Strictly Confidential - (For Internal and Restricted Use Only)

Senior School Certificate Examination-2020
Marking Scheme - MATHEMATICS
Subject Code: 041 Paper Code: 65/4/1

General instructions:-

1.

10.

11.

12.

13.

14.

15.

16.

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.

Evaluators will mark( ) wherever answer is correct. For wrong answer 'X"be marked. Evaluators will not put right
kind of mark while evaluating which gives an impression that answer is correct and no marks are awarded. This is
most common mistake which evaluators are committing.

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. This may be followed
strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and encircled. This may also be
followed strictly.

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 - 80 has to be used. Please do nothesitate 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 20
answer books per day in main subjects and 25 answer books per day in other subjects (Details are given in Spot
Guidelines).

Ensure that you do not make the following common types of errors committed by the Examiner in the past:-
Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on a reply

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

Wrong question wise totaling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying.

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

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 cross (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 RTI application and also
separately as a part of the re-evaluation process on payment of the processing charges.




XII MATHEMATICS
QUESTION PAPER CODE 65/4/1
EXPECTED ANSWER/VALUE POINTS

Q. No. |

VALUE POINTS | Marks

SECTION - A

Question Numbers 1 to 20 carry 1 mark each.

Q. Nos.

1 to 10 are multiple choice questions of 1 mark each. Select the correct option:

1
The value of sin‘l(cos%[j is
/4 3 - -3
a) — b) — C) — d) —
(@) 10 (b) 5 (© 10 (d) 5
Answer: (c)—£
10
1
2 3 2
If A=[2 -3 4],B=|2|,X=[1 2 3]andY =|3|,then AB+ XY equals
2 4
(a) [28] (b) [24] (c) 28 (d) 24
Answer: (a)[28] 1
3 2 3 2
If [x x x[+3=0,then thevalueof xis
4 9 1
(@3 (b) 0 (-1 (d)1
Answer:
(c)-1 !
N
J.tan2 (2x)dx is equal to
0
4-r 447 4—1m 4-7m
a) —— b c) —— d ——
(@) 3 (b) 3 (© 2 (d) >
Answer:
(a)""_”
8 1
5 = 1 - ~ ~ .
If &b =E|a”b‘, then the angle between dandb is is
@) 0° (b) 30° (c) 60° (d) 90°
Answer: (c)60° 1
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The two lines x=ay+b,z=cy+d;andx=a'y+b,z=c'y+d are perpendicular to
each other, if

(a) L | (b) 2, (c) aa +cc'=1 (d) aa +cc =-1
a ¢ a ¢
Answer:
(d)aa +cc=-1 1
7 The two planes x—-2y+4z=10and18x+17y+kz =50are perpendicular, if kis
equal to
(a) 4 (b) 4 (c) 2 (d) -2
Answer:
(b)4 1
8 In a LPP, if the objective function z = ax+by has the same maximum value on two
corner points of a feasible region, then the number of points at which z_ occurs is
@~o (b) 2 (c) finite (d) infinite
Answer:
(d)infinite 1
9 From the set {1,2,3,4,5}, two numbers aandb (a=b)are chosen at random. The
probability that %is an integer is
1 1 1 3
a) — b) = c) = d) =
(a) 3 (b) 2 (©) 5 (d) c
Answer:
(b)
4 1
10 A bag contains 3 white, 4 black and 2 red balls. If 2 balls are drawn at random
(without replacement), then the probability that both the balls are white is
1 1 1 1
a) — b) — c) — d) —
()18 ()36 ()12 ()24
Answer:
1
C _
(€)3; 1
In Q. Nos. 11 to 15, fill in the blanks with correct word/sentence:
11 ) ol
If f:R— Rbegivenby f (x)=(3—x )3, then fof (x)=
LAnswer :
X 1
12 X+y 7 2 7
If = , then x.y =
9 x-y 9 4
|Answer: -3 | 1
13 | The number of points of discontinuity of f defined by f (x)=|x|—|x+1]is
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Answer:
Zero

14

The slope of the tangent to the curve y = x> —xat the point (2,6)is

Answer:
11

OR
The rate of change of the area of a circle with respect to its radius r , when r=3 cm, is

Answer:
677 cm?/cm

15

If &is a non-zero vector, then (é.f) i +(é.j) j +(§.I€) k equals

Answer:
a

OR
The projection of the vector | — j on the vector i + j is

Answer:
0

Q. 16 to 20 are very short answer questions.

16

. o 2 -1
FindadjA, if A= )
4 3

Answer:

. 3 1
adez{_4 2} ( % mark for any two correct co-factors)

17

X+l gx-1
Find | %dx

Answer:

(25 ) g

18

2
Evaluate J. |sin x| dx
0

Answer:

T

2
I=4Isin xdx=4
0

19

If J. dx > =£, then find the value of a.
o 1+4x° 8

Answer:
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OR

Find J.\/—er

Answer:

Put Vx =t

J'\/;er _2Iog(1+\/§)+C

N |-

N |-

Nk, N~

20

Show that the function y=ax+2a”is a solution of the differential equation

z(ﬂj +x(dyj y=0
dx dx

Answer:
y =ax+2a’ Y,
dx

2
LHS=2(QJ + x(ﬂj— y
dx dx

=2(a)’ + x(a)—(ax+2a2)=O=RHS

N |-

N |-

SECTION -B

Q. Nos.

21 to 26 carry 2 marks each.

21

Check if the relation Ron the set A={1,2,3,4,5,6} defined as
R={(x,y):yisdivisible by x} is (i) symmetric (i) transitive.
Answer:

(i)As(2,4)eRbut(4,2)¢ R= Risnotsymmetric.

(ii)Let(a,b)eRand(b,c) eR
—=b=7Aaand c=ub
Now,c=pb=u(1a)=(a,c)eR
= Ristransitive.

