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SECTION-A (MULTIPLE CHOICE QUESTIONS)

1. If (a, b) be the orthocentre of the triangle

whose vertices are (1, 2), (2, 3) and (3, 1), and
b b

ll=jxsin(4x—le¢ix, 11=Isin(4x—x2)dx, then 36§l

is equal to
(a) 66 (b) 88 (c) 72 (d) 80

2. If A denotes the sum of all the coefficients in the
expansion of (1 - 3x + 10x*)" and B denotes the sum of
all the coefficients in the expansion of (1 + )", then
(a) B=A® (b) 34=B (c) A=3B(d) A=8B

3. The distance of the point (7, -2, 11) from the line
xX-6

-4 z-8 - - -
TS dongtheline X377 251- 200
is
(@ 18 (b)) 12 () 21  (d) 14
4, 1fS={zeC:|z-i|=|z+i|=|z- 1]}, then n(S) is
(a) 1 (b) 0 (c) 3 d) 2

5. Letay, a,, ..., ay,be 10 observations such that

10
Za& =50 and ZHk-aJ=UUO. Then the standard
k=1 wk<j
deviation of ay, @y, . . ., @)q is equal to
(a) 5 ) Y5 (@ V5 (@ 10
6. Four distinct points (2k, 3k), (1,0), (0, 1) and (0, 0)
lie on a circle for k equal to
2 5 3 1
= b) = 2, d) —
@ 3 b 3 © 5 @3
7. 1f the shortest distance between the
xI4:y2+l_z d.x—;'t.:)'+1:z-2is 6

lines
, then

=< an =
-3 2 4 55
the sum of all possible values of A is

(@) 5 (b) 7 () 8 (d) 10

Held on
27 Jan, Morning Shift
(Session - 1)

8. LetS={1,23,..., 10} Suppose M is the set of all
the subsets of S, then the relation R = {(A, B) : AN B= ¢
A,Be M}is

(a) symmetric and transitive only

(b) reflexive only

(c) symmetric and reflexive only

(d) symmetric only

9. The function f: N - {1} — N; defined by f{n) = the
highest prime factor of #, is

(a) one-one only

(b) both one-one and onto

(c) neither one-one nor onto

(d) ontoonly

cosx =sinx 0
10. Consider the matrix f(x)=|sinx cosx 0].
0 0 1

Given below are two statements :

Statement I : f{-x) is the inverse of the matrix f{x).
Statement I : flx) fly) = fix + y).

In the light of the above statements, choose the correct
answer from the options given below.

(a) Statement I is true but Statement I1 is false

(b) Both Statement I and Statement II are false

(c) Statement I is false but Statement 11 is true

(d) Both Statement I and Statement I are true

2

2
11. The length of the chord of the ellipse %+‘r—6=] N

whose mid point is [1, % ). is equal to

V1541 V1691 V1741 2009

@ —— 0 —/— @ —/— d —/

12. The number of common terms in the progressions
4,9,14,19, .. ... ,up to 25lh termand 3,6,9,12,..... ,
up to 37" term is
(a) 8 (b) 7

(c) 5 (d) 9
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13. "'C, = (k- 8)"C,, , if and only if

(a) 242<k<3 (b) 2B<k<iz

© 2Z<k<2d5 (@) 2B<k<3VB

14. The portion of the line 4x + Sy = 20 in the first
quadrant is trisected by the lines L, and L, passing
through the origin. The tangent of an angle between the
lines L and L, is

30 25 2 8

= b) — = d) -
@3F O3 ©: @ :
15. Letx=x(t)andy=y(f)besolutionsofthe differential
equations ——+ax=0 and 4 +by=0 respectively,

dt dt
a, b € R. Given that x(0) = 2; y(0) = 1 and 3y(1) = 2x(1),
the value of t, for which x(t) = y(1), is

(a) loga 2 (b) log1 2 (c) log,3 (d) log,4

16. If the shortest dlstance of the parabola y* = 4x from
the centre of the circle x* + y* - 4x - 16y + 64 = 0is d,
then d” is equal to

(a) 16 (b) 24 (c) 20 (d) 36
17. Consider the function,
a(?{—ll—x')l <3
blx"=7x+12|
f(a\) =19 sin{x-3)
2 x>3
b, x=3

where [x] denotes the greatest integer less than or equal
to x. If § denotes the set of all ordered pairs (a, b) such
that f{x) is continuous at x = 3, then the number of
elements in § is
(a) 2
(c) 1

(b) Infinitely many
(d) 4

1
1
18. If dx=a+b~E+cJ§, wherea, b, ¢
'!33+:( + Jl +x
are rational numbers, then 2a + 3b - 4c is equal to

(a) 10 (b) 7 (c) 4 (d) 8
19. Let avr+2}+k 3(!—_;+k) Llet ¢ be

the vector such that @xé=F and &@-Z=3. Then
E-((EXE)—E—E)isequalto

(a) 36 (b) 20 () 24 (d 32
J1+ l+:( —J_
x—'D
b:)l(ig:’-ﬁ-%, then the value of ab’ is
(a) 25 (b) 36 () 32 (d) 30

@
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SECTION-B (NUMERICAL VALUE TYPE)

Attempt any 5 questions out of 10.
. 1 1 1
21. If s=3+;(3+p)+47(3+2p)+E(3+3p)+---e=,
then the value of p is
22. Let for a differentiable function f :
flx) - fy) = loge ( ]+x—y,Vx,yE (0, o). Then

2)‘[ k] isequalto ______

23. If the solution of the differential equation
(2x+3y-2)dx+ (4x + 6y - 7) dy=0,y(0) = 3, is
ox + By + 3 log, |2x + 3y - ¥| = 6, then & + 2P + 3y is
equal to

(0, =) = R,

24. If o satisfies the equation x> + x + 1 = 0 and
(1+0)” =A + Bot+ Co®, A, B, C20, then 5(34 - 2B - C)
is equal to

25. Let A=

., B=[B,, B,, B;], where B, B, B,

[E——

0
1
0

—_a

1 2 3
are column matrices, and AB,=|0 |, AB,=| 3 [, ABy=(2|

0 0 1
If ot = |B| and B is the sum of all the diagonal elements
of B, then o + * is equal to

26. Let the area of the region

{(x,y) X-2y+420,x+2°20, x+4y <8,yz20}
be : , where m and n are coprime numbers. Then
m + nis equal to

27. A fair die is tossed repeatedly until a six is obtained.
Let X denote the number of tosses required and let
a=P(X=3),b=P(X23)andc=P(X26|X>3). Then
b+c .

— s equal to

28. The least positive integral value of @, for which the
angle between the vectors ai- 2}+ 2%k and o + 2&}— 2%k
is acute, is

29. Let the set of all a € R such that the equation
cos2x + a sinx = 2a — 7 has a solution be [p, q] and

r=tan9° - tan27° -
to

30. Let flx) =x + X2 f(1) + x f"(2) + f(3), x € R.
Then f°(10) is equal to

1
et tan81°, then pqr is equal




SOLUTIONS

1. (c) : Let the vertices of the triangle are A(3, 1), B(1, 2)
and C(2, 3).

Slope of BC = 3-2 =1
2-1
Since, AD is perpendicular
to BC.
Slope of AD = -1
Equation of line AD is
y-l=-1(x-3)
Since, (a, b) lies on AD.
w b-1=-1(a-3) = a+b=4

Now, I, = besin{(d - x)x]dx

B(.2) D Ce3

I = 4J75m[(4 —x)x]dx— I?xsin[(q —x)x]dx

L=4l-1, [ J:sin[(ti—x)x]dr:.lz:l
= 2, =4, = I—':z ﬂ'-:36)(2:7‘2

I I,
2. (d):Puttingx=1in(1-3x+ Iﬂxz)". we get
A=(1-3+10)"=8" (i)
Putting x = 1 in (1 + x*)", we get

B=(1+1)"=2"

From (i) and (ii), we get A = B

3. (d):Let A be the point (7, -2, 11).

Equation of line AB is

x=7_y¥2_z-ul_,
2 =3 6

Point B is of the form

(2A+7,-3A-2,6L +11).

Now, point B lies on the

given line.

(i)

A(7,-2,11)

B x-6_y-4_z-8
1 0 3

20+7-6 _-3h-2-4 _6A+11-8

1 0 3
= -3A-6=0= A=-2
Thus point Bis (3, 4, -1).

. Required distance, AB= J +(-67 +12° = 14 units

4. (a):Given, |z—i|=|z+i]=|z-1] ()
Putting z = x + iy in (i), we get

lx+iy—il=|x+iy+i] = |x+iy-1|
Now, [x+i(y-1)|=|x-1+iy
= xz+(y—l)2:(x—1]z+y2=tx—y:0 ...(ii)
Again, [x+i(y+1)|=|x-1+iy
= xz+(y+l)z=(x—1)2+yz:>x+y=0 ...(iii)
From (ii) and (iii), we get x=0and y =0
Thus,z=0+i0 .. n(§) =1

10
5. (¢) : Given, 2"& =50 and E ay-a; =1100

k=1 Yk<j
Sa} Ya (Xa, ) _Ya} )
& =Z% _(Meany = 2% _[Z& | _Z4 50 g
10 10 \ 10 10
2 2
Also, (£4,) =Za; +2 ), aja;
Vk<j

= Ta; =2500-2200 =300

> 300
me(i},wegetG‘:ﬁ—25=30—25=5ﬁ0'=\E
6. (b)

c):Here,x; =4,y,=-1,z,=0andx, =&, y,=-1,2,=2
ay=1,b=2,¢=-3anda,=2,b,=4,c,=-5

7.

A-4 0 2
1 2 -3
6 _ 2 4 -5
5 lJ(—lO-i-l.Z)z+(—6+5}2+[4—4)2
= 5 _[pr-¢ = A=7orl
N

8. (d):Given,AEM = ANA=0,ifA=¢

So, R is not reflexive.

If(A,B)e R = AnB#9 = BNA#¢ = (B.A)eR
So, R is symmetric.
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If(A,B)and (B,C)e R=> AnB#¢and BN C#9
= A Cis not necessarily non-empty set.
Hence, A N C not necessarily belnngs toR.
So, R is not a transitive relation.
Given relation is symmetric only.
9. (c):Given, f: N- {1} 2 N
fin) = the highest prime factor of n
For one-one:Ifn=4,f(n) =2
Ifn=8, fin)= . fis not one-one.
For onto : Range = All prime numbers
Co-domain = Set of natural numbers
= Range # Co-domain .. fisnotonto
10. (d)
Xy .

11. (b): Ellipse : T +— 6 =1 ..(i)
Equa.tlon of chord havmg mid point (x,, y;) is

oE o ox y 1L

az bl al b2 25 40 25 100

= Bx=5(2-y) (i)
From (i) & (ii), we get

Jio

x=1+= and y:%(lxz\/ﬁ)

Viest
L;

12. (b):4,9, 14, 19, ... are in A.P. with d, = 5, n, = 25

3,6,9,12,..arein A.P. withd, = 3, n, =37

LCM. (dy, dy) = 15

Common terms = 9, 24, 39, 54, 69, 84, 99

13. (a) : We have, ""'C, = (K* - 8)"C,.,

= kK-g="Tle [
n

= K-8<1=k*-9<0 =>-3<k<3 (D)

But k% > 8, as "' C, can't be negative and 0.

= K-850= (k-2V2)(k+242)>0

= k<-22or k>242 ...(ii)

From (i) and (ii), we get lvrl- <k<3or -3 Sk<—2\ﬁ

~.Length of chord =

n>r+1]

14. (a) 15. (a)

16. (c) : Circle: x* + y? — 4x — 16y + 64 =0
Centre = (2, 8), Radius = 2 units
Pa.rabo]a:yz=4x; a=1

Equation of normal at (£, 20) of
parabola : xt + y = fe2t ()
Since, normal passes through
centre, then 2 + 8 = * + 21 ...(ii)
=£-8=0

= (t-2)(F+4+20=

= t=2 (v t20)

(12] MATHEMATICS TODAY | MARCH "2

d = distance between (2, 8) and (4,4) =vJ4+16= Jia
= d=20

17. (¢) : As flx) is continuous at x = 3,

So,LH.L. = RH.L = fla)

sin(x—3)
= lim 7‘2(7’: 12-x7) lim 2 *1x =p
i bl —Tx+12| <3t
- Z2_2'-p [ ]jm—sm"=l:|
b n—>0 n

= b=2,a=-4 . Number of elements in § = 1

18. (d): Ijh—xi—‘/“—x'dx
IJ“_x_Jm :%j[m_m)n

(3+x)—(l+x)

=2

=3- a+bﬁ+c\r 3 =a=3,b=—,c=-1

w2 g
3

2a+3b- 4c—2x3+3x[3] 4(-1)=8

19. (¢): d-(ExXB)-b-¢)=a-(Exb)—-a-b—-d-¢

|Using distributive property of multiplication]
=|@ébl-a-b-a-¢ (1)
Now, ixé=b = (ixé)-b=b-b

= [aébl=|b]= (Ju)~+( 3)2 +(3) ) =27

= licb)=27 (i)
G-b=3G+2j+k)i-j+k)=3(1-2+1)=0 (i)
and d-é=3 .(iv)

Using (ii), (iii) and (iv) in (i), we get
d-((Exb)-b-¢)=27-0-3=24

J1+ 1+; -2
Iﬂu

Rationalising nu.meratur, we get

20. (¢): a=

1+x* -1

lim—— X =
'H“x"(\h+\ll+x‘ +J5)

Again rationalising numerator, we get

a=

Y 1
%(41+x‘+1)w1+\]1+x‘+ﬁ] 222 42

Now, b=
"’“'\[——Jlfcos\‘
(l—cos“x}(ﬁ+s)1+cosx)

[2=(1+cosx)]
|By rationalising denominator]

= lim

x—=0




= lim (1+cosx)(-£+ Vl+cosx)= -hﬁ
x—0

ab® = L x(a2P =32

a2
21. (9] y
8=3
(4) .
Multiplying both sides by 1/4, we get
,-3,3+p 3+2p i)

4 @ W
Subtracting (ii) from (i), we get

Y L
SO

1

a
= 3=p 41 [ S.. :Efur infinite geometric series]
1-

4
1 4
3=p|-x= =9
22. (2890) :
Sx)- f(,v)>]og‘[ }+x ¥V (x,y) € (0,00) (1)
x+h o
vy JEEM - flx) x
Now SR T i
log,(1+h] .
=lim| ————+1|=—+1 (i)
h—0 h X
20 1 20 1
Now, T—=1=> —+1 Using (i)
2z i
nl
=St =252 0 e

n=1
23. (29): (2x+3y—2) dx + (4x+ 6y—T)dy=0
dy —(2x+3y-2)

b AR B i (i)
dx  (4x+6y—7)
Let2x +3y=1
3dy _dt dy _1dt
= -2
= e Td o dr 3ldx

Putting in (i), we get
] 2 -2
3| dx 3 2A-7
1| dt 2 t-2 4t-14-3t+6 2t-7
o —=]==- =—— Ix = dt
3ldx] 3 2-7 32t-7) t-8

= Idx+;=]2da+9ji=°X+c=2r+9ln|f_g|
t—-8

= 2(2x+3y)+9In|2x+3y-8|=x+c¢ (1)

which is the solution of given differential equation.

Now, y(0)=3 = 2(9)+9In|l|=c=c=18

Putting the value of ¢ in (i), we get
4x+6y+9In|2x+3y-8|=x+18

= 3x+6y+9In|2x+3y-8|=18

= x+2y+3In|2x+3y-8|=

~oa=1,B=2,y=8

Therefore, 0.+ 2B +3y=1+2(2) +3(8) =1 +4 +24=29

24. (5): As o satisfies X* + x + 1 = 0= ot = wor

Now, (1 + @)’ = (1 + w)’ = A + Bo + C*

= -o’=A+Bo+CF [-l+o+w’=0andw’=1]

= A+Bm+(C+l)mz=0

3 11£',

1
As=——+—i & =———
2 2 2

2
= A+B -l+£1 +H(C+Y) -LJ—E:’ =0
2 2 2 2
= a-B_C u&%&—‘f(cw 0

= 2A-B-C-1=0 & B-C=1
On solving, weget A=Band B-C=1
5(3A-2B-C)=5(3B-2B-C)=5(B-C)=5x1=5

a 20 la 1
25.(28):Let B =|b, |, AB=[1 1 of 5 |=|0
[} 10 1)¢] [O]
= 2a+q=la+b=0a+¢=0
On solving, we geta; = 1,by =-1,¢, = -1 ]
[a, (2 0 1][qa,] [2]
Similarly, let B, =(b, [, AB,=|1 1 0|fb,|=|3
[ 1 0 1}fe 0
= 2a,+c;=2ay+by,=3anda, +¢,=0
On solving, we geta, =2, b, =land¢; = -2 ...(ii)
[a, ] 2 0 1ay] [3]
Similarly, let By =|b; |, ABy=[1 1 0ff b, [=]2
c. 1

1 ] Ll 0 ]“c
= 2a;+c;=3,a3+by=2andas+c3=1
= az=2,b;=0andc;=-1 -.(iid)

3

1. @ 2 (@ 3 (@ 4 ® 5 ®
6. (@ 7. (ab) 8 (ad 9. (cd) 10. (a,b)
11.(c) 12. (abd)13. () 14.(b) 15 (0
16. (a) 17.(27) 18. (3) 19.(164) 20. (4)
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1 2 2
Thus, B=|-1 1 0 [By using (i), (ii) & (iii)]
-1 -2 -1

a=|B=1-1+0)-21-0+2(2+1)=-1-2+6=3
and B = sum of diagonal elementsof B=1+1+(-1) =1
Hence, o + B> =(3)* + (1)> =28
26. (119) : Given, x -2y +4=0
x+2y8=0 ...{ii)
x+4y’ =8 .(iii)
The points of intersection of (i) and (iii) are (-1, 1.5) and
(-8,-2).

The points of intersection of (i) and (ii) are (-2, 1) and
(-8,-2).

i)

Required area
8- 4yt - -2y |ay +[ 2[5 - 4 -2y - 9] dy
0 1

i

1
2y’ , 4,1
o2 -]

22 9 9 29 107 _m

=—=+18--== = =— . m+n=119
3 4 2 3 12 n
27. (12) : Probability of getting six = 1/6
Probability of not getting a six = 5/6
Let X denote the number of tosses required. Then,
a=P(X=3=>2x2xiz3 -5
6 6 6 & 216
b=P(X23)=1-[P(X=1)+P(X=2))
[1 5 1] 25
=l-|-+=x-|==
6 6 6] 36
> >
C=P(X26|X>3)=P[(X,G)n(x>3)]:P{X,6]
P(X>3) P(X>3)

N
M)
()]

MATHEMATICS TODAY | MARCH ‘24

25 25
bte_36 36 _

a 25

216
28. (5): cosb= 2
lallb]

As 0 is acute, so cos 0 > 0.

12

(0 — 2 +2k) - (0td + 20t — 2k)
Ja2+(—2)2+(2}1 xJuz +(20) +(-2)
- o’ —40—-4 -0

Vo +8 x V507 +4
= ol -da-4>0=0"-do+4-4-4>0
= (u—2)2—8>0:>(u—2)2>8

>0

= a-2>22 ora-2<-242 (Neglect)
= o>2+2V2=483

= Least positive integral value of &t = 5

29. (48):cos2x+asinx=2a-7
1-2sin’c+asinx=2a-7

Lett=sinx . 2f-at+2a-8=0

= (t-2)(2t+4-a)=0=1t=2 or t= “;4

sinx = 2 (not possible) or 2sinx=a -4

= a=2sinx+4€ [2,6] [sinxe [-1,1]]
So,p=2,9=6
Now, r =tan9°-tan27°— ! +tan81°

cot63°

= (tan9° + cot9”) - (tan27° + cot27°)
= 2cosecl8° — 2cosec54° ['.'tan0 + cotO = 2cosec20]
4 4
_Z[Jﬁ_ﬁ]_‘; =r=4
Lopqr=2x6x4=48
30. (202): fix)=x>+ X2 (1)+ xf"(2)+f"(3), xe R
fx) =327 + 2 f(1)+ f12),
x) = 6x + 2/ (1)
) =6
= f"(3)=6
£72) = 6(2) + 2f*(1) = 12 + 2f(1),
£ =301+ 21)F (1) + £72) = 3 + 2F(1) + £7(2)
= f(1)=3+2f(D)+12+2fQ1)
= 3 ()=-15=f(1)=-5
o f2)=12+42(-5)=2
Now, f/(10) = 3(10)* + 2(10) (1) + f"(2)
=300+ 20(-5) +2 =202
e



JE

SINGLE OPTION CORRECT TYPE

I

Consider the set A of all determinants of order 3
with entries 0 or 1 only. Let B be the subset of A
consisting of all determinants with value 1. Let C be
the subset of A consisting of all determinants with
value -1. Then

(a) Cis empty

(b) B has as many elements as C

(c) A=BUC

(d) B has twice as many elements as C

(x-l)zsin( ll]—|x|. x#l
X - .

-1,
Then f(x) is differentiable for
(a) allx (b) all x except 0

(c) all xexceptOand 1 (d) all x except 1

Let LL’ be the latus rectum of the parabola y* = 4x
and PP’ is a double ordinate between the vertex and
LL’. If the area of the trapezium is maximum, then
the distance of the vertex from PP’ is

1 1 1
(a) s (b) 1 (c) 5

Let f(x) =
x=1

1
(d) 5
an sian‘
Letl= I —
|su:|x|+|cosx|

a

1
sinx+cosx

dx,a € Rand
dx, then the value of I + 4/ is

(b) 8 (c) 4 (d) 2

Find the area (in sq. units) of the region bounded
by the curves y = xl,y: |12 -xz| and y = 2, which lies
to the right of the line x = 1.

i

10.

(b) g(sfsﬁ)
(d) 5-3J2

@) §(5+3Ji)
(c) 5+32

. The number of points in (-2m, 2m), where

flx) = cos~! (cos x) is not differentiable is

(a) 0 (b) 1 (c) 2 )3

Let G be the greatest value and M be the maximum
G

value of f(x) = x{x - 1)*, 0< x £ 2. Then the ratio — =

M
25 27
13 b) = = d) 14
(a) (b) 3 (©) ) (d)
cos® -sin® 0
IfA(0) = | sin@ cos® 0|, then A(0)* will be a
0 0 0

null matrix if and only if
(a) 0=Qk+1)n/3, kel
(b) O=(4k-1)/3ke I
(c) 0=3k-1)w/d, ke I
(d) None of these

x+2 y+6 z-34

The point on the line

3 -10
Do . x+6 y-7 z-7
which is nearest to the line = =
is(a, b, c),wherea+b+c= -3 -2
(a) 9 (b) 10 (c) 11 (d) 12
If E,g and ¢ are non-coplanar vectors such

that @=bx¢, p=cxa and j=axb, then

G- a-b a-c
Ba b pel=
j@ 3b jE

©
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11.

12.

13,

—
wn

16.

15

(@0 ()1

(c) [&P7llabeP (d) labéP

Ifrandom variable X : waiting time in minutes for bus
1

and p.d.f. of X is given by f(x) = 5
0,

0<x<5

otherwise,
then probability of waiting time not more than
4 minutes is

(a) 03 (b) 0.8 (c) 0.2 (d) 05
For x € R, tworeal valued functions f(x) and g(x) are

such that, g(x)=-vf;+1 and fug(x)=x+3—J;.
Then f{0) is equal to
(a) 5 (b) 1

Among the relations
S={ab):abe Ru{o},u%m:md

()0 (d) -3

T={(a b):a,be R a’-b e Z}
(a) §is transitive but T is not
(b) both § and T are symmetric
(c) neither § nor T is transitive
(d) Tis symmetric but § is not

. Ifthe inverse trigonometric functions take principal

values, then

_I{s [ _l[4J] 2 [ _I(‘l]]]A
cos —cos| tan — | |+ =sin| tan - 15
10 3 5 3
equal to

n n T
(a) 0 (b) " (c) 3 (d) s

. If fbe a function such that f(9) =9 and f ' (9) = 3,

then lim ¥/ 03

x—9
(a) 9
(c) 1

is equal to
x -

(b) 3
(d) None of these

Let 0<a < g be a fixed angle. If P = (cos®, sin0)

and Q = (cos(o — ), sin{c — 0)), then Q is obtained

from P by

(a) clockwise rotation around origin through angle o

(b) anticlockwise rotation around origin through
angle a0

(c) reflection in the line through the origin with
slope tan o

(d) reflection in the line through the origin with
slope tan oy/2
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20,

7. If the circles (x - 1)2 + (y - 3)2 = /2 and
x? + 2 — 8x + 2y + 8 = 0 intersect in two distinct
points, then
(a) 2<re8 (b) r=2
(c) r<2 (d) r>2

. The shortest distance between the line y — x= 1 and

the curve x =y is

W2 203 N B
(a) T (b) T (c) T (d) T

. An ellipse intersects the hyperbola 2(x? — y?) = 1

orthogonally. The eccentricity of the ellipse is
reciprocal of that of the hyperbola. If the axes of
the hyperbola are the coordinate axes, then the
equation of ellipse is
(a) 2%+ Zyz =2
(c) 2%+ 2)-’ =4

(b) 222 +32 =2
(d) 222 +92 =14
The area (in sq. units) of the quadrilateral formed
by the tangents at the end points of the latus rectum

2 2
to the ellipse x—+)—zl.is

(a) % (b) 27 (c) 24—7 (d) 18

ONE OR MORE THAN ONE OPTION(S) CORRECT TYPE

21.

If f,(0)=tan g(] +sec0)(1 +sec20) _ (1 + sec 2 0),

then
b L):
® 55

{3
(© ,ﬁ(i]:x (d) fs[é)=l

.Ina triangle ABC, a = 8, ¢ = 3b. Its maximum area

is divisible by

(a) 2 (d) 3 (c) 5 d)7

. Number of ways in which the letters of the word

“TOMATO?” can be arranged if two alike vowels are

separated, is not equal to

(a) number of ways in which letters of the word
“KARNATAKA™ can be arranged if no two
alike letters are separated.

(b) number of 3 digit numbers with at least one 3
and at least one 2.

(c) number of ways in which Ram and Rama can
exchange their maps if Ram has 3 and Rama has
7 maps, all maps being different, maintaining
their original number of maps at the end.

(d) number of way in which 2 alike apples and 4
alike oranges can be distributed in three children
if each child get none, one or more fruits.



24. Let az+za+b=0 represent a straight line in
argand plane, given thataeZand beR. Let z, be a
point in the argand plane and let z, be the image of
zZ, in the lineaz + za +b =0, then
(a) (az| +z,a@+b)+(az, +z,a+b)=0
) =+ &-z)

a (z,-z,)
(d) None of these

25. Let a,, @y dy ...

=0 a_(z-2)
© a +(zl —-2Z,)

and bl, b;,' .'J3 ... be arithmetic

progressions such that @) =25, b, =75 and

a0+ [’mo = 100, then

(a) the difference
in progression ‘a’ is opposite in sign of the
difference in progression ‘b’

(b) a, + b, =100 for any n.

(c) (a, + bl), (a, + bz), (ay + b_‘}. ...arein A.P.
100

(d) 3 (a, +b,)=10000

r=1

between successive terms

1
int, 0
xsmx x= and g(x) = x f(x).
0, x=0

26. Let f(x)=

Thenatx =0,

(a) gis differentiable, g is not continuous
(b) gis differentiable and fis not

(c) bothgandf are differentiable

(d) gis differentiable and ¢’ is continuous
dy

27. Let o + y = f(x), where y is a continuous function of
x
et if0sx<2
e ifx>2
Which of the following hold(s) good?
(2) p1)=2¢! (b) y(1)=-¢"
(c) y(3)=-2¢7 (d) y(3)=-2¢3
28. Let =i +2j+kb=i-j+k and f=i+j-k A vector
in the plane of 7 and b, whose projection on ¢is

xwithy(0) =1and f(x)=

—,is

3

(a) 4f —j+4k (b) 3i+]-3Kk

(©) 27 +je2k (d) 4i+j-4k
29. If the lines xvl:y;Z_zT-B and

x-2 y-3 z-1
3k

(a) -2 (b) 5/2 (c) -5 (d) 2

30. In a survey of population of 450 people, it is found
that 205 can speak English (E), 210 can speak Hindi
(H) and 120 people can speak Tamil (T). If 100
people can speak both E and H, 80 can speak both
E and T, 35 can speak both H and T, and 20 can
speak all the three languages. Then
(a) n(ENHNT)=110
(b) n(ENH NT")=45
(c) n(ENH NT")=340
(d) None of these

COMPREHENSION TYPE

Paragraph for Q. No. 31 and 32

intersect at a point, then k is

The parametric equation of given curve is
x = a(2cos t + cos 2t), y = a(2sin ¢ - sin2f).

