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1.

Mathematics

For a, bER, deﬁneA:[(l} g]andﬂ=[i g}

Statement I For any g, A is diagonalisable matrix.

Statement II For any a and 5, 1, B is a diagonalisable
matrix.

{a) Staterment | is true, Staterment 1l is false

{b) Statement | is false, Statement It is true

{c) Both statements are false

() Both statements are true

If @ means triple of, # means double of and * means half
of, then the value of @#¥*@ * 5+ @#@ " 21s

(a) 39.5 (b) 40.5

(c) 39.74 {d) None of these

8. A ray of light incident at the point (— 2, — 1} getsreflected

from the tangent at (0, - 1) to the cirele %+ 3° #1. This
refracted ray touches the circle. The equation of the line
along which the incident ray mo#ed, is

(a) dx-3y+11=0 )4+ 3y H11=0
{©)3x+4y+11=0 {d}'Nonesef these

What is the next termWifinthe sequence 49, 121, 225,
361,...7
(a) 400 {b) 441
(c) 481 (d) 529
The number of pairs (a, b) for which
alx+ 1 -b(x%-3x+2D+x+1=0,VxecRis
(@0 )1
()2 (d) infinite

8. If a function ¥=f(x) is defined parametrically as

(f

y=t?+t|t|,x=2t-|t|,t € B Then, atx=0,f (x)is
(a) continuous but non-differentiable

(b) differentiable

(¢} discontinuous

(d} None of the above

The value of tan™* (1) + tan™* @) + tan~'(3) is equal to
a b =

@= (b) r

(© g (d) None of these

- {g2
11. A father's age is 4 times the age of his elder son and

8, The number of positive integral solutions of
tan~ (x) + cot"¢y) =fan 7 @)is
(a) one {b) twia {c) three {d) four

9. The intgrval ilwhich cos™ (%) >sin™! (), is

{@) (= eail)
(CH{N, 17429

(=11
@=-11

104TR(, — 1>~ 1) is an eigen vector of the matrix

[4 1 1
-5 0 -3
-1 -1 2

Then, the corresponding eigen value is
b)-2 (c) -1 @3

5 times the age of his younger son. When the elder son
lived to three times his present age, then the father's age
will exceed his younger son's age by 3 yr. What is the age
of the father?
(a) 40 yr

{c) 30 yr

{b) 32 yr
{d} None of these

12. The perimeter of AABC is 6 times the arithmetic mean of

the sine of its angles. If side a is 1, then £A is
{a) 30° (b} 60°
{c) 80° (dy120°

13. Out of the 18 points in a plane, no three points are in the

straight line except 5 points which are collinear. The
number of straight lines that can be formed joining them,
is

(a) 155 oy 163

{c) 144 (d) 143

14. The orthocentre of the triangle formed by the lines

x+y=1,2x+3y=6and4dx— y+4=0lies in
(a) | quadrant {b} Il quadrant
{c} Nl quadrant {d) V¥ quadrant

15, If the system of straight lines

al@x+ v-3) + b{3x+2y-5)=0, then the line of the
system situated farthest from the point (4, — 3) has the
equation

(8 4x+1ly-15=0
(c)dx+ 3y-7=0

)7x+y-B=0
(d)3x—4y+1=0
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16.

17.

18.

19.

20.

21.

22,

23.

IfA+ B= g , where A,B > (, then the minimum value of

sec A + sec Bis equal to

4 8
- b} —
@ V3 ( )Jﬁ
(c) 6 (d) None of these

If g, b, ¢ and d are distinct real numbers such that
@2+ b2+ A2 —2x(ab+ be+ ed) + b2+ P + d2 <0,
then they satisfy

(a} AP () GP

{cyHP (dyab =cd

The equation ¥ — x* + 2x - 1 =0 represents
(a} a pair of straight lines (b)acircle

(c) a parabola (d} an ellipse

The dimension of a subspace of R* spanned by the vectors
{2,-1,0,1),(1,2,-3,2),(1,-3,2,0) 0,0, 1,- 1)} is

(@) 1 (b) 2

{c) 3 d) 4

In what ratio should wheat at T 4.5 per kg be mixed with
another variety at T 5.25 per kg, so that the mixture is
worth of T 5 per kg?
@12

{c)1:3

by2:1

{d)3:1

The value of p, for which the roots of the eguation
(p-3)x* - 2px + 5p =0 are real and positive@are

(@) pe (3,15/4] (b) pe (3,15/4)

{c)pe[3 15/4) (d) pe [3 15645

The value of lim _(1+x—+3x2) is equal to
x=e  x(In x)

{a) 2 (b)&2

(c)e2 (d) NoRe of these

The value of

2sin”0 + 4 cos@ + ¢)sin « sin 6 + cos (2o + 20) is
{(a) cose + cosa

" (b} indepsndent of

24.

25,

26.

{c) independent of o
{d) None of the above

Which of the following is rational number?
(a) sin15° {b) cos15°
{r) sin15° cos15° {d) sin15° cos75°

1 3

2+ .
] dz around a circular contour

The value of Ic[

z-1
C={z:|z|<8}is

(&)} 0 {b) 3m/

{c) 6nf (N 12nf

Two taps can fill 2 tank in 18 min and 24 min,
respectively. When both the taps are opened, find when
the first tap is turned off so that the tank may be filled in
12 min.

(&) After 6 min
{c) After @ min

{b) Aiter 10 min
{d) After 12 min
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27. If cosx/a =sinx/b, then|a cos 2x + b sin 2x|is

@va®% (&b  (©b¥/lal (&) el

28. The area of the triangle formed by the lines

29,

y='ax,x+ y—a =0 and the Y-axs, is equal to

(@) 1/2)1+ a| {b)ya®/|1+ al

e 12)/( + a)| () a?/2|1+ a|

A variable point [1 + /2, 2 + &/v/2], lies in between two
parallel lines x + 2y =1 and 2x + 4v = 15. Then, the range
of a is given by
(a) 0< o< 542/6
(©) -42/3<a<Q

(b) —4/2/3< < 542 /6
{d) None of these

30. A and B are_twoixéd points. The vertex C of AABC

moves such that cot“A + cot' B = constant. The locus of C
is a stratghtline

(a) perpendicular to AB

(byparalielte"AB

(Chinclineghat an angle (A — B) to AB

(d) Nape of the above

31. Astraight line I with negative slope passes through the

32.

Point (8, 2) and euts the positive coordinate axes at points
P and @. As L varies, the absolute minimum value of
{OP + 0@), where O is the origin, is
(a) 10 (b} 18 (c) 16

If a circle passes through the points of intersection of the
lines 2x — ¥+ 1 =0 and x + ay — 3 =0 with the axes of the
reference, then the value of @ is
(a) 0.5 b2 1

(d) 12

d)-2

33. Afootof the normal from the point (4, 3) toacircleis (2, 1)

34.

35.

36.

and the diameter of the circle has the equation2x - y=2.
Then, the equation of the circle is

@x*+y* +2x-1=0 0) < +y? —2x~1=0
©x2+y¥2+2y-1=0 (d) None of these

The radius of convergence of the power series

d '

Y "“)? 2" is

' 3nl

(a) 1/27 {b)-27

{c)1/3 (d)3

The average minimum temperature for Monday,

Tuesday and Wednesday was 4°C and that for Tuesday,
Wednesday and Thursday was 5.5°C. If the temperature
on Monday was 2.6°C, then what was the temperature on
Thursday? '

(@) 4.1°C (b) 12.1°C

{c) 7.1°C {d) 11 1°C

The equation of the circle touching the line | y|=xat a
distance +2 units from the origin, is

(A + )y —4x+2=0 B+ )y +4x-2=0
QX+ + 4x+2=0 {d) None of these
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37.

38.

39.

40.

41.

42,

45.

Circles with radii 3, 4 and 5 touch each other externally.
Pis the point of intersection of tangents to these circles at
their points of contact. The distance of P from the point of
contact is

(@) V3 {b) V4
(©)v5 7 {d) 12
The angle between the cireles

Ci=x"+ ¥ —4x+6y+11=0
Co=2+ 5y’ —2x+8y+13=0

is equal to
{a) 15° {b) 30°
{c) 45° () BO°
For 1 < z|<4, the coefficient of 2% in the Laurent series
expansion of — 15 equal to
2°—bhz+4
{a} 1/192 {b}1/48
{c) —1/48 (dy-1/192
A sum of ¥ 3310 is to be paid back in 3 equal annual

instalments. What is the total interest charged, if the
interest is compounded annually at 10%?

