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MATHEMATICS - XIi
(PRE-BOARD - January 2024)

AT fAder:

(i)

(ii)
(iii)
(iv)

9 UYA-UF H 38 U g, Sl foh IR WU 3, &, ,¢ IR T H d1C 91T §
US ‘I’ 50 WUS H Tl 20 YA ¢ | Tk G 1 37k I ¢ |

GUS T 30 WUS H 21 § 25 ofeh Hel 5 YA & | Gcdeh YA 2 el I & |
GUS ‘W: 30 WUS A 26 @ 31 h el 6 YT ¢ | Tcdeh A 3 3Rl HI ¢ |
S g 3H WUS H 32 @ 35 0 ol 4 YW § | Tcdeh TR 5 37hl I ¢ |
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AH-9UR Al AT Seck- JREAHT & TTY Iy Al X |

horholeT & TN dI AT 7L ¢

General Instructions:

(i)

(i)
(iii)
(iv)

This qUEsTon pApEr €onsis® of 38 quEsTons whi€h ArE dividEd In five sEClons: A,B,C D and E :

Section ‘A’ : This SECEon €onsIsE of 20 questions.E ACh qUESTon CArriEs 1 mArk.

Section ‘B’: This SECEon €onsIsE of five quEsTons from 21 1 25. EACh qUESTon CArriES 2 mArks.
Section ‘C’: This SECEon €onsIsE of six quEsTons from 26 1 31. EACh qUEsTon CArriEs 3 mArks.
Section ‘D’: This SECEon €onsIsTE of four quEsTons from 32 T 35. EACh qUESTon CArriEs 5 mArks.
Section ‘E’: This SECEoN ConsiIsE of three quEsTons from 36 T 38. EACh qUESToN CArriES 4 mArks.
All questions are compulsory.

ATIACh ThE grAph-pApEr Along with your AnsSwEr-book.

UsE of €Alcul™r Is not pErmImEd.

SECTION - A (1x20=20)

Ifg f: R > R Held f(x) =x* aRT IRATNNT § d FEl 3caR AT hifAT|

(A)  fUFET 3TOIEH gl (B) f SEUHh HTeoTash gl
(C)  fuhehl § fohe 3MeoTeeh 8T Bl (D) f o d¥ Tehahl § T 3T=OIcsh gl

Let f: R = R be defined as f(x) = x>. Chose the correct answer.
(A) fis one — one onto (B) f is many one onto
(C) fis one — one but not onto (D) fis neither one — one nor onto

Cosec™ 1(~2) T HET ALY _Tnl (TeT / 3rc)

The principal value of Cosec™ 1(=2) is —Tn. (True / False)

39YFT FIE & fohegl 3Meggl A duT B & fav:

For any matrices A and B of suitable orders we have :

(A) (AB)"'=A"1p7? (8) (AB) t=pB'A™?
(c) (AB)"'=Al+B7? (D)  (A+B) =A’B/



1 Sin 6 1 .
I A=|-Sine 1  Sinf|F@ 0< 6 <2m,dn
-1 —Sin @ 1
1 Sin 6 1
IfA=|-Sin@ 1 Sin 6], where 0 < 6 < 2m, then:
-1 —-Sin @ 1
(A) DetA=0 (B) DetAe(2,x)
(Q) DetA €(2,4) (D) DetA € [2, 4]
[ Sin6 Cos®6 /
uﬁ:A-[l_%OSa SinH]FﬁAAZ\_TI'IH ﬁﬁﬂrz |
Cos“ 0 —Sin“0
A B C 1 D 0
(A) [0 1] () [SinZH Cos? 8 © (D)
[ Sin6 Cos®6 . /
If A= [—1Cos,09 Sin 9] , then flndZA A. 2
Cos* 0 —Sin“ 6
A B C 1 D 0
() [0 1] (B) [SinZH Cos? 6 (c) (b)
f(x) = Cos (log x) ST 3dehelol x & JTUET AT HITAIT|
Find the derivative of f(x) = Cos (log x) w.r.t. ‘X’.
A x=a(0+5inB),y=a(1 - Cos 6) ar 2 7 HfT|
Find X ifx= a (0 +5in6) , y = A(1 — Cos 6).
x3+5x2-4 ) x345x%2-4
AR AT @ﬁ'ﬁf:f—zdx Evaluate themtegral:f—zdx
X X
(A) T+ 5x+2+c B) T45x+itc
2 x 2 x
x2 4 x2
(C) ?+2X+;+C (D) 7+X+C
2.(5x + Sin®x)dx & AT AT HITAT |
2
Find the value of : [%(5x3 + Sin®x)dx .
2
x x
f— dx ERICES %: f— dx equals:
1+Cos x 1+Cos x
(A) x + Cot(x/2) + ¢ (B) X+tan (2x) + ¢
() x—tan (x/2)+c (D) X +tan (x/2) +c
fAIforfad & & &leT a1 THaTdT 31achel GHIHI0T A6l 87
Which of the following is not a homogenous differential equation?
(A)  (x—y)dx+(x+y)dy=0 (B)  (xX*+y®)dx +3xydy =0
(C)  (4x+6y+5)dy—(3y+2x+4)dx=0 (D) (xX*=2y*+xy)dx — x*dy=0



