PRE-BOARD EXAMINATION (2024-2025)
Grade XI|1

ANSWER KEY
SUBJECT:MATHEMATICS-041(Set1)
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2 y=sin (V)
y' = ——=(Vx) 5
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1 1
CVI—x2Vx

, 1
= 2Vx — x2

OR

siny = xsin(a + y)
siny
sin(a + y)

Differentiate with respect to y on both sides, we get

dx  cosysin(a+y)—siny.cos(a+y)

dy sin?(a
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 = (; - 23 - ;ji*) and position vector of B = {4% + 5;}' -+ E)fr}

it

SAB=(p.v.of B) — (p.v. of A)

= (4i + 5] + 6k) — (i + 2] + 3k) = (3i + 3] + 3k),and

—-—J,'n : v
|AB| = /3% + 8 + 32 = 27
—
.. unit vector in the direction of AB

AB  (3i437+3k) _ 3(i+i+k)

[i+j+k)

| AR X

G
b=%-2j+3k
¢=i-2j+k
#=2d—b+3=1—2j+

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

Required vector is67 = 6 |

OR

3.3

i-2j+2k

V1+4+4

V3

[=2i — 47 + 4k
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B=56ictdj—k 7m
C=3 + 6] + 2k 1m
D=i+2]+0k
AB-= pasilan veaor of B- position o of AB — A =53+ 4 —k— (i 43j + k) = 3i 4 j — 5k
CO=D-C=+25+0k— (35 + 6]+ 20 =—2§ — 4f - %k
AR-CD=(11 +3 -8 (-2 —4) - 2K)=6E-4+ 10 =0
— —_
Therefee, AR L CD
SECTION C
dr __ ; Yom
f_" =2cm/s
5
= =0.02m/ sec
22 4 yz _ 52 sz
i dy >m
ZTF + 23,!? =0
Whenx =4
3 Yam
U= ‘\‘,-"152 _ 4"]: =3 2
d
2x4(0.02)+2x3==0
dy  2x4x0.02 Y2m
de 2x3
= —25 < 100 Yom
= —%cm;' BEL

Let x betheradius, y be the height, | be the dant height of given cone and 8 be the
semi vertical angle of cone.

Sl =x?+y?=>x2=12-y%2....(0) Yam
Volume of cone( V) = %nxzy = gn(l2 —y)y = g(lzy —-y3)

1
dV_Tl'lZ 2 ddZV_TL' _ /Zm
d_y_g( —3y9) an d_yz—g(—6}’)——2ny

WV n=<>T(12 3,2y =
Nowdy_0_>3(l 3y") =0 Yam
- il am
e O« AT YO )
Aty = A 2 ( .;'5)
= _?;E [Negative]
..V is maximum at y = L‘J o
v
2 2
.. From eq. (i), 2 = I* — ET - %
o=
Vi
.". Semi-vertical angle, tan 8 = &
e l“'- — \-"IIE
i ¥am

= f=tan 'y/2
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|:f 2X :f 2xX+7-7

x2+7x+10 x2+7x+10
_f 2x+7 dx f 7

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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The s pus res v B obarad by solving the eupanines of dhe comespion e |aersciing lows, sl umenos by

Tl vl ool e et oo [ o004 ) o i i o i o o Pt i (e oo . L e

X

Foda) i ¥ Wik oof ohie bl v S i £ = G 4 1y
hiE, 1) fefulid]x@=a

Bl m Lwlmli]mD=10

r{#% pebn 08 - B

ol B =G b+l s =0

il ite chyjprisy Sretion © o mesioers Fil—l!. %:..Ilzm.x'- I!l - I%u. e apersl o on of dwr grees LFF =l

Ve ipechariae vl o i b 'i','-

¢= d+b =5i+0j +k ]
i= d-b =1-2j +5k

12l =v26 , |d|=v30 , éxd=21-26] -10k
Sng=1-.0=>
OR

. toj Kk -
d=Méxb)=2|3 1 —1|=2A1—161—132k

1 -4 5

=41-801+131=21
=1==
3

d==1+25+2k
3 3
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Let By, E; and E g denote the evenis that the vehbcle bs 2 scooter, a car anid 2 tioch, respeciively,

Let A be (he event that the vehicle meets with an accident

Itis given thar there are IO seomers, 4000 cars ancd 5000 mmeckes.
Fotal number of wvehacles = J(HK) + 3000 + S0 = 120400
Theretore, we have,

pey - 221
P(E.) - AN _

L]

1
F
i!EHI
PIEW = To508 '&

2m

Im
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[
I'he probability tha the vehicle, which meets with an accident is a scooter is given by B{ ==
Mow, wr have,
Ak _ o -
Pif)=0.0-