OR

Prove that:9—7[—gsin‘1 1 sm‘1 2\/_
8 4 3 4

Answer:
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LHS=9—”—gsin‘1£
8 4

3
=g[£—sin‘li}=gcos‘11 1
412 3] 4 3
2
=gsin‘1 1-[1 =gsin‘1 & =RHS 1
4 3 4 3
22 Find the value of %at 0:%, if x=c0s6—-cos20,y=sinf-sin26.
X
Answer:
1
ﬁz—sin0+23in 20 -
do 2
1
ﬂ=c030—2c0320 5
do 2
. dy _ cos@—2cos20 1
dx  —sin@+2sin26 i
M s 2
dx 0=~
3
23 | Show that the function f defined by f (x)=(x-1)e*+1 an increasing function for
all x>0
Answer:
. ) 1
f (x)=xe
1
Now x >0ande* > Oforall x 2
' - - - - 1
-1 (x)>0= f isanincreasing function. 2
24 | Find |aland|b).if [a]= 2Jb| and (a+b).(a-b)=12.
Answer:
(§+5)(§—5) =12=|a[ —‘5‘2 =12
—|2 —
=3[p| =12=p|=2 1
Now, af’ =12+[p| =16=[a]=4 1
OR
Find the unit vector perpendicular to each of the vectors
d=4i+3]+k and b =2i — j+2k
Answer:
65/4/1 Page 6 (PTO)




axb=7i —6]-10k and ‘ax6‘=\/185

Required unit vector = (7?—6]—10&)

1
V185

1+

N |-

25

Find the equation of the plane with intercept 3 on the y-axis and parallel to xz —
plane.

Answer:

Let required plane parallel to xz -plane is y =k

Given vy -interceptis3 =k =3

= Equation of required plane is y =3

26

3

Find[ P(B| A)+P(A|B)], ifP(A)zE,P(B)zgand P(AUB)=

Lﬂloo

Answer:

Now,P(B|A)+P(A|B)
_P(ANB) P(ANB)
A} P(B)
7
12

P(
1.1
34

N |

N |-

SECTION-C

Q. Nos.

27 to 32 carry 4 marks each.

27

Prove that the relation R on Z , defined by R = {(x y):(x—y)isdivisible by5} isan

equivalence relation.
Answer:
For reflexive

x—x =0, for every xeZ is divisible by 5 =(x,x)eR
For symmetric
(x,y)eR=x—yisdivisibleby 5= y — xisdivisible by 5
=(y,x)eR= Rissymmetric.

For transitive

Let(x,y)eRand(y,z)eR

(x,y)eR=x-y=51 ..(i)

(y,z2)eR=>y—-z=5u ..(ii)

adding (i)and (ii), x—z=5(A+ u)=5k

= (x,z)eR=Ristransitive.

Hence Risan equivalence relation.

28

If y =sin‘1(\/1+ X ++1-X
2

j then show that — dy__ -1

dx  241-x2
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Answer:

1
Putx=00320:0=%cos‘lx
. _l(ﬁcoseﬂ/fsinej . _1[. (7[ D 2
s y=sin =sin""| sin| —+6
2 4
:y—£+0—£+£cos‘lx 5
4 42 2
dy -1 1
Tk 24/1-x? 3
OR
Verify the Rolle’s Theorem for the function f (x ) e COSXIH[—% %}
Answer:
f iscontinuousin{—ﬁ,z}.
2 2
fisdifferentiablein(—% E)Wlth f'(x)=e*(cosx—sinx) 2
Also, f (ijz f (ﬁ}o
2 2
All conditions of Rolle's Theorem are satisfied. So, there emstm(—% %)
suchthat f (c)=0=¢€°(cosc—sinc)=0 1
v T T
=C=—¢c| ——,—
4 ( 2 2) 1
29 . i
Evaluate:J' xsmi dx
5 1+C0s” X
Answer: I=H—X5inx dx ..(i
-[1+ cos? X (1)
_j(n x)sm ,Tﬂ x)sin x o (i) 1
5 1+cos?( < 1+cos” x
Adding(i)and(u)
5 1+C0s” X
1
. . ¢ dt
Puttingcosx =tgivesl =— | —
J J 2;[11+t2 1
2
4 a4, 7
:>I_E[tan tL_T !
30 | For the differential equation given below, find a particular solution satisfying the
given condition.
(x+1)3y 277 +1; y=0whenx=0
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Answer:
Given differential equation can be written as
dy  dx
267 +1 x+1
ey
= dy =
J.2+ey Y I
= Iog‘2+ey‘= log|x+1+logC

=2+e’ =C(x+1)
whenx=0,y=0=C=3

dx
x+1

. Requiredsolutionis2+e” =3(x+1)ore’ =3x+1

N |-

N |

31

A manufacturer has three machines I, 11 and Il installed in his factory. Machines |
and Il are capable of being operated for at most 12 hours whereas machine I11 must
be operated for at least 5 hours a day . He produces only two items M and N each
requiring the use of all the three machines. The number of hours required for
producing 1 unit of each of M and N on the three machines are given in the
following table:

Items | Number of hours required on Machines

I

II

111

M

1

2

1

N

2

1

1.25

He makes a profit of X 600 and X 400 on items M and N respectively. How many of
each item should he produce so as to maximize his profit assuming that she can sell
all the items that he produced? What will be the maximum profit?

Answer:

Let x unitsof item M and y units of item N are produced.

For correct graph :
Maximize Z =600x + 400y
subject to
X+2y<12
2x+y<12
Xx+1.25y >5
x>0,y>0

Corner points values:
Zyso) = 3000, Zge0) =3600

Z (o) =4000,Z ;o = 2400
Z ¢ (0. =1600

x+2p=12

.4 unitseach of M and N must be produced to get maximum profit of Rs. 4,000

1l marks
2

N |-

N |-

32

A coin is biased so that the head is three times as likely to occur as tail. If the coin is
tossed twice, find the probability distribution of number of tails. Hence find the
mean of the number of tails.
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Answer:

