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STRAIGHT OBJECTIVE TYPE
Assume that f(1) = 0 and that for all integers m and n, f(m + n) = f(m) + f(n) + 3(4mn - 1),
then f(19) =
(A) 2049 (B) 2098 (C) 1944 (D) 1998

fX)={x}+{x+1}+{x+2}....... {x + 99}, then [f(ﬁ) ] where {.} denotes fractional part function
& [.] denotes the greatest integer function =

(A) 5050 (B) 4950 (C) 41 (D) 14
If f(x)=x/(x+1)and f ,=f,0f forn=0,1,2,....,then f (x)is -

n+1

nx X
ML= oxaT B (€ — (D) ——
. AUx+8—-/8x+1
lim =
15— x —\7x -3
(A) % B)0 ©) -1 (D) does not exist

Let f(x) is even and g(x) is an odd function which satisfies x*f(x) — 2f(§j = g(x), then
F+f2)+ f3) + f(4) =

(A) 10 B)O0 (C)24 (D)4

If f(x) be a function such that f(x + 1) = ;Ez; :Li ,Vx e Nand f(1) =2 then f(999) is -
1 1

(A)-3 B)2 (O) g (D) _E

If f(x) =3x + 5 and h(x) = 3x?> + 3x + 2, then function g such that fog =h s -
A)x+1 B)x2+x-1 (C©)9x2+9x + 11 (D) none of these

The principle value of cos™ (—sin %CJ is -

5w n T
(A) — B) — (&) (D) none of these
3 6 3
lim (™ —1)(€n(711+ sin 2x)) _
x>0 Xtan X
(A) /n2 (B) 2/n2 (C) fm*2 D)0
FILL THE ANSWER HERE
® 00 2. @00 3. O®00 4+ OB®OO
@®® 00 66 O® OO 7. @® OO0 8. O®OO
® 00
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Ax+3 x<l1

10. If fx)=| 2 x =1 is continuous for all x € R, then A,B are :
B+x® x>1

(A)(-1,0) B) (O, 1) (OXCINNY (D) (0,0)
11, lim (ﬂ} _

oo (X7 +x+1)

(A) -1 (B) 2 ©)e? (D) &'

12. lim(3+37)" =

X—>00

(A)3 (B)9 o (D) infinity
n 1 _(a Tt 1 _fa)).
13. cos| —+—cos | —||+cos| ———cos | — || is equal to -
4 2 b 4 2 b
a+b b a+b
(A) £ B) &|—— ©) (D) none of these
a a+b b
14. The value of tan hmZtan ! er is -
n—>o 1+1° (r+1)
1
(A) 1 B) 3 (©) NG (D) none of these

15. The complete solution of the equation 100x — 100[x] = 1, where [ . ] = the greatest integer less than or

equal to x, are -

A n+ ! nelN B) X=n ! nelN
X = —,ne =n-—,
(A) 100 (B) 100

1
(C)X:n+ﬁ’n61 (D) n<x<n+l,nel

16. If f(x)=5 logx then f~'(a.— B) where a, B € Ris equal to -

A -1 —1 B fﬁl(a) C 1 D ;
/n(1+Kx) K1 . f(x)
17. If lim) ——— | , then lim~—— =
f(n)= %Z — 2= ng en B
(A) does not exist B)2 <o (D) data inadequate
0. ®® 00 1. @ 00 2. ®® 00 B. @0
4 OO0 5. ®@® 0 1. @® OO 7. ®@® 0 ®
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18. If f (x) :liinn(x”'“ ~1), x>0, then f(xy) is -
f(x)
(A) fF()f(y) B) fx) + f(y) ©) f&x) = f(y) (D) 3
19. The number of points where f (x) = [sinx — cosx] is not continuous in [0, 27t] are (where [-] denotes
the greatest integer function) -
(A) 6 B) 5 o7 (D) 4
TS
20. Let f(x)=1]x]| be continuous and differentiable everywhere. Then a and b are -
ax’+b, |x|<1
1 3 1 3 1 3 33
-, = B) —, —= c —, = D) =, =
()22 ()22 ()22 ()22
21. The complete solution set of the inequality [tan—'x]>— 8[tan~!x] + 16 <0, where [.] denotes the greatest
integer function is -
(A) (-0, tan4] (B) [tan4, tan3] (C) [tan4, tan5) (D) no solution
22. lim sin”"' sincot ™’ (lJ is equal to -
X—> X
T T )
A0 (B) 3 ©) ) (D) non-existent
2 P n T
23. Letf(x)=(1+cosx)>*™, x 7&5. If f(x) is continuous at x :E , then the value of f(g) is -
1
(A) 1 (B) -1 © 7 (D)e
24. Iff0=lm(1+x) (1+x3) (1 +x7)(1+ X*).o(1 + X* ) where [x| < 1, then -
A 1 B 1 1 D 1
( )l—x ( )1+x ( )1+x2
X
25. Set of points where f (x) = 546/x| is differentiable, is -
(A) (0,00 U (0,0)  (B) (-0, - 1) U (-1, 0) (C) (-0, x0) (D) (0, )
d*x
26. Ify=x+e*thenatx=1, d_}/2 is equal to -
A B) — ) — D) —
( )e ()(1+C)3 ()(1+C) ( )(1+€)2
8.  ®@® 00O . @000 20. @O0 2. @00
2. @00 2. @00 4. @000 5. @00
2. @® OO




JEE-Mathematics =2y

27.

28.

29.

30.

31.

32.

33.

