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General Instructions :
Read the following instructions very carefully and strictly follow them :
(i) This question paper comprises four sections — A, B, C and D.
This question paper carries 36 questions. All questions are compulsory.

(it)  Section A — Question no. 1 to 20 comprises of 20 questions of one mark
each.

(iti) Section B — Question no. 21 to 26 comprises of 6 questions of two
marks each.

(iv) Section C - Question no. 27 to 32 comprises of 6 questions of four
marks each.

(v) Section D — Question no. 33 to 36 comprises of 4 questions of six
marks each.

(vi)  There is no overall choice in the question paper. However, an internal
choice has been provided in 3 questions of one mark, 2 questions of two
marks, 2 questions of four marks and 2 questions of six marks. Only
one of the choices in such questions have to be attempted.

(vii) In addition to this, separate instructions are given with each section
and question, wherever necessary.

(viit) Use of calculators is not permitted.

Section - A

Question numbers 1 to 10 are multiple choice questions of 1 mark each.
Select the correct option :

3
1. The value of sin™1 (cos ?n) is

3 — _
@ 1g ®) 5 © To @ 5
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3 2
2. ACA=[2 - 3 4],B={2],X:[1 2 3]aenY=!3 2, AB + XY U & ¢
2 4
(a) [28] (b) [24] (c) 28 (d) 24
2 3 2
3. Fe|x x x |+3=0% AxH AT :
4 9 1
(a) 3 (b) 0 () -1 d) 1
/8
4. Jtan2 (2x)E|TIE|T%:
0
(@) 4571 ®) 4;75 © 4;71 ) 4;71
5. afa b=y a1 6] 2Wd b FAATAIE.
(a) 0° (b) 30° (¢) 60° (d) 90°

6. YWRx=ay+b,z=cy+ddqMx=a’y+b’,z=cy+ d RER T=q &, Il

a C a C
(a) al+cl_]- (b) a!+cl__]- (C) aa’'tcc' =1 (d) aa'tcc' =-1

7. QAWHAA x— 2y + 4z = 10 AT 18x + 17y + kz = 50 TEGq B, AR K FIAFR :
(a) —4 (b) 4 (c) 2 (d) -2

8. Ueh ek = wwen #, Afe 329 B z = ax + by 1 fishad A GETd 89 % <)
i fag3Tl T auH 7, @ %ol 1 SAehad 7, N fe=g3Tl W §1M ST 31! Je&

(@) 0 (b) 2 (c) Hifta (d) IrHifira
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3 2
2. IfA=[2 — 3 4], BZ{.‘Z],X: [1 2 3] andYZ[ 3],thenAB+Xquuals
2 4
(a) [28] (b) [24] (c) 28 (d) 24
2 3 2
3. If|x x x| +3=0, then the value of x 1s
4 9 1
(a) 3 (b) O () -1 (d) 1
TT/8
4. f tan? (2x) is equal to
0
4—r 4+7 4-—r 4-—r
(a) 3 k) 5 © 5 @ =5
> 1 - -
5 Ifz_f'b=§|5>| IbI,thentheanglebetweenaandl_;is
(a) 0° (b) 30° (¢c) 60° (d) 90°

6. The two linesx =ay +b,z=cy+d;and x =a'y + b’, z=c'y + d’ are
perpendicular to each other, if

a C a C
(a) aI+CI_1 (b) a/+C/__]- (C) aa’'tcc' =1 (d) aa'tcc' =-1

7. The two planes x — 2y + 4z = 10 and 18x + 17y + kz = 50 are
perpendicular, if k 1s equal to

(a) —4 () 4 © 2 (d) -2

8. In an LPP, if the objective function z = ax + by has the same maximum
value on two corner points of the feasible region, then the number of

points at which z___occurs is

(a) O (b) 2 (c) finite (d) infinite

.65/4/1. | 5 P.T.O.
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12.

13.

14.

15.

TRt { 1,2,3,4,5 } 8 € @A a qUT b (a # b) Trgesan I S & |%@1ﬂﬁ'€5‘aﬁﬁ
<Y ITfRrehdt B -

3
@ 3 ® § © 3 @ 3

T AUl H 3 THe, 4 FIel 9 2 A e & | Afg 2 e Argosan fomr yfqwemamn & freped
STt 8, 1 3 g1 g1 o ThE a1 oh STTIehdl BT

@ 15 ®) 5 © 13 @ 3

T3 11 9 15 o Gl T3 H Wreft T R 9l 3se /9o \9id
IR f: R - R, f(x) = (3 — 2%) 3 gRITEA B, a1 fof (x) =

S RPN PR L PR

xX—y
fx) = lx| — |x+ 1| R ARy % £ reierar famgati o T 2

a%y=x3—x%ﬁ§(2, 6) TR TI31 1@ I YT B .
e
0 o &N o TR i G, $Eehl BT r s ame, Sefeh r= 398, 8

e 2 Tk YR A ®, A (a.1) 1+ (a.)) | + (a.k) ks g
AU

gfew i+ jmafw i - jw i .
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10.

11.

12.

13.

14.

15.

o

From the set { 1,2,3,4,5 }, two numbers a and b (a # b) are chosen at

- a. . .
random. The probability that p1s an integer 1s :

3
@ 3 ® § © 3 @ 3

A bag contains 3 white, 4 black and 2 red balls. If 2 balls are drawn at
random (without replacement), then the probability that both the balls
are white is

@ 15 ®) 5 © 13 @ 5

In Q. Nos. 11 to 15, fill in the blanks with correct word / sentence :

If f: R — R be given by f(x) = (3 — x%)'3, then fof (x) =

x+y 7 }_[2 7} _
If[ 9 x—y]Tl9 4 ,thenx.y=

The number of points of discontinuity of f defined by f(x) = |x| — |[x+ 1] 1s

The slope of the tangent to the curve y = x* — x at the point (2, 6) is

OR

The rate of change of the area of a circle with respect to its radius r, when
r =3 cm, 1S

If a is a non-zero vector, then (Z.?) P+ (Z._/j\) _/]\ + (Z.IA() k equals

OR

o A AL
The projection of the vector i — j on the vector i + j is

.65/4/1. | 7 P.T.O.
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16. ZFEA:B

