Class — XllI
MATHEMATICS- 041
SAMPLE QUESTION PAPER 2019-20

Time: 3 Hrs. Maximum Marks: 80

General Instructions:

(i)
(ii)

(i)

All the questions are compulsory.

The question paper consists of 36 questions divided into 4 sections A, B,
C, and D.

Section A comprises of 20 questions of 1 mark each. Section B comprises
of 6 questions of 2 marks each. Section C comprises of 6 questions of 4
marks each. Section D comprises of 4 questions of 6 marks each.

(iv)  There is no overall choice. However, an internal choice has been provided

v)

in three questions of 1 mark each, two questions of 2 marks each, two
questions of 4 marks each, and two questions of 6 marks each. You have
to attempt only one of the alternatives in all such questions.

Use of calculators is not permitted.

SECTION A

Q1 - Q10 are multiple choice type questions. Select the correct option

1 If A is any square matrix of order 3 x 3 such that |A| = 3, then the value of 1
|adjA| is ?
@3 ()3 @© 9 (@27

2 Suppose P and Q are two different matrices of order 3 nand nx p , then 1
the order of the matrix P x Q is?
(@ 3xp (b) px3 (c)nxn (d) 3x3

3 If (21 + 6§+ 27K) x (i+ pj + gk) = 0 ,then the values of 1
p and q are ?
(2) p= 6 ,0=27(b)p=3,4=>" (¢) p=6,4= > (d) p=3 ,q=27

4 If A and B are two events such that P(A)=0.2 , P(B)=0.4 1
and P(A U B)=0.5, then value of P(A/B) is ?
(@)0.1 (b)0.25 (c)0.5 (d)0.08

5 The point which does not lie in the half plane 1
2x+3y—12<0is
(@ (12) (b)(21) € (23) (d)(=3.2)

6

. . 2 _ _ .
If sin~1x+ sin 1y:?ﬁ,then the value of cos™*x +cos™ 1y is 1

@5 (b)ye)5(d) ©




7 An urn contains 6 balls of which two are red and four are black. Two balls
are drawn at random. Probability that they are of the different colours is
2 1 8 4
@zb) @ A
8 f dx
V9 — 25x2
(@) sin~t (SB—X) + c(b)§ sin™1 (SS—X) +c
1 3+5x 1 3+5x
© 3109 (3555) + e@5slog (357) +e
9 What is the distance(in units) between the two planes
3x + 5y +7z = 3and 9x + 15y + 21z = 97?
6
(@) 0(b) 3(c) =(d) 6
10 The equation of the line in vector form passing through the point(—1,3,5) and
parallel to line x;—s = yT_‘*,z =2.is
(@ 7= (-1+3j+5k)+A(21+3j+Kk).
(b) 7= (=1+3j+5Kk)+A(2i+3))
() *=(21+3j—2k)+A(-i+3j+5k)
(d) 7= (2i+ 3j)+A(~i+ 3]+ 5k)
(Q11 - Q15) Fill in the blanks
11 If f be the greatest integer function defined asf(x) = [x] and g be the modulus
function defined as g(x) = |x| , then the value of g of (— 2) is
12 x%-1
If the functionf (x) = { Toowhen x#El g given to be continuous at
k when x=1
x = 1, then the value of k is
13 1 2119_15 .
If[2 1] [y] = [4] ,then value of y is .
14 If tangent to the curve y2 +3x—7 =0 at the point (h, k) is parallel to line
x—y =4 thenvalueofkis _ ?
OR
For the curve y = 5x — 2x3 |if x increases at the rate of 2units/sec, then at
x = 3the slope of the curve is changing at
15 The magnitude of projection of (2i —j+Kk) on (i — 2j + 2k)is
OR
Vector of magnitude 5 units and in the direction opposite to 21 + 3j — 6kis___
(Q16 - Q20) Answer the following questions
16 Check whether (I + m + n) is a factor of the
I+m m+n n+|
determinant| n I m |or not. Give reason.
2 2 2
17 Evaluate
f_zz(x3 + 1)dx.
18 Find f3+3 cosx

x+sinx




OR

Find [(cos?2x — sin?2x)dx

19 Find [ xe(*+**)dx.
20 Write the general solution of differential equation j—i = eXty
SECTION - B
21 . _1 (sinx+cosx) | _m o
Express sin (—ﬁ ) :where L <x<.in the
simplest form.
OR
Let R be the relation in the set Z of integers given by
R ={(a, b) : 2 divides a — b}.Show that the relation R transitive? Write the
equivalence class [0].
22 — a2 - ey dy 5 _
If = ae“* + be™* , then show that 2 dx 2y =0.
23 A particle moves along the curve x? =2y . At what point, ordinate
increases at the same rate as abscissa increases?
24 For three non-zero vectors 3, band ¢, provethat [6-b b-¢ ¢-d]=0
OR
Ifd+b+¢=0andldl =3,|b| =5,I¢| = 7, then find the value of
d.b+bi+C.d.
25 Find the acute angle between the Iinesxg;4 = y:—s = % andXT_1 = % = Z+51°
26 A speaks truth in 80% cases and B speaks truth in 90%cases. In what
percentage of cases are they likely to agree with each other in stating the
same fact?
SECTION-C
27 Let f: A - B be a function defined as f(x) = Z;C_Jr:, whereA = R —{3}and
B = R — {2}. Is the function f one —one and onto? Is finvertible? If yes, then
find its inverse.
28 d oy
IfvV1—xZ+,/1—y2 =a(x—y), then prove thatd—Z:% .
OR
If x = a(cos 20 + 20sin20) and y = a(sin 20 — 20 cos 20) ,
. d2y _T
flndﬁ ate = o
29 Solve the differential equation

xdy —ydx =/x% +y?dx.




30 Evaluate fflx2 — 2x|dx.

31 Two numbers are selected at random (without replacement) from first 7
natural numbers. If X denotes the smaller of the two numbers obtained,
find the probability distribution of X. Also, find mean of the distribution.

OR
There are three coins, one is a two headed coin (having head on both the
faces), another is a biased coin that comes up heads 75% of the time and
the third is an unbiased coin. One of the three coins is chosen at random
and tossed. If It shows head. What is probability that it was the two headed
coin ?

32 Two tailors A and B earn %150 and %200 per day respectively. A can stitch
6 shirts and 4 pants per day, while B can stitch 10 shirts and 4 pants per
day. Form a L.P.P to minimize the labour cost to produce (stitch) at least
60 shirts and 32 pants and solve it graphically.

SECTION D
33 Using the properties of determinants, prove that
+2? x x?
y? (z +x)? y? | =2xyz(x +y +2z)3.
z? 22 (x+y)
OR
2 3 4
IfA=11 -1 Ol, find A~1. Hence, solve the system of equations
0o 1 2
x—y=3,;
2x+ 3y +4z =17,
y+2z=7

34 Using integration, find the area of the region
{(xy): x> +y2 <1, x+y>1 x>0,y>0}

35 A given quantity of metal is to be cast into a solid half circular cylinder with
a rectangular base and semi-circular ends. Show that in order that total
surface area is minimum, the ratio of length of cylinder to the diameter of
semi-circular endsis m: w+ 2.

OR
Show that the triangle of maximum area that can be inscribed in a given
circle is an equilateral triangle.

36 Find the equation of a plane passing through the points 4(2,1,2) and

B(4,—2,1) and perpendicular to planet. (i — 2k) = 5. Also, find the
coordinates of the point, where the line passing through the points (3,4,1)
and (5,1,6) crosses the plane thus obtained.
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SECTION A
1 () 9 1
2 @ 3xp 1
3 (b)p=3.0=> 1
4 (b)0.25 1
S (c) (23) 1
6 I 1
D
7 8 1
©)
8 1ain-1(5x 1
(b) ZSin (3)+c
9 @ o 1
10 (b) ¥ = (—i+3j+5k)+ A(2i + 3§) 1
5
i )ac=2 1
12 2 1
13 y=2 1
14 -3 1
2
OR
decreasing at rate of 72 units/sec.
15 2 units 1
OR
5 o
?(—21 - 3j+ 6Kk)
16 [+m+n m+n+l n+l+m
ApplyR, - R, + R, n I m
2 2 2
11 1
=2(+m+n)in | m ; yes (I + m +n) is afactor 1
2 12 L 1 2
17 f_z(x3 + 1)dx:f_2(x3)dx + f_z ldx =I; + I,
=0 +[x]2, (As I, is odd function)
=242 1
=4




18

Let x+sinx=t

So (1+cosx)dx =dt
IZSI% = 3log|t| + ¢ = 3log|(x + sinx)| + ¢

or directly by writing formula

f'(x)
dx = loglf(x)| + ¢
f(x) ol
OR
[ cos 4x dng +c
19 let (L+x?)=t
SO 2xdx =dt
=I=>[efdt =iet+c =2e(+) 4c
2 2 2
20 dy _
—_= y
e
= — = e*dx
integrating both sides
> —eY+c=¢*
>e*+eV=c
SECTION B
21 _ :..—1(sinx  cosx . _m s
o (B ) Eex
:sin‘l(si xcos£+cosxsin£) if —S+i<x+-<T+T
4 4 4 4 4 4 4
=sin~1 (sin (x + %))if 0< (x + %) <~ i.e. principal values
_ T
=(x+%)
OR
Let 2 divides( a- b) and 2 divides (b - c) : where a,b,c € Z
So 2 divides[(a-b) + (b — c)]
2 divides (a — ¢): Yes relation R is transitive
[0]={0,+2,+4,%6,...}
22 y=ae**+be*.................(D)
ﬂ — 2X __ —X
o 2ae be™ ... (2)
d
d—{ = 4ae** +be™* ... (3)
putting values on LHS
_dy _dy
e T a Y

