Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary Supplementary School Examination, 2026 (XII)
SUBJECT NAME: MATHEMATICS (041) (Q.P. CODE /Set No: 65/7/3)

General Instructions: -

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 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 Newspaper/Website, etc. may invite action under various rules of
the Board and IPC.”

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 due marks be awarded to them. In Class-XIl, while
evaluating two competency-based questions, please try to understand given answer and
even if reply is not from marking scheme but correct competency is enumerated by the
candidate, due marks should be awarded.

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

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

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 is any variation, the same should be zero after deliberation and
discussion. 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 CROSS ‘X’ be marked.
Evaluators will not put right (v') 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 with a note “Extra Question”.

10

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

11

A full scale of marks 0 to 80 has to be used. Please do not hesitate to award full marks if the
answer deserves it.
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12 | 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).This is in view of the reduced syllabus and
number of questions in question paper.

13 | Ensure that you do not make the following common types of errors committed by the Examiner in

the past :-

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

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

e \Wrong totaling of marks awarded on an answer.

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

e Wrong question wise totaling on the title page.

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

e Wrong grand total.

e Marks in words and figures not tallying/not same.

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.

14 | 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.

15 | 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.

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

17 | 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.

18 | 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 is carried out strictly as per value points for
each answer as given in the Marking Scheme.

MS_XI1_Mathematics_041_65/7/3_2025-26 2




MARKING SCHEME
MATHEMATICS (Subject Code—041)
(PAPER CODE: 65/7/3)

Q. EXPECTED OUTCOMES/VALUE POINTS Steps | Marks
No.
SECTION A
Q. Number 1 to 20 are multiple choice questions of 1 mark each.
' IR
If filx) = { x’ , then which of the following statements iz not
0, x=0
correct ?
(A)  fis continuous for every x < 0.
(B)  fis continuous for every x € R.
(C)  fis continuous for every x > 0.
(D)  fis continuous for each point except x = 0.
Sol.(B)  fis continuous for every x € R. 1
2. ( '
The value of sin™! t sin E] is:
L 5
A 3¢ B) =
5 5
7 9
c I (D) =T
5] G}
Sol. 2 1
IID] U
5]
3.
Forfix)== |x+ 1| + 5, which of the following statements is true ?
(A) Maxfix)=0atx=4.
(B) Maxfix)=5atx=-1.
(C) Maxfix)=4atx=0.
(D) fix) has no maximum value.
Soll (B) Maxflx)=5atx=-1. 1
4. .
s smno ,
IftA = [ m:q s } satizsfies A + A =1, then the value of 6 is :
—sinB cos
TN B =
6 3
) 2n (D) °F
3 6
Sol. (B) E 1
' 3
MS_XI1_Mathematics_041_65/7/3_2025-26 3




> If A is a square matrix, then which of the following is not true ?
(A)  A+Aisasymmetric matrix
(B) AA" and A'A are symmetric matrices
(C)  A+Aisa skew symmetric matrix
(D)  A-A'is a skew symmetric matrix
SOl () A +A'isaskew symmetric matrix
6.
3x x+2 1
If _ = _then the value of xis :
3lx—-1) x-2 3
(A) 2 (B) 1
3
(C) 5 (D) 3
Sol. (4) 2
7. :
The value of [tan‘l (= 1) +cos™! [— 1] + sin~1 (i]] is
2 2
(A) = ®
12 12
(C) = on (D) =
12 3
Sol. (A) T
12
8.
2 3
1 -2 3 ,
If A= B=|-1 2 andC:[C--]:f‘;B,thenCl.;ls
3 2 -1 4 =
4 =5
(A) 22 (By =16
(C) 4 Dy 0
Sol.| (B) -16
9.
If A and B are square matrices of order 3 such that |A| =4 and |B| =7,
then |2AB| is:
(A) 112 (B) 56
(C) 28 (D) 224
Sol.| (D) 224
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10. 1
If J‘ (9x2 — 4x — 2k) dx =0 , then the value of ¥’ is
0
(A) 1 (By 0
(C) i Dy - 1
2 2
Sol.
(C) 1
2
11, | o R T dS
The motion of a particle is described as S = 2t% — 6t= + 8. Its velocity T
2
when the aceeleration 5 vanishes is :
dt=
(A} — 6 unit/sec (B) 0 unit/sec
(C) 18 unit/sec (D) 6 unit/sec
Soll (A) = 6 unit/sec
12. 4 1
If dx = k log 3, then the value of k is :
op X+ 'J}?
(A) 4 By -2
(C) -4 Dy 2
sollp) 2
13.
9 1 eip v
e™ w] dx is equal to:
1+ ecosZx
(A} logecos2x+C (B) sec?2x+C
(C) eftanx+C (D) eXecotx+C
Soll(C)  eXtanx+C
14.
Differential of log sin x with respect to ,fcosx 1is:
(A) -2 ,Jecosx.cotx.cosecx (B) .Jcosx.cotx.cosecx
(C) m (D) ;
sin x Sin X ,fcos X
Sol| (a) =2 ,}c&qx.cotx.cosecx
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15.

