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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.
o Please write down the Serial Number of the question before attempting it.

o 15 minute time has been allotted to read this question paper. The question paper will
be distributed at 10.15 am. 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.
MATHEMATICS
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T 45 :

(i) T IeT HAEE E

(ii) 39 Y97-97 §29 Y97 & 5l R @el 4 fayifoaa & - 37, &, G a9 ¢ | @S A 54 Y97 8
74 @ 3% U 37% FT 3 | GUS F 4 8 Y97 & o770 G J9% ¢l A& FT13 | @8 T 7
11 357 & 574 @ 3% R 37 &1 8 | @V T 7 6 397 8 [578 @ 39% &: & F1 8 |

(iii) @E 37 H T} F¥] 3 IR T ¥Ieg;, T I I7aT I 1 STeTHAFIR 150 71 Gt & |

(iv) QO T-97 G ey T8 8 | R i @ve 7 & 1 J97, QU8 & 3 Jo1 4, U8 T % 3
¥E1 7 79T @V @ & 3 ¥l § Sl faweq & | 07 g4t 3el 7, 8 39 v &

faaeq 8T FATE |
(v) FTPeIT & FINT F HFHIT T&T & | Ila AV §l, a ITT TGTIHIT TRIGET TIT
gHa 8 |
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
queslions.

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

gig - A
SECTION - A

T T 1 T 4 T o Tedeh I 1 375 ST 2 |
Question numbers 1 to 4 carry 1 mark each.

1. AfC A 3B TH & i 3% O 31meyg & 3 |A| = 2 9971 AB = 21 2, 1 [B| &I AN
ferfta |

If A and B are square matrices of the same order 3, such that |A| = 2 and AB = 2I,
write the value of |B|.
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9 Wﬁf(x)=x+1%,?h%(foﬂ(x)mﬁm|

Iff(x)=x+1, find % (fof) (x).

2)4
3. mw:atﬁamxzi—g:{l +[g§) } <1 Shife 9 =1d F1d hHif |

2 214
Find the order and the degree of the differential equation x? %x% = {1 F (%) } :

4, afe Ueh WG x-3187, y-3A8T AUT 2-31&1 A SHHI: 90°, 135°, 45° % IV ST & | 39 1T &

feep - sma hifor |

T
36 @ 1 Hiew Fisr i IR S faeg (3, 4, 5) B o & qen afewm 27 + 2§ — 3k %
THIH 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 21 + 2}'\ -3k,

Qg —-¢

SECTION - B

U9 HEIT 5 Y 12 A & Ui U9 5 2 37 # |

Question numbers 5 to 12 carry 2 marks each.

5. Sitg i o F GfFE * SR Wa * b = ab + 1 gR1 aRwfya & () fy-snerd dfen
Bt 1 7 (i) e 7w T -3 2, 91 w1 95 we=d gt 41 T 2

Examine whether the operation * defined on R by a * b =ab + 1 is (i) a binary or not.
(ii) if a binary operation, is it associative or not ?
65/1/1 3 [P.T.O.



WWW.CdI].gl'DOSS.CO[Il

EDUGROSS

WISDOMISING KNOWLEDBE

o -2 20
6. WAWWE&ZA—3B+SC=O,WE=[314]?[2”
2 0 =22 |
C‘[? 1 6]%|
Find a matrix A such that 2A — 3B + 5C = O, where B = [_

_[20—2]
©=5lr 1L 8

2 2 0
314Ja“d

ﬁmﬁﬁ‘ﬂlf sin ! (2x) dx.

Find : f \Il—stxdx <x<—

OR

Find : f sin1(2x) dx.

9. ahiH P y=e? (a+ bx), HH a, b T=S 3= B, HI FAEd S aren sraswhet FHiww
EICEIEL
Form the differential equation representing the family of curves y = e** (a + bx), where

a’ and ‘b’ are arbitrary constants.
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10. e 3 umes et 1 I U A qiey &, o fag Sifse 6 39 91 wfest & s &

gfwToT A3 B |
HAYAT

aMea=2i+3)+kb=1i-2j+kamc=—-3i+]+2k? @ [ab | smeifa
If the sum of two unit vectors is a unit vector, prove that the magnitude of their
difference isxﬁ.