31. The equation of tangent at any point ‘t’ is

(a) -“Sin[i)wtycus[i]:asin(ﬂj
2 2 2
(b) xcos[%]—ysin{ﬂ:asm(;—;]
@ ol ol g ()
(d) mns[%)—ysin[ﬂ:hsin[%)

32. The equation of normal at any point ‘" is

t () 3t
(a) xcos{EJ+ysm(£J-3acos[E-J
J—ysi.n(%}::&acos[%]
(c) xcus{%)+ys'm[%):3asi_n[%J

t ), (3t
(d) xcos{i]—ysm[EJ—Basm( 2 )

Paragraph for Q. No. 33 and 34

3
b z
(b) :»:cos{2

2n 2n
Consider 0= cos{7 ]+ i sin(7]anda:w+m2+w“and
B=w®+w®+wb

33. o + P equals

{a) 0 (b) -1 (c) -2 (41

MATHEMATICS TODAY | MARCH ‘24

1)



34.

Consider C::t:z+yl=9,15:"%_i,T

o and P are the roots of the equation
(@) X+x+1=0 (b) 2+x+2=0
() X+3x+5=0 (d) None of these
Paragraph for Q. No. 35 to 37
2

2
Y =1L:y=

35. Pisapoint on the circle C, the perpendicular PQ to

36.

the major axis of the ellipse E meets the ellipse at M,
then r—Q is equal to

(a) 1/3 (b) 2/3

(c) 1/2 (d) None of these

If L represents the line joining the point P on C to
its centre O, then equation of the tangent at M to
the ellipse E is

(a) x+3y= 3\/5

(c) x+3y+3\/t-5=0

(b) 4x+3y=\f§
(d) 4x+3y+5=0

. Equation of the diameter of the ellipse E conjugate

to the diameter represented by L is
(a) 9x+2y=0 (b) 2x+9y=0
(c) 4x+9y=0 (d) 4x-9y=0

MATRIX MATCH TYPE

38.

12

Match Column-I with Column-II and select the
correct answer using the options given below.

Column-I _]"Column-ll |
1f lal=|61=I¢| such that angle |
between each pair of vectors is la
; and |5+E+E|=Jg, then
2lal=

w

(P)

is perpendicular to
is perpendicular to

a
&b
d,¢ is perpendicular to |(2)

Q

[

b, lal=2,|6l=3 and
[el= 6Lhen|a+b+c! 2=

If §=2i '+3j kb——i+2j 4},'

E=i+j+kandd=3i+2j+k
(R) J J (3) 4

then ;(Exb)-(fxd):

®
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P Q R
(a) 2 3 4
m3 1 2
(c) 2 4 1
@3 1 4

B Wb —

39. Match Column-I with Column-II and select the
correct answer using the options given below.

L

Column - I

Column - 11 ]

(1) !x—log[1+Jl—?:i+C‘

P I T dx is equal
1o
1
- dxi
Q) I(ex+e-x)2 1s
_equa] to
(R) I dx is equal to
(s) IJ_dx is equal
P Q R
(a) 1 3 4
(b)y 3 1 4
() 3 1 2
d 3 4 2

(2)|log(e*+1)-x-e*+C

l
G)|loge + 1) -x+C |

1 ]
1

@ —Wm |

)

40. Match Column-I with Column-II and select the
correct answer using the options given below.

| Columnd ]
(P) |Ifflx)=cosx-1+ |(1) e e
2 3 -
| £-Z  then ‘
T . |
(Q) |1 fix) =cosx -1+ |(2) |thereisno
| %2 extremum at x =0 ‘
—, then
J-2!
l 4 - the function
(R) |Ifflx)=x"¢ ™, 01 | et miotnn
| Ben atx=0
| If fix) = sin 3x - 3 the function. ‘
) sin x, then (4) | reaches maximum
' atx= 2
P Q R s
(@ 2 3 24 12
(by 1 2 3 14
() 3 3 2 1,3
d) 4 4 1 34



NUMERICAL ANSWER TYPE

41.

42,

43.

44,

-
=1

48.

49.

50.

The number of values of x in [0, 47] satisfying the
inequation |J5 cos x—sinxbl is

If the sixth term in the expansion of
8
1
(Fj""xz log,, x) is 5600. The value of x is

The number of arrangements of the letters of the
word FORTUNE when the order of vowels is
unaltered is x, when the order of consonants is
unaltered is y and when the order of vowels and

consonants is unaltered is z. Then x5+ Y equals
z

If the straight lines joining the origin to the points

of intersection of the straight line 69x + 25y = 3450

and the circle (x - 25)* + (y - 69)* = ¢ are at right

angle, then ¢ is equal to

3tan3x—4tan2x —t

5. If lim S L, then the sum

x=0 x? tanx

of the digits of L is

. Let k be a positive real number and

2k-1 24k 2vk 0 2%-1 k
A=[ 2k 1 -2k |.B=[1-2t 0 24k
2 % A K2k o
If det (adj A) + det (adj B) = 10°, then [k]is ____

. If the curve C in the xy plane has the equation

x* + xy + 7 = 1, then fourth power of the greatest
distance of a point on C from the origin, is

The equation of a curve whose slope at any point is
thrice its abscissa and which passes through (-1, -3)
is 2y = A(x* - 3), then the value of A must be equal
to

If the straight lines joining the origin to the
points of intersection of 2x + 3y = k and
3x® - xy + 3y + 2x - 3y — 4 = 0 are at right angle,

then 6k — 22 is
k

In a test an examine either guesses or copies or
knows the answer to a multiple choice question
with m choice out of which exactly one is correct.
The probability that he makes a guess is 1/3 and
the probability that he copies the answer is 1/6.
The probability that his answer is correct given that
he copied to the question given that he correctly
answered it is 120/141. Then m is equal to

SOLUTIONS

1. (b): If we interchange any 2 rows of a determinant
in the set B, its value becomes — 1 and hence it is in
C. Likewise, for every determinant in C, there is a
corresponding determinant in B.

B and C have the same number of elements.

2. (b): |x| is not differentiable at x = 0 only.

(x- 1)z sin(%) is differentiable for all x with
o

derivative 0 at x = 1.

Hence, f(x) is differentiable for all x except x = 0.
3. (d):P=(A20),L=(1,2)
Area of PLL'F' = f(1)

= % (LL’ + PP')(OA - OM)

=(2+20(1-1)
=2(1+t-F#-F)
Now, f'(f) =1-2t-3F=0

= t= %‘Su.OM:F:é.
4 (0:1= u]n LLEL BRI
X = x,a
[sin x| +|cos x|
Now, ﬂ is periodic with period T
[sin x|+ cos x| 2
i anz [sin2x] “j‘ |sin2¢|
L I= ¢ = dx
o |sin x|+|cos x o [sin x| +|cos x
”/4
and J= I ;
o Sinx+cosx
™ 4sin2x (sm1+cosx)
=Ilra=4 X dx J'—dx
° Sinx +cosx SInXx+COoSX
/4
= 4I{smx+c05x)dx 4[— cos:it+51.r1x]"M 4
0
5. (b): \ i
re—rf -
ye B=5
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The shaded region is the required region.
Curves y = x%, y = |2 - x*| meetat A(L, 1).

2 2
Area ABPQ = I,,’2+ ydy— [ Jydy
1
[ @+ - 2 3’1] Zo-242-33) )

Area AQR = j(,f2+y f.,f —y)dy
0
2 ! -
- R [(2+y)3f2 +(27y)3’2]a (i)
:%[3J5+174Ji]

Hence, required area of the region is (i) + (ii)

=§[972J573J§+3J5+174J51

= ; (5— 3Ji) 5. units

fix) is not differentiable at x = 0,and x = 1
7. (©:f(x)=(x-1)0 +2x(x-1)=3x"-4dx+ 1

Now,f(x)=0=3x*-dx+1=0 = x=1, <
2
min f=f(1) = 0, max f = j[ )—’[1-1] =4
3 27
4 G 27
= M= —, f(2)=2=G . —=="
27 f@ M 2
cos38 -sin30 0
8. (d): A(0)* = A(30) = |sin30 cos38 0
0 0 0
cos30 —sin30 0 000
Now,| sin38 cos380 0|=(0 0 0
0 0 0 000

= cos30 =0andsin30 =0
= 0=+ 1D and0="" knel
6 3

9. (c): Let Pand Q be point on the lines, then

P(-2 +25,-6 + 35,34 - 10s), Q(-6 + 41,7 - 31,7 - 21)
The d.rs of PQ are (-4 + 4t - 2s, 13 - 3t - 35, -27 = 2t
+ 10s)

20
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PQ is perpendicular to the two lines with d.r5 2, 3,-10

and 4,-3, -2.
2A—4+41-25)+3(13-31-35)-10(-27-21+ 10s) =0

and 4(—4 + 41 -25) -3 (13-31-35) -2(-27 -2t + 105) =0

= 1135s-19t=301,29t-19s=1

Solving above equations,we gets = 3,1 =2,

So,P=(4,3,4)=(a,b,c)=a+b+c=11

-€

E~1)

10. (d): We have, T

S ==

= ™ [l
TR -TR
~ ™ Rl

< ™ QI

(abcl o 0
= 0 label o |=labél
0 0 J[abe)

11. (b): We have, P(X<4)=P(0<x<4)

S TRV LN A
Ik 25 5 s 5

12. (a) : For x € R, flx) and g(x) are real valued functions
gx) = Vx+1 and fog(x) =x+3-Vx

foglx) =x+3-Jx = flgx) =x+3-vx
=(Wx+1)?-3(x +1)+5

=[gF -3g+5 (- gl=Vx+)
So,flx)=x*-3x+5 . fi0)=0-3x0+5=5

Note: But if we consider the domain of the composite

function fog(x), then f{0) will not be defined as g(x)
can't be equal to zero.

13. (d): Forrelation T = a® - b€ |
Then, (b, a) on relation R= b* —a* el
(a,b):a,beR—

T is symmetric, §= {0],2+Z>0

2+ >0:> >— 2:>b>—1
b b a 2

b
If (b, @) € §, then 2+ — is not necessarily positive.
a

" §is not symmetric.

14. (c)

15 by tm @3 f@-9 Vr+3

) x—ﬂ N .\—w x-9 Jf(x)+3
Vo+3 ) _ (

= f(O)x| ——— | =f(9 =

f()(mﬂ *343 f(9



16. (d): OP is inclined at T}

angle ® with x-axis 0Q is 20. (b): In ?+'v?—l,werhavea=3.b= N3
inclined at angle (o - 0) with
. P
i, - sem B2
The bisector of angle % 9 3
POQ is inclined at angle g * . Extermities of one of latus
m ] with x-axis. rectum are {Z.EJ and (2.—5].
2 2 5
Q is obtained from P by reflection in the line 5 x(2) )’(3]
L @ So, equation of tangent at (2.~ is — +——*=
through origin with slope tan—. 3 9 5
2 = 2x+3y=9
17. (a): Centres : C,(1, 3), C,(4,-1), Since, this tangent intersects coordinates axes
o _ _ = x - intercept = 9/2, y - intercept = 3
Radii:r =r.p = Jl6+1-8=3 " Area of quadrilateral = 4 x Area of APOQ
GG ={9+16 =5|r-n|<CC<r+n = 4x%x§x3 = 27 5q. units.
= |r-3|<5<r+3 ]
r>2,|r-3|<5=r-3<5 = r<8 21 (a,b, ¢, d): fo(B)=tan— (1+secB)
2<r<8 . .0
sin sin
18. (a): The tangentat (x,, y,)on y* - x=0is S, =0 __ 2 [l+ 1 ]: 2 (cosB+1)
1 1 0 cosO 0 cos®
= yy, ——(x + x) =0, itsslopeis —. cos 2 cosz
2 2y, . 0
For shortest distance, the tangent is parallel toy - x =1 B 2sin 2 “’52 sin® - tan®
LI o1 cosB cos B
coEl=EhEn =
2y 2 4 £,(0) =tan O (1 + sec 0)( 1 + sec 20)
Shortest distance is the distance of l 1) from the line sin@ (cos20+1)
42 =—— ————=tan26
y-x-1=0 cosO  cos20
1 1 Likewise f, (8) = tan (2"0)
s 24 13 32 fl[i]ﬂm(zz_i):l,
ﬁ 4J5 8 16 16
19. (a) : The eccentricity of the hyperbola is V2. 5 (;;J: tan (23 . 3TEZJ =1,
2 2
o 5 1
The eccenticity of ellipse * + Y _ lis — - T s T
2 2 h = =tan(2 ._)=1|
. a b 2 fs [64} 64
:>b2=az(1—22)=u— T 5 T
.| —|=tan|2°-—|=1
z 5 128 128

The ellipse is 22 + 2y* = a*
The foci of hyperbola are (+ 1, 0). The confocal conices  22. (a,b): 16A°=(a+b+c)(b+c-a)c+a-b)(a+b-c)
are orthogonal. = (8 + 4b)(4b - 8)(8 + 2b)(8 - 2b)

The foci of the ellipse are (+ 1, 0) 2
iy = AT:(f;2 —4)(16-b")=—b* +206% —64

2
- ,[az—bzzl,,’i'z—ﬂ,a:ﬁ = (b2 - 10)2 + 100 - 64

Theellipseisxl+2)'2:2. A“'“:=4XS6:°A’"‘“=2X6=12
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23. (b,c,d) : Arrangement shouldbex TxM x Ax T x
4!
Number of ways = °C, x i 10x 12=120

(a) The given word is KARNATAKA
K=2,A=4,R=1,N=1,T=1

(kx] [aaaafR] [N] [T]

Number of ways = 5! = 120

(b) Possible ways are 2, 3, 3 or 3, 2, 2 or 2, 3, non-zero
digitor 2,3,0

Number of ways = 2: +
=3+3+42+4=52
(€) My, My, ooy My [Ny, Ny Ny
Total ways = 3(°C,) + 3('C,) + 1(°C;) =21 + 63+ 35=119
(d) Let x, y and z be the no. of fruits obtained by three
children in which 2 alike apples and 4 alike oranges are
distributed.
= x+y+z=6
Now, no. of ways in which each child get none, one or
more fruits = (6 + 3-1) C;_; =28

! -
3;+qusn+uxn

24. (a,b): If z, is image of z, in given line, then & ;zl

must lie on line.

E[ z,+2, ]+a 2, +2,
2 2

= (az) +z@+b)+(az, + z,a +b) =0
We know that complex
slope of two perpendiculars
is related by expression
w +w,=0

+b=0

where w, = complex slope
of I line

w, = complex slope of 2nd
line

Complex slope of

— —_ . a
az+za+b=0is—.
a

and that of line joining PQ is él__i%
a (z;-z;) L5
S
a (z,-z,)
25. (a, b, ¢, d): Here ay, (:1l +d), (ﬂ1 +2d), ...and
b, (b, +d)) (b +2d)),..arein AP.

o age=a +99d (i), b =b +99d ..(ii)
Adding (i) and (i), we get a, o0 + b, =100+ 99(d +d,)
Hence, d + d| = 0= d = —d, = options (a), (b) and (c)
are obviously true.

22
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(d) Z(a +b )——[(al +b,)+{a,59 +By0p)]
r=1
_100x200 _
2

26. (a,b):fis continuousatx=0

1
wr lim sm does not exist.
x—0

. fisnot dj_fferentlab]e atx=0.

1
gis differentiable at x =0 [Smce. lim xsin— :0]
P x—=0 X
- go)=0
Forx#0,g'(x) = 2.\'sin1—cc»sl
x x

lim g'(x) does not exist. .. ¢ is not continuous.
x—=0

27. (a,b,d) : d—} + y = flx) is linear differential
equation. dx
LE =¢*
Solution is ye* = ) e“flx)dx + C
Now if 0 < x< 2, then ye* =[ &* x e-¥dx + C
= ye'=x+Cy0)=1=C=1

¢+ 1 2
},;“_ yy==
e e
X _ x _ _
AISO.)" = w = y,m:v_Ze:_e:_l
et e P e
fx>2,yef=[e"2dx =~ yef=e"24C

p=el+Ce™
As y is continuous

ud =lim(e? +Ce™)

12 gF x2

3e2=e2+Ce2=2C=2
Forx=2, y=e2+2e%= y(3) = 2¢73
= y=-2=y(3)=-2"

+e2

28. (a, c) : A vector in the plane of @ and bis
GHAb=(1+ M) +2-N)j+0+Nk

c 1
=+ —

el

1 —
Its projectionon cis — = (@ + AL b)-
P N

W

= 1+A+2-A-1-A=%1

= A=2+1 = A=lor3

Ifa=1, a+lb—21+;+2k

andif A =3, a+1b—4r—;+4k

29. (b,c) : The lines r =a +5b.r =C+td intersect
if(€-ab d]-



2-1 3-2 1-3 11 -2
k 2 3 |=0=)k 2 3(=0
3 k 2 3 k 2

= 4-3k+9-2k-2(K2-6)=0=2k>+5k-25=0

= k=—5,—
2

30. (a, b) : n(U) =450, n(E) = 205, n{(H) =210, n(T) = 120

n(En H) =100, n(EnN T) = 80, {H N T) = 35 and

n(ENHNT)=20

Now,n(ENnHNT)=n(EOUHUT)

=n()-n(EVHUT) (i)

#(EUHUT) =n(E)+n(H)+n(T)-[r(ENH)+n(ENT) +

n(HND])+nENnHNT

=(205+ 210+ 120) - (100 + 80 + 35) + 20
=535-215+20=555-215=340

Hence, from (i)

n(EENnH NT)=450-340=110

Now, we have to find

nENH NT)=mEn(HU T}

=n(E)-nEn(HUT)

=n(E) - n{(EnH)U (EnT)}

=n(E) - [nEAH) +nEAT - n{(EAH) A (EA D]

=mE)-nENnH) -mlENnT)+n(ENnHNT)

=205-100-80 +20=225-180=45

31. (a): Equation of tangent at ‘' is

y-al(2sint- sm?.t)——tan(z)[; a(2 cos t + cos 2t)]
t . t . t
= ycos[—]—a[lsmrcns——smzrcos—]
2 2 2
Lt ot ot
=-—xsin—+a| 2sin—cost +sin—cos2t
2 2 2

—2asin(f + £/2)

= .\rs'm[£ ]+ ycos{i ]+ns'm(2! —1/2)
2 Z =0

St t (3t
= xsm(-]-t—ycos(—]:asm(—)
2 2 2

32. (b): Equation of normal at 't is

y-a(Zsint-sin2t) = cot(é] [x — a(2 cos t + cos 21)]
[t . _ [t t
= ysm(—)—a[lsmrsm[—)—smzrsm[—)]
2 2 2
=xcos| — |-af Zcostcos| — |+cos2tcos| —
2 2 2

= ;vs'm(i}-i-?.acus(l-}-‘—]-v—ams(ll—£)=xcos(l—J
2 2 2 2
t ! 3t
= xcos[— ]— ysi.n(- ]: 35:05[— ]
2 2 2
2 2
33. (b) : As given, m:cos(;)-kis'm(—“}
7

w =1
So, wis the 7t roots of unity.

l+to+o’+0’ +0f+0’+w=0
= w+ol+o’ +ol+ 0’ +0f=-1 (i)
a+pf=-1

34. (b) : Required equation is
L-(a+PByx+of=0
Now, off = (0 + 0 + ©f) (0? + w° + )
=+ 0% + 0 +0° + 0+ 0+ 07 + 0% + 0l°
=3+t + 0+ 0+ 0%+ 0% + 010
=3+t + 0’ + 0+ 0+ 0 + 0F
=34+(-1)=2

Required equationis x> + x + 2 =0
35. (b) : Let the coordinates
of P be (3cos0, 3sin0), then
the eccentric angle of M, the
point where the ordinate PQ
through P meets the ellipse is
0 and the coordinates of M are
(3 cosD, 2sin0). vy

PQ=3sinband MQ=251116:>1‘;—3:E

3
36. (a) : Line L: y = 2x meets the circle C: x2 + y2 =9 at

points for which x> + 4x? =9 = x=t>

(=)

Coordinates of P are (-i-

5 )
Frm, ,
NN 5
= Coordinates of M are (+— ]
i

Equation of the tangent at M to the elhpse Eis
*(33) | yE4)
o 4J§

37. (b): Let y = mx be the diameter conjugate to the

diameter L: y = 2x of the ellipse E then

2m =-4/9 (o mm’ =-ba?)

= m=-2/9and the equation of the conjugate diameter

isy=(-2/9)xor2x + 9y =0.

38. (¢): (P) |a+b+C|=+6

= @ +b +03+2i-b+2b-C+20-a=6

4

=1 = x+3y=435
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= |d|=1 2|a|=2

—d-b+d-t=0 ..(i)

(Q) 4 is perpendicular to b+¢

Eispeq:\end.icu.larto G+t =b-G+b-c=0 (i)
¢ is perpendicular to d+b=¢-a+c-b=0 -..(iii)
From (i), (ii) and (iii), we get d-b+b-C+c-d=0

= |a+b+2|=7 la+b+c|-2=5

(R) (axb) @Exd)=@-2)b-d)-(b-2)@-d)=21
. ;(a xb)-(cxd)=3

(S) We know that [axb bx¢ ¢xal=[abe]

G.a ab acl |y 2 2
and[@bef=p-a b-b b-g|=]2 4 2/=32
ca cb o] 224
[b =4J- :[abc]cosﬁ”wé
E' _ et e X
39. (d): () | g dx:Ie_'+E1 dx
X
j'w Iog(e"+e“J+C log(e"+l)—x+C
e +e
(Q)Leti:j _I)h —j
Putr.'2"+l—!=>2e~"dx d:
1= ftd=-tlica—J s
27 2t 2e*F +1)

—-Xx =X =X
(R) Let I = [*—dx=[**—dx
I+e

e +1
Pute™*+1=t = —e*dx=dt

1=—j(':”da=j['1—1]m

=logt-t+C =log(e*+1)-(e*+1)+C,
=log(e*+1)-x-e*-1+C,
=log(e*+1)-x-e*+C [ C=C,-1]
1 e
(S) LetI= dx = | —=dx
I\Jl—ez' J‘\Je_h—l
Pute™*=tor—e*dx=dt

_
= IJKZ_—I‘“

—log[r+ 12 —1]+C = —lng[e"‘+ e 2x —1]+C

T
~log| ~ + +C
e* e*

24
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= —lug[!-ﬁ-‘}l—eh :|+logex +C
= ‘\~—log[l+\,‘1—e}‘:|+c

3
X

2
40. (a): (P) We have, ﬂx)-cosx—l-i-;—;

2
= f'(x):—sinx-i-x—x?:f’(o):

fx)=—cosx+1-x= f"(0)=0
f(x)=sinx-1= f(0)=-1+0
Thus, f (x) has no extremum at x =0

2
(Q) We have, fix) = cosx-1+ %

= fx)=-sinx+x=f"(0)=0
= f"(x)=-cosx + 1= f"(0)=0
= f"(x) = sinx=> f*(0) =0

= f"(x)=cosx=f""(0)=1%0
Thus, f(x) has a minima at x =0
(R) We have, fix) = xe

= flx)= P R P (-2x) = x%e” x2 [4-2x%]

No\\'.f’(x)zl)::x=0,x3=2=>x=tv'2_.
Now, f”(x) = X% (- 4x) + (4 - 2x2)
[3x2 e 4 xPe % (- 2x))
= [~ + (32 - 2x4) (4-2:3)]
(0= Df”(J_)- 8o, fr-v2)="" = 6<0

Thus, f{x) has maxima at x=%2 and no extremum

atx=0

(S) We have, flx) = sin3x - 3sinx = 3sinx — 4sin®x - 3sinx
= —4sin*x

= f’(x) =-12 sin’x cosx = f’(0) =

= f(x)=-24 sinx cos’x + 12 sin’x = f"(0)=0

= f"(x) = -24 cos’x + 48sin’x cosx + 36 sin’x cosx

= f"(0)=-24%0

Thus, f{x) has no extremum at x = 0.

Also, flx) = —4sin’x = -4<f{x)<4 (.

41. (4): We know that, [chosx—si_nxk 3+1=2

But as given Vcosx— sinx| >2

-1<sinx<1)

=1

:>|J3cosxfsinx‘:2:'>‘ﬁ?cosxfi-sinx

cos{x+£] E]=ir1
6 6

¢x+§=2nn,(2n+l)n,nel

=

=1Qcos[x+




=x+ E =0,n,2m,3n,4m,5m7,..,

5t llm 17n 23n
=SX=— (Asx € [0, 4m))
6 6 6 6
Hence, there are 4 values.
42. (10) : T, = 5C,(x ¥3)3(x2 log, ,x)* = 5600
= ch(logmx)5 = 100. Only x = 10 satisfies this given
condition.

7! 7! 7!
43. (6): x= ;,y—z,z—ﬁ= x+y=30z
.\:+y:6
5z

44. (5386): Making the equation of the circle
homogeneous with the help of the equation of the line,

we get

2 2 (69x+25y)
X +y —2(25x + 69y) ———=~
yA » 2x69%25 3
+[(59)2+(zs)’—c1][59“25"’] -
2x69%25

= (2x69x25)% (x? +)?) - 4 x 69 x (25) x (69x + 25))
- 4% (69)% x 25y (69x + 25y) + [(69)* + (25)> - 2] x
[(69)> 22 + (25)* y* + 2 x 69 x 25xy] = 0
which is the equation of the required lines.
Since, they are at right angles.
Coefficient of x? + coefficient of y2 = 0
= [(69)? + (25)* - ] [(69)% + (25)°] =0

= = (69)% + (25)% = 4761 + 625 = 5386
3
45. (7): Usingtanx=x + % + vy we find
3 3

3(31+913)—4[2x+8: ]—[x+x3 ]1- .

L= lim
x=0 ;. X
X + 3 +....

=72 1

3 3
46. (4): det A = (2k — 1(k? — 1) + 2k (akvk + 2Jk)
+24k 4k + 240)

=(2k-1) (4% - 1) + 8(2k + 1)k

= (2k + 1) (2k - 1)? + 8K) = (2k + 1)}

det (adj A) = (det A)? = (2k + 1)°

det B = 0 since B is skew symmetric matrix of order 3.
det (adj B) = (det B)* =0 .. (2k+1)¢=10°

= 2k+1=10= k=45

So, [k] =[4.5] =

47. (4): Letx=rcos0,y=rsin0
r’(1 +cosOsin0) =1

2 _ 2 2 _2

1

= = r =r
2+5in20 max =

=r ax = 4

48. (3): - d—y=3x = dy = 3xdx
dx N
On integrating , we get y:%+c

Since, it passes through (-1, -3), then 3= %4- c

9 3t 9
c=—— .. =22 2 5 2y=3(x-3
2 ¥ 2 2 y=3 )
. A=3
49. (5): The pair of lines is
2x+3 2x+3y)
32 —xy+ 3P+ (2x- 3)—(“ Y _ 2x+3yr xkzy) =0,
Now, coefficient of x* + coefﬁcnent clfy‘z =0
4-9  4(4+9
= 343+—— (+):0=>6k72:5
k K2 k

50. (5): Let G denote the event the examinee guesses, C
the event that the examinee copies and K the event that
the examinee knows. Let R denote the event that the
answer is right. We have

1_1

P(G)——. P(C)=— andP(K)— 1_-_E=_

Also, P(R/G) = —.P(R!C):;P(RIK):I
m
120/141

By Bayes' rule, P(K/R) = 24m/(16 + 25m) =
= m=5
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beat the
TIME TRA

SECTION-|
Single Option Correct Type
L. Iff(x)=2x*+ bx+cand f(0) = 3and f(2) = 1, then

f(1) is equal to
(a) 1 (b) 2
(c) 0 (d) 1/2

2. 'Theroots of ax’ + x + 1 = 0, where a # 0, are in the
ratio 1: 1. Then a is equal to

(@) b !
2

s | =

(c) (d)1

3. The number of integers greater than 6,000 that can
be formed, using the digits 3, 5, 6, 7 and 8 without
repetition, is

(a) 120 (b) 72
(c) 216 (d) 192
4. The sum of first 9 terms of the series
IR LS LI LS L S !
—+ _ is
1 1+3 1+3+5
(a) 142 (b) 192 (c) 71 (d) 96

5. The equation of the hyperbola whose foci are
(6, 5), (- 4, 5) and eccentricity is 5/4, is

2 2
@ =1 (p=5F

16 9
2y
%!
2 2
P T
16 9

(d) None of these
6. If fix) = (ax* + b)?, then the function g such that
flglx))= g(fix)) is given by
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Duration : 30 minutes

X3
(a) g(x)=[ ]
a

(b) glx)=

(ax® +b)°

(©) glx) = (ax + b)'?

12
X3 7b]
a

If A and B are 2 x 2 matrices, then which of the
following is true?

