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ISRM

INSTITUTE OF SCIENCE & TECHNOLOGY

www.srmuniv.ac.in

(Deemed to be University u/s 3 of UGC Act, 1956)
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At SRM we believe in honing
potential, in helping students
achieve their dreams.

We believe that nothing should
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we can help you make it happen.
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MUSING

Maths Musing was started in January 2003 issue of Mathematics Today. The aim of Maths Musing is to augment the chances of bright
students seeking admission into IITs with additional study material.

During the last 10 years there have been several changes in JEE pattern. To suit these changes Maths Musing also adopted the new
pattern by changing the style of problems. Some of the Maths Musing problems have been adapted in JEE benefitting thousand of our
readers. It is heartening that we receive solutions of Maths Musing problems from all over India.

Maths Musing has been receiving tremendous response from candidates preparing for JEE and teachers coaching them. We do hope
that students will continue to use Maths Musing to boost up their ranks in JEE Main and Advanced.

Set 183

1. The value of _[la[x] f’(x) dx,a>1, where [x]
denotes the greatest integer not exceeding x is
(a) [alf(a) - {f(1) + f2) + ..+ f([a])}
(b) [alf[al) - {f(1) + f(2) + ..+ fla)}
(c) afllal) - {f(1) + f(2) + ... + fla)}
(d) a fla) - {f(1) + f2) + ... + f(la])}

2. In a binomial distribution B(n, p =1J, if the
4

probability of atleast one success is greater than or
equal to 9/10, then n >

1 1
()
log;, 4—log;y 3 log;, 4+log;, 3
9 4
(©)

logo 4~logg 3 log) 4-logg 3

3. At present, a firm is manufacturing 2000 items. It
is estimated that the rate of change of production
P with respect to additional number of workers
x is given by dP/dx =100 - 12/x . If the firm
employees 25 more workers, then the new level of
production of items is
(a) 2500 (b) 3000 (c) 3500 (d) 4500

4. Iff(x)=cosx- cos*x + cos’x — ... o0, then jf(x) dx =

(a) tan§+C (b) x—tang—kc

@ *= tanx/2
2

5. Ifthe vector AB = 3i + 4k and AC = 5i — 2}' + 4k

are the sides of a AABC, then the length of the

median through A is
(@) V18 () V72 (o) V33 (d) V45

JEE ADVANCED

6. Consider the family of all circles whose centres lie
on the straight line y = x. If this family of circles is

1
(c) x—ztan§+C +C

MATHEMATICS TODAY | MARCH '18
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represented by the differential equation Py” + Qy’+ 1
= 0, where B Q are functions of x, y and y/, then
which of the following statements is (are) true?

() P=y+x (b) P=y-x

(O P+Q=1-x+y+y + ()

(d) P-Q=x+y-y-()

Two lines whose equations are x=3_y-2_z-1

3 A
and =2 _ Y73 _ 272 Jie in the same plane.
3 2 3
7. The value of sin”! (sin A) is equal to
(@) 3 b) ®-3 (c) 4 (d n-4

8. Point of intersection of the lines lies on
(@) 3x+y+2z=20 () 2x+y+z=25
() 3x+2y+2z=24 (d)x=y==2

m
icot™! i+1
9. The value of ¢2™ <t P (p_l] is
pr—=

10. Match the following.

List-I List-II
P. |The number of integral solutions of| 1. | 5
x+2 1 .
S > s
x“+1 2

Q. | The number of real values of x satisfying 2. = 4
1+ e -1] =e"(e" - 2)
R. The number of integral solutions of | 3. | 1
|[x] - 2x| = 4 where [-] denotes G.LF is
S. The number of integral solutions| 4. | 3
satisfying ||x -1] - 1| <1

P Q R S
(@) 1 2 3 4
(b) 4 3 2 1
() 2 3 1 4
(d) 3 2 4 1

See Solution Set of Maths Musing 182 on page no 72
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ADVANCED

The probability that this process will terminate with

SINGLE CORRECT ANSWER TYPE 1 red ball in the bag is
(a) 0 (b) 1/2 (c) 1/3 ()1

100 .
i m(x +1)
1. Let 2a+x°)1% = (a-x’ —cos—) then o
i=20 1 2 A J(\/x2+1+x)_3dx=
0

50

2"21‘ = (a) 1/8 (b) 2/8 (c) 3/8 (d) 4/8
i=0

: (d) 249 SECTION-2

MORE THAN ONE CORRECT ANSWER TYPE

(a) 2100 (b) 299 (C) 250

2. From any point on the circle x> + y? = 9, two
tangents are drawn to circle x> + y* = 4 which cut 8. Let f{x) = x"(x - 1), m, n € I and (m, n > 1) then

x> + > =9 at A and B then locus of point of possible graph of f (x) in various cases of m and n
intersection of tangents drawn to x> + y*> = 9 at A is/are

and B is y

(@) x* +y> =27 (b) x> +y=27 T/\/\ 1 even

(c) x% + y2 =272 (d) x2 + y= 272 (a) O‘ 2% 1 even

3. Let A be a 2 x 2 matrix with real entries and

det(A) = t # 0 such that det(A + t(adj A)) = 0 then TJ’
det(A - t(adj A)) = (b) /> . modd
@0 (b2 (94 (@8 /ﬂ neven
4. Let A(w?), B(2im), C(-4) be three points lying on
the complex plane. On the circumcircle of AABC, a y
point P is taken such that PA - BC = PC - AB (where T . meven
P, A, B, C are in order). If z is the affix of midpoint of (c) N/ _  nodd
PB then |2)* = /O‘
(a) 0 (b) 1 2 (@3
Ay
5. Let 'a' and 'b' be distinct, randomly chosen roots d) / 5, mModd
of the equation z?!% — 1 = 0. The probability that O[N\_/ 77 nodd
la+b|=V2++/3 is (approx.) x
() 0.16 (b) 0.2 (c) 0.31 (d) 0.54 9. The possible graph of f(x)= NG
x"-2x
6. Abagcontains 21 red and 21 black balls. We remove Ny
2 balls at a time repeatedly and discard them if they (2) 0 k :\2x
are of the same colour, but if they are different then -
we discard the black ball and return the red ball.

By : Tapas Kr. Yogi, Mob : 9533632105.
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10.

11.

12.

13.

14.

12)

(b)

/‘
(c) OT > X

=
>~
Il
S

(d) >

A damped system with feedback is given by the

differential equation f'(t) = —f(t) + kf(t — 1) where

k is a given non-zero constant. The non-zero

solutions of f of the form f(t) = ae™, where 'a' and

'm' are constants, are possible provided m satisfies

the equation g(m) = 0. Then

(a) glm) =(m + 1) — ke ™

(b) glm) = (m - 1) + ke™

(c) for k > 0, g(m) = 0 has no solution in m

(d) for k > 0, g(m) = 0 has exactly one solution
inm

The possible value of the expression

sector sec!B
+ _

ntm
o,p+E—, neIJ is/are

tan’B  tan’ o ( 2
(a) 6 (b) 8

Let 6 = /7 then

(a) cosO is not a root of the equation
8x3 +4x> —4x-1=0

(b) cosO is irrational

(¢) 10 (d) 12

1
(c) cos8—cos20+cos30= >

(d) sin® 30 —sin” O = sin 20 sin 30

A straight line through P(A , 2), (A # 0) meets the

2 }/2

ellipse X +2 _1 at A and D meets the axes at B
9 4

and C such that PA, PB, PC, PD are in G.P. then A €

(a) [7, <) (b) (-12, -8)

(c) (-5,0) (d) (10, =)

Let P(x) = x> + x + 1 and Q(x) be a polynomial such
that the roots of Q(x) = 0 are the squares of the
roots of P(x) = 0 then

MATHEMATICS TODAY | MARCH '18

(a) Q(4) is divisible by 11

(b) the last two digits of (Q(1)) is 29

(c) when (Q(1))*° is divided by 5, then remainder
is 4

(d) the probability that Q(n) is an odd integer is 1;
(ne N)

COMPREHENSION TYPE

Passage-1

A rectangle ABCD of dimensions r and 2r is folded
along diagonal BD such that planes ABD and CBD
are normal to each other. Let the position of vertex
A remain unchanged and C; is the new position of C.

15. The distance of C; from A is equal to

(a) J? (b) NE; © Josr () Jssr

5 5 5
16. If ZABC, = o then coscl =

@l Lt ©L @
5 5 10

1
5 Jio
Passage-2
In a cosmological model, the radius R of the universe
is a function of the age ¢ of the universe. The function

R satisfies the following three conditions

(i) R(0)=0 (i) R(t)>0fort>0and
(iii) R”(t) <0 fort >0
. . R'(t)
A function H(t) is defined as Hyy=—-=
R(t)
17. By the graph of R(¢) we see that
(@) t<—— () t>——
H H
2
(©) 1< (d) t>—2
H H

18. If Hyy =% where a is a constant then a €

(@) (0, 1) (b) (1, 2)
(c) (0,1/2) (d) (1/2, 1)
1. (a):Given 2(1 + x*)100 = (gy + a;x + ... + a1ex'°0)
( X (x+1)
- c057+cos—

Putting x = 1 and x = -1 alternately and then adding, we

50
have 2“21‘ =200
i=0



2. (c) : Let R be the point of intersection of the tangents
at A and B then from AOAP, sin6 = 2/3 where ZOAP =0

and so ZAOR = 20 gives c0529=i.
OR

Solving, we have OR = 27
i.e. R is at a fixed distance from O.

Hence, locus is circle ,/x? + yz =27

a b
3. (c):Let A=|:C d:| then ad — bc = t and

d -b
adjA= and

- a
a+td b-bt
—ct d+at

|A+tadj(A)|=0 =

On simplification, we get (a + d)> + (t - 1) =0
iie. a+d=0andt=1
and |A - t(adj.A)| = (1 + t)> =4
4. (a):Let z, be the affix of point P then applying
Rotation theorem at P and B, we get
zpt4 ’Ziw—wz _
2, -0 2io+d

Simplifying, we have z, = -2iw

z, +2i®
P ;=0 ie, |z =0

So, z=

5. (a):As all the 210 roots of the equation are
symmetrically distributed in the complex plane, we
can assume a = 1 without loosing generality. So, the
given condition becomes

|1+ B2 = |1 + cosO + isinB? = 2 + 2cos = 2++/3
(ATQ)

3
ie cosO=>— ie, |9|SE
2 6

As b #1, 0 is of the form iikTg where

ke [1, [&H =[1,17]
12

There are 2 x 17 = 34 such angles.
34
So, the required probability = 209" 0.16

6. (d): As atleast one ball is removed from each stage,
the process will eventually end with either no ball or
one ball. Because red balls are odd in number at start
and we are removing 2 at a time, the number of red

balls at any time is odd. Hence, the process will always
leave red balls in the bag. So, it ends with exactly 1 red
ball. Hence, required probability = 1.

7. (c):Let I=I(Vx2+1+x)_3dx
0
2
[ t“ -1
Put x+ X +1=t ie x= 5

157, 5 3
Iz—j(t St dr=2
21 8

8. (a,b,c,d): f’(x):f(x).(ﬂ_ix)

x 1-

2
” -m n m n
and f (x)—f(x)(xz (x_1)2}+f(x)(x+x—l)
If f(x) > 0 then f ”(x) < 0 and if f(x) < 0, then
f"(x) > 0.
dy  (k-x)

9. (a,b): E_—(xz —2x+k)3/2

When k = 2, the stationary point is at (2, \/E) and
x=0,y=0;x—>00,y—>1;x—> -0, y— -1

When k = 1, then y=

|x=1]
vertical asymptote at x = 1.

10. (a, d) : Putting f(t) = ae™" in the given differential
equation, we have

me-eMt = Mt 4 f.em(t-1) y=m+1
ie. m+1=ke™ -
Hence, g(m) = (m + 1) - ke™™ -

When k > 0, g(m) =0 ol
ie, (m+1)=ke™

Graphs intersect at only one point.
11. (b, c, d) : Let tana = a, tan?P = b, then the given
expression reduces to

(a+1)2+(b+1)2:2(a b) 2 ¥l 1}

_+_
b a b a
>202) +4(1) =8
Hence, minimum value =8 ata=b=1

. T T
ie. a=nnt—, B=nnt—
4 4

12. (a,b,c,d):Lete=§,7e=n > 40 =T - 30

So, sin40 = sin30

i.e., 2sin20 cos20 = 3sin6 - 4sin’0

Simplifying further, we get 8cos®0 - 4cos?0 - 4cos6
+1=0
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So (2cos0) is root of the equation £ — 2 —2t+1=0
Now, we see that t = 1 or t = -1 are not the roots.
So, (2cos0) is irrational = cos0O is irrational.

13. (a, b, d) : Any point on the cone through P(A, 2)
is (A + rcos, 2 + rsinB) and meets the ellipse at A and D
2 2
So, (A+71cos0) N (2+rsin®) _
9 4
40*
4cos® ©+9sin® 0
Again solving with x = 0 and y = 0, we have

So, fib, =PA-PD =

pB.pC:L
sinBcosO
4)\? 20
So, 3 SN
4cos” 0+9sin° @ sinBcosO

i.e., 2Asin20 + 5c0s20 = 13
13

V4r? +25

14. (a, ¢, d): Let x = o2, 0L=\/; put in P(x) = 0, we
get Q(x) = x> + 2x* + x - L.

(15 -16) :
15. (a)

So, —1< <1 ie,|A|26

16.

(a)

Let rectangle ABCD be on xy plane.
and equation of BD is y = 2x
A(0, 21, 0), D(r, 2r, 0), C(r, 0, 0)

r 2r
Foot of perpendicular N on BD = (E) 5 0)

545

85 1
CA= gr and coso = 5

CN=CN = C, = [

r 2r 2r:|

(17 - 18) :

17. (a) 18. (a)

N

L is the length of the base of the right triangle
H

with height R(?).
1
So, from the graph it is clear that —— >t
He)
Now, for H, =E=R—(t) = R(t)=c-t*
t  R(1)

andifa>0,c>0and R”(t) = ca(a- 1)*~2<0
= ax<l
So, a € (0, 1)
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Let (x,, y,) be the solution of the following equations
(2x)'"2 = (3y)In3 and 3!7% = 217V, Then x,, is
1 1 1
(a) p (b) 3 (c) 5
Let S(K) =1+3+5+...... +(2K-1) =3+ K2
Then which of the following is true ?
(a) S(1) is correct
(b) Principle of mathematical induction can be
used to prove the formula
(c) S(K) = S(K + 1)
(d) S(K) = S(K + 1)

(d) 6

The real part of (1 - cos + 2i sin0)~! is

1 1
—_ b —_
@) 3+5c0s0 ®) 5-3cosO
1 1
) —— d —
(©) 3—-5co0s0 @ 5+3cosO

a, g h are arithmetic mean, geometric mean and
harmonic mean between two positive numbers
x and y respectively. Then identify the correct
statement among the following.

(a) h is the harmonic mean between a and g

(b) No such relation exists between a, g and h
(c) g is the geometric mean between a and h

(d) a is the arithmetic mean between g and h

o 1 %2
Ifs,=a’+ " +y", then thevalueof |s; s, s3]
equal to 2% %
(@) 0 (b) (et~ B) (B -) (v - o)

(c) (. + B +y)° (d) (=B (B-v)?(y-)?

&

10.

3

p : Sita is beautiful; g = Sita is clever.

When ~ p v g is written in verbal form it becomes
(a) Sita is not beautiful or Sita is not clever

(b) Sita is beautiful and she is clever.

(c) Sita is not beautiful or Sita is clever

(d) Sita is beautiful and Sita is not clever

Ten persons, amongst whom are A, B and C to
speak at a function. The number of ways in which
it can be done if A wants to speak before B and B
wants to speak before C is

@ 10 (b) 31 71
6

(c) 10p,.7! (d) None of these

11
If the coefficient of x” in (ax2 + b—) is equal to
X

11
the coefficient of x7 in (ax — —ZJ , thenab =

bx
(@ 1 (b) 1/2 (d 3

(c) 2
If the probability density function of a random variable
Xisflx) =x/2in0<x<2,then PX>15|X>1)is
equal to

(a) 7/16 (b) 3/4 (c) 7/12

The product of lengths of perpendiculars drawn
from the origin to the lines represented by the
equation,

ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0, will be

(d) 21/64

(a) __ab (b) b
Ja® —b* +4n? a’ —b* +4h*

() = (d) ‘
N

By : Vidyalankar Institute, Pearl Centre, Senapati Bapat Marg, Dadar (W), Mumbai - 28. Tel.: (022) 24306367
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11.

12.

13.

14.

15.

16.

17.

18.

®

If two distinct chords, drawn from the point
(p, ) on the circle x> + y* = px + qy, (where pq #0)
are bisected by the x-axis, then

(a) p2 — q2 (b) pz — 8q2

(c) p? < 84* (d) p? > 8¢4°

A circle C, of radius 2 touches both x-axis and
y-axis. Another circle C, whose radius is greater
than 2 touches circle C, and both the axes. Then the
radius of circle C, is
(a) 6-42 (b) 6+42
(c) 6-443 d) 6+443

sinot — cos O

If tanf=————,
SIN O+ coS O

sinal — coso must be respectively equal to
(a) 2 cos8,+/25in® (b) 2 sin6,v/2 cos®
(c) V2 5in 8,2 sin® (d) V2 cos8,+2 cos®

A pair of straight lines drawn through the origin form
with the line 2x + 3y = 6 an isosceles right angled
triangle, then the area of the triangle thus formed is

then sino. + cosot and

36 12
A=22 _1z
@ 4=73 (b) A=y
13
(c) A=? (d) None of these

Point D, E are taken on the side BC of a triangle ABC
such that BD = DE = EC. If Z/BAD = x, ZDAE =y,

in(x + y)sin(y +
ZEAC =z, then the value of sin(x - Y) s%n(y 2 =
sinx sinz
(@) 1 (b) 2
(c) 4 (d) None of these

Iftan~!x + tan~ly + tan~lz = @, then x + y + zis equal
to

(a) xyz (b) 0 (o) 1
From the bottom of a pole of height k, the angle
of elevation of the top of a tower is o and the pole
subtends angle B at the top of the tower. The height
of the tower is

(d) 2xyz

htan(o—B) h cot(o.— )
tan(o. — ) — tan o cot(o.—B) — cota
cot(o.—B)

(c) (d)None of these

cot(ot— ) —cotat
If f is an even function defined on the interval
(=5, 5), then four real values of x satisfying the

X+
equation f(x) = f o |
x
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(a) —3—\/5 —3+\/§ 3—\/5 3+\/§
2 7 2 7 27 2
o) 543 =345 3445 35
2 72 7 2 7 2
© 3-5 3445 3-5 5443
C > bl bl
2 2 2 2
(d) -3-5,-3+5,3-5,3+5
X
[ tat
19. The value of lim —™2— ig
N sin(2x — 1)
i i
(a) (b) 5 (c) 2 (d) g
20. If f(x) = g(x) and ¢'(x) = —f(x) for all x and f(2) = 4
=f'(2) then f%(4) + g*(4) is
(a) 8 (b) 16 (c) 32 (d) 64
21. The value of p for which the function,
4% —1)°
( ) oV x#0
flx)= sin%loge (1+);]
12(log, 4)° ,  x=0
is continuous at x = 0, is
(@ 1 (b) 2
(c) 3 (d) None of these
22. Maximize z = 3x + y subject to x + y < 6, y < 4,
x>1,x20and y>0.
(a) 20 (b) 18 (c) 10 (d) 15
X
23. Letf(x)= J.%St dt, x>0 then f(x)has
0
(a) Maxima when n = -2, -4, -6, ....
(b) Maxima when n = -1, -3, -5, ....
(c) Maximawhenn=1,3,5, ....
(d) None of these
UL JIEENP (M ANSWER  KEY
1. b 2. (d 3. (@ 4. (d) 5. (a)
6. () 7. (ab) 8 (bd) 9. (@) 10. (be)
11. (a,c) 12. (a,b) 13. (a,b,c) 14. (d) 15. (a)
16.(d) 17. (6) 18. (1) 19. (0) 20. (2)



24.

25

26.

2. ]

28.

29.

30.

Let, B Q R and S be the points on the plane with

position vectors —27— }, 47,37 +3 and—3i +2]

respectively. The quadrilateral PQRS must be a

(a) Parallelogram, which is neither a rhombus nor
a rectangle

(b) Square

(c) Rectangle, but not a square

(d) Rhombus, but not a square

Let A = {2, 3, 4, 5} and let R{(2, 2), (3, 3), (4, 4),
(5, 5), (2, 3), (3, 2), (3, 5), (5, 3)} be a relation in A.
Then R is

(a) reflexive and transitive

(b) reflexive and symmetric

(c) transitive and symmetric

(d) equivalence

The value of ‘a’ so that the volume of parallelepiped
formed by 14+a]A'+al/<\,]A'+a£ andai+k becomes

minimum, is

(a) -3 (b) 3 @ 3

dx B
1+ x? )\/p2 + q2 (tan_1 x)2

1
(c) ﬁ

(a) ! log [q tan~! x + \/pz +q°(tan"" x)? :| +c
q

(b) log [q tan~! x + \/p2 +q°(tan"" x)? :| +c

(c)
(d) None of these

Mean of 100 items is 49. It was discovered that three
items which should have been 60, 70, 80 were wrongly
read as 40, 20, 50 respectively. The correct mean is :

®) 50 (0 82% () 48

2 _
3—(‘1)2 +q2 tan 196)3/2 +c
q

(a) 80

2 2

X
A tangent to an ellipse 5+ )’_2 =1 meets the co-

a b

ordinate axes in P and Q. The least value of PQ is

(@ a-b (b)) a+b (¢ (d) 2a

The plane passing through the point (-2, -2, 2) and
containing the line joining the points (1, 1, 1) and
(1, -1, 2) makes intercepts on the co-ordinate axes,
the sum of length of intercepts is

(@ 3 (b) 4 (c) 6

(d) 12
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PRACTICE PAPER

BITSA

®

If P and Q are the points of intersection of the
circles x> + > + 3x + 7y + 2p - 5 = 0 and
x* + y* + 2x + 2y - p> = 0, then there is a circle
through P, Qand (1, 1) for

(a) all values of p

(b) all except one value of p

(c) all except two values of p

(d) exactly one value of p

Any point on the parabola with focus (0, 1) and
directrix x + 2=01is

(a) (F+1,2t-1) (b) (F+1,2t+1)

(©) (£ 2t) (d) (F-1,2t+1)

The sum to n terms of the series

3,5 7 .
2 2+22 1?P4+2243 is equal to

3n 6n In 12n
(a) i1 (b) i1 (©) i1 (d) i1

A pair of tangents are drawn from the point
(-1,1) to x* - 4x + 4y = 0. If  is the angle between
them, then tan 0 is

33

2 6 g 33
(a)g (c)5 ()5

The distance between the vertex of the parabola
y=x*—4x + 3 and centre of the circle x* =9 — (y - 3)° is

@23 B N2 © 22 (@25
Given two numbers a and b. Let A denote the single

A.M. and S denote the sum of n A.MJs between a
and b, then S/A depends on

b &
() -

(@ n,a,b (b) n,b (c) n,a (d) n
If cos ' 2 = nlogﬁ, then x2y2 =
n
(@) xy; + nzy (b) xy; - nzy
(©) —xy; + nzy (d) —xy; - n2y
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10.

11.

12.

13.

Exam date :
16" to 31t
May 2018

1 2 23 3 4
2132 + 1§+§3 + 0 _3233_33 +... to n terms =
n? ’
(® (n+1)* ® (n+1)°
n 1
(©) n+l1 @ n+l

The number of roots of

-1 . -1 2 T
tan x(x +1) + sin x“+x+1=—is
Jx( ) N 5

(@) 0 (b) 1 (c) 2 (d) >2

The value of the integral z '[; flk=1+x)dx is
k=1

@ J,feods ) [, fx)dx

(© [, feodx @ n], f@dx

A chord of the hyperbola 4x* — 9y* = 36 is bisected
at the point (3, 5). The distance of the origin from
the chord is

@ = B = () 2 @)
Y b4 N TERANIT J190
In a triangle ABC, ifa =3, b =4, c =5, then

rl + r2 + r3 =

(@ 9 (b) 10
jx"logxdxz

(o) 11 (d) 12

n+l

X [nlogx—1]+C
n

(a)

n+l

(b) [(n+1)]logx—1]+C

n+l
n+l

(c) (n+1)2 [(m+Dlogx—1]+C

(d) none of these



14.

15.

16.

17.

18.

19.

2

The differential equation & = vi=r determines

a family of circles with dx y

(a) variable radii and a fixed centre (0, 1)

(b) variable radii and fixed centre (0, —1)

(c) fixed radius 1 and variable centres along the
Xx-axis

(d) fixed radius 1 and variable centres along the
y-axis

If p : 4 is an even prime number,

q: 6is adivisor of 12 and

r:the HCF of 4 and 6 is 2.

Which one of the following is true ?

(@ (prg) ) (v a~r

© ~@Anvp () ~pvigan)

J__ﬂi__:

3
2 (xt +1)4
1 1
4 4 4 4
x x
4 4
1
0 L @ -
X
1+|1—¢|) dt, 2
If f(x)= £(+| D x> , then

5x—17, x<2
(a) f(x)is not continuous at x = 2
(b) fis differentiable everywhere
(c) R.H.L. at x = 2 doesn’t exist

(d) fis continuous but not differentiable at x = 2

X1, Xp, X3, ... X350 are fifty real numbers such that
X <X, ,forr=1,2,3, ..., 49. Five numbers out of
these are picked up at random. The probability that
the five numbers have x,, as the middle number is

20C2 ><30 C2 30C2 ><19 C2
@ g, ® g,
19 31
C,x"C
(o) éo 2 (d) none of these
CS

Let f{x) = x° sgn x for all x € R, then
(a) fis continuous but not derivable at 0
(b) fis derivable at 0

(c) Lf(0)=-3 (d) RF(0) =3

20

21.

22.

23.

24,

25.

26.

27.

. The incentre of the triangle formed by the
coordinates axes and 3x + 4y = 12 is

(a) (1/2,1/2) (b) (1, 1)
(c) (1,1/2) (d) (1/2,1)
In a triangle ABC, if 2C08A+COSB+2COSC
a b c
a b
=—+—,thenA =
bc ca
(a) 30° (b) 45° (c) 60° (d) 90°

If X; and X, are the means of two distributions
such that X; <X, and Xis the mean of the
combined distribution, then

(@) X<X (b) X>X,

- X +X - - -
() X= 12 2 d X;<X<X,

y= \/sinx+\/sinx+\/sinx+....oo, then dy =

dx

cosy
2y-1

2x—1 d)

cosy

2y -1
cosx

cosx
2y-1
The number of values of k for which the equation
x* = 3x + k = 0 has two distinct roots lying in the
interval (0, 1) are

(a) three

(b) two

(c) infinitely many

(d) no value of k satisfies the requirement

(a) (b) (c)

oo n
If S= Z %! , then S equals
nop (n+1)!
e
(@ e-2 (b)e+2 (o) 2e (d) 5—1

If sin ' x +sin”! y+sin'z = 3775 and f(1) = 2,

fo+q) =fp) - fiq), v p, q € R, then

fO) 4 f@) 4, fO) (x+y+2)

xI W gyl g I

is equal to

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

Area between the curves y = x> and y = Vx is
5 5
RN b —

® 12 (b) 3

() Z (d) none of these
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29.

30.

31.

32.

33.

34.

35.

D

J» 7/2 (sin x + cos x)2 dx =

0 1+ sin2x

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

If the line y = x+/3 cuts the curve x° + V' o+ 3xy +
5x% +3y* + 4x + 5y — 1 = 0 at the points A, Band C,
then OA-OB-OC (where O is (0, 0)) is

(a) %(sﬁ ) () 33+1
1
(c) E

If A, B, C are the angles which a directed line makes
with the positive directions of the coordinate axes,
then sinA + sin’B + sin’C =

2 +73)

(d) none of these

(a) 1 (b) 2
(c) 3 (d) none of these
Ifsine of theangle between two vectors — 3i + 4}' +k
A A oA 1 1

and -2i—j-k be 1+Ex—gx2— ...... » to oo then
X =

155 oL
(a) 156 ®) T3¢
(c) — é (d) none of these

o _ .2
The domain of the function f(x) = % is
sin (3—x)

(@) (2,3) (b) [2,3)
(c) (2,3] (d) None of these
2
j ([x] = [x?]) dxis equal to
0
(a) 5-v2-3 b) V2+3+4
© V2-+3+4 (d) V2++/3-4

Two circles x* + y* = 6 and x* + y* — 6x + 8 = 0 are
given. Then the equation of the circle through their
point of intersection of given two circles and the
point (1, 1) is

(a) x2+y2—6x+4=0 (b) x2+y2—3x+1=0
(©) x*+ y2 -4y +2=0 (d) None of these

10
. 4. x 3 .
The coefficient of x* in [ ——— | is
2 x2

405 504

- b -
() 56 (b) 259

450
(c) — (d) none of these

263
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36.

37.

38.

39.

40.

41.

