Sample Question Paper - 5
Mathematics (041)

Class- XII, Session: 2021-22
TERM II

Time Allowed: 2 hours Maximum Marks: 40

General Instructions:

1. This question paper contains three sections — A, B and C. Each part is compulsory.
2. Section - A has 6 short answer type (SA1) questions of 2 marks each.

3. Section — B has 4 short answer type (SA2) questions of 3 marks each.

4. Section - C has 4 long answer-type questions (LA) of 4 marks each.

5. There is an internal choice in some of the questions.

6. Q 14 is a case-based problem having 2 sub-parts of 2 marks each.

Section A
1. Evaluate: [ cos® x sin 2x dx. [21
OR
Evaluate: [(x + 1) log x dx
2. Solve differential equation: Z—i — ycotx = cosec x [2]

3. Find the value of a for which the vector 7 = (a2 — 4) 7+ 23 — (a2 — 9) k make acute angles [2]

with the coordinate axes.

4.  Find the equation of a plane passing through the point P(6, 5, 9) and parallel to the plane [2]
determined by the points A(3, -1, 2), B(5, 2, 4) and (-1, -1, 6). Also, find the distance of this plane
from the point A.

5. If A and B are two independent events such that P (fiﬁB) = 1—25 and P (4 ﬂB) = %, then find [2]
P(B).

6. Iftwo events A and B are such that P (Z) =0.3,P(B)=04andP (AN 1_3) = 0.5, find P (%) [2]

Section B
. . 1
7.  Evaluate the integral: [ e dz [3]
. . . . . . dy ) gy [3]
8.  Verify that y2 = 4a(x + a) is a solution of the differential equation y { 1 — (E) =2z g
OR

Find one-parameter families of solution curves of the differential equation: j—z -y=x+1)e*
9. Ifa=i+j+ 2k and b = 27 + 7— 2k, find the unit vector in the direction of 6b. [3]
10.  Find the vector and Cartesian equations of the plane passing through the point (3, -1, 2) and 3]
parallel to the lines T = (—j+ 31A<) +A2i-5j— 1A<) and
P=(i—3j+k)+pu(—bi+47).
OR



11.

12.

13.

14.

Prove that the line through A (0, -1, -1) and B (4, 5,1) intersects the line through C (3,9,4) and D (-4,

4, 4).
Section C
/2
Prove that: of zcotxdx = 7 (log2).

Find the area of circle 4x2 + 4y2 = 9 which is interior to the parabola x? = 4y.
OR

Find the area between the curves y = x and y = x2
Find the vector equation of the line passing through the point (1, 2, 3) and parallel to the
planes 7 - (i —3+2l§:) :5and?-(3%+3+l;:) = 6.

CASE-BASED/DATA-BASED
In pre-board examination of class XII, commerce stream with Economics and Mathematics of
a particular school, 50% of the students failed in Economics, 35% failed in Mathematics and
25% failed in both Economics and Mathematics. A student is selected at random from the

class.

Based on the above information, answer the following questions.
i. The probability that the selected student has failed in Economics, if it is known that he has
failed in Mathematics?
ii. The probability that the selected student has failed in Mathematics, if it is known that he
has failed in Economics?

[4]

[4]

[4]

[4]



Solution
MATHEMATICS BASIC 041
Class 12 - Mathematics

Section A
1. Here,
I= [sin2xcos3xdx
= [ 2sinx cos x cos 3x dx
= [2sinxcos*xdx
Now put cos X =t
=-sin x dx = dt
= —2 [tidt
= —2 X % +c
Re-substituting the value of t = cos x we get,
N —2 c;s5 e
OR
LetI= [(x + 1) log x dx, then we have

I=logx [(x+ 1 dx- [ (1) (z+ 1)dz) dz
2 2

- (%%—x)loga:—f%(%—l—x)dm
2 1

= <“’7 +w>logx- 5 [zdz — [dx

_ (2 1 z2

= (7 +$>10gX- 7 X 7-X+C

1= (2 +z)1 2 4z)+C

=\5 +z)logx-| T+
2. Given that% — ycotx = cosecx

It is linear differential equation.

