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e The code No.on the right side of the question paper should be
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e Before beginning to answer a question, its Serial Number must
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e Don't leave blank page / pages in your answer-book.
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paper.
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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.
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General Instructions :

e This question paper consists of 38 questions in total which are divided into
five sections : A,B,C,D.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 S 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 - 3
SECTION - A (1 x 20=20)
_ 1
1. cos™ (- %) P TAAN g
The principal value of cos™! (— TIE) is

0 -5 8
2. &rra{g[ 5 0 12] g

-8 —-12 0

(A) faspul Mg § |

(B) HHIF MG T |

() fav THfAa TR © |
(D) 3ifax STHE § |

0 -5 8
The matrix [ 5 0 12] 1S :
-8 —-12 0
(A) A diagonal matrix
(B) Symmetric matrix
(C) Skew symmetric matrix
(D) Scalar matrix



2 1 -3
g A=|0 2 5| dAlHHRA@G R :
1 1 3
A)A=2
B)A+2
OC)A+ -2
(D) None of these
2 A -3
IfA=|0 2 5/|,then A1 exists,if :
1 1 3
A)A=2
B)A+2
OC)A+ -2
(D) None of these
1 —
Cep g AFe e fRma=[2 o« -—1|=86gdFAA
4 2a
RT3t 1 AT &
(A)4
(B)5
€ —4
D)9
If there are two values of a which makes determinant ,
1 -2 5
A=12 a —1|=86,thenthe sumof these numbersis :
0 4 2a
(A)4
(B)5
€ —4
D) 9

- Tfdy = log, (logx ) & 2 I BT

FindZ—z if y=1log, (logx).



6. f (x) = cos~1(2x% — 1) BT AIHA g (x) = cos~lx b AU

S BT |

Find the derivative of f (x) = cos™1(2x% — 1) with respect to
g (x) = cos™x.

7. TS f(x) = 2x 3R g(x)=’;i+1,a‘rsﬂﬁ'®(q>74wqq>a1ﬂdd
el B ghdl

A) f(x)+g(x)
(B) f(x) —g(x)
@ fF(x).g(x)

9(x)
(D) f(x)

If f(x) =2xandg(x) = x2_2 + 1, then which of the following

can be a discontinuous function?
(E) f(x)+ g(x)
(F) f(x) —g(x)
Q) f(x).gx)

9tx)
(H) f(x)

8. it graTg AYS B YoM 2 cm/s BT X Y 9 TS 3| ST Yol
10cm § o1 Y &1 &30hd J1d By

If the sides of an equilateral triangle are increasing at the rate of
2 cm/s then find the rate at which the area increases, when side is

10 cm.

sin?x cos?x

(A) tanx + cotx + ¢
(B) tanx — cotx + ¢



(C) tanx cotx + ¢
(D) tanx —cot2x +c

[—2_ equals:
sin?x cos?x 9 )

(A) tanx + cotx + ¢
(B) tanx — cotx + ¢
(C) tanx cotx + ¢

(D) tanx — cot2x + ¢

10. 98 s fordep forg fopeft foig R wu=f w1 &t yaurar 39 fig &
x - 31ef (YO ) qUT y -31ef (PIfe) & IATI & SRR ¢, T8 § :
(A) Eegd
(B) IRaerd
(©)qd
(D) FHGIUNY ffquRday:

The curve for which the slope of the tangent at any point is equal to the

ratio of the abscissa to the ordinate of the point is
(A) an ellipse
(B) parabola
(C) circle
(D) rectangular hyperbola
11. f(}_t cos xeSn¥ dx =7?
(Ae+1
(B) e-1

(C) e
(D)-e



12, YTHA TG 1+ (L) =22 Pt -7 |

dx?