(a) (A+B)?=A"+ B’ +24B

(b) (A -B)* =A%+ B> - 24B

(c) (A-B)A+B)=A>+ AB- BA - B

(d) (A + B)(A - B) = A’ - B

The minimum value of the function

(d) g(x):{

f(x)=———— in the interval I:U,E:I, is
sinx+cosx 2
V2 V2
(a) e (b) -5
2 2
() = (d) ——=—
3+l 3+l
4
Jlog [x] dx is equal to
2
(a) log 2 (b) log 3
(c) log5 (d) None of these
. The area of the region bounded by the curves y = x*
and y = 4x - £ is
(a) E 5q. units (b) E Q. units
3 3
(c) % sq. units (d) % sq. unit



SECTION-II

Numerical Answer Type

11. An integrating factor of the differential equation

si_nxj—y+2ycosx:l Es(slnx)“",where)\=
x

ABc, BC=2-L
e EINE
C:—, where |u]#|¥|, then the value of

|cos 2A + cos 2B + cos 2(] is

12.If in a triangle

13. Let f: R — R be the function defined by
fx)=x"+5 Thenf ' (32) is .
14. Let X and Y be two events such that
px)=L,p(v)= L and P | X)= 2. Then
3 15 5

P(X’|Y)=

u

. In a triangle ABC, let ZA = ; and

(a+ b+ c)(b+c-a)=Abc, then A equals

SOLUTIONS
Lo(©:f(x)=22+bx+c f(0) =
fl2)=1 = 1=8+2b+c
s 2b+e=-7 = 2b+3=-7 = b=-5
Lo f(1)=2x12+(-5)x1+3=2-5+3=0

3 = 3=¢

2. (a): Letx, and x, be the roots of ax” + x + 1 = 0, then
-1

X +tx,= — ..(i)
a
1 -
and xx,= — ..(ii)
a
Also,x):x,=1:1 = x/=x, ...(iii)

Using (iii) in (i), we get
-1 -1
2% = = x5 =
a 2a

Using (iii) in (ii), we get

3. (d): Numbers having 5 digits = 5! = 120
Numbers having 4 digits = (3)(4)(3)(2) =
As the first digit can be filled in 3 ways, i.e., 6,7, and 8
and as repetition is not allowed, the other choices are 4,
3 and 2 in that order.

Required number of ways = 192

4, (d):"[hen"’term, t,is
n'z(nJrl)2
Pidan 4 (1P
1+3+..+(2n-1) n? 4
(n+l)
S,= Z z Zn +22n+21
n=1 n=1 n=1 n=1 n=l1

_1ou09 2910 1 9f9s o
4 6 2 4| 3

3
==(128)=96
4( )

5. (a): Centre of the hyperbola is the mid point of the
line joining the two foci, therefore, the coordinates of
the centre are (1, 5). Now distance between the foci = 10
= 2ac=10=ac=5=a=4 [ e=5/4]
Now, b’ =a’(e’- 1) = b=3

Hence, the equation of the hyperbola is

=1 _(y-5)

16 9

6. (d): Lety=fx)=(ax’>+ b = axl+ b=y

v, W2
= x=[y . *’] =

v 1/2
Since, figtx)) = g(fix)) - We have, g"":{x a b)

=1

a

7. (¢): Given that, A and B are 2 x 2 matrices.
(A-B)x(A+B)=AxA+AxB-BxA-BxB
=A’+AB-BA- B’

MONTHLY TEST DRIVE CLASS X1 011" S0 {3 §

1. ) 2. b 3. (b 4 (@ 5 (d
6. (d 7. (30 8. (@ 9. {(ad) 10. (abcd)
11. (a,b) 12. (ab) 13. (bo 14.(b) 15. (a)
16.(b) 17.(5) 18. (120) 19.(4) 20. (2.8)
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9. (d): We have,

[ 1oglxkdx = [ "loglxkdx + [ loglxldx
2 8 2 B 3 &

3 4
=I2 log2 dx-i—L log 3dx
= (log2)(3 - 2) + (log3) (4 - 3) = log3 + log2 = log 6
10. (b): We have, y = <2 (i)

y=4x- 2 ...(ii)
Their intersection
point can be given by
x=0,2andy=0,4
Required area

2 2
= I(4x7x2)dx —J.xza‘x
V]

12 2
3 3
4x7 3 8
2 3do 3 Jo 3 3

:B~878 =8416 = E sq. units
33 33
11. (2): The given differential equation can be written
dy

as ——+2y cotx = cosecx
dx 4

LE =€chutxd.r

But given, LF. = (sin x)l

_ eZlugbm.ﬂ =(sin 1')2

A=2
, i Vo= 2
12. (1): Given, BC=—-—,AC=—
[a] [¥v] 4]
= AB=AC-BC=4+1
lal 19

_[a-a v-;]_w T

Consider, cos 2A + cos 2B + cos 2C
-1-4cosAcosBcosC=-1-0=-1
[+ ZB=m/2]
|cos 2A + cos 2B + cos 2C| = |-1| = 1
13.3): Lety=fx) =x’+5 = x=y-5
= x=(-5" o fl)=(x-5"
So, f1(32) = (32-5)"=3
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P(XNY)

14. (0.5) : S

Since, P(Y | X)= , so we have

1 2

P(XNY)=P(Y|X)-P(X)= § 5
2

Now, p(x|y)=m=_5 1

P(Y) 4 2

15

1 1
P(X'|Y)=(1-P(X|Y))=1—==—
(X’|Y)=01-P(X[¥)=1 3 2

b+ -a’

2 2
15. (2): Since, cosA=" _be)y —a)-2be

2be 2bc
n (b+c—a)(b+c+a)-2bc
2 2
Abc—2bc
2bc

o=k,

SAMURAI

= 0= [Given (a+ b+ ¢) (b + c - a) = Abc]
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PRACTICE PAPER 2024

CUET (UG)

(-rrn.raf Instructions

Exam on
Between
15% and 31%
May 2024

This practice paper contains two sections i.e. Section A and Section B [BI and B2].
Section A has 15 questions covering both i.e. Math ics/Applied Matt ics which is compulsory for all candid,

Section B1 has 30 questions from Mathematics out of which 20 questions need to be attempted.
Section B2 has 30 questions purely from Applied Mathematics out of which 20 question need to be attempted.

SECTION A
IL jd—"zmim

1

Consider the following statements and choose the I+cosx 2

correct option. 2 2
1. J[x +2]dx:; —x+log|x+1|+C
X

is always

I If A is any square matrix, then a4 +1
skew-symmetric.

II. If A and B are invertible matrices of the same Iv. _dx_:lsm '(3 )+C
order, then A + B is also invertible. Vi6-9x2 4 4

IIl. If A, B, C are three matrices such that both 43 1
AB and AC are defined and are equal, then V. J € e“dx=¢ [—]+ C
B and C are equal matrices. (x+4) x+4

IV. Forany matrix A, AA’ is always defined and is a (a) 11, 111 and IV are correct
square matrix. (b) 11,1V and V are correct

V. For any square matrix A with real entries, A-A’ (c) 1,11 and V are correct
is a skew symmetric matrix, (d) All are correct.

(a) Only IV and V are correct

(b) Only II, IIT and IV are correct 3 ! 15

(c) Only I, 11l and IV are correct 4. I x5 | +y| 5 |- then the value of x and y
(d) All are correct are

Statement-I : The area of ellipse 2x* + 3y = 6 will
be more than the area bounded by 2|x| + 3|y| <6. () x=-4y=3 (@ x=4,y=-3
Statement-I1: The length of major axis of the ellipse Let a solution y = y(x) of the differential equation
2% + 37 = 6 is less than the distance between the f 2 [2 . 2

= - - = 2)=—f.
points of 2|x| + 3|y| < 6 on X-axis. xx* —1dy - yyfy* ~1dx =0 satisfy y(2) NE)
In the light of above statements, choose the correct
answer from the options given below.

(a) x=-4,y=-3 (b) x=4,y=3

w

Statement-1: y(x)= SEC(SeC = x*E}

(a) Both statement I and statement II are true

(b) Both statement I and statement II are false Statement-I1 : y(x) is given by ZJ_ ‘

(c) Statement [ is true but statement II is false

(d) Statement I is false but statement 11 is true In the light of above statements, choose the correct

answer from the options given below.
(a) Both Statement I and Statement II are true

correct option. (b) Both Statement I and Statement I are false
J- sinx +cosx

Consider the following statements and choose the

T Ix=x+C (c) Statement I is true but Statement 11 is false
1+sin2x (d) Statement 1 is false but Statement II is true
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6.

10.

Q

d? dy
If x = cosP and y = sin56, then (l—x;‘}—‘v—x—} =

dx? dx
(a) -5y (b) 5y (c) 25 (d) -25y

A company manufactures two types of chemicals
Aand B. Each chemical requires the same type of raw
materials Pand Q. The table below shows number of
units of P and Q required to manufacture one unit
of A and one unit of B and the atmost availability of
Pand Q.

Chemical |

Raw A | B | Availability
material + |

P 3 2 120

Q | 2 | 5 160

The company gets profits of T 350 and ¥ 400 by

selling one unit of chemical A and one unit of

chemical B respectively. If the entire production of

A and B is sold, then formulate the problem as LPP.

(a) Maximize z = 350x + 400y subject to
3x+2y2120,2x+5y<160,x=0,y20

(b) Maximize z = 350x + 400y subject to
3x+2y<120,2x+ 5y < 160, x 20,y 20

(¢) Maximize z = 350x + 400y subject to
3x+2y2120,2x+ 52160, x>0,y 20

(d) Maximize z = 350x + 400y subject to
3x+2y<120,2x+5y2160,x20,y20

A rod 108 metres long is bent to form a rectangle.
Find its dimensions, if its area is maximum.

(a) 27 metres, 27 metres (b) 35 metres, 19 metres
(c) 31 metres, 23 metres (d) 25 metres, 21 metres

2 3
If the matrix [5 —l] = A + B, where A is symmetric

and B is skew symmetric, then B =

2 4 0 -2
@1, 4 O PR
01 0 -1
© 1 o @1, o

If.'-& dx =—log(logcosx)+C,

logcosx
then f(x) is equal to
(a) tanx (b) -sinx
(¢) -cosx (d) -tanx
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11. A fair dice is thrown two times. The probability that
first throw gives a multiple of 2 and second throw
gives a multiple of 3 is

1 1 1 1
— b) — = d) —
(a) 2 (b) 8 (@ A (d) m
12. If o is a complex cube root of unity, then a root of
1 © o’
the equation| @ x+a’ 1 |=0is
o’ 1 x+m
(a) x=0 (b) x=1
() x=0 d) x= o’
13. Consider the following statements and choose the
correct option.
I. At(3,2)and(-1,2) on the curve
i+ y* - 2x -4y + 1 =0, the tangents are parallel
to y-axis.
Il. fix) = tan™' (sin x + cos x) is an increasing
function on (0, n/4).
T
I1. flx) = sinx + +/3 cos x has maximum value at 3
IV. fix) = tan”'(sinx + cosx) is an increasing
function on (0, «t).
V. f(x) = sinx + +/3 cosx has maximum value at g .
(a) 11, 11T and IV are correct
(b) 1, 11 and V are correct
(c) 1L, IV and V are correct
(d) All are correct.
14. Match column-1 with column-II and select the

correct answer using the options given below :
T

Column-I Column-II
[(P)|The solutionof | (1) x2(y + 3> =72
b 2 ¥ s
|dx
(Q) | The solution of 2)2*-2¥=k
dy

2 2
—=l+x+y +xy,
dx Y Y
\wheny=0,x=0is

‘(R] |Solution of
|29
dx

2 2
=x"+xy+y

\is

.(3)‘ B .
y= tan(x + 7]




(S) | The solution of

d
2(y+3]—xyﬁ=0,

tan

@) ,1l£):log|_t|+c

given that y(1) = -2 is
() (P) = (1), (Q) = (2), (R) = (3),(S) > (4)
(b) (P) = (1), (Q) = (3), (R) = (4).(5) = (2)
() (P) = (2),(Q)— (1), (R) = (3),(S) > (4)
(d) (P) = (2),(Q) = (3), (R) = (4), (§) = (1)

. Consider the following statements and choose the

correct option.

I. Matrix addition is commutative.

II. Matrix addition is associative.

I11. Matrix multiplication is commutative.

IV. Matrix multiplication is not commutative.
(a) Only Iis correct

(b) Only I, Il and IV are correct

(c) OnlyIV is correct

(d) All are correct

SECTION B1 (MATHEMATICS)

16.

18.

sinm{x}

Zox+l

where {x} is fractional part function. Then
(a) fis either even or odd function

(b) fis a zero function

(c) fis one-one function

(d) None of these

Letf:R—» Rbedefinedas f(x)= VxeR,

. If cot{sin™ x)=cos(tan™" J?T), thenx =

(a) 0

2 2
b5 @2 (d) &5

Match column-1 with column-II and select the
correct answer using the options given below :
Column-I l Column-II
(P) |The domain of the function | (1) [
f(x):44xf3+\f21~6 is ‘ ‘|:0'E:|
(2) |[3,=)

(Q) | The range of the function
2

X .
is

y=
1+x*

.(R) -I'Ihe domain of
f)= log,(x+3) 5

! = t , {
\(H"’:;]

|8 2 3x+2 | |u (_1_‘-“?1 |
i- 4) (=3, 0)-
(S) | The range of f(.wc)zx2 2. (4|3,

x° =3

15 (71,72}

20.

2

23.

. Let f(x)=

(a) (P)—(1),(Q) = (2). (R) = (4),(5) = (3)
(b) (P)— (3), (Q) = (4), (R) = (2), (8) = (1)
(c) (P)— (4), (Q) — (1), (R) = (2),(8) = (3)
(d) (P)— (2), (Q) — (1), (R) = (4), (5) > (3)
x4 —16x+20
(x-2)"
b, if x=2
If f (x) is continuous for all x, then b is equal to
(@ 7 () 3 () 2 d) 5

, if x#2

Match column-1 with column-II and select the
correct answer using the options given below :
Column-1 Column-1I |
(P) - x (1) | (-0, )
The function fix)= —5—
A (1+x%)
decreases in the interval
(Q) | The function fix) = tan™' x| (2) | (-oc,0)
| | - x decreases in the interval |
(R) | The function flx) =x-¢"+| (3) | (0,)
2 . ,
tan 2 increases in the
interval
@) (- =, -1)
u(l,») |

(a) (P)— (4),(Q) — (1), (R) = (2)

() (P) > (2), (Q)— (3). (R) = (4)

() (P)— (1), (Q)— (2), (R) = (3)

(d) (P) = (4), (Q) — (2), (R) = (3)
2

. If x = é'sint, y = ¢'cost, then —i atx=mis

dx
1

a) 26"
(a) 267

1« 2
(b) Ee (c) (d) z—“

1—sinx +

_ 1+si
. The value of cot™ [—W:I‘ where

J]-si.nx —Jl+si.nx
xe[ﬂ,g] is

X

x x x
(a) n73 (b) 3 (c) K*E (d) E*T[

The function f: R — R defined by
fix)=(x-1)(x-2)(x-3)is

(a) one-one but not onto

(b) onto but not one-one

(c) both one-one and onto

(d) neither one-one nor onto
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24

26

o
=

. Ifx=3cost-2 cos’r,y = 3sint - 2sin’t, then
4
£y att= I is
dx? 6
16 16 16 -16
(@ —&= b -—— (© — d) —=
23 3 3 23

L If E,I;,E are unit vectors, then
a- Elz +JE— Elz +e- EIZ does not exceed
(a) 4 (b) 9 (c) 8 d) 6

. Statement-1I : If the cartesian equation of a line is
X5 _¥*4_276 thenits vector form is
3 7 2
F=5i—4j+6k+A(3i+7j+2k)-
Statement-II : The cartesian equation of the line
which passes through the point (-2, 4, -5) and
x+3 y-4 z+8 is

parallel to the line given by S

X+3_y-4_z+8,
2 4 s

In the light of above statements, choose the correct
answer from the options given below:

(a) Both Statement I and Statement Il are true

(b) Both Statement I and Statement II are false

(c) Statement I is true but Statement II is false

(d) Statement I is false but Statement 11 is true
. In solving the LPP :
“minimize f = 6x + 10y subject to constraints x > 6,
¥22,2x+y210,x20, y> 0" redundant constraints are
(a) x> 6,y22
(b) 2x+y>10,x> 0,y 20
(c) x=6
(d) None of these

28. A random variable X has the following probability
distribution :
[x o1 [2]3[4[s5[e]7
(X)| @ | 4a | 3a | 7a_ 8%a | 10a | 6a | 9a

52

Find P(X < 3), P(X > 4), P(0 < X < 5) respectively.

111 33 133 11
() = —— b) - —,—
624 48 6 48 24
111 21 111 21
(&) = —— (@ ———
426 44 26'4 44
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29.

30.

31

32.

w
[

Given f(x):log(“—x]and g(x)=3x+x2 , then
fog(x) equals 1-x 1+3x

(a) —flx) (b) 3f(x)

() [ (d) None of these

If the equations 2x + 3y +z=0,3x + y - 2z =0 and

ax + 2y — bz = 0 has non-trivial solution, then

(a) a-b=2 (b)) at+b+1=0

(c) a+b=3 (da-b-8=0

Find X if the vectors ;7}14‘:, 3}+jp’+2]} and
i+ l}' —3k are coplanar.

(a) 5 (b) 12 (c) 15 (d) 8
Match column-1 with column-II and select the
correct answer using the options given below :

Column-I Column-II

(P) |The equation of the (1) x+y+2z-19=0
plane through the
points (2,1,0),(3,-2,-2)
and (3,1,7) is

The equation of a (2) 3x-2y+62-27=0
plane which bisects
perpendicularly  the
line joining the points
A(2,3,4)and B(4,5,8)is

[@

(R (3) 7x43y-2-17=0

The equation of the
plane through the
points(2,1,-1),(-1,3,4)
and perpendicular to
the plane x -2y + 4z =
10is

If the line drawn from
the point (-2, -1, -3)
meets a plane at right
angle at the point

(1, -3, 3), then the
equation of the plane is |

(a) (P)—(2), (Q)— (3), (R) = (4),(8) = (1)
(b) (P)— (3), (Q— (1), (R) = (4), (8) = (2)
(c) (P)— (1), (Q) — (2), (R) = (3). (8) > (4)
(d) (P) = (3), (Q) — (1), (R) = (2), (5) = (4)

.(S) (4) 18x + 17y + 4z

-49=0

. Statement-1 : f: N — Y be a function defined as

fix)=4x+ 3, where Y= {y eN: y = 4x + 3 for some
x €N} is invertible.

Statement-II : If a function is one-one and onto,
then it is a invertible function.



In the light of above statements, choose the correct
answer from the options given below.

(a) Both statement I and statement II are true

(b) Both statement I and statement II are false

(c) Statement [ is true but statement II is false

(d) Statement [ is false but statement II is true

34. The solution of differential equation
(¢ +1)cosxdx+ e sinxdy=0is
(a) (¢"+1)sinx=c (b) €sinx=c¢
(c) (¢"+1)cosx=c¢ (d) None of these

35. The area of the region bounded by the curve
y= 4—x% and x-axis is
(a) 8msq. units (b) 27 sq. units
(c) 16m sq. units (d) 67 sq. units

Case Based MCQs

Case I : Read the following passage and answer the
questions from 36 to 40.

Integration is the process of finding the anti-derivative
of a function. In this process, we are provided with
the derivative of a function and asked to find out the
function (i.e., Primitive).

Integration is the inverse process of differentiation.
Letf(x) be a function of x. If there is a function g(x), such

that d_ (g(x)) = f (x), then g(x) is called an integral of

f(x) w.rt. xand is denoted by J[(x)dx =g(x) + ¢, where
¢ is constant of integration.

36. Evaluate : j(3x+4)3dx

4 5
@) (3x+4) +ie (b) (3x+4) N
12 12
Gx+5* GBx+4)*
(c) o +¢ (d) n +
37. Evaluate : j x +l)—
x( s +1)

(a) log|x|+ tan"' x+ ¢ (b) log|x| + 2tan™" x + ¢

(c) log|x] +2sin™ x+ ¢ (d) log|x| +sin™' x+¢

38. Evaluate: Is'mz xdx

x  sin2x x .
(a) —+———+¢ (b) —+sin2x+c
2 4 2
x sin2x
(c) x-sin2x+¢ (d) PR +c

39. Evaluate : Ita.nzxd.x
(a) tanx + ¢
(c) tanx-x+¢

(b) tanx+x+¢
(d) tanx+ x> +¢

dx
40. Evaluate : I - =
sin” xcos” x
(a) —2cot2x +¢
(c) cot2x+¢

(b) 2cot2x + ¢
(d) cotx+¢

Case II : Read the following passage and answer the

questions from 41 to 45. I I

If a;, by, ¢, and a,, b, ¢, are

direction ratios of two lines say

L, and L, respectively. Then

L || L, iff a_h g
a b

L 1L iffaa,+bb,+cc,=0.

and

41. I_fll, my, n; and [,, m,, n, are the direction cosines
of L, and L, respectively, then L, will be
perpendicular to L,, iff
(@) L, +mm,+nn,=0(b) Lm,+ml,+nn,=0

[l
() arm_m (d) None of these
Lomy ny

42. If1,, m,, m, and I,, m,, n, are direction cosines of L,
and L, respectively, then L, will be parallel to L,, iff
(a) L +mmy+nn,=0(b) hmy+ml,+nn,=0
(c) ’l:"i=ﬂ (d) myn, +myn, +1L,=0

homy ny -0

43. The coordinates of the foot of the perpendicular
drawn from the point A(l, 2, 1) to the line joining
B(1,4, 6) and C(5, 4, 4), are
(a) (1.2,1) (b) (2,4,5) (c) (3,4,5) (d) (4,3,5)

44, The direction ratios of the
perpendicular to the lines with direction ratios
proportional to (1, -2, -2) and (0, 2, 1) are

line which is

(a) <1,2,1> (b) <2,-1,2>

(c) <-1,2,2> (d) None of these
_ 41 z—

45. The lines = Z:y_:z 5 and
3 -2 0
_y+32 z+5
1 32 2
(a) parallel (b) perpendicular
(c) skew lines (d) non-intersecting

SECTION B2 (APPLIED MATHEMATICS)

16. Two vessels A and B contain milk and water in the
ratio 7 : 5and 17 : 7 respectively. In what ratio mixtures
from two vessels should be mixed to get a new mixture
containing milk and water in the ratio 5 : 3
(a) 2:1 (b) 1:2 (c) 3:1 (d)y1:3
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17.

1

-]

19.

20.

2

2

W

If

Find the absolute maximum of

flx)=2¢ -9 +12x-5in [0, 3).

(a) 4 (b) -5 (© 3 (d) o

x+y 2x+z 4 7
L If = ,then the values of

x—y 2z+w 0 10

x, ¥, z and w respectively are
(a) 2,2,3,4 (b) 2,3,1,2
(c) 3,3,0,1 (d) None of these

Mr. Sharma borrowed T 1000000 from a bank to
purchase a house and decided to repay the loan
by equal monthly installments in 10 years. If bank
charges interest at 9% p.a. compounded monthly,
calculate the EML. (Given (1.0075)'* = 2.4514)

(a) T 13667 (b) T 12667.42

(c) T 11667.45 (d) T 10667.45

The random variable X can take only the values 0,
1, 2. Given that, P(X = 0) = P(X = 1) = p and that
E(X?) = E(X), find the value of p.

(a) 15 (b) 3/10 (c) 2/5 (d) 1/2
. Find the last digit of 122,
(@) 6 (b) 8 (c) 4 d) 2
3x—4 _x+1
‘—'ET—l.thEUIE
(@) [L,o) (b) (1,®) (c) (-5,5) (d) [-5,5]

3

L X
3. Ifthetotal cost function is given by C = T +9x% -7,

then find the average cost.

3

4 2
X 3 3x
495 — —

(a) P +9x" —7x (b) 3 +18x

2
x° 7
—+9x——
4 x

2
(©) IT +9x -7 ()

24. Consider the following statements:

25.

34

Statement-I : Fisher's ideal index number satisfied
both time reversal and factor reversal test.
Statement-II :The time reversal test is satisfied if
Py x Py# 1.

In the light of above statements, choose the correct
answer from the options given below.

(a) Both Statement I and Statement II are true

(b) Both Statement I and Statement 11 are false.

(c) Statement [ is true but Statement I1 is false.

(d) Statement I is false but Statement 11 is true.

A bond of face value ¥ 1000 matures in 5 years.
Interest is paid semi-annually and bond is priced to
yield 8% p.a. If the present value of bond is T 800, find
the annual coupon rate. (Use (1.04)™'° = 0.6761)

(a) 205% (b) 3.05% (c) 3.06% (d) 4.05%
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26.

N
3

29.

3

32.

A swimmer whose speed in swimming pool is
4 km/h, swims between two points in a river and
returns back to the starting point. He took 10
minutes more to cover the distance upstream than
downstream. If the speed of the stream is 2 km/h,
find the distance between two points.

(a) 20km (b) 05km (c¢) 1.5km (d) 2.5km

.Z=7x+y subjecttoSx+y=5x+y=3,x20,

y = 0. The minimum value of Z occurs at

@ (3.0) () (é;] © 7.0 (@ ©5

. The function fix) = 1 - x* - x° is decreasing for

(a) 1<x<5
(c) x=1

(b) x <1
(d) all values of x

A man buys ¥ 50 shares of a company which pays
T 12% dividend. He buys the shares at such a price
that his profit is 15% on his investment. At what
price did he buy the shares?

(a) T 40 (b) ¥ 30 (c) T 20 (d) ¥ 50
5 (cos™ M 1-x)) is equal to
x-1 1-x
@) ——=5 (b) ——57
(2x-x2)*? @x-x2)¥?
() % (d) None of these
22x-x%)¥?

. Calculate the difference between first four years and

first three years moving average for the following
series of observations.

Year | 2015 | 2016 | 2017 | 2018 | 2019 |
Demand 55 | 62 | 54 | 69 | 72
(2) 466  (b) 425 () 376 (d) 3

Find the probability distribution of the number of
successes in two tosses of a die where a success is
defined as 'a number greater than 4'.

o X 0 1 2
S ) /9 4/9 1/9
X 0 1 2
® o /9 4/9 4/9
x 0 1 2
(c)
P(X) 4/9 1/9 4/9
X 0 1 2
@ g 49 1/3 1/3



33.

34.

36.

w
~1

38.

If A and B are square matrices of same order and A’
denotes the transpose of A, then

(a) (AB) =BA’

(b) (AB) =A'B’

(c) AB=O0=|A|=0and |B|=0

(d) AB=0=A=00rB=0

The rise in demand before Diwali is an example of
(a) Seasonal trend

(b) Cyclical trend

(c) Secular trend

(d) Irregular trend

. Consider the following statements

L. The general L.P.P. calls for optimizing a linear
function for variables called the constraints or
restrictions.

II. Linear scale is involved in L.P.P.

A feasible solution to the linear programming
problem should satisfy the problem constraints.

IV. If no feasible region is obtained via plotting
the constraints, then the linear programming
problem has infeasible region.

Which of the above statements are correct?

(a) LILILIV (b) LILIV

(¢) LIV (d) IV only

A pipe can fill the tank in 3 hours and another pipe
can empty the full tank in 4 hours. If both the pipes
are opened together, then find how much time will
they take to fill the tank?
(a) 12 hours
(c) 10 hours

(b) 14 hours
(d) None of these

. Given that the total cost function for x units of a

3
commodity is C(x):%+3x2—7x+16, then

average cost function is

3 1 16
() ¥ +3x-7 (b 3x2+3x—7+—
X

1
(c) ;xz —3x+7 (d) None of these

A man has 20 debentures of a company and receives
an interest of ¥ 30 per quarter. If the return on his
investment is 8% per annum, find the par value of a
debenture.
(a) T55 (b)) T60

(c) T75 (d) T85

. Match column-I with column-II and select the

correct answer using the options given below :

Column-I | Column-r |
Jo = cos(x+y)
(P) lfA-[_1 n]’ (1) [_sm(ﬁy)
. sin(x+ y)
then A is equal to cos(x +y):|

@ura=| T )

then P(x) P(y) is equal to

|| -2 0
o34

d a 3
(R) 1If 2 b 1| isaskew
c 1 0

symmetric matrix, then

e

[ (&3] .lfA isof orderm x n
and both A + Band AB are

@ 10
o 7]

7deﬁned, then B is of order |

(3)|mxmor
nxn(m=n)

(a) (P) = (3), (Q) = (2), (R) = (1), (8) = (4)
(b) (P) = (1), (Q) = (2), (R) = (3), (S) = (4)
(c) (P) = (4),(Q) = (1), (R) = (2),(8) = (3)
(d) (P) = (2). (Q) = (3). (R) > (4). (§) = (1)

40. Match column-I with column-II and select the
correct answer using the options given below :

Column-I |  Column-II
’ f
(P) |If y = log (l—x; ] then|(1) !
l+x x4l
dy _
dx
[ T4 . @] o
(Q E{IOS(JH' X +1))=
[ | X -X
. |Ify= el}e_r\_, then y _4x
. e +e
(R) dy _ (3) T~
dx
(S) ey = tan™ 2x ) (4) 4o2%
1-x° @ 1)
2
7cns'l[l * |and
I+x
|x € (-1, 0), then L—il:
dx
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(a) (P)—>(3),(Q) = (2), (R) = (4),(8) = (1)
(b) (P) = (3),(Q) = (1), (R) = (4),(8) = (2)
(c) (P) = (1),(Q) = (3), (R) > (1), (S) > (4)
(d) (P) = (2), (Q) = (4), (R) = (2),(8) = (3)

41. Consider the following statements:
Statement-I : A sample from the population does not
have to share the same characteristics as the population.
Statement-I1:A method of using sample to estimate
population parameters is known as statistical
inference.
In the light of above statements, choose the correct
answer from the options given below :
(a) Both Statement I and Statement I are true
(b) Both Statement I and Statement 11 are false.
(c) Statement [ is true but Statement II is false.
(d) Statement I is false but Statement I1 is true.

