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ALLEN CBSE

MATHEMATICS (SOLUTIONS) -1
1. Here;
(1,2) eRand (2, 1) e Rbut (1, 1) ¢R
.. Risnot transitive
OR
f={(1,4),(2,5),3,6)}
S (1) =4,1(2)=5,f3)=6
Since different elements have different images; so f is one-one function.
2.  Two equivalence relations are there in all;
{(1,1),(2,2),3,3),(1,2),(2, D} and {(1, 1), (2,2), 3, 3),(1,2),(1, 3),(2, 1),(2,3),3, 1), 3,2)}
3.  Required number of mappings =0
[Since both the sets have different number of elements]
OR
Given relation, R = {(a, a), (b, ¢), (a, b)}
So, required minimum number of ordered pairs to be added.are (b, b), (¢, ¢) and (a, c).
4.  Order of matrix '7X"is 2 x n' and order of matrix '5Z'1s 2 X p'i.e. 2Xxn' [ n=p]
Thus, matrix (7X — 5Z) has order '2 x n'.
5. ‘We know that;

ladj Al = [AI*'; where 'n' represents the order of matrix.
Hence; ladj Al = AP = |AP

OR
cosO® sin0 ) sin® »—cos0 1 0
cosO| +sin 0 =
—sin® cos0 cos® sin0 01
6. a,.A,,
3 2 5
- Tl6 4
=-5(8-30)
=110
7 J-T:/4 dX n./4 dX
’ -m4]14+cos2X  *-4 208’ X

= ljn/4 sec’? x dx:lx2jn/4sec2x dx
2 Jonia 2 0

= [tan X]z/4 =1



Mathematics

10.

OR

J‘ X+32 e*dx _ '[ ex|:(x+4)—21:|dx
(x+4) (x+4)

[e + .
(x+4) |(x+4)

2
_ 1o x 52+ s
512 2 5

B 2
1610+ 224 E g 20
22

= 20 1 sq-units

dy 2 dzy y
= o | Tl {on squaring}
Hence; degree =2

OR

Number of arbitrary constants = 0

Let T=a+b= 2i—j+2k) + (-i+]+3k) —i+5k

ALLEN

m Z:\node06\2020-21(BOBO-BA)\Kota\Board Material\Mathemaiics\CBSE\Booklet_Crash Course\English\Part-2\09-Model Test Paper-1 Mathematics 2020-21 Class-XIl.p65



Z:\node06\2020-21(BOBO-BA)\Kota\Board Material\Mathemaiics\CBSE\Booklet_Crash Course\English\Part-2\09-Model Test Paper- 1 Mathematics 2020-21 Class-XIl.p65

ALLEN
11. Area of A OAB
l— —
:—OAxOB‘
2
i j ok
| J
=—2 -3 2
2
2 3 1
Iy » A2 ~
:5—91+2]+12k‘

12.

13.

14.

15.

16.

:% 229 sq. units

(3+b+¢).(a+b+¢)=0-0

= 1aP +1blP +IEIF +2(@b+b.c+5a) =0
=3+2 (@b+bc+cd)=0

or ab+bi+ca=-3/2

Direction cosines of (2§+2j —k) aret

2 2 -1
Ja+a+1 Ja+4+1 Jaxa+1

| v

-1
- 3

b

2
3 b

(ST N

The required vector equation.of line1s given as :

F=(+2j+3K)+% @ +2j—5k)

P [Red transferred and red drawn or black transferred and red drawn]

(3 7} (5 6}
= | =X— |+| =X—
11 8 11
_st
- 88
P(AUB)=0.6, P(ANB)=0.3
> P(AUB)=P(A)+P(B)-P(ANB)
= P(AUB)+P(ANnB)=[1-P(A)]+[1-P(B)]
or P(A)+P(B)=2-(0.6+0.3)
=1.1
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17.

