Time Allowed: 3 hours

CBSE SAMPLE PAPER - 05
Class 12 - Mathematics

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

(1+4sinx) _9
f (1—sin z) =

a) None of these b)2tanx —x +2secx + C

c)2tanx +x—2secx +C d) 2tan x —x —2sec x + C
The lines £ = 3 = < and I__; = g = 27_63 are

a) parallel b) intersecting

) skew d) coincident

If a vector makes angles a, 8 and « with the x axis, y axis and z axis respectviely then the value of
(sin2 o+ sin® B+ sin? v) is

a) 2 b) 0

03 d) 1

If Ey and E; are two independent events, then P (E; N E») is equal to

a) P(E1) + P (E») b) P (E1) + P(Ez) + P(E1 + UEy)
c) P(E,)P(E») d) none of these
[+az+bdx =7
a2
a)%‘FC b} 5 :z+b+c
N f th d) 3laz+b)*?
¢) None of these ) = 48

Maximum Marks: 80

(1]

(1]

(1]

(1]

(1]

A can hit a target 4 times in 5 shots, B can hit 3 times in 4 shots, and C can hit 2 times in 3 shots. The probability [1]

that B and C hit and A does not hit is




10.

11.

12.

13.

14,

15.

a) None of these b) =
&)oae d) 2

The area bounded by y =2 - x2 and x + y = 0 is
a) % sq. units b) % sq. units
c) None of these d) 9 sq. units

% =

Consider two lines in spaceas Ly : 1 = j

4+2k+ A(3i—j—k) and Ly : 15 = 4i+ 3 + 6k +
,u(; + 2ﬁ) If the shortest distance between these lines is v/d then d equals:

a) 5 b) 6

c)8 d) 7

P

fa =i+ 3 — k,g =—i+ 23‘ +2k and ¢ = —i + 24 — k, then a unit vector normal to the vectors a+b
and b — ¢ is

a) k b) i

c) None of these d) _;t

The solution of the differential equation cos x sin y dx + sin x cos y dy = 0 is:

a)cosxcosy=c b)sinx+siny=c
. . _ sinz
c)sinxsiny=c ) Sy — €

The area between x-axis and curve, y = cos x when 0 < z < 27 is

a) 3 b) 4
00 d) 2
tan—1 2
[ de =
a) 6“’“: i C b) None of these
©) X tan -1 x+C d) et = 4 C

The point on the curve y2 = 4x which is nearest to the point (2,1) is

a) (1, 2v/2) b) (-2, 1)
c)(1,-2) d) (1,2)
2 0 0
HA=1|0 2 0/|,thenA®=
0 0 2
a) 16A b) 10A
) 5A d) 32A

a;p a2 Qg3
If A=|ay ayp ay|and Ajjis Cofactors of ajj, then the value of A is given by

az  az2  ass

a) ajp Azp +ajp Agpp + a3 Az b) ap; Aqp +ap Ajp +ax3 Az

c) ajp A +agp Apq +azg Az d) a;g Ay +app Ay + a3 Az

[1]

(1]

(1]

(1]

(1]

(1]

(1]

(1]

(1]




16.

17.

18.

19.

20.

21.
22.

23.

24.
25.

x 0 0
If X, y, z are non-zero real numbers, then the inverse of matrix A= |0 y 0/ is
0 0 =z
a [1 0 0] by [x! 0 0
1 -
s 0 1 0 0 y! o0
|0 0 1] 0 0 z1!
C) -w 0 0- d) 1 O 0
L {0 0 g 1 0
Tyz y Tyz
|0 0 =z 0 0 1
cos ! (cosz) = z is satisfied by,
a)z e [—1,1] b) z € [0,7]
c) None of these d) z € [0,1]

The order of the differential equation of all circles of given radius a is:
a) 4 b) 1
0?2 d) 3

Assertion (A): The rate of change of area of a circle with respect to its radius r when r = 6 cm is 127 cm?/cm.

Reason (R): Rate of change of area of a circle with respect to its radius r is % where A is the area of the circle.

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.

Assertion (A): The equation of the line joining A(1, 3) and B(0, 0) is given by y = 3x.

