KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD - 32
SAMPLE PAPER TEST - 02 (2020-21)
(SAMPLE ANSWER)
SUBJECT: MATHEMATICS MAX. MARKS : 80
CLASS : XII DURATION : 3 HRS

General Instruction:

1. This question paper contains two parts A and B. Each part is compulsory. Part A carries 24
marks and Part B carries 56 marks

2. Part-A has Objective Type Questions and Part -B has Descriptive Type Questions

3. Both Part A and Part B have choices.

Part — A:

1. It consists of two sections- I and I1.

2. Section I comprises of 16 very short answer type questions.

3. Section I contains 2 case studies. Each case study comprises of 5 case-based MCQs. An
examinee is to attempt any 4 out of 5 MCQs.

Part — B:

1. It consists of three sections- 111, IV and V.

2. Section 11 comprises of 10 questions of 2 marks each.
3. Section IV comprises of 7 questions of 3 marks each.
4. Section V comprises of 3 questions of 5 marks each.

PART - A

SECTION-I
Questions 1 to 16 carry 1 mark each.

1. Check whether f(x) = tanx is one-one or not on R.
We have, f(x)=tan x

Since, f(0)=tan0=0
andf(r)=tanm =0
f(0) = f(m)
ButO=mn
So, f(x) =tan x is not one-one.
2. Find the domain of f(x) = sin™ (-x?).
The domain of sin™ xis [-1, 1].
Therefore, f(x) =sin™(-x?)is defined for all x satisfying.
AL-Pg1 = 12x02-1
= 0<x’<1 =2x°<1=23x%-1<0
= X-Nx+1)<0=>-1<x<1
Hence, the domain of f(x)is [-1,1]
3. If Alis a matrix of order 3 x 3 such that |A| = 4, find |A~1.
We have, | A| =4
1

NOW,l A_1|=|—|=

Bl
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4. Find the value of cot (%—Zcot‘1 (in

NE

b - 1 T T T 271
| ——2cot” ——=|=cot| = -2x—| = eyt e
00(3 co J@] co (3 X 3] cot( }

L 1 1
=cot|-——| =- =
( 3] cot

5. If for the matrix A, A% = |, then find the value of AL,
We have, A% =/
= ATA3=AT
= A=A" [ATA=I A 1=A]
AT = A2

-1 2 3
6. If2A+ B + X =0, where Az{ 3 4} and B =[1 c } , then find the value of matrix X.

We have, 2A+ B+ X=0
= X=-@2A+B)

mew mepezl . o el 2
o B 1 5

_[—2 4}[3 —2}_ -2+3 4-2] [1 2

L6 8]"|1 5 ‘[sn 8+5}_[7 13}
-1 -2

X=—(2A+B)=[_7 _13]

7. Find the equation of the tangent to the curve y = x* + 4x + 1 at the point where x = 3.
Whenx=3 wehave y=(3°+ 4x 3+ 1)=22

So, the point of contact is (3 22).
Now, y=x? + 4x + 1

@—2x+4
ax

{O'ZJ =2x3+4=10
X )i 22)

. Equation of tangent at (3, 22)
y-22=10(x-3) = y-22=10x-30
=10x-y=8
8. Ify=7x -4 find .
dx
We have, y = 7x° — 4x?

oy =7 x3x% -4 x 2x

dx
=21x2 - 8x.
9. Evaluate: IL
X+ xlog x
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1

1
lstl=)| —— =| ———
. Ix+xtogxdx -[x(1+logx)dx

Let1+ log x =t :1dx =dt
X

dt
I=|—=logt+C
It ogt +
=log(1+log x)+C

10. If A and B are events such that P(A) = 0.3, P(B) = 0.6 and P(B/A) = 0.5, find P(A/B).
We have, P(A)=0.3 P(B)=0.6and P(B/ A)=0.5
~PAnB)=P(APB/ A=03x05=015
.. P(A/B)= P(AnB) _015_1
P(B) 06 4
11. An urn contains 10 black and 5 white balls. Two balls are drawn from the urn one after the other
without replacement then find the probability that both drawn balls are black.
Let E and F denote respectively the events first and
second ball drawn are black.