) 1
(x—1)sin (—1

, X#1
X—= j , which of the following statements is true ?
0, x=1

(A) f is differentiable at x =1 butnotatx =0 (B) f is neither differentiable at x =0 nor at x = 1

Let f(x) =

(C) f is differentiable at x =0 and at x = 1 (D) f is differentiable at x =0 but not at x = 1

Let f & g be differentiable functions satisfying g'(m) =4 & g(m) =b & fog(x) be an identity function
then f'(b) is -

(A) 4 (B) 4/3 (C) 1/4 (D) 3/4
If f (x) =X +1, g(x) = ;‘2111 and h(x) =2x - 3, then f'(h'(g'(x)) =

1 2 X
(A)O (B) N © NG (D) 11
The value of f (0) so that f(x) =——— = may be continuous at x = 0 is -
(A) - (n2 (B) 0 (C)4 (D) n @J

x dx
IfI :jﬁ , then I equals to -

VX +1+x°

(A)%(1+x3)5/2+§(l+x3)3/2+c (B) /n
Jx =1+x°
If f (x) = /n(—x ++vx* +1), then If“(x)dx is equal to -

1 -1
A —— B) ———+ C) —/x? D)/ Vx?+1
( )(X+m)+c ( )m c ( ) X +1 t¢ ( ) n(X+ X"+ )

+C

32 _

(C) n +c (D) %(l+x3) %(l+x3)”2+c

2sin(x” +1)—sin2(x* +1) , .
—— - 5 dx is -
2sin(x” +1)+sin 2(x” +1)

Let x2# nm — 1, n € N. Then the value of '[x\/

2
(A) /n %sec(x2 +D|+c (B) /n Sec(x 2+1j +c
(©) lﬁn‘sec(x2 +1)‘+c (D) lén —l+c
2 2 [sec(x’+1)
2. @00 2. @O0 29. ®® 0O 3. @00
3. @00 2. @O0 3. @0 ®
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34.

3S.

36.

37.

38.

39.

J- secx.cosecX
2cot X —Sec X COsec X
1

(A) E£n|se02x+tan2x|+c (B) /n|secx +cosecx |+¢c
(C) /n|secx +tanx |+c (D) = £n|secx+cosecx | +c

= . xsin(x —[x]) ) )
If /=1im2?" and m= hm—l, where [.] denotes greatest integer function, then

x—1* x—1" X —
* én(x VLX),
'[ dx is equal to -
Y} 1+ X

1 1

(A) 1 B) 5 (©) (D) 0

If f(x) is an even function which is also periodic with the period T and '[f(x)dx=3 and
0

3T/2 a+5T
.[ f(x)dx =18, then I f(x)dx isequal to -

-T/2

(A) 96 (B)93 (©)s1 (D) 48
3
If antiderivative of % which passes through (1, 2) is i(1 +2x%)"*(x* =1) +n. Then value of
1+2x m

m+n is equal to -

(A)8 B)5 <6 (D)7
If |f(x) + 6 — x| = |f(x)| + |4 — x| + 2, then f(x) is necessarily non-negative in -
(A) (6, /6) (B) (=0, -2) U (2,0) (C) [-2,2] (D) none of these

If f(8 =) = f(t) and [ f (cr)dot =8, then [ £y is-

(A) 4 (B) 8 (©) 16 (D) 32

40. If f(x)>0V x € R and area bounded by the curve y = f (x), x =0, x = a and x-axis is tan™!a, then the
number of solutions of the equation f (x) — 1 = tan’x is -
(A)O B)1 )2 (D) infinitely many
1 2
41. If f (x) :I(tan(ﬁnx)+5J dx & f (1) =0, then f (e™) s -
3_61':/4 3_61-5/4 (3+erc/4) e1':/4 +3
A B) - C)— D
(A) 1 (B) 1 © 1 (D) 1
. @00 R OXONOR®) 3%. ®@® 00 3. ®@® 00
3. @00 39. @000 9. ®@® OO 1. @ ® OO
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42.

43.

44.

45.

46.

47.

48.

Ifx—]z‘eﬁ 2tan~/z +1—tan’z Az & y= J‘ {1 tan®/z — 2tan\/_}
0 2\/;S€C2\/; 0 2\/;SGC \/_

T
Then the inclination of the tangent to the curve at t =— 1is -

4
R B = o= Dy 2%
(A) 5 (B) 3 © 3 D)
Let £(x) = sin-t| — (x)=cos ™" 1=x The derivative of ith tt tx = 1
et f(X) =sin ox? )’ g < ) e derivative of f(x) with respect to g(x) at x =— >
s -
1 1
(A)—— (B)-1 © 5 D) 1
lxl_ffl | x | is equal to -
(A) 1 B)2 ©)3 D)o
I:'[ 2 3,/2_de:§$/f2(x)+c then f '(1) is equal to -
2-x)*\V2+x 4 ’
(A)2 B) 1 ©4 (D)3
2n
Which of the following represents the graph of the function f(x) =lim in 1 ?
n—w X
s o —
@w__ e ° ©) ——p—— O~
' ' y=-1 — S S - S

If the non-negative solution set of the equation [x]> = [x + 6] is given by [a, b), then the value of a + b
is ([.] is greatest integer function)
(A)3 (B)5 ©7 (D)4

1/ /nx

If L = lim (cosec x) , then the value of /nL is -

x—0"

(A)1 (B)-1 <o (D) none of these

(11[ (r+ n)j

49. Ifp= 11_1}30 n , then log,(ep) is equal to -

(A)4 B)3 ©)2 D) 1
50. If D*f (x) =2f (x) D(f (x)), then (D*(x/nx)), __1s -

(A)4 (B) 4e )2 (D) 2e
51. If f (x) =x3+4x2 + 6x, then f ' (—4) is -

(A)-2 B)1 O -1 (D) does not exist
2. OO0 0 4. OO0 4. OO O 5. OO0
6. @O OO 4. @O0 4. OO0 9. @000
50. @G 00O 5. @@ 00
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5S.

