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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination, 2024

MATHEMATICS PAPER CODE 65/5/2

General Instructions:
1 You are aware that evaluation 1s 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
avoild mistakes, it 1s requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

2 “Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and IPC.”

3 Evaluation 1s 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 due marks be awarded to them.

+ The Marking scheme carries only suggested value points for the answers.

These are Guidelines only and do not constitute the complete answer. The students can have
their own expression and if the expression 1s correct, the due marks should be awarded
accordingly.

S 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. If there 1s any variation, the same should be zero after delibration
and discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there 1s no significant variation in the marking of individual evaluators.

6 Evaluators will mark (\ ) wherever answer is correct. For wrong answer CROSS ‘X” be

marked. Evaluators will not put right (V') while evaluating which gives an impression that
answer 18 correct and no marks are awarded. This 1s most common mistake which
evaluators are committing.

1 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.

3 If a question does not have any parts, marks must be awarded 1n the left-hand margin and
encircled. This may also be followed strictly.
9 In Q1-Q20, if a candidate attempts the question more than once (without cancelin

the previous attempt), marks shall be awarded for the first attempt only and the other
answer scored out with a note “Extra Question”.
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10 In Q21-Q38, if a student has attempted an extra question, answer of the question
deserving more marks should be retained and the other answer scored out with a

note “Extra Question”.

11 No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.
12 A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in

Question Paper) has to be used. Please do not hesitate to award full marks 1t the answer
deserves it.

13 Every examiner has to necessarily do evaluation work tfor full working hours 1.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day 1n other subjects (Details are given in Spot Guidelines).This 1s in view of the reduced
syllabus and number of questions in question paper.

14 Ensure that you do not make the following common types of errors committed by the
Examiner 1n the past:-

Leaving answer or part thereof unassessed 1n an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

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 1in words and figures not tallying/not same.

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 1s
correctly and clearly indicated. It should merely be a line. Same 1s with the X for
Incorrect answer.)

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

15 While evaluating the answer books 1f the answer 1s found to be totally incorrect, 1t should be
marked as cross (X) and awarded zero (0)Marks.
16 Any un assessed 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 1n the
evaluation work as also of the Board. Hence, 1n order to uphold the prestige of all concerned,
it 1s again reiterated that the instructions be followed meticulously and judiciously.

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

13 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totaled and written 1n figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head
Examiners are once again reminded that they must ensure that evaluation 1s carried out
strictly as per value points for each answer as given 1n the Marking Scheme.
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65/5/2

MARKING SCHEME - 65/5/2

Q.No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION-A
(Questions nos. 1 to 18 are Multiple choice Questions carrying 1 mark each)
’ Derivative of 9% with respect to cos x is :
(A) sin x esins (B) cos x ein*
(C) —2 cos x psInx (D) —2 sin? x cos x giin®x
ARnS | (C) —2cosx e 1
> IT A 15 a square matrx of order 2 and ‘ A ‘ = =2, then value u[" DA ‘ 15 |
(A) —50 (B) —10
(C) 10 (D) 50
Ans | (A) =50 1
3 . xr 2 g
The function f{x) = —+ —has a local mimmima at x equal to :
3 2 x
(A) 2 (B) 1
(Cy 0 (D) -2
Ans | (A)2 1
Given a curve v = Tx — x* and x increases at the rate of 2 units per second.
* The rate at which the slope of the curve 18 changing, when x =5 15
(A) —60 unita/sec (B) 60 unita/sec
(C) =70 anmta/sec (1) =140 unmta/sec
Ans | (A) —60units/sec
1
5 The product of matrix P and @ 15 equal to a diagonal matrx. If the order
of matrix @ 18 3 « 2, then order of matrix P s ;
(A) 2x2 (BY 3=3
(C) 2x3 (D) 3x2
Ans | (C) 2x3 1

