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. Please check that this question paper contains 11 printed pages.

. Code number given on the right hand side of the question paper should be written on
the title page of the answer-book by the candidate.

. Please check that this question paper contains 29 questions.
. Please write down the Serial Number of the question before attempting it.

. 15 minute time has been allotted to read this question paper. The question paper will
be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this

period.
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(ii) 3G Jo7-97 H 29 97 & 5 TR @S H A9Ia 8 3, 7, G AU | @S T 54 JHE
575 @ I CH 3 FT 8 | GUS THS Yo7 8 [0 G IdF ¢l HF F & | @8 g 7
11 397 8 579 @ I09% SR 3% &1 8 | @V T H 6 ¥97 3 15777 G I 9% &: 3 HT1 5 /|

(iii) @S 37 7 G 55H] & TR U Iz, U qI ST T FH1 HAIFAFER 15T T b & |

(iv) O Fe7-77 7 fabey 781 8 | O ot @vs 37 & 1 F9, GU8 7 3 3 JeAl §, GUE F 3 3

Jo1 § 97 @vg @ & 3 Fo 7 JR% fabeq & | 08 gt yual 4, & 3791 e &

farbeq 57 HT 8 |
(v) PAPAR & FIIT F SEIT T&1 & | TG SEVIE &, a1 T TFTIHIT TGRIET T
THAE |
General Instructions :

(i)  All questions are compulsory.

(ii)  This question paper contains 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of §
questions of two marks each, Section C comprises of 11 questions of four marks
each and Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per
the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 1
question of Section A, 3 questions of Section B, 3 questions of Section C and 3
questions of Section D. You have to attempt only one of the alternatives in all such

questions.

(v)  Use of calculators is not permitted. You may ask logarithmic tables, if required.

qig - A
SECTION - A

IO TEAT 1§ 4 T o T I 1 SR H1 ¢ |
Question numbers 1 to 4 carry 1 mark each.

1. 9 A 3R B TS & HIE 3% il IR & 3N |A| = 2 T AB = 21 g, @ [B| &1 91
ferfem |

If A and B are square matrices of the same order 3, such that |A| = 2 and AB = 2],
write the value of |B|.
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2 AR =+ 1R, A (fof) () T B

If f(x) = x + 1, find % (fof) (x).

214
3. mez%i%:{l +(%XX) } &6 wife 9 °1d 714 HIT |

Find the order and the degree of the differential equation x? d_x% = {1 + (—X) } .

4.  afg U @1 x-378, y-31& qAT 2-378 W HAIA: 90°, 135°, 45° % IV SHI & | T8 1@

fem-praTsa Fa Hifw |

e
34 Y@ 1 Gfew wHieR ST i S faeg (3, 4, 5) & TR & aun wfew 21 + 2 - 3k %
TR 2 |

If a line makes angles 90°, 135°, 45° with the x, y and z axes respectively, find its
direction cosines.

OR

Find the vector equation of the line which passes through the point (3, 4, 5) and is
parallel to the vector 27 + 2]A 3k,

g —§

SECTION - B

9 HEHT 5 9 12 Teh o T T3 6 2 Hh @ |

Question numbers S to 12 carry 2 marks each.

5. = shifse T o @fspam * S R Wa * b = ab + 1 g1 aRiya 2 (i) fg-ama afsean
Bt A1 7R (if) TG 7= fg-3maw 8, a1 9 798 Ag=d gnt a1 e 2

Examine whether the operation * defined on R by a * b=ab + 1 is (i) a binary or not.
(11) if a binary operation, is it associative or not ?
65/1/1 3 %gg [P.T.O.
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f . 220
6. WAWaﬁﬁqaﬁzA—ersczo,wB:[ 3 1 4}H?4T
2 0 2
C:[71 }%'
. ) -2 20
Find a matrix A such that 2A — 3B + 5C = O, where B :[ 31 4} and
C_[20—2}
L7 1 61

'7‘ 1 i f secx

tanZx + 4

_secx 2x
Find : f
tan2x + 4

8. amaﬁli%m:f 1—sin2xdx,§<x<g

YT
Id I f sin”! (2x) dx.