56.
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The complete solution set of the inequality [cosec™!x] > [sec™!x], where [.] is greatest integer function,
is -

(A) [1, cosecl] B) [1, secl] (C) [cosecl, secl] (D) none of these
tX T
(cotx)“**.(cos x)* X # 3
If f(x) = is continuous at x = = ,thenk =
_n 2
k , X=—
2
1
(A) O (B) 3 ©1 (D)2
If f (%) =+/x +3-44/x -1 +\/x +8-64/(x 1) , then f'(x) at x = 1.5 is -

(A)0 (B) -2 (©) -3 (D) -4
'[(sec 2x 4+ Dv/sec’ x —1dx is equal to -

/nsec2x
fnsecx ‘e

(A) = :

(C) fmsec2x+c (D) fnsecx+c

Ix" ((ﬂnx)2 + /nx +l

de is equal to -
X

(A) xX* ((Enx)2 —1J+c (B) x*(nx—x)+c (C) —x* (fnx) +c (D) x*/nx +c
X

2
2
57. If f (x) :jwd . f()=0and gx) = 1 — f(X) . Then the domain of g(x) is -
/n*(ex)
(A) (0.%0) ®) (0)u(lw)  (©) (o,lju(l,ooj D) (1,0)
e e
58. If If(x)cos x dx :%f2 (x)+C, where f(x) is not a cosntant function & f(gj =0, then the period
&)
of g(x) _f( ) is -
A= (B) 2w (©) 4n (D) not defined
K+k™-2 o 0
59. Letfork>0, f(x)= x> , if f (x) 1s continuous at x = 0, then k is equal to -
3nk—-x)—-2 if x<0
(A) e or 1 (B) 1 or 2 (C) e or & (D) only e”
5. ®® OCO® 53. ®® 00O 4. ®® O O 5. ®® OC O
5. ®® ©C ©® 5. ®® ©C ©® 58. ®®OCO® 59. ®® 00O

7
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x> 6 0 4 0 0 ad
60. Let A= 1 -5 1|and B=|{0 1 O0].Ifa function is defined as f (x) = tr(AB), then I s
» 0 x 00 8 f(x)
equal to -
1 |2x-1 1 |2x+5 1, (1-2x 1, 11-2x
- - —/n +c —/n +c
(A) 4€n %15 +c (B) 4€n P +c ©) 3 M5 15 (D) 3 M5 13
. 6
61. Let F(x)= J‘e“'f X [1— \/Xizjdx and F(0) = 1. If F(%J = kv3e , then k is equal to -
1-x T
(A)2n B)rn (C) 3n/2 (D) n/2
fo_ 2 L2332
62. If'[ 0 4X dX:k.quc,thenthe value of k' is -
X 9x
A L B 1 C 1 D !
(A) =5 (B) 3 ©) 5 (D)~
L2 1 ) .
63. The value of hm—Z— , where [.] represents greatest integer function, is -
M4 cos (j
n
(A)O (B)1 02 (D)3
2
64. If f(X) :m, then f(x—ZJ is discontinuous at X =
7 25 8 24 7 24 3 24
A 2,_’_ B 2,_,_ C 2,_’_ D 2,_,_
()311 ()311 ()311 ()711
X9/2
65. j dx is equal to -
1+x"
1 "1
(A) zlog(xm +/x’ +1)+c (B) —~log XH e
11 2 x -1
(C) 2W1+x'" +¢ (D) %log(x“’2 ++/1+ x“)+c
66. J de is equal to -
1 X
2
(A)2 (B) 2 © — (D) 2n
0. ®® OO 6. ®® OO 2. ®® OO 63. ®® OO
4. O® OO 65. ®@® OO 6. ®® OO
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67.

68.

69.

70.

71.

72.

73.

1
The value of jmax(2—x, 2, 2+x)dx is -

(A)4 (B)5 ©2 (D)3
If for a continuous function f , f (0)=f (1)=0& f '(1) =2 and g(x) = f (¢*) . ef ®, then g'(0) is equal
to -

(A)O B)1 <2 (D)4
| cos{log(f N +108@EN} 1 4y o'(x)+ g(x) . f' (x)} dx is equal to -
f(x).g(x)
(A) sin{log (f (x). g(x))} +C (B) ]%((2; sin {log (f (x). g(x))} +C
© % sin {log (f (x) . gx))} +C (D) none of these
g X
dx .
j 1/5 IENTE IR equal to -
P+

(A) V1+x5 +K (B) 5'\/1+x5 +K (©) x5[1+x5j +K (D) E\/HXS 1K
2

j/2+xdxisequalto—

o V2—x

(A)m+1 (B) 1 + /2 (©) 7 +32 (D) 1 +2
hm{ + ! } i 1t
...... — ¢ is equal to -
e | Jn r r 2n] 5
(A)O B)1 O 2 (D)4
] Icoseczx—2009 e A(x) re th ber of soluti i t' A(x) Cix) |
0 —(B(X))mg , then number of solution of the equation B x} in