Let E be the event that the doctor visits the patient late and let T, T,, T,, T, be the events that the
doctor comes by train, bus, scooter and other means of transport respectively.
3

Then; P(T,) =—,
) 10

1 1 2 )
P(T,) = 3 P(T,) = 10° P(T,) = 5 (given)

and P(E/Tl):i, P(E/T,)=-, P(E/TS):é, P(E/T,)=0 (given)

1
3
Now;P(T,).P(E/T,) + P(T,).P(E/T,) + P(T,).P(E/T,) + P(T,).P(E/T)

3 1 1 1 1 1 2
=| —Xx— |+| =x— [+| —x— |+| =0
(10 4} (5 3} (10 12} (5 j

=18/120 (1)
~  PIJE)= P(T,).P(E/T))
" P(T).P(E/T,) + P(T,).P(E/T,) + P(T,).P(E/T,).+P(T,).P(E/T,)
3.1
_10°4 3 120 1
5 20718 =3 (from (1)) -(2)
120
Similarly; P(T /E) = P(Tzl)éP(E 'T2) (from (1)
$120
1 1

X

5731 120 4

"B 151800 .(3)
120
P(T./E) = P(T) P(E/T,) (from (1))
3 ly
120
1 1
1012 1 120 1
18 120 18 18 -4
120
and  P(T/E)= PTDPEIT) o (1)
4 1y
120
=0 ..(5)

(1) (b) Required probability
=P(E/T,) =1/12=0.083

Oumeemessssse—————)
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(i) (c) Required probability
=1-P(T/E)=1-112=1/2=0.5
(iii) (d) Required probability
=P(T).P(E/T)
L1 0066
5 3 15
4
Gv) () 2 P(T/E)
i=1
=P(T /E) + P(T/E) + P(T,/E) + P(T,/E)
l+i+i+0 f 's(2),(3),(4), (5
_2 9 18 (romeqns( )9()’( )’())
_94+8+1 18 _ 1
18 18
(v) (a) Required probability
=P(T).P(E/T )+ P(T,).P(E/T,) + P(T,).P(E/T,)+ P(T )P(E/T )
=1po (from (1)
=0.15
nr
18.
Df——+—3C
X X
A 7 B

Let radius of semi-circle =1

= One side of rectangle = 2r = length,

and other side of rectangle = x = breadth

Let P = Perimeter of the window

= P=10m (given)

1
Now; 2x +2r + 3 2nr) =10

= 2x=10-r(n+2) (1)

or

2X +1(n+2) =10 (2

Let A be the area of the figure; then :

A = Area of semi-circle + Area of rectangle

Omeeeeesseee————)

CBSE




Mathematics

nir? + 2rx

| =

nrl+1r[10-r(n+2)] (from (1))

| =

2
= % + 10r — r’1 — 212

nr’

=A=10r- T - 2r? (3)

On differentiating twice w.r.t. ', we get :

A 10 4
ar = L0—mr—dr
d’A
and o n—4
. . dA
For maxima or minima; —— =0

dr
= 10—-nr—4r=0

10 .
or r= 1t ..(4)
d’A
Now, =—(n+4)<0
oW, ~13 (n+4)
Hence; A has local maximum when r =
4+m
. _ 10
Radius of semi-circle =
4+7
= Length of rectangle = 2r = ..(5)

4+7

and Breadth of rectangle = x

! 10 (n+2)}:10n+40—10n—20

1 1
S - =—|10-
S [10-1(m+2)] {0 4+m) 2(n+4)

. 20 10
2An+4) mn+4

=

...(6)

And the maximum area of the window is given as :

Oumeemessssse—————)
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2
A =10r —% —2r  (from(3))

2 2
=10x 10 Iy 10 —-2x 10
4+n] 2 44w 4+m
_ 100 50m 200
4+n (4+m)’ (4+n)’

1007 +400 — 507 —200
(4+m)>

~50m+200  50(m+4)
@4+n)’  (n+4d)