Reason (R): The area of triangle with vertices (x1, y1), (X2, y2) and (X3, y3) in the form of determinant is

zy oy 1
A = |L2 Y2 1L
z3 y3 1
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.
Section B
Write the value of sin ! (%) — cos™! (— %)
Solve the differential equation: % + 2z = %*
0 sina —cosa
Evaluate A = | —sina 0 sin 3
cosa —sinf 0
OR
3 2 —-11 2 -1
Find the matrix X for which: [ } X [ =
7 5 —-21 0 4

Find the direction ratios and the direction cosines of the vector r = 27 — 73 — 3k
A bag contains 4 white and 5 black balls. Another bag contains 9 white and 7 black balls. A ball is transferred
from the first bag to the second and then a ball is drawn at random from the second bag. Find the probability that

the ball drawn is white.

Section C

(1]

[1]

(1]

(1]

(1]

[2]

[2]
[2]

[2]
[2]




26.
27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Evaluate: [ 5 +1::::+1 [3]

Find the general solution for the differential equation: (x2y - x2)dx + (xy? - y2)dy = 0 3]
OR

Solve the initial value problem: e¥/dX = x + 1; y(0) = 3

If the sum of two unit vectors a and b is a unit vector, show that the magnitude of their difference is /3. [3]
OR

Show that area of the parallelogram whose diagonals are given by @ and bis loxt . Also find the area of the

2
parallelogram whose diagonals are 2¢ — j + k and ¢ + 35 — k.

Prove that: 24 ﬁdm =-7. 13]
OR

Evaluate: [ mdm

Differentiate tan ! (H+2_1) w.rt. tan”! x when z # 0 3]

Find the area bounded by the curve y2 = 4 ax and the lines y = 2a and y-axis. 3]

Section D

Solve the Linear Programming Problem graphically: [5]

Maximize Z = 9x + 3y Subject to

2x+3y < 13

Ix+y<5

x,y=>0

Let A=R-{3},B=R-{1].If f: A — Bbe defined by f(z) = 2:; Va € A. Then, show that f is bijective.  [5]
OR

LetA={1,2,3}andR={(a,b):a,b € A and |a2 - bz‘ < 5. Write R as set of ordered pairs. Mention whether R is
i. reflexive

ii. symmetric

iii. transitive

Give reason in each case.

Find the shortest between the 1; and I, whose vector equations are [5]
F=i+3+A2i—j+k)
and 7 = 2i + j — k+ p(3i — 5 + 2k)

OR
Find the vector equation of the line passing through (1, 2, 3) and parallel to each of the planes T - (; — 3 + 2!::) =5
and 7 - (3'3 + 3' + FAc) = 6. Also find the point of intersection of the line thus obtained with the plane
F(2i+j+k) =4
2 _ 2 . 2 dy s
If yo/2% + log(x/m +1 a:) = 0 prove that (z +1) —+aoy+1=0 [5]
Section E

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

An Apache helicopter of the enemy is flying along the curve given by y = x2 + 7. A soldier, placed at (3, 7) want

to shoot down the helicopter when it is nearest to him.




37.

38.

2
y=x +7

() If P (x4, y1) be the position of a helicopter on curve y = x2 + 7, then find distance D from P to soldier place

at (3, 7).

(ii)  Find the critical point such that distance is minimum.

(iii)  Verify by second derivative test that distance is minimum at (1, 8).

OR
Find the minimum distance between soldier and helicopter?

Read the text carefully and answer the questions: [4]
Three friends Ravi, Raju and Rohit were doing buying and selling of stationery items in a market. The price of
per dozen of pen, notebooks and toys are Rupees x, y and z respectively.
Ravi purchases 4 dozen of notebooks and sells 2 dozen of pens and 5 dozen of toys. Raju purchases 2 dozen of
toy and sells 3 dozen of pens and 1 dozen of notebooks. Rohit purchases one dozen of pens and sells 3 dozen of
notebooks and one dozen of toys.

In the process, Ravi, Raju and Rohit earn 1500, 100 and X400 respectively.

(i)  Write the above information in terms of matrix Algebra.

(i) ~ What is the total price of one dozen of pens and one dozen of notebooks?

(iii)  What is the sale amount of Ravi?

OR
What is the amount of purchases and sales made by all three friends?

Read the text carefully and answer the questions: [4]
In pre-board examination of class XII, commerce stream with Economics and Mathematics of a particular
school, 50% of the students failed in Economics, 35% failed in Mathematics and 25% failed in both Economics

and Mathematics. A student is selected at random from the class.




