Hints and Solutions

JNU 2002

o and B are roots of 4x* +3x+7 =0

-3 7
= oa+p=—and of ==
b 4 p 4

_3

- OL+B=74
o 7

4

1 1 -3

= —t-=—
a B 7

Every probability distribution possess distribution
function but mean, mode and moment generating

function may not exist.

83X+4 =e4 (63)(]

e‘{l +3x+ B + 3x) +]
2! 3!

so coefficient of x* will be

D is midpoint of BC
so, D is

5-1 2+4
(T+Tj‘(2’ Y

As O divides AD in B
ratio 2 : 1

= AO:0OD=2:1
Let A be (h, k)

= %:0:11:—4
% =-3=>k=-15
So Ais(-4,-15).
(1+1)* (1 + ij‘l —a+ipl f41]4
1
_a+iyT +1i)z]4 - (2i)* =16

f (a) = y and function is one-one onto,
So, either f(b) =xand f(c)=zor f(b)=zand f(c) =
For the first case f(c)=zand f'(x) =
R.V.X follows poission distribution if

—hqx
P(X=x=2 'k;x=o, 1,2,...

x!
Mean = E (x) = A; variance = A

Provided hy
A m it M . Ag aI'W&| (Nationally Acclaimed Author)

- o - - e T e T S
8. (b-c¢)x(c—a)=bxc—bxa—-cxc+ cxa
> o5 o o - e e e
=bxc+axb-0+cxa=bxc+cxa+axb
9 A B
AnB° BNA°

Probability that exactly one of them occurs
=P(ANnB)+P(A° nB)
=P(A)+P(B)-2P(ANB)

la-b|>|la|-|b]|

12. pP+q*=1;

X =@Bp-4p’) +Bq-4¢°y
p=cosO=q =sin0O

= X =(3cos O—4cos® B + (3sin 60— 4sin® §)*

11.

-

= (—cos 36 + (sin 30)* =cos® 30+sin* 30 =1
cosO sin© coso sina
13. Ag=| | A=
—sin 6 cos© —sina cosa
4, ={ cosP smﬁ}

—sinf3 cosf
cos (o + sin (o +

Aa, | st simep]
—sin OH—B cos (o +f)
cos ( sin (a0 — a)
—sin ( cos (o — o)
1
0
cos2a  sin2a

A(IAQ ={ . } = 'AZO.
—sin2o cos2a

(A(x)n = AII(X

AgA, = A, Ay also.
14. Top must be applied to access an element of a stack.
15. i starts from ‘0. If it increases upto 19 then loop will
execute 20 times as from 0 to 19 count is 20.
Hence, i < 20.
17. If x km is the distance of
school from A, then total " 60 km
distance covered,

d =150xx+50(60—-x)=3000+100x
which is minimum if x =0.

X 60 — x

(o]
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18.

19.

20.

21.

23.

12

_J~n/4 sin x + cos x
0 25+144sin2x

. V2 sin (x+ gj
:'[ 25+144sin2x
_'[n/4 Zcosx
25+ 144cos2x

:\/5.[;/4 COS X

25 +144sin2x
cos x dx

/4
= 2.[0 in?
25+ 144(1 —sin” x)
/4 cos X
p [T yrye:
sin® x
Letsin x = y = cos xdx =dy
1
n/ =
S S
169-288y° 28870 169_yz
288

1 - dy
= \z
1442 J.O [ 13 _yz

12ﬁj

&

1 1

T1aafz, 13 13
2l 12 dh

=210g5=(ijlogc5
2(156) \156

13 +
1242 7
log

=——Io
2-13-12

7 +4ax =0 = 7

=—4ax

x=-a

(d) None of these

* For heap Binary tree must be complete.

* For Binary search tree left <root> right.

* For complete binary tree if a node has right child
it must have left child also.

4 6 1
Area of triangle :% x 4 1/=10
6 2 1
= %(8—4X+12):0
= 10-2x=10=>x=0

Pair of tangents from (4, 3) to the circle
X+’ —2x-2y =01is
SS, =T?
= (x*+y* —2x-2y) (£ +3*-2-4-2-3)
=(4x+3y-x-4-y-3)

= 11(x* + y* —2x-2y) =@Bx+2y -7}

24.

26.

27.

29.

30.

31.

32.

33.

