65/5/1

MARKING SCHEME - 65/5/1

Q.No. | EXPECTED ANSWER / VALUE POINTS [ Marks
SECTION-A
(Question nos. 1 to 18 are Multiple choice Questions carrying 1 mark each)
L. A function f: R > R defined as f(x) = x> —4x + 5 is :
(A) 1njective but not surjective. (B) surective but not injective.
(C) both injective and surjective. (D) mneither injective nor surjective.
Ans | (D) neither injective nor surjective 1
2. a ¢ -1
IfA=|b 0 5 |isa skew-symmetric matrix, then the value of 2a — (b + ¢)
1 -5 0
18
(A) O (B) 1
() -10 (D) 10
Ans | (A)0 1
3. If A is a square matrix of order 3 such that the value of adj-A| = 8, then
the value of |AT|is :
(A) 2 B —V2
©) 8 D) 242
Ans (D) 2\/5 1
4 7 -3 -3 1 3 3
If inverse of matrix |[-1 1 0 |is the matrix |1 X 3|, then value of A
-1 0 1 1 3 4
18 @
A — B) 1
C 3 D) 4
Ans | (D)4 1
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5. =

? 2

If [:c 2 U} -1| = [d 1] [ }, then value of x is :
. x

A -1 (B)y 0

(€) 1 (D) 2

Ans | (A) -1
6. Find the matrix A2, where A = [ali] is a 2 x 2 matrix whose elements are
given by a; = maximum (1, j) — minimum (1, j) :
0 0 01
A B
® oo ® |]

1o 11
ol ol

A 10
ns (C)[ }

01
7. If xe¥ = 1, then the value of dy atx=11s:
dx
A -1 B) 1
. 1
(C) —e (D) -=
)
Ans | (A) -1
8. Derivative of 5™ with respect to cos x is :
(A) sinx esin’x (B) cosx esin®x
(C) —2 cos x eSin’s (D) —2 sin? x cos x eSin’
Ans | (C) —2cosx e *
9, The function f(x) = % | Eh:als a local minima at x equal to :
X
(A4) 2 B) 1
(C) 0 (D) -2

Ans | (A)2
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10 Given a curve y =

(A) —60 units/zec
(C) —70 units/sec

= 7x — x® and x increases at the rate of 2 units per second.
The rate at which the slope of the curve is changing, when x =5 is :

(B) 60 unmts/sec
(D) —140 units/sec

Ans | (A) —60units/sec

11. D S :
j:r(log 2?2 dx is equal to:

A 2log(logx)+c B - +c
log x
3 .
(C) (logx) +c 3 —+c
3 (logx)*
Ans 1
(B)————+¢
log x
1
12.
The value of jx ‘ x| dxis :
-1
1 1
A — B —
(A) 5 (B) 3
© - ™ 0
6
Ans | (D)0
13. Area of the region bounded by curve y? = 4x and the X-axis between x =0
and x=11s:
2 8
Ay = B 2
(A) 3 (B) 5
4
C) 3 Dy =
©) (D) 3
Ans 4
D —_
(D) 3
'y d”y
14. The order of the differential equation ——sin| —5 |=51s:
dx dx” )
(A) 4 (B) 3
(C) 2 (D) not defined
Ans | (A) 4
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15 The position vectors of points P and Q are p and ¢ respectively. The point
’ R divides line segment PQ in the ratio 3 : 1 and S is the mid-point of line
segment PR. The position vector of S 1s :
24 3—> 24 3—3-
@ P ® 5t
> —» —» —
bp +3 bp +3
© B o B
Ans 5p+ 3G
(D)
8
16. The angle which the line ?— l] = %makes with the positive direction of
Y-axis is :
5514 3n
A) — B —
(A) B ( 4
bt ir
C) — Dy —
(©) 1 D) 1
Ans 3r
B) ==
(B) 2
The Cartesian equation of the line passing through the point (1, —3, 2) and
17. ,
parallel to the line :
P =2+ M1 +A] +(@2h— Dkis
(A) x‘—'lz}-+3:z—2 B) x+]:y—3=?,:L2
2 0 -1 1 1 2
C .-r+1:y—3:z+2 D x—1:y—3:z—2
©) 2 0 -1 D) 1 1 2
Ans X—1 +3 z-2
(D) _Y+o_
1 1 2
18. | If A and B are events such that P(A/B) = P(B/A) # 0, then :
(A) AcB butA«B (B) A=B
©) AnB=9¢ D) P(A) = P(®B)
Ans | (D) P(A)=P(B)
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(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) Both Assertion (A) and Reason (R) are true and Reason (R) is not the

