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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 29 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 4397 :

(i) @t 3o SHar & |

(ii) 3G Y97-97 529 97 8 &l IR @Sl 4 [Ayifaa & : o1, &, G aug | @S H4 597 8 [579 @
JIF O Ak FTE | TGS THE Yo7 & 570 @ I9% 31 oleb #7138 | @5 g # 11 397 & o779 @
JIF AR A H & | GUE G H 6 97 & 970 & JoI% T: b 1 & |

(iii) @vE 37 § G4l Jo7] & IR T Fo5, T T ST 97 B HavITHaAFaR 18T o T & |

(iv) QI Fo7-77 § fahecy 7518 | R Al @ue 37 &1 3979, G a3 Fo71 4, @8 g F 3 T 7
TA GUE T & 3 oI 7 AR [9HcT & | U8 Tyl Je1 4 & 379 T 1 [a%eT 5T FAT 8

(v) PR & JAIT FI SFHT TG 8 | Tle STTITF §l, a1 T TFTIHIT TRIET T T & |

General Instructions :

(i) All questions are compulsory.

(it) The question paper consists of 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 questions.

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

Qs A
SECTION A

FoT GEIT1 & 4 TF JAB JoT 1 3% BT & |
Questions number 1 to 4 carry 1 mark each.

1. I o g A HIfE 33 |A| =47, A |- 2A| 1 A fafaw |
If A is a square matrix of order 3 with |A| = 4, then write the value of
|—2A].

2. Ifg y =sin~1 x + cos™1 x %, ar g—y ST HINTT |
X

Ix +cos1x, find d_y

If y=sin"
y=5t dx

3.  Ifdehcl GHIHR
4_\? 273
B
dx* dx
%! =hife 9 91q fafau |
| 65/3/1] QB365 - Questiod Bank Software
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Write the order and the degree of the differential equation
2 9 3
dx* dx '
4.  9If¢ T W1 % [Gh-31U — 18, 12, — 4 &, I 3o (Coh-hIHTST T & 2

AT

fog (- 2,4,-5) ¥ ToRA aTell 39 @1 HI HAT THHO Fq HISC S @

x+3_4—y_z+8% R
3 5 6

If a line has the direction ratios — 18, 12, —4, then what are its direction
cosines ?
OR
Find the cartesian equation of the line which passes through the point
x+3 4-y z+8
5 .6

(-2, 4, —5) and is parallel to the line

Qus d
SECTION B

v G&IT5 @ 12 T Yo J97 & 2 3 & |
Questions number 5 to 12 carry 2 marks each.

5. @ arEafaess Teneti & ag=d R W qRaifyd @ik «:a« b= (a% +b? 7 |
R T « % Qe dcieh 37a3d, AlC SHHT e 7, 1A hifoT |

If « is defined on the set R of all real numbers by = : a = b = \/az + b2 ,
find the identity element, if it exists in R with respect to *.

6. AT A=

0 2}6811&:[0 3a}%,ﬁk,aaﬁibésﬂﬁma?rﬁml

3 -4 2b 24
0 2 0 3a
If A= and kA = , then find the values of k, a and b.
3 -4 2b 24
7. 3Td <hifT
jn;d 0<x<m/2
1+ sin 2x
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Find :
SmX s x dx, 0 <x<mn/2
J1+sin 2x
I0d aﬁllﬁm :
s%n (x —a) dx
sin(x +a)
AUAT
I0d aﬁllﬁm :
(logx)? dx
Find :
s%n (x —a) dx
J sin(x +a)
OR
Find :

I (logx)? dx

e T ‘m’ TAT @’ i faqed & U T 6 A y2 = m (a2 — x2) &l
Tefya == aTen STasha ISR SETST |

Form the differential equation representing the family of curves

y2 =m (a2 — x2) by eliminating the arbitrary constants ‘m’ and ‘a’.

N — . > A - A A .
Tlewt a dM b, &l a =1 -7) + TkAM b = 31 — 2] + 2k, I B

AFSEd Ueh Wk |G 1d T |

Ao
N A o
fomse o afew 1 —25 +3k,-21 +35 —4kqen i —3) +5k Taaetm ¥ |

- -

Find a unit vector perpendicular to both the vectors a and b, where
A ) )

a=1-7j+7kand b =31 -2j +2k.

OR
A A N AN /.\ AN /.\ /-\ N
Show that the vectors i — 2j + 3k, — 2i + 3j —4k andi — 3 + 5k
are coplanar.
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11. TH IR i Bl 2g A, a1 F 92 1 Th A4 | Agoadn @81 forat I & |
Ife g1 TeaTd A 3R B =1 w9 # uftenfya &1, o P(B/A) I1a hifST
AT A : 921 b fohaR W, =re1 B: fuar = d
Mother, father and son line up at random for a family photo. If A and B

are two events given by A = Son on one end, B = Father in the middle,
find P(B/A).

12. TH AANT X T Agfoash =X 8 ek avifad 9o x4, xg, X3, X4 39 TR & :
2P(X = x1) = 3PX = x9) = P(X = x3) = 5P(X = xy).
X T UTRIRAT e SITd <hIeT, |
HAYAT
T ToaRT 5 SR IV 1T 8 | (i) HE-G-HH 4 T, 3R (i) AfUeh-g-1feeh
4 Tod uTed S 1 TReRar 3d HIfST |
Let X be a random variable which assumes values x7, x9, X3, x4 such that
2P(X =x1) = 3PX = x9) = PX =%3) = 5P(X = x4).
Find the probability distribution of X.
OR
A coin is tossed 5 times. Find the probability of getting (i) at least
4 heads, and (ii) at most 4 heads.

©us |
SECTION C

Y97 G&IT 13 T 23 T b G 4 3FH & |

Questions number 13 to 23 carry 4 marks each.

13. fe@rse o6 quiieh o= Z W 9RwifSd §99 R = {(a, b) : (a — b), 2 & fawifoa 7)

T Joddl 999 ¢ |
sreran
e f(x)=§x—+i,x¢§ %,?ﬁﬁ@m%mﬁ“%%m, fof(x)=x B |
<
£ o1 gfderm off 3a HifSw |

Show that the relation R on the set Z of all integers, given by
R ={(a, b) : 2 divides (a — b)} is an equivalence relation.

OR
If fix) = ﬁ, X % % show that fof(x) = x for all x = % Also, find the
X —

inverse of f.
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14.

15.

16.

2Tl'&{ tan~lx — cot1x = tan_l(
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1
J3

sec_lﬂg) &1 g 31 HIfSu |
X

Iftan~! x — cot1x = tan‘l(

the value of sec™! (EJ )

X

1
J3

ARfUTehi < TUTEHT T JAT ek, &g Hiforw foh

b+c
b

(¢

a

ct+a

C

a
b |=4abc

a+b

Using properties of determinants, prove that

b+c

b

C

a

ct+a

C

a

b |=4abc

a+b

Ife siny:xsin(a+y)%,?ﬁﬁ"r@ﬁﬁ?ﬁ€

dy _ sin®(a + y)
dx sin a
HAAAT

I (sinx)Y =x+y48, dl 3—}7 3Ta Shifre |
X

If siny =xsin (a +y), prove that

dy _

dx
OR

If (sinx) =x+y, find g—y

sin a

QB365 - Questioh Bank Software

sinz(a +y)

X

j,x>0%,aﬁxaﬂmam@ﬁnaﬁ1m:

], x > 0, find the value of x and hence find



17.

18.

19.

20.
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fg y = (sec™! x)2, x>0‘aﬁ, ?ﬁﬁ@ﬁr{%

2
xz(xz—l)d—y +(2x3 — x) d_y -2=0
dx? dx

If y=(sec!x)? x>0, show that

2
xz(xz—l)d—y +(2x3 — %) dy -2=0
dx2 dX

Ty = ’;)"(Z S)Gﬁx-aaaﬁm%,wﬁaéa%mwﬁi@a
X—2)(x—
s % wfieRto S HIT |

Find the equations of the tangent and the normal to the curve
x =17

Y x_2)(x-3)

WW:

at the point where it cuts the x-axis.

