Class: XII
SESSION : 2022-2023
SUBJECT: Mathematics
SAMPLE QUESTION PAPER -1

with SOLUTION
Time Allowed: 3 Hours Maximum Marks: 80
General Instructions :
1. This Question paper contains - five sections A, B, C, D and E. Each section is

compulsory. However, there are internal choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.
5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.
6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.
Section A
f\/4—:n2 dx =7 (1]
a) None of these b)Zy4 22 +2sin 12 +C
)zv4—z2 +sin ' £ +C d) %a:\/4—:z:2 —2sin"' £+ C
B 3 k= (1]
a)3 b) 1
¢)2 d) 0
=2 =3 = 1 AN B 1
IfP(A)= 2, P(B)= 2 and P(ANB) = 1, then P ( B,) P ( A,) is equal to 1]
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a) o b) 2
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The angle between two lines having direction ratios 1, 1, 2 and (/3 — 1), (1]
(—v3—1),4is
m w
a) 7 b)3
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Two numbers are selected at random from integers 1 through 9. If the sum is even,  [1]
what is the probability that both numbers are odd?
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[e® ( = ) dz is equal to 1]

1+z

—e* ez
a) = b) (1+$2)+C
c) =< d) —
)(1+mﬂ2 +C )(sz)2

The direction ratios of two lines are 3, 2, -6 and 1, 2, 2 respectively. The acute angle [1]
between these lines is

o) cos 1 () b cos™ ()
¢) cos () d) cos 1 ()

The area of the region bounded by the ellipse % + % = 1S 1]
a) 2072 sq. units b) 257 sq. units
¢) 207 sq. units d) 1672 sq. units

If @ and b are unit vectors inclined at an angle 6, then the value of |G — b| is 1]
a) 2cos £ b) 2sin <
c) 2cos d) 2sinf

The area enclosed by the circle x2 + y2 =2 is equal to 1]
a) 42 sq units b) 47 sq units
¢) 27 sq units d) 24/27 sq units

(1]

dz?

2 % 2
The degree of the differential equation [1 + (%) } =21

a)2 b) 3
¢) not defined d) 4
[ sin3@x+1)dx="? [1]

a) Lcos (2x+1)+3 cos 3ox+1y+c ) —2cos (2x + 1)+ < cos 302x +
1)+C

c) % sin 4(2 x+1)+C d) None of these

1]

If [cc.:)sa —sma] ,and A + A' =1, if the value of « is
sina  cosa

a) b)




14.

15.

16.

17.

18.

19.

20.

T L3
6 3

c) %“ dm
Function f(x) = 2x3-9x2 + 12 x +29 is monotonically decreasing when 1]
d) x=2 b)l<sx<2
¢)x<2 d)x>3
Let A be a non-singular square matrix of order 3 x 3. Then |adj A| is equal to [1]
a)| Al b)3[A]
c) |A |3 d) |A |2
If A is a 3 x 3 matrix such that |A| =8, then |3 A| equals. [1]
a)8 b) 72
c) 216 d) 24
What is the equation of a curve passing through (0, 1) and whose differential [1]
equation is given by dy =y tan x dx?
a)y =sec X b) y =sin x
C) y = cosec X d) y =cos x
Domain of cos™ 1 x is [1]
a)[-1, 0] b) [0, 1]
c¢) None of these d)[-1, 1]

Assertion (A): If manufacturer can sell x items at a price of 3(5 — 555) each. The  [1]
cost price of x items is ?(% + 500) . Then, the number of items he should sell to

earn maximum profit is 240 items.

Reason (R): The profit for selling x items is given by %m — % - 300.
a) Both A and R are true and R is b) Both A and R are true but R is
the correct explanation of A. not the correct explanation of A.
¢) A is true but R is false. d) A is false but R is true.

Assertion (A): The matrix A = [i g] is singular. 1]

Reason (R): A square matrix A is said to be singular, if |A| - 0.

a) Both A and R are true and R is b) Both A and R are true but R is
the correct explanation of A. not the correct explanation of A.

c) A is true but R is false. d) A is false but R is true.
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Section B

2 -3 5 2]
Write the cofactor of ajp in the matrix |6 0 4

1 5 -7

OR

Solve the system of equations by matrix method
8x +4y +3z=18
2x+y+z=5

x+2y+z=5
: = 1 ~1(_1 T [ien f =E 2
Find the value of tan—! (— \/g) +cot~! (ﬁ) + tan—1 [sm(T)] . 2]
Verify thaty = (a + bx)ezx is the general solution of the differential equation 2]
2
-4 +ay=0.

Given the probability that A can solve a problem is 2/3, and the probability that B [2]
can solve the same problem is 3/5, find the probability that at least one of A and B
will solve the problem.

For what value of \ are the vectors @ and b perpendicular to each other? where; [2]
G=M\i+2j+kandb=4i —9j+2k
Section C

Find the particular solution of the differential equation e®/1 —y2dz + £dy=0, [3]
given that y =1, when x = 0.

OR
Solve the initial value problem: (x2 +1)y'-2xy= (x4 +2x2 + 1)cosx,y(0)=0

Prove [,* 2tan® zdz = 1 —log2 3]
Evaluate: [ ﬁdm. [3]
OR

Evaluate: [sin™! L dx

a-+x
Show that the points A (1, 2, 7), B (2, 6, 3) and C(3,10, -1) are collinear. [3]
OR

Prove using vectors: The quadrilateral obtained by joining midpoints of adjacent sides of
a rectangle is a rhombus.