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

(D) Assertion (A) is false, but Reason (R) is true.

Assertion (A) : Domain of y = cos™1(x) is [-1, 1].

19.
Reason (R) : The range of the principal value branch of y = cos™(x) is
fo,x]— H |
2
Ans | (C) Assertion (A) is true, but Reason (R) is false
20 Assertion (A) : The vectors
2 =61 +2j -8k
b =10i —2j — 6k
d=41—4) + 2k
represent the sides of a right angled triangle.
Reason (R) : Three non-zero vectors of which none of two are
collinear forms a triangle if their resultant is zero vector
or sum of any two vectors is equal to the third.
Ans | (B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct
explanation of the Assertion (A)
SECTION-B
(Question nos. 21 to 25 are very short Answer type questions carrying 2 marks each)
21. Find value of k if

sin”!| k tan 2005_]ﬁl =E.
2 3
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Ans
ktan[Zcos‘l§j=sing %
/.1
= ktan| Z|= V3 A +7
3 2
1
= k3= V3 k== %
2 2
22 (a) Verify whether the function f defined by
ol
fx) JIMHL:—: ; ,x#0
l 0 ,x=0
is continuous at x = 0 or not.
OR
(b) Check for differentiability of the function f defined by f(x) = |x— 5| at
the point x = 5.
Ans . ) .1 - . N = 1
(a) leggf(x) =lim X.sin == OxFinite value in [-1,1] =0=1f(0) 14
.. fis a continuous function. %
Or
X—-5(-0 —(x-=5
(b) LHD=Iim| | = lim ( )=—1
X—5" X—- 5 X—5" X—- 5 1
__|x=5-0 . (x-5) 1
RHD_JI—IQ X-5 _>!I—>rg X-5 =1 A
LHD#RHD, ..f is not differentiable at Xx=5 %
23. The area of the circle is increasing at a uniform rate of 2 em?/sec. How fast
ig the circumference of the circle increasing when the radiusr=5 cm ?
Ans | Let C=2nr, be the circumference of the circle,
d(=r?
u=2:>£=icm/sec 1
dt dt m«r
dC dr 2 2
E=2na=F=gcm/secat r=5cm 1
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24, (a) Find : j cos? x elogsin ¥ gy
OR
Find : l-;d
(b) Find: | 2
Ans | () jcos3 X "9y = _[coss X-sinx dx , Assuming cosx=t and sinx dx=— dt 1
=—[tat 1
t* cos* x 2
= —— = — 1
It +C A
Or
1 1
— dx 1
( )-[5+4x X -“32 (x—2)2
1 1+Xx
="log +C 1
6 "|5-X
25. Find the vector equation of the line passing through the point (2, 3, —5)
and making equal angles with the co-ordinate axes.
Ans | (y) cosa=CcosB=cosy=1=>1"+1*+1>=1=31°=1, .. | =y 1
J3
Direction cosines of the line are T T T => the direction ratios are 1,1,1 %
- A A A I S y
. Vector equation of the line is: T = 2i+3j—5k + X(l +j+ k) 2
SECTION-C
(Question nos. 26 to 31 are short Answer type questions carrying 3 marks each)
d ¥
26. (a) Find —}? if (cos x)Y = (cos y) *
dx
OR
b) If V1-2% +1-y% =a(x—y), prove that < dy _ [1- y
\' 1-x2
Ans

