CBSE SAMPLE PAPER - 09
Class 12 - Mathematics

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
ffﬂ sin® zdz = ? [1]
a) % b) 27
00 d) &

Let P (a, B, ) be any point on the plane x + 2y + 3z - 7 = 0. Then the least value of a® + 82 + 42 is equal to: [1]

a)\/; b) 0
Q)7 d) £

If the position vectors of P and Q are i + 33' — 7k and 57 — 23‘ + 4k respectively , then the cosine of the angle [1]

—
between P(Q and y-axis is

4 11
Q) 7w b} =
5] 5
) e ) -7

1
2

independently, then the probability that the target would be hit, is

Four persons can hit a target correctly with probabilities =, %, % and % respectively. If all hit at the target [1]

a) 312 b) ETZ
Q) % Q) é

/ wé—;jﬂdm is equal to "
a) tan(mﬂi-i) +C by tan~! (z + %) LC

c) tan"! (3z% 4 2z) + C d)tan' (z* +1) +C




10.

11.

12.

13.

14.

15.

16.

If A and B are such events that P(A) > 0 and P(B) # 1, then P(A'/B') equals.

1-P(AUB) ,
Q) et b) P(4") /P (B')
©)1— P(A/B) d)1— P(A'/B)

The area bounded by the parabola y? = 4ax, latus rectum and x-axis is
a)0 b) £a?
a’ 4 2
Q)= d) 5a

If the direction ratios of a line are proportional to 1, - 3, 2, then its direction cosines are

Q) =, =, = b) — S S &
J_ J' Vil 14 Vie? Vit Vi
-1 -2 ) 1 3 2
VI \/14 V14 Vi’ 147 14
For any three vectors &,5,3 the expression (@ — 3) : ((5 —¢) x (¢ — a)) equals.
a) [abe] b) 2([abe]
c) None of these d) [abc]?

Find the equation of a curve passing through the point (0, 0) and whose differential equation is y’ = e* sin x.
a)2y + 1 = e*(sin2z — cos ) b) 2y — 1 = (sinz — cosz) e”
)3y — 1 = e"(sinx — cos2z) d)4y—1:e'"”(sin:c—0052m)
If the area (in sq units) bounded by the parabola y* = 4Az and the line y = Az, A > 0, is <, then X is equal to

a) 48 b) 24
) 2v/6 d) 4/3
[ (sin(logz) + cos(logz)) dx is equal to
a) log ( sin x - cos x) + ¢ b) x sin (log x) +C
¢) sin (log x) — cos (log x) + C d) x cos (log x) + C

The function f(x) = x%e™ is Monotonic increasing when
a)x € R-[0,2] b)0<X<2

c)2<X <o d) X<0

If A and B are symmetric matrices of the same order, then (AB' -BA’) is a

a) Skew symmetric matrix b) Null matrix
¢) Symmetric matrix d) None of these
2 A -3
A= |0 2 5 |,then Al exists if.
1 1 3
ayA=2 b) A #£ -2
¢) None of these d) A #2

For an invertible square matrix of order 3 with real entries A1 = A2 then det. A =

a) 3 b) 3

(1]

(1]

[1]

(1]

(1]

(1]

(1]

(1]

(1]

[1]

(1]




17.

18.

19.

20.

21.

22
23.

24,

25.

26.
27.

28.

¢) None of these d)1

The principal value of sin™! (sin 2—;) is

a) None of these b) ag—w
T 2m
o d) 5
y = 2 cos x + 3 sin x satisfies which of the following differential equations?
2
i iﬂ—f +y=0

oy dy - dy
11. (E) + z =
Select the correct answer using the codes given below.
a) Only (ii) b) Neither (i) nor (ii)
) Only (i) d) Both (i) and (ii)

Assertion (A): f(x) = 2x3 - 9x2 + 12x - 3 is increasing outside the interval (1, 2).
Reason (R): f'(x) <0 forx € (1, 2).

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
c) A is true but R is false. d) A is false but R is true.
1 1 -2
Assertion (A): If A= |2 1 —3|,then|Al=0
5 4 -9

Reason (R): |adj A| = |A|™!, where n is order of matrix.

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the
explanation of A. correct explanation of A.
¢) A is true but R is false. d) A is false but R is true.
Section B
: -1 1 -1 o R
Find the value of tan (— \/3) + cot (ﬁ) + tan [sm(T)] .

