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AT S A o fh 3@ w97 H Fiod g5o 19 TUT weT 38

Please make sure that the printed pages in this question paper are 19 in number and it
contains 38 questions.

URA-IF & &5 3N f&U 1T 15 HeX H ST GaNT 3R sl & Tgel 56
W forgr S w@ifge |

The code No.on the right side of the question paper should be written by the candidate on
the front page of the answer-book.

fohdl oRaT &1 3T ST Y& I H Ygol 3HHT sheATh fg@elr g |

Before beginning to answer a question, its Serial Number must be written.

39l IR YREcTehl # Frell J56 o IS |

Don't leave blank page / pages in your answer-booK.

I-GREaH & HfaRed H1$ 37 fe 7@ & Swel| 31 FaTHARTaR &
fore g for@r 3 & FIe|

Except answer-book, no extra sheet will be given.Write to the point and do not strikeoff
the written answer.
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o TN YT VT A TWT-IF W 379T Q|

e Candidates must write their Roll Number on the question paper.

o FHUAT UREAT H 3R &l ¥ Ugel Ig AT F of Toh TReA-g o7 g Tl &,
T8 & IWT 59 Fau & F$ o gar TR TE7 fFar smear |

e Before answering the questions,ensure that you have been supplied the correct and
complete question paper, no claim in this regard, will be entertained after
examination.

AT & :

o THYA-TIHFA 3B YA SN o ara @Wsh : 31 .9 .6 g, of & «I¢ a0
g

WS H:3HTESH 1 & zoaa:gmzoqaa%,faﬂﬁﬁmagfawcﬁ,

03 Teh YT 3} arel, 03 Nerd TUT HA TG 02 FTADYUA- HROT dlel T
g, 9 T 1 3h FT ¢ |

@S (3 TS H 21 @ 25 b Hel 05 TR ¢ Hcdeh TR 2 3eh HT &
|

@S H 3 WS H 26 @ 31 b FHof 06 92 § ,Ucdh A 3 37 &1 ¢
| 3TH & Teh U 39 T doh &TAT/EeTdr 3maiRa 92 (HOTS/CBQ) gl
sg :3HWSH 32 ¥ 35k FeA 04 UReA 8 YAk URA 5 3k HT &
|

ST 3 WS H 36 ¥ 38 ddh Hol 03 ¥ IMUIRA WA § ,Icdh I
4 3d HE |

asft weeT rfaary & |

$ TN H HARF I HT faehod AT IRAT &, 37 F TS & U @I

elell & |

fT a7 Ik IR AT el I YRART F TY AT AUl R

IE IR W AT 3R GREART FT hATh 7T ford|

horheley & AT HT AT 7@ ¢ |
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General Instructions :

e This question paper consists of 38 questions in total which are divided into five sections :

AB,CD.,E.

Section A : This section consists of twenty questions from 1 to 20 out of which 12 are
MCQ ,03 one word answer , 03 fill in the blanks and 02 Assertion Reason 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. Here one HOTS / Competency Based question is also given.

Section D : This section consists of four questions from 32 to 35.Each question carries 5
marks.

Section E : This section consists of three case based questions from 36 to 38.Each
question carries 4 marks.

All questions are compulsory.

There are some questions where internal choice has been provided. Choose only one of
them.

You must attach the given graph paper along with your answer book.

You must write the answer book serial no. on the graph paper.

Use of calculator is not permitted.

s - 3f
SECTION — A (1 x 20=20)

1. I U d9Y R Gz {1,2,3} W 30 JhR aRenf¥a & & R = {(1,2)},
FRE:
(A) FadeT
(B) HehTHAS
(C) "AfAT
(D) 3H @ g =gl

If a relation R on the set {1,2,3} be defined by R = {(1,2)},then R is :

(A) Reflexive

(B) Transitive
(C) Symmetric
(D) None of these
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2. cos™? (cos%n) iS T AT § :
The value of cos ™! (cos 3771) is
(A
(B)Z;”
©)

W

3. et ar 3meggt A @ B & fav, &r €3 &

For any two matrix A and B, we have :

(A) AB=BA
(B) AB # BA
(C) AB=0

(D) None of these

4. Ifg ARR B GA FIT & GhAvNT 3Tegg ¢ al Hefaf@d # @
FIT He e & ?

(A) adj A= |A|.A71

(B) detA™! = [detA]™?
(C) (AB)"'=B71471

D) (A+B)t=B"1+471

If A and B are invertible square matrices of the same order, then which of the
following is not correct?