2
Ifx=a(l - cos> 9),y=asin3 0, prove that % = % at 0 = % 3]

Sketch the region bounded by the curve y = 2x—x? and the x-axis and find it's area. [3]
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33.

34.

35.

36.

37.

(i)
(ii)

Section D

Minimize Z = x + 2y subject to 2z +y > 3,z + 2y > 6,2,y > 0 . Show that the [5]
minimum of Z occurs at more than two points.

Show that the function f: Rg — R, defined as f (x) = L is one-one onto, where Ry [5]
is the set non-zero real numbers. Is the result true, if the domain R is replaced by N
with co-domain being same as R(?

OR
Show that the function f: R — R defined by f(z) = %5, V& € R, is neither one-one
nor onto.

Find the vector equation of the line passing through (1, 2, 3) and parallel to each of  [5]
the planest- (i — j+2k) =5 and7-(3¢ + j+ k) =6 . Also find the point of
intersection of the line thus obtained with the plane 7 - (2i + j+ k) =4 .

OR
Show that the lines 7 = (i + 27+ 3k) +A(2i +37+4k) and 7 = (42 + J)
+u(5% + 27 + k) intersect. Also, find their point intersection.

Find % of the function x¥ +y* =1 5]

Section E
Read the text carefully and answer the questions: (4]

On the request of villagers, a construction agency designs a tank with the help of an
architect. Tank consists of a rectangular base with rectangular sides, open at the top

so that its depth is 2 m and volume is 8 m? as shown below. The construction of the
tank costs X70 per sq. metre for the base and ¥45 per square metre for sides.

v=8m? /

ym

il U "

Express making cost C in terms of length of rectangle base.

If x and y represent the length and breadth of its rectangular base, then find the
relation between the variables.

(iii) Find the value of x so that the cost of construction is minimum.

OR

Verify by second derivative test that cost is minimum at a critical point.

Read the text carefully and answer the questions: (4]

Three car dealers, say A, B and C, deals in three types of cars, namely Hatchback
cars, Sedan cars, SUV cars. The sales figure of 2019 and 2020 showed that dealer A




38.

(1)
(ii)

sold 120 Hatchback, 50 Sedan, 10 SUV cars in 2019 and 300 Hatchback, 150
Sedan, 20 SUYV cars in 2020; dealer B sold 100 Hatchback, 30 Sedan, 5 SUV cars in
2019 and 200 Hatchback, 50 Sedan, 6 SUV cars in 2020; dealer C sold 90
Hatchback, 40 Sedan, 2 SUV cars in 2019 and 100 Hatchback, 60 Sedan, 5 SUV
cars in 2020.

Write the matrix summarizing sales data of 2019 and 2020.

Find the matrix summarizing sales data of 2020.

(111)  Find the total number of cars sold in two given years, by each dealer?

(i)

(ii)

OR

If each dealer receives a profit of T 50000 on sale of a Hatchback, 100000 on sale
of a Sedan and 200000 on sale of an SUV, then find the amount of profit received
in the year 2020 by each dealer.

Read the text carefully and answer the questions:

To teach the application of probability a maths teacher arranged a surprise game for
5 of his students namely Govind, Girish, Vinod, Abhishek and Ankit. He took a
bowl containing tickets numbered 1 to 50 and told the students go one by one and
draw two tickets simultaneously from the bowl and replace it after noting the
numbers.

Teacher ask Govind, what is the probability that tickets are drawn by Abhishek,
shows a prime number on one ticket and a multiple of 4 on other ticket?

Teacher ask Girish, what is the probability that tickets drawn by Ankit, shows an
even number on first ticket and an odd number on second ticket?

[4]




SOLUTION

Section A

X X
1. (b) 5‘\/4—x2+25i11_15 +iC

Explanation: The given integral is | ‘\/4 — x2dx

2
X a X
Usingf‘\/a2 —x2dx = 5‘\/1:12 —x2 + ?sin_lg G

J\4 - x2dx = [\[22 - x2ax

lx

X
= —\4-x2+2sin 1=+
2\/4 x“ + 2sin > G
2.(b) 1
Explanation:[} } lﬂc]=;'.n'><ﬁ)=2.} ...('-'}Xl}=})=|2|2=1
25
3.(a)5
2 3 1
Explanation: Here, P(A) = 3’ P(B)= 10 and P(A N B) = 5
P(A’/B’) P(A ﬂB) 1-P(AUB)
P(B") 1-P(B)
1= [P(4) +P(BY—=P(ANBY} ]
- 1-P(B)
2 3 1
L= s
(5 10 5)
B 3
1 10
4+3-2 1
1= -
10 2 5
B B 7
10 10
, .3 B”A) |-P(AUB)
AndP(B/A - -

P(Ar) 1-P(A4)




T
4@ 5
Explanation: Let @ = §+}'+21} and b =(\/§— l)i+(—\/§— I)j+4l:1
3] =6, 5] =(4-2yB) + (4 +23) + 16 =26
(147+2k) - ((\B=1)i+ (-\3B-1)j+4k)
cCosa = ,\/Exz.\/g
\B-1-3-1+8

CoSa —

12
|
coso = >
a=60°
5
5. (a) 3

Explanation: The sum will be even when; both numbers are either even or odd,

i.e. for both numbers to be even, the total cases e 1 X 4C1 (Both the numbers are

0dd)+4C 1 X 3 C1 (Both the numbers are even) = 32

The favourable number of cases will be,

Both odd, i.e. selecting numbers from 1, 3, 5, 7, or 9, i.c.