N P(Q:% FY_10_9 _3
Required probability, P (E nF) = P(E)XP(E) T ><ﬁ =
12.1f a=1+ j+2k and b =3i+2]—k, then find the value of (a+3b).(2a—h).

Wehave,a =i+ +2kandb =37 +2] -k

a+3b=(+]+2k)+33 +2/ - k) =10/ +7] - k

and 23 - B=2(+] +2k)- (3 +2] - k)=-7 +0] +5k

(@ + 3B)-2@-B)=(101 + 7] = k)-(- + O] + 5k) =10(=1)+ 7(0) + (=1)(5) =-10 - 5=—-15
13. Find the value of 2 if the vectors a=2i—3j+k and b = j+ Ak are perpendicular.

The given vectors are perpendicular

a.b=0
@ -3 +Kk)-(f+Ak)=0 = 0-3+A=0 = A=3

14. Write the cartesian equation of the plane whose vector equation is r.(2i — j+k) =7.

We have, 7-@f - | + k)=7

s

= X+ +2K) @ -] +K)=7 [-T=xi +y] + zk]

= 2X=-y+ 2=17.
15. Write the equation of line passing through the points (-1, 2, 1) and (3, 1, 4).
We know that equation of line passing through two points
(X ¥1s z)and (X,, ¥, 2,)is
X =X — Y=Y = Z =2
Xo=X Yo=h 2Z2—4
-~ Equation of line passing through (- 1,2, 1)and (3,1, 4) is
Xx+1 y-2 z-1 x+1 y-2 z-1
3¢1 1-2 4-1" "4 ~ 1 3

16. If |axb|? +(ab)? =144 and |a|=4, then find the value of |b]|.
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We know that, | a2 x B| + (a-BY =|a|?| B
= 144=(47|B|?
- [B|2=E=9
16
. |B|=3

SECTION-II
Case study-based questions are compulsory. Attempt any four sub parts of each
guestion. Each subpart carries 1 mark

17. A building has front gate has the figure as shown below:
It is in the shape of trapezium whose three sides other than base in 10 m. Height of the gate is ‘h’
m.

D 100cm C
§ &
S &
ml -
A x P Ox B

On the basis of above figure answer the following questions:

(i) The relation between a and h is
(@) x>+ h?>=10 (b) x? + h? =100 (c)h?-x2=10 (d)x*-h?=10
Ans: (b) x2 + h?=100

(if) The are of gate A expressed as a function of x is

(@) (10+ x)+/100 + x? (b) (10— x)~/100 + x?
(¢) (10+ x)v/100 — x? (d) (10— x)+/100 - x?
Ans: (c) (10+ x)+/100 - x?

(iii) The value of x when A is maximum is

@5m (b) 10 m (c)15m (d)20m
Ans: (a)5m

(iv) The value of h when A is maximum is
(a)5+/2 m (b) 543 m (c) 104/2 m (d) 10+/3 m
Ans: (b) 543 m

(v) Maximum value of A is (in m?) is

(a) @ (b) 753 © # (d) 75
Ans: (a) @

18. The probability distribution functions which shows the number of hours (X) a student study during
lockdown period in a day, is given by (where C > 0)
X 0 1 2
P(X) 3C? 4C-10C* | 5C-1

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 4 -




On the basis of above information answer the following questions:
(i) The correct equation for C is
(@) 3C*-10C2+C-2=0 (b) 3C3+10C?+C-2=0
() 3C*-10C2+9C-2=0 (d) None of these
Ans: (c) 3C®-10C2+9C-2=0

(i) The value of C is

1 1 1 1
(@ > (b) 3 (© " (d) 5
Ans: (b) %

(iii) P(X1< 2) = ) ) )
(@ > (b) 3 (© " (d) 5
Ans: (b) %

(iv) P(X2: 1) = . , .
(@ 9 (b) 9 () 3 (d) 3

. 2
Ans: (a) 5
(V) P(Xlz 0)= )
(a) > (b) 3 ()1 (d)0
Ans: (c) 1
PART B
SECTION — 111

Questions 19 to 28 carry 2 marks each.