Find : J \/1—51n2xdx —<x<—

OR

Find : J sin~1(2x) dx.

9.  Tshish Pl y = e (a+ bx), NEH a, b W= 311 2, I FEfUa T 9Tt S7aehat Tt
ST IR |

Form the differential equation representing the family of curves y = e2* (a + bx), where
a’ and ‘b’ are arbitrary constants.
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If¢ g1 ATk TS 1 AN Teh WA AICH &, a1 g e foh 37 < afewni & 3=/ 1
g A[3 B |
JAYAT

aga=2i+3]+kb=1-2]+kamc=—-31+j+2k2, @ [a 5] Tmbfm
If the sum of two unit vectors is a unit vector, prove that the magnitude of their
difference is \/§

OR
—2JA+1A<andE)=—3?+JA+2lA<,ﬁnd[Z_b)g].
T GET S W 1,2, 3 A T H AT 4, 5, 6 R T forg 1 8, ol ISTeq ST 8 |
G T g < T Bl A W T T AT T H Tt 87 Y e B @ ufenfya & | ma
SHIfT foh a1 J g1 T A 99T B a8 A1 74 |
A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event “number

1s even” and B be the event “number is marked red”. Find whether the events A and B
are independent or not.

Teh I8 ] B: G- ISTAT AT 8 | F(e “O8 W foq T IH g1 Ush I%haerdl 8,
(i) 5 T%eTaTy (ii) 3Terehad 5 TohetaTd, hY ITRhaTd sem—=m gt 2

JAYET
T ATGeeh =R X 3l ATIehdT s P(X) T TR & &, 58T ‘k* Is 9871 & :
k , akx=0
2k, Alex=1
PX=0)=9 3¢ afex=2
0, 3=

‘k’ T T 1A SHITTT |
A die is thrown 6 times. If “getting an odd number” is a “success”, what is the
probability of (i) 5 successes ? (ii) atmost 5 successes ?

OR

The random variable X has a probability distribution P(X) of the following form,
where ‘k’ i1s some number.

k . ifx=0
)k ifx=1
PX=X)=3 3k ifx=2

0, otherwise

Determine the value of ‘k’.
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SECTION - C

U9 AT 13 9 23 o Tdeh Y9 h 4 376 3 |

Question numbers 13 to 23 carry 4 marks each.

- 13, feEmu fh ¥g=a RH R = {(a, b) : a < b} GNT INAING T4 R Fqcd I HhHh 7, T

it & R |

AT
g AR IF BT £: N > N, f(x) =x2 +x + 1, G IRUTYAT B, Teh Teheh! %ot & fehg
ATBICH &l |

B £: N — S, &l S Bl £ ohT IR 7, o1 Tfdet Hf 31d hifsy |

Show that the relation R on R defined as R = {(a, b) : a < b}, is reflexive, and transitive
but not symmetric.

OR
Prove that the function f: N — N, defined by f(x) = x> + x + 1 is one-one but not onto.
Find inverse of f : N — S, where S is range of f.

14. BAHINT: tan~! 4x + tan~! 6x :%

T
Solve : tan! 4x + tan"! 6x = -

a?+2a 2a+1 1
15. |RUTeRT o TUTLHT ST S ek, g FIve fes | 2a+1 a+2 1 |=(a—1)>%.
3 3 1
a’?+2a 2a+1 1
Using properties of determinants, prove that | 2a+1 a+2 1 |=(a—1)3.
3 3 1

d
t6. Alog (2 +y) =2 tan” (¥, A gmimn i (-2
YT
A ye=ab B, T S B |

d +
If log (x* + y?) = 2 tan™! @), show that Exz = );—_}XI .
OR

— = b QX-
Ifxy—y* , find dx
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17, Ay = (sin"1x)2 8, o forg shifere 1 (1 —xz)j—g—x%—z =0.

dZy d
If y = (sin"'x)?, prove that (1 — x?) d_x% —X HXX —2=0.