(@) T 1331 (b) T 683

(c) T 331 (d) T993

The greatest integer which divides the pumber
101} — 1 is equal to

{a) 100 {b) 1000

(c) 10000 (d) None of these

The sum of the coefficients of all thesintggral powers of x

)4[], i6
(o
(d) W28 + 1)

in the expansion of (1 + 2Vx
(@ 3% +1
(©) 1/2(3% - 1)

IfQl+x)"=Cy+ Cix+...+ Chx", then the value of

Y (€, +Cy is

2

F=0 2=0

(@ (n+ n2"*! by (n =127+

) in+n2" (d) Nane of these
Which of the following is not the, property of "C,?
(@ "C,="C, _,

(b) "C, ="C,_,

(C)f nCr =n n“WCr—1
DHr~N"C =pn-0"""C, _,

A city has 12 gates. In how many ways can a perscn enter
the city through one gate and come out through a
different gate?

(a) 144

(p) 132

(c) 12

(d} None of the above

46. A bag contains b paisa coins, 10 paisa coins and 20 paisa

47.

48

49.

50,

51.

52.

a3.

54.

55.

coins in the ratio of 3 : 2 : 1. If their total value 18 T 11,
then what is the number of 5 paisa coins?

{a) 50 (b) 60

{c) 120 (d) 200

In how many ways can 5 letters be posted in 4 letter
boxes?

{a) 20 (b) 32

{c) 4° (dy &*

If the length of the sides of a triangle are 3, 4 and 5 units,
then the circumradius is

{a) 2.0 units (b} 2.5 units

{c) 3.0 units (d) 3.5 units

The sides of@astxiangle are 17, 25 and 28. The greatest
altitude pfdength is

(a) 15 (b} 84/5

(c) 429/1% (d) None of these

The straight line y=mx+ ¢ touches the parabola
2 =Yg (x+ a), if

(@c=am-alm (e =m-~a/m

€)c =am+ a/m {d) None of these

P is any point on the ellipse 81x° + 144y® = 1944, whose
foci are S and S'. Then, SP + 8P is equal to

(@) 3 (b) 46 {c) 36 (d) 324

The locus of a variable point, whose distance from (-2, 0)
is 2/3 times its distance from the line x = -9/2, is

(a) ellipse {b) parabola

(c) hyperbola {d) None of these

If0 < @ < b, then lim (b” + a™'™ is equal to
e

@e {bya

()b {d) None of these

The value of lin(]] [sin x/x], where [] denotes the greatest
x—

integer function
(2) isequal to 1
{c) does not exist

{b} is equal to zero
{d) Nane of these

ip n—1

Lim j i
e d 0] +
{a} does not exist
{c) is equal to O

dx

(b} is equal to 1
(d) is equal to 0.5

B56. A shopkeeper marks his goods 20% above his cost price

517.

but allows a discount of 8% for cash. What is his profit
per cent?

(c) 9.6

(a)10.6 (b)11.6 (dy10.4

f A+B+C=mn, then the greatest value of
cos A+ cosB+cosCis

(@2 (b} 3

(c) 3/2 (@1
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58,

59,

61.

62.

Iff, £:[0,1] — Rare defined as
2 n
F) = 1, x=0,— h n' "E’HEN

Q, otherwise

1
and g(x):{l’ x=;,nEN

0, otherwise

Then,

(a) bath Fand g are Riemann integrable on [0, 1]

(b) fis Riemann integrable on [0, 1] but g is not

(c} g is Riemann integrable on [0, 1] but f is not

(d) both fand g are not Riemann integrable on [0, 1]

At what time between 6 and 7 do the hands of the clock
coincide?

(a) 6:13 {b) 6:36

(c)6:32 {c) 6:35

A lamp of negligible height is placed on the ground
t metre away from a wall. A man m metre tall is walking
at a speed of 0.1 ¢ m/g from the lamyp to the nearest point
on the wall. When he is midway between the lamp and
the wall, the rate of change in the length of his shadow
on the wall is

(@) 25t mfs {b) ~0.4 mm/s

(c)-02tm/s {d) 02 mm/s

The_ total number of critical #poinis of
f{x})=max(sin x, cos x), ¥V x € {27, 2x), is equdl to

(@) 3 ) 4 ©)5 @7 7
A group of 7 students with averag® weight of 66 kg is

joined by another 5 students with a%erage weight of

64 kg. What is the average weightof the total group?

63.

&

(@) 64.8kg  (b) 645 kg (d) 65.17 kg

If P{x) is a non-constant ‘eubi¢ polynomial with real
coefficients and @(x) = P(x} — V2P’ (x). Then, Q(x) =0 has
(a) all roots real (b} all roots complex

{c) exactly one real root (d} exactly one complex root

(c) 85%8.kg

A rectangular tank is 4 m long, 3 m wide and 1.5 m high
and is filled with water upto 0.6 m. How many stones of
15 cm » 10 cm % 8 cm are to be dropped to take the water
to the top of the tank?

(a) 9000 (b) 10000

(cy 1000 (d) 900

Hfx)=2x—tan 'x—In(x+ J1+ £%),¥ x e B, then
(@) f(x}is non-increasing in {—ee, o}

(b) f(x)is non-decreasing in (—ee, s}

(¢) f(x)is increasing in (—ee, o)

(d} f(x)is decreasing in (-, )

Ifo,pare theroots of 22 —x—1=0and A, =0 +B" then
the arithmetic mean of A, and Au L is

(a)ZAn-M b} An+1

€124, _, (d) None of these

67.

69.

70.

71.

72.

78.

74.

75.

76.

71.
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The slope of the normal at the point with abscissa x=-2
of the graph of the function f(x) =}x - x|, ia

@) - ) H% © % (d) None of these

10.9876543210 is divisible by
{a) 5, 9and 11 (b) 5 and 9 but not by 11
{c)8and 11 butnot by 5 {d) 11 and 5 but not by 9

What is the digit in the unit's place of the product
23%% x51%2

{a) 1 by 3 (¢} 7 (e} R

If P(x)=aa.‘2+ bx +empand Q(x):—ax2+ bx+ ¢, where

ac # 0, then the equation¥P(x) @(x) =0 has
{a} one real root () two reai roots
{c) atleast tworedoots (d) atmost two real roots

If {a,} 45 a Teal\sequence such that ¢, >0,a, >0 and

@, =a/0n1 +AlQ, 2 7 22, then{a,}

§a},does ot converge {b) converges to v2
(c) cenverges to 2 {d) converges to 4

"The population of a town was 24000. If males increase by

6% and females by 9%, it becomes 25620. The number of
males and females were

{a} 19000, 5000 {b) 16000, 8000

{c) 20000, 4000 {c) 18000, 6000

Ifsin® 0 + cos® 6 + kcos®20 =1, then k is equal to

(a)1/2 tan” 2@ {b)1/4 tan® 26

(c) 4cot?28 (d) 3/4 tan’ 28

A sum of money amounts to T 6060 in 2 yr and ¥ 6655 in

3 yr at compound interest, being compounded annually.
Find the sum and the rate- of interest.

(a) T 4000, 12% {b)} T 5000, 10% -
(c) T 5500, 10% (d} None of these

If today is Tuesday, then what day of the week wasit 124
days before?

(a) Wednesday {b) Thursday
(c) Tuesday (d} Friday
The Fourier series expansion of the function

-4Lx<0
= {x D<x<4

in the interval [—4, 4] involves

{a) no cosine terms

{b) no sine terms

{c) no constant term but both sine and cosine terms

{d) a non-zero constant term but both sine and cosine terms

Let (C[0, 5], d..) be a metric space, where C[0, 5] is the set

of all real-valued continuous functions on [0,5] and
a.(f, @) =sup{lfeO - g®:xe[0,5]} I Ff@)=x"—4x
and g{x) =3x -6, then d_. (f, g)is equal to

(&) 6.0 L) 6.25

(c) 8.15 {d) 6.35
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78.

