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General Instructions:

» This Question paper contains - five sections A, B, C, D and E. Each section is compulsory. However,
there are internal choices in some questions.
Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
Section C has 6 Short Answer (SA)-type questions of 3 marks each.
Section D has 4 Long Answer (LA)-type questions of 5 marks each.
Section E has 3 source based/case based/passage based/integrated units of assessment (4 marks
each) with sub parts.

Math Sample Paper - 1

SECTION A

Q1.A pot contain 5 red and 2 green balls. At random a ball is drawn from this pot. If a drawn ball is green then
put a red ball in the pot and if a drawn ball is red, then put a green ball in the pot, while drawn ball is not
replace in the pot. Now we draw another ball randomly, the probability of second ball to be red is

Q3. If Ais a symmetric matrix and B is a skew-symmetric matrix such that, A+ B = [g _31] then AB is equal to




Y

;2

-1
2|
Q4. The values of p so that the lines 1_Tx = 73]2—;14 = Z;—?’

6— . .
TZ are at right angles is

X2 4x+2
x2+x+1

Q5. Range of the function f(x) =
(@)(1,)

®)(1.5)

(1]

7
Q6. The maximum value of the function f(x) = xv1 —x,x < 1is

;X €ERis

Q7. If lim x%—ax+b
(a)-4
(b)1
(©)-7
(d)5

Q8. If the function f(x) = {
@

mT+5
(b) —

T+5

= 5,thena+ b isequal to

x -1

alm — x| + 1,x <5

is continuous at x = 5, then the value ofa - b is
blx—m|+3, x>5

Q9. If fis a differentiable function satisfying f (%) =0,vnel,then
(@)f(x) =0,x € (0,1]

(b)f'(0) =0 = f(0)

(c)f(0) = 0 but f'(0) not necessarily zero

@AIf)l<1,x€(0,1]

dy

— = x4
Tx 2y =x"is

Q10. The integrating factor of the differential equation x
(a) x*

(b) —x?
1
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Q11.If f: R — R defined by f(x) = 3x — 5, then f(x) is
(a)is one - one but not onto

(b) onto but not one - one

(c) One - one and onto

(d) Neither one - one nor onto

x+1

Ql2. Iffm
(a) 2 (x +2)

(b); (x +4)
(€ (x—4)
(d); (x +1)

dx = f(x)V2x — 1 + C ,where Cis a constant of intergration , then f (x) is equal to

Q13. Two cards are drawn successively with replacement from a well shuffled deck of 52 cards. Let X denote
the random variable of number of aces obtained in the two drawn cards. Then, P(X = 1) + P(X = 2) equals.

T = 1,is
a)24—7 sg. units
b)9 sq. units
27 .
c); sg. units
d)27 sq. units

(
(
(
(

2 +si d
Q15.Ify = y(x) and % (d—z) = —cosx ,y(0)=1theny (%) equals

Q16. If d and b are two unit vectors such that @ + 2 b and 5d — 4b , are perpendicular to each other, then the

angle between @ and b is
(a)45°
b)60°

(
(c)cos™t G)
(d) cos™1 (é)
y+2

Q17.If the line, x2—_3 =—= Zgﬁ lies in the plane, Ix + my —z =9, then [? + m? is equal to
(a)26
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(b)18
(c)5
(d)2

1 4
at4=[, 5
of?
(b) -2 14

“ﬂg &]
(d)

B

] then (42 + A) is equal to

Direction : (Q19 - 20) For the following question, choose the correct answer from the codes (a), (b), (c) and (d)
defined as follows

. — . . . 2 _ _ 2 _ — . — i
Q19.Let a solution y = y(x) of the differential equation xVx? — 1dy — y,/y? — 1 dx = 0 satisfy y(2) = NG
Assertion(A): y(x) = sec (sec‘lx — %) and
V3

. . 1
Reason(R) : y(x) is given by; o
a) Assertion(A) is true, Reason(R) is true; Reason(R) is correct explanation of Assertion(A)
b) Assertion(A) is true, Reason(R) is true, Reason(R) is not correct explanation of Assertion(A) .
c) Assertion(A) is true, Reason(R) is false.
d) Assertion(A) is false, Reason(R) is true.

dx
1++tanx

T
Q20.Assertion(A): The value of the integral [
6

. T
is equaltog

b b
Reason(R): [ f(x)dx = [ f(a+b—x)dx

(a) Assertion(A) is true, Reason(R) is true; Reason(R) is correct explanation of Assertion(A)

(b) Assertion(A) is true, Reason(R) is true, Reason(R) is not correct explanation of Assertion(A) .
(c) Assertion(A) istrue, Reason(R) is false.

