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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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T 3397 :

(i) @ g7 I E

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

(iii) T A I 1 - 6 T 37 Tg-3H FIc7 Fo7 & 3N A% ¥4 & forg
1 37% [AEiRa & |

(iv) TGET FIHT 719 % JH-3R 1 JBR & 97 8 3R I9% 97 & fow
4 37% [FeiRa & 1

W) GUE G FYH 20 - 26 T JH-3H Il JHR & J97 & 3K J9% 97 & fow
6 3% [RERT & /

(vi) IR [TGT IREY X & Y8 FIT 97 %] HHF G 16T |

General Instructions :

)
(ii)
(iit)

(iv)

(v)

(vi)

65/3/P

All questions are compulsory.
Please check that this question paper contains 26 questions.

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

1 mark each.

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

4 marks each.

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

6 marks each.

Please write down the serial number of the question before attempting it.
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Qs A
SECTION A

T GEIT ] G 6 TF II9F G H1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

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

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

2. T sTaha 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~ fafem |
5 -2
2 3 B
If A= , then write A .
5 -2
— —
4 aﬁ?:?+2f—ﬁ,b=2?+§+f<awc=5?—4f+3f<%,?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-erdmal @i faReg

_3, y-4 2-z

3 1
Write the direction ratios of the following line :

_3, y—4 2-7z

3 1
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6. a.(b x a) uH faRau |

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

Qs d
SECTION B

o7 GEIT7 & 19 T F9Fb Fo7 F 4 3 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 49 +4k AN 4] + 5 + k) E, TAaE F |

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

41 +5j +k, —j —k, 31 +9j +4k and 4(-1i + j + k) respectively

are coplanar.
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10. fe@msy o fF=fafea @ W@Td a9ael &

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 o 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 I i 3DTd & 56 b foh 378 4 his Ush I W IR
T I TEAT T B @ bl S el odl | A A T S YE B, A B H
Sta Y grreRdr w8 ?

ST
Th 9 I 9 91 3BT o GO0 H T2, A 991 B <l T yer 9 gftenfyg
IERIRIPIE

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

Ife A &1 "gfed A1 fean T B, @ 9o B sh WTiRishd1 T shifsTu |

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 QB365 - Questioh Bank Software P.T.O.
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12. HRUERI o TUTEHT & FE @ Fefafea @ g Fi

1 X x+1
2x x(x-1) x(x+1) = 6x2 (1 —x2)
3x(1-x) x(x-1D((x-2) x(x+1)(x-1)
Using the properties of determinants, prove the following :
1 X x+1
2x x(x-1) x(x+1) = 6x2 (1 —x2)
3x(1-x) x(x-1D((x-2) x(x+1)(x-1)

13. I x = o sin 2t (1 + cos 2t) AU y = B cos 2t (1 — cos 2t) 3, I <urse 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
14. 31d $ITIT ;

d _1 x —x1

— cos

dx erx_1

Find :

d 1 x—x1

— cos

dx x+x 1

15. x=1WR F=fifad wem fix) &1 x & AU el JTd HINT

_1|: . 1+X} <

cos stT + X

Find the derivative of the following function f(x) w.r.t. x,at x =1 :

cos_{sinW/“TX } + x*

65/3/P QB365 - Questioh Bank Software
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A F1d hifT

w2

zsin X
. dx
9sinx | 9cosx

0

HAAAT

HH T hIT

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

Evaluate :

w2

zsin X
. dx
9sinx | 9cosx

0
OR

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

Teh IS o folt &9 Uahfrd id 34, @4 foemer™i A, Baen C @ oo 3

T YT 31U Higg § AN 1 | I8 39 T | YA Sfshd TS A 5
FI & IA, ThU-J&d T gohl TMH WA ST AW T 20, T 15 3R
T 5 g | o1 8 | faemer AT 25 O % O, 12 ThU-gE U9
34 gooh UMM UEA SITA o<, fqamerd B3 22 e & 9, 15 Thy-g&ieh