P (Head)=">, p(Tail)=> 1
4 4 1
Let X = number of tails.Clearly X canbe0,1,2 >
Probability distribution is given by
X 0 1 2
P(X) | 2 6 1 X
16 16 16 2
Meanzzx.P(X)zé 1
OR
Suppose that 5 men out of 100 and 25 women out of 1000 are good orators.
Assuming that there are equal number of men and women, find the probability of
choosing a good orator.
Answer: 1
Let M be an event of choosing a man and N be an event of choosing a women. P
Abe an event of choosing a good orator.
1
P(M)=P(W)==;
(M)=P(W)=3 ;
p(A| M):i:i'p(Mw):ﬁ:i
100 20 1000 40
P(A)=P(A|M).P(M)+P(A|W).P(W)
1
:ixl+ixl:i 1+—
2072 40 2 80 2
SECTION -D
Q. Nos. 33 to 36 carry 6 marks each.
33 a-b b+c a
Using properties of determinants prove that: |[b—c c+a b|= a’®+b’+c®—3abc.
c—-a a+b c
Answer:
a-b b+c a
LHS=A=b-c c+a b
c—-a a+b c
C,—>C,+C,
a-b b+c a+b+c
A=lb—-c c+a a+b+c 1
c—-a a+b a+b+c
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taking (a+b+c)common fromC, and applying R, > R, - R, R, > R, - R,
a-2b+c b-a 0

A=(a+b+c)b-2c+a c-b 0 1+1+1
c—-a a+b 1
expandingalongC,,
A=(a+b+c)(a*+b*+c*—ab—hc—ca) 1
=a’+b®+c®—3abc=RHS 1
OR
1 3 2
If A=|2 0 -1],thenshow that A*—4A*-3A+111=0. Hence find A™.
1 2 3
Answer:
9 7 5
AP=|1 4 1 1
8 9 9
[28 37 26
A={10 5 1 1
135 42 34
LHS=A® —4A? —3A+11I
28 37 26 9 7 5 1 3 2 1 00
=110 5 1|-4/1 4 1|-3/2 0 -1{+11j0 1 O
35 42 34 8 9 9 1 2 3 0 01 2
0 0O
=0 0 0|=0
0 0O
1
Now,Alz—ﬁ(A2—4A—3l) 1
1 2 -5 -3
=7 1 5 1
4 1 -6
34 | Find the intervals on which the function f (x)=(x—1)3 (x— 2)2 is (a) strictly
increasing (b) strictly decreasing.
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Answer:

f (x)z(x—l)e’(x—Z)2
= f’(x)z(x—l)2 (x—2)(5x-8)
(a)forstrictlyincreasing, f (x)>0

3(x—1)2(x—2)(5x—8)>0

= (x-2)(5x-8)>0 (asx=1)
= Xe(—oo,ng(Z,oo) (asx=1)
8

Xe(—oo,l)U(l,ng(Z,OO)

(b)forstrictly decreasing, f '(x) <0
= Xe(g 2}
5

Find the dimensions of the rectangle of perimeter 36 cm which will sweep out a

OR

volume as large as possible, when revolved about one of its side. Also, find the
maximum volume.

Answer:

Let sides of a rectangle are xcm and ycm.

Given2x+2y=36=y=18-x

Volume,V =z x’y = zx* (18- x)=7r(18x2 - x3)
dv

:azn(36x—3x2)

For maxima/minima,putc:j—vzo
X

=x=12cm (.- x=0)
Again,c:j—z\zl =(36-6Xx)
X

:>d2\£ =-367<0

x=12cm

.. Volumeis maximum when x=12cm.

Also, y=(18—-x)cm=6cm
Dimension of rectangleare12cmx6cm
Maximum volume =z x’y=864s cm®
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35 | Find the area of the region lying in the first quadrant and enclosed by the x-axis, the
line y = xand the circle x> + y> =32.

Answer: Point of intersection of y = xand x> + y* = 32 in first quadrant is (4,4). 1
X Correct figure 1
yrx
X(4,4)
4 42 1
X' L — Areazj'xdx+ J' V32 - xdx
) (42,0) 0 4
' Tx X 2
= = | +|=4/32-x? +163in‘1(—J 2
2|, |2 42 )|,
Y’ =8+(4n —8)=4n 1
36 | Show that the lines F =&+ AbandF =b + ua are coplanar and the plane containing
them is given by F.(éxB =0.

Answer:

-[b b a]-[a b a]-0
Hence the linesare coplanar. |
Equation of plane containing themisgiven by, -

(F-d).(bxa)=0 [+(F-4)i=0]
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Strictly Confidential - (For Internal and Restricted Use Only)

Senior School Certificate Examination-2020
Marking Scheme - MATHEMATICS
Subject Code: 041 Paper Code: 65/4/2

General instructions:-

1.

10.

11.

12.

13.

14.

15.

16.

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.

Evaluators will mark( ) wherever answer is correct. For wrong answer 'X"be marked. Evaluators will not put right
kind of mark while evaluating which gives an impression that answer is correct and no marks are awarded. This is
most common mistake which evaluators are committing.

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. This may be followed
strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and encircled. This may also be
followed strictly.

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 - 80 has to be used. Please do nothesitate 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 20
answer books per day in main subjects and 25 answer books per day in other subjects (Details are given in Spot
Guidelines).

Ensure that you do not make the following common types of errors committed by the Examiner in the past:-
Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on a reply

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

Wrong question wise totaling on the title page.

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

Wrong grand total.

Marks in words and figures not tallying.

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

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 cross (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 RTI application and also
separately as a part of the re-evaluation process on payment of the processing charges.




XII MATHEMATICS
QUESTION PAPER CODE 65/4/2
EXPECTED ANSWER/VALUE POINTS

Q. No. Value Points Marks

SECTION - A

Question Numbers 1 to 20 carry 1 mark each.