2x+1
17. A shifaT J

5x 1
dx

I
18. HM T4 hifoT ; j | sin x| dx
0

dx

a
19. e f 1+4x2 "
0

AYA

El'l'c[ﬁﬁlﬁ:

2
20. W%Wy:ax+2a2,wm2g§ +X(QX

J s

% al ‘a’ 1 HH A I |

T 2-g

99 &A1 21 9 26 dh Tk I 2 3hH H1 2 |

21, SEHINUfrRIag=T A={1,2,3,4,56}FR={(x,y):y, xH 9T g} g

gieiyd gey R (1) T8id 2 (il) Hshreh © |

HAYA

forg shifom fo

&=

—y=0HTHZAR |
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Q. 16 to 20 are very short answer questions

: N P/ |
16. FlndadJA,lfA—[4 3}

) 2x+1_ 5x71
17. Flndj 107 dx

21

18. Evaluate J | sin x| dx
0

a

d
19. If j 1 +3§sz = g, then find the value of a.

0

OR

dx
+Xx

Find j \/;c

20. Show that the function y = ax + 2a? is a solution of the differential equation
dyy? (Qz) _
2(dx) +x de —y=0.

Section - B

Q. Nos. 21 to 26 carry 2 marks each.
21. Check if the relation R on the set A = { 1, 2, 3, 4, 5, 6 } defined as

R ={(x, y):yis divisible by x } is (1) symmetric (i1) transitive

OR
Prove that :
9 9 | 1(;)_2 . 1(2 2
8 — 4 S1n 3 - 4 S1n 3
' .65/4/1. |

S
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22.

23.

24.

25.

26.

217.

28.

d
0 =%Wa§ﬁﬂﬁ3ﬂﬁ hifoTe, Afe x = cos H — cos 20, y = sin 6 — sin 26.

TR T B £ flx) = (x — 1) e + 1, G UITd 2 : &@eff & > 0 & foiw aefum
FATR |

e |al =2|b| M (@a+b)-(a—b)=122,a |a| @ |b| F@ HIFAT |

HAYS

gfew a =41 +3] +kau b = 27 - + 2k § & W & T AT A T HIT |

3H THA T GHISHT HTd IS S y-3181 W 3 -GS Hledl 8 AR xz — Guad &
TR 2 |

Ife P(A) = 10> PB® = aen P(AUB) = g‘r, qr [P(B/A) + P(A/B)] 3d shifSQ |

g -
9 EEAT 27 9 32 T T Y9 4 FThH Hh1 & |

gt frag=a ZA R ={(x, y) : (x—y) YST &8 5 ¥ } gRI UG ¥69 R, Th
REECER

?ﬁ\ay—sm‘l(\/l-'_x-'-\/l x)%am%dx 2@

AU

m[—%g} T IR B f(x) = e cos x o T Ut THY bl Feamtua hifvre |
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22.

23.

24.

25.

26.

217.

28.

%

d
Find the value ofai at 0 = %, 1f x = cos 6 — cos 20, y = sin 6 — sin 26.

Show that the function f defined by f(x) = (x — 1) e + 1 is an increasing
function for all x > 0.

Find |a| and |b|,if |al =2|/b| and (@ +b). (a — b) = 12.
OR

Find the unit vector perpendicular to each of the vectors a= 47+ 3JA+1A<
and b = 2/i\—3'\+2l/2.

Find the equation of the plane with intercept 3 on the y-axis and parallel
to xz — plane.

Find [P(B/A) + P(A/B)], if P(A) = 1—30, P(B) = % and P(AUB) = %

Section - C

Q. Nos. 27 to 32 carry 4 marks each.

Prove that the relation R on Z, defined by R {(x, y) : (x —y) is divisible by 5}
1s an equivalence relation.

If y =sin

_1(\/1+x;\/1—xj dy -1

, then show that e Tm
OR

Verify the Rolle’s Theorem for the function f(x) = e* cos x in [—% , g}

.65/4/1. | 11 P.T.O.



29.

30.

31.

32.

Sin
mmwjpm

+ cos“ x

11 3Taeher FHTeRtvT o ToTT Wed Siaeie i A8 ohid STl (o378 § 1A ShITT -

d
(c+1) g =2+ Ly=03Rx=0

U fHTuTeRdl & SrR@™ | o 7o 1, 11 qr 111 &t & | wef 1 37 1T 31ftrehan 12 e
Toh TATT A <hi &THaT Tt & | Fefteh 73 111 st Sfafes 0 & %0 5 & =T =iy |
fmtoreRdt haret € TR o M M 3T N w1 3T oHial 2, 1 e & Icdared |
fi wefiet <t STavEeRaT Bt & | M 3R N % Tcish 3cUTE o Tsh 17T ScdTe | o1 wefi=i
& Ta o gay (a3l #) frefaRad anofi A feu d -

I W 1 A (T °)
I
I II 111
M 1 2 1
N 2 1 1.25

T8 31 M W T 600 Tt T 3T 3ca1e N W T 400 T 7 <hl &0 & A9 HAT 2 | I
70 o 3ok meft Icte forehs a2, et Scament fopan e 2, ma i fob e Scume &
foram =i w1 Icare feran STe, @ o 1 Stfreraeientor g1 ? SAfiehad oy s g ?

U ek TuHad Gqford T8 & frem foa Yehe B <hl TUTaHT U Tehe B h1 TTET i
T TR 7 | 3l TRt &1 SR IBTAT ST & a1 Ui 3hi &A1 T JTRIehdl e 1A Shifg |
3Td: Ui <h! HEAT 1 HILH 1A SHIT |

Jran
THT 100 TEST H 5 TUT 1000 AieTati # 25 3= I & | I8 T 5 fob Tou! <l T
HIGATST hl HEAT o TS &, Teh 37T TadT oh I ST bl JTRIhdT 1T ShITTT |
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29. Evaluate: X S X

1 +cos?x

30. For the differential equation given below, find a particular solution
satisfying the given condition

dy

d

(x+1)7°=2eY+1;y=0whenx=0.
X

31. A manufacturer has three machines I, II and III installed in his factory.
Machine I and II are capable of being operated for atmost 12 hours
whereas machine III must be operated for atleast 5 hours a day. He
produces only two items M and N each requiring the use of all the three
machines.

