gIa9—9= 5T ATSTHT

PHaIT — Xl
fasa — 1rfora
afesr — 2 gve a5 faAac goTiceh — 80
1. SEQTIT Tg IAPHAR —
=5 .. Sgasa APpATL gfarsta
2 SIS 41 51.25%
3. STreataT 27 33.75%
a HIfSTah o 01 01.25%
NIT — 80 100.00%
2. USHl b b IRdIN IThHIRT —
. g2l Pl UdhI 92T T 3Teh ufr bBA AP EISEIS] SLUES]
1. aI IS 12 1 15.00% 24.00% 25 Min
2. 3~||rP|¢,1'c,c|\—(—|~<|¢J—|q> 6 +12 =18 1 22.50%%6 36.00%6 32 Min
3. AYAR<H D 13 > 32.50% 26.00% 44 Min
4. IS AaNTa s 4 3 15.00% 8.002%6 29 Min
5. IS 3 A4 15.00%% 6.00% 35 Min
ESAER 50 100%56 100%%6 165 Min
g Aars -1 ATk
3. fava a3g b1 IAPBHAR —
H. T fasa avg TPFHATR ogfarsTa
1 IS~ Td PBaaH 5 6.25%
2 gfaaara =Saerorfadana s+ 6 7.50%%
3 SIS ESS s 10.00%%
4 SSRGS 7 S8.75246
5 Hid=T <d2T Td b ATl 11 13.75%
6 HHATH oA 14 17.50%%
Ve SATTb A TAHTBI U] o 11.25%%
8 = 10 12.50%%
o g3y ar 10 12.50%%
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AT p RIEar die TSI+, 3TSTHY
I JATIAPh 99¥I&T—2022
SENIOR SECONDARY EXAMINATION -2022

Irfore
(MATHS)
MODEL QUESTION — PAPER
THT — 2:45 €S qoTich — 80
s — A
Part— A

Q-1 ggfdhedl us= —

Multiple Questions —

(i) Ife TH==9 N # R={(a, b) : a=b-2, b>6} FRT U A& RT d 9 H§ I w91 9 © 7
@7) (2, 4) R (&) 3, 8) R
(&) (6, 8) =R ) (8, 7) R [ ]

Let R be the relation in the set N given by R={(a, b) : a=b-2, b>6} . Choose the correct answer .
(A) (2, 4) R (B) (8. 8) R
(c) (6, 8) R (D) (8, 7) R [ ]

(i) tan~' /3 - sec ' (—2) &I A SRTER © |

CORE: @ -3
T 27T
) — ) ==
(&) 3 (<) 3 [ ]
tan' /3 - sec”'(—2) is equal to -
T
A B) -—
(A) T (B) 3
T 27T
C) — D) —
(C) 3 (D) 3 [ ]
(iii) A =[]l mxn P a7 IJMYE T I —
@) m<n &) m>n
(F) m=n () S9H I BIs Aol [ ]
A = [?ij] mxn IS square matrix, if -
(A) m<n (B) m >n
(C) m=n (D) None of these [ 1]
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(iv) IfX AT®H 3X3 PIfc BT aif Tgg & Al |KA| BT AT BT |
@) K [A] @) K |A]
&) K |A] (&) 3K |A]

Let A be a square matrix of order 3 X 3, then |KA]| is equal to -
(A) K [A] (B) K* |A|
(C) K |A] (D) 3K |A]

(v) ﬂ'&(x—yzn?ﬁj—y BT A9 ST ?
X

@) o @ 1
&) -1 ) 2

Find d—y,if X-y = T

dx
(A) O (B) 1
(C) -1 (D) 2

wi) [ (\/E+\/i§)dx€m€r<f =4

&) %XV3+2X1/2+C &) —x%+%x2 +C
(Q:f) §X3/2+2X1/2+C (E{) %X3/2+ %)(1/2_'_C

f (\/;+\/%)dx is equal to -
1y 2 1

(A) —x7 +2X”* +cC (B)—x"7 +—X" +cC
3 3 2

32 1

(©) Zx¥+2x" + ¢ (D) %x + 12

> -

2
(vii) staarer THraor 2x2 LY 3j—y+y=0 P Ppife 8 7
X

dx
@1) 2 @) 1
(&) o () ufRvrfaa =1
2 dzy dy

The order of the differential equation 2x

(A) 2
(C) O

dx? dx

(B) 1
(D) not defined
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—

(viii) afE |fer a 3R b =4 um|<§%|§|=33ﬁ?|ﬁ|=?a_ergxb Uch HIFdh AfaeT

S a 3R b & g BT BT & —
@) = (&)