50
= m
4+m

=

(1) (a) Therequiredrelationis:
2x +r(m+2)=10 (from (2))
(i) (c) Required areais:
2

A=10r —% —21>  (frof (3))
(i) (d) Required value of ris:

T

= 1t (from (4))

(iv) (b) Required dimensions of the window are :

00,10 T
i N (from (). (6)

2r =

50
(v) (c) Required maximum area of window = Ain

19.

cot”! {\/1+sinx +\/1—sinx}

\/1+sinx—\/l—sinx

X . X2 X . X2
CoOS—+sm— | + COS——SIn—
\/( 2 2) \/( 2 2)
2 2

X . X X . X
COS—+Ssm—| — COS——S1In —
\/( 2 2) \/( 2 2)

= cot™
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w..(7)

(from (7))

I
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20.

21.

X . X X . X
COS—+8In— [+| COS——sin —
(o 3 S

X . X X . X
COS—+sin— [—| cos——sin —
( 2 2j( 2 2j

—cot’!

) X
. COSE X X
= cot = cot™! cot— |=—
. X 2 2
2s8in —
1 -2 5
A=|2 a -1=86
0 4 2a

= 1Qa%>+4)-2(-4a-20)+0=286
or 2a’+8a+44 =286

= a’+4a -21=0

or (a+7)(a-3)=0

= a=-7and 3

Hence; Sum=-7+3=-4

OR
IAlI=2#0
117 3
[
= AT=514 9
Now ;

7 3
— -1 —
LHS =2A"" = 4 2

1 0 2 -3
and RHS.=9I-A=9 =

0 1| |4 7
7 3
14 2

Hence; proved

) 1—-cos4x ) 2sin” 2x
lim | — |=lim| ——
x—0 8X2 x—0 8X2

~ limf(x) =£(0) [asf(x)is continuous at x = 0]
x—0

=k=1
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22, y=x*-11x+5 (1)
dy
= —— =3x*- 11 = slope of tangent
dx
Now, equation of tangentisy =x— 11
=3x*-11=1

orx?*=4 = x=+2
From (1); y=-9 (atx=2)
or y=19 (atx=-2)
But (-2, 19) does not satisfy the equation of tangent.
= Required point is (2, -9)
sSin x
23. Letl= [ = —dx

Putcosx=t = —sinxdx=dt

dt
1=-] 3440
_ b dt
4 2
[\/jJ +t

12 (2

= .ﬁtan‘(ﬁ}tc

-1 tan1(2cosxj+c
PN J3

OR

jj [[x = 2|+ |x - 3= 5]aix

= jj[(x—z)—(x—3)—(x—5)]dx + Jj[(x—2)+(x—3)—(x—5)]dx

Jj (—x+6)dx+ij dx

roo2 3 27
L 2 2 2 3

= _(%9+18j—(—2+12)}+%(25—9)

_—9+8+8:2—3
2 2

CBSE
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Y
24. R )
D’/C___ y=x
\——
4 A B
4
YV X:a X:

As per the given conditions;
Ar(OAD) = Ar(ABCD)
= Ar(OED) = Ar(EFCD)

[ Rox= [ s

32 2 3 Tt

or X = X
3/2 o 3/2 .
s 232 = 432 _ iR

or 2a*?=8 = a=(4)""

25.  (1-y*)(I1+logx)dx +2xy dy =0

I+logx

dx = —2y2 dy
X -y
On integrating both sides, we get

2
%=logll—yzl+C

Whenx=1,y=0

1 +1ogl)y 1
N %:ma)w = C=>

hence; (1 + logx)? = 2logd]l — y°l + 1 is the required solution.

26. @@E+b)=(2i-3j+K)+(=i+k)
=i-3j+2k
and (b+¢)=(—i+Kk)+(2j—k)

:—i+2j
i j ok
= @+b)x(b+d)=|1 -3 2|=—4i-2j-k
-1 2 0

.. Required area of parallelogram
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27.