Scy x4cy=20

Thus, the probability that both numbers are odd will be
Favorable outcomes

Total outcomes

20 5

~%"%

er
6.(b) ——— +C

(1+x2)

1-x \2
Explanation: Given |e* dx
1 +x2




1 —2x
= je‘x — —2 dx
) Vo)
Now using the property: | ex(f(x) + f'(x))dx = e*f(x)

1
Now in [ (—
(

) )

—~ 2%

| ~2x eX

= JeX ( )+ 5 dx = 2+C
(l+x2) (l+x2) [+x

1—% \2 et
= [e* dx = + .,

| +x2 1 +x2
Which is the required solution.

5
. (©) cos_l(a)

Explanation: Direction ratios are given implies that we can write the parallel vector
towards that line, lets consider first parallel vector to be @ = 3i + 2}' — 6k and second
parallel vector be b = i +2j + 2k

a.b
la| x |b]
For that, we need to find the magnitude of these vectors

For the angle, we can use the formula cosa =




2] =32 +22+(-6)2
=7

B =\1+22+22

-3

(31+27—6k) - (i+2j+2Kk)
= CO0Ssa =

7%3

3+4—-12

= —_—
COSd 21

-5

= COSa = 21

1 3
< o = COS 1

The negative sign does not affect anything in cosine as cosine is positive in the fourth
quadrant.

i
o = COS 21

8. (¢) 207 sq. units
Explanation: The area of the standard ellipse is given by ; zab. Here,a=5andb=4
Therefore, the area of curve is 7(5)(4) = 20x.

0
9. (b) 2sinz
2
Explanation: Given @ and bare unit vectors with inclination is ¢

now,|[d—b|2=@-b).@—-b) =|a|>-a.b-b.a+ |b|>

=1-2(d. b) + 1
=2-2|ad| | b |cosd
=2-2cosf)  (where vectors are unit vectors)
=2(1-cosb)
=4si 2?
sin”>
712 2 0
thus |@ — b | =4Sin5
y 7
& |d—b| =2sinz
| | sinz

10. (¢) 27 sq units
Explanation: Since Area = 4[ 8]5\/2 —x2

x)\/i

X
—a=\2-x2+sin 1=
2 \2

1. (a) 2

Explanation: In general terms for a polynomial the degree is the highest power.

= 27 sq. units
0




12.

dy\2\3 d?
The differential equation is (I # (_y) )2 L2
dx dx

Square both the sides

G-

Now for degree to exist the given differential equation must be a polynomial in some
differentials.
dy d%y  d%y
Here differentials mean T O Ty o
Y dx dx™

2
dy d%
The given differential equation is polynomial in differentials e and —
dx
Degree of differential equation is defined as the highest integer power of highest order
derivative in the equation.

2
dy
Here the highest derivative is — and there is only one term of highest order derivative in
dx
. L dy . _ .
the equation which is (—2) whose power is 2 hence degree is 2.
dx
1 1 \
(b) —cos (2x+1) + 6 cos (2x+1) #C
n+1 1
Explanation: Formula :- [x"dx = +c; ] dx =tan " lx +¢
n+1 T

Therefore ,
= [ sin 2(2x + 1) sin(2x + 1)dx = [ (1-cos2(2x + 1)) sin (2x + 1)dx

= [ sin(2x + 1)dx -] cos®(2x + 1)sin(2x + 1)dx
Putcos 2x+1)=t
= -2sin(2x + 1)dx = dt

SNERETY

| 1

_ 2

s + -
Zjdt 2_[1‘ dt

1 18
= ——f+=-—+
R




13

=—=t+—+
ki
Loy, Leos (2x+1) 73
= —= +1)+ B
2cc:)s( ) 5 c
i
13.(b) 5

14.

15

singt.  CcoSa

coso.  —sina
Explanation: Given 4 = [ ]

—sina  CoSa

" cosa  sina
Therefore, 4 = [ ]

Also giventhat A+ A'=1 ...(1)
(Putting the values in equation (1))

cosa.  —sina cosa.  sina 1 0
. o -
sinat  Ccosa —sina.  cosa 0 1
" cosa + cosa  —sina + sina ] [ 1 0 ]

sina — sina cosa + cosa 0 1

" 2C0Sa 0 1 0
= 0 2cosa] a [0 | ]

We know the two matrices are equal only when all their corresponding elements or entries
are equal i.e. if A =B, then ajj and bjj for all i and j.

This implies,

2cosa = 1

1

= cosa = 3
2

T b/ |
=>cosa—0053 -0053—2

T

= g=—
“73

(b) 1 <x<2
Explanation: 1 <x <2
(@A
Explanation: For a square matrix of order n X n,
We know that 4. adjd = |A4|1
Here, n=3

|A. adjA| = |A4|"

ladjd| = [4]" "

So, |4djd| = 14171 = |4)?




