Series : HMJ/4

SET -1

HiE .
Code No. 65/4/1

3.
T wlieqefl e i IT-&TH! 6 J@-I8 T
Roll No. 3w fag |
EEE Candidates must write the Code on
%ﬁ the title page of the answer-book.
e NOTE
1) FU I R 6 39 TA-9F 4 gigd | (I)  Please check that this question
83 15 2 paper contains 15 printed pages.
(1) TE-9 1 <fe g1 bl 3R few mu b 7= | (II) Code number given on the right

1 BH IT-YETehT oh TE-T8 W o7 |

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

of the answer-book by the
‘ . . candidate.
(III) Wwﬁmﬁ%ww—ﬂﬁ 36 33| (III) Please check that this question
2| paper contains 36 questions.
V) Hu=n 999 & SWfora W || (IV) Please write down the Serial
UZA, U9 1 hHTeh 199 A Number of the question in the
answer-book before attempting it.
(V) 38 Y99-93 ! Ygd & faw 15 fiFe 1| (V) 15 minute time has been allotted
g fean = 8 | y9-u= &1 forawor tLa-fg to read this question paper. The
T 10.15 &1 fopaT SO | 10.15 s & question paper will be distributed
10.30 S 9% ©TF I TT-9F F 5= at 10.15 a.m. From 10.15 a.m. to
: n 3 = ~ 10.30 a.m., the students will read
:ﬁﬁ:; & qg"fﬁq ?F 9 IH- | the question paper only and will
ERN ! not write any answer on the
answer-book during this period.
Tlﬁ.ra OEAD
EI%-‘E’-
fagiRa aaa: 3 gv2 HIEGFTT 5% : 80
Time allowed : 3 hours Maximum Marks : 80

.65/4/1.,

333A

P.T.O.




%

= e

freferfga féert =1 sga araur & ufew 3R 3 JTer $ifvw :
()  J¥-97 ARG 7 [ B 8 — &, &, 1ua g /

59 Jv7-U7 4 57 36 F97 & | @ 5797 ST & |

(i) Te-FH Y57 g1 G20 7% 20 I97 & U9 Yo Y97 Uk 3% FT & |
(iii) @E—@H J97 GE121 G 26 7% 6 597 & U cdeh J97 3 3] F1 & |
(iv) TE-THYHTGEIT27 G 32 7% 6 I97 8 T Jedeh Yo7 =R b1 H78 |
(v) TES-THTH GEII33 G 36 7% 4 97 & Uq I J97 F: Hbl 13 |

(i)  ¥oT-TF B GHI R F3 [aeheq 787 8 | GelY UE-U 3 qret T go1 8, &gl 3l
FIo? & Fo1 7, GR-TR 371 qct ¢ FoH 7 3N S:-: b 9t @ 91 § IakE
fasbey 2T e § | 08 Y91 H @eaer Uk & [aeeq @1 I 71w |

(vii) 58S HARFT, FTTIFAFER, T G 3N T97 & 19 Tl He7 17T 70 & |
(viii) PAFAR] B JIT B 377HT T3 |

TWE-®
T T 1§ 10 To T+ Sgfoshed! I & | 98 foehed T | TR W91 1 37 H 7 |

3
1. sin! (cos ?nj HIAME :

@ 15 ®) © @ "




%

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.




10.

11.

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.



T3 16 T 20 d% T¥fi o1 STFT T # |
51} 2, @ adj A s Shifs |

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 |

%



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. |
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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 |

10
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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 |

.65/4/1. g 12
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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
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