N[ a3

6
TC

@) = ()
3

72 , then g X B is a unit vectors, if the

—

Let the vectors a and b besuchthat|a |=3and |b | =

angle between a and b is :-

TC TC
TC TC
(C) 3 (D) 5 [ ]
(ix) &I gl A IR B bl OOR Wadd geHIV bhad ©, dfq —
(31) A 3R B IR IMUdSIl T | () P(A'B’)=[1-P(A)][1-P(B)]
(@) P(A)+P(B)=1 [

(H) P(A) = P(B)
Two events A and B will be independent, if :—
(B P(A'B’)=[1-P(A)][1-P(B)]

[

(A) A and B are mutually exclusive.
(C) P(A)=P(B) (D) P(A) +P(B) =1

IMYE A IAT B Uh—GHN & YoshH 8 bdal AfX —
() AB=BA=0
[

(31) AB = BA
(d) AB=0,BA=1 () AB=BA =1

(x)

Matrices A and B will be inverse of each other only if :-
(B) AB=BA=0

(A) AB = BA
(D) AB=BA=1

(C) AB=0,BA =1

d2
Y T T ST °

aﬁyzxz+3x+2ﬁﬁ >
dx

(xi)
@) 2x + 3 (&) x+3
(|) 2 ) 3
2
Find ax2 ,if y=x>+3x + 2,
(A) 2x+ 3 (B) x+3
(C) 2 (D) 3
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(i) i.(jxk)+ j.(ixk)+ K.(ix j) T & & |
@1 0 @ -1
(&) 1 ) 3 [

Thevalueofg.(jxf()+3.(}xf<)+ E.(}xj)is—
(A) O (B) -1
(C) 1 (D) 3 [

Q-2 R w9 b1 gfad —

Fill in the blanks —

(i) T (%) = |x| TAT g(x) = |5X 2| BT AT COF (X) = nveeeeneee e 2 |
Find gof (X)) = ciiiiiiiiiii i , 1f f(x) = |x| and g(x) = |5x -2|
. 0 7Tt :
(ii) cos (cos?) DT HIT e =
-1 T, .
The value of cos (COS?)IS .........................................
2 4 1 3 :
(i) IFT A = , B= B AT A+B= .o, 2 |
3 2 -2 5
2 4 1 3
Find A+B = ... .. A A = and B =
3 2 -2 5
(V) — [tan (2X +3) ] = oo, 2 |
The valueof — [tan (2X +3) JiS ceiiiiiiiiiiiiii i,
X
1
(V) [ —dx = =
X
31
The value ofj — AX IS it e
2 X
(vi) ST a=1-2j+3k 3R b=31-2] + kK & 1T BT BT O = oo, F
The value of angle between the vectors 2_1) = 1—23+31A< and B = 3} —23 + 1A< is O= .
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Q-3 ITTALTINHD I —
Short Answer Type Questions -

(i) I A=1{1,2,3},B=1{4,5,6,7) TATf = {(1,4), (2,5),(3,6)} AAB b Tb Haid B |

g BT & £ ThaT g |
IftA={1,2,3},B={4,5,6,7}and let f = {(1, 4), (2,5), (3, 6)} be a function from A to B.

Show that f is one-one .

(i) IS sin (sin™ % +cos' x)=1 Al x T AT S DIy |

1
If sin (sin™ 3 + cos™ x) = 1, then find the value of x .

(iii) THIHOT [4 ﬂ= [}1] ﬂ H x, y AT z BT AT ST DIy |
X

. .43 y Zz
Find the value of x, y and z from the equation is =

x 5 1 5
_ _ L 5 3 8
(iv) ST Ufdd @ Taaal & AE@s] &bl TR kb A =|2 0 1 HT | ST DIToTY |
1 2 3
5 3 8
Using Cofactors of elements of second row, evaluate A =2 0 1
1 2 3

(v) > BT x B Ul ITahoAd SITd PIToIY |

Sin-1

Differentiate ¢ x With respect to x .

