KENDRIYA VIDYALAYA GACHIBOWLI, GPRA CAMPUS, HYD - 32
SAMPLE PAPER TEST - 01 (2020-21)
SAMPLE ANSWERS
SUBJECT: MATHEMATICS MAX. MARKS : 80
CLASS : XIlI 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 Il 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. Show that f(x) = x2 + 2 is not injective.
We have, f(x)=x?+2
Let x,, x, € R such that
f(x) =1(x,)
=X +2=X5+2
=X =k =5 =fx
~.f(x)is not one-one.

2. For any matrix A = [ajj], if cij denotes its cofactors then find the value of a11C12 + a12C22 + a13Cs2.
Ans: Zero

3. Find the principal value of sec*(—/2) +cosec*(—/2)
sec™ (- v2) + cosec™ (- v2)

() e

4. Check whether the relation R defined onthe set A={1, 2, 3,4,5,6}asR={(a, b): b=a+ 1} is
reflexive.
The relation Ron set A={1, 2, 3, 4, 5, 6} is defined as

R={(a b):b=a+1}
~R={(1,2), 2 3), @3,4), 4,5), (5 6)}
Clearly, (a, @) ¢ Rfor any a € A. So, R is not reflexive.
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5. If A= {5 }be such that A™ = kA, then find the value of k.
We have, A= [2 8
5 -2

o |A=2(2)-3x5=-19
_1__1[_2 -3“_[2/19 3/19]

“19|-5 2|7 |5/19 -2/19
Since, AT = KA
_[219 3197 [2k 3K ,ugiok o kot
5119 -2/19] |5k -2k 19

6. If A'is a matrix of order 3 x 3 such that |A| =5, find |A(adjA)|.
We have, | A| =5and order of Ais 3x 3
Now, | A adj(A)| =| A|| adj A| =| A|| A|*~
=| Al” =(5° =125

2.\? 2
7. Find the degree of the differential equation (3 32/] +(%) = Xsin %
X

X
2.\2 2
We have, d_g/ + (%) = xsin(g)
ax ax ax

Clearly, the degree of differential equation is not defined.
8. Evaluate: J'sin2 X dx
2
X 1 . o X . o 5

sin? Zadx = — | 2sin® = dx multiply and divide by 2

[sin® D a = [2sin® 2 [muttiply y2]
—lf(1 - COos x)adx = 1'|'dx—1'|'cos xax
2 2 2

= 1x - 1sin x+C
2
2
9. Evaluate: I e¥dx
0

Let / =j§elx] dx = J';e["] ax + Lze["]dx
:j1e°dx+_[ze‘dx
0 1
=[x +exF=(1-0)+e@-1) =€ +1

10. If A and B are two independent events with P(A) = 3/5 and P(B) = 4/9, then find P(ANB).

We know that, if Aand B are independent events, then
A and B are also independent.
.. P(ANB) =P(A)-P(B) =(1-P(A))(1- P(B))

(3)(4)252
0 T | P
5 9) 579 9
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11. If E1 and E; are two independent events such that P(E1) = 0.35 and P(E1 U E2) = 0.60, then find
P(E2).
Let P(E,)=x

Then, E, and E, being independent events, we have
P(E, nE,)=P(E,) % P(E,)=10.35x
Now, P(E, UE,)=P(E,)+ P(E,)-P(E,NnE,)
= 0.60=0.35+ x —0.35x = 0.65x = 025

12. If the angle between the vectors i+k and i— ] +akis % then find the value of « .
leta=/+kand b=/ -] +ok.
Since, a and b are perpendicular