Comparing it with 3—5 +py=Q

P=-cotx, Q =cosecx

LF. = e/ Pz
e Jcotzdz
= ¢~ |log|sinz|
= cosec X
Solution of the given equation is given by,
y(IF.) = [Qx (1.F.)dz+c
Yycosecr = fcos ecx X cosecrdr + ¢
y cosecx = [csc? zdz + ¢
ycosecX=-cotx+cC
3. We know that, For vector 7 to be inclined with acute angles with the coordinate axes, we must have,
7.i>0,7-j>0and7.k>0
=7-i>0and7 k>0 7.j=2>0
=(a%-4) >Oand—(a2—9)>0[',' ri=a®>—4and7 k= — (a® - 9)]
=(@-2)a+2)>0and(a+3)@a-3)<0
= a<-2o0or,a>2and-3<a<3
=ac€(-3,-2)U(2,3)
4. We have a vector n normal to the plane determined by the points A (3, -1, 2), B(5, 2, 4) and C(-1, -1, 6) is given

L — —
byn = AB x AC



. k

— J L

x AC=| 92 3 =127 — 165 + 12k
-4 0 4

Clearly, n = 127 — 163 + 12k is also normal to the plane passing through P(6,5, 9) and parallel to the plane
determined by point A, B and C. So, its equation is F-h=a-nanda=6i+5; + 9k
or, 7 - (12 — 165 + 12k) = (124 — 165 + 12k) - (67 + 55 + 9k)
or, T - (122 — 16] + 12k) = 72— 80+ 108
or, 7 - (3 — 47 + 3k) = 25
The cartesian equation of this plane is 3x - 4y + 3z = 25
Hence The required distance d of this plane from point A(3, -1, 2) is given by

d— 3x3—-4x—-1+3x2-25| _ 6
- J/OT1619 oV
.Let: P(A) =X, P(B) =y
P(ANB)=
2
= P(A) x P(B) 3
= (1—z)y= 12—5..(1)
P(ANB)=1

= P(A) x P(B) = ¢
=1-y)x-= % ..(if)
subtracting (i) from (i), we get,

putting the value of x in (ii), we have,
1 1
V+3)1-v)=3
= 30y%-29y+4=0
>Y=50%
. According to Baye's Theorem
P(BN(ANB
P( _B_): ( ﬂE rj )
ANB P(ANB)
__ P(Bn(AuB))
~ P(ANB)
__ P(BN(AUB))

~ P(AnB)
P(BU(AUB))

P(ANB)
Now BUB=U = d)
so P(BU (AU B)) =
Therefore P( )

Section B
. Let the given integral be,

- f m\/l—&-m
_ f " 1dm
rlgl, [Tan
"~ 1da:
zn,/14+x"
Putting x" = t
= nxMldx = dt
= " ldx = 4

n

1
wI= ft\/ﬁ
let 1+t =p?



:>dp—2pdp

_ 1 f 2pdp
(p*~1)p
_ 2
= f - 12
=2 1
==X log‘pﬂ)—l—C
_ JIFi-1 )
= wlog| 77|+ €
1 V14zn—1
=lo { Niz=s) { +C
. The given functional relation is,
y% = 4a(x + a)
Differentiating above equation with respect to x
dy _
2y dz

Substituting above results in

dy\2\ _ o dy
y(l—(%>>—2wd ,we get,

= (0 = 0,which is true.

