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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.

e All questions are compulsory.

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

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

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

e Use of calculator is not permitted.

s -3
SECTION-A (1 x 20=20)

1. I U d@9Y R FH=ad {1,2,3} W 30 JhR aRenf¥a & i R = {(1,2)},

FRE:

(A) Faged

(B) ThHAS

(C) "HATAT

(D) 31 & IS 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



2. cos™ 1! (cos%n) iS T AT § :
The value of cos™?! (cos 3?”) is
OVE
B)F
©=
(D)=

3. foegr a1 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 AAR B GA FIE & GohAvNY 3Tegg ¢ dl HAefafad & @
T TET 6T & ?
(A) adj A = |A].A™!
(B) detA™! = [detA]?!
(C) (AB)~1 =B~1471
(D) A+B)t=B"1+4"1

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

(A) adj A=]A]. A1

(B) detA™! = [detA]™?!

(C) (AB)"1=B"1471

(D) A+B)yt=B"1+41

5. Hﬁx=t2,y=t3ﬁ% TG -
3
(A) 5
(B) =
©) =
(D) 2



2 3 a?y . .
If x =t%,y =t°then = is equal to :
3
(A) 5
3
(B)
3
©) -
(D) =
6. Ilﬁy—cos‘l(sz—l)(?ﬁ}d—ymﬁﬁF |
Flnd lfy = cos 1(2x% - 1).

7. T U The BT IeTeR0 TSI R (0,2) AN 8 |
Give one example of decreasing function on (0, g)

8. IE JWI TTHH y = x2e ™ qUATA &

(A) (=0, )

B (=20

Q) (200)

(D) (0,2)

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

(A) (=0, )

(B) (=2,0)

(C) (2,0)

(D) (02)

9. BT & f T A Th Ng ¢ @ WA A f'(c)=08 &
f AT TE &, f A HEATT ¢ |

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

differentiable is called a of f.

1Ofc052x cosZHd %_:

cosx—cos 0

(A) 2(sinx +xcos8) + ¢
(B)2(sinx —xcos@) + ¢
(O)2(sinx + 2xcosb) + ¢



(D)2(sinx — 2xcos @) + ¢

coSs 2x—cos 26
[ ——————dx equals :

cos x—cos @
(A) 2(sinx+xcos@)+c
(B) 2(sinx—xcos@)+c
(©) 2(sinx+2xcosB)+c
(D) 2(sinx —2xcosB)+c
11. TR & Fol y = Ax + A* & acholsl 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 &I 98 A A hfav Fad fav afeer a =20+ 45 + k 3R
a=1+2j+ 3k dead g:
(A)0
(B) 1
© 3
(D)=
Find the value of A such that the vectors a = 2i + Aj + k and

a = i + 2j + 3k are orthogonal:



(A) 0
(B) 1

© 3
(D) =

13. U |fGer 1 d gAY |G b W 98I §

The projection of vector a onbis

14. fag (a,B,y) T y- 38T & E‘@' &

A B

B) 1Bl

© 1Bl + 1yl

O aZ+y?

The distance of the point (a, £, y) from y-axis is :
A B

B 1Bl

© 1Bl + Iyl

D) Ja*+y?

15. Wmmﬁwﬁmaw%_
(A) T&h FaqY
(B) gSseaHeuT foht ST aTell Whold
(C) =TT & T Teer
(D) 31 & 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



16. Z = 3x + 4y &I NTARIA AT AT & AT &7 §
(A) 12
(B) 14
(C) 16
(D) None of the above
The maximum value of Z = 3x + 4y subjected to constraints
x+y<4x =20andy = 0is:
(A) 12
(B) 14
(C) 16
(D) None of the above
17. afE P (4) = 0.8,P (B) = 0.53{RP (B|A) = 0.4 AP (A n B)?
FTHATFATE
(A) 0.32
(B) 0.25
(C)0.1
(D) 0.5
IfP(A) = 0.8,P(B) = 0.5and P (B|A) = 0.4, what is the value of
P(A n B)?
(A) 0.32

(B) 0.25



(C) 0.1
(D) 0.5
18. I A W B @ITgcTI T P(Aand B) =

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

IAFYT v FROT 2T

fArifaf@d geat # FUsT (A) JATHFYT & T H dUT YT (R )FHROT
& & H fgar 737 g AeAfafad fGewear # & @8 faswed F1 a3
CAIC L

(a)A T R g TEr & T R, A &I TEr <I1er ¢ |
(b)A T R 3 TEr & dar R, A fr g urear 78 § |
(c)A |ET & Tohe R el § |

(d)A el & fohed R @ET & |

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 :-

(@) 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) Alis true but R is false.