(a) Taking ‘log’ on both sides of (cosx)’ =(cosy)", we get

ylogcosx =xlogcosy

MS_Xll_Mathematics 041 _65/5/1_2023-24 PTO




65/5/1

dy _tanx) = _tany) &Y
= OIXIogcosx+y( tanx) = logcosy + x( tany)dx

dy _logcosy +ytanx
dx logcosx+ xtany

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

J1-x2 +\/1—y2 =a(x-y)

= cosA+cosB =a(sinA—sin B)

A+B A-B A+BY). (A-B
= 2c0Ss cos = 2ac0s sin
2 2 2 2

A-B . .
= COt(TJ =a=> A-B=2cot?a , .. sin"x-sin"y=2cot™"a , differentiating with

respect to ‘x’.

1 1 d —v2
_ _y=0 :>d_y= 1 y2 1
J1-x? \/1_y2 dx dx \V1-x
— o oain3 _ 3 d%y _n
27. | Ifx=asin%0, y=bcos? 0, then find —= at = —.
dx? 4
Ans d—X=3asin20 c0s0, d—y=—3bcosze sin@ 1
aoe de
— 2 i
N d_y= 3b_cozs 0 S|n0=_ Ecote %
dx 3asin“ 0 cosO a
2
dy —ECOSECZG 4 _b cosec’- ;—%sece cosec’0 1
dx* a dx a 3asin®0 cos® 3a
d_y 3 4\/§b y
dx’ |, = 3’ 2
4
T
28. (a) Evaluate: J’ ?7“1@:
(I CCDSSL +c—L.CIS_‘Y
OR
(b) Find: l #
(x+1)" (x-1)
AIlS T cosx .
@letl=]or—mmdx e @
0
n COS(TI: X) e_cosx q . .
_!)‘ cos(n—x)_l_e— cos(m—x) dx = _[ = COSX _y oCOSX x T (ll) A

Addlng (i) and (ii), we get
t T T
2l =|dx= =x, . l==
‘([ X x] ) =T 5

Or
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2X+1 1 1
b) [—25%  dx=-> 1 + 1
()‘[(x+1)2(x—1) 4IX+1 jx+1 x-1
3 1
—Zlog|x+1|—m+zlog|x—1|+c
or. =§Iogx 1| !
’ 4 lx+1 2(x+1)

(a) Find the particular solution of the differential equation

29.

d}r o 2

— — 2xv = 3x% e* ; y(0) = 5.

x
OR
(b) Solve the following differential equation :

2 dy +y(x+y)dx=0

Ans | (a) Given differential equation is a linear order differential equation with:

P=-2x, Q=3x%"

=2xdx _ _x?

Integrating Factor = eI
The general solution is: Y- e = Ie'xz 3x%eXdx+C =y =x3+C
Putting x=0,y =5, we get, C=5

. The Particular solution is: - =x°+5 or y= (x3 + 5) e

Or

2
(b) dey+y(x+y)dx=o=>d_y=_x_(X]
dx X X

Putting %=V=>y=vx, g_izvﬂg_i

dv )
v+xd—=—v—v ,

X
separating the variable and integrating
%
I dv=-— _[ dx 2
V2 +2v
1 1
= | ——5—dv=—|=dx
I (v+1) -1 I X %
1 v C
= —log|——|=log|— y
2 g v+ 2‘ J X 7
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2

=C—2 or X’y =k (y+2x)
X

y

The solution of the differential equation is,
Y+ 2X

30.

Find a vector of magnitude 4 units perpendicular to each of the vectors

aa N aA N .
21 —j +kand 1 + ) — k and hence verify your answer.

Ans

— ~

Let 3=2i—j+k, D=1+ J—k and € be the vector perpendicular to both 4&b
k
1

—

-1
1 -1

then, C=dxb = =3j+3k

I

Let d the vector perpendicular to both the vectors d&band having magnitude 4,
d =48 =242]+ 242k (or —2+/2] - 2/2k)
Verification: |d|=8+8=4, d-d=d-b=0=>dLdandd Lb

31.