42,

2n

If z = cosO + isin0, then z -1 = ? (nis an integer)
27" +1
(a) icotn® (b) itannO® (c) tann® (d) cotnd

Let f(0) =1 +sinfand a, :{f(g)}n +{f(—§)}n,
w0 )

thena,, , ,+K-a,, _,=4a,4,and b,, , ,- Kb,
=a,,b, both holds simultaneously if K =

-n

(a) 1 (b) 27" (o 2" (d) -2
The locus of chords of contact of perpendicular
2 2
tangents to the ellipse — + b_2 = 1 touch another
a

fixed ellipse is a/an
(a) circle (b) straight line
(c) ellipse (d) hyperbola

2 .3 4 6
_ _ T
If sin™! P veos 24X ==,
2 4 2 4 2

0< x|l < \/E,thenx=

1 1
— b) 1 —— d -1
(a) 5 (b) (©) 5 (d)
The sum to 20 terms of the series
1242-2243%42.424+5242.6% +....... is
(a) 4410 (b) 4210 (c) 4120 (d) 4040
X
J' xe 2dx=
(x+1)
@ < ® —
a
x+1 (x +1)?
_ X
c d) none of these
(©) (1 1) (d)
n
F I (Q+x+x>+..+x")
r=1
:A0+A1x+A2x2+.... then
n+1
(a) A0+A2+A4+ ....... ZIT
n+1
(b) A1+A3+A5+ ....... = 2
() Ay +A +A, + A3 +..... =n+1

(d) all of these



43. Four students of class IV, 5 students of class V and
6 students of class VI sit in a row. The number
of ways they can sit in a row so that the students
belonging to same class are together is

15!
(a) 4!5!6! (b) 41516!
15!
(c) 3141516! (d) 314!5!6!

44. Out of 800 boys in a school, 224 played cricket,
240 played hockey and 336 played basketball. Of
the total, 64 played both basketball and hockey; 80
played cricket and basketball and 40 played cricket
and hockey; 24 played all the three games. The
number of boys who did not play any game is
(@) 128  (b) 216  (c) 240  (d) 160

45. The entire graph of the equation y = x* + kx - x + 9
lies above the x-axis, then
(a) k>7 (b) -5<k<7
(c) k>-5 (d) none of these

SOLUTIONS

1. (o) : The circle through Pand Qis S+ AS =0
(1+k)(x2+)/2)+(3+2k)x+(7+2}»)y+2p—5—?\,p2:0
If it passes through (1, 1), then

20+A) +3+2A+7+2A+2p-5-Ap*=0

7+2p

PP -6

PP -620 = p=-J6, -6
2. (d) : The equation of the parabola is
(x-072+(y-1)%=(x+2)
= (y-172=4(x+1). .y-1=26x+1=1
The point is (£ - 1, 2t + 1).

= 6h—pA+7+2p=0 = A=

3. (b):LetS A 7 +

. . Le = —
TR 1P+ 1242243
(2n+1) 6(2n+1) 6

t =

n

2422432 4. +n> nn+D)@2n+1) n(n+1)

:6"w}=6[1_ ! ]
| n(n+1) n n+l

Now, S, =t +t, + ...+ 1,

(=3 ) GG (5]
=6[|1-=|[+|=—= |[+| === [+ +|—-
U 2) 2 3) (3 4 non+l
. }_ {(n+1)—1}_ 6n

n+1 (n+1) n+1

4. (c) : The pair of tangents, T? = S;S.
= (-x-2(x-1)+4y)° = (1 +4+4) (x* - 4x + 4))
= (4y-3x+27-9(*-4x+4y%) =0

= 6xy+5y2—6x—4y—1:0
\/hz—abJ 16
——— |=tan

1] 2
Angle between the lines is tan 1 ( -
a+b 5
tan 0 =—.
5

5. (d) : Equation of the parabola is y = x* - 4x + 3
= x2—4x+4:y+1:>(x—2)2:(y+ 1)
Vertex is A(2, -1)
Equation of the circle is X+ (y - 3)2 =9
.. Centre of the circle is C(0, 3)

Now, the required distance, AC = \/22 + (—4)2 = 2\/5

+
6. (d): We have A= az_b' Let Ay, Ay, ..., A, be n

A.Ms between a and b. Then g, A, A,, ..., A,, b is an

) b—a
A.P. with common difference d = L
Now, S=(A;+ A+ ...+ 4A,) n+
n n S
=—(A+A )=—(a+b)=nA —=n
2( 1+ A) 2( ) "
7. (d): cos_1Z = nlogf
n
Differentiating w.r.t. x, we get
1 n_n )’12 n’
- 3y 2222
l—ﬁ b x b -y x
b2

= Py =B - )

Differentiating again w.r.t. x, we get

221y, + 2xy1 = 21y,

Dividing both sides by 2y, we get x*y, + xy; = -n’y
= Ly =y, -’y

8. (¢):Ifn=1,then

n2 1 n3

1
n+1? 4 (n+1) 8 n+l

n 2
Ifn=2,then — =— and
n+l 3

So, sum is .
n+1

9. (¢) : tan"! Jx(x +1) is real only if

x(x+1)>0 ..(i)

sin™ \/x? + x +1 isrealonlyif ¥* + x + 1< 1

or X¥*’+x<0
(), ([{)=>x*+x=0=x=0,-1.

..(ii)
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10. (¢) : Let I = [} f(k =1+ x)dx

Then I = _[:_lf(t)dt, wheret=k-1+x
k
= I= Jk_lf(x)dx

o Y [E fGde =[] fxd
= 7 e+t [ fld
= j: fx)dx

11. (a) : The chordis T =S,
= 12x-45y=36-225 = 4x-15y+63=0

. . 63 63
Distance of (0, 0) from it is = .
Va2 4152 V241
1
12.(c):A=5~3'4=6 B
1
s=5(3+4+5)=6 3 5
A 6
"= :—:2
1" s-a 6-3 4 A
A 6 A 6
rzz—:—: N }’3_—:—:6
s—b 6-4 s—c 6-5
r+rn+r=2+3+6=11
xn+1 1 1
13. (¢) : logx ——— X" 2 dx
n+l1 (n+1) x
(Applying by parts)
xn+1
= log x — > X" C
n+l (n+1)
2
d 1-
14. () : Z=X"2
dx y
)

= J‘ dy:de:} - 1—y2=x+C
\J1- y2

= 1-y*=x"+2xC+C

= x2+y2+2xC+C2—1=0

The above equation represents a family of circles whose

centre is (- C, 0), radius = VC* - C?> +1 =1.

Thus, the given differential equation determines a
family of circles with fixed radius 1 and variable centres
along the x-axis.

15. (d) : Clearly p is false and g and r are true.

The option (d) is true because it is ~ p v (g A r) which
means not p or (q and r) which means p is not correct
and q and r are correct.
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16. (b) : LetI= | dx = dx

3 3
2 (xt +1)4 3 (1+1J4
1 4
Putt=1+—4 x
X 1
1 L
1 pdt - 414
S P PP C i ) L
47 > X
t4

17. (d) : The function for x > 2 can be redefined as

1 X
fe)=[a+a-0)dt+ [a+E-1)dt
0 1

1 x> 1 x?

=2 - -+ 2=t 4
2 2 2 2

2
RHL. = lim {@ + 1} =3

h—0

LHL.=lim {52-h)-7}=3
h—0

LHL=RHL = fis continuous at x = 2
Now, LH.D. = lim L2 =/C=H
h—0 h
. 3-52-h)+7
= ljjm —2 T
h—0 h

5

(2 +h)?

Q) 13

RHD. = lim L&M= _ .
h—0 h

2
=lim W +4h+4+2-6 =lim E+2 =2
h—0 2h

L.H.D.#RH.D.
- fis non-differentiable at x = 2.

18. (b) : Since, we have fifty real numbers, of which five
numbers are to be picked.

Total number of outcomes = °C;
Also numbers are picked in such way that x,, is the
middle number i.e., we select 2 numbers from first
nineteen numbers and 2 numbers from last thirty
numbers.

Number of favourable outcomes = °C, x *°C,

19 30
Required probability = GxXTG
SOC
5
3|x
X —> X #* 0
19. (b): f(x)=x’sgn x = X
0, x=0



So, flx) = x=xforx>0
and f(x) = X (-x)=- x> forx <0 and f(0) =

L fW-f@ =0

LF(0) = =0
h—>0 h—0"
h) — £(0 -0
and Rf’(0) = lim —f( i) = lim ——=0
h—o0* h—ot
So, fis derivable at 0.
20. (b) : ya
(0, 3)
5
3
01(0, 0) 4 (4,0) >

0+0+3x4 0+0+4x3
| -0

The incentre is given by [

>

12 12
21. (d) : By cosine rule

2(192 +c? —az)+(c2 +a° —192)+2(a2 +b2 —cz)
2abc

_ a® +b?
abc

o3+l ai=2aR 420 = AP = +

= A=90°

22. (d) : Let n; and n, be the number of observations in
two groups having means X, and X, respectively. Then

& mX; +n,X,

n1+n2
s o X +n,X, - m(X,-X
Now, X-% ="Eitmk g _m(%-X)
ny + 1y ny +n,
[+ X,>X]
= X>X ()
s = X -X _
And, X-%, =5 %) o g5 x)]
n1+7’l2
= X<X (i)

From (i) and (ii), X; < X < X,.

23. (b): y=4/sinx+y = y2=sinx+y

dy

d dy  cosx

=cosx+— .. —=
dx dx 2y-1

24. (d): Wehave x* - 3x+k=0
Given that roots are real and distinct.

(—3)2—4><1><k>0 or k<z
(=3)

Sum of roots = —T =3

Since each root lies in (0, 1), the sum of roots cannot
be 3.

No value of k can give desired roots.

25. (d) : We have

oo

n!

z’(n+1)' z’z(n—Z)!(n+1) 121

2n:2(n+1) !

lgnh-1) 18 {nz—l—n—1+2j

(n+1)!

li(m—l_i_’_ 2 J
2.2 nt nl (n+1)!

_Z((n—l)' e (n+1)'

)
=)

|:(e—1) 2(e—2)+2

l\.)lm

|-

l\)l«:

26. (c) : —gﬁsm sg—gg

T . _
and—ESsm l,< =

T
2
1

- .- - 3n
Given that, sin x +sin 1y+s1n z=7

which is possible only when

1

-1 . -1 . -1__ T
sin “x =sin =y =sin Z_E

orx=y=z=1.
Put p=g=1then, f2) =A1)f(1)=2-2=4

and put p = 1, g = 2, then, f(3) = (1) f(2)

I/\
|9

=202 =

YL B (O xtytz

SO LD L f6)

Cl414l————3-1=2
1+1+1

27. (a) : Required area

[ S S S

(yy = yp) dx (1,1

0](0,0)

(W - ) = =
12
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n/2 (sin x + cos x)

28. (c) : Let 1= j dx

sinx + cosx
= -[0 (sinx+cosx)dx =1+1=2.

29. (a) : Putting y = x+/3 in the equation of curve,
we get X>BV3 +1)+x2(BV3+14)+ (4 +5/3)x—1=0
If the roots of this equation are x;, x, and x3

1 _33-1

W3+l 26
Also, for a point A, coordinates are (x;, xlf 3)

OA = '\’xl +3x1 = 2x1

= OA-OB-0C = (2x;)(2x,)(2x3)
NN
13

30. (b) : Zcos’A =1 = X(1-sin4) =1
= Ysin’A =2

= X1XpX3 =

= 8x1x2x3

(=3i+4j+k).(=2i— j—k)
JO+16+1V4+1+1
6—4-1 1

16 156
1/2
sin@ = 1—L=(1—L)
V' 156 156
1
1 1 2(1_1) 1
i
2\ 156 2!

2
=1+1(_L)_1(_L)+ ...... 0 o0
2 156 8 156 1

On comparison, we get x = ——

31. (¢) : cosO=

156
32. (b): V99— x% is defined for 9 - x* >0
= 3-x)(3+%)>0 = -3<x<3 ()
sin™!(3 - x) is defined for -1 <3 - x< 1
— 4<-x<-2 = 2<x<4 ...(ii)
Also, sin!(3-x)#0=>3-x#0o0rx#3 ...(1ii)

From (i), (ii) and (iii), we get

the domain of f=([-3, 3] N [2,4]) - {3} = [2 3).
2 2
33. () : [ (6P =¥ D dx = [ [« j[x ] dx
0 0 0
1 2
= {j [x] dx + [ [x]° dx]
0 1
1 2 V3
J ldx + j dx+ J‘ dx+ J dx
0 1 2 3
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2 NG NE) 2
=O+j12dx— 0+j 1dx+J 2dx+J 3 dx

1 1 NG NE)
=2-D)- {2 -D+2(3-42)+32-3)}
=1-(2-1+23-22+6-33} =2 +/3-14

34. (b) : Equation of circle passing through the point of
1ntersect10n of given c1rcles is

x+y —6x+ 8+ A(x? +y -6)= (1)
This circle passes through (1, 1) then
1+1-6+8+AM1+1-6)=0 = A=1

On puttmg the value of A in equat1on (i), we get

2x% +2y —6x+2=0 = x +y -3x+1=0

which is the required equation of circle.

35. (a) : General term of given expansion is given by

) Y3 (10) 0 s 103
PO -ERor

For coeff. of x*, 10 - 3r=4=r=2
10
The required coefficient is 278.9= ﬂ
2 256

n_q 3 (cos® +isin 0)*"

36. (b) : We have, i

"4+1  (cosO+isin@)>"
_ cos2n0 +isin2n0 —1
 cos2n0 +isin2nf +1
(- 2sin’ n0) + 2isinnBcosnb — 1

(Using De Moivre’s theorem)

2 cos® no — 1)+ 2isinnO cosnb +1

_ isinnf cosnd +i* sin 1O - 2o
cos? 10 + i sinn® cos nd
_isinnB(cosnB +isinnO)
=itann0O

 cos n0(cosn0 + isinnO)

n n
T T
37. b s oa, = - + _
o a=p () (5
a _(1+LJn+(1—L)n—x"+ " (say)
n ) N2 Y Yy
wy—1—1-1
7=
Similarly, b, = x" - y"
NOW, @yl = G = (X" + ") 4 y7) = ("™ y™ )

=x"y" + 1My = () (T Y™

1n
— 1 -h
- (E) .am_n = 2 . am_n

On comparing, we get K=2""
Similarly, 2™ relation b, , -
K=2"also.

Kb,,_, = a,, b, holds for
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38. (c) : Locus of the point of intersection of
perpendicular tangents to the given ellipse is

X+ y2 =a*+ v’

Any point on this circle can be taken as

pP= (\/az +b° cos0, a® +b? sinﬂ)

The equation of the chord of contact of tangents from
Pis

X Ja? +b% cos0+ 2N a? +b?sin0=1
a® b?
Let this line be a tangent to the fixed ellipse

2 2
LD SR N X c0s0+Lsin@=1
A? B A B

2 2
where A= —2 , B= b
Ja? +1? Ja? + 12

2 2
x_4 + y_4 = % , which is an ellipse.
a b (a” +b%)

39. (b) : Summing the infinite G.P’,

P X 2x
X ——+ —.s = =
4 1+ 2+x
2
2 x* 6 x? 2x?
X" = —t+ —... = 2= 2
4 X 24 x
1+—
2

As, sin o+ cos! o=

2
2 2
r X =2+ x> =2x+x
2+x 2+«

2

2=2x=x=1sincex #0.
40. (a) : LetS=(17+22+... +20%) + Q% + 4% + ...+ 20%)

= 20X2IXAL g2 924 4107

=2870 + 1540 = 4410.
x+1-1
HCER
(x+1)

o1 1 o 1
=Je |:—— 2](Jlxze (—)
x+1 (1+x) x+1

[ It is of the form J.ex(f(x) + f'(x))dx]

41. (a):I:J.

42. (d) : Here, (1 +x)(1 +x+x)(1 +x+ 2% +x°)
...... A +x+ 5+ o + 47
= AO + Alx + A2x2 + e (1)

26)

MATHEMATICS TODAY | MARCH '18

In L.H.S., highest power of x=1+2+3+...+n
_n(n+1)
2

n(n+1)
RHS. of () = Ag+ Apx+ Ap + .. +A, ) 2

On putting x = 1 in (i), we get 2
2:3:4 ... (m+1)=Ag+A +Ay+ ... +A, (141)

Ag+A + Ay +Az+ .. =|n+1 .. (i1)
Again, on putting x = -1 in (i), we get
0=A)-A+A,-Az+..

Ag+ Ay + A +Ag+ .. = A+ A3+ A+ (D)

On comparing (ii) & (iii), we get

+1
Ag+ Ay + Ay + ... :A1+A3+A5+....=|n7
43. (d) : Class IV students can sit in 4! ways. Class V
students in 5! ways and Class VI students in 6! ways.
The classes can be permuted in 3! ways.
The desired number is 3! 4! 5! 6!.

44. (d) : n(C) =224, n(H) = 240, n(B) = 336, n(HNB) = 64
n(BNC) = 80, n(H NC) = 40, n(CNHNB) =24
n(C° N H° N BY) =n[(CuU HuU B)]
=800 - [224 + 240 + 336 — 64 — 80 — 40 + 24]
=800 - 640 =160

45 b):x*+(k-1)x+9>0V x
A<0=(k-1)?-36<0 = (k-1+6)(k-1-6)<0
= (k+5)(k-7)<0= ke (-5,7).

Your favourite MTG Books/Magazines available in

JHARKHAND at

¢ Shiksha Bhawan - Bokaro Ph: 6542222717; Mob: 9308826821
¢ Bharati Bhawan Agency - Bokaro Steel City
Ph: 06542-286326; Mob: 9835523899
¢ Bokaro Students Friends Pvt. Ltd. - Bokaro Steel City
Ph: 06542-234706, 2333094; Mob: 9234636010 - UJJWAL
¢ New Vidya Mandir - Bokaro Steel City
Ph: 06542-243244; Mob: 9934997655, 9431320858, 9835597409
Gyan Bharati - Dhanbad Ph: 0326-2307933, 2302969; Mob: 9097550880
Stationery Junction - Hazaribagh Mob: 9031555204
Sen & Co. - Jamshedpur Ph: 0657-2427344, 2320244; Mob: 9709230277
Gyan Bharti - Ramgarh Cantt Ph: 06553-226702; Mob: 9431146226, 7004390132
Crown Book Depot - Ranchi
Ph: 2203275, 313735; Mob: 9431106189, 9431173904
¢ Pustak Mandir - Ranchi Ph: 0651-2313249, 2203273; Mob: 9431115138
¢ Granth Bharati Distributors - Ranchi
Ph: 0651-2225467; Mob: 9431115029, 9472156869
¢ Nutan Pustak Kendra - Ranchi Mob: 9234772808, 9234240998

Visit “MTG IN YOUR CITY" on www.mtg.in to locate
nearest book seller OR write to info@mtg.in OR call
0124-6601200 for further assistance.




MATH

Ives

di"C

Math Archives, as the title itself suggests, is a collection of various challenging problems related to the topics of
JEE (Main cum Advanced) Syllabus. This section is basically aimed at providing an extra insight and knowledge
to the candidates preparing for JEE (Main cum Advanced). In every issue of MT, challenging problems are
offered with detailed solution. The reader’s comments and suggestions regarding the problems and solutions

offered are always welcome.

4

1. The period of sin*x + cos*x is
(a) 2m (b) © (c) m/2 (d) m/4
2. The range of the function f(x) = 3|sinx| - 2|cosx| is
(@) [-2,13] (b) [-2,3]
(©) [313] (d) [-3,313]
x 2 x
3. Let|x> x 6|=Ax*+Bx’+Cx?*+Dx+E . Then

X x 6

the value of 6A + 5B+ 4C + 3D + 2E is

(a) -17 (b) -14 (¢ -11 (d) -8

4. The coefficient of a* b> ¢ in the expansion of
(a+b+0)10 is

a0
@ o ©) (0)

5.  Minimum distance between the curves y* =
x*+y? - 12x + 31 =0 is equal to

@ 20 b) V26-+5
J20 -5 @) 5++20

() 0 (d) 4!5!3!

4xand

3+2cosx
J e e
(2+3cosx)
sin x COS X
(@) ————5+c (b)) ————+c¢
(2+3cosx) 2+3cosx
sin x —sinx
(c) ——+c (d) —+¢
2+3cosx 2+3cosx

7. The area of the region bounded by the curves

1
y=-exlogx and y= 8%
ex
2
(@) &5 (b) e+
4e 4
e e 1
c) =-5 d ———
(©) . (d) 1 1
. X X x X
8. lim | cos—cos—cos—....cos— |=
n—>c><>( 8 2”)
X sin x
(@) — (b) () 0 (d) 1
sinx x
cosXx
9. —dx
J-l—sinxcosx

k |smx+cosx f|

\/g ‘smx+cosx+[‘

=tan (s1nx CosX)+—

where k is

(a) -1/2 (b) 1/2 (o -1 (d 1

10. The pair of lines \/3x2 — 4xy ++/3y? =0 is rotated
about the origin by T in the anti-clockwise sense. The
6

equation of the pair in the new position is
(a) xz—\/gxyzo (b) xy—\/gyzzo
(0 3x? —xy=0 (d) x*=y?

By : Prof. Shyam Bhushan, Director, Narayana IIT Academy, Jamshedpur. Mob. : 09334870021
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SOLUTIONS

3 1
1. (c): sin4x+cos4x=Z+Zcos4x
2T T
Periodz—:z

2. (b): g(o)=30t—2v1-0? where ote[0,1]

[where a = |sinx|]

g(a)=3+— 20
V1-— OL
Also, g(0) =-2,¢(1) =3
Range = [-2, 3]

>0Vael0,1]

X 2 x
3. (c):Let A(x) = ¥ x 6
x x 6
= A(1) =0, A1) = -11
4., (¢):v4+5+3=12

5. (c) : Equation of normal is y + tx = 2t + £
It passes through centre of circle C(6,0)

= t=0,t=x2

Points (4, + 4)

CA=CB=+20

= Minimum distance = CA —radius = \/% - \/E

d sinx
6. (c) : Givenintegral is jd_ T riees
x\2+3cosx

1
log x
7. (d): Area= J[exlogx— & )dx
ex
1/e
8. (b): lim cosfcosﬁcosf ........ cosi
H—o0 48 "
. X X LoXx X
= lim {cos—cos—....Zsm—ncos—n}
" sin 4 2 2
21’1
. 1 X X X . X
= hm—x €OS—COS—....| 2€08 ——sin——
n—eo 2 o X 2 4 2 2
21’1
! . .
= lim —x(Zsmxcos—J— lim Lxxzsmx
n=9° oM Gin 2002 noegngn X X
2}’[ 27[

dx

COsSXx +sinx+cosx—sinx
9. (a): 1_—j

1-sinxcosx

COSX+SII’1)C J‘ COSX sinx

J.l smxcosx 1-sinxcosx

28)
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1 1
=4 —
inx+ 2dt _
where Ilzj s1n)'c cosxdeJ- —otan~lt
1—sinxcosx 1+£2

= 2tan™! (sinx - cosx), [Put ¢ = sinx — cosx]

COSX —sinx

L=[—
1-sinxcosx

,putf=sinx+cosx

|sinx+cosx—\/§|

J~ Zdt

k=_—1
2

1
.[2 =—22\/§lo

g|sinx+cosx+\/§|

10. (c) : Given pair of lines are
(\Ex_y)(x_ﬁy):o or y = tan60°x, y = tan30°x

After rotation, the separate equations are

y = tan90°, y = tan60°x

x=0,y= \/gx
Combined equation is x(\3x— ¥)=0
or \/3x% - xy=0
@
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GEARUP

1. The equation of the circle passing through the focii
2 2

of the ellipse }16_6 + % =1 and having centre at (0, 3) is

o
FO

(a) x2+y2—6y+7:0 (b) x2+y2—6y—5:0
(c) X¥*+y*-6y+5=0 (d) x*+y*-6y-7=0

2. If G, b, ¢ are unit vectors equally inclined to each
other at an angle o (# 0) Ihen the angle between d xb
and the plane containing b and ¢ is

(a) sin_l(tan%~|cotot|) (b) cos_l(tan%~|cota|)

(c) cosl(cotg'|tan(x|) (d) sin_l(cotg-|tanot|J
2 2

3. [Ifaisthe A.M of two numbers b and ¢ and G;, G,
are two geometric means between b and ¢, then the value

of G, +G, =
(a) 3abc (b) 2abc
(c) 4abc (d) none of these

4. If O is the circum-centre of the triangle ABC and
R}, Ry, Ry and R are the radii of the circum-circles of the
triangle OBC, OCA, OAB and ABC respectively, then

a c .
—+—+—isequal to

R, R, Ry
b abc abc abc
@ 25 b o0 =@ =
R R R R

5. The value of 'a’ for which the system of equations
(a+ 1)3x+ (a+2)3y: (a+3)3, (a+Dx+(a+2)y=a+3
and x + y = 11is consistent, is

(a) -2 (b) -1 (0 1 (d) 2

6. The area between the curve y2(2 -Xx) = x> and its
asymptote is

(@) m?2 (b) © (c) 2m (d) 3m

7. Letfix)= cos !(cos x) and g = sin ' [x + 1] + cos *[x]
([x] = the greatest integer function), then the equation
flx) + g(x) = 3, has

(a) exactly one solution (b) exactly three solutions
(c) no solution (d) infinitely many solutions

D
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8. Let AD be the angular bisector of the angle A of
AABC, then AD =0 AB+BAC, where

@ o= |ABL_ g lACI
|AB+AC| |AB+AC|
) OC:|AB|+|AC| _|AB|+]AC]|
|AB| | AC|
& e |AC| _ |48
|AB|+|AC| |AB|+ | AC]|
AB AC
(d) o=, =
AC AB

9. 1If jf(x)dx =y(x) then stf(x3) dx is equal to
(a) §x3w(x3)—3jx3w(x3)dx+C
(b) %x3\|l(x3) ¥y )dx+C
1
(c) 5[x3w(x3)—Jx3w(x3)dx]+C

Ir 53y (2003
(d) 3[x Wy - [y )dx]+c
10. Minimum distance between
y* —4x—-8y+40=0 and x> —8x—4y+40=0 is
(@) 0 b V3 (© 22 @ 2
11. If ?, }, IQ are unit ortho-normal vectors and a is a
vector, such that X7 = j, then 4-7 is equal to, for any
vector 7
(@) 0
(c) -1
12. IfI, , = j;tm(l +1)"dt, then I, , =

271
(a) +L1m+1,n—1
(b)

m+1
(d) none of these

(b) 1

(d) arbitrary scalar

m+1
n on n

m+1 m+1

m+11m+1,n—1 (C) lm+l,n—1



. -1 d
13. Ifu=¢€" % v =logx, then d—u:
v

(@) xu (b) —2
V1- x2
(c) X (d) none of these

1-x
14. The line 2px+ y\[1-p> =1 (| p|<1) for different
values of p touches

(a) an ellipse of eccentricity 2

NE

(b) an ellipse of eccentricity 73

(c) hyperbola of eccentricity 2
(d) none of these

2
15. hm * - \/; =
x—1 \/; -1
() 0 (b) 1/2 (o) 2 (d) 3
16. lim (1= cos2x)(3+ cosx) is equal to
x>0 x tan4x
(a) 1/2 (b) 1 () 2 (d) -1/4

17. If p, q, r are in A.P., then the determinant
a+2""12p PP +2"P 43 CHp

n+l

2"+p 2" +q 2q |=
a+2"+p V4242 F-r
(@ 1 (b) 0

(C) a2b262_2n (d) (a2+b2+cz)—2"q
18. Let f be a non negative function defined on the

interval [0, 1]. If jo N-(f/ (1)) dt =ij f(t)dt,0< x <1

and f(0) = 0, then

(a) f(%)<% and f(%)>
(b) f(%}% andf(%)>
(0) f(%)<% and f(%)<

) f(%)> 0 and f(%)<%

19. The total number of ways in which 5 balls of different
colours can be distributed among 3 persons so that each

person gets at least one ball is
(@) 75 (b) 150  (c) 210

= W= W

[63)

(d) 243

20. Equation of the line of shortest distance between
- -1
thelines,lezE andx 2:)/ =Z+Zis
2 -3 1 3 -5 2
(@) 3(x-21)=3y+92=3z-32
x—(62/3) y-31_ z+(31/3)

(b)
1/3 1/3 1/3
© x—21_y—(92/3) z+(32/3)
1/3 1/3 1/3
() x—2=y+3=z—1
1/3 1/3 1/3
2 Tc
21. Let f(x)= Sl R i xio,xeR, then fis
0, x=0

(a) differentiable both at x = 0 and at x = 2

(b) differentiable at x = 0 but not differentiable at x = 2
(c¢) not differentiable at x = 0 but differentiable at x = 2
(d) differentiable at neither at x = 0 nor at x =2

22. Ifthe vectors AB=3i +4k and AC=5i -2j+4k
are the sides of a triangle ABC, then the length of the

median through A is
@ Jas ®) Vis (© J72 (D 33

23. The function f: [0, 3] — [1, 29], defined by
fix) =2 —15x% + 36x + 1, is

(a) one-oneandonto (b) onto but not one-one

(c) one-one but not onto

(d) neither one-one nor onto

24. The point P is the intersection of the straight line
joining the points Q(2, 3, 5) and R(1, -1, 4) with the plane
5x — 4y — z=1.If Sis the foot of the perpendicular drawn
from the point T(2, 1, 4) to QR, then the length of the
line segment PS is

1
— b

25. The domain of the function

f(x)=\/10gsinx+cosx (Jcosx|+cosx), 0<x<T is

T
o (3

(d) none of these

(0 2 d) 242

(@) (0,m)

o (]

26. Four fair dice Dy, D,, D3 and Dy, each having six faces
numbered 1, 2, 3, 4, 5 and 6, are rolled simultaneously.
The probability that D, shows a number appearing on
one of Dy, D, and Ds is
91 108

(a) 16 (b) 16 (©)

125
— d
216 (@

17
216
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27. LetP= [aij]be a3 X3 matrixandlet Q= [bij], where
bjj=2'"Ja; for 1 <1, j <3.1f the determinant of P is 2,
then the determinant of the matrix Q is

@) 21 (b) 2! © 212 d) 22

28. If z is a complex number of unit modulus and

argument 6, then arg(i*——f) equals
+z

(2) g—e (b) 0 © m-0 (d) -6

29. Let o(a) and P(a) be the roots of the equation
RN+a-Dx*+W1l+a-Dx+®1+4a-1)=0 where

a>-1. Then lim+ o/(a) and lim+ B(a) are

a—0 a—0
(a) —g and 1 (b) —% and —1
(c) —% and 2 (d) —% and 3

30. The points on the axis of the parabola 3y* + 4y — 6x
+ 8 = 0 from where 3 distinct normals can be drawn is
given by

(a) (a, é) ; a>B (b) (a,—z) ; a>2
3 9 3 9

SOLUTIONS

1. (d): Foci are given by (+ ae, 0)

As a’e® = a* - b* = 7 we have equation of circle as

(x-0)*+ (y-3)* = (V7 - 07 + (0 - 3)?
x2+y2—6y—7=0

2. (a):Let O be the required angle, then

sin® = cos(90°—0) = M

|axb|-|bxc]
|[(a><b)><b ¢|_|1@ by -@-bya |
| sin o | ‘ sin® o ‘

COS2 o —COSO(|

sin® o sin® o |
coso.-2sin” (01/2) |
sino-2sin(ot/2) cos((x/2)|

o o
=|—cototan—|=| coto tan—
2 2

- o
6 =sin 1(tan;|cota|)

32
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3. (b)

4. (b):R=—— = S -2sin24
2sin2A R,
o b
Similarly, - = 2sin2B, — = 25in2C
R, R,

a b ¢ . . .