12.

13.

14.

15.

16.

17.

18.

dehol GHIHTOT ‘;—z—Cosx=oaﬁra1?r1%‘|(W/m)
Degree of differential equation Z—z — Cos x = 0is 1. (True / False)

A @ =1+ 37+7k P,ARA b = 70 — 7 + 8k W Y&IT AT HfaT|

Find the projection of the vector @ = © + 37+ 7k onthe vectorb = 7% — 7 +8k .

60 @ 10V114 10
A 112 B) 112 ©— () 19V114

AT = AT+ 72k 3IRdT=27-27+4k S RE e ¢, dwRw g g ar
AT AT AT SITAT|

Find the value of A so that the vectors @ = AT+ 7 —2k and d = 27 — 27 + 4k are
perpendicular to each other.

ar yEnit 2= I = ZE i B = X2 T2 & d o e B

5 4 1 1
+3 -1 +3 +1 -4 -5
Angle between a pair of lines ad =X -=1Z and S e is :
5 4 1 1 2
-1 (83 -1 (87 -1 (15 -1 (38
(A) Cos ( 15 ) (B) Cos ( 15 ) () Cos (sﬁ) (D) Cos ( 15 )

AR Bﬂﬁraz:rrﬁr”ér?lé’e‘*aﬁpm):% ,P(AUB)=§<_-T?1TP(B)=p p T A
AT AT Ife geat WER 3ugs’ g

1 5
If A and B are mutually exclusive events such that P(A) = 3 P(AU B) = py then value of p
is
Th U H & IR 3STT I-T | Gl 98T W U AV AT TEAT 3T Hr
gifiAsRdr Artd hIfST|

Find the probability of getting an odd prime number on each die, when a pair of dice is
rolled.

= ® © ; 0 -

ACART T Slele @rqﬁm%%lwﬁwmm%HNAm%ﬁs
Ricet SR g3l aredfads &9 3 Ried The @ A TTRIwar = ¥ (Fe/3re)

3 .
Probability that A speaks truth is . A coin is tossed. A reports that a head

appears. The probability that actually there was a head is % (True / False)



wea 19 3 20 & fAv faam @Ader:

HARYA(A) & TG TH (R) N S g(a),(b),(c) R (d) A & FE faohod ToT T
o i fe=r amr &

(a) ITAFU(A) IR Th(R) Il HEl & 3R doh ATHBYA I Tl Ir@AT HIAT g
(b) 3TfFFUA(A) IR dF (R)qlAT TET & 3R dh fFwyA Hr T ar@ar A&7 gl
(c) HTHPUT AL &, N T I &l

(d) 3TTHHYT I §, W] Iep TeT &

Directions for questions 19 and 20:
In question 19 and 20, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct options from (a), (b), (c) and (d) as given below:

a) Both (A) and (R) are true and Reason (R) is the correct explanation of Assertion (A).

b) Both (A) and (R) are true and Reason (R) is not the correct explanation of Assertion (A).
c) Assertion (A) is true and Reason (R) is false.

d) Assertion (A) is false and Reason (R) is true.

19.  fARYT (A) HHTT A={1,2,3} 3 & R={(1,2)} | Hoer R faaR Y
fF ROFAR T |
d® (R) : U TEY R I b el oIl &, Tf (a, b) eR IR (b, c)er
=(a,c) eR ,TM & T a,b, b €A |

Assertion (A) :Consider the set A={1,2,3}and the relation R = {(1,2)} the relation R
is transitive.

Reason (R) :Arelation Rin a set A is called Transitive , if (a,b) €R and (b,c) €R
=(a,c) eR,foralla, b, c €A.

