BAL BHARATI PUBLIC SCHOOL

SAMPLE QUESTION PAPER-(2020-21)

CLASS Xil MATHEMATICS

ANSWER KEY

SECTION A (1 MARK FOR THE CORRECT ANSWER, ZERO OTHERWISE)

1) 5v/3 square units
2) Symmetric but not transitive
OR
Neither injective nor surjective
3) 0

OR
log|x® + 10*| + ¢

4) 17/19
5) 2
6) R is not a function as va is not defined for negative real numbers.

OR
AjUA,UAs;=Aand A, NA, NA; =0
7) p=2,k=3
8) 36
9) 1 square unit

10)V14/2

11) Neither M. E.nor independent.
12) 4

13)@1b OR x=10.

14)18 OR k# 32—3

15){(1,3) , (2,4)}

16) (3,-1,-1)

SECTION II( 1 MARK FOR THE CORRECT ANSWER, ZERO OTHERWISE)

17) (i) c




(ii) d
(iii) b
(iv) a
(v) c

(ANY FOUR, OUT OF 5, TO BE ATTEMPTED)

18) (i) b

(i) a
(iii) b
(iv) a
(v) b

19) Let tan~x = Aand tan"ly =B

=>x=tan Aandy=tan B
ATQ,A+B=m/4

= tan(A +B) =tan /4

tanA+tanB _
1-tanAtanB
x+y

=> =1
1-xy

=>x+y=1-—xy

=> X+y+xy =1

SECTION 1l

%

Y

20).

f\/W

sinxcosx

f tanx sec X
sinxcosxsec?x

_ [
Y tanx

sec?x dx

dx ( dividing num and den by cos?x)

Y




_ fseczx dx

Vtanx

Put tanx =t , sec?xdx = dt
dt

I 7

2t + ¢

=2ytanx + ¢
OR
T

Let I =

K log(1 + tanx) dx

/4 T
Izj; log(1+tan(z—x)dx

SoI=f”/4log( 2 )dx =f0”/4{log2—log(1+tanx)}dx

0 1+tanx

Hence I = (log2) fon/4 dx — 1 which gives 2I = m(log2) /4

Therefore I = %logz

Y

Y

Y

%

Y

Y

Y

21) Given |d| = |b| =1

Also [@ —VZb|*=(@-+v2b).(@—v2b)=1
= |d|*-2v2d.b+2|b|*=1
On solving

1

|dl|b|cost = —

-1
cosf = 5

0=mn/4

%

%

22) Let X denotes the number of kings in a draw of two cards.
X=0,172

X 0 1 2
P(X) 188/221 | 32/221 1/221

%

1%




23) Correct Circle
Correct line
Correct region

V2
V2

24) (1+x2)dy + 2xy dx = cotx dx
:>d_y+ 2x _ cotx

dx 14x27 7 14x2
2x

LF. = /T ®
=1+ x?

: 2) = [ Lotx 2)
Sol: y(1+ x?) —f1+x2(1+ x% dx
= y(1+ x?) =f cotxdx

N |-

N |-

= y(1+x?) = log|sinx| + ¢ 1

25) Since the product of the matrices is a 2 x 3 matrix and the post multiplier of X is 2 x 3, so X
IS a2 X 2 matrix.

Let X = [a b
Xy

Then the given equation becomes
[a b] [1 2 3] _ [—7 -8 —9]
x yll4a 5 6 2 4 6
On solving

_M1 =2
=[; o
OR
Let A=[ajj], be a square matrix such that it is skew symmetric
Hence, A= - AT

Therefore, aj=- aj for all elements,

For diagonal elements: i=j, so aj=-a; whichgives 2ai=0 or a;=0

)
)

N| =

N| =

26)We have @ =3t +2j +2kand b = + 2j - 2k .
Sod +b =41+ 4] = (B say)

G- b=2i+ 4k (g say)
Now f x § /4 x p =+( 161 - 16§ - 8k) is the vector perpendicular to both 5 and g

- 16, — 16, — 8
Unit normal vector =+ —1 + —j + —k
24 24 24

N|—_r PN -

- .t —Si
27) Consider lim ——=
x—0 x

_ .. Sinx(1—cosx)
=lim S —
x—=0  COSX.X




1 sinxy ,1—-cosxy, 1
_}cl—r%( x ) ( x? )(cosx)

= (DA

2
As the function is continuous at x= 0, therefore, lir% f(x) = f(0)
xX—
= a=1/2.

N| =

N| =

28) As the two curves intersect each other orthogonally, the tangents to the two curves at the
point of intersection are perpendicular to each other.

Given equations are

x2 yZ _ _ 9

Pl 1, Xy=c

Now, by differentiating these two equations

2x Zyy'
az p2

=0and y+xd—y: 0
dx
2
Now mi= x—bzand mz = -y/X
ya
Now to intersect orthogonally, mimy=—1

) (v =1

Orb¥a?=1
or, b?=a? is the required condition.