16. (¢) 216
Explanation: Given A is a square matrix of order 3 and also |A| =8
134] = (3)3 x |4| =27 x8=216

17. (a) y =sec x
Explanation: The given differential equation of the curve is,

dy
dy=ytanxdx =] ? = [tanx - dx [on integrating]

= logy=1logsecx+logC = logy=logC secx
= y=Csecx..(i)

Since, the curve passes through the origin (0, 1), then

1=Csec0 = C=1
. Required equation of curve is, y = sec X

18. (d) [-1, 1]
Explanation: To Find: The range of cos'l(x)
Here, the inverse function is given by y =f 1(x)

The graph of the function y = cos” 1 (x) can be obtained from the graph of
Y = cos x by interchanging x and y axes.i.e, if a, b is a point on Y = cos x then b, a is the

point on the functiony = cos'I(x)

Below is the Graph of the range of cos'l(x)

-

e .
» = cos 1y
w
<
| \ t
1 1 )

From the graph, it is clear that the domain of cos'l(x) is [-1, 1]
19. (¢) A is true but R is false.
Explanation: Let S(x) be the selling price of x items and let C(x) be the cost price of x
items.
Then, we have

x2

X
8= (5 - 79X = 5%~ 105

X
and C(x) = g + 500

Thus, the profit function P(x) is given by
2

X x
P(x) = S(x) - =B s _

(x) = S(x) - C(x) = 5x 1003 500

24 x?

ie. P(x) = ?x ~ 00" 500
On differentiating both sides w.r.t. x, we get
" 24 «x

=3 750

Now, P'(x) = 0 gives x = 240.




20.

21.

—1
Also, P'(x) = E

=]
So, P'(240) = 50 <0

Thus, x = 240 is a point of maxima.
Hence, the manufacturer can earn maximum profit, if he sells 240 items.
(a) Both A and R are true and R is the correct explanation of A.

1 2

4 8

I 2
Explanation: The determinant of the matrix A = [ 4 3 ] s |A| =

Hence, A is a singular matrix.
Section B

2 —3

Given the matrixis, [6 0 4
1 5 ~T7

We need to find the cofactor of a12 in the matrix

Z: =3 3
6 0 4
I § =i

Firstly we know what the element at position a7 in the matrix is.
ajp=-3
And as discussed above, the sign ataj2 is (-).
For cofactor of -3, eliminate first row and second column in the matrix.
6 4
1 =3
= Cofactorof-3=(6 x -7)—(4 x 1)
= Cofactorof -3 =-42 -4
= Cofactor of -3 =-46
Since, the sign of cofactor of -3 is (-), then
Cofactor of -3 = -(-46)
= Cofactor of -3 =46
Thus, the cofactor of -3 is 46.

Cofactor of -3 =

OR
Given system of equations
8x +4y +3z=18
2x+y+z=>5
x+2y +z=3
The given system can be re- written in matrix form as:

‘—8—8—0




8 4 371rX 18
2 1 1|lyl=1|5
1 2 1]|z 5
AX =B
1 1 2 1 2 1
Now,|A|—82 1 —4I ) +31 )
=8(—1)—4(1)+3(3)
=-8-4+9
=-3
So, the above system has a unique solution, given by
X=A—"1B

Cofactors of A are:
Cii=CDltli-2=11
Cr=C1)2+t14-6=2
C31=13t1l4a-3=1
Cip=CDI*22_1=21
Cy=(1)2t1g_3=5
Cyp=(-13"18-6=-2
Cia=CDI1124-1=3
Cy3=C12*t116-4=-12
C33=(13118-8=0

=, «={ 3 1T
adjid=| 2 5 =12
1 -2 0
-1 2 1
- |-1 5 =2
3 =12 0
A_1=Lade
4]

=1 2 1 18

|
3 =12 9 5




1 —18+10+5

54-60+0
-3
: -3
T3
-6
ll
x— l
2

Hence, X=1,Y=1and Z=2

1 1 4 | . -7
22. We have, tan —— k4cot — | +tan sinf — | |.
NG NG 2

1,37 . 1

= tan tan 5 + cot cotg +tan “(—1).
= T =7 T = T

—_— — — -+ — 4 —_— —

tan tan|mw 5 cot cot 3 tan tan| 7 1

= T o =f T

= tan (—tang ) + cot (cotg) + tan (—tanz)

m ~1 T T\N
“tan ‘(tanx) =x,x € (— =, T

cot l(cotx) =x,x € (0, 7

L andtan_l(—x)=—tan_1x d
T m® m® —2rt4n—3xm
=76 3 4 12
—St+4nr —nw
T B 12

23.y=(a+bx)e?X
Differentiating above equation with respect to x,we get

dy
he beZX + 2(a + bx) e2X
On differentiating again w.r.t.x,we get

2
d”y
— =2be?X + 2be?X + 4 (a + bx) €2
dx?




24.

25.