=(4ae?* + be*) — (2ae?* — be™¥) — 2(ae?* + be™¥)
=4ae?* + be™* — 2ae?* + be™* — 2ae?* — 2be~*
=0




23 x2=2y ... 1)
& _ody - dy _ dx
= 2x-=2—- (given --=—) 1
2 dx 2dx
= 2X—=2—
Xat~ “at
=x=1
from (1) y:§
SO point is (1%) 1
24 =(@-b){(b-2)x (-3}
=(@-b).{bxé-bxda—Exg+exd
=(@-b).{bxé-bxa+exa .. @x&=0) 1
=(@-Db).{bxe+dxb+¢x3d
= a(bx¢)+4 (axb)+d € x&) —b.(bx¢) —b.(@xb) —b.(Ex3)
=3 (bx%)+0+0—0—-0—b. (€ x3)
=3 (bx¢)—b.(Ex3) 1
=0
(STP remains same if vectors 3 b ¢are changed in cyclic order)
OR
(G+b+¢).(@a+b+&)=0 L
:>aa+ab+ac+ba+53+5.8+8.d+8.5+88:0
= lal>+|b|” +122 +2(a.b +b.¢+&.a) =0
=32 +52+72+2(@b+b.¢+8.d) =0 1
= 2(@.b+b.é+¢.d) = —(9 + 25 + 49) 2
= (d.b+b.¢+¢éd)=—— =
2 2
25 Vector in the direction of first line b = (31 + 4j + 5K)
Vector in the direction of second line  d = (41 — 3j + 5k)
Angle 6 between two lines is given by cos 8 = |§|'|da,|
31+ 4) + 5Kk). (41 — 37 + 5k
cosg = 14 A)(‘A ] ) 1
|(31+ 4 + 5K)|| (41 — 3j + 5K)|
12-12+25
= cosf =
V9 +16 +25v9+ 16 + 25
P 25 1
= c0s 0 = -
V50150 2
0 ==
= C0S > .
g=12 >
=0=—
3 2
PAs =5  PB=—5 =1
26 100 5 100 10 o
P(Agree)=P(Both speaking truth or both telling lie) 1

=P(AB or AB)




= P(A)P(B)orP(A)P(B)

&)+

_36+1 _ 37
T 50 50
=22 =74% 1
100
SECTION C
27 _ _ 2x+3
Lety =f(x) = — ..() 1
Letxl,xZeA:R—{S} E
Let f(x1) = f(x2)
2x1 +3 ZXZ +3
= =
X1 — 3 Xy — 3
= (2x, +3)(x; —3) = (2x, + 3)(x; — 3)
= (2xyxy — 6x; +3x, — 9) = (2x;x, — 6x, +3x, — 9)
= —6x; + 3x, = —6x, +3x;
= 9x; = 9x,
= X1 = X
Now f(x1) = f(x2) = x1 = x3 1
so f(x) is one-one
For onto
_2x+3
YTXZ13
=>xy—3y=2x+3
=>xy—2x=3y+3
=>x(y-2)=3(y +1)
— 30+
=>x= -2 PN %)
equation (2) is defined for all real values of y except 2 1
i.ey € R—{2} which is same as given set B = R — {2} 1=
(co-domain=range) 2
Also y = f(x)
3y+1
00 = f< (v )>
y-2)
3(y+1)]
+3
[(y 2) : _2x+3
3090 4 (smce f(x) = _3)
(y-2)
2By +3)+3(y—2) 9y
3y+3—-3y+6 9
Thus for every y € B,there exists x € A such that f(x) =
Thus function is onto. 1
Since f(x) is one-one and onto so f(x)is invertible.
Inverse is given by x = f~1(y) = %
28 Vi—-x2+1-yZ=a(x-y)
Letx =sin4 , y=sinB }
V1 —sin24 ++/1 —sin2B = a(sin A — sin B) 2
cosA +cosB = a(sinA —sinB)
1

A+ B A—B A+B\ _ (A—-B
=>Zcos( )cos( 5 ):2acos( > )sm( )

zcos(A_B)—asin(A_B)
2 ) 2

2 2




= A—-B=2cot™la
=sin"lx—sin"ly=2cot la
differentiating w.r.t. X

1 1 dy

= — — =
Vi-x% J1-yzdx

dy 1-—y?
= — =
dx 1—x2

OR

NI =

x = a(cos 20 + 20'sin 20)
dx _ _
>3 a(—2sin 20 + 2sin 20 + 46c0s 26)
= % = a(46c0526)................. 1)

y = a(sin 26 — 26 cos 26)
d
= d_)e/ = a(2cos26 + 40 sin26 — 2cos 26)

> = a(405in260)..........c......(2)
using (1)and (2)
dy a(46sin26)

dx  a(46cos 20)
dy sin20
= —= =
dx cos260
Differentiating again with respect to x, we get

d?y de
i 2 560229.&

d’y 2 228 !
>—= S —
dx2 sec a(46cos 20)

d? 1
d—)zl] = 2 sec? E.
X -

n 4 a(4gcosg)
8v2

ma

tan 20

NI =

NI =

29

d
KoY =Y
d
:xd—i:y+,/x2 +y?

dX - g ttnrrmrrmseessesssessasassaiesesae
differentiating with w.r.t. x
dy N dv
> — = -
dx v xdx
putin (1)




dv  vx +Vx?% + v2x2

S>v+x—=
dx X 1
dv x(v + 1+ v?)
S>v+x—=
dx x
dv
:xa—v+\/l+v2—v
dv
=X = V1+v?
dv dx
> =—
Vi+vZ o«
integrating both sides
= f - .
Vitoz J x 1
= log (v +./1+ v2) =logx +logc
= log (v +4/1+ vz) log cx
:(v+ l+v2)—cx
y "\ _ 1
= p + [1+ (;) =cx 2
= y+x2 +y2 = cx?
30 Consider I:fflx2 — 2x|dx 1
x? — 2x] = —(;c2 —2x) when 1<x<2
(x*—2x) when 2<x<3
I:flzlx2 — 2x|dx +f23|x2 — 2x|dx
I:flz—(x2 — 2x) dx +f3(x2 — 2x)dx 1
x3
L i !
—_(_* 4
1= ( 3T 3) * (3) 1
_6 _
==
31 Let X denotes the smaller of the two numbers obtained
So X can take values 1,2,3,4,5,6 }
P(X=1is smaller number) 2
6 -2
P(X= 1)— e, =5=3
(Total cases when two numbers can be selected from first 7 numbers
are 7,)
7)== =52
P(X—2)—7C2 =
=3 =% =4
P(X—3)— C2 =
3_1
P(X= 4)— C2 =5=7
2
P(X= 5)— C2 =
1
P(X= 6)— o = 2

IR 2 3 4 5 6




Di 6 5 4 3 2 1
21 21 21 21 21 21 1
DiX; 6 10 12 12 10 6 2
21 21 21 21 21 21
= -6 ,10,12, 12, 10,6 _56_8 1
Mean =X p;x;= ata ta T a T at AT a s
OR
Let E; = event of selecting a two headed coin
E; = event of selecting a biased coin, which shows 75% times Head
E; =event of selecting a unbiased coin.
A = event that tossed coin shows head. 1
1
P(E1) = P(Ez) = P(Eg) = § 1
.P (A/El) = P(coin showing head given that it is two headed coin) 2
=1
P (A/Ez) = P(coin showing head given that it is a biased coin)
_ 75 3
100 4
P (A/Eg) = P(coin showing head given that it is unbiased coin) 1
1
2
By Bayes theorem
P (gettingtwo headedcoin when it is known that it shows Head)
A
p (E1 A) — P(El)P( /E1)
A A A
P(EP (g, ) + P(EIP (4, ) + P(EDP (V)
1 1
1 1 1 —_
:1 :Xi 1.1 :1 §X311 :1%:3 2
iy S(154) 39

Required probabilityz%

32

Let tailor A works for x days and tailor B works for y days
Objective function :
To minimize labour cost Z = 150x + 200y (in )
Subject to constraints
6x + 10y > 60 i.e. 3x+5y > 30
dx+4y>32 ie. x+y=>8

x=20,y=0
consider equations to draw the graph and then we will shade
feasible region

3x+5y =230
x+y=28

NI -




o
corner points of feasible region are A(10,0),B(5,3) and C(0,8)
Value of Z at these corner points

Point Z = 150x +200y (inX)
A(10,0) =1500+0=1500

B(5,3) =750+600=1350 (minimum)
C(0,8) =0+1600=1600

So minimum value of Z is ¥1350 when tailor A works for 5 days and
tailor B works for 3 days.