OR

C=-31+]+2k find [2 8 <].

= A
=1

= SR S B 0B
Ifa=2i+3j+k b=i-2j+kand

11, weh iEm S w1, 2, 3 et W@ @ 4, 5, 6 B W1 A forgn T B, i Iur 9 2 |
“HEIT GH B 1 BT Bl A B 9 “HE ol U1 ° fordt 87 o men B | witiie 2 | 3
HifSTe fop =71 3 G TreAd A qUT B Tda & A1 T |
A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event “number

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

12. UH UM &I B: R IS A1 2 | I o8 T fown gen " BAT U g%dd 7, dl
(i) 5 TheTaTY (i) 3tfereham 5 Bbetard, shi wiRrehard e - &nft 2

Y
T ATg 5 T X T Wil sied P(X) 7 5o @ B, & ‘k° e vemn € :
k , afex=0
2%, Afex=1
PX=0= m TE
0, =AY

‘k’ &1 W F1d shIfT |
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
ok ifx=1
PX=X)=9 3k ifx=2

0, otherwise

2

Determine the value of ‘k’.
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13.

14.

15.

16.

65/1/1

gl -4
SECTION-C

G HEAT 13 ¥ 23 % YAF U % 4 3h 2 |

Question numbers 13 to 23 carry 4 marks each.

feamsu % aq=a R ¥ R = {(a, b) : a < b} gRI TRING He9 R Tqed 9 T &, W
wofhd TE 2 |

Y41
fog AT B £: N > N, flx) =22 + x + 1, G IRAG &, Teh Teheh! e & fobg
FTeBICeh T8 |
G £: N — S, F&T S Bei {1 GRER 2, o1 Tl i J1d Hife |

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.

BA I - tan! 4x + tan ! 6x =%
Solve : tan ! 4x + tan ! 6x = %
a?+2a 2a+1 1
TfUTeR] % TG 1 SN Hteh, g HIMTRE | 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 1

d
e log (x2 + y?) =2 tan™! @]s‘r,a‘rmﬁq%ﬁ%—i%.
YT
At -y =3, A Yo A |

d -
If log (x* + y?) =2 tan! eg, show that axz = H :
OR

IfxY—y*=ab ﬁnd%rx-
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2
7. Ay =(sin PR, A Rg B e (1) T - -2 =0,
If y = (sin 'x)?, prove that (1 — xz)_X dy 9 =0,

¥ dx

18. Tk y =~[3x— 2 I 39 Tq-X@1 HT FHISH T HIAT 1 W@ 4x — 2y + 5 = 0 T FHR
2 | e foreg 9 9k W S FAfirets ot HeeRn Wi S i |

Find the equation of tangent to the curve y = A/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.

19. amiﬁﬁrqf 3x+5 g dx.

x2+3x—

3x+5

Fid: | g

a d
20, mﬁﬁq%ff(x)dpff(a—x)dx, :mf XY oo e SR |

1 + cosZx
0 0
a a T
Xsinx
Prove that f f(x) dx = f f(a — x) dx, hence evaluate FTEEE—T
0 0 0

65/1/1 7 [P.T.O.
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21.

22,

23.

3TFhel TR : x dy — y dx =+/x2 + y dx I & HIfSY, feam @ y =0 afg x = 1.
HAYAT

bl FHR ; (1 +x2)%xx+ 2xy — 4x? = 0 % g shifee, fem mam 8 y(0) = 0.

Solve the differential equation : x dy — y dx =~/x? + y2 dx, given that y =0 when x = 1.

OR

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

condition y(0) = 0.

afe i+ +k 21+5), 30 + 2] - 3kami- 6] —k wm: MR A, B, C 3k D% fRafa
Hfest 81 a1 901 W13 AB U1 CD % = 1 107 F1d hIfT | FTd shifere foh = gfew

— —> .
AB @91 CD 8@ 2 a1 921 |

If i+ j\ + ﬁ 2 + Sj\, 37 + 23'\ _3kand - 6]{\ —k 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.

