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General Instructions:

(i)

(ii)
(iii)
(iv)

This question paper consists of 38 questions which are divided into five sections: A,B,C D and E :

Section ‘A’ : This Section consists of 20 questions.Each question carries 1 mark.

Section ‘B’: This Section consists of five questions from 21 to 25. Each question carries 2 marks.
Section ‘C’: This Section consists of six questions from 26 to 31. Each question carries 3 marks.
Section ‘D’: This Section consists of four questions from 32 to 35. Each question carries 5 marks.
Section ‘E’: This Section consists of three questions from 36 to 38. Each question carries 4 marks.
All questions are compulsory.

Attach the graph-paper along with your answer-book.

Use of calculator is not permitted.

SECTION - A (1x20=20)

Ifg f: R >R Held f(x) =x* aRT IRATNT § d el 3cak AT hifAT|

(A)  fUFET 3=OIEH gl (B) f SEUh HTeoTash gl
(C)  fudhehl § fohe 3TeoIee 8T Bl (D) f o df 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) fis many one onto
(C) fis one — one but not onto (D) fis neither one — one nor onto

Cosec™ (~2) T HET ALY _Tnl (TeT / 3rac)
The principal value of Cosec™ 1(=2) is —Tn. (True / False)
3UYF HIE & fohegl MMeggt A T B & foIv:
For any matrices A and B of suitable orders we have :

(A)  (AB)"'=a"1p7? (8) (AB) *=pB'A™?
() (AB) '=Al+B7? (D)  (A+B) =A’B/




1 Sin 6@ 1 .
I A=|-Sin6 1  Sinf|I@ 0< 6 <2m,dn
-1 —-Sin 6 1
1 Sin @ 1
IfA=|-Sin@ 1 Sin 8|, 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 /
uﬁA-[l_%osa SinH]FﬁAAZ\_TI'IH aﬁﬁﬂrz |
Cos“ 0 —Sin“ 0
A B C 1 D 0
(A) [0 1] () [Sinzﬁ Cos? 8 © (D)
[ Sin6 Cos®6 . /
If A= [—1Cos,09 Sin 9] , then flndZA A. 2
Cos* 6 —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) dr 2 7 HfTl
Find X ifx= a (8 +5in6) , y = a(1 - Cos 6).
x34+5x2-4 ) x345x%2-4
ARG 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.(5x3 + Sin®x)dx & AT AT HITAT |
2
Find the value of : [%(5x% + 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
frIforfad & & &leT a1 gHaTdT 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.

3dehol GHIHTOT Z—z—Cosx=oaﬁrmH1%|(W/m)
Degree of differential equation Z—z — Cos x = 0is 1. (True / False)

T @ =1+ 37+7k F,ARA b = 70 — 7 + 8k W Y&IT AT HifaC|

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

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

AT = AT+ 72k IR AT =27-27+4k SARE e FT , dR g g ar
AT AT AT SITAT|

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

o yEnit = T = 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 )

A 3R B ¥R TeATE & S § ST P(A) =S , PAUB) = FUTP(B)=p ,p T A
A AT TG TeATt WER 39dait 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
T U FI &7 IR 3OTl T | ST 98T W Uh AW AT TEAT 3T Hr
gifiAsRdr Atd hIfAT|

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

W = ® © 0 -

ACART HcI Siele ﬁqﬁm%%lwﬁwmm%HNAm%ﬁs
Rieet SR g3l aredfass &9 & Ried The @ A FTRIwRar = ¥ (Fe/3re)

3 o
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:

HARUA(A) & TG T (R) N S §(a),(b),(c) R (d) A & & faohod ToT ST
o i fe=r amar &

(a) ATAFU(A) IR Th(R) A=l FEl & 3R doh ATHBYA I Tel Ir@AT HIAT g
(b) 3TfFFUA(A) IR % (R) Gl T & 3R dh fFwyA Hr T ar@ar g1 gl
(c) HfFPUT AL &, N T I ¢

(d) 3THFYT 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.  fARUT (A) HHTT A={1,2,3} 3 & R={(1,2)} | Ho&r R faaR Y
fF ROFAR T |
d® (R) : U TEY R I b el oIl &, T (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 HIUT /4§
dP R): AT W@ 7= 0,0+ v +zk +Aa; T+b T +c,k)3R
T = x,0 + yzj‘+zzl’<\+/1(a2’f+b2j\+czfc\)3?§'|:l?«rmc\?fEFTUT%':

aaz +b1b2 +C1C2
cosf = |

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

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

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

a1a2+b1b2 +C1C2

cosO =

\/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
hR § 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

Letf:{2,3,4,5}— {3,4,5, 9 and 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 ST tan™1(V3) + Sin 1(7\/_)+ Cos 1(\/%)
. ) Cos8 Sin@ . Sin6 —Cos¥6
Simplify ' Cos 8 [— Sind Cos 6] +Sin 8 [Cose Sin 0
ST Cos8 Siné@ . Sin8 —Cos®6
el ' Cos 0| Sin@ Cos 9]+Sme[6056 Sin

d —x3 —
2 e Ao y = Tan‘1(3x’;),—;<x<—

3x—x

3) Tex<<
1-3x2/ '3 V3

. ady _ -1
Find ™ If y = Tan (
amﬁaﬁﬁmﬁ:%mgmw y=+V14+x2 HIT 3dehoel THIOT

(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

ghel HHIHIUT FT 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 A & ToF 9= H & A F A Th i
TSHT &, al el g<al & TISHT gled hT T Uidehar § ?