To check draw 150x + 200y <1350 i.e 3x+4y <27

As there is no region common with feasible region so minimum

value is %1350 1
SECTION D
33
+2? «? x?
LHS=| y? (z +x)? y?
z? 22 (x+y)
Apply C; » C, — €, C3-> (53— C
(y+2)* x*-(y+2? x*—(y+2)? 1
=l ¥ @E+x)?-y? 0
72 0 (x +y)? — 22
(y+2)? (a+y+2)x-y-z2) (x+y+2)(x-y-2) 1
= ¥ (Etx+y)z+x-y) 0 N
72 0 x+y+2)(x+y—2)
Taking (x + y + z)common from C,as well as C;
y+2? (x—-y—2) (x—y—2)
=(x+y+2)* y*  (z+x-y) 0 1
72 0 (x+y—-2) =

Apply Ry > Ry — R, —R;3

2yz -2z =2y
=(x+y+2)?|y* (@+x-y) 0
z? 0 (x+y—2)




Apply C, -y C, and C3 —» z C;

|2z —2yz —2yz 1
=7(x+£2) ¥ (yz+yx—y?) 0
z? 0 (zx + zy — 2z2)
Apply C, —» C,+C,and C; — C5+C;
, 2yz 0 0
:% y2  (yz+yx) 2 1
z? 72 (zx + zy)
expanding along Ry
=((x+§%)2) 2yzl(yz + yx)(zx + zy) — y*2°]
=2(x +y +2)*[xyz® + x?yz + xy?z + y?z? — y?z?]
=2xyz(x +y+2z)?’(x +y +z) 1
=2xyz(x +y + z)3
OR
2 3 4
*A=[1 -1 O
0 1 2
1
IAl=2(-2)-3(2-0)+4(1-0)=-6%#0
~ A lexists
Cofactors
A =2 App =2 Az =1
A21 - 2 A22 = 4 A23 = _2
A31 =4 A32 =4 A33 = -5 2
-2 -2 17
AdjA=|-2 4 =2
4 4 -5
-2 -2 4
AdjA=(-2 4 4
1 -2 -5
; -2 -2 4
AdjA 1 1
Al= |T{| = —_6 -2 4 4 l
1 -2 -5
System of equations can be written as AX = B 1
2 3 4 X 17 >
WhereA=1]1 -1 O ,X:[y],Bz 3
0 1 2 z 7
Now AX = B
=>X=A"'B

1[-2 -2 417
:X:—_B -2 4 4 3
1 -2 5117




1 [—34—-6+28
:X:_—B —34+ 12+ 28
17-6-35
1 —12]
>X=—| 6
6] 24
l1
X 2 2
=>X=|yl=|-1
z 4
=>x =2, y=-1, z=4
34 x2+y2=1.......ccoeeeen(1)
X+y=1l.....cciviiennnn(2)
solving (1) and(2)
X2 +(1-x)=1
X +x2—-2x+1=1
2x2—-2x=0
2x(x—1)=0 1
x=0orx=1
Yo
B
C
> Ry, - 1
3 (’j\/
b
Required area = shaded area ACBDA
=area(OACBO)— area(OADBO) 1
1
:fo (YCircle - YZine)dx
1 1
f v1—x2dx —f (1—x)dx
0 0 11
1 1 —
g o] 2
2 2 0 21p
(0+33)-o]-[(2-3)
2'2 2 l1
G - %) square units 2
35 Let r be the radius and hbe the height of half cylinder
Volume :§ mr?h = V(constant)................. (1)
1
5 (fig)

10




Total surface area of half cylinder is
S=2(2mr? )+ mrh +2rh....ces . (2)
From (1) put the value of h in (2)

S=(nr?) +nr (%) +2r (%)
S=(nr?) + G) % + ZV]
d

L= @m)+(3)[E+ar] 3)

For maxima/minima % =0
-1\ 4V

= (2nr) + (—2) [— + ZV] =0
T T

- o= ()21

3 2+m
= r ZV[ ]
T

TL'2T3

V:mz PPN (- 3]
From (1) and (4)
mw2r3

T+2

= Enrzh =
h T
= — =
2r m+2
= height:diameter = m.mw + 2
Differentiating (3) with respect to r

d?s 2 [4v - "
== 2m) + (T—3) —+ ZV]:posmve (as all quantities are +ve)
S0 S is minimum when

height: diameter = m:mw + 2
OR

Let 2r be the base and h be the height of triangle ,which is inscribed
in a circle of radius R

Area of triangle% (base)(height)
A =@r)(R) =1h..........Q1)

Area being positive quantity, A will be maximum or minimum if A2 is

1
E(flg)

11




maximum or minimum.

Z=8=12h%iiiree(2)

Now Intriangle OLB BIL? = 0B? — 012

In AOBD

Z=A2=r2h2 r2=R?—(h—R)?>=1r? =2hR — h?
put in (2)

Z = h?*(2hR — h?)
= Z = (2h®R — h*)

az
:E:6h2R—4h3...............(3) 1
For maxima/minima Z—i =0 2
= 6h?R —4h3*=0
= 6R = 4h(h + 0) L
" 3R
> h=—
2
differentiating (3) w.r.t. h
2 1
—— = 12hR — 12h?
e
d*z 15 (SR) R 12 (SR)Z
= — = _— — N
dh?|, sr 2 2
2
= 18R? — 27R? = —ve
S0 Z=A? is maximum when h = %
= A is maximum when h :§ 1
2
when h =2 12 = 2pR — 2 = 2R % — ()
2 2 2
2
rz = Si
4
_ V3R
T2
h 3R
s
tand =—=-—2-=+/30 ==
T @ 3 1
2
Triangle ABC is equilateral triangle
36 Let P(x,y,z) be any point on the plane in which A(2,1,2) and B(4,—21)lie
= AP and ABlie on required plane. 1
Also required plane is perpendicular to given plane 7. (i — ZR) =5
~normal to given plane n; = (i — ZR) lie on required plane.
= ﬁ,ﬁandn_{ are coplanar.
WheredP = (x — 2)i+ (y — 1)j + (z — 2)k 1
AB ==21-3j—k
=Scaler triple product [AP 4B 7;] =0
1

12




x—2 y—1 z-2
>| 2 -3 -11=0
1 0 -2
>@x-2)6-0)-(y-1D(-4+1)+(z—-2)(0+3)=0
=26x—-12+3y—-3+3z—-6=0

=2>2x+y+z="7...cco..cevennn (1)
Line passing through points L(3,4,1)and M(5,1,6) is
> ==, )

=General point on the line is Q(24 + 3,-31+ 451+ 1)
As line (2) crosses plane (1) so point Q should satisfy equation(1)
2221+ 3) + (=31 +4)+(BA+1) =7
IA+6—-31+4+51+1=7

61=—4
e 2
-3

o(-2+32+4-2+1)=0(6,-2)

13
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General Instructions:

(i) All the questions are compulsory.

(i) The question paper consists of 36 questions divided into 4 sections A, B,C and D.

(iii) Section A comprises of 20 questions of 1 mark each. Section B comprisesof 6 questions of 2 marks
each. Section C comprises of 6 questions of 4marks each. Section D comprises of 4 questions of 6
marks each.

(iv) There is no overall choice. However, an internal choice has been providedin three questions of 1
mark each, two questions of 2 marks each, twoquestions of 4 marks each, and two questions of 6
marks each. You haveto attempt only one of the alternatives in all such questions.

(v)Use of calculators is not permitted

g fAgen

1,947 w1 A g

2. T I H 36 T & ST A @i H faah ¢ |

3. 9T A H 20 W g TAF T 1 3% FT g |G T H6 W & TAH T 2 3% & g |G TH 6 T § TAF 7 4
FF A IS TH4TTE TAT TT 6 FF A2 |

4. YT 95 § HHI 9T Fls (ohod dgi g AT 1 37 6 3 T H , 2 3% & 2 WAT § , 4 3% % 2 I H 3T 6 3F
& 2 AT H AFed[@dT AT § | UH THT 01 § U gl (6o g HAr g |

5. FAFACT % TINT il AT i 2 |

SECTION A/ @us 31

Question Number 1-10 Are Of Multiple Choice Type Questions.Select the Correct Option

0 0 5
(M The matrix A = |0 5 Ol is a
5 0 0
(A) scalar matrix (B) diagonal matrix (C) unit matrix (D) square matrix
0 0 5
ABA=[0 5 Of
5 0 0

(A) e s (B) ol ameqg  (C) Tcawe aTedg (D)avT Arelg

(2) If A and B are square matrices of the same order then (A+B)(A-B) is equal to

I A 3R B IHM PIfE & &1 3T & dl (A+B)(A-B) SRR &

(A) A’ - B? (B) A>~ BA — AB — B?
(C) A>- B>+ BA— AB (D) A>- BA + B%+ AB



(3) The value of A for which two vectors 2i -j + 2k and 3i +Aj+k are perpendicular is