T
L2008 =

'P[}-,T"I = ‘I-,I.T'i ]
Ay ] =

J’IE'I—L.LM

T
Using Bayes' theorem, we have, Im
. . I . P(E,|P(A/E)
i. Required probability = P( )= BB PLA Er 1+ PLE) PLA Ea )+ PLE2) FLA Ex)
1 3
_ AT
SV RN X T
| 10y K] 10} 12 100
L L
P 2 3
- ™ e 1.5m
i
OR
. . . 1
We have p=probability of getting spade in adraw =
1_3 1.5m
o= 1-==
4 4

let X denote a success of getting a spade in athrow then X follows binomial
distribution with parameters n=3
P(X=r)= wherer=0,1,2,3

So the probability distribution of X is given by s +
R 0 1 2 3 ¥Bm
P(X=r) 3\’ 3\ 1! N 1\°

G @G GG | G
4 4) \4 4 4 4 1
3 2 1 1 2 3
MeanE(x)=0x(%) +1><3><G) G) +2><3><G) XG) +3><G)
_ 48 3
T 64 4
2m
Im

o SECTION D
According to the question ,
Given equation of circle is x* + y* = 16...(i)

Equation of line given is ,

3y =z ...(ii)
= = ]TE;EE represents a line passing through the origin.
¥

To find the point of intersection of circle and line ,
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substitute eq. (ii) in eq.(i) , we get

z* + IT:P =16

3t axt

—d4x° = 48

—=x’=12

= x= +2,/3

When x= 2+/3, then y = %:2

T

R T AT

v 511,9 P 1 L
K e [-%-...-'llj -4 '—f;-»mu"l:J-J]

-.T: 2 L] j' !1_'1 }
. z_:!'i[?""i;'?_"f' [l + Bsin '|_1:|—$.,.-'13—1§—5ﬁn (#

=1y5 4 §{%) iaz Kidi ':TI]

=044 - 2,5 HH’]

=I1:l'—%

ARk
=
=‘1—"=.|,',um

.I.ﬂé-p.%-q,mcfl:—f

Then, the given system of equatims is as follows:
2p+ g +llr=4

dp-6g+5r=1

GBp + g - 20r=2

This sysiem can be written in the form of AX =B, where
2 3 10 1 d

A=|d4 -6 & | A=|glandB= |1
6 % 20 T 2

Mow, |A|= 2120 - A3) - 3{- BO-20) + 103G + 36}

= 156 + T4} & TH)

= 1200

Thus, & is non- singwiar, Theretore, its inverse exists,

Required area = Areaunder theline + Area under the circle

i

Im

Im

Im

Im

Im

om

=

m

Im



Now,

Ay =75, Ao =110, Ay3="72

Asq= 150, Ays=-100, Ar3=0

Ag;= 75, Ay = 30, Agg=-24

:_A-]::{;aiyq 1m
75 150 75

= =110 -100 30
72 0 -24

am

P 7 160 T3

1
= 1 g| =5 110 —100 30

T 72 0 —24 2
[ 300 + 150 + 150

- ——| 440 — 100 + 60
| 288+ 0—48

[ 600

- | 400

| 240

=

_r;ll-—- -;..\l.— r,-\;uln—

Im
Therefore, p= % =5 andr= =

Hence, x=2,y =3andz="5.

<)

Consider equation
d
tanx.d—i = 2xtanx + x? — y;

d
tanx.d—i —y = 2xtanx + x?

dy )
e cotx .y = (2xtanx + x*)cotx 1m

Here P(x) = cotx, Q(x) = (2xtanx + x?)cotx
Integrating factor (I.F)=e/ cotx dx — ploglsinx| — gjpy Im
Solutionis (I. F)y = [(I.F).Q(x)dx

sinx.y = fsinx(thanx + xz)cotxdx = f 2xsinx dx + f x?cosxdx im

=J.szinxdx+x2.sinx—f2xsinxdx

. 2 .
sinx.y = x“sinx + C
Y Im

s
Giventhat y = 0 whenx = o)

0—7T2 [ 7T+C
= 4.sm2

1
2 Lom

C=——
4
Substituting value of C
2
T

inx — — 1
sinx 2m
4

sinx.y = x?