42. Find the maximum profit that a company can make,
ifthe profit function is given by P(x) = 41 + 24x - 18x".

(a) 25 (b) 43 (c) 62 (d) 49

43. Find the last two digits of the product 2345 x 6789.
(a) 05 (b) 50 (c) 10 (d) o1

44. Statement-I : The points on the curve y* = x + sin x

at which the tangent is parallel to x-axis lies on a
straight line.
Statement-11: For a function y = f(x) = 0, if tangent
is parallel to x-axis, then
d—y =0 or d—x =0,
dx dy
In the light of above statements, choose the correct
answer from the options given below
(a) Both Statement I and Statement II are true
(b) Both Statement I and Statement I1 are false.
(c) Statement [ is true but Statement I1 is false.
(d) Statement I is false but Statement II is true.
45. The rate of interest used to discounts the bond's
cash flow is called.
(a) Discount (b) Loan
(c) Sinking fund (d) None of these

SOLUTIONS
1. (a):From definition only IV and V are correct
statements.

2. (d):
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eI
Area ofellipse Z 4 y_ =1is given by

4]1( ;—* dx= 4J_JJ3_xdx
:4\/;[2J3—x+35m 35]

= 2 —xf J_xsrt 6r|:squ.mts
3 2 2

=25 (E ]: 7.69 (approx.)
Area bounded by 2|x| + 3|y| <6

=12 sq. units
and length of major axis of the ellipse = 243 <3+3
sinx+cosx

3. (f):l.LEl!:J’ji_:zdx
+sin2x

- "=j (sinx +cosx) dx

J, 2 2 .
sin® x +cos” X +2sin xcosx

inx+
o [ [l demxaC
y‘(sinx+cnsx)'
1L LetIJ —II Loy
l+cosx 2 cos2x

2
—-—Ian— 2+C—tanx+(,
2 2

S

IL Let I= _[* 2 J[x-ni)dx
x+1

:;—x+3!0g|x+1|+C
dx

IV. Let I=[——eee
J-JmfmcZ
=I:I = = :ism_l[2)+(f
a4y —-(3x)° 4
VoLet 1= X3 v
(x+4)

:J.e“[ ! —;,]dx:ex(L}+C
(x+4) (x+4)° x+4

[Using je“’[f(x)i‘f'(x)}dx =& f(x) +C]



o w:vermn o]
= BT B

= dx+y=15 _(i) 2x-y=5 _(ii)
Solving equation (i) and (ii), we get x=4and y = 3

dy _ yy*
[

x¥x~ -1

jd—JZ—:IL‘lz— =secly=sec!x+C
Wy -1 xNx" -1

2
Atx=2, y=—f4
V3
= E:E+C = szﬁ
6 3 6

5. (o):

Given,

Now, y :sec(sec_l I,E )

o)

= = cos{cos —cos
Y

el (S
- e

6. (d)

7. (b): Let x units of chemical A and y units of
chemical B are being manufactured to maximize the
profit.
The total profit z on x units of A and y units of B is
z =350x + 400y
Hence, the LPP is formulated as
Maximize, z = 350x + 400y
Subject to, 3x + 2y <120, 2x + 5y < 160, x2 0,y >0

8. (a): Let x be the length and y be the breadth of the
rectangle
2x+2y=108 =>y=54 -x
Now, area of rectangle = xy =x(54 - x)
Let f(x) = 54x - x7
Fx) =54 - 2xand f"(x) =~ 2
For critical point f'(x) =
= 54-2x=0=>x=27; f"(27)=-2<0
Hence, length and breadth both are equal to 27 m.

Q
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fo =21 [o -1
T2 [2 n] - [1 0}

x
lo‘gfio)sx dx=
Differentiating both sides w.r.t. x, we get

fm 4
logcosx
f)
logcosx
11. (c)

10. (a): We have, I —log(logcosx)+C

x X (—sinx)

logcosx cosx

tanx

= f(x)=tanx
logcosx

x+1 ® 0]
x+w? 1 |=0

" 1 x+m

Expanding along R,, we get
(x + D[22+ x0 + x0° + 0° - 1] - 0 [x0 + ©° - m?]

+ 02w - xw? -w') =0
= F+ro+dol+x4=0
= F+P2(l+0+0)=0
= x'=0 =x=0 [V 1+m+w’=0]
Therefore, x = 0 is a root of the given equation.
13. (b): . Wehave,x’ +y* - 2x -4y + 1=0 (1)
let P(x,, y,) be a required point on the given curve
where the tangent is parallel to y-axis, then
Differentiating (1) w.r.t. x, we get

a2y 2oaP om0 o 2N _1ox
dx dx dx 2Ay-2) y-2
= Slope of tangent at P(x,, y,) = I-x
n-2

The tangent is parallel to Y-axis,
Nn-2=0=y-=2

Substituting x = x; and y, = 2 in (1), we get

x +4-2x,-8+1=0 = x°-2x,-3=0

= (x;-3)x;+1)=0 = x,=3,-1

Hence, the required points are (3, 2) and (-1, 2).

II.  Given function is f(x) = tan™! (sin x + cos x)

Differentiating w.r.t. x, we get

, 1
f )= 1+(smx+cosx)2 dx(SLﬂX+COSI]

cosx —sinx

1+(sinx +cusx)2



‘We know that for all xE(D,E}cnsx>sinx
4

= cosx-sinx>0forall xe[ﬂ.g)
T

= f'(x)>0forall xe(ﬂ,z) .

Hence, f is strictly increasing on (0, E) E

III. sinx++3cosx =2{%si.nx+§cosx}, xeR

:2[sinxcos§+cnsxsin§}:2{sin(x+§ ]}. xeR

Since maximum value of s'm(x+£] is 1, therefore,
3

maximum value of sinx+vr5cosxis 2 and it occurs

when sin(x+ ; ]: 1,

i.e., when x+——m‘t+( 1)" .nel,
3 2

n n
ie., x:nn-;+(-—l)"z,nei.

n
If we take n = 1, we find that X = 5
Given function assumes maximum value at E

14. (d): (P) We have, Q:z""" = Q=d_x
dx 2y 9%

-y _2_,

Integrating both sides, we get —
log2

= -27+27%=Clog2 = k(say)

log2
= 2'-27=k

d;
(Q) We have, f-=1+x+y2 +xy2
X

= d—y:[1+y2)(1+x) = d—’v,=(1+x)d-\'
dx 1+y°

2

Integrating both sides, we gettan™' y=x+ x? +C ..(i)

When, y=0,x=0=tan (0)=0+0+C C=0

2
Now, from (i), tan_ly:x+i = y:tan(x+x?]

(R) Wehave, xlsy*x Jr):.jf+y2

dy Y. |2 .
= —=14+Z 4|
dx x [ 2 ®

d dv
Foyex

Put y=vx =
ut y=vx i

From (i), we get
dv 2 dv 2 dv _ dx
vHx—=1+v+v" = x—=1+v" = =—
dx x 1+v X

Integrating both sides, we get

tan"'v=log |x| + C= tan™ ( ]:Iuglx|+C
ay

(S) We have, 2(y+3)— xy: =0
dy dx y
= 2Hy+3)=xy—= = 2—=| =
(y+3) xydx x [y+3]dy

=2-£=[1—i]dy

x y+3

Integrating both sides, we get

2logx=y-3log(y+3)+C (i)

Whenx=1,y=-2

From (i),2log1=-2-3log(-2+3)+C

= 20=-2-30+C = C=2

On substituting the value of C in (i), we get
2logx=y-3log(y+3)+2

= log +log(y+3) =(y+2)

= r()+3j =¢'*?

(b) 16. (c)

W

17. (d): We have, cot(sin™' x) = cos(tan™ Ji)

. -1 n 1
= cot(sin ths[,):,
3/ 2

I _1(1]
= sin " x=cot =
2

= x=sin| cot 5 =sin| sin”~
oLl 2 - 1 2
- X :E [ ( ] B:oculﬁ—z.. 9_3;]
18. (d)
£ +xP—16x+20 Ferd
19. (a): flx)= (x—2) *
b ifx=2
hmf(x) ]Jm +x —l6:+20
.\-92 x—2
(x 2)(x +3x-10) hm(x—Z)(x+5](x—2)
x—)Z (x-2)% x—2 (x—2)
= lim(x+5)=245=7
x—2

f(x) is continuous for all x.
f@)=1lim f(x) = b=7
x—2
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x oy =57
ety = SOy

Given, f{x) is decreasing function.

a-x%

1+

= 1-x<0 = x¥-1>0
xe (-0,-1)u(l,x)

(Q) Here, fix) = tan”! x - x

20. (a): (P) Here, fix) =

= f'ix)<0 =

2
X
<0

1
= flx)=——-1=—
1+ 1+x%
(v flx) is decreasing function)
f(x) decreases for all x e (-, ).

(R) Here,ﬂx):x—e‘+ta.n(27n] = fllx)=1-¢>0

(-~ fix) is increasing function)
<l = < = x<0
x € (-o0,0)
21. (d) 22. (¢)

23. (b): The given function f: R — R is defined by
fx)=(x-1)(x-2)(x-3)
Since, 1,2,3 € Rand (1) =0,f(2) =0,£(3) =0
Now, f(1)=fl2)but1 2
fis not a one-one mapping.
Againif y = (x - 1)(x - 2)(x - 3), then
-6t +11x-6-y=0
and any third degree equation must have at least one
real root. Hence, it is an onto mapping.
24. (b)

25. (b): la—b* +15 -l +le—a?

=2[|ai2+|b'i1 +lEF]-zz(a.E)= 21+ 1+1)- 25(@-b)

=
=

=6-2%(d-b) (i)
But (+b+5)°20 = (1+1+ 1)+ 25(@a-b) 20
3>-25(d b) (i)

From (i) and (ii), we get

i8] +l5 -l +le-af <6+3=9

26. (c): In Statement-I, the given cartesian equation is
x-5_ y+4 _z-6

37 2

= a=5i—4j+6k and p=3i+7j+2k.

The vector equation of the line is given by
F=d+Ab,AeR.
= F=5i—dj+6k+A3i+7j+2k)

30
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Thus Statement-1 is true.
In Statement-I1 it is given that the line passes through
the point (-2, 4, -5) and is parallel to
x+3_y—4_z+8
3 5 6

Clearly, the direction ratios of line are (3, 5, 6).
Now, the equation of the line (in cartesian form) is
x—(-2) _y-4_ z—(-5) x+2 y—4 z+5

3 5 6 3 5 6
Hence, Statement-I1 is false.

27. (b): Whenx2>6and y> 2, then
2x+yz2x6+2,ie,2x+y214
Hence, x 2 0, y 2 0 and 2x + y > 10 are automatically
satisfied by every point of the region
{x, ) :x26lN{(x,y):y=2}
28. (b): We know that, £p, =1
a+4a+3a+7a+8a+10a+6a+9a=1

= 48a=1= a:L

48
Now, P(X < 3) = P(0) + P(1) + P(2)
:u+4a+.‘hz:lm=B——1-=l

48 6

P(X >4) = P(4) + P(5) + P(6) + P(7)
:Bu+1()u+6a+9a=33a=E

and P(0 < X < 5) = P(1) + P(2) + P(3) + P(4)

=4a+3a+7a+8a =22n=—2£=Ll
48 24
3x+x°
It 14327
29. (b): flg(x)]= [ :|:lo
Tl 4 1+3x2 % Ix+x>
1+3x2

3
= fig(x)l=log[”—*] =3log(—‘“)=3f<x)
1-x 1-x

30. (a)
31. (c) : Since the given vectors are coplanar.

1 -1 1

.3 1 2(=0

1 A -3
= U-3-20)+1(-9-2) +1(3h-1)=0
= -3-20-1143L-1=0 = A-15=0 = A=15
32. (b): (P) The equation of the plane passing through
the points (2, 1,0), (3, -2, -2) and (3, 1, 7) is given by



x-2 y-1 z-0 x—-2 y-1 =z
3-2 =2-1 -2-0]=0=| 1 -3 -2[=0
3-2 1-1 7-0 1 0o 7

= (x-2)(-21+0)-(y-1)7+2)+z(3)=
= -2lx-9y+3z=-51=7x+3y-z= 17
(Q) Given, A=(2,3,4)and B=(4,5,8)

2+4 3+5 448

MJdpomtofA_Bxs[ 2 = 2

Also, i=(4—2)i +(5—3)j+(B—4)k=2i +2j+ 4k

Hence, the required equation of the plane is

(F—d)-i=0,where a=3i+4j+6k

= [(x=3)i+(y—4) F+(z-6)k]-(2i+2 j+4k)=0

= 2x-6+2y-8+4z-24=0

= 2x+2y+4z=38 = x+y+2z=19

(R) The equation of the plane passing through (2, 1,-1) is
a(x=2)+b(y-1)+clz+1)=0 (i)

Since, it passes through (-1, 3, 4)
al(-1-2)+b(3-1)+c(4+1)=0

]H.’ (3,4,6)

= -3a+2b+5c=0 (i)
Since, the plane (i) is perpendicular to the plane
x-2y+4z=10

a-2b+4c=0 (i)
On solving (ii) and (iii), we get
2 b L) = a=180b=170c= 4
18 17 4

Hence, required equation of plane is

18Mx-2)+ 170y - 1) +4Mz+ 1) =0

= 18x-36+17y-17+4z+4=0

= 18x+17y+4z=49

(S) Since, the line drawn from the point (-2, -1, -3)
meets a plane at right angle at the point (1, -3, 3). So,
the plane passes through the point (1, -3, 3) and normal
to plane i is

(=2-1)i+(= 1+3)_;+(—3 Nk .

= 1i=-3i+2j-6k and a—zf31+3k

Now, the required equation of plane is

(F—a)-n=0

= [(xt+yj+zk) (173]+3k)] ( 3:+2] Gk) 0

= [(xfl)r+(y+3)j+(z 3)k] (— 31 +2} Ek) 0
= -3x+3+2y+6-6z+18=0

= -3x+2y-6z=-27 .. 3x-2y+6z-27=0

33. (a):Since Y={y€ N:y=4x+3 for some x € N}
¥ ={7,11, ..., =}

Lety=flx)=4x+3 = x= yT—3

Inverse of f (x) is g{y) = ——

Hence, Statement-I is true.
Statement-11 is also true.

34. (a): Given (¢ + 1) cosxdx+ ¢'sinxdy=0

e cosx
= ,dy:*%dxz’[lﬁ ]d)F:—colxdx
1+¢” sinx 1+e”
= ( il dy = - cot x dx
1+e

) i 1+¢”
On integrating, we get y+log 5
[

c e’
= y:log(_— )+log[ ]
sinx 1+e”

ce’
~log| —"
sinx(l+e¢”)

y

y ce '
= e = =c=sinx(1+¢)

sinx(1+¢”)

35. (b): We have, y= Vi-x?

On squaring both sides,
we get
f:-i-r’ = 131-);:4
Let us sketch the figure
of the curve x* + y* = 4
which represents a circle.
But (y = 0).

Required area = area of shaded region

VR [ (1]

ittt
{2 2 (2]

:[lx0+2x§+lx0+2xg]:2n sq. units

B(-2,0) O] A(2,0)

4 4

36. (a): [(x+4)de= Crvdy | _Gxta) |
43 12
37. (b): Let I= (x+l) _J-x +]+2x
x(xt+1) x(x? +l)

2
]d.x =log |x| + 2tan”"x + ¢
+1
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1-cos2x

38.(d): s'mzxdx= —dx

@: =

1[ sin2x] x sin2x
=—|x-—— Hc=T——+c

2 2 2
39. (c): Jtan)‘xdx:j(seczx—l)dx =tanx-x+¢
40. (a):Let 1= dx = 4 dx

sin® xcos® x 4sin® xcos® x

= 4J-cosec22x dx=2cot2x+c
41. (a) : Since, D.R’s are proportional to D.Cls, therefore
L, will be perpendicular to L, iff |,[, + m;m, + n,n, =0
42. (c):Since, D.Rs are proportional to D.Cl,
_Mmon

my, ny

[}
therefore L, will be parallel to L,, iff }'1*
2

43. (c) : Equation of line joining B and C is
x-1_y-4_z-6
4 0 -2

Let coordinates of foot of perpendicular be D(x, y, z).
DRsof ADare<x-1,y-2,z-1>.

Now, 4(x-1)+0(y-2)-2(z-1)=0=>4x-22=2

Also, (x, y, z) will satisfy equation of line BC.

Here, (3, 4, 5) satisfy both the conditions.
Required coordinates are (3, 4, 5).

44. (b): Let a, b ¢ be the direction ratios of the
required line. Since it is perpendicular to the lines whose
direction ratios are (1, -2, -2) and (0, 2, 1) respectively.

a-2b-2c=0 (1)

0-a+2b+c=0 (i)
On solving (i) and (ii) by cross-multiplication, we get
8 _b 8 b ¢

—2+4 0-1 2 2 -1 2
Thus, the direction ratios of the required line are < 2, -1,2 >.
45. (b):D‘R.'snfgivenlinesare<3,—2,ﬂ>a.nd(l.§,2>
Now, as 3-1+(—2)-(§)+0-2:3—3+0:0

Given lines are perpendicular to each other.

16. (a): Quantitity of milk in mixture A = 7/12 part,
quantity of milk in mixture B = 17/24 part
and quantity of milk in new mixture = 5/8 part
LCM.of12,24and 8 =24
7x2 14

=— part
12x2 247

Quantity of milk in mixture A =

Q
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1
Quantity of milk in mixture B = i part

5 15
Quantity of milk in new mixture = ax3 =

So,

Mixture A milk !4 part
24

Quantity of mixture A _2/24 2

" Quantity of mixture B 1/24 1

Hence, the required ratiois 2 : 1.

17. (a): Given f(x) = 2x* - 9x* + 12x - 5 (i)
Differentiating (i) w.r.t. x, we get

fix)=23x"-92x + 12=6(x" - 3x + 2)

Now,f'(x)=0 = 6(x*-3x+2)=0 = (x-1)(x-2)=0
= x=12

Also 1, 2 both are in [0, 3], therefore, 1 and 2 both are
turning points.

Further, f(1) = 2-1* =912 4121 -5=2-9+12-5=0,
f(2)=22%-92*+122-5=16-36+24-5=-1,f(0)=-5
and f(3)=23*-93%+123-5=54-81+36-5=4
Therefore, the absolute maximum value = 4

+y 2x+z| |4 7

-y 2z+w| |0 10

2x+z=7 ..(iii)
..(iv)

x
18. (a): Since, [
X

= x+y=4 .()x-y=0 ..(i),
and 2z +w=10

On solving these equations, we get
x=2,y=2,z=3andw=4

=0.0075

19. (b): Given, P = T1000000, i= o

andn=12x10=120 12x100

Pxix(1+i)"

1+i)"-1

_ 1000000 0.0075x(1.0075)!20
(1.0075)120 —1

_ 7500x2.4514 _ 7500x2.4514 1266742

24514-1 1.4514

Hence, EMI = ¥ 12667.42

20. (d): Given that, P((X=0)=p, P(X=1)=p

Let P(X=2)=x ~wEIp=1 = p+p+x=1

= x=1-2p (1)

Also, E(X) = Xx;p,=0xp+1xp+2xx
=p+2x=p+21-2p)=p+2-4p=2-3p

So, EMI=




Now, E(X*) =2xip,=0+1xp+4xx

=p+dx=p+4(1-2p)=4-7p
E(X?) = E(X)

= 4-7p=2-3p = 2=4p=>p=1/2

21. (a) : Tofind thelast digit of 12", we find 12" (med 10).

Since 12 =2 (mod 10) = 12*=2" (mod 10)

= 12'=16 (mod 10) = 12* =6 (mod 10)

= (12Y)*=6’ (mod 10)2

= 12%=216 (mod 10) = 12 =

Hence, the last digit of 12" is 6.

[Given]

6 (mod 10).

3x—4 +1
22. (a): We have xszTf

x4, x-3 >
3 1 or2(3x-4)2>(x-3)
oréx-8>x-3or5x>50rx21
Thus all real numbers which are greater than or equal to
1 is the solution set of the given inequality.
xe[l,»)

or

23. (d): Average cost (AC) =
3

Yo7 ”

=4 X gt
X 4 X

24. (c): Fisher's ideal index number satisfied both
time reversal and factor reversal test since, why Fisher's
price index is known as the ideal index number and
it consider both the current and bare year quantities.
Time reversal test satisfied Py, x P = 1
So, statement [ is true and statement 11 is false.

Total cost (C(x))
x

25. (c) : Let the annual coupon rate be r %.

Given, F =% 1000, then C = ¥ 1000 x 2%():?&

4
d = 8% p.a. or 4% per half year = i=—=0.04
P P ¥ 400

N = 5 years = 10 half years and PV. = ¥ 800

cn-a+iN]

Using formula, +F(1+ i)_‘\

i
5r[1—(1+0.04)71° _
¥x1000(1+0.04) 10
0.04

~0.6761]

800 =

5r(l

= 800= +1000 % 0.6761

5rx0.3239
L _800-676.10 = 123.90
0.04

123.90 % 0.04
©03239%5
26. (b): Given, x = 4 km/h, y = 2 km/h

=r=306

and =10 min = Eh
60

1" -y
We know that: d=——-—
2y
2 52
. d:E{A‘l 2)216 4_ 12 l 05
60 2x2 6x4 24 2

Hence, the distance between two points is 0.5 km.

27. (d): We have, minimize Z=7x + y
Subjectto 5x+y=25,x+y=3,x,y20
Letl :5x+y=5bL:x+y=31: x=0:-md14:y=0
ForB Solving [, and L,

15

we get B| —,—

a5
Shaded portion is the
feasible region, where

A(3,0), B[— —] (0, 5).

Now, minimize Z=7x +y
ZatA(3,0)
=7(3)+0=21

ran(L2 ) (1) 26
22 2/) 2

ZatC(0,5)=7(0)+5=5

As the feasible region is unbounded, so we draw the half
plane 7x + y < 5 and observe that there is no common
point with the feasible region.

Thus, Z is minimized at C(0, 5) and its minimum value is 5.
28. (d): Given, f{x) = 1 -x -

Differentiating w.r.t. x, we get f'(x) = - 3x* - 5x

= fix)=- (32 + 51

= f'(x) <0forall values of x.

29. (a): Dividend on 1 share of T 50 = 12% of T 50 =T 6
Let the man buy one share for T x.

His profit on one share 15% of T x = %x

Since the dividend paid by the company on share =¥ 6
Ex =6 = x=40.
100
The man buys each share at ¥ 40.

30. (a): Here, i(cosil(lfx))

1
x(=1)=
Jl (1-x)* JZx—xZ

d?
= ;(cns (1 x))—E(Zx x)

2

1 2-2x) _ x—1
2(21—12)3"2 (Zx—xl)

32
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31. (d): First four years moving average
_55+62+54+69

4
5+62+54
First 3 years moving average = 5—. =57

3
Required difference = 60 - 57 = 3
32. (a): Letthe random variable (number of successes)
be X. Clearly, on tossing a die twice, the number of
successes can be 0, 1 or 2.
. Xcantake0, 1and 2.
P(X =0) = P (no success in both throws)
= P (getting a number < 4) - P (getting a number < 4)
44 4
6 6
PX=1)= P(number of success = 1)
= P (getting a number < 4) - P(getting a number > 4) +
P(getting a number > 4) - P(getting a number < 4)
4 2 24 _ 4

66 66 9

P(X = 2) = P(number of success = 2)

= P(getting a number > 4). P(getting a number > 4)
22 1

=60

66 9
Thus, the required probability distribution of X is
[ x o | 1 2
4 4 1
P - - -
) 9 9 9

33. (a): (AB)" = B'A’ is true. This result is a standard
result called “reversal law of transposes.”

34. (a) 35. (o)

36. (a) : Part of the tank filled by first pipe in 1 hour =§

1
Part of the tank emptied by second pipe in 1 hour =—

Part of the tank filled by both the pipes in 1 hour
11 1

3 4 12
. The time taken to fill the tank = 12 hours.

37. (b): Marginal cost (MC)
3
— 2 =L 132 7516
dx dx( 3

:3-3x2+3-2x—7-1 =P+6x-7

C(x) 1 xz 16

Average cost (AC) = +3x—-T7+—
X

38. (c): Since the man earns T 30 per quarter, his
annual income from 20 debentures = T 120.
Now, assume that par value of debenture is ¥ x.

Q
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Income from 20 debentures giving 8% annual return
on investment

—Txsx> =2
100 5

P 5x120
?x:120=>x: 0

By given condition,

Hence, the par value of a debenture is T 75.
-1
0
5 0 -1ffo0 -1 0+1 0+0 10
Al =
-1 0]|-1 0 ()+O 1+0 O 1

cosx sinx || cosy siny
sinx cosx|[-siny cosy

cos x sin y+sinx cos y j|

1]
39. (c): (P) Wehave, A= [71

(Q) P(x) P(y) = [

[ €Os X COs y —sinxsin y

—sinxcosy—sin ycosx —sinxsiny+cosxcosy

- —sin(x+y) cos(x+y)
(R) For skew-symmetric matrix A =-A"and a; =0
d a 3 d 2 ¢

[ cos(x+y) sin(x+ y)]

2 b -ll=—|a b 1
¢ 1 0 3 -1 0
On comparing, we get
=-2,c=-3
Also,d=b=0 (. Diagonal elements are zero)
40. (b)

41. (d): Statement I is false, as the samples taken from
the same population will differ, but will share the same
characteristics of the population.

42. (d)

43. (a): To find the last two digits of the product
2345 x 6789, we find 2345 x 6789 (mod 100).

Since 2345 = 45 (mod 100) and 6789 = 89 (mod 100).
So, 2345 x 6789 = 45 x 89 (mol 100)

= 4005 (mod 100) = 05 (mod 100).

Hence, the last two digits of product 2345 x 6789 is 05.
44, (d):Given,yz:x+s'Lnx ..(i)

= 2y?:1+cosx
X

Since, tangent is parallel to x-axis

dy=0 = cosx=-1 = sinx=0

From (i),f‘ =x

45. (a) *®
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Unlock Your Knowledge!

1. If‘w’is a complex cube root of unity, then find

{l 2 4 ] [l 39 J
4 4w +o4 4w
m 39 27 +w 28 32 .

2. In how many ways 6 letters be posted in 5 different
letter boxes?

1
3. Find the sixth term in the sequence is 3, 1, 3

4. Find the distance between the lines 5x - 12y + 65=0
and 5x - 12y -39=0.
P
5. Find the eccentricity of the ellipse % + € 1.

6. Find the distance between the x-axis and the point
(3,12,5).

lim
x=0 X
8. Iff(x+y) =f(x) f(y) forall x and y and f(5) = 2,
f(0) = 3, then find the value of f'(5).
9. Find the variance of the numbers 2, 4, 6, 8.
10. Find the probability that a non leap year selected at
random will have 53 Sundays.
. If n(A) = 8, then find the total number of bijections
defined on A.
12. If A is a square matrix of order 3 x 3, then find the
value of |[KA|.

3x—8, ifx<5 i thenfind k.
Inisl
*  ifx>5 is continuous, then

7. Evaluate:

1

—

13. Iff(x) = {

14. Iffix) = ¥2x +—=, then find f(2).
R J_ I
15. The volume of a sphere is increasing at the rate of

35
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1200 c.cm/sec. Find the rate of increase in its surface
area when the radius is 10 cm.

x
J e
1-4*
17. Find the area of the region bounded by the curve
y=cosx,x=0andx=m.