—+—+—=2(sin2A +sin2B +sin2C)

Rl Rz 3 abce

=2(4sin Asin BsinC) = R_

5. (a):The system of equations is consistent, if the
determinant of coefficients is zero.

a+1)>® @+2)° @+3)°
= a+1 a+2 a+3 |=0
1 1 1

Applying C, — C, - C; and C; — C; - C,, we get
(a+1)° 3a®+9a+7 3a*>+15a+19
a+1 1 1 =0
1 0 0

= (3a*+9a+7)-Ba*+15a+19)=0
= -6a-12=00ra=-2

6. (d):The curve is symmetric about x-axis with
asymptote x = 2.
3/2

2 2
x
Required area, A= 2_[ ydx = ZI dx
0 0 N2—x

Put x = 2 sin’0

Y ;
/2 ]
A=16Jsin46d6 TJE
0 Oh
7. (c) : Clearly domain and range of g(x) are [-1, 1) and
{mt} respectively.
Since, cos !(cosx) =-x forx€ [-1, 0]
For -1 £ x < 0 the equation becomes
x+m=3 =>x=m-3¢ [-1,0]
No solution.
Now, cos (cosx) = x for x € [0, 1]
For 0 < x <1 the equation becomes

x+m=3 =>x=3-m¢ [0,1]
No solution.

= 16xﬂx§=3n.

8. (0):-- B2_|ABl. pp.pc=|4B|: |AC|
DC
BD— —
— BDAC+DCAB _pcaCt4B
(BD+DC) BD
DC



AB|AC|+AC| AB|

|AB|+ | AC]|
__lac] g5, 14Bl 45
| AB|+| AC| | AB|+| AC]|
=arB+BTC (given)
___|Ac| ~|4B|
" |AB|+|AC| ~ |AB|+|AC]|

9. (b):Let x° = u, then 3x°dx = du
Also, [ f(x)dx=y(x)

Now J.xsf(xs)dxzé'[u f(w)du

LTl faydu—[( fa)dupdu
3

= §x3w(x3) —J.xz\y(x3 ydx+C

10. (d): Since two parabolas are symmetrical about y = x.
Solving y=x and y*—4x—-8y+40=0, we get

x% — 12x + 40 = 0 has no real solution.

They don't intersect.
Pointon (x —4)* = 4(y — 6) is(6,7) and the corresponding
pointon (y— 4)* = 4(x —6) is (7, 6). Minimum distance
is \/E .
11. (d): ax7 =]A' = JA is perpendicular to both d and 7
= a-}zo and F~]A'=O
If angle between 4 and 7 is 0 then
a-7=|a||7|cos®=arcosO

= \/a2r2 cos’ 0 = \/a2r2 (1-sin® 0)

= Ja’r? —@x#y =\(@r* -1)
12. (0):1,, , = j:(1+t)”t’”dt
Integration by parts gives

tm+11 1 s
L= (1+1)" — [na+ey ™ ——at
m+10 0 m+1
2" noton n
= ——Jt LA+
m+1 m+1 0
2 n
m+1 m+1 "
13. (¢)
-2 1
14. (b): y=—2

J1-p? x+Jl—p2

2 2
= m=——2P = p'= m .
1_p2 44+ m

1 4+m’
Yy=MmX+——=y=mx+
- m’ !
44+m’
1,
= y=mx+ 1+Zm

2 yz £

It touches —+2—=1,e=
1/4

1 2
15. (d)
16. (¢) : lim (1-cos2x)(3+cosx)
x—0 x(tan4x)
=lim 1-cos2x (3+cosx)

x50 2 .(tan4x)
X
[ 2sin*x x 1
=11m( > J( ) (B+cosx)=2X—X4=2
-0\ «x tan4x 4
17. (b)
18. (¢) : JO N-(f(t))dt =j0 f(t)dt
Differentiating, /1 —( f/(x) = f(x)
= 1=(f' () = (f)) = f/(x) = J1-(f(x))*

dt

N

= f=sin(x+¢),f(0)=0=c¢=0 .. f(x)=sinx

1 1 1 1 1 1
fl=|=sin—<—=,f| - |=sin—< —.
2 2 2 3 3 3

19. (b): We can have the following distributions

=dx =sin f=x+c

B, B, B,
Casel 1 1 3 %L-lzlo
a3 2
5 1

5
Casell 2 2 - —F——=15
22]1 |2
Total number of ways = 25x|3=25x 6 =150
20. (a):Let P(2r, =31y, ry) and Q(3r, + 2, =515 + 1,
2r, - 2) be the points on the given lines so that PQ be the
line of shortest distance between the given lines. Now,
direction ratios of PQ are
2r1 =31y, = 2,-3r1 +5r, -1, r{ = 2rp, + 2
since, it is perpendicular to the given lines.
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221y -3ry-2) - 3(-3r, + 51, - 1)+ (r; - 2r, + 2) =0
And3(2r; -3ry-2) = 5(-3r +5r, - 1) + 2(r; - 2r, + 2) =0
= 14r,-23r,+1=0,23r, - 381, +3=0
31 19

=
3

= PE(62 - 31, )
3

and direction ratios of PQ are —

= r,=

Hence, equation of PQ is
x-21 y+92/3 z-32/3

3 13 13
= 3(x-21)=3y+92=3z-32

f(0 h) - f(0)

21. (a):Atx=0, f/(07)=

—h
h? cosE .
=lim =—lim h|cos—|=0
h—0 —h h—0
fO+h)— f(0)
rint =1 S S
£ lim N
h? (cosn) -
=lim—h=1imh cos—|=0
h—0 h h—0

Hence, fis differentiable at x = 0 and f'(0) =0

Atx=2, f/27)= }llil‘é%)h_f(z)

2-h)? T
( ) cos[ - hJ ‘
=lim
h—0 —h
T T
2-h S
(2-h)* sm( 5 - h)
=lim
h—0 —h
o @-h  (n =
=lim sin| —— ——
h—0  —h 2 2-h
. @2-h nth
=lim sin| —
h—0 —h 2(2 - I’l)
(2—h) sin -
2(2—h) T
=lim

202-h)

h—0 3 Tth
22—h)
RH.D.= f'(2")=lim w
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34

(2+h)*sin

=lim

B
&

(2+h)*sin

202+ h)] T
J 20+h)

=lim

h—0 ( h
2(2+h)

As f'(27) =f"(27), fis differentiable at x = 2

22. (d): AM = L (AB+ AC)

2 A
=%{(3, 0, 4)+(5, —2, 4)} /\
:%(8, ~2,8)=(4, -1, 4) v c

[AM|=V42 +12 +42 =33

23. (b): fix) = 2x° - 155> + 36x + 1

We have f'(x) = 6x> — 30x + 36 = 6(x* — 5x + 6)
=6(x-2)(x-3) .,
f0)=1 5 5
f(3)=54-135+108 +1=28

f2)=16-60+72+1=29

Then the range = [1, 29]

Hence, the given function is onto. But it is not one-one,

as f” takes both positive and negative values.

24. (a) : Let equation of line QR be 0

x=-2 y-3 z-5

1 4 1

Let the point P be given as R
P2+t 3+4t5+1)

As P lies in the plane 5x -4y -z =1
52+1t)-4(3+4) -5+t =1

= 10+5t-12-16f-5-t=1

= -12t-7=1

8 2

f=——=——

12 3

The co-ordinates of P are (é l E)
33

>

3
Againlet S=(2 + m, 3 + 4m, 5 + m) for being a parameter
As S is the foot of perpendicular, we have
124+m-2)+4B3+4m-1)+1(5+m-4) =
= m+44m+2)+m+1=0
1

m=——
2

= 12t=-8 ..

= 18m+9=0..

3
)
2 2

Thus SE(



We have, by distance formula

e[ 4) <-4 (2- )
AT B

T
25. (¢) : |cosx|+cosx>0 = xe|:0,5)

For xe[O, E),
2

B
Butsinx+cosx#1 = xe(O, —J

1Ssinx+cosx£x/§

Now, for x €] 0, kil
2
108, 1+ cosx (| COSX | +cOSX) =0
1 T
= cosx2— = x€|0,—|.
2 3

26. (a): 1%
say, 6

Then there are three ways in which one of Dy, D, and D;
shows the same number

(i) Exactly one of D,’s show the same number
Number of ways = (°C,).(5)(5) =

(ii) Exactly two of D,’s show the same number
Number of ways = (3C2)(5) =15

(iii) All three D,’s show the same number = 1

solution : (Direct counting) Let D, shows,

Now, favourable outcomes

=75+15+1=091 s

C-91 91

6 216

"4 solution : (complementary counting)
The number of ways in which one of D, D, and D;
shows the same number as D, = the number of total
ways — number of ways in which D;, D,, D; don't show
a number appearing on D, = 6* - °C;-5°

Desired probability =

3
. .. 6'-65 5 91
Required probability = T =1- (g) =l
2 3 4
2%a;; 2%a;, 2%ap
3 4 5
27. (d): Let Q=2"ay; 2%y, 274y,
4 5 6
2%ay; 27a3, 2°as;
. 1 42 M3 a4, g3
=27120y) 28y  20353|=29.2.22\a, 4y 4y,
22”31 22”32 22”33 31 a3y ds3

=22det P=2"22=2"

28. (b): Since, 1+f=1+—i=z
1+z 14+
z

I+z . .
Then, the arg of the number is just the argument
1+z

of z and that’s 0.

29. (b): 1% solution:Let1l +a=>b
G-+ - Dx+ bV -1=0

(b1/3_1) . (b”z—l) pYe 1
x"+ x+ =0
b-1 b-1 b-1

1 1 1
Taking limit on both sides we have —x” +=x+—-=0

6
5 1
= 2x"+3x+1=0 x=—1,—5.
nd solution :
_1-+1+a Y1+a-1
J1+a—1 " fita-1
1/2 3
lim(a+p)=——=-=
agg( B) 73 5
1/6 1
1 ===
lmoB=1573
ThusocBe{ }

30. (b): 3y +4y=6x—8

2
4 2 8 4
=3y +—y|=6x-8=|y+=| =2x——+—
(y 3)/) (}’ 3) 3 9

S @
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PRAGTICE PAPER 2018

1. If2tan’x - 5secx = 1 for exactly 7 distinct values of
xe [0, ﬂ], ne N then the greatest value of n is
2

(a) 13 (b) 17 (o) 19 (d) 15

2. Let 0 €[0, 47| satisfying the equation (sin + 2)
(sinB + 3)(sinB + 4) = 6. If the sum of all values of 0 is
Km then value of K is

(a) 6 (b) 5 (d) 2

3. The number of solutions of the equation
16 (sin’x + cos’x) = 11 (sinx + cosx) in the interval
[0, 2m] is

(@) 6 (b) 7 (c) 8 (d 9

4. The equation 2x = (2n + 1) (1 - cosx),
(where 7 is a positive integer)

(a) has infinitely many real roots

(b) has exactly one real root

(c) has exactly 2n + 2 real roots

(d) has exactly 2n + 3 real roots

(c) 4

5. Number of solutions of the equation
tanx + secx = 2 cosx lying in the interval [0, 27] is

(@ 0 (b) 1 () 2 (d) 3

6. |x? sinx + cos’xe® + In%x| < x? |sinx| + cos?xe* +

T
o o)

(d @Cumn,2n+1)m)ne N

In%x true for x €

(@) (-m,0)

o 5

7. Iflogyssinx =1 -log 5 cosx then number of values
of x e[-2m, 2m] is
(@) 1 (b) 2

() 3 (d) 4

*ALOK KUMAR, B.Tech, IIT Kanpur

8. If 2\/sin2 x—2sin x+5 1 <1,
4sir12 y
pair (x, y) is equal to (m, n € 1)

then the ordered

(a) x=(4n+1)§,y=(2m+l)g
(b) x=2nm,y=2mn

i T
() x=(2n+1)5,y=(2m+1)5

(d) x=nm,y=mn
9. The value of cos210° — cos10° cos50° + cos250° =
4 1 3
a) — b) - o -
() - (b) 3 (c) 2
10. Number of ordered pairs (a, x) satisfying the
equation sec’ (@ +2)x +a? -1 =0; -t < x < T is

(d) 3

(@) 1 (b) 2 () 3 (d) 5
11. If asin?x + bcos’x = ¢, bsin?y + acos?y = d and
2
a tanx = btany then Z_Z =
(a—d)(c—a) (a+d)(c+a)
© emou-n ) Groun
© (a—d)(b—-a) () (d—-a)(c—a)
(a—c)(c—D) (b—c)(d-b)
acosd+b 0
12. If cos®=———— then tan— is equal to

a+bcosd 2

it PO L

(a) ol (0 (b) " cos((/2)
270 ) gincor2

(c) b sin(¢/2) (d) none of these

* Alok Kumar is a winner of INDIAN NATIONAL MATHEMATICS OLYMPIAD (INMO-91).
He trains IIT and Olympiad aspirants.
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13. If o is the angle in which each side of a regular
polygon of n sides subtends at its centre then 1 + coso +
C0S20. + coS30L + ...... + cos(n - 1)at is equal to

(@) n (b) 0 (c) 1 (d n-1

14. Ifin a triangle L s=b =3¢
11 12 13
and Atan%(A/2) = 455, then A must be
@ 1155 (b) 1551 (c) 5511 (d) 1515
15. If 2sinx - cos2x = 1, then cos?x + cos*x is equal to

(a) 1 ® -1 (© -5 (@5

16. A set of values of x, satisfying the equation

1 1
cos? (5 px )+ cos? (5 qx )= 1 form an arithmetic

progression with common difference

2 2

(@ —— (b)) —
p+q pP—q

© — (@ fth

c) — none of these

ptq

17. Ifcosbol + sin®0 + ksin220. =1V o € (0, 7t/2), then k is
3 1

1
(a) " (b) " © 3 d 3
18. The most general solution of the equations

1
tan0=-1, COSG:T is
2

(a) nm+7m/4 (b) nn+(-D" %t

(c) 2nm+ % (d) none of these

19. The least positive values of x satisfying the equation
3

2
81+‘cosx‘+cos x+‘cos x‘+..- =43 will be (where |COS xl < 1)
b 27
@ 5 ®
T
(c) " (d) none of these

20. For each real number x such that - 1 < x < 1, let

. _1[ 1 —x:| x+y
A (x) be the matrix (1—x) and z= .
Then, —-x 1 1+ xy
(@) A(2)=A) +A(y) (b) A(z)=Ax) [A(p)]™
(0 Al2)=A(x) A(y) (d) A(z) =Ax) - A(y)

21. If A is a square matrix of order 3 such that |A| =2
then |(adj A71)7!| is
(a) 1 (b) 2

(c) 4 (d) 8

22. If A and B are square matrices of the same order
and A is non-singular, then for a positive integer
n, (A" BA)" is equal to

(a) A" B"A" (b) A" B A"
(c) A'B"A (d) n(A™!BA)
i =i 1 -1

23. If A= i and B= B > then A% equals
(a) 4B (b) 128B (c) -128B (d) -64B

pa qb rc a b ¢
24. If p+q+r=0and |qc ra pbj=kic a b

b pc qa b ¢ a
then k =
(a) 0 (b) abc () pgr (d) a+b+c

25. A square matrix P satisfies P2 =] - P, where I'is an
identity matrix of order as order of P. If P* = 5I — 8P,
then n =

(a) 4 (b) 5 (c) 6 (d) 7

26. The digits A, B, C are such that the three digit
numbers A88, 6B8, 86C are divisible by 72, then the

A 6 8
determinant (8 B 6| is divisible by
8§ 8 C
() 76 (b) 144 (c) 216 (d) 276

27. Let A, B be square matrix such that AB =0 and Bis
non singular then

(a) |A| must be zero but A may non zero

(b) A must be zero matrix

(c) nothing can be said in general about A

(d) none of these

28. Letx >0, y >0, z > 0 are respectively the 27, 314,
4*h terms of a G.P and

xk xk+1 xk+2

1
I A A z(r_l)z(l__z)

k+2 r
z z z

(where r is the common ratio) then
(@) k=-1 (b) k=1
(c) k=0 (d) None of these

29. A = [ajj];uxn and a;; = i2 - j* then A is necessarily
(a) a unit matrix

(b) symmetric matrix

(c) skew symmetric matrix

(d) zero matrix

MATHEMATICS TODAY | MARCH ‘18 @



) ] then A6 =
0 256 256 0
(@) |:256 0 :| (b) |: 0 256:|
-16 0 0 16
(© |: 0 —16] @ |:16 O]

1 2 a 0
31. If A= ,B= ,abe N, then number
3 4 0 b

1
30. If A:[1

of matrix ‘B’ such that AB = BA are
(@) 0 (b) 1
(c) finitely many (d) infinite

32. Let A and B are two non-singular square matrices,
and AT and BT are the transpose matrices of A and B
respectively, then which of the following is correct?

(a) BTAB is symmetric matrix if and only if A is
symmetric

(b) BTAB is symmetric matrix if and only if B is
symmetric

(c) BTABis skew symmetric matrix for every matrix A
(d) BTAB is skew symmetric matrix if B is skew
symmetric

33. |A3 43l =3, B33l =-1, and |C; 4 5| = 2, then
|2ABC| =
(a) 2%(6)
(c) 2(-6)
34. If A and B are two matrices such that AB = B and
BA = A, then

(a) (A°-B°3=A-B (b) (A°-B°)3=A3-B3

(c) A - Bisidempotent (d) A - Bis nilpotent

(b) 2%(-6)
(d) none of these

1 2 a b
35. Let A= and B= are two matrices
3 4 c d

—d

such that AB = BA and ¢ # 0, then value of 3ab oy is:
(a) 0 (b) 2 (c) -2 (d) -1

cos0, —sinot O
36. Let f(a)=|sina. cosa 0], then (Ao))™! is
equal to 0 0 1
() floy (b) fl-o)
() flao-1) (d) none of these

5 —

37. If A=|:1 _1:| then determinant of A1003 _ 541002
is
(@) 1 (b) 2 (c) 4 (d) 6
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38. f:R— R, flx) =x|x| is
(a) one-one but not onto

(b) onto but not one-one

(c) Both one-one and onto
(d) neither one-one nor onto

39. The domain of the function

2
f(x)= sin”! (log2 {% )Jis

(@) [-2,2] (b) [-2,-1]
(o [1,2] (d) [-2,-1]u[1,2]
3
. Th f =
40 erange of f(x) S deinax is

1 1
(a) [5’3} (b) [5,1}

(@ (—wé)u(&w)

(o [1,3]
xz—x+1
41. Therangeof — — _ is
x“+x+1
Ly [1 1}
(a) 3 (b) 3’
© 11,3] @ (=3lulB)

42. Domain of the function f(x)=4/5|x]| —x* =6 is

(b) [-3,-2] U [2,3]
(d) R-1{-3,-2,2,3}

(@) (-20,2) U (3,)
(c) (o0, -2) U (2,3)

43. The range of the function

x X
f(x)=coszz+sinz, x€R ig

(b) [1, ﬂ
o) el

1
44. Range of the function f(x)= x>+ >

x“+1

(@) [1,°]

3
o [3-)

45. The inverse of f(x) = (5 - (x - 8)°)/3is
(a) 5-(x-8)°
(c) 8-(5-x3)I°

(b) [2,)

(d) (= o0, )

(b) 8+ (5-x)
@ 5-(x-8)")

>

is



46. Minimum value of function f{x) = B3+ +2)

(x®*+3):xe R, is

(a) -2 (b) -1 (o 1

47. The domain of the function
f(x) = logo {1 - logo(x? - 5x + 10)} is

(@) (0,0) (®) (0,5)

(c) (=e0,0) (d) None of these

48. The range of the function
f(x)= sin? |:x2 + %:| +cos ! [xz - %} where [[]=G.L.F

(d) none

(@ {n}  (b) {g} () {2n} (d) {0}

49. The domain of definition of the function, f(x) given
by the equation 2* + 2 =2 is

(a) 0<x<1 (b) 0<x<1

(c) —=<x<0 (d) -oo<x<1

50. If f: R — R is a function satisfying the property
filx+1)+flx+3)=2forallxeR then fis

(a) periodic with period 3

(b) periodic with period 4

(c) non periodic

(d) periodic with period 5

51. Letf:R— R -{3} bea function such that for some

p>0, f(x+p)= ;Ei;:i for all x € R. Then, period
of fis
(@ 2p (b) 3p (c) 4p (d) 5p

52. The period of the function f(x) = (-1 where
[.]=G.LF
(@) 2 (b) 1

() 3 (d) 4

53. If f(x):x—l, then number of solutions of
x

ff(fix) = 1is

(@) 1 (b) 4 (c) 6 (d) 2

54. If flx) = x(x — 1) is a function from l:%,oo)to

[—i,“’), then {x €R: f }(x) = flx)} is
(a) null set

(b) {1}

() {0,2}

(d) asetcontaining 3 elements

55. Let f: [?,Z?Tc] - [0,4] be a function defined as

f(x)=+/3sinx — cos x +2 then f () is given by

(a) sin~! ("_‘2)_2

x—=2
(T) (d) Does not exist

(b) sin”! (_x 2 )+ T
2 6

(c) ——cos

56. The value of the parameter o, for which the
function flx) = 1 + o, o # 0, is the inverse of itself, is
(@) -2 (b) -1 (0 1 (d) 2

57. If for nonzero x, 2f(x2) +3f (%J: x*>—1 then
X
fx?) =

4 2 4 2

3+2x% —x 3-2x" +x

(@ X b) ———5—
5x 5x

4 2 4 2

3-2x"—x 342x" +x

© — 35— & — 5
5x 5x

58. If g(x) is a polynomial satisfying g(x) g(y) = g(x)
+ g(y) + g(xy) -2 for all real x and y and g(2) = 5, then
g(3) is equal to

(a) 10 (b) 24

() 21 (d) 15

59. Let f(x;—y)=%(f(x)+f(y)) for real x and y. If

f(x) exists and equals to -1 and f(0) = 1, then the value
of f(2) is

@1  ® -1  (© % @ 2

60. A function f: R — R satisfies the equation f(x) f(y)
-flxy)=x+y V x,ye Rand f(1) > 0, then

(@) f)f'x)=x*-4 (b) fl)f x)=x*-6

() flx)f Mx)=x*-1 (d) none of these

SOLUTIONS

1
1. (d): secx=3 = cosng
which gives two values of x in each of [0, 2n], (27, 47],
(47, 6m] and one value in 67+ 3n = 15E
2

Greatest value of n = 15

2. (b):sinb=-1 = 9=3_7t)7_n
2 2
K=5
3. (a):16(sin’x + cos’x) — 11(sinx + cosx) =0
= (sin + cosx){16(sinx - sin3x cosx + sin?x cos2x
- sin xcos3x + cos*x) - 11} =0
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2 2

= (sinx + cosx){16(1 - sin x - sinx cosx) — 11}=0
= (sinx + cosx)(4sinx cosx — 1)(4sinx cosx + 5) = 0
As 4sinx cosx + 5 # 0, we have

sinx + cosx = 0 or 4sinx cosx - 1 =0

The required values are ©/12, 5n/12, 9m/12, 131/12,
17n/ 12, 217/12, - they are 6 solutions on [0, 27].

X COS

4. (¢): sin’ (f)zL
2/) @2n+1)rn

be above the x-axis and will be meeting the x-axis at

the graph of sin’ (g) will

0, 2w, 4, . . . etc. It will attain maximum values at odd
multiples of & i.e., T, 3w, . . . (2n + 1)m. The last point

after which graph of y=

will be 2n + 1)m.
Total intersection = 2(n + 1)

x
m will stop cutting

+sinx

5. (c) : Given equation is =2cosx

cosx
1 + sinx = 2 cos?x = 2(1 - sinZx)
2 sin?x +sinx-1=0
(1 + sinx)(2sinx-1)=0
sinx=-1 or 1/2
Now, sin x = -1 = tanx and secx not defined.
sinx = 1/2 = x = /6 or 5m/6.
The required number of solution is 2.

=
=
=
=

6. (a):la+b+c|l<lal+|bl+]|c
If a, b, ¢ do not have same sign.
= x%sinx <0 .. xe(-m,0)

7. (d): Given, log 5 sinx = 1 - log 5 cosx, x € [-2m, 27]
sinx > 0 and cosx > 0

. 1
smxcosxzz

sin2x = 1, 2x € [-4m, 47|
= 4 solutions

8. (c):. sin®x - 2sinx + 5 = (sinx - 1)2 + 4> 4

.2 _ .
. z\lsm x—2sin x+5 222 =4

1
>
451n2 y 4

and sinzySI =

L.H.S. = 1 and according to question L.H.S. <1
therefore, L.H.S. = 1
for which sinx - 2 sinx + 5 = 4
= (sinx-1)2=0

= sinx=1 = x=2n+1)~
2
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and sin?y = 1 or cosy = 0
T
= y=02m+ 1)5
9. (c):co0s?10° — cos10° cos50° + cos250°

=%[1+c0320°—(cos60°+cos40°)+(1+coleO°):|
1[ [0) 1 o O}
=—[14+c0s20°———c0s40°+1—cos80
2 2

1(3 3
=— —+c0520°—(2cos60°c0520°) =—
212 4

10. (c) : Given equation is sec’(a + 2)x +a* -1 =10
= tan?(a+2)x+a2=0
= tan?(a+2)x=0anda=0

T -T

= tan22x=0 = x=0,—,—
2 2

(0, 0), (0, m/2), (0, —1/2) are ordered pairs satisfying
the equation.

