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Educating for better tomorrow

ADVANCED PATTERN PART
TEST-4 (APT-4)

TARGET : JEE (MAIN+ADVANCED) 2017

REVISION PLAN-2

COURSE : VIJETA (ADP), VIJAY (ADR)

HINTS & SOLUTIONS

PART : I MATHEMATICS

o, B are real roots..........cc.....
(o +B)* = 2 <[ofor + B)] + [B(ax +B)] < (o + B

= o and B are integers

The interval in which ...................

2n n-1 _2n 2n n+l _2n
ChrpX <7 Cuxmand  “'Cpp X < TICX"

2
. "Cay e,
: 2r1(: <X< 2n (:
(n+1)

If the number of terms...................
2n+1=53=n=26
so exponent of 5 in (26)! is

_[28].]28], -6
5 52
so p=7

If largest constant...................
Using AM > GM inequality
(@+bP?+@+b+4c)’=(a+b)’+(@a+2c+b+2c)P >

(24/ab ) + (2\/2ac +242bc )2
= 4ab+ 8ac + 8bc + 16¢/ab
_ (a+b)’ +(a+b+4c)

(a+b+c)>
abc

4ab +8ac +E:)bc+16<:\/ (@+b+c)
abc

16}(&1+b+c),

ab

{4 8,8
7+7 J—
c b a
8,8,8, 8 8 |(fa,a b b .
2c a b 4ab «/ 22 22
S 5?/ 8° 5\/abc =100

2a%b’c 2*

b and c are arithmetic ...................
Let a—d =23t, then bc=(d+ 2t)(d + t)
a 3t

o1+
d d

so hk=d? {1+§}:d2+3td<bcabc>hk
d

If6,8and 12 are ...................

Let a be the first term and d be the common difference of

A.P.

=d?+ 3td + 2t?and

Sol.

10.

Sol.

\__ |/

o 1

Nowa+(p-1)d=6,a+(q-1)d=8,a+(r—1)d=12
=(g-pd=2and (r-q)d=4
9-pP -
r-q
given f(x) = r® + 2px —2q
f(0)=—-2gand f(1)=r+2p-2g9=q
Now f(0)f(1) =—-20°<0
= f(x) = 0 has one root between 0 and 1, product of roots =
negative

1
E:Zq—2p=r—q:2p+r=3q ......... 1)

AnAP.,aGP,a. .o
tuweOf AP.=a+(n+1) (b-a)
=b+(b-a)n

n+l n
thi2 of G.P. = a. E = b, 9
a a

oz OF HP. = 1 ab e (ii)
7+(n +1)[a bbj a+(a-bn

these terms are in G.P. so

(Y ~ ab
b (gj =b+® a)n]{aﬂt(a—b)n}

2n+2 2n+2
by solving B~ —2a _h+1

ab(b™-a’") n

1
If f(k) = Zand .
k 1 1
1
f(k) = ZElt— + — ta + —
0 ;r 3 k
f(1) =1
f)=1+ —
f(3)—1+—+1
3
1 1 1 1
f(2013) =1+— + — + —.......... —_—
2 3 4 2013

2013

Adding " f(r)
r=1
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x 1

=1x2013 + 1 x 2012 + 1 x 2011 +...+
2 3 2013

1 1
=1 x 2013 + EX(2013_1)+§X(2013_2)+ ....... +

x (2013 — 2012)
2013

=2013 1+E+1+ ...... +i - £+g+§+ .......... 2012
2 3 2013 2013

- ) )3 )

= 2013 f(2013) — 1 x 2013 + (1+E L1 +i)
2

= 2013 f(2013) — 2013 + f(2013) = 2014 f(2013) — 2013
- a=2014, b=2013,c=—2013

11. Ifp, g, rarethree ..o
Sol. "'7p+;q+r >3/pgr = (p+q+r)° =27par

but given that 27pgr > (p+q+r)*
so that (p + q + )’ = 27pgr
p=g=r.

and equality holds when

12. Ifthe fraction .......c.ccccvveneee.

Sol. It can be reduce in linear only when both have 2 roots
linear
common so
common roots are
{x*+(@-10)x* —x+a—-6}—{x* +(@a-6)x* —x+a-10}=0
-4 +4=0
X¥=1 = x==+1
so roots of x3 +(@-10)x* —x+a-6=0are 1,-1,a
Ya=—(a-10)
-1+1+a=-a+10
a=10-a - 0}
Xoafy =—(a-6)
~a=—(a-6)
a=a-6
10-a=a-6
2a=16
a=8