(d) Assertion(A) s false, Reason(R) is true.

SECTION B

Q21. If A and B are two independent events, prove that P(A U B). P(A' N B") < P(C) where Cis an event
defined that exactly one of A and B occurs.
Or
a b c
If matrix A=|b ¢ a] ,where a, b, c are real positive numbers, abc = 1 and ATA = I, then find the value

c a b
of a® + b3 + ¢3.

Q22. Find the maximum number of equivalence relations on the set A = {1, 2, 3}.

2
%,0Sx<1

Q23. Let f(x) = . Discuss the continuity of fon [ 0, 2]

2x2—3x+% ,1<x <2
Or
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If a and b are the order and degree of differential equation ———-—— = K respectively, then find the value

ofa + 2b.
(a)3
(b) 2

(c)3
(d) 6

Q24. Evaluate : [ —2

3
x2(x*+1)4
Q25. Find the solution of the differential equation, xi—z + 2y = x?

SECTION C

Q26. The value of x for which sin[cot ™1 (1 + x)] = cos(tan™'x) is

Q27. Find the sum of the distinct real values of y, for which the vectors, ui +j + k, i+ uj + k , i+ j+ uk are
coplanar.

Or

. -1 - . .
If the ImesxT " T %lntersect,then what is value of k.

Q28. A box contains 15 green and 10 yellow balls. If 10 balls are randomly drawn one-by-one with replacement,
then what is the variance of the number of green balls drawn .

Or

A is targeting to B, B and C are targeting to A. Probability of hitting the target by A, B and C are % % and é

respectively. If A is hit, then find the probability that B hits the target and C does not hit.

Q29. Find the set of all values of A for which the system of linear equations 2x; — 2x, + x3 = Axq, 2x1 —
3x5 + 2x3 = Ax5 and —x; + 2x, = Ax3 has a non — trivial solutions.
Or

Find the inverse of matrix A = [_21 g] by the use of adjoint of matrix A.

X

is differentiable.
1+|x|

Q30.Write the set of all points, where the function f(x) =

Q31. Solve the following linear programming problem (L.P.P) graphically:
Maximize Z=3x+y
Subject to constraints; x + 2y 2100, 2x-y<0,2x+y <200 ,x,y20

SECTION D

dx

Q32. Evaluate : fm

Or
Find the area bounded by the curve y = —x|x|, x-axis and the ordinates x = —1 and x = 1.

Q34. Prove that function f: N —» N, defined by f(x) = x2 + x + 1 is one — one but not onto. Find inverse of
f:+N—=S ,whereSisrange of f.
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Or
Show that R = {(a,b):a,b € A;|a — b| is divisible by 4} is an equivalence relation .Find the set of all
elements related to 1.Also write the equivalence class [2].

Q35. Find the curve amongst the family of curves represented by the differential equation, (x? — y?)dx +
2xydy = 0, which passes through (1, 1) .

SECTION E

Q36. In a city there are two factories A and B. Each factory produces sports clothes for boys and girls. There are
three types of clothes produced in both the factories, type I, Il and Ill. For boys the number of units of types |, Il
and lll respectively are 80, 70 and 65 in factory A and 85, 65 and 72 are in factory B. For girls the number of
units of types I, Il and Il respectively are 80, 75, 90 in factory A and 50, 55, 80 are in factory B.

n e

Based on the above information, answer the following questions.