16. Evaluate :

18. Find the order of the differential equation whose
general solution is given by

y=ae + o + (e + ¢)e 7 + e, where ¢}, 03, 3,

¢, and c; are arbitrary constants.

19. If the set A contains 5 elements, then find the
number of elements in the power set P(A).

20. Find the value of sin 765°.

Readers can send their resg at editor@mtg.in or

y 10"
Il be published

post us with comg

Winners’names a

SOLUTIONS TO FEBRUARY 2024 QUIZCLUB |

1. (-5,00) - {-3,-1) 2. 10 :
' 3. 4536 1. 2442 5. 63 :
. 5 :
"6 y=-3x+7 7. = ;
3 y = 3 "
b+1
fogr —— 10. 1 :
: 2a :
' 7 '
C12.1/3 13, = ;
: 18 :
|15, 231 16. KA 1

18. [0, X 19. 3 ;
! 2 "



Competency
Based Questions =5

OBSEBOARDIEAAN 202824 ®

As per the circular issued by CBSE for A it and Evaluation practices for the session 2023-24, the Internal/
year end Board Examination questions paper will be having minimum 40% Competency Based Questions. These can
be in the form of Multiple Choice Questions, Assertion & Reason based, Integrated or any other types of questions.
In this article, we have specially created Some Competency Based Questions for student for maximum practice.

Multiple Choice Questions

Let R be the relation “is congruent to” on the at+b 2 6 2
f = , then find the values of
set of all triangles in a plane is 5 ab] |5 8
Reflexive only a and b respectively.
Symmetric only 2,4
Symmetric and reflexive only 4,2
Equivalence relation Both (a) and (b)

I - None of these
The function f: R — R defined by flx) = 3 - 4x
is
0

onto not onto

01
The matrix A =[1 ] isa
not one-one none of these unit matrix

diagonal matrix

- -1 af -1 . .
tan™" 1+ cos 1(—]+sln l[—]isequalm symmetric matrix

2 2 skew-symmetric matrix

2n 3n
3 1 1 2 x
x Findx,if [1 1 1 | issingular.
- e —
5 21 -1
The range of sin”!x + cosx + tan'x is ! 2
3 4
n 3n
[0,m] -
4 4 122
- % IfA=|2 1 2|, thenfindA™".
0, 0,—
Bem) 221
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o

-3 2 2 3 22
1
-12 -3 2 z 2 2
2 2 3 2 3
2 3 2 2
L PRI 123 2
5 5
2 2 3 2 2 3
K —3x+2
lim 3 =
=2 | x"+x-6
1 2
5 5
3
- 1
5
If y:‘,x2+;ixz+:ix’ ...toeo , then Q is
dx
equal to
2x —-2x
2y-1 2p-1
—_ none of these
x(2y-1)

Maximum slope of the curve
y=-x"+3+9x-2710s
0 12
16 32

The function (x - sinx) decreases for

n
all x x< —
2
b1 -
0(1(; no value of x

2

I—sec Xy equals
tanx+2

log|tanx - 2| + ¢ log|tanx + 2| + ¢

log|cotx + 2] + ¢ log|cotx - 2| + ¢

The area of the region bounded by the curve
y=x+landthelinesx=2,x=31is
i 5q. units 2 sq. units
2 2
i sq. units 13 sq. units
2 2
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The number of arbitrary constants in the
particular solution of a differential equation of
second order is

4 1

2 3

The general solution of e*cosydx — e*sinydy = 0 is
e'cosy =k e'siny =k

e = kcosy & = ksiny

If the direction cosines of a vector of magnitude
2 —a2

3are —, ,—,a >0, then the vector is
333
2i+j+2k 2i—j+2k
i-2j+2k i+2j+2k

What is the angle between the two lines whose
direction ratios are (V3-1,—~3—1, 4) and

(—3-13-1, 9)?

wid oA
(SR ]

Optimization of the objective function is a
process of
Maximising the objective function
Maximising or minimising the objective
function
Minimising the objective function

none of these

A card is picked at random from a pack of 52
playing cards. Given that the picked card is a
queen, the probability of this card to be a card of

spade is

W= W
b= =
W



Assertion & Reason Based Questions

In the following questions, a statement of assertion (A) is followed by a statement of reason (R). Choose the correct answer

out of the following choices.

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

(c) Aistrue but R is false.
(d) Ais false butR is true.

If R is a relation defined on the set

of natural numbers N such that R={ (x, y) : x, y

€ Nand 2x + y = 24 }, then R is an equivalence
relation.

A relation is said to be an equivalence

relation if it is reflexive, symmetric and transitive.

f: N — Y be a function defined as
fix)=4x+3,where Y={yeN:y=4x+ 3 forsome
x € N} is invertible.

If a function is one-one and onto,
then it is a invertible function.

If 2(sin”'x)* - 5(sin™!

then x has 2 solutions.

x)+2=0,

T L
sin”(sin x) = x, if -3 <xs< 3
Let A be a 2 x 2 matrix.
adj(adj A) = A.
[adj A] = |A].
Let A and B be two events associated with an
experiment such that P(A m B) = P(A)P(B).
P(A|B) = P(A) and P(B|A) = P(B).
P(A v B) = P(A) + P(B).
2 >
Consider the function f(x)= X, xzl
x+1, x<l1
fis not derivable at x = 1 as
lim f(x)# lim f(x).
x—l x—=17
If a function fis derivable at a point
‘@, then it is continuous at 'a’.
Both sin x and cos x are decreasing
functions in (%,n: ]

If f’(x) < 0, then f{x) is a decreasing
function.

If |d|=2,|b|=3,|2d-b|=5, then
|2d+b|=5.
If vectors ﬁ'6:|ﬁ|‘6[.[hen0= 90°.

The value of

3 5 3
J._‘(ﬂ.x’ +bx” +ex +k)dx,

where a, b, c, k are constants, depends on only k.

j f(x)dx=0, if fi- x) = - fix) Leaf

is an odd function.

The area of the region bounded by
22 3
the ellipse % + )T =1is 5(11 —2) sq. units.

J’Z

5
. x~ i
Area of an ellipse —<+=1 is

Tlab sq. units. a

The elimination of four arbitrary
constants in y = (¢, + ¢, + c3¢™)x results into a
d
differential equation of the first order x d—y =y
x

Elimination of » arbitrary constants
requires in general, a differential equation of the
order.

If the cartesian equation of a line is

x5 = y+d = z=6 , then its vector form is
3 7 2

F=5i—dj+6k+ABi+7]+2k).
The cartesian equation of the line

which passes through the point (-2, 4, -5) and

-4
parallel to the line given by E:L:ﬂ
x+3 y-4 z+8 3 5 B

is — =—

-2 4 -5
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@ Assertion (A) : The length of projection of the

vector 3;—}—21; on the vector ;+2}—3fc is
7

Nl
Reason (R) : The projection of a vector @ on
- i-b
another vector b is (ﬁiﬁl ).
b

Let E; and E, be any two events associated with

an experiment.

erlion (A) - P(E) + P(E,) £ 1.
Reason (R)  P(E,) + P(E)) = P(E, U E;) +
P(E, N E,).

Assertion (A) : Let Eand Fbe events associated with
the sample space S of an experiment. Then, we have
P(S|F) = P(FIF) = 1.

Reason (R) : If A and B are any two events
associated with the sample space S and F is an
event associated with S such that P(F) # 0, then
P((A U B)|F) = P(A|F) + P(B|F) - P((A " B)|F).

Case Based Questions

A man wants to make a park which consists of a rectangular region with semicircular ends having a perimeter

of 100 m as shown below :

Design of Floor

Park

Based the above information, answer the following questions.
(i) Ifxand yrepresents the length and breadth of the rectangular region, then find the relation between the

variables.

(ii) Find the area of the rectangular region A expressed as a function of x.

(iii) Find the maximum value of area A.

The man is interested in maximizing the area of the whole park including the semicircular ends. For this to

happen find the value of x.

Student of Grade 12, decided to plant trees
along straight lines, parallel to each other to
one side of the playground ensuring that they
had enough play area. Let us assume that they
planted one of the row of the trees along the
line y = 3x - 4. Let L be the set of all lines which
are parallel to the ground and R be a relation
onlL.
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Based on the above information, answer the following questions.
(i) Letrelation R be defined by R = {L,, L,): L, is parallel to L,, where L, L, € L}, then check whether R is
equivalence or not.
(ii) Is the function f: R — R defined by f{x) = 3x — 4 is bijective?
(iii) Let f: R — R be defined by f{x) = 3x — 4, then find the range of f{x).
OR
Draw the graph of the line y = 3x — 4. Also, find the sum of x and y intercepts.

A manufacturer produces three products Bolts, Nuts, and Screws which he sells in two markets. Annual sales
are indicated below.

. 4 r ) "
g é o /‘j Market Products (in numbers)

Nuts Bolts Screws

T () A 10000 2000 18000

E e - A Y

e o &

i ] i ' § B 6000 20000 8000
Y 9

The unit sale price of Nuts, Bolts and Screws are ¥ 2.50, ¥ 1.50 and T 1.00 respectively and the unit cost of the
above three commodities are T 2.00, T 1.00 and T 0.50 respectively.

Based on the above information, answer the following questions.

(i) Find the total revenue of market A.

(ii) Find the profit in market A and B respectively.

In answering a question in a multiple choice test for class XII, a student either knows the answer or guesses.
Let 1/5 be the probability that he knows the answer and 4/5 be the probability that he guesses. Assume that
a student who guesses the answer will be correct with probability 1/3. Let E;, E; and A be the events that the
student knows the answer, guesses the answer and answers correctly, respectively.
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Based on the above information, answer the follow'mg questions.

k=2
(i) Find Y P(A[E;) P (E).
k=1

(ii) What is the probability that the student knows the answer given that he answered it correctly?

=
‘Sf\'r;;o-'

P(x) = —3x% + 100x + 27500 is the total profit function of a company, where x is the production of the

company.

Based on the above information, answer the following questions.
(i) What will be the maximum profit?
(ii) Check in which interval the profit is strictly increasing,

A veterinary doctor was examining a sick cat brought by a pet lover. When it was brought to the hospital,
it was already dead. The pet lover wanted to find its time of death. He took the temperature of the cat at
10.30 p.m. which was 95.6°F. He took the temperature again after one hour; the temperature was lower
than the first observation. Which was 91.4°F. The normal temperature of the cat is taken as 98.6°F when

it was alive. The doctor estimated the time of death using Newton law of cooling which is governed by the

dT
differential equation : i o< (T —70), where 70°F is the room temperature and T is the temperature of the
t
object at time ¢.
Substituting the two different observations of T and t made, in the solution of the differential equation

% = k(T —70) where, k is a constant of proportion, time of death is calculated.
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Based on the above information, answer the following questions.

(i) Find the solution of the differential equation i‘—::. =k(T -70).

(ii) If t =0, when T is 72, then find the value of constant of integration c.

The bridge made on the river was 50 feet wide. The arch on the bridge is in a parabolic form. The
highest point of the bridge is 5 feet above the road at the middle of the bridge as shown in the figure.

Based on the above information, answer the following questions.
(1) Find the equation of the parabola designed on the bridge.

25
(ii) Find the value of the integral I ydx.
=25

(iii) Find the area formed by the curve x* = 125y, x-axis, y-axis and y = 5.
OR

Find the focus of the parabola. Also, find the equation of directrix.
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Multiple Choice Questions

1. (d): LetSdenotethesetofalltrianglesinaplane
and R be the relation on § defined by (A}, A;) € R
= Triangle A; = A,
(i) Letany triangle A € S, we have
A=A =2 (ALA)eRYAe S = Ris reflexive
onS.
(ii) Let A, A, € Ssuch that (A, A,) € R, then
A=A, =2 A=A = (ALA)ER = Ris
symmetric
(iii) Again,letA},A, A€ Ssuchthat(A),A,)€ Rand
(ApA)eER o A=A =A; o (ALA)ER
= Ris transitive
R is an equivalence relation.

2. (a): Let y be any real number such that flx) = y
S y=3-4x

- 2=
= 4x=3-y ax-—T

3-
So, for any real number y, there exists Ty €R

such that f(s;y)=3—4(3;)']=3_3+y=y

Hence, f is onto.

14
3. (b):Lettan'(1)=0=tan 0 =1=tan 1

4
Principal value of tan”'(1) is % .

Now, let

-1 n
-1

Ccos — |=0=cosQ=—=—COS—
[ 2 ) ¢ ¢ 2 3

b 2n 2n
:c135(1|:—-3]:Cf;vs3 = 6= €0, 7]

¢ 3
Principal value of cos™! [ _1] is 2—

The value of

3
. - e P
Similarly, principal value of sin is| — |-
tan'l(1)+cns'l(_?l]+sin'l( ]

4 3 6 4

n 2t m 3m
== = —
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(b): Let flx) = sin'x + cos 'x + tan 'x

Then, Dom (f) = [-1,1] n[-1, 1] "R =[-1,1]

. = T
Clearly, sin 'x+cos ' x==

[N

- 4 _m -
and —<tan  x<— = —<—+tan x<—
4 4 4

Thus, range is [g, 3—“]

3

=

=

=
=

4

a+b 2 6 2
(¢) = Since, =
5 ab 5 8

a+b=6 and ab=8
a+§:6 (.- ab=8=b=8/a)
a

@ -6a+8=0
(@-2)(a-4)=0= a=2,4

Hence,a=2,b=4 or a=4,b=2

6.

(€): A" = =A

Hence, A is a symmetric matrix.

7.

iy

(d): For singular matrix, |A| = 0
1 2 x
1 1 1|=0
2 1 -1

I(-1-1)-2(-1-2)+x(1-2)=0
-2+6-x=0= x=4
(a):]A|=1(1-4)-2(2-4)+2(4-2)

(Expanding by R))
=-3+4+4=5#0

A exists.

T
-3 2 2 -3 2 2

So,adj{(A)=|2 -3 2| =2 -3 2

2 2 3 2 2 -3

-3 2 2

Now, A":Lad;m):é 2 -3 2

[A]

2 2 -3



X} —3x+2
9. (a): We have, lim| ——

2
-2 x4+ x—-6

(x—2)(x—1)_lim[x—1]_2—l_1

= um = _— -
-2{x+3)(x-2) x-2|x+3

T243 5
10. (a): Given y :sz +;x2 +jxl +..toee

= y= iy =y -y=x .0
Differentiating (i) w.L.t. x, we get
dy d d
LA SO
dx dx dx 2y-1

11. (b) : We have given, y = 3 +9x-27

Slope of the curve is j—y =-3x" +6x+9
Ix

2
Now, d—y:{xi-ﬁz —-6(x—1)
dx? &
For maximum slope, put d—),' =0
2

=-6(x-1)=0 = x=1
3

Also, ‘,L)‘i =-6<0

dx’
Hence, the maximum slope of given curveisatx = 1.

d) 2

[—"J =-312+6-149=12
dx (x=1)

12. (d): Let fix) = x - sinx
Differentiating w.r.t x, we get, f*(x) = 1-cosx
For function to be decreasing = 1-cosx < 0= cosx > 1,
which is not possible because maximum value of cosx
is 1.
Therefore, no value of x for which f(x) is decreasing.

2
sec x

13. (b):Let I:jumx+2

Puttanx+2=t = secxdx=dt
dt
e I:JT:log|r|+c = log|tanx + 2| + ¢

14. (a): Wehave, y=x+1
and lines x = 2, x = 3. Points
of intersection are A(2, 3)
and B(3, 4).

Required area of the

%

X

wrtl
L Yy x=2 1=3

3
shaded region :J(x +1)dx
2

3
x2+ 9+3 B 2 7 it:
=l —+4x| =|=+3-=—=2|== sq. units
2 1272 2%

15. (a) : In the particular solution of a differential
equation of any order, there is no arbitrary constant
because in the particular solution of any differential
equation, we remove all the arbitrary constant by
substituting some particular values.

16. (a) : We have, e°cosydx — e*sinydy = 0
= ¢" cosydx = " sinydy = dx = tany dy
Integrating both sides, we get x = log secy + log k
= x=log(ksecy)= e =ksecy= ¢ cosy=k
17. (b) : Required vecmr:&([;+ m:i+ni:),
where P+ m* + n" = 1
2 2

= i+“_+i:l:>a—+§:l=?az=l= a=1

9 9 9 9 9 (a>0)

. 2: 1+ 22 30 a
8 Requlredvectur-3[31—3}+3k)~2:—]+2k
18. (c): Here, al=ﬁél. b]=—\ﬁ—1, =4

a,=—3-1,b,=y3-1,¢,=4

cos0 =

(3 - 13 - )+ (3 - DB -1 +(4)(9)
VB 17+ (VB2 +16f(—VB- 12 + (17 + 16

-(3-1)-(3-1D+16 _12 1 n

B=— " =~ == f=—

= o V2424 24 2 = 3
19. (b)

20. (c): Let A be the event that the card is a spade and
B be the event that the picked card is a queen.
We have a total of 13 spades and 4 queen cards.
Also only one queen is from spade.
13 4 1
P(A)=—, P(B)=—, P(ANB)=—
52 52 1 52
P(ANB) 5 1
P(B) 4 4
52

Assertion & Reason Based Questions
1. (d): Here, A is false but R is true.

2. (a):Since Y={ye N:y=4x+ 3 for some x € N}
Y={7,11, ... o}

P(A|B) =

Letflx)=4x+3 = x= yT_?) = flx)=y

= fis one-one and onto.
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= f7(x) exist

Inverse of f (x) is g(y) = yT_'}

Hence, Assertion is true.
Reason is also true and is the correct explanation of

Assertion.

3. (d): 2(sin'x)? = 5(sin'x) +2=0

L. _5%+/25-16 )

x= sin~
4

1
= x= si.n[ E] is only solution

- |
= sin x=—,sinlx=2

-n_ no _ .
['.'TSsm xsz,sm x =2 is not possible]

Assertion is false but Reason is true.

a b d -b
4. (h):LetA:[ :|,ade:[ ]
c d - a

a b
= adj(ade]:[c d}:A

d -b
adj A = % a = |adj A|=ad -bc = | A|

5. (c): Since, P(A N B) = P(A)P(B), therefore, A and
B are independent events,
P(ANB) _P(A)P(B)

P(A|B)=——= )

P(B) =P

Similarly, P(B|A) = P(B).

Thus, Assertion is true.

However, Reason is not true as P(A U B) = P(A) + P(B)
-P(ANnB)

6. (a): Reason is a standard result.

Also, lim f(x)= lim (x+1)=2
x—1" x>0

and lim f(x)= lim x* =1

x—1" x=1"

= lim f(x)# lim f(x)= fis not continuous atx =1
x=1" x—=1"

= fis not derivable at x = 1

7. {(c): We know that, sin x and cos x decrease in

T -
— < x < T, so Assertion is correct.

56
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'
)
ol a xll \‘I‘a b -
Reason is incorrect which is clear from the graph that
flx) is differentiable in (a, b).

Also,a<x; <x,<b

But f'(x,) = tand, < tand, = f'(x,)

= Derivative is increasing.

8. (c¢):Given, |2&7£|:5

= |2d-bf=5"= 4jalz+|1§|2 —4d-b=15
= 16+9-4d-b=25 = a-b=0

Now, |2d +b|=yf|2a+b [ = 4|a|2+5(2+4a.5

=V6+9+0=425=5

" Assertion is true.

Given, P-Q=|Fl|Q| »+d-b=|d||b|cos®

= PEIQ‘CQ:B:@”QE =cos0=1=0=0°
Reason is false.

9. (a): Clearly, Reason is true.

L] 3
Let I=L{ax +bx” +ex+k)dx
_MB.s 3, 3 3
= uJi] xdx+ b,[,,‘” dx+ tL‘ xdx + kL‘ldx
Since, x°, x’, x are odd function.
1=0+0+0+k[x]; =6k,
which is dependent only on k.
So, Assertion is true.
Thus, both Assertion and Reason are true and Reason is

the correct explanation of Assertion.

2 )’2

10. (d): Given curve is %+T =1, which represents

an ellipse with centre at (0, 0).
Clearly, intersection points are A(3, 0) and B(0, 2).




Required area = Tt x 3 x 2 = 6 T sq. units

Assertion is false but Reason is true.

11. (a): Lete, + ¢, + c;e™ = A (constant)

Then, y = Ax (D)

Y_a
dx

=

[Using(i)]

x—2=
dx
Both Assertion and Reason are true and Reason is the

correct explanation of Assertion.

12. (c) : Given cartesian equation is
x=5_y+4 z-6
ERE AR
= d=5i—4j+6k and b =3i+7j+2k.
The vector equation of the line is given by
F=d+AbLeR.
= F=5i-4j+6k+A3i+7j+2k)
Thus Assertion is true.
In Reason, it is given that the line passes through the
point (-2, 4, -5) and parallel to the line is
x+3_y=d_z+8
3 5 6

Clearly, the direction ratios of line are (3, 5, 6).
Now, the equation of the line (in cartesian form) is
x- (—2) _y-4 4 _z= (—5) x+2 _y-4 z+5

3 5 6 35 6

Hence, Reason is false.
(3i— j—2k)-(i+2j - 3k)

13. (a): Required length =

‘3 246 | 7
ViI+d+9| V14

Also, vector projection of @ on b :(E-l;) = [ %]
b

Hence, both A and R are true and R is the correct
explanation of A.

14. (d): Reason is true.

Now, we know P(E,) + P(E,) > 1

For example, when a dice is rolled once and

E, :'anumber < 5'shows up, E, : 'a number > 1' shows up
4 2 5

then, P(E,)=—=— and also P(E,)=-.
6 3 6

Here, P(E,) + P(E,) > 1.
So Assertion is false.

15. (b): We know that,

P(s|F )_P(SnF) P(F) _
P(F) P(F)
P(FNF) P(F)
Ao P IF) =5~ pa)

Thus, P(S| F) = P(F| F) = 1

Now, we have,

P[(AUB)NF]
P(F)

P[(ANnF)U(BNF)]

= P(F)

(by distributive law of intersection over union)
_P(ANF)+P(BNF)-P(ANBNF)
B P(F)
_ P(ANF) P(BNnF) P((ANnB)NF)
STRE O PEB P
=P(A|F)+P(B|F)- P(ANB) | F)

1. (i) According to given information,

P((AUB)|F)=

perimeter of the park =2x+2(1\:-£]=100
= 2x+my=100 2

(ii) Area of rectangular region of the park,
A=xy

(1)

- [“’0 2"] 2 (50x—x%) [ Using (i)]
n
(iii) We have, A :7(50xfx2)
n
2
=>EZE(SD-J.:M:)MCId—A:E(0~2):*E
dx = dx T n

Now, d—A:(]::‘E(.GOfo):O::»x:ZE
dx b4

A 4
—=——<0
dx*®

= A is maximum when x = 25.

1250
Maximum value of A= —(50x25 257%)= m*
n
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OR
Let Z be the area of the whole park, then
1L [y ’ n
Z=xy+2--m|=| =xp+—-y?
4 2 [2) ¥ 4 !

100-2x [100—2::]2
0 mAx om0

= x =
o 4 bid
50 — x)?
=£(50x7x2)+g
o T
dZz 2 2 2
& L (50-20)+ 2 (50 - x) (1) = - =
dx = b4 n
2
amd $2__2
dx? T
d—zz 72—x:0=>x:()
dx n
dz 2
Whenx=0, —=-—<0
dx? T

= Zis maximum when x = 0.

2. ())R={(L,,L,):L,is parallel to L, where L,,L, e L
(a) Reflexive: Let L, € L, Then, aline is always parallel
to itself. So, R reflexive.

(b) Symmetric: AsL,L,e L

Let(L),L,) € R=L,is parallel to L,.

= L, isalso parallel to L, i.e., L,||L,

Thus, R is symmetric.

(c) Transitive: AsL,, L,andL, e L

Let (L, L,) € R and (L,, L;) €R which means L, is
parallel to L, and L, is parallel to L,

= Ly|lLy

Thus, R is transitive.

Hence, R is an equivalence Relation.

(ii) fix)=3x-4

Let flx,) = flx,)

= 3x-4=3x,-4=x,=x,

So, f{x) is one-one.

Now, let y =flx) =3x- 4

yt+4
3

= x= eRYyeR

Therefore, f{x) is onto. Thus, it is bijective function.
(iii) As f{x) is bijective function. So, its co-domain is

equal to its range. Thus, Range of flx) = R

52
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OR
We have, y = 3x - 4.
When x =0,
theny=3x0-4=-4.
When y =0,
then0=3x-4

= x=4/3

Sum of x and y-intercepts

4 —12+4 -8

=4+ = ;
3 3 3
3. Let,
2.50 2.00
10000 2000 18000
- ,Y=[150( z=[1.00
6000 20000 8000
1.00 0.50

6000 x 2.50+ 20000 x1.50+8000x1.00
_ 46000
~| 53000
(i) Total revenue of market A = ¥ 46000
10000 % 2.00 + 2000 x 1.00+ 18000 XD.SU]

[10000><2.50+200{)>< 1.50+ 18000 % 1.00]

(i) XZ=

31000
| 36000
*. Profit in market A = Revenue — Total cost of market A
=T 46000 — T 31000 = T 15000

Profit in market B = ¥ 53000 - ¥ 36000
¥ 17000 = Revenue — Total cost of market B

6000 x 2.00 + 20000 x1.00 + 8000 % 0.50

4. (i) We have,
1 4 1
P(;s,):E,P(Ez):g,P(A/El):1,P(A/EZ):3
k=2
Now, ¥ P(A/E,)P(E,)
k=1
=P(A/E)P(E))+ P(Al E;)P(E,)

1 4 1_3+4_7
=X T s s
P(A/ E,)x P(E.
(i) P(EJA)= (A/E)xP(E,)

P(A/E))x P(E,)+ P(E,)x P(A[ E;)



_s¥ 1153
1+4 5 7 7
5 15

5. (i) P(x) = -3x" + 100x + 27500
P(x) = -3(2x) + 100 = —6x + 100
P"(x) = -6 < 0, so profit is maximum.
For critical points P'(x) = 0

100
= 6x=100=x= ?=16.66

Profit is maximum at 16.66 and maximum profit is
P(16.66) = 73(16.66]2 + 100 (16.66) + 27500 = 28333.33
(ii) For strictly increasing function, P'(x) > 0
= -6x+100>0
= -6x>-100
= x< % =16.66

So, x €(-es, 16.66) for strictly increasing function.

6. (i) 9T _ k(T -70)
dt
Using variable separable method,

47 =k-dt
T-70
Integrating both sides, we get

dT .
jm—‘[k-dl‘=log\T—?0|—k:+: (i)

which is the required solution. Here, ¢ is constant of
integration.

(ii) t=0,whenT=72
log|72-70| =k x 0 +¢
= log2=c

7. (i) We know that

[Using (i)]

- 0 (0, 0) x

\j (25.-5)
-0 ¥
y

Equation of parabola along y-axis is
P=- day (i)
Equation (i) passes through (25, - 5)

625 125

625=20a= a=—=—
20 4

125
E:—4xTxy:—125y

25 5 25

() [ -Zax=—t [ ]

35 125 125 3
13 -1 250

— —(~ =—x31250 =——
37_5[(25) -25°] o i

(iii) The area formed by the curve Y= 125y, x-axis,

y—axis, y=5is given by

JJlZTd)’ SJ—IJ—dy SJ§XZ[y3f2]0
l()J— SJ——— sq. feet.

OR
We have, x* = -125y

a=125/4

-125
.. Focus is (-a, 0), i.e., [T, 0].

Also, equation of directrix is y =

L 44

=
i

MATHDOKU

Introducing MATHDOKU, a mixture of ken-ken, sudoku and Mathematics.
In this puzzle 6 x 6 grid is given, your objective is to fill the digits 1-6 so
that each appear exactly once in each row and each column,

Notice that most boxes are part of a cluster. In the upper-left comer of each
multibox cluster is a value that is combined using a specified operation
on its numbers. For example, if that value is 3 for a two-bax duster and
operation is multiply, you know that only 1 and 3 can go in there. But it is
your job to determine which number goes where! A few cluster may have
just one box and that is the number that fills that box.

1- 20x 3+ =
3+ P4x |5+
2 12+
I- 8+ 11+
2- 3x 9+
3+ 2%

hndu'smnmvdfhmmponmuledﬁw@mtgln or post us with
complete address. Winners')
jpublished in next issue.

will be
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B QUANTITATIVE
= APTITUDE

For Various Competitive Exams

1. The value of 9-+-—5~+—7-+____ .i.+.£ is
4 36 144 5184 8100

(a) 099 (b) 0.09

(c) 09 (d) None of these

2. 16 children are to be divided into groups A and
B of 10 and 6 children respectively. The average % of
marks scored by children of group A is 75 and the
average % of marks scored by both groups is 76. What
is the average % of marks of the group B?

