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PRACTICE PAPER

1.

Exam Dates

Session-2
Between 4" April and
15" April 2024

—2024—— <O

SECTION-A (MULTIPLE CHOICE QUESTIONS)

Let z be a complex number satisfying

|z + 16| = 4|z + 1|.Then

(a) |z =4 (b) |z|=5

(c) |z =6 (d) 3<|z]<68
IfF(1+x-2" = ag+ aix + a® + ...+ a xS, then
the sum a; + a3 + a5 + ... + a;5 is equal to

(a) -2 by 27

(c) 28 (d) None of these

Let g(x) = 1 + x - [x], [x] is the greatest integer not
-1, x<0

greater than x. If f(x)=40, x=0, then forall x,
1, x>0

Sflg(x)) is equal to

(@) x (b) 1 () fix)  (d) glx)

If m and M are the least and greatest values of
(cos' )% + (sin"' x)%, then M—m =

o’ s T 3
(a) 3 (b} Y (c) T (d) =
The domain of f{x) = 4—3xz +]0gm(:)c3 —x) is
(@) (1,2)

(b) (-1,0)u(1,2)

(c) (1,2) W (2,=)

(d) (-1,0)u(1,2) U (2,)

In a triangle ABC, AD is altitude from A. If

abc

b>¢, C=23"and AD= = then B =

3
=
(c) 117°

(a) 107° (b) 97° (d) 113°

The number of positive integers, which can be
formed by using any number of digits 0, 1, 2, 3,
4, 5 using each digit not more than once in each
number, is

(a) 1600 (b) 1620 (c) 1630 (d) 1720

The sum of four numbers in A.P. is 48, and the product
of the extremes is to the product of the two middle
terms is 27 to 35. The largest term of the A. P. is

(a) 10 (b) 12 (c) 14 (d) 18
1
Evaluate: lim(cosx+a sinbx);
x—=0
@a (ab (O ® (@)

. 'The line L given by %+ % =1 passes through the

point (13, 32). The line K is parallel to L and has the

equation L % =1.The distance between I and K is
c

1
@ Ji7 o) JTls © J% « %

. Thelines 2x — 3y = 5 and 3x — 4y = 7 are diameters

of a circle of area 154 sq. units, then the equation
of the circle is

(@) X+y*+2x-2y=62

(b) L+y +2x-2y=47

(€ P4y -2x+2y=47

(d) 2+y*-2x+2y=62

. The line passing through the extremity A of the

major axis and extremity B of the minor axis of the
ellipse x” + 9y = 9 meets the auxiliary circle at the
point M. The area of the triangle AMO is

31 29 21 27
Ay 2 S @ E
(@ b= ©L @

10 10
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13.

14.

The mean and variance of 5 observations of an
experiment are 4 and 52 respectively. From
these observations three are 1, 2 and 6 and
A = |x; - x| + 8, where x, and x, are remaining
observations. Then number of solution of equation
10-x*-2x=Aare

(@ 1 (b) 2 (c) 3 d) 4

If the letters of the word NALGONDA are arranged
in arbitrary order, the probability that the letters G,

O, D appear in that order is
1 1 1
L owm = L
@ 6 & 24 Q 120 @ 10
. Let A:[Z 2:|and B:[O 1]_ Consider the
2 2 10

following statements.

(S):(A + B’ = A> + 2 AB + B’ for the given
matrices.

(S,) : AB = BA for the above matrices.

Then

(a) Both (§;) and (S;) are true

(b) only (§,) is true

(c) only(S,) is true

(d) Both (S,) and (S,) are false

. The function f{x) = [x2] - [x]z, Vx € R is defined for

[-1, 0] also,where [-] denotes the greatest integer

function, then

(a) flx) is continuous at the end points of the
interval [-1, 0]

(b) flx) is not continuous at the end points of the
interval [-1, 0]

(c) flx)is continuous only at x =0

(d) None of these

2
12x-1, -1<x<2
17. Iff(X)={3I e ¥ then
37-x, 2<x<3
(a) flx)is increasing on [-1, 2]
(b) flx) is continuous on [-1, 3]
(c) f'(2) does not exist
(d) All of these
= ST
18. Ifjm—cmn:b::axi'b]ug & +
tanx —3tan3x \E+tanx
then
(a) a=Lb=+3 ) a=1,b=-+3
1 1 5
(c) a=1,b=—+ () a=-,b=—x
NEY 27 43

1]
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19. Let A= j sin® xcos* xdx and
-n12
/2
B= I sin® x cos® xdx, then
(@) A=B (b) A= —~
N T 1024
(c) B= m (d) B= .
1024 2048

20. The area bounded by the curve y = x|x|, x-axis and

the ordinates x = 1, x = -1 is given by
(a) 1/2 sq. unit (b) 1/3 sq. unit
(c) 2/3 sq. unit (d) 1 sq. unit

SECTION-B (NUMERICAL VALUE TYPE)

21.

[
[

Attempt any 5 questions out of 10.

If x%=x2+yA2, y(1) = 1, then y(2) equals

t i, ¥, w besuchthat i+ ¥+ w=0.
|i#|=3,|¥]|=4,|%|=5, then
w+ W-ﬁ' is equal to

. If the shortest distance between the straight lines

3(x-1)=6(y-2)=2(z-1)and4(x-2)=2(y-A)=(z-3),
1
A€ Ris , then the integral value of A is equal
T 8 q]

to .

24. Of the three independent events, E;, E, and E;

26.

the probability that only E, occurs is «, only
E, occurs is B and only Ej occurs is Y. Let the
probability p that none of the events E;, E, or
E; occurs satisfy the equations (ot - 28)p = off
and (B - 3y)p = 2fy. All the given probabilities
are assumed to lie in the interval (0, 1). Then
Probability of occurrence of E;

Probability of occurrence of E; o

1
LI f(x) :(1()05 —.\.m)ﬁ , then the value of

1
zl—oﬂﬂlt]24)) is .

Suppose F, and F, are the foci of the ellipse

§+§:]. P is a point on ellipse such that
PF, : PFy = 2 : 1. The area of the triangle PF, F, is
$q. units.



27. Ifb2—4ac50(wherea=0anda.b.c,x.ye R)
satisfies the system:ul+x(b—3)+c+y=0and

ay2 +y(b - l)+c+:’nc:(It,thenthevaluenfZ is
X

28. Let X be the set consisting of the first 2018 terms
of the arithmetic progression 1, 6, 11, ... ,and Y
be the set consisting of the first 2018 terms of the
arithmetic progression 9, 16, 23, ... . Then, the
number of elements in the set XU Yis

29. Let a and b respectively be the points of local
maximum and local minimum of the function
fix) = 2% - 32 - 12x. If A is the total area of the
region bounded by y = f(x), the x-axis and the lines
x=aand x = b, then 44 is equal to

30. Let A & B are two matrices of order 3 x 3 where

1 3 A-3 3 2 4

A=(2 -1 1 |[&B=|3 2 5| if A is a
3 2 1 21 4

singular matrix, then trace (A + B)equals _____

1. (a): Wehave, |z+ 16/ = 16|z + 1|

= (z+16)(Z+16)=16(z+1)}Z +1)

= 2Z+162+16Z +256=162Z +16z+16Z +16

= zZ=16=z|’=16=|z|=4

2. (a) : Putting x = 1, x = -1 in the given equation, we
get

(@g+ay+ag+..+a)+(a+az+..+a;5)=0 ..(i)
and (dg+az+ @y + m+aig)— (@ + a3+ +as) =20 ()
Subracting (ii) from (i), we get

1
ay+as+ast..+ a15=5(0—28) = ?(28) =-2

3. (b):glx)=1+x—-
- g(x)>0forallx

[x]=1+(x-[xPD=1>0
= flgx)) =1 forall x.

4. (a): (ms’l Jc)2 + (sin’l x)"

= (cos_1 x+sin”! x)z _2sin xcos' x

:fi-zm“ x L sin!x
4 2

= 2[(5'111_l x)z —E sin”! x+£:|
2 8

b
‘f[Jz')'s
T n s
M= f(-1)=2 -_ =
s (-2-2]2 ) -
% s m_ﬁ-i;
8 8
5. (d):The domam of the first term is R —

Domain of second term exist if x* — x > 0

-2, 2}.

= x(x+1)(x-1)>0 =5
x€(-10)U(1L,=) L
The desired domain is the intersection of the above
two sets, (-1, 0) U (1, 2) U (2, =)
abc

b -
= sinB(t' - =ab
= sin B (sin® B - sin®* C)

6. (d):csinB=AD=

=sin Asin B
= sin(B+C)sin(B-C)

=sinA=sin{B+C) 5 2
sosin(B-C)=1
= B-C=90° = B=90°+C

= B=90°+23°=113°

7. (€) : Number of 1 digit numbers is 5.

Number of 2 digit numbers is 5 - 5 = 25

Number of 3 digit numbersis5-5-4 =100
Number of 4 digit numbersis5-5-4:3 =300
Number of 5 digit numbersis5-5-4-3-2 =600
Number of 6 digit numbersis5-.5-4:3:2.1 =600
The desired number = 5 + 25 + 100 + 300 + 600 + 600

=1630

8. (d):Letthe APbea-3d,a-d,a+d,a+3d
The sum of the terms =48 = a =12

(12—3d)(12+3d)_£
(12-d)12+d) 35

= 35(16-d) =3 (144 )

= dF=4d=%2

. The numbers are 12 -6, 12 - 2,12+ 2, 12 + 6 or

12+6,12+2,12-2,12-6=6,10,14,18 0r 18,14, 10,6

. Largest term is 18.

9.(d): 1i.m (cosx+as'mbx)ux (1" form)

cosx+asmbx 1
=exp lim ———

x—>0 x
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s
; 2sin’ =
.| asinbx 2 ab
= exp lim | ——-——= | =¢
x>0  x x

10. (c) : The slopes of L and K are equal.

s _—b=_—3=>bc=15
5 c
L contains the point (13, 32)
5 E+2:1=:u 2:_—8:» b:-Z(),c:_—s
5 b b 5 4
Land Kare4x-y=20and4x-y=-3
23
The distance between them is F

11. (c) : Thelines 2x - 3y =5and 3x - 4y = 7 meet at the
centre (1, -1).

Area=gr2=154=> r=7
~ Thecircleis (x- 1)+ (y + 1)* =49
or xz+yz—2x+2y=47.

6 2
12. (d) : We have, "? + YT =1= A=(3,0),B=(0,1)

TheIineA,B;§+ % = | meets thecircle x* + y* = 9 at M.

0, 2
x2+[1—i)2=9 = —x-Z_g=0
3 3

9
= 572 3x-36=0= x=-2 ,-2
5775
ME(—Q,g]
575
30
1| 12 2
Area of AAMO = — |-— 2 =—75q.u.nits.
2[5 5 | 10
0 0 1

13. (a) : Mean (X) = 4, variance =5.2
Let xy, x; be the remaining values.

1+2+6+x +x;

Mean, X = 5 = x+x=11 (i)

P42 46 422422
Variance, 0 =52= — = 0 TAFH _op

5

= 242l =65 i)
= |y -xl=3
Now, A=|x; - x| +8
= A=1l = 10--2=11

= (x + 1)* = 0, one solution

12
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14. (a) : We have, the letters G, O, D, N, N, A, A, L.

8] 5! 8!
.. Required probability = ([3 ]ﬁ ]+ (ﬁ ]

1 1

TR

2 2][o 1

15. (a) : Here, AB = 2 2i1 o
0+2 240| [2 2
“lo+2 2+0] |2 2

0 1)2 2 0+2 0+2] [2 2
AndBA=1, ofl, 5 ’[zm 2+n]’[z z]
Thus, AB = BA.

Consequently, (A + B)> = A> + AB+ BA + B?
=A*+AB+ AB+ B = A* + 2AB + B*.
16. (b) : Checking continuity at x = -1
Now, fi-1) = [(-1)’] - [-1]?
=[1]-(-1=1-1=0
R.H.L.= lim‘([xz]—[xlz)=0—l=—l
x2—=-1

So,fi-1)#R.HL.

Continuityat x=0

fO)=[(0]-[0/=0-0=0

LH.L.= lim ([¥*]-[xP)=0-1=-1
x=0

So, f0) = LH.L.
Hence, the function is not continuous at the end points
of the interval [-1, 0].

17. (d): Since, Tim f(x)= lim f{(x)=f(2)
x-2 x—-2"

So, flx) is continuous at x = 2.
Hence, flx) is continuous on [-1, 3].

Also, (LH.D. atX=2)={£(3xz +12x—l)} =2

at x=2

and (R-H.D. atx:2):{%(37—x)} =-1

at x=2

Clearly, f(x) is not differentiable atx = 2.

So, f'(2) does not exist.
6x+12, -l<x=<2
Now, f"(x)=
-1, 2<x<3

Clearly, f'(x) > 0 forall xe [-1, 2]
So, flx) is increasing on [-1, 2].



18. (c) : We have, 3(:0t3x——colx
an x— 3 tan3x

tanx
_ tan3x _ l—3tan2x_ -8 43
T, 3tan3x ) 3_ifane I
tan® x| 1— tan"x 3—tan"x
tan x

Thus, required 'Lmegra]

-8
I= x = dx+3x+C
j[3 tan® x ] '|-(3—tan2 x)

Putting tan x = t = sec’xdx=dt

Dodee
seczx l+1‘2
j +3x+C
(1+t )(3 i )
= I= ]dt+3x+C
312 1+8
S+t
= In-2:—ilo 2tan () +3x+C
25 ng'—
= I=- “|+x+C
\{_ J— —tanx
J_ tanx +c
J- J-+tanx
1
v oa=1b= 4
V3
ni2

19.(d) : A= I sin® x cos* xdx

-T2
n/2

=2 J sin® x cos* xdx

( [ feodx= zj Fdxif f(—x)= f(x)

= Znoj-z sin® [g - x)cos‘ (g - x]dx
[ jf(x)dx :if(ﬂ—x)dx]
0 o

/2 ni2
A=2 I cos® xsin? xdx=2B :ZJ cos”™ xsin” xdx
0
Here, m=8,n=4
. m+n=12

Log on to test.pcmbtoday.com

_,[@s30e ] n_7n

12:10.8-6-42| 2 1024
A=2B= Ll
1024

20. (c) : Let A denotes the required area. Then,
y=xx

A= j-x|x|a‘.x‘
-1 l
d.x+_[x2dx
0

J-

0
= A= Ix|x|dx
-1

+j x|x|dx=
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21. (2) : Given Q—l};:( _3] J’=L and ze Y
dx x

=

* Bep Y+P
_J'ld, o 1 o P
LE=¢ * =e‘“=; P(El)_OTP_HY
Now, general solution is given by P(E;) Y - P
Y+r o
Yo 21 y__ .2
;J(x_;);dx:;fjﬁrlc Again, (o - 2B)p =B ; (B - 3y)p = 2Py
Asy(1)=1,C=-2 We have, ap = B(a + 2p) and 3yp = B(p - 2y)
o (1+2p
b4 2 From above, —
—=x+—-2 =x*-2x+2
x * x =2 * 3y p-2y
Hence,y(2)=(2)2,2(2)+2=2 - a+2p:p—2'y - 1+2P P 2
. i _IZ* B, o 3y o 3y 3
22.(25): 0=|a+v+wl =(H+7+W)(T+v+ W) 5_p 2 S:E_ﬁ_P
=|af +|vP +|wf +2 (¥ + 77 +w-id) 3 3y o Ypu
1 1+5
= |55 4504 weal= (32 4 4% +52
-7 + 5%+ g 2(3 +4° +5%) - 6(1+£]=1+£ Yoo P(E1)=6
=|-25]= ¥ b P(E;)

23. (3): Let L, ("—Zn_u_g, R=2i+j43k 25 (1):fiftx)) = (100° - (Rx))'%1/10

ey, -3 L) =[1005_(1005_ O _

Ly ——=—=— Fz=;+2}+4fc
! 2 4 - Af1024) = 1024 = - S f(fa02a)=1
Now, shortest distance = Projection of d on ;i X7, 2 5 N
|a-( x7)| 26. (4):ez=l—a—2=l—5=§=ae—T
17 xR FF=245
1 A-2 2 also  PF, + PF; = 6 and PF, = 2(PFy) (given)
Now,lﬁ.(?,xfz)|=? ; ::;14_51| e

= PF,=2and PF, =

and |7 7| =38 Since (PF,)* + (PF))*

o L _lu-s =(FFy)
Bz s = /P=90°

= |14-50=1=>14-51=1

Area:“z;zz&lsq.um’ts

13
or 14-5L=-1 - b= —ori=3 - .
5 27. (3) : Given equations are

Integral value of k. = 3 @ +bx+c=3x-y -0
24. (6) : Let x, y and z be the probabilities of E,, E, and ayz+b{+c:y—3x A8
Now, b* - dac<0

E;. Then

5y (1 B == DL = P L= (i) = 4 af+bx+csl)andayz+by+csﬂ
L —yl -zl 70"’1}}( _f ~A=BAl -1 -y =y . 3x-y<Oandy-3x<0

50, (1-x)(1-p)(1-2)=p = 3x=y
On dividing, we get, é:% x:uqu. :% =3

(14] MATHEMATICS TODAY | APRIL 24



28. (3748) : Here X ={1, 6, 11, ...., 10086}
and Y =1{9, 16,23, .., 14128}

The intersection of X and Y is an A.P. with 16 as first

term and 35 as common difference.
The series becomes 16, 51, 86, ....
Now, k% term = 16 + (k — 1) 35 < 10086
ie. k Sw

35
. k < 288 (as k is to be an integer)
aAXuN=nX)+nY)-nXnNnY)
n(X U Y) = 2018 + 2018 - 288 = 3748
29. (114) : Wehave, flx) = 2x - 32 - 12x
= flx)=6x"-6x-12=6(x-2)x+1)
Now, f(x)=0 = x=-1,2
and f"(x)=12x-6
=f"2)>0 = b=2
and f(-1)<0 = a=-1
Consider, f{x) =0

= x(2x*-3x-12)=0

o x=p,2EVI0S
Now, 2=nih>, 4105 <-1 and 34105 4105 >2

The only root lying between -1 & 2 is x = 0.

0
Let, 4, =|[ (22’ -3¢ —12x)dx
-1
4
=|:x——x]—6x2I =|0—[l+1—6)‘
2 . 2
:6—2:2 sq. units and
2 2

0w

9 57
. A=A +A; =24+ E=7 5q. units

Ay =

2
J'(Z.!c3 —3x? —12x)dx
0

=[8-8-24[=24

= 4A =57 x 2 =114 sq. units

2

]

1 3 A-3
30. (10) : - A=|2 -1 1 |is a singular matrix
3 2 1
~o|Al=0
1 3 A-3
= |Al=|2 -1 1 |=0
3 2 1

=1-3)-3(-1)+(A-3)(7)=0 = A=3

1 3 0 3 2 4 4 5 4
A+B=|2 -1 1[|+|3 2 5[=|5 1 6
3 21 21 4 535

o trace(A+B)=4+1+5=10

Samural Sudoku puzzle consists of five overlapping sudoku grids. The
standard sudoku rules apply to each 9 x 9 grid. Place digits from 1 to 9
| in each empty cell. Every row, every column and every 3 x 3 box should
«contain one of each digit.

17h-pmhh-auhnm
6 olsf3| |7 4 5 6
6 ols| |3
2 4 &
6 8 1 g[5]9
7 6 9 s[1 3
1]8/s5[9(3 5 o9| (87
2] |3 152 1 8
4 T 17| Ts 8
9 8|4 ol T4 4] |9
63/ 7] | 5
4 9
s | 7/4l2
1] |8 2] [1 2|1 3
3 1 7| 2
9 84 1] s
5|6 |4 9 2|s]7]34
8 AE 8 8 7
1/9[8] [s]2 2[1] Jo] Ts
1 1 2
6| |7la 6| |3
2 4]9 7 3| [8]4]5 2

Readers con send esp post us nplete ‘

| oddress. Winners’name with their
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BITSAT 3

16

The minimum value of |z + 1| + |z - 2| is equal to
() 1 (b 2 © 3 (d) 4 9.
Three unequal positive numbers a, b, ¢ are such that
7b 2a
, b, G.P. while I 1 !
o O
are in A_P. Then a, b, ¢ are the lengths of the sides of 10
(a) an isosceles triangle :
(b) an equilateral triangle
(c) ascalene triangle
(d) aright-angled triangle
The number of 3-digit numbers of which at least |,
one digit is 2, is
(a) 251 (b) 252 (c) 270 (d) 271
Let (x + 10)50 +(x- 1())50 =dg+ax+ azxz ot
asox™", for all x € R; then % i equal to
A
(a) 12.00 (b) 12.75 (c) 12.25 (d) 12.50 12
A card is drawn from a well-shuffled standard
deck of cards, What is the probability that the card
drawn is either an ace or a jack or a king?
4
W2 ®E ol @
13 13 52 2197
Find the domain of the function,
“+1
(x)=5——
5 x* —3x+3
(a) R-{1,2} (b) R-{1,4}
(c) R (dy R-{1} 13.

If 49" + 16a1 + A is divisible by 64 forall n € N,

then the least negative integral value of A is

(a) -1 (b) -2 (c) -3 (d) -4

The maximum value of 5cos@+3cos (9+ g]+3 is it
(a) 5 (b) 11

(c) 10 (d) -1
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Session-1

Between 197 May to
24™ May

Session-11

Between 22" June to
26" June

11 b

If A:[ ] andAmw:I:a ], then (a + d)
0 i c d

equals

(a) 1+i (b) O

| 1,
tan (\E)wsec ((2) )is equal to

(c) 2 (d) 2018

cosec”! (—Ji )+ cos | -

4 4 3
(a) = (b) 5 () F @ o

34
S If1‘1=|:5 7].then |A-(adj A)| is equal to

@ A (b) |A]
(o) 2]4] (d) None of these
x—m,xd)
x
. If function f(x)= x+m,x>0 , then
x
1, x=0

(a) lim f(x)does not exist
x—0"

(b) lim f(x)does not exist
x=0"

(c) flx)is continuousatx=10
(@) lim f(x)# lim f(x)
x—=0" x—0"

2x-1 3- -1
If the lines il Wi
2 1 3

x+3 z+l  y+2

and —— = —— = “—— are perpendicular to each
2 r 5

other, then p is equal to
@1 -1 (@10 (@ -7

. The equation of tangents to the circle x* + y* = 4

which are parallel to x + 2y + 3 =0 are



16.

17.

20.

21.

22.

23.

(a) x-2y=% 2J§
(0) x+2y=1243

(b) x-2y=4%2
(d) x+2y=%25

. 'The mean of 6 distinct observations is 6.5 and their

variance is 10.25. If 4 out of 6 observations are 2, 4, 5
and 7, then the remaining two observations are

(a) 8,13 (b) 1,20 (c) 10,11 (d) 3,18

4 consecutive years are taken such that exactly one
of them is a leap year. One of these four years is
randomly chosen. What is the probability that it
will have 53 Wednesdays ?

(a) 1/7 (b) 3/14 (c) 1/4  (d) 5/28

Consider a Linear Programming Problem :
Minimize Z = 5x + 3y,
Subjectto:3x+y210,2x+2y> 14and x + 2y 2 9.
Which one of the following points lies outside the
feasible region?

(@) (1,9) (b} 42) (9 (6,2) (d) (12,2)

. Iflog)s x + log, x + log, x = 14, then x is equal to

(a) 16 (b) 32 (c) 64 (d) 256

. The standard deviation of 25 numbers is 40. If each

of the numbers is increased by 5, then the new
standard deviation will be

(@40 25 (© Ja

Solve the differential equation :—y =loglx+1).
x

(d) 1600

(@) y=(x-Dlog(x+1)+x+C

(b) y=(x+1)log(x+1)-x+C

() y=(x+Dlogx+1)+x+C

(d) y=(x-1)logx+1)-x+C

1 ogﬁ[§+;+i%+ AAAAAA n terms]

lim (—j equals
n—e\5

(a) 2 (b) 4 (c) 8 (@ o

The distance between the point (1, 1) and the
tangent to the curve y = ¢>* + x* drawn from the

point x =0, is
1 -1 2 -2
(a) " (b) - (c) g (@ T
If the rate of increase of the radius of a circle is
5 cm/sec, then the rate of increase of its area, when
the radius is 20 cm, will be
(a) 107 cm?/sec (b) 20m cm?*/sec
(c) 200m cm?/sec  (d) 4007 cm?/sec

[
u

26.

30.

31.

|

I jL
V16-9x2

. Iff(x) is a function such that f "(x) = (x - 1)* (4 - x),

then

(a) f(0)=0

(b) f(x)is decreasing in (0, 3)

(c) x=4isa critical point of f (x)
(d) f(x)is decreasing in (3, 5)

. If y = mlogx + nx’ + x has its extreme values at

x=2andx=1,then2m + 10n =

(@a -3 (b) -4 (c) -2 d 1
dx
If | =———===g{x)+c, then g(x)=
J1Jsi.n3 XCOSX
= ] 2
(a) T (b) —
-2
i @ Jeorx
(l+2:)2 dx is equal to
C
@ Tz ® vz "
482x 2x
© T te @ Saean ¢

=Asin! (Bx)+ C,then A+ B=

(a) 94 (b) 19/4 (c) 3/4 (d) 13/12
1
. fx(l—x)sdxisequallo
0
@l ol ol @b
5 42 13 42

The area bounded by the curves y = cosx and
y = sinx between the ordinates x = 0 and x = 37]1 is
(2) 42+2 (b) 42-2

(0 #2+1 (d) 442-1

If the lines 2x — 3y + 5 =0, 9x - 5y + 14 = 0 and
3x — 7y + A = 0 are concurrent, then the value of A

is equal to
(a7 (b)8 @10 (9
. Ifthe slopes of the lines Kx* - 4xy + y* = 0 differ by
2,then K =
21 4
(a) 3 (b) 4 (c) 5 (d) 3
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33. If|d|=2,]b|=3and 3-b=4,then|d - b | isequalto
@V B @ @s

34, [fd=i+j—2k b=2i—j+k and z=3i-k and
C=mi+nb thenm+n=
(a) 0 (b) 1 (02 (d) -1

35. Let the position vectors of the points A, B and C
be d,band? respectively. Let Q be the point of
intersection of the medians of the triangle ABC.
Then QA +QB+0QC=

(a) i 504 (b) 2a+b+E

() 0 (d)

36. A straight line makes an angle of 30°, 45° and 60°
with the positive direction of X-axis, Y-axis and
Z-axis respectively. What are the direction cosines
of the straight line?

a+b+c

(b) 0

._

NS
‘m.-
ey

&

©TE; O

37. Ifthe line 7 =21+ j+t(3i + j—2k) is parallel to the
plane 2x + 4y + az = 8, then the value of a is equal
to
(a) 2 (b) 3 (c) 4

38. The solution set of the inequality
5(dx +6) <25x + 10 is
(@) (4,2°) (b) (-2,4) (c) (-=2,5) (d)} (5,°°)
39. The contrapositive of the statement “If you will
work then you will earn money’, is
(a) You will earn money, if you will not work
(b) If you will earn money, you will work
(c) If you will not earn money, you will not work
(d) To earn money, you need to work

"‘1
o

d) s

log(l+x)+1-¢&*

40. lim is equal to
=0 4x? —9x
o ® = =
(a) (b} 5 @ 35 (d) 7
SOLUTIONS

1. (c):Wehave, lz+ 1| +|z-2| =|z+ 1] +]2 - 7|
Zlz+1+2-2]=

2. (c):Wehave,a,b,ce GP. (1)

18]
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7 5
Also, b =ac = B = ﬂ-;ﬁ:) u:;h

So, the ratio of sides is E 2112 Z
7 5

AABC is scalene triangle.
3. (b): Total number of 3-digit numbers
=9x10x10=900
Number of 3-digit numbers in which 2 does not appear
=8x9x9=648
. Number of 3-digit numbers in which at least one
digit is 2 = 900 - 648 = 252
4. (c) : Here, (x+ lO)50 +(x- 10)50
=g+ @ + @ F o+ AspXD

= 2[7C* + FCx 107 +

+ g

= ag=2x 10 a,=2x%Cy 10%

+30C, 10"
+%0C,,10%]
=a,,+a,x+a2x2+

50
ﬁ:&:u,zs
a 10
5. (b)
6. (0 : Given fanctionis f(x)=—*tL
. C): = —
Xt —3x+43

Since, x* - 3x+3> 0V x€R
Also, ¥ +1>0V xeR
. Domain of f(x) =R
7. (a) : Let p(n): 49" + 16n + L is divisible by 64 for all
ne N

. p(1):49 + 16 + A is divisible by 64

= 65 + A is divisible by 64

We observe that for 65 + A is divisible by 64, if A would
be -1 i.e,, 65 +(-1) is divisible by 64
So, the least negative integral value of A is - 1.