28.

- %\(a +B)x(b+0)| = %\/(—4)2 +(=2)* +(-1)°

= —— s(. units
5 q

1

We have; cosa=cos 3 =cosy= E

(- normal to plane is equally inclined to axes)

- 1+ 1~ 14
Hence; N=—i+—=j+—=k
V3BT B

= Equation of plane is :

rN=3/3
(1’.‘
=1+
3

33

A 1
+7

3Aj=3x@

= (Xi+yj+zf<).

& -

X 'y z
NN AN
=> Required equation of plane is :

X+y+z=9
P(A'nB)

(1) P(A'/B) = W

11
_PB)-PANB) 3 4 1
- PB) | ol 4

3
P(A'nB)
P(B)

(ii) P(AY/B') =

1-P(AUB) _1-[P(A)+P(B)—P(ANB)]
P(B) P(B')

I
[S—
[\

oo

OR

Dk E+E+E—l
Ok+757373

CBSE
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29.

30.

12

=8k +4k+2k+k=(1x8)

8
or K= 15

(ii) P(X <2)+P(X > 2)

e

7k k
= —+—
48
14k +k _ 15k
T8 8
REIVE
815

(1) Reflexive:

3
1 1
We observe that 5 < (Ej is not true.

l,l ¢ S. So, S is not reflexive.
22
(i) Symmetric:
We observe that 1<3* but 3 £ 1°
ire. (1,3)eSbut3, ) & S
So, S is not symmetric
(iii) Transitive :
We observe that.10 < 3* and 3<2° but 10 ¥ 2°
ie. (10, 3)e'S and (3, 2) eS.but (10,2) ¢ S
So, S is not transitive

.. S is neither reflexive, nor symmetric, nor transitive.
We have ; y = (cos X)* + (sin x)'*

= y=u+yv (1)
Now; u = (cos x)* = logu =x.log cos x
ld_u:x_ (—sinx)+logcosx .1
u dx COSX
du X
— d_ =(cosx)*[—x tanx + log cos x] ..(2)
X

and v = (sin x)"* = log v = 1/x.log sin x

Idv 1 1 . -1
—_=— (cosx) +logsinx| —
X

vdx X sinx

Oumeemessssse—————)

ALLEN
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31.

. dv
T dx
From eqn's (1), (2) and (3); we have

..(3)

cotx logsin x}

= (sin x)* [ 3

X X

dy _du dv
dx dx dx

cotx logsinx
X X

= (cos X)* [log cos x — X tan x] + (sin x)* [ 2

‘We have;

x—3, x2>3
—(x-3), x<3

and f(3)=13-31=0

. f(3—h)—f(3)
. _ im—— -~
Now; L f(3) = ;1M —h)

f(x):lx—3lz{

i G~ =310
h—0 (=h)

= lim——=-
h—0

(-h)

. f3+h)—f(3)
and R f'(3) = }113(1)#
lim B3+h-3)-0

h—0 h

=lim—=1
h—0 h

~+ Lf'(3)#R{f(3)
= f(x) is not differentiable at x = 3
OR
Here;
x=cos t(3 -2 cos’t)and y =sin t (3 — 2 sin’t)

= %:—sint@—ZCos2 t)+cost(2x2costsint)
t

dx ) )
" m =-3sint+6cos’tsint ...(1)

d
and d_}t] =cos t (3 — 2 sin’t) + sin t(-2. 2 sin t cos t)

CBSE
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. %:3cost—6sin2tcost ..(2)

Hence,
ﬂ _ dy /dt
dx dx/dt

_ 3cost[1-2sint] _3costX0052t
3sint[-1+2cos’t] 3sint cos2t

dy dy T
—=cott = —|att=—
= dx dx( 4}

= COtEZI
4

32. Wehave; f(x) =3x* - 4x> - 12x*> +5
= f'(x) = 12x3 — 12x* - 24x

=12x (x2=x-2)
S =12x(x+1) (x=-2)
Now; f'(x) =0
= 12x(x+1)(x-2)=0 orx=-1,0;2
Interval Sign of f '(x) Nature of function
(=00, =1) == E<0 S. D.
(=1, 0) - EEHEH>0 S. L
(0,2) #) (- <0 S.D.
(2, o) (+) (+) (+)>0 S. L.