*These answers are meant to be used by evaloators. ---- - s =

o
gcollegedunlaa
India’s largest Student Review Platform

S—




65/5/2

A function TR — R defined as fix) = 22 —dx + 5 is
6.
(A) injective but not surjective. (B) surjective but net injective.
(C) both imjective and surjective, (D)) neither injective nor surjective,
Ans | (D) neither injective nor surjective 1
If sin(xv) =1, then ﬂi-ﬂ, equal to ;
7' .. it 8 7 b dI - q_ & . g
X x
(A} — (B) —
.
) = D) —=
X X
Ans
(D) ~ 1
7 =8 =-§ 1 3 3
] If inverse of matrix [-1 1 0 |18 the matmx |1 A 3|, then value of &
-1 0 1 1 3 4
18
(A) — B) 1
(C) 3 (D 4
Ans | (D)4 1
9 Find the matrix A%, where A = [H]]J 18 a 2 x 2 matrnx whose elements are
' riven by By = maximum (1, 1) — mimimum {1, 1} :
0 0 o1
A B
{}‘.DD {}‘_lﬂ
1 0 1 1]
C D
© [y 4 ™ [
Ans o I |
1
(©) 01
10. If A s a agquare matrix of order 3 such that the value of ‘adjﬁ‘ = 8, then
the value of ‘ﬂT 18 :
(A) 2 (B) —2
(C) 8 (D) 242
Ans (D) 2\/5 1
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/2
11. .
The value of j cot 0 cozec= 0 dO is
/4
] 1
A}y — B) —
(A) 5 (B) ;
(©) © D) —=
5
Ans 1 1
A) —
(A) )
. dx .
12. The integral I =18 equal to :
¢ ﬂ.;"E'i—-iiI‘E
1 -1 fE.'II;.'- | _1'#23":%.'
(A) —sIn [— b C (B) —sin ‘ +C
3 ) 2 |3,
(C)  sin LZ;JTG () gf-}in_l LEE—I ‘ +C
Ans 1 2x
(B) =sin™ (—]+c 1
3
13. The area of the region bounded by the curve v =4xand x=1 1s :
4 8
Al — Ry _—
@ 3 ®) -
_ £ 32
(C) — D
(C) 3 (D) ;
Ans S 1
(B) -
3
14. The general solution of the differential equation
L 48 eV ig
dx
(A) ef+e¥=¢ (B) e¥+e¥=¢
(C) e*t¥=¢ (D) Zexty=¢
Ans | (A) e+e? =c¢ 1
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15. The angle which the line %—Lrl = %m;ikﬂﬁ with the positive direction of
Y-axis is:
om 37
A — B) —
(A) : ( 2
on in
(C) — D) —
) 1 (D) 1
Ans 371t 1
(B) —
4
The Cartesian equation of the line passing through the point (1, =3, 2) and
16. parallel to the line :
F=(2+W)i+A) +(©2rL—1Dkis
x—1 y+3 z-2 . x+]1 y-3 z+2
(A) SE AL (B) =3
2 0 -] ] 1 2
+1 yv-3 z+. x—1 v+3 z-.
oy El 22,54 o) El.YH8 -4
2 0 -1 1 1 2
1 1 2 1
17. If A and B are events such that P(A/B) = P(B/A) £ 0, then :
(A) AcB butA=B (B) A=8B
C) AnB=¢ (D) PA) =P(B)
Ans | (D) P(A) = P(B) 1
18. The position vectors of points P and @ are p and ¢ respectively, The point
R divides line segment PG in the ratio 3 : 1 and S 18 the mid-point of line
gegment PR, The position vector of 5 15 ;
S S
| P + :-:I:EL P |;IZ1_
(A) 4 (B)
1 5
P . b >
p +3q p +3gq
© P ) P
Ans S5p+3q 1
(D)
3
(Question Nos. 19 & 20 are Assertion-Reason based questions of 1 mark each)
Assertion — Reason Based Questions
Direction : In questions numbers 19 and 20, two statements are given
one labelled Assertion (A) and the other labelled Reason (R). Select the
correct answer from the following options :
(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).
(B) DBoth Assertion (AA) and Reason (IR) are true and Reason (IR) 1s not the
correct explanation of the Assertion (A).
(C) Assertion (A) i1s true, but Reason (R) 1s false.
(D) Assertion (A) is false, but Reason (R) is true.
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19. Assertion (A) : The vectors
a2 =61+ E; — 8k

b = 10i — 2j — 6k

o

d=41—4] + 2k
represent the sides of a right angled trmangle,

Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant 18 zero vector
or sum of any two vectors 15 equal to the third.