The degree of the differential equation

2 2
1+(d—y) A T — :
dx

13. Gfe=N G = 21 + 2] + 2k 3R b = j + k 3R qHI 8l R A
o9 afew ot 9B &

A 1
B) 2
@ 3
(D) AT

The number of vectors of unit length perpendicular to the vectors
Gd=20+2]+2kandb=j+Fk is:

(A) 1

B) 2

(C) 3
(D) Infinite

14. XY — FHITH G BTRIGAT (a,B,y) &:

The reflection of the point («, 8,7) in XY-plane is :-

(A) (a,B,0)
(B) (0,0,7)

© (—(l, _ﬂi ]/)
(D) ((X, ﬁi _V)



15, @l

16.

x—5 y+4 z-6
3 7 2
P T THIHI &

(A)? = 51 — 4] + 6k + A(31 + 7] + 4k)
(B) # = 31 + 7] + 4k + A(5i — 4j + 6k)
(C) 7 = 5i — 4] + 6k — A(31 + 7] + 4k)
(D) # = =51 + 4] — 6k + A(31 + 7] + 4k)

The vector equation of the line
x—5 y+4 z-6
3 7 2
(A) 7 = 5{ — 4] + 6k + A(31 + 7] + 4k)
(B) 7 = 3i + 7] + 4k + A(51 — 4] + 6k)
(C) 7 = 5{ — 4] + 6k — A(31 + 7] + 4k)
(D) # = —5i + 4] — 6k + A(31 + 7] + 4k)

dH AfddT A B TUTC, A T YR b Th &l 980 W aR1- IR
3 Tl AT € | S GRT 6T e &1 UidhdId 0.4 ,0.3, TUT
0.2 % | & SR & Ve Bt MedI §

(A) 0.024.

(B)0.188
(C)0.336
(D) 0.452
1

Three persons A, B and C fire at a target in turn, starting with



A. Their probability of hitting the target are 0.4,0.3,0.2
respectively.The probability of two hits is :

(A) 0.024.
(B)0.188
(©)0.336
(D) 0.452

1790 x = £2 3Ry = ¢3, A LL =2

dx?

(A)

w N|lw

(B)

4t
3
2t

(©)
-3
D)+

Ifx =t>andy =t3 then®Y =7

! dxz

3

(A) 5

3

(B) -

3

2t

(@)

(D)=

18. T x FRAGH &l x2 — 8x + 17 BT JATH HIT = .

If x is real then the minimum value of x*> —8x + 17 =

SMfHBHYT Td HRUTUY



fFaferfad Ui § HUT (A) AHBYT & U H YT HYF (R )HRU &b
wy ¥ fear mar 3| Fefafed fawe & 9 U8l fawed &1 9g Sifv;

AT R G B TUTR, A P T AR R |
b)Ad RSl T @ GUTR, A B Y&l AT 81 § |
QAT e fPgRIETR|

d)A TTAd g fPd R T8 |

A~ A~ A~

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 1is 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 1is false but R is true.

19. FHBY (A) Tl ) e TRIER Wd & dl d I YRER 3(gaioid
4l

HRUT (R ) : TG & I TRER Wad g dl
P(ANB) = P(A).P(B) ; P(A) # 0,P(B) # 0.
ASSERTION (A) : If two events are independent , then they must be

mutually exclusive.
REASON (R) : If two events A and B are independent , then
P(ANB) = P(A).P(B) ; P(A) # 0,P(B) # 0.
20. FUPYT (A) : A ARG =20+ Aj+ k IN b =1+ 2]+ 3k
dfRE gida=—""



PRUT (R) I IR IYI IR ¢ 3 b AfEH g afcd.b = o.
ASSERTION (A): The vectors & = 28+ Aj + k and b = { + 2j + 3k are

orthogonal for A = -

REASON (R): Two non - zero vectors @ and b are orthogonal if d .b=0.

s -9
SECTION - B (2 X 5=10)
21. FAafeRed Rl & Sfavid Z = 3x + 2y BT FATHIBRU] HITT;
x+y=8
3x + 5y <15
x=>0,y=>0

Minimize: Z = 3x + 2y subject to the constraints:
x+y=8
3x +5y <15
x=>0,y=0
22(a). TG [2x 3] [_13 g] 5| =0 dx FTEFTE

PIfT |

1

If [2x 3] _3

g] [g] = 0 then find the value of x.
S{YdI/OR
22(b). TG A = (1,0), B = (6,0),C = (4,3) Tl YT ABC FT &A% 1
BT |
If A= (1,0),B = (6,0),C = (4,3) then find the area of triangle
ABC.