(i) If P represents the matrix of number of units of each type produced by factory A for both boys and girls, then
P is given by

(i) If Q represents the matrix of number of units of each type produced by factory B for both boys and girls,
then Q is given by

(iii) The total- production of sports clothes of each type for boys is given by the matrix

Q37. Itis known that, if the interest is compounded continuously, the principal changes at the rate equal to the
product of the rate of bank interest per annum and the principal. Let P denotes the principal at any time t and
rate of interest be r % per annum.

Based on the above information, answer the following questions.
- ap
(i) Find the value ofz

(i) If Py be the initial principal, then find the solution of differential equation formed in given situation
(iii) If the interest is compounded continuously at 5% per annum, in how many years will Rs.100 double itself?

Q38. In a play zone, Aastha is playing crane game. It has 12 blue balls, 8 red balls, 10 yellow balls and 5 green
balls. If Aastha draws two balls one after the other without replacement, then answer the following questions.
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(i)What is the probability that the first ball is blue and the second ball is green?
(ii) What is the probability that the first ball is yellow and the second ball is red?
(iii) What is the probability that both the balls are red?
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SOLUTIONS

S1.Ans. (d)
Sol.

Let A be the event that ball drawn is green and B be the event that ball drawn is red.

«# P(4) =2 and P(B) = ;

and Again, let C be the event that second ball drawn is red.
C c
+ P(C) = P(A).P (5) + P(BIP (%)

S2.Ans.(a)
Sol.

Let] = ff{(e =
Now , put (i)x =t

= xlog, (E) =logt
= x(log, x — log, e) = logt
On differentiating w.r.t x

= [x G) + (log, x — log, e) ] dx = %dt
=(1+log,x —1)dx = %dt

= (log, x)dx = %dt

Also, upper limitx = e

=t =1 and lower limitx = 1=>t=$

. _ 1 2 1 1
s~ = fi (t —?)?dt
S 1= [i(t—t2)dt

e
ez 11t
=>1= [7+?]1
e

“r= (4] (o)

3 1
>l=-—-e——
2 2e?

S3.Ans.(a)

Sol.

Given matrix A is a symmetric and matrix B is a skew-symmetric.
~A=ATand B = —BT

Since, A+ B = [é

From (i) and (ii)

A= [42} —41
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. _[2 473110 -11_14 -2

~ae=[ S ol=15 T

S4.Ans.(b)

Sol. The given equations can be written in the standard form as

x—1 y—-2 z-3 x—1 y—-5 z-—-6
= = and = =
-3 2p 2 —3p 1 -5
7 7

2
The direction ratios of the lines are — 3’729 ,2and 7}?, 1, —5 respectively.

N . . 2 -3 .
The direction ratios of the lines are —3,7p ,2 and Tp, 1, —5 respectively.

Two lines with direction ratios, a4, by, ¢; and ay, b,, c;, are perpendicular to each other, if a;a, + b;b, +
C1Cp; = 0

-3 2
.-.(_3).(—7p)+<7p)-(1)+2-(—5)=o
9 2p

P10

7ty

= 11p =70

70

P11

Thus, the value of p is %.

S5.Ans.(c)
Sol.

lety = f(x) =
_ x%4x+42
T oxZ4x+1

=y=1 + x2+x +1

Syx?+yx+y=x+x +2

=x2(y-D+x(y-1)+(@y—-2)=0,Yx€ER

Since, x isreal,D = 0

>@-1)?-40-DE-2)=20

=0-D{-D—-4(—-2)}=0

=(y-1D(3y+7)=0

=1<y<:< ..

x2+x+2
x2+x+1

From equation (i) and (iii) , Range € (1 g]

S6.Ans.(a)
Sol. Given function is

f)=xvl—xx<1
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X

-'.f’(x)=\/1—x+2m

21 -x)—x

2Vl —x
2—3x

(=D

2Vl —x

2 /(1 —x)(=3) +\2/1___3fc
') = 21— 2)

For maxima and minima, f'(x) = 0
2—3x
291 —x
x=2/3

Now f''(2/3) < 0

x = 2/3 is point of maxima

Hence local max value = f(2/3) = 32—\/5

S7.Ans.(c)