20. IPRUT(A): W T =714 F+2k + (7 =) 3R x-3187 & & &1
el T /4§
dh R): AT W@ 7=, 0+ i +zk +Aa; T+b T +c,k)3R
T = x,0 + y2f+ZZE+ﬂ(azT+b2f+62E)a?Eﬁ?«r@aﬂw%’:

aiaz +b1b2 +C1C2
cosf = |

\/a12+b12+clz\/a22+b22+C22

Assertion (A) : The acute angle betweentheline 7= &+ 7 +2k + A(T — 7)
and the x-axis is /4.

Reason (R) : The acute angle 6 between the lines
T =x0+ 3T +zk +Aa;, T+b ] +c k)and
T =x,04+ v, T +2z,k +A(ay T+ b, T + ¢, k)is given by

a1a2+b1b2 +C1C2

cos0 =

\/a12+b12+C12\/a22+b22+C22

-4-



21.

22.

23.

24,

25.

SECTION - B (2x5=10)

AT ST F £:{2,3,4, 51— {3,4,5,9} 3R ¢g:{3,4,5, 91— {7, 11, 15} &I Helel 39
AR § Thf(2)=3, f(3)=4,f(4)=f(5) =53 g(3) = g(4) =7TUT g(5) = g(9) = 11.
ar gof AT HITATY

Let f:{2,3,4,5}— {3,4,5,9and g: {3, 4, 5, 9}— {7, 11, 15} be functions defined as
f(2)=3, f(3)=4,f(4)=f(5)=5and g(3) =g(4) =7 and g(5) = g(9) = 11. Find gof.

OR
Find the value of : tan~ 1(\/§) + Sin~1 (__\/g) + Cos~ 1 (i)
: 2 V2
— . -3 —
AT AT hifdT tan 1(\/§)+ Sin 1(7\/_)+ Cos 1(\/%)
. ) Cosf8 Sin@ . Sin6 —Cos¥6
Simplify ' Cos 8 [— Sin6 Cos 6] +Sin© [Cos 6 Siné
ST Cos8 Siné6 . Sin8 —Cos¥6
el ' Cose[—sme CosB]+Sme[Cose Sin

d —x3 _
2 e Ao R y = Tan‘1(3x’;),—;<x<—

3x—x3 -1 1
1—3x2) 'E <X ﬁ

. ady _ -1
Find ™ If y = Tan (
amﬁaﬁﬁmﬁ?%mgmw y=+V14+x2 HIJ 3dehoel FHAOT

(1+x%)y’ =xy T T & AT AT |
Verify that the function y = V1 + x? is a solution of the differential equation
(1+x%)y’ = xy or not.

OR

gohel HHIPIUT FHT SUGdh gl ATd DIAAT : Sec’x tan y dx + sec ’y tan x dy =0

Find the general solution of differential equation : Sec’x tany dx + sec ’y tan xdy =0

T IRaR # o s=d g1 I I8 A1a & T 9= H & A q A Th ol
TSHT &, al el g<al & TSHT gled T T UiAehar § ?

A family has two children. What is the probability that both the children are boys given
that at least one of them is a boy?




26.

27.

28.

20.

30.

31.

SECTION - C (3x6=18)

&g AT & Faed Bl & qgead A #,R={(T, T) : T, T, FATY §} @R

IRHATVT FY R T Jeddl TG §
Show that the relation R defined in the set A of all triangles as R = {(T4, T) : Ty is similar to
T,}, is an equivalence relation.

OR
. _41 [1-C
frafafad wee & Werad 7 7 ff@e @ tan™? 1+sz§, 0<x<m
_ -C
Write the following function in simplest form . tan~ 1 [ X ,0<x<m
1+Cos x
¢ \V) 0
ATYT B3TeE! & oI (AB) =B/A/ Wl ffSuseia=|1[3RB=[1 5 7]I
2
0
For the matrices A and B, verify that (AB)' = B/A’ where A= |1|andB=[1 5 7].
2
20 (1Y .
AuiRa ffeT & o f(x) = {x Sm(x)”fx ioaam\ gRINT T Gad
0, ifx=0

Bl &l
szin(%),ifx #0
0, if x=0

Determine if the function f defined by f(x) = { is a continuous

function.

q HTT AT HIfST [FTH f(x) = 10 - 6x—2x* GART Yeed Boled F

(a) THATT (b) BTHATA gl
Find the intervals in which the function f given by f(x) = 10 — 6x — 2x° is
(a) increasing (b) decreasing.
dx
AR AT HAT: | —=
f Vx242x+42

dx
Evaluate the integral : f —m
x X

AR AT HITST: [ tan " x dx
Evaluate the integral : [ tan™1x dx

F31eT &1 &aher A SIfST o MY A(1,1,1),8(1,2,3)3Rc@2,3,1) Bl
Find the area of triangle with vertices A(1,1,1),B(1,2,3)and C(2, 3, 1).



