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e Please check that this question paper contains 11 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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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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Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

ﬁﬂ%ﬁ@awaﬁwﬁ(x+y)wmﬁﬁﬁﬁ11:

X 5 3 -4 7 6
2 + =
7 y —3] 1 2 15 14

Find the value of (x + y) from the following matrix equation :

X 5 3 -4 7 6
2 + =
7 y—3 1 2 15 14

3 sTaere wHieRtur o U el hife 9 =T 1 ITHA T hIfTT

()]

Find the sum of the degree and the order for the following differential
equation :

(&)

1 STaehal AUl T AHThTH T[UTeh 1A hITT :

xlogxd—y +y=2logx
dx

Find the integrating factor of the following differential equation :

Xlogxd—y +y=2logx
dx

3 P.T.O.



- : : —
4. WRW 2=31 +x] AM b=21+]+yk TR @eaq 2 19 |2 |=| b | ,
ql y T HF 19 hifoT |

= A DA A A
The vectors a=31i +xj and b=2i+j+yk are mutually

%
perpendicular. If | 2 |=| b |, then find the value of y.

5. AR | A |=a?, @ = w1 9F F@ AR
|12 xi|>+|axj|®+|a xk|?
If |E> | = a, then find the value of the following :
- A2
i

- A - A
| a x +|a><J|2+|a><k|2

6. @i X;2 _Y=3 _ 2= o uhdet 2x — 2y + z— 5 = 0% S 1 B0 0

5 4
1A hITTT |
. . X—-2 y—3 z—-4
Find the angle 0, between the line 3 - 5 - 4 and the plane
2x—2y+z-5=0.
Qs d
SECTION B

Jo7 GEIT7 & 19 T 4P Jo7 F 4 37 & |
Question numbers 7 to 19 carry 4 marks each.

7. T IR 34 el A fasam s= it tg@ & foe gfd 1 T 30,000
HLAT B | TEE 3T T T AT YW =1 hl A 9 UgIs W & Hidl = oo
fore a8 378 = i T8 TR 1 2% I HLar 7 IR «rehl TR Tk fASht S o
STHT AT & g 1 TR | Sl gl )@ 3R ZE 1 HhIThN o &4 9
I T | 3% i § U Tehaq gfava =t faemn =nfee, fSa@ 6 o =1 ufa
A1 3 T 1,800 I & |
g fafy &, =99 g §1d hINT | TR A9 UET Hi=d & o6 36 TR o 3%
=l g o1 =1Te ?

65/1/B 4




A trust caring for handicapped children gets ¥ 30,000 every month from
its donors. The trust spends half of the funds received for medical and
educational care of the children and for that it charges 2% of the spent
amount from them, and deposits the balance amount in a private bank to
get the money multiplied so that in future the trust goes on functioning
regularly. What percent of interest should the trust get from the bank to
get a total of ¥ 1,800 every month ?

Use matrix method, to find the rate of interest. Do you think people
should donate to such trusts ?

8.  x o WM Fa <hifsre, frwes forg

sin [cot™1(x + 1)] = cos (tan™! x).

AT
= =1 farg il
9sin1 S _ tan 11T = T
5 31 4

Find the value of x, if
sin [cot~1(x + 1)] = cos (tan~! x).
OR

Prove the following :

2 sin~! 3 _ tan—1 17 _r
5 31 4

a b c
9. I a+b+c# 0%, |b ¢ a|=0 g, dl ARG o UIGHT I FAT
c a b
Wﬁl@@ﬁlﬁ%a:b:c.
a b c
Ifa+b+c# 0and |b ¢ a |=0, then using properties of

¢ a b
determinants, prove that a =b =c.

65/1/B 5 P.T.O.



10.

11.

12.

13.

14.

65/1/B

1 -1 0
URIEe Ulth |ishaTsT o S H A7 §a ki, Il A=| 2 5 3

0 2 1
1 -1 0
IfA=| 2 5 3 |, find A~! using elementary row transformations.
0 2 1

AT fx) = x —|x - x2|, x € [- 1, 1]. 30 [-1, 1] 4 =8 fog (3fe 1 2),
T ShIfT &l 98 %ol SFad ? |

Let f(x) = x —|x — x?|, x € [- 1, 1]. Find the point of discontinuity,
(if any), of this function on [- 1, 1].

X 2 2
e y =log X 3, a1 Tag Fifse T x3d—y:[xg—y) .
a + bx dxz dx
_ x ) sd’ _ (_dy ?
Ify—log[a+bxj , prove that x d? —(X& - yj .

sec_l{z 21 1] & 1-x2 o =Y x=% T ITThHAS T hIT |
2 _

Find the derivative of sec_l( 5

]w.r.t. 1-x% at x:%.

2x° -1
HH F1d hIfT
n/2
(5sinx + 3COSX]
- dx
sinx + cos X
0
YT
3 <hifo

1
loglogx + dx
I { oo <logx>2}



15.

16.

17.

65/1/B

Evaluate :

n/2
5sinx + 3cos x
sinX + cos X
0
OR
Find :

loglogx + 1
(log x)?

HH F1d hIToT
x dx
l+xtanx
Find :

x dx
l+xtanx

A 19 i

4
X dx
j (x-1x%+1)

4
X dx
j (x-1Dx%+1)

Find :

Ife s s ABC % 3§ A3, - 1, 2), B(1, - 1, - 3) A2 C(4, — 3, D &, @

I o |Wa % TFead Ueh e H1e Hd ity |

Find a unit vector perpendicular to the plane of triangle ABC, where the

coordinates of its vertices are A(3, — 1, 2), B(1, — 1, - 3) and C(4, — 3, 1).

7

P.T.O.



18. Wefl x + 1=2y=—-122 3 x =y + 2 = 62— 6 % &9 s a9 gl F1q
i |

HAAT

fag P(a, b, ¢) § EHdl YZ 3R ZX W A g @ PL a9 PM ST 9 2 |
TaqA OLM o1 THIhl FTd <hIfST |

Find the shortest distance between the lines x + 1 = 2y = — 12z and
X=y+2=6z-6.
OR

From the point P(a, b, ¢), perpendiculars PL. and PM are drawn to YZ and
ZX planes respectively. Find the equation of the plane OLM.

19. fgug se7 & 3 7diewli § 9, A 2 AHAATSTl o I sl WREhRdT, 3 THAAISTi o
9T T TTRIRdT ST 9 THT & | Tedeh T80T H Ahardl shl TTRIRdT 10 i |

AT

T el H 3 AT AT 5 HIehl g & | hosl H § AGosdl Th g Heprall ATl
7, 3T 3T T A1 i o 91g YH: Horsl § W ¢ It 8 | 35 o1 e fohg
T1 1 QAN TG Horw H STell Il 8 a1 Haw § ¥ Agesd & e (fomr
gfceemaaT &) freprefl STt @ | 39 T TGl b AT TT % B ohl STTIehdl AT
HIfT |

In 3 trials of a binomial distribution, the probability of exactly
2 successes is 9 times the probability of 3 successes. Find the probability
of success in each trial.

OR

An urn contains 3 red and 5 black balls. A ball is drawn at random, its
colour is noted and returned to the urn. Moreover, 2 additional balls of
the colour noted down, are put in the urn and then two balls are drawn at
random (without replacement) from the urn. Find the probability that
both the balls drawn are of red colour.

65/1/B 8



T us |
SECTION C

Y97 GEIT 20 G 26 % J39% J97 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20. WA (0, 1,2, 3,4,5,6) H, T fgemand afshan « 39 yR qitamiva 2
a+b, I a+b<7

a* _{a+b—7, I a+b>7

afshan « o fote dfseen wmeft forfge qen foag Sifse i s (0) 38 d@fshen =1

TeEHS 8 3T Ag=d 1 Tcdeh 999 a = 0, 39 TR IhAv &, fh 7 — a,
a 1 Ifda| 2 |

On the set {0, 1, 2, 3, 4, 5, 6}, a binary operation * is defined as :
a+b, if a+b<7
axb=

a+b-7, if a+b>7

Write the operation table of the operation * and prove that zero is the
identity for this operation and each element a # 0 of the set is invertible
with 7 — a being the inverse of a.

21.  <rlEd §+§=1%mwwﬁa@ﬁaﬂwﬁwaﬁmaﬁ
Hie, Feeh =M &6 318 1 G U g |

Find the maximum area of an isosceles triangle inscribed in the ellipse

2 2
)1(_6 + y? =1 with its vertex at one end of the major axis.

22. W%%W@{(x,y):x2+y2s4,x+y22}§m§|ﬁ3§37ﬂ
FABSA [T HINT |

Find the area of the region {(x, y) : x> + y> < 4, x + y = 2}, using the

method of integration.