Ans | (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct 1
explanation of the Assertion (A)

20. Assertion (A) : Domain of y = cos™ (x) is [-1, 1].
Reason (R) : The range of the principal value branch of v = cos™' (1) is
0, 7] _}
‘E
Ans | (C) Assertion (A) is true, but Reason (R) is false 1
SECTION-B

(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)

£ o ™
s [fa= 51.11—1‘ Lol ‘ + cos™! (—.— and
L2, L 2
; 1 f R
b= tan™’ (“-.IIE; — cot™! —-'I—I.'_ ‘
’ R B
then find the value of 2 + b,
Ans 2 2 1
L 3!
4 3 3 3
T
S.a+b= 1
12 /2
22, .
(a) Find : [ cos? x eltEsInT .
OR
® Find: [
b) B b+ dx— 2™
Ans | (g) I cos’ x e dx = _[ cos’ x-sinx dx , Assuming cosx=t and sinx dx =— dt 1
=—| t’dt 1
It“ cos’ x /2
=——+C= +C 1
. %!
Or
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1 1
b dx = dx
( )'[5+4X—X2 '[32—(}(—2)2 1
1 1+x
=—1lo +C
6 . 5-x 1
23. Sand 18 pouring from a pipe at the rate of 15 em®/minute. The falling sand
forms a cone on the ground such that the height of the cone 1= alwavs one-
third of the radius of the base. How fast 13 the height of the sand cone
increasing at the instant when the height 1s 4 cm 7
Ans | Let ‘V’ be the volume, ‘h’ and ‘r’ be the height and radius of the cone,
r dVv
h=—, —=15 cm’ /min 1
3 dt !
1
V =—nr’h = 3nh’ 1
; !
d(n d(h’ dh” 5 ° 5
= ( rzh)=15:>31t ( )=15:>— = - = ——cm/min 1
dt\ 3 dt dt | _, 3nh” | _, 48=w
24. Find the vector equation of the line passing through the point (2, 3, —5)
and making equal angles with the co-ordinate axes.
ADS | (q) cosa=cosB=cosy=I=>1>+1*+1*=1=31*> =1, .'.l=%/§ 1
Direction cosines of the line are 1 11 —> the direction ratios are 1,1,1 y
NN " 2
- e s g AL R 1
. Vector equation of line is: r=2i+3j—5k + }u(l + +k) A
23. (a) Verily whether the function [ delined by
(10 |
FII:.:} — IE‘HHLEH cx =0
0 cx=0
15 continuous at x = 0 or not.
OR
(b) Check for differentiability of the function [ defined by f(x) = |x — 5|, at
the point x = 5.
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Ans

1 1
(a) IKI_I}I‘}f ( ) LI_I}I[}X sm; 0 x Finite value in [—1 1] 0=f1 (0) 1 A
. f(x) is a continuous function. %
Or
. [x=5|-0 —(x—S)
(b) LHD = lim = lim 1
X—5 X — S X—>5
-5/ -0 -5 1
RHD = lim === _ m(x )=1 Y
x>5% X—5 -5t x—5§ 1
LHD = RHD, ..t (x) is not differentiable at x=5 A
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
26. (a) Find the particular solution of the differential equation
dy 2xy = 32 e* - v(0) =5
ol
OR
(h)  Solve the following differential equation :
o dy + vix+ v) dx =0
Ans

(a) Given differential equation is a linear order differential equation with:
P =-2x, Q= 3x’e

Integrating Factor = eI e

The general solution is : y-e™* = _[ e 3x%e dx+C=>y-e* =x*+C
Putting x=0,y =5, we get, C=35

. The Particular solution is: y-e™

2

=x"+5 or y=(1»:3+5)1ﬂ~""2

Or
2
(b) xzdy+y(x+y)dx 0:>dy y (y)
dx X X
d
Putting Z=v:>y=vx, _)’:V_I_Xﬁ
X dx dx
dv 5
Y4+ X—=—V—=¥ 5
dx

separating the variable and integrating

—j' dx

'[V +2v
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1 1
= dv=—|—dx 1
'[ (v+1)' -1 '[ X A
1 \} C 1
= —lo =log|—
2 . vV+2 . X /2
2 1
The solution of the differential equation is, yz =— or x’y =k(y +2x) Y
y+2x| X