8. (c) : Let flx) = 5cos0 + 3 cos [9+§]+3

= f{x) = 5cos0 + 3cos0 cos I 3sin@sinE+3
3 3



Thus, lim f(x)= lim f(x)= f(0)
=(5C0$9+EC059]—£S&19+3 xao‘f x%l)'f s
2 J_ 2 . flx) is continuous at x = 0.
1
=73c059—735m9+3 13. (a) : The lines are 2X~1_3—»_z-1
1 3
1
Now, E(:059—i in@< [ ]l [_3J_T ; x_i_}'—3_l—l x+3_y+2_ z+1
2 2 ie, —==——="— and 2 O oL
1 1 3 2 5 p
13 ENE) The lines are perpendicular to each other.
?c059—75m9+3<7+3 10 S0, 1x2+(-1)x5+3xp=0
So, maximum value of f{x) is 10. = 2-5+3p=0=p=1
) 11 14. (d) : Given, equation of the circle is x* +y2 =4 and
9. (b): Given, A= & 8 equation of the lineis x + 2y +3=0
Slope of the line = -1/2
iy T :[l l+i] o Since, the required tangents are parallel to the given line.
0 -1

*. Slope of tangents (m) = 7%

i 10
3 4
= A= [0 ‘-1':| = A= [0 l] We know that the equation of the tangents to the circle
«* + y* = a” with slope m are

a b
Also,Az"“’=A"‘5°“”=A2=[c d] y=mxiJaz(l+m2)

Using (i), we geta + d=1+ (1) =0 . The required equation of tangents are

10. (b): il (_2_) y=‘%‘i,’(2f[l+[_?l)z]

-1 -1
cosec (—J‘Z)+cos [2 ] — y=—;x:t\fg = 2y+x=%2y5
(n13)-(2n13) _; a4 15. (c) : Let the remaining two observations be a and b.
= < = == 2+4+5+7+a+b
_r/4)+(2n/3) —3n+8m 5m/12 5 en, mean= — 2T TPAYT o5 (Given)
—3n+8n Th P
12 = a+b=21 )
11. (b): Given, A =[3 4] Also, variance = 10.25 (Given)
z = L@+ 2458+ a2 1) - (65 =1025
[A]=21-20=1 6" |
= a+b=315-94=221 ...(ii)
T | s :[' "] Now, (a + b)® + (a— b) = 2(a’ + b)
5 7[[-5 3 01 = (a-b’=2x221-21)> [From (i) and (ii)]
2
= |A(adjA)| = |4]| = (a-b)y'=1=a-b=%+1

Ilfa-b=1thena=11,b=10
Ifa-b=-1,thena=10,b=11

lim f(x)= ].i.m(x—m)— ].|.m[x+£) 16. (d)
x=0" x=0 x x—=0 x . .
17. (b) : On plotting the constraints, we get A(9, 0),

12. (c) : We have, f{0) = 1

= Iim (x+1)=1 311
x| . B(5, 2), C(E‘E) and D(0, 10) as corner points of
XIE,I; fia= ]'Lm (x+ ) lﬂ(’ +;) feasible region which is unbounded.
= lim(x+1)=1 Now, (1, 9), (6, 2) and (12, 2) lies inside the feasible
x=0 region and point (4, 2) lies outside the feasible region.
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18. (d) : We have, log24 x+ logzz x+log, x=14

1 1

= —log, x+ —log, x+ log, x=14
4 2
1 1

= 1+i+1 log, x=14

7
= 1 log,x=14 =>log,x=8

. x=2%=256

19. (a) : We know that, if each item of a data is increased
or decreased by the same constant, the standard
deviation of the data remains unchanged.

20. (b) : We have, d—y=log(x+l)
dx
= =log (x + 1)dx
= de:jlog(x+1)dx
= y=jl-log(x+1)dx
1
y—xlug(x+1)—jm-xdx

y—xlog(x+l) j(x+1) ldx

y=xlog(x+1)—J(}—m]dx

y=xlog(x+1)-x+loglx+1)+C
=(x+1)log(x+1)-x+C

111
og |+ o+ +.nterms
21. (b) : We have, m[é)l [‘ 816 }
L3

1-r"
[~ Sum of n terms of G.P. = *_a(l ) ifr<i]
-r

20
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= lim slogs[:[l [i]"]'fr =[1 xz)-z

N—poo 4 1
l: lim [ljl =0 and o' * =x]
n—=e \ 2
=@2h2=22=4
22. (¢) : Putting x = O in y = e + %, (i)
wegety=1

>. 'The given point is P (0, 1).
=2

e
TOmM (1}, we gﬂ dx g
>. Equation of tangent to (i) from P is
y-1=2(x-0) = 2x-y+1=0 (i)
Required distance = Length of 1 from (1, 1) to (ii)
_2-1+41_ 2
"%
23. (¢) : Letradiusis r.

5 ﬂ=5 cm/sec (Given)

Area of circle (A) = nr?

A _dlnr)
ar dt
When r = 20, then d_A =m-2-20-5=200m cm?/sec

t

=n(2r )_

24. (c) : We have, f'(x) = (x- 1)*(4 - x)
+6x2-9x+4

9x?

4
On integrating, f(x)=- LA = +4x+C
Putting x = 0, f (0) = C (may or may not be zero)
fx)>0in(0,3) .. f(x)isincreasingin (0, 3)
f14)=0 . x=4isacritical point of f (x).
f(x)>0in(3,4) and f(x) < 0in (4, 5)
*.  We can't say that f (x) is decreasing in (3, 5).
25. (a) : We have, y = mlogx + n + x
= B 1= Pan +1=0(tx=2) ()
dx x 2
and m+2n+1=0(atx=1) (i)
From (i) and (ii), we get 6n + 1 =0
= 2m+10n:i—§:—3
dx _ sec” x

1 2
= n=— & m=—
[ 3

26. (a) : Let I=|
Jsin

dx

3 xcosx Jsinz XCOSX

sec x cost x

g

dx




Puttanx=0 = sec’ xdx =do

jem _9
-2
= I= +c = g(x):
tanx tanx

27. (d): LetI= J'

] +2)1:)2
Using partial fraction, we have
x A B

= +
(1+2x) 142x  (1+2x)
= x=A(l+2x)+B
Forx=-1/2,B=-1/2

Comparing the coefficient of constant value, we get

A+B=0
A=1/2
x _ 1 1
D e2eP 2042%) 201+2xP

(]
= I= dx
I (1+2x)
2x

1p ¢ &
§j1+2x X_EJ(H.zx)Z ~

[ 1 d
=§[1+2x Jekdx_j[ﬂ(uzx ]j a dx] .

- dx
(1+2x)

1 elx er e2x
=— ok dx— dx
2[2(1+2x) I(l+2x)2 * I(1+2x)1 ]

2x
[4
=————+(C, Cisintegrating constant.
42x+1) Brating
dx
28. (d): LetI=

j\"ﬁ 92 3 J(4I3)2—x2

Lo X 1 3x
= —sin ——+C = —§j
3 (4/3) 3 (4 ]*C

On comparing above equation with A sin"'(Bx) + C,

1 3
wegetA=-,B=~-= A+B:l+3:E
3 4 4 12

2x 1 1
= - |ax
Ie 2(142x) 2(l+2x)2]

1
29. (b): Let 1= [ x(1-x)dx
0

1
=—I(1—x—1)(l—x)5dx
0

:—l:j(l—x)sdx—i(l—x)sdx]
0 ]

:i(l-xfdx-i(l-x)‘dx
0 0

fo=of[ fa=o"| _1 1_1
1 -6 7 |6 7 02

30. (b) : Given curves are y = cos x, y = sin x;
3r
x=0and x=—

4

Sw4 / "y
l m'-l v A 2n
PR
' x z

”/4
.. Required area = J (cos x—sinx)dx
0
5n/4 3n/2
+ J (sinx—cosx)+ j (cosx—sinx)dx
w4 sm/4

~/4 sm/4
—ZI(cosx—smx)dx+ J (sinx —cos x)dx
/4

=2[s'mx+cosx]n +(—l)[cosx+sinx]ﬂ‘

Il
¥}
d

F & HE 75
=(4+2-2) sq . units

31. (c) : ~ The given lines are concurrent

2 3 5
9 -5 14|=0
3 -7 A

= 2(-5A+98) + 3(9A-42) +5(-63 +15) =0
= 17A=170=>A=10
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32. (a) : Given, equation of lines is Kx - 4xy +f =0
Let m, and m; be the slope of lines,

If m; and m, are slopes of two lines represented by
ax® + 2hxy + by = 0, then

=2h a
S
4 K
oy =T iy =
Also,m; -m,=2 [Given]

Now, (m; — m)? = (my + m3)? - dmym;

= (2=(4)*-4K

= 4K=12 = K=3

33. (a): |la—-bf =|af +|bf —2(@-b)

=27 +(3-2x4=5

= |E—E|=J§

34, (c): d=i+j—2k b=20—j+k E=3—k

Also, ¢ =ma+nb

Si-k=m(i+j-2k)+n(2i-j+E)

=(m+2n);+{m—n)}+(—2m+n)§

= m+2n=3,m-n=0,-2m+n=-1
m-n=0=>m=n

and m+2n=m+2m=3=m=1

S om=Ea=l=m+n=2

35. (‘_) : d:ﬂ
3- -
a_ﬁ_ﬁ+b+f_2?¢—b—f
3 3 _
Similarly, Q—-B=—a+2b—c' Q—C=—a—:+2c
QA+QB+QC=0

36. (c) : Let direction cosines of a line making angle a
with X-axis, f with Y-axis and y with Z-axis are }, m, n.
I=coso,m=cosfP, n=cosy
Given, o = 30°% f§ = 45° and ¥ = 60°
Direction cosines of the line are [ = cos 30°,
m = cos 45° and n = cos 60°

= I= ﬁ,mziand»’t:l

2 2 2

37. (d) : Since, the line F:2;+}+!(3|:+}—2.E) is parallel

to the plane 2x + 4y + az=8.
3(2)+4(1)+a(-2)=0=>2a=10 = a=5
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38. (a) : We have, 5(4x + 6) < 25x + 10

= 20x+30<25x+ 10

= 5x>20=x>4

= x€ (4,)

39. (¢) : Let p = you will work

q : you will earn money.

We have, p— q

= Contrapositive of this will be ~g — ~ p

i.e. “If you will not earn money, you will not work”

log(1+x)+1-¢*

40. (a) : lim =
x=0 4x" —9x
L [By L Hospital’s Rule]
= lim 1+x
x>0\ 8x-9
*e

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
50 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 duster is a value that is combined using a specified
operation on its numbers. For example, if that value is 3 for a two-box
cluster 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.

11+ |2+ 20x g6

3- 3+

G o 3

6 9+

3+ 24+

Readers can send their responses ot editor@mtg.in or post us with
complete address. Winners’ name with their valuable feedback will be
published in next issue.



Exam between
15" to 31%
May 2024
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PRACTICE PAPER 2024

This practice paper contains two sections i.e. Section A and Section B [B1 and B2].

Section A has 15 questions covering both i.e. Mathematics/Applied Mathematics which is compulsory for all candidates.
Section B1 has 35 questions from Mathematics out of which 25 questions need to be attempted.

Section B2 has 35 questions purely from Applied Mathematics out of which 25 question need to be attempted.

SECTION A 5. ‘The function f(x) = 1 - x* - x° is decreasing for

General Instructions

(a) 1<x<5 (b) x <1
i 0 - - i (c) x21 (d) all values of x
1. If P=| 0 -i i |andQ=[0 0], then PQis 6. Find the least value of a so that the function
-i i 0 i =i fix) = 2 + ax + 1 is strictly increasing on [1, 2).
equal to (a) -2 () 2 (c) 3 (d) -3
-2 2 2 =2 7. Consider the following statements and choose the
(@ |1 -1 b) [-1 1 correct option.
1 -1 -11 z
L j fix)dx, if it exists, is a uniquely determined
100
2 -2 il
(<) (d[o10 real number.
~1 4 001 2n n/2
i IL Isinzxdx=4j. sin’ xdx
2. Solve the system of equations x + 2y +z= 4, 3 5

-x+y+z=0andx-3y+z=4 1 1
(a) x=2,y=0,z=2 (b) x=2,y=0,z=-2 1 de=—zlog|2x—l|+c
() x=-2,y=2,z=0 (d) x=-2,y=0,z=2

x—sinx
3. LetAbea2 x 2 matrix. ¥ Il_cosxd"=l°gl(l'c°“)|+C

Statement-1 : adj(adj A) = A. (a) Only I (b) Only IV
Statement-II : |adj A| = [A|. (c) 1, Il and III (d) All are correct
In the light of above statements, choose the correct /4
answer from the options given below. 8. FEvaluate: I J1—sin2x dx
(a) Both statement I and statement II are true 0
(b) Both statement I and statement II are false (a) \/i -1 (b) wﬁ +1
(c) Statement I is true but statement I is false © 2 (d) None of these
1) PR Gl stat:ment i 9. Consider the following statements and choose the
4. Ify=Asinx + B cos x, then d is equal to correct option.
dy’ I. Area of region bounded by y* = 16x and
(a) -y ®) y () xy (d) x+y x® = 12y is 64 sq. units.
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II. Areaof region bounded by y* =4axand itslatus  14. Statement-I: Addition of matrices is an example of
2

. 8a y binary operation on the set of matrices of the same
rectum is =5 % units.

order.

I Area of region bounded by an ellipse Statement-11 : Addition of matrix is commutative.
ﬁ ¥ A el , In the light of above statements, choose the correct
a2 ¥ ® BTG, answer from the options given below.

(a) Only1l (b) Only 111 (a) Both statement I and statement II are true

(¢) TandII (d) None of the above (b) Both statement 1 and statement II are false

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

15. Match the Column-I with Column-II and select the

10. The area bounded by the curve y = x* - 1 and the
straight line x + y = 3 is

9 ; :
(2) 3 5. units (b) 4 sq. units correct answer using the options given below :
Column-I Column-II
717 . 174/17 .
() 2 sq. units (d) TJ_ sq. units ) | r2 ) | =2 ,
11. The solution of differential equation .[ g fraicy e J S8 gt
(¢"+1)cosxdx+e'sinxdy=0is isoequal to 0
(a) (¢¥+1)sinx=c (b) esinx=¢
= Q) a2 (2) mi2
(c) (*+1)cosx=c (d) None of these Isinzx Jeequilio J log{cotx)dx
a " 0 o
12. | —————dx isequalto
j(l+)c2)tan-l x (R) a2 (3) | mi2 5
(2) alog|tan”'x|+C  (b) g(tm_' ) +C Isinixdx is equal to _[ cos” x dx
] 0
(c) alog(1+x})+C  (d) None of these (S) a2 (4) | w2
13. Match the Column-I with Column-II and select the I sin x cos x dx I sinx sin 2 x dx
correct answer using the options given below : 0 0
0 T is equal to
‘ Column-1 | Column-II |
(P) Z=7x -5 subject to 5x +yz 5,1(1)/(1.5, 4) (a) (P) = (1), (Q) = (2),(R) = (3),(8) = (4)
x+y23,x20y20 The (b) (P) = (2), (Q) = (3),(R) = (4), () = (1)
minimum value of Z occurs at (€) (P)—=(2), (Q — (3),(R) = (1).(8) > (4)
(Q[z=8x+ 1pabjectto2x+y27@[G50) | D P>DQ=>M.E>CLE @)
26+3y215,y22,520,y20. The

minimum value of Z occurs at
(R) |Z = 6x; + 2x,, subject to 5x, (3) (0, 4)
+9x,<90,x, +x,24,x,<8,

16. Let R be a relation on the set N be defined by
{(x.y): x,yEN, 2x + y = 41}. Then, Ris

x, = 0, x, = 0. The minimum (a) Reflexive (b) Symmetric
value of Z occurs at (c) Transitive (d) None of these
(8) | Z = 4x; + 5x,, subject to 2x, (4) (0, 5) 17. Let fand g be functions from R to R defined as
+X,27,2% +3x,<15,x,< 3, 2
x), X, 2 0. The minimum value =8l [x|.x<-3
of 7 occurs at flx)=9 4x+51<x<7 and g(x)=40,-3<x<2
(a) (P) = (1), (Q) = (2), () > (3).(8) = (49) 8x+3,x>7 P4a,x22
(b) (P) = (1), (Q) = (3), (R) = (4), (5) = (2) Then,
(c) (P) = (2),(Q) = (1), (R) = (3),(S) > (4) (a) (fog) (-3)=8 (b) (fog) (9) =683
(d) (P) = (4), (Q) = (1), (R) = (3), (5) = (2) (c) (gof) (0)=-8 (d) (gof) (6) = 427
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18.

19.

20.

21.

23,

24.

4tan”! é —tan™! ZL is equal to
(b) n/2 (c) n/3 (d) m/4
If m and M are the least and the greatest values of

(@n

(cos™'x)? + (sin'x), then = =
m

(a) 10 b) 5 (c) 4 (2
The function f{x) = x* — 2x is strictly decreasing in
the interval

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

(c) R (d) None of these
Statement-1: If y = log, x + log, x, then

Q L log;ge N 1

dx x x
d logx
Statement-IT : = (], =—°" and
dx( 010 %) log 10
d log x
| — 25
d.r( o8, x) log e

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 I is true but statement I is false

(d) Statement I is false but statement I is true

. Consider the following statements and choose the

correct option.
(I) Matrix multiplication is always commutative.

(II) Any square matrix can be expressed as the sum
of a symmetric and a skew-symmetric matrix.

(I11) If A and B are invertible matrix of same order,
then (AB) ' =A™ B!,

(a) Only1 (b) OnlyIand I

(c) OnlyII and III (d) OnlyIl

If x is a complex root of the equation

1 x x| l1-x 1 i

x 1 x[+| 1 1-x 1 |=0,

x x 1 1 1 1-x

then x2%07 4 x~2007 —

(a) 1 (b) -1 (c) -2 (d) 2

If the points (3, - 2), (x, 2), (8, 8) are collinear, then
find the value of x.
(a) 2 (b) 3

(c) 4 )5

. If the equations x + ay - 2 =0, 2x - y + az = 0,

ax + y + 2z = 0 have non-trivial solutions, then a =

(a) 2 B-2 @ (@S

26.

[
~

30.

i 2
. The derivative of sin '( i

Consider the following statements and choose the

correct option,

(I) The exponential function &* is continuous
everywhere, where a is a positive real number
other than unity.

(I1) The function f{x) = sin|x| is continuous for all

x€e R
(iii) The function flx) = Jx—Z is not continuous.
(a) Onlyl (b) Only 111
(c) Iand II (d) None of the above

. Statement-I : Consider the experiment of drawing

a card from a deck of 52 playing cards, in which the
elementary events are assumed to be equally likely.
If E and F denote the events the card drawn is a
spade and the card drawn is an ace respectively,

1 1
then P(E|F)= = and P(F|E) T
Statement-II : E and F are two events such that
the probability of occurrence of one of them is not
affected by occurrence of the other. Such events are
called independent events.
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 I is true but statement 11 is false
(d) Statement I is false but statement II is true

3 ) with respect to

5 {1—1‘2 ] ) 1+x
cos is
1+x?
(a) -1 (b) 1 (c) 2 d) 4
aq 1/2 dy i
L If y=log| ¢* (x—] ,then L isequal to
x+2 dx
3
(@) 7 (b) s
(c) & (d) None of these
(x-1)

A spherical iron ball 10 cm in radius is coated with
a layer of ice of uniform thickness that melts at a
rate of 50 cm®*/min. When the thickness of ice is
15 cm, then the rate at which the thickness of ice
decreases, is

1

(a) 2 cm/min (b) — cm/min
61 54n

() A cm/min (d) 1 cm/min
18n 36m
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31.

33.

26)

An aeroplane can carry a maximum of 250
passengers. A profit of ¥ 1500 is made on each
executive class ticket and a profit of T 900 is made
on each economy class ticket. The airline reserves
at least 30 seats of executive class. However, at
least 4 ti.l'ﬂES as many passengers pl’EfEl’ to travel by
economy class than by executive class. Formulate
L.EP in order to maximize the profit for the airline.
(a) Maximize Z = 1500x + S00y

Subjectto x + y <250, x < 30, y > dx
(b) Maximize Z = 1500x + 900y

Subject to x + y <250, x > 30, y < 4x
(c) Maximize Z = 1500x + 900y

Subjectto x + y <250, x< 30, y < 4x
(d) Maximize Z = 1500x + 900y

Subject to x + y <250, x 2 30, y 2 4x

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

correct answer using the options given below :

Column-II

(1) ¥yx-6-3
2

Column-I

(P) If fix) = [4 - (x - 7)%],
then f~'(x) is

(Q) Letf: [g 2?“] - [0,4] 2) sin"'(xT_z]+§
be a function defined as
fix)=+/3sinx-cosx+2.
Then, f \(x) is

(R) The inverse of
fix)=4x* +12x+ 15s

(@) (P)—(1),(Q)— (3), (R) = (2)

(b) (P) = (3), (Q)— (1), (R) = (2)

(c) (P)—(2),(Q)— (3), (R) = (1)

d) (P)— (3), (Q)— (2). (R) = (1)

Statement-I : ‘x’ is not an integrating factor for the

differential equation x ixl

(3)7+(@d-x)'?

+2y=¢€"

Statement-II : x(x%+2y): %(xzy) 2

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 I is false

(d) Statement I is false but statement 11 is true
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34.

x+2

I\’xz +5x+6
(a) sz +5x+6+§log [x+§)+\‘xz +5x+6

(b) sz +5x+6—§log (x+§]+\‘xz +5x+6
(©) x? +5.t+6—§log [x+§)—\jx2 +5x+6

(d) None of these

Evaluate : dx

+C

+C

+C

. Five bad eggs are mixed with 10 good ones. If three

eggs are drawn one by one with replacement, then
find the probability distribution of the number of

good eggs drawn.

() X 0 1 2 3
Dk ae s 79 | e
(b) X 0 1 2 3
P(X) 5/54 7/54 2/27 7127
© X 0 1 2 3
P(X) 1/13 2/13 9/26 3/26
) X 0 1 2 3
P(X) 1/27 2/9 4/9 8/27
27
. The value of I -dx is
r eSll’I X +1
.1
(a) (b) O (c) 3n (d) 2

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

correct answer using the options given below :

Column-II
)2

Column-I

(P) i a, b, ¢ are three non-coplanar
vectors and ﬁ, q, ¥ are vectors
defined by the relations

bx¢ cxa

(a+8)-p+(b+2)- g+ +a)r=
(Q) If the vectors
a=i-2j+k, b=pi-5j+3k,

(2) 41

c= 5;:793"# 4k are coplanar,
then p =



(RYIf A (4,2, 1), B(2,1,0),(3)3
C(3,1,-1)and D (1, -1, 2), then
the volume of the parallelepiped
with segments AB, AC and AD as
concurrent edges is

(S) The volume of the parallelepiped (4) 7
with segments AB, AC and AD as
concurrent edges, where the
position vectors of A, B, C, D are
|+1+k 2t—j+3k 3i- 2] —2k
and 3i+3j+ 4k respectively is

(a) (P) = (3),(Q) > (1), (R) > (2. (S) > (4)
(b) (P) = (3), (Q) = (1), (R) > (4). (S) = (2)
(©) (P) = (1),(Q) = (3), (R) > (). (8) = (2)
d) (P) = (2), (Q) = (1), (R) > (3).(S) = (4)
38. The area bounded by the curves y = sin x, y = cos x
andx=0is

@ (2
(c) JE Q. units

1) 5q. units (b) 1sq. unit

(d) (1+J_) 5q. units

39. The solution curve of -~ 4f }’ =2y= x
y(-1)=1is x +ny x?
(a) astraight line (b) a parabola
(c) acircle (d) an ellipse

40. If @=2i+j+k, b=i-2j—k,e=i+j+k, then

ax(bx¢) equals

(a) 5i-7j-3k

(c) 5i-7j+3k
. If the vectors a;+a}'+tk, i+kand c;+c}+b£ are

coplanar, then ¢ =

(& ab  (b)ab ©a% () Jab

42. The shortest distance between the lines x = y + 2
=6z-6andx+1=2y=-12zis
@ 12  (b)2 @1 () 312

Case Based MCQs

Case I : Read the following passage and answer the
questions from 43 to 46.

(b) 5i+7j-3k
(d) zero vector

4

—

Two cars are moving with acceleration (3¢ + 4)> m/s?and

5t m/s® respectively. The formula for finding velocity

when acceleration is known, is
given by Ja(l)dt:v(t)+c, where a

a(t) = acceleration at time °f,
w(t) = velocity at time ‘¥ and
¢ = constant of integration.

43. The velocity of first car is

(3t+4) (3:+4)5
a) = +C|m/s (b) +C | m/s

GBt+4)* (3t+4)
(c) " +C|m/s (d) B +C | m/s

44. At t = 10 seconds, the velocity of second car will be
(a) (250 + C) m/s (b) (225 + C) m/fs
(c) (500 + C) m/s (d) (200 + C) m/fs

5t +4
45. If velocity of second car is s _[ 22dt
2 5t°+4
equals

() %tm*‘["r‘) c® J' n,,[..l':]w

© Ttan"(f:)w (d Ttan [ )+C

46. If acceleration is sin’f, then the velocity is

(@ L+32% ¢ ®) L4sin2e+C
2 2 2
(c) t-sin2t+C (d) E_Sme_’_C
2 4
Case II : Read the following passage and answer the

questions from 47 to 50.

A factory has three machines A, B and C to manufacture
LED bulbs. Machine A manufactures 40%, machine B
manufactures 30% and machine C manufactures 30%
of the LED bulbs respectively. Out of their respective
outputs, 11%, 8% and 4% are defective. A bulb is drawn
at random from total production and it is found to be
defective.

47. Probability that defective bulb is manufactured by

machine A is

1 11 12
= b) — =
(a) S (b) 0 (c) 5
48. Probability that defective bulb is manufactured by
machine B is
1 3 19
(a) E (b) E () E
49. Probability that defective bulb is manufactured by
machine C is
1 3 15
(a) z (b) E (o) a
50. Probability that defective bulb is not manufactured
by machine A is
17
(a) -ZE

15
(d) 3
7
(d) 26
7
Ge)
(d) o

) —

d
20 @R

2
(c) E
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SECTION B2 (APPLIED MATHEMATICS)

16.

1

Q

19.

20.

2

-

22.

2¢)

A mixture of Hydrochloric Acid (HCI) and
Sulphuric Acid is taken in the ratio 1 : 2 and
another mixture of the same is taken in the ratio
2 : 3. How many parts of the two mixture must be
taken to attain a new mixture consisting of HCl and
sulphuric acid in the ratio 3 : 52

(a) 2:3 (b) 5:3 (c) 3:5 (d) 3:2

. Find the local maximum and local minimum values

of the function f{x) =sinx - cos x, 0 < x < 2.
(a) Local maximum value = /2,

Local minimum value = —J/Z
(b) Local maximum value = 24/2,
Local minimum value = —/3

(¢) Local maximum value = 1,
Local minimum value = %

(d) Local maximum value = 2,

Local minimum value = —/2

. For what values of x and y are the matrices

2x+1 3 2
A= [ 5 Y ],B=[X+3 Y +2] equal?
0 y" -5y 0 -6
(a) 2,3 (b) 3,4
(c) 2,2 (d) 3,3

Mr. Bharti wishes to purchase a flat for ¥ 6000000
with a down payment of ¥ 1000000 and balance
in equal monthly payments for 20 years. If bank
charges 7.5% p.a. compounded monthly, calculate
the EML (Given (1.00625)*% = 4.4608)

(a) T40279.70 (b) T 2527.50

(c) T3027.30 (d) None of these

The random variable X can take only the values
0, 1, 2, 3. Given that P(X =0) = P(X = 1) = p and
P(X = 2) = P(X = 3) such that Ep,x? =2%p,x,, find
the value of p.

4 3 1 1
(a) E (b) E (© 5 (d) ;
. Find the last three digits of the product 1234 x 5678.
(a) 352 (b) 458 () 652 (d) 423
If ﬂs%vs, then x e
(2) [2,0) (b) [-8,8] (c) [4,2a) (d) [8,c0)
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23.

~
i

3]
N1

28.

If C(x)=3+2x—ix2,r.hen find the critical point

of C(x).
(a) 3
(c) 4

(b) 2
(d) None of these

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

correct answer using the options given below
Column-I1
ny A

Column-I
(P) A is a real skew-symmetric
matrix such that A*> + I = 0,
then AA' is equal to

(Q) | Aisamatrixsuch that A’=Aif | (2) 0
(I +A)"=1+LA, then X equals
If for a matrix A, A = A and
B=1I-A,then AB+ BA + I -
(I - A)? equals

If A’ = A and B’ = B, then
(AB - BAY - (BA -AB) equals
(@) (P) = (1), (Q) — (2),(R) = (4). (5) = (3)
(b) (P) = (2), (Q) — (1), (R) = (3). (5) = (4)
() (P) = (3),(Q) = (4), (R) = (2), () = (1)
(d) (P) = (4), (Q) = (3). (R) > (1), (8) = (2)

®) @) 2°-1

(S @ I

xy 4

Statement-I : If £ h
> ement-1 : T x+y = 0 4 » en

x=2,y=2,z=-5andw=4.

Statement-1I : Two matrices are equal, if their
orders are same and their corresponding elements
are equal.

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

(a) Both statement I and statement II are true

(b) Both statement I and statement II are false

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

(d) Statement 1 is false but statement 1I is true

. A bond that matures in 5 years has coupon rate of

10% per annum and has a face value of ¥ 10000. Find
the fair value of bond if the yield to maturity is 8%.
(a) 10798 (b) T11798

(c) 998 (d) None of these

. A boat goes 32 km upstream and 36 km downstream

in 7 hrs. Again it goes to 40 km upstream and 48 km
downstream in 9 hrs. The speed of boat in still water is
(a) 2km/h (b) 10km/h (c) 5km/h  (d) 4km/h
The minimum value of Z = 4x + 3y subject to the
constraints 3x + 2y = 160, 5x + 2y 2 200, x + 2y = 80;
xyz0is



29.

30.

3L

32.

33.

34.

(a) 220
() 230
If a matrix A is both symmetric and skew-
symmetric, then

(a) A isa diagonal matrix (b) A is a zero matrix

(c) Aisascalar matrix (d) A is a square matrix

(b) 300
(d) none of these

Consider the following statements and choose the

correct option.

. In a LPP the objective function is always
quadratic.

II. The feasible region for a L.PP. is always a convex
polygon.

III. A feasible region of a system of linear
inequalities is said to be an unbounded if it can
be enclosed within a circle.

(a) OnlyI (b) 1& Il Only

(c) OnlyIII (d) I1 Only

Consider the following statements and choose the

correct option.

I.  Maximum value of flx) = 3 +6x+8,xeRis2.

Il Critical points of f{x) = (x - 1)*(x + 1)*are 1,-1
and -1/5.

The function f(x)=x+ 2 has local maxima at
x=2. x

IV. Critical points of flx) = X(x+ 1)are0and 1.
(a) Onlyl (b) Only 11

(c) OnlyIand Il (d) None of the above

A and B started a business and invested ¥ 60 and
T 50 respectively. At the end of 4 months A withdrew
half of his capital and B withdrew the half of his
capital after 8 months, if C entered in the business
after 6 months with a capital of ¥ 90. At the end of
a year, in what ratio will the profit be distributed?
(a) 24:25:27 (b) 25:24:26

(c) 27:25:24 (d) 24:26:25

IIL

2
If y = sin x + ¢, then d—j is equal to

dy
@ sinx—e* ) sinx—e*
(cosx +e* ) (cosx+e*)
(o Smx=c (@) (-sinx + £
(cosx+€*)

Suppose that two cards are drawn at random from
a deck of cards. Let X be the number of kings
obtained. Then, the value of E(X) is
(a) 377221 (b) 5/13
() 1/13 (d) 2113

w
o

36

37

38.