65/1/B 9 P.T.O.



23.

24.

25.

65/1/B

(X2+y2)dy=xydx.zlﬁy(l)= 1qen y(x0)=eﬁ, ﬁxowmmaﬁﬁq |

AT

eﬂawaﬁwg—y +ytan x = 3% + x° tan X, X # gw%ﬁwsﬁm

X

ﬁﬁﬂz,ﬁmw%%y=oaﬁx=g%|

xZ+y)dy=xydx. Ify(1)=1andy (xq) = e, then find the value of x,.

OR

Find the particular solution of the differential equation

dy +ytan x = 3x% + x> tan x, X # E,giventhaty:OWhenx: Ly
2 3

dx

39 fag o Frame Fma e &t fomgati A3, 4, 1) 3R B(5, 1, 6) ®i fira™
areft @, fomgati P2, 1, 2), Q(3, 1, 0) AT R(4, — 2, 1) 8 TR I a1t THAA
&1 Hredt 2 |

Find the coordinates of the point where the line through the points
A(3, 4, 1) and B(5, 1, 6) crosses the plane determined by the points
P2, 1, 2),Q(3, 1,0) and R(4, — 2, 1).

AT foh Toh ISRl Ush U1 3BT & | Ife 38 137 2 <hl T30 9Ied Bl &,
I8 T figeh &1 9 91 3BTerar & 3R foal il T e & 7 | At 39 3,
4,591 6 ! G&AT I Bl 7, A1 98 fUah ol Teh IR ISTAAT 2 AR Ig A1
A 2 34 fod o1 e W g3 | Al 34 Sk Uk Tud W g3, Al 36k g
3BT T YT W 3,4, 537 6 I &I shl TTRrehal o7 B 2

AT

Th Ahh TR A A fh 98 5 H 8 3 X 9 94T & | 98 Ush I1H <hl
IDAAT & I Faddr g oF I8 W A et 91 4 3 | 3Ehl ARkl A1
HIFT o 98 W A il T aedg 4 48 B |

10



26.

65/1/B

Suppose a boy throws a die. If he gets a 1 or 2, he tosses a coin three
times and notes down the number of heads. If he gets 3, 4, 5 or 6 he
tosses the coin once and notes down whether a head or a tail is obtained.
If he obtains exactly one head, what is the probability that he obtained 3,
4,5, or 6 with the die ?

OR

A man is known to speak truth 3 out of 5 times. He throws a die and
reports that it is 4. Find the probability that it is actually a 4.

UTHIOT $ATeh B Ueh SAMMH & HUST W aTett I3 Wi ITgdl & | 3Heh 9™
FA T 57,600 h1 Gt 9 20 TMAT o T 1 TAM 7 | fooret & =e areht wh
T3 &1 geF T 3,600 8 3R Y | T aTell Teh W I Ged T 2,400 B |
a8 fooielt @ =e dTefl Uk #3fie S=et T 220 1 o9 9 819 4 IoH dielt T
T3 =R T 180 1 &Y HATAT 2 | AF AT fh o8 @it 78 aeft wefii &t
99 GehdT 8 | AfUehad oy ARId A & 39T ¥ 98 0! Gt I foha Tehw
Y AN ? IUUTH ohl Teh 1Rgeh TUTHA THET SR TT% T & hIfT |

A dealer in a rural area wishes to purchase some sewing machines. He
has only ¥ 57,600 to invest and has space for at most 20 items. An

electronic machine costs him ¥ 3,600 and a manually operated machine
costs ¥ 2,400. He can sell an electronic machine at a profit of ¥ 220 and a
manually operated machine at a profit of ¥ 180. Assuming that he can
sell all the machines that he buys, how should he invest his money in
order to maximize his profit ? Make it as a LPP and solve it graphically.

11
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Series SSO HIE,
Code No. 65/2/B
A F.
Roll No. ﬁ%ﬂﬁg@ﬁ TR F

Candidates must write the Code on the
title page of the answer-book.

o HUA AT H A foh 38 Y97 H Yigd I8 11 ¢ |
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T 10.15 & foham ST@I | 10.15 S F 10.30 &S b DTH sl TIH-UT I Tl
3R 38 A % GHF d IA-YIEIhT T HIg IR a1 faE |

e Please check that this question paper contains 11 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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HTHTT (3397

i) G I IHTH &

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

(iii) T 7 I 1 - 6 a% 37 Tg-3T FIc Fo7 & 3N A% ¥4 & forg
1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37 [H9Ra & 1

W) GUE G FYH 20 - 26 T JH-IH Il JHR & I97 & 3K I9% 97 & fow
6 37% [HERT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH 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.

65/2/B 5



Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

65/2/B

- . . -
RS 2=31 +x) A b=2i+)+yk TER Gwaq 8 19 | & |=| b | &,
Tl y &1 O 1A HiT |

> N A DA A A
The vectors a=31 +xj and b=2i+j+yk are mutually

_)
perpendicular. If | 2 |=] b |, then find the value of y.

A | 2 |=a®, @ FE o 9 w6 IR

- A - A - A
|a><1|2+|a><J|2+|a><k|2

If | Pt | = a, then find the value of the following :

12 xi|2+]axjl>+|a xk|?
@ X;2 - y;?’ - Z;4 TS GHAA 2% — 2y + z — 5 = 0 o SI< o1 ShIT 0
A I |
Find the angle 6, between the line xX—2_J ;3 = z—4 and the plane

2x -2y +z-5=0.

frfefaa o1egg Tt ¥ (x + y) 1 AH 14 HIWT :

X 5 3 -4 7 6
2 + =
7 y -3 1 2| |15 14
Find the value of (x + y) from the following matrix equation :
[x 5 | 3 -4] [7 6 |
2 + =
7 y-3 1 2 15 14

P.T.O.



5. T sraea gHientr & fou sHehl hife 9 =T 1 TTHA T4 ShIlNT

9 \4
d |[dy
222 1=z0
dx || dx?
Find the sum of the degree and the order for the following differential
equation :

(&)

6. T STahel THiRIUT 1 AHTERG TUTh T hITTT

xlogxd—y +y=2logx
dx

Find the integrating factor of the following differential equation :

xlogxd—y +y=2logx
dx

Qus d
SECTION B

JoT GEIT7 G 19 % I JoH7 & 4 P & |

Question numbers 7 to 19 carry 4 marks each.

1 -1 0
7.  URiTes ufw Gfseansti o v @ A7 3 hife, afe A=| 2 5 3
0 2 1
1 -1 0
IfA=| 2 5 3 |, find Al using elementary row transformations.
0 2 1

65/2/B 4



10.

11.

65/2/B

qH f(x) = x —|x — x2|, x e [- 1, 1]. IS [-1, 1]133_8'%'% (afs »1E 2),

3Td hIfNT T8 I8 %o 319ad 2 |

Let f(x) = x —|x — x|, x € [~ 1, 1]. Find the point of discontinuity,

(if any), of this function on [- 1, 1].

X 2 2

AR y—log| X | 2, 7 fag Hifm B x5 Y [xﬂ_yj.
dx? dx

d_y(d_yy)

dx? dx '

sec_1(2 21 J & (1-x2 & Ty x=% T ITThHAS T iU |
<2

a + bx

Ify=1
Y Og[a+bx

Find the derivative of sec_l( 5

A 19 <hIT

n/2

5sinx + 3cosx
- dx
sinXxX + cos X

0

AT

ElTH@ﬁIQ:

1
loglogx + dx
,[ { 808 (logx)z}

Evaluate :
n/2

5sinx + 3cosx
- dx
sinXxX + cos X

0

OR
Find :

1
loglogx + dx
j [ o <logx>2}

X
j , prove that x3

2x° -1

jw.r.t. 1-x2 at x=%.

P.T.O.



12.

13.

65/2/B

Teh IE 394 gra13T & fashetmt s <l @@ & fo ufq °18 T 30,000 Ied
FHAT 7 | TEC 30 TR T LT I =i <l ST 9 Ugls W T Hidl & o
foTe a8 378 = i g TR H1 2% Ied HT g AR drehl TR T Fsft o o
ST hal & e i Uiy O agial gl W iR TR S hMwN gare §9 4
Td Goh | T I o O foha wfawa =t e =nfge, fSem &t o =t gfa
A1 A T 1,800 I & |

aegg fafy &, =9 g 9ma AT | = 9 WET | § R 39 SRR % e
I gH <1 =TT 2

A trust caring for handicapped children gets ¥ 30,000 every month from

its donors. The trust spends half of the funds received for medical and
educational care of the children and for that it charges 2% of the spent

amount from them, and deposits the balance amount in a private bank to
get the money multiplied so that in future the trust goes on functioning
regularly. What percent of interest should the trust get from the bank to
get a total of ¥ 1,800 every month ?