Q. Nos. 1 to 10 are multiple choice questions of 1 mark each. Select the correct option:

1 The two planes x—2y+4z =10and18x+17y +kz =50 are perpendicular, if k is equal
to

(a) -4 (b) 4 (c) 2 (d) -2
Answer:
(b)4 '

2 3 2
If A=[2 -3 4],B=|2|,X=[1 2 3]andY=| 3 |,then AB+ XY equals
2 4

(a) [28] (b) [24] (c) 28 (d) 24
Answer:

(a)[28] 1

The value of sin{cos%) is

T 37 -7 -3

(@ 10 (b) 5 (© 10 (d) 5
Answer:
()= 1

4 From the set {1,2,3,4,5}, two numbers aandb (a=b)are chosen at random. The

probability that %is an integer is

1 1 1 3
a) = b) = c) = d) =
(@ 3 (b) 2 () > (d) c
Answer:
(b)
4 1
E
Itan2 (2x)dx is equal to
0
4-rm 4+r 4-rm 4-rm
Q) — b c) — d ——
(@ 3 (b) 3 () 2 (d) >
Answer:
4—r
a [
(@)% 1
6 The two lines x=ay+b,z=cy+d;andx=ay+b,z=cy+d are perpendicular to
each other, if
() LR | (b) a,c 4 (c) aa +cc'=1 (d) aa +cc =-1
a ¢ a ¢
Answer:
(d)aa +cc =-1 1
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7 In a LPP, if the objective function z =ax+ by has the same maximum value on two
corner points of a feasible region, then the number of points at which z_ occurs is
@~0 (b) 2 (c) finite (d) infinite
Answer:
(d)infinite 1
8 200 50 50 40 .
Let A= andB = , then |AB| is equal to
10 2 2 3
(a) 460 (b) 2000 (c) 3000 (d) —7000
Answer:
(d)-7000 1
9 — o 2 - — . - —~|2 — g —
Let a=i-2j+3k, If bisavector such that a.b :‘b‘ and ‘a—b‘:ﬁ, then ‘b‘ equals
(a) 7 (b) 14 (© N7 (d) 21
Answer:
()7 '
10 Three dice are thrown simultaneously. The probability of obtaining a total score of 5
[
5 1 1 1
a) — b) — C) — d) —
()216 ()6 ()36 ()49
Answer:
1
C)— 1
() 35
In Q. Nos. 11 to 15, fill in the blanks with correct word/sentence:
1L 11f ais a non-zero vector, then (ai)i+(a.j) j+(§.l€) k equals
Answer: 1
a
OR
The projection of the vector i — j on the vector i + j is
Answer:
0 1
12 7 2 7
If Xy = , then x.y=
9 x-y 9 4
Answer:
-3 1
13 The slope of the tangent to the curve y = x> — x at the point (2,6) IS
Answer: 1
11
OR
The rate of change of the area of a circle with respect to its radius r , when r=3 cm, is
Answer:
67z cm?/cm 1
14 ) 1
If f:R—Rbegivenby f(x)=(3-x"), then fof (x)=
Answer:
X 1
15 |1f f(x)=2|x|+3|sinx|+6, then the right hand derivative of f (x)atx=0is
Answer:
5 1
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Q. 16 to 20 are very short answer questions.

16 2r )
Evaluate J|sm x|dx
Answer:
2
I=4jsinxdx=4 —+—
0
17 a P )
J >=—, then find the value of a.
o 1+4x® 8
Answer
]3 dx T
0(2x)2+1 8
:l[tan*l(ZX)] I =
2 8 i
a1 2
2
OR
dx
d
I X +X
Answer: l
Put \/x =t 2
1
'[\/_+X_2Iog(l+\/§)+c 5
18 Show that the function y=ax+2a’is a solution of the differential equation
z(d_yj +xm y=0.
dx dx
Answer:
y=ax+2a2:>d—y:a 1
dx 2
2
LHS:Z(QJ +x(ﬂj—y
dx dx
2 2 1
:2(a) +x(a)—(ax+2a )=0=RHS 5
19 . ]
Find Ism ( jcos( jdx
2
Answer:
I—.[sm( jcos( jdx
Puttingsin| | =t ivesl—2jt5dt 1
g 5 )= g = 5
6
S I:t—+C—lsm ( j+C 1
3 3 2 —
2
20 10
If A:{ } then find A®.
11
Answer:
, |1 0 . |10
A = CA = i
2 1 31
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SECTION -B

Q. Nos. 21 to 26 carry 2 marks each.

21

Check if the relation R on the set A={1,2,3,4,5,6} defined as
R={(x, y):yisdivisibleby x} is (i) symmetric (i) transitive.

Answer:
(i)As(2,4)eRbut(4,2)¢ R= Risnotsymmetric.

(ii)Let(a,b)eRand(b,c) eR
=b=Jlaand c=ub

Now,c =ub=u(Aa)=(a,c)eR
= Ristransitive.

OR
Prove that: g—ﬂ—gsinl(lj:gsinl &
8 4 3

3) 4

Answer:
LHs= _dgip1 L
8 4 3

9~ . 4,11 9 1
=—| =-sin" = |==cos" =
4] 2 3] 4 3

=gsinl[ 1—(%2 }:gsin1 [&jﬂ?HS
4 3 4 3

22

Find []and|o] ,if 4] = 2[b| and (a+
Answer:
(a+b)(a-b)=12=5[a -|p| =12

jabli
(SN
N—
—_
jabll
|
Oy
N—
Il
[EEN
N

=3[p| =12=p] =2
Now, af* =12+|b[ =16=|a]=4

OR

Find the unit vector perpendicular to each of the vectors

d=4i+3]+kand b =2 — j+2K .
Answer:
axb=7f —6]-10K and ‘§x5‘=\/185

Required unit vector =

(7?—6}—1012)

1
V185

1+2
2

N |-

23

Find [P(B|A)+P(A|B)], if P(A)z%,P(B):éand P(AUB)=

Answer:

3 2 3 1
PANB) =165 510
Now,P(B|A)+P(A|B)

_P(ANB)  P(ANB)
T P(A) P(E)
17
4 12

1
—+
3

ol w

N |-

P NP
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24

Show that the function f defined by f (x)=(x—-1)e*+1 an increasing function for all
x>0