79.

80.

81.

82.

Three solid cubes of edges 3 cm, 4 cm and 5 ¢m are
melted to form a new cube. The edge of the new cube is

(a) 7.7 cm (b) 6.0cm (c)8.5cm (d) 8.0 cm
If‘BATCH is coded as ‘ABSDG’, then what is the code for
‘TERM'?
(a) PFSL
(cy SFQN

(b) SFQL
(d) None of these

b
If g(a + b — x) = g(x), then jax g(x)dx1is equal to

@ @ [ o - xjox

b-a
2

@+ byeb ,
(b) Tjag(b + X)o

b @+ b)eb
© | ,qtxax (@) =5~ ] g
Suppose all five men at a party throw their hats in the
centre of the room. Each man, then randomly selects a
hat. The probability that none of the five men selects his

own hat is
(a)l+l 1.1 1 1,1, 1
21 3l 4l

)=+ -+ -+ —
51 2 3

(o)1-l+l_l+l

21 31 41 5!

(d} None of these

A particular solution of the differential eguation
{x - yXdx + dy) = dx - dy, given that y =-1, when x=0,
is

(@log|x+ y|=x-y+1
(c)loglx2 + y2{=x— y+ 1

(b)log|x+ y|=x+ y+1
{d} None of these
The planes 2x ~ 3y + 42 -5 =0 and bx 259+ 102 -6=0

(a) are perpendicular
{c) intersect Y-axis

(b} arefparallel

(d)pass through {0, 0, 1.25)

If n € N, the set of natural numbers. Define a sequence of
funetions on (—1,1) as :

[g;_(i_t‘i,_1<x<0
fr0g= -
Q-9 pex<1
n

Then, {f, ()}
(a) does not converge on(—1, 1)
{b) converges only for x=0

" {c} converges on{—1,1)

{d) converges on{—1, 1), except for x=0

A number is multiplied by ¢ and 9 is added to it. If the
result is divisible by 17, then the number is

(a)12 (b) 15 © 17 {d) 16

The cumulative distribution function of a random
variable is

0,
fay=1%

xsa
—a
=— a<x<P

B-a
1, xzp

87.

3

89,

91.

92,

98.

(cl

The random variate follows which of the following
probability distributions?

{a) Uniform

{b) Expanential

(c) Binomial

{d} Paisson

The maximum value of xyz, when x® + ¥> + 2% =1, is

1
(@ e
]

27

(b}1
©) (d) None of these
dx

Jsin‘g’ Fasindx + o)
1 sin(x + a)

(@ 2 ’sin(x+ ) +C ®) -

sino SiN% 2sinct sinx
,LJM +C (d) None of these
sinee sinx

The%walue of

The value of is

+C

- )
14—+ — + o 18
2! 3t 4!
(@) e o) n
{ce (d) None of these

If 830 is divided into three terms such that 4 times the
first term is equal to 5 times the second and 7 times the
third, then the firat term is

(a) 350 (b) 280

{c) 200 (d) 230

In a row of 21 girls, when M was shifted by four places
towards right, she became 12th from the left end. What
was her earlier position from the right end? '

(@) 11th (b} 12th

(©) 13th (d) 14th

A solid cube is painted black on two of its opposite faces
and is cut into 343 equal pieces. How many small pieces
have no paint?

(a) 245

(b} 313

(c) 294

(d) None of the above

The area of the circle * + y* = 16 exterior to the parabola

¥>=6x is equal to

@ 4(41:3- J3) ®) 4{41:; J3)

The line y—ax+1=0 is a tangent to the curve
y* —4x=0, if the value of a is
(@) -1 {b) 2

]
{c) 3 {d) 5
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95. Let X,Y and Z be three independent normal (0,1) 103. The value of

96.

91.

98.

random variables. Calculate E[{X + Y + Z}%].

@0 (b) 1 (©) 3 (@9

A fair coin is tossed 100 times. The probability of getting
exactly 50 heads is close to

(a) 0.001 ) 0.1 {c} 0.5 (d) 0.9

A number is randomly chosen from the interval (0, 1).

What is the probability that its second decimal digit will
be 57

(ay 0.1 (b} 0.5 {cy o.M {d) 0.07
If f(x) =———, then find
1 2 2000
g (2001) " f(EDOl) M (2001)'
(a) 1000 {b) 2000
1000 )
(o) — (d) Cannot be determined
2001
If
, nin+1)
2
D =12r-1 y n?
gr_g p 2R7-) (3];_ 1)

Compute Y D,.
r=1
@n nin+ 123(2n+ 1)

()1

(b)
(d) 0

100. An equilateral triangle is drawnjin a Ainit square such

101.

102.

that one of its vertices coincides With a vertex of the
square. What is the m@xmum poss1ble area of the

triangle?
@243-3 (B)3-1 (€}243 (d) 3v3

The amount of bread [in hundreds of kilograms] that a
bakery sells in a day is a random variable with density

kx, 0<x<3
Flx)=<k®B-x),3<x<86
0, 0

Find the value of k& which makes f a probability density

function.

@) 3

dx .
Th 1 f | —
e value ¢ Imw

1

1
(0) o (c}e @ N

1/ 4
(b)-(1+l3} 6
X :

(d) None of these

104,

105.

106:

107.
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J-ﬂf3(slnx+ €o8 &) i

@sin' &3 =1 (o) tan* 3 =)
1 1
(c) sec™" @ (d} None of these

Equal quantities of 1 : 5 and 3 : 5 milk to water sclutions
are mixed together, What will be the ratio of milk to
water in the new mixture?

(&) 13:35

by2:5

{c)5:8

{d) 35:13

In a kilometre race, Phesdts @by 25 m or 5s. Find the time
taken by P togomplete the race.

{a) 3 mingts s

{b) 4 min\20 &

{c)@ min I0s

{@),5 mirdO s

The Points on the curve 9y* — ¥ =0, where the normal to
the curve makes equal intercepts with the axes, are

@) [4, t g] ) [4, = g)
© (4. + g] ) (1 4 g]

The truncated Poisson distribution with the zero class
missing has probability function

A.k
@ -1Dr!’
Compute E[x].
{(a) A

Px=Fk)= kE=1,2,..

1
(){e 3

12

A

{c) TRy

(@)

108. A number when divided by 238 leaves a remainder of 79.

109.

110

What will be the remainder when the number is divided
by 17?7

{a) 8 (b) 9 (c) 10 (d} 11

A balance shows 990 gm for 1 kg. Find the profit of
trader, if he marks his goods up by 20% of CP.

(@) 7% - {b) 10%

{c) 1% {d) 8%

Distance between the two planes
2x+83y+42—-4=0and4x+6y+8z-12=0is equal to
=8

L) 4

)2

{d) None of the above
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1.

Answer with Explanations

{c) Given, A= [2) g]

NE
B= la &

Both A and 8 wil be diagonalisable, when a=0and bcan
be any real number.

.. Both statements are false.
hy@# @ "b+@#@ "2

=3H%[3(%x5)]}]+ 3[2{3[%"2]}]

=i§+ 18= 45+ 36
2 2
a1

= — = 40.5
2

() We know that, the equation of tangents of slope m 1o the
circle x° + y2 =r° are

y=mxtryf1+m* 0!

£

A

A

(_2v _1) (0- -1 )

X

YI

Since, tangent (i) passes through,the poipt' (- 2, — 1).

—1=-2m AP
—1+2m=+ J1+ 9’

em—-17 =1+ m?
am® +1-4m=1+m°
3m* —4m=0
m{3m-4=0

4

m=0,-
3

-~ m=0is the slope of tangent to the circle at (0, — 1).

| [ | | A

Slope of reflected ray, m = -g

Ndw, slope of incident ray = — g

-~ Equation of line moves along incident ray,

(y+)=-3x+2)

= X+ 3y+11=0

4.

{d) Given, 49, 121, 225, 361, ...
. 72 19 15% 197, .

Here, we see that each term after the first term follow a
paitern that each term is sguare of a number, which is
4 more than preceding number without squaring.

