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General Instructions :

(i)  All questions are compulsory.

(ii)

(iii)

(iv)

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.

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

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.

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

Qg - A
SECTION - A

T HE&IT 1 8 4 Toh o TeJsh ¥ 1 3T 1 ¢ |
Question numbers 1 to 4 carry 1 mark each.

Ifg A 3T B T & i 3 o o7 3TE & 3 |A| = 2 T AB = 21 ®, @ [B| I H
ferfem |

If A and B are square matrices of the same order 3, such that |A| = 2 and AB = 2I,
write the value of |B|.



2. ARfx) =x+ 1%,@%(&@ (x) T SHIFT |

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

3. mwwﬁw)czj—igz{w(%xz)} =Y HIfe I °Td T HITT |

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

4. FTC T @1 x-314, y-3T& qAT 2-31& H AW 90°, 135°, 45° 3 {0 S 2 | $9 @1 h
- fem-m S |

YAl

34 Y@ 1 wfew wHieRt S iR S fawg (3, 4, 5) @ e & aenEfew 21 + 27 - 3k %
TR 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,

gl - §

SECTION - B

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

Question numbers 5 to 12 carry 2 marks each.

5 S i fop o @ik * ST R Wa * b = ab + 1 gRT UG ® (i) fg-3mam |@fman
B A 7 (ii) afe 7w fg-anumd &, @ @ 95 "ie=d ant @ T 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 ?
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6. WAaﬁaﬁﬁqaﬁzA—aB+sc=o,aﬁB=[ 3 Ja@n
‘ 2 0 -2

C=[71 }%'

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

C_[zo—z}
L7 1 6l

SRS j _sectx

tanZx + 4

tanx+4

8. Waﬁﬁn:j I—sin2rdy, y<x<7

AT

Id i j sin”! (2x) dx.

Find:f \/1 —sin 2x dx, %<x<§

OR

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

9. ki PeT y = e (a+ bx), NEH a, b W= 31 7, I FEfUa S aret sreehat grfiertor
T I |

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, 3 @ A TR w1 A o o At A, @ fig SR 5 39 9 A o @
TiHTOT 3 B |
YT
afga=2i+3+kb=1-2]+kand=—37+]+2k%, d [a b ] @R
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]

11, T HiE fE WL, 2, 3 e TR qUT 4, 5, 6 8 W H foren W 2, I IS I § |
“HEHT qH B <l TS Bl A T T “TEAT ATl T H ot 87 <hl &1e1 B © uiTiyd 2 | 91
HIFTT fob o1 3 1 TreATE A qe B Todd 8 AT R |

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. U U ! B: 9R ISTAT AT 2 | Ife “I8 R fouq T " 8H U I%hardl 8, ol
(i) 5 FHATE (ii) STRIHAH 5 THAATG, hl TTRIhATT w11 BTt 2

Frean
T TG =R X 3l AehdT s P(X) T TR & &, ST&T ‘k’ I3 9871 &
k , Ifex=0
2k, AGx=1
PX=0=9 3, afgx=2
0, 3T

‘k’ <hT A9 JATd ili\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 ] 2 ifx=1
(X=X=9 3k, ifx=2

0, otherwise

Determine the value of ‘k’.

L 65/1/1 5 [P.T.O.



14,

15,

16,

L 65/1/1

LCLCR ]

SECTION -C

U9 &I 13 9 23 o TAh Y9 h 4 376 3 |

Question numbers 13 to 23 carry 4 marks each.

fe@msu fof = RE R = {(a, b) : a < b} G INWINT TY R TJcd I HhHh 7, T
Tafta T R |

Al
g MU RB B £: N - N, f(x) = x2 + x + 1, G TRATNA &, Th Teheh! o g fobg
JAT=BIGH &l |
T £: N — S, &l S BeAd £ o1 IR 7, o1 Tfden™ o} 31a 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) = x> + x + 1 is one-one but not onto.
Find inverse of f : N — S, where S is range of f.

n

BA IV : tan~! 4x + tan~! 6x = 4

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

a?+2a 2a+1 1
TROTeT o T[UTEHT <1 SR ohich, RIg MU | 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
7 log 2+ %) =2 tan 1 (¥, Frwten s L 1L
YT

A -y = a0, A S Hifie

2102y = (Y dy _x+y
If log (x= +y“) =2 tan (x)’ showthatd)C x—y
OR

— b find .
Ifxy—y* a,ﬁnddx



17. afgy = (sin"lx)? %, @t g hifse fo6 (1 —xz)j—i%—x%—z =0.

d? d
If y = (sin!x)?, prove that (1 — x?) Exg —Xx Exx _2=0.

18 o y =\[3x — 2 1 37 TIRI-TGT HT FHIHT TG I ST @ 4x — 2y + 5 = 0 o FHIRR
L3 ot g & s R arfircie ot EefteRer S 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
19, amaﬁﬁmj g

X2+ 3x—

_ 3x+5
Find : j 24318

+ cos?