2-6=0 = (+k)( -] +0k)=0

=1+0=0 = a=-1

13. If a=(i+3]—2k) x (=i +3K) , then find the value of |a|.
We have, a=( +3/ —2k)x (=1 + 0] + 3k)
R A
3 -2 =(9-0) —(3-2) +(0+ Ik
10 3| g -j+ak

|al=y P + 1P+ P =401

- =
—

14.1f |al=2, |b]=3 an

ab =3, then find projection of b on a.
3 _

Projection of Bona= =

‘OLQ-

mloa Il

[V

15. Find the projection of the vector 7i+ j—4k and 2i +6] + 3K .
We know that, projection of aon b = a-Tb
|b|
Here, a2 =7i +] -4k and B =2/ + 6] + 3
a-b =@ +]-4k)-@ +6] +3k)=14+6-12=8

and |B| =22+ & + 3 =4+ 36+9=7

Hence, projection of aonb = a_b = §

Bl 7
16. Find the value of A if the vector 2i +l] —4k and 2?—]+I2 are perpendicular.
Since2i + Aj —4k and2i —j + k are perpendicular
@+ N —ak)-@f -] +k)=0
=4-A-4=0= A=0
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SECTION-II
Case study-based questions are compulsory. Attempt any four sub parts of each
guestion. Each subpart carries 1 mark

17. In a test, you either guesses or copies or knows the answer to a multiple-choice question with four

choice. The probability that you make a guess is % you copy the answer is % The probability
that your answer is correct, given that you guess it, is % . And also, the probability that you answer

is correct, given that you copy it, is % .

Multiple

Choice
Questions

(i) The probability that you know the answer is

1 1
a)0 b) 1 c) = d) =
(a) (b) (c) 5 (d) 2
1
Ans: (c) =
(c) 5
(i1) The probability that your answer is correct given that you guess it, is
1 1 1 1
a) = b) = c) = d) =
(a) 5 (b) 5 (c) 5 (d) 2
Ans: (b)%
(iii) The probability that your answer is correct given that you know the answer, is
1 1 1
a) = b) 1 c) = d) —
(a) . (b) (c) 5 (d) 10
Ans: (b) 1
(iv) The probability that you know the answer given that you correctly answered it, is
4 5 6
a) — b) = Cc) = d) None of these
(a) - (b) . (c) - (d)
Ans: (c) g
(v) The total probability of correctly answered the question, is
7 11 5
a) — b) = c) — d) None of these
(a) 0 (b) 0 (c) 0 (d)
7
Ans: (a) —
(a) 0
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18. A square piece of tin of side 24 cm is to be made into a box without top by cutting a square from
each corner and folding up the flaps to forms a box.

semsmpresssssssessssssssssnsses qmanee

(i) The length, breadth and height of the box formed, in terms of x are
(@) (24 - 2x, x, 24 — 2x) (b) (24 — 2x, 24 - 2x, X)
(c) (x, 24 — 2%, 24 - 2x) (d) (x, x, x,)
Ans: (b) (24 - 2x, 24 — 2X, X)

(if) Volume V of the box expressed in terms of X is
(a) (24 - 2x)° (b) x® (c) x?(24 - 2x) (d) x(24 - 2x)?
Ans: (d) x(24 - 2x)?

(iii) Maximum value of volume of box is
(a) 256 cm?® (b) 512cm®  (c) 1024 cm? (d) 2048 cm?®
Ans: (c) 1024 cm?

(iv) The value of x when volume is maximum is
(@) 12cm (b) 8cm (c)4cm (d)2cm
Ans: (c) 4 cm

(v) The cost of box, if rate of making the box is Rs. 5 per cm?, when volume is maximum is
(a) Rs. 2840 (b) Rs. 3840 (c) Rs. 2040 (d) Rs. 3480
Ans: (b) Rs. 3840

PART B
SECTION — 111

Questions 19 to 28 carry 2 marks each.

19. Find the values of ‘a’ so that the function f(x) is defined by f(x)=<9 x2 X7 0 may be

continuous at x = 0.
The function f(x) will be continuous at x = 0, iff

!(i_rg) f(x)=1f(0)

el
SN AX o1 [ f0)=1)

= lim
x—0 X

= &’ lm (Si"ax)2 =1
x—0 ax
= a’(1P =1
. a=%1
Thus, f(x)will be continuous at x =0 ,ifa==% 1.
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X—2 -3