Answer:
f'(x)=xe" !
1
Now x >0ande* > Oforall x 2
~.f (x)>0= f isanincreasing function. 1
2
25 | Find the derivative of x"*®* w.r.t.log x.
Answer:
Letu = x*andv = log x ]
1du 1
Now, logu = (log X)* = =— = 2log x.—
J ( J ) u dx J X - 1
d_U — 2 |Og X .XIogx
dx X
Again,v:logx:>ﬂ:l 1
dx x -
du 2
v 2x"* log X 1
Y 2
26 Find the distance between the parallel planes 2x+y+2z =8and4x+2y+4z+5=0.
Answer:
. . -16-5 7
Required distance =|———=|= — 1+1
| \/16+4+16‘ 2
SECTION-C
Q. Nos. 27 to 32 carry 4 marks each.
27 A coin is biased so that the head is three times as likely to occur as tail. If the coin is
tossed twice, find the probability distribution of number of tails.
Hence find the mean of the number of tails.
Answer:
3 o1 1
P(Head)=—,P(Tail)==
(Head)=, P(Tail)=7
Let X = number of tails.Clearly X canbe0,1,2 1
Probability distribution is given by 2
X 0 1 2
P(X) | 2 6 1 11
16 16 16 2
Mean=ZX.P(X):% 1
OR
Suppose that 5 men out of 100 and 25 women out of 1000 are good orators. Assuming
that there are equal number of men and women, find the probability of choosing a
good orator.
Answer:
Let M be an event of choosing a man and N be an event of choosing a women. 1
Abe an event of choosing a good orator. 2
P(M)= p(w):%;
5 1 25 1 2
P(AIM)=—r=— P(A|W)=—-=—
100 20 1000 40
P(A)=P(A|M).P(M)+P(A|W).P(W)
1 1 1 1 3
=—X—F—X—=— 1+—
20 2 40 2 80
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28 A manufacturer has three machines I, 11 and 111 installed in his factory. Machines I and
Il are capable of being operated for at most 12 hours whereas machine Il must be
operated for at least 5 hours a day . He produces only two items M and N each
requiring the use of all the three machines. The number of hours required for
producing 1 unit of each of M and N on the three machines are given in the following
table:
Items | Number of hours required on Machines
I il I
M 1 2 1
N 2 1 1.25
He makes a profit of ¥ 600 and % 400 on items M and N respectively. How many of
each item should he produce so as to maximize his profit assuming that she can sell all
the items that he produced? What will be the maximum profit?
Answer:
Let x unitsof item M and y units of item N are produced.
For correct graph : 1% marks
\/
w+y=121 Maximize Z =600x +400y
subject to
10, X+2y<12 11
| 2Xx+y <12 2
5
"'+5~"‘5‘>\6' X+1.25y >5
4
E0.4Y5] x>0,y >0
X'<9 Corner points values: -
Y’
Z\s.0) = 3000, Zgs0) =3600 .
Zean = 4000, Zo0s) = 2400 i 2
Ze(o4) =1600 |
i . . 1
~.4unitseach of M and N must be produced to get maximum profit of Rs 4,000 >
29 M1 _ _
If y=sin™ NiEX+VI=X , then show that @y_ 1
2 dx 2y1-x?
Answer:
Putx:coszezezécoslx n
sy=sin V20050 +25in6 =sin"!| sin| Z+0 2
2 4
T r 1 1
=Yy=—+0=—+—-C0S" X i
4 4 2 2
o 1 1
dx  21-x2 2
OR
Verify the Rolle’s Theorem for the function f (x)=e” cosxin [—%%} :
65/4/2 Page 7 (PTO)




Answer:

. . . T T
f iscontinuousin| ——,— |.
[ 2 2}

f isdifferentiablein(—%,%}with f'(x)=e*(cosx—sinx) I 2
Also, f (1} f (1}0
2 2
All conditions of Rolle's Theorem aresatisfied. So, thereexistce (—% %)
suchthat f'(c)=0=¢°(cosc—sinc)=0 1
T T
=C=—¢e|-——,= 1
v<(-53)
30 For the differential equation given below, find a particular solution satisfying the
given condition.
(XJrl)j—y:Zey +1; y=0whenx=0
X
Answer:
Given differential equation can be written as
dy  dx
267 +1 x+1 1
y
'[ € dy dx
2+¢’ X+1
= Iog‘2+ey‘=log|x+1|+logc 2
=2+e’ =C(x+1) 1
whenx=0,y=0=C=3 Py
1
~.Requiredsolutionis2+e” =3(x+1)ore’ =3x+1 2
31
Show that the function f :R — R defined by f (x)=—; 1,vXeR is neither one-one
X+
nor onto.
Answer: -
Checking for one-one:
here f (x) = f (Ej.For example f (2) = f (%) - 2
X
.. fisnotone-one. B
Checking for onto:
Let y =1eR(co-domain).Then n
X
=f(x)=> =1 2
y ( ) X2 +1 -
= x> —x+1= 0, which has no real roots.
-.R; #co-domain=> f isnot onto. -
32 2
Evaluate: Hx‘"’—x‘ dx
Answer
h 1
| = x—x X+ x—xdx+ x—xdx 1-
i -sjne - o :
{x x} {x x} {x“ XZT 1
= —— — _— _— —_— 1_
4 2 4 2 4 2| 2
11 1 11
4 4 4
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SECTION-D

Q. Nos. 33 to 36 carry 6 marks each.

33 Show that the lines F =a+AbandF =b + ua are coplanar and the plane containing
them is given by r.(axﬁ) =0.
Answer:
Two lines T =& + Ab, and F = &, + ub, are coplanar if (&, - él).(Bl x 62)=O 7
Now, (&, —a]).(ﬁlx "2)
~(b-a).(bxa (~4=ab=ba=bb, =4
=b.(bxd)-a(bxa) 4
=[b b a]-[a b a|-0
Hence thelinesare coplanar. i
Equation of plane containing themis given by,
(F-d).(bxa)=0 [(F-a)f=0]
~ ~ 2
= 7.(bxd)-a(bxa)=0 i
=T.(bxa)=0 (~[a & a]=0)
34 a-b b+c a
Using properties of determinants prove that: [b—c c+a b|= a®+b®+c®—3abc.
c—-a a+b c
Answer:
a-b b+c a
LHS=A=b-c c+a b
c-a a+b c
C,—»>C;+C,
a-b b+c a+b+c 1
A=|lb—-c c+a a+b+c
c—a a+b a+b+c
taking(a+b+c)common fromC,andapplyingR, - R, - R, ,R, > R, - R,
a-2b+c b-a 0
A =(a+b+c)b-2c+a c-b 0 141+l
c—a a+b 1
expandingalongC,,
A=(a+b+c)(a* +b*+c*—ab—bc—ca) 1
=a’+b®+c*—3abc=RHS 1
OR
1 3 2
If A=|2 0 -1|,thenshow that A*—-4A*-3A+111=0. Hence find A™.
1 2 3
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Answer:

9 7 5
A=1 4 1 1
18 9 9
[28 37 26
A={10 5 1 1
135 42 34
LHS = A’ —4A° —3A+11l 7
28 37 26 9 7 5 1 3 2 1 00
=10 5 1|-4/1 4 1|-3]2 0 -1(+11j0 1 O
35 42 34 8 9 9 1 2 3 0 01 L 2
0 0O
=0 0 0(=0
0 0O i
1
Now, A" =——( A*—4A-3I
. 2 -5 -3
=11 -7 1 5 1
4 1 -6
35 | Find the intervals on which the function f (x):(x—l)3 (x—2)2 is (a) strictly
increasing (b) strictly decreasing.
Answer:
f(x)=(x-1)"(x-2)
. 2
= f (x)=(x-1)"(x-2)(5x-8) 5
(a)forstrictly increasing, f'(x)>0
:>(x—l)2(x—2)(5x—8)>0 1
= (x—2)(5x-8)>0 (asx#1) n
8
SXE(—w,ng(Z,OO) (asx=1) o =
2
.'.Xe(—oo,l)U(l,%jU(Z,oo)
(b)forstrictly decreasing, f (x) <0 1
1—
:>X€(§,2) 2
5
OR
Find the dimensions of the rectangle of perimeter 36 cm which will sweep out a
volume as large as possible, when revolved about one of its side. Also, find the
maximum volume.
Answer:
Let sides of a rectangle are xcmand y cm.
Given2x+2y=36=y=18-x 1
Volume,V = x*y = zx* (18- x) =7 (18x* - x°) 1
dv )
= —=7(36x—-3X 1
ikl )
Formaxima/minima,put?j—V:O
X
=x=12cm (.- x=0) 1
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2

. dVv
Agaln,W = (36— 6x)

ZV
d > =—367 <0 1
dX x=12cm
-.Volumeis maximum when x=12cm.
Also, y=(18—-x)cm=6cm
Dimension of rectangleare12cmx6cm 1
Maximum volume =7 x>y =864z cm® 23
36 Using integration, find the area of the region {(x y):O <y<x®,0<y<x,0< XSZ} .
Answer:
Parabola y = x*and line y = xintersectat (0,0)and(1,1). 1
\ B7 @ 2)/y . Correct Figure 1
y=x
1 2
.| A=a) RequiredAreazszdx+jxdx 2
0 1
3t 2 P
— X_ + X_ 1
1o 1 31, L2
| T el —E+E—Esq units
32 6 1
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XII MATHEMATICS
QUESTION PAPER CODE 65/4/3
EXPECTED ANSWER/VALUE POINTS

Q. No. Value Points Marks
SECTION - A
Question Numbers 1 to 20 carry 1 mark each.
Q. Nos. 1 to 10 are multiple choice questions of 1 mark each. Select the correct option:
1 The two lines x=ay+b,z=cy+d;andx=ay+b,z=cy+d are perpendicular to
each other, if
@ 2+5-1 0 2+5=-1  (¢)aa +cc'=1 (d) aa +cc = -1
a ¢ a ¢
Answer:
(d)aa +cc=-1 1
2 2 3 2
If [x x x[+3=0,then thevalueof xis
4 9 1
(a) 3 (b) 0 (c) -1 (d)1
Answer:
(c)-1 1
3 In a LPP, if the objective function z = ax +by has the same maximum value on two
corner points of a feasible region, then the number of points at which z_ occurs is
@~0 (b) 2 (c) finite (d) infinite
Answer:
(d)infinite 1
4 | From the set {1,2,3,4,5}, two numbers aandb (a=b)are chosen at random. The
probability that %is an integer is
1 1 1 3
a) = b) = c) = d) =
(a) 3 (b) 1 (c) > (d) E
Answer:
1
b)=
(b) 1
513
Itanz (2x)dx is equal to
0
4-rm 4+r 4-rm 4-rm
Q) —— b c) — d ——
(a) n (b) n (c) 1 (d) >
Answer:
4—r
(a)——
8 1
6 o 1 I
If &b =E|a|‘b‘, then the angle between dandbisis
(a) 0° (b) 30° (c) 60° (d) 90°
Answer:
(c)60° 1
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7 A bag contains 3 white, 4 black and 2 red balls. If 2 balls are drawn at random
(without replacement), then the probability that both the balls are white is
1 1 1 1
a) — b) — c) — d) —
()18 ()36 ()12 ()24
Answer:
1
c)— 1
()
8
The value of tan | L cos ﬁ is
2 3
3+5 3-5 —3++/5 —3-+5
(a) (b) —— (c) (d)
2 2 2 2
Answer:
Since there is a mistake in the question, so full marks may be awarded. 1
9 a 00
If A=|0 a 0|, then det(adjA)equals
0 0 a
(a) a” (b) &’ (c) a° (d) &’
Answer:
(C) a° 1
10 - - -
The line X3 2 = y4 3 _Z 54 is parallel to the plane
(@) 2x+3y+4z=0 (b) 3x+4y-5z=7 (c) 2x+y-2z=0 (d) x-y+z=2
Answer:
(b)3x+4y-5z=7 or (c)2x+y—-2z=0 1
In Q. Nos. 11 to 15, fill in the blanks with correct word/sentence:
11 | The slope of the tangent to the curve y = x* —xat the point (2,6)is
Answer: 1
11
OR
The rate of change of the area of a circle with respect to its radius r , when r=3 cm, is
Answer:
67 cm?/cm 1
12 ) 1
If f:R—Rbegivenby f(x)=(3-x")3, then fof (x)=
Answer:
1
13 | If &is a non-zero vector, then (ai)i+(a]) j+(§.l€) k equals
Answer:
1
OR
The projection of the vector i — j on the vector i + ] is
Answer:
1
14 X+y 7 2 7
If = , then x.y =
9 x-y 9 4
Answer:
1
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15

If f( x|x| then f'(x)=
Answer.

f'(x)— 2x x>0
| =2x ,X<0

Q.16 t0

20 are very short answer questions.