Use matrix method, to find the rate of interest. Do you think people
should donate to such trusts ?

x T AF J1d hifse, frees g

sin [cot~1(x + 1)] = cos (tan~! x).

AT
= =t fag hifu
2 sin~! 3 _ tan—! 17 —
5 31 4

Find the value of x, if

sin [cot~1(x + 1)] = cos (tan™! x).

OR
Prove the following :
9sin 12 _tan1 L = T
5 31 4



a b ¢
14. Zlﬁa+b+c;é0%,?[9ﬂ b c a :0%,@%@%{@1@@%
c a b
Wﬁl@ﬁﬁﬂ%a=b=c.
a b c
Ifa+b+c# 0and |b ¢ a |=0, then using properties of

c a b
determinants, prove that a =b = c.

15. e wh Byst ABC % 3fif A3, - 1, 2), B(1, - 1, — 3) @91 C(4, — 3, 1) &, I
IS & T o TEEd Ueh WA |G AT I |

Find a unit vector perpendicular to the plane of triangle ABC, where the
coordinates of its vertices are A(3, — 1, 2), B(1, -1, - 3) and C(4, — 3, 1).

16. Wﬁx+1=2y=—1223ﬁ'{x=y+2=62—6a3®|n|'={ﬁfékidl-laﬁilﬁ
hITTT |

AT

fag P(a, b, ¢) § THdAl YZ 3R ZX W A g @ PL 9 PM ST 91 2 |
I OLM o1 HieuT 1d I |

Find the shortest distance between the lines x + 1 = 2y = — 12z and

X=y+2=6z-6.

OR

From the point P(a, b, ¢), perpendiculars PL and PM are drawn to YZ and
ZX planes respectively. Find the equation of the plane OLM.

65/2/B 7 P.T.O.



17.

18.

19.

65/2/B

fgug &1 & 3 Tfiervn | |, T 2 ABAAISA o UM sl TRIehdl, 3 TGS o
9T <h1 ITRIAT ST 9 THT 3 | Tcdieh T0&A0T T Fohatdl shl TTRIehdT 1A ShIfTT |

YT

T HAY H 3 AT AT 5 HIcAl TG & | hor™l § 8 ATgesdq1 T g Rt Sl
7, 3T SHHI T A1 L o 1€ YH: Ho™l § W & Il g | 39 &g Are fohy
T 61 g AN TG HaAs H STell It & a7 o™l § § Agesal af fie (fom
Shreee T o) el STt @ 1 39 g1 TGl o AT U1 % B ehl WTRRkAl [
i |

In 3 trials of a binomial distribution, the probability of exactly
2 successes is 9 times the probability of 3 successes. Find the probability

of success in each trial.
OR

An urn contains 3 red and 5 black balls. A ball is drawn at random, its
colour is noted and returned to the urn. Moreover, 2 additional balls of
the colour noted down, are put in the urn and then two balls are drawn at
random (without replacement) from the urn. Find the probability that
both the balls drawn are of red colour.

A FTd shifT

( x dx

J l+xtanx
Find :

¥ x dx

J l+xtanx
HH F1d I

X4

d
x-1)x2+1) *

Find :

.
X4

d
x-1)x2+1) *




T us |
SECTION C

Y97 GEIT 20 G 26 % J39% J97 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20. TUTheH O & M 8 ((x, y) :x2+y2 < 4, x +y = 2} G 94 & &l
A 1A I |

Find the area of the region {(x, y) : x> + y> < 4, x + y = 2}, using the

method of integration.

21. (X2+y2)dy:xydx.€|ﬁy(1): 1 y(xo):e_aﬁ, ?ﬁxowumam?ﬁﬁq |

HAYAT

aawwﬂwg—y +ytan x = 3x? + x> tan x, X # gwﬁﬁwwm

X

aﬁﬁn,f&mw%%yzoaﬁx:gél

(x> +y?) dy = xy dx. If y (1) = 1 and y (%) = e, then find the value of x,,.

OR

Find the particular solution of the differential equation

dy +ytan x = 3x% + x> tan x, X # E,giventhaty:Owhenx: L
2 3

dx

22. 39 fomg % Faume Fa HINT ST fomgati A3, 4, 1) 3R B(5, 1, 6) 1 o™
areft @, fomgati P(2, 1, 2), Q(3, 1, 0) A4 R(4, — 2, 1) ¥ e I Tt THAA
&l Hredt 7 |

Find the coordinates of the point where the line through the points
A(3, 4, 1) and B(5, 1, 6) crosses the plane determined by the points
P2, 1, 2),Q(3, 1, 0) and R(4, — 2, 1).

65/2/B 9 P.T.O.



23.

24.

25.

65/2/B

== {0, 1, 2, 3, 4, 5, 6) H, Uk fganard Gfspan « 59 gehr aftfig 2 -
a+b, ?Ilﬁ a+b<7
a+b-17, EI'ETI a+b=>7

Tfshan « o fotu dfsean wreft fefge qen foag ifse fo6 s (0) 38 =@fshen =1
TeEHe 8 3TN A= 1 YA T9d a = 0, 39 TR kAU 8, fh 7 - a,
a %1 Ifdaim g |

On the set {0, 1, 2, 3, 4, 5, 6}, a binary operation :* is defined as :
a+b, if a+b<7
a*b:
a+b-7, if a+b>7

axb=

Write the operation table of the operation * and prove that zero is the
identity for this operation and each element a # 0 of the set is invertible
with 7 — a being the inverse of a.

2

2 d (ol o
e )1(_6+y?:1 o A I8 wuigag BYS &1 Aftehan &FwA ¥q

hifoe, fSeent S < 3787 o1 Uk U B |

Find the maximum area of an isosceles triangle inscribed in the ellipse

2 2
)1(_6 + y? =1 with its vertex at one end of the major axis.

UTHIOT SATh § Teh ST $© HUST € ATelt TIfH Tl Imgdr 8 | 35 9™
FA T 57,600 h1 Yt 9 20 HHT o T 1 TIM 2 | et & =e areht T
T3 1 goF T 3,600 B 3N B ¥ T aTell Tk T H Ged T 2,400 7 |
g fooielt 9 I arel T WRfiF S=eht T 220 1 A9 9 819 ¥ I dredl Teh
T3 SRt T 180 T Y HUTAT B | M AT foh a8 @l 7 |sft asfi =t
99 Gehdl 8 | SATUehad oy ARId & & Ie9T T I8 0T gt 1 fhg TR
T T ? IWUH hl Teh IRgeh TNUTHA THET SR TT% gRT & ShifoiT |

A dealer in a rural area wishes to purchase some sewing machines. He
has only ¥ 57,600 to invest and has space for at most 20 items. An

electronic machine costs him ¥ 3,600 and a manually operated machine
costs ¥ 2,400. He can sell an electronic machine at a profit of ¥ 220 and a
manually operated machine at a profit of ¥ 180. Assuming that he can

sell all the machines that he buys, how should he invest his money in
order to maximize his profit ? Make it as a LPP and solve it graphically.

10



26.

65/2/B

T foh Teh ATSohT Ueh UTET 3BT & | I 38 137 2 <hl &A1 e 8t 7, dt
I8 Ueh b ol i 9 3BT & 3R ol bl T e =ar 2 | Ife 39 3,
4,591 6 <h! &A1 ITd Bl 8, dl 98 [Hdh i Teh aR 3IJTAAT & X Ig IS
A 2 3 G A1 e W g3 | AR IW Ik T @ W g1, Al I8k g
3IDTA T IE W 3, 4,591 6 JTed &I <hl JTRehdr &1 8 2

AT

Th AT F IR T Ad e fh a8 5 0 8 3 IX Gc¥ SicAdl & | 98 Teh U8 <l
3IBTAAT & 3R Faetrar & f6 I8 W T el @A 4 & | Sk UTRiekal Hd
T fop 8 W A el It aEdd H 4 € B |

Suppose a boy throws a die. If he gets a 1 or 2, he tosses a coin three
times and notes down the number of heads. If he gets 3, 4, 5 or 6 he
tosses the coin once and notes down whether a head or a tail is obtained.
If he obtains exactly one head, what is the probability that he obtained 3,
4, 5, or 6 with the die ?

OR

A man is known to speak truth 3 out of 5 times. He throws a die and
reports that it is 4. Find the probability that it is actually a 4.