(A) adj A= |A].A?

(B) detA™! = [detA]™?

(C) (AB)"1=B"141

(D) (A+B)*=B"1+471

5. A x =2,y = 3 2L S ;
() =
3
B)
3
©
3
D 2
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If x =t%,y =t3 then &y s equal to :
! dx?
INE
(A) 2
3
B) -
3
© -
(D) =
6. ¢ y = cos™1(2x% — 1) ?6’?2—;’ AT HIfFT |
FindZ—z if y=cos 1(2x% — 1).

7. T U e BT IeTeR0 TSI R (0, ) A 8 |
Give one example of decreasing function on (0, g)

8. IE I TTHH y = x2e ™ qHAA &

(A) (=0, )

(B) (=20

Q) (20)

(D) (0,2)

The interval in which y = x2e™* is increasing is

(A) (=0, )

(B) (=2,0)

(€ (2,0)

(D) (0.2

9. BT & f MIT A Th Ng ¢ @ WA A f'(c)=08 &
f aheAT G § , f B g ¢ |

A point ¢ in the domain of a function f at which either f'(c) = 0, f is not

differentiable is called a of f.

1O.fc052x—c0529 dox %_ :

cosx—cos 6
(A) 2(sinx +xcos8) + ¢

(B)2(sinx —xcos@) + ¢
(O)2(sinx + 2xcosb) + ¢
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(D)2(sinx — 2xcos @) + ¢

f Ccos 2x—cos 26

dx equals :
cos x—cos 6 q

(A) 2(sinx+xcosf)+c
(B) 2(sinx—xcos@)+c
(©) 2(sinx+2xcosB)+c
(D) 2(sinx —2xcosB)+c
11. TR & Fol y = Ax + A® T acholosl FHIRIOT AT T FAT gIam:
(A) 1
(B) 2
©3
(D)4
The family y = Ax + A3 of curves is represented by differential
equation of the degree :
(A) 1
(B) 2
©3
(D) 4

12. A &r ag AT ad fifow Tas fow afger a =20+ 47+ k 3R
a=1+2j+ 3k dead g:
(A)0
(B)1
3
© 5
-5
D)+
Find the value of A such that the vectors a = 2{ + Aj + k and

a = i + 2j + 3k are orthogonal:
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(A) 0
(B) 1

© 3
(D)=

13. U |iGer 1 d gAY |G b W 9819 §

The projection of vector d onbis

14. §g (a,B,y)HN y- 3187 @ U &

A B
(B) 151
Q Bl + Iyl

D) JaZ +y2

The distance of the point («, 8, y) from y-axis is :

(A B
B) 1Bl
© 1Bl + 1yl

D)  Ja*+y?

15. Wmmﬁwﬁmqw%_
(A) T& FaqY
(B) gseaHeuT foht ST aTell Wheld
(C) T & &g gay
(D) o1 & HIg T

The objective function of a linear programming problem is:

(A)a constraint
(B) function to be optimised
(C) A relation between the variables

(D)None of these
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16. Z = 3x + 4y & 3TARIA AT gAY & 3Hddd a1 §
(A) 12
(B) 14
(©) 16
(D) None of the above
The maximum value of Z = 3x + 4y subjected to constraints
x+y <4x =20andy = Ois:
(A) 12
(B) 14
(C) 16
(D) None of the above
17. af& P (4) = 0.8,P (B) = 0.53RP (B|A) = 0.4 AP (4 n B)?
FTHATFATE
(A) 0.32
(B) 0.25
(©)0.1
(D) 0.5
IfP(A) = 08,P(B) = 0.5and P (B|A) = 0.4, what is the value of
P (A n B)?
(A)0.32

(B) 0.25
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(©)0.1
(D) 0.5

18. afg A 3/W B @aF geI9 8 P(A and B) = .

