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Class: Xll Session: 2020-21
Subject: Mathematics

Marking Scheme (Theory)

Sr.No. Objective type Question Marks
Section |
1 Let f(x;) = f(x;,) for some x;,x, €ER 1
= (1) = (x)?
= X; = X, Hence f(x) is one — one
OR
26 reflexive relations 1
2 1,2) 1
3 Since Va is not defined for a € (—oo, 0) 1
~ Ja = b is not a function.
OR
AjUA,UAs =Aand A, NA, NAs = ¢ 1
4 3x5 1
5 —[0 1] _,,_[0 1j[0 1]_7f1 O 1
A‘[1 o]DA _[1 o”1 0]_[0 1]
OR
|adj A[=(-4)*1=16
6 0 1
7 e*(1 —cotx) +C 1
OR
* f(x) is an odd function
T
2
szsinx dx =0 1
-1
2
8 1
1
2 2 3711
A=2| x*dx = g[x 15
20
=359 unit
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9 0 1
OR
3 1
10 1
J
1 1 ~
11 EIZiX(—3j)| =3 |-6k| = 3 sq units 1
12 la+5|" =1 !
= a%2+b%*+2ab=1
= 2ab=1-1-1
= a.b=="=lal|p|cos6 ===0=n—Z
2 2 3
g =T
= V=3
13 1,0,0 1
14 (0,0,0) 1
15 2 3 1 1
1—=X—-=-—
3 4 2
G G =G
Section Il
17(i) (b) 1
17(ii) (a) 1
17(iii) (© 1
17(Gv) | (a) 1
17(v) (d) 1
18(i) (b) 1
18(ii) (© 1
18(iii) (b) 1
18(iv) | (d) 1
18(v) (d) 1
Section Il
19 tan™ (222 ) = tan™? I—Sin(g,:x) l %
t 1—cos(5—x)
tan [ o)
2 Sinz(z—i)
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tan~?! [cot (E — f)] = tan~! [tan T_ (E - f)]
4 2 2 4 2

tan™! [tan (E + f)] =T+
4 2 4

N R

N| -

20

A% =24
|AA| = | 24|
|AllA| = 8|A| (- |AB| = |A| |B| and |24] = 2°|A])
1Al (1Al —8) =0
|A] =0or8

R

OR

42 = 3 1] 3 1]2[8 5]

Tl-1 2il-1 2 -5 3
SAZESS 150]'712[3 g

0 0

2 _ =
— A2 —S5A+47I [0 o

|=o0
= A 1(A?-54+71)=A"10
= A-5I+74"1=0

= 7A7'=5I-4
== (5 <=2 2D

- iR

N, PR N~

21

. kx
Lt l—coskx [t 251”2(7)

x—>0 xsinx x—-0 xsinx

kx
N
2 sin (2)
_ Lt x?
T x>0 «xsinx
X2

Lt 2sin? (ka) 2
x—0 kxy? *\z k?
(7) 2X1X T

- Lt sinx - 1

x>0 x

H
N | =
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vf(x) is continuous at x = 0
Lt

BEVIOETIO
2
E_lok-1ok=41
2 2 1
2
22 1 ay 1
= _ s = =1—-—
Y x+x dx x?
w“normal is perpendicular to 3x —4y =7, - tangentis parallel to it
1_%:3:”52:4 =2>x=2 (vx >0) 1
x 4
h =2, y=2+ 1>
whenx =2, y= >=3
1
~Equation of Normal :y—gz —%(x—z) = 8x + 6y =31
23 f 1
= dx
cos?x (1 — tan x)?
Put, 1—tanx =y
So that, —sec?x dx = dy 1
-1dy —
=[—=-Jy?dy
=+ l4cfmmE 1T 1
1-—tanx
OR
1= folx (1 —x)"dx
1
1= [;1-x[1-1-x)]"dx >
1= fol(l —x)x"dx = fol(x” — x™"D)dx
g R 1
- [n+1 N n+2]0 1
_ 1 1 _ 1 2
I'= [(m_ E) N 0] T (n+1) (n+2)
24 2
Area = Zf\/@dx 1
0
2
1
=2x2V2 fo dx
0
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=42 [E x%]o