20 ﬁ@aﬁﬁqﬁff(x)dx jf(a x) dx, 37 flxsmx dx T TH T HIRTT |

a a n
X sin x
Prove that j f(x) dx = j f(a— x) dx, hence evaluate 1 + cos2x
0 0 0
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22.
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3rashet THIRT : x dy — y dx =+/x2 + y2 dx Sl g hIRNTE, femmn g y =0 afgx = 1.
A

TR THIERT ; (1 +x2)%xz+2xy—4x2=oﬁgaaﬁﬁq,ﬁmw%ym):o.

Solve the differential equation : x dy — y dx =~/x* + y? 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 +2f —3kauni— 6] —k s famg A, B, € 3 D % fRufa
Tfee & @ T {137 AB TUT CD < &=l 31 IV 1A HIRT | 1 shifere fop @ wfew
AB @ CD g & a1 7 |

If ?+3\+1A<, 2?+5]A, 3?+2]A—31A< and ?~63\—1/%respectively 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.

A\ BT 918 | Td shifoTe foreres fere fe Tamd eivsea @

l-x 7y-14 z-3___7-7 ~5 6-— .
3x= yx =22 qen 3Xx=y1 = Sz,agﬂﬁamaﬁﬁnﬁw%%@mw

Tfdese Hid! 8 A1 &l |

l-x T7y—-14 z-3 7-Tx y—-5 6-z
3 a0 2 My T 1 T

Find the value of A, so that the lines

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



Qug -
SECTION — D

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

Question numbers 24 to 29 carry 6 marks each.

1 11

24, m%A—ll 0 2]3&,?1“131138&%1@
i 31 1

31a: Fr= wefiertor feemr &t 5 Hife

x+y+z=6

x+2z=17

3xty+z=12

JAar
TRfTeh WishaTT GRI 1 STTRIE 1 Sidei™ A1d shiforg :

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

! I 11
: IfA= { 1 02 }, find A~!. Hence, solve the system of equations
311

xty+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 SRR SR T SETHR AR BT 2 m TE 3 8 m? 31 bl Tk forft gaat ot eeht
1 Tmior e 2 | afg 3t 3 fmior & smem 6 fow 2 70/m?2 3R Eil W R 45/m? =
3T 2 O =8 @ & s T T AT R 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 ¥ 45 per square metre for the sides, what is the cost of least

expensive tank ?
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FaTsher faftr gru, BIgst ABC w1 85%el ST hifg, ST&T A(2, 5), B (4, 7) @21 C(6, 2)
s ABCH SN ¢ |
ST

AR iy &, x-318 § S0 791 I 22 + y2 = 8x Td WA y2 = 4x % 37d: | h
Tl &5 T St T4 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) TAT (7, 0, 6) & TSR ATcl FHAA o HICI o HIc( 19 HHIHLT [T
HITAT | 37q: 37 FHAe T FHIHL 1T hiTC A1 foeg (4, 3, 1) ¥ ToRAT 8 3R SR T

A % TR R |

CDE]

34 gHae 1 Few wen s Hirve st @ 7 = (1+7) + 4 (5 2f k) @en fag
(-1, 3, —4) T 3TafdE AT 2 | 39 THaA W o5 (2, 1, 4) & 1 T &« 6 gt off 7
e |

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
- NN N ATIIA .
r = (1 +]) + A (1 +2] —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
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T FHTAT % I i BRI A, B AT C & | SR A 1% FfeY0l Seh1gal i cqTe hidl
8, BRI B 5% T SRR C 7% TR0l $h1gal &l 316 Hid & | A Tah 50% am &
3eaTeH Ll 7, B T 30% w3 C % 20% T0 € 3c1e B © | A B IcTe
Th @ ST ToTem ATt B 37 39 <X T Ag=sa1 fHenrelt 18 T $oh1s (0T &1, 1 39 T 6
A T STE 18 814 3B SifRrehelt 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 Fufar 5 H9e 9 10 SIS SR ! T 9 TAT & 3T Teh IATE & & 97 A 37
B SATAT & | TAT A % Yeh T S o ToTT H91el SRITR i 2 2 o 1efehurel HRIT i
2 U M HET GSAT & | TAT B % YA T S h [o1C I HRIX &l | 92T
FY-FIAA HRIIR I 3 T M 1 9801 8 | GHI &1 BRI H T 1 HH i o AT
it STferehan 8 GU 1 THY UcTed & | THiaT Sl T A % T® TR 15 AW T
T3 B % T 1T W T 10 T ST BT 2 | T A ST AT B % foha i b1 S1ferehem
Y UM % e, wfafer i e =mfze 7 59 y97 =61 Waes Some guen % &9 4§
ferRae 37 o7 R0 &t <hITSTT | Stferehm = ft T <hITSTT |

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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