If logy/x% + y? = tan'l(i), then show that ;—y = 3;;
A matrix A of order 3 x 3 is such that |A| = 4. Find the value of |2A].
OR

a b 1 0] . .
If A= L d},B— [U 1},fmdadj(ﬁu:_’:)

Find the position vector (externally) of a point R which divides the line joining two points P and Q whose
position vectors are i+ 23 —kand—i + 3 +k respectively, in the ratio 2 : 1.
A coin is tossed three times, determine P(E|F),
where E: at least two heads, F: at most two heads.

Section C
Evaluate f15(|m — 1|+ |z— 2|+ |z — 4|)dz:
Find the particular solution of the differential equation x% — ¢+ x cosec (%) =0.

OR

Solve the initial value problem: :r:y% =(x+2)(y+2),y(1)=-1

Let @, b, ¢ be three non-zero vectors such that any two of them are non-collinear. If @ + 2b is collinear with ¢

(1]

(1]

(1]

(1]

[2]
[2]
[2]

(2]

(2]

31
(3]

[3]




29.

30.

31.

32.
33.

34.

35.

36.

37.

— — —
and b + 3¢ is collinear with a, then prove that @ + 2b + 6¢ = 0 .
OR
Find the value of x such that the points A(3,2,1), B(4,x,5), C(4,2,-2) and D(6, 5,-1) are coplanar.

1—sine =L

Evaluate f o 2 dx. [3]
OR
Evaluate the integral: j (:’c“mz)z
If\/y+a:+\/y—a::c,showthat3:%— %—1 (31
Find the area bounded by the circle x? + y2 = 16 and the line y = x in the first quadrant. [3]
Section D
Minimise Z = 400x + 200y ,subject to,5z + 2y > 30,2z +y > 15,z < y,z > 0,y = 0 [5]
Show that the function f: R — {x € R: —1 < x < 1} defined by f(a:) = TII x € R is one-one and onto  [5]
function.
OR
Let A=R - {3} and B = R — {1}. Consider the function f: A — B defined by f(z) = (%) . Is f one-one and
onto? Justify your answer.
Find the length shortest distance between the lines: Tﬁ = y_;: = z;—‘l and % = %g = ‘%2 [5]
OR
A line with direction ratios (2, 2, 1) intersects the lines w3;7 = % = ? and xT_l = % = ﬂ at the points P
and Q respectively. Find the length and the equation of the intercept PQ.
Find the values of p and q so that f(z) = { 2* + 3z + P’ ffurgd is differentiable at x = 1. 5]
gr+2,ifr>1
Section E
Read the text carefully and answer the questions: [4]
Mrs. Maya is the owner of a high-rise residential society having 50 apartments. When he set rent at
X10000/month, all apartments are rented. If he increases rent by X250/ month, one fewer apartment is rented.
The maintenance cost for each occupied unit is ¥500/month.
(i) If Pis te rent rice per apartment and N is the number of rented apartments, then find the profit.
(ii)  If x represents the number of apartments which are not rented, then express profit as a function of x.
(iii)  Find the number of apartments which are not rented so that profit is maximum.
OR
Verify that profit is maximum at critical value of x by second derivative test.
Read the text carefully and answer the questions: [4]

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, II and III. For boys, the number of units of types I, II, and
11T 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 1, 11, and I1I respectively are 80, 75, 90 in factory A and 50, 55, 80 are in factory B.

(i) Represent the number of units of each type produced by factory A for both boys and girls and number of

units of each type produced by factory B for both boys and girls in matrix form.
(i)  Find the total production of sports clothes of each type for boys.
(iii)  Find the total production of sports clothes of each type for girls.
OR
Let R be a 3 x 2 matrix that represent the total production of sports clothes of each type for boys and girls,
then find the transpose of R.

38.  Read the text carefully and answer the questions: [4]

Akash and Prakash appeared for first round of an interview for two vacancies. The probability of Nisha’s

1
3

and that of Ayushi’s selection is <.

selection is 2

(i)  Find the probability that both of them are selected.
(ii)  The probability that none of them is selected.