¥ sin 2x

dx

o (sin2 x+1) (sin2 X+ 3)
Find :

sin 2x

dx

o (sin2 x+1) (sin2 X + 3)
forg $ifse i

b b
j f(x) dx = j fa+b—-x)dx

a a

3HAd:
n/3
A o e i
1+ ./tanx
n/6
Prove that

b b
j fx)dx = J‘ f(a+b—-x)dx and hence evaluate

a a

n/3
dx
1+, /tanx '
n/6
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22.

23.
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saat Tl W o XY g g fifm |

dx x-y

AT
ITTHhA FHARU FA T -
(1 + x2) dy + 2xy dx = cot x dx
Solve the differential equation :

dy x+y
dx x-y

OR

Solve the differential equation :
(1 + x2) dy + 2xy dx = cot x dx

o AT &, b i ¢ %0 dH Efm E R R e | = 1, b | = 2 @
|?| = 3% |9k aRky b %R a W UEGIRARY ¢ w AR a4 W
q@ﬂ@q@%awn%mmmﬁfg3m13wwm€tﬁ|§2—2?+2?|
1 T 1A T |

- > - - — -

Let a, band ¢ be three vectors such that |a | =1, |b | =2and |c | =3.
> > —

If the projection of b along a is equal to the projection of ¢ along a ; and

- > ) — — -

b, c¢ are perpendicular to each other, then find |[3a —2b +2c¢ | .

A 1 T T B e foe fefafaa et wem orseq #

1
x—5 2-y 1-z x Y9 z-1

53 + 2 5 1001 o 3
3d: HTd HIFTT foh a1 3 @I Ush-gal =l Shredl & a1 3l |

Find the value of A for which the following lines are perpendicular to each
other :

x—5 2-y 1-z x Y 9 z-1

B+ 2 5 1001 0 3

Hence, find whether the lines intersect or not.
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@ us 3
SECTION D

Y97 G&I1 24 @ 29 TF Y9 T FH 6 IF § |
Questions number 24 to 29 carry 6 marks each.

1 1 1
24. I A=|0 1 3|8, @ A-l3@ hiT |
1 -2 1

ara: T wfiertor feerr &t g HIfT
X+y+2z=6,
y+3z=11
aq x—-2y+z=0
AYAT

IRfiyeh FaTaEn g, e SITeg @i SR FTd ShifeTT ;

2 3 1
A=(2 4 1
3 7 2

1 1 1
IfA=|0 1 3| findAlL
1 -2 1

Hence, solve the following system of equations :

X+y+2z=06,

y+3z=11
and x-2y+z=0
OR
Find the inverse of the following matrix, using elementary
transformations :
2 3 1
A=12 4 1
3 7 2
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25.

26.

27.
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fe@msy foh 1fyeran oad & iR fou U godia &mwha o sed (et F3

I GeAT B1) ohl S8, Soid o SR shi e & ssw gl |

Show that the height of a cylinder, which is open at the top, having a
given surface area and greatest volume, is equal to the radius of its base.

TUThe o T |, 39 s 1 SFwa 3 Sifse e s (-1, 1), (0, 5)
qe (3,2)% |

HAYAT
TR o JIT A a5hl (x — 1)2 + y2 = 1 AT x2 + y2 = 1 ¥ UiEg & H1
&TF T T |
Find the area of the triangle whose vertices are (-1, 1), (0, 5) and (3, 2),
using integration.

OR

Find the area of the region bounded by the curves (x — 1)2 + y2 = 1 and

x2 + y2 = 1, using integration.

fagai (2, 5, - 3), (-2, -3, 5) 3N (5, 3, — 3) W T oI GHAA o HIQW T
it iR {1 HINT | I8 FHAA, Tk @l S feegatl (3, 1, 5) qU
(-1,-3, - 1) ¥ TERdl 7, I 8 forg T lear 7 39 @ HifC |

AT

el r. (L4 ] +k)=1 @ r. @b +3] —k)+4=0% v @
B ST a7l 39 THAA b1 THISHUT ST <hIToT, ST x-37&7 o THIGL & | 37q:
39 9HaA h x-318 ¥ gt 7 HiT |

Find the vector and cartesian equations of the plane passing through the
points (2, 5, —3), (-2, —3, 5) and (5, 3, —3). Also, find the point of
intersection of this plane with the line passing through points (3, 1, 5)
and (-1, -3, —1).

OR

Find the equation of the plane passing through the intersection of the
—> A A A - A A A
planes r.(i + j +k)=1and r.(2i +3j — k) + 4 =0 and parallel to

x-axis. Hence, find the distance of the plane from x-axis.
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29.
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AdfeaIsuficme e 1A 3ama 6wt i & | fesm 1 H 5 @@
g ‘0’ Al e 7 | 1 fesai 1 3R 11 § § T feea sl Argesan A1 9ram @ 3R
3EH ¥ AIGTSAT Th g Hehlelt 9l & | Al Fepredl 18 7 1 & 3R 35k
oo 1% o 1 sl 2 A, @ w1 A @ A |

There are two boxes I and II. Box I contains 3 red and 6 black balls. Box
IT contains 5 red and ‘n’ black balls. One of the two boxes, box I and box II
is selected at random and a ball is drawn at random. The ball drawn is

found to be red. If the probability that this red ball comes out from box II

is g, find the value of ‘n’.

T A TARYE h & TR h TS Hid-Fg F1 A wdft B | A THER &
Sid Tfd-fog < Mo § 5 fie e 3R 10 e Se4 8 @d & | B ThR
vfd wgfa-fag & for 8 fire e ot 8 fime Sire & &a € | foam w2 o6
e o Tl el THF 3 T2 20 e G e o fofu 4 92 IUaTed & | T A
TR o Fd-fog W T 50 3R I B YK o Fd-fog | T 60 FH1 A9 FHT
2 | I HINY fop ow % SfehadieRtor & ft gde TeR % fohdq-fhd
wifd-faal 1 el g fmio gF1 =1fee | 36 39w awen ®i g T
gaEn H uyiEfdd i 3Teig fafy & 81 HIfu qen Afehay oy oft Sa
sifs |

A company manufactures two types of novelty souvenirs made of

plywood. Souvenirs of type A require 5 minutes each for cutting and
10 minutes each for assembling. Souvenirs of type B require 8 minutes
each for cutting and 8 minutes each for assembling. There are 3 hours
and 20 minutes available for cutting and 4 hours available for
assembling. The profit is ¥ 50 each for type A and ¥ 60 each for type B
souvenirs. How many souvenirs of each type should the company
manufacture in order to maximize profit ? Formulate the above LPP and
solve it graphically and also find the maximum profit.
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Strictly Confidential — (For Internal and Restricted Use Only)

< Senior School Certificate Examination >

March 2019
Marking Scheme — Mathematics (041) 65/3/1, 65/3/2, 65/3/3

/ General Instructions: \

1.

I

10.

11.

12.

13.

14.

You are aware that evaluation is the most important process in the actual and correct assessment of the candidates. A small
mistake in evaluation may lead to serious problems which may affect the future of the candidates, education system and
teaching profession. To avoid mistakes, it is requested that before starting evaluation, you must read and understand the
spot evaluation guidelines carefully. Evaluation is a 10-12 days mission for all of us. Hence, it is necessary that you put in
your best efforts in this process.

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done according to one’s own
interpretation or any other consideration. Marking Scheme should be strictly adhered to and religiously followed. However,
while evaluating, answers which are based on latest information or knowledge and/or are innovative, they may be assessed
for their correctness otherwise and marks be awarded to them.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on the first day, to ensure that
evaluation has been carried out as per the instructions given in the Marking Scheme. The remaining answer books meant for
evaluation shall be given only after ensuring that there is no significant variation in the marking of individual evaluators.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for different parts of the
question should then be totaled up and written in the left-hand margin and encircled.

If a question does not have any parts, marks must be awarded in the left hand margin and encircled.