26.

d%y  dy
Now, == —4— +4y
dx2 dx

= 2be?X + 2be?X + 4(a + bx) e2X - 4be?X - 8(a + bx) e2X + 4(a + bx) e>X
=0
2
d dy
y =(a+ bx) ¢2X i the solution of *d 4— +4y=0
dx2 dx

Given : Here probability of A and B that can solve the same problem is given , i.e., P(A) =

2 3 1 2
; and P(B)= ¢ = PA) = - ; and P(B) = 7

Also, A and B are mdependent . not A and not B are independent.
To Find: atleast one of A and B will solve the problem
Now , P(atleast one of them will solve the problem) = 1 - P(both are unable to solve)

=1-P(ANB)
=1-P(4) x P(B)

I 2
:l_ - -
(53]

13

s
Since, @ and b are perpendicular
~d.b=0

= (Ai+2j+k) - @i—9 +2k)—0
= D@ +2(-9)+(M)2)=0
=244—-18+2=0
=41-16=0

= 41=16

16
D=
tT g

=>1=4
Section C
We have,

y
ex‘\/l —yzdx . 2 -dy =0

1 - y2dx - —dy

Therefore on separating the variables, we get,

\/ly

Therefore,on integrating both sides, we get,
i
I

———dy = xe¥dx

dy = [xe*dx
1—y2




dt

On putting 1 —y2 =t=> —ydy= B in LHS, we get

1
[ ——dt = |xe*dx
24/t

NC
1 d
= 5[2\/3] = xfe¥dx — | [a(x)f exdx]dx [using integration by parts]

=5 '\/1 —y2=xex—fexdx [putt=1—y2]

= 1—y2=xex—ex+C...(i)

Also, given that y = 1, when x =0
On puttingy =1 and x =0 in Eq. (1), we get

1-1=0-e%+C
= c=1 [=e0=1]
On substituting the value of C in Eq. (1), we get

‘\/1—y2=xex—ex+1

which is the required particular solution of given differential equation.

OR
The given differential equation is:
(x2 +1)y'-2xy = (x4 +2x2 + 1) cos x
dy 2x Bt _
5 s = (x* +
T x2+1y (x ) cos X ...(1)
This is a linear differential equation with P = 5 and Q= (x“+ 1) cos x
o]

——d log (x2+1) _ 24 1yl
. - X.—. 5108 (x i ) _ -
LE €2 i e (x“+1)

1

x2+l

1 dy 2x
— - ———————y=c0sX

2 d.
x“+1 % (x2+l)2

Integrating both sides with respect to x, we get
|

Multiplying (i) by , we get

= [ cosxdx +C

y><
x2+l

= =sinx + C ...(11)
x4+ 1
It is given thaty (0)=01.e. y=0whenx =0

Putx=0,y=01n (i1), we get: C=0




Put C =0 in (i1), we get
Y

x2+l

=sinx = y=(x2+1)sinx.

s . FL A
27. Given integral is: [ a 2tan~xdx
R tard

To Prove: | a2tan xdx =1 —log2
T 3 _

Let] = §d2tan xdx ...(i)

T
:qu - tanx - tanxdx

T
= 2. Iatanx- (seczx— l)dx

T T P
=>1=2 —fatanxderIG—rtanx - secxdx

= 1= —[2logcosx]§/ 4 + 2.1 ...(ii)
Solving 11:

1 3
=1 =§qtanx - sec“xdx

2

T
=1 = fatanx - sec“xdx
Let, tanx =t = seczxdx=dt

T
Whenx=0thent=0andwhenx=Zthent=1

= 1; = [t
211
-3,
1
=¢°Il—2

Using this in equation (i1)

1 85,

[=]2 + Qe =

=] [2logcosx]§ 5
T

= I=2 {logcosz = logcosO} + 1

1

= [=2{log—= —logl } +1
{g\ﬁ g}




= 1= {log(é)2 — log(l)z} +1

= 1=1-1log2 + logl
= I=1-1log2
Hence Proved.

2

X
28. Let, [ = | dx

(x4 —x2-12 )
Using partial fractions,

x2 t y 4 B

(x4—x2—12) i 2—1—12 T (1-4)(1+3) -4 t 3D

Where t = x2
A(t+3)+B(t-4)=t
Now putt+3=0

t=-3
A(0) + B(-7)=-3
= 3
7
Now putt-4=0
t=4
A4 +3)+B(0)=4
y 4
7
From equation(1)
t 4 1 3 1
= — i + — X
(t—4)(t+3) 7 -4 7T +3
x2 4 1 3 1
—— —
7 2_ a2 T 2 2
(x2_4)(x2+3) X = +('\/§)
2
X 4 1 3 1
| dx = =] dx + =]
(x2—4) (x2+3) 7 x2_22 7 x2+(\@)2
4 1 1 x—2| 3 1 g X
==X —X = — = x — — +
7 2 [T E B e
I1 x—2 \5 o
= =log|— |+ — —+
7 %82 |7 7 B B
OR

Let the given integral be,
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X
—la | —

I=fﬂn
ga+x

Letx = atan2 7
dx=2atan 6 sec2 6 do

| atan? 0 )
I =(siin ——} (2atan @ sec” ) dO
a+atan? 0

tan2 7
8602 o

1

=J|sin~ (2atan 6 sec? ) do

=] sin'l(sin 0) (2a tan 0 8602 0) do
=2a /0 (tan 0 sec? 0) do
—2a[0] tan O sec? 6 d0 - (] tan 0 sec? 6 d0) do ]

tan2 0 tan2 0
=2a |6 —J do

2 2

2a
= af tan? @ - 71 (secZ 0- 1) do

=a9tan29-atan9+a¢9+c

I Y N
=a| tan —|— —a\|— + atan —+c
ala a a

X

¥
I=xtan'l’J— —xlaeratan_I\j— + ¢
a

a

The given points are A (1, 2, 7), B (2, 6, 3) and C(3,10, - 1) respectively.
.._...)
=~ Position vector of point 4 = O4 = i+ 2}‘ + Tk
_)

Position vector of point B = OB = 2i + 6} + 3k

—

Position vector of point C = OC = 3i + 10}' —k
._..)