If two events A and B are independent, then which of the following

statements is nof correct ?
(A) A and B are independent.

(B) Being independent does not indicate that they are mutually
exclusive.

(C) P(ANB)=[1-P(A)[1-P(BJ.
(D) P(ANB)=[1-PA)[1-PBI.

Sol.l(c) P(ANB)=[1-P(A)[1-P(B)

16. Differential of cos™!(e¥) with respect to x is :
e* —-e®
(A) @ —— (B)
1-e2 1’1 +e¥
_ X X
(C) ¢ (D) ©
1-e%% 1+e”¥

Sol. - X

(C) ¢
1- e21:

17. - A A A = A A .
If vectors a = 31— 2j+ 4k and b= A1+ j are perpendicular to each
other. then the value of A 15 :

(A) 3 (By -3
© = D) -2
3 3

Sol. 9

(C) =
3
18. .
IfPIA)=0-3, P(IB) = 0-7 and P(B/A) = 0-5, then PIA U B) is :
(A) 0-35 (B) 0-85
(C) 05 (D) 021

Soll By 085
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Questions number 19 and 20 are Assertion and Reason bazed questions. Two
statements are given, one labelled Aszsertion (A) and the other labelled Reason
(R). Select the correct answer from the codez (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C)  Assertion (A) 1s true, but Reason (R) 1s false.
(D)  Assertion (A) is false, but Reason (R) is true.

19.\ Assertion (A) - Let R be a relation on set A of all books in a school library
given by R = {(x, y) : x, y € A, x and y have the same
number of pages} and S is a relation on set A from the
same library such that S = {(p. q) : p and q are
Mathematics books}. Also, RNS=¢. Then, RNS is an
equivalence relation.
Reazon (R):  The intersection of two equivalence relations on a set is
an equivalence relation on the set.
Sol.| (D)  Assertion (A)is false, but Reason (R) is true. 1
20.| Assertion (A) - Points Al6, = 7, 0), B(16, =19, = 4) and C(1, = 1, 2) are
collinear.
Reaszon (R):  Three points A, B and C are collinear, when point C is the
mid-point of line segment joining points A and B.
Sol.| (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 1
the correct explanation of the Assertion (A).
SECTION B
Q. Numbers 21 to 25 are very short answer questions of 2 marks each.
211 Find the value of xif A = B, where
6 3x 6 x2+2
A= { } and B = .
8 -6 8 x?-5x
Sol. AsA=Bso3x=x*+2 and-6=x>-5x | 1
ThUS, 3X—2=5x-6 Tl A
gives x =2 " Y
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22.
(a) A box contains cards numbered 1 to 22. Two cards are drawn
simultaneously without replacement and their numbers are noted.
What is the probability that both numbers are even ?
OR
3 o1 o1 - .=
(by IfPA)= 3’ P(B) = 5 and PLAN B) = T find PCA/B ).
Sol.| (a) As, box contains 11 even numbers and 11 odd numbers. | 0
11 10 ¢
P (Both Even numbers) = =— X — or 55— . !
22 7 21 C,
5 1
Thus, P (Both Even numbers) = - 1 72
OR
3+4-2 5
(0)As, P(AUB) = P | 1
-5y _ P(ANB) _ 1-P(AUB)
So, P (A|B) = PG 1) I v,
— = 3/8 3
=== I
Thus, P (A|B) = 2 = ; y
23. , . . . .
(a)  Determine a and b if fix) is a continuous function, where
2 x =3
fix)={ax+b, J<x<b
D, x=hH
OR
2 T — T
(b) If 293 + y = 2x, then show d :; = ;18} 3 -
dz® (6y° +1)
Sol.| For getting 3a+ b = 2 I Ya
For getting 5a+b =5 I Y
3 -5
Thus,a=zandb=7 | %+%
OR
3 _ 2 dy _
As, 2y° +y = 2x > (6y +1)dx—2 | "
8