If a student has attempted an extra question, answer of the question deserving more marks should be retained and the other
answer scored out.

No marks to be deducted for the cumulative effect of an error. It should be penalized only once.
A full scale of marks 0 to 100 has to be used. Please do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours i.e. 8 hours every day and evaluate 25 answer
books per day.

Ensure that you do not make the following common types of errors'committed by the Examiner in the past:-

e Leaving answer or part thereof unassessed in an answer book-

e Giving more marks for an answer than assigned to it.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

e  Wrong question wise totaling on the title page.

e  Wrong totaling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying.

e  Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly and clearly indicated. It
should merely be a line. Same is with the X for incorrect answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

While evaluating the answer books if the answer is found to be totally incorrect, it should be marked as (X) and awarded zero

(0) Marks.

Any unassessed portion, non-carrying over of marks to the title page, or totaling error detected by the candidate shall

damage the prestige of all the personnel engaged in the evaluation work as also of the Board. Hence, in order to uphold the

prestige of all concerned, it is again reiterated that the instructions be followed meticulously and judiciously.

The Examiners should acquaint themselves with the guidelines given in the Guidelines for spot Evaluation before starting the

actual evaluation.

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title page, correctly totaled and

written in figures and words.

The Board permits candidates to obtain photocopy of the Answer Book on request in an RTT application and also separately
as a part of the re-evaluation process on payment of the processing charges. /
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QUESTION PAPER CODE 65/3/1
EXPECTED ANSWER/VALUE POINTS

SECTION A
I-2Al = (<2)>IAl

=_8.-4=-32

e dy
y=3 =3 0

order 4, degree 2

JE182+(12)2 +(—4)> =22

-18 12 4 -9 6 -2
. DC’sare ———>—->"- Oor T,

22 °227°22

1171111
OR

D-R’s of required line are 3, -5, 6

Equation of line is

x+2 y—4 245
- -5 6

SECTION B

Letee R be the identity element.

then a*e = e*a =a

= a’ + e’ =¢?

2

+al=zal=el=0=¢e=0.

.. Identity element is 0 € R

0 2 0 2k
kA:k =
{3 —4} {31< —41<}
0 2k 0 3a
“ 13k —ak| T lop 24| = 2k=3a3k=2band -4k=24
—12 ~18
=6,a= —-=-4b=—"=-9
=k 6, a 3 >

jsinx—cosx

—dx
V1+sin2x

sin X —Ccos X
_ [simxeosx
sin X + cos X

—log I sinx+cosx | +¢
(€))
0B365 - Question Bank Software

D= N
= N = =

N | =

0| =

N | =

N | =

0| =
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J-sin(x—a) dx J-sin(x+a—2a) dx

sin(x +a) sin(x +a)

B J- sin(x +a)cos2a  cos(x+a)sin2a dx
sin(x +a) sin(x+a)

x-cos2a—sin2a-loglsin(x+a)l+c

OR

(lo x)2 1dx = (logx)2 X — 2-logx-l-x dx
& X

X- (logx)2 —{logx -2X —J.l'Zxdx}
X

x(log x)% —2x logx +2x+c¢

dy

2= m(a®-x?)=2y—L =-2mx
y (a”—x%) Y
d
or yd_))cl = —mx ..(1)
%y (dyY’ )
ydx_);—i-(d_z) =-m ...(11)

fY(WT_zﬂ
dx

. . TR _
form (i) and (ii) we get ¥ D « dx
d’y (dy jz dy
Xy—=+x| — | —y— =0
or dx? dx Y
A vector perpendicular to both 3 and b = ?1><B=193 +19k or 3+1A<

I ~ -~
». Unit vector perpendicular to both 3 and p = ﬁ(ﬁ_k)

OR
Let 4=i-2j+3k, b=-2i+3j—4k,c=1-3]+5k
5,5,6 are coplanar if i-bx¢ = 0

)
0B365 - Question Bank Software

N | =

0| —

N | — N | —

N | —

N | =
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65/3/1
1 2 3
a-bxc=[-2 3 —4|=13)+2(-6)+3(3)
1 3 5

=3-12+9=0

Hence a,b,C are coplanar

11. A={S,F,M),S,M,F), M, F,S), (F,M, S)}
B={(S,F,M), M, F, S)}

Total number of possible arrangements = 6

P(BNA)

PBIA) = —p =

2/6

/6

N | =

12.  Given 2 P(X = x,) = 3P(X=X,) =P(X=x3) =5P(X =x4)

k
Let P(X =x3) =k, then P(X =) =§,P(X =X,) =§ and P(X =xy) =~

.. Probability distribution is

X | X) | Xy | X3 | X4
15110130 | 6

PX) | = [ — | = | =
6161|616l

OR

(1) P(at least 4 heads) = P(r >24) =P(4) + P(5)

OO RO RTEE

(i1) P(at most 4 heads) = P(r<4)=1-P(5)
5
2 32

65/3/1 A3)
0B365 - Question Bank Software
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SECTION C
13. (i) For ae Z,(a,a)e R "+ a—a=0is divisible by 2
.. Ris reflexive (1) 1
Let (a, b) € R for a, b € Z, then a — b is divisible by 2
= (b —a) is also divisible by 2
- (b,a) € R = R is symmetric ...(i1) 1
Fora,b,c, € Z, Let (a,b) e Rand (b, ¢c) € R
a—-b=2p,pe Z,andb-c=2q,q€ Z,
adding, a—c =2 (p + q) = (a — ¢) is divisible by 2

= (a, ¢) € R, so R is transitive ...(1i1) 1%
(1), (i1), and (iii) = R is an equivalence relation. %
OR
fof ¢ ( 4x+3
e 1
4[4)( +3 43
_ _L6x-4] |
6[ 4x+3 | 4
6x —4 |
4(4x+3)+3(6x—4) 34x «
= 10100 = X 3)_d6x—4) 34 !
Since fof(x) = x = fof = = f ' = f |

- - af 1
14. Given tan 'x—cot™ x =tan 1(—j,x>0
V3

tan~ ' x — (E —tan~! j _I
= > p q
_ 21 _ o
2tan ' x="—=tan 'x ==
= 3 3 1
T 42 - 2 T
x=tan| = |=/3 s.o8ec —=seC —=—
- (3) X 3 6 1+1
4 65/3/1
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b+c a a
15. LetA=1| Db c+a b
C C a+b

0 -2¢ -=-2b

c ¢ a+b

0 C b 20 bc b
.. A==-2]b c+a b =—Eb bc+ab b
c C a+b c bc a+b
C, > C, - cCy
20 0 b
= —|b ab b
= A b

¢c —ac a-+b

_% -b-(—abc —abc) = 4abc.

; X - sin(a + ):X—Sii
16. siny= y S T
differentiating w.r.t. y, we get

dx sin(a+y)cosy—sinycos(a+y)
dy -

sin’ (a+y)

dx sin(a+y-y)  sina

dy - sinz(a+y) _sinz(a+y)

dy sin®(a+y)

odx sina
OR
(sin x)’ = (x+y) = y-logsin x =log(x +y)

differentiating w.r.t. x, we get

y.cotx+logsinx.d_y:;(l+ﬂj
dx x+y\l dx
65/3/1 )
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—ycotx
dy x+y Y
= — 1
dx log sin x— !
X+y
_ I-y(x+y)cotx 1
(x+y)logsinx —1 2
17. y=(sec_1 x)z,x>0
dy -1 1
—=2seC X ————
dx xvx* -1 :
= X\/Xz—ld—y:2\/§ 1
dx 2
squaring both sides, we get
2 2
2,2 dYJ 4 2 (dYJ 1
X“(x*=D|—| =4y or (x —-x7)|—| =4 -
( )( & y ( ) i y 5
differentiating w.r.t. x.
dy d? dy )", d 1
(x4—x2)2.—y.—y+(4x3—2x)(—yj =4.2 =
dx dx? dx dx 2
2
EC PO B NI [ NN ) S 1
dx? dx 2
— . . 1
18. Curvey = —— —cuts at x —axis at the point x =7,y =0 i.e. (7, 0) 3
(x=2)(x=3)
dy _ (x> =5x+46)-1-(x=7)(2x =5) 1
dx (x2 =5x+6)> 2
a0 Y- 20 1 :
dx (202 20 2
.. Slope of tangent at (7, 0) is — .
«. Slope of tangent at (7, 0) is = >
1
and slope of Normal at (7, 0) is —20 5
(6) 65/3/1
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1
Equation of tangent at (7, 0)isy — 0 = 20 x=7

orx —20y -7=0
Equation of Normal at (7, 0)isy — 0=-20 (x — 7)

or 20 x +y = 140.