(ii)

Find the probability that the selected student has failed in Economics, if it is known that he has failed in
Mathematics?
Find the probability that the selected student has failed in Mathematics, if it is known that he has failed in

Economics?
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Section A

(b)2tanx—x+2secx+C
3.!'?,+
n+1

Explanation: Formula :- [ z"dz = + ¢; [sec® zdx = tanz

Therefore ,
- f 1+sinz(l+4sinx)
1— qm.a:{l—rqu}

f [1+qmm} f 1+sin? $+281nzdm

=[= d:r:+2f E‘”d:::-i-fm"'d:n
:>fsec :z:d:f:+2f (::;a;dw—kftan zdz
:>fseczmda‘:+2f%dm+f(—1+sec2a‘:)da:
=2 ['sec? zdw + 2 [ 2BZdz — [1do
Putcos x =t

Therefore = sin x dx = - dt
:>2tanm—2f%—m+c

1- =;m2 x cos? &

:>2tan9:+2%—:r+c

= 2tanx+2secx-xXx+c

(d) coincident
Explanation: The equation of the given lines are

z_¥_z g
P=f=:.0
z—-1  y—2 -3
-2 4 -6
_x—1 __ y=2  =2-3 g
-2

Thus, the two lines are parallel to the vector b=1i + 2_}' + 3k and pass through the points (0, 0, 0) and (1, 2, 3).
Now,

(@ — a1) x b = (i + 25 + 8k) x (i + 2] + 3k)

=0[ daxa=0]

So, here the distance between the given two parallel lines is 0, the given lines are coincident.

(@)2

Explanation: From the identity, we know that,

If cosa, cos B and cosy be the direction cosines of a vector, then,

cos? a + cos? B+ cos?y =1

Using, sin® 6 + cos? § = 1

sin® e + sin® B+ sin® Y+ cos?a + cos? B+ cos?y =1+1+1

sin® o 4 sin? B + sin’ y+ 1 =3

On simplifying, we get,

sin? o + sin% 8 + sin?y =2

(c) P(Ey)P(E?)

Explanation: We have, P(E; N Ey) = P(E)). P(

Since E and E, are independents, therefore

By
P= ()
-.P(E, N E,) = P(E,). P(E,)

Ey
%)

32
(@) et 2{am+b) +C
Explananon. Given integral is f var +b

Let, ax + b =72
= adx = 2zdz




10.

== f 2%dz  where, c is the integrating constant.

=——+c

2(az-+b)*?

Hence, [vax +b===——+¢
Which is the required solution.
oL
Explanation: P(A) = %, P(B) = 3 P(C)= -
P(BnCnA)=PBnNC)—PBNCNA)
As the events are independent,
So, P(BNC)=P(B)-P(C)=4%x3=1
And P(BNCNA)=P(B).P(C).P(A)=2x3x2=2

n_1 2 _ 1
PBNCNA)= g = g
(a) % 5q. units
Explanation: The area bounded by y = 2 - x? and x + y=0=y=-x
2-=x
x2-x-2=0
= (x-2)(x+1)=0
=x=20rx=-1
f_21 (—mf—g)de
[2:1: = By ﬁr

3 2 |4

22+1)- ($+3)+(2-2)
6-3+3
9 .
5 8q. units
(b)6
Explanation: 6
(b) i

=23
oL T
L
|
b 3
ol
I
|
LT
_l_
L]
L
+
B
Ty
f=i]
=
(=¥
ol
Il
|
.
+
b2
L
|
Ty

—

|@+b)x (b—2)|=9
; ; b it 7=y latb)x(b—c)
unit vector perpendicular to both (@ + b) and (b — ¢) is —————
i |(a+b)x (b—c)|
9i

9
(c)sinxsiny=c

Explanation: Given differential equation is
cos X sin y dx + sin x cos ydy =0

= cos x sin y dx = -sin x cos y dy

= Ry = — =2y

sinz siny

= cotx dx = -cot y dy

On integrating both sides, we get
[ cotzdz = [ — cotydy




Sk

12.

13.

14.

log Isin xI=-log I siny I + log C
= logIsinxsinyl=logC
= sinX.siny=C

(b) 4
Explanation: Giventhaty =cosx, 0 < z < 27
2 % % 2w
= [yde = [ydx — [ ydx + [ ydx
0 0 x 3r
2 2

27 % % 2m
= [ydx = [ cosade — [ coszdz + [ coszdx
0 0 2 £l

i . 2 5 2
= [ yde = [sinz]? —[sinz]? + [sinz]%r
0 2 3

2w
= [yde=1-0—(-1-1)+(0+1)
0

P
= [ ydz =4 sq. units
0

(d) etan"lz + C

Explanation: Giveninegrlis [ 2
xplanation: Given integral is f (112

Let, tanlx =z

= —L-dr=dz

1422

So

,Lau_] 3
£
/ e &

=[e"dz

=el+c

—gtanlz | ¢

where c is the integrating constant.
(@ (1,2

Explanation: y2 =4x = X = 2
> d= o2 + -1
= d?=(x-2)2+(y-1)?