3 1
8 .3 8v2 2
= —=V2 [22 ~ 0] X 2v2
3 3
1
32 , =
= — Ssq units 2
3
2 d
> d—y—x cosecy ; y(0)=0
f fx3dx 1
cosecy 1
2
fsmydy = jx3dx
cosy = 7 c 1
—1=c (vy=0whenx=0)
IS 1
cosy = ) 2
26 Leta@a=1—j+k
d =4i+ 5k
T+b=deb=d—-a =3i+j+4k %
. i—j+k
axb = |1 -1 1 |=-5i—1j+4k 1
3 1 4
. 1
Area of parallelogram = [@x b | = V25 + 1+ 16 = V42 sq units >
27 Let the normal vector to the plane be 7
Equation of the plane passing through (1,0,0), i.e., i is
(=07 =0............. (1) 1
plane (1) contains the liner” = o + A}
“di-m =0andj- 7 =0 =7 =k
Hence equation of the planeis (77 — ©) -k =0
e, 7-k=0 1
28 Let x denote the number of milk chocolates drawn
X P(x)
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0 4 3 12
— X —=—
6 5 30
1 (2 y 4) 7= 16
6 5 30
2 |2 1_2 1
65 30
. . : 1
Most likely outcome is getting one chocolate of each type >
OR
= = _ ~ (ENF) _ (EUF) _ 1-P(EUF)
PEIF=P P~ P@E  1-PF) (1) 1
NowP (EUF)=P((E)+P(F)-P(ENnF)
=0.8+0.7-0.6=0.9 1
Substituting value of P (E UF) in (1) 2
P(E|F)=1_O'9=E=l 1
1-0.7 0.3 3 E
Section IV
29 (i) Reflexive :
Since, a+a=2a which is even .. (a,a) € RVa € Z
Hence R is reflexive l
2
(i) Symmetric:
If (a,b) ER, then a+b =2\ = b+a=2A
= (b,a) €ER, Hence R is symmetric 1
(iii) Transitive:
If (a,b) €ER and (b,c,) ER
then atb=2A---(1)andb+c=2u ----(2)
Adding (1) and (2) we get
a+2b+c=2(A + p)
=>atc=2 (A+u—>b)
= atc=2k ,whereA+ u—b=k = (a,c) ER
Hence R is transitive
[0]={.-4,-2,0,2,4..} %
2
30 Letu = e*s"*¥and v = (sinx)* .
2
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= dy _ au  dv
sothaty=u+v ==t Q)

Now, u = X sin®x , Differentiating both sides w.r.t. x, we get

1
= 3—1; = eXSIN* X [x(sin2x) + sin?x] = - (2)
Also, v = (sinx)*
= log v = x log (sin x)
Differentiating both sides w.r.t. X, we get
18— xcotx + log (sinx)
vdx
1
% = (sinx)* [x cotx + log(sinx)] = ----- 3
Substituting from — (2),— (3) in — (1) we get 1
p 2
é = eXS* X [xsin2x + sin?x] + (sinx)* [x cotx +log(sinx)]
31
_ Lt fA+n)-f@) _ rt [1+h]-[1]
RHD = h—0 h ~ h-0 h
Lt (1-1)
h-0 p 0 1
_ Lt fA-hn)-f@) _ e [1=h]-[1] < pt 0-1
LHD = h-0  -n _ h->0 —p - h-o0_p

— Lt 1 _

T h-0p 1
Since, RHD #LHD 1
Therefore f(X) is not differentiable at x = 1

OR
dy 5
y=btand = — = b sec?0 ...(1)
do
dx
x =asecd =>— =asecOtanb ... (2)
dé
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d
dy_%_ b sec?0 b

2 _a6 "7 7 9 1
dx dx asecOtanf a cosec >
do
Dif ferentiating both sides w.r.t.x,we get
2 -
% = %cosec 6 cot X %
-b .
= —cosec 6 cotf X ———— [using (2)]
_ 1
=2 cot30
a.a
d? —b 3 —b 3 3v3b 1
dx*|, _n a 6 a a.a 2
6
32 f (x) =tanx — 4x
1
f'(x) = sec®x — 4 2
a) For f (x) to be strictly increasing
f'(x)>0
= sec’x—4 >0
= sec’x >4
2
= cos?x < % = cos?x < G)
1
= —lccosx<-=sfcx<l 1>
2 2 3 2
b) For f (x) to be strictly decreasing
fl(x) <0
= sec’x—4 <0
= sec’x <4
2 1
> cos“x >-
4
2 1)?
> cos* x > (E)
1 n
= cosx > - [ X € (O’E)]
= 0<x<:
1
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33 Put x2 = y to make partial fractions l
2
x?+ 1 __y+tt _ A B
(x2+2)x2+3) (y+2)y+3) y+2 y+3
5 Y+ 1=AG+3)+ B +2) e, ) %
Comparing coefficients of y and constant terms on both sides of (1) we
get
A+tB=1land 3A+2B=1
Solving, we get A= —1, B =2 1
x%+1 T | 1
| eyt = ande +2fmpdx
1
= Tian -t (XY + Ztant (X2
= ﬁtan (ﬁ)+ ﬁtan (\/§)+ C
34 Solving y = V3x andx? + y? = 4
We get x? +3x2 =4 .
>x2=1=3x=1 5
1
» X 2
Required Area
1 2 1
=\/§fxdx+f\/22—x2 dx 5
0 1
V3 X x\72
— Y72 ZJ92 _ 42 in—1(Z 1
3 [x“15 +[2 22 —x2 4 2sin (2)]1
—\/§+ 2 X V3 2 X I
) 2 2 6
2 .
?sq units 1
2
OR
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Required Area = §f06\/62 —x? dx .
% 2
A\
2
0 6 1
\J !
4 x x\16
— _ 11— 2 42 in—1 ("
—3[2 6 x4+ 18 sin (6)]0 .
—4[18xn 0]—12 it
= 3 ) = T Sq units 1
35 The given differential equation can be written as
d + 2x? dy 1
&Y = 2= 2x
dx X dx x
1
Here Pz—;, Q =2x 1
2
IE = el Pdx :e—f%dx _ p-logx _1
X 1
The solutions is :
- [ (oo
X —= -
Y X x X X 1
= Y _ 2x t+ ¢
x 1
=>y=2x*+cx 2
36 [A|=1(-1-2)—2(-2-0)=-3+4=1 1
2
A is nonsingular, therefore A~lexists
-3 -2 —4
AdjA=|2 1 2
2 1 3
. -3 -2 —4
SAT =S Ag =2 1 2 1%
2 1 3
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The given equations can be written as:

x1 [10
s
z1 L7

Which is of the form A'X = B

1 -2 0
2 -1 -1
0 -2 1

> X=()"1B=@AYB

EERR(BRE

> x=0, y =-5,

-3 2 2
-2 11
-4 2 3

z=-3

OR
1 -1 0772 2 -4
AB=|2 3 4||-4 2 -4
0o 1 2fL2 -1 5
6 0 O
=10 6 0
0 0 6
= AB = 6l

A(lB)—I at=1e

The given equations can be written as

3
17
7
3
17
7
= X=A"1D

2 2 —41713 L 12
-4 2 —4] [17] =< [—6]
2 -1 5117 24

X

y
%

2 3 4
0 1 2

1 -1 0]

AX =D, whereD =

X

_1

=1y =%
Z

N| =

37
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a, = 5i — 2j b, = 31+ 2j + 6k

a, —a; = 21— 4j + 4k

|t Tk N
byxb,=[1 2 2|/=i(12-4)—-j6—-6)+k(2—-06)
3 2 6

v (by x by). (@ —a7) =16 —16 = 0

~ The lines are intersecting and the shortest distance between

the lines is 0.

Now for point of intersection

31+ 2f — 4k + A1 + 2 + 2k) = 5i — 2] + u(3i + 2j + 6k)

=341 =5+3u S (1)
2421=—-2+42u ---& 2)
—4 421 =6u - (3)

Solving (1) ad (2) we get, u = —2and A = —4

Substituting in equation of line we get
7 =5 —2j+ (=2)(31 + 2] — 6k) = =i.— 6] =12k

Point of intersection is (—1,—6,—12)

OR

Let P be the given point and Q be the foot of the perpendicular.

Equation of PQ XTH = y—I3 = % =1

P(—1,3,—6)

S S

Let coordinates of Q be 24— 1,14+ 3,—-21—-6)

Since Q liesinthe plane 2x +y —2z+5=0
22A-1D+A+3)—-2(-21-6)+5=0

>41—-2+1+3+44+12+5=0

N| -~
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=2914+18=0 = A=-2
=~ coordinates of Q are (=5, 1,-2)
Length of the perpendicular = /(=5 + 1)2 + (1 — 3)2 + (-2 + 6)2 1
= 6 units 1
1
38 MaxZ =3x+y
Subject to x+2y>100 - Q)
2x—y<0 - (2)
2x+y <200 - 3
x =0, y=0
Y
‘\ B
MR
I’ @
100 C
s 3
“T D
20 Q@ ? A
> 1i zni a:n jo 55: a::- 7}0 s:n 9in 00N, > X
Corner Points Z=3x+y
A (0, 50) 50
B (0, 200) 200
C (50, 100) 250
D (20, 40) 100 1
Max z =250 at x =50, y =100
1
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(i)

(ii)

OR

Corner points Z=3x—4y
0(0,0) 0
A(0,8) -32
B(4,10) -28
C(6,8) -14
D(6,5) -2
E(4,0) 12

Max Z =12 at E(4,0)

Min Z = —32at A(0,8)

Since maximum value of Z occurs at B(4,10) and C(6, 8)

~4p +10q = 6p + 8q
=2q =2p
=P =49

Number of optimal solution are infinite

|_\
N | =

Nl =N
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