(d) Ais false but R is true.

19. fAFUA (A) f(x) = x* @R IRAVT elel f:R — R Tehehl oI § |



HROT ( R ) : Ueh Holel Tehehl O @11 § I Ig Thehr 3R

BT 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. 3fAFUT (A) : I AR d =21+ 4] Wb =i+ 2] + 3k onfea® & ar
LY
2

$ROT (R ) & N gw7 afeer @ v b anfdss gl afy d.b = o.
ASSERTION (A): The vectors d@ = 2{ + Aj and b = i + 2j + 3k are

orthogonal for 4 = %

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

s -9
SECTION - B (2 x 5=10)

21.g2sT fF {IAH Belel f:R > R ST&l
1 forx>0
fx)=3 0 forx=0

-1 forx <0
T dl Uehehl & of 3TTBIG! ¢ |
1 forx>0
Show that the Signum Function f: R — R, givenby f(x) =5 0 forx=0
-1 forx <0

is neither one- one nor onto.

22(a). FIfAf@d 3iegg AT & T x g y & AT AT HIfT:



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). afg A = (1,0),B = (6,0),C = (4,3) dr 3T ABC &I &lthel AT

23.

HITAT |

If A= (1,0),B = (6,0),C = (4,3) then find the area of triangle
ABC.

x B U 3dhd- PIfG; y = 2¢08°x

Differentiate w.r.t. x : y = 2€05°%

24(a). FHIHAA PifoIT : [Z2g

24(b). FHTH I HIfIT: f

25,

2x +3
Integrate : [ %dx
3YdT/OR

Vi+x
Integrate: [ 01

x
X
V1+x2

Teh fafRrse EHEAT & TaAT FT T A TUT B o GaRT &l fohT STt shl TTTAehel

WQT:% kicy § & Ife a1l cafed THEar & TadT F9 F & Il &l JIATH

TS & A TATAT o gl 81 STt T UTAhdT AT HITAT |
The probability of solving the specific problem independently by the persons’ A

and B are i and é respectively. In case, if both the persons try to solve the

problem independently, then calculate the probability that the problem is solved.



T -9

SECTION-C (3 x 6=18)
26. Tacy Hifaw:
tan‘1<\/1+x_\/1_x>—E—lcos‘lx
Vitx+Vi—x/) 4 2
Prove that :

tan_1<\/1+x—\/1—x>_
Vitx+vVi-x)

27(a). &1 &1 ™1 BelA  f(x) = 3"*‘:‘”"“" , g x=0 W & daa

Tole § ? A G, aF 37 FoleT &1 e gaR geaRenia famam sme

f» I8 Te Tdd el &l |

Is the function defined by  f(x) = 3x+itanx is a continuous at x = 0?

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

this point ?

3Ydr / OR
27(b). TE WA AT HAT TaH  f(x) = 4x3 — 6x2 — 72x + 30
GaRT Yed Helel f  TUHANT AT gIEATT ¢ |

Find the intervals in which the function f is given by
is strictly increasing or strictly decreasing.

f(x) =4x3 — 6x% — 72x + 30
28.. THTh ST : f_zllx sin(mx)| dx

3
Integrate : [2 |x sin(mx)| dx

29. TH gRAIMNT g T 2 cm/s HT T A 96 @ & | I P AT
g g & ¢ W@r § Jefh FART 12 cm o+ =T g



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). @feer (d+ b) 3R (@— b) # & IAF & didad AFH AGY AT

ST ST d=1+j+k,b=10+2]+3k & |

Find a unit vector perpendicular to each of the vectors (d + 5) and

30(b) . gR&AT0T 3V2 & Te iU 7 AT AT STy AR z 36T F HAA:
FroT 23R D Ferar §
Find a vector 7 of magnitude 3+/2 units which makes an angle of
= and ~ with y and z - axes, respectively.
31. T 9T U & AT W 3BTl 90 ¢ | Al IR 2 3Ted T ikl AT
AT I I8 A1 & fF 98 W 31 arely FE&AT3M H1 AT 6 2T |

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.
GS-§
SECTION-D (5 x 4=20)
32. (a) 3eqE R @ FAT FH PEATIRE RF TN F g BT
3x + 2y —2z=13
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{Ydr / OR



