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SET -1
Series : BYM/1 BT,
Code No. 65/1/1
A wigefl Sl Sl -G 6 TE-TS
Roll No. W 3799 o |

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

® FACHAFFIA-HHAGATS 11 2 |

o  UW-UA H gIfg g1 hl 3T U 7T hIg T 1 BT IT-YfEThl o T&-T53 T foerd |
o  FHUATIAE R A fh 3H THA-THAH 29 AR |

o HUT I B I TG € F T TedA, T 1 hHh 31097 ford |

° 3T TH-TH Pl U o o1C 15 fiee o1 w9 fean w2 | wed -3 o T gaie 9 10.15
ol fohaT M@ | 10.15 S & 10.30 S 0 BT hadl T-T9 i Ui 371 39 3af &
T o IT-GfETehT T IS IR T ford |

o Please check that this question paper contains 11 printed pages.

. 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.

. Please check that this question paper contains 29 questions.
. Please write down the Serial Number of the question before attempting it.

o 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.
MATHEMATICS
freiRa @a - 3 go2 37t 3% : 100
Time allowed : 3 hours Maximum Marks : 100
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G 359 :
(i)
(ii)

(iii)
(iv)

v)

G g7 7 &

59 Y97 H 29 Y97 8 5 IR @S] B [GHIG7 8 - 37, &, G AT | @S HH4 T &
for78 @ 9% Wh b H1 8 | TS THE Jo7 8 977 @ I AH 1 HF H1 & | TE T H
11 397 & 574 8 9% 9 37% %1 8 | @98 & 7 6 997 8 578 @ 53 &: SiH 1 & |
GUE 37 7 i 3571 & IR T 955, U 1] 37 J97 B1 STTehalgan 1o 71 G & |
7ol G99~ 7 fadheq 781 & | 157 off @ 37 3 1 J94, @S § % 3 Jo1 4, GE T % 3
o9l § 797 @8 7 & 3 ¥ 7 3R fabeq & | °F gt 3ol 4, & 37791 0 &
faebeq 87 HAT 8 |

FTPeIT F T H IFHIT 7T 8 | TG 37F9TF &, dl 3T TGTIHIT TRIOFET T

gHa & /

General Instructions :

(i)
(it)

(ifi)

(iv)

v)

All questions are compulsory.

This question paper contains 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.

All questions in Section A are to be answered in one word, one sentence or as per
the exact requirement of the question.

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.

Use of calculators is not permitted. You may ask logarithmic tables, if required.

gis - A
SECTION - A

T ST 1 4 dh o TIH I 1 3ThH H 2 |

Question numbers 1 to 4 carry 1 mark each.

1. 3Ifc A 3R B T & HIfE 3% a7 37eYg & 3N |A| = 2 T AB = 21 8, @ [B| T A
fetfaT |

If A and B are square matrices of the same order 3, such that [A| = 2 and AB = 2I,
write the value of |B|.

Class X1l Maths www.esaral.com 2
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2. FRfx)=x+ 1%,&%(&@ (x) T I |

If f(x)=x+1, find % (fof) (x).

2 214
3. aawanﬁw)czi—x%:{l +(%XX) } 1 i & =T 71 HIAT |
. . . o ,dy dy\?[*
Find the order and the degree of the differential equation x ol 1+ .

4. afe ek @1 x-378, y-3187 TUT 2-3787 T SHA;: 90°, 135°, 45° o HIV ST & | 39 @1

fasp-=praTe AT I |

e
34 Y@ 1 Fiew Geteton T SR S fawg (3, 4, 5) @ o @ ae afew 27 + 2 - 3k
AT R |

If a line makes angles 90°, 135°, 45° with the x, y and z axes respectively, find its
direction cosines.

OR

Find the vector equation of the line which passes through the point (3, 4, 5) and is
parallel to the vector 27 + 2? 3k

Qg - ¢

SECTION - B

9 &1 5 9 12 T o Tdeh Y9 h 2 376 3 |

Question numbers 5 to 12 carry 2 marks each.

5. ST hifore fo o Gfshan * ST R Wa * b =ab + 1 gR1 UG ® (i) fg-3mea afsman
Bl =1 =2 (i) afe =g -3l &, a1 = ¥5 wre=d ght = e 2

Examine whether the operation * defined on R by a * b =ab + 1 is (i) a binary or not.
(i1) if a binary operation, is it associative or not ?

Class X1l Maths www.esaral.com 3
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6. WAWWQ&ZA—:&BwLSC:O,G%TB:[ 3 1 4}?{941
2 0 2 |
C:[71 6}%|

. . -2 2

Find a matrix A such that 2A — 3B + 5C = O, where B =[ 31

C_[zo—z}
L7 1 6f

. —- AR j secx

tanZx + 4

sec
Find : f
tan?x + 4

8. Waﬁﬁﬁj \ll—siandx,%<x<g

Jern
EIGEIIE 1 f sin~! (2x) dx.

. . s s
Fmd.f \/l—sm2xdx, 4<x<2

OR

Find : f sin~'(2x) dx.

9. @3RI % HA y = &2 (a + bx), NTEH a, b Tew 3= &, ! &I FHE FTAT STThal THIHT
A ST |

Form the differential equation representing the family of curves y = ¢2* (a + bx), where
a’ and ‘b’ are arbitrary constants.

Class X1l Maths www.esaral.com 4
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10.  =fe < ATk TN &1 AW Tk qTh Giew 7, a1 fag e fo 37 31 afewn & =R @
Eice L BVER o i
AYAT
aea=2i+3]+kb=1-2]+kaamc=—-31+]+2kg @[a b ] Fmahfm
If the sum of two unit vectors is a unit vector, prove that the magnitude of their
difference is \/3 .
OR

Ifa=2i+3]+kb=1-2]+kand¢=—37+] +2k, find [2 B <].

1. ThaE @ w1, 2,3 A W AAT4, 5, 6 & T & for@n w8, i IsTen Sar 2 |
“GH1 G g1 hl AT Bl A 9 9 “EH&H A1 U H Tl 27 < ge1 B 9 gfefya @ | 3
6T fop o1 3 ) g A 91 B S&de @ T 98 |
A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event “number

is even” and B be the event “number is marked red”. Find whether the events A and B
are independent or not.

12. Uk 9 hl S: 91 3BT AT g | Ife I T foum = " 847’ Th d%aAdT 8, o
(i) 5 ThAAM (ii) IAThaH 5 ThAATY, ht ITRERATS FT—F1 BTt 2

Jryan
T ATgfemeh =X X I TRl sied P(X) f TohR & 2, ST&f ‘k’ his §e&T @
k , ZIﬁx=0
2k, dfex=1
PX=9=7 31 afex=2
0, 3=

‘k’ %1 7 T HINIT |
A die is thrown 6 times. If “getting an odd number” is a “success”, what is the
probability of (i) 5 successes ? (ii) atmost 5 successes ?

OR

The random variable X has a probability distribution P(X) of the following form,
where ‘k’ is some number.

k . ifx=0
b=y 2K ifx=1
X=2)= 3k ifx=2

0, otherwise

Determine the value of ‘k’.

Class X1l Maths www.esaral.com 5



https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
User
Rectangle

https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios
https://www.esaral.com/seo-pdf-android
https://www.esaral.com/seo-pdf-ios

°e’Sa Fa I JEE | NEET | CLASS 8 - 10 Download eSaral APP [

LCLRCER]
SECTION - C

TH AT 13823 FTAF AT H 4 JAF 2 |

Question numbers 13 to 23 carry 4 marks each.