19. An urn contains 5 white and 8 white black balls. Two successive drawing of three balls at a time
are made such that the balls are not replaced before the second draw. Find the probability that the
first draw gives 3 white balls and second draw gives 3 black balls.

Consider the following events

A =Drawing 3 white balls in first draw

B =Drawing 3 black balls in the second draw.
Required probability = P(A N B)=P(A)P(B/ A) ...()

%y _10_ 8

“ B, 286 143

After drawing 3 white balls in first draw 10 balls are left in

the bag, out of which 8 are black balls.

%Cy; 56 7

We, 120 15

Substituting these values in Eq. (i), we get

Required probability = P(A N B) = P(A) P(B/ A)

w BV B
143 15 429

Now, P(A)

- P(B/A)=
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. . 7 0 3 0
20. Find Xand Y, if X+Y = 5 & and X =Y = .

0 3
7 0 30
We have, X+Y= YoV
e have + [2 5]and [O 3]

X+Y)+(X=Y)= |:7 0] 4:3 g]

_|7+3 0+0| (10 O 1110 © 5 0
z’zx'[zw 5+3]'[2 8] = x=§[2 s]=[1 4}
7 0] [30] [7 0
and (X+Y)—-(X~Y)=[2 5}-[0 3] [ ] [ }
7-3 0+0] [4 0
=>2Y=[2+o 5-3]=[2 2] = e [ ] { }

Hence, X = A2 andY = .
1 4 1 1

| X—4]
X#4
21. Examine the continuity of the function: f (x) =< 2(x—4) atx =4.

0 ,X=4
Atx = 4LHL =lim f(4—h)=lim ATl
h~02(4—h - 4)
|-h| . 1 1
=lim =lim lim| ——|=-—
h=02(=h) h=0-2h hs0 2 P

|4+ h -4

RHL =lim f(4+h) = lim Lor: i
= +

= . e B 1 1
=lim—=lim —=Ilim| = | ==
h—0 2h h—02h h> 2 2
and f(4)=
LHL = RHL # f(4)
Hence, the given function is discontinuous at x = 4.

22 1f y=——2 then find &Y.
a? —x? dx

Given, y =

a - x?
On puttingu =a° - x*, we get y = J_ u™?andu =a® - x?

YTy and Y - oy
ax

au 2
dy dy au 1 a0 1 X
Now, —="2LXx"—=—-—U X (-2Xx) == O \= — "
& adu o 2 =) oy =) @ - x2)*"2

23. Find the value of sin‘l[—g]—%ec‘{zmn %) .
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5 ]=91 = sing, =—§ = sin®, =—sin%

= sin g, =sin[— %J = 0, =sin‘1[— ?J i

Let sin"[— E

3

andsec™ [2 tan %] =0, = sec”' (%] =0, = $6C0, = L

n T

= seco, =sec(g] = 0, -5
= 0 =sec“(2tan£} =%
- 6) 6

. sin™ —ﬁ —2sec™ (Qtanﬁ] _———2 XK _ 2%
2 6 3 6

24. Given |al=10, |b|=2 and ab =12, then find |axb]|.
We know that, (a.B) +|a x Bl =| a|?| B|?
22 4|3 x B> =(10¢ x@¢ [-a-b=12]|3a=10,|B|=2]
= 144+|axb®>=400 = |axb?=400-144 = |a xb]> =256 = |ax b =16
25, If x = 10(t  sint), y = 12(1 — cost), find j_i
We have, x =10( - sint)and y =12(1 —cost)
A %-10(1 cost)andg =12(sint)

. Oy _dy/dt _ 12sint 12 x2sin(t/2)cos(t/2) _6
" dx dx/dt  10(1-cost) 10 x 2sin® (t/2) 5