) 1 I8 T foras fore Ifewr 21 -7 + 2k 3R IRW 3¢ +0j+k Tad
(A) 2 (B) 4 @ 6 (D)8

(4) You are given that A and B are two events such that P(B)=3/5 P(A/B)=1/2 AND P(AUB)=4/5 then
P(A) equals to:
ATTHT UET AT TATUA TAT B g5 g% P(B)=3/5 ,P(A/B)=1/2 3T P(AUB)=4/5 T P(A) I¥TaX 5l
(A) 3/10 (B)H1/5 (C) 12 (D) 3/5
(5) Reflection of the point (a,B,y) in the xy plane is
xy T § {4 (0,B,y) PT TT=dT 2
(A)(0.,B,0) (B)(0,0.y) ©) (- =B, V) | (D) (o.B.-y)
(6)If cos (sin~* 2 cos ™ x) =0, then X equals to
72 cos (sin™ Zcos ™ x)=0, A x TR T
(A)z (B): (©)0 (D)1

(7) In a box containing 100 bulbs , 10 are defective .The probability that out of a sample of 5 bulbs , none is
defective, is

U T H 100 T4 3 STEH & 10 @I ¢ 5 ol & TG H F File dod @ AT g il ITAHar g |

(A) (9/10)° (B)% (C)1/10 (D) None of these

@8)f d—equals to

sin? x cos? x
dx SRICH

f sin? x cos? x %
(A) tanx +cotx+c (B) (tanx+cotx)?2+c¢ (C) tanx—cotx+c (D) (tanx — cotx)? +c
(9) The coordinates of the foot of perpendicular drawn from the point (2,5,7) on the x axis are given by
33 (2,5,7 ) 7 x 77 T ST W A 9 F o 2
(A) (2,0,0) (B) (0,5,0) (©) (0,0,7) (D) (0,5,7)
(10) Distance in (units) between two planes 2x+3y+4z=4 and 4x+6y+8z=12 is:

. . . 2 .
(A)2 unit (B) 4 units (C )8units (D) T units

G TRTG! 2x+3y+4z=4 TUT 4x+6y+82=12 P SId Pl G &
(A)2 3BT5 (B) 4 3PS (C) 3PS (D)= 3Pls

V29



(Q 11-Q15) Fill in the blanks
(CESRIIGRYTT)
(11) Let the relation R be defined in N by aRb if 2a+3b=30. Then R=-----------------

T TfoTT fob N & Th T R, aRb TG 2a+3b=30 GRIIRHINA G AT R =----ommomem v

ax+1lifx>1

(2 f(x):{x +2 ifx<1

is continuous then ‘a’ should be equal to ----------------

U%f(x)—{a”lifolﬁaﬁ%a‘r'a' --------------- ¥ SRR TH S R |

x+2 ifx<1

(13)The equation of normal to the curve y=tanx at (0,0) is----------

qeh y=tanx & (0,0) TR VTS bl FHIDHIA ----- g
OR

The value of ‘a’ for which function f(x)=sinx-ax+b increases on R are

A S 3 HM & o1 Ba f(x)=sinx-ax+b, R H A G ------oeeev g

(HIf B ﬂ [;]=LS}], then value of y is

[y Gy wro e :

(15)Projection vectors of @ onb is -------------------

FI29T GFT b T THT =

OR

Direction cosines of the vector (21 +2f -k) are

ISy R SN Nt o) L SE— &

(Q16-Q20) Answer the following questions

(Q16-Q20) ey Tt % 3% ARy
0 b—a c—a
(16) If A= |la—b 0 ¢ — b|, then show that A is equals to zero
a—c b-c 0
0 b—a c—a
e A= la—b 0 c-b|, AT Fa=03,
a—c b-c 0




(17) Evaluate
J log xdx

[log xdx ITd DI

(18)
Evaluate f_zz(x3 + 1)dx

J2,(3 + 1)dx T1d BT
OR

Evaluate
f x+sinx
14cosx

f x+sin sﬂﬁ WI

1+co

(19) Evaluate
f e*(cosx — sinx)dx
[ e*(cos x — sin x)dx JTd PIfTT|

(20)Find the general solution of differential equation

d
Y. y_

dx x

3dH A JHIBT
21V _ 1] HTUb T JTd DI |

dx x

SECTION B
Question 21-26 each question carries 2 marks

o7 HEAT 21-26 TAD UH G 37 BT g

(21) Find the unit vector in the direction of the sum of vectors
@=21 -j +2k and b= -1 +j +3k

iR @=21 -f +2kTUT b= -i +j +3k o TNT & MG AHD AR AT DI |

OR
Find the vector joining the points P(2,3,0) and Q(-1,-2,-4) directed from P to Q

fo7g P(2,3,0) AU Q(-1,-2,-4) HI FAH a1 I FA IR S P I Q B R SfRAE |

(22) show by examples that the relation R in R, defined by R={(a, b): a < b3} is neither reflexive nor
transitive.

IaTERUN GRT RIS b R H R={(a, b): a < b*}GRTURHING Hay R T A Fag § 7 51 YhTHSD 6|

OR

41 14
Evaluate cos [sm 1 ;T sec 1 5]



.11 14
cos [sm 1Z+sec 1;]3‘”6 DI |

(23) If y=e® oS * show that (1 —xz)% —x%—a2y=0

afe y=e

(24) A balloon which always remains spherical has a variable diameter 2(2x+1). Then, find the rate

of change of its volume with respect to x.

Ueh ToSRT, ST H&d TMlbR T 8, BT URa-T=Ie AR 2(2x+1) 8 | x P
Y&l A b URad fob &= J1d Biford |

(25)Find the angle between the lines —:— == and —5—y— =23

S EEE R E IS S £33y et T |

(26) A die is thrown 6 times .If getting an odd number is a success. Then what is the probability of
5 successes?

TS U &1 6 IR IS AT g | TS U OR TIoH TRea Ui 81T Ueh el @ < 5 awhaarnad fas
U JTd DI |

SECTION-C

(27) Prove that the relation R in the set A= {1, 2, 3, 4, 5, 6, 7} given by R={(a,b): |a-b| is even} is
an equivalence relation.
forg HIforr 7 9997 A= {1,2,3,4,5,6,7} § R= {(a,b): |a-b| 7 &} T ¥&q §ael R UF qoadr 444 & |

(28) Solve the differential equation :
ay_x+y
dx_x—y

OR

Solve the differential equation:
(1+x?)dy+2xy dx+ cotx dx

3{aHd JHIH L=22 3} g DI |

dx x-y

3{ydr
bl JHIBIUI(1+x%)dy+2xy dx+ cot x dx EREAISE]

-1
(29) If xy/T+y +yv1 +x =0 and x=y, prove that ;-(M)z

a2 x /T + y +yvT + x =0 &iT xzy 2, a1 frg Fifory i 2

dx (x+1)2

OR

If cosx)¥ = (siny)*, find Z—z
T2 cosx)? = (siny)* &, ﬁz—zﬂﬁaﬁﬁ'ﬁ'l



(30) Prove that f:f(x)dx = f;f(a + b — x)dx and hence evaluate
T3 dx

L/6 1+ Vtanx

g oifvh f& f;f(x)dx = fff(a + b —x)dx

3Hd:

/3 dx J W
f7T/6 1+Vtanx P 15 |

(31) Two biased dice are thrown together. For the first die P (6)=1/2 , the other scores being
equally likely while for the second die, P (1) =2/5 and the other scores are equally likely.

Find the probability distribution of ‘the number of ones seen’.

T SATIAT ITH TF T Hoh ST g] gl I & forT P (6)=1/2 377 ThIT TH GATA § ; AaTh AL qT6 6
T P (1) =2/5 9T 17T ThIT 987 H9TeT & “1 3 Tohe g o §&ar” &1 ITRwdT sed 1q o |

(32) In a mid-day meal programme, an NGO wants to provide vitamin rich diet to the students of

an MCD school. The dietician of the NGO wishes to mix two types of food in such a way that
vitamin contents of the mixture contains at least 8 units of vitamin A and 10 units of vitamin C.
Food 1 contains 2 units per kg of vitamin A and 1 unit per kg of vitamin C. Food 2 contains 1 unit
per kg of vitamin A and 2 units per kg of vitamin C. It costs Rs.50/- per kg to purchase Food 1 and
Rs.70/- per kg to purchase Food 2. Formulate the problem as LPP and solve it graphically for the
minimum cost of such a mixture.

e THe-2 Hie FTAHT H, TF TSN UF THHIST e & Tl &l (Gl § 9397 S 3471 A12aT &l
TASITSAT % ST [T I THTL o AT Fl 26 q¥g [HATAT ATed @ 1o [Heqor i Frertas arft # et
T T 7 | FH 8 THSTT 3% faertae @t &t 10 At il o 1 7 2 e afa B e v s 1
THTE ATt | et =t i Bm e 2 § 1 gf4e afa B et v siw 2 gf4e g G Eerfae
| Zrar g1 Ao it @de & forg w50 / - wia B 81 @rer 2 Y =die & forw 1 8w € 70 sia G verdidy
& ®T H FHEAT FI g A3 A< U TsI07 i Fa8 a1 o0 =7 Inihs €9 7 g F2

SECTION-D

(33) Using integration, find the area of the ellipse Z_Z + i—z =1

o C 2 2
FHTRA 6 ST, AT = + 7 = 1 T &6 A7 o]

OR/ &rat

Evaluate integral of ff(x2 + x + e*)dx as the limit of a sum.

et o e Bfr g [0 (2 + x + e)dx FT A A Al

1 1 1
(34) Show that for the matrix A=[1 2 —3|,A3>—64%2+5A4+111=0
2 -1 3

Hence find A~ 1.