16

Show that the function y=ax+2a’is a solution of the differential equation

Z(QJ +x(dyj y=0.
dx dx

Answer:
y =ax+2a’ :ﬂ:a
dx

2
LHS:Z(QJ + x(ﬂj -y
dx dx

:2(a)2 +x(a)—(ax+2a2)=0=RHS

N[

N |-

17

. - 2 -1
FindadjA, if A= :
4 3

Answer:

1
ade{ } (% mark for any two correct co-factors)

18

if | dx =%, then find the value of a.

OR

Answer:

Put \/x =t
g

=2log (1+&)+c

NI N~

N, N~

19

Find IT)()dx

Answe r'

I_-[ l+x _I[x l+xj

:Iog|x|—EIog(1+x2)+C

N, N~

20

%

If [x] denotes the greatest integer function, then find J'[xz] dx

Answer:

O N | W
[—|
"—:

|—\'-—,§|

k"-—-.m\m

N |-

N |-
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SECTION -B

Q. Nos. 21 to 26 carry 2 marks each.

21| Find |aand|p|.if |a|= 2[p| and (a+b).(a-b)=12.

Answer:

(a+b)(a-b)=12=af -|p| =12

:3‘5‘2 =12:>‘5‘ =2 1

Now, [af* =12+[b| =16=[a]=4 1
OR

Find the unit vector perpendicular to each of the vectors

d=4i+3]+kand b =2 — j+2K .

Answer:

axb=7i-6]-10k and [axb =185

[
-+
I

N[
N | =

Required unit vector =

\/1%(7?—61—1012)

22 dy

Find the value of —at 0:%, if x=co0s6—-cos20,y=sin6-sin20.

dx
Answer:

% =-sin@+2sin 20
do

ﬂzCOSH—ZCOSZH
do

. dy _ cos@—2cos26
Cdx  —sin@+2sin26

s

dx,_~
3

NIFRPNIRPNIFRPN -

23 Find the equation of the plane with intercept 3 on the y-axis and parallel to xz —plane.
Answer:
Let required plane parallel to xz -plane is y =k 1

Given vy -interceptis 3 =k =3
= Equation of required plane is y =3 1

24 | Check if the relation R on the set A={12,3,4,5,6} defined as
R ={( X, y):yisdivisible by x} is (i) symmetric (ii) transitive.

Answer:
(i)As(2,4)el] but(4,2)¢R= Risnotsymmetric. 1

(i) Let(a,b)eRand(b,c) eR 7
=b=7laand c=ub

Now,c=ub=pu(Aa)=(a,c)eR

= Ristransitive.

OR -
Prove that: g—ﬂ_gsinl(lj:gsinl &
8 4 3) 4 3
Answer:
LHS:Q—H—gsin’ll
8 4 3
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25

Show that the function f (x):§+§ decreases in the intervals (—3,0)u(0,3).
X

Answer: 1
: 1 3 =
f(x)==—-—
( ) 3 XZ 2
. : 1 3
fordecreasing, f (x)<0=>=-—<0 1
3 X 2
=x*<9=>-3<x<3
since f (x)isnot definedat x =0, 1
so f (x)decreasesin(-3,0)U(0,3).
26 Three distinct numbers are chosen randomly from the first 50 natural numbers. Find
the probability that all the three numbers are divisible by both 2 and 3.
Answer:
Since there are only 8 numbers (in first 50 natural numbers) which are divisible by 6, 1
. favourable number of outcomes are °C,. 2
: 1
Total number of possible outcomes are *°C,. 5
: . ’C, 1
Required probability = —-=— 1
q P Y ®C, 350
SECTION -C
Q. Nos. 27 to 32 carry 4 marks each.
27 A manufacturer has three machines I, 11 and 111 installed in his factory. Machines I and
Il are capable of being operated for at most 12 hours whereas machine Il must be
operated for at least 5 hours a day . He produces only two items M and N each
requiring the use of all the three machines. The number of hours required for
producing 1 unit of each of M and N on the three machines are given in the following
table:
Items | Number of hours required on Machines
I il I
M 1 2 1
N 2 1 1.25
He makes a profit of ¥ 600 and X 400 on items M and N respectively. How many of
each item should he produce so as to maximize his profit assuming that she can sell all
the items that he produced? What will be the maximum profit?
Answer:
Let x units of item M and y units of item N are produced.
For correct graph : 1% marks
Maximize Z =600x + 400y
subject to
X+2y<12 11
2x+y <12 2
Xx+1.25y >5
Xx>0,y>0
Corner points values:
Zys0) = 3000, Zgs0) =3600 .
Zean = 4000, Zo0s) = 2400 5
Ze(o4) =1600
~.4unitseach of M and N must be produced to get maximum profit of Rs.4,000 1
2
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28

Prove that the relation R on Z , defined by R={(x,y):(x—y)isdivisible by5} is an

equivalence relation.
Answer:

For reflexive

x—x=0, for every xeZ is divisible by 5 =(x,x)eR

For symmetric

(x,y)e R=x—yisdivisibleby 5= y — xisdivisible by 5

= (y,x)eR= Rissymmetric.

For transitive .
Let(x,y)eRand(y,z)eR

(x,y)eR=>x-y=51 ..(i)

(v,2)eR=>y-z=5u ..(ii)

adding(i)and (ii),x—z=5(A+u)=5k

= (x,z)e R= Ristransitive.

Hence R isan equivalence relation.

29

A coin is biased so that the head is three times as likely to occur as tail. If the coin is
tossed twice, find the probability distribution of number of tails.
Hence find the mean of the number of tails.

Answer:
P(Head):E, P(Tail):1
4 4
Let X = number of tails.Clearly X can be0,1,2
Probability distribution is given by
X 0 1 2
P(X) 9 6 1

16 16 16
Mean:ZX.P(X):

1
2
OR

Suppose that 5 men out of 100 and 25 women out of 1000 are good orators. Assuming
that there are equal number of men and women, find the probability of choosing a
good orator.

Answer:

Let M be an event of choosing a man and N be an event of choosing a women.

Abe an event of choosing a good orator.