2 2 -4

1 -1 0
32.(b)1%\m%:,4=[—4 2 —4|,B=|2 3 4],a’rBA3nFr®ﬁtrua"
2 -1 5 0 1 2

SHHI FAT Fleh AT FHA0T A i g ST
y+2z=7
x—y=3
2x+ 3y +4z =17

2 2 -4 1 -1 0
GiventhatA=|-4 2 —4|,B=|2 3 4|,find BA and use thisto
2 -1 5 0o 1 2

solve the system of equations:
y+2z=7
x—y=3
2x +3y +4z =17

33(a). @¥gE T+L=1 W R &F F el AT PAT |
Find the area of the region bounded by the ellipse g + ’1'—2 =1
3HYdr / OR
33(b). ¥W@T y = 3x + 2, x —318T Uq HIAT x = —1TF x = 1d IR &7 &7 &%
EIGEEIIEN.
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). fraifaf@a ar t@mit & &g @ =gaan gt A HifSe

-2

X+1 _y+1_ z+1 X3 _y5_z77
7 T 6 T 1 AR 1 1
Find the shortest distance between the lines :

x+1 y+1 z+1 x-3 y-5 z-7
—_—_—— = — and —_— —=
7 -6 1 1

3MYdr / OR



34(b). #=T <ifSiw o gdor & iferer fohe gu amr , @

& e € | aUUT @ o gl W U foig  P(1,6,3)Fr gfdfaes guor
& WIS &ear § | Tidfaed fig & fAdems aur fig P 3R 3@ idfass

& @ f g AT ST
Let the polished side of the mirror be along the line

1 -2 6
A point P(1,6,3), some distance away from the mirror ,has its image

x 1-y 2z—-4

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

the distance between the point P and its image.
35(a). A% 3@t & dNd Z = —x+ 2y, I FTAHTHROT 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 & WHg O dTel olFl 7 & 6 % ST §TYU § A HId § adr

e TFd HAHG dTel ol 7 & 10 % &0 §1T & 1A Fd ¢ | 30 %

el &7 o THE O ¢ | MG Uk 10 g1y |/ 1A e dlell ehiered
AGeoAT JoAT STl ¢ SHHT FAT T § foF 361 & 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 ?



Ts-d
SECTION-E (4 x 3=12)

36. 2 forareT TAfhereT 3R I&ER0T 8E shdel diel FehR o TTael SIS,
TRA TUT ART T Gl i &1 &t ohareil gaRT e aUr g’ A8
H udel $T 3o fheAm & faehr (2ual # ) A HAefaf@d meggh A qur
B @Rl eged feram I/ § :

(Rrqeex A $r foshr (393t # )

TOOd WREd ART
10000 20000 30000| IR

50000 30000 10000 ﬂ@ﬂ?ﬂfﬁ%

A=

3eFce ATE 1 Toshr (39t # )

5000 10000 6000 TR

JETd WA ART
B =
20000 10000 10000] TEoRUI Rig

ar Feafaf@a gt & 3% 9w

(a) Iede THATT T T YR & Aol i FdFe dUT Iraga A H
giFAfad fashr A1a HfFT |

(b) Fdh YR & TTder I RATFR T 98T HergaR #Alg H g5 foshr A
FAT AT HTAT |

(c) AT et foramait & For fhT TR 2 % T oot § o 3R 7 9
gk o dTael $I foashl I Ycdeh TohdTeT &l fAelel arell e ATd SIfSIT |




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. R v Wrame F g FeAfaf@d At & 39w dfSw:
A NfSTT TSt A @ B O %A AP g BQ @l FtdltR &9 & | I
AP =16 m ,BQ= 22m 3R AB= 20m & our %I fig R , AB W 3H

YR f&Id & & gl RP? + RQ*gACH § |



(@). If¢ AR=xm @ BR & x&h §T H qad HIfACT |
(b). TG  S(x) = RP? + RQ? , Uk Gfdurd HHIHIOT g dl SHH xal
I[Nk JATd HITSTT|
(c). g AR ATT HIfAT TAUT 38 SFC & AH TABT S A9 T TAET
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.

@) 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.

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

38. éa?ra?rqcidlqm“la?rdgd lh & | 3TTAIT TS IO GeT S & dIg
dg defld ¥ HF 8l & AT gcder 331 @ & | 3HA U1 T W Tk
F T Y 35 W & rEHr Nawerst gAeor L = B

dx  1+x2

g YR W &5 9eaT & 30X Qv

(a) 39 3deholal HHIRIUT FI Od U HIfe Id8T|
(b) 38 3dehels] FHIRIUT A gl I & AT Hladr AT 3ugerd § 2
(C) I I Toh & Hdcholol THIPIUT FI cITTdh gol AT hlTalU|




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+ 2
having differential equation d—z = 1+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.