1 2 1 2
77 - 77= - =
(a) 3 (b) ) (c) 78 3 (d) 78 3

3. The present age of Ravi’s father is 4 times Ravi's
age. Five year back, Ravis father was seven times as
old as Ravi was at that time. The present age of Ravi’s
father is

(a) 40 years
(c) 84 years

(b) 35 years
(d) 70 years

4. In an examination, a candidate needs 40% marks
to pass. All questions carry equal marks. The candidate
just passed by getting 10 answers correct of the total
number of questions. How many questions are there in
total?

(a) 25 (b) 30 (c) 40 (d) 45

5. A merchant earn a profit of 20% by selling
a basket containing 80 apples, which cost

¥ 240, but he gave L of it to his friend at cost price
4

and sells the remaining apple. In order to earn the
same profit, at what price he sells the each apple?
(a) 300 (b) T360 (c) T380 (d) T 480

6. A company reduces the number of employees in
the ratio 16 : 15 and increases their wages in the ratio
12 : 17. The over all wages bill is

(a) decreased in the ratio 64 : 85

(b) increased in the ratio 64 : 85

(c) increased in the ratio 15:17

(d) decreased in the ratio 17 : 15

(60
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7. Sonu invested 10% more than the investment of
Mona and Mona invested 10% less than the investment
of Raghu. If the total investment of all the three
persons is ¥ 5780, what is the investment of Raghu?
(a) T 1980 (b) T2000 (c) T 1800 (d) T 3800

8. Every day a baby drinks 500 mL milk. If the cost
of 1 litre milk is ¥ 46. Find the cost of milk for 45 days.
(a) T935 (b) T 1500

(c) T1035 (d) None of these

9.  Four men can do a work by working 2 hours daily,
the same work can be done by 3 girls working 6 hours
daily and 4 boys can do the same work by working 2
hours daily. Find the number of days in which 1 man,
1 girl and 1 boy can do the work.

3 2
(@) 3= (b) 3=
3 T days 3“ days

1 4

(© 3 ”days (d) 3”days
10. If 3 men and 4 boys earn T 264 in 8 days and 2
men and 3 boys earn ¥ 184 for the same time period.
Find the time in which 6 men and 7 boys earn T 378.
(a) 6 days (b) 5 days
(c) 4days (d) 3 days
11. Three pipes A, B and C can fill a tank in
30 mins, 20 mins and 40 mins respectively. When tank
is empty, all the three pipes are opened. If A, B and C
discharges chemical solutions P, Q, R respectively then
the part of solution Q in the liquid in the tank after 4
mins is

8 9 7 6
(a) ™ ® 3 (©) o (d) P
12. A car travels along the four sides of square at the
speed of v, 2v, 3v and 4v respectively. If u is average
speed of the car when it travels around the square,
then which one of the following is correct?
(a) u=225v (b) u=3v
() v<u<2v (d) 3v<u<dy



13. A drum contains a mixture of two liquids A and
B in the ratio 5: 3. When 6 litres of mixture are drawn
off and the drum is filled with B, the ratio of A and
B becomes 15 : 17. How many litres of liquid B was
contained in the drum initially?

(a) 9 litres (b) 15 litres

(c) 12 litres (d) 8 litres

14. What is the least number of complete year in
which a sum of money at 20% compound interest will
be more than doubled?

(a) 7 (b) 6 (© 5

15. A square ABCD is inscribed in a circle of unit
radius, semicircles are described on each side of square
as diameters, the area of the region bounded by the
four semicircles & the circle is

(a) 4 sq. units (b) 3 sq. units

(c) 2.5 sq. units (d) 2 sq. units

) 4

Directions for questions 16 to 20: Answer the questions

on the basis of the information given below:

Study the table given below and answer the questions.
Number of T.V. sold

[20m 2012 | 2013 | 2014 | 2005 |

LG | 30000 38000 36000 | 42000 | 40000 |
Samsung | 17000 28000 | 33000 | 32000 | 27000 |
: Sony | 12500 zoooo:asuoo:wuoo:soood
P‘:Zg:’:;lc 30000 25000 | 22000 | 20000 | 15000
‘ ' . 18625 [ 13275 | 14375 [ 16000 .

Toshiba | 15725

16. The average annual sale of which brand is the

highest?
(a) LG (b) Sony
(c) National Panasonic  (d) Samsung

17. Which of the following statements is/are true?

(a) LG is showing an increase in sales every year.

(b) Samsung has recorded a fall in sales thrice during
the given 5 years.

(c) The % increase in the number of units sold from
2011 to 2015 is 300% for Sony.

(d) The average annual sale of Samsung is more than
that of Sony.

18. The installed capacity of each company is 75000
units and all the units produced by each company
are sold. Then, the least and highest values for annual
capacity utilization for any company are respectively

(a) 17.5% and 72.5% (b) 14.28% and 75.5%
(c) 16.67% and 66.67%  (d) 5.24% and 95.44%

19. If for the year 2016 there is 25% increase in the
total sale of TV's and there is 10% decrease in the sale
of Toshiba TV's in comparison from 2016, then what
9% of the total sale in 2016 is for Toshiba TV’ ?

(a) 17% (b) 82% (c) 93% (d) 7.8%

20. The brand which showed a decrease of 50%
during the given 5 years period registered maximum %
decrease during the period

(a) 2014 -2015 (b) 2013 -2014

(c) 2012-2013 (d) 2011 -2012

SOLUTIONS

3 5 7 17 19
1. (a):Wehave,—+—+—+...+ —+—
4 36 144 5184 8100

7 17 19

3.4 829  92.1¢

2. (b):Let n), n,, X, X, and X are the number of
children in group A, number of children in group B,
average of marks scored by group A, average of marks
scored by group B and average of marks scored by both
the groups respectively.

mx, +1n,%;

o ¥
Usmg I]‘1+HJ
where n; =10, n,=6,X, =75 X, =%and x =76
10x75+6 X x.
Go—— 72, fvzgzyyg
10+6 -3 3

3. (a) : Let father’s present age be x years.
Ravi's present age be y years.
According to question,

x=4y ..(1)
andx-5=7(y-5)

= 7y-x=30 -(id)
From (i), we get

7y-4y=30

= 3y=30=y=10

From (i), we get

x=4x10=40

Present age of Ravi’s father = 40 years.
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4. (a):Let the total number of questions in exam
be x.
Given each question carry equal marks, say 1 mark.
The total marks of examination =1 x x = x
The candidate will pass the exam by attempting 10
questions which means if he/she gets 10 marks, he/she
will pass the exam.
According to problem, 40% are passing marks
40x x 100
=10 = x=—=25
100 4

Total questions = 25
5. (c) : - C.P. of 80 apples = T 240
S.P. of the basket (at a profit of 20%)
240x120
=¥ —=37288
100
Profit =T 48

3
Cost of % apples =¥ Z x 240 =% 180

Now, 5.P. of 60 apples = C.P. of 60 apples + Profit
=T(180 + 48) =% 228

228
S.P. of 1 apple ==—=%3.80
of 1 apple 50

6. (b) : Ratio of numbers of employees = 16: 15
and ratio of their wages = 12: 17
Let total employees in the starting = 16k
and number of employees at present = 15k
and their wages in the starting and at present are 124
and 17X respectively.
Wages bill in starting = 16 x 12kA
and wages bill at present = 15 x 17kA
Required ratio = 16 x 12kA : 15 x 17kA
or 64:85
Over all wages bills is increased in the ratio 64 : 85.
7. (b): Let the share of Raghu be T x.
Mona's share of investment is 10% less than Raghu
(100-10)xx 90x

100 100
and Sonu’s share of investment 10% more than the
100+10 a0 99x
share of Mona = 100 KE :E
Sonu’s share : Mona's share : Raghu's share
99x 90x
=——:x
100 100

or 99:90: 100
Total investment = ¥ 5780

@
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5780 x 100
.. Investment of Raghu’s= ————
99+90+100
a 5780 x 100
o289

8. (c) : Total quantity of milk drink for 45 days
_ 45x500 45

1000 2
Now, cost of 1 litre milk = 46

litres

46 x 45
=T 1035

Thus, cost of 5251 litres milk =

9. (a) : Four men can do a work by working 2 hours
daily

1 man can do the work = 4 x 2 = 8 hours per day
or 8 days
Similarly 1 girl can do it = 3 x 6 = 18 days
and 1 boy can do it = 4 x 2 = 8 days

Now, one day work of a man = l,

One day work of a boy =%

and 1 day work of a girl =-l%

Therefore, one day work of a man, a girl and a boy is
given by
(1 man + 1 girl + 1 boy)’s 1 day work
=l+L 1=9+4+9=E=u
8 18 8 72 72 36
1 man, 1 girl and 1 boy together finish the whole

work in -?—? hours working per day

3

. 6 3
Le., days i.e., 3— days
11 ¥s 11 4

10. (a) : Earnings of (3 men + 4 boys) in 8 days = T 264
Earnings of (3 men + 4 boys) in 1 day =¥ 33 ..(i)

Again, earnings of (2 men + 3 boys) in 1 day =¥ 23 _.(ii)

Now (i) x 2 and (ii) x 3 gives

Earnings of (6 men + 8 boys) in 1 day = ¥ 66

Earnings of (6 men + 9 boys) in 1 day =¥ 69

On subtracting (iii) from (iv), we get

Earnings of 1 boy in 1day=¥69-366=33
Earnings of 3 men + (4 x 3) in 1 day =¥ 33

= Earnings of 3menin 1day =% (33 -12) =T 21

..(iii)
iv)

21
Earnings in 1 day for 1 man =¥ —=3%7

Hence, earnings of (6 men + 7 boys) in 1 day



=Z(6x7+7x3)=%63

378

6 men + 7 boys earn T 378 in =6days -
63

11. (d) : The part of tank filled by pipes A, Band Cin 1

min are — respectively.

1
30720740
Now, work done by pipes A, B and C in 1 min when
working together

[ 1 1.4 1 4+6+3 13
3() 20 40 120 120
Work done by A, Band C in 4 mins
= quantity of solution B Q and R from A, B and C
13 13
respectively in 4 mins =4 X —=—
120 30
Now, quantity of solution Q in liquid in 4 mins
_Ixa 4
T 20 20

4/20 _1 _30_6
. Part of solut: =—=-X
art of solution Q /30 5 ” 13

12. (c) : Let length of the side of square be [.

Time to cover the distance 3 R
length of side PQ) =—-
( g : Q 4v If2v
Time to cover the distance i
P v Q

. _ !
(length of side QR) = I

and the time to cover the distances (side RS and SP)
! 1

tively — and —.

are respectively o ™

Total distance

Average speed =
BE <P Total time

4xl

- (1 11 1 ]
I|=+—+—+
v 2v 3v 4y

4y 4x12xv 48v
= T 1 1 = ie,u=—=192v
ettty 12+6+4+3 25
2 3 4
= v<u<y
13. (a) : The ratio of mixture of two liquids A and B in
the drum is 5: 3.
Let the drum initially contains 5x and 3x litres of
liquids A and B respectively.
Now, 6 litres of liquid (mixture) is drawn off
Quantity of A in the mixture left

:51——><6:(5x——]htres
8 4

Quantity of B in the mixture left
=3x—2><6 (3x——)htres
8 4

Now, according to problem, we have

15
5x— 4 15 20x-15 15

0y 17 17
(317 )+6
4

12x+15 17
(20x - 15) x 17 = 15(12x + 15)
(340 — 180)x =15 x 15+ 15 x 17 = 15(32)
15%x 32
160
Quantity of liquid B in the drum initially = 3x
=3 x 3 =9 litres
14. (d) : Let the sum of money =3 P
. Amount =% 2P

Ly

= 160x=15x32 = x=

r Y 20
Now, A:P(l+—] =2P= P[l+—]
100 100

- (¢]-

Putting n = 1

' [E]=l.2<1 son#l
5

Putting n = —n 144<2 = n#2
25
216
Putti =3 Lo——<2 . n#3
utting n 25
96
Putting n = 4 - 1296 >2 .. n24
625
Least value of n = 4
15. (d) : Radius of inscribed circle
(r) = 1 unit A B
Area of circle = nr’
= T 5q. units
Let side of square ABCD = x unit D [

2+ =(2)
= =2=x=+2
2
Area of square = (side)” = (\E) =2sq.units
sideof square 7 |
2 T2

1 1 R
Area of one semi-circle =—=m| —= | =—sq. units
2 \2) 4

Now, radius of semi circles=

T
Area of 4 semi-circles = 4 e T s5q. units
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Required area (shaded area) = Area of 4 semi circles of
radius \f2 + area of square — area of larger circle
=1+ 2 -7 =2sq. units

Total sale in all years
16. (a) : Average sale of LG = ———F————
Number of years

30000 + 38000+ 36000 + 42000+ 40000
5

186000

=37200

Average sale of Samsung

~ (17+28+33+32+27) _137x1000

x1000 = =27400

5
Average sale of Sony
12500+ 20000 + 35000 + 40000+ 50000
5

_ 157500

=31500

Average sale of National Panasonic
_ 30000 + 25000+ 22000 + 20000+ 15000
5

_ 112000

=22400

Average sale of Toshiba
_ 15725+18625+13275+ 14375+ 16000
5

=78$= 15600

Thus, the company LG sold the highest number of
TVs.
17. (c) : (a) The sale of LG decreases during 3rd and
5th years.
(b) Samsung has recorded a fall in sale twice but not
thrice.
(c) Sale of Sony in 2011 is 12500 and in 2015 is 50000
Sale % increased by
_50000-12500
© 12500
(d) Average sale of Sony is 31500 and that of Samsung
is 27400
Average annual sale of Samsung is less than that of

Sony.

X 100=300%

18. () :
Least annual Highest annual
: capacity utilization | capacity utilization
LG | 42000 x 1 1
30000x100 _ 0% 42000)(100:56%
75000 75000
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Samsung |7, X101 13 000 %100
000X100 _ ;) 6796 2200 X100 _ 1,
75000 75000
} T T |
Sony I
12500 x 100 —16.67% 50000x 100 —66.67%
75000 25000
Nau'ona.l. 15000 % 100 0% 130000 %100 — 40%
Panasonic ™ oo™ © 75000
Toshiba
13275X100:17.7% 18625X100:24_83%
75000 | 75000

Least annual capacity utilization = 16.67 % and
highest annual utilization = 66.67%
19. (d) : Total sale of TV’s in 2015 = 40000 + 27000 +
50000 + 15000 + 16000 = 148000
Now, for 2016 sale is increased by 25%.
Sale in 2016
Sale of TV'sin 2015x (100 + 25)

100

_ 148000x125
T 100
Sale of Toshiba TV in 2015 = 16000, which is decreased
by 10% in 2016.
Sale of Toshiba TV in 2016
_ 16000 (100-10)
N 100
Required % for Toshiba T.V

=185000

=14400

Sale of Toshiba in 2016 14400
= - x100= X100
Total Salein 2016 185000
=7.78% = 7.8%

20. (a) : In 2011 to 2015

National Panasonic shows a decrease of sale by 50%

‘e 3000015000
30000

and % decrease in 2012 =

x100=50%
30000—-25000
30000
= 16.67%
2500022000
25000
22000-20000
22000
2000015000
20000
Maximum % decrease in sale of National Panasonic
is shown during the year 2014-2015. ®®

% decrease in 2013 = x100=12%

% decrease in 2014 = x100=9.09%

% decrease in 2015= x100=25%



Brain&:

Teaser

Direction Q.(1 and 2) : Identify what will come in
place of 7',

L. ZSWOTKQG?

(a)

N,.C (b) NND () OC (d) OD
2. AD,EH,IL,?,QT
(a) LM (b) MN (c) MP (d) OM

Direction Q.(3 and 4) : The two words on the left of (: :)
are related in the some way as the words on the right of
(: :). Identify what will come in place of "'

3. Igloo:Ice:: Marquee:?

(a) Canvas (b) Silk (c) Buckram(d) Sateen

4. Dilatory : Expeditious : : Direct : ?
(a) Tortuous (b) Circumlocutory
(c) Straight (d) None of these

Direction Q.(5 and 6) : Three of the following four are
alike in a certain way and so form a group. Which is
the one that does not belong to that group?

5. (a) Kwashiorkor (b) Cretinism
(c) Marasmus (d) Goitre
6. (a) Cataract (b) Hypermetropia

(c) Trachoma (d) Eczema
Direction Q.(7 and 8) : In each of the following

questions, find the number which replaces the sign of ‘7.
T®® @ @0

) G7) #)

O

O ®
B

C
(@ 5 (b) 6 (c) 8 ) 9
8 T a
8|7
30372
29 (19|31
(a) 3 (b) 4 (€) 5 d) 6

LOGICAL
REASONING

For Various Competitive Exams

Directions Q.(9 and 10) : In each of the question below
are given three statements followed by two conclusions
numbered (I) and (IT). You have to take the two given
statements to be true even if they seem to be at variance
from commonly known facts and then decide which of
the given concl logically follows from the three
given statements, disregarding commonly known facts.
Give your answer as

(a) if only conclusion (I) follows

(b) if only conclusion (II) follows

(c) if either (I) or (II) follows

(d) if both (I) and (1I) follow

9. Statements:

Some trees are boxes.

All boxes are bricks.

All bricks are dogs.
Conclusions:

1. Some dogs are trees.
II.  Some bricks are trees.

10. Statements:

All pots are rings.

All bangles are rings.

All rings are paints.

Conclusions:

I.  Some paints are pots.

II. Some bangles are paints.

Direction Q.(11 and 12) : Select a figure from the
options which will complete the given figure matrix.

Q|
ZIX

11.
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12. ‘%

o [ o ] © [#] ©[8]

Direction Q.(13 and 14) : In each of the following
questions, there are three figures X, Y, Z showing a
sequence of folding of a piece of paper Fig. (Z) shows
the manner in which the folded paper has been cut.
Select the figure from the options that resembles the
unfolded form of Fig. (Z).

m Y
13. i ¢ H o/
X z
% v b ogo v
(a) o o, (b) i ogo
g 7 Vo 9
(c) D§q (d) OD o
b B9 Boa
14. .ﬁ
X
(a) * (b)
P 4
(c) :qﬂ, (d)

Direction Q.(15 and 16) : In each of the following
questions, find out which of the figures (a), (b), (c)
and (d) can be formed from the pieces given in (X).

@
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—
W

VEN g

il

RIS

(X) (@) () (@ (d

16. A
AD HEMNK
(X) (@ ) (@ (@

Direction Q.(17 to 20): Study the following arrangement
carefully and answer the questions given below:
BK5#2MA3R%]J2DEN@7WB8@9PTIVF
61lHQ*Y4SLZ

17. Which of the following is the eighth to the
right of the eleventh from the right end of the above
arrangement?

(a) W (b) © (c) 5 (d) s

18. How many such consonants are there in the above
arrangement, each of which is immediately preceded by
a symbol but not immediately followed by a letter?

(a) None (b) One (c) Two (d) Three
19. If all the numbers from the above arrangement
are removed, which of the following will be the twelfth
from the left end?

(@) @ (b) P (e I (d) N

20. How many such symbols are there in the above
arrangement, each of which is immediately followed by
a number but not immediately preceded by a number?
(a) None (b) One (c) Two (d) Three

SOLUTIONS

1. (a):The given sequence consists of two series:
I. ZW, T, Q, ? in which each letter is moved three
steps backward to obtain the next term.
II. §, 0, K, G in which each letter is moved four steps
backward to obtain the next term.
2. (c) : The first and second letters of each term are
moved four steps forward to obtain the corresponding
letters of the next term.
3. (a):First is made up of the second.
4. (b) : The words in each pair are opposites of each other.
5. (b): All except Cretinism are deficiency diseases,
while Cretinism is a hormonal disease.
6. (d): All except Eczema are eye infections, while
eczema is a skin infection.
7. (d):In fig. (A), 93 - (27 + 63) =3
In fig. (B), 79 - (38 + 37) = 4

In fig. (C), missing number = 67 - (16 + 42) =9



8. (c) : In the first column, 29 - 8 =7 x 3 =21 17. (d) : 8 to the right of the 11t from the right end

In the second column, 19 -7 =4x 3 =12 means third from the right end, i.e., $.

Let the missing number in the third column be x. 18. (o) :

Then, 31 - 6=5xx=5x=25=x=5 =
) . | Symbol [ Consonant Dlﬁ(]

9. (d): All boxes are bricks will mean that boxes are a

subset of bricks and all bricks are dogs will mean that Such combinations are:

bricks are a subset of dogs. Now, some trees are boxes ;

will means that trees will intersect with boxes and we

19. (a) :

get the following diagram:
BK+MARG% ] DEN[a|w
@ P T I V F HQ « Y § L Z

20. (b):
@+’)) Trees M Symbol Number I
There is only one such combination:

oo

As both dogs and bricks are intersecting with trees,
thus both the conclusions (I) and (II) are valid.
Hence, both the conclusions follow.

10. (d): All pots are rings and all bangles are rings will
mean both pots and bangles are subset of rings. Also
all rings are paints will mean that rings are a subset
of paints. We get the following diagram:

Palats Samural Sudoku purzle consists of five overiapping sudoku grids.
standard sudoku rules apply o each 9 x 9 grid. Place digits from 1 10 9
in each empty cell. Every row, every column and every 3 x 3 box should
1 3 8 9
3 |e] 6] T8 4 1] 2] T3
2 5 6 1 4 6
1 3 3 6
Pots are a subset of paints, thus conclusion (I) is valid. 9 2 B 4
Also, bangles is a subset of paints, thus conclusion (II) 4 5 7 5
is valid as well. 12 3?1 _’3 Bs 553 73
Hence, both the conclusions follow. Iy s lsl Tal T 3 2
11. (c) : Each row must have a black, a white and a striped Bl5 7|4
triangle; 1, 2 and 3 lines below the triangles and 2 black |
and 1 white circles. Ti3| 1116
3 7 1 |6 9 7
12. (¢) 4 |2] [7] & 4 1] [s] o
g Po 7 o] 1 2] 1 9 3
13. (b);g-'@ — ] — o 5 1 ] 3 2
P> I b 99 9 2 5 5
’ i 3 4 9 5
: 7 5 3 8 5 6
14, (b):! g —p ! *_.%* 6 |8| |4] 7 2 |6 |8 4
: % S 5 s 4 2
— S npiete
15. (b) 16. (a) e -
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YU ASK
WE ANSWER

Do you have a question that you just can’t get answered?
Use the vast expertise of our MTG team to get to the bottom
of the question. From the serious to the silly, the controversial
to the trivial, the team will tackle the questions, easy and tough.
The best questions and their solutions will be printed in this
column each month.

1. Evaluate the following indefinite integral:

dx
(Priyanka Malhotra, Gujarat)

(x + 1)5 o+ 2x
dx _ dx

e+ P +2x  (x+ DPfxe 0P -1

zj'—dx :I—"'*‘ﬂ [Putling L=r]
a0t fio ! Vi-? X+
(x+1)?

Here, t* is a polynomial of degree 4.
-4 2 2
o 1= [ <Al 4B +creD -

Vi-t® dt
+ ] ()
Jl—r2

Differentiating both sides and multiplying by -2,
we get
A=(GAL+2Bt+ Q) (1-) - AP + BE + Ct+ D) + A
Comparing the coefficients, we have
-4A=-1,38=0,3A-2C=0,2B-D=0andC+A =0
=A=1/4,B=0,C=3/8,D=0and A =-3/8

: 13 3 > 3 dt
From (i) I—(4t +8r 1-t SJ‘J[_T

1 3. 1
==(2t> + 31—t —=Zsin~'t + C,where t = —.
8 8 x+1

Ans. Let] :I

2. Iffix) is a polynomial of degree <3, then prove that

L a fa 5
x—a|l [l a a
AL T I L N—
x—b B (x—a)(x—-b)(x—c)
1 ¢
L ¢ M ¢
x-c

(Ankita, U.P.)

@
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f(x) A B [
ns, — 47— + +
(x—a)(x-b)(x—¢) (x—a) (x-b) (x-c)
|By partial fractions]
ie, flx) = A(x-b)(x-c)+B(x-a)(x—c) + C(x-a)(x-b)
(1)

>

Putting x = a in equation (i), we have

_ B x __ @&
flay=Ala-b)la-c) = A _(a-b)(avc)
Similarly, putting x = b, ¢ in (i) respectively, we get
__ I G
(b—a)b—c) (c—a)c—b)
Hence, we have 4'&1)—
(x—a)(x—b)(x—c)
-y @ oy O gy O
_ x— —b) (x—c)
(a-b)(b-c)(c—a)
|« fla) .
x—al [l a a
b
=1 b g +[l b b*|, whichis the desired result.
R (C1 ¢
x-c

You know what
we call a number
that won't sit still?

A roamin’ numeral.




hallenQing

c‘EI:ROBLEMS

Integration

For JEE

4
2
2 _ =2

1.

NUMERICAL VALUE TYPE
Let f{x) be differentiable function such that

fW)=x*+[e flx—n)dt , then 6f1) =
0

a
If the value of definite integral Ix-a_{lug“x]dx,

1
where a > 1, and [-] denotes the greatest integer, is

-1
——, then the value of 5[a] is

n
If 1= Ix(sinz(sin x)+ cos?(cos x))dx , then
0

[I1=_____, where [-] denotes the greatest integer
function.
5n/4
The integral I (|cost|sint +|sint|cost)dt has
/4
the value equalto

Let f is a differentiable function such that

2 2
F1@= f0)+ [ ook, @) =25, then the
0

value of |[f(2)]|, where [-] denotes the greatest
integer function, is

2
Let In:j-;', (sinx+cosx)"dx (n>2). Then the

value of nl, - 2(n - 1)1, _,is

13t

1f leJ- =1, then the value of a
X0y 1751n1)5a+f

is

10.

13.

1
. The value of I[x{1+5mm]+l]dx is

/2
Given j l.nsmxdx——ln and

j (L) dx:ﬁln2,ﬂ1€ﬂk=_
o \sinx 2

1
29fa-x*dx

The value of is equal to

0
1 - .
af-x*dx
0
Let F(x) be a non-negative continuous function

defined on R such that F(x)+ F(x + ! ): 3 and the
1500 2
value of I F(x)dx is @ Then the numerical
0

valueof Ais .

45 Jla)
CLet f)=—— k= [ xf(x(l-x)dx
4% +2
fti-a)
fla)
and I, = I [ (x(1=x))dx , where fla) > f{1 - a),
f-a)

I
then the value of 1’_2 is
1

-1
([-] denote the greatest integer function)

klfa a—l a—l
" n a+k a
lim » ————————— isequalto
n—seo = netl

By : Tapas Kr. Yogi, Visakhapatnam Mob : 09533632105
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15.

16.

17.

18.

19.

. IEf0) = 1,/2)

=3,f’(2) = 5, then the value of the
L

definite integral jx f(2x)dx is
0
It dx=+2
flx)= Jf() [x J_,Ihen'r_he

value of f{2) =

1
1
d!m

k:
If J:t:si[:l5 xcos® xdx = Ll ,thenk=
o 693
/2
If I x"sinxdx = (3/4)(n> —8), then the value of n

. Q
18

1
1= I(l+ 02— x)*? dx , then the value of
-1
sec?(I/2) is
n/4 N
The value of J [(x? =355 +7x% = x+ 1)/ cos® xjdx

is —n/4

MATRIX-MATCH TYPE

20.

List-1 below gives values of integrals involving
parameters A and B while List-II gives values of
these parameters for which the results given are
correct, Match the integrals in List-1 with the values
of parameters A, Bin List-1I so that the given result
is correct.

List-1 List-II

(A)

2x X 1

™ —2e ( = =

71,: P) A=——, B=-
J Zx 2

—Aln(z +1)
+ B tan~ (e)+C

(B)

J'\Ix+\lx2+2 dx=
A{x+\lxz +2}3!2

B +C

x+¥x®+2

(q)

+

(o)}

cos8x—cos7x

}- dx
1+2cos5x

= Asin3x + Bsin2x + C

(r)

(D) J'—dx A—+—+C

Inx B (s)

70
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21. Match the following :
L List-1 List-1I ]
COs X 1
= ——
A Icos3x ® tanx+2$ecx E ‘
cos’ x 3lanx l
B —_—dx = ——1.11
o J(1+sir12.1c)2 @ Z\E J_hmx+1

© —=

4sin” x +cuslx

() %ta.n (2tanx)+c

1+25mx

()J

2+ smx)

(s) | (sinx + cosecx) ™ + ¢

22. For 0 < x < 1, match the following :

List-I

(B) '[ +:lx)3 —-x
© J.(I—J;)Ux—
D) J[HJ_N:: x

By

2

’-—-\,—.\,L\,—-.\
_jfn(\‘
+
N
'.'.I

x 4
23. A function F is defined by F(x)=je—dr Vx>0.
t
1

Now express the functions in list-1 in terms of F.

