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Answer & Solution Mathematics

5 A
1.B. ee(O,%j:tane<1 and cos®>1. |x[* =3|x]+2=0
= (x]-2) (I x[-)=0
Let tan0=1-x and cot@=1+y, where = |x|=1lor 2
Xx,y>0 and are very small, then = x=11,1£2
L= ==X =@+ y) T = L+ Y)Y 6.B. Given that |z4/=12. Therefore, z; lies on a
Clearly, t, >t; and t, >t,. Also t, >1,. circle with centre (0, 0) and radius 12
Thus, t, >t, >t, >t, u-nlts. A-\s |z,-3-4i]=5s0 zz-lles or-1 a
circle with centre (3, 4) and radius 5 units
2.D.  From the given relation,
m+n=2tand, m—n=2sin0 Then|z,-2, [~ AB=0A-0B =
12-2(5)=2. As it is the minimum value,
Also 3
7.B. (X—lJ 1
4Jmn =tan?6—sin?6 =4sin6tano ....(2) -2
x-1
From Egs. (1) and (2), we get = —-=lo,o’
m2 —n? = 44/mn = x=-11-20, 1-20°
3.C. The given equation is 8.B. Ifx yandzareinG.P. (x,y,z>1), then
tan X+secx =2cos x .
logx, logy, logz are in A. P. Hence.
= HJFLZQCOSX 1+logx,1+logy,1+logz will also be in
COSX COSX
. ) A.P.
= sinx+1=2co0s" x
. -, 1 1 1 . .
= sinX+1=2-2sin" x = , , will be in
- . 1+logx 1+logy 1l+logz
= 2sin“x+sinx-1=0
H.P.
o1 1
= sinx=2.- 9.B  (Step-1)
n 5t 3m log,,0.01
= X=—,—,—€|[0,2n _ - __Jw~r-
52 [0, 2n] 2log,, x—log, 0.01=log,, x 00 x
3n . .
But for x=— the given equation is not = 2log,, X+
2 7 logyy X
satisfied, as then -0 is an
indeterminate from. _ 1
= 2| log,, X+
Therefore, there are only two solution. log,, X
4.A. Giventhat 4A + A+ A=180° = A =30° [Hence x>1=log,,x>0]
= Angles are 120°, 30°, 30° (Step - 2) Now,
- 0 «in2®  <in20° AM. > G.M.
N sin120 :sm30 :sm30 ~ 2R (say)
a b
a Sin1200 |Oglo X+ Og X 1 1/2
= _— = L _— > log,, X——
a+b+c sin120° +sin30° +sin30 2 o X
G 90
2+43 = Iogmx+—1 >2
log,, x
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11.C. The

10. C. The letter of word COCHIN in alphabetic

order are C, C, H, I, N, O. Fixing first
letter C and keeping C at second plane,

rest 4 can be arranged in 4! Ways.

Similarly, the total number of words

staring with CH, CI. CN is 4! In each case.

Then fixing first two letters as Co, next
four places when filled in alphabetic order
gives the word COCHIN.

Therefore,
before COCHIN is 4!x 4 =4 x24 =96.

number of words coming

given

5 5
(x+\/x3—1) +(x—Jx3—1) . We know

that

expression is

(x+a)"+(x-a)"=2["C,x"+"C,x"?a’ +" C,x"*a* +..]

Therefore the given expression is equal to

2L°Cx° +° C,x3(x° —1) +° C,x(x* =1)°].

Maximum power of x involved here is 7,
also only +ve integral power of x are
involved, therefore the given expression is

a polynomial of degree 7.

12. D. The maximum of two numbers will be less

than 4 or at least one of the numbers is less
than 4.

. P(at least one numbers < 4) = 1- P
(both the numbers > 4)

13. C. Given line L : 2x + y = k passes through

14. B.

point (say P) which divides a lone segment

(say AB) in ratio 3 : 2, where A (1, 1) and

B (2, 4).