26. Find the equation of the tangent to the curve y = -5x2 + 6x + 7 at (1/2, 35/4).
The equation of the given curve is y = - 5x* + 6x + 7

= Q=—10X+6 = (Q] =- 10 +6=1
ax (1/2. 35/4) 2

The required equation of the tangent at (1/2, 35/4) is

3B _(d)x-1 - -
¥ 4 (dx)(x 2)=>y 7—1[x 2):4(x-y)+33—0

27. Evaluate: j tan de

cot (t/2)

-
We have, ;=IO t:‘”
+ X

2

Puttan 'x =t = 5 Ok =at

fx"
Again, when x=0=t =tan"'0=0

andwhen x=1=t =tan '1="

R
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28. Two vectors a and b, prove that the vector |a|b+|b|a is orthogonal to the vector |a|b—|b|a.
leta=|a|b+|b|aandP=|2a||b-|b]|a. Then,
a-B={la|b+|b|a}-{|a|b-|b|a}
= &B=|2F®Db)-|2||B|(B3)+|b||a|@Bb)-|b[*@a)
= a-B=|al’|bl’-|a||b|(@b)+|al|B|@b)-|B*|al
B=0

. a.is perpendicular (or orthogonal) to B.

U
Ql

SECTION — 1V

Questions 29 to 35 carry 3 marks each.

29. Let the function f : R* —[4,00) given by f(x) = x? + 4. Prove that f is bijective.
We have amappingf : R* — [4, «)givenbyf(x) = x> + 4
To prove f is invertible.

For f to be one-one
Let x,, X, € R* be any arbitrary elements, such that
f)=f(X) = x> +4=x2+4 = x* —-x5=0
= (4 —X) (X1 + x5)=0
= X —X,=0 [sX + X, #0asx;, X, € R']
= X;=X, So, fis one-one.
For f to be onto
Let y €[4, =) be any arbitrary element and let y =f(x)
Then, y = X’ +4
x°’=y—4
XxX=% W
- X € R*, therefore x #—.,/y — 4.
Now, x = W eR"
[+4<y<o=0<y-4<oo= Ogm-coo]
Thus, for each y € [4, =), there exist x =,y — 4eR* such
that f(x)=y
So, f is onto.
Hence, f is bijective.

30. Find the particular solution of differential equation (3xy + y?)dx + (x? + xy)dy =0 forx =1 and y
=1.
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We have, (3xy + y*)dx + (x* + xy)dy =0
o Y (Y
ax X% + xy

Since, each of the functions (3xy + y*)and (x* + xy)is a
homogeneous function of degree 2, the given equation
is, therefore a homogeneous differential equation.

0

On puttingy:vxand%=v+ x%in Eq. (i) we get

2 2,2 2
V+Xﬂ {_ﬁ__Bvx X }=v+x0—v=—{sv+v} :x%:-{sv+v2+v}

x? + vx?

ax 1+ v 1+v
v+1 2v° + dv X
[by separating variables]
3
o v+ ok 1+4V av = _d_x [by separating variables]
v+ 2v X v

-3
= [iq+1]dv:-% = V—+Iog|v[-—log|x|+C
v X -3 [mtegratlng both sides]

= -—+lo
=C 37 gly|=C

which is the required solution.

3
= —$+Iog|v|+log|x|=c = —%%Hog‘y

w2

31. Evaluate: j log(sin x)dx
0

/2 z ;
Let !=_[0 log (sin x)ax ...(I)

f_j “log [S|n(§-x)]dx =J‘:’2|og(cosx)dx (i)

On adding Egs. (i) and (i), we get
o= ™2 tlog(sin x) + log(cos X)}dx = j:’ ? (log(sin x - cos x))dx
. I“"z (M)m =, B =j:mlog(sin2x)dx —_[:mlog 2k ...(ii)
Onputting 2x =t=2dx =dt =dx = %dr
When x=0,thent =0and x = g thent =n

From Eq. (iii), we get
Now, " “log (sin2x)ax = [[* ~ (og (sint))o =2 I og (sintot = [ log(sint)ct =

From Eq. (iii), we get 2!=!—J'0 Iog20§< = |=[-log @) x}'? =_g|ogz

32. Find the volume of the largest cylinder that can be inscribed in sphere of radius ‘r’.
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Given, r is the radius of sphere.
Let R be the radius, h be the height of cylinder and
V be the volume of the cylinder.