The random variable X has the following probability distribution where a
and b are some constants :

X 1 2 3 4 5

PX) |02 a a [02] b

If the mean E(X) = 3, then find values of a and b and hence determine

P(X = 3).

Ans

E(X)=0.2+2a+3a+0.8+5b=5a+5b+1
Y p=1=>2a+b=0.6
E(X)=3= 5a+5b=2and,

solving the two equations, we get, a=—,b =

Ul

1
5
P(X23)=1-[P(X=1)+P(X= 2)]:1—[0.2+a]=1—§=%

NN

SECTION-D
(Question nos. 32 to 35 are Long Answer type questions carrying S marks each)

32.

1 2 -3
(@ IfA=|2 0 -3|, then find A™! and hence solve the following
1 2 0

system of equations :
x+2y—3z=1
2x—3z=2
x+2y=3
OR
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f 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
Qx+ 3y +22=2
3x—3y—4z =11
Ans | (a) |A|=1(6)-2(3)-3(4)=-12%0, .. A" exist 1
6 -6 -6
adjA=-3 3 -3 2
4 0 -4
6 -6 -6
At=—ll3 3 -3 %
12
4 0 -4
X 1
The given system of equations can be written as AX=B, X= y],B: 2
y 3
X 8 -6 -8t 2
-1
X=AB:>)Z/=—E—43§:2:2)’=? 1y
%
.. The solution of the given system of equations is: X=2,y=%,z=§
Or
1 2 -3 -6 17 13 67 0 O
) |2 3 2|14 5 -8|=[0 67 O 2%
3 -3 -4|-15 9 -1 0 0 67
(1 2 =3 -6 17 13
=|2 3 2 =6—17 14 5 -8 1
|3 3 -4 -15 9 -1
Solution of the system of equations is given by:
x| [1 2 -3]'[-4 IR IRE
yl=l2 3 2 2=El45_8 2 |=|-2], 1%
z 3 -3 4 11 -15 9 -1|11 1
) wx=3,y=-2,z=1
MS_XII_Mathematics_041_65/5/1_2023-24 PTO 13




65/5/1

33. | Find the area of the region bounded by the curve 4x% + y2 = 36 using
integration.
Ans
2 2
The given equation can be written as: —+=— =1, which is an ellipse.
: Correct Graph 1
| : Area of the region bounded by the curve
-XS 2 -1 0|0 1 2 4 ’ 6 3 2
: —4X§IO \/9—X dX 1%
' 3
B X 9 . X
) =8| ZV9-x* +=sin? = %
: 2 2 3],
’ =18n .
34. (a) Find the co-ordinates of the foot of the perpendicular drawn from the
point (2, 3, —8) to the line 1-x = 1-z .
2 6 3
Also, find the perpendicular distance of the given point from the line.
OR
(b) Find the shortest distance between the lines L; & L, given below :
L, : The line passing through (2, —1, 1) and parallel to %: % :‘E
Ly: ¥ =1+@u+1)j—(u+ 2k
Ans X—4 z-1
(a) The standard form of the equation of the line is > = % = 3 %

Let foot of the perpendicular from the point A(2, 3, —8) to the given line
be B(—2A +4,61,-31 +1)

: D-ratios of AB is: —2\+2,6A—3,—3A+9
As AB is perpendicular to the given line: —2(—2X + 2) + 6(6% - 3) - 3(—3% + 9) =0
=>Ar=1
.. Foot of the perpendicular is: B(2, 6, —2)
Perpendicular distance = AB = 35
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(b) Equation of L _: F=2i—j+|2+x(?+j+312)
Equation of L, : F=(?+j—2l2 + 1 2]—A)
Taking
a,=2i—j+k, b,=i+j+3k
a,=1+)-2k, b,=2j-k }
d,-38, =—i+2]-3K, b,xb,=-71+]j+2k