Using section formula, the coordinate of

the point O which divides AB internally in

the ratio 3: 2 are

P(3x2+2><1 3><4+2><1j_ P(s 14)
3+2 1 3+2 55)

Also, since the line L passes through P,

hence substituting the coordinates of

P(gﬂj in the equation of
55
L:2x+y=Kk, we get

i@{%}k

Take any point B (0, 1) on given line
Equation of AB’

-1-0
y—O—O_@(x—Jé)
~  —By——x+3ox—By=+3
=  By=x-3

Alternate Solution

. . 1
Slope of given line is ——.
P e
From figure, equation of reflected ray is

1
y—ﬁ(X—ﬁ):ﬁy—X—ﬁ

15.A. | x—3-2x-4>0

x—3>2yx-4
(x=3)? > 4(x—4)
x?—6x+9>4x-16
x* —16x+25>0
(x=5)*>0

xeR butx>4

= [4,0) .. (i)
(x=3)+24/x-4>0
(x—3)* > h(x—4)
x*—6X+9—-4x+16>0
x? —1x+25>0

(x—5)? >0

XxeR butas x>4

= [4,00)

Hence, | & 11
[4,0)

...(ii)
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16. C.

. Xtan2x-—2xtan x
lim

20. A. For parabola, y*=4x

x>0 4sin* x 1
Let y=mx+— is tangent line and it
=lim X 2tanx —2tanx m
%0 4sin? x| 1—tan® x touches the parabola x* =-32y.
_lim xtan® , 1
0 2sin‘ x(1-tan’ x) X = —32(mx+aj
L L1 2 32
2 x>0sinx cos® x 1—tan® x = X +32mx+H=0
=£1><1>< L =1. D=0
2 1 1-0 2
2 32)
17.C. Figure (32m) ‘4'(E =0
2 2
1
Let equation of hyperbola be X—2—§ =1 = m’® = 3
a
Where, 2ae =4 and e=2 = m:l
2
= a=1 21.C. 5[x|-X*—630
2,2 2 2
a‘e’=a’+b x> —5|x|+6<0
= 4=1+b? Casel x>0
b2 —3 X —5x+6<0
(x=2)(x-3)<0
2 2
Thus, equation of hyperbola is X ¥ 25x=3
. 13 Casell x>0
or 3x°-y" =3 X2 +5x+6<0
18. A. y=(sinx)™" (X+2)(x+2)<0
-3<x<-2
Taking log and differentiating with respect IR
to x 22.D. Given, —2+y—2=1
a® b
= Y _ (sin X)*"*[L+sec” xlog sin x] 2
dx Passes through P(-3,1) and e = T
19. D. Distance between their centre 2
9 1 ) b
—2+le and e =1—?
k+1= L+ (k+1)? 2
= i+i—1 and E—1—b—2
= k+l=+1+k2+1-2k a® 3’ 5 &
21+5 1 o4 b> 3
= k+l=vkP+2-2k = 7 " Z 5
= kP41+2k=k2+2-2k o 222 a3
5 5
= k _1 .. Equation on ellipse
2 2
1 3)3L2+53L2:1
So, the radius or circle Tiski.e., =
4 = 3x* +5y° =32
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23.C. Given

(i) A line through (1, 2) meets the
coordinate axes at P and Q.

(ii) The area of A OPQ is minimum.
To find the slope of line PQ.

Let m be the slope of the line PQ.
Then the equation of PQ is

y—-2=m(x-1)

Now, PQ meets X-axis at P(l—i,ol and
m
Y-axis as Q(0, 2 -m).
2
= OP=1-—and OQ=2-m
m

Also, are of AOPQ = %(OP)(OQ)

(1—3j(2—m)
m

2—m—i+2
m

ot

Let f(m)=4—[m+ij
m

N[, NP N e

. 4
jr— f (m)=—1+W

Now, f'(m)=0
= m’=4 = m=+2
= f(2)=0 and f(-2)=8

Since , the area cannot be zero, hence the
required value of mis -2.

25. A. To find The shortest distance between y —
x =1 and x = y* along the common normal.

Tangent at P is parallel to
y=x+1 .. (i)

Slope of tangent at P(t?,t).