The number of hours required for producing 1 unit of M and N on three
machines are given in the following table :

Number of hours required on machines
Items
I II 111
M 1 2 1
N 2 1 1.25

He makes a profit of ¥ 600 and ¥ 400 on one unit of items M and N
respectively. How many units of each item should he produce so as to
maximize his profit assuming that he can sell all the items that he
produced. What will be the maximum profit ?

32. A coin is biased so that the head is three times as likely to occur as tail. If
the coin is tossed twice, find the probability distribution of number of tails.
Hence find the mean of the number of tails.

OR

Suppose that 5 men out of 100 and 25 women out of 1000 are good orators.
Assuming that there are equal number of men and women, find the
probability of choosing a good orator.

.65/4/1. | 13 P.T.O.




33.

34.

35.

36.

e -9
T3 T 33 9 36 Tk Tcdeh U 6 TH HhT & |
TfUTeRT o ToTermt o SR g férg Shifore foh

a—-b b+c a
b—c c¢c+a b
c—a a+b ¢

=a’+b3+c>—3abc.

JAYAT
1 3 2
FfgA={2 0 -1 |8 dreuizufe AS—4A2_3A+111=0 37a: A Id HIRT |
1 2 3

I A T HIT 1 BT fx) = (x — 1)3 (x — 2)? () TR a8mm ® (@) i
BEAFE |
YAl

36 Tt ufmry <t 3| 31 <At fommd a i, feen T e & firS gum & stfeeay
JTIAH T BIA1 8 | 9 STTUhad 3TRIA i Hi 1d i |

Yo IqATI % IF S BT AAB, AGTheH Y &, T HRTC, I x — 319, Wy = x

dAFA A2+ y> = 32T 7 |

T RFX@U T =2 +Ab AT T = b + pa GHaeia 3 | I8 ot s 6 o Yamsti &
RS S FTe AT BT TR £ (2 X b)=0 2 |

14

%%
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Section - D

Q. Nos. 33 to 36 carry 6 marks each.
33. Using properties of determinates prove that :
a—b b+c a

b—c c¢c+a b
c—a a+b ¢

=a’+b3+c>—3abc.

OR
1 3 2
IfA=| 2 0 -1 |, then showthat A’—4A?—-3A+111=0. Hence find A"
1 2 3

34. Find the intervals on which the function f(x) = (x — 1) (x — 2)? is (a) strictly

increasing (b) strictly decreasing.
OR

Find the dimensions of the rectangle of perimeter 36 cm which will sweep
out a volume as large as possible, when revolved about one of its side.

Also, find the maximum volume.

35. Find the area of the region lying in the first quadrant and enclosed by the
X — axis, the line y = x and the circle x* + y?> = 32.

36. Show that the linesT =a+Aband T =b + MZ are coplanar and the plane

. . . . - —> -
containing them is given by r - (a X b)= 0.

.65/4/1. | 15




.65/4/1. g

16

%



Series : HMdJ/4

SET - 2

wiE .
Code No. 65/4/2

s TiEmeff shig I IT-GETeRT % J@-I8 W
Roll No. mﬁ—{@ |
EiE Candidates must write the Code on
%ﬁ the title page of the answer-book.
e NOTE
1) FU I R o 6 39 TA-9F 4 gigd | (I)  Please check that this question
I3 15 2 paper contains 15 printed pages.
II) IH-9F ° Qe g1y it AR fee e sbig 7ew | (II) Code number given on the right

! BT IT-YfEThT o TE -7 W ford |

hand side of the question paper
should be written on the title page

of the answer-book by the
candidate.
(III) 9 = U o {6 36 99-u3 4 36 we | (III) Please check that this question
21 paper contains 36 questions.
(IV) suam 999 &l IW™W foram & ¥ (IV) Please write down the Serial
U, U9 1 ShHTeh 31699 fo1d | Number of the question in the
answer-book before attempting it.
V) 389 914-1A ! Ygd & foau 15 fime =1 (V) 15 minute time has been allotted
g fean T g | IeE-ua o1 T ‘E‘f@? to read this question paper. The
T 10.15 s fopam ST | 10.15 99 § question paper will be distributed
10.30 91 Tk BT hddd Y- bl Ul at 10.15 a.m. From 10.15 a.m. to
3R 38 A & A 9 IW-Yfedepr o 10.30 a.m., the students will read
I I el fere | the question paper only and will
not write any answer on the
answer-book during this period.
=l
ULCH: -
MATHEMATICS
FatRa &# e : 3 78 HALIFTH 5% : 80
Time allowed : 3 hours Maximum Marks : 80

.65/4/2.

333B

P.T.O.




%

E‘I‘H‘I-‘-ﬂﬁi&'{:

fr=forfiga facett = siga et & afeu 37t 3T urerH i -
(i)  Fo-97 wR @S] A [F9157 1 T 8 — %, @, T & |
57 F97-97 4 o7 36 F97 8 | @ 397 374 & |
(i) Te-FHIHGEIT1 G20 7% 20 J97 & Uq I8 Y97 U b H & |
(iii) @E—@H J97GE121 G 26 7% 6 97 & Ud ycdeh J97 3 3] F1 & |
(iv) TE-TH YT GEIT27 G 32 T 6 I57 8 T Fedeh Yo7 &R b1 H78 |
(v) TES-THTH GEII33 G 36 7% 4 97 & Uq I J97 F: Hhl 13 |

(i) FH-U7 § GT W HIE [9%c9 781 8 | 1T UH-U 3 aiet di Jo1 8, &-a) !
FIc? & Fo1 7, GR-TR 3761 qIct ¢ FoH 7 3N -5 b 9t @ 91 § IakE
fasey fow 7w § | 08 yo7 7 @haer Uk & faeheq &7 3w 7w |

(vii) 3T HART, FTTTHAFIR, TEF G 3K J77 3 G T a9 T T & |
(viii) PAFAR] B JIT H 37HT T3 |

TS -F
T HEAT 1 8 10 deh G+l Igfaehedt o7 & | W2 forshed MU | Tk T 1 37k I 2 |

1. Qudd x— 2y + 4z = 10 AT 18x + 17y + kz = 50 TT=aq &, Ak HIAF R :

(a) —4 (b) 4 (c) 2 d) -2
3 2
2. aRA=[2 -3 4],B= 2],X:[123]6211Y:[3 B, AB + XY SUsT B :
2 4
(a) [28] (b) [24] (c) 28 (d) 24
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i) This question paper comprises four sections — A, B, C and D.