Now AB = Position vector of point B — Position vector of point A
= 2i + 6] + 3k — (§+2}+7l})
=2i+6j +3k—i—2j— Tk =i+4j— 4k...(0)

—

And AC = Position vector of point C — Position vector of point A

=47 + 107~ k- (§+2}+71})
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= 3i+10j—k—-i-2/ -7k = 22+8}—82}=2(E+4j—41})...(ii)
— o
= AC = 2.4B [Using eq. (1)]
— —
= Vectors AB and AC are parallel. [ v d= mb]
— —
But AB and AC have a common point A and hence they can’t be parallel. Thus, the points

A, B, C are collinear.
OR

#
v

ABCD be rectangle.
Let P, Q, R and S be the midpoints of the sides AB, BC, CD and DA respectively,
Now

_ 1 _1
PQ—PB+BQ - 5(4B +BC) — SAC ...(J)

A 1

SR = SD + DR = (AD + DC) = 7AC ...(ii)

From (i) and (ii) we have
— —

PQ = SR i, e. sides PQ and SR are equal and parallel
PQRS is a Baralk:logram.

(PQ)% = PQ - PQ = (PB+ BQ) - (PB + BQ) — PE* + BQ?.... i)

(PS)2 — PS - PS— (PA + PS) - (PA + PS) — PA|? + AS|?> — PEP? + |BO|? ...(iv)
From (iii) and (iv) we get,

(PO)* = (PQ)*i.e. PQ = PS

= The adjacent sides of PQRS are equal.

PORS is a rhombus.

Given,
x=a(l- cos> 6) ...(1)
y=asin3 6, ...(ii)
2y 32 7
To prove: 2 = 7 atf = P
To find the above we will differentiate the function y wrt x twice.
d%y  d (dy
As A2 dx (dx)

So, lets first find dy/dx using parametric form and differentiate it again.




de d

LI . D 5 \ .
7 dga(l coS 9) 3acos“@sind ...(iii) [using chain rule]

Similarly,
dy d

AR .., T VI :
eriate Hasm 0 = 3asin“fcosl ...(iv)

d _ d _
[ acosx = - smx&&cosx = sinx
dy
dy d0  3asin? fcos 0

; =— = = tané
dx dx 350052 Gsin 0
de
Differentiating again w.r.t. x:

d [dy d
dx (dx ) dx (fa16)
2
d<y df
.
— =sec“f— ...(V)
Fl dx

d

[using chain rule and p tanx = seczx]

From equation (iii)
dx

- _ 2 e
0 3acos“6Osinf

do 1

dx 3acos? fsin 0
Putting the value in equation ...(V)
2
d-y 1
— = sec20
dx? 3acos? fsin O
dzy 1

dx2 3acos4 Osin 0
Put@=rx/6

d2y ( Jr) 1 1
— at[x==]= =
dx2 6 4T . T \ﬁ

oY TR 41
3acos 651116 33(7) 1

d2y ( 71') 32
~l—= lat|\x=7 ="
di? 6 27a

Hence proved
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32.

The equation of curve is

Y =26= X%, (1)
=>x2— = -y
> x2-2x+1=—y+1

(x— 1)2 = — (y — 1),which is a downward parabola with vertex (1,1).
Y

A

(1,1)

/0 0.0) Y 0_}‘;)(

putting y =0 in (1),we get, 0 = 2x — X,

nx(x—2)=0
x=0,2

-~ parabola meets x-axis at (0,0),(2,0)

~ required area= Area bounded by the curve y = 2x — x? and the x-axis
=[ &y dx

= 8(2x — x?)dx

P 392
X
= x2_]

3 Jo
-8
=14 - 3 (0-— 0)]
4
= Esq units
Section D

Consider 2x +y > 3

Let2x+y=3 = y=3-2x
X 0 1 —1
y 5 1 5

(0, 0) 1s not contained in the required half plane as (0, 0) does not satisfy the inequation
2Zx+y 23
Againx+2y > 6

Letx+2y=6
x y
— & T ]
~ 63

Here also (0, 0) does not contain the required half plane. The double shaded region XABY
is the solution set. Its corners are A (6, 0) and B (0, 3).

AtA(6,00)Z=6+0=6

AtB(0,3)Z=0+2 x 3=6




Therefore, at both points the value of Z = 6 which is minimum. In fact at every point on the
line AB makes Z = 6 which is also minimum.
33. We observe the following properties of f.
Injectivity: Let x,y € R such that f(x) = f(y). Then,
1 1

ﬂx)=f(y)=>;=;=>x=y

So, f: Rg — Ry is one-one.
Surjectivity: Let y be an arbitrary element of R() (co-domain) such that f(x) = y. Then,

1 1

=yD—=pDx=-—
ﬂx)yxyxy

1
Clearly, x = ; € R() (domain) forally € R( (co-domain).

1
Thus, for eachy € R (co-domain) there exits x = ; € Rp(domain) such that

1
fo)=~=y
So, f: Rgp — R is onto.