23(a). k PTHF T Hiog forge e
-]

?;ifxio

}muﬁuﬁawx=owﬁaﬁ%|
k ;ifx=0



Find the value of the constant k so that the function f defined by

1—cos4x . lf x i O
flx) = { 8x2 ' } is continuous at x = 0.
k ;if x=0

3IYdT/OR

23(b). T IRGIIRI T BT 3 cm/s DI &2 W ¢ 8T 5 | T4 BT T
fh R ¥ 9¢ 8T § STaid fh-IRT 10 cm AT 3|

An edge of a variable cube is increasing at the rate of 3 cm/s. How

fast is the volume of cube increasing when the edge is 10 cm long.

24, Tt HeTiaaTerd & To=T a1 arel A 9UT B &1 3nadf § | A & g3 oIH
&I UIRHT 0.7 8 AUTGHI H ¥ 5dd T & g O DI WIidehdT 0.6
2| B % T S 1 ifepdl I BT |

A and B are two candidates seeking admission in a college. The

probability that A is selected is 0.7 and the probability that exactly one of

them is selected is 0.6. Find the probability that B is selected.
25. AT BIY: [ tan*x dx
Integrate: [ tan*x dx
s -9
SECTION - C (3 X 6=18)

26. 78 3aRIe} & SIAId Z = 5x + 3y BT BT BRU B ;

3x +5y <15; 5x+2y<10; x,y =0

Maximize : Z = 5x + 3y subject to the constraints:
3x+5y<15; 5x+2y<10; x,y =0
27(a). A oY foh Xy -aa H FUd TRa Y@msfi ST aq=g L g 3R L



R ={(Ly Ly): L, FHICR § L, } GRT URHIA Harel R § | Rieg biforg

foh R U quaT WaU g | X y = 2x + 4 GafRd T it
BT Y=g J1d DI |

Let L be the set of all lines in XY plane and R be the relation in L.

defined as R = {(L; , L, ) : L, is parallel to L, }. Show that R is an
equivalence relation. Find the set of all lines related to the line

y = 2x + 4.
3{Ydl / OR

27(b). e tan~1 "Ly 2 0 B TRAAH BT H e BIRNT|

X

. . _1 V1+x2-1
Write the function tan™! 2>

,x # 0 in simplest form.

28. ford X! @1 g H 10 Goi- X910 (a3 ,8 goi Hifdd fasm
TUT 10 Goi SRR BT T §| 51 P! Bl [9hd Hed HHT:
Rs. 80, Rs. 60 3R Rs.40 Ufd TS g | MG STSHTO & T

SRT I DI fob Tt Y] Bl do- WR gHHER &l Hdl foba-t
YRITRT UTed VY 2

A bookshop has 10 dozen chemistry books, 8 dozen physics books ,10

dozen economics books. Their selling price are Rs.80, Rs.60 and Rs.40
respectively. Find the total amount the bookshop will receive from
selling all the books using matrix algebra.
29(a). TG y = (tan~! x)2 I gzIsy fo:
(x%2 + 1)%y, + 2x(x*> + 1)y, = 2

If y = (tan"!x)?, show that:

(x% 4+ 1%y, + 2x(x? + 1)y, = 2



3{Ydr / OR
29(b).TfG y = log (1_x2) ai % &1 517 F1T P |

1+x2

x2

1_
1+x2

Ify = log( ) then find %.