11



SET-3

Series SSO HIE,
Code No. 65/3/8
A F.
Roll No. ﬁ%ﬂﬁg@ﬁ TR F

Candidates must write the Code on the
title page of the answer-book.

o HUA AT H A foh 38 Y93 H qigd I8 11 ¢ |

o THUA H M T H AR fU MU g T H BH IT-YEH F @8 W
ford |

o FHUA A R oh M IH-TTH 26 T F |

o  HUAT U T ST TTEAT & I | UgSA, T 1 shilTeh a9 {1 |

e T YH-UA HI UG h fo1C 15 fire 1 Tm fean mn g | w9 o TR gty
T 10.15 & foham ST@I | 10.15 S F 10.30 &S b DTH sl TIH-UT I Tl
3R 38 A % GHF d IA-YIEIhT T HIg IR a1 faE |

e Please check that this question paper contains 11 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.

Tford

MATHEMATICS

eiRa a7 : 3 g2 37T 37% : 100
Time allowed : 3 hours Maximum Marks : 100
65/3/B 1 P.T.O.




HTHTT (3397

i) G I IHTH &

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

(iii) T 7 I 1 - 6 a% 37 Tg-3T FIc Fo7 & 3N A% ¥4 & forg
1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-FTH 1 JPR & J97 & K J9% J97 & @
4 37 [H9Ra & 1

W) GUE G FYH 20 - 26 T JH-IH Il JHR & I97 & 3K I9% 97 & fow
6 37% [HERT & |

(vi) IR TG IREY T4 & G FHIT 97 HT HHTH 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.

65/3/B 2



Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1.

65/3/B

= sraere THieRtr o U el hife 9 =T 1 TTHA T ShIfTT

(&)

Find the sum of the degree and the order for the following differential

equation :
4
d |[d2%y
2 HE2X] 120
dx || dx?

1 STaehal AHfiehter T AT T[T 1A ShITTT :

xlogxd—y +y=2logx
dx

Find the integrating factor of the following differential equation :

xlogxd—y +y=2logx
dx

o

FAfIRad TTeYg HHIUT & (x + y) T HH G I :

X 5 3 -4 7 6
2 + =
7 y—3 1 2 15 14
Find the value of (x + y) from the following matrix equation :

S e

P.T.O.



4. AR |7 |=a?, @ B AW T AR
|2 xi|?+|axj|?+|a xk|?
If |E> |=a, then find the value of the following :

— A - AN - A
|a><i|2+|a><j|2+|a><k|2

5. @l ng _ Y23 _ 274 o uaet 2x— 2y + 2 5 = 0 % o= 1 B0 0

5 4
1A hITTT |

Find the angle 6, between the line X ; 2 = -z ;4 and the plane

2x—2y+z-5=0.

—> . . —>
6. TN a=3) +x]AM b=2i+)+yk TER Gwaq & 19 |2 |=| b | &,
ql y o1 U F1d iy |

—> N A > A A A
The vectors a=31 +xj and b=2i+j+yk are mutually

_)
perpendicular. If | 2 |=| b |, then find the value of y.

Qs d
SECTION B

Jo7 GEIT7 T 19 T TP Jo7 4 I & |
Question numbers 7 to 19 carry 4 marks each.

7. U J1d $ifeT :
x dx
l+xtanx
Find :
x dx
l+xtanx

65/3/B 4



8. UM I shifvT :

4
X dx
j (x-1)(x%+1)

Find :

4
X dx
j x-D&%*+1)

9. Ife u By ABC % ofid A3, - 1,2), B(1,- 1, - 3)dIM C4, — 3, 1) &, @
IS o FHa o TFad T e d1el AT ity |

Find a unit vector perpendicular to the plane of triangle ABC, where the
coordinates of its vertices are A(3, — 1, 2), B(1, -1, — 3) and C(4, — 3, 1).

10, WAl x+1=2y=-122 3R x=y + 2 = 6z — 6 % sI9 ! JIaH g I
i |

HYAT

g P(a, b, ¢) & #Waal YZ 3R ZX W A & @F PL q91 PM S0 9 & |
gaad OLM &1 THIH J1d shifag |

Find the shortest distance between the lines x + 1 = 2y = — 12z and
X=y+2=6z-6.
OR

From the point P(a, b, ¢), perpendiculars PL. and PM are drawn to YZ and
ZX planes respectively. Find the equation of the plane OLM.

11. Tgug 91 % 3 qdequn | |, A 2 ThaIarSd & I hl JTRehal, 3 HhAAAl
6T TTRehdT T 9 THT B | T TIeT0T H FheAdl <hl ATRiehdl FTd <hIfTT |

YT

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



12.

13.

14.

65/3/B

T HA H 3 A AAT 5 A 716 & | Horel H § ATgosdl Th g et Sl
7, 3 SHHI TT A1 H o ¢ JH: Harsl § W & ATt 3 | 35 a1g A1 fh
T 61 g AN TG Haw | STell St & a7 o™l § § Agesal af e (for
ShreTa T %) fehrell STt @ 1 39 g1 IIG1 o AT TT % B SRl NIRRT Hd
i |

In 3 trials of a binomial distribution, the probability of exactly
2 successes is 9 times the probability of 3 successes. Find the probability
of success in each trial.

OR

An urn contains 3 red and 5 black balls. A ball is drawn at random, its
colour is noted and returned to the urn. Moreover, 2 additional balls of
the colour noted down, are put in the urn and then two balls are drawn at
random (without replacement) from the urn. Find the probability that
both the balls drawn are of red colour.

1 -1 0
IRfEres ufth dfshansti o S & A 31a i, afe A =| 2 5 3
0 2 1
1 -1 0
IfA=| 2 5 3 |, find A~! using elementary row transformations.
0 2 1

AHT flx) = x —|x - x%|,xe [- 1, 1]. A [-1, 1]1331‘6'%1% (ﬂﬁﬁé%),
BN T TS E R L

Let f(x) = x —|x — x2|, x € [~ 1, 1]. Find the point of discontinuity,
(if any), of this function on [- 1, 1].

X * d? d 2
ﬂﬁ{y=log( j%,aﬁﬁ:;ﬁﬁq%éd% [Xd_z_yj.

a + bx

X 2 2
Ifyzlog( j , prove that ng_y = (Xd—y - y) .

a + bx dx2 dx

6



15.

16.

17.

65/3/B

sec_l{z 21 J & 1-x2 & T x=% T ITTHAS T hITT |
X —

Find the derivative of sec_l(

A 19 il

n/2

5sinx + 3cosx
- dx
Sin X + cos X

0

92x2

AT

ﬂﬁ@ﬁm:

1
loglog x + dx
.[ { 5% <logx>2}

Evaluate :
n/2

5sinx + 3cosx
- dx
sinXxX + cos X

0

OR

Find :

1
loglogx + dx
I { (log x>2}

Jw.r.t. 1-x? at x:%.

Teh g2 U Ta1sh O faepetm =t <t @@ & fow ufaq arg T 30,000 e
HAT 8 | 8 3T TR 1 A1 91T =i hl AR 9 IgTs W & il 7 Sk
U a8 398 =3 <kl TS T T 2% TTed Hidl & TR oTehl T Teh =it dh |
STHT AT & g i TMRT H Sl il 1@ 3R g8 1 HIhINl ga® &9 °
oA Heb | & ! Seb A fehad ufaera st e =nfee, fow@ i gee 1 ufa

A1 A T 1,800 I & |

g fafy &, =99 g 91d hINT | TR A9 UHT di9d & T 39 TR o g%

1 G &A1 =T ?

P.T.O.



18.

19.

65/3/B

A trust caring for handicapped children gets ¥ 30,000 every month from
its donors. The trust spends half of the funds received for medical and
educational care of the children and for that it charges 2% of the spent
amount from them, and deposits the balance amount in a private bank to
get the money multiplied so that in future the trust goes on functioning
regularly. What percent of interest should the trust get from the bank to

get a total of ¥ 1,800 every month ?

Use matrix method, to find the rate of interest. Do you think people

should donate to such trusts ?

x 1 U 31d $ifse, g fom
sin [cot™X(x + 1)] = cos (tan~1 x).
AAAT
= =1 fag it .
2sin"! = — tan™! 17 _ =
31 4

Find the value of x, if

sin [cot~1(x + 1)] = cos (tan~! x).

OR
Prove the following :
2sinl 3 _ tan1 0 = T
5 31 4
a b c
?ﬁ%{a+b+c¢0%,ﬂ9ﬂ b ¢ a
c a b
Wﬁ:@ﬁﬁﬁ{%a=b=c.
a b

If a+b+c # 0and |b c

¢ a
determinants, prove that a =b =c.