1 1 1
WA=[1 2 —3]%WEQW%A3—6AZ+5A+11I=0%|swﬁm'rﬁ,4-1maﬁﬁ'&|
2 -1 3

35
(Fin)d the vector equation of a line passing through the pom (2, 3, 2) and parallel to the line

F= (—2{ + 3]) - }\(21 - 7J + 61;) . Also. find the distance between these lines.

OR

Find the coordmates of the foot of the perpendicular Q drawn from P(3, 2, 1) to the plane

2x-y+z+1=0.

Also, find the distance PQ and the image of the point P treating this plane as a mirror.
83 (2,3,2) & oY ST Tt |rfaer FefreReor v rforar o L= (-21+3) + A21=3]+ 6K) gy % HHTeaw 2| 39
St e % A B o off s AR

4T

S P (2,3,2) ¥ 90T 2x-y+z+1=0 T G+ TT TF % 7% Q % Hgeria F1q Fiford | avaaq g PQ =T
THAA ] TUU 9 g0 24 [6g P &1 Tratoe off F7q Hifsr|

(36) An isosceles triangle of vertical angle 26 is inscribed in a circle of radius a. Show that the area of
the triangle is maximum when 6 = =.

50T a A0 g0 & 3rax YHgaTg FYS 71 8 fraesT =i H107 26 <13 o s o1 awea sifiesas
RIS




SOLUTION/ ANSWER KEY OF PRACTICE PAPER -I

CLASS Xll MATHEMATICS

2019-20
QNO VALUE POINTS
1 (D) square matrix
2 | (C)A*-B?+BA-AB
3 (D)8
4 (C)1/2
5 (D) (Q,B;'V)
6 |(B):
7 (B) 9/10
8 (C)tanx — cotx + ¢
9 (A) (2 0,0)
10 (D) —units
1 = {(3,8),(6,6).(9,4),(12,2)}
12 a:2
13 | X+y=0
OR
(o0, —1)
14 y=2
Lo fab).
—7|b
[b]
OR
2/3,2/3,-1/3
16 0 a—b a-c
-Interchanging rows and column we get A= b —a 0 b—c
c—a c—b 0
Taking (-1) common from R;,R,,Rswe get
0 b—a c—a
A=(—1)3|a—b 0 c—b|= A
a—c b-c 0
therefore 2A=0 ~ A=0
17 | xlogx —x+c
18 4

OR




x
Xtan E+C

19

e*cosx+c

20

2y
yx="—tc

21

Let ¢ denote the sum of &b we have é=(2i -j +2k)+( -i +f +3k) =i+5k now

|¢|=V1Z + 22=V26
Required unit vector is 62% = \/2_6(i+5 k)= \/% i+% k
OR
P(2,3,0) and Q(-1,-2,-4)
PQ=(-1,-2)i+(-2,-3)j+(-4,-0)k

= -3{-5j-4k
=~ Vector joining P and Q given by ﬁaz-3i-5f-4k

22

a=1/2 not reflexive 1/2<1/2 so R is not Reflexive
A=9, b=4, c=2 , not transitive

OR
. —11 _14 .. —11 _14
cos [sm 1Z+sec 1§]=cos [sm 1Z+cos 1;]

11

~sincos™!
4

=cos (sin™! %) cos (cos g)-sin sin”
221252 12 3y2
WO 1-6)

_3V15-7
16

Bl w

23

_ acos tx dy acos™lx —a
=e > —=8 -a
y dx ( )Vl—xz

Therefore V1 — x?2 Z—z:-ay ------ (1)
. . . d%y -x dy dy
4227 aC Ap—
leferentlatlnzg again w.r.t x, we get v1 — x T Ty T A,
5 (1-x3) L@ T

dx?

=-a(-ay) hence (1—x2)2273; —x%—a2y=0

24

Given, diameter of the balloon= §(2x+1)

Diameter

~Radius of the balloon=
= “L@x+1)] = 2@x+1)
For the volume V, the balloon is given by

_ 4 rtradius) P= FrfEexe )]} = ke )’
V= 3n(radlus) = 37r[4(2x+1)] = —(2x+1)

For the rate of change of volume, differentiate w.r.t x, we get




Yo T x3x+1)2x 2= 22y +1)?
dx 16 8

Thus, the rate of change of volume is 27T7T(Zx+1)2.

25 | Given equations of lines are £=¥=Zand Z=2=22 =223
2 2 1 4 1 8
here direction ratios of two lines are (2,2,1) and (4,1,8)
Let 6 be the acute angle between the given lines, then
|a1a2+b1b2+c1c2|
cosf =
\/a%+b%+c%\/a%+b%+c%
cos 6= |2X442Xx1+1%8]|
V2242241242 412482
|8+248|
T VAt4+1V/16+1+64
18
T Vovel
= i = E = 0=COS_1 (E)
3X9 3 3 _ _
26 Given n=6 and p: Number of odd nurr?ber in o.ne die :E: l
Total number in one die 6 f
nq=1-p=1-=
q p > L
So . P(getting a 5 success in six trials)= P(X:S):605p5q1=1x(5)5(5)1=1/64
27 | (i) Reflexive: V a € A, |a-a|= 0 which is even

= (a,a) € R, hence R is reflexive.
(i) Symmetric: Let (a,b) € R
=|a-b| is even

= |-(b-a)| is even

=|(b-a)| is even

So, (b,a) ER

Hence, R is symmetric.

(iii) Transitive: Let (a,b), (b,c) € R
So, |a-b| is even and |b-c| is even
=a-b=2A, b-c=2u where A, pn€ Z
Now, a-c= (a-b)+(b-c)=2(A+p)

= |a-c| is even, hence R is transitive.
Since R is reflexive, symmetric, transitive

Therefore, it is an equivalence relation.




¥
28 ﬂfx+3’f1+;
dx x-y o
X
dy dv
Piit y/x =< gothdt ——=V+tx—
dx dx
dv  1+v dv 1+v 1+v—v+v2
VHX—=——" = X—= —v=
dx. 1—¥ dx 1—¥ 1—v
—inr v
e J.l \zdvz di :;,J. I jdv_lj. _‘Zd\r: di
1+v X 1+v*© 29 1+v X
1 1 2
— tan v:7log|l+v |+log|x|+c
' , 2. .2
= tan™! 24 :llog¥+logixl+c
x 2 X
i |
or tan l(i}:—loglx2+y2|+c
X 2
OR
(1+ xz)dy + 2xy dx = cot x.dx.
dy 2x cot x
e T
dx I+x 1+x
2%
dx
LF. = &l = 0+ _ (14 x2)
F 5 2 i
. Solution is. y-(l+x“)=J.cotx dxEloglsinx|+c
] log I sinx | +—
ory=_—_5'1ogls
) 1+x~ 1+x2
29 ‘ dy
dy — . - L . _— T
= —Z -log(cosx)+ y(—tan x) = log(siny) + X - cot y -
dx dx

- d_\_ y-tanx + log (sin y)

dx log (cos X) — X cot y




b a
30 RHS = J‘f(aerfx)dx :—JT'(t) dt, where a + b — x = t, dx = —dt
a b
b b
= J‘f(t;dr:]‘r‘(x)dx:LHs
a a
= 7
2 dx = AJcosx .
LetT = j —j — dx @)
rr1+\/Ianx x\/cosx +\/51nx
6 6
= k3
3 JJcos(m/ 2—x) 3 A/sin x
I - dx::I = dx ”
= x\/cos(n/2—x)+\/sm(1‘c/2—x) R\/5111x+\/cosx ol
3 3
3 /3
adding (i) and (ii) to get 2I = Il-dx =xlxe =m/6.
3
T
= I = TE
31

For the first die : P(6)=1/2 , P(6’)=1/2

i.e., P(6")=P(1)+P(2)+P(3)+P(4)+P(5)=1/2

= P(1)=1/10, P(1")=9/10 [~ P(1) =P(2) =P(3) =P(4) = P(5)]
For the second die: P(1)=2/5, P(1')=3/5

Let X: number of ones seen . X = 0,1,2

P(X=0)=P( not 1 from 1st die).P(not 1 from 2 die)= = x = = = = 0.54
P(X=1)=P( 1 from 1stdie) P(not 1 from 2nd die)+ P(not 1 from 1st die) P(1 from 2nd
die)
=— x4+ 2x2=2-042

10 5 10 5 50
P(X=2)= P(1 from 1st die)P(1 from 2nd die)=% X § = 52—0 = 0.04
The table for probability distribution is shown as below:

X 0 1 2

P(X) |0.54 0.42 0.04




32

- >
] s\\ % . c X
ite u 142y=10

Let x kg of food 1 be mixed with y kg of food 2
To minimize Z = ¥ (50x + 70y)

Subject to the constraints :
2x+y=28, x42y210,x20,y=20

Corner Points Value of Z (m 3)
A(0.8) 560

B(2.4) 380 <« Min. value
C(10,0) 500

Since feasible region is unbounded so, 380 may
or may not be minimum value of z.