27. Find the values of a and b so that the following function is differentiable

for all values of x
ax+b , x>-—]

flx) =4 .
&]:r:r‘g 3, x=-1

Ans | Since Differentiability = Continuity

f(x) is continuous at x=-1 = lim (b:wz2 — 3) = |lim (ax +b) 1
x——1" x—-1"
—b-3=-a+b, .. a=3 A

f (x) is differentiable at x=-1

bx*-3)—(b-3 —(h—
oy T ( X ) ( )= i (ax+b) (b 3) 1
x——1" x+1 x—-1* x+1
3(x+1) 3
lim b(x—1)= i y . b=—— 1
=>x—l}l—111_ (X ) :-i—l:lrrl—]:ll+ X+1 0 2 /2
Alternately,
2
£(-1)\=f(-1-h b-3 —(b —1-h —3)
LHD =lim (=1)=1( )=lim( )~ ) =lim(—bh—-2b)=-2b 1
h—0 h h—0 h h—0
~-1)-f(-1- —1+h)+b |—-(b-3 —
RHD - fim [ CD=FC1-0) o [a(C1+h)+b]-(b=3) - (-a+3)+ah 1
h—0 h h—0 h h—0 h
and —a+3=0=>a=3,-2b=a=b="3 Y+ b
. (a) Find d—‘h, if (cos x)¥ = (cos v) ~.
dx
OR
(by If ‘-.,I'I'l —xt 4 «.I,!il'l — }'E = a(x —v), prove that ay ||I] — FE ;
) dx 1'4 1 — 2=
ARs | (a) Taking ‘log’ on both sides of (cosx)’ =(cosy)", we get
ylogcosx =xlogcosy 1
= d—ylﬂgCOSX+y(—tanX)=lOgCOSy+X(—tany)d—y 11,
dx dx 2
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dy logcosy +ytanx

dx logcosx+ xtany

Or
(b) Let x=sinA,y=sinB..A=sin"'x, B=sin"'y

V1-x2 4 1-y? =a(x-y)

— CcOSA+cosB= a(sinA -—sinB)

A+B A—-B A+B). (A-B
— 2¢0S COS = 2aC0S sin
2 2 . Z

A—-B e i _ i G ;
— cnt( ; ]=a:,» A-B=2cot'a, .. sin”x—sin"y=2cot"a, differentiating with | 1,

respect to °x’.

I S S ad 2 e 1 .
Given a = 21 —1+k, b=31—kand ¢ =2i+ 1 — 2k, Find a vector d which

| _ Ly . =P
is perpendicular to both aandbande-d=3.

1 1 dy dy [1-y’
2 o2 dx Oz'd_x \/1—):2 l
Vi-x*  (1-y
29. . _—
(a) HEwvaluate :J' mHE —— ax
h 8 * pa ot
OR
| _ . 2x +1
Find : . d:
0 T | 1P x—1)
Ans " COSX
(3) Let I = .[ emsxe_l_ @ CosX @«  — (l)
0
T cos(n—x) T o CosX
¢
= I=_|'em‘m(ﬂ:_m:)+ ety AX = Ie_ o gmx T (ii) 1%
0 0
Adding (i) and (i1), we get
21=Idx=x]“n=ﬂ, .'.I=g I%
0
Or
2x+1 3¢ 1 1 1 1
dx = d d 1
0 I(x+1)z(x—1) ’ 4IX+1 E+2!(}h{+1)ja " A
11
:_E]gg‘x+l| : glt)g‘}vz 1|+ C /2
e e
3 x—1 1
s —Elog x+1 2(X+1)+C
30.
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Ans | Gince d Laandd l;=>a=?u(£i><l;) 1
- 5 & R 1
d=?u(i+5j+3k) /2
¢-d=3=2A+5A-6L=3=>A=3 1
= d=3i+15j+9k Y

31. Bag I contains 3 red and 4 black balls, Bag Il contains 5 red and 2 black

halls. Two balls are transferred at random from Bag I to Bag Il and then a
ball 18 drawn at random [rom Bag IlI. Find the probability that the drawn
ball 12 red 1n colour.

Ans | Ei: Two Balls transferred from Bag I are Red.