N | =

N |-

SECTION IV

29)
[y — xcos(f)] dy + [ycos(%) - 2xsin(§)] dx =0

Puty = vx
Differentiating w.r.t X, we get

dv _ 2sinv—vcosv
V+HX—=—m8M8—
dx V—CoSv

dv _ 2sinv—vcosv
5 X—=——-V

dx v—CoSsv
dv _2sinv—vcosv—v2+ vCcosv

2 X—=

dx v—CcoSsv




2

= X ﬂ :25inv—v 1
dx V—CoSv
V—CoSv _ rdx , 2
= fZSinv_vzdv = f; (put 2sinv — v? =t)
1
—dt_ dx 2
2t x
1
1 . =
= -Elog|25m (%) = (%)2| = log|cx]| 2
30) Consider
j‘ dx
x(x° + 3) 1
Put x> + 3 = t, then 5x*dx = dt %
= =4
= &= sx* 1 dt
- %
Now , we have Sf(t—3)t
Using Partial Fractions, we get 1
1 1 1
=)t
-1 5 5 1
—E[loglx | - log|x> + 3| +c
31) Correct figure %
9x2 + 4y% = 36
= y= %\/4 — x? %
= Area of ellipse :4f02ydx %
= Area=4f02§\/4—x2dx %
2 2
= 6f02\/4 — x2dx
=6{§\/4 — x2 +§sin"1§}
=6{2xm/2}
=67 1
OR
Correct Figure :/2
y2=4ax whichgives y=2Vax %
Area required:
2
:ZanZ\/ax = 4/a foa\/x dx = 8% 1+1




32) Givenx =y asin't | y= Jacos't
Now,xy =+/(a*"'t)(a 't)
=Va™/2

Differentiating both sides w.r.t. x

dy
+X—=
y dx 0
= d_y = __y
dx X

¥ +¥

Y

Y

33)Consider f(x) = 3x* - 4x3 - 12x% + 5
Now f(x) = 12x3 - 12x2 - 24x
=12(X)(x-2)(x+1)
£(x)=0
= 12(X)(x-2)(x+1) =0
= x=0or x=2 or x=-1
f(x)> 0in(-1,0) and (2,00)
f(x)<0in (—o,—1) and(0,2)
= Function is strictly increasing in (-1,0) U(2,00) and

strictly decreasing in (—o0,—1) U (0,2)

%

%

%

%

34) For proving, reflexivity,
Symmetry
Transitivity

Equivalence class[2] ={2,9}

35) y = cos1(4x3 - 3X)
Put x = cos@
Theny = cos™(4cos36 — 3cosh)
= cos~1(cos36)
= 360
=3cos 1x
Differentiating both sides w.r.t x
dy _ -3
dx  Vi-xZ

Y

Y

Y

Y
Y

%




SECTION V
36) Max Z=7.8x+7.1ly
Subto
3x+4y<1080
3x+8y<1920
X<200
x>0,y>0
(For correct graph)

Corner Value

points of Z=7.8x+7.1y
o) 0

A (200,0) | 1560

B 2412(maximum)
(200,120)

C 2115

(80,210)

D(0,240) | 1704

Max Z = 2412 for x =200 and y = 120
OR
i). Constraints: 2x +y < 60, x <20, 2x+ 3y <120 and
Non-Negativity Constraints: x = 0,y = 0
ii). Identifying Corner Points and the value at these points:

(0, 0), (20, 0), (20,20), (15, 30) and (0, 40)
Maximum Value = 262.5 at (15, 30)

1%
Y

2%

2 -1 173 1 -1
37)ConsiderAB==[—1 2 —1”1 3 1]

1 -1 21J4l-1 1 3
4 0 0
=0 4 O0f=4l

0 0 4
> Al=1p
4

The given system of equations is
2x—y+z=-1
X+2y—z=4

1%




X-y+2z=-3
This can be written as

AX=C
Clearly |[A| #0
,
Hence we get X =A1C %
1
= X = BC "
L 3 1 —-111-1
=11 3 1 4
-1 1 311-3
= Z 8
—4
1 1+%
=2
-1
38) Equations of planes are
X+2y+3z=4 v
2x+y—-z=-5
Equation of plane through the intersection of given two planes
(x+2y+3z) +A(2x+y—2)=4-5R
= (142 A)x+ (2+A)y+(3-A)z=4-5A 1%
As this plane is perpendicular to the plane -5x-3y+6z = 8
The product of their normals is zero. %
= (142 A)(-5)+ (2+ A)(-3) + (3- A)(6)=0 V2
= A=7/19 %
= The required equation of plane becomes
7 7
(x+2y+3z)+E(2x+y—z)=4—5(5) 1%
= 33x+45y+50z =41 1
OR
Equation of line along which distance to be measured:
x+2 y—-3 z+4 1 !
3 2 5/3
1
General Point on line: {34 -2, 24 + 3,54/3 - 4}
For point of Intersection: A = —1 1
Hence, point of Intersection: (—5,1,—17/3) 1
Required Distance = v110 /3 1

SET — B: Questions serial order in Set A are as follows:-




SET-B 1 2 3 4 5 6 7 8 9
SET-A 4 8 11 16 15 14 1 13 7
SET-B 10 11 12 13 14 15 16 17 18
SET-A 12 2 9 5 3 10 6 17

SET-B 19 20 21 22 23 24 25 26 27 28
SET-A 20 23 27 22 26 28 19 25 21 24
SET-B 29 30 31 32 33 34 35 36 37 38
SET-A 31 33 35 29 34 30 32 38 36 37




