Sample Question Paper - 10
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
71'/2 [2]
1/4
1. Provethat: [ 0L de =%
0 (sinl/4 z-+cosl/4 z)
OR

Evaluate: f x3 eX dx

2 2
2. Write the order and degree of the differential equation y = w;l—z +ay/1+ (j—z) . 2l

3. For what value of' a the vectors 24 — 33 + 4k and ai + 63 — 8k are collinear? [2]
Find the cartesian and vector equations of the planes through the line of intersection of the [2]
planes7 - (i — j) +6 = 0 and 7 - (37 + 3j — 4k) = 0 which are at a unit distance from the
origin.

5. A can solve 90% of the problems given in a book and B can solve 70%. What is the probability  [2]
that at least one of them will solve the problem, selected at random from the book?
6.  An electronic assembly consists of two sub-systems say A and B. From previous testing [2]
procedures, the following probabilities are assumed to be known:
P (A fails) = 0.2
P (B fails alone) = 0.15
P (A and B fail) = 0.15
Evaluate the following probabilities.
(1) P (Z|§)
(2)P(A fails alone).
Section B

2
7.  Evaluate: f %dfc. [3]

8.  Solve the following differential equation j—z =1+2%+ y2 + m2y2, given thaty =1, whenx = [3]



10.

11.
12.

13.

14.

OR
Show that the family of curves for which the slope of the tangent at any point (%, y) on it is
dy 2’ +y? . . 2 92 _
i T given by x“ - y* = cX.

Find the value of Aso that the four points A, B, C and D with position vectors

43 + 53 + lAc, —3 — ];’ 37+ )\3 + 4dkand —47 + 43 + 4];:,respectively are coplanar.

iz _ Y 1;2 . Also, find

2 6

Find the foot of perpendicular from the point (2, 3, -8) to the line =
the perpendicular distance from the given point to the line.
OR

Find the distance of the point (—1,—5,—10) from the point of intersection of the line
F=2i —3—|—§k+)\<3% —|—43—|—21Ac>andtheplane1_°'. (; —3—1—1%) =5

Section C

3sinx—2
Evaluate; [A2922-2) <05t

5—cos? z—4sinx
Find the area common to the circle x2 + y2 = 16 and the parabola y2 = 6 ax.
OR

Find the area enclosed by the parabola 4y = 3x% and the line 2y = 3x + 12
By computing the shortest distance determine whether the pairs of lines intersect or not:
F=0G—7)+A2i+k)and7 = (2i — J) + p(i + ] — k)

CASE-BASED/DATA-BASED
The probability that a certain person will buy a shirt is 0.2, the probability that he will buy a
trouser is 0.3, and the probability that he will buy a shirt given that he buys a trouser is 0.4.

i. Find the probability that he will buy both a shirt and a trouser.
ii. Find also the probability that he will buy a trouser given that he buys a shirt.

[3]

[3]

[4]
[4]

[4]

[4]



Solution
MATHEMATICS 041
Class 12 - Mathematics

Section A
1
1.Lety = fﬁ/2 Ldﬂ) ..... @)
sin4 z4+cosd z
Use King theorem of definite integral
b _rb

[ f(x)de= [ f(la +b— z)dx

/2 cos 4 (%—z)

= Jo - - dx
sin 4 (%—m) +cos4 (%—z)
1
2 in 4 ..
07r/ %dﬁl) ........ (ll)
sin 4 x+cos4 x
Adding eq.(i) and eq.(ii), we get
1 1
fﬂ/2 cosz T : d _|_f7f/2 smz T : da:
sin 4 z+cost x sin 4 z+cost
fTr/Q cos4 w+s1n4 Z de
sin 4 az—i—cos 1z

fﬂ/Q 1dx
2y ( )o
y=17

OR

LetI= [ :11/:_3 ?jf dx, then we have
I:xgex-f3x2exdx=x3ex—3fajz3 4%;” dz
:>I:X3ex-3{x2eX-ferXdX}=X3eX—3{XZeX-Zf:}:(;;C dz}
= I =x3eX-3[x%eX-2{xe¥- [1-€" dx}]