dy 2
dx  6y2+1

Thus,

On again Differentiating w.r.t. X, we get

Yo

dy _ _-24y  dy m | %
dx? (6y%2+1)%  dx
d?y —24y y 2 —48y
= = 1
dxz2  (6y2+1)2 6y2+1 (6y% + 1)3 v 72
24. . . . . .
For the following Linear Programming Problem, shade the feasible region
on the graph and find the coordinates of its corner points :
Minimize Z = 18x + 10y
subject to constraints
dx +y =20
2x+ 3y =2 30
x,yvz0.
Sol.| ) Correct
graph
20

10

on

-15 -10 -5 0

=10

Corner Points are (15, 0), (0. 20), (3, 8)
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25.

Students are trying to fix thumb pins on a graph sheet on the class notice

board. A relation R is defined on the set A of thumb pins as

R={(P.Q):P. Q= A and distance between P and Q is less than 3 em}

Determine if R is an equivalence relation.

Sol.

Let d(P, Q) denotes distance between any point P and Q

For any point P on set A, the distance from P to itself is zero.
d(P, P) =0<3, (P, P) €R. Therefore, R is reflexive.

Let (P, Q) € R, thend(P, Q) < 3.
As, d(P, Q) =d(Q, P). Thus, d(Q, P) < 3, which means (Q, P) € R.
Therefore, R is symmetric.

Let (P,Q)€eR,sod(P,Q)<3and (Q,S)eRsod(Q,S)<3,

then (P, S) € R for example

Let P, Q and R be any three different points on the same line such that
d(P,Q)=2cmand d(Q,R)=2cmsod(P,R) =4 cm >3

Therefore, R is not transitive. Thus, R is not an equivalence relation.

**Note: If a student shows only Transitive part correctly (Without
mentioning anything about Reflexive and Symmetric part), then also
solution deserve full 2 marks. Alternative example are also acceptable.

Yo

Yo

SECTION C
Q. Numbers 26 to 31 are short answer questions of 3 marks each.

26. (a)  Find the equation of a line passing through the point (1, =1, 2) and
parallel to x-axis. Also, find the shortest distance between this line
—F M M M M I M
and theline r =21 + j -k +pi31 =55 +2k).
OR
(b} Find the equations of the lines AC and BD, if coordinates of points
A B, C and D respectively, are (3, -4, 2) (=1,=2,0), (4, 1, =1) and
(4, 0, 5). Show that the lines AC and BD are perpendicular to each
other.
Sol. R
Required eq. of line: 7 = (1 — j + 2k) + (D) ! 1
Now, a; =i—j + 2k, b, =3,
@, =21+j—k b, =31—5]+2k
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So, @, —a; = i+ 2j — 3k, by x b, = —2j — 5k, | by X b,| =29 0| 1
—4+15 11
Thus, Shortest distance = | | =
V29 1 Y
OR
Required eq. of line AC; =2 = X2 — 222 g 2 221 _ 211 | 1
1 5 -3 1 5 -3
Required eq. of line BD: ﬂ—w=E OR Z=2=Y=-22 I 1
2 5 5 2 5
Since, 1 X5+5%Xx2+(-=3)Xx5=54+10—-15=0 "
Therefore, the lines AC and BD are perpendicular to each other.. !
27. ) !
] " o ) xecot| —+1 ‘
. X dv I, 3 J
Ify= |log4sin|—+1|;, then show that — =
; 3 ) dx 3y
Sol. d 1 d : 2
(a) d—y= = .d—log {sm(%+ 1)} | 1
X 2\/log {sin( =4 1)} x
1 1 d . 2
= - -~ g sin ( x? + 1) I 1
2\/log {sin( x?+ 1)} sin( 5t 1) x
1 1 2 2
= . cos( =+ 1).= 1 Y
Nz (%2 3 3
2 [log {sm( =+ 1)} sm( 5t 1)
xZ
3 X COt( ?‘F 1) v 1
3y
28.
Find the product of the maximum and minimum values of the function
1 T
fix)=cosx— —cos 2x. x = [0, =].
2 2
Sol.| f’(x) = —sinx + sin2x I 1
f7(x) = 0 gives sinx(2cosx -1) =0 I )
)
sinx=0givesx =0 I 1,
2c0sx—1 = 0 gives X = —
f(0) = > (minimum)
&) = 2 (maximum)
3 4
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f(%) = % (minimum)

