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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.

Trfore

MATHEMATICS
fefa a7 : 3 792 SEHTT 37 : 100
Time allowed : 3 hours Maximum Marks : 100
1 P.T.O.
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T 4397 :

(i) @t 3o SHar & |

(ii) 3T Y97-97 529 97 8 &l IR @Sl 4 [Ayifaa & : o, &, Gauwg | @S H4 397 8 579 &
JIF O Ak FT3 | @S THE Yo7 & 570 @ I9% q1 ol #7138 | @S g 4 11 397 & o779 @
I AR AF H & | GUE G H 6 97 & 570 & JoI% T: b 1 & |

(iti) @V 37 § gl o] & IR T Vo5, U qIa el Fo7 @1 Ea9IHaFaR 10 1 T&a & /

(iv) QI Fo7-77 § ey 751 8 | Rl @ue 3731 3979, GEe a3 Fo71 4, @28 g F 3 T4 7
TA GUE T & 3 oI 7 AR [9HcT & | U8 Yl Je1 4 & 379 T ] [aeT 5T FAT 8

(v) PR & JANT FI SFHT TG & | Tle STTITF §l, a1 T TFTIHIT TR 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.

(iti) 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.

g us A
SECTION A

FoT G 1 & 4 TF JAF JoT 1 3% BT 8 |
Questions number 1 to 4 carry 1 mark each.

1. I I g A HIfE 33 |A| =47, A |- 2A| 1 A fafau |
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 + cos71x, find d_y

If y=sin"
y== dx

3.  3Idhdl GHIH
]l
dx? dx
&1 ife g =a fafau |
| 65/3/1 2
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Write the order and the degree of the differential equation

2 3
aty dy 2
IR
4. 9 T W1 % [Gh-3UE — 18, 12, — 4 &, I 3o (Coh-hIHTST T & 2

T
g (- 2,4,-5) ¥ o Icht 38 @1 H1 HT THHT 1 AT S W@

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

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

Qus d
SECTION B

o7 G&IT5 @ 12 T o9 Jo7 & 2 3 & |
Questions number 5 to 12 carry 2 marks each.

5. @i arEafaess Teneti & ag=d R W qiaifyd @ik «:a« b= (a% +b? 7 |
R T « % Qe dcdmeh 37a¥d, IlE SHHT e 7, 1A hIfT |

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 *.

0 2 0 3a
6. 3T A= qAT kA = 2, A k, a 3 b A Fd hifT |
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. Wﬁ@&Q:
jn;d 0<x<mn/2
1+ sin 2x
3 P.T.O.
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Find :

sin X — CoS X

J1+sin 2x

8. ATd Il -
j'sin (x —a)
— = “dx

sin(x +a)

dx, O0<x<m/2

YT
J0d Eﬁll\aq :

(logx)? dx

Find :
s%n (x —a) dx
J sin(x +a)
OR
Find :

j (logx)? dx

9. TOe® I ‘m’ qUT ‘@’ Hl I Hd g Hhl % FA y2 = m (a2 — x2) H
Frefg 5 e Tase THiH SA1sT |

Form the differential equation representing the family of curves

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

.o > .o A - A .
10. TR a @M b, &l a =i —7) + Tkad b = 31 — 2] + 2k, eHi

I Ueh HTAeh TG T ShiTorg |

AT
A N A o
foamu fF afem § —25 +3k,—25 +3] —4kqum i —35 +5k THAT ¥ |

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

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

OR
ALA A S S AN A
Show that the vectors i — 2j + 3k, — 21 + 3j —4k andi — 3j + 5k
are coplanar.

4
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11. TH IR i BT 2g A, a1 F 92 1 Th @14 | Agoadn @1 frat I & |
Ife g TeaTd A 3R B =1 w9 & ufenfyg &1, ot P(B/A) I1a hifST
AT A : 921 b TR W, =1 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 ANT X T Agfoash =X 8 ek 99ifad 9o x4, xg, X3, X4 39 TR & :
2P(X = x7) = 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-1fees
4 Tod uTed S 1 TReRar 3d HIfST |
Let X be a random variable which assumes values x4, X9, X3, X4 such that
2P(X =x1) = 3P(X = x9) = P(X = x3) = 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 @ 23 T b o7 b 4 3HFH & |

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

4x+3 o u % show that fof(x) = x for all x # % Also, find the

6x -4’

inverse of f.

If fix) =

5 P.T.O.
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14. m% tan~lx — cot1x = tan_l(

15.

16.

Get More Learning Materials Here : &

1
J3

sec‘l(g) <hl HIH JATd ﬁﬁﬂl |
X

j,x>0%,aﬁxa:rmam@ﬁn3ﬁieﬂﬁ:

If tan~! x — cot 1 x = tan™1 (%j, x > 0, find the value of x and hence find

the value of sec™! (zj )

X

ARfUTehT < TUTEHET T JAT ek, g Hifore foh

b+c
b

(¢

a

ct+a

(¢

a
b |=4abc

a+b

Using properties of determinants, prove that

b+c

b

(¢

a

ct+a

(¢

a

b |=4abc

a+b

Ife siny:xsin(a+y)%,?ﬁﬁl?,ﬁﬁ|’§%

dy _ sin(a +y)
dx sin a
HAAAT
I (sinxY =x+y48, dl 3—}7 3Ta il |
X

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

dy _ sin(a +y)

dx sin a
OR
If (sinx) =x+y, find d_y
dx

@ www.studentbro.in



17. 3¢ y = (sec™! x)2, x>0‘aﬁ,?ﬁﬁ@1’5’§ﬁ»“

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

If y=(sec!x)? x>0, show that
2 (42 dzy 3 dy
x4 (x¢—-1) —% +(2x°—-x) = —-2=0
dx2 dX
18. Ty = ’;)"(7 S)Gﬁx-smaﬁm%,wﬁgéa%mwﬁi@a
X — X —
ATTAS o TR T hifTT |

Find the equations of the tangent and the normal to the curve
X_
Ve x-2&-9

19. 3d i .