39.

4

42.

.If A and B are symmetric matrices of the same
order, then
(a) ABisasymmetric matrix
(b) A - Bis a skew-symmetric matrix
(c) AB + BA is a symmetric matrix
(d) AB - BA is a symmetric matrix

. A tank can be filled by two taps A and B in 12 hours
and 15 hours respectively. The full tank can be
emptied by tap C in 8 hours. If all the taps opened
at the same time, in how much time will the empty
tank be filled completely?

120 120
—h b) — I
(a) = ours (b) = ours
(c) ?hours (d) %hours
. Find the present value of a sequence of payments

of ¥ 10000 made at the end of every 3 months
and continuing forever, if money is worth 8% per
annum compounded quarterly.

(a) 2,00,000 (b) 5,00,000

(c) 7,00,000 (d) 1,00,000

Find the stationary points of the function
fix) =3x* - 82 + 627,

(a) 0and1 (b) 2and4 (c) 1and2 (d) land2
A random variable X takes the values 0, 1, 2, 3
and its mean is 1.3. If P(X = 3) = 2P(X = 1) and
P(X = 2) = 0.3. Then match the Column-1 with
Column-II and select the correct answer using the

options given below :
Column-1 Column-1I
(P) P(X=0}is (1) 0.1
(Q) Variance of X is (2) 0.4

(R) Standard deviation of X is (3) '1.41
(S) P(X=1)is (4) 1,19

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

. The revenue function is given by R(x) = 100x — x* - .
Find the marginal revenue at x = 2
(a) T84 (b) T 80 (c) T70 (d) 265

. Find (186 x 93)mod 7.
(a) 1 (b) 2 (c) 3 (d) 4

In a race of 200 m, A beats B by 31 m and C by 18
m, then by how many metres C will defeat B in a
420 metres race?

(a) 20m (b) 22m

(c) 25m (d) 30m

29}
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4

o

44.

'S
o

46.

-
~

48.

49.

w
=]

30

. Rajesh and Ramesh

started business with
investment in the ratio of 12 : 11 and their annual
profits were in the ratio 3 : 1. If Rajesh invested the
money for 11 months; then for what time Ramesh
invested the money?

(a) 4 months (b) 3 months

(c) 6 months (d) 8 months
Find (486 + 729) mod 12.

(2) 1 (b) 2 © 3 (d) 4

. The speed of a boat in still water is 12 km/h. It takes

twice as long as to go upstream to a point as to
return downstream to the starting point. What is

the speed of the stream?
(a) 3km/h (b) 2km/h
(c) 4km/h (d) None of these

A machine costing ¥ 50000 has a useful life of 4
vears. The estimated scrap value is T 10000. Find
the annual depreciation.

(a) 8000 (b) T 10000 (c) T 50000 (d) T 15000

. A factory owner wants to purchase two types of

machines, A and B, for his factory. The machine A
requires an area of 1000 m* and 12 skilled men for
running it and its daily output is 50 units, whereas
the machine B required 1200 m” area and 8 skilled
men, and its daily output is 40 units. If an area of
7600 m? and 72 skilled men be available to operate
the machine, how many machines A and B
respectively should be purchased to maximize the
daily output?

(a) 4,3 (b) 2,6 (c) 6,2 (d) 3,4

A machine costing T 30000 is expected to have
a useful life of 13 years and a final scrap value of
% 4000, Find the annual depreciation charge.

(a) T 2000 (b) T 1000

(c) 5000 (d) None of these
Statement-I : A measurable characteristics of
populaticn is known as parameter.

Statement-II : A measurable characteristic of a
sample is known as statistic.

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

(a) Both statement I and statement 1I 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

. The rise and fall of share market is an example of

(a) Seasonal trend
(¢) Secular trend

(b) Cyclical trend
(d) Irregular trend
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SOLUTIONS

i 0 -i i

1. (b):Since, P=|0 —i i|andQ=(0 0
-i i 0 i -
i 0 —i|[-i
s PO=|lo -i i|]lo o
—i i 0 i —i
2 .2 2 .2
S A 1+1 -1-1 2 =2
=| # -t |=| =1 1 |=|-1 1
2 2 -1 1 -1 1

2. (a): Given system ofequations isx+2y+z=4,
-x+y+z=0andx-3y+z=4
In matrix form, it can be written as

1 2 1)[x] [4

-1 1 1|y|=|0
1 -3 1||z 4
or AX=B

1 2 1) 4
where, A=|-1 1 1[,B=|0|and X=
1 =31 4 z
Now, [A| = 1(1 +3)-2(-1-1) +1(3-1)
=4+4+2=10
+«* |A| # 0, hence unique solution exists.

(4 2 2
-5 0 5
1 -2 3
4 2 2
adj(A)=| -5 o 5| =|2 o
1 -2 3 2 5 3

»

~

Cofactor matrix of A=

A -ﬁ adJ(A)— T 0

4 -5 14
Nuw,x:A"B:lz 0
10

b
=)

3|4

x 16+0+4 20] [2
= [y|=L]|8+0-8 [=L]o0]|=|0
z 8+0+12 20| |2



On comparing the corresponding elements, we get
x=2,y=0andz=2

’ A_a b i d -b
3. (a):Let =i d.aj o .

a b
= aclj(ade):[c d:|:A

d -b

ade:[ ] = |adj A|=ad —bc =] A|.
- a

4. (a):y=Asinx+Bcosx

d—y:cosx+e’

dx

d’y . .

d—zzwAsmxvBmsx:f(Asmx«l»Bcosx):w

x

5. (d): Given, fix)=1-x*-x°
Differentiating w.r.t. x, we get

Fx)=-32-54"
= f(x) = - (32 + 5x%) = f(x) <0forall values of x.
6. (a): Given, flx) = Zrax+1,xell,2]
Differentiating w.r.t. x, we get f'(x) =2x + a
Now, x €[1, 2]
= 1<x<2=222x<4=>2+as2x+a<4+a
= 2+asf(x)<4+a
For f(x) to be strictly increasing on [1, 2]

2+a20 > az-2

Least value of a = -2

7. (g):1I If(x)dx, if exists, gives a uniquely

a
determined real number.

2n 2 S
1. We have, [ sin® xdx= [ (sin(2m-x))’dx =2 Ismzxdx
0 0 0
nj2
—2_[ (sin({m — x)) dx =4 _[ sin® x dx, which is correct.

1IL j—d -—j dx-—log|2x 1]+C,

1-2x
which is correct.

x—sinx sinx

V. Let I=f———dx=] de— | dx
1-cosx 1-cosx 1-cosx
% Zsinfcosf
=I dx — 22
2sin’ X 25mzf
2

1
= —J’x cosec? id)c —jcot£ dx
2 2 2

=i|:x(—2)cuti - f[—Zcotfde]— Icatidx +C
2 2 2 2

= _xC0t£+ICOt£ dx:—_{cotf de=—xcot2+C,
2 2 2 2

which is incorrect.

8. (a)

9. (c):I. We have, y* = 16x ..{i) and x* = 12y ...(ii)

We know that area of the region bounded by y* = 4ax

(i)

16ab

and x% = 4by __(iv) is =

sq. units
Here, on comparing we get a = 4and b= 3

16x4x3

. Required area = =64 sq. units.

II. The equation y* = 4ax represents a right hand
parabola. The equation of its latus rectum is x = a.

. Required area =2T| yldx
a 0
=2f2vax dx
0
(= dax = |y| = 24ax)
- 2
o [ hr[mf

2 8, .
=—+a (@ -0 =—a =—q B 3
3\{_( ) : 39 5q. units.

III. We know that the area of region bounded by an
2
ellipse 5‘; * i',i' =1is mab sq. units.
a

10. (d): Wehave, y=x* -1 wil)
andx+y=3 -(ii)
Solving (i) and (ii), we get

3-x=x-1 = X+x-4=0

x;+x,=-1and x\x, = 4

=
= x-x= Ji7 (i)

. Required area

= f [(3—x)—(x1 —1)]dx = f (4-x—x*)dx

x X1
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11.

=

r
On integrating, we get y + log[”—:] = log[_L]
e

=

=

12,

14.

=[

2 3
- X
2 3

Xy

1 1
=4(x, —xl)—E(xg —xf)—;(x? —x?)

:4(\/1_7)—%(—1)(\]1_7)—# =$ 5q. units

(a) : Given, (¢ + 1) cosxdx + & sinxdy=0
e dy = _Sosx
1+e sinx

(1— ]dy =-cotxdx
1+e¥

&

y=

y=

= sinx{l1+¢”)

(a)

(a) : Addition of matrices is an example of binary

(—™7)

Jd}’—-cotxdx
1+e~

sinx

lo; (——L]Ho d
8 sinx L 1+¢

ce?
log| ———
sinx{l+e”)

e
=c=sinx(l+¢)

13. (d)

operation on the set of matrices of the same order.
And Statement-11 is true.

15. (b):

2

:Jlug
o

2
(P) We have, I= | log(tanx) dx
o

n n/z
{lan(;—x)} dx= £ log(cot)dx

"2

2 "2 T
Q) i= J sin® xdx= J I:s'm(——x] dx= j cos” x dx
0 0 2 0

n2 w2 3 1
(R) Let I= j sin® xdx = j [7sin.x—fsi_n3x)d.x
o » \4 4

52

[*3 ]nll [ 1 :I!rlz
=|—cosx +| —cos3x
4 o 4-3 o
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=_—3(0—l)+i(cos3—ﬂ—cos [J):g—l=E
4 12 2 4 12 3

w24 . : n/2
Let, I'= j Zsinxsinx dx=% f (cosx —cos3x)dx

2 0

/2
[[sm - [Smx] }:%[(1-0)—%(-1-0)]
0
FIIE
2l 373

w2 n/2
I sin® xdx = j sin xsin 2x dx
o o
n/2 /2
S) I= [sinzx cos xdx = I (1-cos? x)cosx dx

n/z
_[ cosxdx— I cos® x dx

[ 0
ri2 /2 3
= I cos [E—x)dx— j {cos(ﬁ—x)} dx
o 2 0 2
w2
fsmx dx— I sin’ x dx = f(smx—sm x)dx
0 0 0

n/2 n/2
= I (l—sin2 x)sinxdx = I cos® xsinx dx
0 0

16. (d): R={(x,y):x,y€N, 2x +y =41}
Reflexive : (1, 1) & Ras2-1+1=23#4l. S0, Risnot
reflexive.

Symmetric : (1, 39) €R but (39, 1) € R. So R is not
symmetric.

Transitive : (20, 1) € R and (1, 39)e R. But (20, 39) ¢ R,
so R is not transitive.

17. (b): We have, g(-3) =0

= fg-3))=f0)=7(0>+0-8=-8

Now, g(9) =9 +4 =85

= fg(9))=£85)=8x85+3=683

Also, f(0) = 7(0*) +0-8=-8

= g(fl0))=g(-8)=|-8| =

Also, f(6) =4 x 6 +5=29

= g(fl6)) =g(29) = (29)* + 4 =845

18. (d)



2
. o s I e
19. (a): Given expression is (;—sm 'xJ +(sin" x)

2
=L o sin"x—E
8 4

2 2
m= = M
8 4 m
20. (a):f(x)=2x-2=2(x-1)<0ifx<1
ie,x€(—oo,1). Hence,fis strictly decreasing in (— oo, 1)
21. (c): We have, y =logx + log, x
d 1 1
—y:—logm e+—
dx x x

But Statement 11 is false.

22. (d)

23. (c) : Expanding the two determinants, we get
(1-32+2x)+(3x*-x") =0

= 24120 = x=-0,-0% -1
P ¥ S R PR |

24. (d): Since, the given points are collinear.

l3 -2 |
sLo=lx 2 1=0
2
8 8 |

= 3(2-8)+2(x-8)+1(8x-16)=0
= -18+2x-16+8x-16=0 = 10x=50=>x=5

1 a -
25. (b): 2 -1 a|=0
a 1 2

Applying R, —» R, - 2R, and R, — R, - aR,, we get

1 a -1

0 —-1-2a a+2/=0

0 1-a* 2+a
Expanding along C,, we get

(a+2)@-2a-2)=0 = a=-21+-3
26. (c)
22. (a)

) 2 =
28. (b): Let p=sin l[%:l:ltan Yx
1+x

af1-22 =
and q=cos’ l[—z]:llan Tx
1+x

ap..2 g 2
dx l+x2'dx 1+x*
L
g A o
dq dq 2
dx  (1+x%)
132
29. (d): We have, y=log g’(x;)
x+2

=loge* + %[log(x— D-log(x+2)]

:x+‘§[log(x —1)—log(x+2)]

dy 1[ 1 1 } 3
s ==l — e el ————
dx 2lx-1 x+2 2(x—1)(x+2)

30. (c) : Given that, LI /min
= d (inﬁ ] =50

a\3
= 3#&:& = £=_50
dt  4n dt  apr?
= (i) = =L =L cm/min
dt Joo1s 4mx225 18¢

31. (d): Let x be the number of passengers travelling
by executive class and y be the number of passengers
travelling by economy class.
Thus, x>0,y 20.
According to given condition, x + y < 250
The airline reserves at least 30 seats for executive class.
x230
Also, y > 4x
The profit on each executive class ticket is T 1500 and
on each economy class ticket is T 900.
Total profit = ¥ (1500x + 900y)
Given problem can be formulated as
Maximize Z = 1500x + 900y,
Subject to x + y < 250, x> 30, y > 4x.
32. (d): (P) Given, flx)=[4-(x-7)%]
Consider, y=[4-(x-7))] = (x-7P=4d4-y
= x-7NN=4-p"» = x=7+@-p"
= fla)=7+4-0"

H
(Q) fix)= vgsinx-cosx+ 2 =25'm(x"-g)+2
Since, f{x) is one-one and onto, fis invertible.

Now, fof '(x)=x = Zs'm(f_l(x)vg)+2=x
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in[ Fl-]=%-
= sm(f (x) 6) e 1

= f_l(x)=sin'1(§—1]+g
¢ |(xf2-1)] <1V x€ [0,4])
(R) Letfix)=y = 4’ +12x+15=y
= (x+3)+6=y = 2x+3=Jy_6
y—6-3 Jx—6—3
2

= x= 2

33. (a)

= flx=

x+2

v‘x +51+6

Put x+2:?\.~i(x +5x+6)+p
dx

34. (b): Let I=[——x=u

= x+2=A(2x+5)+n
Comparing the coefficients of like powers of x, we get

l1=2Aand5A+p=2= 3\.=%andp=-%

—(2x+5)—1

I=J’~—2 dx

Vx2 +5x+6

_1; 2x+5 1 1

dx—— dx
2 \[x2+5x+5 2 Jx +5x+6

_Id!_lj- 1 d
212 IR
CHES
2 2

where t=x*+5x +6

I=Jt_—%lug[x+§]+4x2+5x+6
X 1 A i
=4Jx +Sx+6—-2~10g (x+5]+ x +Sx+6!+C

35. (d): Since, the eggs are drawn one by one with
replacement, the events are independent, therefore,
itis a problem of binomial distribution.

Total number of eggs = 5 + 10 = 15, out of which

+C

10 are good.

1f p = probability of drawing a good egg, then
o2 2]
153 13T

2 1
Thus, we have a binomial distribution with p= ; A= 5
and n=3.
If X denotes the number of good eggs drawn, then X

can take values 0, 1, 2, 3.

Q
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13
PO)=C,g* =1 (-) =—,
(0)="Cyq X3 5

2 (1} 2
PW)=Cipqg® =3%= (—] ==,
i="Gipg =334 5] =y

2 2
P(2):3Czp2q:3x(;] x

o)
x|=| ==
3 27

The required probability distribution is

PE)=3Cp* =1

X 0 1 2
g L 2 4 8
27 9 9 27
2r
36. (a):Let [= j ,dx (i)
" +1
2n dx
= J= { e—sm(zn—x) = (by property)
m 2n L sinx
= =% SI=[——da .G
S| 0 €™ +1

Adding (i) and (ii), we get
13

2[=[l-dx=2n
[

I=n

. (b):(P) (@+b)-p=ad-p+b-p
a(bxc) b(b_ )=l+0
@be [@be

Similarly (b +2)-§=(c+a)-7 =

Now (a+5)- p+(b+2)-5+(G+a)F=1+1+1=3

(Q) Since t_a,I_a,; are coplanar.

1 21
[@abcl=0=[p -5 3|=0
5 -9 4

= (-20+27)+2(4p-15)+(-9p+25)=0
= 7+8p-30-9+25=0=p=2

(R) Here a=di+2j+k, b=2i+j, £=3i+j-k



and AD=d-d=-3i-3j+k

2 =1 =
Volume =[4B AC AD|=|-1 -1 -2
% 31

=-2(-1-6)+(-1-6)-(3-3) =7 cu. units
(8) AB=i-2j+2k, AC=2i—3j-3k,

AD=2i+2j+3k

Volume of parallelopiped = [AB AC AD]

1 -2 2
=2 -3 -3 =1(-9+6)+2(6+6)+2(4+6)
2 2 3

= 41 cu. units

38. (a): The given equation of curves are
y=sinx .(i)andy=cosx ..(ii)
From equation (i) and (ii), we get

b
sinx=cosx = x=z

"4
Required area = I (cosx —sinx)dx

¥,

=[sinx + cos x[§'*

=[sin—+cos£—s'm0—cos()]=|:L+L_1:|
44 2
2
=7£——l=(wﬁ—l) 5q. units
dy xdv

39. (a): Substitutey=vx = —-=——+V
Now, gi tion becomes dxi dx

, given equation

xdv vi-2v-1

— 4y ==

dx vViav-1

v Y -ay-1 (D4

dx 242yl Pa2v-1

dx —(1«'2 +2v—1)dv 2y 1
— ey dv
x  (AHD+D) [ ]

L2 v

+1
= Inx+].nc:].n( ‘;Jrl ) = —

v:+1 vi+1

x(x-l-y)

= x=—5—5 > +y)=x+y
xt+

x=—1.y=1::>c=0.'. x+y=0.

Pk
40. (a): bxf=[l -2 -l| = —i-2j+3k
111

P
ax(bxd)=|2 1
-1 -2

= 5i-7j-3k

B Py

41. (b): Since the given vectors are coplanar

a a ¢
1 0 1=0
c cb
Applying C, = C, - C,, we get
0 a ¢
1 0 1=0 = _1(ab-A)=0 = ?=ab
0 ¢ b
42. (b): The given equation of lines can be written as
. § x+1
2 _yH2 -l g —-2E
P 1 12 6 -l
Here,

G =-2j+k, b =6i+6j+k d,=-iand b, =12{+6j-k

o by xB,=—12i + 18] - 36k
Now, shortest distance
_ l@-a)-6, <6 _ |(=i+2j—k)-(~12 +18j - 36k)

|6, x b, Je12)? + 18y + (<36
_ 12+36+36| _B_
Vizes 42

43. (c) : The acceleration of first car = (3¢ + 4)> m/s®

Since, v(t)= (3t +4)dt+C

4
(t)7(3t+4) +C:[(3t+4) m) "
43 12

44. (a) : The acceleration of second car = 5t m/s’
. The velocity of second car, v(t)= IS:‘ dt+C

2 2
5t 5x%(10
= V(I)=7+C; At t=10s, V(lo)=%

+C
= ¥(10)=5x50+C=(250+C) m/s
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52+ 4

45, (b): Now, velocity of second car, v(t)=

2 2 dt
It T ay
s +4 s 42P ) [2]
24 =
V5
:-xf-t 'J{J-t) =Ltm“[ﬁ}+c
> 2 s 2
46. (d): The velocity is, jSl.n tdt= J-l costh

sin2t t
C

sin 2t

1
P 1C =
2 2x2 2
47. (b): Let E,, E, and E, are the events that LED
bulb is manufactured by three machines A, B, and C

respectively.
Let E be the event that the bulb is defective
40 4 30 0 3
PE) =i, L. L =
b T T 100 T o 100 10
11
P(E/E,) = — , P(E/E. =—and E/E. =—
BB = fog T it =g AR ) = s

Probability that defective bulb is manufactured by
machine A = P(E|/E)
_ P(E/E,)- P(E,)
P(E/E,)- P(E,)+ P(E/E,)- P(E, )+ P(E/E;)- P(E;)
11 4 11
= 10010 250

11 _4 2 3 1 3 11 6 3
X—F— Xt —X +—t
100 10 25 10 25 10 250 250 250

11

20
48. (b): Probability that defective bulb is manufactured
by machine B = P(E,/F)
_ P(EIE,)- P(E,)

P(E/E,)- P(E,)+ P(E/E;)- P(E; )+ P(E/E;)- P(E;)

2 3 6
e B
_ 25" 10 _ 250
1 4 2 3 1 _ 3 11 6 3
XXX o ——

100 10 25 10 25 10 250 250 250
-

10
49, (b): Probability that defective bulb is manufactured
by machine C = P(E,/E)
_ P(E/E,)- P(Ey)
T P(E/E,)- P(E,) + P(EJE,)- P(E, ) + P(EIE;)- P(E;)

56)
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1.3 3
_ 25”10 _ 250
Moa,2 3 1 3 1 _6 3
100 10 25 10 25 10
-
T 20
50. (b): Probability that the defective bulb is not
manufactured by machine A is =1— L
20 20

SECTION B2 (APPLIED MATHEMATICS)
16. (c) : In type A, mixture HCl : sulphuric acid=1:2
and in type B, mixture HCI : sulphuric acid = 2:3
Now, we can consider HCl as sulphuric acid while using
alligation method, here we are using HCL

%\1 s

2. 3.16-15_1 3_

250 250 250

1
R d ratio= —:—=3:
eqmre ratio= 0 24

7. (a): Given fix) = sin x - cos x, 0 < x < 271.
1 1 T
ie, fix)= V2| —=sinx ——=cosx =\Esin(x——)
& [JE V2 ] 4
= f'(x)=\f5cos[x—§].0<x<2n.
For critical points, let f'(x) = 0= \Ecos[x - %) =0

= Bl=0 = x—E—Eor3—n
i Y 1 2772
[ 0<x<2u@——<x—£<7—x)
4 4 4
n T n 3n 3n 7n
= X=—+— or —+— =, —
4 2 4 2 4 4
Now,f"(x) = —2 sm(x_g)
it
el
4
= f”(3:]<0 :>_f'l’lasalocalmaxu:mn:ﬂat_'u:f%c
5 3n s It n
Also.localmaxmlumvalue:f(T) (_“_)
=ZsinZ=2
2



Now,f”(%]:— 25in(———)=—\l’-sm—=v’-
7
f”(-f—)>0 :jhasa]oca]mini.mumalx:zf.
i m
Also, local minimum value :f(?)

zﬁsm(lt-f)z FYTTL I -

4 4 2

18. (c) 19. (a)

20. (b): Given P(X=0)=P(X=1)=pand (X =2)

= P(X = 3) = k (say)

The probability distribution of the random variable X is

x | o 1 2 3

P | p | op | k| k&

We know that Zp, = 1

= pH+prtk+k=1

= 2p+2k=1
1 1
k=-=k=2-p.
= p+ 2:# 5 P (i)
Ep,xt=2%p;x,  (Given)

= 0+p+4k+9% +=2(0+p+2k+3k)=>p=3k

= p= 3(%—1;} [From (i)]
= pim
B 8

21. (c): To find the last three digits of the product
1234 x 5678 (mod 1000).
Since 1234 = 234 (mod 1000)
and 5678 = 678 (mod 1000).
S0, 1234 x 5678 = 234 x 678 (mod 1000)
= 158652 (mod 1000) = 652 (mod 1000)
Hence, the last three digits of the product 1234 x 5678
are 652.

x

-2
22. (d): We have, > xsg—s

or2(5-2x)<x-30o0r 10 -4x<x-30
or-5x<-40orx =8

Thus, all real numbers which are greater than or equal to
8 are the solutions of the given inequality i.e., x € [8, =).

23. (c):

C(x):3+2.r-%xz,
Cx)=2- %x
To find critical points of C(x), put C'(x) =0

2—1120 = x=4
2

24. (d): (P) Given, A is a skew-symmetric matrix.
A'=_
Also, A’+I=0= A’=—1
= AA=-I=AAA=-TA'=I(-A)=1A=A
= (ATA)AA'=ATA = AN =]
Q U+ A =Cl"+ CI"™ A + GI"™A* + .. +
C,1""A"
=GQI+CA+CGA+ . +CA=1+(C +C+..+C)A
=1+(@2" ha [v (C+CG+..+C)=2"-1]
= A=2"-1
(R) We have, A>=AandB=1-A
Now, AB+ BA +I-(I- A)
=AB+BA+1-(I+A?-24)
=AB+BA-A+24 (v A’=A)
—AB+BA+A=A(-A)+(I-A)A+A
—A-A2+A-A2+A=A-A+A-A+A=A
(S) Wehave, A’ =A,B =B
Now, (AB- BA) =BA - AB =BA - AB
(AB-BA) - (BA- AB) =0

2. () xy 4 | |4 w
e PV x+y| [0 4

On equating the corresponding elements, we get
xy=4,w=4,z+5=0andx+y=4

On solving these equations, weget x=2,y=2,z=-5and

w=4.

Also, the two matrices are equal, if their orders are same

and their corresponding elements are equal,

26. (a): Given, F =T 10000, r = 10% per annum, N = 5
years.d—s%

:=——008
100 10
So, coupon payment C = ¥ 10000 x o0 =T 1000

Pi Day : Answer to Quiz on the Mathematical Constant Pi

. PiDayis observed on March 14 (the third month) since 3, 1, and 4 are the
first three significant figures of x

. It was founded in 1988 by Lamy Shaw, an American physicist

. Intemnational Day of Mathematics

4. luly 22 (22/7 in the day/month format, an approximation of x) and June

28 (6.28, an appraximation of 2xt)

5. The date is written as 3/14/15 in month/dayiyear format. At 9:26:53, the
date and time together represented the first ten digits of p, and later that
second Pi Instant represented all s digits

. Pie eating competitions, recalling Pi to the highest number of decimal
places

. Albert Einstein

Visual Question

Answer : Tau. Tau is double the value of Pi. Tau Time is at 6:28

wN

o

~
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AN
C[l—(l-l-l) ]+F[1+i)'N
1

_1000{1-(1.08)"%)
0.08

1000{1-0.6808

v, = 1000(1-0.6808]

+1000{1.08)~°

+10000 x 0.6808

= 3990 + 6808 = 10798
Hence, the fair value of bond is  10798.

27. (b): Let speed of boat in still water be x km/h
and the speed of current be y km/h.
Speed of boat in downstream = (x + y) kin/h
and that in upstream = (x - y) km/h
According to problem, we have
32 36

+——=7 or 32A+36B=7
x—-y x+y

1
x+y

1
where A=——, B=
=¥
Similarly 4—0+i=9
X—y x+ty
or 40A+48B=9

1 1
Solvi i) and (ii), t A=—,B=
olving (i) and (ii), we ge - o

x-y=8andx+y=12

Solving the equations (*), we get
x=10andy=2
Speed of boat in still water = 10 km/h

28. (a): Letl :3x+ 2y =160, 1,: 5x + 2y = 200,
l:x+2y=80,1:x=0I:y=0

Y
o

100

p

7

&

50

b2

")

20

10

A
16 2% 70 100
A [}

For B : Solving I, and ,, we get B(40, 20)
For C: Solving I, and 1,, we get C(20, 50)

58]
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(i)

(i)

(%)

Shaded region is the feasible region,
where A(80, 0), B(40, 20), C(20, 50), D(0, 100)
Now minimize Z = 4x + 3y
Zat A(80,0) =4 x 80 +3x0=320
Zat B(40,20) = 40 x 4 + 20 x 3 = 220
Zat C(20,50) =20 x 4 + 50 x 3 =230
Z at D(0, 100) = 300

Minimum value of Z is 220.
29. (b): Aisa symmetric matrix
AT =4 --()
A is also a skew-symmetric matrix
L AT=-A -..(if)

From (i) and (ii), weget A=-A = A=0

Hence, A is zero matrix.

30. (d): I. Ina LPP, objective function is always linear.
II. The feasible region for a LPP is always a convex
polygon.

III. A feasible region of a system of linear inequalities
is said to be bounded, if it can be enclosed within a
circle.

31. (b): I

Rx)=3(x +1)% + 5

I.  Wehave, fix) =3x"+6x+8

= fl)=3(F+2x+1)+5=3(x+11+5

Now, 3(x + 1> >0 forall x eR

= 3(x+1)P+5>5forallx eR

= fix)=fl-1)forallx e R.

Thus, 5 is the minimum value of f{x} which it attains at
x=—1.

Since, f{x) can be made as large as we please. Therefore,
the maximum value does not exist which can be

observed from above figure.
I Lety=fx) = (x- 1)}x+1)?

= %:x;-l)z(ﬁl)z+2(x+1)(x-1)3

=(x- 1%x+ 1D{3(x + 1) + 2(x - 1)}
=(x-1)Xx+1)(5x+ 1)



For local maximum or local minimum, we have

L. (=1 (x+1)(Ex+1)=0
dx

1

= x=1lor x=-1 or x=—=
S 4
I Given, f(x)=x+—
x

f’(x):l_%. L fl)=0x=42
x

and f"(x):%>0 which is > 0 for x = 2 and < 0 for
x=-2 X

f{x) has local minima at x = 2 and local maxima at
x==2
IV. fx)=2x(x+1)+ =27 +2x+x* =3 +2x=0
= x(3x+2)=0=x=00rx=-2/3

32. (a): A's share : B's share : C’s share
=60X4+%}<8:50X8+5’2—0X4:90X6

=480:500:540=48:50:54=24:25:27

The profit will be distributed in the ratio 24 : 25:
27 among A, B and C respectively.
33, (b):y=sinx+e
= d—y=c05x+e" = LA

dy  cosx+e®
2
d—x=—;[—sinX+e“]d—x
dy*  (cosx+e*)? dy

(e* —SLDJC) 1 sinx —e*

(cos.!r+e)Z cosx+e* (cosx+e*)

34. (d): P(King) = i a.ndP(notaking) = g

3 1
P(2Kings)=P(X=2)= — —
X g) =M ) 52 5] 221
4 48 48 4 32
P(Exactly 1 king)=P(X=1)= —x—+—
X I 8= } 52 51 52 5] 221
48 47 188
P(No kin PX=0)= —x—=—
X B =& e 52 51 221
The probability d.lstnbutmn of Xisas foHows
X ] o T T
188 32 .
P 221 221 221
188 32 1 34 _2
S E(X)=Zxp =0x—+1x—+2x— —
221 221 221 221 13

35. (c): (AB+BA) = (AB)" + (BA)'

=B'A"+ A'B'=BA+ AB=AB+BA (- A"=Aand B'=B)
Hence, AB + BA is a symmetric matrix.