To check, draw 50x +70y <380 ie, 5x+ 7y < 38.
As in the half plane 5x + 7y < 38, there is no point common with the feasible region.
Hence minimum value of Z is ¥ 380.

[ 0
33 Area of ellipse = 4L—J\1“.12 S -:_IxJ
a g _
( |( 1_3 \‘I\}il
= <4 E ks (nz—x2}+ ! sin_Ii
al 2 2 a J
- o
s ‘.l|\ 4 J
= mab
OR
a=1, b= 3 nh =2
i3
j{xz + x +e*)dx = lim h(f(l) + (1 + h) + ... + f(1 + (n — 1) h)
% h—0
= I-l|1n(1>: h(Z+e<+d+h* + @A+ +er"™ 4+ . 2@+ = Dh? + A+ —Dhys+elt@m—bhy
3
s 2, 1+h R 1+(n—Ijh,
=lim=h2+e+243h+h e 4.+ +m-D"h"+2n-Dh+ 1+ @n-Dh+e """
h-0
34

A? — 6A% + 5A + 11T = O, Pre-multiplying by A~

1
= A2_GA+5T+ 1A l=0= Al= ——Imz—(m +5D

T |
Al=1911 -1/11
51 3111

511 7]
—4/11 |
—1/11 |




35

Asthe d.r.’s ofpalalle! lines are plOle‘thHal so, the equzmo:l of line passme through (2. 3. 2)
t 7(21+ a}+2k}+A(21—’%]+6k)
Now a, =721+3], a,= 21+3j+2k._ b= 2173]+6k

and parallelto T = (— 21+1])+7\(7171]+6l\) is:

=R

—d,—d, =(21+3]+2k)—(-2i+3)) =4i+2k and (d,—3,)xb= —20j—12k

S I
=
Il

~ ‘(a —a )xb‘
L

_|6i-20i-12K 565200+ 1aa E

‘21—3_]+6k‘

J4+9+36 ' Pe(3 2.
OR '[

The d.r.’s of normal to the plane are 2, -1, 1.

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

The coordinates of any random point on the line PQ :

QCRA+3.-A+2.1+1).

- Q lies on the plane so. 22A+3)—(—A+2)+(A+1)+1=0
= 6A+6=0 . A=-1
.. Foot of perpendicular :

Since PQ is perpendicular to the plane so, its equation is l
]
]
]
|
]
'
®

Q(1.3.0).

Distance PQ+/(3—1)* +(2—3)* + (1—0)* =+/6 Unis..

Let M(c.,,v) be the image of P in the plane.

So. Q will be mid-point of PM.

o+3 [3 12 ¥ 1]

That is. 1.3.0 .
Q( )= Q( > 2 B

On comparing the coordinates, we get: a =-1, =4, y=-1.

Therefore, the Image is M (-1, 4, -1).

36

d
%=2<u+x}2 (a—2x)
ax
E:(::x=i
= dx 2
a’z
i] —=—12(a+ X)X
ax =
127 -
[—& €'| =-9a% <0
b L!x 'IK=

ra| e




a
o Zoas maximum when x =
. : < a
e, Arden 1s maximuiun when X = =
For maximuim area
LS B ] 1
tan & = — Py
AD 3

JT
(&1




CLASS XII
MATHEMATICS -041
PRACTICE PAPERII ( 2019-20)

Time: 3 Hrs. Maximum Marks: 80

RyiRaamg . 3 ge SfIFIHIIF : 80

General Instructions:

(1) All the questions are compulsory.

(2) The question paper consists of 36 questions divided into 4 sections A, B,
Cand D.

(3) Section A comprises of 20 questions of 1 mark each. Section B comprises
of 6 questions of 2 marks each. Section C comprises of 6 questions of 4
marks each. Section D comprises of 4 questions of 6 marks each.

(4) There is no overall choice. However, an internal choice has been provided
in three questions of 1 mark each, two questions of 2 marks each, two
questions of 4 marks each, and two questions of 6 marks each. You have

to attempt only one of the alternatives in all such questions.

(5) Use of calculators is not permitted

T e

1.7 wo7 AfHETT §

2. 9T T H 36 TT & Sl A G2l § [9<h ¢ F,9,9,3

Q.S HH 20 TTETAF TT 1 AT FT2 |

TS TH 6TT G TR TT 2 AT H1 7 |

GEHHOTTE TAF TT 4 AT A2 |

GETH 4TI TAF TT 6 AF T E |

4. 97 9T H HHAT UL F(E (Aahed gl g AAMT 1 FF R 3TTH , 20T h 2 TAH , 4 FAF F 2 TATH
T 6 3 & 2 Wl § foehed o a8 | U a9t ol & U St [Aeed g AT

5. FAFAeT % TART &l ATA Tal ¢ |

Question Number 1-10 Are Of Multiple Choice Type Questions .
Select the Correct Option

2 3
(1)IfA=[_24 _51 i] and B= |4 —2] then
1 5

(A) Only AB is defined (B) Only BA is defined (C) AB and BA both are defined
(D) AB and BA both are not defined



2 3
zri%A=[2 -1 3] TAT B= [4 —zla“r,

—4 5 1 b
(A)Fad AB TRATIT g  (B) Faet BA RO (C)AB TaT BA 1 g g
(D) AB @7 BA TE[ 9T A5l 3 |

0 1

Q) If A=[1 .

],then A? is equal to
@i @l ol Jel

aﬁA=(1) é],?ﬁAzW%’

@i @l JJol el il

(3) The value of A for which the vectors d =2i+\j + k and b=1 +2j+3k are orthogonal is
(A)O B)0 (©) 32 (D)-5/2

Tfe @feer @ =2i+)j + k e a@fger b=1i +2j+3 k=T (orthogonal) BF aT A FT AT
(A)O B)0 (C) 32 (D)-5/2
(4) Let A and B be two events such that P(A)=0.6, P(B)=0.2 and P(A/B)=0.5 then P(A'/B') equals

(A)1/10 (B)3/10 (C)3/8  (D)6/7

I ST 3 A T B &1 seATiiEy #5F P(A)=0.6,P(B)=0.2 T4 P(A/B)=0.5 P(A'/B') a<Ta¥

T
(A)1/10  (B)3/10 (C) 3/8 (D) 6/7

(5) Distance of the point (a,p,y) from y axis is
B ®IBL ©Q|B+1yl| ©)JaZ+y?
B @py # yaaagh 2

AR ®IBl QB+l D)Var+y?

(6)Iftan tx +tan"ly = 4?”, then cot™! x + cot™! y equals

T 21 3
(AZ®B)Z ©) = (D)



IfT tan'x + tan"ly = 4?71’ @ cot™' x + cot™! y IR §

A3 B) © 5 O)n

(7) A bag contains 5 red and 3 blue balls three balls drawn at random without replacement the
probability of getting exactly one ball is

(A) 45 /196 (B)135/392 (C)5/56 (D) 15/29

U I § 5 ATATAT 3 A1eAT S5 g | #fe 3 Fafaar wiaeama  FeFredt St 810 orer 1 &t g e
EARNRETIES

(A) 45 /196  (B)135/392 (C) 15/56 (D) 15/29
(8) [ e*(cos x-sin x) dx equals to

(A)e*cosx + ¢ (B)e*sinx + ¢
(C)—e*cosx +c (D) —e*sinx +c

[ e*(cos x-sinx) dx FTHATA &

(A)e*cosx + ¢ (B)e*sinx + ¢
(C)—e*cosx +c (D) —e*sinx + ¢

(9) Reflection of the point (a,f,y) in the xy plane is
(A)(@,B,0) (B)(0,0,7) (C) [(=a,=B,v) | (D) (a,p,-y)

xy FEe & T3 (,p,y) PT T

(A)(@,B,0) (B)(0,0,7) (C) [(=a,=B,v) | (D) (a,p,-y)
(10)Planes 2x-y+4z=5 and 5x-2.5y+10z =6 are:
(A)Perpendicular to each other (B) Parallel
(C)Intersect at y axis (D) passes through point (0.0.5/4)
HHTT 2x-y+42=5 TUT 5x-2.5y+102 =6 @ :

(A) TR o (B) HIR

(C) y 31eT 9% Widaad Fd & (D)fdg (0.0.5/4)9 ToTea &



(Q 11-Q15) Fill in the blanks
(Q 11-Q15) o T 4

(11)The domain of the function f:R— R defined by f(x)=Vx? + 3x + 2 is

f(x)=Vx2 + 3x + 28T IRATOT FATf:R—> RPT T g

sinx

T+cosx, Ifx#0
k, Ifx=0

(12)The function f(x)Z{ is continuous at x=0, then the value of k is --------

sinx
aﬁwf(x)={7 + cosx, T x # 0 fag x=0 T A 2
k, T x =0

T KFTHAFE

then its maximum value i§----------—--————-

(1)If f(x) =,

4x24+2x+1
=l N THHEITEHN - — — — — — — — — —
=) =, 4x2+2x+1 U a1 ¢
OR
The equation of normal to the curve y=sinx at (0,0) is

EED y=sinx$ (0,0) T ATHAFTFT AHFA

(14)If A is a matrix of order 3x3, then |34]|= - ——-—————

a2 A T 3X3 FifE 7 A & A1 [34]=

(15)Cartesian equation of the plane 7.(i+j - I S T —

TEA 7.(1+] - k)=2 BT HTTT FTHFL oo 3

OR

—,2 —_—
The value of the expression |d@ x b| (d.b)?is

oiwiw|d x b (d. b)? T &

(Q16-Q20) Answer the following questions



(Q16-Q20) ey ot ¥ 3=z falkad

0 cos® sin@|?

cosO sinb 0
sin® 0 cos0

(16) If cos26=0 then find the value of

0 cosf sind|?
cosf sin@ 0
sin@ 0 cos@

Tfcos26=0 a9 T T 1T FITorT

(17)Evaluate [

X
(2x+xlogx)

[———— dx T HF J1d Piforg|

(2x+xlogx)

(18)Find [ Z==—dx

f3+3(fo Wﬁ% |

x+sinx

OR

Evaluate [ %dx

f (1+co Eﬁﬁ'[_fl

x+sinx

(19) Evaluate
f dx
sin? x cos? x.