32.

33.

34.

35.

SECTION - D (5x4=20)
fAefaf@a gHietor Asa @ gy afTr @ g il

2x+3y+3z=5 , X—2y+z= -4 , 3x—-y—2z=3
Solve the system of following equations using matrix method:

2x+3y+3z=5 , X—2y+z= -4 , 3x—y—2z=3

AT A AT HITAT : f[log(logx) + )2] dx

Evaluate the integral : [ [log(logx) + ] dx
OR

2 2
&riged = + 3%=1$ra%—=rqw~r:—wsrﬁﬁtrl

Find the area enclosed by the elllpse — + = =1.

fArafaf@d & Y@t & &g f sgaqa gt a g R

T=0A+)T+ Q2-3)7+@B+20)kand T=4+25)T+ 5+3s)T+(6+s)k

Find the shortest distance between the lines whose vector equations are :

T=A+)T+ Q2-3)7+@B+2)kand T=4+25)T+ 5+3s)T+(6+s)k

OR

Rg (1,2,-4) & @ aeh 3K Qe dami o= 2= 0

-16
x —15 -29 z-5
— === _SWWWWH%QTWWWWI
Find the vector equation of the line passing through the point (1, 2
x—8 y+19 z—-10 x—15 _ y—-29

perpendicular to the two lines : = = and =
3 - 16 7 3 8

T TdT [AfY ganrt AT @& NarAd GAEam &1 go hifov|

=T sgaret & 3iaea
x+y =210 , x+3y< 60 , X<y, x=0 , y=0
Z=3x+9y & YAdH A AT AT

Solve the following linear programming problem graphically:

Minimise Z=3x+9y

subject to the constraints:

x+y =210 , x+3y< 60 , X<y, x=0 , y=0




36.

(ii)

(iii)

(iv)

(i)
(ii)
(iii)

(iv)

SECTION — E (4x3=12)
Case Study based questions

T q] TAfhcHe T dlelq 9 9T SarT o8 a8 AR Soell I S T @ A1l o«

S

SH AT AT AT A Tg Tgel & A G AY| el TR Y SHNT Fg FT THT
AT dTgaT AT| 3egiel I 11:30 s fSeell &1 adaeT forar S 94.6° F 21| 38 1
e & a9 T ¥ dIAT oIam; d9ATT Ugel 3deliehed ¥ &H 4Tl I8 93.4° F a1l 59
A A focel & @M =1 a1 ag gHem 70° F WX o1 S9 fSeer Shfad o ar 38
AT AT 98.6° F AR ST §1 Sl o #geel & Mcele @A T 3uder e
Hcg & THAY I 3TA oAl ST 3R FHARIOT %«(T—m) carT fAafyd giar g,
STgl 70° F &R &l dMA § 3R T30 8T 98] $T d9A g

gafeor L= k(T — 70) & GATU #H, T3 ¢F & 3HeleT-3reeT Jaelieral 1 Fiaedmig

dat

Wg@,aﬁka@aww@%ﬂq%maﬁmaﬁraﬁﬁ%l

D ¢ FFEFR F IR W [AeAfaf@a weat F 3car dfSw-

FW BT 1T IR FARIOT AT g1 Id7|

fastceh FHAOT &I gl e A T W AR Fog & FA B A0 A H Aeg A
gl

Ife AT9HATET AT 11:30 o & 2 © &G AIGT IAT AT| T Hog & FHI Scolal gl a7
el |
37dhel HIRIUT H gl ATd HITAT]

A veterinary doctor was examining a sick cat brought by a pet lover. When it was
brought to the hospital it was already dead. The pet lover wanted to find its time of death.
He took the temperature of the cat at 11:30 p.m., which was 94.6 °F. He took the
temperature again after 1 hour; the temperature was lower than the first observation. It
was 93.4 ° F. The room temperature in which the cat was put is always at 70° F. The

normal temperature of the cat is taken as 98.6 % F when it was alive. The doctor estimated

the time of death using Newton law of cooling which is governed by the differential

ar
equation - & (T — 70) , where 70° F is the room temperature and T is the

temperature of the object at the time t.

Substituting the two different observations of T and t made, in the solution of differential
dT

equation ol k(T —70) , where k is constant of proportion, time of death is

calculated.

Using above information answer the following questions:-

State the degree of the above given differential equation

Which method of solving a differential equation help in calculating time of death

If the temperature was measured 2 hours after 11:30 p.m. will the time of death change.