Td 28 Foeh UM UEed IS AN foame™ CH 26 FITH o Iad, 18 Thy-g&ieh
Td 36 Booh TN U T S | STSET T AT Hich, Tg TTq HISTT foh 37

et 3 ufa e foraan o= 31fa fora |
39 TR i TS o SAEIeH § fommieRit # ford Fei o1 S g 8 2
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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 ?

ferg Shifsre -

2 tan™! a-b tan > | = cog~l| 2LEXTD AU
a+b 2 a + b cos x

AT
frafafaa =t x & fou ga Sifve -
tan~! X8 + tan™! by :E, |x|<1.
Xx—-3 X+ 3 4
Prove that :
2 tan™! a-b tan > | = cog~l| 2L3XTD cosx +b
a+b 2 a+ bcos x
OR

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

QB365 - Questioh Bank Software
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2 0 1
19. IR A=|2 1 3|8 WA -5A+161 3 VT |
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 Jcdb J97 & 6 b & /

Question numbers 20 to 26 carry 6 marks each.

20. U HEETe™ & 40% faenefl SEmem 8 8 & 3 arhl & 9et @®d & | 9y *
I U BEEE H &1 9t 50% B A g (30ft) & 3fiof i & ar amet @A
aTel § | had 30% B & A US (Uft) Ired A 7 | 99 & I H TH SH
IgA A1 WA g IR I Il 7 b 3T A U (oft) e foRem 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 QB365 - Questioh Bank Software P.T.O.
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Aurect % IcHd W, TIH STHER 1 SHUTA $S ATTH ARl i HATT
ST TRl 8, Fih 39 GHT hal Uk SRSl bl THTGHT qol faawer St
Bl ? | SAhH g i it ua foxfla gueneti & SR 98 10 ¥ 3AfYh
fafs =il sl TaTd T8 of Tehal 8 | U8t o 3TIVd | I 1d § [ Th
ey femem # 300 A<l T 80 Uhel I TEWTST Hehd 8, AT Tk Higall fedem
400 U F 50 Yohel ol TEATSA Hehal & | STUTA bl Ig 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 fohad gew @
forat Afgamd wm W @ o dEaE & 9 A FH-GHA Ui S U2 | 39 uH
1 IRgeh TUTHT THET 4T UTH R & Shiloig |

The postmaster of a local post office wishes to_hire extra helpers during

the Deepawali season, because of a large inerease 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.

Ife e\ £: R — R IRWYT 8 f(x) = 2x — 3 gRT 41 %eld g : R — R uiwiiva
2 g(x) = x3 + 5 g, dl (fog) ™! (x) &1 HH T4 IS |

AT

e 6 A = Q x Q, Tafh Q &Yt ufEy Teasti o1 Tq= § a « Ueh fgamemd
Afspar 8 S AW THt (a, b), (¢, d) € A & € (a, b) * (¢, d) = (ac, b + ad) T
gifyg 8, @

()  A¥ dcHHe TSI [T T |
(i) AW cpuvi Fe¥a Fd I |
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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 f(x) = 2x3 - 9Imx2 + 12m2x + 1, T&m > 0, p AT q W HA: I=AH
M 3R a9 7 9Ted LT 8, S8l p2 = q 8, 9 m ol HIF I I |

If the function f(x) = 2x3 — 9mx? + 12m2x + 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. UHl gt et T@ISl & FA I SHA GHIRW [A KN ST qA-fog § A
W E |
Srera
guiize b 3raehel wHtROl 2xyg—i:x2+3y2 IUE § 3R $EeT §A A
HfT |

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 QB365 - Questiori Bank Software P.T.O.
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25. 39 @Wad, 1 fog (1,0, 0) 3 (0, 1,0)ﬁwé6mwax+y=3@§aﬂ
IV FTAT 8, o F6 o (¢eh-STIITd FTA ShIMIT, T THa 1 FHffeptor 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 g @, WAy =2+x, y=2—x 3N x =27 foR &3 &1 &% 710
HIT |