13, Let(1+X)% (1 +X)" o,
Sol. 2"Ci=1+(2+"Cy)
n-5n+6=0 = n=2,3
15. (P) LetPandQbe .......ccoeernen.
Sol. (P) Q(P(Q(x))) has degree n x 7n = 7n?

m=7 = n=1 Ans.
(Q) 102013 _ 1 - (1033 )61 _ l
33 3B _
10 -1 10 1

= (1033+60 4+ 1033X59 4 103358 4+ 1)
= unitdigit =1

(R) Real and distinct
=>D>0 =>m<1 me[-11)
20B —4 = 2(m*-3m + 3) — 4 = 2(m*— 3m + 1)
.. max value = 10

16.

(P) The number ..........cccvveeneeen.

Sol. (P) From given equation

17.

Sol.

[ V2 ] +{ V2 +1 ]X_l
V51242 J5+242
which is of the form (sin )X + (cos 0)X = 1
= X =2 is only the real solution.

Number of solutions = only one.
(Q)Asx [0, 3] = x=0,1,2,3
Required intervals [0, 1), [1, 2), [2, 3)
For x € [0, 1) the equation X2 — 3x + [X]=0
reducestox2 —3x=0,x=0x=3,butx=3 ¢ [0, 1)
= only one solution in this case
For x € [1, 2) equation reduces to
x2 —3x + 1 =0, in this no value of x < [1, 2)
For x € [2, 3) equation X2 — 3x + [X] = O reduces to
x2-3x+2=0
= x=2andx=1,butx=1 ¢ [2,3)

only x = 2 is the solution in this case.

Total number of solutions of x2 — 3x + [X] = 0 is two.
(R) aX+ a=X > 2 (using AM > GM)
and 0 < cos?x < 1

3X+3X>2

2
and 0 < 2cos2 (Xﬂ(j <92
4

2
3X+3X=2 & 2c0s2 [X”) —2
4

which is possible only if x =0

Number of solution is only one.
(S) solving given equations we get x = 28/a which is the
common root of the given equations

2
= 7(282) -28-21=0=> a=t4
a

Buta>0 = a=4
FL+3+5+...p)Feeeeeeeiiiiiiiiinnns

Note that p, g, r are positive odd integers. Let p = 2k - 1, where k
is a positive integer.
=1+3+5+...+p=1+3+5+...+(2k-1)

= Sum of first k odd positive integers

2
K2 =(L+1J [ 2k-1=p, .-.k:L”j
2 2

2
Similarly 1 +3+5+ ... +q= (q+1]
2

2

2 2 2

So, we are given that (P+1)  (a+1} (r+1

2 2 2
= (P+1? +@+1? =(+1)
As we know that 32 + 42 = 52, 62 + 82 = 102 and p > 6, therefore,
smallest possible values of p + g +r is given by
p+1=8,q+1=6,r+1=10
= p=7,9=57r=9

12
and1+3+5+... +r:(ij
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18. Ifx,y,zare .ccoevvveennen.

Sol. AM.>GM. {(x—3),y+1,z+§}
2 3

x—3+y+1+z+E
2 323(x—3) y+E z+§
3 2 3

13
6 . 3\/(x—:-’:) (2y+1)(3z+5)
3 6

2+

[%] x6 > (x-3) (2y +1)(3z+5)

19. IfSisthesum......ccccccnnn.
Sol. Here,S=(10+12+14+16+....+98)— (10 + 20 + 30

+...+98)
=2{1+2+3+... +49)-(1+2+3+4)}-10{1+2+3
+..+9}

:2{49><(;19+1)}72X10710X9><(52)+1)

=49x50-20-450=1980

20. Number of terms.........ccceeeuee.

Sol. (l+(x3+i3D let ;b:z,]:”(””)
X

, 1), 1Y 1Y
=1+ Cl[x3+Fj+’ CZ[XSJer + C3[x3+7j

Now in each term 2 extra dissimilar terms are added

3
eg (x3+i3) =x9+i9+3(x3+i3]
X X X

no of terms =1+2+2+2....(k+1) terms

1+(2+2... A terms)