Shortest Distance = — = i 1%
b, %b,| J6
35. Solve the following L.P.P. graphically :
Maximise Z = 60x + 40y
Subject to x+ 2y <12
2% +y <12
4x + by = 20
x,yv=20
Ans

do 45y =20

Correct Graph

Corner Points

Value of Z =60x+ 40y

A(0,4) Z=160
B(0,6) Z =240
C(4,4) Z =400
D(6,0) Z =360
E(5,0) Z=300

Max(Z) =400 at x=4,y =4

3%
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SECTION-E
(Question nos. 36 to 38 are source based/case based/passage based/integrated units of assessment
questions carrying 4 marks each)

36 (a) Students of a school are taken to a railway museum to learn about

railwayvs heritage and its hastory.

An exhibit in the museum depicted many rail lines on the track near
the railway station. Let 1. be the set of all rail lines on the railway
track and R be the relation on L defined by

R = {(l,, ly) : I, is parallel to I}

On the basis of the above information, answer the following questions :
(1) Find whether the relation R is symmetric or not.
(i1) Find whether the relation R is transitive or not.

(ii1) 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 S = {(/;, ,) : [ is perpendicular to /,}

check whether the relation S is symmetric and transitive.

Ans | (a) (i) Let (Il, |2)e R=>h||k=>Lk|h=> (Iz, Il)e R, ..Ris a symmetric relation

(i) Let (1,.1,).(1,,1;)eR=>h |k, k|| = || =(l,l,)eR, - Ris a transitive

relation

(iii) The setis {I: | isaline of typey =3x+c,ce R}
Or
(b) Let (Il,lz) eR= L 1lL=>L1L=> (IZ,Il)e R, ..Ris a symmetric relation

Let (Il,lz),(lz,|3)e R>LL1lLL1lL=>h| b= (|1,|3)E R, -.R is not a transitive

relation
** Due to printing error Part (a) or Part(b), both parts be taken as independent questions of 4 marks each

MS_Xll_Mathematics 041 _65/5/1_2023-24 PTO 16




65/5/1

37.

A rectangular visiting card is to contain 24 sq.cm. of printed matter. The
margins at the top and bottom of the card are to be 1 cm and the margins
on the left and right are to be 1% c¢cm as shown below :

1 em
IS TELT T TR e i// s
wi TN |\

CT) 36 s ha b e :((_> ! Printed matter v/ M
D e eemty w otea
1
: i
! 1

¥/
1 em Il cm

On the basis of the above information, answer the following questions :
(i) Write the expression for the area of the visiting card in terms of x.
(i1) Obtain the dimensions of the card of minimum area.

Ans

(i) Let A(X)be the area of the visiting card then,

As xy =24, A(x)=(x+3)(y+2)=2x+3y+xy+6=2x+%+30

72 144
(i) A'(x)= 2-—7 and A"(x)= =
solving A'(X) =0 = X =6is the critical point.
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

38.

A departmental store sends bills to charge 1ts customers once a month.
Past experience shows that 70% of its customers pay their first month bill
in time. The store also found that the customer who pays the bill in time
has the probability of 0.8 of paying in 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 K, respectively denote the event of customer paying or
not paying the first month bill in time.
Find P(E,), P(E,).

(11) Let A denotes the event of customer paying second month’s bill in
time, then find P(A|E,) and P(A|E,).

(i1i)) Find the probability of customer paying second month’s bill in time.

OR

(111) Find the probability of customer paying first month’s bill in time if it
1s found that customer has paid the second month’s bill in time.
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A 7 3
" |0 P(E)=15=07. P(E,)=5=03
(i) P(A|E,)=08,P(A|E,)=04
17
(iii) P(A)=P(E,)-P(A|E,)+P(E,)-P(A|E,)=0.7x0.8+0.3x0.4=0.68 or >
Or
P(E,)-P(AIE,) 14

Gi) P(A)= P(E,)-P(AIE,)+P(E,)-P(AIE,) 17
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