13. femmsu i aq== R T R = {(a, b) : a < b} GRI INWINT T R T 9 HhH 7, W]

AT TR # |

AYAT
mm%Wf:N - N, fx)=x>+x+ I,WW%,@WW%%
ATTBIEH &l |

% £: N — S, &l S %eld T URER 8, o1 Tfaed™ it J1d il |

Show that the relation R on R defined as R = {(a, b) : a < b}, is reflexive, and transitive
but not symmetric.

OR
Prove that the function f: N — N, defined by f(x) =x? + x + 1 is one-one but not onto.
Find inverse of f: N — S, where S is range of f.

14. BA KT : tan~! dx + tan~! 6x = %
Solve : tan! 4x + tan"! 6x = %
a’+2a 2a+1 1
15. ORfTehi o TUTEHT b1 SR ohich, fig hIfSUfeh | 2a+1 a+2 =(a—1).
3 3 1
a?+2a 2a+1 1
Using properties of determinants, prove that | 2a+1 a+2 =(a-1)>%.
3 3 1

16. af¢log (x2 + y?) =2 tan’! ()‘gﬁ ?ﬁm%dx .
YT

ZIﬁxy = b% ?ﬁ W%IT?IQ |
242y = (X dy x+y
If log (x~ + y*) =2 tan (x)’ showthatdx x—y
OR

If x¥ — x—ab ﬁnd%xx'

Class X1l Maths www.esaral.com 6
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17. ARy = (sin'x)2 2, A firg Hifer R (1 2)dx2 oo

d? d
If y = (sin"!x)?, prove that (1 — x?) d_x%_x HxX —2=0.

18. a5k y =+[3x — 2 <l 30 TI-1GT hT THIHIT JTq T I T 4x — 2y + 5 = 0 & FHR
2 1 79 foreg @ sk W w SAfirera b EieRt off Jima HIfe |

Find the equation of tangent to the curve y = /3x —2 which is parallel to the line

4x — 2y + 5 =0. Also, write the equation of normal to the curve at the point of contact.

+
19, aﬁ@ﬁﬁ@j 3x 5 < d.

X2+ 3x—

_ 3x+S5
Find: | 53— gdr

20. ﬁqaaﬁﬁm%ff(x)dx ff(a x) dx, 37 flxsmx dx T WH T AT |

+ cos2x
0 0
a a n
X sin x
Prove that f f(x) dx = f f(a — x) dx, hence evaluate 1 + cosix
0 0 0

Class X1l Maths www.esaral.com 7
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21. e IR : x dy — y dy =32 + y? dx Bl g I, e g y =0 afe x = 1.
Ay

TR THIR : (1 +x2)%xl’+2xy—4x2=oﬁsaaﬁﬁq,%mw%y(0)=0.

Solve the differential equation : x dy — y dx =~/x% + y? dx, given that y = 0 when x = 1.

OR

d
Solve the differential equation : (1 + x?) c_lxX + 2xy — 4x? = 0, subject to the initial

condition y(0) = 0.

22, e+ +k, 20 +57, 30 +2] -3k i— 6 —k s fag A, B, C 3t D % fRufa
alew &1 @ WA @11 AB T CD % S1=l I IV [T HIWC | T shitg ok a1 afew
AB @2 CD e # a1 7 |
If /i\+3'\+1/2, 2/'1\+53\, 3/i\+23\731/2 and ?763\71A<respectively are the position

vectors of points A, B, C and D, then find the angle between the straight lines AB and

- —
CD. Find whether AB and CD are collinear or not.

23. )\ 1 98 AH F1d shifsre forees fete fae Temd ervrsea @ -

l-x 7y—14 z-3__ 7-7x y-5 6- ¢
3x: yx :Zz - %x:yl _ SZ’WﬁWW%wﬁmW

wftese et & a1 T |

l-x 7y—-14 z-3 d7—7)c_y—5_6—z
37 2 2 M T TS

Find the value of A, so that the lines

are at right angles. Also, find whether the lines are intersecting or not.

Class X1l Maths www.esaral.com 8
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@ ug -3
SECTION — D

9 EEAT 24 H 29 % YAk I 6 37 § |

Question numbers 24 to 29 carry 6 marks each.

1 11

24. aﬁA{l 0 2]ﬁ,ﬁA—13ﬁaﬁﬁE|

311
31 T w1 & ShifrT
x+ty+z=6
x+2z=7
3x+y+z=12
YAl
Irfires Tfsranati gra fm s1eg w1 wfet sima shifsre

1 2 2
A= -1 3 0
0 2 1

I 11
IfA= [ 1 0 2 ], find A~!. Hence, solve the system of equations
31 1

x+ty+z=6,x+2z=7,3x+y+z=12.
OR

Find the inverse of the following matrix using elementary operations.
1 2 =2
A :[ -1 3 0 }
0 2 1

25.  3TEATHR TR 9 AR S i 2 m Tl 3R 8 m3 AT hl Teh ToHT @8 <hl aehl
o1 fmtor st 2 | afe TR o o # amam o e 7 70/m2 30 e W R 45/m? =5
JTAT 8 A1 =AqH @ F &1 Zeht Y AT 1 7 2

A tank with rectangular base and rectangular sides, open at the top is to be constructed
so that its depth is 2 m and volume is 8 m3. If building of tank costs ¥ 70 per square
metre for the base and I 45 per square metre for the sides, what is the cost of least

expensive tank ?

Class X1l Maths www.esaral.com 9
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26. wHTheH fafi g, Bryst ABC 1 85%e W Hifie, &t A2, 5), B (4, 7) 91 C(6, 2)
Pt ABC & g & |

XDE)

AR a9 &, -394 ¥ HW qU1 9 22 + y? = 8x T WA y2 = 4x & 37d: ¥ h
TS & T &S T HITTT |

Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and
C(6, 2).

OR
Find the area of the region lying above x-axis and included between the circle

x% + y? = 8x and inside of the parabola y? = 4x.

27. famgati (2,2, 1), (3,4, 2) A1 (7, 0, 6) § TSR STct HHASA b HIGH J T 19 FHIHLIT 1A
ST | 37q: 36 THAA HT FHIHT 1A IS S {65 (4, 3, 1) § TRAT 8 IR FW IH

A o A 2 |

YAl

34 wwdel 1 gew wfeRon d i s @ 7= (7)) + 4 (G4 2f —k) o fag
(-1, 3, —4) W AT AT 2 | 30 THAA W g (2, 1, 4) ¥ 311 TC &« 1 g off 7
i |

Find the vector and Cartesian equations of the plane passing through the points

(2,2 -1), (3, 4, 2) and (7, 0, 6). Also find the vector equation of a plane passing
through (4, 3, 1) and parallel to the plane obtained above.

OR

Find the wvector equation of the plane that contains the lines
AL ALaAA .

= (1 +J) + A (1 +2j —k) and the point (—1, 3, — 4). Also, find the length of the

perpendicular drawn from the point (2, 1, 4) to the plane, thus obtained.

Class X1l Maths www.esaral.com 10
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28. e midT & U8 dH HR A, BT C & | SRR A 1% FfeY0T Sh1sal 1 Icared Hidl
2, BT B 5% AT HHEIR C 7% (0T 31T 1 ITe Hd & | A Tk 50% Tmr €
IcaTed el B, B firb 30% @9 @ C firb 20% =92 € IcdTed id § | Afe pet Scured
T S ST Foram ST B 3T 36 X § Argesan Hehrell 78 woh $9hTs vt &, o 39 3hIE
A I S8 178 B shl TRkl STTd shiTT |

A manufacturer has three machine operators A, B and C. The first operator A produces
1% of defective items, whereas the other two operators B and C produces 5% and 7%
defective items respectively. A is on the job for 50% of the time, B on the job 30% of
the time and C on the job for 20% of the time. All the items are put into one stockpile
and then one item is chosen at random from this and is found to be defective. What is

the probability that it was produced by A ?