= 2= (%—2)2+(y-1)2

.

2 2

Letu=(% —2) +(y-1)?

du 2
=:>(Ty=2(”’? —2)§+2(y-1)
To find minima
ﬂ:o
dy

v y _
2(7—2) Lia(y-1)=0

s - _ ¥

=y=2=x=1 (m—T)

&y _ 3

dy? 4

2
= (d—';) =3>0
ay? / (1,2)

Hence, nearest point is (1, 2).

(a) 16A

Explanation: A =

oo N
o o O
| R e I e




15.

16.

17.

18.

19.

20.

1 00
=A=2|0 1 0
0 0 1

‘We can write as
A=21
Hence, A® = (21)°
A® =321
A°=16 x 21=16A
(©)ayy Aqg +ag Agg +a3; Az
a;l a1z ag
Explanation: A = |ay; agn  ass
az  az as
Expanding along Column 1

A= (—1)1+1 X an X am: W £ {—1)2+1 X @y X e 4 + (—]_)3_'_1 X agy X .
Gz (33 azz Qg3 Gz d23
A =ay Ay +ayAgy +azAz;
xt 0 0
| o y' o
0 0 z!
x 0 0
Explanation: Here, A= |0 y 0
0 0 =z
Clearly, we can see that
yz 0 0
adjA= |0 zz O and |A| = zyz
0 0 =y
- yz 0 0
; A-'lz%:ﬁz 0 zz 0
0 0 =ay
z} 0 0
=0 gy 1 O
0 0 P
(b)z € [0, 7]
Explanation: cos !(cosz) =z if0 < z < 7 ie. if,z € [0, 7]

(02
Explanation: Let the equation of given family be (x - h)? + (v - k)% = a. It has two arbitrary constants h and k. Therefore, the
order of the given differential equation will be 2.

(a) Both A and R are true and R is the correct explanation of A.
Explanation: Both A and R are true and R is the correct explanation of A.

(c) A is true but R is false.
Explanation: Assertion: Let P(x, y) be any point on AB.
Then, area of AABP is zero. [since, the three points are collinear]

1 31
~3/0 0 1[=0
z g 1

| =
This gives (3x-y) =0

ory = 3x




Which is the equation of required line AB.

1 oy 1
Reason: The area of triangle with vertices (X1, y1), (X2, ¥») and (x3, y3) is giyen by A = % Ty Y 1
z3 y3 1

Section B

21. Given sin ! (%) — cos ! (—%)

We know that cos™ (-0) = 7 - cos™1 @
St e (3]
in~ (%) — 7+ cos™! (%)
in! %) + cos_l(%) -

— T
&

I
z

I
@

| wel=

2
Therefore we have,

-1 1) _ -1 _ly_ _ =&
sin (3) cos ( 3)— 5
22.Wehave,%—i—2x:e3”

= ==¢% _2z

dx
= dy = (e3* - 2x) dx
Integrating both sides with respect x, we get
:>fdy= f(e3‘” —2m)dm
= y= % — 2%2 +C
e % —z2+C
S>y+al= % +C
So, it is defined for all x € R.
Hence, = y + 2% = % + C, where x € R, is the solution to the given differential equation.
23. Expanding along R;,we get,
A:O[ O Sinﬁ]—sina :
—sinf8 0 cosae —sinf
=0 — sina(0 — cosasinf) — cosa(sinasinf — 0) = sinacosasinf — cosasinasing =0

OR
e [3 2] B [—1 I]C: [2 —1]
7 5 -2 1 0 4

Then The given equation becomes as
AXB=C

—sina —sin e 0

coSx

sin 8
—cosa
0 ‘

=X=A"1lcB~!
now |A| =35-14 =21
and |B|=-1+2=1

|4 21 -7 3
1 @B 1 1 -1
and B~ = B 1 [2 5

Citaei_ 1[5 =2]T2 ~1][1 -1
el _21{—7 3“0 4“2 —1}
[ 1040 —5—8] [1 —1]