This question paper carries 36 questions. All questions are compulsory.

(it)  Section A — Question no. 1 to 20 comprises of 20 questions of one mark
each.

(iti) Section B — Question no. 21 to 26 comprises of 6 questions of two
marks each.

(iv)  Section C - Question no. 27 to 32 comprises of 6 questions of four
marks each.

(v) Section D — Question no. 33 to 36 comprises of 4 questions of six
marks each.

(vi)  There is no overall choice in the question paper. However, an internal
choice has been provided in 3 questions of one mark, 2 questions of two
marks, 2 questions of four marks and 2 questions of six marks. Only
one of the choices in such questions have to be attempted.

(vii) In addition to this, separate instructions are given with each section
and question, wherever necessary.

(viii) Use of calculators is not permitted.

Section - A
Question numbers 1 to 10 are multiple choice questions of 1 mark each.

Select the correct option :

1. The two planes x — 2y + 4z = 10 and 18x + 17y + kz = 50 are

perpendicular, if k is equal to

(a) —4 (b) 4 (¢) 2 (d) -2
3 2
2. IfA=[2 -3 4],B=|2|,X=[1 2 3]landY=| 3 |, then AB + XY equals
2 4
(a) [28] (b) [24] (c) 28 (d) 24

s, | 3 P




37
sin~1 (cos 5)%‘[1:”:[%

@ 1 ®) F © & @ 3

W ( 1,2,3,4,5 } 8 & HEAE o 1 b (a # b) g T T # 1 v ot 2
) ITRrehdt g1 -

@ 3 ® § © 3 @ 3

/8

f tan? (2x) IS R :
0

(c) 4

(a) *

YWWx=ay+b,z=cy+daqMx=a'y+b’, z=c'y + d’ WER T=eq &, I

a C a C
(a) al+cl_]- (b) a!+cl__]- (C) aa’'tcc' =1 (d) aa'tcc' =-1

e Waeh T FHE H, Ife 39T B z = ax + by HT 31feag T GETd &7 &
I ferg 3t W HAH 2, T B 1 HAfehad 7, T fomgati o wHe g 33eht wen
Brft

(@) 0 (b) 2 (c) Hifta (d) IrHifira

21000 520} e _[520 40}% a1 | AB| SRR

(a) 460 (b) 2000 (c) 3000 (d) —7000

_—

T a=1-2j+3k | acafcmbH f™Wa . b= [b|2a |a—b|=+78 @|b|

(a) 7 (b) 14 © 7 @ 21
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3
The value of sin™! (cos ?n) is

@ 75 v © @ =~

From the set { 1,2,3,4,5 }, two numbers a and b (a # b) are chosen at

random. The probability that % 1s an integer 1s :
1 1 1 3
(@) 3 (b) 4 © 5 @ 3

/8
f tan? (2x) is equal to
0

@ 57 O © 5F @ 5=

The two lines x =ay + b,z =cy + d; and x = a'y + b’, z = c'y + d’ are
perpendicular to each other, if

a ¢ a c
(@ yt+to =1 b) o +o=-1 (c) aa'+cc' =1 (d) aa'+cc' =-1

In an LPP, if the objective function z = ax + by has the same maximum
value on two corner points of the feasible region, then the number of
points at which z___occurs is

(a) O (b) 2 (c) finite (d) infinite

200 50 50 40
LetAZ[10 2}:&1ndB=[2 3},thenlABIisequaIto

(a) 460 (b) 2000 (©) 3000 (d) —7000

Let a = —2jA+31A<. If b is a vector such that a . b = | b|2 and |Z—§I=\/’_7,

then IBI equals
() 7 (b) 14 © 7 ) 21

.65/4/2. | 5 P.T.O.




10.

11.

12.

13.

14.

15.

16.

17

I T8 ek {1 Theh T | 1 ERSATAT BT ANTHA 5 3T shl UTRrehdT BT :

@ 525 O ¢ © 35 @ 35

T 11 9 15 o Gl T3 H Greft T R 92 3se /9o \9id
e 2 Tk YR A ®, A (a.1) 1+ (a.)) | + (a.k) ks g
DG

gfew i+ jmafw i - jw i .

i PRI L AR

x-y

a%y=x3—x%ﬁ§(2, 6) T T3} 1T <hl Jaoran B .
CRE]
I % HARA o TRAH I &L, TR DA r A, Topr=3 T g, 8

e f: R — R, f(x) = (3 — 2%)PgRIEA &, 1 fof (x) =

Ffe f(x) = 2| x|+ 3lsin x|+ 6 &, @ x = 0 W f(x) s aC Y& HT 3Thels BT
|

T 16 & 20 7 Tfi T ST T # |

2n
M F1d hIfT ; j | sin x| dx
0

a
dv = >
Ife f 1+4x2—8%,?ﬁamnﬂam?ﬁﬁm
0

%



10.

11.

12.

13.

14.

15.

16.

17.

o

Three dice are thrown simultaneously. The probability of obtaining a total
score of 5 is

5
@ 35 O ¢ © 35 @ 75

In Q. Nos. 11 to 15, fill in the blanks with correct word/sentence :

If a is a non-zero vector, then (Z.?) P+ (Z._/j\) _/]\ + (Z.IA() k equals

OR
o A AL
The projection of the vector i — j on the vector i + j is

x+y 7 }_[2 7} _
If[ 9 x—y/7l9 4 ,thenx.y=

The slope of the tangent to the curve y = x* — x at the point (2, 6) is

OR

The rate of change of the area of a circle with respect to its radius r, when
r=3cm, is

If f : R — R be given by f(x) = (3 — x%)"3, then fof (x) =

If f(x) = 2| x|+ 3|sin x| + 6, then the right hand derivative of f(x) at x = 0
1s

Q Nos. 16 to 20 are very short answer type questions.
2n

Evaluate j | sin x| dx
0

a

d
If J 42 = g then find the value of a.

0

OR

Find f dx

Vot

.65/4/2. | 7 P.T.O.