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

IRHAIVT FeY R T Jeddl TG g
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 woe & Werad 7 7 ff@e @ tan™?! 1+sz§, 0<x<m
_ -C
Write the following function in simplest form . tan~ 1 [ ,0<x<m
1+Cos x
¢ \V) 0
ATYT B 3T & 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 TH 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 HaTT AT HIfST [FTH f(x) = 10 - 6x—2x* GART Yeed Bolel 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

HHATRI AT HITSAT : [ tan tx dx
Evaluate the integral : [ tan™'x dx

F81eT &1 &aher A HIfGT @ MY A(1,1,1),8(1,2,3)3Rc@2,3,1) Bl
Find the area of triangle with verticesA(1,1,1),B(1,2,3)and C(2, 3, 1).



32.

33.

34,

35.

SECTION-D (5x4=20)
fAefaf@d gHietor Asa @ gy afTr @ g ifa|
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%—=rtm~r:—war@fﬁtrl

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

fArafaf@d & Y@t & &g f sgaaa gt aa 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+20)kand T=4+25)T+ 5+3s)T+(6+s)k

OR

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

-16
x —15 -29 z-5
— === _SWWT@TWH%QTWWTWWI
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 T [AfY ganrt AT @& NarAd G7Eam &1 gol S|

=T sgaret & 3iaea
x+y =210 , x+3y< 60 , X<y, x=0 , y=0
Z=3x+9y & FAdH 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.

(i)

(iii)

(iv)

(i)
(ii)
(iii)

(iv)

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

Tsh a] TafhcHe T dlelq 9 YT SarT o8 a8 SAR Sooll I S T @ A1l o«

S

S AT AT IAT A TE Ygel & A G A| el T Y SHNT Fg FT THT
SATeTAT TAEAT AT| 3wl T 11:30 § ool & argA foram St 94.6° F 41| 38 1
e & d¢ T ¥ d9AT oram; d9ATT Ugel 3deliehed & &H ATl I8 93.4° F a1l 59
A A focel & @M =1 a1 ag gHem 70° F X o1 SI9 fSeer Shfad o ar 3der
AT AT 98.6° F A ST §1 Sl o #¥eal & Mcelel @A T 3uder aieh
Hcg & THY H A oIl ST 3R FHARIOT %«(T—m) carT fAafyd g g,
gl 70° F &R &l dYA § 3R T30 d87 98] HT d9A g

gafeor L= k(T — 70) & GATU H, T3 tF & 3eler-3reeT Jaelieal 1 gfaeamig

dat

my,aﬁka@aww@?ﬂ%maﬁmaﬁm%l

D ¢ FFEFR F IR W [AeAfAf@d weat F 3car -

FW BT 1T IR FHAHOT AT g1 Id7|

fasteeh FHAOT &I gl e A FiT W AR Fog & FAG B A0 A H Aeg A
gl

e AT9HATT AT 11:30 o & 2 © &G AIGT IAT AT| T Hog & AT Scolan gl a7
el |
37dhel HHIRIUT 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.

H3aH 7 & ara T T@Id s 3mAited fohar Srar g1 foae 42000 gdfe
Yo gha & Ree & fAg 7. B -
10, & 3UTEAfT 27000 W &1 SN
o facdia [AAYAT #1 IFAE &
e feee & &HAd o
p(x)=19-x/3000 garr fauifka &r
ST TIfRT STEr x o IS femel
$Hr g&ar gl IWEd IR &g
IR R Amfafad geal & Eeliiies
(i) x% Wolel % ®T H ISIEd, RPN 58 YR GATAT ST TohdT &

"“13

(A) 19x- (x*/ 3000) (B) 19 - (x%/3000)
(C) 19x-13000 (D) 19x — 3000
(i) x T IREAT &

(A) [27000, 42000] () [0, 27000] (C) [0, 42000] (D) STH & FIg TET
(iii) x T AT o g Ow Toreg 31¥FdH 8, &

(A) 20000 (B) 27000 (C) 28500 (D) 28000
(iv) ST TSTEg 3f¥hdH giar g, ar e &1 Hreaa gt g
(A) T. 8 (B) ¥. 5 (€)% 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.

(i)

(ii)

(iif)

(iv)

(i)
(ii)
(iii)

(iv)

A o fF T FIfds-19 WieTor A faRgwsiar Aeafai@d ger a Afese #r
g F FIfgs-19 deifed afFaat & fov
qETOT 90% UdAT o€l H 3R 10% 9ar o
T F FeTH g1 FAs-19 F FTadar IfFaar
& fow ofietor, 99 &Y UaT oRENAr g A=
FIfdg-19 AAfed garar § sefF 1% dfaa
fFaal & v ffds-19 geifea samar &
Ueh §37 ST, [FaH 0.1% cafed Hifas-19
IET B, 7 Q Teh hiFd IrewodT ol STl §
IR 3T F1 gderor AT I W AerfarEr
FIfds-19 T 39TEATT I &1 FIAT AT
g 5 ag =afFa aag & +1f9s-19 geifea
g?

IWFT AGFN F YR R Ae=faf@d
92T & 3caR ST
ISl IATd hIToIT foh:-

fFd FT IAGUT H HIds-19 disiifed gfem Safh f&ar = § fF ag areaa 7
$Ifas-19 greiifea gl

afFd 1 adaTor A FIfas-19 diehfea gefear o« f& f&ar s § f ag areqa &
Ffae-19 dehfea & &

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

gfFd & ardd H HIfds-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.

(T

o=

PCR TEST

G

%k % %k %k %k k %k

-10-