OR
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-2 2
X ydx—x y
dy x+2y
dx x-—y
d dv
lety = vx :a: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 V= x
1{3] d f 14+ 2v fd
2 1+v+v2 v 1+17+v2 x
1U J‘ 1+ 2v d]— dx
2 1+v+v2 1+v+v2 V1= x
SJ‘ 1f 1+ 2v _ dx
2 43 dv 2) 1+v+v2 v x
*a
—3xZtant(Z2) L |1+ v +v?| = log|x|+C
PR 7 5 tog g
2y+x2 1 y oy
-1 X _ = Y Y |=
= V3 tan <\/§> 2log|1+x+x2

isthe required solution

.aj—?-l—jfll—?t—j—rjﬂ
uz—ﬂl*j—kb_;_l 31—5} + 2k

no—m:v—.l
L5 B F R
by xba=|2 -1 1
3 -5 2
=i(-2+5) — j(4—3) + k(~10 + 3)
—d?—g—ﬂ"

\m X bg| =/OF1+49=59
Also, (by X by). (G2 —d1) = (3i — j— Tk)(i — k) =3+ T+ 0=10

. ':[;‘]\"!I"._%j-':"?’i"'&]:' _ 10
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Suppiss te puhi.|5| i, 00 e P ane the poles G which the Hise passes be (§1-1-101), The fine is paraliel 1o e vecie 72m

b= ':'J-ﬂj‘--ﬂi: Yam
hnh‘_
Fﬂ DI -1||1|I
Lo i gk
ShxPQ=12 _3 § 1
0 -1 -10

=387 + 207 — 2k

5 —*
= |bx PQ|=+/38" + 20° 4 2° 7em
= /1444400 1 4

1848

- =
4= lxpal

I
m.':

= V@E
=26
Suppose L be the foot af the perpendicular drawn from the point P{1,0,0) to the given line-

om

a3 5
L

Lidh =M - LEL- [

The covndnaies of & zeseral poim m the line

'1—'“—5-'— are gven br

J'TLL.._.E],

sr=3hil
-34 -1

;=8 -10
Suppose the copedmaiesof Lbe
(214 1 =3k =1 83 = 1}
Sance The direction e e of PL are propossonal i, Im
. R A N PR N N | B " /I | S5 TS RS o Sy O [ ]
e, The firection enis of he green lnp ooa proponicil m 2, -3 B b PL 15 perpendicdarm the given line
DA - J-3h - 1)+ R - 10)=0
= h= 1 Sebestmrimg A= Lin (24 + 1,34 — LAA— 10} we get e oonboes ol L as {3, 4, -2}, Egpation of the fee 1L =
Piven by

Section E
Question No. 36 to 38 are based on the given text. Read thetext carefully and
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answer the questions:
i.B={1,2,3.4,5,6)
R ={(x,y): y is divisible by x}
Now, since x is divisible by x
=(x xR
So Ris reflexive
Also, here (2, 4) € R, as 4 is divisible by 2
But (4, 2) £ R as 2 is not divisible by 4
So R is not symmetric
Now, if(x, Y)Y ER&(v.Z) ER
Then (x,z) ER
So R is ransitive

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.

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

— pnumber of element in A " number of element in B
_92'6

=212

Lt toe e of sapuire to heomt ol be 'x' o then, te fengh and e broadt i of the: how will be (18 - 2x) o pach and g
beagi of e box §5 5" e
‘The vikame V{x}of the box & given by Vix) = <28 - xr

Yz} =x(18- )

dviz)
T:’=1IE-1:J-’-41|:15-1:}

. ] d¥ic)
For maxima or minima = i =
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=5 (18- 2x)[18- 2% -4x]=0D

=+ Xx=9o0rx=3

=+ X = mot possible

> x=3cm

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

; % =(18- 2x)(18 - 6x)
d?viz)
? = (18 - bx)(-2) + (18 - 2x)(-6)

d*V(z)
dr?

d2V(z)
d?

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

=-72<0
=3
= yolume is maximum at x =3
OR
V(x) = x(18 - 2x)?
When x=3

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

Let A represens obuisng 1 sun 1 ad B repeesears: black die readied in erea nunber.

85} = 36

miAD = [l B (R AN (55001 =3

wlBi= 02 002, 202, T2 41 02 5002, G0, TL i 10, o4, 30 14 4, 14, 5004, BL G, T R 25 06, T fi5, 44 15, 3, 16
g1l = I8

ol 1B = 14, ), (6 4} = 2

...
-

s T
HAE) == e = =4
I
R
Let A represenes gering doublet anid B represans el de resuled in number grescer thas J
a5} =3

alA= (00 TG 20530 4 4015 51861 =6
8B = [[L 3L (L &L 2, 51 2 6}, (3, 5103, 8L 14, 30 (4, B, 5 55, (5 6, {6, 3108, 61} = 12
B (4 45 60) <3

n{ArE) .
,,_,E_PH""B]_ af) _ w1
HAB) = PE  wB 12 1
a6

niS)
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