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e Please check that this question paper contains 12 printed pages.

e (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.

e Please check that this question paper contains 26 questions.

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

e 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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AT 13397 :

@) qH e SR E

(i) YT ST F A 1% 59 Jo7-97 7§ 26 Jo7 & |

(ii)) ©US 3 F I 1 - 6 T% 37 TY-IN T J97 § 3N % Jo7 & [o7g

1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-ITH [ IJHR & J97 & 3K J9% J97 & forw
4 37% [FERa & |

(W) GUE G FYH 20 - 26 T JH-IHII JHR & J97 & 3K J% 97 & fow
6 3% [FaRa & /

(vi) IR TG IREY FX7 & G FHIT 97 BT HHH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

(iii) Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

(v) Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.
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Qug A
SECTION A

T GEIT ] G 6 TF II9F J97 HT 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. o8 3l HIHU 1A hITST ST a5k y = cx + c2 bl H&idd hidl & |

Find the differential equation representing the curve y = cx + c2.

2. T sTaa FHieRtur 1 AHThA Uk T :
(1+y?)dx—(tanly—-x)dy=0
Write the integrating factor of the following differential equation :
(1+y?)dx—(tanly—-x)dy=0

2 3
3. 3 A- 7, @ A~ fafaw |
5 -2
2 3 3
If A= , then write A .
5 -2
— —
4 aﬁg):/i\+23'\—1/;,b=2/i\+3\+1239ﬂc=5?—4§+31§%,?ﬁ
- -
(A+Db).c = AE A HIA |
- A A A A A - A A A
Ifa=i+2j—k,b=2 +j+k and c=51i—-4j + 3k, then find
-5 > —
the valueof (a +b ). c.

5. T @ % fis-edmal @i faieg

_3, y-4 2-z

3 1
Write the direction ratios of the following line :

_3, y—4 2-1z

3 1

65/3/P 3 P.T.O.
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6. & .(b x a) o Ry |

%
Write the value of E) (b x ?).

Qs d
SECTION B

o7 GEIT7 & 19 T T4 Fo7 F 4 HFH E |
Question numbers 7 to 19 carry 4 marks each.

7. U Jd $IfT

j (yJeot x +/tan x ) dx

Evaluate :

j (yJeot x +/tan x ) dx

8. 3Td <hifT -
3
jx3—1dx
X +X
Find :
3
jx3—1dx
X +X
9. W%W%QA,B,CHWDﬁq%@ﬁHF@TW:4?+5f+f<,
Sk, 31 +9] +4k AN 4] + 5 + k) E, TAaE F |

Show that four points A, B, C and D whose position vectors are
AN A A A A A A AN A :

41 +5j +k, —j —k, 31 +9j +4k and 4(-i + j + k) respectively

are coplanar.

65/3/P 4
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10. fe@mu fo f=ffea g W@ 99aei™ 3 :

x—-a+d y-a z-a-d 3 x-b+c y-b z-b-c

o-—0 o o+0 B—-7vy B B+y

AT

THAA 5x — 4y + 7z — 13 = 0 3R y-31& & o= I 10T Fq1d T |

Show that the following two lines are coplanar :

x—a+d _y-a _ z—a-—d and x—-b+c _ y—-b _ z—b-c
a—9 a o+0 B—v B B+y
OR

Find the acute angle between the plane 5x — 4y + 7z — 13 = 0 and the
y-axis.

11. A3 B 90-aH ¥ Tsh IH i 3BT & & deh foh 378 H his Uh I W IR
T I TEAT T B @ hl S el ol | 9 A @A B YE B, A B H

S oh1 STfRrehar & 8 2

T
Teh UTH ol di9 IR 3IDTE o G0 | TeT A 91 B &l 9 TR I gieniya
fopam T R -

A : TE 3IDTA W T 5 3R o IV T HAT 6 The AT |
B : &l IBTA W HE&AT 3 AT 4 The BT |

Ife A &1 °gfed 841 fean T 2, 9o B sh WTiRishdn T shifTu |

A and B throw a die alternatively till one of them gets a number greater
than four and wins the game. If A starts the game, what is the
probability of B winning ?

OR

A die is thrown three times. Events A and B are defined as below :
A : 5 on the first and 6 on the second throw.
B : 3 or 4 on the third throw.

Find the probability of B, given that A has already occurred.

65/3/P 5 P.T.O.
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12.

13.

14.

15.