~Next term = (19 + 4 = (23 = 529
B alx+1P-b(x*-3x+2)+ x+1=0
=ax® +1+2x)-b(x® = 3x+2)+ x +1=0
—(a-bx +(a+ 3bx+x+a—-2b+1=0
=@-bx’+({Pa+ IR Nx+a-2b+1=0
X 1
D%0
=(2a+ 3ba4 Ni—4a-bHa-2b+ )20
= 42° £ 967 #M1+ 12ab + 6b+ 4a—4(a° —2ab
‘ +a-ab+2b° -b)20
£0da® +90° + 1+ 12ab + 6a + 4a - 4a8° + Bab - 4a
+4ab-8b°+4b20
=52 +24ab+ Ba+ 4b20
S 0% + bPda+ 4+ 6Ba=0

Hence, only one pair of {a b) exists for which above
expression is greater than or equal to zero.

(b} y =t% + ¢
x=2t —|t|t eR

A gt M
o dx 1
dt
When, x=0,1t =0
(&)~
/o

So, y = f(x)is differentiable function.
@ tan (0 + tan @) + tan™(3)

=n +tan™’ i +tan'3
1-2

=7 + tan~'(- 3) + tan '(3)
=x —tan "3+ tan ' Q==

Bytan™ x + cot™ y =tan'(3)

= tanx+ tan“{%) =tan~'(3)

= tan' x -tan~(3) = tan"[ﬂ

= tan‘{x—_s] = tan‘{lJ
1+ 3x %
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x-3 1
= =—
1+3x vy
1+ 3x
= Y= 3,x>3

it has only positive integral solutions at x = §, 8.
.. Total number of solutions are two.

9. (0
: Homooy
n - n :mn
a9 1 s . E
2 ( 2 ) ﬂ .
X« = 51 X X _.1 o (1,0)& -
-2 ] ¢
( 2 ) ' E ¥
¥’ Y’
sinTx cos™x

Itis clear from the graph that

cos™ " x > sin~! x for the intervai | -1, LJ
N

= S5+ A+ 3
~“1+1-2+4

= 4-2-2=10

= A=2

11. (o} Let father's age be x yr.

Elder son's age = % xyr

, 1
Younger son’'s age = Ex yr

According to the question,
3 1(14)( ]
<x=—=|—+3
4 4\ 20

= Ix=—+3
20

= 60x =14x + 60
= 46x =60
60
X=—
46
12. (a) According to the question,
sinA+sinB +sinC

3
= a+b+c=2gnA+sinB+sinC)

a+b+c=6

~ [not possible]

13.

14.

15.

JNU MCA Solved Paper 2013

By sine rule, we have
sinA _sinB _sinC —

...(f)

a b c
A
c, b
B a C
= sin A= ak
sin B & by
sin@=ck

SubstitutinglifmEggli), we get
arb e =2kfa+ b +c)
1

= k=—
2
. 1
New, smA=g=E [ra=1
A=30°
[c) Number of non-collinear points =18 -5=13
. Total number of straight lines = ("®C, - °C,) + 1
=153-10+1
=144
{8) Given lines
X+ y=1 ()
2x+3 =6 i)

..(ii)

Solving these equations pairwise, we get vertices of friangle

are (-3 4) (_—3 E) and (_—3 s 5)
T 7 5 5

A(-3.4)

and 4x -y +4=0

3,18 . 3,8/
(7 718 C(_SS 5)
Since, the triangle is scalene.

Hence, orthocentre lies in-Ist quadrant.

{0) The line 4x + 11y — 15 = 0 is included in the given system
of straight lines.

As, 2a+ 3b=4
a+2b=11
gives b=18a=-25
Also, —3a—5b=-3(-25)- 5(18)
=75-90=-15
Distance of 4x + 11y —15=0from (4,-3)
16-33-15 32

= =273
J137

*| e
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16.

The line 7x + ¥ — B=0s included in the given systemn of
straight lines.

2a+3b=7
a+2b=1
gives b=-5a=1
Also, —3a—-5b=-3(1-5(- 5}
=-33+25
. =-8
Distance of 7x + y - 8=0 from (4, -3)
=lw=i=24
Jagr1} J50

The line 4x + 3y — 7 = Qis included in the given system of
straight lines.

o 2a+3b=4

and a+2b=3 _

gives b=2anda=-1

Alsa, -%-5b=-3(-1)-5)=3-10

=-7

Distance of 4x + 3y —7 = 0from (4, - 3)
_|16-9-7_
1/16+9

The line 3x — 4y + 1= 0is included in the given systerm,of
straight lines.

Distance of 3x — 4y +1=0from {4, -3}
_|12+12 +1

| Jo+16

25 25___

T
cA+B==
{a) 3
cos{A+ 8)=cos-g-
= ¢os Acos B -sinAsin8 =%

= cos AcosB=%+sin AsinB

Now, T AMz2 GM
= sec A+ sec B 2 2+/sec AsecB

VcosAqosB :
= secA+secB22 -1———1-—-- (@)
§+sinAsinB

For L to be minimum,

— +sinAsinB
2
[-;- + sin Asin BJ should be maximum.

i.e. sin Asin B shouid be maximum.
= sin AsinB <1

= 1+sinAsinB<§
2 2

17.

18.

196

20.

21.

From Eq. (i),
2 _2V2

=3
242

Hence, minimum value ofsec A+ sec Bis ﬁ

secA+secB=2.|=

b) @ + 6%+ —2x(ab + be +od)+ b2 +c2 +d? 50
=(@x? —2xab + b2)+ (@x - bF + (x —c P + ex —-dP < 0
= ax=bbx=c,cx=d
= x=9,x=3,x=0—(
a b c
Hence, a b,c and o atesin GP.
{a) Given, y® — x® + 23120 (i)
which is of the form ax>% by + 2hxy + 2gx + 2,y + ¢ =0
where, a==2lb=Th=0g=1f=0andc =-1
. abc H2fgh Jaf®— bg? -ch?
#+0-0-1-0=0

Which represents a pair of straight line.
{c} LetS = {vj, v, vq, v4}
where, v, =2, —10,Thv,=(12-32)

v ={1,—-320)v,=(0,01-1

Let W =LS)=L{v, vy, v3, Va}
Consider, oy + Bvs + Yva +0v, =0
We get, o=pf=8=—¥

vy, Vo, vy and v, are not linear transformation.
Note that,
Vi=Vy + Vy +Vy
vy € L{v,, va, vy}
Now, it is easy to verify.
= ovp +Pvg+ v, =0
= a=pf=y=0
. dim(w)=3
(a)

4.5\ /5.25
/- N,

0.25
. Required ratio =0.25:05=25:50=1:2

(@ (o—3* -2px+5p=0
As, A>0D=0
=>(—2p)2—4(p 3)(5p)2 0
= 0% - 20(p° - 30)20
= p2—5(p‘°‘—3p)20 :
= p? —50% +16p20 = -4p® + 15020
=  p(5-4p)20=pldp-15)<0
N . .
1 1
0 15
4

= pe(ﬂ, Nl ()
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22.

23.

A>0
= p-3>0 .
= p>3 .. (i)

From Egs. (i) and (i), we get

Pels ¥

2
(@) iim H;-F;L f: form—|
x=ae x(In x) [."“ J
= i 1+2x
T xmhes > 1 3
X 3(nx)"-— + (In xy
X
[using L'Hospital's rulg)
. 14 2x 00 ]
= fim ——=— Z form
x— = 3(In AP + (In x)° ™
= lim 1

X0

60N 1) x 1+ 30n X x
X X

lim = lim
X—>°°6(lnx)+3(lnx) x>= 8 LINX
X X

X . 1 X
= lim ———=1lim == lim ==
x2=B+BINX x5=6 xa=§

{d}25in® 6 + 2cos(d + ¢)[cos{a — 0) — cosix + 0)]
+ cos(2a + 28)
=25in° 8 + 20050 + d)cos(x —B) — 2¢os{O +44)
cos(o + 0= Cos2{x + 0)
=2sin 0 + cos(p + o) + COS{28 + ¢ —ofleesCoF o + §)
—gos(d )+ cos 2(w + 9)
=2sin2 0 + cos(p + o) ~ COS(¢ — &) + COS(P0 + ¢ —at)
—GOS(Pat e + ¢} + cos 2{x + 6)

 =2sin® 8 - 2sin psina ~ 2sin(2B A)sina + cos 2(o. + 6)

24.