Sol.
2 _
If lim X =2+ = 5
x-1 x -1
Since, limit exist and equal to 5 and denominator is zero at x = 1, so numerator x? — ax + b should be zero at
x=1
So,1—a+b=0=>a=1+b .....[ii)
On putting the value of ‘a’ from equation (ii) in equation (i)) ,we get
x2—(1+b)x+b
A S L R
x—1
2_5)—p(x—
- lim (x?-x)-b(x-1) _
x-1 x—1
= lim G-Dx=b) _ 5
x-1 x—1
= lim(x—b)=5
x—-1

>1-b=5

5

On putting value ‘b’ from equation (iii) to equation (ii) , we get
a= -3
So,a+b=-3—-4= -7
S8. Ans. (d)
Sol.
Given function

alt—x|+1,x <5
fe) = {blx—n|+3,x>5
And it is also given that f(x) is continuous at x =5
Clearly, f(5) =a(5—m)+1 .....(i)
lim f(x) = lim[a|r — (5 — h)| + 1]
xX—-57 h—0

=a(@—-5)+1 ...(i)

lim f(x) = lim[b(|(5+ h) — 7| + 3]
x—-5% h—0

= lim[b(|(5 +h) = 7| +3]

=b(5—m)+3 ...(iii)
- Function f(x) is continuous at x=5
~f(5)=L.HL=RH.L
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= al5-m1)+1=b(5—-—mm)+3
=(a-b)5—-m) =2
2
=a—b=—
5-m
S9. Ans. (b)
Sol.
. 1 1 . 1
Given , f(1) :f(E) :f(g) — = %gygof(;) =0
1

Asf(;) =0;n €ElIntegersandn >1.

. 1\ _
= lim f(7) =0
= f(0)=0
Since, there are infinitely many points in neighbourhood of x =0
“f0) =0
=f'(x)=0
=f'(0)=0
Hence, f(0) = f'(0) =0
$10.Ans.(c)
Sol. Given differential equation is

: f—zdx —2logx 1
Integrating factor = e’ "x"" = e74108% = —
x

S11.Ans.(c)

Sol. Given function is
f(x)=3x-5

One —one:

Let x,y € R such that

fG)=f)

3x —5=3y—-5

3x =3y

xX=Yy

= f(x) is one —one.
Onto: Lety = 3x — 5
3x=y+5

5
=2 ep
3

So, f(x) is onto.

S12.Ans. (b)
Sol.
We have,

x+1
fmdxzf(x)VZx—1+C
Xt

Let] = fm
Put2x —1 =t
= 2dx = 2tdt
=dx =dt

t2+1
—+1
== [+— .tdt

)
:>I—2f(3t + 3)dt
=>1=1[t—+3t]+c

213
=>1=<(t2+9)+C
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5= 0x—14+9+C [t = V2x—1]

6

= sz-1 (2x+8)+C

=22 Vzx—1+4¢
On comparing it with eq. (i), we get
x+4
f(x) = =
S13.Ans. (a)
Sol.
Let p = probability of getting an ace in a draw = probability of success

And g = probability of not getting an ace in a draw = probability of failure
Then,p=—=-—andqg=1-p=1——=12

e, p=5 = anda= p= 13~ 13
Here, number of trials , n = 2

Clearly, follows binomial distribution with parametern =2 andp = %

Now, P(X =x) = 2, (1)X(E)2_x ,bx=0,1,2

13/ \13
~PX=1D)+PX=2)= 2 (%)1 (g)l_l_ 2, (%)2 (g)o

12 1
-2(24
169 + 69
24 1 25

T 169 ' 169 169

S14.Ans. (d)
Sol.

y2

Y -1
5

2
Given , % +
To find tangents at the end points of latusrectum , we find ae .

ie,ae=Va?—b2=+4=2

a2 = (1) =3

By symmetry , the quadrilateral is a Rhombus .
So, area is four times the area of the right angled triangle formed by the tangent and axes in then 15¢ quadrant

~ Equation of tangent at (2 ,g) is

2
~ Area of quadrilateral ABCD = 4(area of A AOB)
=4 Gg .3) = 27 sqg. units
S15.Ans.(a)
Sol.

