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o 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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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 8
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

T T 1 Y 4 Toh o TeIeh ¥ 1 3T 1 ¢ |
Question numbers 1 to 4 carry 1 mark each.

1 Ifg A 3T B T & i 3 o o7 3TE & 3 |A| = 2 T AB = 21 B, @ [B| I OH
fafa |

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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Ife f(x) = x + 1%,3%%(&@ (x) T <HIRTT |

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

zd_ZX QX24
SR TR 325 = 1+(dx) 1 ST F =TT 1 I |

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

Ife T [T x-3187, y-378T AT 2-3187 T KA’ 90°, 135°, 45° o DIV §HKA 8 | 39 W@ h
fasp-shrams 3 HT |

YAl

39 Y@l 1 wfew wHisnt S iR S fawg (3, 4, 5) & e & aenafew 21 + 27 - 3k %
T R |

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,

Qs - §

SECTION - B

9 G 5 Y 12 ek o Tk I % 2 3o @ |

Question numbers 5 to 12 carry 2 marks each.

S i fop o @ik * ST R Wa * b = ab + 1 gRT UG ® (i) fg-3mam |@fsean
Bl =1 = (i) Al 7w fg-3mard 2, df 9 o8 wig=d gl a1 =8 2

Examine whether the operation * defined on R by a * b=ab + 1 is (i) a binary or not.
(1) if a binary operation, is it associative or not ?
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&



6. WAWWH’E2A—3B+5C=O,G€TB=[ 3 Jasn
i 2 0 -2

C=[71 }%'

) ) -2 20
Find a matrix A such that 2A — 3B + 5C = O, where B =[ 31 4} and

C_[zo—z}
L7 1 6l

tanZx + 4

7 i j secx

tanx+4

Id i j sin~! (2x) dx.

Find:j \ll—sin2xdx, %<x<§

OR

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

9. ki el y = e (a+ bx), NEH a, b W=s 311 7, I FElua i aret sreehat grfiertor
T HIRAT |

Form the differential equation representing the family of curves y = e2* (a + bx), where
a’ and ‘b’ are arbitrary constants.
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10 F¢ S AT |G 1 AN Teh HEH A &, 1 189G HIVT foh 37 a1 A o =R
afEToT A /3 B |
YT
aMea=2i+3+kb=1-2]+kamnd=—37+]+2k%, d [a b ] T@eHfm |
If the sum of two unit vectors is a unit vector, prove that the magnitude of their
difference is \/§
OR

—2?+1§andg=—3?+f+2f<,ﬁnd [ZBE]

11wk utE R W 1, 2, 3 ol 8 qwT 4, 5, 6 8 1 & forw 0 R, B 3w S R |
i T T B <l TS Sl A W T T AT T H Tt 87 Y e B @ ufenfya 8 | ma
HIFTT fob o1 3 1 T A qe B Todd 8 AR |

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.

12. UHh UM &l B: 91 3BT AT 2 | I “qr W fowd = 9" g1 U S%eldT &, dl
(i) 5 TR (ii) 3TTerehaH 5 AHETATY, hl TTREAATS FRIT-FAT BTl 2

YT
T ATGFeeh =R X 3l AIehdT 5 P(X) T TR & &, STaT ‘k” I3 9871 &
k , Ffex=0
2k, Ax=1
PX=0=9 3 afc=2
0, 31T

‘k’ <hT HIF AT Eﬁli\ﬁQ |
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’ is some number.

k . ifx=0
bex ] 2o ifx=1
(X=X)=9 3k, ifx=2

0, otherwise

i Determine the value of ‘k’.
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SECTION -C

9 G 13 9 23 o Tdeh Y9 h 4 376 3 |

Question numbers 13 to 23 carry 4 marks each.

13. fc@mu fh Fq=a RH R = {(a, b) : a < b} GRI INAIYG F&9 R WA  eheh 3, T

i T8 2 |

JAYAT
g FNMURB B £: N - N, f(x) = x2 + x + 1, G TRATNA &, T Teheh! %o g fobg
SATTDICH gl |

T £: N — S, &l S BeAd £ o1 IR 7, o1 Tfden™ o 3ma Hifs |

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) = x2 + x + 1 is one-one but not onto.
Find inverse of f: N — S, where S is range of f.

n

14. BA HIVT : tan~! 4x + tan™! 6x =7

AN

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

§ a2+2a 2a+1 1
| 15.  TRTeRT o TUTEHT o1 SR i, Rrg HIUfeh | 2a+1 a+2 1 |=(a—1)3,
i 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

+
- 16. afg log (x2 + y2) =2 tan! G)‘&ﬁ,?ﬁaﬁ QQﬁgxz:z—_}Xl.

A -y = a0, A S Hifie |

2102y = (Y dy _x+y
If log (x= +y*) =2 tan [x)’ showthatdx x—y
OR

— b find .
Ifxy—y* a,ﬁnddx
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3 y = (sin- 2 2, o forg Hifvre B (1 2> P aso

d? d
If y = (sin"!x)?, prove that (1 — x?) d_xg_ X Exx —2=0.

Toh y =~[3x — 2 1 37 TR -T@T 1 THIHT F1d HITC 1 [T 4x — 2y + 5 = 0 o FHTR
2 | Tt formg & sk W o 3rfirets w1 gefismter off 3 IR |

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
FTa hIfTT j X < dr.