=0 ®, d GRfrhT = Turemt 1 JAT

c
a |=0, then using properties of

b



T us |
SECTION C

Y97 GEIT 20 G 26 % J39% J97 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20. THT foh Toh ATSHT Th IMHT 3BT 2 | Ife 3T 137 2 <hl T 9Ied Bt &, al
€ Ueh faeh 1 9 R 3IDTAAAT & 3R fordi <t T e s 2 | 3afe 39 3,
4,51 6 <hl AT I Bidl B, d1 I8 Udh ol Ush oX 3ISTAT & AR Ig Al
A 2 3 fq o1 e wed g3 | A W Sk Tk faa W g3, df 38k g
3IDTA TCIE W 3, 4,591 6 e &I <hl JTRrehal &1 8 2

AT

T Ah TR AFAEF a8 54 0 3 91 ¥ SicAdT @ | 98 Teh U@ <hl
IDTAAT & N Fadrar g for I8 W 9 arefl T 4 7 | 3Hh TRk A1
Hifore for T8 9 37 aTef) G aRaa H 4 F R |

Suppose a boy throws a die. If he gets a 1 or 2, he tosses a coin three
times and notes down the number of heads. If he gets 3, 4, 5 or 6 he
tosses the coin once and notes down whether a head or a tail is obtained.
If he obtains exactly one head, what is the probability that he obtained 3,
4, 5, or 6 with the die ?

OR

A man is known to speak truth 3 out of 5 times. He throws a die and
reports that it is 4. Find the probability that it is actually a 4.

21. TTHIOT STk H Tsh SAURI $© UGl HiH ITel] A GG FTgal 8 | 38 I
FA T 57,600 1 Gt 9 20 TIHT 6 T 1 TAM 7 | fooret @ =o areht wh
T3 1 goF T 3,600 B 3N B § T el Tk T 1 Ged T 2,400 7 |
ag fectell @ 9o aTefl T wefia S=eRt T 220 1 AW 9 BY § I dTedl Th
T St T 180 h1 1Y HATAT B | AH e foh a8 @) 8 |ft wefiai ot
9 Gohdl & | IATUHhad TN AN i b Ie3T § I8 A ISt I fohd TR
Y AN ? IUUTH ohl Teh 1Rgeh TIUTHA THET SHTHL TT% T & hIfT |

65/3/B 9 P.T.O.



22,

23.

24.

65/3/B

A dealer in a rural area wishes to purchase some sewing machines. He
has only ¥ 57,600 to invest and has space for at most 20 items. An

electronic machine costs him ¥ 3,600 and a manually operated machine
costs ¥ 2,400. He can sell an electronic machine at a profit of ¥ 220 and a
manually operated machine at a profit of ¥ 180. Assuming that he can

sell all the machines that he buys, how should he invest his money in
order to maximize his profit ? Make it as a LPP and solve it graphically.

= {0, 1,2, 3, 4, 5, 6} H, T fgammarl dfsha « 38 TR qRTiG 2
a+b, I a+b<7

o _{a+b—7, A a+b>7

Tfshan « & o wfsean amoft fofew qen fag Hifse foe =@ (0) 3@ @fsean =

TeEHS 8 3TN Ag=d 1 T 999 a = 0, 39 TR IhAv &, fh 7 — a,
a ! Jfdeliy B |

On the set {0, 1, 2, 3, 4, 5, 6}, a binary operation :* is defined as :
a+b, if a+b<7
axb=
a+b-7, if a+b>7

Write the operation table of the operation * and prove that zero is the
identity for this operation and each element a # 0 of the set is invertible
with 7 — a being the inverse of a.

2 2

el )1(_6+y?:1 % Iidia 36 wafgag By @ ifuswaw &wwa ¥

o, fSeent S < 3787 o1 T U B |

Find the maximum area of an isosceles triangle inscribed in the ellipse

2 2
)1(_6 + % =1 with its vertex at one end of the major axis.

(x2+y2)dy=xydx.€|ﬁy(1)= 1den y(x0)=e_ﬁﬁ, T‘ﬁxowtﬂqﬂﬁ%ﬁﬁﬂ'{ |

AT

s wiem W +ytan x = 3% + x° tan x, X # g?:m%rﬁwsaam

dx

Eﬁﬁn,ﬁmw%%y=oaﬁ;x=§%|

10



25.

26.

65/3/B

(x* + y*) dy = xy dx. If y (1) = 1 and y (x,) = e, then find the value of x,,

OR

Find the particular solution of the differential equation

g_y +ytanx = 3x% + x> tan x, X # g,giventhaty=0vvhenx= g
X

39 farg o Tazmeh F1a e &l fomgati A3, 4, 1) 3R B(5, 1, 6) ®I fia™
areft @, fomgati P(2, 1, 2), Q(3, 1, 0) A4 R(4, — 2, 1) ¥ FoR I Tt HHAA
! e B |

Find the coordinates of the point where the line through the points
A(3, 4, 1) and B(5, 1, 6) crosses the plane determined by the points
P2, 1, 2),Q(3,1,0) and R(4, - 2, 1).

guTehe fofr & WM A {(x, y) : 22 +y2 < 4, x +y = 2} gRT J&d & HI
&thel ST shifery, |

Find the area of the region {(x, y) : x> + y> < 4, x + y = 2}, using the

method of integration.

11
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General Instructions :

1. The Marking Scheme provides general guidelines to reduce subjectivity in the marking. The
answers given in the Marking Scheme are suggestive answers. The content is thus indicative.
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QUESTION PAPER CODE 65/1/B
EXPECTED ANSWERS/VALUE POINTS
SECTION -A

x=2,y=9
xty=11

order 3, or degree |

Degree + order = 4

dy , ¥
dx xlogx

2
= ; (Standard form)
LLF. = logx
a-b=0 => x=-6

y =++/40 or + 24/10

a’sin® o+a’sin’B+a’sin’y

= 22’
o a-b
usmg sin 0 = ———
jal[b|
= 0=0°
SECTION -B
2
[15000 15000] 120 = [1800]
100

Marks
(2 for correct x or y)

vom

vam

vom

vom

vam

Yam

Yam

Yam

Yam

Yam

Yam

2m



= 300+ 150x = 1800 Im

= x=10%

yes : compassionate or any other relevant value Im
a . 1
cot (x+1) = sin. —— 1'am
1+ (x+1)°
-1 -1 1
and tan x = cos 1Y2m
J1+x°
sin sin_I; = cos| cos ' !
1+ (x+1)° NES'S
2 2 1
= l+x +2x+1l =1+x" = X:_E Im
OR
2sin”' = — tan 17
31
17
= 2tan' = — tan' —
31 I m
17
= tan =— — tan ' —
31 tm
_ T
C,—->C +C,+C,,
I b c
(atb+c) |1 ¢ a|=0 Im
1 a b

R, >R, -R,, R, >R, R,



1 b c
= |0 ¢c-b a-c| =0 (- a+b+c=#0)
0 a-b b-c

= —a’-b>’—c*+ab+bc+ca=0

= —% [(@a-=b)2+(b—c)>+(c—a)’]=0

= a=b=c

—_— W O
Il
[ R
oS = O
- O O
>

N
—_— W O

Il
o |, =
S = O

- o O
[
o |, =
oS = O
|
b—iwo

1 00 -1 1 -3
01 0l=|-2 1 -3|-A
0 0 1 4 -2 +7
-1 1 =3
A'=1]1-2 1 -3
4 -2 7

2m

vam

vom

1m

(2 marks for all operations)

1m



11.

12.

13.