36. (d): Time taken by taps A and B to fill the tank is
12 hours and 15 hours respectively and time taken by
tap C to empty the tank is 8 hours.

Thus, tap A and B fill up %thandéth part of the

1
tank in 1 hour and C empties 5 th part in 1 hour.

The part of tank filled in 1 hour by A, B and C i.e. work
done by taps A, Band Cin 1 hour is given by

12715 8 120 120 40

.. The tank will be filled completely in 40 hours when
taps A, B and C working simultaneously.

37. (b): The given annuity is a perpetuity of first type
in which R =¥ 10000 and r = %% =2% per quarter
2
So, i=—=0.02
100
Present value, P

Hence, the present value is 2 5,00,000

38. (a): Given flx) = 3x% - 8% + 6%

It being a polynomial function is differentiable for all
xeR.

Differentiate it w.r.t. x, we get

Fx) =34 - 8322+ 62x = 12(x* - 2% + x) and
fx)

=12(3x7 - 4x + 1).

= . Exam | Date

JEE Main Session 2 Between 4™ April and 15% Apiil
KARNATAKA CET MATHS /BIOLOGY 18™ April
KARNATAKA CET PHYSICS / CHEMISTRY 197 April
] WB JEE i 28" A
COMEDK (Engg.) 12 May

CUET Between 15% May and 31% May
JEE Advanced 26" May

BITSAT Session 1 Between 19™ May to 24™ May

BITSAT Session 2 Between 22" June to 26" June
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For stationary points f"(x) = 0

= 12(@-22+x)=>x(-2x+1)=0

= x(x-10=0

= x=0,1

39. (a): Wehave, (X=0)+P(X=1)+P(X=2)

+P(X=3)=1

And,0x P(X=0)+1xP(X=1)+2x P(X=2)
+3xP(X=3)=13

= P(X=0)+3P(X=1)=07and 7P(X=1)=0.7

= PX=0)+3P(X=1)=07and P(X=1)=0.1

= PX=0)=04

Variance Var(X) = ZX?P(X) - (Mean)?

=0xPX=0)+1xPX=1)+4xPX=2)+9x

P(X=3)-169=1x01+4x03+9%x02-1.69

=31-169=141

Standard deviation, S.D(X) = «J Var X =

40. (a): We have R(x) = 100x- % - &%
The margmal revenue function = MR= —(R(x))

141=1.19

=—(IUUx % —x%)=100-2x-3x%.

Margmal revenue at x = 2

=100-2(2)-3(2)’=100-4-12=384

41. (a): We know that

a- b (mod n) =a(mod n) - b (mod n)

So, (186 x 93) mod 7 = 186(mod 7) - 93 (mod 7)

=4(mod7)-2(mod7)=42(mod 7)=8(mod 7) = L(mod 7)
(186 x 93)(mod 7) = 1.

42. (d): Distance of race = 200 m, A beats B by 31 m
and Cby 18 m
A:B=200:(200-31)=200:169
and A: C=200: (200 - 18) =200: 182
G h=C-Eyh 18, 20 o5 ie

B A B 200 169
‘When Cruns 182 m, Bruns 169 m
‘When C runs 420 m, then B will run

=£x420 390 m
182

C will defeat to B by (420 — 390) = 30 m.

43. (a): Let the investments of Rajesh =¥ 12x
and the investments of Ramesh = 7 11x
Let the Ramesh invested the money for f months, then
Rajesh investment : Ramesh investment
=(12xx11): (11x x ) = 132x: 11xt
C13x 3123

=> = =% = t=4months
1lxt 1 t 1
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44. (c): (486 +729) (mod 12) =486 (mod 12) +
729 (mod 12)

=6(mod 12) + 9 (mod 12)
= (6 +9) (mod 12) = 15 (mod 12)
=3(mod 12)

(486 + 729) (mod 12) =3
45. (c) : Given, the speed of boat instill water (x) = 12 km/h
and time taken in upstream = 2 x time taken in
downstream
Let the speed of stram be y km/h.

time taken in upstream 2

" time taken in downstream 1

‘We know that,
time taken inupstream  x+ y 2 124y
—— ==
time taken in downstream x—y 1 12—y

= 12+y=24-2y=3y=12=5y=4
Hence, the speed of stream = 4 km/h
46. (b): Given original cost of machine = ¥ 50000
Scrap value of machine = ¥10000
Useful life = 4 years

*. Annual depreciation

_ 5000010000 _ 40000

4 e

Hence, annual depreciation is 2 10000,

=10000

47. (a): Let the number of machine A be x and number
of machine Bbe y. Let Z be the daily output.
Now given information can be summarized as :

A B Maximum available
(x) » capacity

Area (m?) 1000 | 1200 7600

Man power 12 8 72

Output 50 40

According to question, x and y must satisfy the following

conditions :

(Area) 1000x + 1200y < 7600

= 5x+6y<38

(Man power) 12x + 8y <72

= 3x+2y<18,x>0,y>0

Mathematical formulation of the LPP is

Maximize Z = 50x + 40y

Subject to constraints :
5x+6y<38,3x+2y<18,x=0,y=0

Now, we draw the lines

l:5x+6y=38,1,:3x+2y=18,l,:x=0and [,: y=0

Lines I, and I, meet at E(4, 3).



The shaded region OCEB is the feasible region, which
is bounded.

Vertices of the feasible region are

(0, 0), C(6, 0). E(4, 3) and B (u.lg)
Maximize Z = 50x + 40y E
ALO,Z=50x0+40x0=0
ALC,Z=50%6+40 % 0=300
AtE, Z=50x4+40x3 =320

AtB,Z=50x 0 + 40 x % =253.33

Clearly, the maximum output = 320 is at E{4, 3), i.e,
when 4 machines A and 3 machines B are purchased.

48. (a)
49. (a) : Both statements are true.
50. (b)

MARCH 14, OR 3/14 as per the American convention, is celebrated as
Pi Day worldwice a5 an ode to the mast well-known approximation
{3.14) of the mathematical constant Pi.

The tracition was startec¢ by physicist Larry Shaw of the
Exploratorium museum in San Francisco in 1988, and has since
seen global popularity.

On the day, icians try to raise on their
subject among lay persons, through lectures, museum exhibitions
and pie-eating competitions.

In 2019, UNESCO's 40th General Conference cesignated Pi Day as the
International Day of Mathematics.

What is Pi?

Pi, often represented by the Greek letter pi, is the most famous of all
mathematical constants. It represents the ratio of a cirde’s circumference
{bouncary) to its ciameter (a straight line between two points on the cirde’s
boundary, passing through its centre). Regarcless of the cirde’s size, this
ratio always remains constant

Pi Is an imational number — it is a cecimal with no end and no repeating
pattem — which is most often approximated to the 3.14, or the fraction
21.

How is Pi calculated?

The importance of Pi has been recognizec for at least 4,000 years. Acacemic
Petr Beckman in his dassic A History of P (1970) wrote that “by 2,000
BC, men had graspec the significance of the constant that is tocay cenoted
by pi, and that they hae found a rough appraximation of its value.”

Both ancient Babylonians and andient Egyptians came up with their own
measurements, probably by drawing a cirde of some ciameter, and then
measuring its circumference using a rope of said ciameter in length.
Babylonians settled at 25/8 (3.125) as the value of Pi, while andent
Egyptians setdec at {16/9)2 (approximately 3.16).

It was Greek polymath Archimeces (circa 287-212 BCE) who came up with
the method to calculate Pi that remained in use till the 17th century. He
realised that the perimeter of a regular polygon of ‘n’ sices inscribed in a
circle is smaller than the circumference of the cirde, whereas the perimeter
of a similar polygon circumscribed about the cirde is greater than its
circumference. This can be used this to calculate the limits within which the
value of Pi must lie.

Now, as one keeps adding more and more sices to this polygon,
it gets doser and doser to the shape of a cirde. Having reached

96-siced polygons, Archimeces proved that 22371 < Pi < 2217 |
(in cecimal notation, this is 3.14084 < p < 3.142858).

N Following Archimeces, this method was used by mathematicians
onstantly increasing the number of sides of the polygon to
calculate Pi to ever greater cecimal places.
The problem with this method, however, is that it is extremely
labour intensive. For instance, it took Dutch mathematician
Lucolph van Ceulen (1540-1610) a staggering three cecades to

cakulate Pi to 35 cecimal points.

It woulc be Isaac Newton (1643-1727) who significantly simplified the
process of calculating Pi. In 1666, he calculated Pi up to 16 decimal places using
cakculus, which he ciscovered along with mathematician Gottfried Wilhelm
Leibniz (1646-1713). What had taken mathematicians years 1o calculate now
coulc be cone in a matter of cays.

But why does all this matter?
Circles are everywhere in the world. So are three-gimensional shapes like
cylincers, spheses, and cones, all of which carry the proportion of Pi. Knowing
Pr's value, thus, has some arucial practical benefits in the fields of architecture,
cesign, and engineering. From constructing water storage tanks to fashioning
hi-tech equipment for satellites, the value of Pi is indispensable in all sorts of
areas.
Moreover, Pi seems to be woven into descriptions of the ceepest workings of
the universe — from cakculating the vastness of space or uncerstanding the
spiral of DNA.
A quiz on the mathematical constant Pi.
Question 1 : Let's start with a simple one. Why is March 14 observed as Pi
Day?
Question 2 : Who founded this cay and in which
year?
Question 3 :In 2019, UNESCO cesignated Pi Day to ‘
be celebrated as which day?
Question 4 : People also celebrate Pi on other cates
in the year. Which are they?
Question 5 : In the year 2015, March 14 was
celebrated as Super Pi Day. Why?
Question 6 : Name two comman ways of celebrating Pi Day.
Question 7 : Which famaus scientist’s birthcay falls on Pi Day?
Visual question :
What is the symbol present in the image? How is it related to Pi? There is a
specific time assodated with the symbal. What is it?

Courtesy : The Hindu

Q
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beat the
TIME TRA

SECTION-I
Single Option Correct Type
1. The domain of the function

flx)=sin~! [|-"2|_+15) is (- o, —a] U [a, =).
K2+

Then a is equal to
@ X2 w F-1
2 2
1 QBN @ .1y
2 2
2. If3x + 2y = 1 be tangent to y = f{x) at x = 1/2 and
g x(x—1) -
p= il_!‘%ﬁ.lhen g pequals
& . _f LS r=1
2 2
1 1
= b) -
(a) 3 (®) P
(<) % (d) can't be found

5

3. The complex number z =m is

(a) zero

(b) purely real number
(c) purely imaginary number
(d) None of these

4. Ifay,a,, .., sy are in G.P. where a and r are the first
term and common ratio respectively, then the value

a,—a;+ta;—.+a
of 125 = 4 jsequalto

ﬂz—ﬂ4 +ﬂ6—...+ﬂ50

@o 1 ©l (@r
T

5 If j-f(x)dx =wy(x), then jxsf(xs) dx is equal to

2
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Duration : 30 minutes

(a]

L=

%x’w(xs)—3jx3w(x3)dx+c

(b

~

%xlw(x])—sz\v(xi)dx-rc

(c

—

%[xjw(xs) -J':rt:‘\y'(x3 )dx] +C

(d

—

% [xa\p(xl) —J'chq.v(an:3 )dx] +C

The equation of the circle passing through the focii
2 2

of the ellipse X 4 r_ 1and having centre at (0, 3)

is 16 9

(@ P+y -6y+7=0 (b) ¥+ -6y-5=0

(@ 2+y-6y+5=0 (A P+yP-6y-7=0

Water is dropped at the rate of 2 m%/s into a cone of

semi vertical angle 45°. The rate at which periphery

of water surface changes when the height of the

water in the cone is 2 m, is

(a) 3m/s (b) 1m/s (c) 2m/s (d) 4 m/s
sin(cos x)—cos x
(n-2x)*

k 5

. . n
is continuous at x = 5 thenk =

. 12
If fix)= X#T

x=m/2

1 1
® - @ - @y

Find the area of the region bounded by two parabolas
¥ =8xand x* = 8p.

(a) O
14 15
— sq. unit: b) — sq. unit:
(a) : $q. units (b) 14squ.n.ls

(c) b s5q. units (d) % 5q. units

. The maximum value of
(5sinx-12cosx) (5cosx+ 12sinx) is
13 169 13 169
= by —= =y 22
(a) 7 (b) 7 (c) ) (d) 3



SECTION-1I

Numerical Answer Type

11. The papers of 4 students can be checked by any one
of the 7 teachers. If the probability that all the 4
papers are checked by exactly 2 teachers is A, then
the value of 49A must be,

1 -1 1
12.1f A=[0 2 -3|,B=(adjA)and C=
2 1 0

5A, then

the value of |_adj_B| is

13. The distance of the point (3, 0, 5) from the line
x-2y+2z-4=0=x+3z-11is

14. The letters of word ZENITH are written in all
possible ways. If all these words are written out as

in a dictionary, then the rank of the word ZENITH
is

15. The coefficient of ***? in the expansion of
(1-2298(1 + x + 222 s

SOLUTIONS
+5
1. (c): Here, f(x)=sin"(¥]
x +1
+5
() <1 = +5<P+1=22-4-|x>0
x2+1
2 2 2
= (m—l) Vo (lxl—lJ -[ﬁ] 20
2 4 2 2
(1L )L
2 2 2 2
17 -1 1 1
= (11 ) oo
2 2
+ ; - + +
71 Wi7+1
2 2
But |x| can't be negative, therefore | x |> J1_72+ 1

. [q_[@]] u[@ “,]
(£ 21,
V17 +1
2

[~ Domain of f{x) is (~ee, —a] U[a, =2)]

Thus a =

-+ Slopeof 3x +2y=11is —%

(1) 3 ;
f [2]- 3 (1)
Now, p=ﬁm% [9 form]
""“f{?: ]—f(g] 0
2 2
2x-1
x%l)f,[e ]I‘EZx_z_f:(i]l —Zx(_z)
2 2
2x-1
I_)nfl[i}21+fr[e ]e—lx
2
-1 -1 [From (i)]
1 3
bl 8 = 2]-=
&G )
=
"3
1 1 1/3 1
Zp = —+ T 10 o= ——
o 3 32 1-1/3 2
5 L+ (2+i)(3+i)
(c): z= x
1=-)(2-i)(3-i) (+i)(2+i)(3+i)
5x(2+| +3J)(3+l) 5(104) _i
2x5x10 2x5x10 2
4. (c): We have a), a,, a5, ... agg are in G.P.
4 —a3+as —.. g a—ar’+art— . +ar'® _1
ay—ay+ag—..+asg ar—ar’ +ar° —.+ar®® 1

5. (b): Letx* = u, then 3x%dx = du
Also,J’ Fx)dx = y(x)

Now, J'Jcsf(x3 Ydx = %Ju Sfu)du
=§[uj Sdu-[( fdurdu)
- %xs\l;(x’)—J‘xqu(xl)dx+C

6. (d): Foci are given by (+ ae, 0)
Asa’é =a? - b* =7, we have equation of circle as

(x- 01+ (y=3)*= (7 -0} +(0-3)
sy oey-7=0

7. (b): We have,

d—V=2 or i(lnr3)=
dt di\3

[+ r=has0=45°
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@y B R D)
dr mrt

Now, perimeter = 2rr = p (say)
d dr 2 4
—@2nr)=2n—= 21![*): — ...(ii) [Using (i)
dt dt nr? r [ g (]
Whenh=2mthenr=2m
dp 4
Hence, ——=— =1m/s
dt 4
8. (d): It is given that f{x) is continuous at x==

sin{cos x) —cosx

" k= lim f(x) = k= lim
x—w/2

>z (m-2x)
=5 e 16 sin(cos x) —cos x . s'mj(n,IZ-x)
x-w/2 cos’ x 8(n/2-x)
S Y W [ i ;_l]
6 8 48 - 4 6
9. (d): Given equations of the curves are y? = 8x ...(i)
and x? = 8y - {(ii)

Equation (i) represents the
parabola whose vertex is
(0, 0) and axis is x-axis.
Equation (ii) represents
the parabola whose vertex
is (0, 0) and axis is y-axis.
Solving equations (i) and
2

2
(ii), we get [%J =8x

= x=8x =2 -8x=0=2x(x*-8)=0
= x=0orx’=8"= x=0orx=8

8 2 2
Required area = I JE J;dx - j% dx
0

2P 3P
=J§|:21_:| _l|:x_:| ZJ_[gm 0]- [33_0]
3 N 8| 3 i
2 128 64 64
==(64)——(512)= —=—s units
3( ) ( )= R q.

10. (d): Wehave,(Ssmx—lansx)(Scusx+ 12 sinx)
Let5=rcosaotand 12 =rsina
AP=54122=132=r=13

.. The given expression is

13(sin x cos ot — cos x sin @) - 13(cos x cos O + sin x sin o)

169
=13 sin (x - )-13 cos (x - @) = —sin2(x -a)
.. Maximum value is 169/2.

Q
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11. (6): Total number of ways in which papers of 4
students can be checked by seven teachers = 74

Now, choosing two teachers out of 7 is 7C, = 21

4 papers can be checked by exactly 2 teachers=2* -2 =14
The favourable number of ways = (21) (14)

(21)(14) 6
Required probability = = 49=A o 49A=6
o |adi BI_|adj(ade)|_|Af”‘)z _@
T e Al Sl 12
|adj B|
Now, as |A| =5

i

13. (3): The d.r’s of the line are given by

|-9m = [ e B e B

Taking y =0, we get x + 2z =4, 6 1 =
x+3z=11=2x=-10,z=7

x+10 z-7 -
Zz— b= 61+172k

The line is
Distance of the point (3 0, 5) from the line is
|(13z—2k)x(6:+_;—2k)| I2:+l4}+13k| V369

Jai Ja da

14. (616) : Total number of words = 6! = 720
Writing the letters of word ZENITH alphabetically that
is EHINTZ.

Word starting with Number of words
E 5 |

H 5!
1 5!
N 5!
T 5!
ZEH 3
L ZEl 3!
ZENH 2!

ZENIH [ 1

Total number of words before 615

ZENITH | |
Hence, there are 615 words before ZENITH, the rank of
ZENITH is 616.

15. (0): (1 - x5 (1 + x + 22207

=(1-20[(1-x)(1 + x + x%))2°7

= (1= x)(1 - 22097 = (1 — P07 _ (] _ 2)2007

All the terms in the expansion of (1 - )27 are
of the form x*" and all the terms in the expansion of
x(1 - )27 are of the form x*" * ! where as 2" is of
the form x*" * 2. Thus, the desired coefficient is 0.

®®
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BACHELOR OF ARCHITECTURE
(B.ARCH)

Bachelor of architecture (B.Arch) is an undergraduate degree programme in the field of engineering and architecture. It is the study of
buildings and infrastructures and their various forms, using different physical and chemical properties of different materials. B.Arch course
includes various other subjects such as Environment Studies, Mathematics, Engineering, and Aesthetics. This program combines theoretical
and practical knowledge to teach applicants how to plan, design and construct different types of physical buildings.

Eligibility Criteria

> The students must have passed their 10+2 examination or
equivalent with Mathematics as one of the subjects.

> The students must have secured a minimum of 50% marks
(45% marks for reserved category) in 1042,

[ The students should have passed 10+3 Diploma (any
stream) recognised by Central/State governments with
50 percent aggregate marks.

> The students should have completed their International
Baccalaureate Diploma, after 10 years of schooling, with not
less than 50% marks in aggregate and with Mathematics as a
compulsory subject of examination.

Top Recruiters

[ Sahara group D> Lar

> DIF > lindals

> PwWD >  Lodha group
> 1BM >  TATA group

List of Top Colleges/Universities

B> T Kharagpur B NIT Calicut
> 1T Roorkee D NIT Hamirpur
[ Jamia Millia Islamia University

Entrance Exams

NATA : National Aptitude Test in Architecture (NATA) is a national-
level undergraduate exam which is conducted by the Council of
Architecture (COA) for admission to 5-year B. Arch.

AAT : The Architecture Aptitude Test (AAT) is conducted every
year for the candidates who wish to take admission to the B.Arch
programme offered by the IIT Kharagpur, IIT Varanasi and IIT
Roorkee.

JEE Main : JEE Main B. Arch Exam is a national-level entrance
examination for architecture. Architecture is one of the two papers
that are conducted under JEE Main, the other being engineering.
The paper for Architecture is called JEE Main Paper 2. Students
who qualify for this prestigious paper get a chance to study the
Bachelor of Architecture course in top colleges like IITs, NITs, IIITs,
and other government colleges all over India.

Jobs and Career Prospects se—

> Architectural Technologist

» Building Control Surveyor

> Interior and Spatial Designer

> CADTechnidan D> Fire Risk Assessor
> Town Planner > Urban Designer
> landscapeArchitect [  Architect

> Urban Planner >  Design Architect
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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. If p, g and AP terms of an H.P, be respectively
x, y and z, then prove that (p - @)xy + (g - fyz +
(r-plzx=0. (Preeti, U.P.)

Ans. Since, x, y, z are respectively the pth, gt and rh
terms of an H.P, hence, 2 3 l,l will respectively be the
xy'z

P, gth and #h terms of an A.P.

If a and d be the first term and common difference of
the corresponding A.P., then we have

L . i)
T +(p-1d
Lo i)
y

and 1o a+(r-1d -.(iii)
k4

Subtracting equation (ii) from equation (i), we have
Ll g
x oy

ie., xy(p—q)= % ...(iv)

Similarly, subtracting equation (jii) from equation (i),

we have, xz(g-r)= %y (v)
and subtracting equation (i) from equation (iii), we have
x-z .
_.(vi)
Elley e

Adding (iv), (v) and (vi), we get the desired result.
2. Evaluate the indefinite integral :
1
J -6 & dx

sin” x+cos x (Ritu Jain, Gujarat)

46)
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dx sec® x
Ans. Let I = I — —I .
sin® x+cos®x " 1+tan®x
1+tan” x’
% sec? x dx
1+tan’ x

Putting tan x = t and sec? x dx = dt, we have

(1+t) B 1+r
g v PO b

= e JIJ‘ (t-_)
A

1
:tan’l(f*;] +C=tan! (tan x - cot x) + C.

i}

t+

3 ffl)=x"+(a-3)x2+ % (a-4)x+5

has a maxima at some x€ R~ and minima at some
x€R*, then find the possible values of a.
(Neetu Singh, Delhi)

Ans, We have, f(x) = x> + (a- 3) x% + ; (a-4)x+5
and f'(x) =322 +2(a-3) x + %(rz—él)

According to the given condition, f(x) must vanish
at two distinct points say o, B such that o < 0 and
B > 0. Then, we have
f)=3x-a)(x-f)
and f"(x) =3 (2x-a-p)
According to the given condition, o is a point of maxima
(@) <0= 3(a-f)<0whichistrue ¥ a
Also, B is a point of minima
f"(P)>0 = 3(B-o) >0 whichistrueVa
Now, for ot < 0 and B > 0, we have

aff <0 ie,

4

4
5 (a-4)<0 = a<dorac (-, 4).

L 24
ecipe for Success

J ¢€Success is not Final;
6’- Failure is not Fatal:
At It is the courage to continue
that counts.*®
~Winston Churchill



ARE YOU READY FOR Top Weightage Topics for JEE

*
In this article we will discuss about some of the most
. important topics of mathematics in respect to JEE Main
and Advanced. It is based on the analysis of previous
years' questions of JEE Main and Advanced.
Sets

A well defined collection of objects is called a set.
Operations on Sets

( It is the set of all elements
It consists of all the It consists of all of universal set {J which Itis the set of elements
elements of A those elements are not the elements which belong to A
and B with the which belong to of Aie,A'=U-A but not to B and is
common element & both A and B and Complement law "1 denoted by
taken only once is denoted by CAUA=U g A-B={x:xeA,
and is denoted by AnB={x:xcA s ANA =0 " x ¢ B
AUB=[x:xe A =0 and x € B} De Morgan's Law %
orx € B} e ¢ (AUBY=A'NnB
«(ANBY=A'UB
Application of Sets
If A, B and C are finite sets and U be the finite universal set, then
¢+ n(AUB) =n(A)+n(B)-n(AnB)
+ n(A v B) =n(A) + n(B), if A, B are disjoint.
+ n(AUBUC)=n(A)+nB)+n(C)-n(ANB)-n(BNC)-n(ANnC)+n(AnBNC)
+ n(A'UB)=mANB) =n(U)-nANB)
+ nlA'nB)=nlAUB)=nU)-n(AuUB)
Relations
Ris a relation from A to B (where A,B#¢)if RC AxB={(a,b):a€A, be B}.
Types of Relations
Empty (Void) Relation Reflexive Relation Transitive Relation Identity Relation
R=0= Ris void. R is reflexive in A if R s transitive in A if R={(a.a) Vac A}
(a,a)e RYae A (a,b)e Rand (b,c)e R is an identity relation
=(a,c)e RVabce A in A.
Universal Symmetric Relation Equivalence Relation Inverse Relation
Relation R is symmetric in If R is reflexive, R! is the inverse relation of R if
R=AxB Aif (a,b)e R symmetric and (a,b) € R, then (b,a) e R'..
=> R is universal. =(bha)eRVa, transitive, then R is an Domain (R) = Range (R"Yand
be A. equivalence relation. Range (R) = Domain (R’l)
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Functions

A relation f : A — B, where every element of set A has only one image in set B,

i £ i One-one (Injective) Function Onto (Surjective) Function
Afunctionf: A —> Bis A function f: A — B is onto,
N A one-one, if no two elements of if all the elements of B have
R A have same image in B. atleast one pre-image in A.
b Many-one Function Into Function
A5 : . A . o
A function f: A —» B is AB A function f: A — B is into,
—"' many-one, if two or more than 1 if there exists atleast single
= two elements of A have the _ element in B having no pre-

same images in B.

Bijective Function

A function which is both one-one & onto.

¢« n(A)=n(B)

+ Range = Codomain

Number of Functions

Let f:A— B,|A|=m,|B|=n.

The number of functions from A to B is n™.

The number of one-one functions from A to B= {

0,

"P,ifnzm
ifn<m

n
The number of onto functions from A to Bis= 2, (-D" "Cp ™, ifn<m
r=1

The number of bijections from A to Bis a! if m = n.

Composition of Functions

Letf: A — Band g: B— C be two functions, then
gof : A — C is known as composition of functions.

2of
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+ fog# gof
+ fo(goh) = (fog)oh

+ Composition of two bijections is also a bijection.

image in A.

Invertible Functions

Let f: A — B be a bijection.
Then the inverse function

f 7! exists from B to A.
ie,f':BoA
f"l(y) =xoy=flx)

Properties

(Associative property)



Matrices

A matrix is an ordered rectangular array of numbers or functions. The numbers or functions are called the elements
or the entries of the matrix.

A matrix having m rows and n columns is called a + Column Matrix : A = [@ylm x|
matrix of order m x n. + Row Matrix: A = [a; » o

+ Square Matrix: A = [a], x m

Transpose of a Matrix + Diagonal Matrix: A = (@] x m»
wherea;=0Vi#j

Transpose of a matrix is obtained by interchang-

ing rows and columns of the matrix. o -Soalar Matrix: A = [agly s where

_ i T_ [ 0,ifi#j

If A =[aylmxn, then A"or A" = [@],1xm S I for some constant k.
9 \kifi=j
Properties ¢ ZeroMatrix: A = [a']'"' xm Where = OV i&;j
+ Identity Matrix : A = (2], n»
¢ (A=A ¢+ (A+tB)=A'+H Lifizi
Jifi=

o (kA) =kA' + (AB)Y=BA' wherea; ={0 ifi#j"

¢+ (ABCY=C'B A
+ Upper Triangular Matrix : A square matrix in

which all the elements below the diagonal are

- zero.
Inverse of a Matrix + Lower Triangular Matrix : A square matrix in

which all the elements above the diagonal are
If A and B are two square matrices such

that AB = BA = I, then B is the inverse
matrix of A and A is the inverse of B. It is denoted
byA™.

zero.

+ Involutory Matrix : A square matrix A is
involuntory if A> =

+ Orthogonal Matrix : A square matrix A is

Bropecties orthogonal if AAT = ATA =1

+ Inverse of a square mairix is unique, if it exists.
0 4 + Idempotent Matrix : A square matrix A is

o (A)t=a idempotent if A>= A
o (kA =AYk + Symmetric Matrix : A square matrix A is
symmetric if A" = A
s (AB)'=B1a"! ; . o e
+ Skew Symmetric Matrix : A square matrix A is
o @ayt=@n’ skew-symmetric if AT = -A
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Corresponding to every square matrix A, there exists
a number called the determinant of A and denoted
by |Al.

41 %2 43
LetA=|ay, ay ap| Then,

431 A3 f33

[Al = ay)(anas; - a3a53) — apy(aya33 — @nay) +
a13(@21a32 ~ A22a31)

Singular and Non-Singular Matrices

A square matrix A of order n is said to be
+ Singularif |A| =0

¢ Non-singularif|A|#0

a+k b+ky c+ky

+ If[Al=]| 4 e 7

g h k
a b c| [k k ks
then|Al=d e f|l+|d e f
g h k g h k
o 1=l

+ If any two rows (or columns) of a determinant
are identical, then the value of determinant is
zero.

¢ If each element of a row (or column) of a
determinant is multiplied by a constant k, then

its value gets multiplied by k.

LetB= [A,-j],,,,, be the matrix of cofactors of matrix A= [a,—j],,,(,,. Then the transpose of B is called the adjoint

of matrix A.

b, 4

Properties

If A is non-singular matrix of order n, then
+ AladjA) = (adj A) A = |A| I,

+ adj (AB) = (adj B)-(adj A)

+ adj(adjA)=|A]"2A

+ adj(kA) =K adj (4)

A adj A = |a"
ladj 4] = A"
ladj (adj 4)] = |’

adjA = |A|A!