Page 11 of 23




_ —cosx (y+1)

2+sinx
—cosx

2+sinx
—COSX

f2+sir1x dx
log(y +1) = — log(2 + sinx) + logc
log(y + 1) + log(2 + sinx) = logc
log((y + 1)(2 + sin x)) =logc
(y+1)(2+sinx) =c
Whenx=0,y=1=>c=4

$16.Ans.(b)
Sol.
Since, (d + 25)(5&’ - 41_5) =0
=5|d|> + 6d.b — 8|E|2 =0
=6d.b—3=0 [+ |dl=|b|=1]
= cosf ==

2
=6 =60°
S$17.Ans.(d)
Sol.
Since, the line 952;3 = % = Z;r—4 lies in the plane Ix + my — z = 9, therefore we have
2l-m-3=0
> normal will be perpendicular to the line
=2l-m=3 ..(i)
And3l—-2m+4=9
» point (3,—2,—4) lies on the plane
=3l-2m=5 (i)
On solving equ. (i) and (ii) , we get
~l=1andm= —1
“P4+m?=2
S18.Ans.(b)
Sol.

1 4

fa=1[, 5l i

then (A2+A)=B _43] + B _43] - [_94 I’?]'i_ B —43] - ig Iﬂ

$19.Ans.(b)
Sol.

. d 2-1
dx xVx2-1

— f dx
xVx2-1
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— s
Now , y=sec(sec Tx —=

-11
= Ccos|cOoSs — —

X
SN G
= COS | cos
2x

Assertion(A) is true, Reason(R) is true, Reason(R) is not correct explanation of Assertion(A) .
20.Ans.(d)

Sol. Let I = fn 1+m

[= [f—%&

fé 1+ tan(——x)
= f” 1+m
f tanx

1+ \/tanx
On addlng Equation (i) and (ii) , we get

=2l = [?dx

=21 = [x]3

6
1w Vs Vi
=1=313-%=%
Assertion is false
But fabf(x)dx = f:f(a + b — x)dx is a true statement by property of definite integrals.
SECTION B
(This section comprises of very short answer type questions (VSA) of 2 marks each)

S21.

Sol. Here, P(AUB).P(A'NB")

= {P(A) + P(B) —P(ANB)H{P(A").P(B')}

[ Since A, B are independent, so A’ , B’ are independent ]

~P(AUB).P(A'NB") <{P(A) + P(B)}.{P(A").P(B")}

= P(A).P(A").P(B") + P(B)P(A")A(B') < P(A).P(B") + P(B).P(A") .....(J)
[+ P(A) <1land P(B") < 1]

=P(AUB).P(A'NB") < P(0)

[ P(C)=P(A).P(B") + P(B)P(A)]

Or

a b c
Given,A=|b ¢ al| ,wherea,b,c arereal positive numbers
a b

abc = landATA
Now , ATA =1
a b clfa b c 1 0 O
=>[b c b ¢ al=]0 1 0
C a b c a b 0 0 1

0 1 0
0 0 1

=lab+bc+ca a?+b*>+c* ab+bc+cal=
ab+bc+ca ab+bc+ca a®+b?+c?

=a’?+b*+c?=1andab+ bc +ca =0 ..(ii)

We know that,

= a3+ b3+ c3—3abc = (a+b+c)a®+b*+c?—ab—bc—ca)

a’?+b*+c? ab+bc+ca ab+bc+ca [1 0 0]
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=a®+b3+c32=(@+b+c)(1-0)+3
Now, (a + b + c)? = a? + b? + ¢ + 2ab + 2bc + 2ac
=1
So from equation (iii)
>a+bh+c*P=1+3=4
S22.
Sol. Given set
{1,2,3}
Equivalence relations on the set are
{(1,1),(2,2),(3,3)}
{(1,1),(2,2),(3,3),(1,2), (2, 1)}
{(1,1),(2,2),(3,3),(1,3),3, 1)}
{(1,1),(2,2),(3,3),(2,3),(3,2)}
{(1,1),(2,2),(3,3),(1,2),(2,1),(1,3),(3,1),(2,3),(3,2)}
Maximum 5 equivalence relations.
S23.
Sol.
xZ
—,0<5x<1
Given, f(x) = 2 2
2x2—3x+5 ,1<x <2