11. (a) : atan?x + b = ¢(1 + tan%x)

2 c—b 2 d—a
= tan” x=|—— [tan” y =
a—c b—d

ﬁ: tan? y (a—d)(c—a)

b tan’x (b—c)(d-b)

- acosd+b
a+bcosd

1+(acos¢+b)
a+bcosd

tan(¢/2)

12. (a): tan®/2= 1-cos® =
1+ cosO

B (a—b)(l—cosq))_\/(a—b)
“\(a+b)(1+cosd) \(a+b)

13. (b) : cosal + cos(ot + B) + .... + cos(a + (n - 1)P)

. nP
sin— 1
= [25 COS[OL—FMJ
sin — 2
2
14. (a) : s—a:s—bzs—czi

11 12 13 36
. 2 13
On solving we get, tan (A/2)=£ = A=1155

15. (a) : Given, 2 sinx + 2sin®x - 1 =1
or sinx + sinx - 1 =0

1+V1+4 1445

2 2

. osinx =



.2 3—\/§ 2 \/g—l
= SIn” x = = cos  x= 5
5-1 5+1
g coszx(l+coszx)=\/7T><\/_2 =1

16. (d): 1 + cospx + 1 + cosqx = 2
= cos(p—w)xcos(ﬂ]xzo
2 2

(2n+1)n  (2n+1)m
= x= or
p+q pP—q
forn =0, £1, +2,.....
. ) 2T
forms an A.P. with common difference or )
—-q

17. (a) : The given condition can be written as
(cos?o + sin?a)? - 3sin%o cos?a(cos?ol + sinZa) +
ksin20, = 1

= (—Z)smz 200+ ksin® 20=0
. 3
Showing that k= 1

1
18. (c) : We have, tanO = -1 and cos6=—=

V2

The value of 0 lying between 3; and 27 and satisfying

L .
these two is e Therefore the most general solution

is © = 2nm + 7n/4 where n € Z

19. (a): " 1 + [cosx| + cos®x.... -
1—|cosx|
3

1 =43 - 21—‘cosx‘ :26
81—‘cosx‘

—=6 = 1—|cosx|=l
1—|cosx| 2

1 1
|cosx|=— = cosx==x—
2 2

o T
For least positive value of x, x = 3

20. (c) : A(z)=A(x+y)

1+xy

B E252
:L—l_lﬁﬁy—‘w] (—y] (lfxy)

1+xy

A(x).A(y) = A(2)

21. (¢)
22. (¢) : (A-1BA)? = (A-'BA)(A-1BA) = A-'B(AA-)BA
= A"1BIBA = A"1B2A
= (A-1BA) = (A-1B2A)? = A-1B2(AA-1)BA
= A1B2IBA = A~'B3A and so on
= (A-1BA)" = A-1B"A
2 =2
=-2B
-2 2 :|

23. (b) : We have, A = iB

= A’?=(iB)?=i’B*=-B*= -[
A% = (-2B)? = 4B% = 4(2B) = 8B
(AY? = (8B)2 = AS = 64B% = 128B

24. (c):p+gq+r=0

= pP+q+r=3pgr

pa gb rc

Now, |qc ra pb|= pqr(a3 +b +¢ —3abc)

rb pc qa

abc
=pqr|c a bj= k= pqr

bca

25. (c) : Since P? = I - P (given) ..(0)
= P3=p(-P)
= P-P?>=P-(I- P) (using(i))

pP’=2P-1] ..(ii)
Similarly, P* = 2P? - P = 2] - 3P and P> = 5P - 3]
and P% = 5P2 - 3P = 5] - 8P
26. (b): 100A + 80 + 8 = 72\,
600 + 10B + 8 = 72\,
800 + 60 + C =723, A, Ay, Az € T

A 6 8
LetA=1(8 B 6
8 8 C
A 6 8
=| 8 B 6 |(Ry <> Ry +10R, +100R;) ---(i)
72N 72hy  72M4

Now, A88 is divisible by 72

= A88 is divisible by 9

s A=2

Also, 6B8 is divisible by 9

Substituting these values in (i) we get A is divisible by
144 = B=4

27. (b):AB=0= A.B.B" = 0.B"!

= AlI=0= A=0

MATHEMATICS TODAY | MARCH ‘18 @



1 ar a°r
28. (a):xkykzkl ar?  a*rt

1 ar3 a3r6

a3(k+1). r3(2k+1)[}’ _ 1](7,4 _ 1) _ (,,2 _ 1)2] =k=-1

29, (C) H aj,- ij -

0 -2 -4 0
30. (b):Azz ,A4=
2 0 0 -4
e 16 0 6 _ 256 0
0 16/ 0 256

31 (@):aB=| ® Plpa-|®
T 3g 4k |3 4b

AB=BA= a=b
32. (a) : (BTAB)T = BTAT(BT)T = BTATB
= BTAB iff A is symmetric
BTAB is symmetric iff A is symmetric
Also, (BTAB)T = BTATB = (-B)A™B
BTAB is not skew symmetric if B is skew symmetric
33. (d): 2ABC is not defined
" there is no solution
34. (d):Since AB=Band BA=A
A and B both are idempotent
(A-B)?=A>-AB-BA+B’=A-B-A+B=0
A - B is nilpotent

2=-(% - = - ay

35, (d):ABz[l 2:||:a b:|=|:a+2c b+2d:|
3 4)lc d 3a+4c 3b+4d
a bfl1 2 a+3b 2a+4b
BA = =
[c d]|:3 4] [c+3d 2c+4d]
If AB=BA,thena+ 2c=a + 3b
= 2c=3b=> b=#0
Now, b + 2d = 2a + 4b
= 2a-2d=-3b
3
a—d _ _Eb _
e g3
2
coso.  sinot O
36. (b):(f(oc))_lz —sinot  coso 0 :f(—OL)
0 0 1
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37. (d) |A1003 _ 5A1002| — |A1002(A _ 51)'
— |A1002| |A _ 5I| — |A|1002 |A _ 5I|

x% ifx>0
38. (c):Given that f(x)=40 if x=0

—x%ifx<0
(i)
39. (d): f(x)=sin | log, > eR

2 2
1
<:>—1slog2(x—)su:>—sx—sz
2 272
Slcxt<d oxe[-2,-11U][L2]
40. (a): -1<sin3x <1
xz—x+1

x2+x+1

= ypxP+yx+y=x*-x+1

= -D+@+Dx+(y-1)=0
Now, x € R = Discriminant > 0

= (+1)2-4(y-1220= -3)2+10y-3>0

41. (a) : Let y=

1
:>3y2—10y+3£0:>(3y—1)(y—3)£0:>5SyS3

1
Range=|—,3
& [3 }

42. (b):5|x| -x*-6>20 = x> - 5|x| + 6<0
when x <0, x> +5x + 6 <0, -3<x< -2
when x> 0, x> - 5x+6<0,2<x<3

x = 0 will not satisfy the condition.

Domain is [-3, -2] U [2, 3].

43. (d): f(x)=1—sin2£+sin£
4 4
2
1 1
=-— sinzf—sinf +1=— sinf—— ——+1
4 4 4 2 4
Maximum f(x) = "
5 1V 5 9
Minimum f(x) = ——|-1-— | =———=-1
fo=> ( 2) °

Range of f(x) = [—1, Z]

44. (a) : Here, f(x)=x2+1+ 21
x~+1

-1

1
>2 = x2+ >1

x“+1

X2 +1+

x> +1

f(x) €[1, =)



45. (b):Let y = flx) = (5 - (x - 8)*)1/3

Theny®> =5- (x - 8)°= (x - 8)° =5 - >

= x=8+(5- )P

Let, z = g(x) = 8 + 5(5 - x})1/°

Now, flg(x))= (5 =[5 - X)) = (5 -5+ 1) = x
Similarly, we can show that g(f(x)) = x.

Hence, g(x) = 8 + (5 - x*)/ is the inverse of f(x).

3 9 9
46. b:LttZ 3 3+3;t: 3+_2——E ——,00
(b)sLett=x Gt =la )= elgp)
flx) =g(t) =t(t +2) = (t + 1) - 1 is least when ¢ = -1
and _IE[_%M) s min flx) = -1

47. (b) : For function f(x) to be defined we have x? - 5x
+ 10> 0 ...()) and 1 - log;o(x* - 5x + 10) > 0 ...(ii)
Now, (ii) = log;(x? - 5x + 10) < 1 = x> - 5x + 10 < 10
= x2-5x<0 =2x(x-5<0=>0<x<5 ..(A)
Again, x*> - 5x + 10 > 0 for all x, ...(B)
Since the discriminant of the corresponding equation
X2 -5x+10=0 is negative, so that the roots of the
equation are imaginary.

Combining (A) and (B), we find that the domain of
f(x) is (0, 5).

1

48. (a) : Lety, = sin”! l:xz +é:| and y, = cos™! l:x2 —5:|
Then, y = y; + y».
N _e-1 2 1.

ow, y;=sin " [x +E is defined

2<§
2

(1)

1 1 3
if —1<| 2 +- |1 -1<x? +—-<2=-2<x
2 2 2

_ 1
Again, y, =cos 1l:x2 _E] is defined

1 1 1 5
If —1<|x? -2 |<l=-1<x?——<2=>——<x?<>
2 2 2 2

...(ii)
Taking the intersection of (i) and (ii), we find that

2

_1 <x?< 3 =0<x2 < 3 , since x* cannot be negative.
2 2

1 1
2,1 and--<4?—2<0
2 2

2
We have Y = sin™}(0) + cos™(-1) =0 + Tt - cos (1) =7

1
Now, for x% so that B <x

1 3
Similarly for 5 <x’< 5, we have

- - T T
y =sin Y1)+ cos 1(0)=E+E=Tt-

Hence, the range of the given function is [m].

49. (d): It is given that 2* + 22 =2 V x, y € R
Therefore, 2* =2 -2V<2 = 0<2¥<2
Taking log for both side with base 2.

= logy0 < log,2* < log,2

Hence domain is —eo < x < 1

50. (b): flx + 1) = fix + 5)

51. (c) : 3 does not belong to the range of f implies 2
also cannot belong to range of f because, if f(x) = 2 for

2—
some x € R. Then f(x+p)=£=3 which is not in

the range of f. Hence 2 and 3 are not in the range of

fIf fix + 2p) = f(x), this implies f(x) = fix + p + p)

flrrp)=5 ()3

flxtp)=3 flx)=5 |
flx)-3
_—4f(x)+10_2f(x)-5
2f(x)+4 f(x)-2

so that [f(x) - 2] = - 1 which is absurd. Therefore,
2p is not a period.

2f (x+p)=5 _3f()=5

Again, f(x+3p)= flrep)—2  fx)-1 # f(x)
Now, flx + 4p) = fix + 3p + p)
5 (x)-5 _,
:f(x+3p)_5 _ f(x)—l =_2f(x):f(x)
f(x+3p)-3 3f(ﬂ—5_3 -2
flx)-1

Therefore, 4p is a period.

52. (a) : Given: flx) = (-1),

First of all, we sketch the graph of f(x) with the help
of piecewise defined functions as follows:

[, —2<x<-1
-1;, -1<x<0
f)=¥={1 o<x<1
-1: 1<x<2
| 2<x<3.

The function f(x) repeats its value after the least
interval of 2.
Therefore, the function f(x) is periodic with period 2.

23]
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4 L2
S flfa= X1

x(x“-1)

1+f

53. (b): f(x)=x—l,
x

Since, we have f(f(f(x)))=1= f(f(x))=f'(1)=

= 2 values exist

1- f

or f~ (1)— = 2 values exist

54. (c) :{x €R: f Y(x) = flx)} = {x €R: ffix) = x}
fifix)) = fl)[fix) - 1] = [x(x - D][x(x - 1) - 1]

=x(x - D[x% - x-1]
fx)=x =2 x(x-1)x*-x-1)=x

= x(x*-2x)=0 =x=0,2
i
55. (C) : We have, f(x) =2sin (x_g)+2
fis one-one and onto

Now, fof 1(x) = x = 2sin(f_1 (x)—g)+2=x

Ty =sin [ Xo1 & [ 1K
[ (x)=sin (2 1)+6 [‘2 1
T

Also, sin~lor + cos™lo =

-~ fis invertible

51vxe[0,4])

-1 _lx—2 T -1 x—2
= —— +_:__
= f(x) co S T ( )
y-1
56. (b):Let y=f(x)=1+0x = x="—
o

-1 x—1
= (x)=—
f o
1 x-1 2
Now, f(x) =f (x) = —=14+0x = x—-1=0+0a"x
o

Equating the coefficient of x, we get
o’=landa=-1=o0=-1

57. (c) : We have, 2f(x2)+3f(x%J=x2 -1
= 4f(x2)+6f(i2]=2x2—2 (i)
X

Also, zf(iz)+3f(x2)=i2-1
X X

- 9f(x2)+6f(i2)=iz—3 (i)
X

X

4
(i) = () = 5/() =2 —2x> —1 = f(x?) = 22X ZX
X

sz

44)
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58. (a) : We have, g(x) g(y) = g(x)+ g(»)+g(xy)-2 ...(1)
Putting x = 1, y = 2 in (i), we have

g(1) g(2) = g(1) + g(2) + g(2) -2
= 5g(1) =8+g(1) .. g(1)=

Also, replacing y by ! in (i), we get
x

g(x)g(l}g(x)+g(1)+g<1>—z
X X

= g(x)g(i}g(xwg(i)

= gx)=1=xx" ..(ii)
Put x = 2 in (ii), we get + 2" = 22

Taking +ve sign, we set n = 2

gx)=1+x> = g(3)=1+32=10

59. (b)

60. (c) : Taking x = y = 1, we get
fOfN) - f1) =2= f2(1) - (1) -2=0

= (A1) -2)((1) +1)=0= f(1) =2 (as f{1) > 0)
Taking y = 1, we get
FAQ) - fix) = x+ 1

= fly=x+1 = flx)=x-1

o flo)f M) =22 -1
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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 pth, g™ and r terms of an H.P, be respectively
x, y and z, then prove that (p - q)xy + (q - r)yz +
(r-p)zx=0. (Ankit Jain, Madhya Pradesh)

Ans. Since, x, y, z are respectively the pt, g™ and

terms of an H.P, hence, l,l,l will respectively be the
Xy z

ph, g™ and 7" 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: a+ (p_l)d (1)
x
LIS ...(ii)
y

and 1 =a+ (r-1d ...(1ii)
z

Subtracting equation (ii) from equation (i), we have
1 1
———=(p—-94d
x y

ie., xy(p —q) = % ..(iv)

Similarly, subtracting equation (iii) from equation (ii),
we have,
z=)

xz(g—r)= — (V)
and subtracting equation (i) from equation (iii), we have
zx(r—p)= X2 ..(vi)

d

Adding (iv), (v) and (vi), we get the desired result.

2. Ifz}, z, are two complex numbers and o, k =0, 1,
...... , 1 -1 are the n'™ roots of unity, then show that
< k2 2 2
2|Z1 +z,0 | :"(|Z1 | + |Zz | )
k=0
(Pratiksha John, Kerala)

2
Ans. We have, |z, + | z,0" | " =(2, + 2,0") (z, + z,0")
_ ky(z oz ek
=(z,+z,0")(z, +z,07")

(Dk — ei(2rtk/n)

—
—
»‘
N—r
Il
©
A
N
a
fan
2
e
L
[

=|z, |2 +]z, |2+ Elzza)k +z1220)_k

Therefore, we have

n—1 n-l1
Yla+ 20" =0z |+ 1) + 72, Y, o
k=0 k=0
n—1
+27, ) 0"

k=0
-1

=n(lz,]* + |2,/

3. Show that the integral part of (5\/§ +11) is even.
(Indu Mishra, Delhi)

Ans. Let (545 +11)7 = I + f where I and f are the

integral and the fractional parts of (S\E —11)%
respectively.

Let (5v5-11)" = g where g is a fraction. Since

0< 55 —11<1, therefore 0< (55 —11) <1
for every positive integer n.

We have, I +f — g = (5v/5+11)¥ — (545 -11)"
= 2[C,(5\5)® - 11+ Cy(5\/5)™ - 11 + ... +C,,-117]
[where C. = %C ]

ie, I+f-g=2k ke Z* (1)
i.e., f- g=2k - I=an integer ..(ii)
Since 0 < f, g < 1, therefore we have

-1<f-g<1 ..(iii)
Thus, using results (ii) and (iii), we have

f-g=0
[since the only integral value in (-1, 1) is 0] ..(iv)
Putting result (iv) in equation (i) we have
I =2k - (f- g) = 2k = an even integer.
...................................................................... @ @

Solution Sender of Maths Musing

SET-181

e Santanu Singh (West Bengal)
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CONCEPT

MAP

”" Sequence
A sequenceisa
function from natural
number N (domain)
. to real numbers

\ (codomain)

Series

/~ Progression

3

If the terms ofa
sequence are written

under specific

conditions, then the

/

.. sequence is called

\\ . I,

L. progression. _;

N

[}
1
1
[}
[}
\
\
\

Ifa,a,..a, isa
sequence, then the
expansion a, + a, +

Types of

SEQUENCES AND SERIES

> | Sum of n terms of Special Series

v

n(n+1)
2

e Sum of n natural numbers ZH =

nn+1)(2n+1)

® Sum of squares of n natural numbers an =
6

2 2
e Sum of cubes of # natural numbers zn3 ) (2 n)2

4
. ' 11 1 n
Progression « —4+— ="
, 1.2 2.3 nn+l) n+l
+1)(n+2
. 1~2+2-3+....+n(n+1)=w

Arithmetic Progression (A.P.)

A sequence whose terms increases or

decreases by a fixed number.

nterm:T =a+(n-1)d

where d (common difference)

=T -T, ,,a=first term,

n™ term from end
T/=1-(n-1)d, where
I =last term

Sum of n terms

S

n

:§[2a+(n—l)d]=g[a+l]

Note
e 3termsinan AP a-d,a,a+d,a+2d
e 4 terms in an A.P. a - 2d, a - d, a,
a+d,a+2d
Basic Properties
e If a, a, a, .., a_ are in A.P. with
common difference d, then
- a,txa,%x ..,4a txarealsoin
A.P. where x is constant.
- ka,ka,..,ka arealsoin A.P.with
common difference kd.

aq a a a .
A 2058 2% are also in

[ S

A.P. with common difference,
é,k;to.

k

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 /T, , a = first term

n™ term from end : T/ = [/r"', [ = last term

Sum of 1 terms v
a(™ -1
PEFERLES Means
S, =1 a(1— 1" .S = a Irl<1 Arithmetic mean (A.M.)
" M,r<1 C 1-r Irl e For two numbers a and b, A.M. is
1-r
a+b
an, r=1 .
2
Note b—a
e 3termsin G.P. a/r, a, ar. o A =a+tr 1 s Vr=1,2,..,n

e 4termsin G.P. a/7? alr, a, ar.

Basic Properties

» Ifa,a,a,...a, arein G.P, withcommon
ratio r then

where A, ..., A are n arithmetic
means inserted between two
numbers a and b.

Geometric mean (G.M.)

L1 1 L uoinGP, with

- a_l’g’ Z’ U also In fxb., Wi e For two numbers a and b, G.M. is
n
common ratio 1/r. vab .
a k
- ka, ka, ka,, ..., ka, or ﬂ,a—z,—3,.... b —
k' k k e Gy=a|— |"1Vk=123..,n

(k#0) also in G.P,, with common ratio r. a

- a’ a4/, a/ ..., a"also in GP. with where G, ... , G_are n geometric

common ratio r".
+1Vk:1,2,3,....,n—1

means inserted between two

- a44,=a4-4a, numbers a and b.

DEFINITE INTEGRALS AND
APPLICATION OF INTEGRALS

Class XI Class XII

\ 4

DEFINITE INTEGRALS

For any two values a4 and b, we have ffﬂx) dx = [F(x) + c|*= F(b) - F(a)

Limit of Sum
[*fix) dx= lim h[fla) +fa+h) + ...+ fla + (n-Dh)],
h—0

b—a
—0asn—oo

n

where h =

A ______'A_

Fundamental Theorem of Calculus

* First Fundamental Theorem : Let f{x) be a continuous function in
the closed interval [a, b] and let A(x) be the area function. Then
A'(x) = flx), for all x € [a, b].

» Second Fundamental Theorem : Let f(x) be a continuous function
in the closed interval [a, b] and F(x) be an integral of f(x), then

b
[ fodx =[F@1; = Fb) - F@)
a

A

Solving by Substitution

When definite integral is to be found by substitution, change the lower
and upper limits of integration. If substitution is £ = f(x) and lower limit |
of integration is a and upper limit is b, then new lower and upper limits
will be f(a) and f(b) respectively.

Properties

j: f(x)dx = j: f(t)dt

I:f(x)dx = —J: f(x)dx . In particular J; f(x)dx=0

jj f(x)dx = j: Feodx+| Cb f(x)dx wherea<c<b

j;’ fx)dx = j:’ fla+b-x)dx jO” fx)dx = j(;‘ fla—x)dx

. 0 if f(=x)==f(x)
[© feode={
4 zjo Fx)dx ,if f(—x)=f(x)

Jozaf(x)dx = Igf(x)dx + _[; fQa—x)dx

sz(x)dx = ZJ.f(X)dx, if f(2a —x) = f(x)
0 - 0

0, if f(2a—x)=—-f(x)

R ——— .

CONCEPT

MAP

APPLICATION OF INTEGRALS

Area Under Simple Curves

v-

1
| b
1
e Area = J. ydx / )
1 a
1
b x
x=a x=b
: = J'f(x)dx (where b > a) o]
1 a
1
1 b
I'e Area :J.xdy g =0
I =a
1 b 0 %
1 = J.g(y)dy (where b > a)
. ;
I y
1 c b x=a My =f)
o Area = Jf(x)dx +_[f(x)dx | x
1 [6)
1 a c =
1 x=b
1
1
> Area Between Two Curves
1
1
1 b y
|* Area = J[f(x)—g(x)]dx, y=fx)
I a
1
1 fx) 2 g(x) in [a, b] y=2() .
1 o) | x=a x=b
1 c
ITe A = —
| rea {[f(x) g(x)]dx y yf0) =g
: b y=8()[y=£x)
: +J[g(x)—f(x)]dx O| x=a x=c x=b 7~
I @
: where f(x) = g(x) in [a, c] and f(x) < g(x) in [c, b]
R
j o Area = J.f(x)dx +_[g(x)dx y=8) | y=fx)
1 a c
1
1
1 O x=a x=cx=0 *
1



A letter is taken out at random from 'ASSISTANT"
and another letter taken out from the letter of the
word 'STATISTICS'. The probability that they are
identical letters, is

13 1

(a) 5% (b) e

(c) L (d) none of these
90

The number of ways of arranging the word
'ARRANGE' so that neither 2A's nor 2R's occurs
together are

(a) 900 (b) 240 (c) 660 (d) 7!

A man has seven relatives 4 of them are ladies and
3 gentlemen, his wife has 7 relatives out of which 3
are ladies and 4 gentlemen. The number of ways in
which they can invite a dinner party of 3 ladies and
3 gentlemen so that there are 3 of the man's relative
and 3 of the wife's relative are

(a) 144 (b) 340 (c) 484 (d) 485

The value of tani[log . (le ):| =

a+ib
(@) 0 (b) 1
(c) -1 (d) none of these
0 2b ¢

Let A=|a b —c|be an orthogonal matrix the
a -b ¢
values of a, b, c are related with
,C= +—

1
@ o=t bt et

(b) a=% ,c=%

-
-

Exam Dates
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ONLINE : 15t & 16t April

E E Man zo1

MOCK TEST PAPER

(d)none of these

1 1
=t b=t—
© 4227 J6

If maximum and minimum values of the

1+ cos? x sin” x cos2x
determinant | cos>x 1+sin®x  cos2x | are
2 )
cos” x sin” x 1+cos2x

o and f respectively then
(@) 02 +B' =10 (b) o’ - p% =26
(c) 202 - 18B!1 =0 (d) all of these
IfJ- dx

4sin® x +4sin x cos x +5cos® x

=Atan! (Btanx +C) then

1 1 1
() A_Z =—C 1(b) A—5 =Z’C=1
1 1
() A= lB_% (d) A_Z B=1,C=5
If 1(x)=nJ{2d—x and a < I(x)<b, then
0 \/1+sin3x
T T
(a) a= n\/_b—g (b) a:ﬁ’bzz
© a=%,b=§ (d) az%,bzn

The area of the parallelogram whose sides are along
the straight lines y =3x + 5,y =3x+2,y=5x+ 4
and y = 5x - 1 equals

15
(a) ?sq. units (b) 15 sq. units

sq. units (d) none of these

(€ —2
Ji0v26

By : Sankar Ghosh, S.G.M.C, Mob : 09831244397.
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10.

11.

12.

13.

14.

15.

16.

17.

Tangent drawn from the point (4, 4) to the circle
x? + y? - 2x - 2y - 7 = 0 meet the circle at A and B.
The length of the chord AB equals

@) 43 (b) 243 (¢) 246 (d) 32

The set of values of m for which a chord of slope
m of the circle x> + y*> = 16 touches the parabola

¥ =8x
(@) (o0, =1) U (1, )
(b) (—eo, o0)

L

(d) none of these

If the normal at an end of a latus rectum passes
through the extremity of the minor axis then
eccentricity of the ellipse is given by

@ e+e+1=0 Mb)et+e2+1=0
()et-e2-1=0 (d)e*+e2-1=0

If the (m + D, (n + )™, and (r + D)™ term of an
AP are in G.P. and m, n, r are in H.P, then the
ratio of the first term of the A.P. to its common

difference is
(@) n/2  (b) -n/2 (d) -2n

If log f; x+log§ﬁ x+log$/; x+... upto 20" term

(c) n/4

= 230 then the value of x equals
(a) 72 (b) 7
(c) 73 (d) none of these

If o, B are roots of the equation p(x? - x) + x +5=0
and p;, p, are two values of p for which the roots

o, 3 are connected by the relation %+ B =§ then
o
the value of 2L + b _
P P
(a) 254 () O (c) 245 (d) -254

A function y = flx) has a second order derivative
f7(x) = 6(x — 1). If the graph passes through the
point (2, 1) and at that point the tangent to the
curve is y = 3x — 5, then the function is

(@) (x+1)3 ®) (x - 1)
(c) (x-1)° d) (x+ 1)
Sin3 x2
The function f(x)=4 x Vx#0
0 Vx=0

(a) is continuous but not derivable at x = 0
(b) neither continuous nor derivable at x = 0

18.

19.

20.

21.

22.

23.

24.

(c) continuous and differentiable at x = 0
(d) none of these.

x3 d
t

If f(x) = J. E, x>0 then
xz g

(a) flx) is maximum at x = 1

(b) f(x) is an increasing function V x € R* only

(c) flx) is minimum at x = 1

(d) f(x) is neither maximum nor minimum at
x = 1 but an increasing function for all x
belong to R

If A and A, respectively represents the area
bounded by the curves f(x, y) : 4x*> < y < 3x and
g(x, y) 1 4x?* <y <|3x| then A; : A, equals

(@) 2:1 (b)3:1 (¢)1:2 (d)1:3

t(dg(x) )_ E
dx

Solutionofdifferentialequation a_

is dx g(x)
(@) (=80 ) 280,

x x
(c) t:f(—:—cz (d) t=gx)+x+c

Let Y be a set of all complex numbers such that
|z]| = 1 and defined relation R on Y by z,Rz, is

2n
|argz; —argz, |=? then R is

(b) transitive
(d) reflexive

(a) symmetric
(c) anti-symmetric
If lim fx) =2 where f(x)= min.{sin JImlx,| x |}

x—0 X
and [-] greatest integer then

(a) m e {4} (b) m e [4, 5]

(c) me [4,5) (d) m = {5}

The value of 3tan®10° - 27tan*10° + 33tan210° is
(a) 0 (b) -1

(01 (d) none of these

The angle between the line
F=(21+2]+k)+M2i-3]+2k) and the plane
F(31-2]+5k) =4

@ sin! || () sin”? (i]
J323 323
(c) sin”! [%) (d) none of these
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_y—4 z-6
5 7
(a) liesin3x+2y+4z-6=0
(b) is parallel to 2x - 5y + 3z2=9
(c) is perpendicular to 2x - 5y + 3z =0
(d) passing through (1, 2, 3)

25. The line X~

A A AN - A A A
26. Let a—ocli+oc2j+oc3k b=B,i+B,j+Psk and
c=vy 1+72]+y3 |a|—2\/5 d makes angle /3

with plane of b and ¢ and angle between b and ¢
n

o 0, 04

is /6, then B, B, P3| is equal to (n is even
mh 2 7

natural number)

? J3161E] Y
o (2

@ {|b||a|
6

, ()™ Bliel)™
J32"

27. The mean deviation and S.D. about actual mean of
the series a, a + d, a + 2d, ..., a + 2nd are respectively

nn+1)d [n(n—1)

(d) none of these

(a) , -d
2n+1 3

(b) n(n— 1) n(n+ 1)

3 2n

© n(n+1)d, n(n+1) d
2n+1 3

() n(n—l)d’ n(n—l).d
2n—1 3

28. Given Tc<(9<371t then the value of expression

[ T 0
4sin* 0+sin® 20 + 4 cos’ (Z_E) is

(a) 2

(c) 2 - 4sinb
29. Ina AABC, ZB =90° and b + a = 4. The area of the

triangle is the maximum when ZC is

(a) m/4 (b) m/6

(c) m/3 (d) none of these

30. If there is an error in k% in measuring the edge
of a cube then the percent error in estimating its

(b) 2 + 4sinO
(d) none of these

volume is
(a) k (b) 3k
(c) k/3 (d) none of these

D
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SOLUTIONS

1. (c) : In the word 'ASSISTANT" there are SSS AA I
TT N and in 'STATISTICS" there are A C II SSS TTT.
The non common letters are N and C. The identical

letters are A, I, S, T.
2 1

¢ 1
Probability of getting A= e
9 10
G c 4
'q_ ¢ 1
Probability of getting I=—L x 1_1 =—
3 3
Probability of getting S= 9_C1 X 10& L
G ¢ 10
2 3
Probability of getting T = i X 10C1 1
(j1 G b5
1 1 1 19
Required probability = —5 e E+ =%
2. (c) : The number of ways in which 2R's are never
! ! 4 2
together = 7t _61_5040 720 1260 —360 =900
2121 21 4 2

The number of ways in which 2A's are together but

5
P
not two 2R's =4!><72=24><10=24o

Now, there are in all 900 arrangements in each of
which the two R's never together. In any one such
arrangement, either the two A's are together or two
A's are not together.