E2: Two Balls transferred from Bag I are Black. 1
E3: Two Balls transferred from Bag I are Red and Black. /2
A: Ball drawn from Bag Il is Red

1 2 4 7 5 6 11
P(E, )=, P(E,)==, P(E,)=—, P(A|E,)=—, P(A|E,)==, P(A|E;)=— !
7 7 7 9 9 9
P(A)_1_7+E_§+4_6_41 1
79 79 79 63
SECTION-D
(Question nos. 32 to 35 are Long Answer type questions carrying S marks each)
32. . . . .
(a) Find the co-ordinates of the foot of the perpendicular drawn from the
, B o 1—z
point (2, 3, —8) to the line OV Y “ ;
2 b 3
Also, find the perpendicular distance of the g1ven point from the line.
OR
(b) Find the shortest distance between the lines L, & L, given below :
i & : g I 3,? E
L, : The line passing through (2, -1, 1) and parallel to 1 = ; = :
Ly: T =1+@2u+1)j—(u+2k.
Ans — -
(a) The standard form of the equation of the line is z 24 = % = 2—31 %
Let foot of the perpendicular from the point A(Z, 3, —8) to the given line
. _ beB(-21+4,61,-3) +1) Y
g D-ratios of AB is: -2\ + 2,6\ —3,-3AL+9 1
As AB is perpendicular to the given line: —2(—2A +2)+6(6A—3)-3(-31+9)=0
=>A=1 1
". Foot of the perpendicular is: B(2,6, —2) 1
Perpendicular distance = AB = 35 1
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Shortest Distance =

1,

Or
(b) Equation of L, : F=2§—3+E+K(i+3+3ﬁ) 1
Equation of L, : F=(E+]‘—212)+u(2}—12) %
Taking
a =2i—j+k, b, =i+ j+3k 1
a,=i+j-2k, b,=2j-k } %

(a,-4,)-(b, xb,) 1 1Y

i +2j-3K, b, xb, =7} + j+ 2K Yyl

Boxb] 6
33. 1 2 -3
(@) If A=|2 0 -3|, then find A~ and hence solve the following
1 2 0|
system of equations ;
x+2v—3z=1
2x — 3z = 2
x+2y=2
OR
1 2 -3||-6 17 13
(b) Find the product of the matrices |2 3 2 14 5 -8 |and
3 -3 -4||-15 9 -1
hence solve the system of linear equations :
x+ 2y —3z=—4
22+ 3y +2z2=12
dx—oy—4z=11
Ans | (a) |A|=1(6)-2(3)-3(4)=-12%0, .. A" exist !
6 —6 —6
adjA=-3 3 -3 .
4 0 -4
6 —6 —6
At=-Ll3 3 3 %
12
4 0 -4
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X 1
The given system of equations can be written as A X=B, X=|y |,B=|2
X 1 6 -6 —6|[1] | 2
X=A"B=|y|= 3 3 -3|2]= 12
12 1y
Z 4 0 4|3 2/ 2
/3.

1 2
. The solution of the given system of equations is: x=2,y = E,Z = 3

Or

1 2 =3|[-6 17 13| [67 0 0
(b) 2 3 21|14 5 -8|=[0 67 0

71
13 3 4|[-15 9 1] |0 o0 67 %
1 2 37" 1 6 17 13°
=12 3 2| =—|14 5§ -8 1
67
3 -3 4 -15 9 -1
Solution of the system of equations is given by:
x| [1 2 =3]'[-4 1 6 17 13][-4] [3°
=2 3 2| |2|==|14 5 -8 2|=|-2],
J 67 1Y
z| |3 -3 4| (11 -15 9 -1f{11] |1

", x=3,y=—2,z=i

34. Find the area of the region bounded by the curve 4x* + v* = 36 using
integration.
Ans XZ yz
The given equation can be written as: — + 36 =1, which is an ellipse.

Correct Graph 1

Area of the region bounded by the curve

X

—_— 6 > :
i s % 7 -4><§L\/9—X dx

- 13

X 9 . X 1

=8| =vV9—x*+=sin" = 1
Y 270 3 /2

- 0

=187 .
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39,

Solve the following

Maximise 4 = 300x + 600y
Subject to x+2y<12

22 +y = 12

5

x+ —v=25H
43?

x = (),

-,

anear Programming problem graphically :

v = 0,

Ans

Correct graph 3%

D(6,0)

7 8 8 10 11 12

Corner Points Value of
Z. = 300x + 600y
A (0, 4) Z = 2400
B(0,6) Z=3600 Y
C(4,4) Z = 3600
D(6,0) Z.=1800
E(5,0) Z.=1500 .