=T =x3eX-3x%2eX+6xeX-6eX+C

= JT=x3-3x2+6x-6)eX+C
2. We have

- m_m/H();
(v-o) - aw (42’

Squaring both the sides,

2 2

d; d; d
() (i) <o (14 (2))
2 2
T (%> a(dx> 2my(d$)—|—y a =0
dy 2 dy

<%> (3;2 - a2) — 2zy (E) +y2—a?>=0
The highest order differential coefficient is 2 so,

Order of differential equation is 1
Degree of differential equation is 2
3. Here,it is given that two vectors, let p = 2 — 33 +4kand q = ai + 63 — 8k are collinear
Since the given vectors are collinear, we have, p = A\q
= 21 — 35+ 4k = Aai + 65 — 8k)



= 27 — 3] + 4k = aXi + 6)] — 8)\k
= A =2,6A=—3and -8\ =4
= A= —%anda: —4
. Given,equa equat of plane are(w% +yy + zk) - (; — 3) +6 =0and (3:; +yi+ zk) - (3; +3j— 4k) =0
= x-y+6=0and3x+3y-4z=0
Any plane through their intersection is (x - y + 6) + A(3x + 3y - 4z) = 0
= (14+3N)z+BA—1)y+4\z+6—-0
0 =1

AP BA L) (4N
= 34)\% + 2 = 36

=N =1= A=+l
Therefore, the required planes are 2x + y-2z + 3 =0and x + 2y - 2z - 3 = 0 In vector form they are
7o(2i+j—2k)+3=0and7- (i +2j—2k)—3=0.

. Let E and F be the events defined as follows:

E = A solves the problem, F = B solves the problem.

Clearly, E and F are independent events such that

P(E) = 5 = - and P(F) = -+ = —

Problem will be solved if atleast one of them solves it

Therefore, required probability = P(E U F)

=P(E) +P(F)-P(ENF)

= P(E) + P(F) - P(E)P(F) [as E and F are independent]

=P(E) + P(F) [1- P(E)]

-+l B

-9, 1 _ 97 _
=70 T 10 X 10 = 100 - 997

Which is the required solution.
. Event A fails and B fails denoted by Aand B respectively.
o P (Z) = 0.2 and P (A and B fails) = 0.15
= P(ANB)=0.15
.. P(B above) = P <§) — P(ANB)
= 015="P ('B) ~ 015
= P(B) =030
o (aE) = PAP) s g
1.P(A|B> = 0w =i 0.5

ii. P (A fails alone) = P (A alone) = P (Z) — P (Z N E) =0.20-0.15 = 0.05

Section B
2
. Let the given integral be, ] = [ —% L
& & f (z+3)(z—1)*
2
Now using partial fractions by putting, z t1 =4 4 B 4 C > e (D

(z+3)(z—1)° (+3)  (z-1) = (z-1)

AXR-12+BxE+3)X-1)+Cx+3)=x2+1
Now putx-1=0
Therefore,x =1
A(0)+B(0)+C(4)=2

1
=5
Now putx+3=0
Therefore, x = -3
A(-3-1)2+B(0)+C(0)=9+1=10

_ 5
A_s



By equating the coefficient of x2, we get, A+B =1

2+B=1

Bo1-f-1

From equation (1), we get

%_ §X Gy s (mi2)+j
fuﬁﬁlg _8f +3d+3f dw+f de
- 2(9071)

. According to the question,
Given differential equation is,

d

dy 2 2 2
= & 1(142%) +¢* (14 2?)
_ 2
= % = (1+2?) (1+y?)
y_ _
= e (1+ac )d:r
On integrating both sides, we get
1+y = [(1+2?)d
= tanly=1=x+ ?%—C’...(i)
Given thaty =1, when x = 0.
On putting x =0 and y = 1 in Eq. (i), we get

tan‘ll =C
= n'(tanw/4)=C [.tanT =1]
= C’ I

On putting the value of Cin Eq. (i), we get
1, — @ o
tan""y=x+ 3 +3
_ x® s
y—tan<m+ 5 +Z>

which is the required solution of differential equation.