Since number of all such arrangements in which
two A's are together = 240, therefore, the number of
arrangements in which neither two R's nor 2A's are
together = 900 - 240 = 660

3. (d):The number of ways of selections of 3 man's
relative and 3 wife's relative are shown in the following
table

Case Man's relative(7) Wife's relative(7)
3men | 4 women | 4 men 3 women
(i) 0 3 3 0
(ii) 1 2 2 1
(iii) 2 1 1 2
(iv) 3 0 0 3

The required number of ways are

(3Cy x *C5 x 4C3 x 3Cy) + (3Cy x *C, x *C,y x 3C))
+ (3C, x *Cy x *C; x 3C,y) + (3C3 x *Cy x *Cy x 3C3)
=16 +324 + 144 + 1 =485



a+ib 4sin” x +4sin x cos x +5cos” x

tani|:log (cos 0—isin® ):| J sec” x dx J- h .
= | = = , where z=tanx
cosO+isin6 4tan” x+4tanx +5 2z+1
(putting a = rcos® and b = rsinB)

4. (d): tani|:loge (a—z:b ):| 7. (d): HereJ. 5 dx 5

=tan[ilog(cos20—isin20)] = tan(ilog, e 29y _L ltan_1 22410 ltan_1 tanx + 1
5 6 aab 22 2 4 2
2 tan a
= — 2 = 2 = = —
tan(~#"26) =tan26 l—ta28 2 b = Atan " (Btanx+C)
5. (a) : We have, A:— B= 1C——
0 2b ¢ 0 a a 4 2
A=|la b —|~A'=[2b b -b 8. (c): Wehave,0<x Sg
a -b ¢ c - ¢

— sin0<sinx<sin~ = 0<sinx<1
As A is an orthogonal matrix, therefore AA" =1 - ) B B

0 26 cl|lo a a 1 00 = 0<sindx<1
= |la b —||2b b -b|=|l0 1 0 = 1<1+sin’x<2
a b cl|lc - ¢ 0 01 - lg 1 <1
2 1+sin3x
4’ +J2 2 -2 20+ 1 0 0 T n L
2 2 2
= | 2 - F+v¥+E - -2|=|lo 1 0 . J‘ 1 J‘ J’
W+ - -2 A4+ |10 01 0 0 Vl+sin®x
" , - - <I(x)<— a=—"_p="
So, from the definition of equality of two matrices we \/— = 22

have, 4b%2 + 2= 1,202 -2 =0,a2 + b* + 2 =1

On solving the above equations we get, 9. (a):Area of the parallelogram is P;P,cosecH,

1 1 1 where Py, P, are perpendicular distances between the

a =iT,b= iT,C:iT two pair of parallel sides and 6 be the angle between
2 6 3 two adjacent sides.

Let the distance between the parallel lines y = 5x + 4

and y = 5x - 1 be P,
6. (d):Letd=| cos?x 1+sin’x cos2x _4- 4-(-1) _ 5

cos2 X sin2 X 1+ cos2x A /1 + 5 \/ A

2 .2
1+cos” x sin” x Ccos2x

y=5x-1
Applying R, <> R, — R, and R, ¢> R, — Ry, we get Also, let distance between
the parallel lines y = 3x + 5 ly=3x+2
d =1(1+ cos2x +sin® x) +1(cos® x) + 0 and y = 3x + 2 be P, y=3x+5
o
=1+ cos2x +sin® x +cos® x =2+ cos2x 5-2 3 OB y=>5x+4
Now, we know that —1< cos2x <1 \/1 +32
= 2-1<524c0s2x<2+1 = 1<2+cos2x<3 Again,6:0(—[3,tan0(=§,tan[3:§
1 1
= P<2+cos2x<a . a=3B=1 -~ sin®@=sin(o.— ) = cosacosP(tan o — tan B)
Now,0c2+[31°1 9+1=10 11 1 1
9 _ 97 _ 1= =(3-5)X— — ‘.'cosoc=—,cosB=—]
- B”=27-1=26 10 V26 [ J10 J26

2a2— 18B!1 =18 - 18 =0

MATHEMATICS TODAY | MARCH ‘18 @



Therefore, cosec®=

V10426
2

(neglecting the negative sign).
Required area = PP, cosecH

5 3 v
26 V00 2
10. (d) : The equation of circle is
X+y?-2x-2y-7=0 = (x-1)?+(y-1)?=(3)%
Centre (1, 1) and radius = 3

Now, PA=PB=16+16—8—-8-7 =9 =3

Again, OP = (OA)* +(AP)?
=J9+9=3V2

= —s(q.units.
5 q

Now, in AATP, £ =cosQ
AP

= AT =APcoso.=3cos45°

AB=2AT =2x3%—— =32

V2

11. (c) : For parabola y? = 4ax, the line y = mx + ¢ will

. a
be tangent if c=—.
m

Equation of tangent to the parabola y? = 8x is

2
y=mx+—
m
Now line to be chord of the circle x* + y> = 16 if
distance from (0, 0) to the line will be less than the
radius of the circle.
2

2
M__ <4 = Z<al+m

\/1+m2 m

= 1<dm’(1+m?) = 4m* +4m®> =150

2

1 1}V 1
=S mt+m?—=>0 = [mP+= | —=>0
4 2 2

()35
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12. (d) : Let equation of ellipse be x_2+y_ =1

v

b2
and P [06,7J be one end of a latus rectum through

S(ae, 0).
2 2
. .ax b
Now, equation of normal L is ax 2V g2y
ae B2
a
ax X
= T —ay=d’ = “—y=ad
e e

This normal is passing through L’(0, -b)

b = ae’> = b? = a%e*

a?(1-e?) =a%* = et+e*2-1=0
13. (b) : Let the first term and common difference be
o and P respectively.

tg=o+tmp, t

" q=o+np, t

n r+1=0€+rB

Again, we have t,,;, t,,; andt,,; are in G.P.
o (o nB)? = (o+mB) (o +rP)

2
= of@n-m—r)=p*(mr—n*) = o _ (mr—n")

B 2n—-m-—r
. 2 1 1
[ m,n,rarein HP. .. —=—+—=2mr=n(m+ r)]
n m r
2 2
o  2mr—2n" _ mn+nr—2n
B 2Q@n-m-r) 2Qn-m-r)
_n(m+r=2n) n
—2(m+r—2n) 2

14. (b): logﬁx+log%ﬁx+logéﬁx+
... upto 20 terms = 230
= logx{(1+2+3+4+..+20+21)-1} =230
= 230(log; x) =230 = log; x=1=>x=7
15. (a) : Here the given equation is
P> -x)+x+5=0 = px>-(p-1x+5=0

p
B 4  of+p®_
5

o 4
Now —++—= ==
ow [3+0€ = B 3
2 2
N (a+p)" —20B _4 . (p-1)"-10p 4
of 5 5p 5

= p2—16p+1=0 ptpy=16andpp, =1

P P _(mtp) -2pipy 2562
P n hp 1

Now, =254




16. (b) : Given, f”(x) = 6(x - 1) ..(i)
Integrating (i) on both sides, we get

i) =3(x-17 +¢ - (i)
= 3=3+¢{  f(x)=y=3x+5 .. f'(x)=3VxeR}
= C = 0

Integrating (ii) on both sides, we get

fx)=(x-1P3+¢
= 1:(2—1)3+C2 = C2=0

o flo) = (x-1)3
.. 3.2
sin” x
17. (¢) : Given, f(x)=4 Vx#0
0 Vx=0
.3 2 .2
Now, lim mox lim Shx (x sin’ xz)
x—0 X x—0 x
sin x?
= lim lim (x sin’ xz) =0
x—0 x2 x—0
.3 .2
lim 22 =0= £(0)
x—0 X

So, f (x) is continuous at x = 0

sin® 1? _o
Now Lf’(0) = lim fO+m -1 = lim —" =0
h—0 h h—0 h
Similarly, Rf(0) = 0
3
X
dt
18. (d): f(0)=[——x>0
, logt
X
, 1 di? 1 d(x?
NP PSR A CJ N WY
logx® dx  logx* dx
3x° 2x _xz—x_x(x—l)

_3logx_210gx_ logx  logx
Now, f'(x)=0givesx(x - 1) =0=x=0,x =1
Let us consider x =1,as x>0

Hence, for x <1, f’(x) =(—ve)(-ve) =(+ve) >0
and for x> 1, f'(x) =(+ve)(+ve) = (+ve) >0

-~ f’(x) does not change its sign in the intermediate
neighborhood of x = 1

So x =1 is neither the point of maxima or minima.
But f'(x)>0Vx<land x>1

Therefore, f(x) is an increasing function V x€R

19. (c) : For y = 4x? and y = 3x, the point of intersection
of curves are (0,0) and (Z,%)

Therefore, the area enclosed by the above curves is

3/4 3/4
3 4 9
= j GBx—dx?)dx =| 2x* ——x | =Z=A
. 27 3T 32

Again the area of the region enclosed by the curves

y =4x?and y = |3x|

3/4 3 4 P
=2J(3x—4x2)dx=2x P =2X—=A,
. 27 37 32

Therefore, A} : A, =1:2

20. (c) : The given differential equation is

, (dg(x) )_ 2
dt _ dx

dx g(x)
’ 2 ’ 2
o odt_ g o dt gt
de  g(x) g(x) dx  g(x) g(x)
o, _Ldt 15 _ 1
2dx t glx) gx)
dx  g(x) g(x) t 2 dx  dx
The above equation is of type d—y-i-Py =Q
X
&dx
LF.=¢ §& =g(x)

So, solution is zg(x)= J.L gx)dx=x+c
g(x)

= 1g(x)=x+c = t=&
t xX+c
21. (a):Letz=¢® .. argz=0

Also suppose that arg z; = 6, and arg z, = 0,

2n
zZ1Rzy & |argz1 —argzz|=?
2n

2
but z; # z; (if z; = z, then ?’t:o which is not true).

= R is symmetric.

22. (c) : We have, lim & =2

x—=0 X
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min {sin Mx, | x |} ~

= lim
x—0

sin \[ X

= lim [ sin?LxS|x|V7»,x:|

x—0
xflm) =2

s1n\/ mlx
=4 = 4<m<5

x—)O \/_x
= Jiml=2 = [m]

3tan A — tan3 A

tan3A = 5
1-3tan“ A

23. (¢) :--

3tan10°—tan’ 10°
1-3tan”10°

= tan30°= (Putting A = 10°)

1 3tan10°—tan>10°
= —= >
1-3tan” 10°

3

— 1-3tan’10°=+/3(3tan10°— tan> 10°)
6tan?10° = 3(9tan?10° + tan®10°
- 6tan*10°)
= 3tan®10° - 27tan*10° + 33tan?10° = 1
24. (c) : Let 0 be the angle between the line and plane.
b-ii
16 ]17]

= 1+ 9tan®10° -

sin@=

[where5=2?—3JA+21Q,E=3?_2?+5IQ]

— 22

= O=sin!| ==

V646

x=3 -4 z-6
25. (b) : Given line is P A .
5 7

Thus direction ratios are 2, 5, 7 (say ay, by, ¢1).
Given plane is 2x - 5y + 3z = 9. Thus the direction ratios
to the normal to the plane are 2, -5, 3 (say a, by, ¢;)
Since ajay + biby + cic; = 4 - 25 + 21 = 0, therefore
the line is parallel to the plane.

26. (b): Given determinant shows the volume of

parallelopiped made by vectors 4, bandc.

0p 0y O3

] I
B, B, B =|a”b xe‘smg
M Y2 T

V3b|le|

—5  Llal=2]

=[d||b |2 ]|sinZsin = =
3 6
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a+(a+d)+..+(a+2nd)

27. (¢) : Mean x = +nd
2n+1
Xi | x; = x| |x, —x
a nd n2d?
a+d (n-1)d (n - 1)%d%
a+ (n-2)d 2d 4d?
a+(n-1d d d?
a+ nd 0 0
a+((n+1)d 1d d?
a+(n+2)d 2d 44>
a+2nd nd n2d>

2 | x; —x|—2dn( )—n( +1)d

3|y —x =241 +27 + 3. i)z g2 DG+
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N p_ 2 nm+1@n+)
SD. = nz"x" ] _\/ 6(2n+1)

n(n+ l)d2 n(n+1)

€ _ &
144 (Y2 EE
3\ 3 O v
28. (a) : The given expression is IVI E I\/I O RY
rsint 0 20 4000 (£-2)

= \/4sin2 G(Sin2 0+ cos? 0) +2(1+cos (g— 9))

=+/4sin’ 0+2(1+sinB) =—2sinB+2+2sin6

-d

If you have taken any of the exams given below and
3n possess plenty of grey cells, photographic memory
=2 |:as 0e (Tc,—J:|

o \¥’ho can participate

then you are the right candidate for this contest. All
you have to do is write down as many questions (with
all choices) you can remember, neatly on a paper

29. (¢) : In the triangle ABC, where ZC = 0, with name of the exam, your name, address, age,
we have bcosO = a. your photograph and mail them to us.
4
bcosO + b=4 = b= Tooosb 9 The Exams
cos
4cos0 PMT: AlIMS, JIPMER, SRMJEEE .... etc.
a=—-
1+cosH Engineering: VITEEE, UPSEE, AMU, SRMJEEE,
= = i , -K.... etc.
Area (A) = ; ba sind BITSAT, COMED-K
1 4 4cos0 4sin20
=_. . .sin@= 9 The Benefits
2 1+cosO 1+cos® (1+ cos 0)?

Plenty! Each complete question with answer will
dA 2¢c0s20(1+ cos 9)2 +5in20-2(1+ cos0)sin O make you richer by Rs. 100*. More the questions, the
—=4- 1 merrier it will be. We will make you famous by
d® (1+cos6) publishing your name (photo if possible). Also you

d can derive psychological satisfaction from the fact
—=0 = c0s20-(1+cos0)+sin20-sinO = that your questions will benefit thousands of readers.
deo 20-( 0)+sin20-sin®0=0 hat your questi ill benefitth dsofread
= 0520 + cosO =0 = c0s20 = —cosB = cos(T - 0) 0 And Lastly The Pitfalls
N 9=E Don't send incomplete question. Our panel of
3 experts will cross-check your questions. You have to

. . send it within a month of giving the particular exam.
A is maximum when 6 = 7/3 (It cannot be avingthep

minimum, since in the given situation minimum is 0) Mail to : The Editor

30. (b) : Let the edge of the cube be x unit. MTG Learning Media Pvt. Ltd.
Therefore, volume V = x3 and percent error in measuring Plot 99, Sector 44

dx Institutional Area, Gurgaon — 122003(HR)
x= o xX100=k. Tel. :0124-6601200

*Conditions apply

Payment will be made after the MCQs are published.

Kindly note that each question should be complete.
Payment will be made only for complete questions.
Preference will be given to the reader sending the

v
The percent error in measuring volume V = A %100

d_V_ 3x%dx _3dx

14 x3 X maximum complete and correct questions. Other
dv dx conditions apply. The decision of the Editor, MTG shall be
—x100=3—x100=3k finaland binding.

|4 x O®
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RACTICE PAP

J
L IfR(

(@) x> +y*+6x-8y=0
(b) 4x-3y+24=0
(c) x> +y*-8=0

2. Ifthe ratio of the roots of ax? + 2bx + ¢ = 0 is same
as the ratio of the px* + 2qx + r = 0, then

) 0, then z lies on the curve

(d) none of these

2 b
(@ 2-4 (b) ~=4
ac pr ac pr
2 2
(c) b_zq_ (d) none of these

ac pr

3. If Ais 3 order square matrix such that | A | = 2 then
| adj (adj (adj A)) | s
(a) 512

(c) 64

4. Ifthe matrices, A, B, (A + B) are non-singular, then
[A(A + B)"!B]!

(b) 256
(d) none of these

(a) A°lB! (b) B1+A!

(c) BlA! (d) none of these

5. Given a= X , b= b4 and c= , where
y—z zZ—Xx X—y

x, y and z are not all zero, then the value of ab + bc + ca
(@ o (b) 1

(c) -1 (d) none of these

6. Total number of 6-digit numbers that can be

formed, having the property that every succeeding digit
is greater than the preceding digit, is equal to

@ °C; (b)) G (o) °P3  (d) Py

7. The integer which divides the number 1011%° - 1, is
(a) 100 (b) 1000

(c) 10,000 (d) 100,000

8. The sum of all three digit natural numbers, which
are divisible by 7 is

(a) 60363 (b) 70336

(c) 140672 (d) none of these

ER

Exam Dates

OFFLINE : 8th April
ONLINE : 15t & 16th April

®
!

9. Rangeof f(x)=sin

T T
@ o] ® (o]

m T T
@ 53] @ [53)

10. If f(x) is odd function and f(1) = 4, and f(x + 2) =
flx) + f(2) then the value of f(3) is
(@) 6a (b) 0 (¢) 9a

-1 (\/x2 +x+1)is

(d) 3a

1/1-x

Tt

11. lim [cosec —x:I is equal to (where [.]
x—1 2

represents the greatest integer function)

(@ 0 (b) 1
(c) oo (d) does not exist
12. Let g(x) be a polynomial of degree one and f(x) be

glx), x=<0

Ix |sinx . If f(x) is continuous

defined by f(x)={
satisfying f'(1) = f(-1), then g(1) is

(a) (1 +sinl)x+1 (b) (1 -sinl)x+1
(¢) (1-sinl)x-1 (d) (1 +sinl)x -1

13. If f(0) = 0, £ (0) =

y=fff(fix))) atx=0is
(@) 2 (b) 8 () 16

2, then the derivative of

(d) 4

2 2
14. The values of a if the curves x_2+y_=1 and
a

d /3

15. If 3(a + 2c) = 4(b + 3d), then the equation
ax3 + bx? + cx + d = 0 will have

(a) no real solution

(b) at least one real root in (-1, 0)

(c) at least one real root in (0, 1)

(d) none of these

y* = 16x cuts orthogonally

(a) J_rl
2

2 5
b) +—
(b) NE (o =+ 4

Sanjay Singh Mathematics Classes, Chandigarh, Ph : 9888228231, 9216338231
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16. jx5(1+x3)2/3dx:A(1+x3)8/3 +BA+x°)" +¢
then

1
(a) A= (b) A—g s

1
11
45

1 1
(c) A= Y B= S (d) none of these

1 1
17. If J 0 cot 11— x+x%)dx = kj 0 tan"! xdx then ‘N

is equal to

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

18. The curve for which the normal at any point
(x, ) and the line joining origin to that point form an
isosceles triangle with the x-axis as base is

(a) an ellipse

(b) a rectangular hyperbola

(c) acircle (d) none of these

19. The points (g, b), (¢, d) and _kc+la kd'”b) are
k+ k+1

(a) vertices of an equilateral triangle
(b) vertices of an isosceles triangle
(c) vertices of a right angled triangle
(d) collinear

20. The straight line ax + by + ¢ = 0 where abc # 0 will
pass through the first quadrant if

(@) ac>0,bc>0 (b) ac>0and bc <0

(c) bc>0andac>0 (d) ac<0and bc< 0

21. The circles having radii r; and r, intersect
orthogonally. Length of their common chord is

77y Vi1
(a) (b)
2, nnH
nr 211

() 77— (d)
\lrlz + r22 7‘12 + r22

22. Normals AO, AA;, AA, are drawn to parabola
y? = 8x from the point A(h, 0). If triangle OA A, is
equilateral then possible values of h is

(a) 26 (b) 24

(c) 28 (d) none of these

23. A straightline 7 =d+Ab meets the plane 7-7i=0
in P. The position vector of P is

21
1

a-n- a-n

(a) 61+l_7. ab (b) b—F
¥ 7
an-

(c) a—-=—b (d) none of these
b-n

24. If 4, b, ¢ are coplanar vectors, then
ib ¢ i b ¢
@ [b ¢ d|=0 (b) |a-a ab dac|=0
¢ ab b-di bb b
i b @ i b
) |z ¢b ccl=6 @) |a-b ada ac|=0
b-a bc bb ¢a ¢ ¢b

25. If the letters of the word ‘REGULATIONS be
arranged at random, then the probability that there will
be exactly 4 letters between the R and the E is

?c, 6! . °C5 612!
@ = ® =7
9 9
P, 612! C, 612141
d 4—
© = @ —

26. Letz=x + iy be a complex numbers where x and y
are integers. Then area of the rectangle whose vertices
are roots of zz°> + zz> = 738 is

(a) 80 (b) 48 (c) 56 (d) 96

27. In a hurdle race, a runner has probability p of
jumping over a specific hurdle. Given that in 5 trails, the
runner succeeded 3 times, the conditional probability
that the runner had succeeded in the first trial is
(a) 3/5 (b) 2/5 (c) 1/5 (d) 4/5
28. The points of intersection of the two ellipses

x> +2y? - 6x - 12y + 23 =0 and

4x? + 2y* - 20x - 12y + 35 = 0.
(a) lie on a circle centred at (8/3, 3) and of radius

L[
3V2
(b) lie on a circle centred at (-8/3, 3) and of radius
L[
3V 2
. . .1 |47
(c) lie on a circle centred at (8, 9) and of radius W

(d) are not cyclic

29. Equation of a plane which passes through the
x-1 y-2 z-3
1 2

2 .
and at greatest distance from the

point of intersection of lines and

x=3 y-1 z-
1 2

origin is

(a) 7x+2y+4z=>54

() 3x+4y+5z=49

(b) 4x+ 3y +5z=150
(d) x+y+z=12
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sin”! (sinx), x>0
i
30. If f(x)= > x=0,then

cos_l(cos x), x<0

(a) x =0 is a point of maxima

(b) x =0 is a point of minima

(¢) x =0 is point of intersection

(d) none of these

31. Ifthe angle of intersection of the circles x> + y? + x
+y=0and x* + y2 + x - y = 0 is 0, then equation of the
line passing through (1, 2) and making an angle 0 with

the y-axis is
(@ x=1 (b) y=2
(c) x+y=3 (d) x-y=3

32. If f(n)= 2 2 " Cj)(j Ck) the value of f(6)

k=1 j=k
(a) 660 !
(©) 670

33. Let f be a continuous and differentiable function

(b) 665
(d) none of these

in (a, b), lim f(x)—>e and lim f(x)——. If
x—a’ x—b
f'(x) + f2(x) = -1 fora<x < b, then

(@) b-a<m b) b-a=2m
(c) b-a=m (d) none of these
34. If tan34 _ a, then Slfl oA is equal to
tan A sin
2a 02 o4 o
(@) a+l () a—1 (©) a+l @ a-1

2
35. The value of J: [log, x]d(log, x) (where [.]

denotes greatest integer function) is
(a) 2log,m (b) log,m
() 1 (d o

SOLUTIONS
1. (a):Let z=x+ iy. Then

z—-8i x+(y—8)i (x+(y—8)i)(x+6—iy)
Z+6 (x+6)+iy B

(x+6)2 + y2

(x2+6x+y2—8y)+i(xy—8x+6y—48—xy)

(x -+-6)2 + y2

= Re(z l)zO = x> +y2+6x-8y=0
z+6
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2. (c) : Let roots of the equation ax? + 2bx + ¢ = 0 are
o and B and roots of the equation px> + 2gx + r =0
are y and d.

Given, o Y = Q—E
B o Yy 8
o+p of 2 : v q2
D S v S i i
p p
3. (b): We know that |adj(adj A)| = |A|(n 12
= |adj(adj (adj A))| = [adj A|" - D* = |4 - D’
=28 =256
4. (b):[A(A +B)'B]"! = B((A + By )1A!

= B(A + B)A™! [ (A )1 =A4]
=B'A+DA1=B1I+IA1=B1+ A"
5. ():a=x/(y-2) = x-ay+az=0
b=y/(z-x) = bx+y-bz=0
c=zlx-y) = -cx+cy+z=0
As x, y, z are not all zero, thus the above system has a
non-trivial solution
1 —-a a
A=lb 1

- ¢ 1

-b|=0=>1+ab+bc+ca=0

6. (a):x; <Xy < x3<x4<X5< Xg, when the number
1S X1XpX3X4X5X¢

Clearly, no digit can be zero.

Also, all the digits are distinct. So, let us first select
six digits from the list of digits 1, 2, 3,4, 5, 6,7, 8,9
which can be done in °Cg ways.

After selecting these digits, they can be put only in
one order.

Thus, total number of such numbers = °C¢ x 1 = °C;

7. (¢): (1 +100)°0 =1 + 100-100
100-99

100-99-98
+——2.(100)? +&(100)3 Fo
1-2 -
= (101)100 -1
~100-100| 1419099 100:99-98 o\ .
1-2 1-2-3

From above it is clear that

(101)190 _ 1 is divisible by (100)? = 10,000

8. (b):The sequence of three-digit numbers which
are divisible by 7 are 105, 112, 119, ...., 994.

Clearly, it is an A.P. with first term a = 105 and common
difference d = 7



Let there be n terms in this sequence. Then, a, = 994
= a+(n-1)d=9%
= 105+ (n-1)x7=994 = n=128

128

Required sum = g[a1 +a,]===1105+994]=70336

9. (c) : For domain point of view, 0 < X+x+1<1,

3
but X +x+13° = §S\/x2+x+1S1
4
T 1, T
= ESsin Y x2+x+1)SE

10. (d): Put x = -1 in flx + 2) = f(x) + f(2)
= fl1) =f-1) + f2) = f(1) =-f(1) +A2)
= fl2) =

Nowputx=1=f(3)=f(1) + f2) =a+ 2a=3a

11. (b):
Limit = 1

12. (b): f(0")= lim lesmx 1

x—0"

f(07) = g(0) =1
Let g(x) =ax+ b
= b=1= gx)=ax+1

For x > 0, f'(x) = esinx () l:cosxln(| x|)+ smx:|
x

X
cosec 7 —1 when x —1

f’(1) = 1[0 + sinl] = sinl

f(-1)=-a+1 = a=1-sinl
g(l)=(1-sinl)x +1
13. (¢) : y'(0) = f/(f (F (f0))) f/(f (o)) f/(f (x))f (%)

= y(0) = f(F (F (R0)))) £7(f ((0))) £ (f(0)) f(0)
=f/(F(f(00)) £7(f(0)) £7(0) £7(0)
=f'(f0)) £7(0) £°(0) £(0)

=£7(0) £(0) f/(0) f7(0) = (f(0))* = 2* = 16

2 2
14. (b) : The two curves are —2+y7 =1 .. (i)
and y* = 16x ¢ .. (ii)

Diff. (i), we get dy/dx = —4x/(a%y) =
Diff. (ii), we get dy/dx = 16/(3y?) = m,
The two curves cut orthogonally
mim, = -1
= [-4x/(a’y)] [16/(3y*)] = -1 = 64x = 3a%y?
= 64x = 3a%16x [using (ii)]

= a’=4/3=a=1%

o

4 2
15. (b): Let f(x)=% %+%+dx which is

continuous and differentiable.

b

f(O Of( 1) = Z—§+E—d

=i(a+2c)—§(b+3d):0

So, according to Rolle’s theorem, there exist at least
one root of f'(x) = 0 in (-1, 0).

16. (b): Let I = JX5(1+x3)2/3dx
Let1+x3=t2and 3x2dx=2tdt

. Jx5(1+x3)2/3dx _[x 1+ 2 d
:J(tz _1)(t2)2/3gtdt:g.’.(t2 _l)t7/3dt

3 3

2 2(3 3
:_J(t13/3_t7/3)dt=— —t16/3—_t10/3 e

3 316 10

1 1
:§(1+x3)8/3—g(1+x3)5/3+c

1 1
17. (b): JOcot_l(l—x-kxz)dx:jotan_l( ! 2de
I-x+x
- [ et (220 g,
0 1-x(1—x)
= J Oltan_1 xdx +J ;tan_1 1-x)dx

ol 1 ol
—jotan xdx+jotan [1—(1—x)]dx—2.[0tan xdx

= A=2
18. (b): It is given that the y,
triangle OPG is an isosceles
triangle. (x y)P
Therefore,
OM = MG = subnormal Normal
d Y
= xzyd—y = xdx = ydy 5 i o
* <>
Sub normal

On integration, we get

_ )/2 =C
which is a rectangular hyperbola.

19. (d): The given points are collinear because the
. kc+la kd+1b
point ,
k+1  k+!
(¢, d) in the ratio of k : L.