Solution of System of Linear Equations

Let AX = B be the given system of equations.

+ If|A| #0, the system is consistent and has a unique solution.

+ If|A| = 0 and (adjA)B # O, then the system is inconsistent and hence it has no solution.

+ If |A| = 0 and (adj A)B = O, then the system may be either consistent or inconsistent according as the

systemn has either infinitely many solutions or no solution.
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ALGEBRA
- Complex Numbers and Quadratic Equations

Complex Number

A number of the form z = a + ib (where a = Real part,
b = Imaginary partand a4, b € R) is known as complex 1&:1:(1)1’3:.("71:0:;;_—_1 -1 +i~j3T -1- ivr.';

number. 2 2
or x=1,0,0

o w’=1 c l+o+w’=0
. . lea"+o= 0,if n is not multiple of 3
Let z, = a, + ib; and z;, = a, + ib,. O OT= 3 i ais multiple of 3
Addition : z; + z, = (a; + a3) + i(b; + by)

Subtraction : z, - z; = (@) - a,) + i(b; - b,) De-Moivre's Theorem

Multiplication : 2,2z, = (a a5 — byb,) + i{a;b, + a,b,)
P! 122 192~ 0105 102 + a0, 2= rcis 0), 2" = "(cis 1)

. z, a8y +bb,  a,b —ab.
Division: 21 = 422802 ;oM = s 2o N o )
z, d+i a; +b3 Also, n™" roots of unity is given by 2" = 1 and

z=cis(2k—n],k=0, 1,2,..,n-1
Conjugate of Complex Numbers &

Conjugateof z=a+ibis Z=a—ib

Properties z=re", Z = re ™, where - n <0 <7, Ois the principal

= argument.
(z2) =z g

* z=Z & zispurely real Quadratic Equation

An equation of the form ax® + bx + ¢ is called a
quadratic equation where 4, b, c € R and a = 0.

—

* z+7Z =0 & zis purely imaginary

_  — 3 oo

o Btz =R t5in2; =57 If b° - 4ac < 0, then the solution is given as
e —bi,’tlac—bzi

* (5/zy)=712;(z, 20) e

* 2= G

ra=flz)=> a = f(z),aeC

a,b,carerealand A = b” — dac is the discriminant of
a +bx+c=0

+ If A> 0, then the roots are real and unequal.

+ If A =0, then the roots are real and equal.

z=a+ib=r(cosO +isin0) =rcis O,
+ Let A <0, then the roots are complex conjugates.

- = 2
where r = Modulus of z = \)“ +b + Let @, b, ¢ be integers and A be a square of an

b integer. Then the roots of ax® + bx + ¢ = 0 are
= —tan-1] 2 B
and 8 = Argument of z = tan (a] rational numbers.
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Common Roots of Quadratic Equations

Condition of one common root

Let a;X + byx + ¢; = 0 and a4, + byx + ¢, = 0 have
a common root ct.

-

Condition for both the common roots
Letax + bix+ ¢ =0and ayd + box + ¢, = 0,
then the required condition is

i b1c2_b2‘51:“251_0152 az0 o_b_a
ao —ai, @by —ayby ' 1 a b oo

Quadratic Expression and its Graph
.( Case-1:For a>0 v Case-111: Fora>0 y
. and D>0 T and D<0
| For a<x<p, In this case, imaginary
| ¥<0 T e X roots appears & X - X
| # y>0forxeR. v
| r |

Case-11: Fora>0
and D=0

¥ =4:z(x—n:)t)2

andy=0,forxe R.

| Case-1V:Fora<0
and D>0
y>0,ifa<x<P
y<0,ifx<a

‘ orx>f

B Logaritm

Logarithm is the power to which a number must be raised in order to get some other number.

Properties of Logarithm
e log,1=0 e log,b=1 e log,b*=x o ploBEY -y
1 log.a
o logya=log.alogyc ® logpa= —— ® logya= —= o log, (xp) = logyx + logyy
log, b log. b 1
*  log, (x/y) =log ,x~log,y o loga® = a loga log,pa =5 10gy
. logbﬁﬂ“ = glogf,u o a'%8b = pB? (g b, c>0andcz1) o VOBl _pVIoBsa
* log,log, d V.2 =-n, where nis the number of square roots.
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Factorial Numbers

Product of first n natural numbers is denoted by n!

ie,nl=n(n-1}{n-2)..321

Selecting r objects out of n different things
n~ o onl
T rin-nr

0<r<n

Properties
¢ "P="C,r,0sr<n
¢ For0<r<n"C,="C,_,
¢ Forl<rsa,"C,+"C,_,="*'C,

¢+ "C,="C,=a=born=a+b

‘ﬂo@al Theorem

Binomial Expansion
For positive integral index ‘m,n e N
(x+a)"="C" +"CX" 'a+..+"C,a"

n
= 2 'lcrx'!—rar
r=0

Properties of Binomial Coefficients
¢ G+C+Cy.tC,=2"
¢ GG+ G+ =C +Cy+Cs+..=2""!

n
. z:r-Cr =n2"!

r=0
C c, 2™l
* C0+i+—2+...+—":—
2 3 n+l1 n+1
c, C -1"C
. Cn_ﬁ+_2__3+___+()—":L
2 3 4 n+l n+l

- Permutations and Combinations

Arranging r objects out of r different things,

— n!
¢ When repetition is not allowed = "B, ~Tnr
where0<r<n S
¢  When repetition is allowed = n"

Distributions into Groups

Distribution of n distinct things into r groups
G;» Gy ... G, containing P;, P,, ..., P, elements
respectively,

1
¢  Groups are distinct :

— ™
BIP!..P

nl

¢ Groups are identical : ———
B!P B!

General Terms
. 'I;,+|="C,x"'rar

¢ T, fromtheend=T,_,,, fromthebeginning

Middle Terms

No. of terms=n + 1

If nis even, then T, is the middle term.
|

2
If nis odd, then T,,;, T,,,3 are two middle terms.
2 2

Multinomial Theorem

n! L. 2
Pl!Pz!---Pr!xl N

wherep, +py+p1..+p,=n

(+x+.+x)'=Y
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- Sequences and Series

Arithmetic Progression (A.P)

A sequence whose terms increases or decreases by
a fixed number.

n® term : T, = a + (n — 1)d, where d (common
difference) = T,, — T, _ 1, a = first term

n™® term from end : Ty=1-(n-1)d,

where ! = last term

Sum of nterms: §, :g[ZaJr(n—l)d]: -;[a+1]

Geometric Progression (G.P.

A sequence of non-zero numbers for which the
ratio of a term to its just preceding term is always

constant.

n' term : T,=ar"" ! where r(common ratio)
T

= 2 and a = first term

n-1
1

-1
I’"

n™ term from end : T, = 1 =last term

Sum of nterms:

n
a(r’ l)‘ >l
r-1
-
5, =12,
1-r
an, r=1
Sum of infinite terms :

S.=—2 <1
1-r

Arithmetic Mean (A.M.)
+ For two numbers @ and b, A. M. is ﬂ .
¢ A =a+ 1{

where A, .., A, are n arithmetic means inserted

between two numbers a and &.

b—a

),V r=12,..,n,
n+l

Geometric Mean (G.M.)

+ For two numbers a and b, G.M. is JE .

b)m-i , where k=1,2,3,....,n,

. Gk=a(—
a

where G, ..., G, are n geometric means inserted
between two numbers a and b.

Relation between Arithmetic
Mean and Geometric Mean

Let a and b are two real positive numbers and A,
G are arithmetic and geometric mean respectively
between them.

¢+ Ifa=bthenA=G

¢ Ifazb,thenA>G

) Sum of n Terms of Special Series

+ Sum of n natural numbers = Zn

+ Sum of squares of # natural numbers = an =

=u(n+l)

n(n+1)(2n+1)
6

+  Sum of cubes of n natural numbers = Zn:’ = M = (En}z

1 1 n
¢ —+—+t...+ =
1.2 2.3 n(n+1) n+l
* 1<2+2~3+...+n(n+1):w
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Exam on 28"‘ Apnl 2024

Calegory 1{Q.1 to 50)

(Carry 1 mark each. Only one option is correct.
Negative marks : %)

1. Solve the differential equation : %’ = +1)y

(b) logx=€"+x+c
(d) log|y|=

(a) logx=xe"+c

(c) logly|=xe" +¢ Erxtc

2. y=¢"+ Ax + B is solution of the differential
equation
2
@ LLop ® L2,
dx
dzy Tk }’ o
(C) d—z——t (d) —2——2

3. Let the tangents drawn from the origin to the

circle, # + y* - 8x - 4y + 16 = 0 touch it at the points A
and B. Then (AB)zls equal to
32 56 52 64
a) — b) — ) — d) —
(a) s (b) g (©) = (d) s
& ‘et i cosx, ifx20
il slat fims —cosx, if x<0

Which one of the following statements is not true?

(a) f(x)iscontinuousatx=1

(b) f(x) is continuous at x = -1

(c) f{x)is continuous at x = 2

(d) f{x)is continuous at x =0

5. Between 1 and 2, how many local maxima the
function f(x) = 6x° - 7x + 35> + 2% + 11x - 17 has ?
(@ 0 (b) 1 (0 2 @ 3

6. If pand gare non-collinear unit vectors and
| +3|=+/3.then (25 —35)-(3p+§)is equal to

1

1 1
(a) 0 (b) 3 © -3 (d) ~5

PRACTICE PAPER 2024

7. The chord of the curve y = 2 +2ax+ b, joining the
points where x = a and x = [, is parallel to the tangent
to the curve at abscissa x =

a+b 2a+b 2a+[i a+p
(a) 2 () 3 () (d) 2
w3
8 If ;&mkbg{“lﬁ ,then kis
o 3+4sinx 3
@ 12 (b)) U3 () /4 (d) 1/8

9. If the mean of the numbers a, b, 8, 5, 10 is 6 and
their variance is 6.8, then ab is equal to

(a) 6 (b) 7 (c) 12 (d) 14

10. Ifa, b, c are distinct and the roots of (b - clxz +(c-a)x
+(a - b) = 0 are equal, then a, b, care in

(a) Arithmetic progression

(b) Geometric progression

(c) Harmonic progression

(d) Arithmetico-Geometric progression

13
11. The value of ¥ (i" +i™1), where i=1, equals
n=1
(a) 0 (b) i (c) -i (d) i-1
12. If z) and z, are two different complex numbers
s
with |z;| = 1, then At
%4

1 1
(b) 5 (c) 5

is equal to

(a) 0 @1

13. How many four digit numbers are there with
distinct digits?

(a) 5040 (b) 4536 (c) 30240 (d) 5274

14. If1-2iis aroot of 2% + 0tz + P = 0, where crand §
are real, then o - P is
(@ 3 (b) 4

(0 -7 (d) 2
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15. The number of ways in which the letters of the
word ARTICLE can be rearrange so that the even places
are always occupied by consonants is

(a) 576 (b) *Cyx(4)
(c) 2(4h (d) None of these
01
16. If A:[O 0], then (al + bA)" is (where I is the

identity matrix of order 2)

(@) dI+a"'b-A  (b) a"l+na"bA

(0 dl+na™'ba  (d) dT+b"A

17. If P(n) : “2°" - 1 is divisible by k for all n € N" is
true, then the value of 'k’ is

(a) 6 (b) 3 c) 7 ) 2

18. Let A and B be two sets containing four and two
elements respectively. Then the number of subsets of
the set A x B, each having at least three elements is

(a) 275 (b) 510 (c) 219 (d) 256

19, Lenx=[m,m sma], then |X'%=
=sind cosO

() 1024 (b) 100 (o) 1 (@ -1
o 2 3

20. IfA= and |A’| =27, thena =
2 o

(@ t2 () =5 () :1  (d) 47

21. For an invertible matrix A if A (adj A) = [1(? ::)jl.
then |A|is

(a) 100 (b) -100 (c) 10 (d) -10

22. A six-faced unbiased die is thrown twice and the
sum of the numbers appearing on the upper face is
observed to be 7. The probability that the number 3 has
appeared at least once is

(a) 1/2 (b) 1/3 (c) L/4
23. Two sets A and B are as
A={{x.y)€ RxR:|x-5|<land|y-5|< 1}
B={(x,)€ RxR:4(x-6)>+9(y- 57 <36}

Then

(a) AN B=¢(an empty set)

(b) neither Ac BornorBC A

(c) BCA (d) AcB

24. Let the relation p be defind on R as apb iff 1 + ab > 0.
Then

(a) p is reflexive only

(b) p is equivalence relation

(c) p is reflexive and transitive but not symmetric

(d) p is reflexive and symmetric but not transitive.

56

(d) 1/5
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25. If the cartesian coordinates of a point are

5 s . :
= 3 then its polar coordinates are

51 2n
(a) [5, ?) (b) (5, ?)

11 13n
(c) [5, H] (d) (5, E)

26. A coin is tossed three times. If X denotes the
absolute difference between the number of heads and
the number of tails, then P(X = 1) is

(@ 112 () 23 () U6 (d) 3/4

3 1
27. If c05ﬂ+cos[i:5andshlu+smﬁzz and 0 is

the arithmetic mean of o and B, then sin 20 + cos 20 is
equal to

(a) 3/5 (b) 4/5 (c) 7/5 (d) 8/5

28. Let a and b be non-zero reals such that a # b. Then
the equation of the line passing through the origin and
¥

the point of intersection of 242 =1 and Z+2L=11s
a b b a

(@) ax+by=0 (b) bx+ay=0

() y-x=0 (d) x+y=0

29. A straight line has its extremities on two fixed
straight lines and cuts off from them a triangle of
constant area C*. Then the locus of the middle point of
the line is

(a) 2xy=C () xy+C=0

(c) 4ff =G (d) None of these

30. The line 5x + y - 1 = 0 coincides with one of the
lines given by 5x% + xy — kx — 2y + 2 = 0, then the value
of kis

(a) -11  (b) 31 (c) 11 (dy -31

31. 'The parametric equation of the circle
P4y —6x —2y+9=0are

(a) x=3+cosb, y=1+sin0

(b) x=1+cosb, y=3+sin@

(c) x=cos0, y=sinb

(d) x=3+sin0, y=1+cosO

32. The equaT.icnnJcZ +y2 +4x + 6y + 13 = 0 represents

(a) apair of coincident lines

(b) a pair of concurrent straight lines

(c) aparabola (d) a point circle

33. If PQ is a double ordinate of the hyperbola
2 2

X Y _1 such that AOPQ is equilateral, O being the

B
centre. Then the eccentricity e satisfies



(a) l<e<% (b) e=%
(c) e=— (d) e>%

2 2
34. Let Sy, Sy be the foci of the ellipse T_6 + )f? =11
A(x, y) is any point on the ellipse, then the maximum
area of the triangle AS, S, (in square units) is
@ 22 B 2B ©8 (@4
35. A parabola y* = 32x is drawn. From its focus, a line
of slope 1 is drawn. The equation of the line is
(a) y=x+8 (b) y=x-4
© y=x (d) y=x-8
36. If the angle between the planes

Fo(mi-j+2k)+3=0 and 7-Qi-mj-k)-5=0is =,
then m = 3
(@) 2 (b) £3 (o) 3 (d) -2

37. If a plane meets the coordinate axes at A, Band C
such that the centroid of the triangle is (1, 2, 4), then the
equation of the plane is
(a) x+2y+4z=12
() x+2y+4z=3

(b) dx+2y+z=12
(d) dx+2y+z=3

x—4
+a forx<4
[x-4]|
38. If f(x)= a+b forx=4
i +b forx>4
[x-4]|
is continuous at x = 4, then
(@ a=1,b=1 (b)a=1,b=-1
() a=0,b=0 (da=-1,b=1
tanx, if n<x<?
39. I f(x)= 4 ) is
2 n m
ax+h, f —<x<—

4 2
differentiable at x:E, then the values of a and b are
respectively

2-n 4-T
(a) 2, (b) 2,—
4
-n -n
1, — d) 2,—
(c) " (d) 2
mx —mx dz)’ 2 .
40. Ify=ae™ + be™"", then —7 —m"y isequalto
dx
(a) m*(ae™ +be™) (b) 1
(© 0 d -1

41. The function represented by the following graph is
Y

o 1 2 %

(a) Continuous but not differentiable at x = 1

(b) Differentiable but not continuous at x = 1

(c) Continuocus and differentiable at x = 1

(d) Neither continuous nor differentiable at x = 1
1

42. | —————dx isequalto

sinx-cos? x

(a) secx +log [secx + tanx| + ¢
(b) secx-tanx + ¢

(c) secx +log|secx — tanx| + ¢
(d) secx + log |cosecx - cotx| + ¢

2x-1
a3 [—2E2) e Alogle-1]+ Blog |x+2
f Gy T Aloelz-1|+Blogh+1

+ Clog|x - 3| + K, then A, B, C are respectively

-11 -1 1 -11
S ® s
111 -1 -11
b = d) —, ==
©@ 535 @ 5352
44. The value of
/4
I= j (tan™! x)dx +— j tan" [ )dx is equal to
s 2
1 n+2 2n-1 2n—-3
= by o Lom
) n & 2n+1 © n @) 3n-2
45. The value of
1 22
lim — [sec £+.\seu: _Tt+ +sec2ﬂ]is
n—ea il 4n 4n 4n
(a) log,2 (b) m/2 (c) 4/n (d) e

46. 'The val fmju x dx
. e valle o
9 i

i al t
o ¥x V4042 —x B
(a) 4042 (b) 2021 (c) 8084 (d) 1010

47. y = acos (logx) + bsin (logx) is a solution of the
differential equation

(a) xzdy+xj +y=0(b) x';y z+y 0
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Ay dy Py ady
©) dx—2+z+y-0 (d) XE+XZE+)’_0

48. The value of lim {m-f} is

n—es n+2 2
(a) 1/2 (b) 1 (c) -1 (d) -172
4x
49. ljm—w‘_(: D _ B iflimit exist then 2(at + ) is
=0 gx(e™* -1)
(a) -1 (b) -7 ) 1 ) 7
xZ
50. Isin\"t-dt
lim | -2 is equal to
x—0 x
(a) 2/3 (b) 2/9 () 113 d) o

Category-1l (Q.51 to 65)

(Carry 2 marks each. Only one option is correct.
Negative marks : 12)

51. Letot, B, be the roots of x* - x + p =0 and y, S be the

roots of x* - 4x + g = 0. If o, B, y and 8 are in G.P, then
the integer values of p and q respectively are

(a) -2,3 (b) -6,3
(c) -6,-32 (d) -2,-32

52. If [dxb bxé éxal=Aldb P, then A is
equal to

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

2
53. If the ellipse XT +y =1 meets the ellipse
2
<+ J’_z =1 in four distinct points and a = B -5b+7,

a
then b does not lie in

(a) [4,5] (b) (=o=,2) U (3,0)

(c) (—==,0) @ (23]

54, If A:[k E:I and kn # Im, then the value of
m n

A (k+mA+ (kn— Im)I equals (where I is the identity
matrix of order 2 x 2)

(a) The zero matrix of order 2 x 2

(b) A

(0 -A

(d) 24

55. The solution of the differential equation

dy sin2x |
-+ ycnsx: 18
dx

(a) ye'™ =C+ ™ (sinx - 1)
(b) ye™™ =C+ "™ (sinx-1)

5¢)
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(€) ye™ = C+e ™ (sinx + 1)

(d) ye*™ = C + e *™(sinx - 1); C being an arbitrary
constant

56. Here, [x] denotes the greatest integer less than or

equal to x. Given that f{x) = [x] + x. The value obtained

when this function is integrated with respect to x with

lower limit as % and upper limit as g ,is

(a) 12 (b) 105 (c) 8 (d) 165

57. Which of the following statements is always true?

(a) Iff(x) is increasing, then f~ Lx) is decreasing

(b) If fx) is increasing, then 1/f(x) is also increasing

(c) If fand g are positive function and f is increasing
and g is decreasing, then f/gis a decreasing function

(d) If fand g are positive and f is decreasing and g is
increasing, then f/g is a decreasing function

58. The derivative of f{tan x) w.r.t. g{sec x) at x = ;.
where f(1) = 2and g’(\E) =4 is
1 1
b) 2 1 dy -
@ 7= ®2 © @ -
59. Consider the following relations in the real number
2
Ry={(xy) | +y* <25}, R, ={(x,y)|y2%}-

then the range of R; N R, is

@ [0,5] (b) [-3,3]
(©) [-5.5] (d) [-3,5]
60. IFZ(Zr—l)zx,lhen lim |:£+%+%+.,...+%:|=
r=1 30| x° x® X
@< 1 @+ @4
2 4

61. AABChasverticesat A=(2,3,5), B=(-1,3,2)and
C= (A, 5, ). If the median through A is equally inclined
to the axes, then the values of A and p respectively are

@@ 10,7 (b) 910 (© 7.9 (d) 710
0 —tang
62. If A= 21 and (L + A)Iy - 4"
tan; 0

:(:

then 13(a’ + b%) is equal to
(@) 1 (b) 0 (c) 13

-b
), where I, denote the 2 x 2 identity matrix,
a

(d) 2



63. A plane is given as 3x + 4y — 12z + 13 = 0. The
points(l, 1, k) and (-3, 0, 1) are equidistant from the
plane. What will be the quadratic equation that will
have roots as values of k?

() 4 -15¢+9=0 (b} x*-10x+25=0

(© 3¢ -8x+4=0 (d) 32> -10x+7=0

64. Let X ~ B (n, p), if E (X) = 5, Var (X) = 2.5 then
PX<1)=

11 10 6 9
@ (1) b) (i] © (1) @ (1]
2 2 2 2
65. The area bounded by the curve
{xll‘lnx, x#1
y=
e, =1
@ iz b & (1

(Carry 2 marks each. One or more options are correct.
No negative marks)

and y=|x—elis

{c) 262

66. Consider all possible permutations of the letters of
the word ENDEANOEL. The number of permutations
in which letters A, E, O occur only in odd position is
(@) 5x5! (b) 3x5! (¢) 2x5! (d) 7x5!

67. If A and B are two equivalence relations defined on
set C, then, which of the following statements is (are)
definitely correct?

(a) A Bisan equivalence relation

(b) A N Bis not an equivalence relation

(c) Ay Bis an equivalence relation

(d) At AB ' isan equivalence relation

68. Let X and Y be two arbitrary, 3 x 3 non-zero,
skew-symmetric matrices and Z be an arbitrary
3 x 3, non-zero, symmetric matrix. Then which of the
following matrices is (are) skew-symmetric?

(@ vzt-zy by x*+y*

(@ x'z2-z7x* d) x2+Y2

69. Consider the system of equations:

x+y+z=0;ax+ﬁy+yz=0;ulx+ﬁzy+1fz=0

Then the system of equations has

(a) aunique solution for all values of t, B, ¥

(b} infinite number of solutions if any two of o, f, y are
equal

(c) aunique solution if ct, B, v are distinct

(d) more than one, but finite number of solutions
depending on values of &, B, ¥

70. The coordinates of the foot of the perpendicular
drawn from the origin to the plane 2x + 6y - 3z =63 are

26 -3

g b) (4,2,-4
(a) (7 = 7] () ( )

96 -3 18 54 -27
(c) (;.;.?] (d) (7.7,7)

71. IfL, and L, are two lines belonging to the family of
lines (3 + 2A) x + (4 + 3A) y = 7 + 5A such that they are
at maximum and minimum distances from the point
(2, 3), then the equation of line through the point (1, 2)
and making equal angles with L, and L, is

(a) x-3y+5=0 (b) 3x+y-5=0

(c) x+2y-7=0 (d) 2x-y=0

72. Let P and Q be distinct points on the parabola
¥ = 2x such that a circle with PQ as diameter passes
through the vertex O of the parabola. If Plies in the first
quadrant and the area of the triangle OPQ is EN/) sq.
units, then which of the following is (are) the coordi-
nates of P ?

@ (422) b) (9.3v2)
1 1
- 4 0,2
© [4 Jz‘) @ w2

73. If £ + y* = 25, then log; [Max(3x + 4y)] is

(a) 2 ®) 3 (c) 4 d s
74. Let hm f(x) g(x)=9and lim fg x) =4,

If lim f(x) and lu'n g(x) both exist, then the value of
x—a

lim (f(x)+ g(x)) is equal to

-15

B 2 2 o B

(a) 3 (b) (c) 2

75. The volume of the parallelepiped whose co-
terminous edges are represented by the vectors

2bxc,3cxa and 4axb where

a= (l+sin9)?+c059}+s'm23i,
b= sm(ﬂ+2—n]?+cos(9+2—n)} +si_n[29+4—n] f;,
3 3 3
sin(e—z—x]}Jrcos[ﬂ—z—n)} +sin(29—4—n)ﬁ
3 3 3

is 18 cubic units, then the values of 9, in the interval

(0, E], is/are
2

2n n
) == =
(a) (b) g () 3

c

e 4
= A}
9 L 9
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sownoms
= (" + 1)y

1. (d): We have.

=, Idjy = I(e’ +1)dx [Integrating on both sides)

= loglyl=e"+x+c

2. (a):Wehave,y=¢*+Ax+B
. d_}’:_eﬁt dz}'_ -x
dx dx

3. (d):Length of tangent from vy,

the point O(0, 0) to the given

circleis L = Jl_ﬁ =4

Radius of the circle,

R=+16+4-16=2

Length of chord of contact
2xLxR 2x4x2 16

ie.,AB= =

Y T

~(aR=%

4. (d):Wehave, RHL. = lim f(x)=
x=0"

lim cosh=1
h—0

LHL. = lim f(x)=lim(-cosh)=-1
x—=0" h—0
Since L.H.L. # R.H.L.
f(x) is not continuous at x =0
5. (a) : We have, f(x) = 6x° -7x* + 3x* + 2x2 + 11x - 17
Fix) =30x% - 282 + 92 + 4x + 11
Here, f(x) >0V x€(1,2)
flx) is an increasing function for x € (1,2)
Thus, f{x) has no local maxima V x € (1, 2).
6. (d): Wehave, |[p+i|=v3 =|p+ |a] +2p-7=3
Since p and g are unit vectors
1
So 1414254 =3 =2p-§=1=p-§=5
Now, (25 -33)- 35+ ) =6|p[* +25-3-93-p-3[al’
—6-T_3-3-2.21
2 2 2
f) - fla)

7. (d) : Using mean value theorem, f'(c) = .
—-a

fB)-fle)
-

_ (BI+2a{3+b)~(u2+2ua+b)

= o

= 2c+2a=

=B+a+2a

(60] MATHEMATICS TODAY | APRIL 24

+
c= oxe B
2
™ cosx
8. (o):letl= [ —>—
o 3+4sinx

Putsinx=¢t = cosxdx=dt

whenx=0,f=0and x:E = =

12 & ¥
i= :—log|3+4f|

o 3+
[Iog
1 1
= Z[lﬁg|3+2J3-| ~logl3l] =+ 2108

3+2J_|

9. (c) : According to question,
Mean=6=a+b+8+5+10=30

= a+b=7 (1)
Also, variance = 6.8

= (@-6 +(b-6"+22+ (-1’ +4'=(6.8) x5
= a+b=25 (i)
On solving (i) and (ii), we get ab =

10. (a) : Clearly x = 1 is the solution.

. _a-b
- (==

= b-c=a-b= 2b=a+c=a,bcarein AP
11. (d): Since, #=-1, =—iand i* = 1

]
2

losls!]

3+2J5‘

wegetk——

On comparing with klog

Product of the roots= %_—b
-c

: i(ﬁ"+j""')=(1+i1)+(i2+i’)+(i’+i‘)+,.,+(i'3+i“‘)
n=1

=i+ 2P+ P+ i)+

=i+23(i+ i+ + )+ i

=i+6(i-1-i+1)+ 7 =i+0-1=i-1

12. (d) : We have, |l—§1z2|= J(l—ilzz)(l—flzz)
|21-12 V (z1—2z2) (21— 23)

_ (1-2z,) (-2 Z,)

(21-2,)(2,-2)

B Jl—zl %, -7 2, +{z 7)){(2, 55)

B L5,-51Z,- 2, 51 +2, 2,

_ l-leZ—Elzz+|z1|2 -1
|z -2 2, -7 2, +1

(v |zl=1



13. (b) : Thousand's digit can be filled in 9 ways from
ltwo9
Hundred’ digit can be filled in 9 ways
Ten's digit can be filled in 8 ways
One’s digit can be filled in 7 ways
So, number of 4 digit numbers =9 x 9 x 8 x 7 = 4536
14, (c) : We have, 1 - 2i isa root of
Z+oz+p=0o,peRr
= 1+ 2i will be the another root.
Where, & = —sum of roots = —((1 — 2i) + (1 + 2i)) = -2
and B = product of roots = (1 - 2{) (1 +2i) =5
a-P=-2-5=-7
15. (a) : ARTICLE is a seven letter word, in which there
are 3 vowels and 4 consonants.
There are 3 even places with the 7 letter word ARTICLE
So, we have to arrange 4 consonants in these 3 places in
P, ways and the remaining 4 letters can be arranged
among themselves in P, ways.
Total number of arrangements = *P; x *P, = 576
1

0

0 1f(j0 1 00
= Al= =
0 0fl0 0 00
Now, (al + bA)" = "Colal)" + "Cy(al)"' bA +

"CylaD)"? (BAY + ....
[ A%=0]

0
16. (c) : We have, A:[O

=a"I+na" IbA+0
=a"I + na"' bA

7. (b) : Let P(n) = 2*" - 1 is divisible by k forall n e N
& P(1)=2% - 1is divisible k

= 3 is divisible by k. So, the value of k=3

18. (c) : We have, n(A) = 4 and n(B) =2

Thus the number of elements in A x B is 8.

Number of subsets having at least 3 elements

=8C3 430+ 5C; + 8C4 + °Cr + 3Gy

=0 A Gt )= P a0
=28 (1+8+28)=256—-37=219

—

cos®x sina
19. (c) : We have, X = .
—sina  cosat
coso.  sinat 2 .2
= |X|=| . =cos ot+sin“a=1
—sinot  cosa

Now, [x1%] = (X])'® = (1)!* =1
20. (d): Given, |A%| =27 = |A]’ =27

= |A|=3 =

2
= o-4=3 =>0t2=7:(1=:t\l"-7-

0 10 01
We know that A(adj A) = [A] I= [A] = 10
22. (b) : Let A = event that 3 has appeared atleast once.