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)
20. fag HifSu e

b b
j f(x) dx = J- f(a+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

7 P.T.O.
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21. aﬁ$aaﬁ$@T%X=X+yzﬁga#ﬁ%Q|
X X-—Y

arera
3T GHIRLT Bl SHIFT

(1 + x2) dy + 2xy dx = cot x dx

Solve the differential equation :

gzx+y
dx x-y
OR

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

22. WA AR a, b 3 ¢ W@ A wRm E R R (2 | = 1, |b | = 2 @
|E)|:zs%|aﬁ¥ﬁ§rg'mTH%ﬂ'ztnqﬁq&mzﬁﬁrZ’aﬂaﬁm'ztn
q@ﬂ@q@%aWH%mmﬁﬁﬂgsm??ammﬁiﬁ|§2—2?+2?|
T T 1A hIT |

-> - - - — -
Let a, band c 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¢ | .

23. A1 UM Fa hifve e fae fFrafales et wew aweeq 8 -

1
x—5 2-y 1-z x Y9 z-1

53 + 2 5 1001 o 3
3Td: A I foh AT A TWTY Teh-ga- I el @ A1 T4l |

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

Xx—-5 2-y 1-z X +2 o z-1

B+ 2 5 1001 20 3

Hence, find whether the lines intersect or not.

8
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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@ hiST |
1 -2 1

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

IRfies FaTaT g, el STeg w1 sgohd AT ShifT -

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

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

Hence, solve the following system of equations :
X+y+2z=6,
y+3z=11
and x-2y+z=0
OR

Find the inverse of the following matrix, using elementary
transformations :

A=

w NN
S R
R S

9 P.T.O.
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25. fo@msu for stfoeram omae o 3R fou U gy e o soq (et sudl
I AT B1) ohl S8, Soid o S9N shi e & s gft |

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.

26. THTRGHE & JAN U, 39 FYS w1 &t wa Hifere ek 3 (-1, 1), (0, 5)

AT (3,2)F |

AAAT
W%E@"Tﬁaﬁ(x—l)2+y2= 1 U x2 + y2 = 1 ¥ ufeg & &1
A A I |

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.

27. To=g3ti (2, 5, - 3), (-2, -3, 5) W (5, 3, —3) © TR I FHAA o HiGY &
Tt FHIRUT [ HINT | I8 THAA, Th @, S feegatl (3, 1, 5) q
(-=1,-38,— 1) ¥ ToRdT 7, HI 4 forg W rear 2 30t 7@ HINT |

AT

Faeli r. (L4 +k)=1 @ 1. @b +3] - k) +4=0% D @
B T Tl 39 THdA oh1 THISRUT T <hIfoTT, ST x-37&7 o BHIGT &1 | 37q:
39 HHA i x-H& W gl Td HIY |

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
planes _r> (/i\ + 3\ + 12) =1 and —r> (2/1\ + 33'\ — 12) + 4 = 0 and parallel to

x-axis. Hence, find the distance of the plane from x-axis.

10
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28. Tfes IARIITEU MU Z | fesdl 1§ 3 AT1 9 6 Sl Tig 3 | fesal 11 H 5 @1
g ‘0’ A e 7 | 1 fesai [ 3R 11 § § e feea i Argesan A1 9l @ 3R
3EH ¥ AIGTSAT Th g Hehlett 9l & | Al Feprell 18 7 1 & 3R 35k
%ﬁllﬁmﬁuﬁwgé,ﬁ‘n’wmmﬁml

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’.

29. T HUH TATIS o G YhK oh 3T HHid-fag &1 FHH0T Lt 8 | A TR
i Tfd-fag < Mo § 5 e e 3R 10 i e 4 @1 & | B ThR 6
vfd wgfa-fag & fo 8 fire whred ot 8 fime Sire & &a € | foam w2 o6
e o Tl el THF 3 T2 20 fiFe @ Sred o fofv 4 92 3Uatey & | T A
TR o FA-fog | T 50 3R T&F B THR % Fid-fog | T 60 FH1 ATH FHT
2 | Yd hi fob o9 & 3TfUrehadieor o U 9 YR o fohd-fohdd
Tifd-faal 1 wu g fmiv g1 =1fee | 36 SuYw awen ®i as T
U U uiafdd e fod fafe 8 g $ifs qen rfeesay oy off 3
sifo |

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.

11
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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:

L.

o

10.

11

12.

13.

14.

15.

\_

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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65/3/1

QUESTION PAPER CODE 65/3/1
EXPECTED ANSWER/VALUE POINTS

SECTION A
I-2Al = (=2)1Al %
-8 4=-32 1
T T 2
YT 2 T ax T 202
der 4, degree 2 12
order 4, degree 55
1
JE18)2 +(12)> +(—4)? =22 5
B T8 12 A4 96 2 !
FOES A 2 2
OR
D-R’s of required line are 3, -5, 6 %
) .. Xx+2 y—4 z+5 1
Equat fl = = =
quation of line is = p 5
SECTION B
Lete € R be the identity element.
then a*e = e*a=a 1
sa+el=el+al=at=e2=0=e=0. 1
.. Identity elementis 0 € R
0 2 0 2k
kA = k =
3 4 3k -4k
0 2k 0 3a 1
13k —ak| T lop 24 = 2k =3a,3k =2band —4k =24 >
-12 -18 1
= — =—:—4,b:—:—9 1—
=k 6, a 3 > 5
sin X —cos x Sin X —Cos X
'[«/l+sin2x dx J'sinx+cosx !
= —loglsinx+cosx |+c¢ 1
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65/3/1