29. U WA 5 I I 10 FTIHI BRI ! HH T TGAT & 3T Th TG &l T A 37
B SHTAT 8 | AT A o Y 1 S o oI 9161 HHITR < 2 9 I TIPS IR hl
2 G2 M HET USdT & | T B % JAH T M o ot FHIT SRR &1 1 9T 9
Y -FHIA BRI 1 3 T HH BT TSd1 @ | GHI &1 HRIRT H TAeh hl HIH i o [T
gfafed Tferhad § Bve o1 THY 3T g | FHiaT &l T A % T T WL 15 A9
I B % Y% T W T 10 1 19 BT 8 | YA A 3R A B o fehaq i w1 siferehan
o HAH & fore, gfafer Fmfor e =nfaw 2 39 uo7 = Was Tume owe=n & w9 4
ferRa it s g g@ T | stferspam wmw ot s Aif |

A manufacturer has employed 5 skilled men and 10 semi-skilled men and makes two

models A and B of an article. The making of one item of model A requires 2 hours
work by a skilled man and 2 hours work by a semi-skilled man. One item of model B
requires 1 hour by a skilled man and 3 hours by a semi-skilled man. No man is
expected to work more than 8 hours per day. The manufacturer’s profit on an item of
model A is ¥ 15 and on an item of model B is ¥ 10. How many of items of each model
should be made per day in order to maximize daily profit ? Formulate the above LPP

and solve it graphically and find the maximum profit.

Class X1l Maths www.esaral.com 11
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Strictly Confidential — (For Internal and Restricted Use Only)

C Senior School Certificate Examination )

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

/ General Instructions: \

1. 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.

2. 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.

3. 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.

4. 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.

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

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

7. No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

8. 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.

9. 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.

10. 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.

® 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.

*  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.

11. 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.

12. 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.

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

14. 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.

15. The Board permits candidates to obtain photocopy of the Answer Book on request in an RTI application and also separately

o

as a part of the re-evaluation process on payment of the processing charges. j

Class X1l Maths www.esaral.com 12
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65/1/1

QUESTION PAPER CODE 65/1/1
EXPECTED ANSWER/VALUE POINTS
SECTION A

AB =21 = IABI = 21l = Al - Bl = 2711
=2xIBl=8=IBl=4

(fof) X)) =fx+1)=x+2

(o) = 1

order = 2, degree = 1

d.c.’s = <cos 90°, cos 135°, cos 45°>

Lo

- <0,—-

=<5
OR
T = (3i+4j+5Kk)+ A(2i+2j—3K)
SECTION B
Asa,be R=abe R=ab+1e R= a*be R = * is binary.
For associative (a*b)*c=(ab+1)*c=(ab+1)c+1=abc+c+1
also, a*(b*c)=a*(bc+1)=a.(bc+1)+1=abc+a+1

In general (a*b)*c # a*(b*c) = * is not associative.
-6 6 0 10 0 -10 0 0O

2A - + =
9 3 12 35 5 30 0 0O

R
= 27123 21 -9

Class X1l Maths www.esaral.com
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7. Puttan x = t = sec’x dx = dt

sec’ x dt
I= dx =
J-\/tanzx+4 Jl\/t2+4

=loglt+Vt>+41+C

= logltan x + tan® x +4 |+ C

8. Let Izj\/l—sinZde

. . T T
= | (sin X —cos x)dx assinx >cosxXx whenxe| —, —
4 2

=—cos X —sin x + C

OR

I= jsin‘l(zx).ldx

.1 2x
x.sin 1 (2x) — | ———=—— dx
I\/1—4x2
dx = x sin™"! (2x)+%.\/1—4xz +C

x.sin '(2x) +

lJ‘ —8x
47 J1-4x?

y =2y
er

’

9. y=be?+2y=b=

differentiating again

eZX .(y//_ 2y/) _ (y/ _ 2y).2X2X

’” ’ d2y dy
= Yy -4y’ +4y=0 or ——-4—+4y=0
dx dx

10. Givenla+bl=1
As 1A+bPP +1a—bP=2>1aP +1bP)
= 1+la-blP=201+1)

Class X1l Maths www.esaral.com
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= la-blP=3 = 1a-bl=+3

OR
2 3 1
[a b ¢]= -2 1
3 1 2
=30

1. A={2,4,6)}, B={1,2,3), AnB={2}

1 1 1
Now, P(A)=—, P(B)=—, PIANB)=—
(A) 5 (B) 3 ( ) c
P(A)xP(B)—lxl—l;tP(AmB)
s 2727 4

= A and B are not independent.

12. Let X: getting an odd number

1
= =, n:6
P=5 975
6
1 3
A P(X=5=°C.~| ==
(i) P( ) 5() >
1 63
i) PX<5)=1-PX=6)=1——=—
(i) P( ) ( ) o1 6a
OR
k+2k+3k =1
1
k=—
=76

13. Clearly a<aVae R= (a,a)e R = Risreflexive.
For transitive:

Let (a,b)e Rand (b,c) e R,a,b,ce R

Class X1l Maths www.esaral.com 15
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S a<bandb<c=a<c=(ac)e R

= R is transitive.
For non-symmetric:

Leta=1,b=2.As1<2=(1,2)e Rbut 2£1=(2,1) €R

= R is non-symmetric.

OR
For one-one. Let x,, X, € N.
f(x,) = f(x,) = X7+ %X, + L =X, +x, + 1

=X, —=%X) X, +x,+1)=0
=X =X, a8 X, +X,+1#0 (v x5 x, € N)
= f is one-one.

For not onto.

fory =1 € N, there is no x € N for which f(x) = 1

2
1 3
FOff_11Y=f(X)=>y=X2+x+1=>y=(x+5j 7

Jay-3-1

2

fl(y) — —\;4}’—3—1 or fﬁl(x) — —“4X;3_1

2

= X =

4. tan”! 4x +6x _T
) 1-(4x)(6x)) 4

10x 2
X 1= 24x%+10x-1=0
= 1-24x2
1 1
= X=— or ——
12 2

Class X1l Maths www.esaral.com 16
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1 . . : 1
as x = 5 does not satisfy the given equation, so x = ——

12
a’?+2a 2a+1 1
15. LHS = | 2a+1 a+2 1
3 3 1
R, >R, -R,, R, > R, — R,
a’-1 a-10
=(2(a-1) a-1 0
3 3 1
a+l1 1 0
=@-D* 2 10
3 31
Expanding along C;,
= (a-1)*.(a—1)=(a—1)> =RHS.
2, 2\ _ -1 Y
16. log(x”“+y“)=2tan (—)
X
differentiating both sides w.r.t. x,
dy
X-———y-1
U [oxsoy®]op b | dx
K2yl dx y 2 <2
1+()
X
2 dy 2x? 1 y
X+y—|= — | x—==
= x2+y2( deJ iyl K2 ( x
d d X+
= xHy)=(x-yT=2=200
dx dx x-y
OR
Letu:xy,v:yX.Thenu—V:ab
Class X1 Maths www.esaral.com
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du_dv 0 1
= dx dx -
Now, log u = y.logx
1 du 1 dy du y dy
——=y-—+logx-—-=>—=xY| Z+logx - —
= U dx Y X £ dx dx (x g dx} -2
Again, logv=x-logy
= l~d—v=x-l~d—y+logy-1:>d—vzyX id—y+logy ..(3)
v dx y dx dx y dx

From (1), (2) and (3)

x” (1+10gxﬂ]—yx [id—y+logyj=0
X dx y dx

X e i
_, dy_y -logy—x Y
dx  x?-logx—-y*-x

17.  y=(sin"'x)?