A I (ii)
dx 2y ), 2t

= Zit:l [Egs. (i) and (ii) are parallel]

= t=—

11

———+
, 4 2 4 3
Shortest distance = |P :‘—:_
IPQI i+l 42

32

Hence, shortest distance is T'

Alternate Solution

Give, x-y+1=0 ... Q)
and Xx=y’
dy
= 1=2y—
ydx
= d_y:i: slope of the line (i)
dx 2y
1
= —=l=oy=—
2y y 2

24.D.

X ={4"-3n-1:ne N}

L 11

X ={0,9,54,243,...} [putn=12,3...] = The pointis (x,y) = Vi)

Y ={9(n-1):ne N}

Y ={0,118,27,...} The shortest distance is

Itis clear that X Y . ‘1 1.4

e
XY =Y 4 2 = 3 = 32
Vvl 42 8

Head Office : N-1, City Centre, Sector — 4, Bokaro Steel City (In-front of Jai Jawan Petrol Pump)

Phone : +916542 231126, 09204793968 :: www.eduvibrant.com, email :: info@eduvibrant.com



eduVibrant

Mathematics

Page | 5

26. B. Given graph is symmetrical about the line

X=2
f(2+x)=f(2-x)
f f (t)dt .
27. A. Iimz—z(—from)
x—)% Xz_l 0

16

lim f (cos® x)2sec xsec x tan x
. 2X

2f(2) 8f(2)
nld  n

Since f(x)=g(x)sinx
f'(x)=g'(x)sinx+ g(x)cosx

and
f"(x)g"(x)sinx+2g'(x)cosx—g(x)sinx= f"(0)=0

Thus

Ixing[g (x)cosx—g(g)cosecx]=0f"(0)

28. D. Sum of 16 observation = 16x16 = 256

Sum of resultant 18 observation =
256-16+ (3+4+5) =252

Mean of observation = % =14

29. C. Statement |

Analysis given, a parabola y2=16J§x

and an ellipse 2x* +y* =4.

To find The equation of common tangent
to the given parabola and the ellipse. This
can be very easily done by comparing the
standard equation of tangents. Standard
equation of tangent with slope ‘m’ to the

parabola y? =16+/3x is
y =mx +ﬂ ()
m
Standard equation of tangent with slope
2 2

‘m’ to the ellipse X—+y—=1 IS
2 4

30. D.

y=mx++v2m®+4 (1))

If a line L is a common tangent to both
parabola and ellipse, then

L should be tangent to parabola, i.e., its
equation should be like Eq. (i).

L Should be tangent to ellipse i.e., its
equation should be like Eq. (ii).

i.e., L must be like both of the Egs. (i) and
(ii).
Hence, comparing Eqgs. (i) and (ii), we get

3 fowiia
m
On squaring both sides we get
= m?(2m* + 4) = 48
= m*+2m?+24=0

= (m*+6)(m*-4)=0

= m?=4
[- m®%-6]
m==+2
Statement |1

In Statement 1l, we have already seen that,

. . 443 .

if the line y=mx+—— is a common
m

tangent to the parabola y?=16+/3x and

2 2

the ellipse X7+y—=1, then is satisfies the

equation m* +2m*-24=0.
Hence, Statement 11 is also correct but is ot
able to explain the Statement I, it is an
intermediate step in the final answer.

~[~sv(~1s)]
=5"~(~r"S)
=s™Mrv~s)
=(s™) v (s"~9)
=(s™r)v o0

=shr
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31.(D) Momentum, p = mv = MLT™ = ML~ 37.(A) Acceleration of the system :
3 4T478 P _
- DV*F3 a= M +m (i)
32.(D) X=M"L°T? The FBD of mass m is shown in the
AX_AM AL AT fure. )
X M L T R sin B =ma (II)
—2+3x3+2x4=19 RcosB"=mg (iii)
33.(D) Distance covered by the object in first From Egs. (if) and (iif), we get
2s a=gtanf
Putting the value of a in (i), we get
h =L g2 = 1x10%22 = 20m P=(M+m)gtan B
2 2 38.(B) Here
Similarly, distance covered by the object m —m
in next 2 s will also be 20 m, hence the a:ﬁ‘%
required height = H — 20 — 20 o
—H-40m if m >m,.
34.(C) Maximum acceleration will be from 30 Buta=g/8
to 40 s, because slope in this interval is g _(m-m,
maximum. g_(mjg
g Ve—Vi_60-20 or  m:m,=9:7