OR

dy a:2+y2
We have, T =
X

2zy
Clearly, each of the function x2 + y2 and 2xy is a homogeneous function of degree 2, so the given equation is
homogeneous.
Puty =vxand W _ v—i—acﬂ
dx dx
The given equation becomes

vt = 2
S et (52 )
2 9,2 a2
S R e
= m% = _(UQU_I) = — Uffl dv = d—f [using variable separable form]

On integrating both sides, we get

Jlog|v2-1] =log x -log C4

= —log|v? — 1| — logz = —log C}

= log‘a: (v* — 1)| =logCi =z (v’ — 1) =

=>a:y—2—1 C’:>:z:y22 C
(5-1)=c=e(5) -0




9.

10.

2 .2
= ymx =C1=2?—y*=-Ciz

= z22—y?=Cz[.C=—C]

According to the question,
— “ ~ ~

Given, OA = 4i + 55 + k,

— ~ ~

OB=—j—k,

— ~ ~ ~

OC = 3i + A\j + 4k and

— R ~ ~

OD = —47 + 45 + 4k.

— — — R ~ R N ~
Now, AB=OB— OA=—j—k— (4i + 55 + k)
= —4i— 65— 2k

— — — “ N ~ N ~ ~
AC = 0OC — OA = 31+ \j+ 4k — (41 +5) + k)

= —i+(A—5)j+3k
— - =
and AD = OD — OA
— —4i4+4)+4k— (4i +5) + k)
= —8i—j+3k
— = = —
Since, vectors OA,OB,OC and OD are coplanar.
- = =
. [ABAC AD|=0
—4 —6 —2

-1 =5 3|=o0
-8 -1 3

—4(3\— 154 3) + 6(—3 + 24) — 2(1 + 8\ — 40) = 0
= —4(3A—12)+6(21) — 2(8XA—39) = 0

= —12)A+48+ 126 — 16A+78 =0

=  —28\+252=0

=A=9

We have equation of line 134;2“’ :%: 1;2’
z—4 Y _ 2—1 _

3T 3 =A

=z=-2\+4,y=6 andz=—-3\+1

Let the coordinates of L be (4 — 2),6)\,1 — 3)), then, direction ratios of PL are proportional to
(4—2X2—2,6A—3,1—3X+8)ie,(2—2A,6)A—3,9—3)\).

Also, direction ratios are proportional to -2, 6, -3. Since, PL is perpendicular to give line.
So=2(2—=20)+6(6A—3)—3(9—-3)\) =0

= —4+42+36A—-18—-274+9X =0

=49 =49=)2=1

So, the coordinates of L are (4 — 2),6\,1 — 3)\) i.e., (2, 6, -2).

P(2, 3, -8)
L

4-x y 1-z

2 6 3

Also, length of PL = \/(2 —2)2 4+ (6-3)%+ (—2+8)?
=0+ 9+ 36 = 3+/5units

Given: A point P (say) (—1,—5,—10)

OR



11.

and equation of the line r = 27 — 3 + 2k + A (3;, + 43’ + 2IA<:> 0]

equation of the plane is r. (; — 3 + I::) =

Putting the value of 7 from eq. (i) in eq. (ii),

[(2% —3‘+2k> +)\<3%+43+2k)} .(%—3+k) =

N <2%—§'+21%).<%—3+l§:) +/\(3%+4§'+2l§:>.(%—§'+l§:) _
=2+ 1+2+A3—-4+2)=5

=5+A=5

=>A=0

putting A = 0in eq. (), 7 = 27 — 7 + 2k + 0 (3% +4§'+2kz>

= F=2i—j+2k

Therefore, Point of intersection is (—2,1,2)

.". Distance of the given point P (—1,—5,—10)from the point of intersection is

V@+DP 4 (-145) + (2+10)°

=49+ 16+ 144
= 4/169 = 13 units

Let the given integral be
I= f (3sinz—2) cosx de

5—cos? m 4sinx

3sinz—2)cosz
I = f dx

1 —sin? m —4sinz
(?)smx 2)cosz

Section C

=1= dx
f 5—1+sin?z—4sinz

Substitute sin x =t
=>cos x dx = dt

Thus,
(3t— 2)
I= f 44+42— d
(3t 2)
f 4t+4
~I— f (3t 2)

Now let us separate the integrand into the simplest form using partial fractions.
B2 _ _4 , _B
(t—2) (t-2)  (t—2)°

A(t—2)+B

(t-2)°

_ At—2A+B
(-2
=3t-2=At-2A+B
Comparing the coefficients, we have,
A=3and-2A+B=-2
Substituting the value of A = 3 in the above equation, we have,
=-2 X 3+B=-2
=-6+B=-2
=B=6-2
=B=4

—2)

Y dt becomes

I_f(t—2)
:3log|t-2|-4(t%2)+0
=3log [2-t| +4(35)+ C



12.