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

65/3/P QB365 - Questio¥? Bank Software
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QUESTION PAPER CODE 65/3/P
EXPECTED ANSWERS/VALUE POINTS

SECTION - A
Marks
dx X _tan_ly y
dy 1+y° 1+y° >m
LF. = o'y Ysm
|A|=-19 Yom
1 (-2 -5
A_lz—— 1
19 (—3 2} /2m
d
X
y=X ﬂ + ﬂ 2 Yam
dx dx
x+3 y—-4 z-2
0 3 1 /am
D.Rsare0, 3, -1 Yam
a-(bxa)=|abal=0 Im
i+b =31+ 3] am
[@+0)c =3 m
SECTION - B
Here AB = —4i-6)-2k
AC = —i+4j+3k 1%m
AD = -—8i—j+3k
32
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For them to be coplanar, [XB A_>C A_i)} =0 1’2m
-4 -6 -2
e.|-1 4 3 |=-60+126-66=0 y
2m
-8 -1 3
. Points A, B, C and D are coplanar Yam

Here |b—-c—(a—d) b—a b+c—(a+d)
a—29 o a+d 22m

By § B+y

b-a b-a b+c—a-d
=2 o o a+d C,—>C, +C,

Yam
p p B+y
=0 (-. C, and C, are identical) 2m
Hence given lines are coplanar Yam
OR
D.R” of normal to the plane are 5, —4, 7 Im
D.R”ofy—axis : 0, 1,0 Vom
If 0 is the angle between the plane and y—axis, then
Gin 0 — a,a,+b/b,+c c,
Ja2 b2 +¢? \Jal + b2+ c2 tm
310 o
—4
0 =sin'| ——
[3@ j
. Acuteangle is sin ‘l[ij ]
| 310 am

33
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9. Let E be the event of getting number greater than 4

and P(E) :g

W | —

P(E) =

21 (2}3 1 (2}5 1
=— =4 —| =4+ —| —F .. o0
33 (3) 3 \3) 3

OR

A={(5,6,1),(5,6,2),(5,6,3),(5,6,4), (5,6,5), (5,6, 6),}

1
=-—> P(B)=P (getting 3 or 4 on the third throw)

P(A) = 6x6 36

ANB={(5,6.3).(5,6,4 P(ANB)= 2 -
NB=1{(5,6,3),(5,6,4)} = al 6x6x6 108
PB/A——P(AGB)_l

BA= by "3

[x=x" (xP-1
= COS = COS
0 vy o[22 - o [52)

=n—2tan 'x
ﬂ B 2
dx 1+ x?

34
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-1 . 1+x X

. 1
Letu = cos‘l{smwf ;X}; v = x*

y=u-tyv
dy _du dv
dx dx dx

. /1+x 1 yio I+x
u = CcoS <sin = coS |cos:| ——
2 2 2
_ T 1+x
2 2

do_ 1 (i)

dx 221+ x
v=x"
. logv = xlogx
lﬁ:x-l+110gx:1+logx
v dx X
dv
—=x"(1+1logx
dx ( g ) ....................................... (i1)

dy 1

— = +x* (1+log x

dx 242 Jl+x (1-+1og x)

35
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% 2sinx
I=—7— i
.([ S 5 g dX 0
% 2sin(§—x] . .
=j —dx usingj(x)dx=jf(a—x)dx
0 251n(7—x] +2cos(5—xj 0 0
% COS X
e [ (i
0 2T +2
Adding (i) and (ii),
7 %
21= [1dx =[x] =2
.([ dx [x]0 5
= 1= kil
4
OR
%
I = ||xcos(mx)|dx
0
P %
= Ixcosnxdx—j X cOS T X dx
0 /4