18.

19.

20.

21.

22.

23.

24.

2
W%Wy=ax+2a2,WW2e§ +X(QX

&=

—y=0HTHFAR |

s [ s (2] con[2)
afea=| 1 @ ammsf

wE-d
T G 21 T 26 Teh Th T 2 ITH HI 7 |
B fr T A=t A=1{1,2,3,4,56 ) FR={(x,y) :y, xH 9T & } g
iy Fee R (1) 9910 2 (i1) HshHeh 2 |

AYA

e |al =2|b| M (a+b)-(a—b)=122,a |a| a1 |b| I HFAT |

AU

gfew a =41 +3] +kau b = 27 - + 2k § & W % T AT A T HIT |
Ife P(A) = 1%, P(B) = %aen P(AUB) = %ﬁr qr [P(B/A) + P(A/B)] 3d shifSQ |

TR T B £ flx) = (x — 1) e + 1, G UiTid 2 : |eff & > 0 & foiw aefum

% g |

%



18.

19.

20.

21.

22.

23.

24.

%

Show that the function y = ax + 2a? is a solution of the differential equation

dy)? . (d
2 (S (&) -y =0,

Findf sin’ (ij . COS [EJ dx
2 2

1

0
1 1 } , then find A3.

IfAZ[

Section - B

Q. Nos. 21 to 26 carry 2 marks each.

Check if the relation R on the set A = { 1, 2, 3, 4, 5, 6 } defined as
R ={(x, y):yis divisible by x } is (1) symmetric (i1) transitive

OR
Prove that :

9m 9 . 1@_
8—48111 3)~

Find |a| and |b|,if |al =2|b| and (a + b) . (a — b) = 12.
OR

L (2 2
Sin 3

N Ne)

Find the unit vector perpendicular to each of the vectors a= 47+ 33'\+ﬁ

andl_)>=2/i\—3'\+2l/2.

Find [P(B/A) + P(A/B)], if P(A) = 1—30, P(B) = % and P(AUB) = %

Show that the function f defined by f(x) = (x — 1) ¢ + 1 is an increasing

function for all x > 0.

.65/4/2. | 9 P.T.O.




25.

26.

217.

28.

log x o TTUET x'o¢~ T JTThets T SHINTT |
TR GUaa! 2x + y + 22 = 8 AT 4x + 2y + 4z + 5 = 0 o o= 31 g{f T I |

g -

99 AT 27 9 32 dh Tcdh Y9 4 3k R 2 |

T fereht THES Tgferd T2i & Tem o Yehe BF ht TR U Yehe B <l TuTerT <Al
@ T R | afe espt €1 SR SBTE ST 8 Y Uel Shl HEAT <1 WTRIhdT s T4 it |
31 U<t <hl TEAT T WL 1A SHIfTT |

JrerEn
HMET 100 G&N1 § 5 T&T 1000 Higetsti § 25 37 9o & | I8 THd gY o geui i T
HigeTaTi <l T o IR ], Teh 318 Tkl o T ST <hl ATHrehdT 1d SHITT |

ueh fmtoreRal o R@ § A wefid 1, 11 e 111 oft € | wefe 1 37 1T stferspan 12 &2
Toh AT A 1 AT Tt & | Safeh Tefia 111 ot fdfed 1 & 0 5 G2 T =1y |
Frmtorenal shaet g TR & T M 3R N 1 IcTeH Hidl 8, S0 T o 3cdred |
i Tl Y STTavEeRdar Bt 8 | M 3R N % Ielsh 3T o Teh 1 ScdTe | 1 Hefi=i
% TTd off g (T ) frefaRaa anofi d few #

YT W oW TH (T2t |)
IR
I 11 11T
M 1 2 1
N 2 1 1.25

T8 I1e M W T 600 Tt 77 3T 3cae N W T 400 T 7 <h1 &0 & 19 SHAT 2 | T
T o6 3ok @t 3cure foreh STTal €, TSient Sedtert foman T R, ST I 6 weieh 3eare s
ferer =T o1 Seared fomar S, ore@ o w1 STiRreharientor 81 7 3tfieha oy &= g ?

10
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25. Find the derivative of x'°¢* w.r.t. log x.

26. Find the distance between the parallel planes 2x + y + 2z = 8 and
dx+2y+4z+5=0

Section - C

Q. Nos. 27 to 32 carry 4 marks each.

27. A coin is biased so that the head is three times as likely to occur as tail. If
the coin is tossed twice, find the probability distribution of number of tails.
Hence find the mean of the number of tails.

OR

Suppose that 5 men out of 100 and 25 women out of 1000 are good orators.
Assuming that there are equal number of men and women, find the
probability of choosing a good orator.

28. A manufacturer has three machines I, II and III installed in his factory.
Machine I and II are capable of being operated for atmost 12 hours
whereas machine III must be operated for atleast 5 hours a day. He
produces only two items M and N each requiring the use of all the three
machines.

The number of hours required for producing 1 unit of M and N on three
machines are given in the following table :

Number of hours required on machines
Items
I II 111
M 1 2 1
N 2 1 1.25

He makes a profit of ¥ 600 and ¥ 400 on one unit of items M and N
respectively. How many units of each item should he produce so as to
maximize his profit assuming that he can sell all the items that he
produced. What will be the maximum profit ?

.65/4/2. | 11 P.T.O.




29.

30.

31.

32.

33.

34.

?ﬁ\ay—sm‘l(\/l-'_x-'-\/l x)%am%dx 2\m

HAYS

W[—gg} TR YR B f(x) = e cos x o T Ut T ol TeATiud SHifTT |

11 3Taeher FHTeRtvT o ToTT Wed Siaeie i TS ohid STl (o378 § 1A ShITT -

d
(c+1) g =2+ Ly=03Rx=0

qunisy T flx) =
AT & |

2
A F1d Shi J |23 — x| dx
-1

wE -
T &A1 33 § 36 Tk Th U 6 IH HI 7 |
TuiEe R Y@ £ = a + Ab @Y1 £ = b + pa A & | I8 ¥ fewrsy 6 51 Tansdi =1
FATIE T TSt e T FHIHW 1 (2 X b)= 0737 |

AT 35 TR 3 e g frg iR e

a—b b+c a
b—c c¢+a b
c—a a+b ¢

AYA

=a’+b3+c3—3abc.