18. d%h y =1[3x — 2 I 30 TGN T THIH T HITT S @ 4x — 2y + 5 = 0 o FHRR
2 | Tt formg & sk W S 3rfrets o gefismter off s AT |

Find the equation of tangent to the curve y = 4/3x—2 which is parallel to the line

4x — 2y + 5 =0. Also, write the equation of normal to the curve at the point of contact.

: 3 +5
19. amaﬁﬁqf 2 < dx.

x2+3x —

_ 3x+5
Find : 2+3x—18

+ cos?x

20, maﬁm%ff(x)dx Jf(a x) dx, 37 flxsmx dx T T T IR |

a a n
X sin x
Prove that J f(x) dx = f f(a —x) dx, hence evaluate 1 + cos2x
0 0 0
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Jrashet THIRT : x dy — y dx =+/x2 + y2 dx I g hINT, fmmn g y =0 afgx = 1.
JAYd1

Frerehel THTH ; (1 +x2)%xz+2xy—4x2=0aﬁgaaﬁﬁq,&mw%ym)zo.

Solve the differential equation : x dy — y dx =~/x% + y? dx, given that y = 0 when x = 1.

OR

d
Solve the differential equation : (1 + x2) Exz + 2xy — 4x% = 0, subject to the initial

condition y(0) = 0.

afe i+ §+k 21 +5), 31 +2] —3kauni— 6] —k s fag A, B, C 3 D % fRufa
Tfee & 1 et {137 AB T CD < &= 31 shiv 377d <hifer | Fird shifere fop o wfer
AB @ CD g 3 a1 7 |

If ?+3\+1A<, 2?+5JA, 3/i\+23'\—31/2 and ?—63\—1/2respectively are the position

vectors of points A, B, C and D, then find the angle between the straight lines AB and

— —
CD. Find whether AB and CD are collinear or not.

)\, %1 918 HF FTd shifere foreres foru faer Temd orerea 2
1;x27y;14:Z;362ﬂ7;}\‘7‘x:y;5: 6gz,€r5"lﬁ3|'|?[ ﬁﬁ ﬁ;waa o

Tfdease Hid! & a1 &l |

) . l-x T7y—-14 z-3 7-7x y—-5 6-z
Find the value of A, so that the lines 3 5 and =" =

are at right angles. Also, find whether the lines are intersecting or not.

s =
[=
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SECTION - D

9 EEAT 24 8 29 % T Y % 6 3 @ |

Question numbers 24 to 29 carry 6 marks each.

1 11

t24. m%A[l 0 2]@,&Alﬂmaﬁﬁm
31 1

ara: frer weftertor freerr o6t et ShifSTe
xty+tz=6
x+2z=17
Ix+ty+z=12
JAYar
TR Gfsharati gr e 3tregg o1 ufaem s1d shife :

1 2 2
A= -1 3 0
0 2 1

I 11
IfA= { 10 2 }, find A~!. Hence, solve the system of equations
311

x+ty+tz=6,x+2z=7,3x+y+z=12.
OR

Find the inverse of the following matrix using elementary operations.
1 2 2
A { -1 3 0 }
0 2 1

| 25.  3THATRR YR 9 AR a1 2 m el 3T 8 m3 A1 6l Ueh fod1 gea Y aehl
=1 fmtor e 2 | 3fe Shl o Fmior 7 3mer o fT € 70/m? 3R de W T 45/m2 =
T & A1 =AW @9 § S eh hl 1T 1 8 2

A tank with rectangular base and rectangular sides, open at the top is to be constructed
so that its depth is 2 m and volume is 8 m>. If building of tank costs ¥ 70 per square
metre for the base and T 45 per square metre for the sides, what is the cost of least

expensive tank ?
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THTeRe faft grr, B ABC &1 &bt SiTa shifST, STEF A(2, 5), B (4, 7) @91 C(6, 2)
By ABCH 9IS 2 |

YT

AR iy 9, x-318 § S0 741 I 22 + y2 = 8x Td W y2 = 4x % 37d: HF
Hezredll 8151 <l ket T ShITT |

Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and
C(6, 2).