- j sin 2x

— — dx
(sin” x +1)(sin” x + 3)

19.

2

Put sin“x=t = sin2x dx =dt

-‘-1=I dt =j(1/2+_1/2)dt
(t+1)(t+3) t+1 t+3

1 1
—log|t+1|——=log|t+3|+cC
5 glt+1] 5 glt+3|

%log(sin2 x+1)— %log(sin2+ 3)+c.

b a
20. RHS = jf(a+b—x)dx=—jf(t)dt,wherea+b-x:t, dx = —dt
a b

Tf(t) dt = Tf(x) dx =LHS

a a

Let1 dx \/COS X dx 0
e = ..
1++/tan x COS X ++/sin X

Il
Q=3

ala——w|a

T T
T \Jcos(m/2—x) dx = ? \/sin x dx

= 2 Jcos(T/ 2—x) +4fsin(m/2—x) “ /sinx ++/cos x ..(i1)
6 6

i

3
/3
adding (i) and (ii) to get 21 = [1-dx =xTge =7/6.
T

6

65/3/1 (7)
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y
g_x+y_1+;
dx x-y _V¥
X
Put y/x = th Q_V'i'xﬂ
ut y/x = v so that ix Ix
dv 1+v dv 1+v 1+v—v+v?
s VEX—= = Xx—= -y=—
dx 1-v dx 1-v 1-v

1-v dx 1 1 2v dx
dv=|— = dv—— dv=|—
= j1+v2 X J1+v2 2j1+v2 X

= tan_lv:%log|l+v2|+loglxI+c

2+y2

2
X

= tan_l(l) %log x +loglx|+c
X

or tan”' (

<

):lloglxz+yzl+c
2
OR

a+ xz)dy +2xy dx = cot x.dx.

g_i_ 2X ‘y_cotx
= A 1+x2 1+ x>

2x
[oade (14x2) 2
ILF. = e’ I/x" =g =(1+x")

.. Solution is, y-(1+x2) :jcotx dx =loglsinx |+c

1
= -loglsinx |+
ory x2 s +x2
L W B i
Given al 1al ..(1)
bl¢ = bc=0 ...(ii)

®
0B365 - Question Bank Software
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(138-2b+2¢ )2 =91a1P +41bP +4I1¢P -12a-b-8b-¢+1

=9(1)2 +4(2)* +4(3)*
=9+ 16 + 36 = 61
= [3i-2b+2¢1=61

23. Writing the equations of given lines in standard form, as

x=5 y-2 z-1

SA+2 =5 1

lines are perpendicular to each other,

= (5A+2)-1+(=5)2N) +1(3) =0

—SA+5=0 = A=1

Xx=5_y-2 z-1
7 -5 1

.. lines are

| (@, =) (by xby) | _

2a-c

[using (1) and (i1)]

‘(5%;3).(—17?—203“912)

Shortest distance between these lines =

by X by
135
IE1 ><132 I
.. lines are not intersecting.
SECTION D
24. |Al=1(7)-1(-3)+1(-1)=9
7 3 2
@jay=|3 0 3
-1 3 1
7 3 2
= A= é 3.0 -3
-1 3 1
65/3/1 )

| b, xb, |
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1 1 1} «x 6
Given equations can be writtenas | | 3 y=]11
1 =2 1]z 0
or AX=B=X=A"B
X . 7 -3 216 1
y :5 3 0 =3|11|=|2
z -1 3 110 3
wx=1y=2,z=3
OR
2 31 1 0 0
Let: {2 4 1|=|0 1 O]|A
3 7 2 0 01
3 7 2] [0 0 1
R, < R;3(2 4 1|= 1 0[A
_2 3 1_ _1 0 0
14 1] [-1 0 1
01 O0|=-1 1 0|A
_2 3 1_ _1 0 0
1 4 1 -1 0 1
R; - R;-2R,;|0 1 0(=|-1 1 0 |A
0 -5 -1 3 0 =2
1 4 1 -1 0 1
R; - R;+5R,|0 1 O |=/-1 1 0J|A
0 0 -1 -2 5 =2
1 0 1 -4 1
01 O(=|-1 1 OJA
0 01 2 =5 2
1 0 O 1 1 -1
0 01 2 =5 2
(10)
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1 1 -1
=Al=|-1 1 0 1
2 -5 2

25. Let Given surface area of open cylinder be S.

Then S = 27rh + 7r?

S—mr
= h =
27r :
1
Volume V = 7r’h 9
2
— 1
V= mz[s il }:—[Sr—nf] 1
2mr 2
ﬂ:l[s_ytrz] 1
dr 2 2
(;—V:O = S=3nr? or 2mrh + 7’ =3’ |
r
= 2mrh = 2mr? =h=r !
2
d—\zl:—67tr<0 1
dr

.. For volume to be maximum, height = radius

26. Let the points be A (-1, 1), B (0, 5) and C (3, 2)

Correct Figure 1

Equation of AB:y =4x+5

c Sy =5_
“1,1A 1(3,2) BC:y=5-x 11
’ 1 | 1 2
X 0 1 2 3 % AC:y=i(x+5)
v 0 3 3 !
Req. Area = j(4x+5)dx+j(5—x)dx—J‘—(x+5)dx 15
4 2
-1 0 -1
270 2P 2P
A:{(4“5) } J{(s X) } _1{(“5) } 1
s |, 2 |, 4 2 |,
65/3/1 11
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= 3+2—6:E
2 2

OR

(x-D2+y? =1

A

< () s

27.

Y

and x> +y?>=1= (x-1)*=x>

1
:>X—2

.. Required area = 2

O C— D | —

=2 X—_lw/l—(x—l)2 +%sin_1(x—1)}
-2 -v3 E}.,.z{ﬁ £:|:(2_n_
L 8 6 8 6 3

I
2
+2

7

2

g

X

Correct Figure

1

J1=(x —1)%dx +j\/1—xzdx
1
2

1

1

2

\ll—x2 +lsin_1 x}
2

Equation of plane passing through (2, 5, —3), (-2, -3, 5) and (5, 3, -3) is

x=2 y-5 z+43
-4 -8 8
3 -2 0

=0

= 16(x—-2)+24(y—-5)+32(z+3)=0
1e.2x+3y+4z-7=0

which in vector form can be written as - (21 +3]j+4k) =7
Equation of line passing through (3, 1, 5) and (-1, -3, 1) is

x=3 y-1 z-5
= = or
4 4 6

x=-3 y-1_ z-5
2 2 3

Any point on (ii) is (2A+3,2A + 1,34 +5)

12)

(1)

...(11)
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If this is point of intersection with plane (1), then

2QA+3)+3QR2A+1)+4(BA+5)-7=0
20+22=0 = A=-1

.. Point of intersection is (1, -1, 2)

OR

Equation of plane through the intersection of planes
T-(i+j+k)—1=0 and T-(2i+3j—k)+4=0, is

[F-G+j+Kk) —1]+AMT -Qi+3j-k)+4] =0

= T [A+20)i+ 1+30)]+A-Mk]—-1+41 =0 ...(4)

-1
Plane (i) is Il to x—axis = 1+2A=0 = 7»=7

o~ 1a 34
.. Equation of plane is - _EJ + Ek -3=0
or 7-(—j+3k)-6 =0
Distance of this plane from x—axis