Is?n(x—a) dx _ Ism(‘x+a—2a) dx 1
sin(x+a) sin(x +a) 2
_ J- sin(x +a)cos2a 3 cos(x +a)sin2a dx 1
sin(x +a) sin(x +a) 2
= X-cos2a—sin2a-loglsin(x+a)l+c %4.%
OR
I(logx)z-ldx:(logx)z-x—jZ-logx-l-xdx 1
X
2 1 1
= Xx-(logx)"— logx-ZX—I—-Zxdx z
X 2
2 1
= x(logx)”—2xlogx+2x+c 5
9 2= m(az—xz):>2yﬂ:—2mx 1
Y= dx 2
dy .
or Y =-mx (1)
dzy dy 2 . 1
y§+(&j =—-m ..(11) 7
. .. d’y (dy jz y dy
_+ - - ——
form (i) and (ii) we get de2 ix « dx 1
dzy (dyjz dy
Xy—5+x|— | —y— =0
or A dx? dx Y dx
10. A vector perpendicular to both 3 and b = 5><le9}+19f< or 3+1A< 1
. . - 1~
. Unit vector perpendicular to both 3 and p = ﬁ(ﬁ_k) 1
OR
Let 3=i-2j+3k, b=-21+3j—4k,c=i-3j+5k
E,B,Earecoplanarif a-bx¢ =0 %
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65/3/1

1 -2 3
a-bxi=|2 3 —4/=103)+2(-6)+3(3)
1 -3 5

=3-12+9=0

Hence a,b,C are coplanar

11. A={S,FEM),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(A)

2/6 _1

C4/6 2

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

k
Let P(X =x4) =k, then P(X:xl):g,P(X:xz):g and P(X:x4):§

.. Probability distribution is

X | X | Xy | X3 | X4
151030 | 6

PX)| —|—
61 ]61]61]61

OR

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

(g5 w2

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

5
= 1—(1) :ﬂ
2 32

| =

| =
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65/3/1
SECTION C
13. (i) For ae Z,(a,a)e R " a—a =0is divisible by 2
. Ris reflexive
Let (a, b) € R for a, b € Z, then a — b is divisible by 2
= (b —a) is also divisible by 2
- (b, a) e R = R is symmetric
Fora, 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

(1), (i1), and (iii) = R is an equivalence relation.

OR

fof(x)

Il
—
A/
N~
>
||+
B[ W
N

4[4x+3}r3

6x—4

6[4x+3}_4
6x —4

44X +3)+3(6x-4) 34x _

= fof(x) = 6(4x+3)—4(6x—-4) 34

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

14. Given tan_l X —Cot_1 X = tan_l (%j,x >0
_ T _ T
—, tan lx—(——tan ! j:—
2 6
_ 21 _ T
2tan 'x == = tan 'x ==
= 3 3

— X =tan (gj =3 - sec! 2 =sec! 2 = g
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b+c a a
15. LetA=]| Db c+a b
C C a+b

0 —-2¢c -2b
c ¢ a+b

0 C b 2O bc b
 A==2b cta b [=—lb be+ab b 1+%
C C a+b C bc a+b
0O O b
2

¢ —-ac a+b

2

— —=.b-(—abc—abc) = 4ab. 1

b 2

. siny 1

inv= X-sina+y) > x=— .

16. siny= (a+y) sin(a+y) 2
differentiating w.r.t. y, we get

dx sin(a+y)cosy—sinycos(a+y) 1

= 1—

dy sin®(a+ y) 2

dx sin(a+y-y) sina 1

= = 1—

dy sinz(a +y) sinz(a +y) 2

. d_y B sinz(a+y) 1

" dx  sina 2

OR

(sin x) = (x+y) = y-logsin x =log(x +y) 1
differentiating w.r.t. X, we get

y-cotx+logsinx-d—y:L(l+ﬂj 1L

dx x+y dx 2
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—ycot X
dy x+y
= —= 1
dx log si
og sin Xx—
X+y
_ 1-y(x+y)cotx 1
(x+y)logsinx —1 2
= (sec_1 X)Z, x>0
y -1 1
——=2seC X ———
dx xvVx? -1 :
wWxio1 ooy 1
dx 2
squaring both sides, we get
2 2
d d
2,2 y 4 2. 9y 1
X(x"-1|—| =4y or (x' —-x7)|— | =4 -
( )(dxj y ( )(dxj y 5
differentiating w.r.t. X.
dy d? dy 2 dy 1
2. L. =2 4 (4x®-2x ( ) =4.—2 =
(x*=x%) PR ( ) O I 15
2 dy 1
= X (X ) +(2X -x)—-2=0 —
dx 2
x—=7 ) . . 1
Curve y = ————cuts at x —axis at the point x =7,y =01ie. (7, 0) 3
(x=2)(x-3)
dy _ (x> =5x+6)-1-(x=7)(2x=5) |
dx (x? =5x +6) 2
a7, 00 H-20 1 1
dx (20> 20 2
Slope of tangent at (7, 0) is — :
*. Slope of tangent at (7, 0) is — =
p g 20 5
and slope of Normal at (7, 0) is —20 3
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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.

dx

19 J- sin 2x
) (sin2 X+ 1)(sin2 X+3)

2x=t = sin2x dx =dt

dt 1/2 —1/2
- | - Ja
(t+D(t+3) t+1 t+3

Put sin

1 1
—loglt+1]—=log|t+3|+¢
2 g 2 g

%log(sin2 x+1) —%log(sin2+ 3)+c.

b a
20. RHS = [f(a+b-x)dx==[f(0)dt, where a + b - x =, dx = ~dt
a b

lef(t) dt= IJef(x) dx =LHS

a

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

oja—wla
o\n'—.w\n

v/sin x

\/SlIlX +\/COSX

\Jcos(T/2—x) dx =

d
Jeos(/ 2—x) +fsin(r/ 2 - x) *

c\\:—l'—.w\:-u

Il
| e——w|a

T

3
/3
adding (i) and (ii) to get 2 = [1-dx =xge =7/6.
T

6
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Put y/ that Q_V-i'xd—v
ut y/x = v so tha ix ix

dv 1+v dv 1+v l+v—v+v?
. VHX—= X—= —v=

dx 1-v dx 1-v 1-v

:II_V dv= d—X:>_[ ! dV—%J. 2v dv= d—X

1+ v? X 1+v?2 1+v?2 X
= tan_1V:%log|l+V2|+logle+c
2, .2
— tan 1£1j:llog X +2y +loglx|+c
X X
_ 1
Or tan 1(zj:—loglxz+yzl+c
X 2
OR