= y'=2-sin""x- -
1-x

= \1-x? -y’ =2sin"'x

= \ll—xz-y”+y'~;(—2x)= 2
241-x2 1-x?
2 ” , 2 d2y dy
= (1-x7)y"=xy'=2 or (1-x )-—2—x——2=0.
dx dx

18. Let the point of contact be P(x,, y,)

dy 3
dx 23x-2 (slope of tangent)

m _dy} 3
== -0
X oy 243%-2

Class X1l Maths www.esaral.com 18
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also, slope of given line =2 =m,

_ _ 4

m, =m, = X = 2
when xlzﬂ,ylz ﬂ—2=g - P ﬂ,g
48 16 4 48 4

3 41
Equation of tangent is: y——=2| x ——
q g YTy ( 48)

= 48x — 24y = 23

and, Equation of normal is: y — % = _—l(x —ﬂj

2 48
= 48x + 96y = 113
19, I:J‘23X—+5 = — I 2X+3 +—I > dX
X“+3x—-18 x> +3x—18 29 x"+3x-18
J~ 2X+3 lj‘ i 2dx
x> +3x — 18 2 ( 3) (9)
x+=| - =
2 2
3 2 1 x—-3
— —loglx“+3x—-18l+—1lo +C
= 0B X 18 2[x+6 I+
a
20, Let I=[f(a—x)dx
Puta—-x=t= -dx =dt
0 a a
1=—jf(t)dt=jf(t)dt=jf(x)dx
a 0 0

II part.

% X sinx
=]
01+c0s x

Class X1l Maths www.esaral.com 19
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N = J-(n X)- smx
0 1+cos? x
R 2= J- T-sin X
1+cos x

Put cos x =t = —sinx dx = dt

1
dt :EXZX.[ dt2
01+t

L T
= T[tan 1t]%) =—

[ 2
21. Writing — dy u LA 1+[yj
dx X X X

put y=vx =¥ oy x ¥

ut y= dx dx

. . . dv f
Differential equation becomes v + x e =v+1+v2
X

- [

1+v? X
V+\/1+V2
= V+\/1+V2 =CcX = y+«/xz+y2 =cx?

= log =loglx|+logc

whenx =1, y=0=c=1

Loy &2+y2=x2

OR

2
Given equation is d_y+ 2x &

cy_
dx  1+x2 1+x°

Class X1l Maths www.esaral.com 20
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2x
2dx 5
LE = ¢ I+x =1+x

Solution is given by,

=j4x2 dx
3
= y~(1+x2)=4%+c
when x =0, y=0=c¢c=0
4x3 4x3
y-(+x*)=— or y=———
3 31+ x%)

22. AB=i+4j-k
CD =-2i-8j+2k
Let required angle be 6.

AB-CD -—2-32-2

IABIICDI I8<72

Then cos6 =

= 0=180° or &

Since 6 = T so AB and CD are collinear.

-1 y-2 z-3 x-1 y-5 z-6

23. Given lines are: X = =
: (xJ
7

As lines are perpendicular,

(3)( 37‘) (%)(1)+2(—5):O:>7»:7

So, lines are

x—-1_y-2_x-3 and x—1_ y=5 :Z—6
-3 1 2 -3 1 -5

Class X1l Maths www.esaral.com
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Xo=X; Ya=Y1 Zp-7z| [0 3 3
Consider A=| a,; b, ¢ |=|-3 1 2|=-63

as A # 0 = lines are not intersecting.

SECTION D
24, |Al=4 #0 = A exists.
-2 0 2
adjA=|5 -2 -1
1 2 -1
-2 0 2
1 1
=—-adjA=—| 5 -2 -1
[A| 4
1 2 -1
X 6
Given system of equations can be written as AX =B where X =|y |[,B=| 7
zZ 12
X=A'1-B
. -2 0 2|6 3
=—|5 2 -1||7|=|1
4
1 2 -1]{12 2

OR
A=1A
1 2 =2 1 00
= (-1 3 0|=|/0 1 0[-A
0 -2 1 0 01

Class X1l Maths www.esaral.com 22
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R, - R, +R,
1 2 =271 00
=10 5 =2|= 1 0]-A
0 2 1 0 0 1
R2—>&
5
1 2 =2 1 0 0
=10 1 =2/5|=[1/5 1/5 0|-A
0 -2 1 0 0 1
R, - R, -2R,,R; = R;+ 2R,
1 0 -6/5]| [3/5 —=2/5 0 4

=10 1 -2/5|=[1/5 1/5 0[-A
0 0 1/5] [2/5 2/5 1

R; — 5R;

[1 0 —-6/5| [3/5 -2/5 0
= |0 1 =2/5|=|1/5 1/5 O0]-A
00 1 | |2 2 5

R, =R, +§R3,R2 —>R2+§R3
1 0 0] [3 26
=10 1 0|=[1 1 2/|-A
0 0 1 2 25
326
= A'=|1 1 2 1
2 2

Class X1l Maths www.esaral.com 23
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25.
2
y
X
26.
B(4,7)
T 9
6 p@fb
5_
41
S
24 I 1 C(6, 2)
it
it S ase

Class X1l Maths

V =2xy = 2xy = 8§ (given)

EHEN

=y =

Now, cost, C = T70xy + 45 x 2 x (2x + 2y)

= 280+180x+E
X

0C_ gy 720
dx x2
E:O:>x =2m
dx

2
d—S:14§O:180>0atx:2
dx X

= Cis minimum at X =2m.

Minimum cost = 280+180(2) +% =3 1,000

Correct Figure

Equation of AB:y=x+3

Equation of BC:y = % +17

Equation of AC:y = % + g

4 2

( 274 T <2 6 T 4.2 6
_ X +3) N 5X +17x | — 3x +13_X
2 2 4 4 8 2 5

=7

4 o —5x S(3x 13
Required Area =I(X+3) dX+I[T+17jdx —I(—+—j dx
2 4 2

www.esaral.com 24
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OR
1 (44) Correct Figure 1
Given circle x? —8x +y? =0
.0 (@.0) ®0) ~ or (x—4)>+y> =42
Point of intersection (0, 0) and (4, 4) 1
4 8 )
\ Required Area = j 2Vx dx + j 42— (x—4)? dx 15
0 4
4 T [x-4 16 x—4\T
- [-x”} + —«/16—(x—4)2+—sin_1( j 1L
3 0 2 2 4 ), 2
= (475 + 2) 1
3
x—=2 y-=2 z+1
27. Equation of planeis | 1 2 3 1=0 2
5 -2 7
= 5x+2y-3z=17 (Cartesian equation) 1
Vector equation is f.(5€+ 23 — 31A<) =17 1

Equation of required parallel plane is

F(51+2j-3k)=(4i +3j+k)-(51 + 2j - 3k) 1

= T-(5i+2j-3k)=23 1
OR

Let required plane be a(x + 1) + b(y = 3) + c(z+4) =0 (D) 1

Plane contains the given line, so it will also contain the point (1, 1, 0).
So,2a-2b+4c=0 or a-b+2c=0 ..(2) 1
Also,a+2b-c=0 ...(3) 1

Class X1l Maths www.esaral.com 25
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From (2) and (3),

b
3

W o

a
-3
. Required plane is -3(x + 1) +3(y —=3) +3(z+4) =0

T X+y+z=0

Also vector equation is: T.(—-i+j+k)=0

Length of perpendicular from (2, 1, 4) = Doy + 41 = \/5
JED2 412412

28.