25,

. V3 -1
¢) (a) sin15° = ——=, which i®irrational number.
{c) (a) o0z
V3 +1

22

(c)sin15°cos 15° =~;-(231n15°cos 15°)
=lsin:30“=l ><1 =1,

2 2 2 4

{d) ¢ ={z:iz| <2} is a circle with centre (0, 0} and radius 2.

Now, poles are given by putting denominator equal to zero.,

= (z-1°=0

= z=111

Hence, triple pole at z = 1which lies inside contour C, is

e (Zﬂ] az =-——><f" M

{ " (20)=

{n)cos 15° = , which is irrational number.

which is rational number.

nlI f(z)dz
2ri IC (2 - 2,

[ S

where, f(z)={(z + 1}
=nix6(1+ =12ni
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26. (a) First tap takes 18 min to do = 1work

First tap takes 1 min to do = 1_18 woark

Second tap takes 24 min to do = 1work
Second tap takes 1 min to do = % work

In 12 min, the work done by second tap

So, %work is to be done by first tap in % x 18i.e. 9 min.

Hence, first tap is turned off after 8 min.

27. (¢) Given, &25% s‘g"

. |acos 2%+ bsingx]

=|a||cos2x+98in2x|
a
b, .
=fa||cos2x + —-2sin Xcos X
a

=|a||cos 2x + 2sin? x|

[‘_cos-x sin x|
T oa bJ

=|a|[1-2sin® x + 2sin® x| =| a|

287 (o) 4

X'« X
A
N
r
v
-.AreaofACOB:-zxa i 1>< g
2 1ra 2 [1+ ai

29. (b) Letavariable pointbe p=

/ 2x+ 4y =15

Letheonx+2y=1 Then,

f 3
S xray

o
1 2l2+ —=i=1
+J§+ [*@]
or . a:—#

Let P be on2x + 4y =15 Then,

2(1+%J+4(2+%)=15
52

or O =——
<]
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Since, point lies between the lines and x =a.

- 42 52
o€ e
, 3 8
or - 42 << ﬂ
3 3]
AD
30. (b) Wehave,cot A="—
(b) &
C
A D B
DB
and cotB==—
CD
AD + DB
cotA+cotB=———
= ch
AB
Constant =—
- Ch
= CD =Constant [+ AB = constant]

So, the locus of Cis a straight line parallel to AB.

31. (b) Given siope is negative.

== k, k>0
\**Y
Q
(8, 2)
X' S AN wi
!rY:

- Eqguaticn of line passing through (8, 2) having slope (- k)
]
(y-2)=-k(x-8)

=% kx+y-2-8k=0
= o AR Jop—
2+ 8Bk 2+8k
x y o _
= 2+ 8k T2t ek
k
= op=2*8 6q-2+8k
Now, OP+0Q = . +k8k + 2 +18k'

%(Bka + 10k + 2)= Bk +%+ 10

=2(k+%)+4k+10 ()

32.

33.

Now, AMZ= GM
1 1
k+—22k—
= K p
1
K+—-22
= p

Equality holds onty when, k =;1—

EN k=11
= k=1 [k >0]

OP+OQ=2(R+ %)+ 4k +1022x2+4x1+10218

Hence, the minimum value of (OP + OQ) is 18.

{d) The given lines Megbth&coordinate axes

P[—%, o), Q0.1 A@0%nds (o. g)

. Equatign ofthe'aircle passing through P, Q and R is
X2+ y? +2gx+2fy+c =0

2.x2 + Y2 +2(:4§)x+2 [-}]y+ (~3/2)=0

2,2 9% y 3
kI AR
= X+ y 5 6 &
5 2x® +2y* —Bx+y-3=0
Since, this circle passes through S (O, S)
2
(g
a a
= 1—2 E—3=Ct
a a
= -4§-+-1——1=0
a a
= 6+a-a =
= & -a-6=0
= & ~3a+2a-6=0
= a@-3+2@-3=0
= @E-3Ha+2)=0
=5 a=-2or3
{b} Equation of normal at point (2,1) is
+fx-@+gly+g-2f)=0
KA‘?D

Since, {4, 3} lies on this line.
M+H-2+g)3+(@-2=0
2f-2g-2=0

f-g=1 )




MCASOLUTIONS

Equation of the diameter is 2x + y =2.

As (-g,—f)is the sclution of this equation.
So, 29 +f=2
From Egs. (i) and (i),

g=—1landf=0

Hence, centre =(1, 0)
Radius () = ,/ A= 0P + @2 -1
ST =2
= rf=g?+t* ¢
= c=g?+f2-r?=1-2=-1
Therefore the equatlon of the circle is
X2+ y2 4 2=+ 200 + (- 1)=

= x4 yP-2x-1=0
34. (*) Power series

o= 3
Z "') Zanz

R =lim
hos

8o 1
(”!)3
-
{n1y?
[(n+ DIF
ntnl |
(n+ Pt

1
=lim —
hrrem € +2n+1

3(n +1)!
[+ DF

=lim
h—e0l

=1{m
hseo

= lim
h—3oo

(*) None of the option is cegrect

35. (c}) Sum of temperature \ort Monday,

Wednesday =4x3=12°C

Sum of temperature on Tuesday, Wednesday and Thursday

=55x3=165"C
Temperature on Monday =2.6°C
Temperature on (Tuesday + Wednesday) =12 -26
=940

Termperaturs on Thursday =165~ 94=71C

36. {3, c) x4+ 2
and radius is v2 units.

-
AN :
N 1,1
\4.\\\[,’ ( )

X 1 -
l 2, 0)
v 1, -1y .
When this circle touches |y| =
Then, 2x% —4x+2=0
= (x=-1#=0

Tuesday and

—4x +2=01is a circle whose centre is (2,0

JNU MCA Solved Paper 2013

x=1

= y==1

Both points (1, 1) and {1,-1) are'at a distance of <2 units
from the origin.

Similarly, in case of circle x° + y° + 4x + 2 = 0, we get the
points (1, 1) and {1, —1) which are at a distance of 42
units from the origin.

=]

D

37. (c} AMABC whose sides are
AB =7 units
BC = 9units
CA =8 units

Area of MBC = \Js(s—a){s-b)(s-c)

[..s_7+9+8'|
- = = -
=\i2(12-7)(12-9(2-8) | ,,
=Z=12
2
=J12x5%x3x4
=125
-~ Length of altitude CR
_2xAea _2x12/5
AB 7
=%J5units
Length of altitude BF
=2><Area=2><12s/5
AC 8
= 35 units
Length of altitude AQ
=EXArea=2X12J§=-2jJ§units
BC 9

Here,
OP =0R=0Q =k+/5
where, k is a positive rational number.
if k=1
Then,
OP =0OR =0Q = V5 units
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38. C)C,=x2+y? —4dx+6y+11=0

Centre=(2, - 3}
Radius {r)=4+9-11

-2
Comx?+y* =2x+8y+13=0
Centre=(1,-4)
Radius {r,)=+1+16-13
= J4=2
So, distance () = 4/(— 4+ 3F + (1—-2)°
== 1P (17
-3
2.2 42
cosﬁ:'q_-'-_r?__.g_.
2ns
_2+4-2
2x22
b
J2
= 0 = 45°
’
39, 1< 2l <4
@ Z°-5z+4 |2l :
_ 1 _ 1 _ 1
(z—4z-1" 3z-4 3z-1
1 : 1
= +
12(5—1) =4
4
-1
=_i[1-5] + X1 omy
128, 4
L2 5
=_ir1 I +-1~(1—z)‘
T R ORTAN "R
. Coefficient of 22 =— — =" 1
12 %16 192
40. (b) Here, present value (v) =¥ 3310

Let each instalment =TA

r=10%
Number of instalments (M) =3
Af-(+ )
r

3310:%[1-(1-1)-3]

=
= 3B1=A[1-(1-17]
3_
= a31=A| 1Y 31
{(1-1)
. 331=A[1.331-1]
1331
- a1 AX.331
1331
= A=%1331

41,

42,

43.