OR
Find the area of the region lying above x-axis and included between the circle

x? + y? = 8x and inside of the parabola y? = 4x.

famgati (2,2, - 1), (3, 4, 2) AT (7, 0, 6) & TSR SATel HHAA o HICI & B9 HHIHLT AT
FHIIT | 31q: 37 FHAe T FHIHLT 1T hiC Al g (4, 3, 1) ¥ ToRAT 8 3R SR T

A o THR R |

AT

39 gHae 1 gew we s S s @ 7 = (1+7) + 4 (5 +2f k) @en fag
(-1, 3, —4) I AT HAT 8 | 3 F9aA W foreg (2, 1, 4) ¥ S TC &« hi g ot 71
T |

Find the vector and Cartesian equations of the plane passing through the points
(2,2 -1), (3, 4, 2) and (7, 0, 6). Also find the vector equation of a plane passing
through (4, 3, 1) and parallel to the plane obtained above.

OR
Find the wvector equation of the plane that contains the lines
N N AN AN AN
=(1+7) +2(1+2j-k) and the point (-1, 3, — 4). Also, find the length of the

perpendicular drawn from the point (2, 1, 4) to the plane, thus obtained.

10 22
=]
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| 28, T AT % I i BRI A, B AT C & | SRR A 1% FfeY0T Seh1gal i cqTe hidl
7, BRI B 5% AT SRR C 7% (0! $HT5AT T 3cdTe hid & | A Tah 50% o &
IeaTeH Ll 7, B T 30% 5 9 € 4% 20% T9 € 316 R @ | I A IcTe h
Teh S ST fofam ST B 3R 39 o 8 A1gosan FHepTeft M8 Ueh $eh1s Ffequt &1, a1 39 51S o
A T TS € B4 6 STfehelt 1 I |

A manufacturer has three machine operators A, B and C. The first operator A produces

1% of defective items, whereas the other two operators B and C produces 5% and 7%
defective items respectively. A is on the job for 50% of the time, B on the job 30% of
the time and C on the job for 20% of the time. All the items are put into one stockpile
and then one item is chosen at random from this and is found to be defective. What is
the probability that it was produced by A ?

29. U fmiAT 5 I 9 10 TeHIA HRITRT bl B T TG & 3R Teh 3G o & T7 A 3R
B SATAT & | AT A % Yceh T S o ToTT H91el HRITK i 2 b 9 JLHeIeT HRIT i
2 ¢ M BT ISl & | T B % Ycdh F S o [oIC FHI SRR I | ¥ G
1Y -FHIA HRTR I 3 TS HH HET ISAT 8 | GHI &1 BRI H T i HH i o [T
gfdfe Tfeehan 8 Bve 1 THY ITeied & | Fmiar I T A o TS FTWI 15 AN T
T B o T A W R 10 1 ATH BT & | T A TR 1 B % fohae 1 1 SAfeehan
Y AN & fau, gfafes ot s =nfee 2 39 999 1 s Tume gwen & &9 o
fetRae 37 o7 R0 &t <hITSTT | Stfereherm & oft ST <hifSTT |

A manufacturer has employed 5 skilled men and 10 semi-skilled men and makes two
models A and B of an article. The making of one item of model A requires 2 hours
work by a skilled man and 2 hours work by a semi-skilled man. One item of model B
requires 1 hour by a skilled man and 3 hours by a semi-skilled man. No man is
expected to work more than 8 hours per day. The manufacturer’s profit on an item of
model A is ¥ 15 and on an item of model B is ¥ 10. How many of items of each model
should be made per day in order to maximize daily profit ? Formulate the above LPP
and solve it graphically and find the maximum profit.
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