If the events A and B are two independent events then P(A and B) =

HAFYT v FROT 2T

fAIfaf@d geat # FUsT (A) JATHAFRYT & §T H dUT YT (R )FHROT
& &9 H fgar 73r g AeAfaf@d Aeear & @ @8 fawed &1 a3+
CAIC L

(@)A @ R gl T&r § daT R, A &I T&r urean ¢ |
(b)A @ R &l T&Y & daT R, A &fr T8 =arear =gt § |
(c)A |ET & Tohe R el § |

(d)A e § e R @6T 8 |

ASSERTION-REASON BASED QUESTIONS

In the following questions, a statement of assertion (A) is followed by a
statement of Reason (R). Choose the correct answer out of the following
choices :-

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

(b) Both A and R are true but R is not the correct explanation of A.

(c) A is true but R is false.

(d) A is false but R is true.

19. 3AfAFUT (A) f(x) = x? AR IRATNT Felel f:R — R Thehl IO ¢ |
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HROT ( R ) : Ueh Holel Tehehl TTOMET 81T § i Ig Thehr 3R

TToTET et § |
ASSERTION (A) : The function f: R — R defined by
f(x) = x*is a bijection.
Reason (R): A function is a bijection if it is both one-one (injective) and
onto (surjective) .
20. 3fAFAT (A) : I T G =20+ 4) Wb =i +2j + 3k onfFas gf ar

/1_11
=5

$ROT (R ) @ R = afeer ¢ oiv b onfess gl ofg d.b

0.

ASSERTION (A): The vectors @ = 2{ + Aj and b = § + 2 + 3k are

orthogonal for A = %
REASON (R): Two non - zero vectors @ and b are orthogonal if d . b=o0.

s -4
SECTION - B 2 x 5=10)

21.cesv & f@9aH el f:R > R STl

1 forx>0
f(x)=3 0 forx=0
-1 forx <0

T ar TheT & 7 3=oRT ¢ |

1 forx>0
Show that the Signum Function f: R = R, givenby f(x) =3 0 forx=0
-1 forx <0

is neither one- one nor onto.

22(a). FIfAf@d 3iegg T T & T x g y & AT AT HIfaT:
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2x+y 4 ]:[7 4]
5 x—2y 5 —4

Find the values of x and y from the following matrix equation:

2x+y 4 ]:[7 4]

5 x—2y 5 —4
3YdT/OR
22(b). T A = (1,0), B = (6,0),C = (4,3) o 33T ABC &T &1l AT
HTAT |
If A= (1,0),B = (6,0),C = (4,3) then find the area of triangle
ABC.

23, x & MUY AHA HIOT; y = 205

Differentiate w.r.t. x : y = 2605°%

24(a). FHIHAA BT : [ g

2+3

Integrate : [ %dx
314@T/0R

24(b). FHTDTCIT BITT: [

0 vi+x

1
Integrate: [ \/117

25. U fafIse AT T T9dT FTH A TUT B & SaRT gl fohT SATed T ITiAhdn

WQT:% 3R § ¢ If QAT TP HHEAT T TAAT FT H gl hlel T TIATH

A & dl GAEAT & & 81 ST ! TTRIRdT AT HIfAT |
The probability of solving the specific problem independently by the persons’ A

1 1 . .
and B are > and 3 respectively. In case, if both the persons try to solve the

problem independently, then calculate the probability that the problem is solved.
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Ts-9

SECTION - C (3 X 6=18)

26. Taqy Hifaw:

tan_1<\/1+x—\/1—x>_n_lcos_lx
Vitx+vVi—-x) 4 2

Prove that :

Vi+x++vV1—x

27(a). =T feam a1 BoleT f(x)=@, g x=0 W & d@ad

Folel § ? AfE G, aF 37 FoleT &1 fFw gawR gAaRenia fam sme

L (Y1+x—V1-x T 1
tan = g0 X

fh I8 Te Tdd were &l |

. . 3x+4t . .
Is the function defined by f(x) = % is a continuous at x = 0?

If not , then how may the function be defined to make it continuous at

this point ?

AYdl / OR
27(b). d@g IR AT PfAT FAH  f(x) = 4x3 — 6x2 — 72x + 30
ued Wl [ TUHAT IT FIEATT ¢ |

Find the intervals in which the function f is given by

CEEIRY

f(x) = 4x3 — 6x% — 72x + 30 is strictly increasing or strictly decreasing.