X2+ 3x—

_ 3x+5
Find : j 24318

ﬁ@aﬁﬁqﬁff(x)dx jf(a x) dv, 37 flxsmx dx T T 3T HIRTT |

+ cos?

a a n
X sin x
Prove that j f(x) dx = j f(a — x) dx, hence evaluate 1 + cos2x
0 0 0

7 E%g [P.T.O.
&



21,

22

| 23,

L 65/1/1

Jrashet THIRT : x dy — y dx =+/x2 + y2 dx Sl g hIRNTE, fmmn g y =0 afgx = 1.
YAl

TR THIER ; (1 +x2)%xz+2xy74x220ﬁ€ﬁ@ﬁ'm,fézl'lﬂ'q'l%y(O)ZO.

Solve the differential equation : x dy — y dx =~/x% + y2 dx, given that y = 0 when x = 1.
OR
. . . 2 QX 2 . . .o, .
Solve the differential equation : (1 + x<) Tt 2xy — 4x< = 0, subject to the initial

condition y(0) = 0.

afe i +§+k 21 +5), 31 +2] —3kau i — 6] —k s famg A, B, € 3 D % fRufa
Tfee & 1 et {131 AB @1 CD o &= %1 Shiv 371d IS | ATd shifere fop o wfer
AB @ CD g & a1 7 |

If ?+3\+1A<, 2?+5]A, 3?+2]A—31A< 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.

2\, R 98 HH 3Td shifere foraes fere fam Tt ovsea 2

Tfdese Hid! 8 a1 &l |

l-x 7y—-14 z-3 7-Tx y—-5 6-z
3 a0 2 Myt 1 75

Find the value of A, so that the lines

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

s s
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SECTION — D

9 EEHT 24 8 29 % T Y % 6 3o @ |

Question numbers 24 to 29 carry 6 marks each.

1 11

24, m%A—ll 0 2]3&,?1“131138&%1@
i 311
" 31a: T wefe forepmr =61 & IfT

x+y+z=6

x+2z=17

3x+ty+z=12

HAYET
TRfTeh WishaTT GRI 1 STTRIE 1 Jide™ ATd Shiforg :

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

I 11
IfA= { 1 0 2 }, find A~!. Hence, solve the system of equations
31 1

xtyt+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 STRIATT SR & STRAARRR SART %1 2 m & 3T 8 m3 ST hl Teh T @at hl <ohl
1 fmfo e | afe G fmior § smew % ot % 70/m? 3R el W 3 45/m? =
T 2 A =AW G § S Teh hl T 7 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 m3. 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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FaTeher Taftr gru, BIgst ABC w1 85%el ST hifT, ST&T A(2, 5), B (4, 7) @21 C(6, 2)
s ABCH 3N € |
ST

AR iy 9, x-318 § S0 791 I 22 + y2 = 8x Td WA y2 = 4x % 37d: HFT
TeAadl &5 T et T HIRTT |

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.

famga3ti (2,2, - 1), (3, 4, 2) AAT(7, 0, 6) & T[ERA ATt FHAA o HICI o HIc( 19 HHIHLT [T
HIT | 371q: 37 FHAe T FHIHL 1T HiTC I g (4, 3, 1) § ToRAT 8 3R SR T

A % THR R |

YT

39 gHae 1 gew we s S st @ ¢ = (1+7) + 4 (5 2f k) @en fag
(-1, 3, —4) T 3TafdE AT 2 | 39 THaA W05 (2, 1, 4) & 1 T &« 6 gt off 7
HT |

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
%
r

AA A AA .
=(1+7) +2(i+27-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.

" =
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T FHHTAT o 9 i BRI A, B AT C & | SR A 1% FfeY0l Sep1gal i cqTe hidl
8, BRI B 5% T SRR C 7% F0l $h1gal &l 3ca1ed Hid & | A Tah 50% am &
3eaTeH Ll 7, B T 30% w3 € a6 20% T0 € 3c1e hid © | 9 A IcTe
Th @ ST ToTem STt ® 37 39 <& T Ag=san FHehrelt T8 T $ehTs (0T &1, 1 39 TS 6
A T STE 18 B4 5B Sifrehert s IR |

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 ?

U Fafar 5 H9e 9 10 SIS SR ! T T TEAT & 3T Teh IATG 6 & 97 A 37
B SATAT & | TAT A % Y¥eh T S o ToTT H91el SHRITR ol 2 62 o efeharel HRIT i
2 U M HET IS & | T B % TSH T SHMH h {10 I HRIX &l | 921 9
FY-FIAA HRIIR Sl 3 T B BT T80T 3 | GHI &1 BRI H T 1 HIH i o AT
gfdafe tfeehan 8 Gve 1 A9 IUeTed & | Fmiar Sl T A % TS FTWI 15 AW T
T B o Y% T W R 10 1 ATH BT & | THAT A 3R AT B 6 fohe i o1 Sferepan
AW HAM W e, sfafer fmior e =nfee ? 59 woa = s IO T9@n % 9§
ferRae 3 o7 R0 &t <hITSTT | Stferehem o 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 X 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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