)\ 1 9 HH 31T shitore forgres fore foe Yl e #

gftese ! & 91 7 |

: . 1=x Ty-14 z-3 = _¥-5 6%
Find the value of A, so that the lines 3 - - g adTm =T =g

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

65/1/1 8
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gis - ¢
SECTION-D

9 G124 9 29 % TH T 6 6 35 8 |

Question numbers 24 to 29 carry 6 marks each.

L L Al

24. a&A{l 0 2}@,@Almﬁﬁm
311

3ﬁﬁm3W%HWﬁﬁmﬂﬁﬁﬂ£ﬁmz
Xty+tz=6
x+2z=7
x+y+z=12
YAl
iy Gfsraat g e strege w1 afaeim sra Hifo ;

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

(1 1.
IfA=| 1 0 2 | find A”'. Hence, solve the system of equations
3 1 ]

xty+tz=6,x+2z="7, 3x+yhz=12
OR

Find the inverse of the following matrix using elementary operations.
1 2 -2
A [ -1 3 70 ]
0 =2 1

25. SRR YR 9 AR S ohi 2 m T&l 3T 8 m3 3aA i Ush o1 @5 61 Toh
&1 fomior e 2 | gfe 3hi 3 fmio § smam & fau ¥ 70/m? 3t Sel | 3 45/m2 =99
3T 3 Al *AdH @ | s+ Iohl hl oTd F1 2 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 ¥ 45 per square metre for the sides, what is the cost of least

expensive tank ?

65/1/1 9 [P.T.O.
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26. T ot g, By ABC %1 85t Sd Shife, SiEl A2, 5), B (4, 7) @91 C(6, 2)
fryst ABC H 3 2 |
Fa

Tt I 9, x-318 § S 9°1 99 22 + y2 = 8x Td WA y2 = 4x % 3id: 9T &
a8 1 &A%e T4 hifT |
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

x2+ y? = 8x and inside of the parabola y? = 4x.

27. fa=g3ti (2,2, 1), (3,4, 2) F1(7, 0, 6) | TR Tt HHAT o HIG F HIdTd TR A
I | 37d: 39 FHA 1 FHIHT T4 QS 95 (4, 3, 1) T AT 2 I SR IH

ool o THT= & |

FHYET

30 a1 wfen e s St st v 7= (+]) + 4 (3 2] k) aen fig
(-1, 3, —4) Tl JATGE AT 2 | T8 THAA W 195 (2, 1, 4) | B4 T &« i gt o 1
I |

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 vector equation of the plane that contains the lines
T=(1+]7) + 1 (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.

65/1/1 10
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28.

29.

65/1/1

T iAo T 1 HHT A, B A1 C § | SRR A 1% JCYUl SH1eal I TS Hd]
2, SRR B 5% 791 SR C 7% Ffq0l 3eh1sai 1 3cTed &id & | A fadk 50% @ &
IeaTeH T 7, B T 30% @ 9 C Tk 20% T0g & 3eamed d § | AT Hed STe
Tsh & ST ToTaT SITaT & 37 38 & & I1ges FehTell T8 U 318 A(qUl &, ol 34 318 &
A BRI S1TE T8 B 3h1 TTfehaT 317 shifere |

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 ?

T THIAT 5 HE I 10 THHIS HRTRI 1 HH T IEAT & 3 Teh 3G h & 1 A 3R
B SHTAT 8 | TAT A % Teieh T S % foIT H9et SRR i 2 92 HHI HHER 6
2 G2 %M HET USdl & | T B & TAH A S b [T FI SR Hl 1 9271
AU -FISA HRR I 3 TS HH FHAT TS0 2 | QA1 &1 R H T Sl HM B & forg
yfifea siftreraw 8 Bve &1 v I9eTed B | Fmiar &1 790 A &% TOH TR 15AW
T B % WeIsh T 9 Z 10 1 1Y B & | AT A 3R TG B % e i w1 arferepan
& HAH % fore, wfafer fmto e =mfew 2 59 w3 1 e Tome a9en % €9 °
ferftan 3 oo g Bt ifsre | rfermas @y «ff sma Aifer |

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.

11