= 2x* —12xy+7y* +20x+ 6y —49 =0

Angle between tangents is 6, then

tan 6 = 2 W —ab 2+436-14 2422
a+b 2+7 9
2+/22
= G:tan’1T

10’s complement of 3754
=10000-3754=6246
log 343 =25353

= log7° =25353

= 3log7 =25353

= log7 =08451

Now, ">10°

= nlog7>5

= n> > =>n> >
log 7 08451

= n>591

= n is at least 6.

. - n _
cos (sin'+2cos™ x) =cos E+COS lxj

= —sin (cos™ x):—sm sin™' V1

_-22
3
(I am outdoors) = 1 am well
o R—>~Q
S —> AA; A— aalbb s
/ N\
A A

aa/bb aa/bb

(x-1)° =(-2)

x-1=-2,-2w, —2w>

Uy Uy

x=1-2,1-2w,1-2w? =-1,1-2w, 1 -2w?>

v =log, x
Ldy_ 1. dy_ 1 dy_ 2
2

- s 3 3 B

dX dez_ X

=(-1"! =-1)""(n-1!x"

"y

n

"<
U

%
Y

X
-1)!

—

XH

cos 0+sin 0 =+/2 cos 0

= (+/2 —=1)cos 6 = sin 6
sin 0
V2 -1

cos e—sinez(\/i-t-l)sin 0-sin 0=

=2 +1)sin 6 - (i)
V2 sin 0

= cos 0=
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34.

36.

38.

39.

40.
41.

42.

43.

44.

45.

+3 3
j_3 |x|dx:zj0 | x|dx as | x| < - x];

So, it is even function

—¢+ha
acos20+bsin20=c
=  a(2cos’0-1)+b (2sinOcos ) =c¢

= a(2-sec® O)+b (2tan 6) =csec” §
Multiply be sec® 0
= a(1—tan® 0)+2b tan 0 =c (1 + tan” 6)
= (a+c)tan®? —2b tan 6+ (c—a) =0
= tan 0, + tan 0, = 2
(a+c)
and tan 0, tan 6, = -a
(a+c)
N tan (6, + 6,) = tan 0, + tan 6,
1-tan6, tan6,
2b
(a+c) 2b

71_(0—0) 24 a
a+c

Sum is 10if1+9,2+8,...,9 + 1 is taken 9 cases.

Sum is 8if1+7,2+6,...7 + 1 is taken 7 cases
9 7

= = ; =
b 9¢, -9¢, b 9c, -9¢,
= + —24_1—&
PP = T e T e

As, 1, 2, 5, 4are adjacent to 3, so 6 is opposite to 3.

Jp+t1—4p-1=0

= p+1=p-1=1=-1impossible.
15! 8! 15!
15(;7.3(;5.3@3 ="', 1=
718! 513! 715131
xX+a X X 3x+a X X

X X+a X [=|3x+a x+a X

X X X+a 3x+a X X+a
C, «C +C,+C,
1 X X
=Bx+ad)|l x+a b'e
1 X X+a
sin Ocos 0 = Sinze; maximum value of sin 20 =1.

. . 1
Hence, maximum value of sin Ocos 6 = 5

Since () enjoys highest priority hence 5*6 will be
evaluated first = 30
30 is non-zero hence true.

And (True of Anything) = True = 1

46.

47.

48.

49.

50.

51.

A A A A
= = = _ _
S S-a S-b S-c
1 1 1 1
= = - _
S S-a S-b S-c
1 1 1 1
= + = J—
S-b S-¢ S-a S
N S—-c+S-b S-(S-a
S-b)S-¢c) S©S-q
a a
= =
(S-b)S-c) S(S-a
= SS-a)=(S-b)S-c)
= S?—aS =S*—(b+c)S +bc
= b+c—a)S =bc
- (b+c+a][b+c—a]:bC
2
= (b +cf —a* =2bc
= b* +c¢* =d
[1+X2]d—y:(1+yz]
dx
- dy _ dx
1+ 1+x
Integrating both sides of equation (i)
= tan’ly:tan’lx+tan’1a
= tan'y—tan ' x=tan "' a
= tan™" b=x_ tan"' a
1+ xy
= V=X _a
1+ xy
= yv-x=a(l+ xy)

Let (o, B) be any point on locus and (x;, y;); (x,, v,) be
two fixed points, so

Yo —x )+ B-y,f _

Yo%)+ B- 1)
= (@ =% +B-y) =K*[(a-x]+B-x)]
Coefficient a® = K* -1 and coefficient of p* = K* -1

also.
So, it is circle.

47
x b2

116
303
3146
It is base 8 multiplication.