28.. HHTRT HIST : f_zllx sin(mx)| dx

3
Integrate : [ |x sin(mx)| dx

29. UH gRaTIMNT g7 HT 2 cm/s HT X & 96 I@T ¢ | G FT AT
fFe &3 & 9¢ @ & Sfafd fFarr 12 cm o T &
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An edge of a variable cube is increasing at the rate of 2 cm/s. How

fast is the volume of cube increasing when the edge is 12 cm long.

30(a). @fger (d+ b) 3R (@- b) H A UAF & ddad AAH Al AT

ST SeT d=1+j+k, b=1+2j+3k & |
Find a unit vector perpendicular to each of the vectors (& + B) and
(&— E),where&zi+j+l?,l_9)=i+2j+3.fc.
30(b) . aR&AToT 3V2 &1 TR Fier 7 AT AT ST y 3R z 36T I FA:
FroT 23R D Fear §
Find a vector 7 of magnitude 3+/2 units which makes an angle of

% and % with y and z - axes, respectively.

31. T 918 U & AT W 38Tl 3T ¢ | Al R 2 3Tel T ITehdl AT
HITAT I I8 A1 & fF 98 W 31 arely FE&AT3MT H1 AT 6 27 |

Three dice are thrown at the same time . Find the probability of getting

three two’s , if it 1s known that the sum of the numbers on the dice was six.

@s-3
SECTION -D (5% 4=20)
32. (a) 3regg fAfYr @1 93T e Arfaf@a WEs adieon & g ST
3x + 2y — 2z =3
X+2y+3z=6
2x—y+z=2
Solve the system of linear equations , using matrix method:
3x+2y—2z=3
x+2y+3z=6
2x—y+z=2
3{Ydl / OR
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2 2 -4

1 -1 0
32.(b)1%31T%:A=[—4 2 —-4|,B=|2 3 4],a’rBA3nFr®ﬁtrua"
2 -1 5 0 1 2

SHBI JANT Feh [AFaATolid THIROT [AhrT &l gof HIAT:
y+2z=7
x—y=3
2x+ 3y +4z =17

2 2 -4 1 -1 0
Giventhat A=|—-4 2 —4|,B=|2 3 4|, find BA and use this to
2 -1 5 0 1 2
solve the system of equations:
y+2z=7
x—y=3

2x+3y +4z =17

33(a). G¥gE T4+L =1 R AT F el A AT |

Find the area of the region bounded by the ellipse = +2 = 1

3HYdr / OR
33(b). [T y =3x + 2, x —318T T HIfedl x = —1Td x = 1§ &R &F &7 9%
EIGECIIEN.
Find the area of the region bounded by the line y = 3x + 2, the x — axis
and the ordinates x = —1 and x = 1.

34(a). fRefaf@a ar Y@t & & & =geaaq gt Aa Hifae

-2

x+1 _ y+1  z+1 3‘ﬁT x-3 _y-5 _ z-7
7 -6 1 1 1

Find the shortest distance between the lines :

+1 +1 +1 -3 -5 -7
XL _ytl _ztl g x73_yS 27
7 -6 1 1 -2 1
3Ydl / OR
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34(b). AT NiST %aﬁw%ﬂﬁrarﬁwgtfsqm,w

& 3egieer 8 | eUUT @ o gl W Th f&ig  P(1,6,3)d wfdfaes guor
& WS &ear § | Tidfaes fig & fdenms aur fig P 3R 3@ idfaes
& o @1 gt A f |

Let the polished side of the mirror be along the line
x 1-y 2z—-4

1 -2 6

A point P(1,6,3), some distance away from the mirror ,has its image

formed behind the mirror. Find the coordinates of the image point and

the distance between the point P and its image.
35(a). AT 3@t & dNd Z = —x+ 2y, P FTARTHROT HITAT ;
x=23,x+y=25,x+2y 26,y =20
Maximize Z = —x + 2y , subject to the constraints :

x=>23,x+y=5,x+2y =26,y =0

3Ydr / OR

35(b). AT 7o Tord FHg O dTel ol 7 & 6 % ST §TYU § A Hld & adr

e & HAG aTel ol 7 & 10 % &0 g1 & A Fd ¢ | 30 %

ANl T T HAg O § | ITG Teh 9T §TT & A ol dlell e
AGeoAT JoAl ST § f SEHT FAT TR § foF 3q1 & FHg O B |