. sec?x
(vi) fm dx BT AT AT DI |

sec?x

Fﬂnd\ﬁfa;;;;sz— dx .
(vii) 3TddbcT THIHIOT j—y=,/4—y2 (-2<y<2) BT SATUDH BA ST DITSTY |
X

d
Find the general solution of the differential equation —dy =/4 — y? (-2<y<?2).
X
(viii) S9TTeT 5 af¥er 2i-3j +4k 3R -4i+6] -8k W &

Show that the vectors 21 -3 j +4k and-41+6j -8k are collinear.
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(ix) If P(A)Z% , P(B)Zé 3R A U4 B WdH gcAd & Al P(A N B) SITd BT |

3 1
If P(A) = 3 and P(B) = 5 find P(A N B) if A and B are independent events .

(x) Tfax M (2, -6), (5, 4) IR (K, 4) dTel YT BT &FBA 35 I Shls aI Al K BT A
ST hIfSTU |

If area of triangle is 35 sq. units with vertices (2, -6), (5, 4) and (K, 4). Find the value of K.

(xi) Iehl & B/l y —asin (x +b), THH a, b W= 3IMAR T, Bl FHUT HI ATl 3TdHA
FHTHROT DhT ST BIfSTU |

Form the differential equation representing the family of curves y = a sin (x + b), where a, b are
arbitrary constants.

(xii) S AR AT BT &b ST BITY STHBT ol Yoid a =31+ j+ak 3R

—

b=i-j+k EINECURIER=S

Find the area of a parallelogram whose adjacent sides are given by the vectors a =31 + 3 +4k and

— ~ ~

b=i-j+k .

CYus — d
Part—B

4. RIg HISU T R ¥, R={(a, b) : a < b} ERT URANNT F+H R W AT HbHD © b
FAMAT A8 | [ T8 R dR<didd &Il &l FH=ad B | ]
Show that the relation R in R defined as R ={(a, b) : a < b} is reflexive and transitive but not
symmetric.

3 -2 1 O _
5. Tfa A= 4 o qoIT 1= o 1 Td A2=KA -2I1 8T dl K T A9 SITd PIfSIv |
(3 2] (1 O] )
If A= and I = , Find K so that A“ = KA -21 .
|4 2 |0 1]

6. F=feTaa wHTpRUT MepTa b1 3Tegs fafd 9 g1 HIfSi —

S5x +2y =4
7x +3y =5
Solve the following system of equations by matrix method :-
S5x +2y =4
7x +3y =5

7. YISV fF g(x) = x-[x] ERT IRATNT HaAd FHd YOI &g R 3Fad © | Ia8f [x] 34
HEH Yolich bl FrefUd wRar & Sl x & SRT1aR AT x 9 BH © |

Show that the function defined by g(x) = x-[x] is discontinuous at all integral points. Here [x] denotes
the greatest integer less than or equal to x.
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8. [ =X _dx dx T AT ST BTG |

(14+x)2
xe”*

Find [ L2

dx dx .

9. Uh UTH T 7 IR IBTA UR A &I IR 5 I DI UTRIBAT 1A BT |
Find the probability of getting 5 exactly twice in 7 throws of a die.

10. x& g a9 & faw —
1 2 0]7Jo

[1 2 1] |2 0 1||2|=0 &
1 0 2| |x

For what values of x —

S O N

1 0
[1 2 1] |2 1
1 2

1. If& x=a (0 +sin®)TATy =a (1-cos O ) BT ?ﬁj—y ST HITT |
X

Find j—y,ifxza(9+sin9)andyza(l—COSG).
X

12. ARIOTH & POTTAT BT TANT BIDb RIg HIiog fb —

1 a a’
1 b b?
c c?

= (a-b) (b-c) (c-a)

By using properties of determinations. Show that :-

1 a a°
1 b b22 = (a-b) (b-c) (c-a)
1 ¢ ¢

/2 Sin X
13.I —degﬂﬁEﬁIﬁIQI

0 14cos”x

. /2  SIn X
Fll’ld 5 dX .
0 14cos”x
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14. FTARIT Tdehedl FHIBROT & AU 13U gU Ufdee &bl A=< B drdT [AaflRtee g
ST HIFSTT |

d
—yzytanx ty=1 g x=0
dx
The following differential equation. Find a particular solution satisfying the given condition :-
d
—yzytanx cy=11if x=0
dx

15. If& a =2i+2j+3k,b=-i+2j+k 3R c=3i+ | SAUBPR EH a+ A b, c TR o &
dr A T A9 STd HIfoI] |

Ifg =2E+23+31A<, BZ-;+23+1A< and E:3§+3 are such that g+ A B,isperpendicularto E,
then find the value of A .