44.

45,

46.

Total amount paid in three instalments
=1331x3=¥ 3893
- Total interest paid = 3993-3310 =¥ 683

() (101 -1
= {1+ 100 -1

2
(1+100x100+100 ggx“m) ..]-1

)
)

Hence, the greatestgfteger, which divides {101

10000.
© (1+2v&s

99

(1 0000 + (1007 % e

=10000(1+100x§+..

PP —1is
B, @Vx)+ C, @YX P
+ %0, @IXP +..+ 9, V)P

~.Sum of coeflicients of alf integral powers of x
L0C + 90, .24+ 9C,-F + .4 V0 x @)

. Qs

Z "Con+ N+ 2"
r=0
n

] n
=+NY "C+2" Y1
g=0

r=1
=+ N2 +2"(n+ 1)
=2+ 12"
=(n+ 12"
{d) 1t is obvious that the options (a),
properties of "C,.
Hence, option (d) is not the property of "C,

(b) and (c) are

(&) Required number of ways
=12 x 11=132 ways
(£) Let number of 5 paisa coins be 3k,
Number of 10 paisa caoins be 2 k.
and number of 20 paisa coins be k.
3k x5+ 2%k x10+ 20k =1100

55k =1100
1100
=100 _ o,y
N 55

. Number of 5 paisa coins =3x 20 =60
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47.
48.

49,

50.

{c) Reguired number of ways = 45

(b) Circumradius, R = abe
4A

Here, a=3b=4andc =5
a+b+c 12
So § = ——— = — =B units
2 2

A=,/6(6-3)(6-4(6-5

=,/6x3x2x1=69qunits

Also, R= Fx4x 5=1—5=2.5units
1x6 6

{c) The sides of a triangle are 17, 25 and 28.
Area of triangle
= Js(s—a)(s-b)(s=c)

where, 5= W = Z.g = 35A

Area =,{35(35—17)(35—25) (35— 28)

=.{36x18x 10 x7

= Tx5x9x2x2x5%7

=7Tx5x2x3=210

Length of altitudes
0 2x 210 420

17 7
2x210 420

25 25
2x210 _ 420

28 28
Hence, the greatest length of altitude s fﬁg

{ii}
(H )

{c) Given, :
y? = 4a(x+ 8 )
y=mx+c¢ il

= x=(*"°) ...(iil
m

Eliminating x from Eqs. (i) and (i}, we get

y2=4a(y_c+a]
m

= my? =4a(y ~c)+ 48°m
= my? = 4ay — dac + 4a°m
= my® — 4day + dac — 4a°’m=0 (v}

If line (i)} touches the parabola (), then discriminant of
Eq. (iv) must be zero.

- A=0
= (- 4afF - 4xm (dac — 48°m) =0
= 16a° = 4m (dac - 48°m)
= 162* = 16mac — 162°m?

= 162 (1+ m?)=16mac
_@{1+m?) _all+m?)
T ma  0m
c=am+al/m

=
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(b) 81x% + 144y* = 1944
Bix?  144y?
= —+ =
1944 1944
2 2
L
= 24+ 2_7 =1
2
= a *24b2_?:>a 246

Now, SP + 8P =28 =2 x 26 = 4/8

{a) Let the coordinates of the point be (h, k).
Distance between (z80)and (h, k) is

d, =afth +12)° + k° ()
and the distance ofthepoint (h, k}from the line x = - 9/2is
N =22 g2 i)

Agcording.tefthe guestion,
Jin 2R+ k2 = % (h+9/2)

\. (h+2)2+k2=i‘(h+9/2)2

= h"+4+4h+ k%= (h2+—+2xhx§]
9 4 2

= h2+k2+4h+4=gh2+9+4h

= 9h® + 9k% + 36h + 36=4h" + B1+ 36N
= 9h% —4h? + 9Kk% + 36 =81

= 5h% + 9k = 45
5h? 9k2
=4 +
35 a5
2 2
= h_+k_=1=>x_ y_=1
a 5 a 5

which is an ellipse.
@ lim (" +a" "
L

oo (] o [ (2]

n
lim [_] 1
=h-g"" b [

. [sinx]
@ L_ |
l“m —S";"]z[ﬂﬂ

55. (b)Let x” =t

= " 'ox=at
1t
- lim JOTI_”W —nﬂ_[01+t1fn

01+r° -[dt [th=1
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. (d) Let CP be x.

Then, marked price=(M) E x=12x
. 100 10
Discount = 8%
SP:COD»BJXH
100 10
- E><x 1104 x
100 10
So profit =1104 x — x = 0104 x
Profit % = 2104 X 100 =104
X
57, [c)Given,A+B+C=n
cos A+ cos B + cos C will be maximum, when
A=B=C
= A=m/3=8B=C

S cosA+cosB +cosC =cos %4—003 %+cos%
=3XCos E=3>~:1=3,f:2
3 2

{1, x=0,i, 2
@1 (x)= nl'nt”

58.
0, otherwise

n
nelN
n!

fis discontinuous only at countable number of points.

.= fis Reimann integrable on [0, 1]
Simitarly,

1
g(x):{t x-E,neN

" 10, otherwise

61.

62.

63.

g is discontinuous only at countablgaumioes of points.

= g is also Riemann integrable on{0, 1]

59, {a) Between x and (x + 1) O CleCkmwthe two hands will
coincide at
60Y) .
Bx X% (—) min past x.
55
Hence, between 6and 7 O’ clock, the two hands will
coincide at
5% 6x(§9) min past 6,
55

ie. 9%3- = 32 min past 6.
Hence, both hands of clock coincide at 6 ; 32.

60. (b)d % —0itm/s

c
D
[o] A B
B St

64.

65.

Now, ACAL and AQBC are similar, hence

OA_AD
QB BC
= BC=LXOQ
OA
B -
= C OA
c@ -t dOA_ mt M o1t
ot (OAF dt  t/4
=—04mm/s

(B) f (x})=max (8in X, cos x)
.Y

.

W /V\

'. 3Tt 21: 51;
T
ER \_/2. o

T
-31!:* 2
2 e

L 4
YI
It is clear from the graph that,

Total number of critical points are 4.

{d) Average weight of combined group

T><661+25><64 @_65.17@

12
© Px)=ax® + bx® +cx +d

whereg b,c.d €eR

and a=0
= P’(x)—?,ax2 +2bx+¢C
Q(x) = P(x) ~ 2P (x)
=ax? +bx +ox+d -2 (38 + 2bx +¢)
=ax® + (b —32a)x® + & —2642)x + [@ —J20)
Hence, Q(x) = 0 has exactly one real root and other complex

roots are in conjugate pair.

(a) Voluree of rectangular tank =4 x 3x15=18 m®

Volume of one stone = 015 x 0.1x 0.08=0.0012m?

Volume of water raised by dropping stanes in the tank
=4x3%x09=108m3

Number of stones = {3
0.0012

= 80G0

©f (x)=2x—tan™" x —In{x + {1+ x), VxR

= (x)=2~ LI 1 x(1+ AREX )
1T+x% x4 J14 22 241+ X2
1 1 2.2x% =4 1

=2— — = 3 -— =

1+ 1+ x i+ x
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66.

67.

-2 1+ —1- P

(1 + X2 )3."2

_(-2 X2 1+ x2 (14 x?)

(1+ x2y/2

=\f1+ x2 (1-2x2 —1{1+x2)2 (1-2 x%)— 41+ %%

(1+ x2)31'2

= (x)> 0foralln.

(+ x%)

< f (x}is increasing in (—es, o).