2x —x* , —-1<x<0
f(x)=x—‘x—x2‘=|x—x(1—x)|: 0 , x=0
x? , 0<x<l1

f(x) being a polynomial is continuous on [— L O] U [O, 1]

It fix)y= It 2x-x%)=0
x—>0" x—>0"

It fix)y= 1t x*=0

x—>0" x—0"
Also, f(0)=0
- fim f(x) = f0) = lim f(x)
x =0 x—=0"

= There is no point of discontinuity on [— 1, 1]

R [logx —log(a+b x)]
X
dy
X——=Yy
- dx2 _ _ b
X X a+bx
y ax
= - _ y =
X d y A b x e @)
Differentiating again,
2 2
X d’y _ a

dx>  (a+bx)

2x* — X A1-x2
v=4l-x = dv —
X 1-x°
2y
dx | .1 x

1m

vom

vam

1m

vom

1m

1m

1m

vam

1% m

1m

1% m



W
14, Letl = jss?n“"’cosxdx .................. ()
0 SINn X + COS X

% . a a
= 1= [2SSXEIMX Gy ) | ] 0K = [a-xdx ]y

p, COSX+smX 0 0
Adding (i) and (ii) I+l m

pA
=8[1-dx = 4n vam
= 1 =2n
OR

putlogx=t = x=¢ = dx =¢'dt I m

= [e (10gt+—} dt

- e Klogt__j G+ tizﬂ dt 1%m

(e
=e¢ logt—z +c 1m
= x{log(logx)— }+c vm
log x
15, 1= [—"20 dx I'm

COS X + X sin X

putcosx+xsinx=t

= xcosxdx=dt I m
dt

= |— Im
t

=log|cosx+xsinx +c I m



I(X_X4dx = j (X+1)+( ! dx Im

1)(x2+1 x—1)(x* +1
(using partial fractions)
1 dx I ¢ x+1
= |x+)dx+—- |7/—————= | 5—dx
Jecr) 2 I(x—l) 2 Ix2+l Lam
= X—2+X+llog|X—l|—llog(x2+l)—ltan"lX+c 1%2m
2 2 4 2
AB = —2i -5k
— A A oA Im
AC = 1-2j-k
Esz—lOf—7j+4ﬁ I'm
EXE‘ = /165 Yam
. AB x AC
n = r————— 1
|AB x AC| m

[-10i-7+4k) 10147 -4k

= Z
J165 J165 2
=i, b = i+lj-Lg
2 121 'm
aZ:—2J+1A<,b2 :1+j+gf<
a, '211:1—23'+12 %m
sle,z:éi_ip%ﬁ Yim
LT
‘b1Xb2‘:E Im
S.D. = @ -a)-bxb.)| I'm
‘blxb \



19.

OR

Foot of perpendicular are (0, b, ¢) & (a, 0, c)
Equ. ofrequired plane

V4
c| =0

C

O O X
S o <

=  bext+acy — abz=0

p(x=2) =9.Pkx=3)
= C,p’q=9-C,;p’-q°

= 3p’(l-p) = 9p’

Lo,
P 4
OR
Let H, be the event that red ball is drawn
H, be the event that black ball is drawn

E be the event that both balls are red

3 5
P(H) = g’ P(H) = s

3C2 j—

10.. 15

2

5 2
P(E/H) = 0. = 9’ P(E/H,) =
G,

P(E) = P(H,) P(E/H )+ P(H,) - P(E/H,)

51 1
+ - = —
8 15 8

Il
0 | W
O | N

1m

2m

1m

1m

1m

1m

1m

1m

1m

1m

1m



20.

21.

A=y (x+4)

Vae {0,1,2,3,4,5,6}
a*0=a=0%a = O0isidentity
Vae {1,2,3,4,5,6}
a*b=0=b*a

= a* (7-a)=0=(7—-a)*a

= (7-a) isinverse ofa

2

X y ~-1

16 9

9
Letz= A’ = E(16—x2)(x+4)2 = y?

9 3
= -0 @+

4m

1m

1m

1m

1m



dz 9 )

— = —@+x)" (8—4x

i 16( )~ ( ) Im

dz _ 0 = x=2 Im

dx

d’z 9 , 9

— =— —(@+x)+ —(4+x)(8—4x

v 4( ) 8( ) ( )

d’z

— <0

dx? N I m
Maximum value of A= 9 ./3 $q. units Im

= Im
Required Area 7

2 2

= jw/4—x2dx—.|‘(2—x)dx 27m

1+ m

I
1
=
|
>
(3]
+
|
m.
B
|
N | =
1
(3]
|
1
N
=
|
|><
(3]
I |
(=) [3%)

(n — 2) $q. units I m

10



dy Xy

23. =
3 dx x> +y’
puty=vx = & V+X ﬁ
X dx
1+v?  dx
V3
Integrating both sides
— + logv = —logx+c¢c

2v?

2

X
= o + logy=c

1
whenx=1, y=1 = c=- 5

X
= logy= 2y2

whenx=x, y=e¢ = x0=\/§e
OR

I1F = ejtanxdx — elogsecx = sec X

d 2 3
I (y-sec x) =3x" sec X + X~ sec X tan x
X

= ysecx= I3x2 sec X -dx + x’ sec X — I3x2-secxdx+c

= y=x+ccosx

3

27

whenx=§, y=0; wegetc =

11

1m

1m

1m

1m

vom

1% m

1m

1m

2m

1m

1m



24.

25.

Equation of line is = =
Equation of plane is

x—2 y—-1 z-2

1 0 -2 1=0
2 -3 -1
= 2XFYFZ=T=0 oo (1)

general pointongivenline (2A +3,-3A+ 4,51 +1) lieson (i)
2QA+3)+(BA+4)+BA+1)-T7=0 = A=

. . . 5 7
Point of intersection 3 6, — 3

Let  H,:betheevent 1,2 appears

H, : be the event 3, 4, 5, 6 appears

E, : be the event that head appears

Lo 42

™)

P(H) =
3 1
P(EH)= ¢ P(EH)=

P (Hz) -P (E/Hz)
P (H,)-P(E/H,)+P (H,) P(E/H,)

P(H,/E) =

8
11

OR
Let  H, :be the event that 4 occurs
H, : be the event that 4 does not occurs
E :be the event that man reports 4 occurs

on a throw of dice

12

1m

1m

1m

1m

1m

1 m

1m

1m

1m

2m

1 m



1 5
P(H) = 6 P(H,) = 6 I m
P(E/H —i P(E/H) =1 E_z 1
(EH)=5 PEM)=1-%=3 m
P(H,)-P(E/H
P(EL/E) = (H,) - P (E/H,) .
P(H,) P (E/H,)+P (H,) P (E/H,)
3
BRE 2m
26.  Letusconsider the man invested on x
electronic and y manually operated machines
Maximise P =220 X+ 180y ...ccceeevurierrreenieaennen (1) I m
subject to
X +y<20
3600 x +2400y <57600 = 3x+2y<48 172m
X, y>0
\ X (1 mark for
(0 92 \'\
‘ d W) R plotting each
(e, = U ¢ \ line) =2 m
./\/ B (4,2)
AN
/ L (2 to find the vertices
hy N 3 of feasible
O i A 44}'{&( 4,0 region)
\ e
\ )c’(
- \ J
|A(16,0) 3520 Rs. LY ) \\")o
P |B(8,12) = 3920 Rs. ‘ i_’;\\
S
P |C(0,20) = 3600 Rs. o
Maximum profit is Rs. 3920 atx=8,y=12 I m

13



QUESTION PAPER CODE 65/2/B
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
a-b=0 = x=-6 /m
y =+ /40 or + 24/10 2m
a’sin’ a+a’sin’B+a’sin’y am
= 2a’ Yam
using sin § = 2> Yim
a|-|b|

= 0=0° am
x=2,y=9 (%2 for correct x or y)

x+y=11 2m
order 3, or degree 1 Yam

Degree + order = 4 Yam
dy y 2
- T = — (Standard form) Yam
dx xlogx x
LF. = logx am

SECTION -B
LA [10gx—10g(a+bx)] X m
X
d
xd—y—y b
= Xz = - — Im
X X a+bx

14



dy ax

= X-—= —-y-= -
dx y = A b x e @) I m
Differentiating again,
dZy aZ
X = I m

dx>  (a+bx)

2 2
d’y ax dy L
3 1
X - = =|Xx—— using (1 Vam
dx? (a+be [ dx y| (using (1) 2
u = sec’ I 2cos'x = du -2
= = _ 1
2x* —1 dx /1_x2 I%Am
dv —X
v=4l-x> > — =
X < 1m
v _2_y,
dx x:l_ X B 1'am
2
A

Let 1 = jss?n“?’co”dx .................. (i)

0 S X + CoS X

% . a a
= 1= [2SSXEIMX Gy ) | ] 0K = [ a0 dx |y,

p COSX+smX 0 0
Adding (i) and (ii) I+l m

P
=8[1-dx = 4n vam
= |1 =2n
OR

putlogx=t = x=e¢ = dx =¢'dt I m

= [e (10gt+—} dt

15



1 I 1
= |e'||logt——|+|-+ — || dt
Je Kog tj [t tzﬂ
¢ 1
=e(10gt—zJ+c

= ){log (log x)— 10;X +c

2

10.  [15000 15000] 100 = [1800]

X

100 |

= 300+ 150x=1800
= x=10%

yes : compassionate or any other relevant value

1 l

1. cot'(x+1) = sin' ————
1+ (x+1)°

1

\/l+x2

-1 -1
and tan X = cos

—_—

1
sin|sin ' —— | = cos| cos™’
[ 1+ (x+1)° J1+x°

= 1+x’+2x+1 =1+x* = x:—%

OR
2sin' = — tan' 17
31
— 2tan'> — tan’' 7
31

16

1% m

1m

vom

2m

1m

1m

1% m

1% m

1m

1m



12.