S HIP PENCI L

AN N R
VKLS SHQFLO

3 alphabets ahead.
If a, B are roots of px* +qgx +r =0, then
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52.

53.

54.

55.

56.

57.

58.

14

cx+|3=1; U,BZL; o+ =(a+ By —20p
p p

_i_zl_qz—Zpr
P p P
As a+B=a2+BZSo_—:qZ_#
p
= -pq=q*-2pr=q° = p(2r—q)

After giving value of x increment is done while decrement
is done before giving value. (Correct answer is x = 4,
v =4). (So none is correct)

Testing may be done for logical as well as syntax
error, debugging is the process to correct those errors,
testing and debugging may be separate process.

Let I be the length of tree and d be the width of the

1 1
river, So tan oo = ——— and tan2ao = 7

5d

- tanZa: 2tanzoc :\/gtanoc
tan a 1—-tan” a
= \/gtanza=\/§—2:>tan2(x=\/§\/g_z

5 -2 So=1
J5 12

log 2, log (2* —1), log (2* + 3) are in AP.

= tana =

So, 2log(2* —1)=log2 + log (2™ +3)
= @2 -1 =2(2" +3)

= (-1 =2(y+3)

= ¥ —4y-5=0;y=2"

= y-5F+1=0

= y=5-1=>y=5asy#-1,

So, 2¥ =5= x=1og, 5

a a
| x|=xif x>0

=-xif x<0
= f(x)=0if x>0
=2ifx<0
At x =0, Left hand limit =2

Right hand limit =0
f (x) is continuous everywhere except at x = 0.
X =3x+2>0 x*-3x-4<0
=(x-1)(x-2)>0 (x-4(x+1)<0
+ =+ + -+
T T
= x €[-1,1)U(2, 4]

60.

61.

62.

63.

64.

65.

66.
67.

fxX)=x*-2x+2 = f'(x)=2x-2=0

= x=1
f(x)=2>0
= x =1 1is a minima.
‘o al-ty al@+t*)-2t] _a_g( 2bt )
1+t (1+t%) b\1+¢?
=
=

Let (a., B) be the midpoint of chord.
AB =442

Distance between (0, 0) and (o, B) = \/m
Area of triangle OAB :% 4~4:%-\/(127+BZ.4\/§

= o’ +p* =8
= x*+7* =8
2 2
(x-1)  (x-1)
x =1 is not a solution as denominator becomes 0.
3x+y+2z=3

2x-3y-z=-3
X+2y+z=4

1 2 1| 4
= A:B=|2 -3 -1|-3
_3 1 213
(1 2 1] 4
=0 -7 -=-3|-11
_O -5 —-1| 9
= rank (A) =rank (A:B)=3
= unique solution.
tim S XL g 20X
x>0 X ’ x>0 X
RHL = lim 2% — 1 ; LHL » RHL
x>0 X

= Limit does not exist.
Consecutive prime numbers are taken.
x+y=sin(x+y)

dy dy

= 1+£:cos(x+y)[1+£:‘

= CI—y[cos (x+y)—1] =[1—-cos(x + y)]
dx

= r__4

dx
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68.

69.

70.

71.

72.
73.

74.

77.

-b +b* - 4ac

2a

ax’* +bx+c=0= x =

a,b > = —ve real part.

Volume of paralleopiped for three adjacent sides

> o >
a,b¢c=0
= a-(bx ¢)=0; as they are planar.

If year starts with Sunday it will end on Sunday, but
year can start on anyone of 7 days.

Hence probability :;

sin(x+ y)+sin(x-y) 2p

= i
sin (x+ y)—sin (x — y) q

- Zsmxcosyzg
2cos xsiny ¢

- tanx _p
tany q

By componendo and dividendo.

84-48) .
80 —% will be exact mean =80 —(0.36) =79.64.

Coefficient of rth term in (x + y)" = n,

r-1

= n,.=n, = n=3+12=15
(a+b+cf >0
= @ +b*+c? +2(ab +bc +ca) >0

2 2 2

a +b*+c 1
= ab+bc+ca2—%)z—£

x = (*P++) + 25;
Since, the operators * and ++ have same hirarchy
and the associativity of these operators is right to left
hence ++ operator will be operated on P and since it
is syfix to P, will operate later hence *P ie 34 + 25 =
59 will be assigned to x the P will point to next
element of the array.
1 rectangle is replaced by 1 ellipse and then vice-versa
is done.
x* + y* —14x at (6, -7) is

36+49-81=1>0
= outside circle.
After n years population will be

N(1+i] =2N:>[1+ij =2
100 100

= _ (082) )5 10g2
log(1.05)
a® =b*&b? = d*(e* -1)
= e’ =2
= e=+2
2—y 2 3
2 5-y 6
3 4 10—y

2-y)(3* -15y +26)—2(2 -2y)+3(-7+3y) =0
—V +17y* —43y+27=0

83.