) divides the points (a, b) and
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20. (d): If the line cut x and y-axis at A and B then

oo e )

Line will pass through the first quadrant if

—£>0and —£>O = ac<0and bc <0
a

21. (d) :Let AABIBZ =0
= AD = rysin® and AD = r, cosO

A
1 1
= AD2 —2+—2 =1
non j (1
___Nh
= Ab= [2 2 B, D B,
n+n
211y

Thus length of common chord = —=—=

i+
22. (c) : Let A, = (21,2, 4t), A, = (21,2, -41))
Clearly, ZAIOA =m/6 Ya

2 1 A
= Z=— = =23 !
NG
Equation of normal at A, is > x
y = —tix + 4ty + 287 © Al )
= h=4+ 2t12
A2

=4+ 212 =28

23. (c) : The straight line F=d+Ab meets the plane
7-#i=0 in P for which A is given by

@+Ab)7i=0 = A=—on
b-n
.. dh-
Thus, the position vector of Pis ¥=a _Fb
-
[Putting the value of A in 7 =d+Ab |

24. (b): Since @, b and ¢ are coplanar, there exists
(x, ¥, z not all zero) such that
xd+yb+zE=0 . (i)
Multiply by Gandb scalarly, we get
x(@-a)+ y(@-b)+z@@-c)=0 ... (i)
and x(b-a@)+y(b-b)+2z(b-¢)=0
Eliminating x, y and z from (i), (ii) and (iii), we get

a b c

-a €=0

S S
SRl

S Q)
o)

S Sl
INY
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25. (c) : Total number of ways of arranging 11 letters

=(11)! . (@)
Selection of 4 letters to be placed between R and E
from remaining 9 = °C,.
These 4 letters can be permuted in 4! ways.
Now permutation of (R eeee F) eeeee=¢!
4letters 5 letters
R and E can be interchanged in 2! ways
Number of favourable ways = °C, - 6! - 2! 4! ... (ii)
C,61214!
Hence, the required probability is —m
26. (a) : We have 7Z0+72° =738

= 27Z(zZ*+2°)=738

= (2 +)[(x-iy)? + (x +iy)?] = 738

= (2% + y?)(2x* - 2y%) = 738

= x*-y*=369 VA

= 4> 369 B—5+4z‘ 5+ 4i

= |x[24 P > x
Letustryx=+5 c D
= 625-369 = y! 5-4i | 5-4i
= y=14 4

Thus, roots of 2Z° +Zz° =738 are +5 + 4i.
Area of the rectangle ABCD whose vertices are
+5 + 47 is (10) (8) = 80
27. (a) : Let A denote the event that the runner succeeds
exactly 3 times out of five and B denote the event that
the runner succeeds on the first trial.
P(BNA)
P(A)

But P(B N A) = P (succeeding in the first trial and
exactly twice in other four trials)

= p(*Cyp*(1 - p)*) = 6p°(1 - p)?
And P(A) =°C3p* (1 - p)? = 10p3(1 - p)?
6p°(1-p)° _3
10p°1-py 3
28. (a) : Equation of any curve passing through the

P(B|A)=

Thus, P(B|A)=

intersection of the given ellipses is given by
4x? + 2y* - 20x - 12y + 35
+ A +2y? - 6x - 12y +23) =0
which represents a circle if
4+A=2+2"0 = A=2
and the equation of the circle is thus,
6x% + 6y* - 32x - 36y + 81 =0
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16 81
= x2+y2—(?)x—6y+?=0

Centre of the circle is (8/3, 3)

2
1
and the radius is (2) +(3)? —%

_ [128+162-243 _1 [47
18 3V 2

29. (b) : Any point on the first line is P(3A + 1, A + 2,
22 + 3) and on the second line is Q(u + 3, 2u + 1,
3W + 2). P and Q represent the same point if A = u
=1 and the point of intersection of the given lines is
P(4, 3, 5). The planes given in (a), (b), (c) and (d) all
pass through P, the plane at greatest distance is one
which is at a distance equal to OP from the origin.
So the distance of the plane from the origin is

V42 +3%2 452 =50

which is satisfied by the plane is 4x + 3y + 5z = 50.
30. (a) : f(0) = m/2, f(0*) = 0, f(07) = 0.
Hence, x = 0 is the point of maxima.

31. (b): Let A and B be the centres and r; and r, the
radii of the two circles, then

1 1
2 2 2 —+—-1
i +1r, —AB
cos@=-1—2 =—2 2 =0
NCIING)
0 =m/2

Required line is parallel to the x-axis and since it passes
through (1, 2), its equation will be y = 2.

32. (b): f=Y,("C)UC)+ Y, ("CHIC) +..

J= j=2

+ 3, ("CHUC,+("CH("C,)
j=n—1
= ("C)('C)) + ("Cy)(’Cy +2Cy) + ("C3)(CCy + 3G +3Cy)
+ ..+ ("C(M"Cy +"Cy + ... + "C,)
=("CR-1)+ ("C))(2%2 - 1) + ("C3)(23 - 1) + ...
+"C, (2" - 1)
={2+D"-1}-{Q+1)"-1}=3"-2"
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33. (b) : We have, f'(x) + f2(x) > -1

N L;C)+120 for x € (a, b) )
1+ /“(x)

i(tan—l f(x)+x)=ﬂ+1zo ((from (i))

dx 1+(f (%))

= h(x) = tan"! f(x) + x, is a non-decreasing function
in the interval (a, b).

= lim h(x)< lim h(x)
x—a x—b

= lim (tan™} f(x)+x)< lim (tan™! f(x)+x)
x—a’ x—b

T T
= —+as<-—+b
2 2

Hence,b-a=2m

tan3A
=a

34. (b) : Given,
tan A

3tanA—tan’ A _
tanA(1—3tan2 A) -

= 3 - tan’A = a - 3a tan’A
= tan?4A(3a-1)=a-3

= tanA=% a-3
3a—1
sin3A  3sinA—4sin° A
Now, =
sin A sinA
-3
=3—4sinf A=3—4| 2
4(a—1)
_3a-3-a+3  2a
(a-1) (a-1)

35. (b): Let log.x =t
log, 7:2
I= | [ogye'ldt
1
log, i
= I= J. (tlog, e]dt
1

log, m 2log,
= [ odt+ [ 1dt=log,m
1 log,

& @



CATEGORY-I (Q. 1 to Q. 50)

Only one answer is correct. Correct answer will fetch full
marks 1. Incorrect answer or any combination of more than
one answer will fetch -2 marks. No answer will fetch 0 marks.

.- ST
1. The principal value of sin ! [tan (_I ):| is

T T i T

() 1 (b) 2 () 5 (d) 5
—-x
1+ x)?
(a) 12 (b) 15 (¢) =15 (d) none of these
3. Letf:N— Rbesuchthatf(l)=1and

FM)+2f2)+3f(3) + ... + nf(n) =n(n + 1) f(n),
forallne N,n>2,where Nisthesetofnaturalnumbers
and R is the set of real numbers. Then the value of
f(500) is
(a) 1000 (b) 500 (c) 1/500 (d) 1/1000

2. The coefficient of x” in is

/2 /2
4. If I} = j xsinx dx and I, = J xcosx dx, then

0 0
which one of the following is true?
(@ I, =1, b) I, +1,=0

T T
(C) 112512 (d) Il+12 25

5. If the ratio of the sums of m and n terms of an A.P.

is m? : n%, then the ratio of its m™ and n'h terms is
given by
@ Cm+1):2n+1)Dd) 2m-1):2n-1)
(c) m:n dm-1:n-1
6. The domain of the function f(x)= lozgz(—x+3) is
x“+3x+2
(a) R -{-1, -2} (b) R - {-1, -2, 0}

(©) (=3, -1) U (-1, ) (d) (=3, ) - {-1, -2}

7. There are 8 lamps in a hall. Each one of them can be
switched on independently. The number of ways in
which the hall can be illuminated is

PRACTICE PAPER 2018

10.

11.

12.

13.

Exam on

22nd April
2018

(a) 8! (b) 16 (c) 255 (d) 28
11
If A= [1 1:|, then A% is equal to

(a) 100 A (b) 222 A (c) 2190 A(d) 99 A

__ 1 dy _
If y= o , then o
—(1+2x)
(@) y*(1 + 2x) (b) }’—2
© v (@ B2

Numbers 1, 2, 3, ..., 2n (n € N) are printed on 2#n
cards. The probability of drawing a number r is
proportional to r. Then the probability of drawing
an even number in one draw is

@ 22 2L gL @ 2
n+3 n+3 2 2n+1
Area bounded by y = log(x - 2), x-axisand x =4 is
(a) 2log2 + 1 (b) log2 -1
(c) log2 +1 (d) 2log2 -1

We define a binary relation ~ on the set of all
3 x 3 real matrices as A ~ B if and only if there exist
invertible matrices P and Q such that B = PAQ™L.
The binary relation ~ is

(a) neither reflexive nor symmetric

(b) reflexive and symmetric but not transitive

(c) symmetric and transitive but not reflexive
(d) an equivalence relation

If P(x) is a polynomial of degree less than or equal
to 2 and S is the set of all such polynomials so that
P(0)=0,P(1) =1, and P’(x) > 0 Vxe [0,1], then
(@ S=¢

b) S=ax+ (1 -a)x®V ae (0,2)

() S=ax+ (1 -a)x2V ae (0,0)

(d S=ax+ (1 -a)x?>Vae (0,1)
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14.

15.

16.

17.

18.

19.

20.

21.

64

(a) é tlog(l-x)  (b) ﬁ +log(1+x)

(c) —L+log(1+x) (d) none of these
1+x

1 0 O
If A=|0 1 0 [ andIis the unit matrix of order
a b -1
3, then A% + 2A* + 4A% is equal to
(a) 7A®  (b) 7A7  (c) 8I  (d) 6I
The co - efficient of x* in the expansion of ﬂ is
e
25 24 4 5
(a) 2 (b) 2 (c) > (d) 1
1 00 1 00
IfA={x 1 OlandI=[0 1 0f then
x x 1 0 01
A3 - 3A% + 3A is equal to
(a) 31 (b) I () -I (d)-21I
1 1 1
Thesumof ———+———+..... s

1.2 23 34 45
(b) log(4e)

(d) log (é)
e

sin(ot + )
sin( + 8)| =
sin(y + 0)

b) 1

(a) log(2e)
() log(%)
e
sino. coso
sinf3
siny
(@) 0

(c) 1 + sinosinPsiny
(d) 1 - (sinot - sinfB)(sinP - siny)(siny - sinot)

cosf

cosy

The general solution of sinx—cosx = V2, for any
integer ‘7’ is

(a) 2mc+3%c ) nt (¢)2n+ 1)m (d) 2nm

If n is a natural number, then

3
(@) 1P +2% 4. +n2<n?

3
®b) 2 +2%+..... +n2=%
() 12+2%2+ ... +n2>nd

3
(d) 12+2% 4., +n2>%
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

If * is the operation defined by a * b = a® for
a,b e N, then (2*3) *2 is equal to

(a) 81 (b) 512 (c) 216 (d) 64
Thesumof£+i+£+ ......... to oo is

3! 51 71
(a) e (b) el (c) 2¢  (d) 2e!

If A and B are mutually exclusive events such that
P(A) =0.25, P(B) = 0.4, then P(A° M B) is equal to
(a) 0.45 (b) 0.55 (c) 0.9 (d) 0.35

Five horses are in race. Mr. A select two of the horse

at random and bets on them. The probability that
Mr. A selected the winning horse is

@2 ®»: ©2 @:
5 5 5 5
If @ is an imaginary cube root of unity, then the
1 o 1-o
valueof [ 1 1+ is
1 o o’

(a) -4 (b) -4 (c) w* (d) 4

The matrix product satisfies [5 6 2]- AT=[4817 8],
where AT denotes the transpose of the matrix A.
Then the order of the matrix A equals to

(@) 1x2 (b)5x1 (¢c)3x5(d)5x3

The solution set of the inequation cos™! x < sin~lx is

1
(@) [-1, 1] (b) [%,1]@ 0,1] @ (ﬁ,l]

If n is a positive integer, then n3 + 27 is divisible by

(a) 15 (b) 3 (c) 2 (d) 6
The value of cot™1 9 + cosec™! —— s
(@ mn2 OB)W4s4 (c)n/3 (dn
4
The value of ﬂ x—1|dx is
5 0
() 7 (b) 5 (c) 4 (d) 1
2 g4 56
The sum of the series 1+ —+—+—+... to o is
21 4! 6!
(a) e (b) €

© %(é —e ) (d) %(2 +e?)

Find which function does not obey mean value
theorem in [0, 1].



34.

35.

36.

37.

38.

39.

40.

41.

42,

(a) flx) = |«| (b) flx) = x|x|
smXx 20
© f(x)=1 «x xF (d) none of these
1,x=0

If the events A and B are independent and if

P(A%) = %, P(B°) = % then P(A M B) is equal to
® 2 @2 @ =
21 21 21

Find the coefficient independent of x in the

4
(a) Z

9
expansion of (1+ x+2x°) 3 x* - 1
2 3x

@2 ®L o2 @l

54 54 54 54
A sphere increases its volume at the rate of 7 cc/s.
The rate at which its surface area increases when the
radius is 1 cm is

(a) 2m sq. cm/s

(c) 3n sq. cm/s
2

(b) m sq. cm/s
(d) g sq. cm/s

1 o 3
If P=|1 3 3|isadjointofa3 x 3 matrix A and
2 4 4
|A| = 4, then o is equal to
(a) 11 (b) 5 (c) 0 (d) 4
/4 /4
If I, = j sin? xdx and I, = j cos” xdx, then
0 0
@ L =L, () [ <,(c) I,>L,(d) I,=1, + n/4
If {oc P ] is to be square root of the two rowed
Y -o

unit matrix, then o, B and y should satisfy the
relation

(@ 1+o?+Py=0
() 1-0?+PBy=0

(b)1-02-Py=0
d1+02-By=0

If \/;zcos_1 x,then it satisfies the differential

2
equation (1— xz)d—y - xd_y =, where cisequal to

dx?  dx
(a) 0 (b) 3 (c) 1 (d) 2
2 =2 -4
If p=|-1 3 4 |,then P°equals
1 -2 -3
(a) P (b) 2P (c) =P (d) -2P

If m and n denote respectively the order and degree
of a differential equation

43.

44.

45.

46.

47.

48.

49.

50.

7/5
6 2
a+(d_y) :bd_y
dx dx®

then the value of (m, n) will be
(@) (1,7) (b) (1,6) (c) (2,5) (d) (2,6)

If o, B3, ¥ are cube roots of unity then the value of

e e20c (e3oc_1)

PP (e3B—1)
eV e (637—1)

(@-2 ®-1 (0 (d) 1

The general solution of differential equation
2

y_ e  +e7 is

dx* 1

(a) 4e¥ +e*+cx+c, (b) " e _e X4 ¢

1 1
(c) " e +e*+cx+c, (d) " & —er+ex+c,

Solution of the differential equation xdy - ydx = 0
represents a
(a) parabola
(c) hyperbola

Five dice are tossed. What is the probability that the
five numbers shown will be different?

5 5 5 5
(b) E (o) E (d) a

(b) circle
(d) straight line

(a) a

If d,b,¢ are the position vectors of the vertices of
an equilateral triangle whose orthocentre is at the
origin, then

(a) d+b+c=0 (b) a2 =b2+¢2

(c) G+b=¢ (d) None of these

If Jd—x = 1 tan " (btanx)+c then,ab=
cos2x+3sin’x 4

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

f(x) = x + |x| is continuous for
(a) x € (-0, 20) (b) x € (~o0, o) - {0}
() onlyx>0 (d) no value of x

Let P be the set of all non-singular matrices of order
3 over R and Q be the set of all orthogonal matrices
of order 3 over R. Then

(a) P is proper subset of Q

(b) Q is proper subset of P

(c) Neither P is proper subset of Q nor Q is proper

subset of P
(d) Pn Q = ¢, the void set
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CATEGORY-II (Q. 51 to Q. 65)

Only one answer is correct. Correct answer will fetch full
marks 2. Incorrect answer or any combination of more than
one answer will fetch -2 marks. No answer will fetch 0 marks.

51.

52.

53.

54.

55.

56.

57.

58.

@

Let the co-efficients of powers of x in the 2"d, 3rd
and 4 terms in the expansion of (1 + x)", where n
is a positive integer, be in arithmetic progression.
The sum of the co-efficients of odd powers of x in
the expansion is
(a) 32 (b) 64 (c) 128

k

27 2T

¢ cos? —sm? _ 1 0
. 2T 21 0 1
sin— cos—
3
Then the least value of k equals (k # 0)
(a) 1 (b) 2 (-1 (d)3
2

yoo, X
If _[e_t dt+ J- sin?tdt =0, then & atx=y=11is

0 0 dx
(b) - e sin?1
(d) none of these

(d) 256

(a) sin?1
(c) —2e sin?1

If the roots of ax* + bx + ¢ = 0 are of the form
m

m+1
and ——, then the value of (a + b + ¢)?is
m

m—1
(a) b2 - 2ac (b) 2b2 - ac
(c) b* - 4dac (d) 2(b?* - 2ac)

11 1 1
39.927 .p781.81243 . oo —

@ O @
The system of linear equations x, + 2x, + x; = 3,
2x, +3x,+x,=3 and 3x, + 5x, + 2x,=1, has

(a) infinite number of solutions

(b) exactly three solutions

(c) a unique solution (d) no solution

(d) none of these

T

2 COS—

X , Xx#0

x » X€R thenfis
0 , x=0

(a) differentiable at both x = 0 and x = 2

(b) differentiable at x = 0 but not differentiable at
x=2

(c) not differentiable at x = 0, but differentiable
atx=2

(d) differentiable at neither x = 0 nor x = 2.

Let f(x)=

An open cylindrical can has to be made with
100 m? of tin. If its volume is maximum, the ratio of
its base radius and the height is

(@ 1:1 (b)2:1 (¢c)1:3 (d) \/5;1
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59.

60.

61.

62.

63.

64.

65.

1 141
The value of 1+ —+——+

32 1-2 34
1
3
(a) (—)3
2
1

(c) (E )6
2

The function f(x)=
increasing when
(@QA>1 B)A>4 (¢c) A<l (d)A<4
e
dx
The value of J 5 =
1 6x(logx)” +7x(log x)+2x

(@) log, (135) (b) log, (g)

(©) log, (%) (@ Llog, (g)

A body travels a distance s in ¢ seconds. It starts
from rest and end at rest. In the first part of the
journey it moves with uniform acceleration a and
in the second part with constant retardation r. Then
the value of ¢ is given by

(a) zs(l+l) b) -2

o' 11

a r
(©) zs(1+1) () 2s@+7)
a r

Let Sy be the sum of an infinite G.P. series whose

1-4-7 1
1-2-336
1

53
o)

(d) none of these

Asinx+6cosx . ]
—— is monotonic
2sinx+3cosx

first term is K and common ratio is (K >0).

K K+1
(-

Then the value of z
K=1 °K

(b) log,2 -1
(c) 1-1log,2 (d) 1 -log4

d ( .2 ( l—xJ)
— sin” cot o =
dx 1+x

@-3 -1 @1

is equal to

(a) log4

1
2

Let A and B any two events. Which one of the
following statements is always true?

(a) P(A’/B) = P(A/B) (b) P(A’/B) = P(B’/A)

(c) P(A’/B) =1 - P(A/B)

(d) P(A’/B) =1 - P(A/B’)



CATEGORY-IIl (Q. 66 TO Q. 75)

One or more answer(s) is (are) correct. Correct answer(s)
will fetch full marks 2. Any combination containing one or
more incorrect answer will fetch 0 marks. Also no answer will
fetch 0 marks. If all correct answers are not marked and also
no incorrect answer is marked then score = 2 x number of
correct answers marked =+ actual number of correct answers.

1 B
66. 1f [4(3-2x)72 (;’_%)3 dx :3(§+§x )Y p
+2x o —-2Xx

(B and vy are prime nos.) ,then
(a) o, B, yarein G.P. (b) o, B, y are in H.P.
(c) a, B, yarein A.P. (d) o =Py

|x-3], x21

67. The function f(x)=1,2 35 13 is
22422 k<l
4 2 4
(a) continuous at x = 1
(b) differentiable at x = 1
(c) continuous at x = 3
(d) differentiable at x = 3

68. The area of the region bounded by the curve y = e*
and linesx=0and y = eis

(b) Jln(e+1—y) dy
1

(a) e-1

1 X
(c) e—_[ex dx (d) jlny dy
0 1
69.If A and B are independent events such that
0<P(A)<1,0<P(B) <1then
(a) A, B are mutually exclusive
(b) A and B’ are independent
(c) A” and B’ are independent
(d) P(A|B) + P(A’|B) =1

70. If A2-3A +2I =0, then A =
I b) 21 3 2
(a) (b) () L 0

tan®+sec6—1

3 1
2]

71, ————=
tan® —secO+1
1-sin® i
X sin ) 1+sin©
cosO cosO
cosO cos0
(©) 5 (d) X
1-sin® 1+sin0
(1 + 12)(x —1)dx
72, I *_x

j();+;2)\/(x4 )t P a?)

= sec”! {f(x)} + ¢ then

(a) Maximum value of f{x) = - 2
(b) Minimum value of f(x) = 2
(c) f(0) is not defined

(d) fim) < fle)

73. If zis a point on the circle [z -1| = 1, then arg z =

(a) arg |z - 1| (b) %arg (z—1)

(c) arg (22 - 2) (d) %arg (22 -2)

74. For which of the following values of m, is the area
bounded by the curves y = x - x? and y = mx equals
9/22
(a) -4 (b) -2

75. 2"P is equal to
@ (n+1)(n+2)..02n)
(b) 2" [1-3-5...(2n - 1)]
(c) (2)-(6)-(10) ... (4n - 2)
(d) n! (*"C,)

1. (d): sin”! [tan (—S—R)] —gin! (_ tan (5_11: ))
4 4
=—sin”! (tan (TC + E)] =—sin”! (tanz): —sin”' (1) = L
4 4 2

(c) 2 (d) 4

2. (c)
3. (d):f(1) +2f(2) + 3f(3) + ... + nf(n)
=nn+1)f(n) forn=2 . (1)

Putting n = n + 1, we get

f) +22) +3f3) + .. +nf(n) + (n+1) f(n+1)

=m+1)n+2)f(n+1) ...(if)

{H-=m+Dfrn+1)=mn+1n+2)f(n+1)
-n(n+1)f(n)

= f(n+1l)=m+2)f(n+1)-nf(n)

= n+1)f(n+1)=nf(n)

= 2f(2)=3f(3)=4f(4) ... = nf (n)

From (i),

f)+ nf (n)+nf (n) +nf(n)+....+nf (n)=n(n+1) f(n)

(n—1) times
= 1+m-nfm)=nn+1)f(n)=>2nf(n) =1

1 1
f(”)—zﬁf(wo)—m

4. (d) 5. (b) 6. (d)

7. (c)

11
8. (b):Since, A =[ :|
11

TR LERY L I 1 LA
oW AT 1l 1| T2 2l T 1T

Again, A3 = A x A2 = A x 2A = 2A%? =22A
Similarly, Al00 — 299 4
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9. (¢ 10. (d) 11. (d)
12. (d): ()~ IAI ' = (ADI "L = AU V) = Al = A

A =JAI!, where I and I ~! are invertible matrices
= Relation is reflexive
(ii) Let P and Q be invertible matrices

P -1 and Q! are also invertible
Now, if B = PAQ~! then BQ = (PAQ"1)Q = PAI = PA
= PUBQ) =P'(PA)=IA=A = PI'BQ)'=4A
= Relation is symmetric as P~! and Q7! both are
invertible.
(iii) Let A ~Band B~ C
i.e., B=PAQ'and C=XBY !

C=X(PAQ )Y =(XP)A(Q'Y 1) = (XP)A(YQ)™
= A ~C = Relation is transitive also.
Hence, relation is equivalence.

13. (b)

14. (a) : The given series is

X"+ x x
2 3 4 5

2 3 4
x* x x
=2+ +x*+ x4 ... to oo —(—+—+—+....)

2 3 4
2 2 2
+ —

=x—+x+log(1—x)=x XX +log(1—x)

1-x
=L+loge(1—x)

1-x

1 0 O 0 1 0

15. (a): A2=|0 1 oflo 1 o]=[0o 1

a b -1fla b -1 00

= A2=A*=AS=A8=1]
Now, A% +24% +44°

1 0 0 2 00 4 0 0 7 0 0
=0 1 o|+|o 2 of+|0o 4 ol|=[o 7 o0|=74
0 0 1 0 0 2 0 0 4 0 0 7
(1—3x+x2)
16. (a): ————— 2= (1 - 3x + x¥)e™*
e
2 3 4
x° x7  x
=(1—3x+x2)(1—x+———+—— ......... tooo)
20 31 4!
Thus the co - efficient of x* is
1,3, 1 1.1 1_ 125
21 31 4! 2 2 24 24 24
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17. (b)

1 1 1 1
18. (d): ———+———+....toeo

12 23 34 45

2-1 3-2 4-3 5-4 ¢
_ _ - 000
12 23 34 45
1 1. 1 1 1 1 1
=l === —+ e to oo
2 2 3 3 4 4 5

RO RIS
2 3 4 5
=1-2[1-log 2] [ loge2=1—(l—l+l—l+....tooo):|

=-1+2log2 =log4 - log,e = log, (é)

e
sino, coso. sin(ol+d)
19. (a): [sin cosP sin(B+9)
siny cosy sin(y+0)
sina coso. sinolcosd+ cososind
=[sinB cosP sinBcosd+cosPsind
siny cosy sinycosd+ cosysind
sin0, cosol sino sin0, cosOl cosO.
=cosO[sinB cosP sinB|+sind|sinfl cosP cosP
siny cosy siny siny cosy cosYy

=0+0[-- C,=Cyand C,=C;in1*and 27 determinant]
20. (a)
21. (d): 12 + 22 + 32 + ... +n

1
n(n+1)2n+1) n(n+1) n+2) nnn n
= = > >
6 3 3 3

1
|: n+1>nandn+5>n:|

22. (d): We have, a * b = a?
2#3)%2=(23)*2=8%2=82=64

2+4+ + t
23. (b) 3 5 gy T (0]
3-1 5-1 7-1
— + + + s to oo
3! 5! 7!
1 1 1 1 1 1 1 -1
=1 + —t——— 4+ ———+........ too=c¢

120 31 41 50 6! 7
24. (d): P(A°" BY) = P((A U B)) =1- P(A U B)
=1-[P(A) + P(B)] ' A and B are mutually exclusive]
=1-(0.25+0.40) =1 - 0.65 = 0.35



1 4
C,x°C, 4
25. (c):P(A)=%=—=
C, 10

Ul N

26. (b)
27.(d):[562],,,AT=[48178],,
(Ix3)x(pxgq)givesl x5

s p=3andg=5

Thus AT is of order 3 x 5

= Aisof order 5 x 3

1 1

i _ _ _ i
28. (d):E—sin x<sin"! x = sin x>z

—T _ T T _ b 1
But,— <sin ly<™ = Zcsinlx<—=xe —,1
2 2 4 2

V2

29. (b): Let P(n) = n® + 2n

Now, P(1) = 13 + 2 - 1 = 3 is divisible by 3

P(2) = 23 + 2 - 2 = 12 is divisible by 3

P(3) =33 +2- 3 = 33 is divisible by 3

In this way we can say n + 2n is always divisible by
3fornel

_ _1V41
cot 19+cosec 1=

30. (b):
4 JaT
=cot 9+tan — =tan ~—+tan — 4
5 9 5
A
141 _
—tan~!| -2 —tan'2 —tanl1=2
I-—X— 1 4
4 1 4
31. (b): [ |x=1|dx = [(@=x)dx+ [ (x—Ddx
0 0 1
1 4
2 2
o2 [ et
2 1o 2 1
=—4+44-—=5
2 2
32. (d) 33. (d)

34. (c) : Given that P(A°) = % = P(A) = %

2 5

dPB) =2 = pB) = 2

and P(B°) - (B) -

Now P(A A B) = P(A) - P(B) = ~x> = >

ow = . = —X—= —
3777 0

35. (d)
36. (a) : Let the volume of the sphere be V.
3 = d_V = é TT- 37-2 ﬂ

Vzéﬂ:r
3 dt 3 dt

Given that ii_‘t/ =T cc/sec

4 2 dr .
n=—m-3r"— —_—=— e ()
Let S be the surface area of the sphere.

8nr 2w
S=dn? = B _ggdr 8 _2m

dr 1

i (by ()
or (ﬁ) =27 sq. cm/ sec [ r=1cm]
dt r=1 ’
1 o 3
37.(a) : Given P=|1 3 3
2 4 4

|P| = 1(12 - 12) — ol(4 - 6) + 3(4 - 6) = 20. - 6
We know that det(adjA) = (det A)"!
200-6=431=16=200=22= =11

E
4

38.(b): I} = jsinz xdx 1is the area of curve bounded
0 Y

between y = sin’x, x-axis, x = 0

and x = /4

I, = cos® xdx

O —un |3

is the area of curve bounded between
y = cos’x, x-axis, x = 0 and x = 7/4
From figure, area under I, is greater than area under I,.