[0, 2rt] is (where {.} represents fractional part function) -

(A)0 (B) 1 (©)2 (D) 3
74, 1If g(x) :Ien(secttan t—sec? t + 1)dt , then set of value of x in (—g gj for which g(x) is increasing,
is -
(A) (—g gj (B) (0’ gj (© (—— Oj (D) ¢
7. O® OO 8. O® OO 9. OB OO 7. ®@®OCO0O
1. O® OO 2. O® 00O 3. O® OO 4. O 00O
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75. J. (1-x)sin x cos” xdx is equal to -

—T

A0 B 2—753 C E
(A) ®) © 5
8 cosx’
76. dx i l1to -
~!:cosxz+cos(x—14)2 15 equatto
A) = B) ~ ) =
) B) 5 (©
77. If x>+ y?>=5and2y" +ky = =0, then k is equal to -
(A) 5 (B) =5 (©) 10

2
78. The value of '[ [ x]

+ X
(A) -2 (B) -1 <o
79. If f (x)=e™, g(x) =e* & h(x) = f(g(x)), then the value of /n|h'(0)| is equal to -
(A)0 B) 1 ©-1
dx
5. '[ 3Jcos” x +3cos” x +3cos® x +cos® x =1 _ﬁt | (ijz)
(A) bounded & periodic (B) bounded & aperiodic
(C) unbounded & periodic (D) unbounded & aperiodic
81. If sina and cosa are the roots of the equation ax>—bx +c =0, a=0, then cos_l(a2 + 2ac — b2) is equal
to -
(A)0 ®)1 ©7
82. If 3f(2i +§j 2x —3, then If(x)dx is equal to -

(A) In(x— 1% +¢

(B) /n|(x - 1)3| +¢

(C) fn(x — 1)6 +c

21
D)-—
(D) 3

(D) 1

(D)-10

> }dx , where [.] denotes the greatest integer function, is -

(D) none of these

(D) none of these

j+c then f (x) is -

(D) n

(D) fn|(x-1)|+¢

83. The differential coefficient of f (/nx), with respect to /nx, where f (x) = /nx, is -

X ) 2% C) —— Ny

(8) 5 (B) — (©) 7~ (D) fnx

84. Iff'(0)=-2and I(f(x)+f"(x))cosxdx:3,thenf'(n) is equal to -
0

(A)-1 B)1 ©0 (D) -2
5. Q00O 7. @ 0® 00O 7. @0 OO 8. OO OO
9. @000 8. ®® OO 8. @®OO® 8. @O0
8. O@®OO 4. @ ®O®

10
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85. Let f (x) be a differentiable function satisfying the equation / ;X) = % vV xeR.If f'(1)=1, then
e

the number of solutions of the equation f (x) = f '(x) is -
A1 B)2 )3 (D) none of these

(2n+2 + n+4 + n+6 + e +iJ,theneLisequalto—

86. If L=1im 5 5
n“+n+1l n"+2n+4 n"+3n+9 Tn

n—oo

1
A1 (B) 7 7 (D)e

87. Letf(x)= ax? +bx + ¢, where b, c e R,a> 0. If f (x) =0 has two real and different positive roots o

]
and PB(a < B), then the value of J‘ fdxp+ |f(| X |)|dx is -
-B

o B B

(A) 4] f(x)dx (B) 4] f(x)dx (©) 4] f(x)dx (D)0
88. Let f (x) be a differentiable function such that f 2(x) + xf (x) =3, then '[ (;;(Xj; ixx)iit)j;fig;z X

equals -

A ;+c B 1 +c C ! +c D S +c

(&) X’ —2f(x) (B) 2f(x)—x’ © 2f(x)+x D) X +2f(x)
89. If f(x)= x=l , then df7 () is equal to -

X+2 dx
3 -3 1 -1
RNTE B 1y © 15y B 1=y

4
90. If '[ cot™' xdx =km, then k equals -
)

(A)O (B)2 ©) 4 (D)8
91. If f(x)= j x 3 (1+x"*)"?dx, then f (27) — f (0) equals -
(A4 B) 12 (©) 14 (D) 16
X 2
92. Lety = f(x)be a differentiable curve satisfying '[ f(Odt+2= X?z + '[ Ef (0t »
2 X

) +x =X +x+1

then > dx equals -
. cos” X
(A)0 B) 1 ©2 (D) 4
8. OB®OO 8. ®®OO® 8. ®@® OO 8. OOV
8. ®@®OO® 9. ®@®O0O® 9. ®® OO 2. @000
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93.

94.

9s.

96.

97.

If y = f(x) is a linear function satisfying the relation f(xy) = f(x).f(y)V x,y e R, then the curve

y’ +J‘(sint+azt3 +bt)dt =0, oe R* cuts y = f1(x) at -
0

(A) no point (B) exactly one point ~ (C) atleast two points (D) infinite points

If 1, = '[(loge x)"d(x*), then T_ +%Iml is equal to -
1

(A)0 (B) 1 (C)e (D) &?
MULTIPLE OBJECTIVE TYPE

The value of a for which equation I(tz —8t+13)dt= x sin> has a solution, is (are) -
0 X

5m T
(A) 3 (B) > (C) I (D) 3

If f(g(x)) =x and g(f(x)) = x then which of the following may be the functions f(x) & g(x) -

- 8x+7 8
(A) f(x) = g(x) = (7—x'5)? (B) f(x):m X?’f—g;g(x)=8_5X Xig
x, xe€Q
© gx) =f(x) = { x2Q (D) f(x)=log(x-2), x>2; g(x)=e*+2, xeR