Solution
CBSE SAMPLE PAPER - 09

Class 12 - Mathematics

Section A
(90
Explanation: If f is an odd function,
2.1 m)dz: =
as, [ f(x)dz = — [° f(=
f(x) = sin® x

f(-x) = sin® (-x)

Therefore, f(x) is odd number

f_“ﬁsin5mda::1)

@1

Explanation: Given that P(cx, 3, «y) lies on the plane x + 2y +3z-7 =0

= a+28+3y-7=0

= a+28+3y=7..()

laz + by + cz| < v/a2 + b2 + 24/z? + y? + 22

= la+28+3y <12 +22432/a? + B2+ 72

= T7<V1d/a? + B2 + 72

= Va2 + B+ >

=a?+p+92> fﬂ=>a +B+4r>1
7
2

= Least value of a® + 8% + % =
5
[d)_‘ m
— % ,\ ~ — & - A
Explanation: Given position vectors OP =1 + 3j — Tk and OQ = 5i — 2j + 4k
— =% —r 5 i - =
= drs of PQ =0Q — OP=4i — 535 + 11k and drs along with y-axis are (0,1,0) Or j

— (4i-5j+11k).j
T . = J+11k)J =
direction cosines between P() and y-axis is

Q y V16+25+121 4162

© 5

Explanation: Given that probability of hitting a target independently by four persons are respectively
Pi=%,B=%,B=tandPy=%

Then, the probability of not hitting the target is

-0- (-4 (-4 ()

[." events are 1ndependent]

1 2 T
XSX XS 32

Therefure the required probability of hitting the target = 1 - (Probability of not hitting the target)
25

= P B

32~ 32
®)tan ' (z+2)+C
Explanation: Divide num. and deno. by X2
Substitute z + < = ¢ then (1 — I—lz)d:r =dt

dt
agr
=tan Yz + 3)+C
1-P(AUB)
@ 55—
E‘.xplanatlon "P(A) >0 and P(B) # 1
) 1o PANE)  1-P(4UB)
PAIB)="m = "ro)




10.

11

4 2
(d) za
Explanation: X - cordinate of latus rectum is a

= fnﬂ yd:r = foa 2\/6\/5‘13:
&
= [y ydz =2\/a l%]

oy ok S 2
Explanation: — vt A

The direction ratios of the line are proportional to 1, -3, 2
*. The directiun cosiﬂes of the line are

\/1"-+_3)2+22 \/12+( 3)2+22 \/12 3)2+22
\/_ \/_ \/_
(c) None of these
Explanation: Given a, b and ¢are any three vectors
now, (@—b)- ((b—¢) x (¢ — a)
—@—b)-(bxCc—bxa—cxc+Exa)
=@-1b)-(b
—a-(bx&)—a-(bxa)+a-(@xa)—b-(bx )
[&SE] —0+0—0+0— [bd]
abc [ab_’]

xc—bxa+cxa) (wherec

-~
QJ"'J.

+(bxa)-

(¢ x a)

(b)2y — 1= (sinz — cosz)e”
Explanation: % =e'sinx
fdy [ e* sinzda

y=73 L(sinz — cosz)e® + C
Whenx—y—{l,weget

0= 2(sin0 — cos0)e’ + C

=41
= 2
Hence, y = (sma!;' —cosz)e* + 5 2

2y —1= (sma: —cosz)e”

(b) 24

Explanation: Given, equation of curves are
y2= 4Xx ... ()

and y = Ax ...(ii)

A>0

Area bounded by above two curve is, as per figure

YJ\
A/ yR=axx

y=Ax

the intersection point A we will get on the solving Egs. (i) and (ii), we get
A2y2= adx

= = %, soy=4

So, 4 ( L, 4)

Now, required area is = = fo‘lM@vz\ — Az)dx




12.

13.

14.

15

16.

173

_ 23/2 v g2 14
-WX[?L -3[g],
-$VaE3(8)

8  32-24 8

B YT e a
It is given that area = £

8 _ 1
= a9

= A=24

(b) x sin (log x) +C

Explanation: [ (sin(log z) + cos(log x))dx

( Use By Part, Take 1 as II function )

= [sin(log z).1dz + [ cos(log x)dz

= (sin(logz)).z — [ cos(logz)L.zdz + [ cos(log z)dz.
= zsin(logz) + C

(b)0<X <2

Explanation: 0 < X <2

f(x) = x%e™

fi(x) = 2xe™ - x%eX

=e¥2-x)

For f(x) to be monotonic increasing, we must have
f(x) >0

= e*x(2-x)>0[.e*>0]

= x(2-x)>0

= x(x-2)<0

=P xR 2

=}

(a) Skew symmetric matrix

Explanation: Given:(AB'-BA')' = (AB')' — (BA")
=(AB)' - (BA) ..C.A'=AandB'=B)
=B'A'-AB

=BA'- AB'

=-(AB'- BA')

Therefore, we obtain(AB' —BA') is Skew-Symmetric.