~1+ 2[2)@ +1)

PART : Il PHYSICS

21. A NON—VISCOUS .....cccvvrrreeinannns
Sol. Applying Bernoulli is equation from section—(1) and (2)

1.2 1.2
Pl+ Ele +pgh1:P2+ Esz +pgh2

1 2 1 2
Pq+ EpV +0 =Py + Ep(Zv) + pgh

and Pq =Py =pg(2h)
Solving we get,

,o [20
3

(C) Work done by gravitation force per unit value Wgr =
decrease in gravitational PT,,5;,e = pghq — pghy
Wgr =0-pgh

(D) Work done by elastic force volume,
W = decrease in elastic P.E.,5 = decrease in pressure

22.  Auniform solid ..........cccccvveenenn.

Sol. dB = n(R? — y2)dy p0(1+d_ng

h,
a8 = 729 |R2_\2) (ho+d—y)ay
h,
=%°g[re2(ho + d)dy —-R%dy — (hg + dy’dy + y3dy]
0
d-y R? —y?
%
— tdy
p Poilﬂ'dgy}

+R
B = J' dB = P9
1%

y=— 0

+R
R2h, +dy — RV )+ Y
2 3 4

R

B :%{’g[(ho +dR?(2R) -

0

np,g| 4 3
—22 —(h, +d)R
P9l &0, + R |

(h, +d) 3
—3 (R )}

4 o) 4
= §RR3g ﬁ(h0 +d)= EnR3gG

- G:E—O(h0+d)

0

c= p0{1+hij
0

Alternate solution

Ix

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

®
/\ Resonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029

Educating for better tomorrow

SOLJPAPT4RP2030517-3




23. Alarge open ......cccccveieennnn 26. Ablock of density .........ccceeeevverinnns

Sol. Kx =V(2000) (10) — V (1000) (10)
Sol. — ?j_)t/ = a /29y

2A \/E—O . Kx
av2g| \n 2 | Voo (o)

V(2000) (10)

24. Inthe given ..o

= [ 1000 x 10]
2000
Sol. Rod behaves as spring of spring constant = 7 Kx =50 N ... (b)
Equivalent system is: ! ) 1 < 00 50 2 i 1 ) 2500 s
stored 2 100) 2 100

27. A uniform ring .....cccceeeevieeeniennn.

Sol. Let T be the tension in the string.

The time period of oscillations of block is T @ T
2L 1 mL 1 mx 2L
T=—+—| 20, |— | + —| 200, |———
vV 2 YA 2 YxA/2
2L mL
=— +3n
AY

25.  Acontainer .......ccccceeeeveennenne
Sol. A,B,D

H/ZI
H/2 m
: | 2T sin— = x Ro? -Rd.
Y LIIITEI7777178701707177711711117 2 Zﬂ:R
H . H ,
E><d+E><3d:H><3d ) meZ
© 2n
p=2d
- 3 ve T/A
[2a(H—h ALY
Vefflux = o ) )
\Y is maximum when h = H’/2 Al T T MR 1
efflux e A= x = X x2nR =
Voo = [2gH ¢ YA Y.A 2n
max — T
2 2
261 mRa?
Range R = Vegfflux % Y.A
2H 2
£n Al AR T mRo
Rmax= 3 ¢ R YA 2mAY
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mR2m2 30. Anexternal .......ccccceeeveeennnn.

= AR:Z)‘[T Sol. Fdrag=67t‘r]RV
20

1. .2 1(YA 2 =6r — x0.1x5=10N
V= —KX == — Al

> 2[ 7 jx( ) 6m

2
_1YA (mR%?| _ 1 (m*R%e’
2 27R Y.A 4| Y.A

28. Ifpisthe density ......ccccooeneeennnen.
Sol. The stress is maximum at the uppermost point and is equal
to the weight of the rod divided by the area. At the highest

point, 10
breaking stress = weight of rod/area of cross section of the Fy+8=10
d
ro Fp=2
L
= APd Lpg
A 31. Inacertain ......ccooeeeeiiennne
o Sol.
L= —. ,
Py A
The stress decreases linearly to zero at the lowest end. —> V' A
F—> ——v
29. Lowerend Of ....ccooecveriiiiennnns |
Sol. S=05N/m r=10"3m 0c=120°p = 5 x 103
3 F 1 , 1
kgm —+=pv?=pv’ 0
0 1 A 2 2
Al = || == o .
2Scos0, ( )[zj( 2) 5 AV =Av (i)
h max = = =3 3 =107 m= 5
’ rpg (107%)(5x10°%)(10) Fov )
lcm P=F. Vv
B)
h (
If h=—2
5 volume
Av = volume flow rate = ——
2ScosO 12Scos6,
rpg 2 1pg 1
St — ©
1 \Y
= c0sf=——
4 W.D.=AK = (D)