65/3/P

RO o TorEH! o S § fEfafea #i fag HiN
1 X x+1
2x x(x —1) x(x +1) = 6x2 (1-x2)
3x(1-x) x(x-1)x-2) xx+1D(x-1)
Using the properties of determinants, prove the following :
1 X x+1
2x x(x —1) x(x+1) |=6x%(1-x?)
3x(1-x) x(x-1)x-2) xx+1D(x-1)

I x = a sin 2t (1 + cos 2t) AAT y = B cos 2t (1 — cos 2t) 3, I <ursy T
ﬂ = Etant.
dx o

If x = asin 2t (1 + cos 2t) and y = B cos 2t (1 — cos 2t), show that

ﬂ = Etant.
dx o
ﬂTﬂili\HQ :

d 4 x-x71
— CoS
dx X + x_1
Find :
d 1l x— x 1
— COS
dx x+x 1
x = 1 R F=fafgd s fix) &1 x o A& 3Tahars JTd HINT
_1|: . 1+x :| x
cos™ |sin,[—— [+X
2
Find the derivative of the following function f(x) w.r.t. x,at x =1 :

_1|: . 1+x :| x
COos sm,—— |[+X
\ 2
6
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16. U F1d HIfTT :

/2

Zsin X
. dx
9sinx | 9cosx

0

HAAAT

HH Td hIT

3/2
I | x . cos(nx) | dx
0

Evaluate :

/2

Zsin X
. dx
9sinx | 9cosx

0

OR

Evaluate :
3/2
j | x . cos(nx) | dx
0

17. U A & I 99 Thtad i g, o foamei A, Bden C & faemfedi 4
T YT 31U Higg § AN T | I8 39 T | YA <fshd TS A 5
FI & IA, THhU-J&dh T gohl TN WA ST HAW: T 20, T 15 3R
T 5 g | ST 8 | faemer A9 25 O % O, 12 ThU-gE U9
34 gooh T UEA SITA o<, fq@merd B3 22 e & 9, 15 Thy-g&ieh
Td 28 gooh UM U T IR forame™ C 3 26 1 & o, 18 Thu-J&deh
Td 36 B TN WeZel TS S | ITTSYET H1 JANT Hish, I8 A HIfT 3 37
ferenfernt = ufa feemer foramn e arfsla fopam |
39 TR i TS o SAEIeH § fommieRit # ford Fei o1 S g 8 2

65/3/P 7 P.T.O.
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To raise money for an orphanage, students of three schools A, B and C
organised an exhibition in their locality, where they sold paper bags,
scrap-books and pastel sheets made by them using recycled paper, at the
rate of ¥ 20, ¥ 15 and ¥ 5 per unit respectively. School A sold 25 paper
bags, 12 scrap-books and 34 pastel sheets. School B sold 22 paper bags,
15 scrap-books and 28 pastel sheets while School C sold 26 paper bags, 18
scrap-books and 36 pastel sheets. Using matrices, find the total amount

raised by each school.

By such exhibition, which values are generated in the students ?

18. fug Fifvu :

2 tan™! a-b tan > | = cos~1| 25X TD cos X + b
a+b 2 a+ b cos x

AT
frafafaa st x & fou ga i -
tan~! X2 + tan™1 X +2 :E, |x|<1.
Xx—-3 X+ 3 4
Prove that :
2 tan™! a-b tan > | = cos~l| 25X TD cos X + b
a+b 2 a+ bcos x
OR

Solve the following for x :
tan~! X2 + tan™1 X +2 :£,|x|<1.
X -3 xX+3 4

65/3/P 8
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2 0 1
19. IR A=|2 1 3|8 WA —5A+161 3d T |
1 -1 0
2 0 1
IfA=|2 1 3| findA-5A+161L
1 -1 0

Qs 9
SECTION C

J97 G&IT 20 T 26 TF Jodb J97 & 6 3 & /

Question numbers 20 to 26 carry 6 marks each.

20. U HEETe™ & 40% faeneff semem™ § @ & 3 arhl & aet ®d & | 9y *
I U BEEE T T a9t 50% B9 A U (30ft) & 3fiof i & aem amet @A
aTell | had 30% BT & A U (Jft) Ired A 7 | 99 & I B Th SH
IgoA A1 WA g 3R IR Sl g b 3T A U (oft) e fRem B
TTRreRdT T HITT T I8 o SEmErE 2§ |

40% students of a college reside in hostel and the remaining reside
outside. At the end of the year, 50% of the hostelers got A grade while
from outside students, only 30% got A grade in the examination. At the
end of the year, a student of the college was chosen at random and was
found to have gotten A grade. What is the probability that the selected

student was a hosteler ?