39. (b): 40. (d)

2 2 42 2 -4
41. (a): p>=[-1 3 4 |-1 3 4
1 =2 3|1 =2 -3

2 -2 -4
=[-1 3 4 |=P
1 -2 -3

pt=p2=p = pP=pt.p=pP.pP=pP?=P,
42. (¢)

e eZOL (63(1_1)

43. (C) : eB €2B (63B _1)
eV Y ({33Y -1)
1 % Q20 _, @ 1% (2% —e®)
=BV P BB ol B (PP
1 eV V-V 1 e (ezY —e ")

[ o, and 7y are cube roots of unity .. o+ +y= 0]

69)
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0 e%—¢P (e* - P )™ + Py e_ae_B)
=10 P-e? (PP re¥+ePe)
1 eV eV oY

0 1 e*+ePse ™
=(e% - eB)(eB —eN)0 1 PaeYePe
1 €Y eV -V

—(e®% — PP — oMY — ) 1— 1 ]
(e —e")(e" —el) (et —e )[ 60€+B+Y

= (" —eP)(eP —e)(e? —e*)(1-1) =0 [ e+ B+y=0]

2
44. (c) : d—y=62x+e_x = i(d_)’)zezx +e ¥
dx? dx\dx
dy \_q(2x, - D _1ox_ x
= Id(a)—j(e *re x)dx = dx_2e e+

= jdy:%jezxdx—Je_xdx+cljdx

1
= y=—e¥+e +cx+c
1 Xt 6

45. (d):xdy - ydx =0 = d_xzd_y
x )

On integrating, we get log y = log x + log ¢
=y = cx, which is a straight line.
46. (a) : Total number of cases = 6°

Number of favourable cases = 6! = 720
720 5
6> 54
47. (a) : The position vector of the centroid of any
triangle whose position vectors of the vertices are

d+b+¢c

Required probability =

&,E,E, is . Since, the triangle is equilateral,
therefore the orthocentre coincides with the centroid
i+b+¢ ~ .. - - -
d+b C:o::a+b+c=0

and hence

[~ Orthocentre is at origin (given)]

48. (c) 2x, x>0 r
49. (a) :f (x) = x + |x] = {o x<0

From the graph we see that thereis x
no discontinuity in curve, so f(x)
is continuous for (—oo, =) v,
50. (b): -~ Every orthogonal matrix is non-singular
but every non-singular matrix may or may not be
orthogonal.

Q is proper subset of P.

V=0
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70)

51. (b) : Given that "C,, "C,, "C; € A.P.
n(n—1) nn—-1)(n—2)
=n+
21 3!

= n2-9m+14=0 =2>n=7 [ n=2]

Sum of the co-efficients of odd powers of x in the
expansion of (1 + x)" is 271 = 2771 = 26 = 64
52. (d) 53. (¢) 54. (c)
55. (d) 56. (d) 57. (b)
58. (a) : Let the radius of the base and height of the
cylinder are r and h respectively.

2nrh + r? = 100 = 27rh = 100 - 1tr?

100 nr® 50 r

2"C, = "C, +"C; = 2-

2nr w2
50
Now Vznrzhznrz(——ﬁ) = v

o 2
av . 10
—=0 givesr=—

dr \/ﬁ

2 2
Now d—‘; =-3nr .. (d—‘;) <0
dr dr® ), 10

2
_:50_37rr
dr 2

3n

. . 10
Thus V is maximum when r=——

NET
50 10 53 5 10
10 283 Jn \Br Bm
NEY
So, r:h=1:1
59. (a)

60. (b) : f(x)=

h=

Asinx +6cosx
2sinx+3cosx

3A—-12

0= .
(2sinx +3cosx)

f(x) is monotonic increasing function,
hence f'(x) >0 = 3L -12>0o0r A > 4.
e
61. (b): Let I= - dx
1 6x(logx)” +7x(log x) +2x

—t—

dx _ j d(log x)
x[6(log x)2 +7(10gx)+2] 1 (Blogx+2)(2logx+1)
1 A B
Let = +
(Blogx+2)(2logx+1) 3logx+2 2logx+1
1 =A(2log x + 1) + B(3log x + 2)

3 B
Putlogxz—l = 1=B(2——)=— = B=2
2 2/ 2




2
Putlog x = - 3 = 1=A(1—§) = A=-3

e

1=—3j d(log x) +2j d(log x)
3logx+2 2logx +:

1 1

1 1 e 6
=—3~5[log(310gx+2)]f +2-5|:log(210gx—i-1)]1 =log (E)
62. () 63. (d)

l—x}
1+x

= i[sinz cot™ ! tang] [Put x = cosO]
dx 2

d[.z(n e)] d[ 29] d[ ze]de
=—|sin” | ——— || =—|cos" = | =—|cos” — |- —
dx 2 2 dx 2 do 21 dx

0.0 1 ( 1 ) 1
=-2cos—sin—X—X| — =—
2 2 2 sin©

64. (d) :i|:sin2 cot™ !
dx

P(A’NB) _ P(B)~P(ANB)

65. (c) : P(A’/B)=

P(B) P(B)
_1_PANB) 1 pasp)
P(B)
L (3-2x 1/3
66. (d):Let I = |4(3—2x)" d
(d):Let I= [4(3-2x) (Mx) x
4 (3+2x)_1/3
:I 2 dx
(3-2x)" \3-2x
4dx
Put sz 3 =z%dz
3-2x (3-2x)
1 1(3+2x V?
I:Jzzx—dz=jzdz=—( ) +c
z 2\3-2x
3(3+2x)2/3
== +c
6\3—-2x
a=6pf=2andy=3
67. (a, b, ¢)
68. (b, c) : The given curves are y .
y=eSx=0andy=e y=e :y
e e X’ 0 X
Area, Az_[x dyzj.logy dy l
y/

1 1

e b b
= [log(e+1-y) dy { [ fdx = fa+b- x)dx]
1 a a

1 1
Further, A=ex1—Jexdx=e—Jexdx
0 0

69. (b,c,d) 70. (a,b,c,d) 71.

(2o o

(b, ¢

X x

1+1)\/(x4 )t )

K

72. (a,b,c):_[(

A+x)(x—1) x? -1
——Cdx
2 2

| (1—;2)dx
e B e
=sec_1(x+i)+c

f@) =x+ 2 spm=1- -
X X

Now f’(x) = 0 gives 1 - % =0=x=1%I
x
F(x) = % — (1) =2>0and f(~1) = -2 < 0
x
fmax :f(_l) =-2 andfmin :f(l) =2
Also, f(0) is undefined.

flm) =7m + 1 = fle) =e+ l clearly f(m) > fle).
n e

73. (b, d): If arg (z - 1) = 0, then argz:g
arg(zz—z)=argz(z—1) 2

=arg z+arg (z—-1) = 37(1

1 1
argz:z arg (z—l)=§ arg (22 -2)

74. (b, d)

| |
: We have *"P, =(2—n)'=@

75. (a, b, ¢, d) " n-n)! nl

(1)

_(@m@n-n2n-2)2n-3)..4-3-21
n!
B 2"n(n-1)(n-2)..2-1][1-3-5...2n-1)]

n!
=21 [1.35 ... 211 — 1)] = 2:6-10... (41 — 6) (4n - 2)
Also, from (i), "P, = (2n) 2n - 1) ... (n +2) (n + 1)

@2n)!  (2n)! 4,
alnl onl

P

n

Lastly, n! (*"C,) = (n!)
S®

D
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BT TIMUSING

SOLUTION SET-182

1. (d) :Let z=lim (2,2, ....2,,)
n—oo

0 =arg(z) =arg(lim(z,z,z2,...2,,))
n—oo

. 1 1 1
= O=arg| lim cist + +..+
n—eo 1-2-3 2-3-4 nn+1)(n+2)

1 1 1
Let S, = + Fot
1-.2:3 2-3:-4 n(n+1)(n+2)

1
S =c—| ——— i
n ((n+1)(n+2)2) (c is constant)
1
Putn=1 = § =c-
2-3-2
1 1 1 1 241 1
= —=C—-"— = =t —=—=—
1-2-3 12 6 12 12 4
1 1
lim S, =——lim ———=—
n—>c0 4 n>=2n+1)(n+2) 4
T T
0 =arg| cis — so0=—
4 4

2. (b) : A-3x+6:2-10x3 + .00 "= (1 +2) )" = (1 +x)>"
Now, for the coefficient of x"
consider T, | =3"C_(x)" =3"C_x"

Taking r = n for coeflicient of x"

!
coefficient of x" = 3"C = 3!
p " n! 2n!
3. ()y=x" = v _ nx" !
dx
Slope of the normal at (a, a”)
B 1
nan—l

Equation of the normal is

y—a'=——(x—a)
na

Putting x = 0, we get
= b=a"+

2 —
na" na"?

y=a"+

1
Now, limb=— = n=2
a—0 2
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4. (c):e®=cosO+isin®
= The given series is the real part of

" (n i[rA—(n-r)B] " (n B A
n—r r _I\rA—(n—r —1. n—r ) r
a’"be = ae -(be
Z . Z, . ( ) (be')
r=0 r=0

= (ae™B + belA)"

= (a(cos B — i sin B) + b(cos A + i sin A))"

Required result = (a cos B + b cos A)" = ¢"

1
5. (c): We have, I:dex

0
log (1+
ogrTy) 1+x) dx

1+ x*
/4

Letx =tan 0 = J= j log(1 + tan 6)d6

0
/4
Now, J= J log(l + tan(g - 6)) do
0

On adding,

/4
2] = I [log(l +tan0) + log(l + tan(% —6)):| do
0

/4
= J log{(l + tane)(l + tan(g - G)J}de
0

/4

= 2]= J (log2)d9=§log2 = 8]=4glog2
0

1+ x2
1

Let J= J.

0

= I=8]=mlog2
6. (d): 2cot? 0+2+/3 cot O+ 4cosecO+8=0
= (cot®++/3)> +(cosecO+2)? =0 = cot@=—/3,

T
cosecO=-2=0=2nm —g

(7-8):

7. (d) 8. (d)
1+1+1 1+a+p 1+oc2+[32

A=| 1+0+B 1+oc2+[32 1+oc3+[33
1+oc2+[32 1+oc3+[33 1+oc4+[34

MPP CLASS Xl
1. (@ 2. (@ 3. (b 4. (@) 5. (a)

6. (¢ 7. (ad) 8. (ab,cd) 9. (¢, d)
10. (¢, d) 11. (a) 12. (a,c) 13. (a) 14. (a)
15.(d) 16. (¢) 17. (0) 18. (8) 19. (2)

20. (3)



11 1} 1 1 1

=1 a PB|x|1 o P|=D?(say)
102 B2 |1 o g2
11 1
NowD=1|1 ¢ B|=0-0)@-p)B-1)
1 o p?

=B-wop-a-p+1]
=B - (5+9+1)=M(a+b+0)
a a

a
(B-o)?

A =D?>="—"— (a+b+c)?
a
2 1
=i2(a+b+c>2-[”—2-4£] = (a+b+c)*(b* - 4ac)
a a a a

If one rootis 1++/2 and since coefficients are rational,
the other root is 1 - /2.

Hence the equation is x> - 2x - 1 = 0.

Then the value of A = (1 - 2 - 1)? (4 - 4(1)(-1)) = 32.
9. (2) :Let AD be the perpendicular from A on BC.
When AD is produced, it meets A
the circumscribing circle at E.
From question, DE = a.

Since angles in the same
segment are equal.

ZAEB = ZACB = £C B cls ¢
and LAEC = ZABC = ZB. :
From right-angled triangle BDE,
we get
tanC = BD .. (i)
DE
From the right-angled triangle CDE, we get
tanB = b ... (ii)
DE

Adding (i) and (ii), we get

BD+CD BC
tanB+tanC=—=—=ﬁ ... (iii)
DE DE o

Similarly, tan C + tan A = é ... (iv)
and tanA + tan B= < o (V)
a b ¢ v
—+—+—=2(tanA+tanB+tanC)
a By

10. (b) : (P) >2,(Q) —>1,(R)>4,(S) >3
(P) We have, x2 + 2xsin(xy) + 1 = 0
= [x+ sin(xy)]2 +1-sin’ xy=0

= x+sin(xy)= 0&ssin’ xy=1

If sinz(xy)zl = sin(xy)=1 or -1

If sin(xy)=1 = x=-1 = sin(-y)=1 = y=3n/2

If sin(xy)=—1= x=1=siny=-1 = ==

Thus 2 ordered pairs.

(Q) 5s5in0+3(sin O cos oL — cos Osin o)
=(5+3coso)sin®—3sin ot cos O

Max. values = +/(5+3coso)? +9sin o =+/34+ 30 cos ot
34 + 30cosc = 49

= coso = 1/2

(R) cosx=|sinx—cosx]|

(i) If sinx<cosx:>xe|:0,%)u(

sinx=0 = x=0,27

(i) If sinx=>cosx = xel:

tanx =2 = x =tan12

571

n 5
4’ 4

1 _ 31
(S) sin(gcos_1 x)zl = cos 'x= 7

= There exist no solution. ["." x€[0, 1]]

—,27
4

..................................................................... @ @
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MPP

his specially designed column enables students to self analyse
their extent of understanding of specified chapters. Give

yourself four marks for correct answer and deduct one mark for
Wrong answer.

Self check table given at the end will help you to check your
readiness.

MONTHLY

Practice Problems

Class Xl

. . i

=

Total Marks : 80
Only One Option Correct Type 6.

1. The sum of first 20 terms of the sequence 0.7, 0.77,
0.777, ..., is

7 -20 7 -20
(a) 5(99—10 ) (b) 81(179+1o )
(c) 5(99+1o‘2°) (d) 5(179—10‘20) 7.

2. The value of
tano + 2tan(20t) + 4tan(4a) + ... + 2" 'tan(2" o)
+ 2"cot(2") is
(b) 2"an(2"a)
(d) cotat

(a) cot(2"a)
(c) 0

15
3. Letz=cos0+isin0.Thenthevalueof ¥ Im (2™
atf =2°is m=1
1 1

b
®) 3sin2°
1

4sin2 9.

a
(@) sin2°

() 1
2sin2°

4. Consider three points P = (- sin(f} - o), - cos p),

Q=(cos(B-a),sinP)and R=(cos(f-ou+0),sin(f-0)),

where 0 <, B, 0 <7/4. Then,

(a) Plies on the line segment RQ

(b) Qlies on the line segment PR

(¢) Rlies on the line segment QP

(d) P, Q, R are non-collinear

(d)

5. 'The coefficient of x> in the binomial expansion of

1
x+1 x—1 0
- > where x#0, 1, is
23 B 12

X—X

(@) 1 (d) 4

74)

(b) -4 (o) -1
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10.

Time Taken : 60 Min.

The equation of the bisector of the acute angle between
thelines 3x -4y +7=0and 12x+ 5y-2=01s

(a) 99x-27y-81=0 (b) 11x-3y+9=0

() 21x+77y-101=0 (d) 21x+77y+101=0

One or More Than One Option(s) Correct Type

Three numbers are chosen at random without
replacement from {1, 2, 3, ..., 10}. The probability
that minimum of the chosen number is 3 or their
maximum is 7, cannot exceed

11 11 11
- b) —
(a) ” (b) 20

() —
50

If bx + cy = a, where a, b, ¢ are of the same sign, be a
line such that the area enclosed by the line and the

11
@ =

1
axes of reference is 3 59 unit, then

(a) b, a, carein G.P. (b) b,2a, carein G.P.

(c) b, g, carein AP. (d) b,-2a,carein G.P.
2

Let a and b respectively be the semi-transverse
and semi-conjugate axes of a hyperbola whose
eccentricity satisfies the equation 9¢* - 18e + 5 = 0.
If S(5, 0) is a focus and 5x = 9 is the corresponding
directrix of this hyperbola, then a* - b* is equal to
(@) -7 (b) -5 () 5 (d) 7
Let0<6<m/2andx=XcosB+ Ysin6, y=Xsin O
~ Ycos 0 such that x* + 4xy + y* = aX* + bY?, where
a and b are constants. Then,

(@) a=-1,b=3 (b) 6=

(¢c) a=3,b=-1 (d) o=

wla &3



11. The area of a triangle is 5 sq. units. Two of its vertices
are (2, 1) and (3, -2). The third vertex lieson y = x + 3.
The coordinates of the third vertex can be
(a) (-3/2,3/2) (b) (3/4,-3/2)

(¢) (7/2,13/2) (d) (-1/4,11/4)

If ¢ # 0 and the equation p__a +

2x  x+c
equal roots, then p can be

@ (Va—b) (b) (Va+B)
(c) a+b (d) a-b

The area of a regular polygon of n sides (where, r
is inradius, R is circumradius and a is side of the

2 R
(b) nr” tan (n)

2
2 T
na X (d) nR” tan (;)

has two

12.
x—c

13.
triangle) is

(a)

(c)

Comprehension Type
Let z = a + ib = (a, b) be any complex number
Va, b, € Rand i=+-1. If (a, b) # (0, 0), then

_1( b
arg (z) =tan 1(;) where -1 < arg (z) < m and

arg (2) + arg (-2) = { m, if arg (z) <0
—m, if arg(z) >0
14. Let z and w be two non zero complex numbers such
that |z] = |w| and arg (z) + arg(w) = 7, then z equals
(@) w (b) -w
(c) w (d) -w

15. The value of

\/{arg(z) +arg(—z)—2n} {arg(—z) + arg(z)}

Y z=x+ iy, (where i=\/j1)x,y>Ois
(a) m

(b) -m

(c) 0

(d) Not defined

16.

17.

18.

19.

20.

Matrix Match Type

P is a point inside a triangle ABC. Column II gives
APBC: APCA : APAB.

Column I Column II

P. | P is centroid G 1. |sinA : sinB : sinC
Q.| P is incentre I 2.01:1:1
R. | P is orthocentre O 3. |tanA : tanB : tanC
S. | P is circumcentre S | 4. |sin2A:sin2B:sin2C

P Q R S
(a) 3 1 2 4
(b) 3 2 1 4
(©) 1 2 3 4
(d) 2 1 3 4

Integer Answer Type

If the slope of one of the lines represented by
ax® + 2hxy + by* = 0 be the square of the other, then

If f: R> Ris given by

—1, when x is rational

S = {1, when x is irrational

then |(fof) 1- \/37)| is equal to

The line joining A (b cos o, b sin o) and
B (a cos B, a sin f) is produced to the point M (x, y),
so that AM : MB =b: a, then

xcos(a+B)+ysin(a;B)is

sin x —(sinx
Find the value of lim ( ) .
n 1-sinx+Insinx

sinx

X —

S @

Keys are published in this issue. Search now! ©

SELFCHECK /

No. of questions attempted
No. of questions correct
Marks scored in percentage

Check your score! If your score is

EXCELLENT WORK ! You are well prepared to take the challenge of final exam.
GOOD WORK !
SATISFACTORY !

NOT SATISFACTORY! Revise thoroughly and strengthen your concepts.

You can score good in the final exam.

You need to score more next time.

75)

MATHEMATICS TODAY | MARCH ‘18



Exam on
21st March
2018

YOUR WAY [R:M (]

PRACTICE PAPER 2018

Time Allowed : 3 hours

Maximum Marks : 100

J GENERAL INSTRUCTIONS &

(i) All questions are compulsory.
(ii) 'This question paper contains 29 questions.

(iii) Questions 1-4 in Section-A are very short-answer type questions carrying 1 mark each.
(iv) Questions 5-12 in Section-B are short-answer type questions carrying 2 marks each.

(v) Questions 13-23 in Section-C are long-answer-I type questions carrying 4 marks each.
(vi) Questions 24-29 in Section-D are long-answer-II type questions carrying 6 marks each.

-~
G Yl 8. Find the integrating factor of the differential
1. State the reason for the relation R in the set {1, 2, 3} equation e_Z\/; y |dx I

given by R = {(1, 2), (2, 1)} not to be transitive. Jx _ﬁ 5_ :

5 3 8
2. If A=|2 0 1|, write the minor of the element a,s.
1 2 3
. -1 i 1Y), a1
3. Find the value oftan™ (1)+cos ) +sin 5

4. Write the direction cosines of a line equally inclined
to the three coordinate axes.

5. Find the value of k so that the following function is
continuous at x = 2.

x° +x% —16x+20
5 5 X#E2
(x—-2)
k ;
6. Iff: R— Ris defined by
f(x) = x2 - 3x + 2, find f(f(x)).

7. Find the points on the curve x2 + y? - 2x -3 =0 at
which the tangents are parallel to x-axis.

fx)=

x=2

@ MATHEMATICS TODAY | MARCH 18

9. The x-coordinate of a point on the line
joining the points P(2, 2, 1) and Q(5, 1, -2) is 4.
Find its z-coordinate.

10. A small firm manufactures necklaces and bracelets.
The total number of necklaces and bracelets that
it can handle per day is at most 24. It takes one
hour to make a bracelet and half an hour to make a
necklace. The maximum number of hours available
per day is 16. If the profit on a necklace is ¥ 100 and
that on a bracelet is ¥ 300. Formulate an L.PP. for
finding how many of each should be produced daily
to maximize the profit ? It is being given that at least
one of each must be produced.

11. Prove that if E and F are independent events, then
the events E’ and F’ are also independent.
12. Find the angle between the following pair of lines
S 7 T3 -1 4 4




3 1
13. Show that the matrix A =[ | 2:| satisfies the

equation A2 - 5A + 7I = O. Hence, find A~1.

OR
Using properties of determinants, show that

y+z x y
zZ+x z x=(x+y+z)(x—z)2.
x+y y z

14. Verify Rolles theorem for the function
fix)=x?>-4x+3on|l,3].

15. If fix) = 3x2 + 15x + 5, then find the approximate
value of f(3.02), using differentials.

OR

Find the values of x for which f (x) = [x(x - 2)]? is an
increasing function. Also, find the points on the
curve where tangent is parallel to x-axis.

5x+3
16. Evaluate :jx—dx

Va? +4x+10
17. Using the method of integration, find the area
of the region bounded by the lines 2x + y = 4,
3x-2y=6andx-3y+5=0.

18. Find the particular solution of the differential

equation e* 1—y2 dx+Zdy =0 given that y = 1
when x = 0. *
OR

Form the differential equation representing the
family of ellipses having foci on x-axis and centre at
the origin.

19. Find a unit vector perpendicular to both the vectors
d+band @ —b where G=i+j+kb=i+2j+3k

20. Find the cartesian equation of the plane passing
through the points A(0, 0, 0) and B(3, -1, 2) and

x—4 y+3 z+1

1 -4 7

21. If a young man rides his motorcycle at 25 km per
hour, he had to spend %2 per km on petrol with
very little pollution in the air. If he rides it at a faster
speed of 40 km per hour, the petrol cost increases
to %5 per km and rate of pollution also increases. He
has 100 to spend on petrol and wishes to find what is
the maximum distance he can travel within one hour.

parallel to the line

22.

23.

Express this problem as an L.PP. Solve it graphically to
find the distance to be covered with different speeds.
What value is indicated in this question?

How many times must a man toss a fair coin, so that
the probability of having atleast one head is more
than 80%?

There are two bags, bag I and bag II. Bag I contains
4 white and 3 red balls while another bag IT contains
3 white and 7 red balls. One ball is drawn at random
from one of the bags and it is found to be white.
Find the probability that it was drawn from bag I.

24.

25.

26.

3
Evaluate : [(2 x% +3)dx as limit of sums.

1 OR
Vax? +1[log(x? +1) - 2log x]
Find : J' g " 8 dx
X

Using elementary transformations, find the inverse
of the matrix.

1 3 =2
-3 0 -1
2 1 0

OR

Two institutions decided to award their employees
for the three values of resourcefulness, competence
and determination in the form of prizes at the rate
of ¥ x, X y and T z respectively per person. The first
institution decided to award respectively 4, 3 and 2
employees with a total prize money of ¥ 37,000 and
the second institution decided to award respectively
5, 3 and 4 employees with a total prize money of
% 47,000. If all the three prizes per person together
amount to ¥ 12,000 then using matrix method find
the value of x, y and z.

What values are described in the question?

1X -
If cos ! = +cos IZ:a, prove that
a b
2 2
X X
X 22 oso+ L =sin? o
a2 ab b2

OR

Show that the binary operation * on A = R - {-1}
defined asa*b=a+b +abforala be Ais
commutative and associative on A. Also find the
identity element of * in A and prove that every
element of A is invertible.
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27. Show that a right circular cylinder which is open at
the top and has a given surface area, will have the
greatest volume, if its height is equal to the radius
of its base.

28. Find the distance between the point (7, 2, 4) and
the plane determined by the points A(2, 5, -3),
B(-2, -3, 5) and C(5, 3, -3).

29. If f{x) defined by the following is continuous at x =0,
find the value of g, b and c.

sin(a + 1) x + sinx
, if x<0
X
flx) = c, if x=0
1/x+bx2—\/;
T, if x>0
X

1. For transitivity of a relation,

If (a,b)e Rand (b,c)e R=>(a,c) € R

We have, R = {(1, 2), (2, 1)}

(1,2)€ Rand (2,1) € Rbut(1,1)¢ R
R is not transitive.

2. Minorofa23=1 =10-3=7

— _ 1 _ 1
3. Here, tan (1) + cos 1(—;)-% sin 1(—5)

o (s 2 o2

T 20 T 3n
_+___
4

3 6 4
4. Here, line is equally inclined to the axes.
I =m =n. We know that, 12+ m? + n =1

So, P+12+2=1=3]2=1 = [I=t—

1
= Direction cosines are *—, +

&
-1

+ Ly
J3
o fix) is contlnuous atx=2
~olim f(x)=f(2) = ..(1)
x—2
< +x2 ~16x+20

lim f(x)=lim
(x—2)

x—2 x—2

2
= lim FEDTEHAS) i (x45)=7
=2 (x-2) x—2
From (i), we get k=7
6. Since, we have flx) = x> - 3x +2

“ f(fix) =f(x*-3x+2)

=(x®-3x+2)2-3(x2-3x+2)+2=x*-6x3+10x% - 3x
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7. 'The given curve is x> + y> - 2x - 3 =0. ..(i)
Differentiating with respect to x, we get

1-x
PTG d
dx dx y
Since the tangent is parallel to x-axis,
S N . !
dx

Putting the value of x = 1 in (i), we get
(12+2-2(1)-3=0= 2 =4=y=+2
The points are (1, 2) and (1, -2).
dy 1 e_Z\/;
8. Wehave, =+—y=——
i I’
This is a linear differential equation of the form

2Vx
iaure

f—dx
IE= el o [poer =gV

9. Given that P(2, 2, 1) and Q(5, 1, -2)
Let the point R on the line PQ, divides the line in the
ratio k : 1 and x-coordinate of point R on the line is 4.

5k+2 - Kk R 1

k+1 = k=2 P(2,2,1)

Now, z-coordinate of point R,
—2k+1 =2x%x2+1

Bl 2+1

Z—y+Py Q,where P=—

j Pdx

4= Q6 1,-2)

k+1
10. Let x necklaces and y bracelets be manufactured per
day to maximize the profit.
Maximize Z = 100x + 300y
Subject to the constraints : x + y < 24,

(Dx + G)ysm =2x+y<32

andx2>1,y21=x-120andy-120

11. Since, E and F are independent events.

P(E N F) = P(E) P(F) ()
Now, P(E' N F) =1~ P(EU F)
=1-[P(E) + P(F) - P(EN F)]
=1- P(E) - P(F) + P(E) P(F)
=(1-P(E)) (1 - P(F)) = P(E") P(F)
Hence, E’ and F’ are independent events.

[Using (i)]

12. Standard form of given lines are
x=2 y-1 z—-(=3) x—(=2) y—-4 z-(-5)
= = and = =
2 7 -3 -1 2 4

Since, cos0 =




where b =2i +7j —3k and b, =— i + 2j + 4k
Ay |
@2 + 07+ i + 22 + 2

= 0=mn/2
13. We have, LH.S. = A2-5A + 7]

R
L2 S i oo oomrns

= A2-5A+7I=0
As |A| # 0, so post-multiplying by A~' on both sides,
we get

A(AA‘l) —5AA T+ 7IA1=0=AI-5[+7A1=0
= A-5I+7A1=0 = 7A1=5]-A

7A_151o 31
= = -
0 1| |-1 2
-1 :>A—1_12 -1
3 701 3

OR

= cosO= =0

2
= 7A_1=|:1

y+z x vy
LHS.=z+x z x
x+y y z
Applying R, — R, + R, + R;, we get
20x+y+z) x+y+z x+y+z
zZ+x z X
x+y y z
Taking (x + y + z) common from R,, we get
2 1 1

(x+y+2)lz+x z «x

x+y y z

Applying C, — C, - 2C;, C, — C, - C;, we get
0 0 1

zZ—X

(x+y+z) zZ—X X

x+y—-2z y-z z
=x+y+2)[(z-x)(y-2)-(z-x) (x+y-22)]
=(x+y+2) (z-x2=(x+y+2 (x-2?%=RHS.
14. We have, f(x) =x2-4x + 3

f(x) being a polynomial function

-~ flx) is continuous on [1,3] and differentiable on (1, 3).
Also, f(3)=32-4(3) +3=0

and f(1) = 12 - 4(1) + 3 = 0. Thus f(1) = f(3)

Thus, all the conditions of Rolle’s theorem are satisfied, so
there exists atleast one point ¢ € (1, 3) such that f’(c) =0
fx)=2x-4=f"(c)=2c-4

s fl)=2c-4=0=>c=2€(1,3)

Hence, the Rolle’s theorem is verified.