Let E, :item is produced by A
E, :itemis produced by B
E; :itemis produced by C
A :defective item is found.
50 30 20

P(El) =m, P(Ez) =m, P(E3) :ﬁ

1 5 7
P(A/E;)=—— ,P(A/E,)=—— P(AIE;) =——
( ) 100 ( 2) 1 ( 3)

00’ 100
50 1
100100
P(E,1A)= 50 1 30 5 20 7
— Xt Xt X ——
100" 100 100" 100 100 100
_ S
T 34

Class X1l Maths www.esaral.com 26
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29. Let number of items produced of model A be x and that
of model B be y.
LPPis:
Maximize, profit z = 15x + 10y 1
subject to

2x+y<5@8) e, 2x+y<40
2x +3y<10(8) i.e., 2x+3y <80
x20,y=20

N (6]
s S _~ <

Correct Figure 2

3~
oolg

Corner point z = 15x + 10y
10+
A(20, 0) 300
X
0
80
B(O, —] 800 266.6 1
3 3 2
C(10, 20) 350 <~ maximum
Maximum profit =% 350
1
when x = 10, y = 20. >

If a student has interpreted the language of the question in a different way, then the LPP will be of the type:

Maximise profit z =15x + 10y

Subject to 2x +y <8
2x +3y <8
x20,y2>20

This is be accepted and marks may be given accordingly.

Class X1l Maths www.esaral.com 27
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QUESTION PAPER CODE 65/1/2
EXPECTED ANSWER/VALUE POINTS

SECTION A
1. order = 2, degree = 1
2. (fog) x)=f(x-7)=x
d
= —[(fog)(x)]=1
dx
2+y 6 B 5 6
01 ax+2| 7|18
=>x=3,y=3 L x—-y=0

4. d.c.’s = <cos 90°, cos 135°, cos 45°>

— <0’_L L>

V272

OR
T =(3i+4j+5k)+ A2i+2j-3k)
SECTION B
5. Asa,be R=>abe R=ab+ 1€ R = a*b e R = * is binary.
For associative (a*b)*c=(ab+1)*c=(ab+1)c+1=abc+c+1

also, a*(b*c)=a*(bc+1)=a.(bc+1)+1=abc+a+1

In general (a*b)*c # a*(b*c) = * is not associative.

5 -1 2
6. A2=|9 =2 5
0 -1 =2

Class X1l Maths www.esaral.com
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A’>-5A=|9

-1 2 10 0 5 -5 -1 3
-2 5 |-110 5 15|=|-1 -7 -10
-1 -2 5 -5 0 -5 4 2

7. Let I:J'\/l—sin2xdx

L

. . T
= I(sm X —cos X)dx as sin X > cosX when x e [Z’ 5

=—cos Xx —sin x + C

OR

I= jsin‘l(zx).ldx

-1 2X
= Xx.sin” (2X)— | ——dx
J‘\/1—4xz
- x.sin‘l(zx)+lj_—8X dx = xsin " (2x) +~ A1—4x2 +C
4 V1-4x? 2
y =be? +2y = b=Y 2
c

differentiating again

eZX .(y//_ 2y/) _ (y/_ 2y).2X2X

=0
(e2X)2
"—4y'+4y=0 or ﬁ_4ﬂ+4 =0
=7 e dx? dx L
Let X: getting an odd number
1 1
=—,q=—=,n=6
P 2 d 2
6
1 3
) PX=5=°C.—-| ==
b PX=3 5(2} 32
1 63
i) PXL5)=1-PX=6)=1-—=—
(i) P( ) ( ) Ry

Class X1l Maths www.esaral.com
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OR
k+2k+3k=1

k=
= 7%

10. A={2,4,6)}, B={1,2,3}, AnB = {2}

1 1 1
Now, P(A)=—, P(B)=—, P(ANB)=—
(A)=75. PB=7. K =%

1 1 1
P(A)XP(B)=—x—=—#P(ANB
as P(A)xXP(B) 25371 ( )

= A and B are not independent.

11. Givenla+bl=1
As [A+bP +1a-bP=2(4P +1b1?)
= I+la-blP=2(1+1)

= |4a-bPP=3 = la-blI=+3

OR
2 3 1
[a b ¢]= -2 1
-3 1 2
= -30
2 2
12. I:Jtan x.s3ec 2xdX
1—(tan” x)
Put tan3X=t:>I=lJ' dtz
31—t
3
— llogﬁ.}C:llogw +C
6 |1-t 6 |1-tan’x
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SECTION C
13.  tan™! _2XH3X _I
1-(2x) (3x) 4
5x T 2
= 5 =tan—=1 = 6x°+5x—-1=0
1-6x
x=-1 or x—l
- 6
as x = —1 does not satisfy the given equation,
1
Sx=
2,2y _ -1 Y
14. log(x"+y”)=2tan (—j
X
differentiating both sides w.r.t. X,
dy
X-——=—y-1
I (oxsoy®)op. 1 |7 dx
X2 +y? ™ ¥ 2 <2
1+(j
X
2 dy 2x 1 dy
= X+y—|= — | x—=-
x2+y2( dx) Z+y £ ( x>
d dy x+
= xy)=(x-y L= X0
dx dx x-y
OR
Letu=x% v=y" Thenu-v=a’
du_dv
7 dx dx
Now, log u = y.logx
— 1 d—u—y —+logx AR xy(l+logx yj
u dx X X X X X
Class X1l Maths www.esaral.com
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Again, logv=x-logy
= l'£=x-1~ﬂ+logy-1:>d—vzyx iﬂ+logy ..(3)
dx dx
From (1), (2) and (3)
x” (Z+logxd—yj— y* [id—yﬂog yJ =0
X dx y dx

X eyl
_, dy _y logy-—x Y
dx x¥-logx—y*~

3x+5 2x+3
:_J' dx

15 I=[—22"~ -
Ix2+3x—18 x> +3x — 18 I 2+3x 18

_J‘ 2X+3 lj- 1 dx

x2 +3x— 18 2 3V (9)
X+>| -] =
2 2

+C 1+

élog | x2 +3x — 18I+Elog

X+

a
16. Let I:jf(a—x) dx
0

Puta-x=t= -dx =dt

0 a a
I=—J‘f(t) dt =jf(t) dt =jf(x) dx
a 0 0
IT part.

T Xxsinx
=]
01+cos x

n(n—x)~sinx

1+cos® x

= I= dx

0

Class X1l Maths www.esaral.com 32
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T-sin X

1+cos? x

= 2= dx

S — 3

Put cos x =t = —sinx dx = dt

dt
1+t2

1
dt2 =£><2><I
1+t 2 0

2

_ T
= T[tan ! t]}) =—
4

17. AB=i+4j-k
CD =-2i-8j+2k
Let required angle be 6.

Then cos0 = iB.CD ==

- -1
IABIICDI 1872

= 0=180° or &

Since ® = T so AB and CD are collinear.

a+b+c —C —b
18. LHS = —C at+b+c —-a
—b —a a+b+c

C, >C,+C,,C; 5> Cy+C,

a+b+c a+b a+c
=| -c a+b —(a+c)
—b —(a+b) (a+c)

at+b+c 1 1

=(a+b)(a+c)| -c 1 -1
-b -1 1

Class X1l Maths www.esaral.com 33
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C; > Cy+C,

a+b+c 1 2
=(a+b)(a+c)| -—c 1 0
-b -1 0

=2(a+b) (b+c)(c+a) = RHS.