B = event that sum of the numbers is 7.
[

10 0 10
21. (¢) :Wehave,A(ade):[ ]:10[ ]:]01’

; -2 p)=
o PANB)= . P(B)

gleg|

1

P(ANB)
So, P(AlB):W:

3

gle|

23. (d):

A
)

6.5) )4(:—6)2+ o(y-5)2=36

We have, A={(x,y)e RxR|4<x<6and4<y<6}

a2 a2
and B= (x,y)eRxR|%+¥S]

Clearl, AC B
24. (d) : Relation p be defined on R as apb iff
1+ab>0.
(i) Reflexivity:Letae R
Since 1 +a%> 0
ooapa . pis reflexive.
(ii) Symmetry:Leta, be R
Nowl+ab=1+ba>0
apb = bpa .. p is symmetric
(iii) Transitivity : Leta, b,ce R
Now,l+ab>0and1+bc>0# 1 +ac>0
.. apband bpc ¥ apc .. pis not transitive.
25. (a) : If (x, y) are cartesian coordinates then polar
coordinates can be written as (r, 8), where

wfenr ()
2By snr=[2E] (2] =

Given, x =
2 2z 2

B:tan_l[— L ]:S—R

$HB) e

T
Hence, polar coordinates are [5, ? ]
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26. (d) : Total number of outcomes = 8 (HHH, HTH,
THH, HHT, HTT,THT, TTH, TTT)

Favorable outcomes = {HTH, THH, HHT, HTT, THT,
TTH]} which are 6 in number.

Required probability = §= %

27. (c) : Since, cos O + cos

B=
“)o{=2)

Also, sin o + sin B = %

- re{zo(z2)

Dividing (ii) by (i), !an(

= ZCOS( .(D)

i)

1

2

) 1
3

Since, 0 is the arithmetic mean of a

o+h
2

tanB—l = sinB= T-andcose T

Now, sin 20 + cos 20
=2 5in0 cos0 + 2 cos’0 - 1

=2x : X 3 + 2(1)— 1=
Jio o \io T
28. (c) : Given equation of lines are

2ot yand T+ 2=t i)
a b b a

= bx+ay=ab..(iii) and ax + by = ab ...(iv)
Solving (iii) and (iv), we get

0=

=D al =gl By =

Substituting the value of y in (iii), we get #

2
bx+a-Lb:ab = hx:ﬂb—ﬂ=>:x::i
+b at+b
ab  ab
Point of intersection is| —, ——
a+b a+h

Since, equation of the line passing through origin is
y=mx

ab
. 'When it pass throu then, we get
-1 P gh (a +b a+ b) B
Hence, required equation of lineisy -x=0
29. (a) : Let the equation of line be = + % =1 (D)
a

@
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(i) cuts the x-axis at A(a, 0)

and y-axis at B(0, b).

Let mid-point of line be P(x, y).
28 oo lih s

= a=2xandb= 2y

Area of AOAB= %(ﬂ xb)= c? (given)

= %(Zx)(Zy) =C? = 2xy= C? whichisthe required
locus.
30. (c) : We have, 512+xy—kx—2y+2:0
As y” is absent in given equation, let the equation of
second line be ax + ¢ = 0.
= (OBx+y-1D(ax+c)=0
= 5a.x1+5cx+axy+cy-ax—c=0
Given equation is 5x% + xy - kx -2y + 2= 0
.. a=l,c=-2and -k=5c-a
= -k=5(-2)-1=k=11
31. (a) : If (x), y,) is center of circle and r is radius, then
parametric equation of circle can be written as
x=x; + rcos0
y=y + rsin0
Given equation of circle is
+y-6x-2y+9=0= (x-3)+(y-12=1
Center of circle is (3, 1) and radius of circle is 1.
Equation in parametric form is
x=3+cos0
y=1+sin0
32. (d): We have, X + % + 4x + 6y + 13=0
= (x+2P+(y+37=0
which represents a point circle at (-2, -3).

33, (d) : Let OM = asec8, PM = btan0

PM _ bsin®
oM  a

(sac8, branB)
P

tan30°=

= sinf=——

b3

2
=>si1|29:12-

3b
s O0<sin®@<1 -

342 B
= > 32 -1)>1 [ —Z:el-l
a a

I e A
e = e>—5=
3



x2 }'2
34. (c) : Equation of ellipse is E+ —=1

8
where,a =4, b= Z\E

’ B , 3 1
Eccentricity, e=,l-—=,/1-—=—F1
a 16 2

Area is maximum, when vertex is (0, b).
Maximum area

1
——XZanb— X2x4X =X 22 = = 8 sq. units
2 2 JE

35. (d)
36. (c) : Direction ratios of 7 are m, - 1,2.
Direction ratios of f, are 2, - m, -1.

-1

Now, cosB= ~:—]-—_2ﬁ
17|17, |

2m+m-=2

EN Vet e

1_[3m-2
2 m2+5
= m+5=6m-dorm +5=-6m+4
= ml-6m+9=0orm’+6m+1=0
=

(m—3)2=0=>m=30rm=—312sl2-

—=m’+5= t(6m—-4)

w

7. (b) : Let the equation of the plane is §+ nan 3 =1
Then, A(c, 0, 0), B(0, B, 0) and C(0, 0, Y) are the points
on the coordinate axes.

Since, the centroid of the triangle is (1, 2, 4).

o B Y
5 i =3, =2 =Bf=6and—=4 =y=12
2 1=a=3 3 B 3 Y

b

The equation of the plane is %4— ] +==1

12
= 4x+2y+z=12

38. (b) : Since, f(x) is continuous at x = 4

So, lim f(x)= lim f(x)=f(x)atx=4
x—=4" x—4*

= -l+a=a+b=1+b
Now,a-1l=a+b = b=-1
anda+b=1+bh = a=1
Hence,a=1,b=-1.

tan x, if ngSE
39. (a) : We have, f(x)= 4
I x

ax+b, if —<x<—=
4 2

sec?x, if 0<x<l

= fix)= 4
o T kL

a, if —<x<—

4 2

n

+ fix) is differentiable at x= <

secz(%]:a = (J‘Z)Z:a =a=2

Also, f{x) should be continuous at x = E
lim lim 2x+b
x4 x4t

= =i b= 2
2 2

tanx=

40. (c) : Given, y = ae™ + be ™ (i)

2
e ﬂ = ame™ - bme ™ and d_y = ante™ + bm’e ™™
dx dx?

= m? (ae™ + be ™) = mzy [Using (i)]

2
d—y—my =0
dx?

41. (a) : From the given graph, the function is continuous.

The given graph is that of y = [x - 1]

N (x)=y= x-1, x21

D=V N % v

RF()= lim ﬂl+h)_f(l)=li.m (1+h—1)—0=1
—0 h h—0 h

()= lim fa-m-fa) _ im (1—1+h)—(}=_1
—0 -h h—0 -h

Since Rf"(1) 2 Lf (1)

So, the given function is not differentiable at x = 1.
42. (d)

43. (d):Let I = IL
(x—1)(x+2)(x-3)
2x-1 P Q R

! (x-l)(x+2)(x—3)_x-1 x+2 x-3
= 2x-1=Px+2)(x-3)+Q(x-1)x-3)
+R(x-1)(x+2)

Puttingx=1,1=P(3) (-2) = p:%l
Putting x =~ 2,-5 = Q-3)(-5) » Q= =

Putting x = 3,5=R(2)(5) = R= %
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J dx
=—|—-- _+
x+2 29 x- 3

=_—lu x—1|-=log|x+2|+=log|x-3|+K
~ log| |3g| |+3loglx-3)

A=t gt et
6 3 2
/4
44, (a): I= J tan" x- dx+— I ta.n"—l(xp'2) dx
0
/4 /4
= j' tan™ ¢ dt + _[ tan" ¢ dt [pm i:f]
0 0 2
/4
= I tan™ ! ¢(tan? t + Ddt
0

1 a1
Puttant=2z .. Iz_[z"_ldz:{z—]ﬂ:
n

45. (¢) : Required value = lun Zsec (

EN

alA

”"r—l

5

=jmz§dx=[M] _4

0 n/4 n
4042
x d
46. (b): Let I= j N J—40:z )
5
iz J404z—x

= | /——"dx (i)
3 Vaoz—x+x )

b b
[ [fxax=| f(a+b—x)dx]

Add'mg (i) and (ii), we get
4042

4042

21= ldx= =I=—=2021

Trapa 2 oy
47, (a) y = acos (logx) + bsin(logx) (i)
d—y:—asi.n(log ;vt)><l+bccrs(logx)xi -(ii)
dx x x

2
ZX—J; = _Ecos(logx) X %-asin(log x) X [;—21)
—ﬁsi_n(logx) b l +beos(log x) {-?l)
x X

2

= d_y =— [~ acos (logx) + asm(logx)
d?

- bsin(logx) - beos(logx)]

(64] MATHEMATICS TODAY | APRIL 24

= x d—i=—[acos(logx)+bsu1(logx)]
dx + [asin(logx) - beos(logx)]
2
d;
= f%*r—xé [Using () & (i)}
2
= i 2 i +x—‘v +y=0
X
48. (d) : We have, lim {M_E}
H—3oo n+2 2

_ n(n+1) _n|_ -n
T noee |2(n42) 2] noee2(n+2)
1 1

lirn o
"‘”"2[1+3) %
n

4x _
49. (d): Let L= lu:nw (9 form]
x—0 wc(e -1) 0

o -4
= lim ‘—e4 (By L Hospital's rule)
x=0 ge*™ —1)+ox(4e*™)
The limit to be exist finitely, ot = 4
4-4¢'*

We have, L= lim —_—
%20 4(e** —1)+ 4x(4¢*Y)
4x
= lim i (Qform)
x=0 4% _14axe* \0
lim = (By LHospital's rule)
= ospital’s rule
x=04¢% £16xe" + 4% ¥ P
_4 -
T4+4 2 =B
1 8-1
2{a+B)=2|4——|=2{ — |=7
= 2e+p=2{1-1) ( . ]
x]
50. (d) : We have, lim jo sinJEdt
x—0) —2
X

Applying L' Hospital's rule, we get

sl

51. (d) : o, B, yand 8 are in G.P.
Leto=a,B=ar,y=ar’6=ar
a+Bf=12a+ar=1=a(l+r)=1 (i)
Also.y+8=4:ar2+ar3=4ﬂarz(l +ry=4 _.(ii)

lim sinx =0

x—=0

From (i} and (ii), i:i = r=%2

Whenr=2=a=a=1/3



2

=ar=—X2=— af =
B s f=p
lx2 2 - 4
—Xo=p p=—; Y=ar =-X4=—
3 3 pip 9 T 3

1.5 8 32

d=art=2(2%)=2; g=y5=22

s Bl sy
Whenr=-2

a=o=-1;f=ar=-1x-2=2 ..p=-2
y=ar=(2Px(-1)=-4,8=ar=(-1)(-2)’=8
L Y=-32=¢q

52. (c) ¢
=(axb)-{(bxc -3 —(bxz-0)a)
=(@xb)[a belc=[abc)label=[abcf

On comparison, A =1

[axb bx& Exa) =(@xb)-{(bxe)xExa)

2
53. (d) : Given, ellipse xT +21 =)

Z 2
ellipse it
1 52

...(i) meets the
.(ii) in four distinct points.

Now ellipse (ii) meets ellipse (i) at four distinct points iff
a>1 %
2
S b -5b+7>1
(++ a=b"-5b+7 (Given)]
= b -5b+6>0 x! x
= (b-2)(b-3)>0
i i
"]

= be(-os,2)U(3,)
3 [k 1][k z} K +lm  kl+in
A= =
m njm n mk+mn  ml+n®

A= (k+ mA + (kn - Im)I

K+lm Ka+ln | [+nk  K+in
& - +
mk +mn ml+n2 km+mn .k11+142

kn-Im 0 00
0 kn-Im| [0 ©

sin2x

k
54. (a) : We have, A=[
m

55. (b) : The given equation is Ey +ycosx=

Now, [LF.= elw"dx = eﬁn“

.. The required solution is y-e*"* = Ej'esmx -sin2x dx

. 1¢ o
= y. = _J'Esmx -2sinx cosx dx
2

sinx

= ye :If~e'dt [Putting sin x = t = cos x dx = dt]

= ye™ =l t-1)+C
= yel' = (Gnx_1)+C

56. (d) : We have, flx) = [x] + x

9/2 9/2 9/2
Now, jf(x)dxz j [x]dx+ j xdx
3/2 372 32
4 %2 9/2
= J 1dx+J2dx+J3a‘x+ j 4dx+ j xdx
3/2 2 3 4 3/2

2 9/2
2 9/2
=[xl +20x P} 3212 + 421 +[ = ]
3/2

3 9
:[2—5)+2(3—2)+3(4—3)+4(5-4)

(ERE]
gal{=] =2
21\2 2
=l+2+3+5+2=l+16=lﬁ.5

2 2 8 2
57. (d): (a) Not true, if we take flx) = sin x, where
xe[—g 5] then both f(x) and f~ Y(x) are increasing.

(b) Not true, if we take f(x) = €, then f(x) is increasing

G Y decreasing.

f(x)
(c) Not true, if we take f(x) = ¢* and g(x) = ™%, then
both f and g are positive, also f is increasing and g is

2x

decreasing but ==¢°" is increasing function.
4

Hence, option (d) is correct.

_d(f(tanx))
d(x)

d(g(secx))

58. (a) =4 & (tan x)sec® x

and g'(secx)secx-tanx

f'(tanx) sec® x f’(lanx)sec.x

d(f(tanx))

d(g(SﬁCX)) g'(secx)secx- tanx

[dftan)]  _po2 22
’ d(g(secx)) = F g’(ﬁ).] 41

4
[+ rw=2and g'2)=4]

Now,

g'(secx)tanx
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59. (a) : We have, R, = {{x, )| + > < 25}
= -52x<5,-55y<5
Range of R; = [-5, 5]

2
4x
Ry = {(xs Nly= T} = Range of R, = [0, =)
Range of R, N\ R, = [0, 5]
n
60. (c) : Given, x = Z(Zr—l)

r=1

= x=1+3+5+..+@n-)x=n"ox=n'

ERS R 3
1 2 3
Now, lim Sttt +"—2]
n—3eo X X X
P2+ 4
= lim ————M ™ "~
n—soa _1-2 2
(i+3)
2 2 n s
+1 1
= lim 2 (ntl) = lim LA
n—e  4n n—yoo 4,14 4

61. (d) : Let AD is the median which is equally inclined
to the axes. So, D is the mid-point of BC.

. D= A=15+3 p+2 A(23.5
T2 2 2

el

LYY g B(-1,3,5 D T COSW

Direction ratios of AD are (ﬂ -2,4-3, L. 5)
o (A5 B8
2 2

Since, the line AD is equally inclined to coordinate axes,
its direction ratiosare £ 1; £ 1; £ 1

A# +land“28 =41
= A=7or3andp=100r6.
62. (c)
63. (d) : Let plane 3x + 4y - 12z + 13 = 0 is equidistant
from the points A(1, 1, k) and B(-3, 0, 1).

[3(=3)+4(0)—12()+13] _ |3(1)+4(1)—12(k)+13]

Jor+@?+12°  Jor @+ 122
[-9-12+13| = [3+4 - 12k+13]

= 8=+(20-12k) = k=1 org

So, the required equation is 3x” - 10x + 7 =0
64. (b):" E(X)=np=5 (i)
and Var(X) = npq =2.5 _..(ii)

From (i) and (ii), we get pq_ZS =q %

©
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Since,p+q=l=4q= 1—1=l
5 2 2
n= Ix2=10 (From (i))
10 1 0 1 10 1 10
= PX<1)=PX=0)= Co(_) (_] :(_]
2 2 2
1/lnx
65. (b) : We have, y={x pErL andy=|x-¢
e, x=1
¥
y=x-¢
y=e-x /
0, e) Ey:xm.nx
0 o o "
x=1

Required area = (Zexe)fé(exe)fé(exe}

66. (c) : The number of permutations for letters

5!
A EO-= a and the number of permutations for

;o 4!
remaining letters = FT

1

.. Required number of permutations = -:— X :;— =2x5!
67.(a, d) [fA and B are equivalence relations, then A " B
and A™' M B! are equivalence relations.
68.(c,d): Given, X" =-X, Y =-Y,Z' =2
@ (¥z'-z2'v) = (Yz)T - 'Yy

=-Zy .+ vr=vz -2y

Hence, symmetric.
b) (x*+ YT = x* + ¥*, 50 symmetric.
© X722 -2xY = (x'2H)T - (2xHT =2 - xi2?
= (x*z? - Z’x%)

Hence, skew-symmetric.

OB+ = xZ_yPo (x4 75
Hence, skew-symmetric.
1 1 1 1 0 0

69. (b,c): D=(a B y|=|a Pp-o« T-a

o2 B2 | o PP-a® yP-o?
(Applying C, = G, - G, ;> G- Cy)
Expand along R,
=p-a)y-a) [3+a y+a =@-a)y-o)(y—p)
=(a-BPB-y-o



D =0 = Trivial as well as non-trivial solution and
so the number of solutions will be infinite.
D#0 = system has only trivial solution.
(a) is incorrect. (b) is correct.
(c) is correct as trivial solution (i.e. a unique solution)
exists only if o, P, y are distinct implying D # 0.
(d) is incorrect.
70. (d) : Given, equation of plane is 2x + 6y — 3z = 63
Direction ratios of the normal to the plane are
(2,6, -3).

- . . 2 2
Direction cosines are = ——0— ==

Vrieteap 7
6 e
m=—andn=—
7

2 6 3 63
The normal form of the plane is ;x+;y~;z=7=9

Coordinates of the foot of perpendicular are

(e )

71.(a, b) : The family of lines
(3+20)x+(4+30)y-7-5A=0
= 3x+4y-7+A(2x+3y-5)=0
The lines are concurrent at the d
point given by 3x + 4y -7 =0,
2x+3y-5=0whichis (1,1). @D B(2,3)
Let d be the distance of B(2, 3) from a line through A(1, 1).
Now, d = AB sin0
d=0, minimum when L is along AB.
1.| s =2=Ix-y-1=0
d= AB, maximum when L is perpendicular to AB.
Ly:x+2y-3=0
The line which is equally inclined to L, and L, is along a
bisector of angle between L) and L,,
2x—y-1 (x+2y—3)
=+
V5 V5
or x-3y+2=0and3x+y-4=0
Lines passing through the point (1, 2) and parallel to
the above two linesare x — 3y + 5=0and 3x + y - 5=0.
72.(a, d) : Let t; and ¢, be parameters of P and Q
respectively. Since OP and OQ are perpendicular
Product of slopes = -1 = 1, = -4

Again, area of AOPQ = 3\4’5

= i]tfrz —flrﬂ:w'i = bty —ta]=12v2

= |t —t|=3J2

=

+:i=3'5

4
Sl +t—=3J‘Z o >0) o X
1

= -3/, +4=0

=222

Thus, PE(4,2J5) or (1,\/2_)
73. (a) : LetP=3x+4y (1)

Given, 2 + y? = 25 = p=y25-x
5 Podx+as-<2

ﬂ'_P - 4(=2x) _ 4x
PR S N S

2
For critical points, = =0=x=3 - &P <0
dx dx? .
x=
So, P is maximum when x=3and y =4
.~ Maximum valueof P=3x3+4x4=25
o logs [Max (3x + 4y)] = lngs(sz) =2

74.(a,d) : Let lim f(x):p and lim g(x)=q

Accordmg to the quesuon pg=9 and plg=4
p =36 = p=-6o0ré6

3 15

Ifp =6, th == +q=—
p mg= 3 “ptq= 2 s
and if p = -6, then g = .'.p+q=T

75. (a,b, d) : Volume=|[25xf 3 xa 4axb]|=18
= b =18 = |[EEE]|=§

Now,
| (1+sin®) cos® sin2@

s'm(OJrz—E) cos(9+2—x] sm(29+4—n]
| 3 3 3
si.n(e—z—n:) cos(e—z—m] sin(23—4—1:]
| 3 3 3

Applying Ry > R, + Ry + R3 and expanding, we get

[abel=

[abc]l J_|c0539] 2
1 2n 4 2w 4
= cos30=1%-— =:031-]7E —n,—n:'rH:E,—n,—R_
2 3 3 3 9 9 9
®®
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C‘EI::I:{OBLEMS

hallen

Coordinate Geometry

(ing

For JEE

4
a8

SINGLE OPTION CORRECT TYPE

w

If P be a point inside an equilateral AABC such that
PA = 3, PB = 4 and PC = 5, then the side length of
the equilateral AABC is

(a) V25-1245 b) 13
(©) 2541243 (d) 17

In triangle ABC, equation of the side BC is
x - y = 0. Circumcentre and orthocenter of the
triangle are (2, 3) and (5, 8) respectively. Equation
of the circumcircle of the triangle is

(a) ¥+ -dx+6y-27=0

(b) X +y - dx-6y-27=0

(c) #+y +dx+6y-27=0

(d) X+ +4x-6y-27=0

Circles C, and C, having centres G, and G,
respectively intersect each other at the points A and
B, secants L, and L, are drawn to the circles C, and
C, to intersect them in the points A}, By and A, B,
respectively. If the secants L, and L, intersect each
other ata point P in the exterior region of circles C,
and C, and PA; x PB| = PA; x PB,, then which of
the following statement is false?

(a) Points P, A and B are collinear

(b) Line joining G, and G, is perpendicular to line

joining Pand A
(c) PA; x PB;=PA x FPB
(d) PA=PA,

The locus of the centre of a circle which cuts
orthogonally the parabola y* = 4x at (1, 2) will pass
through points

(@) (3,4) () (4.3) (I (53 (D29
Let AB be any chord of the circle <+ yl —dx -4y
+ 4 = 0 which subtends an angle of 90° at the point
(2, 3), then the locus of the midpoint of AB is circle
whose centre is

5 3 5
(a) (1,5) (b) (1, z] (c) (L 3] (d) (2. E]

If a pair of variable straight lines x* + 4y + cxy =0
(where o is a real parameter) cut the ellipse
&% + 4y* = 4 at two points A and B, then locus of
point of intersection of tangents at A and B is

(a) ¥-4y2 +8xy=0 (b) (2x-y}2x+)=0

() 2-4 +4xy=0 (d) (x-2y)(x+2y)=0

If directions of two sides of a triangle are fixed
and length of third side is constant and is sliding
between these sides, then locus of the orthocenter
of the triangle is
(a) circle

(c) straight line

(b) ellipse

(d) hyperbola
xt ;
If an ellipse =+ EE- =1 has least area but contain
the circle (x - 1)2‘ + yz =1, then
(a) equation of ellipse is 2x% + 6y° =9
(b) equation of ellipse is 6x* + 2y* = 9

(c) eccentricity of ellipse is 2e=

(d) eccentricity of ellipse is e = 1/2

Consider two concentric circle C, 2+ yz =1and
C: 'S +yz — 4 = 0. A parabola is drawn through
the points where C; meet the x-axis and having
arbitrary tangent of C, as its directrix. If locus of

focus of drawn parabola is éxl +y2 =k, then
value of k is 4

(a) 3 (b) 7 (o) 8 d 4

. All chords of the curve 3x* - y* - 2x + 4y = 0 that

subtend a right angle at the origin, pass through a
fixed point (h, k), then h - k is equal to
(a1 (b) 2 (©) 3 d) 4

s8]

By : Tapas Kr. Yogi, Visakhapatnam Mob : 09533632105
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11. How many tangents to the circle £ + y* = 3 are
2 2
there which are normal to the ellipse % + %’; =17

(a) 3 ) 2 @1 d o
xZ 2
12 If the ellipse ——+ =1 is inscribed in a
a -3 a+4

square of side length av2 , then ais equal to
(a) 4 (®) 2
(@ 1 (d) None of these

13. The points of intersection of the two ellipse
2 +2y7— 6x-12y+23=0and 42"+ 2y’ - 20x— 12y
+35=0

8
(a) lie on a circle centered at (;.3] and of radius

L[
3Y2 8

(b) lie on a circle centered at [;, *3) and of
radius L ’ﬂ .

3V3

(c) lie on a circle centered at (8, 9) and of radius
L[
3¥2

(d) are not concyclic.

14. If the chord of contact of tangents from 3 points A,

B and C to the circle x* + y* = a® are concurrent,

then A, Band Cwill
(a) be concyclic (b) be collinear
(c) form the vertices of triangle
(d) None of these

. Let ABCD be a quadrilateral with area 18, with
side AB parallel to CD and AB = 2CD. Let AD be
perpendicular to AB and CD. If a circle is drawn
inside the quadrilateral ABCD touching all the
sides, then its radius is

p—
W

(a) 3 ) 2 (c) 3/2 d1
L {c):

Rotate the triangle in clockwise direction through an
angle 60°.

Let the points A, B, C and P will be A, B, B and P
respectively after the rotation.

We have, PA = P’A =3 and ZPAP =60° = PP’ =3,
Also, CP=BP’ =5,

So ABPP’ is right angle triangle with /BPP’ =90°.
Now apply cosine rule in ABPA, where
ZBPA=90°+60°=150°, PA=3and BP=4

we get AB = y‘25+12\[5

2. (b) : Let coordinates of P A

be (5, 8). Reflection of P in BC

will lie on circumcircle.

.. Equation of circumcircle is
(x-2+(y-3=(8-27+(5-3)" : c
= P4y -4x-6y-27=0 4

3. (d) : Line joining PAB will be the radical axis of
the two circles. So options, (a), (b) and (c) are correct
statements.

4. (a) : Tangent to parabola yz = 4x at (1, 2) will be
the locus.

fe,y-2=2x+1)=>y=x+1

5. (d) : Let midpoint

of AB is M(h, k). 7N

AB subtends angle 90° at A

@.9). m

= AM=MB 5 n

= J(h— 22 + (k-3 c

Also, CM? + MB® = CB? 2

= (h-2P+(k-2) N »x
+(h-2+(k-3)*=4

= x2+y2—4x—5y+%=0
6. (d) : Let the point of intersection of tangents at A
and B be P(h, k), then equation of AB is
sk -0
4 1
Homogenizing the ellipse with (i), we get

2 2
x_ﬂ_:[ﬂﬂ_k)z
4 1 4 1

W-4) , ., 2hk .
= 2|2 == Ly KE-n+—=x=0 (i)
[ 16 ] T A 4 4
Given, equation of OA and OB is
Z+4y roxy=0 _(iii)
Since, (ii) and (iii) are same P

o (h-2k)h+2k)=0
Thus, required locus is
(x-2)(x+2y)=0
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7. (a) : Let fixed directions be OA and OB inclined at
a constant angle c.and AB=c.
Let Z/BAO=8, then
BC = ¢ sin and AC = ccosh.
*. OC=csind - cotar
Equation of the line
passing through point A
and perpendicular to OB is
y = —cota(x — ¢sind cotat - ccosB) and equation of
BCis x = csin® - cota
Orthocenter is (csin® - cot9, ccos0 - cotor)
Required locus is x* + y* = ’cot’cx, which is the
equation of a circle.
8. (a) : On solving given conditions, we get
b - a?) + 2a%x - b =0
Now.D=0 = a®-a%®? =0 = b=1/e

. b 2 1
Also, g% = 7 D A =5——=a=
1-e e“(1-e”) 1-¢*
Now, s=mab=
ezil—eZ

ds e(3er-2)

Zoql 2= 2L W O<ex<l

de [e4(l_ez)3r2 [ !

= sisleast, when e=J§

». Equation of ellipse is 2x* + 6)* =9
9. (a) : (h-1)% + K = (cos0 - 2)°
(h+ 1) + k2 = (cosD + 2)?

. (i)
.. (i)

(ii) - ()= cosB:%
(if) + (1) = 207 + K2+ 1) = 2(cos™0 + 4) = %x2+y2 =3

10. (c) : Let the equation of the chord is y = mx + c.
Combined equation of the line joining the point of
intersection with origin is

I

37 —y2—2(x—2y)(y_mx
! %
= (3c+2m) - yc—-4) - 2xy(1 + 2m) =0
From the condition of perpendicularity, we get
3c+2m-c+4=0 = m+c=-2
. Theline y = mx + ¢, passes through (1, -2).
11. (d) : Equation of normal at P(3cos0, 2sin@) is
3x secO - 2y cosec = 5

DI S
\}95&1:2 0+ 4cosec’ B

But minimum of 9sec’0 + 4 cosec?0 = 25
No such @ exists.

70
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12. (d) : Sides of the square will be perpendicular
tangents to the ellipse. So, vertices of the square will lie
on the director circle. So, diameter of director circle is

W@ -3) +(a+4) =v2a? + 24

= 2\1a2+a+112a = a=-1

But for ellipse @® > 3and 2 > —4
So, a cannot take the value -1.

13. (a) : If §; = 0 and S, = 0 are the equations, then
AS; + 8, = 0 is a second degree curve passing through
the points of intersection of §; =0 and S, = 0.
= (A+ 47 +200+ 1)y - 2031 + 10)x - 12(A + 1)y
+(23A +35)=0 (D)
For it to be a circle, choose A such that the coefficients
of 2% and y” are equal.
A = 2, which gives the equation of the circle as
6( +y%) - 32x- 36p+81=0 [Using (i)]
2. 2 16 27
= X +y -——x-6y+—=0,
4 3 % 2

whose centre is C(é_ 3) and radius is

3
7 1
2 3¥2

(b) : We have, xx, + yy, = a%, xx, + yy, = a°
and xx; + yy; = a®
These lines will be concurrent, iff

2
X Ji e x, oy 1

Xy Y2 —?|=0 = x, ¥, 1=0,
X3 s — X3 ¥s 1

which is the condition to the collinearity of points A, B
and C.