20. If =3, then find the value of x.

33X 2x
X—2 =3
33X  2X

= 2X* —4x+9x-3=0

=3=2X(x-2)+9x=3

:>2x2+5x—3:0:>x:%,—3

21. Evaluate: sec™+/2 +2cosec™(—/2).
Letsec™ v2 =6, = sec 6, =2

e O —sec-' o =T|.. % e
= 5606 =seC = 6, =sec V2 4[. 4e[O,n] {QH

and cosec™(-v2)=0, = cosec 6, = -2

T
= cosec 0, = - cosec - = cosec 0, =cosec (- E) = 0, =cosec”'(—v2)=-m/4

i3]

T T T T T
~sec'V2 +2cosec” (2)=—+2[ - | == -2 ===
( ) 4 4 4 2 4
X
22. Evaluate: Izd—
9x“ +6x+10
1 1 1
let I=| —————dX =—| —d
19x2+6x+10 9Jx2+gx+E *
1 1 3 9
=§J > 2 1 1 0%
X=X ———t—
379 9 9 "
1 1 1 1 X+ 5
—— d = — — -1
9-[ X gx1tan ] +C

23.1f axb=axc, a=0 and b #c, show that b =c+ta for some scalar t.
Wehave,3x3=3x3,

o
ol Ol ol
I

forsomescalart. [ az0and b # 3]

ol

-
=b-
=

ol 0O
I
oy ~

+
—~
[

24. A couple has two children. Find the probability that both children are males, if it is known that
atleast one of the children is male.

Prepared by: M. S. KumarSwamy, TGT(Maths) Page - 6 -




Let Aand B be the events that both children are male and
atleast one children is male.
1 3 1
. P(Al=—, PB) ==, P(AnB)=—
(A= PB)=7 PANB)="
P(AnB) 1/4 _1
P(B) 3/4 3

Now, required probability, P(A/B) =

nl4

25. Evaluate: I\/1+sin 2x dx
5
let /= j 1+ sin2x dx. Then,
0

/4 /4
I'= [{Jsin® x + cos” x + 2sin xcos x dk = [ {/(sin x +cos x)’dx
0 0

/4 n/4
= I= [|cos x +sinx|dx = [(cos x +sinx)dx =[sinx -cos xJ5'*
0 0
=5 I=(sin£—cos£)—(sinO—cosO) —(l—i)—(0—1)—1
“ = 2 2
26. If sec(u] =a, prove that OI—y=1.
X—Yy dx X
Wehave,sec(x+y)=a = XY _sec'a
X—y X—y

On differentiating both the sides, we get

x —yy

d
=>(x—y—x—y)+(x—y+x+y)d—i=0
dy _y

oy 0 = 2xg=2y = —=;

= -2y +2x—=
ax ax ax

27. Show that the tangents to the curve y = 2x® — 3 at the points where x = 2 and x = -2 are parallel.
The equation of the curve is y =2x® - 3

Differentiating with respect to x, we get % =6x°
i

Now, m, = (Slope of the tangent at x =2)
07) 2
=|— =6 X =24
&) -ox@
and, m, = (Slope of the tangent at x = —2)
o}/) >
== =6-2) =24
(dX xX==-2 a )
Clearly, my =m,

Thus, the tangents to the given curve at the points where
x =2and x = —2are parallel.

28. Solve: ﬂ:l—x+ y — Xy
dx
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We have, C£=1—x+y—xy
ax
= Y ogxryi-0 oY —g-xon
ax +y
j%=‘[(1—x)dx
=log(1+y) x——2+C
SECTION —

Questions 29 to 35 carry 3 marks each.

29. Let the function f :R* —[-9,) given by f(x) = 5x? + 6x — 9. Prove that f is bijective.

We have a mapping f : R* — (-9, «)
given by f(x)=5x* + 6x - 9

For one-one Let x,, x, € R*be any arbitrary elements,
suchthat f(x,)="f(x,)

= 5%/ +6x, - 9=5X; + 6X, - 9

= 5(x% = x3)+ 6(x, - x,)=0

50 + %) (X = X;) + 6(X; — X;) =0

(X = X,) [5(% + X,) + 6]=0

X, =X, =0 or 5x, + 5x, + 6=0

X, =X,=0 [~5x +5%,+6=0as x, X, €R"]
X1 = X2

Lo v el

So, f is one-one.