Clearly, RHL (at x = 1)
1

lim (222 —3x +3) =

x—-1t

LHL (at x = 1)
2

2

Hence, LHL = RHL = f(1)
Hence, fis continuous at x=1

Or
Given

dy\?
1+(®)
d?y
dx? 32
[ rdy\?] d?
1+ ()| =k
| dx/ | dx?
Taking square of both sides,

] .3 2
dy\? d?y
1 — =K*—
+ (dx) <dx2

Here order_(a) = 2 & degree (b) = 2
So,a+2b=2+2%x2=6

3/2

524,
Sol.Let [ = [—& = [

3
xz(x4+1)4 x2.x3(1+xi4)4‘

Putl+x*=t
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- (1+$)% +c

1

S25.

. . . . . d
Sol. Given differential equation can be rewritten as, x% +2y = x?

dy 2 _ S
) c;rdx+x.y—x,wh|ch is a linear
differential equation of the form d—z + P(x)x = Q(x), where P(x) = p ,0(x) =x
Now , integrating factor

2logx log x?

= e = x2
Solution is given by

y X x? = [(xxx?)dx

=e

SECTION C
(This section comprises of short answer type questions (SA) of 3 marks each)

Sol. Given
sin[cot™1(1 + x)] = cos(tan™! x)
And we know that ,

-1 - 1
cot™ 8 = sin (W
From Eq . (i),

-1 _ -1 1
) andtan™" 8 = cos (\/—m)

= sin (sin‘1

1 _ -1 1
\/1+(1+x)2) cos (COS V1+x2)
1

- J1+(1+x)? - Vi+x2
=14+x?+2x+1=x*+1

~

Sol. Given vectors, ui + j + E,i+uj+ k,i+ j+ylAc will be coplanar, if
u 1 1

1 u 1f{=0

1 1 pu

Su-D-1@u-D+11-p)=0
=w—-Dpu@p+1)-1-1=0
=w-D[p*+u-2]=0
=p-Du+2)E-1)=0
u=1lor—2

So, sum of the distinct real valuesof u=1-2= -1
Or
Since , the lines intersect , therefore , they must have a point in common, i.e.
x-1  y+1  z-1
Z T3 -t
Andg=y_k=£=u
1 2 1

5x=21+1,y=31-1,z=41+1
Andx =u+3,y=2u+k,z=paresame.
=>2A+1=u+3

31—-1=2u+k

4A+1=yu

On solving 1%t and 3™ terms , we get,
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A= —% andu = =5
wk=31-2u—1

3 9
sk=3(-3)-2(-5-1=2
S28.

Sol. Given box contains 15 green and 10 yellow balls .
-~ Total number of balls =15+ 10 =25

% = p = Probability of success
P(yellow balls) = g = E = q = Probability of unsuccess
And n = 10 = Number of trials .

~ Variance =npq = 10 X % X E = 1?2

Or

Given , P(A) = probability that A will hit B =§
P(C) = Probability that C will hit 4 = %

P(E) = Probability that A will be hit

= P(E)=1-P(B).P(C) =1 —%% = §

P(green balls) = g =

Probability if A is hit by Band notby C=P(BNC/E) = %}I;;O =2
$29.
Sol. Given system of linear equations
= 2x1 — 2x5 +x3 = Axy
=2 —A)x; —2x, + x3 =0....(i)
= 2x1 — 3x, + 2x3 = Ax,
=2x; — 3+ A)xy + 2x3 = 0 ....(ii)
= —xq1 + 2x, = Axg
=—x;+2x,—Ax3 =0
Since , the system has non — trivial solutions

2—2 -2 1

2 -3B3+4) 2|=0
-1 2 -1

> R-D[AB+A) —4]+2[-24+2]+1[4-B+ )] =0
=Q-DBA+N)?>—4]-42+4+4-3-1=0
=Q2-D)[A?+31-4]-51+5=0
=Q2-2DA*+41-2-4]-51-1)=0
=Q2-DAA+4)-A+4))-51-1)=0
=2-ADA-1D)U1+4)-51-1)=0
=A-D[2-1)A+4)-5]=0
=@A-1)[214+8—-2%2—-421-5]=0
=1=1,1,-3
Hence, A contains two elements.