2
.. y% = 4a(x + a) is the solution of y (1 — (Z—i) ) — 2, Y

OR
The given differential equation is,

—-y=x+1)e*X

dy y_<z+1> =z
- I
dz T T

It is a linear differential equation. Comparing it with,
dy
7 TPY=Q

_ 1 _ [ z+1 —z

Solution of the equation is given by,
yx (LF)= [Q X (LF)dx+c

(3= () e x (F)do o

)=
(%—i— —) Fdx+c
=t

y(—%)=f<—%+t%> etdt+c

[Since [ {f(x) + f'x)} eX dx = f (x) e¥ + c]

¥y _ 1 .x
— = ce¥+c



y =-(e*+cx)

y =-eX+c1x,wherec; = —c
9. We have,

a=1+j+2k

b=2i+]—2k

We need to find the unit vector in the direction of 6b.

First, let us calculate 65.

As we have,
b=2i+]j—2k

Multiply it by 6 on both sides.
= 6b=6(2i + j — 2k)

For finding unit vector, we have the formula:

6b = 2
6D
Now we know the value of 6b, so just substitute the value in the above equation.
— 6h = 12}+617121A<
|121+67—12k]|

Here, |127 + 67 — 12k| = \/122 + 6%+ (—12)2

S 12i46j—12k
= 6b = Vv144+36+144

o 12i+6j-12k
= 6b = —A T
— 6h = 121+f;—12k
Let us simplify.

~  6(2i+j-2Kk)
= 6b = —
— 6b — 21+£]))f2k
Thus, unit vector in the direction of 65 is 2”;7%.

10. We know that (7 — 5)(5 xc)=0
Hered = 3i — 5 + 2k
b=2i—5j—kandc¢ = —5i +4j
ik

- -5 —1]- 2 -1~ -2 —=5]- - A >

Now, b X ¢ = -5 —1|= 1 — ) + k=4i+55— 17k
25 45 01 ‘40 ’—5 0]‘—54 g

—

Therefore the required equation is (r — a) - (b x ¢) = 0

= [(z—3)i+ (y+1)j+ (z— 2)k] - (43 + 55 — 17k) = 0
= 4x-3)+5(y+1)-17(z-2)=0

= 4x-12+35y+5-172+34=0

= 4x+5y-172+27=0

This is the Cartesian of plane

The required vector equation of the plane is 7 - (42 +5j— 17]%) +27=0
OR
The equation of line throughA(0,—1,—1) and B(4,5,1) is
20 _ ytl _ =41
4-0 5+11_ 1+1
e T oyl Al
le. 7= %= 5 1
Equation of line through C'(3,9,4) and D(—4,4,4) is
z—3 _ y-9 z—4

—-4-3 7 4-9 0




ie, 22 =12 = 24 G
We know that, the lines
x;ﬂﬁl — y;1y1 — Z;Zl and
m;m = y;;;z = _;2 will intersect,
T2 —T1 Y2—Yr 22— 21
i) a by aa |=0
a b2 c2
.. The given lines will intersect, if
3-0 9—(=1) 4—(-1)
4 6 2 =0
-7 -5 0
Now,
3—0 9—(—1) 4—(—1) 3
4 6 2 =1| 4
-7 -5 0 -7

— 3(0 4 10 — 10(0 + 14) + 5(—20 + 42)

=30—-140+110=0

Hence, the given lines intersect.

10 5

6 2

-5 0
Section C

11. To solve this we Use integration by parts that is,

IxIIde=1(IIde— [LI([IIdz)dx
dz

= mfcotmdm—fdiw ([ cotz dz)dx

y = (zlog sm ),

Let, I = f02 logsmmdm e (D

fo log sin zdx

Use King theorem of definite integral

ff da:—ff (a+b—z)dx
I:fO logsin (% — z)dx

I= [ logcoszdz
Adding eq. (i) and (ii) we get,

2] = [ logsinzdz + [,* logcoszdx

2] — f(); log 2sin:c2cos:v dx

2] = [;? logsin2z — log2dx
Let,2x =1t

= 2dx =dt

Atx=0,t=0
Atz=F,t=m

21 = %fgw logsintdt — Zlog2

2] = %fOE logsin zdx — log2
2I =1— Flog2

I= fo logsma:dac = ——log2
y= (:Blogsmw fo log sin zdz
y = 3logsin = ( 2log2)

y = log?2

Hence proved..