Let f(x) = éncos‘lsin(x +§j then -

(A)f[ j G—gj (B)f[%njzén[lf—;j <C>f[%nj=én(%j (D) f(0) ==

98. Identify the incorrect statement(s) -
1
(A) 1mtanx X l (B) lim (ﬁn(x+1)jx:e_1/2
x>0  x? 3 x—0 X
*-20 3 2 _
(C) th: 32 (D) L lim XL
x—2 ) ) x—0 X
99. The value(s) of x for which f(x) :+ 1s continuous, is (are) -
4—~/x*-9
(A)3 (B) -3
(O] (D) all x € (—o0, =3] U [3, o)
8. ®® OO “9. O® OO 5. @® OO % O®OO
9. ®@® © ©® %8. @®® OO 9. O® OO
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1
100. One of the values of x satisfying tan(sec™'x) = sincos™ [_j is -

5
J5 3 5 3
A2 B) = e D)=
(A) 3 ()\/g © 3 (D) NG
/ 2
101. If 0 <x < 1 then tan—ll 1-x } is equal to -
I+x

A lcos”x B) cos™’ I+x Q) sin™’ I-x D ltan’1 I+x
()2 (B) \/2 © "2 ()2 —x

102. Which of the following limits vanishes ?

XS

. (1 3x7+1 )Ix
A) Lim| —— B) Lim
(A) X%O(x tanx} ®) X—M(2x2—lj

. I wnz . ox0-2x7+1
(C) Lim| tan| x +— (D) Lim————

x—>E+ 8 x—l x° =1
4
. 1 1 1Y ,
103. IfL =limn [(n +1) (n +§j(n +?) ........... (n + = D & |k| = ¢nL, then the possible value(s) of

k is (are) -
(A)2 (B) 1 ©) -2 (D) -1

104. Which of the following statement(s) are correct -
(A) If f(x) =6x7 + 5x6 + 4x° + 3x* + 2x3 + X2 + x + 1, then the equation f '(x) = 0 must have a real root.

(B) If (x — 2) is a factor of the polynomial P(x) (degrees 5) repeated 3 times, then 2 is the root of the
equation P'(x) = O repeated 2 times
(O) If f(x) is a differentiable function, then if its graph is symmetric about origin, then the graph of

f'(x) will be symmetric about y-axis.

(D) If y = sin"!(cos(sin~'x)) + cos~!(sin(cos~!x)) then j—y is independent of x.
X

1
105. 1f I, = [(1-x*)"dx, then -
0

AT = 2n | B = 2.46....... 2n
(A) " 2n+l1 " (B) 1 3.57.....(2n+1)
2n! 2n+1
O)l= D)I = I
©1, 3.57....2n+1) D1, 2n !
1000 ® ® © ©® 10. ®® © ©® 12. ® ® © ©® 13. ® ® © ©®

104. @0 O O 105. & ® © ©
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L
Path to Succesd

106. Identify the correct statement(s) -

47
(A) tan”' tan (7 n} is negative

. . 23m 4 23w
(C) Sin SIHT + COS COST =

107. tan™ 2x -1 +tan’1i=£,thenxis
10 2x 4
1 1
N B)——
( )2 (B) >

108. Which of the following is true -

(A) cos ‘/ ‘/ Vxe[
1

C —=

(C) sin ,f 5

d /n;
(x
d(/nx)

(A) 2(/nx) . e™™
2n
I cos™ (cos x)dx is equal to -

0
! (cos (x +£Ddx
3

X

It 0=

1

(A) f(lj -
X

(©) f(X)+ij

109. ") is equal to -

110.

(A) Tcos

0

(C)

/nt

111. ——dt, then -
I+t

X

_.[ Int

 t(1+1)

1
—(n?
5 (x)

[+1-thdt, if x>2

—cos'x Vxe[-L1]
2

(B) 2(/nx)(x"™)

(B) cos7!(cos(1 + sinx)) = 1 + sinx for all x € R
T (D) tan~'2 > cot'12
equal to -

9
(C)4 D) =

(B) cosl‘/HTX=2coslx Vxe[-1,1]

I-x
D) sin”', [——
(D) N >

(C) x . 2(/n%x)(x™)

1, 1]

%sin1 x Vxe[-11]

(D) 2x%(/n°x)

/2

(B) 8 j sin”'(sin x)dx

27
(D) j sin ' (sin x)dx
0

/nt
t(1+ t)

(B) f@ j
(D) f(x)z—f@

112. Let f(x)=13 , then f (x) is -
5x +1, if x<2
(A) discontinuous at x = 2 (B) not differentiable at x =2
(C) continuous at x =2 (D) differentiable at x = 2
106 @ ® © © 107. @& ® © © 108. @& ® © © 109. @ ® © ©
110. @& ® © © 1. @ ® © © 112. @& ® © ©
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tanx cotx dt
Which of the followings has the value equal to the integral I 3 = ?
Je 1+t g td+t7)
(A) 1 (B)2
'[ cos t*dt 5 3 n
©) lim>t—— (D) lim tan—— tan =~ tan = ....... tan —~
x=0 X sin X n—o 2n 2n  2n 2n
REASONING TYPE

Let f : R — [0, 7/2) defined by f(x) = tan”!(x* + X + a) then -
1
Statement-1 : The set of values of a for which f(x) is onto is [Z OOJ .

and

1
Statement-2 : Minimum value of x>+ x + ais a _Z .

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

Statement-1 : If liin (f(x).g(x)) exists then lim f(x) and liin g(x) exists finitely

and
Statement-2 : If lim f(x) and lim g(x) exists finitely then lim f(x).g(x) =1lim f(x). lim g(x)

x—a
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

Statement-1 : Let o, o, and o, be the three real roots of the equation ax® + bx? + cx + d = 0 such that
lo| <1, ]o| <1, |o| <1, ad>0and cos™ o, + cos™ o, + cos™ o, =7 then the given cubic equation
has exactly three negative real roots.

and

Statement-2 : If 0<x<1 = 0<cos x<

(R

T _
If —1£x<0:>5<cos 'x<n

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.