Hence, f: Rgp — Ry is one-one onto.
This is also evident from the graph of f(x) as shown in fig.
1T | :

Let us now consider f: N — Ry given by f{x) = .

For any x,y € N, we find that
11

fix)=1y) = P ; >x=y
So, f: N — R() is one-one.

2 3
We find that =, < etc. in co-domain R() do not have their pre-image in domain N. So, f: N

3" 5
— Ry is not onto.
Thus, f: N — R() is one-one but not onto.
OR
Forx1,x2 € R, consider

f(x1) = f(x2)
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| )
- x%+1 - x%+l
= xlx%erl =x2x%+x2

= X1X2(x2 - X]) =x2-X]
= x]1=x20rx|x2=1

We note that there are point, x| and x2 with x| # x2 and f(x1) = f(x2) for instance, if we

1 2 2 1
take x| =2 and x, = > then we haveﬂxl)g and f(x,) = 3 but 2 # > Hence fis not one-

one. Also, fis not onto for if so then for 1 € R 3 x € R such that f(x) = 1 which gives

X
= 1. But there is no such x in the domain R, since the equation x2 - x +1=0 does

x2+1
not give any real value of x.
Here the equation of two planes are: T - (;' —} +2k)=5and 7 - (3; +} +k) = 6.
Since the line is parallel to the two planes.

- Direction of line b = (i —j + 2k) x (3i +/ + k)
=—3i+5] + 4k

~ Equation of required line is
7=(i+2j +3k) + A(— 3i + 5] + 4k) ........ (i)
Any point on line (i) is (1 — 34,2 + 54,3 +44)
For this line to intersect the plane 7 - (2;' +} + fc) we have
(1-3)2+2+54)1+(3+44)1 =4

= =1

= Point of intersection is (4, -3, -1)

OR

Here,it is given that
7= (i +2j + 3k) +A2i + 3j + 4k
7= (41 + ) +u(5i + 2] + k)
Here,

—

ay =i+2j+3k

_) ~ ~ ~
by =21+3;+4k
._...)

ar =41+

_) A -~ ~
by =5i+2j+k
Thus,

- @ — I

B Ly o
e

blxb2= 2
5




= i(3 — 8) —j(2 — 20)+k(4 — 15)
— — N "

# by xby= —5i+18j— 11k
— >

o [by xby| = V(- 52+ 182+ (- 11)2

=425 +324 + 121

= \[470

— —
ay—ay=(4—1)i+(1 -2y +(0-3)k

—_

“ajy—ag =3?—j—3fr

Now,we have
—y — —y —

(by * by) - (an—ay) = (—5i+18 —11k) - 3i —j - 3k)
= —3)*3)+(18 B~ 1)) +(( = 1)*(—~3))

=-15-18+33
=0
Thus, the distance between the given lines is
— — e
(byxby)-(ay~ay)

d —

— —

|b1 ><|1)2|

0
\/470

&~ d =0 units
Asd=0

Thus, the given lines intersect each other.
Now, to find a point of intersection, let us convert given vector equations into Cartesian
equations.

For that putting T = xi + yj +zk in given equations,

= Ly :xi+yj+zk = (i+2j+3k)+ A2i + 3j + 4k)

=5 Zzzxi+yj+z]f:= (4}+j)+y(5;+2}+/})

= Li:(x—Di+(y—2)j+@—3)k=24+3y+ 4k

= Ly:(x—4)i +(y— D)j + (z — 0)k = Su1 + 2u) + pk
=1 yp=2 2=3

»Llig = =g T

x—4 y—-1 z-0

A
L,: = =
25 2 A
General point on L1 is
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x1=2A+1,y1=34+2,z1 =41 +3
Suppose, P(x1, y1, z1) be point of intersection of two given lines.

Thus, point P satisfies the equation of line Zz.
2U+1—4 3i+2—1 44+3-0

7 s 2 I
24-3  31+1
5 2
= 4.—6=15.+5
= 11A= —11
=2 A= —1

Thus, x1=2(-1)+ 1, y1=3(-1)+2,z1 =4(-1)+3
= x1=-l,y1=-1,2z1 =-1
Therefore, point of intersection of given lines is (-1, -1, -1).
Given: x¥ +y* =1
Lety=xY+y*=1

Letu=xY and v = yX
Then,u+v=1
du dv 0
> —+—=
dx dx
For,u=xY
Taking log on both sides, we get

log u=log xY
= logu =y - log(x)
Now, differentiating both sides with respect to x

d d
d—x(logu) = d—x[y - log(x)]

1 du

d d
_ = y + . —_
p {y Ix (logx) + logx . (y)}

du 1 l dy
— s ) —
:dx “1Y X e dx

du y y l dy
— — —|- " .
= dx X [x 08X (dx)]

Forv=yX
Taking log on both sides, we get

log v =log y*

= logv = x - log(y)

Now, differentiate both sides with respect to x
d d

3 dogv) = - [x - log(y)]




1dv d 1 | d
_ = . —_— + . —_
= X dx( ogy) + logy T

v dx
dv 1 dy ; dx
e g Sl | —
T @ v[x yid Y (dx)]
dv [* dy
= — = - —+]
dx [y dx ogy]
du dv
— 4 — =
because, = T 0
S yz+l g+xig+l =0
R TR ax 4 y dx ey
= dy =
=>(xylogx+xyx )-&Jr(yxy +yxlogy)=0
-1y Y =
= (xylogxﬂyX ) ret —(yxy +yxlogy)
y—1
dy (yx +yxlogy)
dx

(xylog x+xy* I )
Section E
36. Read the text carefully and answer the questions:

On the request of villagers, a construction agency designs a tank with the help of an
architect. Tank consists of a rectangular base with rectangular sides, open at the top so that

its depth 1s 2 m and volume is 8 m? as shown below. The construction of the tank costs 270
per sq. metre for the base and ¥45 per square metre for sides.