3
[xsinnx}% ?sinnxdx_[xsinnx}%_‘_f—sinnx
T 0 % % T

T T

0

L+L[cosnx]%+ i+i+L[cosnx]%
2n w’ ° 2n 21w %

1 1 3 1
——— + —+—+0
2n w 2 2n

36
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13. I= I(\/cotx+\/tan x) dx

COS X + sin X
:I dx

4/sin X cos X Im

_[ cosx+smx) dx
\/1 1- 2smxcotx) Im

_\/_J‘\/l COS X + sin X dX

1
smx—cosx />m
Put sinx—cosx=t = (cosx+sinx)dx=dt Yam
I = = in"~"'
\/Esm t+c¢ Vm
2 sin " (sin x — cos x) + ¢ Yam

x —1 x+1
14. I=Im I(l—mjdx Im

_ .[ X +1 dx v
xix +1i
=x-1I

x+1 A Bx+C 1 1-x

Let =—+ =—+
xix2+li X x> +1 x x2+1 I'm
g I_J'—

1
dx logx—zlog‘x +l‘+tan X Im

g I:x—10g|x|+%log‘x2+l‘—tan1x+c Yam

37
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25 12 34 20

15. B|22 15 28 15
C\26 18 36 5

850
=1 805
970

Any relevant value

o (|8

a+b

X

1- n —

b xj 5 a+b 2
tan— | = cos

X

2

2

X
a+b—atan25+btan2

= COS

DO | RO | 4

X
a+b+atan25—btan2

all—tan’> |+b|1+tan’ >
_1 2 2

a (lwttan2 Xj +b (1 —tan® Xj
2 2

= COS

= COS

,|acosx+b
— COS {—m-—7-——
a+bcosx

38
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OR
L x=2 S x+2 T
tan + tan = —
X -3 Xx+3 4
X—2 xX+2
+
tan”! x-3 x+3 | _®m
_x—2.x+2 4 12m
Xx—3 x+3
tan”’ 2x* —12 _ T )
5 4 1%2m
2x% —12 TN xz—z .
-5 2 /2m
7
X = |—
2
For writing no solution as | X |<1 Yam
2 0 2 0 5 ~1 2
A'=|2 1 3 2 1 3 (=19 -2 5 2m
1 -1 0 | [— () 0o -1 -2
5 -1 2 10 0 5 16 0 O
A*-5A+161=|9 -2 5 |—-|10 5 15|+] 0 16 0 I'm
0o -1 -2 5 -5 0 0 0 16
11 -1 -3
= -1 9 -10 lm
-5 4 14
39
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18.  Takingx fromR ,x (x—1) fromR and(x+1) fromC,

1 X 1
A=x>x-DE+D| 2 x-11
-3 x-2 1

C,>C,-xC,; C,>C,-C,

1 0 0

= x> xX*-1) 2 -1-x -1
-3 4x-2 4
—1(1+ -1

= x*(x*-1) 1+
4x —2 4

= 6x° (1-x%)

dx : .
19. a:a[—2sm2tsm2t+2cos2t(1+cos2t)]

%:[B[Zsin2tcos2t—(1—cos2t)-25in2t)]

g_(gj/(gj_ B(2sin 4t —2sin 2t)
dx dt dt (x(2 cos4t+2cos 2t)

B 2cos3tsint P
= .= = tant
o 2cos3tcost a
SECTION-C
20.  y=2+x (i)
y=2-x (i)
x=2 (iit),
40
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y, is the value of y from (i) o
and y, is the value of'y from (ii)

2

Required Area= I(Y1 ~y,)dx / I m
0 Sy
/'(fz’.»
' - correct graph 1+1+1m
2
= I{(2+X)_(2 - x)fdx correct shading I m
0
2 2 2
=2J.xdx=2{—} vm
0 2 0
= 4 sq. units Yam
21.  Lettheequationoflinebe y=mx+c 1’2m
the line is at unit distance from the origin
e |2 \p o c=lom? 1%m
1+m’
. y:mx+1[1+m2 .................................. (1) Im
dy
dx m
dy dy\’
Ty=x—+.[1+| —
Y dx [dx} Im
OR
y 2
1+3] =
dy _ x*+3y" [XJ ...................... () I'm
dx 2 xy 2(y}
X
41
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Differential equation is homogeneous