(c) None of these
Explanation: We have,

2 X =3
A=1|0 2 5
11 3

Al exists if |A] # 0

Now |A|=2(6-5)- A(-5) - 3(-2) =8+ 5\ # 0

= 5\+#£ -8

= AE =

So, A"l exists if and only if # _?8

(d) 1

Explanation: A>=1= A’A" =1A"1 = A =A"! and it is possible only if A is an identity matrix and determinant of the
identity matrix is equal to 1

© 73

Explanation: Let x = sin”! (sin 2—;)

=>sin x = sin (2?”)

Here the range of principle value of sine is [, %]




5= 3¢ [-5.3]

Hence, for all values of x in range [
sin”! (sin(zs—”)) is

= sin x = sin (‘JT— %) (. sin (23—") = sin (w— %))

T

5 ?] , the value of

=> sin x = sin (%) (".*sin (m — @) =sin 0 as here 8 lies in Il quadrant and sine is positive)

_z
=z=7

18. (c) Only (i)
Explanation: Given differential equation is

y=2cosx +3sinx...(i)

dy :
Now, = == -2sin X + 3cos X
=+(2 cos x + 3 sin x) = -y [from Eq. ()]
d*y »
= ty=0

So, only Statement (i) is correct.
19. (b) Both A and R are true but R is not the correct explanation of A.
Explanation: Assertion: We have, f(x) = 2x3-9x2 +12x-3
= fi(x) = 6x%- 18x + 12
For increasing function, f'(x) > 0
S 6(x%2-3x+2)>0
= 6(x-2)(x-1)=>0
=x<landx>2
.. f(x) is increasing outside the interval (1, 2), therefore it is a true statement.
Reason: Now, f'(x) <0
= 6(x-2)(x-1)<0
= 1<x<2

.". Assertion and Reason are both true but Reason is not the correct explanation of Assertion.

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

1 1 -2
Explanation: Assertion: The given matrixis A= [2 1 -3
b 4 -9
1 1 -2
Then, [A|={2 1 -3
5 4 -9
By expanding along Ry (first row), we get
1 -3 2 -3 2 1
=1, o _1‘5 —9|+(_2) 5 4‘

=1(-9+12)-1(-18+15)-2(8-5)=1(3)-1(-3) - 2(3) =3 + 3 - 6 = 0, which is a true statement.
Reason: [adj (A)| = |A|“'1 is a true statement.
Hence, both assertion and reason are true but reason is not a correct explanation of assertion.

Section B

21. We have, tan ! (—%) + cot™! (%) + tan~! [Sin(_?ﬂ—)] .

= ~1 s -1 i e
= tan (tan6)+c0t (c0t3)+tan (-1).

=tan ™! [tan(ﬂ‘ — %)] + cot ! [cot(%)] +tan ! [ta.n(*rr — f)}

stan”! (tanz) =z, @ € (—E E)
’ ! 92 2

=tan ! (— tan %) + cot ! (cot%) + tan~! (— tan %)

cot Ycotz) = z,z € (0, )
and tan~'(—z) = —tan" 'z
_ —2a+dw—3mw

—_ T, _
- 6+3 12

I =
4
_ “Hutdr _ —m
12

12




22.log /2% + y? =tan"! (%
1 I ¢
= slog(z? + y?) =tan ! (?)
Y ~1fz
log(z? + y?) = 2tan (y)

On differentiating both sides w.r.t. to x, we get,

dy
y——
- - [2$ -+ 2’9‘%] = —2 l zd:z: ]

x?4y? 1+ (%)2 y

dy
1 dy T
2 lIZ_F_yz [2‘.‘ + ya] =2 lzz,kyz l P :H

L L. — L
iyt rtyg | = 2 Y T T

d
—y+z)=y-=
dy  y-=x

dr  yrz

Hence proved
23. We are given that,
Order of matrix A =3
|Al=4
We need to find the value of |2A|.
By the property of determinant of a matrix,
[KA|=K"A|
Where the order of the matrix A is n.