16. TUh AT THRT Bl A IR B ERT WA ®©U A 8 hI bl IIAhdr a9 % ﬁ%%l

Ife S Tad U I AHAT 8o B bl TATT HId & dl UTRIbdT STd HIifeie b S95 I
deId: PIs U THAIT 81 B dl B |

1 1
Probability of solving specific problem independently by A and B are E and 5 respectively. If both

try to solve the problem independently, Find the probability that exactly one of them solves the

problem.
E s — JH
Part—C
17. |¢I@ Elf§||\Lr|Q —
tan-1 \/; = l cos™ [I_—Xj , x € [0, 1]
2 1+x
Prove that :-
— 1 _
tant X = — cos™ [1—}() , x e [0,1]
2 1+x
312741
OR

fFrfeRaa FHIHROT BT HRA BHISIY —
1—x 1

tanl| —— |= — tanlx :x>0
1+x 2

Solve the following equation :-
1—x

tan-? [l—j = % tan''x :x>0
+ X
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18. Bl X'+ y* =1 & fog j—y ST BT |

X

d
Find d_y of the function x* +y* =1 .
X

37T
OR
HIETHE UHT FaaTud HifsTy, afe 3faRTa [a, b] § £ (x) = x2-4x-3, STal a=1 31X b=4 % |

Verify Mean Value Theorem, if f (x) = x2-4x-3 in the interval [a, b], where a=1 and b=4 .

19. [ —=£2 _gx SITd BT |

Vx2+42x+3
+2
Find J e dx
31T
OR

2x
I(X2+l)(xz+3) - dox ST IS |

2x
2 2 - dx
(x”+1)(x"+3)

Find I

A~ A~

20. TSV f& fa=g A, B3R ¢ e Rerfd wfesr waer a =3i-4j-4k, b=2i-j+k 3R
c=1i-3j-5k €, Tep AHPIV Byt & NNl &1 AT B B |
Show that the points A, B and C with position vectors, 5 = 3§-43-41A(, 13):2} -3+1A( and

A~

c= I -3 -5 Kk respectively form the vertices of a right angled triangle.

ST
OR

gfaer (a+b) 3R (a—b) ¥ A Ud B waq AEG WS ST BIAY STaf

A~

a =i+ j+k, b=i+2j+3k T

~ A~ A

Find a unit vector perpendicular to each of the vectors (a + B) and (a — B) ,where a =1+ j+k,

ol

=E+23+31A<.
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Y s —

Part—D
21. Ion log(1+cosx)dx S BIfSIY —
Find Ion log(1+ cos x)dx
AT
OR

n/4 (sIn X + COS X)
.dx ST HITSIY |
IO (9+16sin2x)

n/4 (sin X + COS X)

Find - .
O (9+16sin2x)

22. €98V b ThaT THIHRT Xcos(l)d—y =ycos(z)+x FHETNT & 3R §9hT 8 S1d
X
Elé”%:IQI

Show that the differential equation x cos (—) —— =Yy CcoS (

>

Y

) + x is homogeneous and solve it.
X

AT
OR
3TTb FHIDBROT (tan-ly - x) dy = (1+y?2) dx BT B ST DI |
Solve the differential equation (tanly —x) dy = (1+y?2) dx

23. Udb T f|Tar @& 9T A, BTT C o9 #2049 3ffuRexr & | 739 3ifuRexr A, 1%
ERTE ATHUT ST T HRAT & TAgT B, 5% 3R C, 7% WRIE AT IATfad HRal = | B
UR 3RS A{A FTI BT 50% AT © | ARSI B Hal THT BT 30% dAT C FHel THA
BT 20% HTAT & | Ife Uop WRIg 9l Sdrfed & ar 89 A eRT Sdrfed fhd o=
BT UTIpar =T & 7

A Manufacturer has three machine operators A, B and C. The first operator A produces 1% defective
items, where as the other two operators B and C produce 5% and 7% defective items respectively. A is
on the job for 50% of the time, B is on the job for 30% of the time and C is on the job 20% of the time.
A defective item is produced, what is the probability that it was produced by A ?

3=&dT
OR
TRl & 52 Tl dl Ub A—4HAIT Bl T3 Tss! § 9 & O SaaR 991 gfaxeng«=r &«
(&7 TH A1) hTel SITd © | 9IG2Msl &) A&l BT\ d UAR0T SITd. BTy |
Two Cards are drawn simultaneously (or successively without replacement) from a well shuffled pack
of 52 cards. Find the Mean and Variance of the number of kings.
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