(D) Statement-1 is False, Statement-2 is True.

113. ®® O ® 4. @ ® © © 5. @ ® O ® 116. @ ® © ©
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117.

118.

119.

120.

Statement-1 : The curves y=2"" &y =2""" intersects exactly at one point in the interval

(53

and
Statement-2 : f(x) > g(x) = a/®>a%™ a e R*.
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.
Let f(x) is a bijective function. Then
Statement-1: f(x) = f'(x) = f'(x)=x.
and
Statement-2 : f'(x)=x = f(x)=f"'(x).
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.
Ax—-B x<-1
Let f (x)= 2x*+3Ax+B x e (-1, 1]
4 x>1

3
Statement-1 : f(x) is continuous at all x if A =1 B= —i .

and
Statement-2 : Polynomial function is always continuous.
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.
Let f:R—>R
f(x) =10V x € Q and f(x) be continuous function.
Statement-1 : f(n) = 10
and
Statement-2 : f(x) is many-one into function.
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.

. @® 0 ® 8. @®® 0 ® 9. @00 120 ®® O ©®
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121. Statement-1 : Number of points in (0, 5), where f(x) = (x — 1)|x> — 4x + 3|+ |[(x — 2)3|+ tanx is
non-differentiable is 3.
and
Statement-2 : A function is non-differentiable at any point if it is discontinuous or its graph possesses
a sharp corner at that point.
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.
122. Consider f : R >R
Statement-1: If f (a) =0 and lim f(x) >0 = f (x) =0 has finite number of solutions.
and
Statement-2 : If lim f(x) > = f is aperiodic function.
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.
e 1 1
123. Statement-1 : I —cosec” (x ——de =0.
1/3 X X
and
Statement-2 : j F(x)dx =0 if f () = - f ().
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.
124. Consider f : R — R be a function satisfying f (2—-x)=f (2 +x)and f (20—-x)=f (x) Vx € R.
20 151
Statement-1 : If '[f(x)dx =10, then I f(x)dx =90.
4 -9
and
a+nT T
Statement-2 : If f (x) is periodic with period T, then .[ f(x)dx =n .[ f(x)dx,ae R&nel
a 0
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.
12. @ ® © © 122. @& ® © © 123. @ ® © © 124. @ ® © ©
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125.

126.

127.

128.

e

Statement-1 : lim I = o= ' ne N, where {.} denotes fractional part function.
n—oo e

and
nT T

Statement-2: [ f(x)dx =n[f(x)dx,n e N, where f (x+T) = f (x), T>0 ¥ x € R.
0 0

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1.
(C) Statement-1 is True, Statement-2 is False.
(D) Statement-1 is False, Statement-2 is True.
COMPREHENSION
Paragraph for Question 126 to 128
The function whose values at any number x is the smallest integer greater than or equal to x is called

the least integer function or the integer ceiling function. It is denoted by [ x | .

forexample [1-1]=2,[-21=1,-1-2]1=-1,[21]=2
Answer the following questions.

[xT =3[x7+2=0 then x belongs to -

(A)[1,3) B) (O, v (L,2) O {L 2} (D) (0, 2]

T+ V2 143 4, +[V10]=

(A) 26 (B) 19 (©) 10 (D) none of these
The possible value(s) of [ x |-[x] where [x] is greatest integer function is (are) -

(A) {0} B) {0, 1} © {0, 1,2} D) {1, 2}

Paragraph for Question 129 to 131

x+1, if x<1
If _
T =152 i w1

X, if x<1
g =10y if x>1

then answer the following questions :

129. The range of f(x) is -
(A) (-0, 4) (B) (=0, 5) (OR (D) (=0, 4]
130. If x € (1, 2) then g(f(x)) is equal to -
(A) X +3 (B)x" -3 (C)5-x" (D)1-x
131. Number of negative integral solutions of g(f(x)) + 2 = 0 are -
A0 (B)3 O1 (D)2
125. ® ® © ©® 126. ® ® © ©® 127. & ® © ©® 128. ® ® © ©®
129. & ® © © 130. & ® © © 131. & ® © ©
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Paragraph for Question 132 to 134
Consider the functions,
f (x) = cos7Ix — sin~!x

T
g(x) = sec™'x — cosec!x )

& h(x) =mx
On the basis of above informations, answer the following questions.

132. Number of solution(s) of the equation f (x) = tan~'x

(A) 3 (B) 2 O 1 (D) 0
133. If the equation g(x) = h(x) has exactly 2 solutions then the range of m -
(A) [-=, 0) (B) (0, 7] (C) (o0, —m] (D) [r, o)

134. Which of the following best represents the graph of y = sin(f (x)) -

N S
— (B) /|°\ © ———\ (D) =7 }[ :

Paragraph for Question 135 to 137
K(x) is a function such that K(f (x)) =a+b + ¢ + d, where

0 if f(x)iseven
a=<s—-1if f(x)isodd
2 if  f(x) is niether even nor odd
3 if f(x)is periodic
b :{4 if  f(x) is aperiodic
5 if f(x)isone one
€= {6 if  f(x) is many one
7 if  f(x)isonto
d= {8 if  f(x) is into
A = {x?, e%, sinx, [x|} all the functions in set A are defined from R to R
B ={18, 19, 16, 17}

e +e* +1
h:R—)R, h(X): er_eX+1
d: (—g,gj — R, ¢(x) =tanx

On the basis of above informations, answer the following questions.
135. K(¢(x)) =
(A) 15 (B) 16 ©) 17 (D) 18

1322. & ® © © 133. & ® © © 134. ® ® © © 135. ® ® © ©
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136.