1 ot 1 cos? t
t>< sec EXE =—
tan -t sin t

d—X——sint+
19. dt

ﬂ_dy/dt_
dx dx/dt

d dt .
S —sec?t-—=sec* t-sint

dx? dx

2
L N6
dx .

=
4

20. Clearly a<aVaeR= (a,a)e R = Ris reflexive.
For transitive:
Let (a,b)e Rand (b,c) € R,a,b,ce R
=D a<bandb<c=a<c=(ac)e R
= R is transitive.

For non-symmetric:

Leta=1,b=2As1<2=(1,2)e Rbut 2£1=(2,1) £R

= R is non-symmetric.

Class X1l Maths www.esaral.com 34
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21.

OR
For one-one. Let Xy, X, € N.
f(x) = f(x,) = X12 +x,+1= x22 +X, + 1
= X —%) (X, +x,+1)=0
=X, =X, a X; +X,+1#0 (- xp, X, € N)
= f is one-one.

For not onto.

for y =1 € N, there is no x € N for which f(x) = 1

2
1 3
Forfil:yzf(x):y=X2+X+1=)y= [X+Ej +Z
4y—3—
o x=YAy=3-1
2
\4y—-3-1 Vé4x -3 -1
) = NI o f1x) = NoLaeie
2 2
Let the point of contact be P(x,, y,)
dy _ 3
dx 2 m (slope of tangent)
d 3
= my =—y:| —=_—
dx (x1.y1) 2 3X1—2
also, slope of given line =2 =m,
41
m =m, =X, =
when xlzﬂ,ylz ﬂ—z:g ~P ﬂ,i
48 16 4 48 4

. . 3 41
Equation of tangentis: y——=2| x ——
4 g Y 4 ( 48)

Class X1l Maths www.esaral.com
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22,

Class X1l Maths

= 48x — 24y = 23

and, Equation of normal is: y — 3 _! X — H
4 2 48

= 48x + 96y = 113

’ 2 2 2
ertlng d_yzuzl+ 1+(YJ

dx X X X

Put —ijﬂ—v+xd—v
uty dx dx

. . . dv f
Differential equation becomes v + x . =v+1+v?
X

d d
- '[ 1+VV2 ZJ‘TX

V+’\/1+V2
= v+\/1+v2 =CcX = y+\/x2+y2 =cx’

= log =loglx|+logc

whenx=1,y=0=c=1

Ly [X2+y2 =X2

OR
2
Given equation is ﬂ_,_ 2X2 y= ax >
dx 1+x 1+x
2x
dx
LF. = ej x? =14 x?

Solution is given by,

y-(1+x2):j ~(1+x2)dx=j4x2 dx

4x>
+x2

1

www.esaral.com
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23.

24.

Class X1l Maths

3
= y~(1+x2)=4%+c

when x=0,y=0=¢=0

5 4x3 4x3
Y'(1+X ):— o y=————
3 3(1+ x%)

) . X
Given lines are: 3 =

As lines are perpendicular,

(=3) [ﬂ] + (&j D) +2(-5)=0=>A=7
7 7
So, lines are

x—lz y—2:x—3 and x—lzy—522—6
-3 1 2 -3 1 -5

Xp=X; Y2=y1 Zy=z| (03 3
Consider A=| a; b, ¢ |=-3 1 2|=-63

as A # 0 = lines are not intersecting.

SECTION D
T Correct Figure

?=x+R

H
l |
Now, V=§7BR H

2 —xz)(r+x)

1
—Tu(r
3(

%n(r + x)2 (r—x)

www.esaral.com
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av 1 2
=0 (D 02040

T(r+x) (r—3x)

W | =

dv r
—=0=>XxX=-1r orx=—
dx 3

(Rejected)

1 =%n[(r+x)(—3)+ (r—3x)] =-mH<O0

d’v
X2

T

= V is maximum when x = g
r 4r

= = Ir+—=—
H=r+x 33

Maxi JumeiVi ln(r+£jz(r—£)—2nr3
aximum volume = 3 3 3 31

25. IAl=-1#0 = A" exists.
0 -1 2
adjA=2 -9 23
1 =5 13
. 0o 1 2
A'= —-adjA=|-2 9 -23
[A
-1 5 -13
X 11
Given system of equations can be written as AX = B where X=|y |,B=|-5
z -3
Now, X = A'B
0 1 =211 1
=|-2 9 23||-5|=|2
-1 5 —-13||3 3

Class X1l Maths
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=>x=1Ly=2,z=3

OR
A=1A
(-1 1 2] [1 0 O
=11 2 3|=/0 1 0|-A
13 1 1) [0 01
R; <R,
(1 2 3] [o 10
=|-1 1 2|=|1 0 0|-A
13 1 1] [0 0 1
R, >R, +R,,R; - R; -3R,
(1 2 3 0 1 O
=10 3 5|=[1 1 O0|-A
10 -5 8] [0 -3 1
R2
R2—>T
1 2 3 0 1 0
=10 1 5/3|=[1/3 1/3 0|-A
10 -5 -8 0 -3 1
R, >R, -2R,,R; > R, +5R,

(1 0 -1/3] [-2/3 1/3 0
=10 1 53 |=[1/3 1/3 0|-A
10 0 13 5/3 —4/3 1

R; — 3R,
(1 0 -1/3] [-2/3 1/3 0
=10 1 5/3|=|1/3 1/3 0|-A
0 0 1 5 -4 3

1 00 1 -1 1
=0 1 0|=|-8 7 =5|-A
0 0 1 5 4 3

Class X1l Maths
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26.

27.

1 -1 1
— Al'=|-8 7 -5
5 -4 3

Let E; :itemis produced by A
E, :itemis produced by B
E; :itemis produced by C

A :defective item is found.

P(E)) =1%%, P(E,) =%, P(E;) :%
P(A/E)) L P(A/E,) _2 P(AIE;) _
100 100 100
50 1
P(E, | A) = 100100

50 1 30_5 20_ 17
ToX— XX
100 100 100 100 100 100
S
34

x—=2 y=2 z+1
Equation of plane is | 1 2 3 1=0
5 -2 7

= 5x+2y-32=17 (Cartesian equation)

Vector equation is f.(Si + 2} - 31A<) =17
Equation of required parallel plane is
T-(51+2j-3K) = (4i +3j+ k) (51 + 2j - 3k)
= T-(5i+2j-3k)=23
OR

Let required plane be a(x + 1) + b(y —3) + c(z+ 4) =0

Plane contains the given line, so it will also contain the point (1, 1, 0).