Max(Z) = 3600, at all points on the line segment BC
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(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment

SECTION-E

questions carrying 4 marks each)

36.

A departmental store sends bills to charge 1ts customers once a month.
Past experience shows that 70% of 1ts customers pay their first month ball
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying 1in time next month and the customer
who doesn't pay in time has the probability of 0.4 of paying in time the

next month.

Based on the above information, answer the following questions :

(1) Let E, and E, respectively denote the event of customer paying or
not paving the first month bill in time.
Find P(E ), P(E,).

(11) Let A denotes the event of customer paving second month's bill in

time, then find P(A|E,;) and P(A‘ E,).

(111) Find the probability of customer paving second month’s bill in time.
OR

(111) Find the probability of customer paving first month’s bill in time if it

1s found that customer has paid the second month’s bill in time.

Ans

(i) P(E,)=—=0.7, P(E,)= %= 0.3

(i) P(A|E,)=0.8,P(A|E,)=04

(iii) P(A) — P(El)'P(A ‘E1)+P(Ez)'P(A |E2)=0.7X0.8+0.3X0.4=0.68 or %

rE)PAE)
~P(E,)-P(A|E,)+P(E,)-P(A|E,) 17

(iii) P(A)
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37. (a) Students of a school are taken to a raillway museum to learn about

raillwava heritage and 1ts history.

An exhibit in the museum depicted manwy rail lines on the track near
the railwav station. Let L be the set of all rail lines on the railwavw

track and R be the relation on Li defined by

R ={(ly, I3) : {18 parallel to [,}

{n the basis of the above information, answer the following questions :
(iy Find whether the relation R 12 asvmmetric or not,
{11} Find whether the relation R 18 transitive or not.

(111) If one of the rail lines on the railway track is represented by the
equation v = 3x + 2, then find the set of rail lines in R related to
it.

OR
(b) Let S be the relation defined by & = {({;, {5) : [, 18 perpendicular to [}

check whether the relation 5 12 svmmetric and transitive.

Ans | (a) (i) Let (1,,1,)eR =l || = L |l = (1,,],) e R, .. R is a symmetric relation 1

(ii) Let (11,12),(12,13) ER=h|| LR = k|l = (11,13) e R, .. R is a transitive 1

relation
(i) The set is {1: lis a line of type y =3x+c¢,c e R} 2
Or
(b) Let (1,,1,)eR =1, L1,=1, L1, = (1,,],)e R, ..R is a symmetric relation 2

Let (1,1,),(1,,];)eR=1, 11,1, L1,= L || s = (I,,],) 2R, .Ris not a transitive | 2

relation
+% Due to printing error Part (a) or Part(b). both parts be taken as independent questions of 4 marks each
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38. A rectangular visiting card i1s to contain 24 sg.cm. of printed matter. The
marging at the top and bottom of the card are to be 1 em and the margins

on the left and right are to he 1% em as shown below :

|l cm
| Mha Dr . Swe ool o Do : 7 £ FlES, i
i o ATl w00 ) v
e gk e ke bl 11 — s Printed matter /
I M ) o4 ' BT T i f ! :
| P fe ety w oEwr : AL /;’I,-” //
: ey et FLesl rlﬂ-/‘l:--'l'q-h “""'t.' : ' ////'jy/ 'y
| g0 K0 A SHun A F Y
Il Cm 1 cm

On the basis of the above information, answer the following questions :
(1) Write the expression for the area of the visiting card in terms of x

(11} Obtain the dimensions of the card of minimum area.

Ans | (i) Let A ( x) be the area of the visiting card then,

72
As xy =24, A(x)=(x+3)(y+2)=2x+3y+xy+6=2x+—+30 *
X
(ii) A'(x)=2—7—f and A"(x)=ﬁ, I
X X
solving A’ (x) =( = x=61is the critical point. yz
144
A”(G) = >0, .. Area of the card is minimum at x=6,y =4
The dimension of the card with minimum area is Length =9 cm, Breadth =6 cm /2
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