13.

417
an —
31

— tan'1=1T
4

C,—->C +C,+C,,

on
o

(a+b+c)

S Sy

& o
c &

R, >R, -R,, R, >R, -R,
1 b c

= [0 ¢c-b a-c| =0 (-a+b+c#0)
0 a—-b b-c

= —a’-b>’—c*+ab+bc+ca=0

= —%-Ka—by+(b—cf+(c—ay]=0

= a=b=c

1 -1 0 100
2 5 3[=]|0 1 0]-A
0 2 1 00 1
R, >R, -2R,,
1 -1 0 1 0 0
0 7 3|=|-210]-A
0 2 1 0 0 1

17

1m

1+1m

1m

2m

vam

vom

1m



14.

15.

S O =

1 00 -1 1 -3
01 0|=|-2 1 =-3|-A
0 0 1 4 -2 +7
-1 1 -3
Al=1]1-2 1 -3
4 -2 7
2x —x* , —-1<x<0
f(x)=x—‘x—x2‘=|x—x(l—x)|= 0 , x=0
x* , 0<x<l1

f(x) being a polynomial is continuous on [— L O] U [O, 1]

It fix)y= It 2x-x%)=0
x—>0" x—>0"

It fix)y= 1t x*=0

x—0" x—0"
Also, f(0)=0
- fim f(x) = f0) = lim f(x)
x =0 x—=0"

= There is no point of discontinuity on [— 1, 1]

- r o PO IE
a,=—1,b =i1+=-j——

1 1 2] 2
a,——2i+k, b, = ;+3+%1;
a,-d,=1-2+k

S FU PO

b xb,= ~i——j+—k
A

18

(2 marks for all operations)

1m

1m

Yam

Yam

1m

1m

Yam

Yam



16.

OR

Foot of perpendicular are (0, b, ¢) & (a, 0, c)
Equ. ofrequired plane

V4
c| =0

C

N
S o <

=  bext+acy — abz=0
p(x=2) =9.Pkx=3)
= 'C,p'q=9-Cp -q"

= 3p’(1-p) =9p’
- _ 1
P 4

OR
Let H, be the event that red ball is drawn

H, be the event that black ball is drawn

E be the event that both balls are red

3 5
P(H) = g’ P(H) = 3

5., 2 3,
P(E/H) = 0. 9 P(E/H,) = 10
G,

Gy

P(E) = P(H,) P(E/H )+ P(H,) - P(E/H,)

19

15

1m

1m

1m

2m

1m

1m

1m

1m

1m

1m

1m

1m



17.

18.

19.

232, 5 1 1
89 815 8
I:J‘ X COS X dX

COS X + X sin X

putcosx+xsinx=t

= xcosxdx=dt

dt
t

= log|cosx+xsinx| +c

x* dx 1
= 1 d
JA(x—l)ixzvtli I (X+ )+(X—l) x> +1 X
(using partial fractions)
1 dx 1 x+1
= J.(X+l)dX+E JH—E J.mdx

x* 1 1 2 |
7+x+510g|x—1|—zlog(x +1)—5tan X+c

_2i-5k
i-2i-k

AB x AC = —10i — 7j+ 4k

Al &l

KBXE‘=\/165
R AB x AC
‘K’Bxfc‘

[10i-7+4k) 10147 -4k

- J165 J165

20

1m

1m

1m

1m

1m

1m

1% m

1% m

1m

1m

vom

1m

vam



SECTION-C

d X
P A A—
dx X +y
puty=vx = & vV+X ﬁ
X dx
1+v?  dx
V3
Integrating both sides
— + logv = —logx+c

2
\%

2

X
= o + logy=c

1
whenx=1, y=1 = c=- 5
Xz_yz
= logy=
gy 2y

whenx=x, y=e¢ = x0=\/§e
OR
I1F = ejtanxdx — elogsecx = sec X
d 2 3
I (y-sec x) =3x" sec X + X~ sec X tan x
X

= ysecx= I3x2 sec X -dx + x’ sec X — I3x2-secxdx+c

= y=Xx+ccosx

-2’

27

whenx:g, y=0; wegetc =

21

1m

1m

1m

1m

vam

1% m

1m

1m

2m

1m



21.

22.

3
Equation of line is = =
Equation of plane is

x—2 y—-1 z-2

1 0 -2 1=0
2 -3 -1
= 2XFYFZ=T=0 oo (1)

general pointongivenline (2A +3,—-3A+ 4,51 +1) lieson (i)

2QA+3)+(Br+4)+(GA+1)-7=0 = L=

. . . 5 7
Point of intersection 3 6, — 3

Vae {0,1,2,3,4,5,6)

a*0=a=0%a = O0isidentity

22

1m

1m

1m

1m

1 m

1m

4m

1m



23.

Vae {1,2,3,4,5,6}
a*b=0=b*a
= a* (7-a)=0=(7-a)*a

= (7-—a) isinverse ofa

A=y (x+4)

9 9
= A’ = Z(16-x)(x+4)’ = y’ = —(16-%x"
Letz 16( X7) (x+4) y 16( X
:%(4—x)(4+x)3
9 _ 9 4ix’ 3-4x)
16

— =0 = x=2

9 9
— = - Z(4+X) + §(4+x)(8—4x)

Maximum value of A= 9 /3 $q. units

23

1 m

1m

1m

1m

1m

1m

I m



24.

% I m
Required Area 53
2 2
_ Jﬂ j(2—x)dx 2m
0 0
2 2
X 4—x2+4 X {2 xz}
= |7 5 tTLysSm —| —|aX——= I+1m
2 2 2 . 2 1,
= (n—2) sq. units I m
25.  Letusconsider the man invested on x
electronic and y manually operated machines

Maximise P =220 X+ 180y ...ccceeevurrerrieenieaennen. (1) I m

subject to

X +y<20
3600 x +2400 y<57600 = 3x+2y<48 172m
X, y>0 1
(o, 1\1\)
(e 2::5 ;
N (82) (1 mark for
‘ / / \\ plotting each
e 4 L //f/f " N line) =2 m
) DN (14:;)—*

\‘~ . : . (Y2 to find the vertices
\a o, of feasible
| i’\\ region)

24



26.

P

| B (8,12)

P

C(0,20)

= 3520 Rs.

A(16,0)

= 3920 Rs.

= 3600 Rs.

Maximum profit is Rs. 3920 atx=8,y=12

Let

Let

H, : be the event 1, 2 appears
H, : be the event 3, 4, 5, 6 appears

E, : be the event that head appears

P(H)) =

Lo 42

NS

3 1
P(EH)= ¢ P(EH)=

p (Hz) -P (E/Hz)

P(H,/E) =

8
11

OR
H, : be the event that 4 occurs
H, : be the event that 4 does not occurs
E :be the event that man reports 4 occurs

on a throw of dice

1 5
P(H) = 6 P(H,)) = 6

P(H,) P (E/H,)+P (H,) P(E/H,)

3 3 2
P(EH)=7 PEMH)=1-7=7
P(H./E) = P (H,)-P (E/H,)

(H/E) P(H,)-P(E/H,)+P(H,) P (E/H,)
_3
13

25

I m

1 m

1m

1m

1m

2m

1 m

1m

1m

1m

2m



QUESTION PAPER CODE 65/3/B
EXPECTED ANSWERS/VALUE POINTS

SECTION -A
Marks
dy y 2
- T = =~ (Standard form) Yam
dx xlogx x
LF.= logx am
x=2,y=9 (%2 for correct x ory)
x+y=11 2m
order 3, or degreel Yam
Degree + order = 4 Yam
using sin 0 = 2 Yym
a]-|b|
= 0=0° am
a-b=0 = x=-6 /m
y =+ /40 or + 24/10 2m
a’sin’ a+a’sin’B+a’sin’y am
= 2a’ Yam
SECTION -B
AB = —2i-5k
— A A oa Im
AC = i-2j-k
KBXE:—lOf—7j+4§ I m
| AB x AC| = V165 Yim

26



AB x AC

fl i e re——
‘ABxAC‘
(o108 - 7+ 4k) 101+ 74k
- J165 J165
R PO [P A
d=—i.b, = i+—j——k
1 1 2] D
aZ:—2J+1A<, b, = 1+3+%1A<
a,—a,=1-2j+k
~ — 1s 1a 1+
b xb,= —1——]+—k
D
. 7
‘blxbz‘:ﬁ
SD. = @, ?‘)'(P‘XbZ) =2
‘blxbz‘

Foot of perpendicular are (0, b, ¢) & (a, 0, c)