-6l 6
= \/(_1)2+(3)2 \/E units

Let the events be

E, : bag Iis selected
E, : bag Ilis selected
A : getting a red ball

N | =

P(E,) = P(E,) =

. P(A/E,)= >

301
P(A/E)=>=—
(ATE) 9 3 5+n

13)
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1.5
3__ 2 54n
PE/A) =5 T1 1 5 )
23 2 5+n
3 15 _s
=5 T S5tn+1s 1
29. Let number of Souvenirs of type A be x, and that of type B be y.
Y A
1
40 F . L.P.P is maximise P = 50x + 60y 5
30
(0,25 [ 0x+8y=240 such that 5x+8y <200
10x +8y <240 51
2

X,y =20

Correct Graph 2

_

5x+8y=200 P(at A) =X1500
P(at B) = (400 + 1200) =Z1600
P(at C) = %(1200)

.. Max Profit =X 1600, when number of Souvenirs of type A = 8 and number of
Souvenirs of type B = 20. 1

(14) 65/3/1
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QUESTION PAPER CODE 65/3/2
EXPECTED ANSWER/VALUE POINTS

SECTION A

dy 2 —2logx 1 1 1
1. i Xy 2x = LF = 2 )
dy dy 2x — y 1 1
2 4oxy—2L_2x = S
2 YAy =0 T 2xy 2"
3 1
3. |22A1 = (=2)3 1Al 5
- 8x4=32 1
= -8 % = — 5
2 2 2 _ l
4 (=182 +(12)% +(—4)® =22 2
Do 8124 96 2 1
SRS AT T I 1 2

OR
1
D-R’s of required line are 3, -5, 6 5
Equati fline i X+2_y—4_z+5 1
qua 10N OI 11ne 1S = _5 6 )

SECTION B
2 1 3
5. Leta=2b=3=2%3=—=— 3% = ==1 — 2%3 % 3%, 1
4 2 3
1
2 4+1 10’ 5 8/5 4

= (2%3)*4 £ 2% (3%4) 1

, [-3 6][3 6] [3 6_A
6. A= 4|2 4|7 |2 4| I
—A3= A2 A=A-A=A’=A 1
7. y*= m(az—xz)z>2yﬂ:—2mx 1
dx 2

65/3/2 (15)
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d
or y—y = -mx (1)
dx
d2y dy 2 .
de—2+(d—Xj =-m ...(i1)

d’y (dyy _ydy
dx

. .. _+ _— =
form (i) and (ii) we get y dx x dx

d2 dy)Y d
or Xy—)2/+X(—y) —y—y =0

dx dx dx
0y — sin X —cos X
J-smx cosxdX _ j : dx
J1+sin 2x sin X + cos X

—log Isinx+cosx [+c¢

J-sin(x—a) dx J-sin(x+a—2a) dx

sin(x +a) sin(x +a)

3 J- sin(x+a)-cos2a  cos(x +a)sin 2a dx
B sin(x +a) sin(x +a)

x-cos2a—sin2a-loglsin(x+a)l+c

OR

(lo x)2 1dx = (logx)2 B 2-10gx-l-x dx
& X

X- (logx)2 —{logx -2X —J.l'Zxdx}

X

x(log x)% —2x logx +2x+c¢
A={S,F,M),S,M,F), M,F,S),(F,M, S)}
B={(S,F,M),(M, F, S)}

Total number of possible arrangements = 6

P(BNA)

PBIA) = —p =

(16)
0B365 - Question Bank Software
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2/6

/6

N | =

11.  Given 2 P(X = x) = 3P(X=x,) =P(X=x3) =5P(X =x,)
k k _ _k
Let P(X =x;) =k, then P(X=X1)=E,P(X=X2)=§ and P(X—X4)—§

k+5+5+5:1:>k:@
2 35 61

.. Probability distribution is

X | X) | Xy | X3 | X4
1510]30] 6
61 | 61 | 61 | 61

P(X)

OR

(i) P(at least 4 heads) = P(r>4) =P(4) + P(5)

1 4 5 5
o )@ b2
2/)\2 2 2 32 16

(i1) P(at most 4 heads) = P(r<4)=1-P(5)

5
2 32

12. A vector perpendicular to both 3 and b = axb :193 +19k or 3+1A<

I ~ -~
. Unit vector perpendicular to both 3 and = ﬁ(ﬁ'k)

OR
Let 4=i-2j+3k, b=-2i+3]—4k,c=1-3]+5k

5,5,6 are coplanar if i-bx¢ = 0

1 -2 3
a-bxé=[-2 3 —4=13)+2(-6)+3(3)
1 -3 5
=3-12+9=0
65/3/2 17)

0B365 - Question Bank Software

N | =

N | —

| —



QB365 - Question Bank Software
65/3/2

Hence 4,b,¢ are coplanar
SECTION C
13. (1) For ae Z,(a,a)e R -- a—a=0is divisible by 2
.. Ris reflexive (1) 1
Let (a, b) € R for a, b € Z, then a — b is divisible by 2
= (b —a) is also divisible by 2
- (b,a) € R = R is symmetric ...(i1) 1
For a,b,c, € Z, Let (a,b) € Rand (b, ¢c) € R
a—-b=2p,pe Z,andb-c=2q,q€ Z,
adding, a—c =2 (p + q) = (a — ¢) is divisible by 2

= (a, ¢) € R, so R is transitive ..(111) 1%
(1), (i1), and (iii) = R is an equivalence relation. %
OR
fof ¢ ( 4x+3
R 1
4[4)( +3 43
6x—-41
= 7 1
6[ 4x+3 | 4
6x —4

A(4x+3)+3(6x—4) 34x _

— X
= 10l = G4x+3)-46x-4) 34 1

Since fof(x) = x = fof = = f ' = 1

. siny 1

v = X-sinfa+y) > x=—"— =

14. siny y sin(a+y) 5
differentiating w.r.t. y, we get

dx sin(a+y)cosy—sinycos(a+y) 1

dy sin’(a + y)

(18) 65/3/2
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dx sin(fa+y—-y) sina 1
—_— - = 1_
dy sin’ (a+y) sin’ (a+y) 2
dy sin®(a+y) 1
" dx  sina 2
OR
(sin x)Y = (x+y) = y-logsin x =log(x +y) 1
differentiating w.r.t. x, we get
y'cotx+logsinx-d—y:L(l+d—y) 1L
dx x+y dx 2
—ycotx
dy x+y Y
7 — 1
dx log sin x— !
X+y
_ I-y(x+y)cotx 1
(x+y)logsinx —1 2
. _1(3) . _1(4) T . 4(3) T . _14 _14
15. sin | —|+sin | —|=— = sin | — [=——sin —=cos — 1
X X 2 X X X
3 16 3V x*-16
. -1 .1 = 1
sin | — |=sIn I-——|=|—| = =
= (Xj ( x2 j (Xj x? )
1
=x>=25=x=4%5x=-5 (rejected) ... x =5 5+1
2 2 2 2 Applying
a“+1 ab ac a(a“+1) a‘b a“c
2 1 2 2 2 R; —aR,
16 LHS=|ab b“"+1 bc | =—| ab b(b” +1) b“c 1
) abc ) ) 5 R, - bR,
ac bc ¢ +1 ac bc c(c”+1) R, - cR,
a’+1 a*  a’ 11 1
_ | b b+l b? |=(d+at+b*+cH)b* b*+1 b* [{R; >R, +R,+R; 1
B 2
c? ? 2+l 2 F P+l
65/3/2 (19)
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1 0 0
C,—>C,-C
= (+a’+b*+cAHP? 1 0 =l+a’+b%+c% 4 2 T2 ! 11
¢ 0 1| = RHS
17. y = (cot™'x)? = ﬂchot_lx( _12j 1
dx 1+x
— (1+x2)ﬂ=—2cot‘1x=—2ﬁ 1
dx 2
squaring both sides, we get
2
dy 1
1+X2 2(—j =4 —
( ) i y 2
differentiating, w.r.t. X,
2 2 1
2(1+x2)2x.(ﬂj +2(1+x2)2.ﬂ.d—§:4-ﬂ 1=
dx dx dx dx 2
2, dy 22 d%y 1
= 2x(1+x7)—=+1+x")" —5=2. —
dx dx 2
sin 2x
18. 1= [— a dx
(sin” x +1)(sin” x + 3)
Put sin® x =t = sin2x dx =dt %
1=I dt :J(l/z+—1/2)dt N
(t+D(t+3) t+1 t+3 2
1 1 1
= —log|t+1|—=log|t+3[+c 1—
5 gle+1| > glt+3| ;
= llog(sin2x+l)—llog(sin2+ 3)+c 1
) 2 ' 2

b a
19. RHS = [f(a+b—x)dx=—[f()dt,where a + b — x = t, dx = —dt %
a b
b b
= [f(dt=[f(x)dx =LHS 1
a a 2
(20) 65/3/2
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T T
Let1 i dx i \/cos X dx 0
et]l = = (1
n1+x/tanx n\/cosx +\/sinx
6 6

