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ALLEN

Mathematics

SAMPLE QUESTION PAPER (SOLUTIONS)

CLASS: XII
Session: 2021-22
Mathematics (Code-041)

SECTION - A

1.

1
Put x*=t = 2xdx=dt = XdXZEdt,
X 1 dt 11 dt
dx = — =—.—
j1—9x4 2'[1—9‘[2 2 9I(1J2 2
3
1+t
= 2
=L.Llog3— +C :i10g1+3t C :iloglJr3X +C
18, 1 12 7|1 -3t 12 7)1 - 3x?
X — ——t
3 3
OR
J-ex sin4x — 4 dX:IeX 2sin2xcc2)s2x—4 dx
1 — cos4x 2sin” 2x
«[ 2sin2x cos2x 4 X ’
=J.e — -— dx =J. e (cot 2x — 2 cosec” 2x) dx
2sin” 2x 2sin” 2x

= I e" (fix) + f(x)) dx [where f(x) = cot 2x = fi(x) = 2 cosec” 2x]
=e¢" f(x) +C=¢"cot2x + C
Order is 2.
dyY (& 2
Squaring both the sides (—yj = (_y + x)
dx dx®
Hence degree is 2.
Let a= i—2j+3k and b= 3i—2j+k
ab

cost=—
6

|a
3 i—2j+3k . 3i-2j+k

VA + (=2 +(3)* xy/B) +(—2) + (1)’
34443 10 5

" 147

5
Hence, cosf==

7
. . 25
=  sinf=+/1—cos’0 = I_E
24 2
Hence; sinG:,f—:—\/6
ence 25 7
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4. PQ =PV.ofQ-PV.ofP=@3i-5j-4k) - (i—-2j+2k)=2i-3j-6k [%]

PQ| = (2> + (=3)> + (-6)> = J4+ 9 +36 =7 4]
. . . — 1 _» A ~ 22 3~ 6~
Unit vector in the direction of PQ = 7(21 —-3j-6k) = ;1 — 7] - ;k [Y4]
o . 2 -3 -6
Direction cosines of the ray from P to Q are ;, 7, 7 . [¥4]
5. Let X denotes no. of heads in simultaneous toss of two coins, then the possible values of X
are 0, 1 or 2. [2]
X P(X)
0 1
4
2
1 4
2 | 3
[1%2]
6. Let E; : select first purse and E, : select second purse
A : silver coin is drawn
1 1 3 4
= P(El):E,P(Ez):5,P(A/E1)=§,P(A/E2):; [1/2]

. P(A)=P(E)) P(A/E;) + P(E,).P(A/E,) (by total probability theorem)

(L2). (8 "
2 9 2 7

+2:£ [72]

or P(A) = 7 5

1
6

SECTION - B

3
X

7. Let I=[—————dx
(x—D(x* +1)

X’ x2—x+1

=1+
(x— 1)(X2 +1) (x— 1)(x2 +1)

x> —x+1 A JrBX+C
x-D*+1) (x-1) x*+1

Xox+1=AK+ 1)+ x-D)Bx+C) .. (i)

Let [2]

Using (i); we have :

When x=1, A:%
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and when x =0, I=A-C=C=A-1=-

N |— N~

On equating Coff. ofx’; I=A+B=>B=1-A= 1]

x> —x+1 1( 1 j l(x—lj
2 ey 5 2 2]
x-Dx"+1) 2{x-1) 2\x"+1
1( 1 x—1
I_I{1+E(Hj+ (Xzﬂﬂdx 1]
_ j{HL(L}lxl(f_Xj_l( 1 ﬂd
2 \x-1 2 2 {x"+1 2\ x°+1

1 1 1
=x+—log(x—1)+—log(x*+1)——tan'x +C
5 g(x-1) 2 g( ) 5

=x+ilog(x—l)2(x2 +1)—%tan_lx+C [1]

8. xﬂzy—xtan(y/x)

dx
d_y = [Z)_tan(zJ [1/2]
dx \x X
The given equation is homogenous differential equation.