For onto Let y e(-
y =f(x).
Then, y=5x>+6x-9 = 5x>+6x-9-y=0

9, ) be any arbitrary element and

LT3 \/:4+ % o -3-,/7:“ 5y
-3-,/54+ 5y

-+ X € R*, therefore x # E

-3+ ./54
Now,x=weR+ foreach y € (- 9, «)

 —9<y<oo
[multiply each term by 5]
[add 54 in each term]

-45<by <o
54-45<+ by <o
9<54+ by <eo
3< /54 + 5y <o [taking square root]
-3 +3<-3+ 54+ 5y <

[subtract — 3in each term]

= -3+ ,54+5y>0

Thus, foreach y e (- 9

LI

), ), there exists

—6+ .36+ 4x50+y)|.. . —b*b’-4dac _ —
= Xx= J B+ o 2= 5 8T y—0p Mel—?*suchthatf(x):y
10 a 5
:X=—6¢JM _ -6+2,/64+ 5y So, f is onto.
10 == 10
P
30. Evaluate: | ————=dx
£&+\/7—x
4 Jx _
Let/_jsﬁdx .. ()
Usmgj' X)adx = f f(@+ b-x)dxin Eq. (i), we get
I_J-4 J3+4-x j- (i)
_3J3+4—X+J7—(3+4—x) s [7- x+f
On adding Egs. (i) and (i), we get
2/=I4de+r— \J7‘de - 4‘/;"'— ‘de=j4dx=[x]§
8 X + .fT-x 3 J7-x++x 8 x4 JT-x 3

= 2/=[4-3]=1

f=1
2
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31. Find the solution of differential equation x?dy + y(x + y)dx =0, ifx=1andy = 1.

Given differential equation x?dy + y(x + y)dx = 0 can be
written as x2dy + (xy + y?)dx =0

= x%dy =—(xy + y?)dx

2

N g=_[y><+y)
ax

X2

- 409 0

which is a homogeneous, as ay = (X)
ax X

On putting y = vx and oy =V+X i in Eq. (i), we get
ax ax

av 2
V+X—=—-V—-V
X

= ¥ By 5
ax 2v +v X

1 =l o 2 =1

V@2 + V) X

1(1_ 1 )dv=_1dx
2\v v+2 X

32. Find the area of region bounded by linesy = gx -5, x+y-9=0andy=

Givenlinesare y=§x -5 ()

... (ii)
and y=%x—§ ...(iii)

For finding the points of intersection, we solve in pairs.
On solving Egs. (i) and (ii), we get

Coordinates of C =(4, 5)

On solving Egs. (i) and (jii), we get

Coordinates of B = (6, 3)

On solving Egs. (i) and (iii), we get

Coordinates of A=(2, 0)
.. Required area = Area of AANC + Area of quadrilateral
NCBD - Area of AABD

= [['(tine AC)ak + |line BC)dk — [ (ine AB)ax

=J'24 (gx—S)dx+ _[f(Q—x)dx—J': Gx—g)dx

g 27 2
=|:§.x__5x:|4+|:gx_x_:| _|:§.X__§X:|6
2 2 . 2 i 4 2 2 5

=2 P - 51x + ObXE - 1 [ —%[XZ]S + 218

X+y=9
3

_5 1 P
=, (12)-5@)+90) - - 20) - £ (32)+ S(4)

=15-10+18-10-12+ 6 =|39-32| =7 sq units

1,01 1 1 1
sy 5J';d\,_g_[V+2d\/=—‘[;dx+logc

= %Iog|v|—%log|v+2|=—|log x| +log C

= 1Iog B _ =log 9
2 V+2 X
C v e
= log| ——|=2log|—| = =|—
% X vV+2 X
¥
X

? 2
o v - B AT
Y, o \X X y+2x \x
X
It is given that y =1, when x =1
1 By i
m—(ﬂ = 3¢

Hence, the particular solution of the given differential

equation is 1
y _38 ¥ 1
y+2x X2 = y+2x 3x2
3x%y =y +2x
3 3
“x-=.
4 2
Y4
Ny
9

y=3/4 x-3/2

=g(16-4)-5(4—2)+9(6—4)—%[36—16]

3 3
-5 38-9+2(6-2)
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33. Show that the triangle of maximum area that can be inscribed in a given circle is an equilateral

triangle.