YES or NO.

Find the solution of differential equation.

-8-
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37.

F&%ﬂﬁﬁamwmﬁammﬁmm%l %R#Mzoooa%im
d& "ead g e A HAd T . - NTTT

10, 3T UFRART 27000 W ¥ A
o facdia [AAYAT #1 3FAE &

e fee & HAd e
p(x)=19-x/3000 garr fauifka &r
S aifRT @ x S IS el
Fr J&IT gl IWFd AP F
IR W fArfaf@a gt &
3c} G|

(i) x%F BT F T H AT, RPN 3T YR &2ATAT ST HhdT §
(A) 19x- (x*/ 3000) (B) 19 - (x%/3000)
(C) 19x-13000 (D) 19x — 3000

(i) x T IR §

(A) [27000, 42000] (B) [0, 27000] (C) [0, 42000] (D) 3oTH & HIg gl
(iii) x T AT o g Ow Toreg 31f¥dH g, &

(A) 20000 (B) 27000 (C) 28500 (D) 28000
(iv) ST ToTEd HTRdA T g, dr e &I FIAd gl &

(A) &. 8 (B) &. 5 (C) & 9 (D) ®. 9.5

A concert is organised every year in the stadium that can hold 42000 spectators. With
ticket price of Rs. 10, the average attendance has been 27000. Some financial expert
estimated that price of a ticket should be determined by the function (x)=19-x/3000
where x is the number of tickets sold. Based on the above information, answer the
following questions.

(i) The revenue, R as a function of x can be represented as

(A) 19x- (x* / 3000) (B) 19 — (x*/3000) (C) 19x-13000 (D) 19x — 3000
(ii) The range of x is

(A) [27000, 42000]  (B) [0, 27000] (C) [0, 42000] (D) none of these
(i) The value of x for which revenue is maximum, is

(A) 20000 (B) 27000 (C) 28500 (D) 28000
(iv) When the revenue is maximum, the price of the ticket is

(A)Rs. 8 (B)Rs. 5 (C)Rs.9 (D) Rs. 9.5

-9-
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38.

)

(m)

()

(v)

(i)
(ii)
(iii)

(iv)

AT of fF TE FIfas-19 Wetor fir gasiaar A=fef@a geR @ @Afdse &
I F FIfgs-19 deifcd afFaat & fav
qETOT 90% UdT ol A AR 10% 9ar o
A H TETH g1 PNAs-19 ¥ TIAAT Fioraar
& faU gqe1or, 99 HE IdT AT § Tl
FIfag-19 AAfed saar § sefFd 1% dfaa
feqal & v Ff3s-19 Neifea sarar g1
Th d31 S0, [TaH 0.1% cafFd $hIfds-19
IET B, 7 Q Teh hidd Irewodl ol STl §
IR 3T F gderor AT I W AerfarEr
FIfds-19 &1 39TEATT FdAT &1 FIAT AIR—ASRAT
gt 5 ag =afFa aag & +:1f9s-19 geifea
g?

IRFT AP F IR W RAeEafafadg
92T & 3caR dfST:

OIS dT IATd hIToIT foh:-

IfFd FT IAGT H HIds-19 disiifed gifer Fafh f&ar = § fF g aeaa 7
FIfas-19 greiifea gl

IfFd 1 adaTor A FIfas-19 dehfea gefear o« f& f&ar s § f ag areqa &
F1fds-19 deifea 7€t &1

T Yreeodl  Iol IV FfdFd & diEdd A HIfds-19 deifed gl i TiRfsdr s«
fF a1a § & 39T FHifas-19 wdietor gehifes g1

gfFd & arEdd H HIds-19 Gieifed gl HI

Suppose that the reliability of a Covid-19 test is specified as follows:

Of people having Covid-19, 90% of the test detect the disease but 10% go undetected. Of
people free of HIV, 99% of the test are judged Covid-19-ive but 1% are diagnosed as
showing Covid-19+ive. From a large population of which only 0.1% have HIV, one person is
selected at random, given the Covid-19 test, and the pathologist reports him/her as
Covid-19 +ive. What is the probability that the person actually has Covid-19?

Using above information answer the following questions :-

Find the probability that:-

Person tested as Covid-19 +ive given that he/she is actually having Covid-19.

Person tested as Covid-19 +ive given that he/she is actually not having Covid-19

Person selected at random is actually having Covid-19 given that he/she is tested Covid-19
+ive.

Person selected is actually having Covid-19.

:

PCR TEST

A

% % %k %k %k k *k

-10-