- x-x-1=0

= c+f=1

and afp=-1

NOW’ An + An—1 =0:n +ﬁn+an—1 +Bn—1
2 2

@+ B+a" P+ 1o+ PN

(an‘1 B+ c‘,,n--2 BQ .+ aBn—1 + an—1 + ﬁﬂ-‘])

(_un—z _an—4 + .+ Bn—Q + an—1 + Bn—1)

N W= Mo

Now, we see that

A +A 4
_H'—E#EAU+1'%An+1 OI'EA,,_E
(e (x)=|x* - x]
Y
|%2 = x|
X o X
Y
-3
4 2
Equation of normal is
y+1_m(x_1]+z+;
4 2) 4 am?
Since, paint (- 2, 6}lies on Eq. ().
ES+—1—=m(—2—1]+-1—+~—~—~—-12
4 2) 2 4m
25 5m 1 1
= — e e o ——— -
4 2 4m? 2
= §=—5m+-—1—2+1
2 m
23 1
= —=-5m+ —
2 2m?

0)

68.

69,

70.

71
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23 —10m® +1
= —_—

2 2m?
= 23m® =—-10m> + 1
= 10m®+23m® -1=0

Hence, no real value of n exist.
(&) Divisibility by 5

If number having 0 or 5 at the end are divisible by 5, so
10.9876543210 is divisible by 5.

Divisibility by 9

If the sum of all the digits of a number is divisible by 9, then
9+ B+7+6+5H48+2+1=45

Clearly, 45 is divisigle by 9/

Divisibility by

if the sunwofdigits,at odd and even places are equal and

differ bya number divisible by 11. So, it is not divisible by 11.

Hepte, optiondd) is correct i.e. divisible by 5 and 9 but not
by 11.

(b) Given, 23% x 51%°
Unit's place of 23* is 3% = 38 » 3'
: =3
Unit’s place of 51* is 1% =1
So, 3x1=3
{c) P(x)Q(x)
=(ax® + bx + ¢)(—ax® + bx + ¢}
=—a’x? + (ab—ab)x® + (ac + b® —ac)x® + (bc + belx +c?
= - a%x* + b%x2 + 2box + ¢
Now, .
P}Q{(x)=0
= —ax’+ b +2bcx+c? =0
a’x* ~b?x® - 2bex ~¢% =0
Since, the coefficient of first term is positive and last term is
negative. :
So, the equation of degree 4 has atleast two real roots, one
positive and one negative.

=

@ Given &>0
a>0
and 8 =42, + 3 >0
Then, 8y =8, + & =& + Ja + & >0
8 =8 + 2
= \WVo + &+ + B0 + y& >0
Alsg, 858 >8 >8>

It is & monotonically increasing sequence and not bounded
above.

So, the squence does not converge.
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72. (o) Total population of town =24000

73.

74

75

Let the population of town be x.

Then, the population of female become (24000 — x).

After 6% increase in population of male and 9% increase in
population of female, the total population become 25620.

As per the given condition,
1—-0§><X+ (24000—x)><@=25620
100 100
106x + (24000 — x) x 109 = 2562000
106x + 2616000 — 109x = 2562000
— 3x = - 54000
X = 18000
~.Female population = 24000 — 18000 = 6000
and male population = 18000

{ch Given, sin®0 + cos®e + kcos? 20 =1
= (sin0 + cos?8){sin* © + cos* 8 —sin® § cos? 0]

1l

+ kcos?28 =1

=1x [(sin” @ + cos” ) - 2sin® 0 cos” § - sin® B cos” 6]

+ kcos®28 =1

1-3sin 000820 + kcos226 =1

=
= %[4-sin2900329]=k-003226
= %sin22ﬁ=k-cosz20
.3 2
= —tan“20=k
Pt
{b) Given, sum in 2nd year = 6050
and sum in 3rd year = 6650
Then, interest = 6650 — 6050 = 605
PxARxT
Interest = ———
100
6050 x R X1
805 = ——fer—s
100
= 60500 = 6050 x A
= R=10%

For sum, principal =P
Amount =T 6050
Time period =2 yr
Rate of interest = 10%
10y 1Yy
6050 =P [1 + 71-55) = 6050 =P x [ﬁ)
_ 6050 x100
12

= = 5000 = P =T5000

(b} 124 days befare

1—35 =17 weeks and 5 days

Today is Tuesday. So, 124 days before Tie is Mon, Sun,

. Today
Turs

Sat, Fri,

Req. day

76.

77.

78.

79.

(c) We know that,
n
F(x)=ag + Y (8, cos kx + b, sin kx)
k=1
4 .
As  a=]_idax=0,in[-4 4

i
£ ()= Y (&, cos kx + by sin kx)
k=1

containg no constant term, both the sine and cosine terms.
b)Y F(X)—g(X)=x" —4x - 3x + B

=x2-7x+6
oo sup {[F() —g(x) |} =sup {| x* —7x + 6]}
Let vf=x2m7x + 6
and Yo=—{(x*=7x+6)
= %—QX—T'
ax
7
= X==
2
2
= g—%‘-=2,+\.’e
ax

%) sup(| 10 -gx) |} at x =2

G -3)
|49-98+24 |- 49+ 24
e 4|

(b) Volume of 3 cm cube = {3}

=27 cm? [ volume of cube = (Y]

i.e.

Volume of 4 cm cube = {4)3
=64cm3

Volume of 5 cm cube = (5°
=1250cm?

Total volurme =27 + 64+ 125
=216cm?

Since, 216 cm® volume melted to form a new cube.
216={a
®° = ()’

a=6cm

=
=5

(c) Given, coding

Similarly,
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80.

81.

82.

83.

(@) Given, gla+ b — x)=g(x)

Woe know that,

I=j:x [g(x)] o 0
= .r.—_j:(a+b—x)g(a+b—x)dx
- [=(a+ b—x)j:g{a+ b — x)ox . (i)

Adding Egs. (i) and (i), we get

5 =(a+ b)j:g(a+‘ b ~ x)c
= Inwj:g{x)dx

() None of the five men selects his own hat is

o[- -gra-a]
P (A) = 1121 31 4t 5
5l
1 1,1 1
T21 31 41 5!
(o) Given differential equation is
(x = y)(dx + dy) =dx -ay
= xdX + xdy — yox — ydy =dx —dy
= (x-y-—Tadx=(y-x-"dy
- 9’£=(’<_"_!;’J
dx \y—x-1
Put x—y:z..—_:.‘!_ﬂ=g£:,ﬂ=1_%
o ok Bk ax
1_“(_1£q z-1
ox  ~(z+1)
z-1) dz
= +— | =—
( z+1] ax
[22) dz
= —_— =
z+1 ax
' ez+1,] 1[( 1)
ox =— — gz = 14 -
= I 2[] o _| 2|_ +Z dz

=>x=%[z+|og z]+C=%[(x—y)+Iog|(X—y}|+C]

y=—1whenx=0

o=%[1+o]+c = C=-1/2

. Solutionisx:%[x—y+log|(x—y)|]+%

= 2x-x+y=log|x—y|+1

= x+5l/=log|x—y|+1

= x+y-lI=log|x-y|

{c) The

5x —28y - 10z —6=_0cut Y-axis at y =—5/ 3and y=;;2,

planes 2x=-3y+4z-5=0

respectively.

84,

85.

86.

87.

88. (o) /=
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W,-kxcﬂ
©F =1, 5
-, O<x<l
n
Now, when —1 < x < 0, we have
Dcx+1<1
= I+ x" > 0asn— <o
im £, )= fim 220X G xf g
n— e fi— oo n = oo n
Thus, f, (x)— 0asn— ==, ¥V x e (-1 0)
Then, O0>—x>-1
= 1>1E xah= 0<-x<1
= (1-% > 0and n— =

Then, £, (x) <S0mardy — =, ¥V x € (0, 1)
=~ AT, (xF cenverges on (-1, 1)
(&) Letithe number be x.
Fhenx <9+ 9=17k
If%=12then12x9+ 9=108+ 9= 117, not divisible by 17
If x =15 then 15x 9+ 9=135+ 9 =144 not divisible
It x=17,then 17 x 9+ 9=153 + 9= 162, not divisible
If x =16 then 16x9+ 9=144+ 9= 153 divisibie
(@) Foliowing the definition of
distribution, forf s x <a
[O, X<

f(x}= x—oc' o <x<B
B-—u

1, xzf

uniform  probability

{a) Given eguation is
Xt y? 428 =1
xyz will be maximum, when x =y = z.

i.e. 3x% =1
= X= y =Sy=z= .
V3 V3
Hence, maximum value of xyz
. (_1_) _ 1
“\J2) " 3J3