A|-14+0 74+12][2 -1
_i[10 -13][1 -1
S| 14 19“2 —1]
. [10-26 -10+13
T2 14438 14—19]

1 |—16 3
Hence, £ = —
211 24 -5

_,}
24.D.Rof r are2,—-7,—3




\"|=\/u4—m=\/6—2

D.C of 1' are— o _3

VB2' /52
25. Here, W1 = {4 white balls} and B,= {5 black balls}

And W» = {9 white balls} and B,= {7 black balls}
Let E is the event that ball transferred from the first bag is white and Eis the event that the ball transferred from the first bag is

black.
Also, E is the event that the ball drawn from the second bag is white.

P(Eil): }g’P(Ez) 19?
And P(Ey) =5 and P(Ey) = 2
+#@=r2):2(F) + e (£)
—4, .. 5. 0

917 9 17

Section C
26.Letx = /\% (x2+x+1)+ p. Then, x = A(2x + 1) + u
Comparing the coefficients of like powers of x, we get
1=2 and A +pu=0= A= - and,u—-,\——E

I_fz2+z-|-1dx
o T— f 1;222:1);1;2@

by using the values of A , and p ,
i I:i 2z+41 dx—lf 1

2 ‘22+‘.'!,"r1 24 224+l
1 z+1 1 1
= JI== = [ ———dx
f r2+m-l—1 2 f ( 2_}_34_;)4 3
4 4
o 2z+1 1 1
= I_2f22—¢1 5[ —————=

1 2 i 1 _1[ =+1/2
= I=Flog|x"+x+1—3 X @)tm (,_)-i—C

= I=7log®+x+1| —%tan‘l(z""“) )
27. The given differential equation is,
x2(y-1)dx + yX(x-1)dy =0
y 2

Add and subtract 1 in numerators ,we have,

1+1 ~141
(m dz 4 % . dy =0

By the 1denmy (a2 -b2)=(a+b}.(a-b)
(z+1)(z—1)+1 () (y-—1)+1, _

(z-1) det (y—1) &Y
Splitting the terms,

1 1 _
(z + 1)dz + (m_l)d:r +(y + Ddy —l—ﬁdy—o

Integrating,we get,
J(@+1)de + [ Tydat [y + Ddy + [ dy=C

2 2
%+m+log|w—1|+y?+y+log|y—1|=c

2.3 +y?) + (x +y) +log |(x - 1)(y - 1)|=C
This is the required solution.
OR

The given differential equation is,
Taking log on both sides, we get,
d,

ﬁ loge =log (x + 1)




28.

= % =log (x +1)

= dy = {log (x + 1)} dx
Integrating both sides, we get
Jdy= [ {log (x + 1) dx
=y= f,rl,r X log(a;-l- 1)dz

:>y:]0g{a:+1)f1da:—f[%(]ogm+l)f1d:c] dx
=y=xlog(x+1)- [ Zda
=>y=xlog(x+l)-f(1—¢)da:

z+1
= y=xlog(x+1)-x+log(x+1)+C..>I)
It is given that y(0) = 3
S.3=0x1log(0+1)-0+log(0+1)+C
=C=3
Substituting the value of C in (i), we get
y=xlog(x+1)+log(x+1)-x+3
= y=(x+1)log(x+1)-x+3
Hence, y = (x + 1) log (x + 1) - x + 3 is the solution to the given differential equation.
Let¢=a + b.
Then, according to given condition € is a unit vector, i.e. |¢| = 1.
To show |a — b| = v/3

Consider, ¢ =a + b

€| = |a+ b]
1=la+ b
la+ b =1

(@+b).(a+b)=1

af> +2a-b+ b =1
1+2-b+1=1
2.b=—1..()

Now consider, |a — EA;||2 =(a— IA)) (a— f}]
= laf*—2a-b+ |
1-(-1)+1=3

R R A

= |a—b=+3
OR
Let ABCD be a parallelogram such the
K ¢
A g ¥

AB=p, AD=qg= BC=¢q
_}

5 —p
S AC=AB+ BC=p+q=a ...(i)[By triangle law of vectors]

— — — e i
AndBD=BA+AD=—-p+q=0b ...(ii)
Adding (i) and (ii), we get

a+b=2q
Subtracting (ii) from Eq. (i), we get
i—b=2p

=p=75(@—0)
Now,ﬁxé':%(a—g)x(a+b)
—l@xa+axb-bxa-bxb)

So, the area of a parallelogram ABCD = |p x ¢| = %[Ei X S|




29.