30. MYIRId GHIH A BT AN JTd DTS

[ x logx dx

Integrate the following :

f x logx dx
31. GRHATUN 32 &1 TH T 7 J1d DITT SN y 3R 7 3feff F HH:
HI0r 2SR T S B
Find a vector 7 of magnitude 3+v/2 units which makes an angle of
% and g with y and z - axes, respectively.
TS -
SECTION -D (5% 4=20)

32. (a) HGfeIRad R THTG A &AM J1d BTG

L

2
f log sin x dx
0

Evaluate the following definite integral :

VA

2
f log sin x dx
0



3{Ydl / OR

32. (b) 3(AHT THIPRU 2 — y = cos x BT ATUD & JTd IO |

Find the general solution of the differential equation

dy B
0y = COSX

33(a). P 7000 FUT DI YRR D1 T ST ST daid dIdi § R 5 %,
8 %4 8. 5 % ! ATV TSl &R UR STHT HA T ¢ | i1 arad @i
T H aIte ST 550 ¥UD U BT | 5 % Ud 8 % SATST &x arel @il
T SRR YRR STHT HRdTs 115 ¢ | TS Fad WTd H ST YR B
3ag fafd bt Tgradr I ;1 HIfoY |

A total amount of Rs. 7000 is deposited in three different saving bank
accounts with annual interest rates of 5% , 8% , and 8.5%

respectively. The total annual interest from these three accounts is Rs.
550.Equal amounts have been deposited in 5% and 8% saving
accounts. Find the amount deposited in each of the three accounts , with
the help of matrices.

3(Ydr / OR
33(b).3TE fafd &1 T oves FafaRed Ya® THieul &1 gd

4 6 5
_——— _:1
x y z

6 9 20

-— ___=2
x y z

Solve the system of linear equations , using matrix method:

2,3,10_,
x y z



4 6 5
S—242=1
x y z
6 9 20
242222
x y z

34(a) TEfIRIT G XE13Hf & o B GAdH gRI 1d PO :
7 =60+2j+2k+A0—2j+2k) and
?=—41—k + u(3t — 2j — 2k).

Find the shortest distance between the lines:
7 =60+2j+2k+A0—2j+2k) and
7= —41—k + u(3t — 2j — 2k).

3[Ydr / OR

34(b). A WY o gUUr o Uifer=r fobw gT HmT, X

x 1-y 2z—4
-2 6

& e | YT A PB & W TS g P(1,6,3)T Uil gror
& UI® §1d1 § | Wfafets fog & Fdeie qurfigp SiR 39%
gfdfata & offd o1 g3 1d DI |

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). A 3R B TRI-gR T T U P! IS & od db b ITH
U Pls TP U R T8 UTd B 10d DI oiid ol odT 1T A T BT




I B Al 3P Sl B HH: WRIGHdT 1 BT |
A and B throw a die alternatively till one of them get a ‘6’ and
wins the game. Find their respective probabilities of winning, if
A starts first.
3{Ydr / OR

35(b). 1 Ryads AT U § U g & gl iR ford €1 8 IgerT Rigept
31 & forH fard 75% &R Uebe gl 8 3R e Rydest
AT gt g1 dF1 § ¥ U Rides &1 areasar g1 717 3R
3 3BT AT 7 137G Rydh R ford Uebe g1 <t ok Wifieha @ fob
ag QI fordt aTerT et g

There are three coins. One is a two headed coin (having head on both

faces), another is a biased coin that comes up heads 75% of the
time and third is an unbiased coin. One of the three coins is chosen

at random and tossed, it shows heads, what is the probability that it

was a two headed coin.
s -d
SECTION - E 4 x 3=12)

36. T [ § Ueh §9d UIdh oaR [l ST ¢ | Ife uTeh & &

ah{(x,0): y = V& — x2} Td x- 31& & &id BT ORIfbd UFT g A
fraferiad uet & SR e -

(a) UTh BT STHR ol GRIT?