15. (b) : A(0, 0); B(2a, 0); C(a, 2r); D(0, 2r)

Area of quadrilateral ABCD = 1/2(2a + a) x 2r = 18

= ar=6 (1)
Also,a’+ (20 =[2a-1) + (a-n)* = 84° = 12ar
= a=(312 (i)

From (i) and (ii), we get B =6=>r=2



% E. QUANTITATIVE
mas: APTITUDE

For Various Competitive Exams

(0.96)° - (0.1

1. The square root of —————————
(0.96) +0.096+ (0.1)

equals

@ Y7 ) ¥
10 10

(c) @ (d) None of these
10

% 2% is added to a number. The sum is multiplied by

45 . Then 3 is added to the product and then dividing

the sum by 15 the quotient becomes 25. What is the
number?

1 1
@5 ®71 © e @ 3]

2 2 2 2

3. Due to 25% increase in the price of rice per kg, a
person is able to purchase 20 kg less for T 400. What is
the increased price of rice?

(@) T6 (b) T5 (c) T4 ) T7

4. A man gain 10% by selling an article for a certain
price. If he sells it at double of that price, then profit
made is

(a) 120% (b) 12%

(c) 1.2% (d) None of these

5. Whatis the mean proportional of (15 ++200) and

(27-J6a8) ?

@ W5 @ 3 (@ W5 (@ 7

6. 10 boys and 15 girls together can complete the
work in 6 days. It takes 100 days for one boy alone
to complete the same work. How many days will be
required for one girl alone to complete the same work?
(a) 90 days (b) 145 days

(c) 150 days (d) 225 days

7. A, B and C together finish the work in 8 days and
received T 640. A and C together complete the same
work in 5 days and received ¥ 250, Band Cdo the same in
6 days and received ¥ 420, what is the daily wages of C?
(a) T40 (b) T50 () T70 (d) T80

8. Pipe A can fill an empty reservoir in 6 hours and
pipe B in 9 hours. If both the pipes are opened and after
3 hours the pipe B is closed, how much time pipe A will
take to fill the remaining part of reservoir?

(a) 3hours (b) 2 hours

(c) 1hour (d) None of these

9. A train of length 150 m takes 10 s to cross another
train 100 m long coming from opposite direction. If
speed of first train is 30 km/h. What is the speed of
second train?

(a) 60km/h (b) 55km/h (c) 50km/h{d) 45km/h

10. Thereare two vessels A and B. Vessel A is containing
40 L of pure milk and vessel B is containing 22 litres of
pure water. From vessel A, 8 L of milk is taken out and
poured into the vessel B. Then 6 L of mixture (water and
milk) from vessel B is taken out and poured into the
vessel A. What is the respective ratio of quantity of pure
milk in vessel A and quantity of pure water in vessel B?
(a) 21:13 (b) 14:5 (c) 21:11 (d) 24:13

11. Satish invested an amount of T 8000 at 10% p.a.
and another amount at 20% p.a. At the end of one year,
he gets 12% rate of interest per annum for total amount.
Find the total amount invested.

(a) ¥15000 (b) ¥ 12000 (c) ¥ 10000 (d) T 9000

12. Ranjeet makes a deposit of ¥ 100,000 in Punjab
National Bank for a period of 2 years. If the rate of
interest is 12% p.a. compounded half yearly, what will
be the maturity value of the money deposited by him?
(a) T122247.89 (b) T 122436.89

(c) T126247.69 (d) T122436.79

13. If5°~% =2%-3 then find the value of x.
(a) 2 () -172  (c) 1/2 (d) 3

14. If the perimeters of a rectangle and a square are
equal and the ratio of two adjacent sides of the rectangle
is 1: 2, then the ratio of area of the rectangle to that of
the square is
(a) 1:2 (b) 3:2

(c) 8:9 (d) 1:4
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15. A frustum of a right circular cone has radii of base
and top are 12 cm and 7 cm respectively. If the height
of frustum is 12 cm, then total surface area and volume
respectively are

(a) 2407 cm’ and 1180 e’

(b) 4807 cm’ and 1080 cm’®

(c) 880mcm’ and 2216 cm’®

(d) 440m cm” and 1108 em’

Direction (Q. 16-20) : The following line graph gives
the ratio of the amounts of imports by a company to the
amount of exports from that company over the period
from 2009 to 2015. Study the graph carefully and answer
the questions given below.

Ratio of values of imports to exports by a company over
the years.

Y
L 155
14
144
124
2 085 20
2104
& 095
& 084
g
éa.s-- 070
041
0.4
T Il Il Il I 1 I 1
+ + + t t + +—>
g 2 5 3 g8 £ Z
8 R & 8 =8 =8 =8
Years

16. The number of years in which exports was more
than the imports is

(@) 4 (b) 3 (© 2 ) 1

17. What was the percent increase in import from
2012 to 20132

(a) 80 (b) Data insufficient

(c) 45 (d) None of these

18. If imports of the company in 2010 was
T 289 crores, the exports from the company in the same
year was

(a) T 240 crores
(c) T 340 crores

(b) T 300 crores
(d) T 380 crores

19. The imports were minimum proportionate to the
exports of the company in the year

(a) 2014 (b) 2013 (c) 2012 (d) 2011

20. If the imports in 2009 was 161 crores and the total
exports in 2009 and 2010 together was 245 crores, then
the imports in 2010 was
(a) 12.75 crores

(c) 20.25 crores

72

(b) 15 crores
(d) 25 crores
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SOLUTIONS

1. (b):Leta=096b=01
2 ¢ -
. leel'l expresslon =
o +a.l;-+b2
_l(a=b)a® +ab+b?)
&’ +ab+ b’
[ esr-on  — V&
V096 +96x0.0+0.7 10

2. (d): Let the number be x.
According to the question, we have

(41][x+21)+3 9(x+5)+3
2 2) 7 o 2\ 2

1 = T:ZS
1= =
5 5
= 2(1+E]=30~3 i DR
2 2 9
= x=6-2=1-31
Z 2 "2
3. (b): Let the original price of rice per kgbe T x.
400

. Amount of rice bought with ¥ 400=— kg
Now, increase in price is 25%.

T125x
.. Price after increase =———=% EJc
100 4
*.  Amount of rice bought with ¥ 400
T
5x
According to the question, we have
400 1600
x 5x
2000 — 1600
——=x = x=4
205

.. Increased price :?%xx:?%x4:?5
4. (a):LetCPbe3x
110x3Tx
o SP=110%of CP=———
100
Making the S.P. double, we have
Sp :2x1mx?x:?22()

—x
100 100

s Profit=% (Ex-x)— 120
100

100



Profit

‘. % Profit= 120x 1
C.P

%100 =——x—x100=120%
100 x

5. (a) : We have, 15+ 4200 = 15+ 1042 = (/10 + 45
and 27648 =27-182 =9(3-22)=9(2 - 1)
-. Mean proportional between (15+JZE) and
(27-J648) is

15+ v200)(27 - J648) = Jo(10+ V5 (2 - 12
=310 +V5)NZ -1) =3(v20 + V10 - V1o -5)
=30245-5) =35

6. (d): From the question, we have

1 boy’s one day’s work = oG

1 boy’s six day’s work = 6 x Tog = 0

10 boy’s six day’s work = 3 xw=2
50 5

3.2

Remaining work =1 -

w

Now, the remaining 2 of the work is done by 15 girls
in 6 days 5 il
. Complete work is done by 15 girls in i

=15 days
.. One girl alone will finish the work in 15 x 15

=225 days
7. (a): (A + B + C)’s one day wages
=7 6:—0)=?80 (i)
Also, (B + C)’s one day wages

420 |

=?[T ):?70 (i)
and (A + C)’s one day wages
:?(%0):?50 (i)

From (i) and (ii), we get
A’s 1 day wages =%(80 - 70) =% 10
From (i) and (iii), we get
B's 1 day wages =T(80-50) =T 30
C’s 1 day wages =T(80-30-10) =T 40
8. (c) : Pipe A and B can fill the reservoir in 6 and 9
hours respectively.
Part of reservoir filled by A and B together in 1 hour
1 1 5
——_—=
6 9 18

Part of reservoir is filled by both pipes A and Bin 3
hours =3 x 2 = 3
18 6

5.1
. Emptypart =1— Tk which is to be filled by pipe A.
Now, A can fill the reservoir in 6 hours.

. Remaining 1 part of the reservoir can be filled by

Ain (éxﬁ]homs i.e. 1 hour

9. (a) :Speed of I train = 30 kin/h

2055 =2 s
18 3
Total length of both the trains = 250 m
Let speed of II train be x m/s.
Total distance

Speed of I train + Speed of II train

Total time =

250 2503 i
= =
25 3x+25
5 +x

= 10=

= 3x+25=75 = x=5—:

', Speed of II train =5—: x % km/h =60 km/h

10. (c) : Quantity of pure milk in vessel A =40 L
On taking out 8 L of pure milk from vessel A and taking
out 6 L of mixture (milk and water) from vessel B and
mixing in vessel A, then quantity of pure milk in the
vessel A
x6=32+ix6=32+§=ﬂL

22+8 30 5 5
Similarly, on taking out 6 L mixture from vessel B then
quantity of pure water in vessel B left

=(40-8)+

2
X6=22-—=—1
(22+8) 5 5

. Required ratio of pure milk in vessel A and pure
water in vessel B

:EE =168:88=21:11.
5 5
11. (c) : Case I : Principal (sum invested) = T 8000,
r=10% p.a.
8000 x10x1

- Sl =
1 100

=X 800
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Case Il : Let sum invested be ¥ P, r=20% p.a.
Px20x1

100
Total interest = Interest from Case I

o S =

+ Interest from Case 11

20pP
=8I, +51, =% | 800+ — (i
1R ( 100 ) ®
Again, total sum invested = (8000 + P)
(8000+ P)x12 .
s Slat 12% pa.=——— ..(ii)
100

From (i) and (ii), we have
g0+ 20P _ (8000-+ P)x12
100 100
= (20 - 12)P = 96000 - 80000 = P =7 2000
Total amount invested = (8000 + 2000) =¥ 10000
12. (c) : P=T 100,000,
=2 x 2 half years = 4 half year and

r= %% =6% half yearly

rY 6 ¥
A=P(l+—] =100000x(1+—]
100 100

53y
=100000 (ﬁ) =2126247.69

. Required maturity amount = ¥ 126247.69
13. (¢) : 57767 = 265-3 - 23~ 60)
= (3-6x)log5=-(3 - 6x)log2=> (3 - 6x)(log5 + log2) =0
= (3-6x)log(5x2)=0=(3-6x)loglo=0
= 3-6x=0 = x=1/2
14. (c) : Let length of rectangle be 2/ units and breadth
be [ units & let the side of square be a units.
According to problem, we have "
4 x side of square =2(1 + 2]) = 4a =6l= 1= ;a
Now, area of rectangle = 2! x | = 2P

2
2 8
= 2(—(1) =—a’ sq.units
3 9
and area of square of side ‘@’ = a X @ = a” sq. units
8
Required ratio = ;“z :a’=8:9

15. (d) : Radius of base of frustum = 12 cm = (R)
Radius of top of frustum = 7 cm = (r)
Height =12 cm = (h)

Slant height of frustum /= ‘jhz +(R- r)z
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= 1=\122402-7? =134+ 25=13cm

*. Total surface area of frustum = (R> + 2 + (R + 1))
= (144 + 49 + 13(19)) = 7144 + 49 + 247) = 44071 cm®

th
and volume of frustum = ?(R2 +r2+RF)
b4
= ;x12(144+ 49+ 84) = 4n(277) cm” = 11081 cm®

16. (a) : If the exports are higher than the imports, it
means ratio of the value of import to exports must be
less than 1 and such ratio is less than 1 in 2009, 2010,
2011 and 2014.

. Number of years =4

17. (b) : From the line graph only the ratio of imports
to exports for different years can be calculated. To find
the percentage increase in import or exports we need
some more details such as the value of import or exports
during these years. Hence, data is insufficient.

18. (c) : From the line graph the ratio of imports to
exports in 2010 = 0.85
Let the exports in the same year = T x crores

Therefore we have, 289 =0.85 = x=340
x

Exports in 2010 = 340 crores
19. (d) : The imports are minimum proportionate to
the exports indicate that the ratio of the value of imports
to exports has the minimum value.
From the line bar graph we notice that the ratio has the
minimum value 0.40 in year 2011, therefore the imports
are minimum proportionate to the exports in 2011.
20. (a) : The ratio of imports to exports for the year
2009 and 2010 are 0.70 and 0.85 respectively.
Let the exports in the year 2009 = x crores
. The exports in the year 2010 = (245 - x) crores
Now, f;).']f:E = x:ﬂ =230

x 7

Thus, the exports in the year 2010 = (245 - 230)
= 15 crores
Let the imports in the year 2010 = y crores
Then, 0.85=2
15
. Imports in the year 2010 = 12.75 crores

= y=085x15=12.75

e



Brainé
Teaser

Direction Q.(1 and 2) : There are two series given
below, of which one series is complete and follows
a certain pattern. Based on the pattern of complete
series, you have to determine the different answering
terms of the second series.

1. 47,96, 147, 200, 255, 312

27,A,B,C,D,E

Which number will come at the place of C?

(a) 235 (b) 180

(c) 292 (d) None of these

2. 6,8,11,15,20,26,33

9,A,B,C, D, E F

Which number will come at the place of E?

(a) 29 (b) 36 (c) 23 (d) 18
Direction Q.(3 and 4) : Identify what will come in the
place of *?’,

3. Visitor : [nvitation : : Witness : ?

(a) Subpoena (b) Permission
{c) Assent (d) Document
4. Mash:Horse:: Mast:?

(a) Cow (b) Monkey

(¢) Chimpanzee (d) Pig
Direction Q.(5 and 6) : Find the odd element in the
Jollowing sequences.

5. 65,82,101, 120, 145,170

(a) 82 (b) 120 (c) 145 (d) 170
6. 9,12,29,94,386
(a) 94 (b) 386 (c) 29 d 12

Direction Q.(7 and 8) : In each of the following
questions, find the number which replaces the sign

of 7.
7. 1 5 2 0 5 3
2 03 4 4 6 8 7 09 1
A B c
@) 320 (b) 274 () 262 (d) 132

LOGICAL
REASONING

For Various Competitive Exams

8 4 8 0
s(0)6 7D s n():2
7 4 2
A
(a) 0 (b) 2
© 11 (d 12
Directions Q.(9 and 10} : Study the following
information to the given questions :

‘TRAVEL is related to ‘UDKUSB’ and ‘CORNER’ is
related to ‘MDQDPS’

9. ‘SURVEY’ is related to x
(a) UDXSTV

(b) UXDTSV
(c) TVSUDX (d) UDXTVS
10. ‘GROUPS' is related to .
(a) TORHSP (b) TOHRSP
(c) TORPHS (d) ROTHSP

Direction Q.(11 and 12) : Read the information

carefully and answer the following questions:

In a family of 6 members there are 3 men A, B and

C and 3 women X, Y and Z. The six are Accountant,

Lawyer, Chemist, Pilot, Dancer and Entertainer by

profession but not in the same order.

I.  There are two married couples and 2 unmarried
persons,

II. Cis not X’s husband.

III. The dancer is married to the lawyer.

IV. X' father is a pilot.

V. B is not A’ son, nor an accountant or pilot.

VI. The lawyer is Z's daughter-in-law.

VII. A is married to the chemist.

11. Who is the accountant?

(@) A (b) B

(@ X (d Z

12. Which of the following is a married couple?
(a) AandY (b) AandZ

(c) BandX (d) CandX

Direction Q.(13 and 14) : Select a figure from the
options which will complete the given figure matrix.

@
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(a) (b) (o) (d)

-G

Dllaoe
Q|o[s|@

=)

(@) by (o (@
Direction Q.(15 and 16) : In each of the following
questions, there is a set of three figures X, Y and 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 a figure from the options that
would most closely resemble the unfolded from figure

of fig. (Z).

&)(d) %

Direction Q.(17 to 20) : In the following questions, the
symbols @, %, $, # and * are used with the following
meaning as illustrated below:

76)

(a) (b) oy (0)
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‘P $ Q means ‘P is not smaller than Q'

‘P * Q means ‘P is neither smaller than nor equal to Q.

‘P @ Q means ‘P is not greater than Q.

‘P # Q means ‘P is neither greater than nor smaller than Q.

‘P % Q" means ‘P is neither greater than nor equal to Q.

Now in each of the following questions assuming the given
statements to be true, find which of the two conclusions (I)
and (II) given below them is/ are definitely true?

Give answer

(a) If only conclusion (I) is true.

(b) If only conclusion (II) is true.

(c) If either conclusion (I) or (11) is true.

(d) If both conclusions (I) and (II) are true.

17. Statements: M*T.T$SK,K#D

Conclusions:

. D%M II. M*K
18. Statements:R@ ] M#],D*M
Conclusions:

I. D*] II. R#M
19. Statements:F$M,N@M,N% W
Conclusions:

I. F#N II. N%F

20. Statements:B#],J@D,F$D
Conclusions:
LB#F ILF*B

SOLUTIONS

1.. (B):
47 96 147 200 ?5 312
+9 +51 +53 455 +57
Now, the second series follows the pattern of first series,
the first term of the second series is 27, therefore the
second series will be :
27  76(A) 127(B) 180(C) 235(D) 292(E)

+49 +51 +53 +55

*. The value of C = 180.
2. (a) : The first series is 6, 8, 11, 15, 20, 26, 33 which
is obtained by adding 2, 3, 4, 5, 6, 7 respectively to its
previous terms therefore, the second series will have the
terms 9, 11, 14, 18, 23, 29, 36 respective]y.

. The value of E =29.
3. (a) : A visitor is given an invitation to attend an
occasion. Similarly, the witness is delivered a subpoena
providing for attendance at the court.
4. (d): First is a food for the second.

+57



5. (b):Series patternis: f; =65=82+1,
ty=82=92+1, t;=10>+1=101,
=117+ 1=122) ts=122+1=145,
tg=132+1=170

0dd element = 120
6. (b) : In the given series, the rule followed is :
ty=t,_1x{n-1)+{(2n-1)
1h=9x(2-1)+(2x2-1)=9+3=12,
3=12x(3-1)+(2x3-1)=29,
t3=29%(4-1)+(2x4-1)=9%,
t;=94x(5-1)+(2x5-1) =385+ 386

0dd element is 386.
7. (¢) : The digits of the number inside the circle are
the differences between the corresponding numbers
above and below the circle. Thus,
Infig. (A, 1=(2-1),3=(6-3),1=(5-4).
Infig. (B),2=(4-2),4=(6-2),8=(8-0).
So, in fig. (C), the digits of the missing number are :
(7-5,(9-3),(3-1)ie, 2,62

Missing number = 262.
8. (c) : The number inside the circle is equal to the
difference between the sum of the numbers at the
extremities of the horizontal diameter and the sum of
numbers at the extremities of the vertical diameter.
Infig. (A), (5+6) - (7+4)=0
Infig. (B),(7+6)-(8+4)=1

In fig. (C), missing number = (11 +2) - (0 + 2) =11.

9. (d):S. U R V E Y
ol & '~ -

u DX T V S§

10. (a):G R Q U S
1 & P “1
T OR H S P

Solutions for questions 11 and 12:
From the given information we can draw the following
family tree.

(Chemist)

(Entertainer)

{Laywer) (Dancer) (Accountant)

11. (c) : X is the Accountant.

12. (b) : AZ is a married couple.

13. (b) : Directions are changing and the quantities are
either increasing or decreasing from left to right in each
row.

14. (d) : In each row, one figure is unshaded, the other
hasits upper part shaded and the third one has its R.H.S.
part shaded. There are three specified positions of the
two triangles each of which is used only once in a row.
Also, two of the figures in each row have one triangle
shaded.

. (d):"'@i _, _;

-
n

Ab. N I:»l —>r_n_1—><:x:a
17. (d) : Statements:
M*T=M>T
T$K=>Tz2K
K#+D=K=D
Therefore, M>T2>2K=D

Conclusions:

. D%M=D<M:True

I. M*K=M>K:True

Hence, both conclusions (1) and (1I) are true.

18. (a) : Statements:

R@ J=Rx<]

M#]=M=]

D*M=D>M

Therefore, R<J=M<D
Conclusions:

I. D*]=D>]:True

II. R#M=R=M:Nottrue
Hence, only conclusion (1) is true.

19. (c) : Statements:

FSM=F>M

N@M=N<M

N%W=N<W

Therefore, F>M>N<W

Conclusions:

I. F#N= F=N:Mayor may not be true
II. N % F= N <F: May or may not be true
Hence, either conclusion (I) or (II} is true.
20. (c) : Statemenis:

B#]=B=]

J@eD=]<D

F$D=F=D

Therefore, B=]<D<F

Conclusions:

L. B#F=B=F: Mayor not be true

1. F*B= F>B:May or may not be true
Hence, either conclusion (I} or (II) is true.
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10.
11.

12.
13.

14.
15,

7]

If set A has 3 elements and the set B = {3, 4, 5}, then
find the number of elements in (A x B).

s T tan®(n/ 3) cosec (n/6)

3 sec(n/4)cot’ (n/6)
find the value of x.

oom
If xsin— cos

Find the modulus of .
1+

Solve the inequality >2.

1
x+—
x
Find the number of 4 letter words, with or without
meaning, which can be formed out of the letters of

the word ROSE, where the repetition of the letters
is not allowed.

Find the total number of terms in the expansion of
(x+a) - (x-a)".

Ina G.P, the 3 term is 24 and the 6™ term is 192.
Find the 10" term.

If the points (p + 1, 1), (2p + 1, 3) and (2p + 2, 2p)
are collinear, then find the value of p.

4+x-2
If flx) = NIXX T2 x#0 be continuous at x = 0,

x
then find f{0).
Find the maximum value of sin x - cos x.
Find the integrating factor of the differential
. dy 1+y
it —_ =—
equation x + y T
Find the derivative of 2x* + x.

Find the standard deviation of the data 6, 5, 9, 13,
12,8, 10.

LetS=1{l, 2,3,4,5,6} and E={1,3,5}, then find E.
If lal=3, |E| =4, then find the value of A for which
@+Ab is perpendicular to d—Ab.
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16. A single letter is selected at random from the word
“FAVOURABLE” Find the probability that it is a
vowel.

17. If A = {1, 2, 3}, B={1, 4, 6, 9} and R is a relation
from A to B defined by ‘x is greater than y’ Find the
range of R.

18. Find the value of cos™! (_?1)+25in‘1 (_?1] .

1 -1 x 1 5 B
19. If A= ,B= and (A+B)*=A°+B%,
2 -1 y -1

then find the value of x + y.
20. Evaluate :j(Zlanx —3cot 1)2 dx
Readers can send their responses at editor@mtg.in or

post us with complete address by 10" of every month.
Winners’names and answers will be published in next issue.

WHAT DID AREA SAY TO
PERIMETER WHILE ARGUING?

t,t , :‘,“}""

S+
F=> e
)

7 .

I'M TRYING TO TALK TO YOU, BUT I FEEL LIKE
YOURE JUST G0ING AROUND MY PROBLEM.
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INDIA AND THE WORLD

India hosted the BIMSTEC (Bay of Bengal
Initiative for Multi-Sectoral Technical and
Economic Cooperation) Aquatic Championship
2024 in New Delhi from 5-10 February 2024, as
an initiative to foster regional cooperation spirit
in the Bay of Bengal Region.

The new guidelines of the Reserve Bank of India,
which allow multiple financial services between
India and Nepal. Nepali citizens can now send
¥ 2 lakh per transaction to Nepal and walk-in
customers can remit T 50,000 per transaction.

The US Federal Communications Commission
(FCC) bans companies from using Al-generated
voices in robocalls effective immediately. Al
can now create convincing fake audio and
video, making it easy to scam people. The FCC
aims to stop fraudsters using Al voice cloning
in illegal robocalls to extort money or spread
misinformation.

The 7™ Indian Ocean Conference on the theme
“Towards a Stable and Sustainable Indian Ocean”
was held in Perth, Australia on 9-10 February
2024. President, Ranil Wickremesinghe was a
special invitee to deliver the keynote speech at the
inauguration.

A joint session of parliament at the Palace of
Versailles ended on Monday with the lawmakers
endorsing the Bill to anchor the woman’s right
to abortion in the French constitution. This will
make France the first country to explicitly protect
the right to terminate a pregnancy in its basic legal
articles.

Former Prime Minister, Alexander Stubb was
sworn as Finland's new president and he said the
Nordic country enters ‘a new era asa NATO member.

To promote economic collaborations and
encouraging tourism and business ties, Dubai
has introduced a five-year multiple-entry visa for
Indian tourists. The multiple entry visa allows
Indian passport holders to freely enter Dubai and
stay up to 90 days at a stretch and it is extendable
once for a similar period, with a total stay not
exceeding 180 days in a year.

Maryam Nawaz took oath as the first-ever woman
Chief Minister of Pakistan's most populous and
politically crucial Punjab province.

The Biden administration on Friday announced
more than 500 sanctions on Russia, its "enablers,"
and its "war machine" as the world marks
two years since Russia attacked Ukraine. The
American sanctions cover a range of economic
and strategic areas like Russian financial
networks, military supply chains, technology
sectors, future energy production and other
areas. They amount to largest single tranche of
sanctions since the invasion.

India's Union Minister of Petroleum and Natural
Gas & Housing and Urban Affairs, Hardeep
Singh Puri, has inaugurated 201 compressed
natural gas stations across 17 states as well as
launched the country's first small-scale LNG
unit set up by GAIL at Vijaipur in Madhya
Pradesh, reflecting India's accelerated move to
a gas-based economy.
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South Eastern Coalfield Limiteds (SECL) Gevra
mine, located in Chhattisgarh, is on the verge
of becoming the largest coal mine in Asia. With
environmental clearance granted for a substantial
expansion, the mine’s production capacity is set to
increase from 52.5 million tons per annum to an
impressive 70 million tons.

Where was the 7th Indian Ocean Conference held?
(a) Dhaka, Bangladesh (b) Abu Dhabi, UAE
(c) Perth, Australia (d) Male, Maldives

Kerala was recently in news for a new invention.
What is it?

(a) Indias first Al teacher

(b) India's first E-learning school

(c) India’s first Al on-edge Drone

(d) Both (b) and (c)

According to new guidelines of RBI, what is the
maximum amount Nepali citizens can send per
transaction to Nepal?

(a) T 1 Lakh (b) T 2 Lakh

(c) T3 Lakh (d) T4 Lakh

Which city has recently introduced a five-year
multiple-entry visa for Indian tourists?

(a) Al Ain (b) Abu Dhabi

(c) Sharjah (d) Dubai

In which state India’s first small-scale LNG unit
was set up by GAIL recently?

(a) Uttar Pradesh (b) Madhya Pradesh

(c) Gujarat (d) Chhattisgarh

Recently, which country became the first country to
include the right to abortion in its constitution?

(a) Germany (b) France

(c) Poland (d) Malaysia

South Eastern Coalfield Limited's Gevra mine is
situated in which state?

(a) Maharshtra (b) Gujarat

(¢) Chhattisgarh (d) Odisha

What is the expanded form of FCC?

(a) Foundations of Communications Council

(b) Federal Commission of Commute

(c) Foundations of Commission Communications
(d) Federal Communications Commission
Alexander Stubb became the President of
Finland, a Nordic country.
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Kerala, known for its strides in education, has

10.

taken another innovative step by introducing
its first generative Al teacher, Iris. Developed in
collaboration with Makerlabs Edutech Private
Limited, Iris marks a significant advancement
in the integration of artificial intelligence in
education.

(@) 12" o) 13t

(c) 14™ (d) 15t

Which of the following is not the member of
BIMSTEC?

(a) Nepal (b) Sri Lanka

(c) Pakistan (d) Myanmar
[/ AnswerKey N\ |
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Held on
9" March

We are happy to inform our readers that in CBSE 2024 Mathematics question papers more
than 70% questions were either exactly same or of similar type from MTG Books.

The references of few questions of paper having code : 65/2/1 are given here :

Paper Q. No. P. No. Q. No. MTG Book Paper Q. No. P. No. Q. No. MIG Book

2 5 26 CBSE Champion 4 156 7 100 percent

5 109 3 CBSE Champion 6 337 15 100 percent

14 209 2 CBSE Champion 21() 3 2 100 percent

15 219 34 CBSE Champion 23 267 8 100 percent

18 24 10 CBSE Champion 25 240 7 100 percent

22 (a) 97 7 CBSE Champion 26 (a) 203 1 100 percent

28 (b) 192 10 CBSE Champion 32(a) 26 16 100 percent
32 (b) 6 9 CBSE Champion . ——
General Instructions : Time Allowed : 3 hours

Read the following instructions very carefully and strictly follow them : Maximum Marks : 80

() This question paper contains 38 questions. All questions are compulsory.

(ii) This question paper is divided into five Sections - A, B, C, D and E.

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19 and 20 are
Assertion-Reason based questions of 1 mark each.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type questions, carrying 2 marks each.

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each.

{vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions, carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based questions, carrying 4 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in 2 questions in Section B,
3 questions in Section C, 2 questions in Section D and 2 questions in Section E.

(ix) Use of calculators is not allowed.
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This section comprises multiple choice questions
(MCQs)

i 9

@

If the sum of all elements of a 3 x 3 scalar matrix is
9, then the product of all its elements is :
(a) 0 (b) 9 (c) 27 (d) 729
Letf: R, — [-5, %) be defined as f{x) = 9%" + 6x - 5,
where R, is the set of all non-negative real numbers.
Then, fis :
(a) one-one
(b) onto
(c) bijective
(d) neither one-one nor onto

-a b ¢
Ifla -b c|=kabe, thenthevalue of kis:

a b -
(a) 0 (b) 1 (c) 2 (d) 4
The number of points of discontinuity of

|x|+3 , ifx<-3

flx)y=4-2x , if -3<x<3is:
6x+2 , ifx23
(a) 0 (b) 1 (c) 2 (d) infinite

The function flx) = x* - 3<% + 12x - 18 is:
(a) strictly decreasing on R
(b) strictly increasing on R
(c) neither strictly increasing nor strictly decreasing
on R
(d) strictly decreasing on (oo, 0)
™2 sinx - cosx
I ——— dx isequal to:
p 1+sinxcosx
(a)
/2

© |
0

d)
The differential equation Ey = F(x, y)will not be a

(b) Zero (0)

. 2
2
-smx dr (d) T
1+sinxcosx 4

homogeneous differential equation, if F(x, y) is :
(a) cosx— sin(z)
x
2 2
ol 9 i (d) cos? (i)
Xy ¥

For any two vectors d and b, which of the following
statements is always true?