30.

Now, area of a parallelogram, whose diagonals are 2i — j + kand 7 + 35 — k
=312 —j+ k) x (i + 35 — k)|

i 7k
_1
=12 -1 1

i 8 i

= 2[i(1 —3) — j(—2— 1) + k(6 +1)|
=2| 21+ 3j+Tk| = ./I_+‘9_+71" = /62 sq. units .

= +Cﬁ dz ... (i)

Use King theorem of definite integral
Ji f(z)da —f fla+b— z)dz

Let the given integral be, y = [ 2“
4

L o=
y= f Tl

Addmg eq.(i) and eq.(ii)
da

... (ii)

fa—I

s P W R
Zy—f% ﬁ+\/ﬁdm+f§ \/ﬁ+ﬁda:

Hence proved..
OR
Let I = f —da‘:

z+y/ai—z+1

Letz + /22 — ¢ + 1=t Then,
V@ —zfl=t-s=>al—a+l=(t—-z) >—a+1=t—2Az=>a— L
de — (2t-1)2t-2(t% - 1]dt _ 222,
(2t-1) (2t-1)
Substituting these values, we get

2¢° —2t+2 2 —t+1
e f’ (2t 1)? 2f (26— 1)20}1"L

[ N c
t2t—1)2 + ?* 1w (2t—1)2 7
t2-t+1=A@t-1)2+B(2t- t+Ct
On equating the coefficients on both sides and on solving, we get
= = 3 ]
A= l,B—-E and C = E
Substituting the values of A, B, C in (i), we get
£t _ 3 3 1
t(2t—1)? 2(2t-1) 2 (91)?
— 1 L —1
I=2[2dt 3f2£_1dt+3f(2t_1)2dt

_ — 3og(2t — 1) - 1
= I=2logt 2108(2t 1) 4(2z—1)+0

I=2lo (a‘:+ mz—m+1)—ﬁlo{2x—1 +2«,/a:2—m+1}— 3
g 21081 ( ) 4{(21--1“—2\/3:2--_“1}

(i)

L
T

Ttei-1
Let u = tan ! (\/ B ) and v = tan 'z
put z = tan @
WO v+ tan26—1

tanf
_1 (secf-1) cas 8

sinf

= tan

+C




pap-1 | Lolt2sin?é/2 | _ .9
=tan [ZSin8f2.cosG+2:| [.6089—1—23111 9]

OBy L |

—3—2ta(}n x 1

u __ 1. d ) PN 1]

o T s otanm 3 T (i)
B .

and m—dmtan = = ..(ii)

_d;u_dn;'dm

Cdv T dufdz

_12044%) (44?4
To1/(14a?)  2(14a?) 2

31. Clearly, the equation y2 = 4ax represents a parabola with vertex (0, 0) and axis as x-axis.
The equation y = 2a represents a straight line parallel to x-axis at a distance of 2a, from it as shown in Figure.
The required region is the shaded portion in the Figure.
To find the area of the shaded region shown in Figure, we slice it into horizontal strips.
We observe that each horizontal strip has its left end on y-axis and the right end on the given parabola y2 = 4ax.
So, the approximating rectangle shown in Fig. has its length = |z| and width = dy
Therefore art;a = |z| dy.

}?l
Since the approximating rectangle can move vertically from y = 0 to y = 2a. So, required area denoted by A, is given by
A= [ |zldy = [ zdy [2>0..|e|=2a]

A= f2a y_zdy [." P(x, y) lies on y? = 4ax ", & = i_z ]

0 4a2
3 @ 3 "
L[] L8l _g) =2 .
:>A—4a[3]0—4a(3 0)——3 sq. units

Section D
32. First, we will convert the given inequations into equations, we obtain the following equations:
2x+3y=13,3x+y=5x=0andy=0
Region represented by 2 x + 3y < 13:
The line 2 x + 3 y=13 meets the coordinate axes at
A (%, 0) and B ([}, 13—3) respectively. By joining these points we obtain the line 2x + 3y = 13
Clearly (0,0) satisfies the inequation 2 x + 3 y << 13 . So, the region containing the origin represents the solution set of the
inequation 2 x + 3y <13
Region represented by 3 x +y < 5 :-
The line 3x +y = 5 meets the coordinate axes at
C (%, 0) and D(0, 5) respectviely. By joining these points we obtain the line 3x + y =5
Clearly (0,0) satisfies the inequation 3x +y < 5. So, the region containing the origin represents the solution set of the inequation
Ix+y<5
Region represented by x > 0 and y > 0 is the 1st quadrant.
The feasible region determined by the system of constraints, 2x +3y < 13,3x+y < 5,x < 0, and y < 0, are shown in the
shaded portion of the graph.