List- [ Listn
|
x ¢ "
4 X
£ 4 _e
(A) 1"+2 t (p) | F(x) x+e
X 3t ‘ ‘
(B) _l[err (q) | Jce”xfe~F[i]
xe.r
(© der ®) | e2FGx+2)—EG)]
it Il
x 1
(D) je'dr (s) | F(3x) - F(3)
1

1



L (8): f(x)=x1+]e"f(x_r)d,=x1+e'-‘je'fmd,
0

0
= [0 =2 (X f(x) - ) +e e f(x)

3
= fx)=2x+x> = f(x):x?erZH(
4
Butff0)=0 = k=0. - f(]):g
a
2. (5) :Let I:J-x-a_[l”Eu‘}dx
1
Let log, x=t = al=x = fix:a‘logfa
1 . )
_1 _l
. I:h‘"_l.a"ﬂ_{']'ardt:LnnJ'uz'dr:“—:e_
2 2

0 0
= a=ve

n
3. (4) : We have, I=jx(sinz(sinx)+c052(c05x))dx-
0

n
I= j(r:— x)((sinz(s'm x))+cos’(cos x)]dx

0
n/2
v 2I=2n I (sinz(sinx)+casz(cos x]}dx
0
n2
= I= nJ (sin*(sin x))+ cos’(cos x)dx
0
n/2
=N I (si.nz(cosx)+cosz(si.nx))¢ix
0
mi2
= ZJ:EJ 2dx = I:ﬁ
o 2
5m/4
4. (0) : Leti= J- (|cost|sint+|sint|cost)dt
/4

w2
:I 2sint cost dt
/4

n
5n/4
+ I {(—sin[cos!)ir(si_nlcasr)}dt+j —2sint cost dt
n
2

12 Sml4
:J‘" sin 2t dt - | ™ sin2rdt=0
/4 n

5. (5) : Given, f'(x)=f(x)+J;f(X)dx

= fUx)=f1x) = I?((;):jdx
= log(f'(x))=x+4
= f'(x):e'HA =Ae* (Put & =A)

22

= f(x)=Ae"+B = f(0):A+B:4'3 i)
Also, f'(0)= fx)+ [ Fx) dx

. 2
= A" =(Ac" +B)+Iu (Ae® +b)dx

2
. c 4—
Ae* = Ac* +[TE—A]+(Ae* +Bx)}

=
2
47
= [ ; —A]+(AEZ+ZBJ+A=0
2 _p2 _ 2
= A€ +Af2+2[47£713]:0 = a=3Z¢
3 2-¢?

(4-e?)1+e%)
e2-2
ﬂx)=[4~c2 ]“ (a-e))(1+e?)
2—52 ez—2
(4-e)(1+¢%)

e“ =2

—a? e _pt
=[‘l ¢ ](2—1—&) W=D o

From (i), we have B=

J'm=[ﬁ](z)+
2-¢

2-¢° 2-¢?
= (al=-5 - [f@)]-s
6 (2): I":J;ﬂ(s'mx+casx)"*l(sinx+cnsx)'dx
ni2
=2+(n-1) I (sinx+cosx)"72(cosx—sinx)zdx
0

12 -
:2+(n—1)ID" (sin x + cos x)"2[2— (sin x + cos x)* ] dx
=2+2n-1)1, ,—-(n-1)I,= nl,-2(n-1)I, ;=2
7. (4) : We have,
x .2
i 2

a+t
0 : X
=Lim
x—=0+a+x(1—cosx)

2

:Lim*f%:j?-::l = a=4
=0 fivx [ZstZJ a

Lim -
x—0 x—sinx
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2 1
8. (2):1I= J'xzcoseczxdx Put x=y+-2— in 2" integral, we get
0
=2 12 12 1
:[—xzcmx]ﬂz+ J 2x cot xdx I=1500 j.F(x)dx*»J. F[}’Jr-)d)’
a o o 0 2
12 12
= w2 ' =1500 [ | F0)+F " dx=1500 | 3d
=0+ Lt —+2[x1n|si.nx|] —2Ilnfs'mx|dx = x **3 = X
x—0* fanx 0 ° 0 0
) r 1 ) (Using (i)}
=0-2 Lt xlnfsinx|-2-1n; =nin2 Hence, 1:1500(3)(—]:750x3:2250
- 2
. .COsSXx x
. ]-“5’-"“‘: Lt sinx =0 11. (2) : Wehave, f(x)=—
x—0t l/x x=0t _ 1 4" +2
2
X 42 417:1
. = f(a):a— and f(1-a)= i
9 () iLeti=[ (-x*)ds 42 4742
fla)+fil-a)=1
= (-« )’(x)]})—j‘(iu—x*fdxjdx)dx f@
O\ dx Now, I} = I x f(x(1-x))dx
1 ,
=0‘J-0(7(1—x4)ﬁ(*413)-.x)dx J(i-a)
1 fla)
= -28f (1-x* =D -x*)dx = | a-nfa-0e-1+xdx
1 1 fll-a)
= 28] (1-x*) dx+28[ (1-x*)dx sl
0 1 0 \ fla)
= -281+28[ (1-x*)dx = 2091=28[ (-x"dx = | a-nfa-ndx
f(-a)
1 1
o 29[ 0-x*Yde 28f (1-x*)dx I_([ﬂ) f}‘,,
bl 16 5. 41 6. = ((1-x) (x))dx— xf (1= x)(x))dx
4jn(i—x Pdx 4]’0(1—:: 6 dx i) Jied
1
: Z = i I
10. (4) : We have, F(x)+F(x+2) 3 (i) = L=hL-I = 2,=1, = I_Zzz
1
1
Replace x by x+‘i in (i), we get 1
. 12, (2) : Let I= [ [x[1+sinmx]+1]dx
F[x+EJ+F(x+1):3 -(ii) -1
1 0
From (i) and (ii), we get Fx) =F(x+1)  ..(i) = [[x[1+sinmx]+1]dx+ [ [x[L+sinme]+1]dx
= F(x) is periodic function. Y 1
1500 1
Now, consider I = J F(x)dx:lSUOIF(x)dx Now,-1<x<0 = [l +sinmx] =0
0 P and0<x<1 = [l+sinmx]=1
172 1 0 1 0 1 1
=1500| [ F(x)dx + [ F(x)dx o 1= [ldu+ [lx+1dx = [dx+ [lxldx+ [1-dx
0 172 =1 0 -1 0 0
(Using property of periodic function) =[0-(-)]+0+(1-0)=2
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13. (1) : lim

1 a+1 a+l a+l
14. (2): J-xf"(}!x)dx:x@fj@dx
2 2
11
:xf'(Zx)if(Zx)

2 4
1 . 1
jxf"(ZJc) d.x:[‘\f;zx) 7-—'!‘(:“)]
0 0

=(I@_L@]~[Ogﬂ’2]Z(EMEHDA]Q
2 4 4 2 4 4

15. (2) : Since, f(x)= -[f( )

Differentiating both sides w.r.t. x, then

f(x)—— = 2f(x)f(x)=

fx)
Integrating both sides, then (fx))* =

1
fl)=yf2x+c). But ﬁa‘x:.ﬁ'

= 1’(2+c J_

2x+¢

And fl)= J-‘-d:c

c¢=0. Then, f(x):JZ_x
s fly)=2

T
16. (8) : Let I= [xsin’ x-cos® xdx

0
n

I(TI: x)-sin (Tl: Xx)-cos (Tc x)dx

=)

= |(n— x)sm x-cos® xdx

e'—.H

n n
= Iﬂsinsx -cos® xdx —jxsi.n5 xcos® x dx
0 0
/2
= 2I= rrz_[ sin® x-cos® xdx = I = n[i El] Sn
o 119 7] 693
k=8
n/2
17. (3) : Let I, = [ x"sinxdx
0

Integrating by parts choosing sinx as the second
function, we get
/2

1, :[x"(—cosx)]glz - j. nx""Y—cos x)dx
0

n/2
=0+n I x"cosxdx

0
Again integrating by parts, we get
/2
I,=n [.7:"_l sin x|™2 — n(n—1) I X" sinxdx
o

-1
= I"=r|(§j' =n{n=-1I,_,

R.H.S. contains 7. So putting n = 3, we get
w2

3
13=3[2] -3x2], =——6 stmxdx
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3% —6lx(—cos x)+sin x|}

‘3L—6(1)-—(1t —8), which is true. Hence,n=3

b b
18. (2) : Using property J-f(x)dx:Jf(a+b—x)dx

1
1= [0-x)"0+x)"dx
-1

1
= 21:J(1+x)m(17x)m[(lfx)+(1+x)}dx
-1

1 1
= 21:2}' 1-x2dx = I=2[V1-xdx
0

/2
Putx=sin0 = dx=cos0d0 = !:2! coszedezg

mid w4 w4
= J flx)dx= I sec” xdx= ZJ sec” xdx
—T/4 -m/4

_2[tanx]m'4
20. A-r;B-q;C-s;D-p
21. A-q;B-s;C-r; D-p

cosx
(A) JCOS:‘L\ 7'[41:05 x-3
(l—sin2 x)cosx sec? xdx
(B) | ——S——4d. _sec xax
(1+Si.'l'lzx)2 * © j1+4lzmlx
(2sinx+1+3)-3
—|dx
D) j[ (.’.Jrsinx)2 ]

22. A-r; B-q; C-p; D-r
Put J;:sina. x=sin’®
J1—x =cos8, dx=sin26d0 etc.

2): flo)= x LA TR +sec? x % AGRRCHDY
4 cos? x (A) putt+2=2z (B) put3t=z
2.9 5 3 2
=secx(x - 3x +7x - x) + sec’x (C) Integrate by part (D) put 1/t =
L2
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SCHEMES AND MISSIONS

Amit Shah, Union Home Minister and Minister
of Cooperation, inaugurated a computerization
scheme for the offices of the Registrar of
Cooperative Societies (RCSs) and Agriculture and
Rural Development Banks (ARDBs) in New Delhi.
The scheme aims to modernise the cooperative
systems, fulfilling the vision of “Sahkaar Se
Samriddhi” under PM Modi’s leadership.

The Union Cabinet has recently extended the
scheme to distribute subsidised sugar to Antyodya
Anna Yojana (AAY) families for two more years
till March 31, 2026. These initiatives are expected
to significantly influence Indias economy and
facilitates access of sugar to the poorest of the poor.

The University Grants Commission (UGC)
has issued ‘Guidelines to Provide Equitable
Opportunity for the Socio-Economically
Disadvantaged Groups (SEDGs) in the Higher
Education Institutions (HEIs) and it also
recommended that all universities and HEIs
in India follow these guidelines to improve
educational opportunities for students from
disadvantaged backgrounds.

The Government of Uttar Pradesh launched
the Annual Mass Drug Administration (MDA)
Campaign from February 5 to 15. The campaign
was conducted in 17 districts of the state. The
MDA campaign involved door-to-door visits by
health workers to administer filariasis prevention
medication to the entire population, excluding
children under two years of age, pregnant women,
and those facing with serious illnesses.

The All India Council for Technical Education
(AICTE) has launched its “Support to Students for
Participating in Competitions Abroad (SSPCA)”
scheme for encouraging Indian students to
participate in global competitions and it
provides financial assistance of up to Rs 2 lakh per
student on a reimbursement basis.

PM Narendra Modi has launched “Pradhan
Mantri Suryodaya Yojana” which aimed at making
electricity bills of poor and middle-class citizens
‘zero’ while helping them make substantial gains
from the rooftops panels, installed on their terrace.

The Tamil Nadu Government has introduced
guidelines for the “Ungalai Thedi, Ungal Ooril”
(Come Look For You, In Your Village) outreach
program. It is an initiative spearheaded by Chief
Minister M.K. Stalin, aimed at strengthening
public services and scheme implementation across
the state.

Prithvi Vigyan Scheme of the Ministry of Earth
Sciences has been approved by Government of
India recently. Prithvi scheme comprehensively
addresses the five components of Earth System
Sciences: atmosphere, hydrosphere, geosphere,
cryosphere, and biosphere. This holistic approach
aims to enhance understanding and deliver
reliable services for the country.

The 10" phase of Sagar Parikrama, has been
inaugurated by Indias Fisheries Minister,
Parshottam Rupala, which focused on the
welfare of fishing communities and coastal
development.
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The cabinet of Chhattisgarh has decided to start
the “Shri Ramlala Darshan (Ayodhya Dham)
Scheme” in the state. Under this scheme, people
will get the chance to visit Ayodhya and have
darshan of Shri Ramlala. Every year around
20,000 beneficiaries will be
pilgrimage for Shri Ramlala darshan under this
scheme.

taken on a

1. Which of the following is not the feature of Shri
Ramlala Darshan (Ayodhya Dham) Scheme which
has started in Chhattisgarh?

(a) A Shri Ramlala Darshan Committee has been
formed in every district

(b) Chhattisgarh residents between 18-75 years of
age are eligible for this scheme

(c) Every year, around 20,000 beneficiaries will be
taken on a pilgrimage

(d) Disabled individuals are not eligible for this
scheme

2. Which Indian Southern state’s government has
introduced “Ungalai Thedi, Ungal Ooril” program?
(a) Kerala (b) Telangana
(c) Andhra Pradesh  (d) Tamil Nadu

3. Which of the following members were not excluded
in the Annual Mass Drug Administration (MDA)
Campaign, which was held in Uttar Pradesh?

(a) Pregnant women

(b) People having serious illness

(c) Population of above 60 years of age
(d) Children under 2 years of age

4. Which phase of Sagar Parikrama, has been inau-
gurated by Indias Fisheries Minister, Parshottam
Rupala, recently?

(a) 8" (b) o
(c) 10" (d) n*

5. Which scheme aimed at making electricity bills of
poor and middle-class citizens ‘zero'?
(a) Pradhan Mantri Suryodaya Yojana
(b) Pradhan Mantri Solar Yojana
(c) Pradhan Mantri Suryast Yojana
(d) Pradhan Mantri Suraj Yojana

76
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The government of India has been extended the
Production Linked Incentive (PLI) program for the
automobile sector by one year through March 2028.

The Uttar Pradesh Tourism Department’s Paying
Guest Scheme aims to introduce the rich culinary
heritage of Awadh to saints and visitors from
India and abroad, providing them with a unique

gastronomic experience.

6. What is the main motive of extending Subsidised

Sugar Scheme?

(a) To boost India’s economy

(b) To increase contribution of poor people in
various government’s activities

(c) To facilitate access of sugar to the poorest of
poor

(d) Both (a) and (c)

How much financial assistance is given to each
student under SSPCA scheme by AICTE?

(a) UptoRs. 1lakh  (b) Up to Rs. 2 lakh

(¢c) Upto Rs. 2.5 lakh  (d) Up to Rs. 3 lakh

8. Which of the following components does not
address by PRITHVI scheme?
(a) Atmosphere (b) Hydrosphere
(c) Geosphere (d) None of these

9. What is the vision of Scheme which was recently
launched to modernise the cooperative system?
(a) Sahkaar Se Unnati (b) Sahkaar Se Samriddhi
(c) Saath Se Samriddhi (d) Saath Se Unnati

10. Which organisation has issued ‘Guidelines to
Provide Equitable Opportunity for the Socio-

Economically Disadvantaged Groups (SEDGs) in

the Higher Education Institutions (HEIs) recently?

(a) Quality Council of India (QCI)

(b) National Institute of Educational Planning and
Administration (NIEPA)

(c) Tata Institute of Fundamental Research (TIFR)

(d) University Grants Commission (UGC)
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;".Welcome to Pi Day. It will be observed on 14 March (3/14). This annual celebration honors the
mathematical constant r, representing the ratio of a circle's circumference to its diameter.
Embrace the joy of mathematics, indulge in circular treat and join the global enthusiasm for
! the intriguing world of Pi. ference

a8t Prevevens

........................................ G\a«&

The two famous physicists in their own changed the way we see the universe share
this day, 14" March.

This year, we will celebrate 145th birthday Coincidently 14'™h March also marks the
of great German-born theoretical physicist day when the legendary scientist Stephen
Hawking passed away in 2018, after
suffering from a rare slow progressing
neurodegenerative disease for more than

and mathematician Albert Einstein.

five decades.

Stephen Hawking's Death
Albert Einstein's Birthday Anniversary !
March 14, 1879 March 14,2018
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MONTHLY TEST

DRIVE

Total Marks : 80

72

Only One Option Correct Type

If the ratio of mode and median of a distribution is
6 : 5, then the ratio of its mean and median is

(a) 8:9 (b) 9:10

(c) 9:7 (d) 8:11

The scores of a batsman in ten innings are: 38, 70,
48, 34,42, 55, 63,46, 54, 44. Find the mean deviation
about the median.

(a) 7.8  (b) 86 (c) 6.4 (d) 34

The mean and variance of 7 observations are 8
and 16 respectively. If 5 of the observations are
2, 4, 10, 12 and 14, then find the remaining two
observations.

(a) 2,6 (b) 6,8 (c) 8,2 (d) 8,4
If P(B) = %.P(AanC):% and
P(AanE):%,Lhen P(BNC) =

1 1 1 1
(a) — (b) = (c) = (d) 5

The letters of the word “QUESTION” are arranged
in a row at random. The probability that there are
exactly two letters between Q and S is

5 1
b) 2 =
(a) (b) B (c) -

14

A person writes four letters and addresses on 4

5
Q) =
()28

envelopes. If the letters are placed in the envelopes
at random, what is the probability that all letters are
not placed in the right envelopes?

11
(a) (b) .

15 23
=2 4 =
24 ) 24 - 24
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Series 9 : Statistics and Probability

One or More Than One Option(s) Correct Type
If A, B are two events such that P(A U B) > 3/4and

Time Taken : 60 Min.

lSP(Ar‘\B)SE.then
8 8

) P(A)+P(B)S% (b) P(A)+P(B)S§-

(c) P(A)+P(B) 2% (d) None of these

If the probability for A to fail in an examination is
0.2 and that for B is 0.3, then the probability that
either A or B fails, is

(a) 038 (b) 044  (c) 0.50 (d) 0.94
Two persons A and B have n + 1 and n coins
respectively, which they toss simultaneously. Then
the probability that A will have more heads than B is
(a) 172 (b) > 172 (c) <1/2 (d) >1/3

. A natural number is selected at random from the

first 100 natural numbers. Let A, Band C denote the
events of selection of even number, a multiple of 3
and a multiple of 5, respectively. Then

4 3
(a) P(An.a)_g (b) P(Bm(t):ﬁ
1 37
(©) P(CnA)fﬁ (d) P(AuBuCp5
Recipe for Success
€$To succeed in life and achieve results,
>( )~ youmustunderstand and master three
e mighty forces - desire, bellef, and
expectation.”®
=Dr. A.P.J. Abdul Kalam



11. The variable x takes two values x; and x, with
frequencies f, and f,, respectively. If o denotes the
standard deviation of x, then

@ o f _[flxl + £y ]1
hth fi+h
(b) cﬁ:i(x,—x,)1
i+ £, -
(© UZZM
fitfa

(d) None of these
12. Coefficient of range of the data 5, 2, 3,4, 6, 8, 10 is

of the form £. then
q
(a) p=2 (b) g=3
(0 p=1 (d)g=5
13. Mean of the numbers 1, 2, 3, ..., n with respective
weights 17+ 1,27+ 2,37 +3,..,n" + nis

3n(n+1) I’ +7n+2
22n+1) 2(2n+4)
n+l In+1

(c) (d)

Comprehension Type
Paragraph for Q. No. 14 and 15
Consider the series xy, x3, ..., X, whose mean is x and

variance is a”.

14. If each observation is multiplied by 15, then new

mean is
(a) 5x (b) 15x
(c) 225x% (d) None of these
15. If 5 is added in each observation, then the new
variance is
(a) o (b) & +5
(c) -5 (d) None of these

16.

Matrix Match Type
Match the following.

Column-I | Column-11 1‘

1
(P) | 100 cards numbered 1 to 100. | (1) P

[ Q) [ Find the probability that in a I

[ (R) ['If letters of the word ‘PENCIL |

19.

20.

A card is drawn from a pack of

Find the probability of drawing a
number which is a perfect square.

random arrangement of letters | (2) L
of the word ‘UNIVERSITY;, two 10
‘I's do not come together.

are arranged in random order, | (3)
what is the probability that N is
| always next to E?

[ R

P QR P Q R
(a1 3 2 (b) 2 3 1
()2 1 3 41 2 3

Numerical Answer Type

. Six dice are thrown simultaneously. The probability

that all dice show different faces is n/324. Then n is

. Five persons entered the lift cabin on the ground

floor of an 8-floor building. Each of them
independently and with equal probability can leave
the cabin at any floor beginning with the first. If the
favourable outcomes of all five persons leaving at
different floors is 21X, thenh =

In the frequency distribution of the discrete data given
below, the frequency k against value 0 is missing.
[variable(x) [ 0 [ 1 [ 2 [ 3[4 ][5
Frequency(f) | k | 20 | 40 | 40 | 20 | 4

If the mean is 2.5, then the missing frequency k
is

The mean of 5 observations is 5 and their variance
is 9.2. If three of the observations are 1, 2 and 6,
then the mean deviation from the mean of the data,
is .

®e®

Keys are published in this issue. Search now! @

heck LIf i
sELF CHEK ! c> ;'ch %O;EE;:EJD:IIYOI:&: ::?u:l?nl'esﬂamd to take the challenge of final exam.

No. of questions attempted ... 90-75% ‘ GOOD WORK ! You can score good in the final exam.
No. of questions correct ... 74-60% ‘ SATISFACTORY | You need to score more next time.
Marks scored in percentage  ...... < 60% ‘ NOT SATISFACTORY! Revise thoroughly and strengthen your concepts.
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9aersu E'

Practice questions for CBSE Exams as per the latest pattern
and rationalised syllabus by CBSE for the academic session 2023-24.

Practice Paper 2023-24 frsoomiterstior
|

(a)

()
[}
(d)
(e)
[t

This question paper contains - five sections A, B, C, D and E. Each section is compulsory. However, there are internal choices in some
qQuiestions.

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) b

passag grated units of (d marks each) with sub parts.

SECHBNIBMEETIREECHOIE EQN ESTIENE) 4. If l(3|7+2_-i—61.c) is a unit vector, then the values of

Each question carries 1 mark b are

L. IfA=[ag)=|-3 4 |andB=[bl=|1 4 9

then the value of ay, by, + a,; by, is

+
~

2 -l 23 s @ + ®
7

1 2 07 =2 © +Ja3 (d *

ﬁq—
1¥%)

I(sin 2x — 4¢*)dx is equal to

W

(a) 8 (b) 20 (c) 16 (d) 24 1 4
. 3 T d (a) Ecost—;eh +c
2. If [2 +y 3 :|=|:9 S]' then write the value
y+z x+)y
(b) -£c0521+1e3’+c
ofx+y+z 2 3
a) 10 9 c) 8 d) 7
@ ®) © @ (c) —lcoslx—gea"+c
. d 2 3
3. Ity =sec”! , then == (d) None of these
) 1-24° dx ) P
@ P (b = 6. The general soluticn of D o axe™ Vs
1-x 1-x dx
(c) ! (d) 2 - (@) e ¥=c (b) e +e" =¢
L+x 1+x © e'=e" +c d) e =¢
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10.

11.

13.

14.

If the direction cosines of a vector of magnitude 3

2 -a 2
are =,2,%,a>0, then the vector is
333
(a) 2i+j+2k (b) 2i-j+2k
(&) i-2j+2k (d) i+2j+2k
The direction cosines of the vector (2; + 2:i - fc) are
22 -1 -2 21
a) <—,—, —> b) <—,=,=>
(a) 373" 3 ®) 3 33
112 121
C) <=y = —> d — ==
(c) 33 (d) 33

Which of the following sets is convex?

(@ ((xp):F+y=1}

(b) {(x,):y*>x}

(€ {(xp: 3+ 4}’1 > 5}

(d) {(y):y22,y<4}

If amatrix A = [1 2 3], then the matrix AA' (where
A’ is the transpose of A) is

1 00
(a) 14 (b) [0 2 0
{23 00 3
() [2 31 (d) [14]
312
ax2+l,x>1
Let f(x)= 1

yx <1

Then f (x) is derivable at x = 1, ifa =

@ 32 (b) 1 © 0 !

(d) 3

. The order and degree respectively of the differential

1/4
&y (d
equation —y+( y] +x1° =0 are
dx?

dx
(a) 2and4 (b) 2and 2
(c) 2and3 (d) 3and3
Find the magnitude of (1:+ 3} ~2l‘c)x (w; + 3;:).
@9 B Bl © VB @ 3o
mx+1, ISE
If flx)= . is continuous at
sinx+n, x>—
= 2
x=—, then
2 nm
(a) m=1Ln=0 (b) m=7+l
b n
=mZr d) m=n=L=
() n me (d) m=n 3

15.

18.

Maximize Z = 3x + 2y, if the shaded region is the
feasible region.
Y4

D(0, 15)
— 3x+y=15

(a) Max.Z=10
(c) Max.Z=18

(b) Max. Z=15
(d) None of these

. Let A and B be independent events with P(A) = 1/4

and P(A v B) = 2P(B) - P(A). Find P(B).
@+ ®I @i @
5 5 5 5

7. Ifl, mand n are the direction cosines of line /, then

equation of the line (/) passing through (x,, y,, z,)
is

(a) T _y—h_z=-

I m n
o (T
I m n
© XY _y+n _zt3
I m n
(d) None of these
4 k k
If A=|0 k k| and det (A) = 256, then ||
0 0 k
equals
(a) 4 (b) 5 (c) 6 (d) 8

ASSERTION-REASON BASED QUESTIONS
In the following questions, a statement of Assertion (A)

is followed by a statement of Reason (R). Choose the
correct answer out of the following choices.

(a)
(b)
(c)

(d
19.

Both A and R are true and R is the correct
explanation of A.

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

A is true but R is false.

A is false but R is true.

Consider the system of equations,
x+y+z=1,2x+2y+2z=2,4x+4y+4z=3.

MATHEMATICS TODAY | MARCH ‘24
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20.

Assertion (A) : The above system has infinitely
many solutions.

Reason (R) : For the above system, det A = 0 and
(adj A) B = O, where

111 1
A=|2 2 2|andB=|2
4 4 4 3

Assertion (A): LetA={-1,1,2,3}and B=1{1,4,9},
where f: A — B given by f{x) = x’, then fis a many-
one function.

Reason (R) : If x; # x, = fix,) # flx,), for every
x), X, € domain, t_henfis one-one or else many-one.

SECTION B

This section comprises of very short answer type
questions (VSA) of 2 marks each

21.

22.

23.

24,

xl

Evaluate : I dx

1-x2

Let A=R-{3}, B=R-{1}and f: A — Bbe defined

by f(x):x—_i. Then, prove that fis surjective.
x—

OR

Find the value of cos™' ( _?1)+Zsin" (-?1) .

Find the interval in which f (x) = lo# is strictly
increasing. *
Find the solution of differential equation
3_dy_ ady
Y oa T ax

. Evaluate : Jxl (ax +b)"ldx

OR
Solve the differential equation
dy

+ ycotx=2cosx.
dx

SECTION C

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

26.

(2

Find the value of k, for which
—..|l+k.x— .4—kxl if —1<x<0
flx)= x ,
il if 0<x<1

x-1

is continuous at x = 0.

MATHEMATICS TODAY | MARCH ‘24

28.

29,

30.

31.

. Solve the initial value problem

lxy+yz—lx?‘%:ﬂ,y(l)=2_

OR

sin2x
Evaluate : J‘ﬁdx
a“sin” x+b" cos” x

3n/4
Find the value of j
/4

1+sinx

Find the solution of the differential equation
ylde+ (xy+x dy=0.

OR
Find the particular solution of

ln(%}=3x+ 4y, y(0)=0.

Solve the following linear programming problem
graphically.
Maximize Z = 11x + 9y
subject to constraints : 180x + 120y < 1500,
x+y<10,x,y20
OR
Find the number of points at which the objective
function Z = 3x + 2y can be maximized subject to
3x+5y<155x+2y<20,x20,y20.

Three events A, B and C have probabilities %

wnl— W=

1
and 3 respectively. Given that P(A n C)

and BN C) = L , find the value of P(C|B) and
P(ANC).

SECTION D
This section comprises of long answer type questions
(LA) of 5 marks each

32.

LetA=R-{2}and B=R-{1}.Iff: A—> Bisa
function defined by f(x)= x_—; , then show that f

.
is one-one and onto.

OR

Show that the relation R in the set of real numbers,
defined as R = {(a, b) : a < b’} is
neither reflexive, nor symmetric, nor transitive.