33.

14

(a) f(x) is strictly increasing in (=150) & (2, o)
(b) f(x) 1s strictly decreasing in (—o0, —1) U (0,2)
2x7 +1
Leci= | X (x> +4)
2x* +1 _ 2y+1
X*(x*+4)  y(y+4)

Ifx*=y=

. 2y +1 A+ B
T ; =
W yy+4) y (y+4)

'Al dB u
A= andB=7

[ 2y+1=A(y+4)+ By and putting y =0, 4]

Oumeemessssse—————)
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2y+1 1 1 7 1
=—X—+—, —
yiy+4) 4 y 4 y+4
2x° +1 S 1
X*(x*+4) 4 x* 4 x*+4
2x°+1 1 7 1
'[ 2X2 ___[ Xdx+— 2, 2
X (X" +4) 4 47 x"+2

34. The given equations are : y = x and x* + y> =32

For intersection point of y'= x and x>+ y*= 32;

X+ x*=32=2x*=32

or x)=16=>x=43y=x=4

Hence; Required Area = ar(region OBMO) + ar (region BMAB)

= J.:ydx+J.:ﬁydx

- I;xdx+jjﬁ 32— x2dx

54
- . i\/32—x2 +£sin_1
2], L2 2

42
7l

‘(E 4ZJ HM_X(”E x32x = —( J32-16 +— ><32><—ﬂ

=8+ (8t — (8 + 4n))

= 4n sq. units
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The given equations are :
y=x?andy = Ixl

For intersection points ; x* =X

= x?—x=0orx(x-1)=0

=x=0,lory=0,1

Hence; required area

1
:2><J‘0(y2 -y;dx

= 2xj;(x—x2)dx

—2><l—ls units
= £ 3 qg.

d 2
35. Wehave;(xz—l)d—z+2xy= > 1,le;«tl

QjL 2xy 2
= dx x*-1 (x* —1)?

Comparing it with the linear differential equation of the form :

d
=y Py =Q; where
dx

p_ 2x d _L
_xz_lan Q_(x2—1)2

.". Integrating factor
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36.

loge(x 1)_X -1

Hence, solution of differential equation is :

y X (=1) = I

= y(x?

ory(x*-1)= 2><—10g

-1 +C
+1
1+C *

1 2
Here;A=|2 3

3 -3 4

1 2 3
Al=12 3 2
3 -3 4

=67#0

o A exists
Now; A  =-6,
A21 =17, Azz =
A31 =13, A32 ==

-6
adjA=| 14 5
-15 9

Hence; A™'=
[A]

= y(x>~1) =log <t

adjA

-3
2

x(x -1dx+C

= 1(12+6)2(86)3(~.

-1
—6 17 13
Ll s
67
-15 9 -1

The given system of equations is :

CBSE
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X+2y-3z=-4
2x+3y+2z=2
3x-3y—-4z=11

These system of equations can be written as :

AX = B; where
1 2 3 X —4
A-|2 3 2|X=|y|B=|2
3 -3 4 z 11

.+ A" exists; so system of equations has a unique solution given by X = A'. B

X 1‘—6 17 13[4
—| 14 5 -8]||2
=V =g
z -15 9 —1]|11
201 3
i—134=—2
=67
67 | |1

=>x=3,y=-2,z=1
OR
We have ;

4 4 4701 -1 1

S O o
S oo O
o O O

Il

o0
oSO =
S = O
- o O

|
o
N
N
[

|
iy
—

:é—71 30102 2|=1
5 3 -1||2 1 3
1 -1 17" [4 4 4
1
or |1 -2 2| =<|-7 1 3

2 1 3 8 5 -3 -1
Now, The given system of equations is :
X-y+z =4,
x-2y-2z =9,
and 2x+y+3z=1
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37.

