ey)

"~ F(E,\)P(A/E, |+ P|E2) PLA] Ea)+ + F{ Ea) P[A/ Es)

let X denote a success of getting a spade in a throw then X follows binomial

distribution with parameters n=3

P(X=r)= where r=0,1,2,3
So the probability distribution of X is given by

R 0

1

P(X=r)

(

3

4

)

3

51 (3)

1

4

)

1

Mean E(x) =0 x (%)3 +1x3x G)z (4

_ 48 3
T4

64

According to the question ,

SECTION D

1

Given equation of circle is x* + y* = 16 ...(i)

Equation of line given is ,

V3y = x ...(ii)

Yy +;IE represents a line passing through the origin.

V3

To find the point of intersection of circle and line ,

1im
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substitute eq. (ii) in eq.(i) , we get

2
x4 IT =16
3zt 4zt
=5 =16
=4x° = 48
2 Im
=x-=12
= x= +2,/3
When x= 2y/3, then y = 2 = 2 tm
Y X
oy
(243, 2)
X+ : »X
2V3 /(4.0)
Required area = Area under the line + Area under the circle
= 02"'§%:cdm+ f;ﬁ V16— a'de
o [2]3 . ! Im
= 5[5 i e han(3)]
. 2,3 ! . 13 Im
= 522V 0] + [0+ 85 (0) - 52 VIE T2 Bsin (T)]
=2/348(%)- %= x2—851n'1(%3)
=2-,/3+41r—2\/3—8(-§-)
=dm— i—“
 1%r-8m Im
=5
— am :
= =-squnits
.Lﬂé=p7i=q,and%=r bm
Then, the given system of equations is as follows:
2p+3g +10r=4
4p-6g+5r=1
Gp+9q-20r=2
This system can be written in the form of AX =B , where
2 3 10 p 4
- - _ Im
A=14 6 5 |, X=|glandB= |1
6 9 20 r 2
Now, |A| = 2(120 - 45) - 3(- B0 -30) +10(36 +36)
= 150 + 330 + 720 1m
= 1200

Thus, A is non- singular. Therefore, its inverse exists.
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MNow,
All =75, .-':'ng =110, .-':'L13= 72

.-'121: 15[], !szzz—l[][], !31123: 0
A31: ?5, .-':'L32 = 3[], _-':'L33: -24

AT = ZadjA im
Al
Th 150 Th
1
= 7 | 110 —100 30
72 0 —24
Now,
1
X =A"1B 2m
P TH 150 5 4
= lg¢|=5=|110 —100 30 | |1
r T2 0 —24 2
300 + 150 + 150
L
o0 | 440 — 100 + 60
| 2884+ 0— 48
_ 1
600 7
L L
200 | 400 3
| 240 1
5 Im
Therefore, p= %, q= % andr = %
Hence,x=2,y=3andz= 5.
Consider equation
tanx.% = 2xtanx + x? — y;
tanx.% —y = 2xtanx + x?
dy _ (2 )
e cotx .y = (2xtanx + x*)cotx 1m
Here P(x) = cotx, Q(x) = (2xtanx + x?)cotx
Integrating factor (I.F)=e/ cotx dx = ploglsinx| — giny Im
Solutionis (1. F)y = [(I.F).Q(x)dx
sinx.y = fsinx(thanx + xz)cotxdx = f 2xsinx dx + f x?cosxdx im
= f 2xsinxdx + x? . sinx — f 2xsinxdx
. — 2 .
7Tsmx.y =x“sinx + C 1m
Giventhat y = 0 whenx = o)
0= 7 ein +C
= -Sing 1
c w2 oM
T4
Substituting value of C
2
T
sinx.y = x%sinx — e Yam

OR
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-P P =x+2
X ydx_x y
dy x+2y
dx x-—y
ot d 4 dv
= > — = e

ety =vx In v xd

N dv_1+2v
v xdx 1—v

dv_1+2v

dx 1—-v

dv_1+v+v2

dx 1—-v
J‘ 1-v dx

1+ v+ v? x
IJ‘ 2—2v _ dx
2 1+17+172 x
1[3—(1+2v) _[dx
2) 1+v+v2 vE x
1{3] d f 14+ 2v fd
2 1+v+v2 v 1+17+v2 x
1 1+ 2v dx
[t
2 1+v+v2 1+v+v2 x
SJ‘ 1f 1+ 2v _ dx
2 dv 2) 1+v+v2 v x