Put X=Vi.e.y=vx :>dy/dx=v+xd—V [2]
X dx

dv
V+FX—=v-—tanv

dx
dv
= X—=—tanv
X
> X & %]
tanv X

Integrating both sides; we get :

dv —dx
J.‘[anv X
= J.cotv dv=—.[dx/x

= log|sin v| =—log [x| + log C

= log|sin v| =log|— [V2]
X
= sin[zj =C/x
X
or xsin[zj =C [1]
X

m
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OR

The given differential equation is j—y +2ytanx =sinx
X

This is a linear equation of the form j—y +Py=Q
X

where P =2tanx and Q =sinx

Pdx 2tanxdx 2
Now, L.F. = ej = ej = g?loghseex] _ gloghec™l — ga0? ¢ (1]

The general solution of the given differential equation is,
y(LF) = [(QxLF.)dx+C

= y(sec’x) = I(sin x.sec’ x)dx +C [
=ysec’ X = I(secx.tanx)dx+C

=ysec’x=secx+C . (1)

Now, y:O,x:g

Therefore, 0xsec’ g =sec g +C [2]
= 0=2+C
= C==2

Substituting C = -2 in equation (1), we get :
yseczx =secx — 2
= y=COSX — 2c08X 1]
Hence, the required solution of the given differential equation is y = cosx — 2c0s°x
9. d=i+j+k, b=2i+4j—5k and ¢ =Ai+2j+3k
=  b+d=i(2+1)+6j—2k =d (let)
1(2+1)+6]—2k

Unit vector along d= =d [1]
J@+0) +6 +(-2)
S (+)tk)|2BEME6 2k | g i [4]
J@+1) +6% +(—2)
=  (2+AM)+6—2=1/2+L)}+36+4 of  6+A=4+4N+22+40
= 36+AT+ 120 =44+ 40+ 27 or 8.=8
= A=1 [2]

~. Unit vector along b+¢

_i@+M)+6j-2k _3i+6j—2k _3i+6j-2k
Je+ayr62+(2?  9+36+4 7

[1]

node06\BOBA-BB\Kota'\Board Material\Mathematics\Booklet\CBSE \XI\Term-II




node06\BOBA-BB\Kota'\Board Material \Mathematics \Booklet\CBSE\XII\Term-II

. ALLEN Mathematics

10.  We known that the shortest distance between the lines 1 =a, + 7‘61 and r=a, + MBZ

(52 — 51).(]31 X Bz)|

is given by d = | Bl » Bz | [2]
Comparing the given equation with the equations r =a, + kBl and r=a, + uB2
respectively, &, =4i—j, 4, =i—j+2k, b, =i+2j—3k and b, =2i+4j—5k
i j k
Now, a,-d,=-3i+0j+2k and b,xb, =|1 2 -3|=2i-j+0k [%]
2 4 -5

(@, —a,).(b,xb,) = (=31 +0j+2k).(2i— j+0k) =6 and |b,xb, |=4+1+0=+/5

1]
Shortest distance d = |(52 _gl)'@l XBZ)| = ‘_—6 = iunits. [1]
bxb,| | N5l V5
OR
The equation of the given line is 1 = 2i —3 +21A<+7u(3§ +4j +21A<) (1)
The equation of the given plane is T. ( i —j + 1A<) =5 ..(2)
Substituting the value of r from equation (1) in equation (2), we obtain
[2§=j+2k+n(3i+4j+2k) |.(i-j+K) =5 1]
= [Gr+2)i+@n-Dj+@r+2)k |.(i-j+k)=5
=  (Gr+2)-(4-D+(Q2r+2)=5
= A=0 [2]

Substituting this value in equation (1), we obtain the equation of the line as 1= (21 i+ 212)

The point of intersection of the line and the plane is (2,—1,2) [2]

The distance d between the points (2, -1, 2) and (-1, -5, —10), is

d=y(-1-2) +(=5+1) +(=10—-2)* =9+ 16+ 144 = /169 =13 units 1]

m
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SECTION - C

11.

12.

4

We note that x°—x > 0 on -1, 0]; X —x<0on [0, 1] and X’ —x >0 on [1,2].