Similarly,
[2A| = 23A] ...["." Order of matrix A = 3]
= [2A| = 8JA]
Substituting the value of |A| in the above equation,
= [2A|=8 x 4
= [2A] =32
Thus, the value of [2A] is 32.
OR
Here, A = B B= LA
c d 0 1
adj(AB) = adjB.adjA
adj A= [ a _b}
—c a
adjB= [1 0]
0 1
wan [} 2[4, -[4
0 1j]|l-c a —c a
Hence, adj(AB) = [d _b]
—c a

24.Giventhatﬁ:i—l—2j—fc and(j:—i—kj—i—f{

The f{ does not lie on the segment PQ (external division). If m : n is the ratio in which I_‘{ divides PQ, then

“_m{i—-ral;
R = m—n
Givenm:n=2:1,m=2andn=1
— (- ijH)—1(i42j-k)  —31+0j+3k A
~R=— (—ititk)—1(i+2j—k) _ 3“0”3L=—31+3k

2-1 1
25. The sample space of the given experiment will be:
S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}
Here, E: at least two heads
And F: at most two heads
= E = {HHH, HHT, HTH, THH}
and F = {HHT, HTH, THH, HTT, THT, TTH, TTT}
= E n F={HHT, HTH, THH}




26.

27.

So,P(E)=3=7,P(F)=I,P(ENF)=12

By the definition of conditional probability P(E|F) = il

P(F)
3

= P(E|F) =

o:l-ulmlca

Which is the required solution.

Section C

5
[lz =11+ 1z — 21 + 1z — 4|dz
1
4 5
= [(6—z)dz+ [(z+ 1)dz + [(3z — T)dz
1 2 4
272 . 4 e 5
2 [ ool o [0

Given differential equation is

;r::—i — Yy + xcosec (%) =0

On dividing both sides by x , we get
dy y ¥y —

= E—E‘f‘COSBC (;)—0
dy _y y

= === — cosec (?)
dy

which is a homogeneous differential equation as == = F (—) .

dx T
d
= 1;—|—x—d::’u—cosecv

du dv _ _ —dx
dz cosec v = cosec v

=

On integrating both sides, we get
du dx
cosecv f -
= [sinvdv= [—%&
= —cosv=—loglz|+C
= —cost=—loglz|+c [putv==<]
= cos% = (log|z| — C) ...(1))
Also, giventhat x =1 and y = 0.
On putting above values in Eq. (i), we get
= cosO=logl|l| - C
= 1=0-C=C=-1
ms% =log|z| + 1 [from Eq. (i)]

This is required solution of given differential equation.

Given that,

d
zy— =(x+2)(y +2),y(1)=-1
= Lgy= 224,

W=
y+2-2 o z+2
= dy = —dzx
2 - 2
Integrating both sides, we get

2 2
f( —E)dy:f(l"‘E)dm
=y-2logly +2/=x+2log x|+ C..(1)
Given that y(1) =-1,ie,atx =1,y =-1

Substituting the values of x and y in (i), we get
-1-2log|l=1+2logl|l|+C

=-1=1+C

=C=-2

OR




28.

29.

Substituting the value of C in (i), we get
y-2log|y+2 =x+2log x| -
Hence, y - 2 log |y + 2| = x + 2 log |x] - 2 is the required solution.
It is given that
@ + 2bis collinear with ¢
= a4+ 2b = \é for some scalar A ... (i)
Also given,
b+ 3¢ is collinear with a
= S + 3¢ = pa for some scalar j .... (ii)
From (i), we get
d=Ac—2b
Substituting this value of a in (ii), we get
b+ 3¢ = p(AZ — 2b)
% —
= (1+2pub+ (3—prA)c=0
= 1+2p=0and3 —pA=0 [E and ¢ are non-collinear vectors]
= MZ—% and A= —6

Substituting the values of A and g in (i) and (ii), respectively, in both cases we get @ + 2 + 6¢ =