So,2a-2b+4c=0 or a—-b+2c=0
Also,a+2b-c=0

Class X1l Maths www.esaral.com
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From (2) and (3),

b
3

w|o

a
-3
.. Required plane is -3(x + 1) +3(y - 3) +3(z+4) =0

.Xx+y+z=0
Also vector equation is: f.(—§+3+ 12) =0

Length of perpendicular from (2, 1, 4) = RO +1+4] NE)

JED2+12+12 -

28. B(4.7) Correct Figure
)
1 VQ’?J

Equation of AB:y=x+3

Equation of BC:y = _STX +17

@]
=
o
N
=

QMm@ s NP
T LI

w

[
o4+
o4 -

~ 4

I

|

|

|
T é T B
Equation of AC:y= % + g

b o =5x °(=3x 13
RequiredArea=I(x+3)dx+I —+17 dx—j —+—|dx
2 4 2 b3 4 2

(x +3)? Y sx? ° [ax 1k [
= + +17x | - +—

=17

OR

(4.4) Correct Figure
Given circle x> —8x +y2 =0

or (x—4)*+y* =4

(0, 0) (4,0) (8,0
Point of intersection (0, 0) and (4, 4)

Class X1l Maths www.esaral.com 41
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4 8
Required Area = [ 2Jx dx + [ /4% ~(x—4)* dx 13
0 4

4 1 [x-4 16 VARK
[Ex”} +{%\/16—(x—4)2+73in_1(x4 ﬂ 1%
0

4
(4n+£) 1
3

64 32
Note: A student may also arrive at the answer (87‘ + ?J which is double (475 + ?j because of ‘about

x-axis’. He/she may be given full marks.

29. Let number of items produced of model A be x and that of model B be y.
LPPis:
Maximize, profit z =15x + 10y 1

° subject to

4
2x +y<58) ie., 2x+y<40
2

|
)]

B<0& 2x +3y <10(8) i.e., 2x+3y <80 2
3 0 x20,y=20
10+ Correct Figure 2
0 ¥ Corner point z = 15x + 10y
A(20, 0) 300
80
B(O, —j 800 _ 2666 1
3 3 2
C(10, 20) 350 ¢ maximum
Maximum profit =X 350
1
when x = 10, y = 20. >

If a student has interpreted the language of the question in a different way, then the LPP will be of the type:

Maximise profit z =15x + 10y

Subject to 2x +y <8
2x + 3y <8
x20,y=20

This is be accepted and marks may be given accordingly.

Class X1l Maths www.esaral.com 42
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QUESTION PAPER CODE 65/1/3
EXPECTED ANSWER/VALUE POINTS

9 3 31
1. 3A= =>A=

3 6 1 2
2. Order = 2, degree = 2

3. (foh)xX)=fx+1)=x+2

d
3, D00 =1

SECTION A

4. d.c.’s = <cos 90°, cos 135°, cos 45°>

- <0,—— L>

B V272
OR

F=Gi+4j+5K) +M2i+2]-3Kk)

5. I= Isin x -log(cos x) dx

cosx=t=1= —jlogt-ldt

SECTION B

= —[t.logt— I%.tdt}

=t(l —log t) + C = cos x(1 — log(cos x)) + C

6. Let f(x) =(1 — x> . sin x cos? X

as f(—x) = —f(x) = f is odd function.

~1=0

Class X1l Maths
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10.

OR

2|X| 0 2
I = f—dx=j—1dx+j1dx
-1 X -1 0

=-1+2=1

Asa,be R=abe R=ab+ 1€ R = a*be R = * is binary.

For associative (a*b)*c=(ab+1)*c=(ab+1)c+1=abc+c+1

also, a*(b*c)=a*(bc+1)=a.(bc+1)+1=abc+a+1

In general (a*b)*c # a*(b*c) = * is not associative.
-6 6 0 10 0 -10 0 0O

2A - + =
9 3 12 35 5 30 0 00

W[ 3 s
= 27213 21 9

A={2,4,6}, B={1,23}, AnB={2}

1 1 1
Now, P(A)=—, P(B)=—, P(ANB)=—
(A) 5 (B) > ( ) 5

1 1 1
PA)XP(B)=—x—=—#P(ANB
as P(A)XP(B) 7%5 =1 ( )

= A and B are not independent.

’

)
y=be +2y=b=2"2

€

differentiating again

er.(y//_ 2y/) _ (yl _ 2y).2X2X B 0

2
= y'—4y'+4y=0 or d_)2/_4d_y+4y=0
dx dx

Class X1l Maths www.esaral.com
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11. Let X: getting an odd number

1
,q=—, n=6
4 2

6
(i) P(X=5)=°Cs (%) _3

32
1 63
ii) PX<5)=1-PX=6)=1——=—
(i) P( ) ( ) PR
OR

k+2k+3k=1

1
k=—
= 7%

12. Givenla+bl=1
As 1a+blP +14—-bP=201aP +IbP)
= 1+l1a-blP=2(1+1)

= la-bP=3 = 1a-bl=+3

OR

SECTION C

a b C
13. LHS=|a-b b-c c-—a
b+c c+a a+b

R; = R, +Rj; and taking a + b+ ¢ common from R,

Class X1l Maths www.esaral.com 45
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1 1 1
= (a+b+c)la—b b-c c-—a
b+c c+a a+b

0 0 1
= (a+b+c)la—2b+c b—2c+a c—a
b—a c—b a+b
=(@a+b+c)[(a-2b+c)(c—Db)—(b—-2c+a)(b-a)
=(a+b+c)(a®+b>+c*-ab - bc - ca)

=a’+ b’ + ¢ — 3abc = RHS.

14 tan_l( 4X +6X J_E

1-(4x)(6x) ) 4
10x 2
=1=24x"+10x-1=0
7 1-24x7
1 1
= X=— or ——
12 2

1

1 . . .
as x = 5 does not satisfy the given equation, so x = D

15. Clearly a<aVae R= (a,a)e R = R is reflexive.
For transitive:
Let (a, b) e Rand (b,c) € R, a,b,ce R
a<bandb<c=a<c=(a,c)e R
= R is transitive.

For non-symmetric:

Leta=1,b=2As1<2=(1,2)e Rbut 2£1=(2,1) £R
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= R is non-symmetric.

OR

For one-one. Let x, x, € N.

f(x)) = f(x,) = X7+ X, + 1 =X, + %, + |
=X —X) X +x,+1)=0
=X, =X, as X; +X, +1#0
= f is one-one.

For not onto.

fory =1 € N, there is no x € N for which f(x) = 1

2
1 3
Forf_lzy=f(x)=>y=x2+x+ l=>ys= (x+§j +Z
4y—3—
o, x=Y4y=3-1
2
Jdy-3-1 Vax-3-1
fkl(Y) = y— or fﬁl(X) = RjrX—0
2 2
Let the point of contact be P(x,, y,)
dy _ 3
dx  2/3x—2 (slope of tangent)
d 3
1 ml =—y:| P
dx Jo vy 243%;-2
also, slope of given line =2 =m,
41
m] = m2 = X] = 4_8
48 16 4 48 4

www.esaral.com
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) . 3 41
Equation of tangentis: y——=2| x ——
d g YTy ( 48)

= 48x — 24y = 23
and, Equation of normal is: y — 3 = -1 X — Rl
4 2 48

= 48x + 96y = 113

17. log(x2 + y2) =2tan"! (z]
X

differentiating both sides w.r.t. X,

v
dy 1 X dx Y
2x+2y— |=2. :

( ydxj 2

X" +y X“+y° X
d dy x+
= x+y)=(x-y) =T =200
dx dx x-y
OR

X

= d_x_d_x =0 (1)
Now, log u = y.logx
1 du 1 dy du y dy
——=y-—+logx-— = —=x"| =+logx-——
= U dx Y X g dx dx (X £ dx ()
Again, log v=x-logy
= l-d—V:X-l-d—y+10gy~1:>d—V=yX Ed—y+10gy ..(3)
v dx y dx dx y dx

Class X1l Maths www.esaral.com 48
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From (1), (2) and (3)

xy(zﬂogxd—yj—yx iﬂ+logy =0
X dx y dx

_, dy _y"logy- xyly

dX XY logx —y*
18. y= (Sil’l_l X)2

= y =2-sin"'x- !