33.

c(g,o) E(%z—f) andB(U,%)

The values of Z at these corner points are as follows.

We see that the maximum value of the objective function Z is 15 which is at C

Corner point Z=9x+3y

0(0, 0) 9x0+3x0=0

0(%,0) 9x $4+3x0=15
2 29 2 29

E(?’T) QX?+3XT—15

B(0, %) 9x0+3x 2 =113

Tty

Given that, A=R- {3}, B=R-{1}.

f: A— B isdefined by f(z) = ;—:; Yeec A
For injectivity

Let f(z1) = f(zz) = 22 = 222

r1—3 zy—3

= (X1 -2)(x2 - 3) = (x2 - 2)(x1 - 3)

(é D) and E (2 29) Thus, the optional value of z is 15.

= X1X2-3X1-2Xp +6=X1X2-3Xp-2X1 + 6
= -3}(1 - 2X2 = -3X2 = 2X1
= X1 =X = X15Xp

So, f(x) is an injective function

For surjectivity

Lety:ﬂ=> X-2=xy-3y
2-3

= x(1 - y} 2.- 3y=>a:—1—;

Se= yj € A, Yy € B [codomain]
So, f(x) is surjective function.
Hence, f(x) is a bijective function.
OR

Given that
LetA={1,2,3}andR={(a,b):a,be Aand|a® — b*| <5
Puta=1,b=1 ‘12 - 12| < 5,(1,1) is an ordered pair.
Puta=1,b=2 |12 22| <5, [ ,2) is an ordered pair.
Puta=1,b=3 ‘12 - 32| > 5, (1,3) is not an ordered pair.

1)

Puta=2,b=1 ‘22 — 12| <5,(2,1) is an ordered pair.




34.

35.

Puta=2,b=2 22 —2%| <5,
Puta=2,b=32? — 3% <5,

( is an ordered pair.

(
Puta=3,b=1 ‘32 —1%| > 5,(

(

(

)
) is an ordered pair.
) is not an ordered pair.
Puta=3,b=2 ‘32 = 22| <5, ) is an ordered pair.
Puta=3,b=33? — 3%| <5,(3,3) is an ordered pair.
R={(1,1),(1,2),(21),(22),(23),3,2),(3,3)}
i. For(a,a) e R
|a® — a?| =0 < 5. Thus, it is reflexive.
ii. Let (a, b) € R
(a,b) € R, |a®> —b*| <5
[0* —a*| <5
(b,a) e R
Hence, it is symmetric
iii. Puta=1,b=2,¢=3
|12 —2%| <5
|22 - 3%| <5
But[1* - 3%| > 5
Thus, it is not transitive
a1—1+3,b1—23—j+k
02—2‘1+J k b2—3z—53+2k

ag—al—e—k

=,

L ik
by xbo=|2 1 1

§ b 8
=i(=2+5)— j(d—3)+ k(-10+3)
=3i—j—Tk

‘Sl ><32|=,/9+1+_49:\/@

Also, (by x b). (@2 —@1) = (31 — j — Tk)(3 —k) =3+ 7+ 0=10
4= | Exb)Gamd)|
[by = by

10

Ve

OR
Here the equation of two planes are: T - (i — j + 2k) =5 and 7 - (37 + j + k)
Since the line is parallel to the two planes.
.". Direction of line ? =(i—3+ Zi:] X (314 + i:)
= _3i+5;+4k
.. Equation of required line is
7= (i + 27 + 3k) + A(=3% + 5] + 4k) ..ovee. (1)
Any point on line (i) is (1 — 3),2 + 5A,3 + 4)\)
For this line to intersect the plane - (23 +ji+ k) we have
(1—-3X)2+(24+5A)1+(34+4N)1 =
= A=1
.. Point of intersection is (4, -3, -1)
Yy :n2+1—10g( $2+1—$):0

differentiating both sides w.r.t x

dy 1 1(2z)
2 1. —— —1(=0
2\/_( w v+ lg Pil-z | 2021 ]
7 E _ 1 z—/a2+1 _
-l LR \/;5+_1—m|: -l ke

cy+(22+1) dy K ( v 22“_"')

L de (T o) /et
Y

=6.