3.

. Find the matrix A such that

2 -1 -1 -8
1 0]A=|1 -=2|.
-3 4 9 22

Make a rough sketch of the region bounded by the
curve y = x*, line x = 2 and x-axis. Hence, find the
area of the region using integration.

. Using vectors, find the area of the AABC with

vertices A(1, 2, 3), B(2, -1, 4) and C(4, 5, -1).

OR
Find the direction cosines [, m, # of a line which
are connected by the relations I + m + n = 0,
2mn+2ml-nl=0.

SECTION E

This section comprises of 3 case-study/passage based
questions of 4 marks each with sub parts. The first
two case study questions have three sub parts (i), (ii),
(iii) of marks 1, 1, 2 respectively. The third case study
question has two sub parts of 2 marks each.

36.

Read the following passage and answer the
questions given below.

A barge is pulled into harbour by two tug boats as
shown in the figure.

y
Sy
10 A
9
8
7
6
5
4
3
2 C
1
x
T 012345678 9101112
Iy

(i) Find the vector ZE'
(ii) If ﬁ:;+2}+312 , then find its unit vector.
(iii) If @=4i+3] and b=3i+4j, then find
lal+15].
OR
If a=2i+2jandb =i+, then find |a—b]|.

. Read the following passage and answer the

questions given below.

An open water tank of

aluminium sheet of

negligible thickness, with

a square base and vertical

sides, is to be constructed

in a farm for irrigation.

It should hold 32000 I of

water, that comes out from

a tube well.

(i) If the length, width and height of the open
tank be x, x and y m respectively, then find the
total surface area of tank.

(ii) Find the relation between x and y.

(iii) Find the length when the outer surface area of
tank will be minimum.

OR
If cost of aluminium sheet is ¥ 360/m?, then
find the minimum cost for the construction of
tank.

. Read the following passage and answer the

questions given below.

In a family, on the occasion of Diwali celebration
father, mother, daughter and son line up at random
for a family photograph.

(i) Find the probability that son is at one end,
given that father and mother are in the
middle.

(ii) Find the probability that mother is at left end,
given that son and daughter are together.

SOLUTIONS
2 -1 2 3 -5
1. (b):Wehave, A=[-3 4 |[andB=|1 4 9
I 2 07 2

Here,a,=2,a,,=4,b;, =2, b,,=4

ay by +ay by =2(2) + 4(4) =4+ 16=20
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2. (a) : By definition of equal matrices, we have
x —y=1 ..(i); y=4=y=2
2y +z=19..(iii) ; x+y=5
Solving equations (i) and (iv), we get
2x=6=>x=3
From equations (ii) and (iii), we get
22)+z=9=2=5

X+y+z=3+2+5=10

_ 1
3. [b):y:secl[ 2]
1-2x

Put x =sin®

1
y:sec_l —_— :sec_l( L ]
1-2sin” @ cos20

= sec ! (sec20) =20 or y= 2sin"'x
dy 2

. - )
Taking d ti LL X, t —= .
g derivative w.rt. x, we get —— 2

(i)
...(iv)

.. 1-x
4. (a):|A-(3i+2j-6k)|=1

= |A|Vo+d+36=1= |A|29=1

= 7\1\:1:.»}\.:1%

5. (c):Let I=J-(sin2x—4e3"')dx

. 2x 4
= Isin 2xdx—4 J'es" dx=— X 2 3w
2 3

+c

6. (c): We have, d_ 2xe® 7Y
dx
2 ) " 2
= :l=2xe"' o) = e¥dy=2xe" dx
x

2
Integrating both sides, we get e’ =¢* +¢

2 2
7. (b) : We have, I=—,m=—£a.ndn=—.a>0
3 ; 3 3

We know that P + m” + n> =

4 a4 a® 8 3
= —4+—+—=1=—+-—=1=a=1
9 9 9 9 9
= a=+l=a=1 (. a>0)
Magnitude of given vector = 3
y Requi.redvec!or:3(;;—;}+§I}):2;—}+2§
8. (a) : Direction cosines of (2i +2j—k) are
2 2
V@@ + @+ J@P + @7 +1?
-1
Va7 @7 + 17
2 2 L 220
Jara+l Javast JavaerT 77 3737 3
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9. (d)

1
0. (d):A=[123]and A'=|2

3
1
So, AA"=[1 2 3][2]| =[1+4+9]=[14)
3

11. (d) : Given f(x) is derivable at x = 1.
(RH.D.atx=1)=(LH.D.atx=1)
o SOOI _ L f0)-f0)

=
x-1* x-1 x=1 x-1
— ]jmf(1+h)—f(l):“mf(l—h)—f(l)
=0  1+h-1 h=0  1-h-1
a+h)? +1-> a-m+i-3
= lim 2 |- lim 2 2
h—0 h h—0 —h
1 1
a- a—
= lim—2+2a=1=lim—2=1-2a
h—0 h h—0

= ‘:J=0:a=f
2

9

d’y (dy
2. (a): We have, dxi +(}Z) +xP =0
2 Ix

1/4 2
- [d_}] | s 4y
dx dx?

On squaring both sides, we get

1/2 2\
d_)) B RTINS
dx dx?

On squaring both sides again, we get
2 ¥
dy _[Lus, dy
dx dx?
Order = 2 and degree = 4

13. (b):Let @=(i+3j—2k)x (=i +0j+3k)

ik
=1 3 —2[=9-0)i-(3-2)j+(0+3)k=9i— j+3k
10 3

ol =yot A (-1)? £ 32 =451



14. (c) :Since, f(x) is continuous at x = g

So, lim f(x)= lim f(x)= mZ+l=sin~+n
o " 2 2

x— x—
2 2

—=n

= m§+1:l+n =

15. (c) : Let us find the value of Z at corner points of
the feasible region.

Clearly, Z(0) = 0; Z(C)=3x5=15;
Z(E)=3x4+2x3=18and Z(B) =2x5=10

Thus, maximum value of Z is 18 at point E(4, 3).

16. (b): We have, P(A) =1/4

Now, P(A w B) = P(A) + P(B) - P(An B)

=P(A) + P(B) - P(A) P(B) (. A, Bare independent)
= 1/4+ P(B) - (1/4) P(B) = 2P(B) - 1/4 (Given)

1 1 3
—+—=2P(B)--P(B
it (B) 2 (B)

= L_5pp) = pBy=2
2 4 5

17. (a) : If I, m, n are the direction cosines of the line,
then the equation of the line which passes through
(xp yp 2 is
X=X _y-n_z-a

i m n

18. (d): We have, det (A) =

(=T — R
o = =
=

Now, expanding along C|, we get
= det (A) =4(k)
But we have, det(A) = 256 (Given)
.. On comparing, we get
4k =256 = K =64 = k=18

k] =8
19. (d): The given system of equations can be written
in matrix form as

11 1]
2 2 2| yl|=|2| ie. AX=B,
4 4 4flz] 3

where A=|2 2

'S
S

1 1 1 111
Here, det A=2 2 2|=(2x4)|1 1 1
1

4 4 4 11

=8x{1(1-1)-1(1-1)+1(1-1)}=0
00 o'

Also, (adj A)B=|0 0 0of |2]|=0
oo of |3

Thus, Statement-11 is true.

However, the Statement-I is not true as the given system
is inconsistent. Here, the third equation contradicts the
first and second which are identical.

So, the given system has no solution.

20. (a):Heref(-1)=1,f(1)=1,
f(2=4,f(3)=9

Two elements 1 and -1 have the
same image 1 € B.

So, fis a many-one function.
Statement-I and 1l are true
and Statement-II is the correct
explanation of Statement-1.

——
e

2
X

21. Lell’=f dx

1-x7
Put x = sin0. Then, dx = cos0 df
I= Lo 91 cos0 do
1-sin" 0
=Jsin2 0do= %J‘(l —c0s20)d40

[ ,fl —sin® @ =cos B]

= I= l{g_lsngJ + c=le-£sin9 cosf + C
2 2 2 2

1 1
= I= 3 sin"'x - i-x\ll—x"‘ +C

22. Let ybeany arbitrary element in B, then f{x) =y

= L‘Z:), = x=3y—2,(y¢1)
x-3 y-1
3y-2
Clearly, V y €B, x= €A, thus for all y €B, there
= 3y-2
exists x €A such that f(x)=f[¥]=%=y
y- y=£
= fo)=y y-1 7

Thus, every element in the co-domain B has its
pre-image in A, so fis a surjective.

o)
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OR

Principal value of cos™ [_—IJ is ZTW and principal value
of si.n_l[j] is (_—n)
2 6

Principal value of cos”! (—71} +2sin”! [ %1]

6 3 3 3
lugx lflogx
23. = —== == -
£ = £ xz -
1- lﬂga
f(x) is strictly increasing if f (x) > 0 i.e., if >0

ie,ifl1-logx>0iflogx<lie,ifx<e
Also, f(x) is defined for x > 0
f(x) is increasing on (0, €).

24. We have, y" —d—y:xld—y=y3 :(1+x1)£
dx dx dx
= J' dx2 J-d—’;r+c=lan ly= Alﬂ +c
1+x ¥y 2y°
25. Let I= j
(rlx+b]'

Putax+b=t = dx= ld

JJ[ ﬁ'%J

1 2
=—][!—b—-—2blogt]"’c
a t

- 1 J'(t—il)

1 =
=73|ax+b-
a ax+b

where C is constant

—2blog|ax+b|]+c

OR

The given D.E. is %+ yecotx =2cosx (1)

This is a linear differential equation of the form
j—y+Py=Q,where P=cotx;Q=2cosx
x

Now, LF. = e_[de :zj:olxux - elngsinx —sinx
The solution of equation (i) is given by
yx1F.=[QxLEdx+c

= ysinx:_[lcosx-si.nxdx+c

1
= Isiandx+cz -Ecnslx+c
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1
= y= —Ecnsbr COSec X +ccosecx
This is the required solution of the given differential
equation.
26. * fix) is continuous at x =0

fim f(x)=f0)= lim_f(x)

2x0+1
Now, f(0)= =-1
ow, f(0) o1
RHL= lim f(x)=lim f(0+h)= MLJ:J'[I:?[
LHL = lim f(x)=lim f(0-h)= Jim YLKk =k “”k
x—0"
lim Vi-kh-Vi+kh thﬁ
h0 ~h ,f kh +J1+kh
i (kD)=LK
h=0 —h[1—kh + ,fl+kh]
i 2k 2k _2k _
h—0 f1-k h+\h+kh
RHL=LHL = k=-1
. . 2 _p2dr o Ay 2oy’
27. Wehave 2xy+y~ —2x dx-O:» o "
Putti = dy v+x dv
=y =
utling y = wx dx dx
dv 24y’ dv v+t
Vix—= = X—=—-
dx 2 dx 2
Ldv_lv+v2—2v_\i
dx 2
= Zjidv:jldx
¥ x
2
= -—:log\ch :_zi:log\x|+c (i)
v Y

Itis given that (1) = 2,i.e, y=2whenx=1
Equation (i) becomes -1 =0+ c=>c=-1
Putting ¢ = -1 in equation (i), we get
2x
1-log/x|
Clearly, y is defined if x # 0, and 1 - log|x| # 0
Now, 1 -log|x|=0=loglx|=1= |x|=e=>x=%¢
2x
1-log|x
of the given differential equation.

—2—x:logix\71 = y=
y

Hence, y= , where x # 0, - e gives the solution



OR
sin2x
Let I= ?dx
2.2 2 2
a“sin” x+b° cos” x
2.2 2 2
Leta sin“x+ b'cosx=t
= (a* 2sinx cosx — b*-2cosx sinx) dx = dt
= (a’sin2x - b’sin2x) dx = dt
= (a® —b*)sin 2x dx =dt

! J%dr:

= ——log|t|+C
(a* -b%) 2)G‘gl |

(a* -

= 2
= I= log‘azsm"‘xivb cuslx!+c

(@ -t%)
where C is constant

3
28, Let 1= [ X g D)
/4 1+sinx

In om ]
:J-anm a4 s
n/4 in n
1+5in( + 7.()
4 4
b b
[ [ fix)ydx= [ fla+b—x)dx

a a
fe 3n/4 (= x)dx (i)
n4 l+sinx

Adding (i) and (ii), we get

3n/4
21 =J = -
R4 1+sinx

mdx _ JMH (1-sinx)dx

2
n/4 cos” x

2
(sec” x —secx tan x) dx

3n/4 3n/4
= 2/ =m|[tan x] —[sec x]

ni4
= 2= rrj
n/4

n/4 n/4

3
= 2l=m -tanE—l - sec—n—.".ecE
4 4 4

2;:::[(—1—1)—[—5«:—6]
el 2 (0]
21:1[[—2+2JE] = 21:2I[J571]
= I=n[J2-1] .
29. We have, yzdx+(xy+x2)dy=0:>d—y= 4

xy+x°
which is homegeneous differential equation,

Put y'vx:d—yzv+xd—v
dx dx

22 2
dv_ —v"x~ dv _ —v*

. VEX—= X —=———V
dx  yyl 42 dx v+l

dv [ ] v+1 Jdv:
v(2v+1)
=3 I(l ]dv—flog|x|+logc
v

1
= log|v|—Elog\2v+l[+log]x|:logc

dx
_I?

v+l

v+l

2log|v| - log|2v + 1| + 2log|x| = 2log ¢

2 2
vx
‘:logcl =
2v+1

vix 2
= I =C [where C=logc”
g3 [where oge]

= yi= (2)’ +1 ) = x* = C{x + 2y) is required solution.
x
OR

dy
We have, In| == |=3x+4y

dx
= L =M.V = eﬂwdy =edx
dx 3x

On integration, we get — 5 ey = ET +C
For particular solution, put x=0, y = 0;

we have, -l=1+C = C=-—
4 3 12
Solution is given by

—4y 3x
AL S A Y R

4 32
30. We have, maximize Z = 11x + 9y
Subject to the constraints,
180x + 120y < 1500 (i)
x +y<10 ..(ii); xy=20 ...(iii)
Now, plotting the graph of (i), (ii) and (iii), we get the
required feasible region (shaded) as shown below. We
observe that the feasible region is bounded.

Y

»
% ans
1
co,10%,
& B(S, 5)
4
1 (10,0)
X475
« x+y=10
r [ .o]mnm,-z:sm
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Wehave corner pointsas, A(?,D].B(S, 5) and C(0,10).

‘ Corner points Value of Z=11x + 9y

3
3
B(5, 5)
C(0, 10)
Thus, Z is maximum at x = 5 and y = 5 and maximum
value of Z is 100.

25 275
11x—+9x0=—
3 3

11% 5+ 9 x 5= 100 (Maximum)
11 x0+9x10=90

OR
Converting inequations into equations and drawing the
corresponding lines.
3x+5y=15, 5x+2y=20, ie, ~+2=1, S+L=]
5 4 10
As x 20, y 2 0 solution lies in first quadrant.
Let us draw the graph of the above equations.

70 15
BT,

Bis the point of intersection of the lines 3x + 5y = 15 and
5x+2y=20,ie, B=(—,¥]

70 15
We have corner points O(0, 0), A(4, 0), B[ — ]

(o, 3). 19 19
Now, Z=3x+2y
Z(A) = 3(4) +2(0) = 12

Z(B):S(?—O ]+2(-l—5]:l2.63
19 19
Z(C)=3(0)+2(3)=6
Z has maximum value 12.63 at only one point
ie., B(E, E]
19 19
31. We have, P(4) = E,P(B): %,P(C): %

s Z(0)=3(0) + 2(0)=0

Also, (AN C) = % and (BN C) =

1
4
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P(CNB) _1/4_3

P(B) 1/3 4
and, P(ANC)=P(AUC) =1 - P(AUC)
=1-{P(A) + P(C) - PLANC)}

2 11 7 3
=l-|-+———|=l-—=—
(5 2 5] 1010
32. Here, f: A — Bis given by f(x):x—_;,
x—
where A=R-{2}and B=R - {1}
Let flx;) = fix,), where x;, x, € A (ie, x; # 2, x, # 2)
-1 x-1

P(C|B) =

.rl—z_x1—2
= (nq-Dx-2)=0-2)(x-1)
= 520 X+t 2=xx X - 2%+ 2
= -2y -x,=-x-2 = x; =x, = fisone-one
Lety e B=R-{l},ie,y € Rand y# 1 such thatfix) =y
g=y=:n(x—2)y=x—1
x-2
= xy-2y=x-1=xy-x=2y-1
2y-1
y-1
2y-1
2y-1 , !
Y- Y-
Now, f(x)=f| — |[=5——
di f[y-l] -1,

= xy-1=2y-1= x=

y-1
Zyml-y+l
2y-1-2y+2 1 4
2y-1
fix) =y when x= z € Afasy=1)
Hence, fis onto. =
Thus, fis one-one and onto.
OR
Given relationis R = {(a, b): a < b}
Reflexive: Leta e R . aRa=a<a®
butifa < l,thena € @

1 2 1 1 1

For example,a= - =>a = —so,— € —
2 4 2 4

Hence, R is not reflexive.

Symmetric: aRb = a< b’ if bBRa = b<a’

But b < 4’ is not true

. aRb =5 bRa

l"—oremmple.a=2.i:ﬂ=5,then2552 but 5 < 2% is not true.

Hence, R is not symmetric.

Transitive : Let a, b, c€R

Consider aRb and bRec

aRb=> a<bandbRc=>b<c® = a<c' =+ ake

For example,ifa=2,b=-3,c=1



aRb=2<9;bRc = -3<1;aRc=2<1isnot true.
Hence, R is not transitive.

2 -1 -1 -8

33. Giventhat,[ 1 0]A=|1 =2

-3 4 9 22

2 -1 -1 -8

LetX=[1 0 and Y=[1 =2
34k ER

As order of X is 3 x 2, then A should be of order
2 x 2, so that we get Y matrix of order 3 x 2.

Leta=|® ?
E7cd

2 -1 -1 -8
a b
Now, | 1 0 [ ]= 1 =2

c d
-3 4 22
2a—c¢ 2b-d -1 -8
=| a+0 b+0 =1 -2
—3a+4c -3b+4d 9 22

On comparing the corresponding elements, we get

2a-c=-1 ..(1);2b-d=-8; ..(i);a=1 -..(iii)
and b=-2 -(iv)
Substituting a = 1 in equation (i), we get
¢ =3 and substituting b = -2 in (ii), we get, d = 4
So A= 1 =2
R R
34. The graph of given region is;
X'—‘:7—6—5—4-3 4-1? 1 23 456 7=x
-2
-3
-4
4

¥
The points of intersection of the parabola y = x* and the

line x = 2 is given by
y=23=4

So, point of intersection of the curve y = x” and x = 2 is
(2,4).

2 37?
Required area = [x’dx = il
0 3

35. Here, AB=(2—1)i+(-1-2)j+(4— 3k
=i-3j+k
and AC=(4—1)i+(5-2)j+(-1-3)k

=3i+3j-4k Qes-1)
o o
Piok
Now, ABxAC=|1 -3 1
3 3 4
. ) " A B
=i12-3)-j4-3+kG+9) (.23 @-14)
=9i+7j+12k

Also, | ABx AC|= 02 +77 +127
= o1+ a9+ 144 =272 (i)

Since, area of AABC=% |ABx AC|
= %JZM $q. units [Using (i)]
OR

Given,l+ m+n=0 (1)

and 2mn+2ml-nl=0 (i)

From equation (i), we get n= - (I + m)

Putting n = - (I + m) in equation (ii), we get

2m{I+m)+2ml+(+m)l=0

=> 2ml-2m+2ml+P+ml=0
Peml-2m’=0

= I
2
- (-
m m

1 -1x f1+8 143

[Dividing by m’]

1,-2

m 2 2
Case I : When i =1, inthiscasem =1
n

From equation (i), we get
2l+n=0 = n=-2]
l:m:n=1:1:-2
Direction ratios of the line are 1, 1, -2.
Direction cosines of the line are
1 1

+ o f
JOP P+ 27 Jup £ 0P + 2
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T i, L 2 e L L 2
2 v+ (<27 V6 V6 V6 o e Ve

I
Case Il : When — = -2, in this case, | = -2m
m

From (i), weget-2m+m+n=0 = n=m
I'm:n=-2:1:1
Direction ratios of the line are -2, 1, 1.
Direction cosines of the line are

_ 2 1
I 2 e
N 1

Je22 v s
R I N R S
R AN N 6" V6 6

36. (i) Here, PV.of A = 4i +10] and PV. of C=4i +2]
L AC=(4-4)i+(2-10)j =-8]
(i) Here, d=i+2j+3k
o lal=vi? 422+ =ira+9=411

aod 2k 1. 2.3
Vie Vie e Vs
(iii) We have, d =4i+3jandb=3i+4]

o lil=va? +3? =T6s9=425=5
and |bl=y3? +4% =916 =425 =5

Thus, ldl+[5l=5+5=10
OR

d

E=2?+2}:mdl;=;+}
G-b=it+] - la=bl=Vi2+12 =42
37. (i) Since, the tank is open from the top, therefore

the total surface area is
= (Outer + Inner) surface area

=2(x % x + 2(xy + yx)) = 2(x> + 2(2xy) = (2" + 8xy) m”
| T
1-‘“’

«—m— &
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(ii) Since, volume of tank should be 32000 I.
x) m*=320001=32m’ [ 1litre = 0.001 m’)
So, xy=32
(iii) Let S be the outer surface area of tank.
Then, S = O+ 4xy

= sm:;hu-%:;hﬁ [+ Py =32]
x= X
ds 128 d*s 256
= Z=ox——and —=2+2
dx xl de 3

ds
For maximum or minimum values of S, consider I =0

128
n=5 = =64 = x=4m
X
d’s 256

Atx=4, —2:2+—3:2+4:6>0
d. 4

S is minimum when x = 4
OR

Now as x’y = 32, therefore y = 2. Thus, x = 2y
Since, surface area is minimum when x = 2y, therefore
cost of material will be least when x = 2y.
Thus, cost of material will be least when width is equal
to twice of its depth.
Since, minimum surface area
=X +axy=4"+4x4x2=48m’and
Cost per m” = T 360

Minimum cost = T (48 x 360) = ¥ 17280

38. Sample space is given by
{MFSD, MFDS, MSFD, MSDF, MDFS, MDSF,
FMSD, FMDS, FSMD, FSDM, FDMS, FDSM,
SFMD, SFDM, SMFD, SMDF, SDMF, SDFM
DFMS, DFSM, DMSF, DMFS, DSMF, DSFM}
n(s) =24
(i) Let A denotes the event that son is at one end.
n(A)=12
And B denotes the event that father and mother are in
middle.
n(B)=4
Also,n(AnB)=4
P(ANB) 4/24
P(B) 4/24
(ii) Let A denotes the event that mother is at left end.
n(A)=6
And B denotes the event that son and daughter are
together.
n(B) =12
Also,n{AnB)=4
P(AnB) 4/24

.. P(A|B)= 4 1
’ T P(B) 12/24 3

- P(A|B)=

L 4



MONTHLY TEST

DRIVE

Total Marks : 80

Only One Option Correct Type

One ticket is selected at random from 50 tickets
numbered 00, 01, 02, ... , 49. Then the probability
that the sum of the digits on the selected tickets is 8,
given that the product of these digits is zero, equals
(a) 1/14 (b) 1/7

(c) 5/14 (d) 1/50

A pair of fair and ordinary dice is rolled
simultaneously. It is found that they show different
outcomes. The probability that the sum of the
outcomes will be either 6 or 10, is equal to

(a) 1/5 (b) 1/6 (c) 173 (d) 2/3

If P(A) = 0.1, P(B|]A) = 0.6 and P(B | A) = 0.3, then
P(A|B) is equal to
(2) 2711 (b) 4/11 (¢} 7M1 (d) 9/11

If A and B are independent events associated to
some experiment E such that P(A° M B) = 2/15 and
P(A N B) = 1/6, then P(B) is equal to

(a) 1/6 or 1/5 (b) 1/6 or 4/5

(c) 4/50r1/5 (d) 4/5 or 5/6

For A, B and C the chances of being selected as
the manager of a firm are 4 : 1 : 2 respectively. The
respective probabilities for them to introduce a
radical change in marketing strategy are 0.3, 0.8
and 0.5 respectively. If the change does takes place,
find the probability that it is due to the appointment
of B.

(a) 6/15 (b) 4/15 (c) 1/15 (d) 8/15

A letter is to come from either LONDON or
CLIFTON. The postal mark on the letter legibly
shows consecutive letters “ON". The probability that
the letter has come from LONDON is

(a) 12/17 (b) 13/17

(c) 5/17 (d) 4117

Series 9 : Probability

~

Time Taken : 60 Min.

One or More than One Option(s) Correct Type

Aand Bare two independent events. The probability
that both A and B occur is 1/6 and the probability
that neither of them occurs is 1/3 . The probability
of occurrence of A is

(@ 172 M3 (o) U4 (d) 1/6

A lot contains 50 defective and 50 non defective
bulbs. Two bulbs are drawn at random one at a time
with replacement. The events A, B, C are defined as
the first bulb is defective, the second bulb is non-
defective, the two bulbs are both defective or non
defective, respectively. Then

(a) A, B, C are pairwise independent

(b) A, B, C are pairwise not independent

(c) A, B, C are independent

(d) A, B, C are not independent

There are three coins C,, C, and C;, C is a fair
coin painted blue on the head side and white on
the tail side. C; and C; are biased coins so that the
probability of a head is p. They are painted blue on
the tail side and red on the head side. Two of the
three coins are selected at random and tossed. If the
probability that both the coins land up with sides of
the same colour is 29/96, then the possible value(s)
of p can be
(a) 1/8 (b) 3/8

(c) 5/8 (d) 7/8

1
. Let X and Y be two events such that P(X/Y)= 2

1 1
P(Y/X)== and P(XNY)= r Which of the
following is(are) correct?
(a) PXUY)=2/3
(b) Xand Y are independent
() Xand Y are not independent

d) PXnN=13
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11. A wire of length a units cut into three pieces, the
probability that three pieces form a triangle is

(a) 1/3 (b) 2/3 (c) 1/4 (d) 1/2

. Which of the following is/are true?

(a) A and B are two independent events. If the
probability that both A and B occur is 1/12 and
the probability that neither A nor B occurs is
1/2, then P(A - B)=1/6. (Given : P(A) < P(B))

(b) A fair coin is tossed repeatedly. If the head
appears on the first three tosses, then the
probability that the tail appearing on the fourth
toss equals 1/2.

(c) If the letters of the word “FREEDOM”
are written down at random in a row, the
probability that no two E’s occur next to each
other is 6/7.

(d) For two given events A and B, P(A) + P(B) - 1
< P(ANB) £ P(A) + P(B).

13. Let us define the events A and Bas
A': An year chosen at random contains 29 February.
B : An year chosen at random has 52 Fridays.
If P(E) denotes the probability of happening of
event E, then
2

(a) P(B)== ) PBy=2
7 28

1

o

= _2 5
c) P(A|B)=-= (d) P(A|B)=—
: ! 5 | 23
Comprehension Type
Paragraph for Q. No. 14 and 15
In a class of 10 students, probability of exactly i students
passing an examination is directly proportional to i".
Then answer the following questions:
14. The probability that exactly 5 students passing an
examination is
(a) /11  (b) 5/77  (c) 25/77  (d) 10/77
15. If a student is selected at random, then the
probability that he has passed the examination is
(a) 1/7 (b) 11/35
(c) 11/14 (d) None of these

Matrix Match Type

16. Sixteen players S, S5, ..., $)6 play in a tournament.
They are divided into eight pairs at random. From
each players a winner is decided on the basis of a
game played between the two players of the pair.
Assume that all the players are of equal strength.
The probability that

Column-I

JColunmJ.I |
8/15

(P) | The players S, is among eight (1)

winners

(Q) |Exactly one of §; and S, is (2)
among eight winners

.(R) .Both §1 and S, are among the‘ (3)
| eight winners

7/30

1/2

P Q R

(a) 3 3 2

(b) 2 2 3

(c) 1 2 3

(d) 3 1 2
Numerical Answer Type

17. In a sequence of independent trials, the probability
of success is 1/4. If p denotes the probability that the
second success occurs on the fourth trial or later
trial, then the value of 32 pis

18. An urn contains six white and four black balls. A
fair die is rolled and that number of balls are drawn
from the urn. If the probability that the balls selected
are white is p, then the value of 15p is

19. The probability of at least one double-six being
thrown in n throws with two ordinary dice is
greater than 99 percent. The least numerical value
of nis

20. A sample of size 4 is drawn with replacement
(without replacement) from an urn containing
12 balls, of which 8 are white. The conditional
probability that the ball drawn on the third draw
was white, given that the sample contains 3 white
balls is 3/s, where s is equal to, ®®
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