Yo

3 \Y
Required product = 3
29. : .
{a)  If R is a relation on set of natural numbers N such that
R=1{xy :x, ye N x+2y=25}
then find the Domain and Range of the relation R. Also, determine
if it is an equivalence relation.
OR
(b)  Determine whether the function f: R — R defined by fix) = 2x% - 7,
7 x £ R (Real numbers) is bijective or not.
Sol|Relation R
R ={(23,1), (21,2), (19,3), (17,4), (15,5), (13,6), (11,7), (9,8), (7,9), (5,10), | 1
(3.11), (1,12)}
Domain of relation R = {23, 21, 19, 17, 15, 13, 11,9, 7,5, 3, 1} I v,
Range of relationR ={1, 2, 3,4,5,6,7, 8, 9, 10, 11, 12} " Yo
Since, 1 € N,but (1,1) € R, So R is not Reflexive. Therefore, R is not an
equivalence relation. v 1
OR
Let f(a) = f(b),forsomea,b € R= 2a®> -7 =2p> -7 | 1
= a3 =b> = a=b, thus, f is one-one function. I 1
1
+7\3
Now, Lety = f(x) =2x3 -7 =>x = (yT)g
1
. y+7\3 .
For any real number y, the expression (T) is a real number.
Therefore, Range = R = Co-domain, so f is onto function. I 1
Since f is both one-one and onto, so it is a bijective function. V| %
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30.

Minimize Z=4x +y

subject to

Solve the following Linear Programming Problem graphiecally :

Sol.

Corner point Valueof Z=4x +vy
A (0, 3) 3
B(2,1) 9
C(4,0 16

minimum.

Because the feasible region is unbounded, Z = 3 might not be the absolute
On plotting, 4x +y < 3, we observe the region 4x +y < 3 lies entirely below
this dashed line, so there is no overlap.

Since there are no common points, the minimum value is confirmed.

Minimum valueof Zis3atx=0&y = 3.

1

For
correct
graph &
shading

Yo

Yo
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31.

4
6

1 I E

(a)  Express the matrix A= [ } as the sum of a symmetric matrix

and a skew symmetric matrix.

OR

(b) Two lines are represented by equations 5x — 7y — 2 = 0 and

7x = 5y — 3 = 0 in the xy-plane. Using matrix method, find their

point of intersection.

MS_XI1_Mathematics_041_65/7/3_2025-26

Sol. _ 2 4 r__ 2 5
@Asa=[g ]=a=[; ¢ ]
' 0 - I 1
SOA+A—[9 12]andA A—[ 0]
1 N , 2 g 0 _71
Thus,A=5(A+A)+E(A—A)— 0 . + 1, 0 1 1%
2 2
OR
(b) Given equations can be written in matrix form as
5 —711%1 _[2 | y
[7 -5 [y] = [3] i
A X B
Now, |A| = 24 # 0, . A~1 exists I Y,
>X=A"!B
_ 1[-5 7
Also, A™* ZZ[_7 5] 1] 1
11
_1[-5 71121 _ |22 _1u 1
Thus’X_24[—7 5”3]_ 1 =X=0Y T n v 1
24
11 1
= the point of intersection of the two lines is (—4 ﬂ)
SECTION D
Q. Numbers 32 to 35 are long answer questions of 5 marks each.
14




32.