Or
. 2 4
Given: A= [_1 3
As we know that
= A1 = adj(4)
|A]
=|Al=6+4=10
. 3 17
= adj(4) = [—4 2]
3 —4]
1 2
adj(A)

> A = =22
|A]
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) x m ,xZO
SoI.leen,f(x)=1+|x|= x 0

1-x
(1+x)1-x.1

Lol _ (1+x)2
~ f1x) = (1-x).1-x(-1)

(1-x)?

,x =20

, x>0
>0

1
— , X
/ 1+x)2 "’
= flx) = {9

(1—x)2'x<0

~RHDatx=0= lim l_— 1
x—0 (1+x)2

And LHD atx=0 = lim—— =1

x—-0 (1-x)2
Hence , f(x) is differentiable for all x.
S31.

MaxZ =3x+y
Subjecttox + 2y = 100
2x —y <0 ..(ii)
2x+y <200 ..(iii)
x>0,y =20

Corner points

A(0, 50)

B(0, 200)

C(50, 100)

D(20, 40)

Max Z =250 at x=50,y =100
SECTION D
(This section comprises of long answer-type questions (LA) of 5 marks each)
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S32.
dx
Sol. Let [ = f(x2—2x+10)2 = f((x—1)2+32)2
Now, putx —1 = 3tanf = dx = 3sec? 0 df
3sec?0do 3sec?0do
So,I'= f(32tan2 0+32)2 f34sec4 6do

I =L [cos?0df = [1r2% gy
27 27 2
[ cos? @ =

1+cos 26]
2
1 1 sin26
I'=2f(1+cos26)df = a(499+ 2
1. —1(x-1), 1 ( 2tan
" 54 tan ( 3 ) + 108 (1+tan2 9) +C
[ sin 20 = 2tan@ ]

1+tan2 8

) +c

x—1

1 g (x-1 1 3y
= gy tan 1(?)*5@”

- () 4 2 ()
54tan 3 +18 (x—1)2+32 +C

=~ tan? (x—_l) +— (—x_l ) +C

54 3 18 \x2—2x+10
It is given , that

= o () 2] o

It is given that
I=A [tan‘1 (XT_l) + L] +C

x2-2x+10
On comparing ,we get A = i and f(x) =3(x—1)
$33.

2
Sol. Given region A = {(x, y): y? <x<y+ 4}

>y2=2xandx=y+4 >y=x—4
Graphical representation of A

¥

.rl

On substitution y = x — 4 from equation (ii) to equation (i) , we get
= (x—4)? =2x

=x2—8x+16 = 2x

=x2-10x+16=0

=(x—-2)x—-8)=0

=x=2,8

Ly=-2,4 [ from eq. (ii) ]

So, the area enclosed by the region A
4

oro-2la- Fro-2I,

=(F+16-%) -G-8+

Page 18 of 23




=8+16-2-2+8-
= 30— 12 = 18 sq. unit.
Or
Giveny = —x|x|,x =—1tox =1
_{xz,—lsxSO
YT lx?0<x<1

Area of bounded region = f_ol x%dx + fol —x%dx
0 351

x3 x 1 1 1.1 2
e +|{‘?}0 = o+ +|-3-0]=3+3=2
S34.
Sol. Letx; ,x, EN .
Now , f(x1) = f(xz)
Sx24+x+1 =x2+x,+1
=x2+x;, =x3+x,
=@ —x3)+ (x1—x) =0
=(x1—x2)(x1+x2+1)=0
=x;—x, =0 [“x; +x,+1 # 0]
=X =X
Thus, fis one — one
Lety € N, then for any x,
f)=yify=x*+x+1
sy=(x2+x+7)+2
4) ' 4

2
>y = (x+%) +%

- J4y—-3-1
2

& N for any value of y]

Now,fory=%,x= —%&N.