These can be written as AX = B where
1 -1 1 X 4
A=|1 -2 =2, X=|y[,B=|9
2 1 3 z 1

 Alexists > X =A"'B

x| [ 4 4]
= [y|=g|-7 1 3|9
z 5 3 -1|1
24 3
1
= —|-16|=| -2
8
—8 | |-1

=>x=3,y=-2,z=-1
Required plane is given as P, + AP, =0
- [f.(i—2}+3ﬁ)—4]+x[f.(—2i+j+12)+5]=o

= E[1-20i+(2+0)j+G+ Mk |=4-50 A ")
Now: x-axis intercept = y-axis intercept (given)
4-5) 4-5)
T 1-2n 2+
S 1=2A=-2+A
= 3A=3

or A =1, putting this value of A in equation (1) ; we get
=  f(-i-j+4k)=-1
f(-i—j+4k)+1=0
OR
Equation of line passing through two.given points (3, -4, -5) and (2, -3, 1) is

x-3 y—(-4) ‘z—(-H)
2-3 -3-(-4) 1-(-5)

x—-3 y+4 Z+H
11 e
Now, equation of the plane passing through the points (1, 2, 3); (4, 2, -3) and (0, 4, 3) is

x-1 y-2 z-3
4-1 2-2 -3-3=0
0-1 3-3

=

4-2
x—-1 y-2 z-3
= 3 0 —6 |=0

-1 2 0
x-1DO+12)-(y-2)(0-6)+(z-3)(6)=0

Omeeeeesseee————)
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= 12x+6y+6z-42=0
= 2X+y+z-7=0 ... )
From (1), we get

x—-3 y+4 z+5
= = = 7\‘

= A point on the line is given by
X=-A+3;y=A-4;2=6L-5
This must satisfy the equation of the plane
2(-A+3)+1(A-4)+61L-5-7=0 (from (2))
= 5)L-10=0
= A=2
Hence, req. pointis (1, -2, 7)
The given L.P.Pis:
Minimise and Maximise
Z=3x+9y
subject to the constraints :
x+3y<60; x+y=>210; x<y; x=20; y=0
First of all, let us graph the given inequalities and find out the'feasible region of the given L.P.P.

Y

As shown in the figure, the given feasible region is bounded, shown by ABCD. And the corner
points along—with the corresponding values of Z are shown in the table below :

Corner-points Corresponding value of Z
Z=3x+9y
A (0,10) 90
B(.5) 60 (Minimum)
C (15,15) 180 (Maximum)
D (0,20) 180 (Maximum)

Oumeemessssse—————)
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We can see that the problem has multiple optimal solutions at the corner points C and D i.e. both
points produce same maximum value 180. Hence, it can be concluded that every point on the line-
segment CD also gives the same maximum value. Hence, the minimum value of Z is 60 at the point
B(5, 5) of the feasible region and the maximum value occurs at the two corner-points C(15, 15) and
D(0, 20) and it is 180 in each case.

The given L.P.P. is :

OR

Maximise Z =2x + 5y

subject to the constraints

2x +4y <8, 3x+y<6, x+y<4, x>0, y=0

Firstly, let us represent the given inequalities graphically and find out the feasible region of the given

L.PP.

As shown in the figure; the given feasible region is bounded, shown by OABC. And the

corner-points alongwith the corresponding values of Z are shown in the table below :

Corner-points

Corresponding value of Z

Z=2x+ 5y
0 (0,0) 0
A (0,2) 10 (Maximum)
B (8/5,6/5) 9.2
C (2,0) 4

Hence, the maximum value of Z is 10 at the point A (0, 2) of the feasible region.
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