84.

85.

86.

89.

90.

91.

On putting y =1 to get
LHS =-1+17-43+27=0

! +VXx+2

r= log 10(1 — x)

Domain consist for values of x for which y is real

Here X+220=>x>-2 (1)

1-x)>0=>1>x ...(ii)
and 1-x#1=>x#0 ...(iii)
= [-2, 1] excluding 0.

Letz=x+1iy;|4 = z+1+2i

- sz+iy+l+2i=(x+l]+j(y+2)

Equating real and imaginary parts of both sides
V¥ +y =x+landy+2=0=y=-2

=x+4=(x+1)=>2x+1=4= x=

N | w

Two consecutive head can appear in 4 ways.
Remaining places goes to tail, so required probability

1S
2 3
o -5
4 4 P 4t

As AH =G*;H being harmonic mean.

2A+G* =27
= 2A+ AH =27
= 6A =27;H =4;
= a=?
2
If x and y are numbers, then
A= xX+y H = 2xy
2 (x+y)
= x+y=9;xy=18
= xX-y=3
= X=6,y=3
f[X) _ [GIX](GIBX] ..... [81[21171])(]
:eix[1+3.....[2n—l]X] :einz
f”[X] _ [inZ]Zeinzx _ _n4f[X]
2
For ellipse b? = a*(1 —e*) = b—z =1 -
a 3 3
Two diameters are conjugate if
2
mm, =——
1772 az
2 2
= m{—fj:—fjmlzl
3 3

So, y = x is the required diameter.
f(x)=x+e*
= f'(x)=1>0
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92.

93.

94.

95.

96.

97.

16

Increasing and continuous function
fO)=0+e° =1
f(=o0) = o0 f(0) = o0
It has one root between —o and 0 as f(—o) and f(0)
are of opposite sign.

XZ =cos 29:sin[5726)
1+ x 2
2 2tan 0
XZ: anz =sin20
1+x 1+ tan” 0

We have to differentiate g -20w.r.t. 20

Let x=tan 6=

and

_delz _2_
-E Lt
— (26
de( )

X +y*-2x+4y+3=0

= (x—1F + (v +2f =2y

Diameter of circle = 2+/2

So, diagonal of square = 2+/2

So, side of square = 2

So, vertices of square = (1+£1,-2+1)
= (0: 1):[0) _3]:(2’ _1)’[2’ _3]

7 7
(gj —(ij ; as numbers from 1 to 9 is selected 7
15 15

times ans we subtract the case in which number 1
to 8 is selected all 7 times.

3,9, 20, 38, 65,103,154
{ Ll
6

38 51
Ll
57 9

<«
<«

Let r be the radius of circle and a, b, ¢ be the length
of sides of triangle, square and hexagon.

g

3
a=2-r-7=r\/§;b=r 2;c=r

f(x)=x*-2x-5

= fl(x)=3x" -2
As = )
n+1 n '
f(x)
“x _an -2x,-5
"o3x?-2
2x,” +5
=2 T n-0,1,2..00
3x, —
Let x, =2
16 +5
= = =21
12-2

221 +5 18522+5 23522
3217 -2 1323-2 1123

, =209

98.

100.

101.

102.

103.

104.

105.
107.

i/0

P(A UB) = P(A) + P(B)— P(A N B)
= P(A UB) < P(A)+ P(B)
(a, a) e R, V a € A Hence Reflexive
(a, b) ™~ (b, ¢) e R= (a, ¢) € R; hence transitive
(6, 12) € R but (12, 6) € R, so it is not symmetric.
You can not initialize extern variable.
Ie extern inti = 5;
produces an error.
yv=2x+1and x = 4= (4 9) is point of intersection
y=3x+1land x=4= (4 13)
y=2x+1land y=3x+1= (0, 1)
Area of triangle with vertices (4, 9), (4, 13) and (0, 1)
is
4 9 1

14 13 1/=8
2
o 1 1
cotA 1
cotB 1
cotC 1

sin® A
sin* B
Sin’C
sin* A cot A 1
=|sin? B—sin’ A cotB-cotA 0
sinc-sin® A cotC-cotA 0
R, <R -R;R < R -R
= (sin* B—sin* A)(cot C —cot A) —(sin® C —sin® A)
(cot B—cot A)
IfA=B=C= g above becomes 0.
1+x")=n, +nclx+n,32X2+ ..... +n, X
On putting x = 4 on both sides, we get
5" =1+4(n, +4n, +...+4"")

4n, +4n, +...+4n"")=5"-1
det[A — MI] =0 gives eigen values.