1 38 2
1}%,aﬁz:aﬁsq%A3—4A2—3A+ 111 =0 37a: A 31d T |
3

DO
(@)

12

%
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1(\/1+x;\/1—x) dy ~1

29. Ify=sin" , then show that F Tm
OR
Verify the Rolle’s Theorem for the function f(x) = e* cos x in [—% , g}

30. For the differential equation given below, find a particular solution

satisfying the given condition

dy _
dx_2e

(x+1) Y+ 1;y=0when x=0.

31. Show that the function f: R — R defined by f(x) = Vv x €R 1is neither

_Xx
x2+15

one-one nor onto.

2
32. Evaluate : f a3 — x| dx
-1
Section-D

Q. Nos. 33 to 36 carry 6 marks each.

33. Show that the lines T =a+Aband T =b + M; are coplanar and the plane
containing them is given by T (Z X §)= 0.

34. Using properties of determinates prove that :

a—b b+c a
b—c c¢+a b
c—a a+b ¢

=a’+b3+c—3abc.

OR
1 3 2
IfA=| 2 0 -1 |, then show that A3—4A?—3A+ 111=0. Hence find A™".
1 2 3

s, | 13 O




35. o =AU A HIT 80 Bt f(x) = (x — 1)} (x — 2)? (F) TR 9807m 2 (@) i
BEAH E |
3AYAT

36 Tt afmTd i 3| 37 i fomTd 1a i, [Eeh! T o & IS 9o & stfussan
I I BT & | 39 JTeha® 3Ta sl +ff F1a shifT |

36. UM &b T H, &F {(x,y): 0<y<a%, 0<y<x 0<x<2 & &IhA I
HIT |

14

%
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35. Find the intervals on which the function f(x) = (x — 1) (x — 2)? is (a) strictly

increasing (b) strictly decreasing.
OR

Find the dimensions of the rectangle of perimeter 36 cm which will sweep
out a volume as large as possible, when revolved about one of its side.

Also, find the maximum volume.

36. Using integration find the area of the region :

{(x,y): 0<y<a2,0<y<x 0<x<2}

.65/4/2. | 15
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LGICISRECHE
freferfga fréer =1 sga araur & ufgw 3R 3 JTeH $Hifve :
()  ¥oT-97 AR Gl 7 [FIfad [ g - %, @, 1ea g |
57 F97-97 4 o7 36 F97 8 | @ 397 374 & |
(i) TWe-FH Y57 g1 G20 7% 20 I97 & T Yo Y97 Uk 3% FT & |
(iii) TWe-@ 7597 qEI121 8 26 7% 6 J97 3 05 % J97 @ 3h] T 3 |
(iv) TE-TH Y97 GeI127 832 T 6 J97 & Ud Jedeh Y97 &R 3% H1 & |
(v) TE-T 7T GEI 33 G 36 7% 4 J97 8 U Jedeb J9 B: b HE |
(vi)  FFT-UF 7 GHI T HE [ 781 8 | T TH-Tek e qed di Yo 7, gl-g S
1t & gl 4, TR-TR 3] G157 G Fo 3R B:-5: 3] Fret g 3o 4 Ak
fasheq 13w 1T & | °F F97 7 ebheiet Uk &1 faehed a7 I 171w /
(vii) 58S HARF, FTTIFAFER, T G 3N T97 & 19 T HeT 17T 70 & |

(viii) PAFAR] B JIT H 37HT T3 |
TS -F

TR T 1§ 10 To T+ Sgfoshed! I & | 98 foehed T | TR W9 1 37 F 7 |

1. g®@lxy=ay+b,z=cy+dadx=a'y+b’,z=c'y+ d TR aA=aq &, Alg

(a) §+§=1 (b) §+§=—1 (c) aa'+cc' =1 (d) aa’"+cc'=-1
2 3 2
2. Ie|x x x| +3=0%, A xHIHH B :
4 9 1
(@ 3 (b) O © -1 (d 1




o

General Instructions :
Read the following instructions very carefully and strictly follow them :

(i) This question paper comprises four sections — A, B, C and D.
This question paper carries 36 questions. All questions are compulsory.

(it)  Section A — Question no. 1 to 20 comprises of 20 questions of one mark
each.

(iti) Section B — Question no. 21 to 26 comprises of 6 questions of two
marks each.

(iv) Section C - Question no. 27 to 32 comprises of 6 questions of four
marks each.

(v) Section D — Question no. 33 to 36 comprises of 4 questions of six
marks each.

(vi)  There is no overall choice in the question paper. However, an internal
choice has been provided in 3 questions of one mark, 2 questions of two
marks, 2 questions of four marks and 2 questions of six marks. Only
one of the choices in such questions have to be attempted.

(vii) In addition to this, separate instructions are given with each section
and question, wherever necessary.

(viit) Use of calculators is not permitted.

Section - A

Question numbers 1 to 10 are multiple choice questions of 1 mark each.
You have to select the correct choice :

1. The two lines x =ay + b,z=cy +d; and x = a'y + b, z =c'y + d’ are
perpendicular to each other, if

a c a c_ ' ' ' "
(@ yt+to=1 b) +5=-1 (c) aa'+cc' =1 (d) aa’+cc' =-1
2 3 2
2. If|x x x| +3=0, then the value of x is
4 9 1
() 3 () O () -1 (d 1

s/ 3 P




e Waeh T FHE H, IfE 39T B z = ax + by HT 31feay T GETd &7 &
i fag3Tl T auE 7, @ %ol &1 SAehad 7, N fo=g3tl W §6M ST 31! Je&
Bl :

(a) 0 (b) 2 (c) it (d) it

TeRt { 1,2,3,4,5 } 8 € GEATE a 94T b (a # b) Trgesal I S & |%@1ﬂﬁ'€5‘aﬁﬁ
ﬁ?l’lﬁl%‘d‘[‘@'ﬁ:

@ 3 ® § © 3 @ 3

/8

J tan? (2x) ST R :
0

4 — 4 4 — 4 —
@ g b) 5" © @ 5"