P(M):P(W):%;

5 _ 1 poawe 5 1

~100 20’ AW)=T000" 20
P(A)=P(A[M).P(M)+P(A[W)P(W)
11 1 1 3

X—t—X—=—
20 2 40 2 80

P(A|M)

N |- =

H
N |-

N[

1+1
2

30

. then show that dy__ -1

dx 2y1-x2

If y=sin™

2

Answer:
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Putx = 00529:>6?=%0051 X

1
sy=sin™ V20050 +/25in0 =sin™ sin(£+9j 2
2 4
:>y—£+9—1+£cosflx 1
4 4 2 2
dy -1 1
—
dx 2y1-x2 2
OR
Verify the Rolle’s Theorem for the function f (x)=e* cos xin [—%%} :
Answer:
f iscontinuousin[—ﬁ,ﬁ}.
2 2
f |sd|fferent|ablem(—?ajwnh f (x)ze (cosx—sm x)
2
Also, f (1} f (1}0
2 2
All conditions of Rolle's Theorem aresatisfied. So, thereexistce (—%%}
suchthat f'(c)=0=¢°(cosc—sinc)=0 .
T T T
=C=—€| -——,—
4 ( 2 2} 1
31 L >
Evaluate IV3—2X—X dx
0
Answer:
1 1
1
I =.[\/3—2x—xzdx=.[,/4—(x+1)2 dx
0 0
Put x+1=t=dx =dt.when x=0,t=1and when x=1,t=2 l
2
2 2
- =.[\/4—t2dt={£\/4—t2 + Agint (lﬂ 1
] 2 2 2) |, 1=
2
=|:(0+23in11)—(£+25in1£ﬂ
2 2
2 3 1
3 2
32 . . . . _dy 1 ¢
Find the general solution of the differential equation d—+—:—.
X X X
Answer:
Given differential equation can be written as
ﬂzi(ey_l):d_y:%
dx x ey -1 X 1
dy dx
= =|—
jey—l X
e’ dx 1
= dy=|—
jl—e’y y X
= Iog‘l—e*y‘: log|x|+logC } )
=1-e/ =Cx
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SECTION-D

Q. Nos. 33 to 36 carry 6 marks each.

Find the area of the region lying in the first quadrant and enclosed by the x-axis, the

33 | line y = xand the circle x* + y* =32.
Answer: Point of intersection of y =xand x* + y* =32 in first quadrant is (4,4). 1
X Correct figure 1
(u)
4 42 1
X' 0 11§ EN, Area:jxdx+ I V32— x2dx
) (4/2,0) 0 4
1" [x X 2
=| —| +|=/32-x* +16sin1(—j 2
{2 } {2 w2,
Y’ =8+(47—-8)=4r 1
34 a-b b+c a
Using properties of determinants prove that: [b—c c+a b|= a®+b*+c®-3abc.
c—-a a+b c
Answer:
a-b b+c a
LHS=A=b-c c+a b
c-a a+b c
C,—>C,+C,
a-b b+c a+b+c
A=lb-c c+a a+b+c 1
c—-a a+b a+b+c
taking (a+b+c)common fromC, andapplyingR, - R, - R, ,R, > R, - R,
a-2b+c b-a 0
A =(a+b+c)b-2c+a c-b 0 14141
c—a a+b 1
expandingalongC,,
A=(a+b+c)(a’+b*+c’ —ab—bc—ca) 1
=a®+b® +¢c® —3abc= RHS 1
OR
1 3 2
If A=|2 0 -1|,thenshow that A’~4A’-3A+111=0. Hence find A™,
1 2 3
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Answer:

9 7 5
A=1 4 1 1
18 9 9
[28 37 26
A={10 5 1 1
135 42 34
LHS = A’ —4A° —3A+11I 7
28 37 26 9 7 5 1 3 2 100
=10 5 1|-4/1 4 1|-3/]2 0 -1(+11j0 1 O
35 42 34 8 9 9 1 2 3 0 01 L 2
0 0O
=0 0 0(=0
0 0O J
Now,A’lz—i(A2—4A—3l)
11 1
. 2 -5 -3
=11 -7 1 5
4 1 -6 1
35 Find the intervals on which the function f (x):(x—l)3 (x— 2)2 is (a) strictly
increasing (b) strictly decreasing.
Answer:
f(x)=(x-1) (x-2)’
= ' (x)=(x~1)° (x—2)(5%-8) 2
(a)forstrictly increasing, f'(x)>0
:>(x—l)2(x—2)(5x—8)>0 1
= (x—2)(5x-8)>0 (asx#1) n
SXE(—OO,EJU(Z,OO) (asx=1) 11
2
8
.'.XE(—OO,].)U(]-,%)U(ZOO)
(b)forstrictly decreasing, f (x)<0
:>XE(§,2) 11
S 2
OR
Find the dimensions of the rectangle of perimeter 36 cm which will sweep out a
volume as large as possible, when revolved about one of its side. Also, find the
maximum volume.
Answer:
Let the dimensions of the rectangle be xcmand ycm.
Given2x+2y=36=y=18-Xx 1
Volume,V =zx*y = zx* (18- x):7r(18x2 —~ x3) 1
:>d—V:7z(36x—3x2)
dx 1
. - dv
FormaX|ma/m|n|ma,putd—=O
X
=x=12cm (.- x=0) 1
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Y
Agaln,d7= 7 (36-6x)

1
= dz\Z/ =—367<0
dX x=12cm
-.Volumeis maximumwhen x=12 cm.
Also,y=(18—-x)cm=6cm
Dimension of rectangleare12cmx6cm 1 1
Maximum volume =7 x’y =864z cm® 57
36 | Find the image of the point (~1,3,4)in the plane x -2y =0.
Answer:
N Let the requiredimagebe A (a, 8, 7).
_ — 1
Equation of ABisX+1: y 23= Z 4=1 15
vo Anypointon ABis(A—-1,-24+3,4).
O .
’ LetB(1-1-22+3,4). 1
AsBliesontheplanex—-2y =0
A'(wB,y)
:>(i—1)—2(—2&+3)=0:>i=% 1
21
~Bl=,=,4
(5 5 j 1
Using mid-point formula,
(a—l’ﬁ+3’y+4j=(g’i’4j 1
2 2 2 55
9 13
Sa=—,f=-—,7y=4
5P =57 .
-.Requiredimageis A (Q_EAJ 2
5 5
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