15. Given, f(x) =3x?+ 15x +5 = f'(x)=6x+15
Also, f(x+Ax)= f(x)+Ax f'(x)

o flx+Ax) = 3x% +15x +5+ Ax(6x +15)

Taking x = 3 and Ax = 0.02, we get
f(3.02)=3%x32+15x3+5+0.02(6x3+15)=77+0.66
= £(3.02) = 77.66

OR
Here, y = f(x) = [x(x - 2)]% = x*(x - 2)?
= & _ 2x(x—2)% +2x%(x —2) = 4x(x - 1)(x -2)
X
For y to be an increasing function, dy >0
= x(x-1)(x-2)>0 dx
Case 1: When -0 <x< 0

dy

— <0 = y is a decreasing function.

x
Case2: When0<x<1
dy

i >0 = y is an increasing function.
x

Case3: Whenl<x<?2
dy

— <0 =y is a decreasing function.

Case 4: When 2 < x < o0
d
d_y >0 = y isan increasing function.
x

y is an increasing function in (0, 1) U (2, o)
For tangent parallel to x-axis, f'(x) =0
= 4x(x-1)(x-2)=0=x=0,x=1landx=2
whenx=0,y=0,whenx=1,y=1,whenx=2,y=0
The points on the curve at which the tangents are
parallel to x-axis are (0, 0) (1, 1) and (2, 0).
5x+3 5/2Q2x+4)—7

16. Let I = dx=| dx
Ja? +4x+10 Ja? +4x+10
5 2x+4 d
2" Jx? +4x+10 Va2 +4x+10
=1, + I, (say) (1)
5 2x+4
where I, =—fx—dx

2" Jx? +4x+10

Put x2+ 4x + 10 = t = (2x +4)dx = dt

5. _
Ilzgjt V2 =5t =5vVx? +4x+10+C,  ..(ii)

dx dx
and [, =7 —— =—7]
V2 +4x+10 V(x+2)% +(6)?
=—7log|x+2+\/x2+4x+10|+C2 ..(1ii)

MATHEMATICS TODAY | MARCH ‘18 @




From (i), (ii) and (iii), we get

I=5\x?> +4x+10-7log | x+2+Vx? + 4x +10 | +C,
where C=C, + C,.
17. The given lines are 2x + y =4 ...(i)
3x-2y=6..(i1) and x - 3y + 5 =10 ...(iii)
Solving (i) and (ii),
wegetx=2,y=0
Solving (ii) and (iii),
wegetx=4,y=3
Solving (i) and (iii),
wegetx=1,y=2 ol
Required area = area (AABC)
= area(ABQP) - area (AAPC) - area (ABCQ)

4 2 4o,
=fxT+5dx—j(4—2x)dx—f3x 6
1

1 2

[ T s
:—|:x—+5x] —[4x—x2]f——|:i—6x:|
3L 2 2

1 2 2

4

2x+y=4-T

dx

1 1 1 7
=—|28——-5|-[4—-3]——[0+6]=— sqg. units
3[ 2 :| [ ] 2[ ] 2 1

18. We have, ¢* l—y2 dx+Zdy=0
X
y

-

Integrating both sides, we get

or xeXdx+

dy=0

-1/2

:x.ex—jl'exdx_%_[(l_yz) (_2y)dy=C
2
:xex—eX_lM:C: e* (x—1)-y1-y* =C
2 1/2

When x = 0and y = 1, we have
0-1)-+1-1=C = C=-1

X (x—1)—y/1- y2 = —1, is the required solution.
OR

2 2
The equation of family of ellipses is x_2 + y_z =1 (1)
a” b

Differentiating both sides of (i) w.r.t. x, we get

12

a®  p?dx x\dx ) g2

Differentiating both sides of (ii) w.r.t. x, we get
dy
Z dz_y + —x dx y d_y:()
X de x2 dx
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..(i1)

2 2
= xyd—§+x(d—y) -y
dx dx

differential equation.

Y =0, which is the required
dx

19. We have @=i+ j+k,b=i+2j+3k

Let 7=d+b=2i+3j+4k and p=d—-b=-j-2k
A unit vector perpendicular to both 7 and pis given as

N rxzj '
[Fxpl .
A B
Now, FXp=2 3 4|=—-2i+4j-2k
0 -1 -2

So, the required unit vector
. (-2i+4j-2k) . (i-2j+k)
V(2P 442 4 (227 V6
20. Equation of plane passing through (0, 0, 0) is
a(x) +b(y) +c(2) =0 ..(1)
It also passes through (3, -1, 2)
3a-b+2c=0

..(ii)

x—4 y+3 z+1

Also, (i) is parallel to the line

-4 7
a-4b+7c¢=0 ..(ii)
Solving (ii) and (iii), we get
b
a_ _ = o E=L=L=X(say)
-7+8 2-21 -—-12+1 1 -19 -11

= a=Ab=-19\,c=-11A
Putting the values of a, b, c in (i), we get
Ax-19Ay - 11Az=0=x-19y-11z=0
21. Suppose that the young man rides x km at
25 km per hour and y km at 40 km per hour. Then, the
given problem can be formulated as
Maximize Z=x+y
Subject to the constraints, x =0, y = 0, 2x + 5y < 100,
x_ Y
=+ < <
25" 40 <1=8x+5y<200
Now, we convert the system of the inequations into
equations.
l;:2x+5y=100and L, : 8x + 5y = 200

50 40
Both the lines intersect at B (?,?)

The solution set of the given system is the shaded region
OABC.
The coordinates of corner points O, A, B, C are (0, 0),

50 40
(25, 0), (?, ?)and (0, 20) respectively.



D

< > X
% 5 10 15 20 %\jo 35 40 45 50 —a

Corner Points Valueof Z=x+y
0(0, 0) 0
A(25,0) 25

5 50 40 30 (Maximum)
373

C(0, 20) 20

50 40

So, Z = x + y is maximum when x=? and y=?.

Thus, the student can cover the maximum distance of
30 km, if e rides 5?0 km at 25 km/hr and ?kmat 40km/hr.

The value indicated in this question is that maximum
distance is covered in one hour with less pollution.

22. Suppose a man tosses a fair coin # times, we have

1 1 1
=—and g=1--=—
b 2 1 2 2

Then, P(X=r)="C, (1) (l) )
2 2

1 1
="C, (—) ,r=0,1,2,..,n
2

80
Given, P(X21)>—
100

80 80
= 1-P(X=0)>—=PX=0)<l-—
100 100

n n
= nco(l) <£:> (l) <l
2 100 2 5
2 3
1,11 1 1 1
Clearly — 4 —,| = —but|-| <=
eary2¢5(2)<t5 u(z) 5

1Y 1
(_) <g = n=3,4,5,.....

Thus, he must toss the coin atleast 3 times.

23. Let E, and E, be the events to select bag I and bag II
respectively.

P(El)zé,P(Ez)zé

Let E be the event that drawn ball is white.
3
P(E/E,) :é and P(E/E,) :E
P (White ball was drawn from bag I)

P(E,)P(E/E,)
= P(E,/E)=
P(E,)P(E/E,) + P(E,)P(E/E,)
14 4 4
14 13 4 3 40+21 ¢l
7'i+7.7 i+7
27 210 7 10 70

24. We have, by definition,

b
[ f(x) dx=1lim h[fla) + fla+h)+fla+2h)+ ..
a h—0 + fla + (n - Dh)],

wherenh=b-a
Herea=1,b=3,f{x) =2x*+3and nh =2

J(ox? +3dx = Iim K2R +3} + 201+ B+ 3] +

ot %2 1+ (n-1h)?+3}]

I 5n+4h(1+2+...+(n—1))
0 + 2P 422 4t (11
- 2nh(nh—h)(2nh—h
zlim[snh+4nh(nh h) | 2nh(nh—h)@2n )]
h—0 6
:5X2+4><2><2+4><2><4210+8+§=7_0
6 3 3
OR
[ 2 2,
Let Izj x” +1[log(x” +1)—2log x] dx
A
2
\/x2+1log(x :1)
X
= dx
| I
2 1 1
Put * +1=t:x2=L = dx=——-: 3 dt
X2 t—1 2x (t-1)
z_l. t—1- 1 dt Z_L
2 (t-1)* 2t —1)>?

AlsoVx? +1= /L+1= o
t—1 r—1
[t 1 —dt
s I=],|—— logt- X
J t—1 Ut-17> 2(t-1>?
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=——J\/_ 10gtdt-——|:ﬁ ogt—jﬁ~ldt]+C
3/2 3/2 ¢

11 32 1/2 —1[ 3/2 2 3/2]
t7“logt—|t'7dt |[+C= 71 +C
3[ ogt=] ] 3 o8t~ 3

3/2 3/2
ll[lJ 1 (1) 2(’“2“} }
=— og -= +C

3 X2 x2 3 X2

1 3 =2
25. ConsiderA=|-3 0 -1
We have A = IA 2 1o
1 3 =2 1 00
-3 0 —-1[=(0 1 0]A
2 1 0 0 01

Applying R, — R, + 3R, and R; — R; -2R, we get

1 3 =2 1 00

0 9 -7|=13 1 0(A

0 -5 4 -2 01
Applying R, — Rg , we get

1 3 =2 1 0 0

0 1 -7/9|=(1/3 1/9 0]A

0 5 4 -2 0 1

Applying R, — R, + 5R,, we get

1 3 =2 1 0 o0
01 =7/9|=(1/3 1/9 0]A
0 0 1/9 -1/3 5/9 1

Applying R, — 9R;, we get

1 3 =2 1 0 0

0 1 -7/9|=(1/3 1/9 0|A

00 1 -3 5 9
Applying R, — R, - 3R, we get

1 0 1/3 0 -1/3 0

0 1 -7/9(=|1/3 1/9 0]A

0 0 1 -3 5 9

1 7
Applying R, = R, —§R3,R2 —R, +§R3, we get

1 00 1 -2 -3
01 0|=g-2 4 7 |A
0 01 -3 5 9

@ MATHEMATICS TODAY | MARCH 18

1 -2 -3
Al=|—2 4 7
-3 5 9

OR
According to question, we have
X +y+z= 12000, 4x + 3y + 2z = 37000,
5x + 3y + 4z = 47000
The system of equations can be written as AX = B

1 1 1 X 12000
where, A=|4 3 2|[;X=|y|;B=|37000
5 3 4 z 47000
1 1 1
|Al=|4 3 2)=1(12-6)-1(16 - 10) + 1(12 - 15)
5 3 4 =-3%#0

A7l exists. So, system of equations has a unique
solution and it is given by X = A~'B

6 -1 -1
adjA=[-6 -1 2
-3 2 -1
. 6 -1 —1]
Al=—. ad]A——— -6 -1 2
|A| 3
3 2 -1
Now, X=A"1B -
x . 6 -1 —1][12000] [4000
= 7|73 -6 -1 2 |[37000|=|5000
z -3 2 -1|47000] |3000

= x=4000, y = 5000, z = 3000
The values described in this question are
resourcefulness, competence and determination.

11X -
26. We have, cos ~— +cos ~ = =

a
2 2
= cos”! ﬂ— /l—x— /l—y—
b2
,, /1———cosoc .. (i)

Squarlng on both 51des of (i), we get

2 2
Xz)/z + l—x—2 2 2xy 1———cos o
a“b a V
2xy

- DA S >
azbz b2 a2 azbz ab bz

=1 - sinQl

o
=




2 2
:>x_+— zxy xy 1—— —Sln o
a2 b ab|ab b2

2

x 2xy
= = 2 osa+ L=sin’o

a2 ab bz
OR
b=a+ b+ abforall a b e A, where

[From (i)]

We have a *
A=R-{-1}
Commutativity : Leta, b€ R - {-1}
Wehave,a*b=a+b+ab=b+a+ba=b*a
Hence, * is commutative.
Associativity : Leta, b, ce R-{-1}
Wehave,a*(b*c)=a* (b+ c+ bc)
=a+(b+c+bc)+ab+c+bc)
=a+b+ab+c+(@a+b+ab)c=(a+b+ab)*c=(a*b)*c
Hence, * is associative.
Let e € A be the identity element. Then,a*e=a=e*a
a*e=a+e+ae=aande*a=e+a+ea=a
= e(l+a)=0 =e=0 [
Hence, the identity element for * is e = 0.
Existence of inverse : Let a € R - {-1} and b be the
inverse of a.
Then,a*b=e=b*a
— a+b+ab=0=b+a+ba = b=———
Since, a € R - {-1} atl
L a#-1= a+1#0 = b=—2cR

a a+1
Also, if ———=-1

a+l
= -a=-a-1= -1=0, which is not possible.

a#-1]

Hence, 4 e R—{-1}
a+l
So, every element of R - {-1} is invertible and the

—a
inverse of an element a is ——.
a+1

27. Let S, V, r and h be the surface area, volume, radius
and height of the cylinder. Then

S=mnr?+2nrh ['.- Cylinder is open at the top]
S—mnr?
= h=
27r

Now, volume of cylinder, V = nr?h

S—mr? 2
- VZRTZ( ] ','h=S Tr
2nr 2nr

= V=%(Sr—7tr3) (1)

Differentiating (i) w.r.t. r, we get ii—v = %(S —3mr? )
r

L =0= S=3n
r

For maxima or minima,

d>v  —6nr

Also, —=
dr* 2
Volume of cylinder is maximum, when § =37mr?
2.2
S—mr? 3nrt—mr
NOW, h = ! = =7

21r 21r
Hence, volume of cylinder is maximum, when h =r.

28. The equation of the plane passing through (2, 5, - 3)

isa(x-2)+b(y-5)+c(z+3)=0 )
If plane (i) passes through the points (-2, -3, 5) and
(5, 3, - 3), then

-4a-80+8=0=>a+2b-2c=0 ...(ii)

and 3a-2b+0:c=0

Solving (ii) and (iii), we get
a b c a

-2 _ — 2

-4 -6 -2-6 2

= a=2Ab=3Ac=4A

Substituting the values of a, b, ¢ in (i), we get

2Mx - 2) +3A(y - 5) +4Mz +3) =0

= 2x+ 3y + 4z = 7, which is the equation of the plane

passing through the given three points.

Now the distance of (7, 2, 4) from this plane is given by

14+6+16-7| 29 —\/Eunits

Ja+9+16 | 29

29. For f(x) to be continuous at x = 0, we must have
lim f(x)= hm f(x) = f(0)

0 20T (@ 1)(O—h)+sin(0—h)
lim f(x)= l
—hsin(a+ 1) —sinh

..(iii)

= A(say)

wl@‘
»-lkln

Now,

h—0 —h

. inh
i OOy im T e L)
h—0 (a+1h h—>0 h

2_
And, lim f(x)—l \NO+h+b(0+h)” —VJO+h
x—0" h—0 b(0+h)*?
\/h+bh2 N NG
bl’l3/2 bh3/2
_hm\/1+bh—1><
h—0  bh N1+bh +1

1+bh—-1

1
= lim =—
h—>0 bh(,/1+bh+1) h—0bh(, /1+bh +1) 2
Also, f(0) = ¢
From (i), (ii) and (iii), we get

h—>0

\/1+bh+1

h—>0

..(ii)

..(iii)

1 -3 1
at+2=—=c=>a=—and c=—
2 2

and b can be any real number. o0
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M I I Practice Problems Class XII
his specially designed column enables students to self analyse
their extent of understanding of specified chapters. Give

yourself four marks for correct answer and deduct one mark for

wrong answer.

Self check table given at the end will help you to check your

readiness. -
Total Marks : 80 Time Taken : 60 Min.
Only One Option Correct Type 1 1 1
(0 Hl+—+—+.+———
1. Let A be any 3 x 3 invertible matrix. Then which 25 (2N+1)2

() adj (adj (4)) = |A]-(adj(A))™"

one of the following is not always true? 1 1
(d) 4{1+—+—+... }
(b) adj (adj (4)) = |A]*(adj(A))™!

2
9 25 (2N +1)

(c) adj(A) =|A]-A™ 6. [(secx)™ (tan® x + tan x)dx is equal to
(d) adj (adj (4)) = |A|-A (a) sec"*?x+C (b) tan™*2x + C
2. Th iod of = si + i m+2 m+2
e period of f{(x) = | sin x | 3|)cosx | is © sec : * @ tan : %0
@ T (b) m (c) 775 (d) 27 m+ m+
2

3. Leta, n=1,2,3, 4 represent four distinct positive LI B MG LT Qi LB CalEE e

real numbers other than unit such that each pairof 7. Let E and F be two independent events. The
the logarithm of a,, and the reciprocal of logarithm

1
_ , ' probability that both E and F happen is — and the
denotes a point on a circle, whose centre lies on 12

y-axis. Then the product of these four number is probability that neither E nor F happens is 1 Then
@0 (1 @2 @3 o
4. The area of the figure bounded by the parabolas @PE =L, P =L ©) pE)=1, P =3
x=-2y*and x = 1 - 3y*is ? 41‘ % ]
4 , 2 , () P(E)=—,P(F)=— (d) P(E)=—,P(F) ==
(a) — square units (b) — square units 6 2 4 3
3 3 8. 'The direction cosines of two lines are connected by
© 3 square units d) 6 square units relations [ + m + n = 0 and 4/ is the harmonic mean
7 7 between m and n. Then,
5. Letg(x)=logf(x) where f(x) is a twice differentiable I cmm 5,
positive function on (0, o) such that f(x + 1) = x f (x). (a) I my m
Then, forN=1,2,3, ..., (b) Ll + mymy+nn,=-1/2
g”(NJ,.l)_ g”(l): (C) llmlf’ll +lzm21’12 :—\/g/g
2 2 J6
1 1 1 (d) (ll + 12)(m1 + mZ)(nl + 7’12) =T
18
@ —4{l+—+—+..+——
9 25 (2N -1)% 9. For 3 x 3 matrices M and N, which of the following

statement(s) is (are) not correct?
1 1 1 Ty o . . .

(b) 4{1+—+—+..+ — (a) N MNissymmetric or skew symmetric, according
2 2 (2N-1) as M is symmetric or skew symmetric.
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10.

11.

12.

13.

(b) MN - NM is skew symmetric for all symmetric
matrices M and N.

(c) MN is symmetric for all symmetric matrices
M and N.

(d) (adj M) (adj N) = adj (MN) for all invertible
matrices M and N.

Let 4, B and C be 2 x 2 matrices with entries from

the set of real numbers. Define * as follows:

A*B= %(AB’ + A’B), then
(a) A*B=B*4 (b) A*A=A4"
(c) A*(B+C)=A*B+A4A*C

1

(d) 4*1= E(A+A,)
The difference of the tangents of the angles which
the lines (tan”o. + cos?0r) x* — 2xy tanot + sin’ay® = 0
make with the axis of x is

(a) 2 (b) 3 (c) -2 (d) -3
Letf: R— Rbedefinedas f(x) = _sinmix Vx €R,
x"=x+1

where {x} is fractional part function. Then function
(a) fis neither even nor odd.

(b) fis a zero function.

(c) fis many-one and non-constant function.

(d) fis one-one function.

Letd=xi+x2] +2k,b=—3+j +k,
C=0Bx+11)i+(x—9)j —3kbe three vectors.
Then, angle between 4 and b is acute angle and

between ¢ and d is obtuse, if x lies in

(@) (o DUR3)  (b) (-, 1)

(c) (2.3) (d) None of these
Comprehension Type
1-h
Given that for eacha e (0,1), lim [ ¢t™*(1- )+ dr
h—ot h

exists. Let this limit be g(a). In addition, it is given that
the function g(a) is differentiable on (0, 1).

1
14. The value of g (5) is

(@ © (b) 2w (c) m/2 (d) m/4
15. The value of g’(%) is
(a) m/2 b)) =w (c) -m/2 (O

16.

17.

18.

19.

Matrix Match Type
Match the following.

Column I Column II

P. |[The number of independent
constants in the equation of a| 1.
straight line in 3 dimensions is
Q. |The square of distance of the
point (1, 2, 3) from the line 2. 9
X+ y2 =0is
R. |If the lines
x—=1_ y+1
? x—33 y—k4 z 3 >
2

-9

z—1

and —— = =—

1 1
are coplanar, then 2k is
S. | If the image of the
point P(3, 5, 7) in the
plane 2x + y + z =0 is
(a, b, c),thena + b+ cis

p Q R S
(a) 4 1 2 3
(b) 3 2 1 4
(c) 4 3 2 1
) 2 1 4 3

Integer Answer Type

For any differentiable function y = f(x), the value of
&y () &x
dx* dx dy2

Let f (x) be a polynomial of degree 4 such that
fO=Lf1)=2f"()=4,f"(1)=12 and

F4(1) = 24. Then £ (2) is
If the line x-3 = y+12 = x+4’ lies in the plane
Ix+my-2z=09, then P+m’is equal to
. Ifsin'x + sin"ly +sin"lz= 3711 then
(x101+ lel) (x202 + y202) ~
(X303 + y303) (x404 + )’404) @@

Keys are published in this issue. Search now! ©

SELF CHECK

> 90%
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(i) Applications also available at selected branches of Union Bank of India, Indian Bank and Karur Vysya Bank.

{iil} Filled-in applications aleng with a DD for T 1,000/- (T 800/- for female candidates), drawn in favour of GITAM
(Deemed to be University) payable at Visakhapatnam on any scheduled bank, be sent to the Director-Admissions
GITAM, Gandhi Nagar Campus, Rushikonda, Visakhapatnam-530045, Andhra Pradesh

Online Admission Test at 48 Centres: Visit www.gitam.edu for the [ist of test centres

Scholarships : < 100% Fee waiver to top 10 rankers of GAT-2018 < 50% Fee waiver to top 11-100 rankers of
GAT-2018 < Ment - cum - Means Scholarships < Scholarships to every M.Tech. & M.Arch. students < Teaching
Assistantships to M.Tech. students « Scholarships to every Aerospace Engineering students + Scholarships to
every B.Pharm. & M Pharm. students

— Important Dates for GAT - 2018 — ] [

Last date for receipt of Applications : 26" March 2018 scan W] E[E]
Online Slot Booking . 5™ to 8" April 2018 OR : T
Download of E-Hall Tickets . 5% April 2018 onwards CODE [w]

Online (Computer based) Tests . 11t to 26 April 2018 I ]
@ www.gitam.edu IVRS: 0891-2866444 ﬁ/ GITAMAdmissionTest
BENGALURU CAMPUS I HYDERABAD CAMPUS VISAKHAPATNAM CAMPUS

080-28098008, 28098000 08455-221266 / 200 / 204 0891-2866555 / 2730177
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m Vidyamandir [ Q
Classes =t

GURUKUL FOR IITJEE AND MEDICAL PREPARATION

IMPARTING QUALITY EDUCATION SINCE 1986

) PREMIER INSTITUTE
= FOR IIT JEE PREPARATION

+DELHI'S BEST FOR IIT JEE PREPARATION, SINCE 1986

WHAT : «BEST SELECTION RATIO IN IIT JEE FOR LAST 30 YRS
MAKES ' COMPLETE FOCUS ON IIT JEE, BITSAT, VITEEE, BOARDS AND MORE
VMC «LIMITED INTAKE, SMALL BATCH, PERSONAL CARE & ATTENTION
7/

«INDUSTRY BEST STUDY MATERIAL AND ONLINE SUPPORT
THE FIRST “REGULAR ALL INDIA TEST SERIES TO MAP PROGRESS
CHOICE “REGULAR PTM FOR BETTER FEEDBACK SHARING
FOR T JEE . *BEST IN CLASS ACADEMIC CONTENT & TESTING / EVALUATION SYSTEM

ASPIRANTS «STATE OF ART MODERN INFRASTRUCTURE

*TRANSPARENT REFUND POLICY

NATIONAL 31" March & 21* April 2018

Courses For IIT-JEE Preparation [ tly introduced
ADMISSION CUM i Offered For Students Going To Cii?:e! Flgrrl?l\el:i?ful Test Preparation
SCHOLARSHIP TEST i Class 9™, 10", 11™& 12" For Students Going To Class 11™

MERITORIOUS STUDENTS FROM EACH CLASS WILL BE AWARDED e{;[e]:\:3;|ldfl UP TO

VMC DELHI NCR CENTRES ( + Centre for both JEE & MEDICAL preparation ) ——————

+ H.O.: Pitampura  + Anand Vihar Dwarka + Faridabad Ghaziabad + Greater Noida Gurugram
7290045420/416 (011) 43068924/26  (011) 45221178 (0129) 4163119/20 9650495709 7290045422 (0124) 4148541/42

(011) 45221191-93 f /vidyamandirclasses

+ Janakpuri / Vikaspuri + Noida Punjabi Bagh (foe"™" + Safdarjung Enclave  Kalu Sarai gne*°"*"  Rohtak

9643407598 / (011) 46582525  9643407591/93 7290045419 (011) 41046279/80  (011) 42156441 9999335300 [E]/V'dvama“d"—'"
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' READY. STEADY.

VITEEE

EXPERIENCE EDUCATION
THAT’S AT PAR WITH TOP
UNIVERSITIES ABROAD

ADVANTAGE VIT

VIT E E E 2 1 ﬁ e Gurriculum for Applied
Learning (CAL)™

A\

4™ April to 15™ April (Computer Based Test) i e Project Based Learning (PBL)
Applications are invited for B.Tech Programmes & - Opportunity for Semester

. . . . e Abroad Programme

Biotech., Bioengg., Chemical, Civil, CSE, CSE (Specialisation in Digital KX

* One module of every subject

Forensics & Cyber security), CSE (Bioinfo.), CSE (Data Analytics), CSE - handled by Industry experts
(Gaming Tech.), GSE (Information Security), CSE (Networks & =

Security), ECE, ECE (Biomedical), ECE (Embedded Systems), ECE an © 35,000 students from
(I0T), ECE (Sensors & Wearable Tech.), ECE (VLSI) , EEE, EIE, i@ 60 countries

Electronics & Computer Engg., IT, Mech., Mech (Auto), Mech. A/ 110 student clubs and

(Energy), Production & Industrial Engg., B.Des.Ind.Design chapters
ﬁ'f * More than 170 Adjunct
To apply online and to get details like eligibility and fee, Professors from reputed

please visit www.vit.ac.in universities abroad

ONLINE APPLICATION FEE: 31150 * International Transfer

Programme (ITP)

LAST DATE FOR SUBMISSION EXTENDED TO : 15" MARCH 2018

W)

o = »
B STARS nnf
RATED EEXCEL — —
X116 KA
- 15T IR
# & & % R ek

For enquiries contact us on our helpline number

+91-416-220 2125 | +91-416-330 5995
VIT VELLORE

CHENNAI

=, Vellore lnstltute of Technology

eemed to be University under section 3 of UGC Act, 1956)

f VITUniversity ‘ 3 VIT_Univ VIT - A place to learn; A chance to grow
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MAKE THE RIGHT MOVE
IN YOUR CAREER

AGST

ADMISSION CUM SCHOLARSHIP TEST

25°

March, 2018

ACST is the right step in the right direction that shapes your future and gives
you a chance to build your career dreams under the expert guidance of Aakash.
It offers scholarships up to 60% and with that a chance to seek admission in

Aakash for preparation of Medical / Engineering Entrance Exams, Olympiads &
Other Competitive Exams. With ACST, you can determine a bright future ahead
as it brings the best inyou.

ONE YEAR / TWO YEAR INTEGRATED CLASSROOM COURSES 2019, 2020

NEET, AlIIMS JEE (Main & Advanced) NTSE, Olympiads &
& Other Medical Entrance Exams & Other Engg. Entrance Exams School/Board Exams
For Class Xl students moving to Class XIl and For Class XI students moving to Class X/ and For Class VIl students moving to Class IX and
Qm‘ Class X students moving to Class Xl respectively Qor Class X students moving to Class XI respectively \ for Class IX students moving to Class X

= DIRECT ADMISSION -
CRASH COURSE / TEST SERIES COURSE 2018

for CBSE NEET-UG & AIIMS / Other Medical Ent. Exams | JEE (Main & Adv.) / Other Engg. Entrance Exams

Dates of Commencement Crash Courses: 15th March, 29th March, & 07th April, 2018 (Medical) | 24th March, 2018 (Engineering)
Dates of Commencement Test Series Courses: 29th March, 2018 (Medical) | 26th March, 2018 (Engineering)

GIVE A MISSED CALL: 9599280605

TOLL FREE: 1800-212-1238
AakaSh SMS Aakash to 53030
MEdical | l lT-] EE | Fou ndations Registered Office : Aakash Tower, 8, Pusa Road, New Delhi-110005. Ph.: (011) 47623456

(Divisions of Aakash Educational Services Pvt. Ltd.) E-mail: medical@aesl.in | iitiee@aesl.in | info.afs@aesl.in

www.aakash.ac.in — r@ instagram.com/aakasheducation “ facebook.com/aakasheducation youtube.com/AakashEducation u twitter.com/aakash_twitted B aakashinstitute.blogspot.com