HEZ-B:% |1 1b] & d s b SRR -

(a) O° (b) 30° (c) 60° (d) 90°

T Ut H 3 THe, 4 Fel 9 2 A e & | Afg 2 e Argosan famn afqwemam & frepred
STt &, 1 S g1 161 o T%he I oh! JTRIShal il :

@ 15 ®) 5 © 13 @ 5

tan™! [ % cos™t (33@)} EIR-ICES

@ 2P ®) 250 e R
| 4

%



[=];:[m]
Gl
3. In an LPP, if the objective function z = ax + by has the same maximum

value on two corner points of the feasible region, then the number of

points at which z___occurs is

(a) O (b) 2 (c) finite (d) infinite

4. From the set { 1,2,3,4,5 }, two numbers a and b (a # b) are chosen at

- a. . .
random. The probability that b 1s an integer 1s :

@ 3 ®) § © 3 @ 3

/8

5. f tan? (2x) is equal to
0

4—n 4+ 7 4—n 4—n
O b) © @ =5
> 1 - -
6 If;'bZQIE{I IbI,thentheanglebetweenaandl_;is
(a) 0° (b) 30° (c) 60° (d) 90°

7. A bag contains 3 white, 4 black and 2 red balls. If 2 balls are drawn at
random (without replacement), then the probability that both the balls

are white 1s

@ 15 ®) 5 © 13 @ 3

1
8.  The value of tan™ [ 5 cos™t ( 35)} is

3 5 3 —
@ ~5 b) * © % @ =5

ut
|
w
+
ut

s/ 5 P




10.

11.

12.

13.

14.

15.

16.

a 0 O
g A={0 a 0|2 d det(adj A) TR :
0O 0 a
(a) a?’ (b) a? (c) ab (d) a?

v g =Y = P R R, R

(a) 2x+3y+4z=0
(b) 3x+4y—-5z="17
() 2x+y—-2z=0
d x—y+z=2

T3 11 8 15 g T340 T Wiet! T0HE W T 3ee /919 Wi
T y = 23 — x h 95g (2, 6) T T T h! JaUT 2 .
A

0 o &N o TR i G, $Eehl BT r h aie, Sefeh r = 398, 8

I f: R — R, f(x) = (3 — %) P ERI Y& B, al fof (x) =

e 2 Tk IR AR ®, A (2.1) 1+ (a.]) | + (a.k) ke g
JAYAT

afew i+ jmafwm i - w1vdu 2 .

PRSI S RS BN

X—y
e f)=xlx|,qMf x)=__

T3 16 & 20 d Tt o1y STT T § |

W%WyZax+2a2,&Wﬂﬁw2(%xz)2+x(l)—yzowqq;ga% |

%Qa

. zri%:A:[4 ;1} 3, dl adj A 9/ Fife |

6

%



10.

11.

12.

13.

14.

15.

16.

17.

%

a 0 O
IfA=|{0 a O], then det (adj A) equals
0O 0 a
(a) a* (b) a? (c) af (d) a®
2 y-3 z-4
The line * 3 - Y 1 - z 5 1s parallel to the plane

(a) 2x+3y+4z=0
(b) 3x+4y—-5z="17
() 2x+y—-2z=0
(d) x—y+z=2

In Q. Nos. 11 to 15, fill in the blanks with correct word / sentence :
The slope of the tangent to the curve y = x* — x at the point (2, 6) is

OR

The rate of change of the area of a circle with respect to its radius r, when
r =3 cm, 1S

If f : R — R be given by f(x) = (3 — x%)3, then fof (x) =

If a is a non-zero vector, then (z_f./i\) T+ (z_f.ﬁ\) 3\ + (Z.ﬁ) k equals

OR

The projection of the vector . 3\ on the vector i + 3\ is
x+y 7 }_[2 7} _

If[ 9 x—ylTlo 4 ,thenx.y=

Iffx)=x | x |, then ' (x) =

Q. Nos. 16 to 20 are very short answer type questions.

Show that the function y = ax + 2a? is a solution of the differential equation

dy)? . (d
2 (S (&) -y =0,

: N P/ |
FmdadJA,lfA—[4 3}

.65/4/3. | 7 P.T.O.



18.

19.

20.

21.

22.

23.

24.

dx = (o
Ifq f T+ 4@ =g Ol ‘a 1AM I HIFT |

3/2

I [x] TETH Tk e @, al f [x2] dx Td KT |
0

T -G

9 G121 § 26 b Tk U 2 b H1 8 |

e |al =2|b| M (a+b)-(a—b)=122,a |a| a1 |b| T HIFAT |
YA

Tl a =41 +3] +kaa b = 21 - + 2k ¥ & W % T AT A T HIT |

d
o= Loy

3 danﬁﬂ'lﬁilif-lﬂ,ﬂﬁx=cose—cos 20, y = sin 0 — sin 26.

39 THA T GHISHT FTd IS S y-3181 W 3 -GS Hledl 8 AR xz — Guad &
TR 2 |

B fr T A= A=1{1,2,3,4,56 ) FR={(x,y) :y, xH 9T & } g
afeTird ge4 R (1) @it @ (i) Hshie & |

HAYA

g <hifore o

9 9 . _1@_2 . _1(2 2
8—4SIH 3—4sm 3

T3 foh ®etd f(x) :§+%,3ﬂr—dﬂa(—3, 0) U (0, 3) HBEHM 2 |

8
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18.

19.

20.

21.

22.

23.

24.

25.

%

a

d
If j 1 +3§sz = g, then find the value of a.

0

OR
Find f dx

x+x

. 1
Find f—x(l ) dx

3/2

If [x] denotes the greatest integer function, then find f [x?] dx
0

Section - B
Q. Nos. 21 to 26 carry 2 marks each.

Find |a| and |b|,if |al =2|b| and (a + b) . (a — b) = 12.
OR

Find the unit vector perpendicular to each of the vectors a= 47+ 3JA+1A<
and b = 2/i\—3'\+2l/2.

d
Find the value ofai at 0 = %, 1f x = cos 6 — cos 20, y = sin 6 — sin 26.

Find the equation of the plane with intercept 3 on the y-axis and parallel
to xz — plane.