=

0123 4 5 6 7 8 9 10 11

D G W N = O

—. e

Row number i means we have completed 0 to i - 1
ie i rows and each row contain 12 columns ie 12 * |
items are there upto 7 — 1 row. In the ith row j means
that it is (j+1)™ element because elements starts
from 0. Hence, it is element number 12 xi + j+1.

Hence, (b) is the correct option.
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109 dx

-[* sin(n+ m)x + sin(n—m)x
[ :

I= I Og {sin(n+ m)x + sin(n — m)x}dx

T
_ —cos(n+m)x cos(n —m)x‘2

n+m ‘0

(n—m)
1 1 2n

110. n-1, +n-1, >n,

= n-1+1, >n,
= n, >,
= n>4+3=>n>7
111. tanazl;tanﬁz
m+1 2m+1
om0
tan(a +B) = tanoa+tanP _ ;41 2m+1
1-tan o tanf 1— m
(m+1)@2m+1)
- m@2m+1)+m+1  2m° +2m+1
Cm+1)(m+1)-m 2m*+2m+1
:tanE
4
s
= a+p=—
P 4

15
112. Mean = np =Z;

Variance =n 15
pq 16
15
16 1
g _16 _, 1
np 15 4
4
1 3
= =1-g=1--=2
p q 2 2
113. o,a +1 are roots of x> —bx+c =0,s0 o + 0. +1=b
= 200+1=b
ala+1)=c
b? —4c =(40* + 40+ 1)—4o? + o) =1
aZ bZ CZ
114. A=|a+1? GB+1?* (C+1F
(@a-17 B-1° -1y
a b* fou
=|2a+1 2b+1 2c+1
—-2a+1 -2b+1 -2c+1
R, <R -RiR < E -R
a b* c*
=|2a+1 2b+1 2c+1 R, < R, +BR,
2 2 2
a b*
1
=2a 2b 2c BZ<—RZ—E}F€3
2 2 2

a b* ¢
=4a b c|=4B.
1 1 1
115.
X +(y-af=a (1)
dy
= 2x+2(y-a)—=0
dx
= [y—oz):_ixand(x:erL

i

On putting in Eq. (i), we get

i)

2 2
= 4+ X =y
dy Y dy
dx dx
2 2
= 2, X oy X2
N
dx dx dx
= - L Zaxy
dx

116. First of all incr() is called. In incr() we have a static
variable i (Default initial value of static value is
zero) and in the printf statement pre increment
operator incremented i to 1 and prints 1.

Next decr() is being called. In decr we have another
static variable i and in the printf statement due to
post decrement operator it prints 0 and then
decrements i to — 1.

Next when incr() is called again we get the old value
ie 1. Pre increment operator increments i to 2 and
prints 2.

117. A-(B-C)=A—(BNC)
=ANBNC) =ANB U0
=(AnB)U(B UC)
=(A-B)u(AnC)
119. S =1*+22° +3% +2.4°+....nterms
If n=2m+1 ie, odd.
S =1*+3%+....2m+ 1P +2(2° + £ +.... +(2m)")
=17 +22 + 3%+ +2m+ 1 +2°(1* + 2% +....+m?)
(2m+1)(2m+2)[4m+3]+4m(m+1][2m+1]

6 6
2m+1
:%[8m2+10m+3+4mz+2m]

_(m+1)

(12m* +12m+3)

=(m+1)(4m® + 4m +1) = (m + 1)(2m + 1

n-1 n(n+1
:nz( 5 +1]= (+1)

2

@m Notes

Hints and Solutions (JNU 2002)

17




:8y

(x-1F

Vertex of parabola is (1, 0)

Focus of parabola is (1, 2)

Radius of circle = distance between (1, 0) and (1, 2)

2 unit.

Circle has centre at (1, 2)

Hence circle is (x —1)* + (y —2)* = (2

=0

X2+y2—2X—4_V+1

=

120.

(x-1% -8y =0

8y =(x-1y
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