V=8m? /

2m
L L )
(1) Since 'C'is cost of making tank
s~ C=T70xy +45 x 2(2x + 2y)
= C=70xy +90(2x + 2y)
8 4
= C=T70xy+180(x+y)[~ 2-x-y=8 =>y=§ =>y=; ]

4 4
= C=70x x —+180(x+ -
X X

4
= C=280+180(x+;)




(i)x-y=4
Volume of tank = length x breadth x height (Depth)
8=x-:y+ 2
= 2xy=8 = xy=4
(1i1)For maximum or minimum
dC

EZO

d 4 1
—-(280+ 180(x + =) =0 = 180(1 +4(x—2))—0

4 4
= 1801 ——|=0=>1——=0
x2 x2
4
i —=mt S x2=4
x2
= Xi= &2

= x =2 (length can never be negative)

OR
d2C 8
Now, —— =180+ —

dx2 x3
d*c 8
= — =180 x = =180=+ve
dx? x=2 8

Hence, to minimize C, x = 2m

37. Read the text carefully and answer the questions:
Three car dealers, say A, B and C, deals in three types of cars, namely Hatchback cars,
Sedan cars, SUV cars. The sales figure of 2019 and 2020 showed that dealer A sold 120
Hatchback, 50 Sedan, 10 SUV cars in 2019 and 300 Hatchback, 150 Sedan, 20 SUV cars in
2020; dealer B sold 100 Hatchback, 30 Sedan, 5 SUV cars in 2019 and 200 Hatchback, 50
Sedan, 6 SUV cars in 2020; dealer C sold 90 Hatchback, 40 Sedan, 2 SUV cars in 2019 and
100 Hatchback, 60 Sedan, 5 SUV cars in 2020.




(1)  Hatchback Sedan SUV

A 120 50 10
B 100 30 5
€ 9 40 2

In 2019, dealer A sold 120 Hatchbacks, 50 Sedans and 10 SUV; dealer B sold 100
Hatchbacks, 30 Sedans and 5 SUVs and dealer C sold 90 Hatchbacks, 40 Sedans and 2
SUVs.
~ Required matrix, say P, is given by
Hatchback Sedan SUV

A 120 50 10
p— B 100 30 5
C 90 40 2

In 2020, dealer A sold 300 Hatchbacks, 150 Sedans, 20 SUVs dealer B sold 200
Hatchbacks, 50 sedans, 6 SUVs dealer C sold 100 Hatchbacks, 60 sedans, 5 SUVs.
~ Required matrix, say Q, is given by
Hatchback Sedan SUV
A 300 150 20
Q=238 200 50 6

& 100 60 5
(11) Hatchback Sedan SUV

A 300 150 20
B 200 50 6
G 100 60 5

In 2020, dealer A sold 300 Hatchback, 150 Sedan, 20 SUV dealer B sold 200
Hatchback, 50 sedan, 6 SUV dealer C sold 100 Hatchback, 60 sedan, 5 SUV.

~ Required matrix, say Q, is given by
Hatchback Sedan SUV
A 300 150 20
Q=258 200 50 6
c 100 60 5
(1i1)Total number of cars sold in two given years, by each dealer, is given by
Hatchback Sedan SUV
Ar120+300 50+ 150 10+20
P+Q=B|[100+200 30+ 50 5+6
Cl90+100 40+60 2+5




Hatchback Sedan SUV

A 420 200 30
- B 300 80 11
C 190 100 7

OR
The amount of profit in 2020 received by each dealer is given by the matrix
Hatchback Sedan SUV

B 200 50 6 100000
5

A 300 150 20 50000
C 100 60 ] [200000

A 15000000 + 15000000 + 4000000
= B | 10000000 + 5000000 + 1200000
C [ 5000000 + 6000000 + 1000000

A 134000000
= B | 16200000
C | 12000000

38. Read the text carefully and answer the questions:

To teach the application of probability a maths teacher arranged a surprise game for 5 of his
students namely Govind, Girish, Vinod, Abhishek and Ankit. He took a bowl containing
tickets numbered 1 to 50 and told the students go one by one and draw two tickets
simultaneously from the bowl and replace it after noting the numbers.

(1) Required probability = P(one ticket with prime number and other ticket with a multiple

of 4)
15 12 36
= 2 —_— N —— —
50 49 245
(11) P(First ticket shows an even number and second ticket shows an odd number)
25 25 25

= T =
50 49 98




	SP - 1_001.pdf (p.1-20)
	SP - 1_021.pdf (p.21-32)