137.

138.

139.

140.

K(h(x)) =

(A) 15 (B) 16 ©) 17 (D) 18

If K(x) is a function such that K: A — B, y = K(x) where x € A,y € B then K(x) is -

(A) one one onto (B) one one into (C) many one into (D) many one onto

Paragraph for Question 138 to 140

Consider the function y = f(x)

f:R-{0} >R
The functional rule for the function y = f(x) is same as that of the functional rule for hypotenuse 'h' of
the right triangle with area 25 (units)? expressed as a function of its perimeter.
On the basis of above information, answer the following :
The function y = f(x) is -
(A) one-one onto (B) one-one into (C) many-one onto (D) many-one into

The value of [cos™! cos f ( (2log,3. log,4 log,5..... log;,32) + 10)], where [-] denotes the greatest

integer function -

(A)O B)1 ©)2 (D)3
The sum of all the values of x at which fof(x) is discontinuous -

(A)O (B) 10 (©) 20 (D) 30

Paragraph for Question 141 to 143
Consider the following functions
1-x, 1<x<2
() :{3—)(, 2<x<3
gx)=x*+x>+1
h(x) = x3

On the basis of above informations, answer the following questions :

141. The function gof (x) is -

(A) discontinuous at x = 2 (B) continuous but not derivable at x = 2

(C) continuous and derivable at x =2 (D) non derivable at more that one point in [1, 3]
142. The function hof (x) is -

(A) discontinuous at x = 2 (B) continuous but not derivable at x = 2

(C) continuous and derivable at x =2 (D) increasing in (1, 2)
143. The domain of the function fofogoh(x) is -

(A)[1,2] (B) 2, 3] O [1, 3] D) ¢
136. & ® © ©® 137. & ® © ©® 138. & ® © © 139. & ® © ©®
140. @ ® © © 141. @ ® © © 142. @ ® © © 143. @ ® © ©
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Paragraph for Question 144 to 146

max,{g(t), 0<t<x, nggg}

: : T T
Let g(x) = 6sinx — 8sin’*x and f(x) =||x—2 3 3 <x<3
sin”'(sin(x —1)) 3<x<16

On the basis of above informations, answer the following questions :

144. lim f(X) is equal to -

Y
X——
3

(A)2 (B)0 €2 (D) 1

145. I f(x)dx isequal to -
0

A © 1 D) =

e B
(A) 3 (B)
146. f (2) + f (6) +§ f (16) is equal to -

2n+4 30-10n
3 (B) 3 O 1 (D)0

Paragraph for Question 147 to 149

If f(x) =————, then
X +x+1
On the basis of above information, answer the following :

147. jf )dx s -

(A) tanl[ze\}gl}c (B) [ j
1 [ 2e* +1 e’ +1
C) —=tan" D —t
()2\/§tan[\/§j+c (D) [ j
148. If If(tan x)dx = x—itan’l(g(x))+c, then for x e(—ﬁ Ej range of g(x) is -
V3 373
(A) B) (/3,3
%) (-
33
© [ 4_\/5, 4+\/§ (D) none of these
14. @@ O O© 145. @ ® © © 146. @ ® © © 147. @@ ® © ©
4. @ ® © @
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2 —
149.Ifjf(xﬁdx+jf(35jd(lj=x&137—311:+c,&mnx,m_
X X X" +x+1
Al B) -1 C ! D !
A) (B) - © 5 (D) -
MATCH THE COLUMN
150. Column-I Column-II
. . . {_1 i}{i 1}
(A)  Solution set of the inequality (P) NG >’
cosec'x )" —2cosec'x > X (cosec'x —2 Q) (L 1}
p— (o) .
(B)  Solution set of the inequality |sin”'x| > cos™[x|
(C)  Domain of the function (R) (-0, -1] U [2, x)
fx) 1
X)=
JIn(sin™ x)+2/n2— (nm
(D)  Domain of the function S) [0, 1]

f (x) :\/sin’l(sin(sin’l(sin(sin’l(sin(sin(sin’l ))N))))

151. Column-I Column-II

1 3x* 5x°

(A) If f(x) = max [E_T’Tj then minimum P 1

value of f (x) is
(B) Let f (x) be a function such that Q) 5/16
fx+y)=fXf(y) VX, yeR If f(X)is not

identically zero then f(x)f(—x) =

(C)  Sum of the squares of all the solution(s) of (R) 8
ZSinfl(x +2) = cosfl(x + 3)
(D) Let P and Q be polynomials such that P(x) S) %

and Q(P(Q(x))) have the same roots. If the
degree of P is 8 then degree of Q is

151. &)
B)
©
D)

149. @00 O 150. &)
B)
©
D)
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152. Column-I Column-II
e —1-x . )
(A) If f(x) =————— for x # 0 is continuous P 4
tan x
at x = 0 then f(0) must be Q 12
im [ /nx—/n \/FH&
B lm) ®R) 2
. sin”'2x—2tan"' x
(C) lim 3 S) 1
x—0 X
153. Column-I Column-II
(A)  Number of integers in the range of P) 10
the function f(x) = cos 2x — 10 cos x — 11 is
(B)  The period of the function Q 21
cos” 4nx+100x—[100x]
5 [ X [ X
X)=|sec’| — [—tan"| — i
1o ( (wj (mD N
where [-] denotes greatest integer function (R) not defined