T T
2 Jeos(m/2—x) 2 \/sin x
_I dx = J dx .
= n\/cos(n/Z X)+\/s1n(7t/2 X) n\/s1nX+\/cosx ...(11)
6 6
K
3 /3
adding (i) and (ii) to get 21 = [ 1-dx =xJz/ =7/6.
I
6
1
TR
y
I+
20, W_Xty__ x
dx x-y _V¥
X
Put y/x = th ﬂ_v+xﬁ
ut y/X = v so atdx i
dv I+v dv 1+v 1+v—v+v?
V+X—= = X—= - V=—"—"—
dx 1-v dx 1-v I-v
I-v dx
dv= dv—— —
= j1+vz X J.1+v '[1+v
= tan_1V=%log|1+V2|+loglxI+c
2,2
= tan_l(l)zllog x +2y +loglx|+c
X 2
or tan”! (XJ:lloglx2 +y2 l+c
X 2
OR
a+ xz)dy +2xy dx = cot x.dx.
65/3/2 (21)
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dy+ 2x y= cot x
- Ly =
dx 1+x* ° 1+x? !
2x
2™ log(iex? 2
LE = e =l = (14 x%) {
.. Solution is, y-(1+x2):_[cotx dx =loglsinx|+c 1+1

1 .
oryzl—z'logls1nxl+ 5

+Xx I+x
21. Writing the equations of given lines in standard form, as

1
x=5 y-2 z-1 y+§ z—1

S5h+2 -5 1

)
>

1]
w‘
0| —

lines are perpendicular to each other,

1
= (5M+2)-1+(=5)20) +13) =0 5
1
“SA+5=0 = A=1 5
L
. lines are X—S:y—Z_Z—l'izy 2 _z-1 1
7 =5 11 2 3 2
‘(5i+53).(—17i—203+1912)
Shortest distance between these lines = 1@, < %1) : Ebl xby) | = 2 — 1
by xb, | by xb, |
-1 !
by xb, | 2
1
.~. lines are not intersecting. 3
2. Gi bd_ca b-i=¢c-d : 1
. iven Gl 1al ..(1) >
- - .. 1
bl¢ = b-c=0 ..(11) 3
(138-2b+2¢)> =91alP +41bl* +4I1¢P -12a-b-8b-¢+12a-¢ 1
(22) 65/3/2
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=9(1)2 +4(2)* +4(3)*
=9+ 16 + 36 = 61
= [3i-2b+2¢1=61

x—=7

Curvey= ——
(x=2)(x=3)

dy _ (x*=5x+6)-1-(x=7)(2x-5)

dx (x% =5x +6)*
at (7,0) & = Zozzi
dx (20> 20

1
.. Slope of tangent at (7, 0) is 20

and slope of Normal at (7, 0) is —20

1
Equation of tangent at (7, 0)isy =0 = 20 x=7

orx —20y -7=0
Equation of Normal at (7,0)1sy — 0 =-20 (x — 7)

or 20 x +y = 140.
SECTION D

f(x) = sinx+%cos 2x = f’(x)=cos x—sin2x

f'(x) =0 = cosx — 2 sin x cosx =0

= cosx (1 —2 sinx) =0

f”(x) =—sinx —2cos 2x

(23)
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cuts at x —axis at the point x =7,y =0 i.e. (7, 0)

N | = N | = N | = N | =
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’7 n
f"(n/6)<0 = x= 3 is a local maxima. 1
3
Local Max. Value = f(1/6) = 2 1

o
Local extreme values do exist at end points x = 0, x = = but no marks are alotted here for that

2
1 -1 1]t =1 1] [0 O 1
A2_|2 -1 0[|2 -1 0|=|0 -1 2 )
1 0 ot 0 0] [1 -1 1
0 0 1][t =1 1] [1 0 O
A A=|0 -1 2|2 -1 0|=|0 1 0O|=I 3
1 -1 11 0 0] [0 01
1 -1 1[0 0 1 1 00
or A-A’=[2 -1 0l|l0 -1 2|=l0 1 0|=I
1 0 o1 =11 0 0 1
= AZ=A"! 1
OR
Given System of equation can be written as
2 -3 5x] [13
3 2 4jy|=|-2|o0orAX=B 1
1 1 2|z -2
IAl=20)+3(2)+5(1)=-1%#0 1
s X=Al.B
0 -1 2
(adj. A) = |2 =0 23 2
1 -5 13
0 -1 2 0 1 =2 |
Al=_l2 9 23|=|2 9 23 2
1 =5 13| |-1 5 -13
(24) 65/3/2
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X 0O 1 =213 2
yl=|-2 9 -23||-2|=|2
z -1 5 -13||=2 3

=x=2,y=2,z=3.
Let the events be

E, : bag I'is selected
E, :bag Ilis selected
A : getting a red ball

1
P(E) =P, = 5

3] 5
P(A/E)=2=—; P(A/E,)=
(ATE) 9= 3 2) 5+n

L5

3__ 254n

PESJA)=5 11 1 5
23 2 5+n

3__ 15 _s
=5~ 5tn+1s N7

Equation of plane passing through (2, 5, -3), (-2,=3, 5) and (5, 3, -3) is

x—=2 y-=5 z+3

= 16(x—2)+24(y—-5)+32(z+3)=0

1e.2x +3y+4z-7=0

which in vector form can be written as 7 -(21+3]+4k) =7
Equation of line passing through (3, 1, 5) and (-1, -3, 1) is

x=3 y-1 z-5 or x=3 y-1_ z-5
4 4 6 2 2 3

Any point on (ii) is (2A +3,2A +1,3A +5)

(25)
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If this is point of intersection with plane (i), then

2Q2A+3)+3Q2A+1)+4(BA+5)-7=0
2A+22=0 = A=-1

.. Point of intersection is (1, -1, 2)

OR

Equation of plane through the intersection of planes
t-(i+j+k)—1=0 and T-(2i+3j-k)+4=0, is

[F-G+]+Kk) =1+ A[T-(2i+3j-k)+4] =0

= T [1+20)1 + 1 +30) ]+ A-M)k]-1+41 =0 ..(0)

-1
Plane (i) is Il to x—axis = 1+2A=0 = 7»=7

( 1x 34
.. Equation of plane is T- _EJ +§k =3 (0
or 7-(—j+3k)-6 =0
Distance of this plane from x—axis

-6l 6
= \/(_1)2+(3)2 \/E units

Let the points be A (-1, 1), B (0, 5) and C (3, 2)

5ty
(0.5)
c Equation of AB:y=4x+5
(1.1) A i<3’2> BC:y=5-x
o[ 1 23 X |
AC:y=—(x+)9)
4
v

0
Req. Area = J(4x+ S)dx+

-1

(26)
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Correct Figure

3 3 1
£(5—x)dx—_jlz(x+5)dx

N[= -

N | —

N | —

0| —

—

N | =
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270 2P 2P
A= (4x+5) N G-x)7"| 11 (x+5) X
8 -2 4 2
-1 0 -1
3,215 1
2
OR
y
Correct Figure 1
x —1/05\2 " (x=D*+y* =1
\.g/
) and x> +y?>=1= (x-1%=x?
Yy
1
=X== 1
2

. Required area = 2

O —— ) | —

1

\/1—(x—1)2dx+j 1-—x2dx 2
1
2

! 1

=2 XT_l\/l—(x—l)2 +%sin_1(x—l)}2 +2[%\/1—x2 +%sin_1x}1 1

0

2

— 2 i+£:|+2|:£+£:|:(2_n_£j 1
L 8 6 8.6 3 2
29. Let number of Souvenirs of type A be x, and that of type B be y.
1
. L.P.P is maximise P = 50x + 60y 3

such that 5x+8y <200
10x +8y <240
x,y=20

Correct Graph 2
P(at A) = %1500

X P(at B) = %(400 + 1200) = %1600
5x+8y=200
P(at C) = %(1200)

.. Max Profit =X 1600, when number of Souvenirs of type A = 8 and number of
Souvenirs of type B = 20.