So by property of definite integrals, we get

2 0 1 2
I|X3—X|dX = J(X3—x)dx + J.—(x3—x)dx+ J.(x3—x)dx
-1 -1 0 1

0

J

-1

ES NI |
4 20, L2 4l L4 2
_ (X 1y (1.1 (11
- (4 2)+(2 4j+(4 %) (4 2j 1

+2=— [1]

(x’ —x)dx +I(x—x3)dx + J.(X3—X)dX [1]

Required area lies in the first quadrant within the circle x>+ y2 =1 and above the line x +y =1.

Let us first sketch the region whose area is to be found out.
This region is the intersection of the following regions {(X, y) ; x>+ y2 <1} [1]
and {(x,y) :x+y=>1}

1

Required Area = I 1 —x*dx — J.(l—x) dx [1]
=[§w/l—x2 +%sin1 x} —[x—%} [1]

(o)

w 1 )
= (———) square units. [1]
4 2
OR
Y
ol B(6,6)
5--
1
4+ C(8,4) 1]
3T+ //
2+ ///
1+ (4,DA
X' — — X
Ol 1 2 345 6 7 8 910
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. . 5
Equation of line AB = y—1=5(x—4)
= 5x-2y-18=0
1
=—(5x-18
y=5( )
Equation of line BC = y-6=(-1)(x-06)
= y=12-x
Equation of line AC = y—l=%(x—4)
= —l(3x—8)
Y7y
6 8 8
Area of A= { [ (line AB)dx + J.(lineBC)dx} ~ [ (tine AC) dx 1]
4 6 4
_16 8 18
=~ [(5x—18)dx+ [ (12—x)dx |- [ (3x ~B)dx [4]
_24 6 44
- 2 6 2\® 2 E
= l(si—lst +[12x—x—j —1(31—&() 1]
_2 2 A 2 )| 402 .
2 2 2 2
:l 5><6——18><6—5><4—+18><4 + 12><8—8——12><6+6—
2 2 2 2 2
2 2
1 3><8——8><8—3><4—+8><4
4 2 2
=%[90—108—40+72]+[96—32—72+18]—%[96—64—24+32]
:(%xl4j+10—(%x40}=7+10—10=7sq.units [Y4]
13. The given points whose position vectors are given are (1, 1, -2), (2,1, 1), (1,2, 1)
The equation of a plane passing through above three non-collinear points is
x—-1 y-1 z+2
2-1 -1-1 1+2|=0
I-1 2-1 1+2
; x—1 y-1 z+2
= |1 =2 3|=0
o 1 3
= x-DEY-G-DE+E+)(D)=0
= 9x+3y-z=14 . (1) [1]
2 and vector equation is f.(9i + 33 - ﬁ) =14 .. 2) [Y2]
% The equation of a plane parallel to the plane (1) is 9x + 3y —z=A [V2]
E
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Since, this plane passes through the point (2, 3, 7);
= Ox2)+(B3x3)-7=Ar=>A1=20
Hence, the plane is 9x + 3y —z=20 ... 2) [1]
Now, the distance between two parallel planes :
Ox+3y—z=14and 9x +3y—z=201s

20-14 | 6

Jo 3+ (17| ol
CASE BASED / DATA BASED

14.(i) Let E; = Covid person
E; — Not covid person
A = Covid PCR Test result is positive
P(E,) = Probability that person selected has covid = 0.1% = 0.001

units [1]

P(E,) = Probability that person selected does not have covid
1-P(E;)=1-0.001=0.999
P(A/E;) = Probability that the test judges covid +ve, if person actually has covid
=90%=0.9
P(A/E,) = Probability that the test judges covid +ve if the person does not have covid
=1%=0.01
P(E,).P(A/E))
P(E,) P(A/E,) +P(E,).P(A/E,)
_ 0.001x0.9
0.001x0.9+0.999x0.01

90
90+ 999

90
1089

P(E1/A) =0.083
(ii) P(Person selected will be diagnosed as covid +ve)
= P(E1) X P(A/E,) + P(E>) x P(A/E,)
=0.001 x 0.9 +0.999 x 0.01

__9% 999
100000 100000

1089
100000

P(E]/A) =

[2]

=0.01089 [2]
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