Puty=vx

dv  1+v?
X — =
dx 2v

2v dx
= dv=| —
I [1+V2J Y X

= 10g‘1+v2‘ = log| x|+ 1logc

= 1+v? = c¢cx

2
= H{XJ =cx or X +y ' =cx
X

22.  Let x be the manhelpers and y be the woman helpers

Payroll: Z=225x+200y
Subject to constraints :
x+y<10

3x +4y >34

8x +5y>68

x>0,y>0

e

42
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1% m

1m

1m

1m

vam

1m

Vx4 =2 m

correct graph :

2m
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At A [0, %} Z (A) =Rs. 2720

AtB(6,4), Z(B)=Rs.2150 Minimum
34
AtC[?,OJ, Z (C) =Rs. 2550

Minimum Z = Rs.2150at (6, 4)
[Feasible region is unbounded and to check minimum
ofZ, 225x + 200y <2150

corresponding line is outside of the shaded region|

Equation ofplane passing through (1, 0, 0)
a(x—1)+b(y—-0)+c(z-0)=0
or ax+by+tcz—a=0.....cccoiiiiiiiniiinnn. (1)

Plane (i) passes throgh (0, 1, 0)

b—a = 0, (i1)
T
Angle between plane (i) and plane x +y=3is 1
T a+b
Cos — =

4 Ja’+b 4+ 2

3 a+b

1
= — =
V2 i+l V2

= a+b=,a’+b*+c?

= 2a=.2a"+c> (using ii)
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. Equation (i) becomes
a(x-1)+a(y-0)t~2a(z-0)=0
= X+yi\/§z—1=0

D.R" of the normalis1,1, £ V2

24.  Let E, E, and E be the events such that
E, : students residing in hostel
E, : students residing outside hostel

E, : students getting ‘A’ grade

40 50
P(E1 = m, P(E/E1 = m

60 30
P(Ez) = m , P(E/Ez) = m

P (El) - P (E/El)
P(E,)-P(E/E,)+P(E,) P(E/E,)

P(E /E) =

40 50

1005100
40 50+30 60

X X
100 100 100 100

25. Let y=(fog) (x) [sayy=h(x)]
=flg(®)] = f(x*+5)
=2x*+5)-3

=2x3+7
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. _; y_7= -1
. X—J 5 h™(y)
. _1_3 X_7
. (fog) —1/ 5

Let (x, y) be the identity element in Q % Q, then

OR

(a,b) * (x,y) = (a,b) = (x,y)*(a,b) ¥ (a,b)eQxQ
= (ax,b+ay) = (a,b)
= a=ax and b =b+ay
= x=1and y =0
(1, 0) is the identity element in Q x Q

Let (a, b) be the invertible element in Q % Q, then

there exists (o, ) € Q x Q such that
(a.b)* (0. B)= (. ) * (2, b) = (1. 0)
= (aa,b+a[3)=(l,0)

= azl, B=—E
a

the invertible element in A is [l , — EJ
a a

f(x)=2x-9mx*+12m*x+ 1, m>0

f(x) =6x*— 18 mx + 12 m?

f(x) = 12x— 18 m

For Max. or minimum, f(x)=0—= 6x*— 18 mx + 12 m? =0
—(x—2m)(x—m) =0

= X=mor 2m
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Atx=m, f'(x)=12m— 18m=—-ve = Xx=mis a maxima Im
Atx=2m, f'(x)=24m—-18m =+ ve = x=2m is manimum I m
p=mand q=2m Y2m

Givenp’=q > m’=2m = m*-2m=0
= m=0,2

= m=2 as m>0 Yam
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