(@ +1) L +ey+1=0
Section E
36. Read the text carefully and answer the questions:
An Apache helicopter of the enemy is flying along the curve given by y = x2+ 7. A soldier, placed at (3, 7) want to shoot down

the helicopter when it is nearest to him.

y=X2+7 ‘ .

(X4, ¥4)

D

§B.7

(@ P(x1, y1) is on the curve y = X2 +7=> Y= a:f +7

Distance from p(z1,z? + 7) and (3, 7)
D=1/(z 3+ (22 +7-7)°

= \/(ml —3)% + (:r:%)2

= D= m‘}+m%—6m1—|—9

(D= ,/z} + 2 — 6z +9
D=2 +22 -6z, +9
L 43 422, —6=0
o — 4Tyt 2z — 6=
%223?—1—3:1—3:0
= (x - 1)(221% + 221 + 3)=0

x; = 1and 223 + 2x; + 3 = 0 gives no real roots

The critical point is (1, 8).
(i) = 4% + 22, — 6

d:p 9

E = 123}’1 +2
d*p'
dx?

Hence distance is minimum at (1, 8).

] =12+2=14>0
£]=1

OR

D:\/m§+m§—6m1+9

D=,/1T+1-6+9=+/5 units
37. Read the text carefully and answer the questions:
Three friends Ravi, Raju and Rohit were doing buying and selling of stationery items in a market. The price of per dozen of pen,

notebooks and toys are Rupees x, y and z respectively.
Ravi purchases 4 dozen of notebooks and sells 2 dozen of pens and 5 dozen of toys. Raju purchases 2 dozen of toy and sells 3

dozen of pens and 1 dozen of notebooks. Rohit purchases one dozen of pens and sells 3 dozen of notebooks and one dozen of

toys.




In the process, Ravi, Raju and Rohit earn 1500, 100 and 400 respectively.

(i) 2x - 4y + 5z = 1500
3x+y-2z2=100

-X + 3y +z =400
2 —4 5 T 1500
3 1 -2 |y =1 100
E 400
(ii) 2 —4 5 T 1500
A=1 3 1 -2, X=|y|,B={ 100
-1 3 1 z 400
X=A"1B..()
|A|=2(1+6)+4(3-2)+59+1)=68 £0
7T -1 10 7 19 3
co-factormatrix A= |19 7 —2],adjA=|-1 7 19
3 19 14 10 -2 14
Hgps ﬁ -adjA
T 19 3
A-l==1-1 7 19
10 -2 14

7 19 37 [1500
= =+1-1 7 19| | 100

| 10 -2 14 400
10500 + 1900 + 1200

—1500 + 700 + 7600

| 15000 — 200 + 5600
13600

=== | 6800
20400
X =200, y = 100 and z = 300
Total price of one dozen of pens and one dozen of notebooks = 200 + 100 = 3300
(iii)The sale amount of Ravi = 2x + 5z =2 x 200 + 5 x 300 = 400 + 1500 = 1900
OR

=

=L,
68

y
z
€T
= |yl =
z
€T
= |y

o

The amount of purchases made by all three friends
4y +2z +x =4 x 100 + 2 x 300 + 200 = 31200
The amount of sales made by all three friends
2X+5z2+3x+y+3y+z=5x+4y +62=5 x 200 +4 x 100 + 6 x 300 = 3200
38. Read the text carefully and answer the questions:
In pre-board examination of class XII, commerce stream with Economics and Mathematics of a particular school, 50% of the
students failed in Economics, 35% failed in Mathematics and 25% failed in both Economics and Mathematics. A student is




selected at random from the class.

(i) Let E denote the event that the student has failed in Economics and M denote the event that the student has failed in

Mathematics.
50 1
,',P(E]Zm—— P(M]‘ﬁ——andP(EﬂM)_ﬁ—z

The probability that the selected student has failed in Economics if it is known that he has failed in Mathematics.

Required probability = P(%}

1
o PEM) & d e 305
PM) — 1 47 7T 7
20
(ii) Let E denote the event that student has failed in Economics and M denote the event that student has failed in
Mathematics.
) PRI - = -1
nP(By= T ,P(M) = mﬂ 55 and P(E N M) = mﬂ T

The probability that the selected stuclem has failed in Mathematics if it is known that he has failed in Economics.
Required probability = P(M/E)