J BISEAIE LY

smzxcos2
(20)Find the general solution of differential equation
x4 2y =x2

dx

FAHA FHIHLT

XL+ 2y =x? FT FTTF 7o AT AT |

SECTION B
Question 21-26 each question carries 2 marks

ST HEAT 21-26 TTUF T°T &7 ik 7§



(21) |
RIE

==

¢ =0 and |d|=3,|b| =5,¢|=7 then find the value of db +b¢ +&d

a +
+b +& =0 T |d|=3,|b| =5,|¢|=7 AT @b +b& +&d FT AT ATq FIHT |

+b
b+

Q

OR

For the given vectors, G=31 - +2k and b= -21 +f -k find the unit vector in the direction of
vector d+b.

HfRefid=31 -f +2kqTh= -21 +f -k, (d+b)%F STrT ATF Tl9T ST HI |

Cosx

(22) Write tan‘l( (- smx) T < x < Zin the simplest form
tan 1 (———), =< x < —ﬁwwﬁﬁﬁm

1-sinx

OR

Find gof and fog ,if :R—=R and g:R=R are given by f(x)=cosx and g(x)=3x* then show that
gof#fog

fT fR-R TIT g:R—R FAT  FHIT: f(X)=CcosxTAT g(x)=3x"gTT TRATIUT & AT gof i fog T Fhvrar
| forg F1fST fF gof#fog

(23) If y=A sin x.+ B cos x, then prove that % +y=0.
T y=A sin x.+ B cos x a1 frg ffr L 4y = 0.
y dx2 y

.(24) A particle moves along the curve 6y=x>+2 . Find the points on the curve at which the y
ordinate is changing 2 times as fast as the x coordinate.

T 0T A by=x+2 & A T T LT & | T T I {Aegal ol F1a Hirord Sath x e & geran
7 y aer= gt faar § aeT @I e |

(25) Find the angle between the lines

7 = (2i - 5§ +k) + A(3i+2j+6k) and 7= (7i-6k) + p(i + 2j+2k)

TGN ¥ = (21 - 5§ +k) + A3i+2j+6k) TIT = (71-6k) + u( + 2j +2k) F = FT FHIT AT Hifory |
(26) Four cards are drawn successively without replacement from a well shuffled deck of

52 playing cards. What is the probability that ‘only 2 cards are spades’?
52 Uit foh Wk Mgl § | Tfg=m=ar faar qfaearad &6 70 4 ax7 [=eter 70 | 41 991 & 3
FTE gIe T TTIAHAT ST hIforT |



SECTION- C
(27) Show that the function f in A= R- { }deflned as f(x) —:x— is one-one and onto.

Hence, find 1.

otz £ A= R-{2} 5, f(x)=2s rer TR e Wl o srerad & | £ S

T |

2

N L WP R EEX
(28)If cos (x +yz)—cot a find 22

Tfecos™! ( _y) cot™la ?ﬁd y?l'l’cﬁﬁﬁ'a'l

x2+y2
OR

y sin (a+y)
sina

If sin y=xsin( a + y), prove that

7fT sin y=xsin(a + y) %, ?ﬁf@@ﬁﬁl’ﬁﬁﬁd}l sin*(aty)

sina

(29) Solve the differential equation:-
dy _ _ y

X—==y — xtan (x)

FFAHA FHHRLOT

xd—y=y—xtan(%)ﬁgﬂiﬁﬁra':

dx

3x+5
x2+3x—1

(30) Find: [ dx

T Eﬁﬁ_a- f 3x+5

x2+43x— 18




(31) Four cards are drawn one by one with replacement from a well shuffled deck of

playing cards. Find the probability that at least three cards are of diamonds.

TG TRTE & Hel AT qT90 AT TG | & T o A1 Ueh AL T TIAEATIAT Higd [eiehed T |

ITTRaT ST shitord foh 1 & &8 i o<t 52 o o |

OR

The probability of two students A and B coming to school on time are %and ; respectively.

Assuming that the events ‘A coming on time’ and ‘B coming on time’ are independent. Find

the probability of only one of them coming to school on time.
ZT =TT A &iiT B o 997 9% o o sTahrd e ;aﬁT§§|mﬁq%,{AWq'{m1%’
AT ' BEWA U ATATe | TAAA FeATU & , AT ITIRARAT AT hiford o 397 & U of feramea §

THT U< ATET 8 |

(32) A manufacturer produces nuts and bolts. It takes one hour of work on machine A and
three hours on machine B to produce a package of nuts. It takes three hours on machine A
and one hour on machine B to produce package of bolts. He earns a profit of Rs. 35 per
package of nuts and Rs. 14 per package of bolts. How many packages of each should be
produced each day so as to maximize his profit, if he operates each machine for almost 12

hour a day? Convert it into an LPP and solve graphically.

U [ATTHAT A€ 3T qroe HT AT FIAqT 8| TH ITehe A1 o (FH10 § qefiT A 9% T HeT 3T

Heft B U% 19 5 FTH FLAT ISdT ¢ |[STa1h Uah Gehe dloe & (HATT | q4 we qefiT A 92 3

T HeT 7919 B 9T TH FAT 92dT ¢ | 98 dei & Rs. 35 Wi The 3 afeel 9% Rs. 14 9fa

Tohe ATH FHTAT ¢ | FTQ TTATad AT=AT 7 AT STANT 12 = FFAT ATT T8 T4 (A2 3T



e ) o Fohaer Teohe IeaTied 36 SO i stferesrad ATy |t SI7 @9 |LPP # Seetshe IT%
FTRT g Ifor |

SECTION-D
(33) Using elementary row transformation find the inverse of the matrix

3 0 -1
2 3 0

0 4 1

ST GTRF FOTa<oT T ey
3 0 -1
2 3 0 |1 =xoew sa fif |
0 4 1
OR/ 3raT
Using matrices solve the following system of linear equations:-
2x+3y+10z=4

4x-6y+5z=1

6x+9y-20z=2

Al AT TAN FX AHToried e T [ & g Sty -
2x+3y+10z=4
4x-6y+5z=1

6x+9y-20z=2



(34) Using the method of integration find the area of the region bounded by the lines
3x-2y+1=0, 2x+3y-21=0 and x-5y+9=0.
TR (AT T STTNT FId G UH & T &% AT hirord ST o Laret

3x-2y+1=0, 2x+3y-21=0 TAT x-5y+9=0 & BRI g ¥ |

(35)Show that the height of the cylinder, which is open at the top, having a given surface

area and greatest volume is equal to the radius of its base.

ETeT #T Afesan sraaq & & U T g9 et & oo (ST ST 9T gar i) &
TS I F AT T AT % TLaT gAY |

OR / 34T

The sum of the perimeters of circle and a square is K, where K is some constant. Prove that the
sum of their areas is least when the side of the square is twice the radius of the circle.

TS g 3T TF a9 & TRHATT R ANRS K 8, gt K TF 797 g &g Ffifora T3 39k &rwet| &7
TR Raaw g, STa &t o s g7 o Bear & gt g |

(36) Find the coordinates of the foot Q of the perpendicular drawn from the point P (1,3,4) to the
plane 2x-y+z+3=0. Find the distance PQ and the image of P treating the plane as a mirror.