65/3/2 (27)
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QUESTION PAPER CODE 65/3/3
EXPECTED ANSWER/VALUE POINTS

SECTION A

2 ’ (E%i) 11
1. DRs are (6, 2, 3) .. DC’s are ey 2t
OR
x-1 y-7 z-3 x-1_y-5 z-6 1
-3 p 2 T3p 1 -5 2
1
=9 +p-10=0=p=1 3
dy 2 |
L _Z.y=2x 1
2 dx x Y B
LE - e—210gx:X—2:i 1
= LFE = 2 :
1
3. 12Al = (-2)* Al 3
=-8x4=-32 1
= -8 % = — >
e dy 1
4, y = > = N =0 +
SECTION B
4 7 213 1 17
5. BA'=|0 1 2|9 8 5 1
2 4 6|0 2 4
75 56 71
=19 4 13 1
42 22 58
b b
log x [1 2}
dx =| —(logx
6. j - ylogx)” | |
1
= l(ogb)*~(loga)’] |
(28) 65/3/3
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2_ m@>-xH= 2}’& =—2mx
y = dx
d
or V¥ — _mx (D)
dx
de_2+(&j =-m .. (1)
L d’y (dy )2 y dy
| = = —
form (i) and (ii) we get ¥y a2 Udx x dx

d’y (dyj2 dy
Xy—2+x| = | —y—= =0
o de2 dx ydx

j sin(Xx —a) dx j sin(x +a—2a) dx

sin(x +a) sin(x +a)

B j sin(x+a)-cos2a a cos(x +a)sin2a e )
B sin(x +a) sin(x +a)

= X-cos2a—sin2a-loglsin(x+a)l+c

OR

(lo x)z-ldx:(logx)z-x— 2-10gx-l-xdx
& X

X- (logx)2 —{logx -2X —J.l-Zxdx}

X

x(log x)% —2x logx +2x+c¢

A vector perpendicular to both 3 and b = axb :193 +19k or 3+1A<

I ~ -~
. Unit vector perpendicular to both 3 and = ﬁ(ﬁ_k)

OR
Let 4=i-2j+3k, b=-2i+3]—4k,c=1-3]+5k
5,5,6 are coplanar if i-bx¢ = 0

(29)
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1 =2 3

a-bxc=[-2 3 —4[=13)+2(-6)+33)
1 3 5

=3-12+9=0
Hence 4,b,¢ are coplanar

10. A={S,FEM),S,M,F), M, FES), (F,M,S)}
B={(S,F,M), M, F, S)}

Total number of possible arrangements = 6

P(BNA)

PBIA) = —p =

2/6

/6

N | =

11.  Given 2 P(X = x)) = 3P(X=x,) =P(X=x3) =5P(X =xy,)

k
Let P(X =x;) =k, then P(X =x,) =§,P(X =X,) =§ and P(X =xy) =~

.. Probability distribution is

X | X) | Xy | X3 | X4
poo | 13|10 [30] 6
61 | 61| 61 61

OR

(1) P(at least 4 heads) = P(r>4) =P(4) + P(5)
1 4 5 5
O CRIORE R
2)\2 2 2 32 16
(i1) P(at most 4 heads) = P(r<4)=1-P(5)

5
2 32

(30)
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12. Letee R be the identity element.
then a*e = e*a=a
S al+el=el+al=al=e2=0=¢e=0.

.. Identity element is 0 € R
SECTION C

aVI=x2 ] (L2
13. tan(sec_ll):sin(tan_IZ) = tan(tan ! X J:sm(sm l—j
X X J5

1-x2 2 1-x2> 4
:} = — —_
X JE x> 5
= 9x2 =5 = xzzg = X:TS’{X>O}

14, ¢ -(x+h=1= ey-1+(x+1)ey-j—y=0

X
dy 1
dx x+1
dzy 1

OR

_ 2% _ 2
y = sin 1(LZJ:sin 1( tzj,wheret:Zx
1+(2%) 1+t

= Y= 2tan"'t

dy_ 22 and i:2"'log2.
dt 1+t dx
x+1
d—y: 2.2x.10g2:ﬂ
dx 1+t 1+4*
65/3/3 (31)
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f(x) = 4x> —6x%-72x+30
= f/(x)=12x>—12x =72 =12(x = 3)(x +2) 1
f'x)=0 = x=-2,x=3 1
.. possible intervals are (—oo,—-2),(-2, 3),(3, o) %
f’'(x)<0 in (=2, 3)
and f’(x) >0 in (—oo,—2) and (3,0)
= f(x) is strictly increasing in (—eo, —2), (3, o) or (—oo, 2], [3, o) 1
and strictly decreasing in (-2, 3) or [-2, 3] %
(1) For ae Z,(a,a)e R "+ a—a=0isdivisible by 2
. Ris reflexive (1) 1
Let (a, b) € R for a, b € Z, then a — b is divisible by 2
= (b —a) is also divisible by 2
- (b,a) € R = R is symmetric ..(11) 1
For a,b,c, € Z, Let (a, b) € Rand (b, ¢c) € R
a—-b=2p,pe Z,andb-c=2q,qe Z,
adding, a—c =2 (p + q) = (a — ¢) is divisible by 2
= (a, ¢) € R, so R is transitive ...(1i1) 1%
(1), (i1), and (iii) = R is an equivalence relation. %
OR
fof ¢ ( 4x +3
e !
4[4)( +3 43
_ _Lox—-4] X
6[4X +3 | 4
6x —4 |
(32) 65/3/3
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4Ax+3)+36x-4) _34x _
= 10l = G 4x13)_d(6x—4) 34

Since fof(x) = x = fof = I = ! = f

b+c a a
LetA=| Db c+a b
C C a+b

0 -2¢ -2b
c c a+b

0 C b 20 bc b
.. A==-2]b c+a b =—Eb bc+ab b
C C a+b c bc a+b
C, > C, - cCy
0O O b
A——zb ab b
=87

¢c —ac a-+b

_% -b-(—abc —abc) = 4abc.

y= (sec_1 X)z, x>0

ﬂzZsec_lx' !

dx xvVx?2 -1
= X\/Xz—lj—yzz\/§
X

squaring both sides, we get

dy Y’ dy Y’
X2(X2—1)(—yj =4y or (X4—X2)(—yj =4y
dx dx

differentiating w.r.t. X.

2 2
(X4_X2)2.ﬂ.g+(4x3_2)()(ﬂj = .ﬂ
dx dx? dx dx

(33)
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2
— x*(x%— 1) +(2x x)ﬂ—zzo
dx? dx
b a
19. RHS = jf(a+b—x)dx:—J‘f(t)dt,wherea+b—x:t, dx = —dt
b

= Tf(t) dt= j)‘f(x) dx =LHS

a

dx \/€cos X
Letl = dx
1+\/tanx \/cosx+\/s1nx

Q=3
0\\:-1'—.w\:-1

\/sin x

\/Sll’lX +\/COSX

\Jcos(m/2—x) dx =

d
JCOS(TL/ 2—X) +fsin(r/ 2 —x) )

Il
Q=W

0\\:-1'—.w\:-1

T

3
/3
adding (i) and (ii) to get 21 = [ 1+dx =xJxe =7/6.
T

6

1
7T
sin 2x
20. 1= .[ ) -] dx
(sin” x +1)(sin” X + 3)
Put sin> x =t = sin2x dx =dt

dt /2 -1/2
w 1= I(t+1)(t+3)_j(t+1 t+3)dt

1 1
—loglt+1|——logl|t+3|+c¢
2 & 2 &

%log(sin2 x+1)— %log(sin2+ 3)+c.