(ORS
X

(©)
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™

b

(a) a-bz)a||b| (b) a-b=|a||b|

(c) @-b<|d||b| (d) a-b<|a||b|

The coordinates of the foot of the perpendicular
drawn from the point (0, 1, 2) on the x-axis are
given by :
(a) (1,0,0)

© (f5.0,0)

(b) (2.0,0)
(d) (0,0,0)

. The common region determined by all the constraints

of a linear programming problem is called :
(a) an unbounded region

(b) an optimal region

(c) abounded region

(d) a feasible region

. Let E be an event of a sample space § of an

experiment, then P(S|E) =
(a) P(SNE) (b) P(E)
(@1 o

IfA= [a,}] be a 3 x 3 matrix, where a;=i-3, then

which of the following is false?

(a) a,, <0 (b) aj,+a,,=-6
(c) ay3>ay (d) a,,=0
. The derivative of tan™'(x*) w.r.t. x is :
x 2x
(a) (b)
1+x* 1+x*
2x 1
(e) - (C)]
1+x 1+x*

. The degree of the differential equation

(7" + (') = xsin(y”) is:
(a) 1
(c) 3

() 2
(d) not defined

. The unit vector perpendicular to both vectors
A A A A
i+kand ik is:
A oA Aoa
i—k i+k

@2j (O]

(<) f (d) T

. Direction ratios of a vector parallel to line
x—1 2z+1
Yt are :
(a) 2,-1,6 (b) 2,1,6 (c) 2,1,3 (d) 2,-1,3
cosx —sinx 0
7. If F(x)=|sinx cosx 0} and [F(x)]* = F(kx),
0 0 1
then the value of k is :
(a) 1 (b) 2 (c) 0 (d) -2



18. If a line makes an angle of 30° with the positive
direction of x-axis, 120° with the positive direction
of y-axis, then the angle which it makes with the
positive direction of z-axis is :

(a) 90° (b) 120°  (c) 60° (d) 0°

Questions number 19 and 20 are Assertion and

Reason based questions. Two statements are

given, one labelled Assertion (A) and the other

labelled Reason (R). Select the correct answer to

these questions from the codes (a), (b), (c) and (d)

options as given below.

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of the
Assertion (A).

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

(c) Assertion (A) is true, but Reason (R) is false.

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

19. Assertion (A) : For any symmetric matrix A, BAB is
a skew-symmetric matrix.

Reason (R) : A square matrix P is skew-symmetric if

P=-P
20.

Assertion (A) : For two non-zero vectors dand b,
d-b=b-a.

Reason (R) : For two non-zero vectors @and b,
axb=bxa.

This section comprises very short answer (VSA) type
questions of 2 marks each.
21. (a) Find the value of

oo (2]

OR
(b) Find the domain of the function
flx)= sin”!(x” - 4). Also, find its range.

22. (a) If fix) = [tan2x|, then find the value of
T
(x)atx =—.
filx)at x :

OR
(b) Ify= cosec(cot 'x), then prove that

,fl+x1 D pmn,
dx

23.If M and m denote the local maximum
and local minimum values of the function

flx)=x+ 2 (x#0) respectively, find the value of
x
(M —m).

et -1

24. Find: _.' dx

e +1
25. Show that flx) = ¢ — ¢™ + x — tan™’ x is strictly
increasing in its domain.
SECTION C
This section comprises short answer (SA) type
questions of 3 marks each.

26. (a) If x = €™ and y = ™, prove that
dy _ ylogx
dc  xlogy’

OR

(b) Show that: i(|Jr|)=i,.:\:#0
dx | x|

2
2 -
27. (a) Evaluate: _[ —xdx
55 2+x
OR
(b) Find: j';dx

x[(log x)l —3logx—4]

28. (a) Find the particular solution of the differential
equation givenby 2xy + yl -2 Q =0 y=2,
whenx=1. dx

OR
(b) Find the general solution of the differential
equation : y dx = (x + 27)dy

29. The position vectors of vertices of AABC are
A " A A LY A L) A A

AQ2i—j+k),B(i-3j-5k)and C(3i — 4 j—4Kk).
Find all the angles of AABC.

30. A pair of dice is thrown simultaneously. If X denotes
the absolute difference of the numbers appearing on
top of the dice, then find the probability distribution
of X.

31. Find: [x?-sin™! (x*?)dx

SECTION D

This section comprises long answer (LA) type
questions of 5 marks each.

32. (a) Show that a function f: R — R defined by
2
f=—=

is neither one-one nor onto.

53}

1+x°
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Further, find set A so that the given function
f: R— A becomes an onto function.
OR
(b) A relation R is defined on N x N (where N is the
set of natural numbers) as :
(e, b)R(c,dy=a-c=b-d
Show that R is an equivalence relation.

33. Find the equation of the line which bisects the line
segment joining points A(2, 3, 4) and B(4, 5, 8) and
is perpendicular to the lines
x-8 y+19 z-10 x=15 y-29 z-5
i s and o

3 —-16 7 3 8 -5
34. (a) Solve the following system of equation, using
matrices
2,3,10_, 4. 6.5 69 20 ,
x y z x y z
where x,y,z#0
OR
1 cotx
(b) If A=[ ]. show that
-cotx 1

, -1 | —cos2x
A'AT =]
sin2x
35.If A, denotes the area of region bounded by
¥ = 4x, x = 1 and x-axis in the first quadrant and

A, denotes the area of region bounded by y* = 4x,
x=4,find A : A,

Case Study 1

36. Overspeeding increases fuel consumption and
decreases fuel economy as a result of tyre rolling
friction and air resistance. While vehicles reach
optimal fuel economy at different speeds, fuel
mileage usually decreases rapidly at speeds above
80 km/h.

—sin2x
—cos2x|

Speed (ki)
The relation between fuel consumption F(//100 km)
and speed V(km/h) under some constraints is given

54
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On the basis of the above information, answer the
following questions :
(i) Find F, when V = 40 km/h.

(i) Find ar
dav

(iii)(a) Find the speed V for which fuel
consumption F is minimum.
OR
(iii}(b) Find the quantity of fuel required to
travel 600 km at the speed V at which
CLAY
dav
Case Study 2

. The month of September is celebrated as the

Rashtriya Poshan Maah across the country.
Following a healthy and well-balanced diet is
crucial in order to supply the body with the proper
nutrients it needs. A balanced diet also keeps us
mentally fit and promotes improved level of energy.

(4-6 portions each)
o\ Fais-5 giportion

Fats & Sugar ;.{\ P el
% (2:3 portions cach)
Puikdes & Dairy / Pu.lm-)o /portion
f-".’
Fruits & %
Negctables
F

"\, Dairy-5 g/partion
{4-5 Portions)
\Iﬂowpuxlhm
~ 4. (10-15 Postions)
[ 3 2, 30 giportion

r.,m -1

A(10.0)

ol v 2 105 6N g 9 10 2 13
xey=6  Cay
axasy=28  X+Zy=10
Iray=8
Figure-2

A dietician wishes to minimize the cost of a diet
involving two types of foods, food X (x kg) and
food Y (y kg) which are available at the rate of
T 16/kgand T 20/kg respectively. The feasible region
satisfying the constraints is shown in Figure-2.



38.

On the basis of the above information, answer the

following questions :

(i) Identify and write all the constrains which
determine the given feasible region in Figure-2.

(ii) If the objective is to minimize cost
Z = 16x + 20y, find the values of x and y at
which cost is minimum. Also, find minimum
cost assuming that minimum cost is possible
for the given unbounded region.

Case Study 3

Airplanesare by far the safest mode of transportation
when the number of transported passengers are
measured against personal injuries and fatality totals.

BV e

Previous records state that the probability of an
airplane crash is 0.00001%. Further, there are 95%
chances that there will be survivors after a plane
crash. Assume that in case of no crash, all travellers
survive.
Let E, be the event that there is a plane crash and
E, be the event that there is no crash. Let A be the
event that passengers survive after the journey.
On the basis of the above information, answer the
following questions :
(i) Find the probability that the airplane will not

crash.
(ii) Find P(A|E,) + P(AE,).
(iii) (a) Find P(A)

OR

(iii} (b) Find P(E,|A).

SOLUTIONS

L

(a) : Aswe know that in a scalar matrix, every non-

diagonal element is zero.
. Product of all elements of the given scalar matrix = 0.

2.

=
=
=
=

() : Letfix)) = fix,)
9x% +6x, - 5=9x7 +6x, -5
9’ - %) +6(x; ~ %) =0
(x, - x3) [9x, +x,) + 6] =0
x-Xx=0as9x, +x) +6>0
(" X, x, are non-negative real numbers)

= x=x
Thus, fis one-one.
Let y € [-5, o) be such that fix) = y

Now, fix) =9 +6x-5=9x"+6x+1-6=(3x +1)>-6

= y+6=(3x+l)2

=l+,Jy+6
= 3x+l=,fy+6 :x:Ty

. —1+.Jy+6 2
a f[ 3 )_}'

. fix) is onto.
So, the given function is bijective.
3. (d): Wehave,

-a b ¢

a -b c|=—albc—bc)—b{—ac—ac)+ clab+ ab)

a b
= 2abc + 2abc = 4abc

4. (b): We have,
|x|+3 , ifxs-3

= kabc=4dabc= k=4

flx)=¢-2x , if -3<x<3
6x+2 , ifx23
-x+3 , ifx<-3
= f(x)={-2x , if —3<x<3
6x+2 , ifx23
Now, lim f(x)=—(-3)+3=6
x=-3"
and lim f(x)=-2(-3)=6
x—-3*

Also,f(-3)=—(-3)+3=3+3=6
As lim f(x)= lim f(x)=f(-3)
x—-3 x—-3
.~ flx) is continuous at x = -3
Again lim f(x)=-2(3)=-6
x=3"

and lim f(x)=6(3)+2=20%-6
x—3"

. flx) is discontinuous at x = 3.
So, only one point of discontinuity.
5. (b): flx)=x"-3x" +12x-18
= fi)=3"-6x+12=3(’-2x+1})+9
=3(x-1)+3">0Yxe R
= fix) is strictly increasing on R
n/2 SINX - COSX

6. (b): Let I= _
0 1+sinxcosx
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I= Im‘z sin(n /2 —x)—cos(r/2 - x)
1+sin(n/2 —x)cos(n/2 - x)
r/2 cosx—sinx

= I= I 2T dx ...(ii)
1+ cosx-sinx

Adding (i) and (ii), we get
/2
21:_‘:‘ 0dx=0=1=0

7. (a): Let F(x,y):cosx—s'ml
x

= F(}\.x,ly):coslx—si.nl—y :cosl:c—si.nZ
Ax x

# l(msx - sinz]

X

cosx —sinZ is not homogeneous.
x
8. (c) 9. (d) 10. (d)
P(SME
11. () : P(S|E)=w=@=
P(E) P(E)
s
O
12. (c) : Wehave, a;=i - 3j

(a) a,=1- 3xl—-2<0

(b) aj+ay=(1-3x2)+(2-3x1)=(-5) +(-1)=-6
(c) a;=1-3x3=-8anda; =3-3x1=0>-8

= a3 >ap

(d) a5, =0
13. (b): Lety =tan™'(x%)

dy d 1,2 1 2x
= —=—/(an (x°))= X2x=

dx dx 1+(x2)2 1+

14. (d) : Since, the given differential equation is not a
d

polynomial in Ey

Its degree is not defined.
15. (b) : Let the required vector be i+ y}+ zﬁ.
Then, x* + y* + 2 =1 (i)
Also, (x?+y}+z£)-(?+£):0
= x+z=0 (i)
and (xf+y}+zl?)~(?—l:)=0
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= x-z=0
Solving (ii) and (iii), we getx =z =0
From(i),f:l:py:il

(i)

So, required vector is i}.
16. (d) : The given line can be written as
z+1/2
2 -1 3
So, direction ratios of line parallel to given line is
<2,-1,3>.
17. (b) : We have, [F(x)]? = F(kx)

x—1 b4

cosx —sinx Offcosx —sinx 0
= |sinx cosx Ofjsinx cosx O
0 0 1 0 0 1
coskx —sinkx 0
=|sinkx coskx 0
0 0 1
cos2x —sin2x 0| |coskx -sinkx 0
= |sin2x cos2x O|=|sinkx coskx 0
0 0 1 0 0 1
= k=2
18. (a) : Let the angle made with positive direction of
z-axisbey.
Then, cos’30° + cos’120° + cos’y = 1

- (5] (2 vt

2
2 31

= cos’ Y:l—;—;:o = 7=90°
19. (d): - A is symmetric matrix.
= A=A (1)
Now, (B'ABY = BA'(B’Y = B'AB (using (i))
= B'AB is a symmetric matrix.
So, assertion is false but reason is true.
20. (c) : Assertion is true but reason is false.
As, axb=—bxa.
21. (a) We have,

= (3 a2

=—tan”! [%)1- cot™! (%]+ tan_l(—l)



B F T T
6 3 4 12
OR
(b) For domain, -1<x’-4<1

= 35x*<5 = f3<|x|<5

= xe[—5,-BlulV3i. 5]

Lety =sin(x* - 4) = siny + 4 = x*
Now,3<*<5=3<siny+4<5=>—1<siny<1

.. 5 R ,[ﬂ E]
27772 A I
22. (a) Wehave, f(x) = [tan2x|
tan2x d tan2x 2
(x)= — -2sec” 2
il Lo e e L P B
tan2m/3
f'(E)=—an ! XZsecZ(Z'E]
3) |tan2m/3| 3
¥ 2
= x2. (-2 =
N

OR
(b) y=cosec(cot_'x) = y=cosec(cos&c_' 1+x%)
= y= 1+x% = Q: - X2x
4 z;f1+12
i ¥
= Jl+x° —=-x=0
Aty

Hence proved.

23. We have, f(x)=x+ L
x

1 2
= f’(.vc):l——2 and f”(.\r):—3
X x

For maxima/minima, put f'(x) = 0
= 1- L =0 = L:1

«* «

= X=1=2x=+1

Atx=1, f”(x):%:2>0 (Minimum)
r 2 3
Atx=-1, f (x):—l<0 (Maximum)
1 1
M=-14+——=-2and m=1+-=2
-1 1

SooM-m=-2-2=-4

dx—[1dx= 2]

= I:§log|t|—x+C
= I:§10g|8u+1|—r+c

+x—tan'x

1

25. We have, flx) =" - ™

’ R & -X

= fix)=e*+e " +1- =
1+x
2

1 l+x" -1 1
=" +— —2=ex+—+ > 0 for all

eX  1+x ef 1+x
x€ Dy (e >0forallx)

So, flx) is strictly increasing in its domain.

Hence proved.

26. (a) We have, x = ¢ and y = ¢"™
dx cns.'!l

= — X (—sin3t)x3
dt

= L —3sin 3¢5
dt

and d—y=cﬁ“3' Xcos3E X3 = d—y=3cos3f-e"i“3'
dt dt
_3 Lpsindt B
Now, dy _dyldt —3cos3t-¢ _ ?os3t y
dx " dx[dt 3sinteo® | smdtx
ylogx
B xlogy
(- log x=loge™* ¥ = cos3t and log y=loge™™* =sin31)
dy —ylogx
Todx xlog y
Hence proved.
OR
(b) Lety=|x| = y= ()"
I TN S S

= Xx=—t==
dx  (x2)V2 Jx_l dx |x|
Hence proved.
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2
27. (a) Let I= |
-2

2-x)(2-x)
= I
(2+x)(2 x)
(2 x)
=

dx

2 "4 x

-0

}4_
= J4—x1
2
ﬁdx
. X
[. 4-x*

=2[sin~'(1) - sin~ (1))

= I:I
-2

isan odd ﬁmctjon]

2
= I=2[sin”! [i)
2

-2

G5 -

OR
—
x[(log x)2 —3logx—4]

(b) Let I= j'

Putlogx=t = —dx=dt
x

=I 2 2= 1=I(t + 1;1‘(1 4) -0
t°=3t-4 -
Using partial fraction, we have
1 A B
—_—m_-—
(t+1)(t—4) t+1 t—4

= 1=A(t-4)+B(t+1)

On comparing terms of same coefficients, we get
A+B=0 (i)
—-4A+B=1 (i)

1

Solving (ii) and (iii), we get A= -?1. B :E

-1 1 .
=[ = d‘t+_|'5(t-4)dr (Using(i))

1 1
=—310g|t+l|+glug|t—4|
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=_?Ilog|logx+1|+élog|logx—4|+c

1 |t -4
= I=-log|—2 "4
5 logx+1
28. (a) The given differential equation is
2
d; dy 2xy+
2xy+y2—2x2—y=0=) G SRR
dx dx 252
xd'
Puty=vx = Doy 2
dx
dv 2.7:-11x+112x2
SovEXx—=
2%°
xdv v+t dv 2v+v?
= v+— = x—= -v
dx 2 dx 2
dv ?
= x—=— —_—==|—=
dx 2 -[

1 1
——=—lo x[+C = -Z=Z10g|x|+C
.= loslxl 2 8|
Put x = 1 and y = 2 in above equation, we get
1.1 -1
——=—log|l|+C=C=—
2 =5 lslll :

.. Particular solution of given differential equation is

1 1
=3loglx|-3
. SN I
& log|x|-1 1-log|x|
OR

(b) The given differential equation is
ydx=(x+2y")dy
= ydx=xdy + 2y°dy = ydx - xdy = 2y°dy
dx — xd
" ¥:2d,:d[£):2d,,
¥y ¥y

Integrating both sides, we get
jd[f) = Zjdy = %= 2y+C, which is the required
Y. y

general solution.
29. We have,

. ao R
Position vector of A=2i — j+k

A A A
Position vector of B=i —3j—5k

A A A
Position vector of C=3i -4 -4k



—_— A A A A A A
Now, AB=i-3j-5k-2i+j-k
= AB=-i-2j-6k

= L) LY ) L) A A A A A

Similarly, BC=3i -4j—4k—i+3j+5k=2i-j+k

—r. A A A A A A A A A
and AC=3i—4j—4k-2i+j-k=i-3j—5k
Now, AB-AC=|AB||AC|cosZBAC

T-2j-6k).(1-3j-sk
= cosLBAC:(_{_ j-6k-(i-3j-5k)

|-f-2f-6k]-|T-37-5k|
-1+6+30 35

- JI+4+36 1+9+25 T

= ABAczcos“[st]
41

BA-BC
|BA||BC|
A A A A A A
(i+2j+6k)(2i-j+k)

Similarly, cos ZABC =

= cos LABC=
‘/1+4+36,f4+l+l
_2-2+46 -1[ 5]
= LABC=cos —
o Var
And, coséACB:g-'EET
|CA|-|CB|
A A A A A A
{4345k (=2i+j—k)
JI+9+25 fati+1

= ZACB=cos”\(0)= ’2’

30. X can take values 0, 1,2,3,4,5
If X = 0, then the favourable outcomes are (1, 1), (2, 2),
[ 1) JO— (6, 6), i.e., 6 in number.

If X = 1, then the favourable outcomes are (1, 2), (2, 1),
(3.2),(2,3), (3 4) (4, 3),(5,4), (4,5),(5,6), (6,5
5
. P(X=1 ————
( ) &
If X =2, then the favourable outcomes are (1, 3), (3, 1),
(2, 4), (4, 2), (3, 5), (5, 3), (4, 6), (6, 4), i.e., 8 in number
2
L P X=2=—==
( ) 5
If X = 3, then the favourable outcomes are (1, 4), (4, 1),
(2,5),(5, 2), (3, 6), (6, 3) i.e., 6 in number
6 1
L P X=3)=—=-
{ ) 36 6

If X = 4, then the favourable outcomes are (1, 5), (5, 1),
(2,6),(6,2) ie, 4 in number
1
s P X=4)=—=—
( )= 3
If X = 5, then the favourable outcomes are (1, 6), (6, 1)
i.e., 2 in number
1

s P(X= 5)-_“E

So, required probability distribution of X is

0 o [a 20041
1 [ s [ 2] 111

Py = = = = = =

® | 5 |18 | 5| s | 5 |18

31. Let i:sz -sinfl(xyz)dx

= [ 2. 32 sin V(32

Putx’’=t = gxmdx= dt

I=£It-sin_]hﬂ
30

Using integration by parts, we get

2
I== sm'lr-t——‘[ : der +G
2 -2 2
2
2 sm'lt—l L a +C,
3|2 27 12

2 2 2

24 1 —t 2 1
=—sin" 1+ dt+C =—sin" t+>1+C

3 EL 3 3

]
Now, Il_j dr_ Jfr-¢ ae-| 1
,fl—tz
1
:E[t 1-:2+s'm‘1(t)]-sin"z+c2 i)
Using (i) and (ii), we get
2
I:%m711+—x [ 1- +sin*1t:|——smflt+c
2
:[t—-l]sin_lt+lt 1-t2 +C
3 6 6
2
26-1] ., 1
:[ ]si.n ez ni-2 +C
6 6
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2x
1+x
For one-one : Let flx,) = flx,)

32. (a) We have, f(x)= 3

2x; - 2x,
2 2
I+xy 1+x5
= o+ RE =X XK= (X — X)) + X0 1) =0
= (-5)1-x5x)=0=>x=xo0rxx,=1,ifx,#x,
= f(x) is not one-one function.

Foronto:Let y= =
1+x

:y+x2y—2x=0: yxz—?.x+y=0

21,’4-4y2 1¢,f1-y2
x= = x=

2y b4
Now, for f{x) = 2 = y, there exists no real value of x € R.
.~ flx) is not onto.

=

We can see that, for x€ R, y1 _)’2 20
= 1-’20 = y<1l = -1sysl
So, f{ix) isonto if y € [-1,1]
. Required set A =[-1,1].
OR

(b) For reflexive : Let (a, b) R (a, b)
= a-a=b-b=0=0
» Ris reflexive.
For symmetric : Let (a, b) R (¢, d)
= a-c=b-d=c-a=d-b
= (¢, d) R(a, b) .. Ris symmetric.
For transitive : Let (a, b) R (¢, d) and (¢, d) R (e, )
= a-c=b-d (1)
andc-e=d-f (i)
Adding (i) and (ii), we get
a-c+c-e=b-d+d-f
= a-e=b-f=(@bRf

R is transitive.
So, R is an equivalence relation.
33. Let the required equation of the line be

ra_YTh _ITa

a b c =4
Now, line (i) passes through the mid-point of A(2, 3, 4)
and B(4, 5, 8).

2+4 3+5 4+8
gy g g
= (xpynz)=1(3,4,6) (i)

Also, line (i) is perpendicular to the lines
x=8 y+19 z-10 x=15 y-29 z-5
—_— an =

3 -16 7 3 8 -5
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3a-16b+7c=0 (i)

3a+8b-5c=0 (iv)

Solving (iii) and (iv), we get
a _ b _ c
16x5-7x8 7x3-3%(-5) 3x8—3x(-16)
L b __ < a _ b _ <

80-56 21+15 24+48 24 36 72

aﬁbﬁc

2 3 6
So,a=2,b=3,¢c=6 (v)

Using (i), (i) and (v), we get the required equation of
line is
x-3 y-4 z-6

2 3 s

34. (a) The given system of equation is
2,3,00 4. 6,5 6.9 0 ,
x y z x y z x y z
It can be rewritten as
2 3 10 |[i/x)] |4
4 -6 5 [[I/y]|=]1
6 9 -20||1/z] |2
A-X=B (say)
= X=A"B (i)
2 3 10 1/x 4
where, A=|4 -6 5 |, X=|1/y|and B=|1
6 9 =20 1/z 2
2 3 10
Now, |A|=[4 -6 5
6 9 -20

=2(120 - 45) — 3(—80 — 30) +10(36 + 36)

=150+ 330 + 720=1200# 0

o A7 exists

So, the system of equation has a unique solution.

75 10 72|
Now, adj A=|150 -100 0
75 30 -24
75 150 75
= adjA=[110 -100 30
72 0 -24



_adiA _ 1

= Al=
[A]

1200

75 150 75
110 -100 30
-24

75 150 75 ||4

1
Now, A'IB=1— 110 -100 30 ||1

200
72 0 242
75x4+150x1+75x2
:L 110X4-100x1+30x2
1200
72Xx4+0x1-24X2

i 600 1/2
=——1400|=|1/3

1200
240 1/5

Using (i), X = A'B

1/x 1/2
= (l/y|=|1/3
iz |1/5

= x=12,y=3,z=>5; which is the required solution.

1

OR

cotx
(b) We have, A=[ }
—cotx 1

A 1 —cotx
| cotx 1

Also, |A| =1+ cot’x =

1
= aaj’A:[
—cotx
= Al=
1
a 1+cot® x
= A =
cotx
1+cot? x
141 1
Now,A'A™ =
cotx

cosec’x#0 ... A" exists

’
cotx 1 —cotx
1| Jeotx 1

1 1 —cotx
coseclx | cotx 1

—cotx
2
1+cot"x
1
1+cot® x
1 —cotx
_cotx 1+cot’x 1+cot’x
1 cotx 1

1+cot’x 1+cot’x

1-cot? x

—cotx—cotx
. 1+ cot® x 1+cot® x
K cotx+cotx  —cot® x+1
1+ (:m2 X 1+ cm2 x
>sin2x—caszx —2cosxsinx
sin®x+cos?x  sin® x+cos” x
B 2sinx cosx —cos? x+sin® x
_si.uzx+c0s2x cos? x +sin® x
[—cos2x —sin2x
:_sin2x —cost]

Hence proved.

35. A, : Area bounded by y* = 4x, x = 1 in first quadrant

o a= [N X

1
[2x3’2] a_ ) N
=2 =—sq. units
0 3

3
A, : Areabounded by y* = 4x, x = 4
s

= Az=2x_[:Jadx=2x2|:2x3 :L

=812 _g=8xs
3 3

—645 units 4
T

So, Aj:A, =§:%=l:l6

PUZzLE R

ANSWER - MARCH 2024
[ T EXSN ERY
6 14512131
En T EX
5 1 6] 4|2
R- 12+
4| 2 5163
[ £ T+
1 3124|516
I~ T
2|56 3| 1]4
o T
3161411 215

MATHEMATICS TODAY | APRIL 24

9



2
4
36. (i) We have, F=V———+14
500 4

Put V= 40 km/hr
=@—?+14=3.1—10+l4=72”100km

500
2

v: v
(ii) F=—-—+14
500 4

dF 2v. 1 V 1
"4V 500 4 250 4

iii) (a) For minimum, — =0
(iii) (a) v
vV 1
= —-—=0= V:@
250 4

= V=625km/h

d’F
Now, — =—>0, for V=62.5km/h

4y 250
So, required speed = 62.5 km/hr
OR
(iii) (b) ‘We have, EE Yoot
dv 250 4
= —001=— -1
250 4
L=—[J.l)l+l=0.24
250 4
= V=250x0.24=60km/h
So, F—ﬂ—@+l4 7.2-15+14=6.2 /100 km
500 4

i.e., Fuel required for 100 km = 6.2
Fuel required for 600 km = 6.2 x 6 = 37.2 litres
37. (i) Constraints are
x+2y>10, x+y=26, 3x+y=8,
4x+5y>28 and x20,y=0
(i) Corner points of feasible region are
A(10, 0), B(2, 4), C(1, 5) and D(0, 8)

Corner points Value of Z = 16x + 20y
A(10,0) | 16x10+20x0=160 |
B(Z4) | 16x2+20 x4 =112 (minimum)
aLs | 16x1+20x5=116 '
D@©.8) | 16 %0 +20 % 8 = 160

(92] MATHEMATICS TODAY | APRIL 24

So, at B(2, 4), the cost is minimum.

The minimum cost is T 112,

38. (i) Probability of an airplane crash = P(E,) = 0.00001%
Probability that the airplane will not crash = P(E,)
= 1 — (Probability of an airplane crash)

=1-0.00001% = 0.99999%

(i) P(A]E,) = Probability of passengers surviving after

the plane crash = 95%

P(A|E,) = Probability of passengers surviving when

there is no crash = 100%
95
100

100 195
o PA|E)+PALE) =t —="2=19
(A|E)+P(A|Ey)= T

(iii) (a) P(A)=P(E;)P(A|E;)+P(E;)P(A|Ey)
[+ By theorem of total probability]

0.00001 95 0.99999
= X —+

_ 99.99995

100 100 100
OR
(iii) (b) P(E,|A)=

10000

P(E,)P(A| E,)

5

=0.0099

P(E|)P(A| E))+ P(E;)P(A| E;)

0.99999
x1

_ 100
0.00001_ 95 _0.99999
X—+ X

100 100 100

_ 099999 5¢ 10000
100 99.99995

=0.99%

[By Bayes’ theorem]

SOLUTIONS TO MARCH 2024 QUIZ CLUB

1. -1 11.
- 12.
1
- 13.
81
8 14.
5 2\/5 15.
=N o
5 16
6. 13 :
- 17.
8 6 18.
9. 5 19.
0. L 20.
7

8!
K14
7

2
0

240 sq. cm/sec
sin” (2%)
log2
2 sq. units

+C



mt G_ For the Acodemic YNI\

Science, Mathematics,
English & Social Science

Physics, Chemistry, Math tics,
PERCENT | siology & engiish core

Series

THE
SMART STUDY SYSTEM Available
For CBSE

Classes

6to 12

100 MTG' 100 Percent Series s based on the most

MIGS edtorial team knows what Rt takes 10
SCOfE MOMe i €1 - R keeps & Cose watch on
NG examanation patterns and has been

*] m al ingredients cntcal to suCCess.
%NT'F[C m-'c:“- package aptly btied 100 Percent J

Be y-to-comorehend  text,  graphics, THE
1004 mmamrﬂmm n complement,
CONTENT i win 100 pevcent—+ MISSION
After each oo in every chapter. 100 Percent TO MARK Ly
Bitcks  Fonr s oo s =/
o 100 Percent gors a8 out fo erure students. an
3 Orverses 40 Of future Chalenges

KO Drits ond Pvachee Papers, cven ¥hva Vooe GBA
PRACTICE & io%ued experments

SCAN QR CODE
E1%E)
le at all leading booksellers. To buy online. Scan QR code E

e information, call 0124-6601200 (Lines open Monday to Friday. 900 am to 6:00 pm) -

ail at info@mtg.in r

MATHEMATICS TODAY | APRIL ‘24 (93]