Let ABC be a triangle inscribed in a given circle with
centre O and radius r.

The area of the triangle will be maximum if its vertex A

opposite to the base BC is at a maximum distance from
the base BC.

This is possible only when A lies on the diameter
perpendicular to BC. Thus, AD 1 BC. So, AABC must be
an isoscele triangle. Let OD = x.

On applying Pythagoras theorem in right angled AODB,

we get (OB)Z (OD)2 ( )
= r>=x+(BDY

= BD =4/r? - x2
. BC=2BD =2,/r2 s

Also, AD = A0 +0D =r + x.
Let A denote the area of AABC.

Then,A=%(BC x AD) = A=%x2\/r2 - X2 X(r +x)

= A=(r+ x)yr? = x?

ﬁcﬁ rz_xz_x(f‘*‘x)

ax (2 _ 32

dA _r? —rx-2x*

[differentiating w.rt. x]

K f2_,2
" . 0A
The critical numbers of A are given by 5 =0.
X
2 2
%=O s rc—rx-—-2x -0
ax I'2 _ X2

34.1f X! —y* =a°, find g
dx

_yxzab
Let xX¥ =uandy* =v

Given,

= r-2x)r+x)=0 [-r+x#0]
= r—2x=0=x=L
2

dA r?-m-2x?

NOW, — =
dx r2 . X2

2
d A_(—r—4x)+

= =
ax? Jrz _x2
[differentiating both sides w.rt. X]

2
= (ﬂ) =-2J3<0
r
X=—

0 25" ix
2~ X2y

Thus, Ais maximum when x = é

; BD—\/r — % - = BD=§
In right angled AODB, tan 8 = @
V¥
:>tan9=%=«/§: 0 =60°
2
s ZBAC =6=60°

But AB= AC. Therefore, /B = ZC = 60°.

Thus, we obtain ZA= /B = ZC = 60°.

Hence, A is maximum when ABC is an
equilateral triangle.

Then, u-v=al=—"-=2=0 ..()
ax  adx
Now, u=x"=logu =ylogx
1M _Liogx o Wy -1, iogx Y
uadx X ax x Y 9%
and v=y*=logv=xlog y
1dv_xady av _1dy
= ——= +10 = U X
vk yax gy =>dx Xy dx+ylogy
Now, Eq. (i) becomes,
r dy
X+ x og x Y xyx o 0
y g g Xy o -y*log y=
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:‘ﬂ(x” log x —xy* )=y*logy —y-x' 1 o ¥ _ y*logy-y- Xy R
o dx  x'-log x — x-y*~

35. Find whether the following function is differentiable at x = 1 and x = 2 or not.

X , X<1
f(x)= 2—x ,1<x<2
—2+3x—x%, x>2
j 8 x <A Differentiability at x = 2
Given, f(x) = 2 - X, 1<x<2 LHD = lim fe-h)-1f2)
|-2+3x-x%  x>2 pso  =h
Differentiability at x =1 = lim 2-@-h)-@-2) = lim h .
f(1 h) f(1) h-0 —h h—0 _h
i fe+h)-f@)
S RHD = lim “EX 12260
_im =M -R-(0)] e
=1m 5 ,['_'jg _h =l T —2+3(2+h)—,(72+h)2—(2—2)
w1 #a=¥(1) h—0
R — -2+ 6+3h-(4+h>+4h)-0
E = lim
_im2-+m-@-1) = S h
i h —tim T2 2O gk y= o1
—h h—-0 h h-0
- Ta - LHD = RHD
y LHD = RHD So, f(x)is differentiable at x =2.
So, f(x)is not differentiable at x = 1. Hence, if(x)ls not differentiable at x =1, but it
differentiable at x =2.