Thus, f is not onto.

Or

We have :

R = {(a,b):a,b € A;|a— blisdivisible by 4}
(i)Reflexive : Foranya € 4 ,

~(a,a) €ER

la —al] = 0 , which is divisible by 4 .

Thu, Ris reflexive .

(i))Symmetric : Let (a,b) € R

= |a — b] is divisible by 4

= |b — a| is divisible by 4

Thus, R is symmetric.

(iii)Transitive : Let (a, b) € R and (b,c) €R

= |a — b| is divisible by 4 and | b - c| is divisible by 4
= |la—b| =41

2> a—b= 144 ..(i)

And |b —c| =4u

=>b—c= t4u ..(ii)

Adding (i) and (ii)
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2>@-b)+b—-c)=t4(1+pn)

=2>(a—-c)=+4A1+p)

= (a,c) ER

Thus, R is transitive

Now , R is reflexive , symmetric and transitive

Hence, R is an equivalence relation

S35.

Sol. Given differential equation is

(x2 — y?)dx + 2xydy = 0 , which can be written as Z—
[+ it is in homogenous form]

Now , differential equation becomes
dv v2x2—x2
SV t+X—=
+ dx 2x(vx)
dv _ (v*-1)x?
T 2ux?
! vZ—1-2v2

2v 2v

2v
dx

X

=>In(1+v?) = —Ilnx—1InC

BC)]
[+ JEB dx = Inlf ()| +c|
= In|(1+v?)Cx| =0 [“InA+1nB =InAB]
=>(1+v3)Cx=1 [“logx =0=e%=1]

Now , putting v = %, we get
yZ
=(1+%)cx=1
=C(x*+y*)=x
** The curve passes through (1, 1), so
cCl+1=1
1

>C=-
2

Thus, required curve is x? + y? — 2x = 0, which repreent a circle having centre (1, 0)
~ The solution of given differential equation represents a circle with centre on the x — axis .
SECTION E

S36.
Sol. (i) In factory A, number of units of types |, Il and Ill for boys are 80, 70, 65 respectively and for girls number
of units of types |, Il and Il are 80, 75, 90 respectively.
Boys Girls
I [80 80
~P=1 [70 75]
111 165 90

(ii) In factory B, number of units of types |, Il and Il for boys are 85, 65, 72 respectively and for girls number of
units of types I, Il and lll are 50, 55, 80 respectively.
Boys Girls
I [85 50
~P=1]] [65 55]
111 172 80

(iii) Let X be the matrix that represent the number of units of each type produced by factory A for boys, and Y
be the matrix that represent the number of units of each type produced by factory B for boys.
Then, I 11 11
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X=[170 130 130] and
I 11
Y=[85 65 72]

Now, required matrix= X +Y = [80 70 65]+ [85 65 72]= [165 135 137]

S37.

Sol. (i) Here, P denotes the principal at any time t and the rate of interest be r% per annum compounded
Pr

. . . . ar
continuously, then according to the law given in the problem, we get = = 100

(ii)We have
ap _ Pr
~ 100

r
=—uat
P 100

= [5dP =__[dt

100

:logP=r—t+C
100

Att=O,P=P0

~ C=logh,

rt
So,logP—m +C

P rt
=log(3) =755
(iii) We have
r=5, Pp =Rs.100 and P = Rs. 200 = 2P,
Substituting these values in (2), we get

= log2 = St

100
=t =20log,2 =20 %X 0.6931 years = 13 .862 years
S38.

Sol. Let B, R, Y and G denote the events that ball drawn is blue, red, yellow and green respectively.
10

=12 -2 —_ 4
~P(B) = 35 ,P(R) = 3 P(Y) = 23 and P(G) = 25

5 )

i _ _125_ 6
()P(GNB) =P(B).P(G|B) = ?3.351' = e
(i) P(RNY) =P(Y).P(R|Y) = 532" 119
(iii)Let E = event of drawing a first red ball and

F = event of drawing a second red ball
8 7
Here, P(E) —Eand P(F|E) = v

+ P(FNE) = P(E).P(FIE) = 5.

7
34
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