Evaluate :
T
)
I- I 2x (1+H1911X. dx
1+ cos™x
-7
Sol. g 2x T 2xSinx
[= [T 2% gy, [T 2
—T 1+cos? x —T 14+cos? x
T 2xsinx | 1
= 0+ 2 d
: fo )1+cosz x
T 2(Tt—Xx)sinx
= 2 dx
fO_ 1+cos? x
_ (T 2TsInx
= [ ———dx I 1
0 1+4cos?x
Put cosx =t and sinx dx = - dt m 1
-1 -1
| =2m [, —dt
1f 1 11+t2
[=2m [ ,— dt \VARR Y
st ¢
= 2T [tan™! t]ll v 1
_ a2
=T VI |y
33. (a)  Using integration, find the area bounded by the curve y = x2 and
the line y = 2.
OR
(b} Using integration, find the area bounded by the curve
9x2 + 1IE:TI15,-'2 = 144 and the linesx =2 x=-2.
Sol. A
3
\A i B
| 1
B (For
correct
graph)
- -1 0 1 =
. 2 2 Y
Required Area=2 [’x dy==2 [ ,/y dy I 2

MS_XI1_Mathematics_041_65/7/3_2025-26
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3\ 2 i 1
y2
N
270
4 8v2 1
—= == v
--(2v2) =5
OR
lrls
| —— T
2
- 5 > | 1
(For
correct
“ graph)
Y
1 2
: 2 _ 3 (2 42 2
Required Area=4 [y dx =4 x - [/ X“ dx
2
2
J45—x2 .
3x | D 4 gsin1E m |1
2 4
0
8Xm
34. d
Solve the differential equation y + . (xy) =x (sin x + log x).
Sol.|Given differential equation is
d .
y+xd—z+y = x(sinx + log x) | L
dy 2y
&+ ~ sinx + logx T 1,
: [2dx
Integrating Factor = e’x%* = e2108% = x? m |
Solution is y.x? = [ x?(sinx + logx)dx + C " .

MS_XI1_Mathematics_041_65/7/3_2025-26
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yx? = [ x?(sinx)dx + [x*(logx)dx +C

3 1 3
= x2c0sX + [ 2x(cosx)dx + Iong? - - X?dx +C

3
= x2C0SX + 2x(sinx) + 2cosx + logx. % +C

Vi

Yo

35.

- > -
(a) Leta ,p .y be three non-zero vectors, such that ¢ xp =

e T T :
and f % y = o . Show that o, B, v are mutually perpendicular

_}
¥

—> e >
vectors such that |[p | =1land |a | =y |.

—5

AIswWer.

OR

(b)  If points A(3, -1, 2), B(6, - 3, 6), C(4, — 3, 1) and D(1, -1, — 3) are
vertices of a quadrilateral ABCD, write the position vectors of
A B, C and D and show that ABCD represents a parallelogram.
Also, find the area of the parallelogram ABCD.

-
Find projection of vector @ on p . Give reasons to support your

Sol.

As,dXB=y=>7Ldandy LB
Similarly, fxy=d=d L yandd L B
Thus, @, E and y are mutually perpendicular vectors.

Now, |a x §| = [¥] = [al|B| = [¥| and

B x V| = Idl = |B|I¥] = [d

Thus, |B|IaI[B| = Id| = |B| = 1 (since, & # 0)

On putting |B| = 1 in the |B| Y| = [al, we get [Y| = [d

Projection of Gon = 0,as @ L f.

OR

Position vector of A = 31 — j + 2k, Position vector of B = 6i — 3] + 6k

A

Position vector of C = 41 — 3] + k, Position vector of D =7 -] — 3k

Now, AB = 3i — 2j + 4k, CD = —3i + 2j — 4k = —AB

Yo

Yo

Yo

Yo
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Also, [CD| = |4B|

Since, 4B = 31 — 2j + 4k, BC = —21 — 5k

i k
ABXBC=|3 —Z2 4|=101+7j—4k
-2 0 =5

Area of Parallelogram = /100 + 49 + 16 = V165

As, AB and CD are parallel and equal so ABCD represents a parallelogram.

Vi

SECTION E
This section (Q. 36 to 38) has 3 case study based questions of 4 marks each.