65/3/P 9 P.T.O.
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21. A % IEG W, T SR HI SHUTT 9 AfdiTh SARRAT hl TaTd
ST TRl 8, Fih 39 GHT hal Uk SRSl ol GUTGHT ql faawer St
Bl ® | SAT%hH g i St Ua foxfla gueneti & SR 98 10 ¥ 3AfYh
fafs =il sl TaTd T8 of Tehal 8 | U8t o YA | I a8 [ Th
ey femem # 300 AU T 80 Uhel I TEITST Hehd 8, AT Th Higall feem #
400 U F 50 Yohel ol TEATSA Hehal & | SThUTA ol I HIAAT & foh Uldfed
HH-T-HH 3400 AU I 680 Yohel I TEWTAHT BT | SThUTA i Afdfed T 225
Tsh 69 1 3R T 200 Th AfGAT I 3 BN | A1d HITC Srepurel foha gew @
forat Afged wm W @ o dTEaE & 9 4 FH-GHA Ui A U2 | 39 IH
=1 Weash U GHEAT SR U g & HIT |

The postmaster of a local post office wishes to hire extra helpers during

the Deepawali season, because of a large increase in the volume of mail
handling and delivery. Because of the limited office space and the
budgetary conditions, the number of temporary helpers must not exceed
10. According to past experience, a man can handle 300 letters and 80
packages per day, on the average, and a woman can handle 400 letters
and 50 packets per day. The postmaster believes that the daily volume of
extra mail and packages will be no less than 3400 and 680 respectively. A
man receives I 225 a day and a woman receives ¥ 200 a day. How many
men and women helpers should be hired to keep the pay-roll at a
minimum ? Formulate an LPP and solve it graphically.

22. AfC ®eH f: R —» R UNWING 2 flx) = 2x — 8 GRI 997 %o g : R — R ufenfya
2 g(x) = x3 + 5 g, dl (fog) ™! (x) &1 HH 4 HIfTT |

AT

e 6 A = Q x Q, Tafh Q &Yt Uiy Temsti o1 Tq=™ § a « Ueh fgamemd
afspar 8 S AW Tt (a, b), (¢, d) € A & € (a, b) * (¢, d) = (ac, b + ad) T
gifyg 8,

()  A¥ dcHH TG [Td hioT |
(i) AW cpuvi Fa¥a Fd I |

65/3/P 10
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If the function f : R —» R be defined by f(x) = 2x — 3 and g : R - R by
g(x) = x3 + 5, then find the value of (fog) ! (x).

OR

Let A = Q x Q, where Q is the set of all rational numbers, and * be a
binary operation defined on A by

(a, b) * (c, d) = (ac, b + ad), for all (a, b) (¢, d) € A.

Find

(1) the identity element in A.

(i1) the invertible element of A.

23. A B fix) = 2x3 - 9Imx2 + 12m2x + 1, T&(m > 0, p AAT q W HAN: I=AH
M 3R a9 7 9o LT 8, &8l p2 = q 8, 9 m 1 JF 1 SIS |

If the function f(x) = 2x3 — 9mx2 + 12m?2x + 1, where m > 0 attains its
maximum and minimum at p and q respectively such that p2 = q, then

find the value of m.

24. UH gt et T@IeT F FA I IRA FHIHW! [TA KN ST qA-fog § A
W E |
AT
guiize b 3raehel wHtROl 2xyj—§=x2+3y2 IUE § 3R $EeT g A
HIfT |

Find the differential equation for all the straight lines, which are at a
unit distance from the origin.

OR

Show that the differential equation 2xy? = x2 +3y2 is homogeneous
X

and solve it.

65/3/P 11 P.T.O.
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25. 39 Wad, 1 fag (1,0, 0) 3 (0, 1,0)ﬁwé6mwax+y=3@§aﬂ
IV STAT 8, o F6 o (¢oh-STIATd TG HIMIT, qAT THq 1 Frffeptor ot 3
i |

Find the direction ratios of the normal to the plane, which passes through
the points (1, 0, 0) and (0, 1, 0) and makes angle g with the plane
x +y = 3. Also find the equation of the plane.

26. TUThH AU @, WAy =2+x, y=2—x3Mx =27 foR &7 &1 &% 710
HIT |

Using integration, find the area of the region bounded by the lines
y=2+%x, y=2—-xand x = 2.
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