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

ﬂ+ 2X .y_cotx
= dx 1+x2 1+x2

J' 27de

2
LE = e " =l - (14 42y

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

1
= ——loglsinx |+
IV = k2 1+x°

Given —— ==
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(138—2b+2¢1)> =91al> +41bP +41¢P” -12a-b-8b-¢+12a-¢

=9(1)%* +4(2)* +4(3)* [using (i) and (ii)] |

=9+ 16 + 36 =61

= 133-2b+2¢1=+/61 1
23. Writing the equations of given lines in standard form, as
4 1
X—S_y—2_z—1'§_y 2 z-1 1
v+2 -5 11 20 3 2
lines are perpendicular to each other,
1
= GA+2)-1+(-52AM)+13)=0 7
1
—SA+5=0 = A=1 3
+i
- lines are x—5:y—2_z—1_£:y 2 _z-1 1
7 5 1’1 2 3 2
‘(5§+53)-(—17i—203+1912)
Shortest distance between these lines = 1@, - %1) ' Ebl xby)l _ 2/ 1
I b, xb, | b, xb, |
_ 135, !
Ib;xb, | 2
. . . 1
.. lines are not intersecting. 7
SECTION D
24. Al = 1(7)-1(-3)+1(-1)=9 1
7 -3 2
@jay=|> 9 73 2
-1 3 1

7 -3 2
4 1 1
>A"=—-3 0 -3 —
9 2

-1 3 1
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1 1 1x] [6
Given equations can be writtenas |0 1 3|y |=|11
1 =2 1{z]| |0
orAX=B=X=A"B %
X 7 -3 27[6 1 |
y:éfi 0 -3|11|=|2 15
z -1 3 11]0 3
—ly=22=3 .
x=1y=2,z= >
OR
23 1] [1 00
Let: |2 4 1|(=|0 1 0O|A 1
37 2010 01
(3 7 21 [0 0 1
R, <R;(2 4 1(=/0 1 0]A
2 3 1] [1 00
1 4 1] [-1 0 1
R, >R, -R;
01 0|/=[-11 0|A
R, - R, —R;
2 3 1] |1 00
1 4 1 -1 0 1
R; >R;-2R,|0 1 O0|=[-1 1 0|A
0 -5 -1 3 0 =2
1 4 1 -1 0 1
R; >R;+5R,|0 1 0 |=|-1 1 0 |A
00 —-1| |-2 5 =2
1 0 1 -4 1
R, >R, -4R,
01 0|=|-1 1 0A
R; — —-R;
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

Get More Learning Materials Here : & m @& www.studentbro.in



65/3/1

1 1 -1
=ATl=]-1 1 0
2 -5 2

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

Then S = 27mrh + 7ir?

27r

Volume V = 7r’h

_ 2
V= nr{s o }:%[Sr—nﬁ]

21r
d_V:l[s_Mrz]
dr 2
c;—V:o — S=3nr’ or 2mrh+7r? =3mr?
I
= 2nrh = 2mr? = h=r
2
d—\2/:—6fcr<0
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
Y
B
0, 5)
Equation of AB:y =4x+5
c cy=5—
A " 3.2) BC:y=5-x
X~—=o[ 123 X AC:y:i(x+5)

0 3 3
Req. Area = j (4x+5)dx+j(5—x)dx— I%(x+5)dx
-1 0 -1

270 2P 2P
Al @9? ] o= 1)
8 |, | 2 a2 |,

0

| =

| =

1
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= 3+2—6
2

OR

(x=D*+y? =

27.

1
=xX=7

.. Required area = 2

8 6

and x> +y’ =1 = (x-1)? =x

15

1

2

O 1 | =

=2 XT_I\/I—(X—I)2+%sin_1(x—1)}

8 6

1

2
+2

0

AL

E

Correct Figure 1

1

\/1—(X—1)2dx+j\/1—xzdx 2
1
2

1

i\ll—x2 +%sin_lx} 1

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

x—=2 y-=5 z+3
-4 -8 8
3 -2 0

=0

= 16(x—-2)+24(y-5)+32(z+3)=0

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

which in vector form can be written as - (2i +3j+4k) =7

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

x=3 y-1_z-5

x=3 y-1_z-5

or
4 4 6 2 2 3

Any point on (i) is (2A +3,2A + 1,31 +5)
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If this is point of intersection with plane (i), then

1
2A+3)+3QR2A+1)+4(BA+5)-7=0 >
1
2A+22=0 = A=-1 5
.. 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+ A[f-Qi+3j-k)+4] =0 1
= F-[A+20)i +A+30)j+ 1=A)k]-1+4% =0 ..() 1
. : -1 1
Plane (i) is Il to x—axis = 1+2A=0 = 7¥=7 15
ion of plane i f-(—lq+gﬁj—3 !
.. Equation of plane is 2] > =0 15
or ¥-(—j+3k)-6 =0
Distance of this plane from x—axis
-6l 6
= = units 1
Jen?+@? 10
28. Let the events be
E, : bag I is selected
E, :bag Ilis selected |
A : getting a red ball
1 1
P(E)) = P(E,) = 2
P(A/E)=>=1. P(A/E,)= !
Y973 Y7540 211
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L
Ez 2 5+n

PEyA)=5 11 1 5 2

23 2 5+n

3 15 5
~5 T 5+tn+15 T !