OR
According to the question ,
A=(3,2,1),
B=(4,x,5),
C =(4,2,-2) and
D =(6,5,-1).
Now ,
- . i
AB=1i+(z—2)j+4k

o - -
AC =1 — 3k and

— . R .
AD =3i+ 35— 2k
— = o
Since, AB, AC and AD are coplanar

- = =
~.[AB AC AD] =0
1 (z—2) 4
= (1 o0 —gl=0
3 3 -2

= 1(00+9)—(z—2)(-2+9)+4(3-0)=0
= 9-(x-2)(7)+12=0
= 9-7x+14+12=0

= 35-7x=0
= z= 3—75 =5
Given, [ = [ X122Z . e dz
! 14cos
Let o= =t = dx = —2dt
\/l—sin{—%) y
= Treo ¢ (—2dt) [z = -2
=-2¢ lfrtzlsn;;tdt{ sin(—#) = —sin @ and cos(—6) = cosb)
2242
=-2[é deor m+:j:;; mmmmdt['.' cos’z + sin’z = 1, sin2zx = 2sinzcosz]

2 ¢

——2f¢ (cuat+sma)dt

S fe (sect + tantsect)dt [ m—w = secz, 2;’:2

we know that, [‘e [f(t)+ f'(t)]dt =€ f(t) + C
Now, consider f(¢) = sect

(m5t+51nt)2 9 9 4
=-2[¢ — dtl' (a+b)* = a® + b* + 2ab]

= tanz|

—¥
0.




30.

31.

then f'(t) = sect tant
~I=¢etsect+C
=—e*/*sec £ 4+ C [t = 5= and sec(—6) = sec|
T —e"“""sec% LG
OR
Let the given integral be,

S E

2
) dz [','sinm:2sin£cos£ and 1+ cosz = 2cos? £ ]
(2c052 5)2 2 2 *

= J’ (5802%—3)d33 [ [sec? £dx = 2tan £
=[2taﬂ£—m]§=(2tan%—g—o+0)
=21

nfy T =2 -3

Here, \/y + z+ y—x=¢

Differentiating with respect to x,
d d d
= =(VyTa)+=—=/y—z==(c)
1 d
:>2 y+$a(’y+m)+2 y—wg('y—m)zo
1 dy 1 dy _
= —L (—+1)+—_(E—1)_0

NEE. NN N [N SR W S ol
T 2 Ytz N 2| e fyre
= dy Yy—a+ .,y _ y+ar— .,/ y—
dz Vit fy—z - N A

d yta—y-z fyta—\fy—z o .
S x [rationalising the denominator]
de | fyFer e |yt =

=2 dz - y+r—y+x

dy 2y—2‘.-'y2—x2
=" dx 2z

2 2

N dy 2y 2, /y*—x

dr 2z 2z

dy y y?—a?
= de — W2

dy y u?
= de — © 22 L
LHS=RHS

Hence Proved.

The given circle is x2 + y% =16 ...(i)
The given line is y = x ...(ii)




A(242, 242)

(4,0)

Putting y = x from (ii) into (i), we get

2x2=16<x2=8< x = 24/2 [ x is +ve in the first quad.}

Thus, the point of intersection of (i) and (ii) in the first quadrant is A(24/2, 24/2)
Draw AL perpendicular on the x-axis

Therefore required area of region = (area of region OLA) + area of region(LBAL).

22

— a’:dﬂ,‘+ f \.-"16—37 dﬂv
2122 o/ 1622
[?]U 3 [ 2

1
VT 4 Mgt 5]

2 4 2B
= 1[(2v2? — 0] + [(0+8sin~'1) — (4+8sin"! ]
[ + (8x %) —4—(8><%)] = (27) sq units.
Section D
32. we have to minimise Z = 400x + 200y, subject to 5& + 2y = 30
2z+yz1bz<y,z20,y=0 .
Onsolving x -y =0 and 5x + 2y = 30, we get
y==2.0=
(0, 15) 2
% ~ o d
. @f’ 9
/30 30\ L |
oy AN
‘i g L
‘%\ ~N

Onsolvingx-y=0and2x +y =15, wegetx=5,y=5

So, from the shaded feasible region it is clear that coordinates of corner points are (0, 15), (5, 5) and (%, %) .
Corner Points Corresponding Value of X = 400x + 200y
(0, 15) 3000
(5, 5) 3000
(ﬂ ﬂ) 400 x 2 4200 x 32 — 120
LA = 2571.43 (minimum)

Hence, the minimum value is Rs 2571.43.
33. f is one-one: For any X, y € R - {+1}, we have f(z) = f(y)

I

Lt|e] — [yl+1
=S Xy +X=Xy+y
= X=y

Therefore, f is one-one function.
Iff is one-one, lety =R - {1}, then f(x) =y
=Y
y
Ty
Itiscleatthatx € Rforally=R- {1}, also x = # -1
Because x =-1

1‘+1
= = —




34.

e L
1-y

S e S
which is not possible.
Thus for each R - {1} there exists & = Tyy & R - {1} such that

Therefore f is onto function.