Then, V=nR°h ...(J) 5 0
In right angled AOAC, we have r*> =R? + [g} hi2| \r
h2
2 — -——
= R?’=r2 = P A
3
V=mwh- it
4
av » 3mh?
—=1u- -
dh 4
a?v 6rh -3mh
Now, =0- =
ah? 4 2
For maximum or minimum value of V,
put LA, S— 2—0=>h—£r
dh V3

2 —
- {d vJ _3n_ 2
2

ah? ).

Thus, V is maximum when h = % r.
.. Ris calculated as
2

h 1.2 _PB
R=r=-— = R=r—-—_x|=r| ==
4 4 (Jﬁ ) 3
~. Maximum volume of the cylinder is given by

Vo =nih= n[\F T(\%J :r;_scu units

33. Find the area of the region bounded by the line y = 3x + 2, the x-axis and the ordinates x = -1 and
x=1

So, required area is given by
-2/3 -2/3
_j|y|dx_ j|y1dx+ j|y|dx_j yax + jyosf
-2/3 -1 -2/3
x=1 5 5
[-.-y<01‘0r-1<x<-§andy>0f0r-§<x<1]
0,0 (1,0 23 1
=- [ Bx+2)ax+ [(3x+2)ox
-1 -2/3
;
3 > 3x 1.26 13 y
=3x42 =—[*x +2x] +{~—+2x] =—+= = Vg .
y=3x+ 5 4 5 %8 0 S Q. units
2
34. Evaluate: I —dx

XSin X +C0S X
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2
Let /=[-— e = = -
(xsin x +cos X) (xsin x +cos x)

-xsec xax ...()

Put xsinx+cos x =t = (xcos x+sinx-sinx)dx =dt = xcos xdx =dt

L. X COS X
X 1_‘|- 5 o
(xsin x + cos x)

a -1 -1
ol s

=——————— [putf = xsin X+ Ccos X]
XSsin X +cos X

Now, integrating Eq. (i) by parts, we get

XCOS X -1 —adx
!:Ixsecx- , ax =xsecx-.(—) —I(1-secx+xsecxtanx)-_—
(xsmx+cgsx)2 XSin X +COS X XSin X 408 X
_ —-XSecx +J'secx(1+ xsinx) ax
X sin X 4+ Cos X COS X J xSin X+ COs X
-XSec X -
:,—+_|'sec2xd)< =_xs¢+tanx+c
XSIn X+ COS X XSINX+COS X

35. Find the point on the curve y~ = 2x which is at a minimum distance from the point (1, 4).

The given equation of curve is y? =2x and the given point
isQ (1, 4).
Let P(x, y) be any point on the curve.
Now, distance between points P and Q is given by
PQ =(1-xP +(4-y}

= PQ=\/1+x2—2x+16+y2—8y

=\fx2 +y? —2x -8y +17
On squaring both sides, we get
PQ?=x%+y? -2x -8y +17

P
= PO‘?:[‘V?] +y2—2[§]—8y+1?

2
[inen, y2=2x= x= 3;_]
4
PQ? =Lt y? - y? -8y 417

4
=5 Po”~=y?-8y+17

4
Let PQ2=Z Then, Z=‘%—8y+17

On differentiating both sides w.rt. y, we get

: o dz
For maxima or minima, put E =0

= y3—8=0 = y3=8 ﬁy=2
d°Z o, 4 >
€2=2(y%-9=3
Y !(y ) =3y

2
On putting y =2, we get [g]
CW Yy

Also,

=3@2P =12>0

=2

d%z

§ ? >0
~.Z is minimum and therefore PQ is also minimum as
Z =PQ>.
On putting y =2in the given equation, i.e. y> =2x,we get
@) =2x
= 4=2X = x=2

Hence, the point which is at a minimum distance from
point(1,4)isP 2,2).