32. Alightwire of ....cccccocveevennnns

f h= Pimax Sol. Here stretching force is same but stress will be different for
3 wires.
25cos® 12Scos0, For upper wire
rpg - g rpg Stress = Y x strain
m Al
1 :—g =Yx—
= C0sb= —— ar
6
1 L !
=>AL= —F—
0=cost (—gj ar2Y

for lower wire
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mg ><2f— mg/ 36. A cubical block ...........ccccueieiines

Afz =

n(2ry> Y - 2nr?Y nAv
Sol. F=mA=Fy-F,=Fg—-——
d
total el ti 3 mg[
otal elongation = —— E A
2y A=—°—n—dv=a—bv
_ (stress)? m
Energy stored per unit volume = ———— v ¢
2Y dv dv
— =za-bv = I = Idt
force _F dt s a—bv
: - 2
area of cross section nr 1 a—bv a bt
=|——1/n =t=V=—(1-e™
qo F b a b
IIRABIC A3 r? . t
dx a bt a bt
Hence ratio willbe = 16 : 1 ——=—(1-e)=> Idx = - I(l_e )dt
dt b b3
0
33. A COpPPEer Wire .......ccccevvureeennnne. at a . a ot
x= —t{——+—
Sol. & (breaking stress) b b? b2
2
=E=M=1010N/m2 A= aedt
A A 1
k= = mv2
- L 2
AAL dk dv ma bt .. —bt
L (207 x1 gt M Tp e
= On ) K 4% 10MN/m?
AL 107 x10° maZ
- (e—bt _ e—2bt)
b
34. Whenacapillary .......ccceveevennnen.
sol h = 2Tcos8 37, Inthe middle ...oooccovverrsrereen
por Sol. Pressure in the air inside the column of mercury is equal to the
weight of mercury over the air divided by the internal cross
35. Avrodisformed ......cccoeeiininnnn sectional area of the tube. When the temperature increases, the
Sol. Consider the FBD shown in the figure. weight of the upper part of the mercury column does not change.
° P ° That is why the pressure in the air is also constant. For the
A isobaric process, the change in volume is proportional to the
17 change in temperature. The same is true for the lengths of the
T, air column.
Y PSe 893629p869 ¢ T 0T
1 — = (=—— =11
[O TO TO
Force balance
— 38. Alightrod of .........cccoeiiiienns
= T,+ T, =5pS/g = g
ol.
Torque balance about point P
S,
3
= T, x20+pSlgx Ef —8pSlgxl+pSlgxl=0 Steel brass
T, 1T,
T . 11pSrg 2m
! 4
9pS/g <L>i load
-7, =28 ox
4
Stress=— = — = — =—
A A T, 2
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& for equilibrium, 42.  The major product .........

Ty +T 3T, (After balance) i i
mg = Ty +Ty= —= er balance OH
2 sol. ©)\( HOHOIOH" ©)H</
3T Cross aldol
& mgx —T5.(2) = 0 (Target balance) 22y _ 2Ty = OH OH
2 HCHO/OH®
4 Cross Cannizzaro + HCOOH
0 XxX=—m
Nucleophilic °
additon |HCHO/H
39. Athinrodof ....ccccoovevinnenns
Al AN
Sol. Strain (g) = ik AT = (1079) (200) = 2 x 1073 o~ "0

Stress = Y (strain)
Stress = 1011 x 2 x 1073 = 2 x 108 N/m?2

= Required force = stress x Area = (2 x 108) (2 x 10_6) =

o)
4% 102 =400 N 44, g .........
_ 400

Mass to be attached = g =40kg Ans. Sol. Ketones may be oxidized to esters by peracids or hydrogen

peroxide a process known as Baeyer-villiger oxidation.
40. Atube with both ......cccocovvrvennnn.