1-x

= V1-x% -y =2sin"'x
= Nl=x"-y’"+y"

2

21/1-x>2

—F— (2%)=

2
= (1-x%)-y"—xy =2 or (l—xz)-j——x——2=0.

19. Let Izjf(a—x) dx

Puta-x=t= —dx =dt

I:—Tf(t) dt = _Tf(t) dt = ?f(x) dx
a 0 0

IT part.

X sin x

2

I=|—
1+cos“x

dx

S =3

n(n—x)~sinx

1+cos® x

= 1=
0

- sin X
= 2=
J1+cos X

Class X1l Maths
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Put cos x =t = —sinx dx = dt

T o dt
= [=——- =—><2><
2 -!. 22

1+t
(| 8 1
= Ttan  t], =— 15
20. I=I ,COSX - dx. Put sin x = t 1
(I+sinx) (2+sinx) 2
:J- dt _ 1 dt 5
(I+t) (2+1) 1+t 2+t
1+t I+sinx 1
log +c=Io —+cC 1+-
+t 2 +sin x 2
2x
- d
2. IE=¢ w2 12 1
1+x
Solution is given by,
1 x> +2 1
y( zjz“‘ de 1,
1+x 1+x 2
1 1 -1 1
y =1+ jdx=x+tan X+c 1=
1+x? '[( 1+x? 2
ory=(l+x% (x + tan”'x + ¢)
OR
Given equation can be written as
i
2e Y — X +1
dx
1
= J.2 ey J.X+1
1
= —logl2—¢’I+logc=loglx +1I 17

52-¢)Yx+1)=c

Class X1l Maths www.esaral.com 50
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Whenx =0, y=0=c=1

- Solutionis 2 -e) (x+1)=1

22. AB=i+4j-k

CD =-2i-8j+2k

Let required angle be 6.

Then cos O = iBC_IZ = 273272 =—

|ABIICDI 1872

=0=180° or &

Since ® = T so AB and CD are collinear.
23. Given lines are: x—1 = y-2 = 24 and i = y=> = Za

-3 A 2 =3A 1 =5
7 7
As lines are perpendicular,
(-3) (ﬁj +(&) M +2(-5=0=>A=7
7 7
So, lines are
x—1 _ y—=2 _ x=3 and x—1 _ y=5 _ z—6
-3 1 2 -3 1 -5
Xo=Xp Ya=Yi Z3=z| |0 3 3

Consider A=| a; b, ¢ |=|-3 1 2|=-63

as A # 0 = lines are not intersecting.
24. V =2xy = 2xy = 8 (given)

4
2 =y="
y Now, cost, C = T70xy + 45 x 2 x (2x + 2y)

Class X1l Maths
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= 280+180x+E
X

dC _ 150120
dx x2
d—C=O:>x =2m
dx

2
¥:14§0:180>0atxz2
dx X

= Cis minimum at X = 2m.

Minimum cost = 280+180(2)+% =% 1,000

25. |Al=4#0 = A exists.

2 0 2
adjA=|5 -2 -1
1 2 -1

2 0 2
R S|

AT'=—.adjA==| 5 -2 -1
N 4

1 2 -1

X 6
Given system of equations can be written as AX = B where X =|y |,B=| 7
zZ 12
~ X=A"-B
. -2 0 216 3
=—|5 2 -1||7|=|1
4
1 2 =112 2
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OR
A=1A
1 2 =2 1 00
=|-1 3 0|=01 0|-A 1
0 -2 1 0 0 1
R, - R, + R
1 2 2 1 00
=10 5 2|=/1 1 0|-A
0 -2 1 0 0 1
R2—>&
5
1 2 =2 1 0 O
=10 1 -=2/5|=|1/5 1/5 0|-A
o -2 1 0 0 1
R, = R, -2R,,R; = R;3+ 2R,

1 0 —-6/5| [3/5 -2/5 O] 4
=10 I 2/5(=|1/5 1/5 O0}|-A
0 0 1/5]) [2/5 2/5 1]

R; = 5R;,

1 0 —-6/5| [3/5 -2/5 0]
= |0 1 -2/5|=|1/5 1/5 O0}|-A
o0 1 ] [2 2 5]

RI%R1+§R3,R2—>R2+§R3
1 00 326
=10 1 O|=|1 1 2|-A
0 01 2 25

3 2 6
= A'=|1 1 1
2 2
Class X1l Maths www.esaral.com 53
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26.

(0,4)

(4,0)

©
P
™
L

[ 2
N R — o — .

[N A

27.

Correct Figure

Point of intersection are (0, 0) and (4, 4)

4 16

4
X
here, A, = [~—dx==" (D)
o4 3

From (1), (2) and (3), A, = A, = A,

OR

Correct Figure

Equation of AB:y=2x-1
Equation of BC:y=—-x+8

Equation of AC:y= %(x +4)

3 4
Required Area = [(2x—1)dx + [ (—x +8)dx -
2 3

4 4
3 [ 2 2
] + = +8x _L X vax
2 12 21 2
3 2
9

44 —-7=
2

Il
—
kel

[\S]
|
kel

| W

of model B be y.

LPPis:

Maximize, profit z = 15x + 10y

subject to

Class X1l Maths
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2x +y<58) ie., 2x+y<40
2x +3y<10(8) i.e., 2x+3y<80

x20,y20

N (6]
E S~ <

/:ék
wlg
o~

= 1
t

when x = 10, y = 20.

A(20, 0)

80

B(0.%)
3

X C(10, 20)

Corner point

)

Correct Figure

z = 15x + 10y
300
&30 = 266.6

350 < maximum

Maximum profit = X 350

N | =

1
2

If a student has interpreted the language of the question in a different way, then the LPP will be of the type:

Maximise profit z =15x + 10y

Subject to 2x +y <8
2x + 3y <8
x20,y=20

This is be accepted and marks may be given accordingly.

x—2 y-2 z+1
28. Equation of planeis | 1 2 3 (=0
5 -2 7

= 5x +2y-3z2=17

Vector equation is f,(5i+ 2} - 312) =17

Equation of required parallel plane is
F-(51+2]-3k) = (4i + 3]+ k)- (51 + 2j - 3k)

= T-(5i+2j-3k)=23

Class X1l Maths

(Cartesian equation)
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29.
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OR

Let required plane be a(x + 1) + b(y = 3) + c(z+4) =0

Plane contains the given line, so it will also contain the point (1, 1, 0).

So,2a-2b+4c=0 or a-b+2c=0
Also,a+2b-c=0

From (2) and (3),

a_b_c

-3 3 3

*. Required plane is -3(x + 1) +3(y-3)+3(z+4) =0

T X+y+z=0

Also vector equation is: f.(—i + 3 + lAi) =0

Length of perpendicular from (2, 1, 4) = gl +4l =3

JED2 12 412

X =no. of kings =0, 1, 2

48 47 188
P(X =0)=P(no king) =
(X=0)=Pnoking) =5 %51 =01
P(X = 1) = P(one king and King) = —-Xox2 =
(X =1) = P(one king and one non-king) = 5251 91
3 R

P(X = 2) = P(two kings) = 52 51 1

Probability distribution is given by

X 0 1 2

b | 188 [ 32| L

221 ] 221 | 221
Now, Mean = X -P(X) :ﬁ or 3
221 13

and Var(X) = 2X2-P(X) - [ZX-P(X)]?

36 (34] 6800 400

- 221 (221 48841 2873

www.esaral.com
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