Equ. ofrequired plane

V4
c| =0

C

O O X
S o <

=  bextacy — abz=0
p(x=2) =9.P(x=3)
= 'C,p'q=9-Cp -q"

= 3p’(l-p) = 9p’

OR

27

1m

vom

1m

vom

vom

1m

1m

1m

2m

1m

1m

1m

1m



OR
Let H, be the event that red ball is drawn
H, be the event that black ball is drawn

E be the event that both balls are red
3 5
P(H)= 3, PH)=3

5

¢ 2
PEH)= 1, =9 PEM,)=
G,

3C2 j—

10.. 15

2

P(E) = P(H,) P(E/H )+ P(H,) - P(E/H,)

32 51 1
= -+ - = =
8 9 8 15 8
10. Y- [10gx—10g(a+bx)]
X
dy
X—-Yy
- dx2 _ b
X X a+bx
N xﬂ Ly = ax
dX a+bX ...................................
Differentiating again,
d? a’
X = 5
dx (a+bx)
d’ ax ) dy S
3. = = —_— using (i
* dx? (a+be (X dx YJ (using (1)

28

1m

1m

1m

1m

1m

vam

1m

1m

1m

vom



u = sec’ ! 2cos'x = M —2
= = - 1
11 e . 1% m
v=+l-x>= g = 2 1m
dx 1-x?
v _2_ 4
dX le_ X - 11/21’1’1
2
.
12. Letl= jssmx+3cosxdx .................. (i)

0 sin X + oS X

% . a a
g [ 2SSXEIMX gy i) | ] 0O =Jf(a—x>de 14m
p COSX+smX 0 0
Adding (i) and (ii) I+l m
%
2I=8'[1-dx=4n am
0
= |1 =2n
OR
putlogx=t = x=¢ = dx =¢'dt I m

- J.et 10gt+ti2Jdt

:J'e‘ 1ogt—1 i D] 1%
t) t ¢ 2m

=¢'|lo t—1 +
= g : ¢ I m

1
= X{bg(ng)_logx}rc Yam

29



13.

14.

15.

16.

I:J‘ X COS X dx

COS X + X sin X

putcosx+xsinx=t

= xcosxdx=dt

_opdt
ot

= log|cosx+xsinx| +c
I x" dx = I (X+1)+ ! dx
(X—l) x? +1 (X—l) x* +1

(using partial fractions)

1 dx I ¢ x+1
= J.(X+l)dX+E JH—E J.mdx

x’ 1 1 2 |
7+x+510g|x—1|—zlog(x +1)—5tan X+c

2

[15000 15000] 100 = [1800]

X

100

= 300+ 150x=1800
= x=10%

yes : compassionate or any other relevant value

1 l

J1+(x +1)

1

\/l+x2

cot'(x+1) = sin~

-1 -1
and tan X = cos

30

1m

1m

1m

1m

1m

1% m

1% m

2m

1m

1m

1% m

1% m



17.

1 1
sin|sin ' —— | = cos| cos™’
[ ,/l+(x+l)2J J1+x°

= 1+x’+2x+1 =1+x* = x:—%

OR
2sin' = — ta 217
31
— 2tan' = tan’lﬂ
31
— tan'=— — t 217
31
— tan'1=2Z
4
C,—->C +C,+C,,
1 b ¢
(atb+c) |1 ¢ a|=0
1 a b
R, >R, -R,, R, >R, R,
1 b c
= [0 ¢c-b a-c| =0 (- a+b+c#0)
0 a-b b-c

= —a’-b>’—c*+ab+bc+ca=0

= —% [(@a-=b)2+(b—c)>+(c—a)’]=0

= a=b=c

31

1m

1m

1m

1+ m

1m

2m

vom

vom



19.

1 -1 0 100
2 5 3|=[01 0]-A I'm
0 2 1 00 1
R, >R, -2R,,
-1 0 1 0
7 3|=|-21 A
1 0 0
R, > R, -3R,
1 -1 0 1 0 0
0 1 0|=|-21 -3[-A
0 2 1 0 0 1

1 00 -1 1 -3
01 0|=|-2 1 -=-3|-A (2 marks for all operations)
0 0 1 4 -2 +7
-1 1 -3
-1 _
A" =1]-2 1 -3 lm
4 -2 7
2x —x* , —-1<x<0
f(x)=x—‘x—x2‘:|x—x(l—x)|: 0 , x=0 Im
x? , 0<x<1
f(x) being a polynomial is continuous on [— L O] U [O, 1]
It fix)y= It 2x-x%)=0 Vam
x>0 x>0
It fix)y= 1t x*=0 Yam
x—=>0" x—>0"
Also, f(0)=0
© lim f(x) =f(0) = lim f(x) 1m
x>0 x— 0"
= There is no point of discontinuity on [— 1, 1] I m

32



SECTION-C

20.
g Im
Required Area L
2 2
- jw/4—x2dx—.|‘(2—x)dx 2m
0 0
2 2
x 4—x2+4sm_1x - x’ 1
- - —| - -— -
2 2 2 |, m
0
= (n—2) $q. units I m
dy _ _xy
21. dx x> +y°
puty=vx = d—y:V+xﬁ I m
dx dx
1+v° dx
— = - — Im
% X
Integrating both sides
By + logv = —logx+c Im

33



2

= _ X + logy=c
2y2 gy

1
whenx=1, y=1 = c=- 5
Xz_yz
= logy=
gy 2y

whenx=x, y=e¢ = x0=\/§e
OR

I1F = ejtanxdx — elogsecx = sec X

d 2 3
— (y-sec x) =3x" sec X + X~ sec X tan x
X

= ysecx= I3x2secx-dx+x3secx— I3x2-secxdx+c

= y=x+ccosx

-2’

27

whenx:g, y=0; wegetc =

22.  Letusconsider the man invested on x
electronic and y manually operated machines
Maximise P =220 X+ 180y ..ccceeevvrrerrieenieaennen (1)
subject to
X +y<20
3600 x +2400 y<57600 = 3x+2y<48

X, y>0

34

1m

Yam

1% m

1m

1m

2m

1m

1m

I m

1% m

(1 mark for



23.

24.

1
(e, 2m)\
R

(0) 21«')‘ l;
\ b (4,2)

// ///

‘*‘4{*\“4\ — s W
O zﬁ(é,o) (J.Q/o) o

P, 60 = 3520Rs.
\. ‘k,k
N\ "7\
P g = 3920Rs. \& o
=
— as
P02 = 3600Rs. S\
xr

Maximum profit is Rs. 3920 atx=8,y=12

Equati flinei x—3 y—4 z—1
quation of line is > 3 5

Equation of plane is

x—2 y—-1 z-2

1 0 -2 1=0
2 -3 -1
= 2XFYFZ=T=0 oo (1)

general pointongivenline (2A+3,-3A+4,5L1+1) lieson (i)

2QA+3)+(B3A+4) +(5h+1)-7=0 = A= —%

. . . 5 7
Point of intersection 3 6, — 3

Let  H,:betheevent 1,2 appears
H, : be the event 3, 4, 5, 6 appears

E, : be the event that head appears
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Lo 42

NN

P(H)) =

3 1
P(EH)= ¢ P(EH)=

p (Hz) -P (E/Hz)
P(H,)-P(E/H,)+P (H,) P(E/H,)

P(H,/E) =

8
11

OR
Let H,: be the event that 4 occurs
H,: be the event that 4 does not occurs

E :be the event that man reports 4 occurs

on athrow ofdice
P(H,) = %, P(H,) = %
P(E/H,) = S pEMy=1- =2
5 2 55
PEE = iy p fE(/ill)) f IEIZIH;)) P (E/H,)
_3
13
25, |* 0 1 2 3 4 5 6
o 0 1 2 3 4 5 6
11 2 3 4 5 6 0
2 2 3 4 5 6 0 1
303 4 5 6 0 1 2
4 4 5 6 0 1 2 3
5.5 6 0 1 2 3 4
6 6 0 1 2 3 4 5




26.

Vae {0,1,2,3,4,5,6}

a* 0=a=0%a = O0isidentity
Vae {1,2,3,4,5,6}
a*b=0=b*a

= a* (7-a)=0=(7—-a)*a

= (7-a) isinverse ofa

A=y(x+4)

9 9
= A= —(16-x)(x+4) = y’ = —(16-x"
Letz 16( X") (x+4) y 16( X

9 3
= 4@y

dz 9 )
— = —4+ 8—4
i 16( X)" (8 —4x)

dz

dx

X =2

I
U

d’z 9 9
- Z(4+x)2+ g(4+x)(8—4x)

2
d—f <0
dx

x=2

Maximum value of A= 9 ./3 $q. units
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