(b)UTes & &l a1 gRI o FeRIich Jd BT Il & 715 ash T4 x - 318 &b
gfawe figaf e B |

() THIH T &1 YART ®HRd §U YIS §ad UTdh &1 &A% d J1d DifoTd |




same as the region shaded between the curve {(x, 0):y=v4-— xz} and x-

axis. Then answer the following questions:
(a) What will be the shape of park ? 1
(b) Find the coordinates of the two entry gates of the park which are to be
built at the intersecting points of the given curve with x-axis ?
(¢) Find the area of the proposed herbal park using integration.

37. 3T TTU TR & Ugah FEfiRad Ui & IR GifvTe:
A HifoTe foig el A 9 B TR AT AP 9 BQ &1 SedltR WY € | afe
AP =16 m ,BQ=22m 3R AB=20m & AU B3 f4g R, AB R 9
UeR fUd § fb g RP2 + RQ?TATH B |
(@). Ifd AR=xm dIBR®I xb U H Add DifolT | 1
(b). FfC S(x) = RP? + RQ? , Ueh fetTd FHIHRUT 81 <l SHH x 31

0TI AT BHiforg|
(c). T AR TTd BT TUT I ¢ BT A1 TATZT SN 0 TgT TaRT
ﬁvTIT%| 2

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. 1

(b) IfS(x) = RP? + RQ?, is a quadratic equation then find the co-
efficient of x in it. 1

(c)  Calculate the distance AR and name the test you have applied here. 2

38. Ue famerd ® a1G - faaTe UfcrfiTar &1 Siate fohan o XeT &, ford
JHEISN B FTUAH S = {S,,S,, S5, S,} TUT T 01T T & e 51
J=1{1JJ:}® FUH YU A G §, T8 e 9ol & il T ool
i a1 ST 9dr 8 | AFTR U6 9990 S ¥ J &1 98¢ 3 UHR
a8

R = {(x,y): JFTx F T TTy [FRTFITTIE, x €S,y €]}
SWRIE & YR WR 75 Uil & IR i

(a) ST ) dPH fHPda TEY IGHI g 2 1
(b) TP faeamff 3 s ¥ ) 9% &1 T wa- Y UeR 3§ uRuiida fear:

o f = {(51']1)1 (52112)' (53']2)' (54']3)}
Sl BT fb 1 T8 BT Thob! MBS © ? 1

(c). T =T S W Y= J dF $d fha- Thdp! Thard URHT fpy S
qHd @ ?

OR 2
T 3= faaneif = 9= S § U ATU R’ = {(5,,S,), (S, S,) GRI
GRHTIT 3T | 98 <gAqH bt g ferfay SR’ H Siigd IR Wded 8
S IR JHHd 81 |




)

A school is organizing a debate competition with participants
as speakers S = {S;,S,, S3,S,} and these are judged by the
judges | = {J1,/2,J3 }. Each speaker can be assigned one
judge. Let R be the relation from set S to set J defined as
R = {(x,y): speaker x is judged by judgey,x €S,y € J}.
Based on the above answer the following questions:

(a) How many relations can be there from S to J ?
(b) A student identifies a function from S to J as

f = {(51;]1); (SZiJZ)' (53,]2), (54']3)} ’ Check if it is bijective.

(c) How many one - one functions can be there from set S to set J.2
OR

Another student consider a relation R' = {(S;,S,), (5,,5,) in

1

the set S. Write minimum ordered pairs to be included in R’ so

that R’ is reflexive but not symmetric. 2

3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k k %k 3k 3k 3k 3k >k %k >k 5k 3k 3k >k %k 5k 3k 3k 3k %k >k 3k 5k 5k 3k %k >k 3k 5k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k %k %k %k 3k 3k 3k >k %k %k 3%k 3k 3k %k %k 3k 3k 3k 3k %k %k %k 5% 3k 3k %k %k %k 5k 5k %k k k¥