OR
A=R-{3} andB:R-{l}aﬂdf('”):i_j
Let X1, Xp € A, then f(z;) = 2_2 and f(z2) = ii_z

Now, for f(x) = f(x3)

.‘1‘1_—2 . 1‘2—2

-3 x9-3
= (z1 — 2)(m2 — 3) = (z2 — 2)(x1 — 3)
:>X1X2-3X1-2X2+6=X1X2-2)(1-3)(2"’6
= -3X1 - 2Xp = -2X1 - 3Xp
= X1 =Xy

.. f is one-one function.
B

Now y= —

= y(x-3)=x-2

= Xy-3y=x-2

= x(y-1)=3y-2
3y—2
=l — !,I'_
y—1
3y-2 9
" f 3y-2Y oyl 7 dy-2-2y42
’ y—1 ) = 3y-2 3 T 3y-2-3y+3

y—-1
= f(z)=y
Therefore, f is an onto function.

Here,it is given equations of lines:
Lx=6 _ y=T _ z-4
Ly ==3=7
Lo y+9 _ z2=2
Liv3=%=5

Direction ratios of L and L, are (3, -1, 1) and (-3, 2, 4) respectively.
Suppose general point on line Ly is P = (x4, y1, 21)
X]=35+6,y;=-s+7,2)=5+4

and suppose general point on line L; is Q = (X, V2, Z3)

Xp=-3L,yy=2t-9,zp=4t+ 2

— ~
SPQ=(x2—x1)i+ (2 —y1)i +(22 —21)k )
=(—3t—35—6)i+(2A—9+s5—T)7+(4t+2—-s5—4)k

o PO= {8 = 85— 85 + b+ 8- 10} +{8 —5—DE
_}

Direction ratios of PQ are ((-3t - 3s - 6), (2t + s - 16), (4t -s - 2))
PQ will be the shortest distance if it is perpendicular to both the given lines
Thus, by the condition of perpendicularity,

— 3(-3t-3s5-60)-1(2t +s-16) + 1(4t-s-2)=0and

= -3(-3t-35-6) +2(2t +s-16) +4(4t-5-2)=0

= -9t-9s-18-2t-s+16+4t-s-2=0and

O +9s+18+4t+2s+-32+161-45-8=0

= -7t-11s =4 and

29t + 7s =-22

Solving above two equations,the we obtain

t=lands=-1




therefore

P=(3,8,3)and Q= (-3, -7, 6)

Now, distance between points P and Q is
d= V/3+3 + (84 7)2 + (3 — 6)2
=/(6)2 + (15)2 + (=3)

= Jm

= /270

=3,/30

Thus, the shortest distance between two given lines is

d = 3+/30 units
Now, the equation of the line passing through points P and Q is
rT-=xy _ YW _ =27

T—x2  Y1—Y2 E—2
Le—3 _ y-8 -3

L
+
Lo

]

| =
Ty
an

| |
[+

T e thus, the equation of the line of the shortest distance between two given lines is

OR

Q Ip

Let P(3\ + 7,2\ + 5, A + 3) and
Q(Z,U‘ + 1’4.‘”" 1, 3#" l]
Now, d.r's.of PQ=3A -2y +6,2A -4y +6, A -3u +4

According to question,
3A—2u+6_ 22—4u+6_ A—3u+d

2 2 1
= A+2p=0and2u=2=p=1
= A=-2u

p=1,x1=-2

- P(1,1, 1) and Q(3, 3, 2)
PQ=+v/(3-12+ (3 12+ (2—1)2
- VIFIF1

=3

therefore length is 3 unit

Equation of PQ is Tl _y;1=z_—1

T +3;E+p,sz-\

35. We have, f(z) = { is differentiable at x=1.

gr+2,ifex>1
Lf" (1) w T _f(a:)—{[l)
1" R
2 +3a+p)— +

— il (#*+3, +p)1(1+3 p)

z—1" &=

o [a-rPes-ny+p| - 143+9]
= A-h-1

[1+h2_2h+3—3h+p] —[4+p|

= lim

h—0 —h
_ i (12 —5h+pa—a—p] T

h—0 —h hoo R
=—lim/h—5]=5

h—0

1) — i @A) (gz+2)—(1+3+p)