Check if the relation R on the set A = { 1, 2, 3, 4, 5, 6 } defined as
R ={(x, y): yis divisible by x } is (1) symmetric (i1) transitive

OR
Prove that :

9t 9 . _1@_2 . _1(2 2
8—48111 3—4SIII 3

3
Show that the function f(x) = g + decreases in the intervals (-3, 0) U (0, 3).

.65/4/3. | 9 P.T.O.



26.

217.

28.

29.

g 50 TR HEAIS | Agosdl diF i F&aTd FHehrel! STt & | ITRehaT STd shifg
fop =g i weATd 2 37K 3 < & Tt & |

g -1
T TEAT 27 B 32 dh YA Y 4 Fh H1 2 |
T fiureRat o sR@™ | o 7efi I, 11 qe I &ft € | wefi T 37k 1T stfeshan 12 92
qoh TATY T <h1 &THAT Wt & | Tafeh T 111 1 Ifdfed S0 & S 5 8 FeqT 91 |
Frmtorenal shaet g TR & T M 3R N 1 Iced Hidl 8, S0 T o 3cdred |
fT i it SravEeRar Bt 2 | M 3R N 3 Jcieh 3cdTg 3 Tsh 7 3cd1e 8 o1 wefi=i
& T o gn (Tt #) feferigd ameft ° feu 2 -

I W 1 A (T H)
I
I II 111
M 1 2 1
N 2 1 1.25

T8 31 M W T 600 Tt T 3T 3ca1e N W T 400 T 7 <hl &0 & 19 SHAT 2 | T
7 o 3ok meft Icte forehs a2, et Scument fopan e 2, ma i fob e Seume &
foram =i w1 Icare feran STe, @ o 1 STfreraeientor g1 7 SAfiehad oy s g ?

g fmfF e ZA R = {(x, y) : (x —y) TSI 8 5 | } g7 uRwifyd we9 R, T
ToIdT 969 7 |

e firerent THEE Tgford T8 & fod fad sehe 81 <l A9TEET Ue Wehe B <ht HTeT hi
@ T R | afe eept €1 SR 3BT ST 8 Y Uel Shl HEAT <1 WTRIhdT s T4 it |
31d: el shT FEAT T AT T HIT |

3erE
THT 100 TEST H 5 TUT 1000 AieeTati # 25 3= I & | I8 T 5 foh T&u! <l T
g1 o1 T o SIS 2, Th 3158 TadT oh G S <hl UTHehaT T HITTT |
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26. Three distinct numbers are chosen randomly from the first 50 natural
numbers. Find the probability that all the three numbers are divisible by
both 2 and 3.

Section - C

Q. Nos. 27 to 32 carry 4 marks each.

27. A manufacturer has three machines I, II and III installed in his factory.
Machine I and II are capable of being operated for atmost 12 hours
whereas machine III must be operated for atleast 5 hours a day. He
produces only two items M and N each requiring the use of all the three
machines.

The number of hours required for producing 1 unit of M and N on three

machines are given in the following table :

Number of hours required on machines
Items
I II 111
M 1 2 1
N 2 1 1.25

He makes a profit of ¥ 600 and ¥ 400 on one unit of items M and N
respectively. How many units of each item should he produce so as to
maximize his profit assuming that he can sell all the items that he

produced. What will be the maximum profit ?

28. Prove that the relation R on Z, defined by R {(x, y) : (x — y) 1s divisible by

5} is an equivalence relation.

29. A coin is biased so that the head is three times as likely to occur as tail. If
the coin is tossed twice, find the probability distribution of number of tails.
Hence find the mean of the number of tails.

OR
Suppose that 5 men out of 100 and 25 women out of 1000 are good orators.
Assuming that there are equal number of men and women, find the

probability of choosing a good orator.
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30.

31.

32.

33.

34.

%

?ﬁ\ay—sm‘l(\/l-'_x-'-\/l x)%am%dx 2\m

HAYS

W[—gg} T YR B f(x) = e cos x o T Ut T i TeATTud SHif |

1
M T4 I J A8 —2x —x%dx
0

1
Wlﬁlﬂﬂw—z . WWW%HWWI

dx
e -9
9 ST 33 9 36 Tk Tk Y 6 37k HI 2 |

Yo IqATI % 3T S BT &AB, AGTheH Y &, T HRTC, I x — 319, Wy = x
AAMIA A2+ y> = 32T oI |

AT 35 TR 3 e g firg iR

a—-b b+c a
b—c c¢c+a b
c—a a+b ¢

=a’+b3+c>—3abc.

JAUAT
1 3 2
FfgA={2 0 -1 |8 dreuizufe AS—4A2_3A+111=0 37a: A Id HIRT |
1 2 3
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1+x+1— d -1
30. Ify=sin! (\/ x2 V x),then show thata§=T\/fx2

OR

Verify the Rolle’s Theorem for the function f(x) = e* cos x in [—% , g}

1
31. Evaluate j A8 —2x —x% dx
0

d
32. Find the general solution of the differential equation aﬁ +

R I
Il

2 |%

Section-D

Q. Nos. 33 to 36 carry 6 marks each.

33. Find the area of the region lying in the first quadrant and enclosed by the

X — axis, the line y = x and the circle x* + y> = 32.

34. Using properties of determinates prove that

a—b b+c a
b—c c¢+a b
c—a a+b ¢

=a’+b3+c—3abc.

OR
1 3 2
IfA=| 2 0 -1 |, then showthat A’>—4A?—-3A+111=0. Hence find A"
1 2 3
.65/4/3. |
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35. o =AU A HIT 80 Bt f(x) = (x — 1)} (x — 2)? (F) TR 9807m 2 (@) i
BEAAE |
YAl

36 Tt afmTd i 3| 37 i fomTd F1a i, [Eh! T o & IS gom & stfussan
IR I BT & | 39 JTTeha® 3Ta sl +ff F1a shifT |

36. |HAA x — 2y = 0 H fag (=1, 3, 4) 1 Wl J1d HIT |
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35. Find the intervals on which the function f(x) = (x — 1)? (x — 2)? is (a) strictly

increasing (b) strictly decreasing.
OR

Find the dimensions of the rectangle of perimeter 36 cm which will sweep
out a volume as large as possible, when revolved about one of its side.

Also, find the maximum volume.

36. Find the image of the point (-1, 3, 4) in the plane x — 2y = 0.

.65/4/3. | 15
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