29. Let number of Souvenirs of type A be X, and that of type B be y.
~. L.P.P is maximise P = 50x + 60y %
(0.25) such that 5x+8y <200

10x +8y <240 )1
2

x,y=20

Correct Graph 2

5x+8y=200 P(at A) =X1500
P(at B) = (400 + 1200) = 1600
P(at C) = X(1200)

.. Max Profit =X 1600, when number of Souvenirs of type A = 8 and number of
Souvenirs of type B = 20. 1
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QUESTION PAPER CODE 65/3/2
EXPECTED ANSWER/VALUE POINTS

SECTION A

dy 2 210gx 1 1 1
. - - - = =5 _+_
1 Ix x 'Yy =2x=1F = 2 53

dy dy 2x — y
210Xy _2x = = — 4
2.y Y 0= 3" 2xy 272
3. 12Al = (<2)%1Al %
- §xd4=_32 1
=8 x4 =— 5
1
2 2 2 —
4. J18)+(12)2 +(-4)? =22 2
De: ci812 4 962 1
SRS aA T I 1 2

OR
D-R’s of required line are 3, -5, 6 %
Xx+2 y—-4 z+5 1
Equation of line i = = -
qua 10N OT 11ne 18 _5 6 5

SECTION B
2 1 3
5. Leta=2b=3=2:3=7=2,32=2=1 523232 ]
1
(2*3)*4:1*4:L:i 2#(3%4) = 2*3 2.5
2 4+1 10 5 8/5 4

— (2%3)%4 % 2%(3%4) 1

, [ 63 6]_[3 6]_,
6. A=l 4|2 4|7|2 4| !
= A = AZA=A-A=A’=A 1
7. y’= m(az—xz):>2yﬂ:—2mx 1
dx 2
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dy .
or Vg T X ..(1)
dy ,(dyY )
Y@Jr(&j =-m ...(ii)
d% (dyY yd
form (i) and (ii) we get de—Z+(§j = %%

d2 dyY d
or Xy_g+x(lj Yy
dx

dx X
inx— sin X —cos X
J‘smx cosxdx _ J’ : dx
1[1_|_Sinzx SlIlX+COSX

—log | sinx+cosx | +c¢

Isin(x—a) dx Isin(x+a—2a) dx

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

: J[sin(x +a)-cos2a cos(x+a) sin 2a

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

x-cos2a—sin2a-loglsin(x+a)l+c

OR

J (togx)? 1dx = (log x)? - x ~ [2-logx- - x dx
X

x-(logx)2 —{logx . 2X—Il- 2xdx}
X

x(log x)? = 2x logx +2x+c

A={S,FEM),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(A)

| —

| =

| =

—_—
—_—

| =

| =
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2/6

1
T 4/6 2

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

k
Let P(X =x;) =k, then P(X:xl)zg,P(szz)zg and P(X=X4)=§

.. Probability distribution is

X | X | Xy | X3 | X4
1511030 | 6

6161|6161

P(X)

OR

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

1, \4 5 5
o s -4 2
2)\2 2 2 32 16
(i1) P(at most 4 heads) = P(r<4)=1-P(5)
5
= 1 - (l) = ﬂ
2 32
12. A vector perpendicular to both 3 and b = éxB:19j+19lA< or 3+1A<
. . - |
. Unit vector perpendicular to both 3 and f = ﬁ(ﬁ_k)
OR
Let 3=1-2j+3k, b=-2i+3j—4k,c=i-3j+5k

5,5,6 are coplanar if a-bx¢ = 0

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

=3-1249=0

| —

| =

| =

1+l
2
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Hence @,b,¢ are coplanar

SECTION C
(i) For ae Z,(a,a)e R "+ a—a =0is divisible by 2
.. Risreflexive ..(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) e R = R is symmetric ..(11)
Fora, 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 ...(1i1)

(1), (i1), and (iii) = R is an equivalence relation.

OR

fof(x)

Il

—
I/
N~
>

||+

AW
N

44X +3)+3(6x-4) 34x _

= 10f(X) = ¢ 4x+3)—4(6x—4) 34
Since fof(x) =x = fof = I = ' = f

; x-sin(a+y) = x—ﬁi
sy = sin(a+y)

differentiating w.r.t. y, we get

dx sin(a+y)cosy—sinycos(a+y)

E - sin®(a+ y)
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dx sin(fa+y-—y) sina 1
—_— - = 1_
dy sinz(a+y) sinz(a+y) 2
dy sin?(a+y) 1
" dx  sina 2
OR
(sin x) = (x+y) = y-logsin x =log(x+Yy) 1
differentiating w.r.t. X, we get
y-cotx+logsinx-d—y:L(l+d—yj 1L
dx x+y dx 2
—ycot X
dy x+y Y
= d_: 1
X log sin x—
X+y
_ 1-y(x+y)cotx 1
(x+y)logsinx —1 2
. 4(3) . 4(4) T . _1(3) T . 4 4 4
15. sin | —|+sin | —|=— = sin | — |[=—-sin —=cos — 1
X X 2 X 2 X X
3 16 3V x2-16
= sin_l(—j:sin_{ 1——2j = (—j =— ll
X X X X 2
= x>=25=x=45x=-5 (rejected) .. x =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) bc |
s abc 5 5 5 R, - bR,
ac bc ¢ +1 ac bc c(c” +1) R, - cR,
a’+1  a® a® 11 1
_ | b® b+l b [=(+a’+b +c?)P? b7+l b* {R; >R +R,+R; 1y
2
c? ¢t P+l S S |
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1 00
c,—-GC,-C
- (d+a2+b>+cHP? 1 0 =1+a’+b>+c2 { > 72 1
C,—>C;-C;
¢2 0 1/ = RHS
y = (cot_lx)2 = ﬂchot_lx-( _lzj
dx 1+x

N (1+x2)j—z:—200t_1 x=-2Jy

squaring both sides, we get

2
(1+x2)2-(j—y) = 4y

X

differentiating, w.r.t. X,

2 2
2(1+x2)2x-(j—y) +2(1+x2)2-j—y-ﬂ:4-ﬂ
X

x dx?2 dx
2
= %+ o,
dx dx
[ - J- sin 2x dx

(sin? x + 1)(sin® x +3)

2

Put sin“x=t = sin2x dx =dt

dt 1/72 —-1/2
al= = [ ==+ dt
(t+D(t+3) t+1  t+3

1 1
—loglt+1]—=log|t+3|+¢
2 g 2 g

%log(sin2 x+1) —%log(sin2+ 3)+c.

b a
RHS = If(a+b—x) dx:—jf(t)dt,where a+b-x=t dx =-dt
a b

b b
- jf(t) dt= jf(x) dx =LHS

N | —

N | —

| = | =

| =
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Let1 dx \cos X dx
et] = =
1+\/tanx \/cosx+\/sinx

ojae—wla
o la——w|a

\/sin x

\/SiIlX +\/cosx

JJeos(m/2—Xx)

d
\/cos(n/2 X) +\/s1n(7c/2 X) *

X:

Il
Q=3

A e——wa

T
5 /3

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

6

1= =~
D)
y
dx x-y 1-Y
X
Put y/ thtﬂ_V-i‘Xd—V
ut y/x = v so tha ix ix
dv 1+v dv 1+v l+v—v+v2
L VEX—= = X—= —v=
dx 1-v dx 1-v 1-v
1-v dx
dv = dv——
= '[1+V2 X II+V II+V

— tan'v :%10g|1+vz|+log Ix1+c

2+y2
2

— tan”! (ijélog X +loglx|+c
X

or tan™! (zj :llog | x> +y2 l+c
X 2

OR

a1+ xz)dy + 2xy dx = cot x.dx.
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dy+ 2X y cot x
= Y=
dx  1+x? 1+ x2

2X dx
2
IE = e 1 =eloglx®) — (4 2y

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

1 )
ory = —loglsinx|+

1+x 1+x°2

Writing the equations of given lines in standard form, as

1
YTy 21

YN 3

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

X
1
lines are perpendicular to each other,

= OA+2)-1+(-52M)+13)=0

—SA+5=0 = A=1

.. lines are

1
x=5_y-2 z-1x y+5 z—1
7 -5 I 1

. . |(@,—4,)-(b;xb,)]
Shortest distance between these lines = (@, —a,)- (b, xb,) =

‘(5?+§}j-(—17i—20}+1912)

Ib, xb, |
135
=—=——%#0
Ib;xb, |
.. lines are not intersecting.

Gi ba_cd b-a=¢c-a -
ven ~—-, ==, - bra=c: .1
lal lal M
bl¢ = b-c=0 ...(if)

(138—2b+2¢1)> =913l +41bP +41¢P -123-b-8b-¢+12a-¢
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=9(1)* +4(2)* +4(3)* [using (i) and (ii)] |
=9+ 16 + 36 = 61
= |38-2b+2¢1=+/61 1
x—7 ) . ) 1
Curve y = ———cuts at x —axis at the point x =7,y =0 i.e. (7, 0) 3
(x=2)(x-3)

dy _ (* =5x46)-1-(x=7)(2x=5)

dx (x* =5x +6)*
a (7,00 Y20 _ 1
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)isy — 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 —2sinx) =0

f”(x) =—sin x —2co0s 2x

| = | — | =

| =

| =
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144 n . .
f"(n/6)<0 = x =5 is a local maxima.

3
Local Max. Value = f(n/6)= 2

Local extreme values do exist at end points x =0, x =

-1 1 -1 17 [o o
A2 |2 -1 0|2 -1 0]=[0 -1 2
1 0 Oofl1 0 o |1 =11
0 0 11 -1 17 [1 0
A2 A=|0 -1 2|2 -1 0|=|0 1
1 -1 1|1 0o o] |0 O
1 -1 170 o 1
or A-A’=|2 -1 0l|0 -1 2|=|0
1 0 Oof1 =1 1] |0

= A=A
OR

Given System of equation can be written as

2 -3 5 |«x 13
3 2 —H4ily|=|-2|orAX=B
1 1 2|z -2

Al=20)+3(-2)+51)=-1#0

s X=Al.B
0 -1 2
-5 13

0 -1 270 1 =2
Al=_l2 9 23|=|—2 9 -3
1 =5 13| [-1 5 -13

Get More Learning Materials Here : &
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x] [o 1 =27M137 [2
yl=|—2 9 23| -2|=|2
z| |-1 5 —13]|-2| |3

=x=2,y=2,z2=3.
Let the events be

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

1
P(E) = P(E,) =

31 5
P(A/E)=>=-: P(A/E,)=
(ATE) 9 3 (ATE,) 5+n

1.5

Ez 2 5+n

PE/A)=5 11 1 5
2372 5+n

3 15 S
=5 T 5+n+15 "7

| —

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

which in vector form can be written as 7 - (2i+3j+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)

(1) 1

..(11) 1

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

1
2Q2A+3)+3QR2A+1D)+4(BA+5)-7=0 >
1
2A+22=0 = A=-1 5
.. Point of intersection is (1, -1, 2) %
OR
Equation of plane through the intersection of planes
f-(i+j+k)-1=0 and 7-(2i+3j—k)+4=0, is
[F-G+j+K) -1+ A[F-(2i+3j-k)+4] =0 1
= F[A0+20)1+A+30)j+ A-)k]-1+4% =0 ..() 1
o : -1 1
Plane (i) is Il to x—axis = 1+2A=0 = 7¥=7 15
Equation of plane i f-(—lﬁ+§12j—3 0 :
.. Equation of plane is 2] 5 = 15
or T-(—j+3k)-6 =0
Distance of this plane from x—axis
-6l 6
= = units 1
Jen?+@? 10
28. Let the points be A (-1, 1), B (0, 5) and C (3, 2)
1Y Correct Figure |
(0, 5)
c Equation of AB:y=4x+5
1,1)A 1 (3.2) BC:y=5-x 1
X o+ i "2
AC:y=—(x+5)
4
v
0 3 3
1 1
Req. Area = [ (4x+5)dx+ [(5—x)dx— [ < (x+5)dx 15
-1 0 54
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@dx+57 . (5-x)* 3_1 x+52 T
8 |, ) 40 2 |,

0

>
I

Correct Figure

< - x-D2+y% =1

and x> +y’ =1 = (x-1)?=x>

1
=Xx=7

[

—_—

1
9 1
.. Required area = 2 I«/l—(x—l)zdx+j 1-x%dx 2
0 1
2
_ 1 1
=2 XT‘lwh—(x —1) +%sin_1(x —1)}2 + 2[%\/1—# +%sin_l x}l 1
L 0 —
2
- 2 i+£:|+2|:£+£:|:(ﬁ_£] 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.
. L.P.P is maximise P = 50x + 60y %
such that 5x+8y <200
0x+8y=240 10x+8y <240 21
(0,25, 2
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 =3 1600, when number of Souvenirs of type A = 8 and number of
Souvenirs of type B = 20.
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QUESTION PAPER CODE 65/3/3
EXPECTED ANSWER/VALUE POINTS