SECTION -V

Questions 36 to 38 carry 5 marks each.
36. Find the foot of the perpendicular drawn from the point (-1, 3, —6) to the plane 2x +y -2z +5 =
0. Also, find the equation and length of the perpendicular.

q
Let the foot of perpendicular be P(x;, y,, z;) dr’s of APare(x;+1,y;-3,2,+6) A(-1, 3, -6)
Direction ratios normal to plane (1) are(2,1,-2)

ﬁ
Since AP | n
x +1 _yl__s_zl_"'(’_;b
2 1 -2

2x+y-2z+5=0

= x=2A-1,y,=A+3,2=-2A-6
Putting in equation of plane :
2 +Yy; -2z, +5=0
2QA-1)+A+3-2(-2L-6)+5=0 = A +18=0 = A=-2
X ==5y;=1,2,==-2
Hence foot of perpendicular is P(- 5, 1, - 1).
Length of AP = \[(-5+1)2 +(1-3)2 +(~2+6)® =6 units

ﬁ

Since AP || n
- Equation of AP is —(1) _y-8_z+6 . x+1 _y-3_z+6
1 —~2 2 1 -2
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37. Solve the LPP graphically minimize, Z = 30x — 30y + 1800 subject to constraints x +y < 30, x <
15,y< 20,x+y=>15;x,y>0.

Minimise Z = 30x — 30y + 1800
Subjectto x+ y <30

x <15
y <20

X+y=15
and, x =20,y >0

To solve this LPP graphically, we first convert inequations
into equations and then draw the corresponding lines.
The feasible region of the LPP is shaded in given figure
The coordinates of the corner points of the feasible
region A, PQ B3 B, are A,(150), P(1515) Q(10,20),
B;(0,20)and B,(0, 15). These points have been obtained

by solving the cormesponding intersecting lines

simultaneously.

The values of the objective function at the points of the
feasible region are given in the following table.

YA

N

B4 (0, 30)

x=15

B; (0, 20NQ (10,

20) y=20

B, (0, 15)

N

P (15, 15)

B, (0, 15)

> X

Point
(x,y)

Value of the objective function
Z =30x -30y + 1800

A(150)

Z=30x%x15-30 x0 + 1800 =2250

B(1515)

Z=30x15-30 x15+ 1800 =1800

Q(10,20)

Z =30 %10 - 30 x20 + 1800 =1500

B,4(0,20)

Z=30x0-30x20 + 1800 =1200

B,(0,15)

Z=30x0-30x15+1800=1350

o]

A, (15, 0)

Clearly, Z is minimum at x =0, y =20 and the minimum value of Z is 1200.

1 3 4

38.1f A=|2 1 2/, thenfind A™. Using A, solve the given system of linear equations:
5 11
X+3y+4z=8,2x+y+2z=5and5x+y+z="T.

Ay (30, 0)\

x+y=15

x+y=30
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We have, x+3y+4z=8
2X+y+2z=5
and 5x+y+z=7

The above system of simultaneous linear equations can
be written in matrix form as

1 3 4][x 8

2 1 2|ly|=|5

5 1 1]|z] |7

[1 3 4] X 8
o, AX=B,where A=12 1 2{ X=|y|landB=|5

5 1 1] z 7

1 & 4
Now,|A|=]2 1 2|=1(1-2)-3@2-10)+ 42 -5)
51 1

=-1+24-12=1120
So, A" exists.
Let C; be the cofactor of a; in A=[a;]} Then,

Cii=-1C3=8Ci3=-3Cy=1Cp=-19 C3 =14
C31 =2,C32 =6andC33 =-5

-1 8 -3 -1 1 2
~adjA=[1 -19 14| =18 -19 6
2 6 -5 -3 14 -5
-1 1 2
s A= aga=1]l8 -19 &
5 i -3 14 -5
Thus, the solution of the system of equations is given by
-1 1 21 8
X=A‘1B=11—1 8 -19 6|5
-3 14 -5||7
-8 +5 +14 11 [1
=% 64 -95 +42 =11—1 11|=]1
-24 +70 -35 1] 1
1
=|y|=[1] =2x=1y=1andz=1
z 1
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