t,—t, 40-30

35.(A) Ve =251, Vore = 253

\7b/c =\7b —\7c :>\7b :\7b/c +\70
= Vo = 251 + 25\/§]

|V, |=+/25% + (254/3)? =50km h

tand = 0°

B 1 53
25J3 3

36.(B) H=100m, R =2 x 200 =400 m

tanezﬂ:tanH:A'Xloo =1
R 400
= 9=45 {,ﬂ:@}
R 4

39.(C) Given horizontal force F = 25 N and
coefficient of friction between block and
wall (u) =0.4.

We know that at equilibrium horizontal
force provides the normal reaction to the
block against the wall. Therefore,
normal reaction to the block (R) = F =
25 N.
We also know that weight of the block
(W) = Frictional force
=puR=0.4x%x25=10N.

N

2543
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40.(D) Net force, F —mgi=m(a, j—2a,i) 44.(A) In this problem, the velocity of the earth
3 before and after the collision may be
= F =m(—230i+(ao+ 9)])=m(—9i+7gj) assumed zero. Hence, coefficient of
2 restitution will be
3 13m
- e (3]
n Vl V2 V3 Vn
RCOSB 6 =—X—-=X—X...X 1
Vo i VY, Vi —
R —sa
C _ where v, is the velocity after nth
Rsin B rebounding and v, is the velocity with
which the ball strikes the earth for the
mg first time.
41.(C) Let us assume that the displacement of
the body is directly proportional to t", Hence,
i.e.,
sth”,V:E:Knt“‘l en:V_n:\/Zth
dt Vo +/2gh,
and a =%: Kn(n-1)t"*
t , where h, is the height to which the ball
—_ —_ n-
Force F = ma = mKn(n - 1)t rises after nth rebounding. Hence,
Power, P = Fv = [mKn(n — 1)t"?] [Knt"
-1
]
v h
= mkn?(n - 1)t*" 3 e" V—” = g
As power is constant, i.e, independent of 0 0
time, hence
M
3 3 v
N—3=0 or n= E or S oct? 45.(A) Mass of each of the four parts 3
du
42.(D) f(x) =g P v = [ F(x)dx Mass of the plate including the cut piece
Here F(x) = —kx, where k is a positive :ﬂ
constant. 3
43(A) myUqs = MyVo . .
Moment of inertia of the whole plate
imzvi _i{l mluf} (including the cut piece) about the said
2 212 . AM 17
1 U axis =| — |—
= (MY,)V, :E(mlul)ul =V, :?l 3 /6
Now moment of inertia of the remaining
v,-v, Vv,-0 Vv 1 : 3 _
e=—2 1 _"2 =2 = p== portion should be % of the above =
u-u, u-0 u 2 MIZ6
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46.(A) T,—mg=ma

r(Tz—Tz) =la
Mg -T; = Ma
r(Tg—Tz) =la

and a= Ra

From Egs. (ii) and (iv), we get

2la
TS _Tl = ?

From Egs. (i) and (iii), we get
M-mg=(M+m)a+T;-T,
M-m)g=(M —m)a+2—|2a

r

(M -m)g

(M +m+2!j
r

a=

47.(A) Total mechanical energy is given by
GMm GMm _ -GMm

E=K+u=-
2a a 2a
G—sz2 = Ez—lmv2
a 2
Gm?® mv: Gm?
48.(C) FG:4R2 = n :4R2

49.(C) Work done = % F x Extension

:ixﬁxl Y= FXL
2 L Ax1

_TA F_YA
2L L

50.(C) m=alp, mand p are constants.

ca_ L3

‘a, I, 2
I I
Now, Y =—— or Al oc—
a a
Al, I, a 3 3 Al, 9
51.(B) e
a

2m h
3m 3m

Volume equality gives

2><3=%xhx3 =h=4m

4 4
tang=—-=2 =>a=—¢
3 0 3
52.(B) Using equation of continuity, we have
vV, = ﬁV1
A,

From Bernoulli’s theorem,
1 5
p,+ ogh P

2

1 1
p, + pgh, +§,DV2 =g(h,—h,) :E(Vg_vf)