SECTION A

Eéj
777

OR

SRRCN

DRs are (6, 2, 3) .. DC’s are (

x=1 y-7 z-3 x-1_y-5 z-6
-3 P 2 T3p 1 -5

=% +p-10=0=>p=1

———y=2X
dx x 4
—2logx _ -2 _ 1
= LF. = ¢ =X"=—
X
I2Al = (=2)3 1Al
=8 x4=-32
T dy
y= 2 = dx =0
SECTION B
4 7 213 1 7
BA=0 1 2|9 8 5
2 4 6|0 -2 4
75 56 71
=19 4 13
42 22 58
b b
X 2 a

%[(mgb)z—(loga)z]

| = N | = | = N | = N | =

| =
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dy
2_ m(a®-x?)=2y—2 =-2mx
y ( ) ydx
d
or % = —mx (1)
d’y (dyY .
(2] i)

d?y (dyjz _ydy
dx

, . ay ., ya
form (i) and (ii) we get y Ix2 x dx

d2y (dyjz dy
Xy—=+X|—| —y— =0
or de2 dx y

J~sin(x—a) dx J~sin(x+a—2a) dx

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

: 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

[(logx)?-1dx = (log )? - x - [ 2-logx~-x dx
X

x-(logx)2 —{logx . 2X—Il- 2xdx}
X

x(log x)? = 2x logx +2x+c

A vector perpendicular to both 3 and b = axb= 19} +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 a-bx¢ = 0

Get More Learning Materials Here : & m
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1 -2 3
a-bxi=|-2 3 —4/=13)+2(-6)+3(3)
1 -3 5

=3-12+9=0

Hence a,b,¢ are coplanar

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

Total number of possible arrangements = 6

P(BNA)

PBIA) = P(A)

2/6 _1

C4/6 2

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

k
Let P(X =x5) =k, then P(X:xl):g,P(X:xz):g and P(X:x4):§

.. Probability distribution is

X | X | Xy | X3 | X4
151030 | 6

PX)| —|—
61 ]61]61]61

OR

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

oy 5 e

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

5
= 1—(1) :ﬂ
2 32

| =

| =

Get More Learning Materials Here : & m @& www.studentbro.in



65/3/3

12. Letee R be the identity element.
then a*e = e*a = a

sat+el=c+al=al=e2=0=¢e=0.

.. Identity elementis 0 € R
SECTION C

2
13. tan(sec_1 l):sin(tan_1 2) = tan(tan_1 1-x ]:sin(sin_1
X X

#)

1-x2 2 N 1-x2 4
= =—F =—
X \/g x2 5
= 9x’=5 = =2 o x=£,{x>0}
9 3
y y y dy
14. e - (x+1)=1 = e’ -1+(x+1)e -d—:O
X
dy 1
= dx X +1
d%y 1
=+
T A2 (x+1)?
Codx? dx
OR

X
y = sin_l(%j = sin_l( 2t2 ), where t =2*
1+(2%) I+t

=Y = 2tan"'t

dy_ 22 and izZX-logZ
dt 1+t dx
x+1
d—y: 2-2X-10g2:ﬂ
dx 1+t 1+4*
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f(x) = 4x> —6x% —72x +30

= f/(x)=12x*-12x =72 =12(x =3)(x +2)

f'x)=0 = x=-2,x=3

.. possible intervals are (—o0,—-2),(=2, 3),(3, o)

f’'(x)<0 in (-2,3)
and f’(x) >0 in (=, —2) and (3, )

= f(x) is strictly increasing in (—eo, —2), (3, o) or (—oo, 2], [3, o)

and strictly decreasing in (-2, 3) or [-2, 3]

(i) For ae Z,(a,a)e R " a—a=0is divisible by 2

.. Risreflexive ..(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) e R = R is symmetric ..(11)
Fora, 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 ...(1i1)

(1), (i1), and (iii) = R is an equivalence relation.

OR

4x+3
fof(x) = f ( j

Get More Learning Materials Here : & m

| =

| =

N | =

| =

@E www.studentbro.in



65/3/3

44X +3)+3(6x-4) 34x _
6(4x+3)—4(6x—4) 34

= fof(x) =

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

b+c a a
17. LetA=]| Db c+a b
C C a+b

0 —-2¢c -2b
c ¢ a+b

0 C b 2O bc b
. A=-2b c+a b :_Eb bc+ab b
C C a+b C bc a+b
0O O b
2

= —|b ab b
= A b

¢ —-ac a+b

—% -b-(—abc —abc) = 4abc.

18. y=(sec'x)%, x>0

ﬂ:2sec_1x- !

dx xvVx? -1
= X\/xz—lj—y:Z\/;
X

squaring both sides, we get

dy Y dy )
Xz(xz—l)(—y) =4y or (X4—X2)(—yj =4y
dx dx

differentiating w.r.t. X.

2 2
(x4—x2)2-d—1-j—5§+(4x3—2x)(ﬂ) _4. Y
X

Get More Learning Materials Here : & m
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= X2(X 1) +(2X X)ﬂ—ZzO
dx
b a
19. RHS = [f(a+b-x)dx==[f(t)dt, where a + b - x = t, dx = —dt
b

b b
- jf(t) dt= jf(x) dx =LHS

a

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

A=W a
cx\?-l'—.w\?—l

v/sin x

\/SlIlX +\/COSX

\Jcos(T/2—x) dx =

d
Jeos(m/ 2—x) +fsin(r/ 2 - x) *

Il
| e——w|a

c\\:—l'—.w\:-\

T

3
/3
adding (i) and (ii) to get 2 = [ 1-dx =xTgs = /6.
T

6

1= X
BT
20. _ J- . sin 2x . dx
(sin” X +1)(sin” x + 3)
Put sin>x =t = sin2x dx =dt

dt 1/2 —1/2
- | - Ja
(t+D(t+3) t+1 t+3

1 1
—loglt+1]—=log|t+3|+¢
2 g 2 g

%log(sin2 x+1)— %log(sin2+ 3)+c.
21. Writing the equations of given lines in standard form, as