Sol. After oil is filled up, pressure at the depth of lower end . .
46.  Which of the following .........

D

Suppose depth of oil is x cm then :
Sol. (o)

10 cm
(¢-x-10) OEt
/ (0]
a7. /L
Ag - ‘:J o

=== h 4 EtO

v h (2 moles)

1000.g. [(# — 10)cm] = 800 g. (x cm) + 1000 g[(? — x)cm]

OEt ( OEt 0O
= x=50cm
o _/a EtOOC
Sol. - ) N
> COOEt

should equate if measured from inside and outside the tube.

PART : Il CHEMISTRY (c:Et EtO
0 0
N/OH H,0/H®  HOOC —2C0, ¢
a1, CH3H"‘ ......... COOH
R(+) ©

Sol. One step front side substitution occurs when the incoming
group is attached to the leaving group and thus held to the

front side in a three membered ring T.S. such is the case in O O
rearrangements including Beckmann, Hofmann, Curtius, e /—\
Schmidt Wolff, Lossen and Baeyer-villi i i Sol. “OH ™ _Nu addition
, yer-villiger which give ha'hd o Ny oYy fuaddton
retention. © o o o

Above example is Beckmann rearrangement.
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Treatment of compound O .........

COOH
—_—
COOH
(o] P)
Oij\ E1cB dehydration ij\ Acid base |OH**

@:C_NHZ Br/NaOH ©:NH2
C NH, NH,
OH

49. ©/ ......... @ (R)

OH Perkin 6H OH l

Sol. @[ reaction \—"“‘é
CHO CH=CH” o
NH
(S) o

O

Y% v

50.  The reactivity of ......... 54.  The product(s) of the .........

OH NH, NHAc

(i) Ac,O/Pyridine (RRSH) (ii) KBrOs/HBr

Ax *B Sol.
Sol. —OH group is strongly activating & O, P—

*C NHAc

directing due to its powerful +M effect. (|||) Hs0"
With I, only A is substituted, since -I is large, steric

inhibition by large —CMe; group forbids substitution at B or

C. Br Nz

—Br and —CIl become progressively more reactive, due to — Cu/HBr NaNO,/HCI
. . - ® ) . — 273-278K

(a) increasing electrophilic nature of X® (not mentioned is A

any option). Br Br

(b) Smaller size most sterically hindered loaction is B
which is substituted only by —CI. 59.  How many of the

Sol. Incorrect product (v), (vi) & (X).
51.  Among the following.........

60. How many equivalent .........
PR N Sol. Valueof xis 5
leq.
SH

leq.
SOzH -~
« QIO

¥ 0 4
o’_cCl

N on leq. ~

N BN 2eq.

BF3-OEt;

Sol.
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JNResSOonanCcE”  ADVANCED PATTERN pART

Educating for better tomorrow TEST-4 (APT-4)
TARGET : JEE (MAIN+ADVANCED) 2017
DATE : 03-05-2017 REVISION PLAN-2 COURSE : VIJETA (ADP), VIJAY (ADR)

ANSWER KEY

CODE-O

PART : I MATHEMATICS
1. B) 2. (B) 3. D) 4. (A) 5. (BC) 6. (AC) 7. (A
8. (AD) 0. (AC) 10. (BCD) 11. (ABD) 12. (ACD) 13. (AB) 14. (AC)

15.  (A) 16. (B) 17. (21) 18. (25) 19. (20) 20.  (21)

PART : Il PHYSICS
2.  (B) 22. (D) 23. (C) 24. (A) 25 (ABD) 26. (BC) 27. (ACD)
28. (AB) 29. (ACD) 30. (ABCD)3l. (ABCD)32. (AB) 33. (AB) 34.  (BD)

35. (A) 36. (B) 37. (11) 38  (30) 39. (40) 40.  (50)

PART : Il CHEMISTRY
41. (D) 42. (A) 43 (A) 44 (C) 45 (A) 46. (ABC) 47. (C)
48. (ABCD)49. (C) 50. (D) 51. (BCD) 52. (ABC) 53. (ABD) 54.  (B)

5. (C) 56. (B) 57. (23) 58  (41) 59. (73) 60.  (15)
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/\

Resonance”