Now substituting t = sin X, we have,

I=31log |2-sinx| +4 (5= Smx)—i—C’

To find: Area enclosed by

x2+y2=16..3)

and y? = 6ax ...(ii)

Equation (i) represents a circle with centre (0, 0) and meets X-axis (+4a,0).

Equation (ii) represents a parabola with vertex (0, 0) and axis as x-axis, Points of intersection of circle and
parabola are (2a,2+/3a), (2a,—2+/3a).

A rough sketch of curves is given as:-

¥
0, 4a 23,230

Aiza, =2,

0,-43

Required ODCO is sliced into rectangles of area y;/Ax and it slides from x = 0 to x = 2a.
Region BCDB is sliced into rectangle of area y,/\x it slides from x = 2a to x = 4a. So,
Required area = 2 [Region ODCO + Region BCDB]

=2 [f02a yrde + f;a yzda:]

=9 [ 02a 6azxdx + f;ia v/ 16a% — x2 dw]
=2[V6a (faym m)]2“+[gm+ Msinl(%)]“

[
2a
= 2\\//__ .2a-v/2a + aa? -sin (1) — 2% . /1202 — 8a? (%)
(v6a - 22a+/2a) + [(0+ 8a? -g) (a\/12a2+8a %)H
8\/3§a2 _|_4a27r— 2\/5&2 . §a2ﬂ.}
2+/3a? a’r
T 8T]

3
A= %"2 (47 + +/3) sq. units.

2|
2|
2]

OR

Equation of the parabola is
4y =3x2...(1)




13.

Equation of the line is 2y = 3x + 12 ...(ii)
In the graph, points of intersection are B (4, 12) and C (-2, 3).
4
3
S (5 x + 6) dz

Now, Area ABCD =

_ 3.2 4

= [Zw +6m] L
=(12+24)-(3-12)
=45 sq units

Again, Area CDO + Area OAB =

_ [g 1_3] !
473 | _,
= 5[64 — (—8)] = 18 sq. units
.". Required area = Area ABCD - (Area CDO + Area OAB)
=45-18 = 27 sq. units
Equation of line in vector form

Line I: r—(z—j+0k)+)\(2z—i—0]—|—k)
L1neIIr-(2f—J)—|—u( —l—J—k)

Here,

% N N A
a1 = 1— 7+ 0k
— ~ ~
a2—2z—]

b1—21—|—0j+k

bz =i+ J —k

We know that the shortest distance between lines is
- =

|(az—a1)(by xby)|

T
(a> —a1)= (20 — 3) — (i — j + OF)
(a3 —a1) = i + 0j + Ok

ik
by xby={2 0 1

11 -1

le}:(O—l)I—( 2—1)j + (2— 0)k
= by x by ——1—|-3J+2k

= /14
— =T
[(ag —ay)(by >< by )| (2 +0J+0k)(—z+3]+2k)|

— =
= |(az — 01)(51 X bz)’ =1

Substituting these values in the expression,
|(az—ay) (b xby)|

d-= ——
|b1 X by|
_ 1
\/ﬂ
= ni
d= mu ts

Shortest distance d between the lines is not 0. Hence the given lines are not intersecting.
CASE-BASED/DATA-BASED



14. Let S = Shirt, T = Trouser
P(S)=0.2, P(T) = 0.3 and P (%) = 0.4

We need to find P(SNT) and P (%)
S\ _ P(SNT)
We know, P (7) = 0

From given data, 0.4 =P (SNT) /0.3
P(SNT)=0.4 x 0.3=0.12
Also,we have,

T P(TNS) 012 _ 12 _ 6 _ 3 _
P(g)Z PE — 02 — 20— 10— 35— 06
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