3
4-

—1( P31 2
=>E><\/—§tan = —Elog|1+v+v | =log|x|+C
2y+x2 1 2
-1 X _ = y y_:
= V3 tan <\/§> 2log|1+x+x2

is the required solution

—E-I—j 61—2¢—j+k
uz—ﬂz——j—kb: 3i— 5J+2|ii'

ng—m—t—.l

Lo |Gk
by xbp=12 -1 1
3 -5 2
= i(~245)— j(4—3)+ k(~10 + 3)
—d?—;—ﬂr

blxm|_\,9+1'+4‘9 /509
Also, [bl ng]l (as — dy —{31—J—?k}(1—k} 3+7+0=10

d— I.E-'l“"!'zj-'.rtl&z—“h _ 10

4

i

By b
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Y
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Supﬁnse the pcﬁm (i, 0,0) be P and the point through which the line passes be ()(1,-1,-10). The line s parallel to the vector 7em

b=2§—33+85s %m
Now,
-+ A a
PQ=0i-j-10k
Lo i gk
SbxPQ=l2 3 8 1
0 -1 -10

= 38i + 20 — 2k

— —F
= [bx PQ| = /38" + 20° + 2° %m
- T34 7 400 7 4
- /1848

- =
4= lxral

I

J/TRAR

= =
_ /31
= E.F,-frﬁ

Suppose L be the foot of the perpendicular drawn from the point P(1,0,0) to the given line-
P10, 00

Lm

L2t =1, 3 - 1,84~ 10)

The coordinates of a general point on the line
z-1_ ¥yl a0

= =—7 = aegivenby
z-1 _ ytl 2410
Soosho)
S2=2+1

y=-3\-1

z=8A-10

Suppose the coordinates of L be

(2A+1,-3\ - 1,80 - 10)

Since, The direction ratios of PL are proportional to, 1m
A41-1,-3A-1-0,83-10-0,ie, 24, -3A - L,8A - 10

Since, The direction ratios of the given line are proportional to 2, -3, 8, but PL is perpendicular to the given line.

2 2(20) - 3(-3A 1) +8(8A-10)=0

= A= 1Substiuting A =1in (2A+1,—3A — 1,8 — 10) we get the coordinates of L as (3, -4, -2). Equation of the line PL is

given by

z—1 _ y-0 _ =z—D

31 —4-0  —2-0 1
_x=1 v oz

-1 | T

Section E
Question No. 36 to 38 are based on the given text. Read the text carefully and
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(i)

(i)
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answer the questions:
i.B=1{1,2,3,456()
R = {(x,y) : yis divisible by x}
Now, since x is divisible by x
=(xx)=R
So R is reflexive
Also, here (2, 4) = R, as 4 is divisible by 2
But (4, 2) & R as 2 is not divisible by 4
So Ris not symmetric
Now, if (x, y) ER&(v.z) ER
Then (x,z) £ R
So R is transitive

Hence R is reflexive and transitive
As A has 2 elements and B has 6 elements

So, number of functions from A to B = 6.

oL ER
So Ris not reflexive
Now, here (1, 2) ebut (2, 1) € R
50 R is not symmetric
Also(1,3)€Rand(3,4) R
But(l,4)Z R
5o R is not transitive.
OR
Number of relations

= pnumber of element in A * number of element in B
_y2 6

— 212

Let the side of square to be cut off be "x’ cm. then, the length and the breadth of the box will be (18 - 2x) cm each and the
height of the box is"x' cm.

The volume V(x) of the box is given by V(x) = x(18 - x)°

. V(x) =x(18 - 2x)?

dV{z)
dx
For maxima or minima =

= (18- 2x)* - 4x(18 - %)
dViz) _
— =

Im

1m

1im

Im

Im

Im

1m
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= (18- 2)[18 - 2x - 4x]= 0

=x=Yo0rx=3

= x = not possible

=x=3cm

The side of the square to be cut off so that the volume of the box is maximum is x = 3 cm

%i‘” = (18- 2x)(18 - 6x)

dz;iﬂ = (18 - 6x)(-2) + (18 - 2%)(-6)

A2 Viz
- = () = 12(3-x+9-x]=-24(6 - x)
=

d*V(z)
de?

=-72<0
z=3
= volume is maximum at x = 3
OR
V(x) = x(18 - 2x)*
When x=3

V(3)=3(18-2 x 3)°
= Volume =3 x 12 x 12 =432 cm®

. Let A represents obtaining a sum 10 and B represents black die resulted in even number.

n(S) =36
n(A)=1{(4,6), (6,4),(5,5)}

3

n(B)={(21),(2,2),(2,3), (2. 4),(2,5). (2, 6) (4, 1), (4,2), (4, 3), (4, 4), (4,5), (4, 6), (6, 1), (6, 2), (6, 3), (6, ) (6,5, 6,

6)) =18
n(A NB)={(4,6),(64)} =2
n{ArE)
_PANE) w8 3 L
P(AB) AR T e 188
nis) 3
OR

Let A represents getting doublet and B represents red die resulted in number greater than 4,

n(S)=36

n(A)={(L 1), (2.2).(3,3). (4. 4), (5,5). (6, 6)} =6

n(B) = {(1, 5), (1,6). (2, 5), (2. 6), (3, 5), (3, 6), (4, 5), (4,6). (5, 5), (5, 6), (6, 5). (6, 6)} = 12

n(A N B)={(4,4), (55), (6,6)} =3

. . . . . rJ[..-i.I".Hj

P(ANB) _ “ais)
B B

ni5)

P(A/B) =

22 s
mhlml“
==

Im

Im

Im

1im

Im

Im

Im

Im

Im