R (1= lim L3112t

b0 1+h-1




. lgtgh+2—4—p] .. ¢h+(g—2-p)
=lim ——— = lim ———
h—0 h h—0 h
Since f(x) is differentiable at x=1,therefore Rf'(1) must exist.For Rf'(x) to exist,we must have,

q—2—-p=0=p—g=-2 ..>)

Since f(x) is differentiable at x=1,therefore Lf' (1) = Rf' (1), then5=q
From(1)p—5=-2=p=3
Sp=3andg=5
Section E
36. Read the text carefully and answer the questions:
Mrs. Maya is the owner of a high-rise residential society having 50 apartments. When he set rent at $10000/month, all apartments
are rented. If he increases rent by 250/ month, one fewer apartment is rented. The maintenance cost for each occupied unit is
X500/month.

[ — .y
o= Spuoy Yo i
PR B = oy F r
] e ! : . e 1 14 iy
r t tEgg e = 4
d L . o L
L = L . . oy
) bl i 3
: ! Y

(i) If P is the rent price per apartment and N is the number of rented apartments, the profit is given by NP - 500 N = N(P -
500)
[*.- ¥500/month is the maintenance charge for each occupied unit]
(ii) Let R be the rent price per apartment and N is the number of rented apartments.
Now, if x be the number of non-rented apartments, then N(x) = 50 - x and R(x) = 10000 + 250x
Thus, profit = P(x) = NR = (50 - x) (10000 + 250 x - 500)
= (50 - x) (9500 + 250 x) = 250(50 - x) (38 + x)
(iii)We have, P(x) = 250(50 - x) (38 + x)
Now, P'(x) = 250[50 - x - (38 + x)] = 250[12 - 2x]
For maxima/minima, put P'(x) =0
=12-2x=0=x=6
Number of apartments are 6.
OR
P'(x) = 250(12 - 2x)
P"(x) =-500 <0
= P(x) is maximum at x = 6
37. Read the text carefully and answer the questions:
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, II and I11. For boys, the number of units of types I, II, and III 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, 1, and III respectively are 80, 75, 90 in
factory A and 50, 55, 80 are in factory B.

(i) In factory A, number of units of types I, II and III for boys are 80, 70, 65 respectively and for girls number of units of
types I, IT and I1I are 80, 75,90 respectively.




Boys Girls

I 180 80
SP=11 (70 75
I 165 90

In factory B, number of units of types I, II and I1I for boys are 85, 65, 72 respectively and for girls number of units of
types I, II and III are 50, 55, 80 respectively.

Boys  Girls
I [8 50
Q=1I | 65 55
I (72 80

(ii) 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 represents the number of units of each type produced by factory B for boys.
TR G 01 I 1 I
Then, X=[80 70 65]andY=[85 65 72]

Now, required matrix = X +Y = [80 70 65] + [80 65 72]
= [165 135 137]
(iii)Let X be the matrix that represent the number of units of each type produced by factory A for girls and Y be the matrix

that represents the number of units of each type produced by factory B for girls.
I oo I I oI
X=[80 75 90]andY=[50 55 80]

Required matrix = [80 75 90] + [50 55 80]

=[130 130 137]
OR
Clearly, R=P +Q
80 80 85 50 165 130
=70 75|+ |65 55| =135 130

65 90 72 80 137 170
e [165 135 137]
130 130 170
38. Read the text carefully and answer the questions:

Akash and Prakash appeared for first round of an interview for two vacancies. The probability of Nisha's selection is L and that

of Ayushi’s selection is %

3

(i) P(A) =3, PA)=1-1=2
P(B)=%,P(D)=1— 3=

P(Both are selected) = P(AN B) = P(A) - P(B) = % %
P(Both are selected) = %
()PA)=3,PA)=1— =12
P(B)=1,PM)=1-+=1
P(none of them selected) = P(A' N B') = P(A')- P(B') = 2.

P(Both are selected) =

e l=