36.

Case Studv -1
An organisation needs to select a building construction company to make
houses in cities. Three companies X, Y and Z are short-listed with the
probability of their selection being é g and % respectively. It was found
that there were 20%, 40% and 30% chances respectively, of delivering
poor construction quality.

Based on the above information, answer the following questions :

(1) If the building constructed was found to be strong, then what is the
probability that the construction contract was given to the
company X 7 2

(ii)  If a part of the newly constructed building falls off, then what is
the probability that it was due to the selection of company Y or Z 7

B

Sol.

: . . 1 80 2 60 4 70 640
(i) P(strong construction quality) =3 X 755+ 5 X 755 5 X 706 = oo
240
S P(Construction Contract to X )= 900 — E
! strong construction quality 640
900

i . . . 1 20 2 40 4 30 260
(ii) P(Defective construction quality) = 3%700 75 %700 5 X Tog = aos
60
S Construction ContracttoYorZ, __ _ 900 — 2
0, ( strong construction quality )_ ﬂ - 13
900
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Case Studv -2
In a school, the swimming pool is shaped as a cuboid, and the breadth of

37.

—x+2

the pool is represented by line = v =z - 3. Two students A and B

-5
are swimming along the length of the pool.
Based on the above information, answer the following questions :

(i) If the path of student A is represented by line

= ras _
XJFJ=}+‘3= z G,ﬁndthevalueofp. 1
1 4 —-3p

(ii)  Write the vector equation of the path of student B swimming
parallel to the path of student A, if at a certain instant he passes

through the point with coordinates (2, 4, =1). 1

(i1} (a) Find the foot of the perpendicular drawn from (2, 4, =1) to the
path represented by student A. 2
OR

(iii) (b) If a bird flies across the top of the swimming pool with its

path represented by K:4 = }rg 3 =z _1§ then find the

shortest distance between its path and the path of student A.

[

Sol|(I)5X1+1Xx44+1Xx(-3p)=0=>p=3
(if) Vector equation of student B’s path:
7= (20+4]—k)+A(i+4f — 9%)

(iii) (a) Let the point be Q(2,4,—1)
Let P(A — 5,41 — 3,—91 + 6) be the foot of the perpendicular

So,drsof PQ=<A1—-7,41—-7,-9A+7 >

Since PQ will be perpendicular to path of student A, so
A—74+16A-284+811-63=0=>981=98=>1=1

Thus, required foot of the perpendicular from Q to path of A is
(—4,1,-3).
OR
(iii) (b) As, drs of Bird path and drs of student A’s path are proportional
So, both paths (line) are parallel.

Here,
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Now, (a, —a;) Xb=|1 0 —1|=4i+8j+4k

1
1 4 -9
: . V96 4v3
Thus, required shortest distance= = or —— i Ve
V98 7
38.
Case Studv -3
A window is in the form of a rectangle of length x and breadth y
(in metres), surmounted by an equilateral triangle on its length.
X X
X
¥ y
X
Based on the above information, answer the following questions :
(1) If the perimeter of the window is 18 m,_ write the relation between
x and y.
(ii)  From (i), write an expression for the area of the window as a
function of x only.
(iii) f(a) Find the dimensions of the rectangle that will allow the
maximum light through the window.
OR
(iii) (b) Ifitis given that the area of the window is 100 m2, then find
the expression for its perimeter in terms of x.
Sol.|(i) Perimeter = 18 = 3x + 2y I 1
\/_ 3x 3x2 V3x2
(ii) Area, A= xy + —(9x— 2)+ ” I 1
dA V3x _ V3x
(i) (@ —=9-3x+—-=0=9=3x—— ! 1
18
SO, x =——=m I %
) 6— \/§ 2
d2A V3
Now, —=-34+—<0
X 2
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Thus, area is maximum when x =

Thus, Required foot of the perpendicular from Q to path of A is
(—4,1,-3).

2% m m
o3 ") T 63

Yo

OR
3x2 100 3 | 1
(iii) (b) xy+‘/_—x= 100 >y _ 100 ¥3x
4 X 4
Il 1
So, Perimeter = 3x + 2y = (Bx — @ + %) m
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