Solving the given equation of circle, 4x? + 4y? = 9, and parabola, x? = 4y, we obtain the point of intersection as

B(v2,1) and D(—y/2, 1)
It can be observed that the required area is symmetrical about y-axis.
. Area OBCDO =2 X Area OBCO
We draw BM perpendicular to OA.
Therefore, the coordinates of M are (\/5, 0)
Therefore, Area OBCO = Area OMBCO - Area OMBO
V2 [O-det) o \/§w_2d

0 4
LV da?de— L [ e
V2 1v2
%[m 9 — 4z2 + in~* 2;’] —% %]0
_1 22
=i[\/7\/ —8+ 2sin! } = (v2)?
V29 —1M V2
—\%—l—gsm 2\3/5— 5
- V4 9ain—1
T 12 —\ZSSI *
1 -1
5( +_ 3 ) ) )
Therefore, the required area OBCDO = 2 X % [% + %sin’1 27\/2] = [% + %sin
OR
Equation of one curve (straight line) isy = x .....(1)
¥
’

v
v

Equation of second curve (parabola) is y = X2 ... (ii)

Solving eq. (i) and (ii), we getx=0o0rx=1 and y=0ory=1

.". Points of intersection of line (i) and parabola (ii) are O (0, 0) and A (1, 1).

Now Area of triangle OAM

= Area bounded by line (i) and x - axis

1 1 N
= |[ydz| = |[zdz| = (%)
0 0 0

—1_g=1 i
= 5 — 0= 5 squnits

Also Area OBAM = Area bounded by parabola (ii) and x - axis

_12V2
3

Sq. units.



13.

14.

w

1 1
[ydz| = |[2%dz
0

1
-(5)
0 /0
= %—0: % sq. units
.". Required area OBA between line (i) and parabola (ii)
= Area of triangle OAM - Area of OBAM
_1_ 1 _ 32

— 1 ;
5~ 3= g — g Sd units

Suppose the required line is parallel to vector B

Which is given by b = b1 7 + b2 j + b3k

We know that the position vector of the point (1, 2, 3) is given by
a=1+2j+ 3k

The equation of line passing through ( 1, 2, 3) and parallel to b is given by
r=a+\b

¢F:(®+ﬁ+ﬁm+x(mi+@}+@@"n)

The equation of the given planes are

7.(i —j+2k) =5 ..(3D

and 7. (37 + j + k) = 6 ...(ii)

The line in Equation (i) and plane in Eq. (ii) are parallel.

Therefore, the normal to the plane of Eq. (i) is perpendicular to the given line
(i =G+ 2k) - (br + b+ bok) =0

Similarly, from Eqgs. (i) and (iii), we get

(3i +j+k).(b1i +sz+b3k) =0

= (3b1—|—b2—{—b3)=0 ...... w)

On solving Equations . (iv) and (v) by cross-multiplication, we get

by _ by _ bs
(-1)x1-1x2 ~ 2x3—1x1 ~ 1x1-3(—1)
bk _ b

-3 5 4
Therefore, the direction ratios of b are (-3, 5, 4).
b:—3r+w+4krb:bn+mj+mﬂ
On substituting the value of b in Equation (i), we get
7= (i+ 25+ 3k)+ \N(—3i + 5] + 4k)
which is the equation of the required line.
CASE-BASED/DATA-BASED

Let E denote the event that student has failed in Economics and M denote the event that student has failed in

Mathematics.
50 1 35 7 25 1
i. Required probability = P(E | M)
_Hmm_"i_lxﬁ_é
- PM) z A S
ii. Required probability = P(M | E)
_ P(MNE) _
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