Educating for better tomorrow

DATE : 03-05-2017

REVISION PLAN-2

ADVANCED PATTERN PART
TEST-4 (APT-4)

TARGET : JEE (MAIN+ADVANCED) 2017

ANSWER KEY

COURSE : VIJETA (ADP), VIJAY (ADR)

CODE-1

PART : | MATHEMATICS
1. A 2. () 3. () 4 (B) 5. (AC) 6. (AD) 7. (B)
8. (AC) 9. (AD)  10. (ACD) 11. (ACD) 12. (BCD) 13. (AC) 14. (BC)
15. (A) 16. (B) 17. (21)  18. (25)  19. (20)  20. (21)

PART : Il PHYSICS

21. (A) 22. (B) 23. (A) 24. (D) 25. (BCD) 26. (AB) 27. (ABC)
28. (CD)  29. (ABD) 30. (ABCD) 31. (ABCD) 32. (CD) 33. (CD) 34. (AD)
35. (C)  36. (A) 37. (11)  3s. (30)  39. (40)  4o0. (50)

PART : [l CHEMISTRY
41. (C) 42 (B) 43. (B) 44, (D)  45. (B) 46. (ABD) 47. (D)
48. (ABCD) 49. (D) 50. (C) 51. (ACD) 52. (ABD) 53. (ABC) 54. (A)
55. (D) 56. (A) 57. (23)  58. (41)  59. (73)  60. (15)
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JNResSOonanCcE”  ADVANCED PATTERN pART

Educating for better tomorrow TEST-4 (APT-4)
TARGET : JEE (MAIN+ADVANCED) 2017
DATE : 03-05-2017 REVISION PLAN-2 COURSE : VIJETA (ADP), VIJAY (ADR)

ANSWER KEY

CODE-2

PART : 1 MATHEMATICS
1. B) 2. (B) 3. D) 4. (A) 5. (BC) 6. (AC) 7. (A
8. (AD) 0. (AC) 10. (BCD) 11. (ABD) 12. (ACD) 13. (AB) 14. (AC)

5.  (A) 16. (B) 17. (21) 18. (25) 19. (20) 20.  (21)

PART : Il PHYSICS
2.  (B) 22. (D) 23. (C) 24. (A) 25 (ABD) 26. (BC) 27. (ACD)
28. (AB) 29. (ACD) 30. (ABCD)3l. (ABCD)32. (AB) 33. (AB) 34.  (BD)

35. (A) 36. (B) 37. (11) 38  (30) 39. (40) 40.  (50)

PART : Il CHEMISTRY
41. (D) 42. (A) 43. (A) 44 (C) 45, (A) 46. (ABC) 47. (C)
48. (ABCD)49. (C) 50. (D) 51. (BCD) 52. (ABC) 53. (ABD) 54. (B)

5. (C) 56. (B) 57. (23) 58  (41) 59. (73) 60. (15)
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Resonance”

Educating for better tomorrow

DATE : 03-05-2017

REVISION PLAN-2

ADVANCED PATTERN PART
TEST-4 (APT-4)

TARGET : JEE (MAIN+ADVANCED) 2017

ANSWER KEY

COURSE : VIJETA (ADP), VIJAY (ADR)

CODE-3

PART : | MATHEMATICS
1. A 2. () 3. () 4 (B) 5. (AC) 6. (AD) 7. (B)
8. (AC) 9. (AD)  10. (ACD) 11. (ACD) 12. (BCD) 13. (AC) 14. (BC)
15. (A) 16. (B) 17. (21)  18. (25)  19. (20)  20. (21)

PART : Il PHYSICS

2. (A) 22, (B 23. (A 24 (D) 25. (BCD) 26. (AB) 27. (ABC)
28. (CD)  29. (ABD) 30. (ABCD) 31. (ABCD) 32. (CD) 33. (CD) 34. (AD)
35. (C) 36. (A) 37. (11)  3s. (30)  39. (40)  4o0. (50)

PART : Il CHEMISTRY
41. (C) 42 (B) 43. (B) 44, (D)  45. (B) 46. (ABD) 47. (D)
48. (ABCD) 49. (D) 50. (C) 51. (ACD) 52. (ABD) 53. (ABC) 54. (A)
55. (D) 56. (A) 57. (23)  58. (41)  59. (73)  60. (15)
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