SECTION -V

Questions 36 to 38 carry 5 marks each.

36. Solve the LPP graphically maximize, Z = 1500(7x + 6y) subject to constraints;

X+y<50;2x+y< 80,%,y>0.
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We have following LPP
Maximise Z =1500 (7x + 6y)
Subject to the constraints 100 +
X+y<50 ..00) 30_-
2x + y <80 ...(ii)
and x,y=0 ..(iii)
Firstly, draw the graph of the line x + y =50

X 0 50
y 50 0

Put (0, 0)in the inequality x + y <50, we get

0 + 0 <50, which is true.
So, the half plane is towards the origin.
Secondly, draw the graph of the line 2x + y = 80

X 0 40

y 80 0 ©.0) A (40, 0)
2x + y=80 X +y=50

Thevalues of Z atthese corner points are calculated as

Put (0, 0) in the inequality2x + y < 80,we get

Y

2x0+0<80
= 0 < 80, which is true Corner Z =1500(7 x + 6y)
So, the half plane is towards the origin. 0(0,0) Z=0
Since, x, y = Othe feasible region liesinthe firstquadrant  _A(40, 0) Z =1500(7 x 40 + 6 % 0) = 420000
On solving (i) and (ii), we get B(30,20) B(30,20) Z =1500(7 x 30 + 6 x20)
The corner points of feasible region are O (0, 0), A(40, 0) = TR0 (thepnony
B(30,20)and C (0, 50). C(0, 50) Z =1500(7 x 0 + 6 x 50) = 450000

The maximum value of Z is 495000 at (30,20).

37. Find the equation of plane determined by points A(3, -1, 2), B(5, 2, 4), C(-1. -1, 6) and hence find
the distance between plane and point P(6, 5, 9).
Given points are A(3 —1,2), B(5,2, and C(—1, -1, 6).

Now, equation of plane passing through A B and C is

X=X Y-y, zZ-2Z x-3 y+1 z-2
givenby|(xo— X Yo—-Y; Z,-2|=0=|5-3 2+1 4-2|=0
Xg—X; Ya—Y, Z3—2 -1-3 -1+1 6-2

x-3 y+1 z-2

= 2 3 2 |=0

-4 0 4

On expanding along R, we get (x - 3)(12-0)-(y + 1)(8+ 8)+(z2-2)(0 + 12)=0
= 12x -36-16y —16+ 122 -24=0

= 12x-16y +122=76 = 3x -4y +3z=19

Now, distance of the point (6, 5, 9) from the plane (i) is

i = 36)-45+39-19| |18-20+27-19 _‘ 6 ‘_ 6
- \fi?»2+42+32 | J9+16+9 | |V34| 34

units
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1 -10 2 2 -4
38. Evaluate the product AB, where A={2 3 4|and B=|-4 2 —4|.Hence solvethe system

0 1 2 2 -1 5
of linear equations x -y =3,2x+3y+4z=17andy + 2y = 7.
1 -1 0 2 2 -4 2+4+0 2-2+40 -4+4+0 6 0 0
AB=|2 3 4||-4 2 -4| =|4-12+8 4+6-4 -8-12+20(=]|0 6 O|=6l
0 1 2 2 -1 5 0-4+4 0+2-2 0-4+10 0 0 6
AB =6l
Given equations are x-y+0z=3
2x+3y+4z2=17
Ox+y+2z=7
1 -1 Offx 3 ¥ 3
These can be writtenas |2 3 4||y|=|17| = AX=C where X=|y|,C=|17
0 1 2]z 4 z 7
= X=A"lC
From (i), AB=61 = B=6A""1 :A—‘=%B
[ 2 2 -4
= A'1=l -4 2 -4
6 2 -1 5
2 2 -4 3
|

.. From (ii) X=g -4 2 -4(]|17
2 -1 5 7

] L [12] [ 2
= |y|==[-6]=|-1
z 24| | 4
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