21. Writing the equations of given lines in standard form, as

x=5 y-2 z-1
50+2 =5 1

(34)
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N | =
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lines are perpendicular to each other,
= (GA+2)-1+(-5)2A)+1(3)=0
—SA+5=0 = A=1
-1
- linesare X=5_¥=2 z-1l x_ " _z-l
7 -5 171 2 3

Shortest distance between these lines =

~ 54 2 A ~
I(ﬁz—ﬁl)-(BIXBZ)I _ ‘(51 +2J)'(—171—20J+19k)

| b, xb, | b, xb, |
135
| b, xb, |

.. lines are not intersecting.

ba ¢d -

22. Given — =——-- .. ba=c-a ..(1)

lal lal

bLl¢ = bc=0 ...(ii)

(138-2b+2¢ )2 =91a1> +41bP +4I1¢ -12a-b-8b-¢+12a-¢
=9(1)* +4(2)* +4(3)* [using (i) and (ii)]
-9+ 16 + 36 = 61

= [3i-2b+2¢1=61

y
I+=
23. dy _x+y_~ x
dx x-y _V¥
X
Put y/x = th ﬂ_V'i'Xﬁ
ut y/x = v so that ix Ix
dv 1+v dv 1+v 1+v—v+v?
S VEX—= = Xx—= -y=—
dx 1-v dx 1-v 1-v
65/3/3 (35)
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1 dX 1
dv = dv—— 1+—
= j1+v2 X j1+v j1+v 2
a1 2
— tan V:Elog|l+v |+10g|x|+c 1
2, .2
= tan_l(l)zllog x +2y +loglx|+c 1
X 2 X
-1 Y 1 2,2
or tan (—):—loglx +y~l+c
X 2
OR
a+ xz)dy+ 2xy dx = cot x.dx.
dy 2x _cotx
A AR TR e !
2x
——dx
LF = e b’ =g = (14 x2) .
.. Solution is, y-(1+x2):_[cotx dx =loglsinx|+c 1+1
= loglsinx |+
ory 1+x? s 1+x?
SECTION D
24, {(x,y):0<y<x*,0<y<x+2,-1<x<3}
Correct Figure |
Y 2 3
Area = J x2dx +J(X +2)dx )
-1 2
X< — 0 ] 5 3 > X X3:|2 (X+2)2:|3
= —| +——
3L, 2 b 2
v
= 3'|'—:E 1
2
(36) 65/3/3
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OR

1= lim hf(1)+f(1+h)+F(1+2h) +-+f1+n—-1Dn)]

i or nh=3
n

where h

— limh[2+e)+Q+h+eZ™M)+ 2+ 2h+e*™* M) +... 4+ 2+ (n=1h) + 22Dy
h—0

DD i -2l o2 e 420D )

= lim h{2n+h'
h—0

h—0

nh(nh—h)] flimK. S e? 2
h—0 2)'{ ezh—l

2h

— lim [Znh +
h—0

2,.6 _ 2,.6 _
+9+e(e 1):£+e(e 1)
2 2 7
25. p = (prob. of doublet) = 1/6 ~oq=5/6

X |0 1 2 3 4

2 2 3 4

R0 (5) (&) (&)| 2|3
6 6)\6)|| 6l6)|\6
500 || 150 20 1
1296 1296 | [1296 1296 | (1296

500]]300]] 60 || 4
XP(X) | 0([1296] [1296] [1296] [1296
X2p(x)‘o‘ 500| | 600|180 || 16
1296 [1296] [1296| |1296

Mean = XXP(X) = ﬁ = 2
1296 3

Variance = £X2 - P(X) —[EX- PX)]? = 1_3 zg

26. Equation of plane passing through (2, 5, -3), (-2, -3, 5) and (5, 3, -3) is

x—=2 y-=5 z+3

65/3/3 (37)
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= 16(x—-2)+24(y—-5)+32(z+3)=0

1e.2x +3y+4z-7=0

which in vector form can be written as - (21 +3]j+4k) =7

Equation of line passing through (3, 1, 5) and (-1, -3, 1) is

x=3 y-1_ z-5 or x=-3 y-1_ z-5
4 4 6 2 2 3

Any point on (ii) is (2A+3,2A + 1,34 +5)

If this is point of intersection with plane (1), then

2A+3)+3R2A+D)+4(BA+4)-7=0
22A+22=0 = A=-1

.. Point of intersection is (1, -1, 2)

OR

Equation of plane through the intersection of planes

f-(i+j+k)-1=0 and t-(2i+3j-k)+4=0, is

[F-G+j+k) -1+ AT -2i+3j-k)+4] =0

= T [1+20)i+ 1 +30)j+ A-Mk]-1+4x1 =0 ...(D)
-1

Plane (i) is Il to x—axis = 1+2A=0 = 7u=7

, o~ 1s 3-
.. Equation of plane is T'* —5J+5k -3=0

or ¥-(—j+3k)-6 =0
Distance of this plane from x—axis

=3 6

= (_1)2+(3)2 :\/E units

(38)

...(i1)
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Let Given surface area of open cylinder be S.
Then S = 2nth + 7’

2mr

Volume V = nr’h

2
V= mz[s_’“ }— LiSr— ]

2mr _5
d_V:l[S_g,mz]
dr 2
(;—V:O = S=3nr? or 2mrh +7r’ =30’
r
— 2nrh = 27 =h=r
2
d—\zl:—6nr<0
dr

.. For volume to be maximum, height = radius

Al = 1(7)=1(=3) +1(=1)=9

7 -3 2
-1 3 1
7 -3 2
= Al =é 3 0 -3
-1 3 1
1 1 1]}x 6
Given equations can be writtenas | () 1 3 y[=|11
1 -2 1|z 0

orAX =B = X=A"'B

(39)
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X 7 -3 216 1
y=é 3 0 -=3||11}|=|2
z -1 3 110 3
wx=1y=2,z2=3
OR
2 3 1 1 00
Let: |2 4 1|=|0 1 O0|A
3 7 2 0 0 1
3 7 2] [0 0 1
R, eR;3(2 4 1|=]0 1 0]A
2 3 1] [1 00
1 4 1] [-1 0 1
R, >R, -R,
RZARZ—R3O 1 0|=|-1 1 0]A
2 3 1] |1 00
1 4 1 -1 0 1
R3aR3—2R{0 1 0{=[-11 0]A
0 =5 -1 3 0 =2
1 4 1 -1 0 1
R3eR3+5R{0 1 0f=-1 1 0|A
0 0 -1 -2 5 2
1 0 1 -4 1
R, > R, —4R,
R, - R, {0 1 0|=|-1 1 O0}]A
0 0 1 2 -5 2
1 00 1 1 -1
R, >R, -R;|0 1 0]: -1 1 0|A
0 0 1 2 -5 2
1 1 -1
=Al=[-1 1 0
2 -5 2
(40)
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29. Let number of Souvenirs of type A be x, and that of type B be y.
1
. L.P.P is maximise P = 50x + 60y 3
such that 5x+8y <200
(0,25) 10x+8y <240 o1
x,y=0
Correct Graph 2
« P(at A) = %1500

5x+8y=200 P(at B) = (400 + 1200) = ¥1600

P(at C) = %(1200)

. Max Profit =X 1600, when number of Souvenirsof type A'=8 and number of
Souvenirs of type B = 20. 1

65/3/3 (41)
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