Suppose that 6% of the people with blood group O are left handed and 10% of those

with other blood groups are left handed , 30% of the people have blood group O. If a
left handed person is selected at random , what is the probability that he/she will

have blood group O ?
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Ts-d
SECTION - E 4 x 3=12)

36. 2 feraret TAfhereT 3R I&ER0T 8g shdel diel FehR & TTael SIS,
TRA TUT ART T Gl v &1 &t foharell gaRT e aUr g’ Ag
H urdel $r 3o fheAm &1 fashr (2ual # ) A HAefaf@d meggh A qur
B @Rl eged fohar I/ § :

(Rassr A $r fhr (zaat 7))

TOOd WEd ART
10000 20000 30000| IIPRA

50000 30000 10000 1ESa€Wfﬁ6

A=

3eFce ATE 1 Toshr (39t # )

5000 10000 6000 TR

IO WA ART
B =
20000 10000 10000] TooRUI Rig

ar feafaf@a gt & 3% 9T

(a) Iedeh THATT T T YR & Aol i FdFeR dUT Irags A H
giFAfad fashr A1d HfFT |

(b) Tk YR o TTder I FATFR T 98T HergaR #Ag H g5 ok A
FAT AT HITAT |

(c) afE et foramait & For fhT oX 2 % ST oferar § o 3R 7 g
Uk o dTael I foashl I Ycdeh fohdTeT &l fAelel arelm e ATd SHIfSIT |
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Two farmers Ramkishan and Gurcharan Singh cultivates only three varieties of
rice namely Basmati, Permal and Naura . The sale (in rupees) of these varieties of rice by
both the farmers in the month of September and October are given by the following
matrices A and B..

September Sales (in rupees )

Basmati Permal Naura
A= | 10000 20000 30000 Ramkishan
50000 30000 10000/) Gurcharan singh
October Sales ( in rupees )
Basmati Permal Naura
B = | 5000 10000 6000 Ramkishan

20000 10000 100001 Gurcharan singh

Then answer the following questions:

(a) Find the combined sales in September and October for each farmer
In each variety.

(b) Find the decrease in sales from September to October .

(c) If both farmers receive 2% profit on gross, compute the profit for each
farmer and for each variety sold in October.

37. e 1T Wrams Ft g fFeAfaf@d et & 39X dfST:
A NST ST A @ B O %A AP @ BQ a1 FtatR & § | 3fg
AP =16 m ,BQ= 22m 3R AB= 20m & T %I fig R , AB W 3H

YR U § T gl RP? + RQ% 1A § |
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(@). I AR= xm @ BR &I x& ¥ H <¥ad FIC |

(b). IfE S(x) = RP? +RQ? , Ueh GiadTd THIIOT & aF SHH xFHl
IOl AT AT

(c). g AR ATT HIFAT TAUT 38 SFC & AH TABT S A9 @I TA1T
forar & |

Read the following passage and answer the questions given below:

Let AP and BQ be two vertical poles at points A and B, respectively. If
AP =16 m ,.BQ=22m and AB=20m. R is any point on AB such that
RP? + RQ? minimum.

(a) If AR= x m then express BR in terms of x.

(b) If S(x) = RP? + RQ? , is a quadratic equation then find the co-efficient of x in
it.

(c) Calculate the distance AR and name the test you have applied here.

38. éa?ra?rqcidlqwﬁa?rqu i & | 3TTAIT TS IO GeT S & dG
dg defld @ HF 8l & AT acder 331 @1 & | 3HA IAeT T W T

F T WY 33 W & rEHr awerst gAeor L= B

dx  1+4x2

g YR W &5 9eaT & 30X Qv

(a) 39 3deholal HHIRIUT FI OTd U HIfT Id18T|
(b) 38 3dehels] FHIRIUT H gl I & AT Hladr AT 3uged § 2
(C) I T Toh o Hdchelol THIPIUT HI TUeh gol ATd hlTalU|
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Vaidehi has a fond of flying kites. Today after taking math exam she is
flying kite to release the exam stress. Her kite is flying along the curve

. . . . d 1+y?
having differential equation d—z = Ti’z .Then answer the

following questions :

(a) Find the order and degree of the differential equation given here.

(b) Which method is suitable here for solving the differential equation?
(c) Find the general solution of the differential equation along which kite is flying.
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