&g P (1,3,4) & OHAA 2x-y+2z+3=0 T &= T ¥ & 972 Q F a9 A1 hitord | Teaad g
PQ T H9a & 9 9d g0 =4 f6g P &7 Tiaraea off sh7q Sifor|



SOLUTION/ ANSWER KEY OF PRACTICE PAPER-2

CLASS Xll MATHEMATICS

2019-20
QNO VALUE POINTS
1 (C) AB and BA both are defined
2 1 0
oy 5
3 (D)-5/2
4 (A)1/10
5| () ya?+y?
6 | (A
7 (O) 15/56
8 (A)e*cosx + ¢
9 (D) (aIBI_v)
10 (B)Parallel
11 Domain = (—oo,1] U[2, o)
12 2
13 Maximum value isg
ORx+y=0
14 27|A|
15 X+y-z=2
OR
= - 2
|d|?|b]
16 -3
V1 — x?
17" |log|2 + logx|+c
18 | 3log|(x + sinx)|+c
OR
log|x + sinx|+c
19 tanx + cotx + ¢
20 x*+c
4x2
21 | (G +b +0). (@ +b +&)=0
= d.d+ d. b+ d.é+b. d+b.b+b.¢+2.b+¢.¢=0
-2 —_— o
= |d|*+|b| +|¢|*+2(ab+bi+Cd)=0




= (ab+bi+id)=—2
OR

Given vectors are @=31 -j +2k and b= -21 +] -k, therefore
G+b.=(3-2)i+(-1+Nj+@2-Nk

= d+b=.=1. i+ 0)+1k=0+k

Hence unit vector in the direction of (&+5) is,

@+by _i+k 1., 1 ¢

@] vz vl Ta"

22

X . X
cos?Z—sin?=
-1 2 2

=tan

X

2% ¢in2%_ 9¢i %
cos 2+ sin®7 2si €0S5

X . X
_q OS5+ sing
=tan cos=—sin> )

z "2
1+ tanz
_ -1 2
=tan e —
[1—tan§

=tan_1[tan(%+§)]
Y-

=—-4—
4 2

OR

f(x)=cosx , g(x)=3x*

f(x)=Cosx g(x)=3x=g(f(x)) =3f(x)

f(x)=cosx=>f(g(x))=cosg(x) gof(x) =3cos’X
=>fog(x)=cos 3x°

Hence gof#fog

23

d . .
d—z=Acos X+ B(-sinx)=Acos x _Bsin x

dz2 . .
d—X327= A(-sin x) =B cos x=-A sin x —B cos x

24

According to to question,

we have to find out the point on the curve at which the y coordinate is changing 2 times

dy
: o d :
as fast as the x - coordinate.ie ; %:2:>d—z:2 , now equation of the curve 6y = x* + 2
a

dy 2 dy >
=>pHh== =>)2=
6dx 3x de X




now, put x = 4 in 6y = x* + 2=>2x2=x"
=>x=42

When x=2

by =2>+2=10

=>y =10/6

=>y=5/3

hence, a point on the curve is (2,5/3)
When x=-2

by =(- 2)> + 2 = -8+2=-6

=>y=-1

=>points on the curve will be (-2,-1), (2,5/3)

25 N - — —~
Given lines arer = (21 - 5j +k) + A(3i+2j+6k) and 7= (7i-6k) + u(i + 2j +2k)
on compairing with #=a;+ Ab; and @, +pb,we get by=3i+2j+6k and b,=i + 2j +2k
angle between the lines is given by
e - o7 | (3i+2j+6k)(1 + 2j +2k| L1919 419
|p1|[p2] \49+/9 [49J§ 7x3 21
26

No. of spade cards in a pack of 52 playing cards =13
Let E: getting a spade
“ P(E) =, P(E) =2
13 13 39 39 5_4

Therefore, P (only 2 cards are spades) =4 025—2 555 T 2




27

For x4, x2 €A, let f(x1)=f(x5)

4x1+3_4-x2+3
6x1—4 6Xy—4

= X1=X3

Hence, f is one-one.

ForanyyeAs.ty= % 3 x such that

6xy-4y=4x+3
= x=4y *3 EA
6y—4
4y+3
4y+3 4(6y-4)+3
Also, f(x) = f = =
(x) (6y—4) 6(:§ti)—4 y

=f(x) is onto. Since, f(x) is one-one and onto, therefore f~1 exists and f~1(y) =

4y+3
6y—4"

28

x2_y?
x2+y2

Here cos™! ( )=cot_1 a

x%-y

x2+y2

2

= cos(cot 1 a)

x2-y2+x2+y?  cos(cot™la)+1

x2—y2+x2—y2 cos(cot-1a)—1

Applying componendo and dividendo, we get :

2x2 _ cos(cot™la)+1

—_

T —2y2" cos(cot~1a)-1
N d xz)_ d cos (cot™t a)+1)
dx “y2’ dx cos (cot™la)-1

dy
y2x2x—x2x2yE;__O
>z




2DVY-X— =
y dx dx x
d (dy\ d?y d (y\ _d?%y xz—y—yXl
Now—(—)=—=— (—):>—= S
dx \dx/ dx? dx \x dx? X2
y
d?y X_-y 0 .
= == by ()
dx2  x2 X2
d?y
hence —=0
dx?
OR
. . siny
sSiIny=xsin(a+y) > X =—————
y ( Y) sin(a+y)

Differentiating w.r.t y, we get,

dx_ sin(a+y) cosy-siny cos(a+y)
dy sin2(a+y)

dx _sin(a+y-y) _ sina
dy  sinZ(a+y)  sinZ(a+y)

dy sin®(a+y
“dx  sina

29

The given differential equation can be written as

d
dx x X

Y _ w_ av
Putx = vanddx =V +xdx,to get
d d
V+xX—= =V —tanv= X — = —tanv
dx dx
-1 . . .
= cotvdv= de, integrating both sides we get

log|sinv| = —log|x| + logc




=log|sinv| = log |x£|

Solution of differential equation is:

. c .
sin (X):— or xsin (X) =cC
X X X

30 _ 3x+5 _3 2x+3 1 1
- fx2+3x—18 dx = fo2+3x—18 dx + 2 f x2+3x—18 dx
3] 2x + 3 d + 1J 1 J
= = X+ = X
2) x2+3x—18 2 ( 3)2 (9)2
xX+-] — |-
2 2
= Jloglx? + 3x — 18] + =1 |x_3|+
T OB T X 18°%9 xx6l "€
31 | P (atleast 3 are diamonds)

P(3)+ P(4)= 4(33(%)3 G) 4 C‘*GY

:G)4 (12+1) =->

OR

P (only one on time) =P (A) P (B)+P (4) P (B)




32 Let no. of packages of nuts be x units and no. of packages of bolts be y units.
To maximize : Z=%(35x +14y) \lY
Subject to constraints : 12
xz0y20, 10+
x+3y<l2,
”r
Ix+y<12
6+
Corner Points Valueof Z(in%) +-
A(4,0) 140 j
B(3,3) 147 « Maximum 3 X
C(0,4) 5 . . Y. |
o 2 4 6 & 10 I
Hence, maximum profit of 147 is obtained when no. of packages of nuts=x =3 units
and, no. of packages of bolts =y =3 units are produced.
33 3 0 ~1
letA=|2 3 0
0 4 1
Then A =1A
30 -1] [t o @ 3 4 3
=12 3 0|=/01 0]A Ad=|=2 3 2
0 4 1 0 0 1 9 =12 9
OR
L=~ I -10 The given system of equations is
=2 3 0l={0 1 0]A (R, >R,-R,)
0 4 1[0 01 =l
2 4 W . 4 75 150 7514
whereA=14 -6 5 | X=y|.B=]1l X= AB=—_|110 —100 30 ||1
_ 1
&9 2 z 2 72 0 -24|2
Al = 1200 = 0 N
= A exists. 3
X =A'B ; 600 ;
= 400 | = E
75 1500 75 2 :
. 240
adjA=|110 —100 30 1
72 0 -24 5]
5 5 1 1 |
1 75150 7 L
o, _ —adjA= 110 -100 30 2 3 5
1= 1R 1200

72 0 24




34

AY B(3. 5)
5__
4
31 ] C(6, 3)
oy i
oL v \ :
| I 1
I : :
I+ ! :
1 : :
X< —t—t—t—+—+—x
1 2 37 4 5 6
2
33x 41 ey ¢x+9
Required Area = I dx +J- dx —J
1 = 3 1 =
3 6 6
3x?  x x2 x2 9x
=|—+—| +|TX——|| =| —+—
4 2 )\ 3 10 5 ]
25
= T4+
2
i3

35

Let Given surface area of open cylinder be S.

' )
Then S = 2mrth +nr”

S—T[l'z

27r

= h =

Volume V = n’h

27
ﬂ:l[g_g %
dr 2
dv

d_ =0 = S=3m? or 2mrh+mr? = 3mr?
.




= 2nrh = 2mr? =h=r

d2v
—=—6mr<0
dr”

.. For volume to be maximum, height = radius

Let x be the radius of circle and y be the side of square
2nx + 4y =k

A = mx? + y?

A el ko 2m ? jemx? + k% +4n®x? —dmkx
- 4 16

9A _ 1 3omx +8n%x —4nk)
dx:
dA
0= 32nx +8mix—4nk =0
dx
o E
= T8t

d?a 1 2 ; L
=2 :E[32ﬂ+8x |> 0= Sum of areasis minimum
=1 ¥

OR 8+2n
27[( k +4\:k:>_\:L:>_\:2x
t8+ 2% 4+m
36 P(1,3.4) Equation of line PQ is

Q4 2 -1 1

Pa, B. )

The coordinates of Q are QA + 1, A + 3. A + 4)




s Qliesonplane 2x —y+z+ 3 =0

o 200 # 1) — e EAEsd) 3 =0

= 6L+6=0 ie, A=-1

The coordinates of Q are (-1, 4, 3)

Let P'(a, B, y) be the image of P.

-Ot+l_ B+3 , y+4
then 2 ==, 5 =4 5 =73

= 8s -3 RS, ye2

= the image P'is (3,5, 2)