1
YTy 2

YN 3

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

Get More Learning Materials Here : & m
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lines are perpendicular to each other,

1
= (5A+2) 1+ (=5)2N) +1(3) =0 3
1
—5A+5=0 = A=1 2
L1
- lines are x—5:y—2_z—1.§:y 2 _z-1 1
7 -5 171 2 3 2
‘(5?+53j-(—17i—20}+1912)
Shortest distance between these lines = @, — il) ' Ebl Xby)l _ 27 1
| b, XD, | b, XD, |
_15 !
b, XD, | 2
.~. lines are not intersecting. %
22. Gi ba_cd ba=¢c i : 1
- OVeR T TG (1) 5
. . 5 1
bl¢ = b-¢c=0 ..(11) >
(138—2b+2¢1)?> =914 +41b1* +41¢* -12d-b-8b-¢+124-¢ 1
=9(1)? +4(2)* +4(3)* [using (i) and (ii)] |
=9+ 16 + 36 = 61
= 133—2b+2¢1=+/61 1
y
I+-=
23, W_x+y_Tx
dx x-y 1-Y
X
Put y/ that Y =vix !
ut y/x = v so tha dx Ix 5
dv 1+v dv 1+v l+v—v+v2
. VEX—= = X—= —-vV=
dx 1-v dx 1-v 1-v
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1-v dx 1 1¢ 2v dx
:>_[ 2dV= —:>_[ 2dV——I—2dV: — 1_,_1
1+v X I1+v 271+v X 2
_1 1 2
— tan V:§10g|1+v |+loglxl+c 1
2, .2
= tan_ltlj:llog X +2y +loglx|+c 1
X 2 X
afy)_1 2, .2
Or tan (—j:—loglx +y“l+c
X 2
OR
1+ xz)dy+ 2xy dx = cot x.dx.
ﬂ+ 2X .y_cotx
T odx 14x2 1+ x> !
2x
d
LE = eJ.1+x2 * :elog(1+x2) =(1+X2) .
.. Solution is, y-(1+x2):J'cotx dx =loglsinx|+c 1+1
= loglsinx |+
ory 1+x2 1+x2
SECTION D
24. {(X,y):0<y<x*,0<y<x+2,-1<x <3}
Correct Figure |
AY 2 3
Area = I x2dx +I(x +2)dx )
-1 2
= — + 2
314 2 2
VY/
= 3‘|‘2:E 1
2 2

Get More Learning Materials Here : &
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26.
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where h

= i or nh=3

n

Variance = 2X* - P(X) - [ZX-P(X)]* =1— 5 ==

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

65/3/3

OR

I = }llirr(l)h[f(l) +f(1+h)+f(1+2h)++f(1+n—-1n)]

x—=2 y=5 z+3

- 1imh[2n+h-n(n_1) +1imh-e2[1+¢e2h +¢*h
h—0 h—0
RS 2 2nh _
- m{mmm cim -8 L
h—0 h—>0" 2K e _]
2h
2,6 2,6
_ el e =21 efe’ =D
2 2 2
p = (prob. of doublet) = 1/6 .. q=5/6
X |0 1 2 3 4
3 2 2 3 4
POX) (EJ +(3) 4l G| kels) | (E)
6 6) 6| \6) 6 6.6 6
500 150 20 1
1296 1296 | 1296 1296 1296
500|300 ] 60 || 4
XP(X) | 01296| [1296] |1296] |1296
X%P(X)| 0]/ 500 | | 600| [ 180 || 16
1296/ [1296| [1296| |1296
Mean = XXP(X) :ﬁzz
1296 3

45
9

- }llin(l)h[(2+ez)+(2+h+ez+2h)+(2+2h+ez+4h)+---
_)

+...e

+(2+(n—1)h) +e> 2" Dhy

2(n-Dhy

N | =

N | =
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= 16(x—-2)+24(y-5)+32(z+3)=0

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

which in vector form can be written as - (2i +3j+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 (i) is (2A +3,2A +1,3A +5)

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

220 +3)+3C2A+D+4(BA+4)-7=0

220+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+]+Kk) -1+ AT -Qi+3j—-k)+4] =0

= F[A0+20)1+A+30)j+ A-)k]-1+4% =0 ..()

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

) - I~ 34
. Equation of plane is T" —EJ"‘Ek -3=0

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

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

..(11) 1

| =

| — | —

| —
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Let Given surface area of open cylinder be S.
Then S = 2mrh + 7’

S —mr?

= h =
27r

Volume V = 7r’h

_ 2
V= nr’{s i }:%[Sr—ﬂf]

2mr
d_V:l[S—snrz]
dr 2
c;—V:o = S=3nr? or 2mrh + 7’ =3
I
= 2mrh = 27r? = h-=r
2
d—Z:—6nr<O
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

-1 3 1

I 1

1] x
Given equations can be writtenas |0 1 3|y
1|z

I -2

orAX=B = X=A"B

| =

| =

| =

| =
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x=1y=2,z2=3

OR

<
< | —
| —
100100
o -0 2 7 °
— p—
_001____1
Il Il
_211__101
©~ N+t — on
(e

R, &>R,|2 4

R; - R, —R;
R, - R, —R;

1
0 A
-2

-1

L3
1
T

R, —>R3—2R{

-1 0 1
I 0 |A
-2
}\

-1
-2 5

1
0

4
1
-1

1
0
00

R; — R, +5R{

4 1
0
-5 2

1

3
-1

2

S — O

— O O

R, - R, -4R,
R; = —-R;
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29. Let number of Souvenirs of type A be X, and that of type B be y.
Y A
~. L.P.P is maximise P = 50x + 60y

40

Q such that 5x+8y <200

(0,25)A 10x +8y <240

x,y=20
Correct Graph
X P(at A) = X1500

5x+8y=200 P(at B) = (400 + 1200) = 31600

P(at C) = (1200)

.. Max Profit =3 1600, when number of Souvenirs of type A = 8 and number of
Souvenirs of type B = 20.
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