= GOz[ij—lJvf A4
A Al

53.(B) If the sheet is heated then both d; and d,
will increase since the thermal
expansion of isotropic solid is similar to

true photographic enlargement.
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54.(D) According to Newton’s law of cooling 56.(C) In second part there is a vacuum, i.e., P
= 0. So work done in expansion = PAV
=0.
6 -0, 6 +6 .
L : 2 o{ L 5 2 —«9} Also, AQ = 0. From the first law of
thermodynamics, AU =0
For the first condition . . .
i.e., temperature of an ideal gas remains
80-60 {8(” 60 _30} 0) same due to free expansion.
60
57. (B)
and for the second condition
58.(C) V,=m\a’ X', V,=m\a’—x]
60-50 |60+50 ..
" oc 5 -30 (i)
2,2 2,2
VX, —V.
o We get, a= 20—
By solving Egs. (i) and (ii), we get t = =V,
48 s.
. V4
55.(A) From ideal gas equation, 59.(D) y=4sin (47Tt —EXJ
PV = uRT
wo=4r,k=7116
UR
P=<- o 4
=2_ "7 _6acmls
. . . . k /16
Comparing, this equation with y = mx
Slope of line, tan 6 = m = PRV In positive x-direction
o Vo 1 60.(C) Node means a point at which medium
tan @ particles do not displace from its mean
If means line of smaller slope represents position and antinode mean a point at
greater volume of gas. which particles oscillate with maximum
For the given problem figure possible amplitude. Nodes and antinodes
P
V = constant are obtained for both types of stationary
waves, transverse and longitudinal.
i Hence , options (A) and (B) both are
T wrong . To obtain a stationary wave,
Points 1 and 2 are on the same line, so two waves travelling in opposite
they will represents same volume, i.e., directions, having same amplitude, same
1= V. requency are required. They must have
Vi=V f d. Th h
Similarly points 3 and 4 are on the same same nature, means either both of the
line, so they will represents same wave should be longitudinal or both of
volume, i.e., V3 =V,.
them should be transverse. Hence,
But V; > V; (: V4) orV,>V; (= V4) as " Q)i i
slope of line 1-2 is less than that of 3—4. option (C) is correct.
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- 2— n
61. (B) N°® >0* >Fe 75. K, = K. (RT)*
l KP _ 1-2
Greater no. of electrons K_C_(RT)
1 2
62. 3s or 3s &zi
\£/ Ko RT
2 2 1 2 76 K, = 1
1s° 2s° 3s” or 3s - Z_F
11 or 12 '
as the 2" reaction is reversed and
63. (D) Both have same no. of electrons multiplied by 2 to get 2",
64. (€ 77. NH? + H® —— NH,
65. s>p>d>f j
66. (A) Base
67. (B) Due to greater p character. 8. NaCN <NH,Cl < NaCl <HCI
79. (D) NH,OH or CH,COOH isnot asalt.
68.  (A) Having alone pair. ) :
NH; 80. (C) Due to size difference.
81. Na+NH,——> Na" +(NH,)e"
69. © F
| 82. (B) Due to inert pair effect.
X 0O=C=0
e 83. 3c -
| Both are linear. (r C—* 2¢c -
H JHL H
F NN S
B ,B\
A n an2 . H / N H ’ H
70. (C) at this cond™ —- and nb is
Y
84.
neglected. K,SO, - AL (SO,);-2H -H,0
2 | n:
an
+—— |(v—rb) =nRT
(p v° ]( : 2K* +SO7 + 2HI*
85. B(OH),+H,0——>H®+B(0OH){
86. o
71. (B) Il
C—NH
72. (A)
87. H
73. (A) AE=Q+W [
/ 1 \ H—-C-H H
|
Internal  Heat  Work H C-H
energy H
change H H
H
74. (C) 88, (C)
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89. CHs CH,
H —— Br I | H
Nal —
Br ——H -2NaBr  H q_|
CH3 CH3
H
\ CH3
ICI/
C
H/ \CH3
0]
0. AN\ NaHCO, A ©
' I Br, I
O 0]
5 ) VRN
:\\/\/\/O
|1
O
0]
0]
B
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