1
sin {x + o)
= L
\fsin4 X (cos x +cot x sina)

ax

j,fsin‘°’ X

dfx

:J- cosec? x

Jcos o + cot xsina

_ 1 I 1

sina 7 \fcos o + cot x sina

{cos o + cot xsina)

sino

- _2 ‘ 3|n('x+a)+c
sino V sin x

Jeosa +cotxsina +C
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89. (g) The given series is not of e, T ore.
. (a) Let the third term be x.
So, first term = Zﬁi

Second term = %x

As per the given condition,

x+7—x+——830
4 b

20x + 35x +28x
=> —————

=830
20
= -8-:-3“}—(- =830
: 20
= x =200
*, Third term =200
So, first term = LA =7 x50 =350
91. 12th
()] 4
Left 5th Right
T Tx—8=13th

After 12th position, there are 9 students.
So, position =9+ 5=14th
92. (@) 343=7x7x7

Two faces are painted.
7x7=49
7x7=49
49 + 49 = 98 with black faces,
Not painted = 343 - 98 =245
93. (c) Circle= x* + y* =16

Parabola = y? = 6x

X
Now, x2+6x-16=0
= x*+8x-2x-16=0
= x=-82
Now, at x=2,

y=412 =243

Hence, both curves intersecting at @2, 2v3)and 2, -2+3).

.. Area of shaded portion = Area of circle

— Area of the circle interior to parabota

94

95,

—— j Ve + [ 16— xzdx}
=161c—2{«/_{ﬁ] lx\hs x% +16sin” ( )}4}

2
- _d. z w2, |
=16n Z[JSXS(Z )J

+ %[4x O+ 16sin~'(f - 2412 - 163in*‘(%]}

[ 2 1{16xn 16xnY]
=16m -2 = X4+ — 2412 - )
R Ve +2[ 2 s /|
_16n-2|8 Y3 1(81: -2412 -8 ]]
NERE |
=16n_2[§£ e H
2 2
=16n—2£+§3t——s/ﬁ
| 3 3
= Jbm 22 gﬁ—2ﬁ+§:—]_1m 2L—J'+8 ]
_16ﬂ__f_@_32“ iz_ﬂ_"(sﬂ V3)
3 3 3
(@ We know that tangent to the curve y2=4xisy=mx+r—¢’-
where, A=1fory? = 4x
= C=£=1andm=a [ tangent is y = ax—1]
= l=—1=:»m=—1=>:5|=-1
m

{d} Given that, X, Y and_Z are three independent random
varigbles. _

Here, E(X)= E(Y)= E(Z)=p =102 =0. =02 =c° =0
Now, £ [(X + Y + ZP]=E[X? + Y% + 22 + 2 (XY + YZ + ZX)]
= E(X*)+ E(Y2) + E(Z%)+ 2E (XY + YZ + ZX)

= E(X2}+ E(Y?) + E(Z%)+ E(XY}+ 2 E(YZ) + 2E(ZX)

= E(X?) + E(Y?)+ E(Z2)+ 2E(X) E(Y)}+ 2E(Y) E(Z)}+ 2E(Z)E(X)
=(0% + n?)+ (0F +p?)+ (0F + )+ 2% + 207 + 2
=302+ 32 + 92 =3x0+9?=3x0+9x1=9

96. (o) Using binomial distribution,

R 1 50 i 50
P (50 heads) =""Cg, (5) [5) =

'+ P (50 heads) —» P (51 heads)
51 48
- P (51heads) = "®C;, (-;-) % (%) i)
PEY) _ PCs - (1/2 x(1/2)®
P(50) ™Cq,-(1/2)% x(1/2)%
100! 1000 1/2
T 491x 511 501k 5017 1/2
_5DIx50! 50
491x 511 51

100! 1 0
50150t 2@ 7
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H
97. (a) The total number of second digits number after decimal = P 1
point between the interval (0, 1)=99=n(S} cos 15° 1/_ 3+1
[ 001,002 ...,010,..., 0.99] 242
The total number of numbers which have 5 ai second 242 ~/_ 1
decimal digit = 10 = n(F) "1 VB
[-- 0.05, 0.15, 025, 0. rﬁg)o 45, 0.55,0.65 075, 0.85, 0.95] _22 (;/_ 3-10_ 55 W3- 1)
. Reguired probability = —* nG) 99 : 7
7 . Area of triangle = ¥8 2
98. (a) Given, f(x)= '
@) ) 442 =£-2(ﬁ—1)2
4i-x 4. 47 4
Then, fl-x)= =
: (=x) 4A-X42 4442 =§(¢3+1_2J§)
4474 4 2 o
T4+2.# 2.8 +2 442 =?(4—2J§)
X X
RO [ . AP Y. 4. =Be-J3)
4" +2 442 4°+2 =QJ§—3)squnit
N 1 1 ; 2 2000 '
oW, 2001 + 2001 ToE 56‘5"1' 101. (g Rapdorr¥ariable X can take the values of 0, 1, 2, 3, 4, 5, 6.
- Then, :
- f(_,l_) + f(@] & ,{_’L‘_J N f(l‘%@]
2001 2001 2001 2001 x |0 1 2 3 4 5 8
. f(1000] ”(1001) P(X) |0 K 2% |3k 2k |k 0
2001 2007
n
=+ {f+ ... + 1000 times = 1000 We know that, %, P(X)=1
. 2=
r "(”;1) Then, k + 2k + 3k + 2K + k =1
99, (@) D.=i2r-1y n? = % =1
. n(sg-j) = N k=1/9
: 102. @)Let /= | —pm—
o
£ N n(n2+1) 1x ax x1
f .
YO, =[2Zr-1 y n? Put‘t|ngx=t—=>dx=—t—2dt
r1 Szr_z 7 ﬂ_@_g—_'ll R ’=—-‘- at J-
A IQ_JJ_,_W—. .Jat—‘l
n (n2+ 1) o N (n2+ 1) tVt 2
= b Wy e =-[(@t-"dt=-2@-1)"*+C
3{n+n 2 n@n-1)
2 e T ——21f : ait
100, (@) ] 103 B n/3 sin X + COS X o
. et I-
@ .[n/s :;sm 2x
= Put {cos x —sin x)? =1—2sin x cos x
= Vf8in2x = {1~ (cos X — sinx)?
150 . .[ {sinx +cos x}
a .
80° ™8 J1—(cos x —sin x)?
15° w0 = ~{{sin"" cos x —sin x}%3 =sin™! (1-43)
. 1
: 104. (a) Quantity of milik in ist mixture = <
é=cos 15° @e Y 6

Quantity of water in Ist mixture = 2
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Quantity of milk in 2nd mixture =_:—;

Quantity of water in 2nd mixture = -g

As per the given condition,
1 3 4+ 9 13 -
—t+ == ~= itk
6 8 24 24
5.5,

20+15 35
and + == =—

6 8 24 24
.. Ratio of milk to water=13; 35

105. (3} Qruns25mis5s
Qruns 1000 m in%x1000=2003

. Pbeats Qby5s.
Pruns 1000 min200 - 5=195s
Time taken =195%
=3x60+ 15=3 min+ 168

106. (2) Let the equation of the normal be —:— + -‘;—' =1

= X+y=a

= y=—x+a
2
Slope of the tangent is -27 at (x, y).

2
X

- 2 f==1
Gy( )

= 36y® = x
= 4x°-x"=0givesx=4
When x =4, then y =+ 8/3
Hence, the points of contact arfe (A& 8/3)
107. (c) Given, probability functign
Px=K)= E—i-%,k =2, ...

E(x)= 2 xP{x)

x=1

o E=Ek)= Y kPK)

k=1

2e —nk'

108.Yg) Let the number be x.
As per the given condition,
238k + 79={17 x 14 k + 17 x &)+ 11
Hence, the number is divided by 17 gives remainder 11.
1000 - 990

109. (o Percentage loss by weight = ——— x 100
1000
e 10 x100=1%
1000
Net profit =20% -~ 1%

=19%

110. (¢)) Distance between two parallel planes is
d=| dy—dp =| —4+8
Naz +b% +c? |\f22 + P+ 4
2 2
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