(C)  If the number of solution of the equation sin™'(sin x) — mx = 0
is 5, then 70m equals to (where 'm' is positive number)
(D)  The period of the function f : (0, 0) > R S) 14
£(x) :Z[rz +e* +r—1] is
r=1

where [-] represents greatest integer function

154. Column-I Column-II
(A)  The number of the values of x in (0, 27), where the function P 2
f(x)= fanx +cotx | tan X - cot X| is continuous but not
2 o2
differentiable is Q 0

(B)  The number of points where the function
f (x)=min{1, 1 +x3, x> - 3x +3} is non-derivable
(C)  The number of points where f (x) = (x + 4)'” is non-differentiable is (R) 4

_Egn(x_ﬂj+£, 0<x<t
2 2

2
(D)  Consider f(x)= " ) 1

R T 3

sin” sin X, —<X<—

2
Number of points in (0, 37%} , Where f(x) is non-differentiable is
1. A00®OD 1583. YO QR®ROO 14 OO ® OO
BOOB®OD B0 B0 O©
OPOOB®ROD OOO®OO OOO®OO
DOO®ODO DOO®SDO
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155. Column-I Column-II
(A) If range of f(x) = cos_l% +x2 —4x + 1 is [a, © + b], P 1

then a + b is equal to
(B)  Length of the tangent drawn from a point on the circle x* + y* = 25 Q) 2
to the circle x> + y> =21 is
6
(C) If I e dx = p(e—q), where [.] denotes greatest integer function, (R) 7
0
then p + q is
(D)  Minimum possible number of positive roots of the quadratic equation (S) 10
x>—(1+b)x+b-2=0,is
156. Column-I Column-II
er
(A)  Period of the function f (x) = 6x — [6x + 7] + cOSTX——3 7> P 5
e
where [.] denotes greatest integer function, is
1-cos2x)sin5
B) 1f £(x) = [LESB2ON gy e lim(éf‘(X)J is equal to Q -3
X~ tan 3x x->0( 2
(C) If f(x)=/n(8cos’x —6¢cosx), then f'(%} is equal to (R) non-existent
S) 2
157. Column-I Column-II
1
dx T
(A) —————— isequal to P -
j1(1+><2)(3 +1) 4
(2.1+n) (2.2+n) (2.3+n) (2.n+n)
lim| ——m—+——"""""—+—""—+..... i
(B) H—m(lz +n.l+n> 2°+n2+n°> 3*+n3+n’ 3n’ (Q) does not exist
is equal to
n j sin™ /e2dt
(©)  lim— is equal to (R) /n3
x—0 2X2
T
(D)  The set of values of x satisfying the inequality (S) 7
1
sec”! (X +—j(8x2 +2nx—7n°) <0 is [a, b] — {c} thena+b +c
X
is equal to
15. OO QO®OD 15 WOOR®ODO 157 Ao ®O D
B OQ0®O BOO®OD B0 O©
ORGXOXOXONG) CRGXOXCXONO) ORGXOXOXONG)
DOO®ODO DOO®ODO
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> JEE-Mathematics
158. Column-I Column-II
) . 1
A) Range of the function f (x) = log S XZSMXT is [m, M] P 2
( & 3{ sin® x +sinx +1 ’
then m + M is equal to
(B) If the tangent at every point to the curve f (x) = x* + 3ax* + 3x + 5 Q 5
is inclined with positive direction of x-axis at non-zero acute angle
then number of integral values of 'a’ is
(C) If cot™ (EJ > g, n € N, then maximum value of n is R) 1
T
(D) If f (x) = x*/nx, where f : [1, ] — R and the maximum value of (S) 0
f (x)isM, then /nM is
159. Column I Column IT
b
(A) If de =aln|x|-———/n|x-1]+C P) 3
2x% +x x—1
then a + b is equal to
. /1—x " /1+x . .
(B) Iftan|sin ,[——+co0s ,[— |= sm(tan 2) Q 5
2 2
2
where X is a positive real number then is equal to
I e
(C) Iffix)=x/In2x —x, wherex € [2—6,5} , then range of (R) 6
. 1 .
f (x)1is [——,b}. The value of a+b is
a
N - X
(D) If '[ tan { L’ qu :ztan*x - %ﬁn (1+x2)+C S 2
then a + b is equal to
158. & ® Q® OO O 159. 4O QO ® O O
B OO®OO B0 O©
OOQOR®OO OOQOR®OO
DOO®ODO DOO®ODO
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160. Column-I Column-II
(A) Number of solutions of the equation P 1
Z:(sin2 x) +Z:(cos2 x) =4 in (0, 27)
n=0 n=0
(B) If the range of m for which the equation cosec™'x = mx Q 2
has exactly two solutions is (0, T—g}, then A is equal to
(C)  Sum of integral solutions of the equality [x]* =[x + 6] is, R) 4
where [.] represent greatest integer function
(D) The number of solutions to the equation S) 5
10 8 7
‘cos ec(sin(sin™ x))‘ = i(X—+X—+ X2 —x® 2% j
dx\10 8 1))
161. Column-I Column-II
‘ X . , tan x Tcg ‘
(A Ifr/= hrr(} '[ sin t~dt , then > is equal to P -

(B) If f(x)=Tun Q@ -3

— = |, then njf(x)cos xdx is equal to
"y nj 0

/2
© '[ do —1 is equal to R) =
v tan 0+ cot 0 +cosecO+secO
32 j cos* 2x sin® 4xdx
0 . E
(D) . is equal to S) 5
160. B ® O ® © O 161. AW ® QO ® SO O
BNONOXQNOX®) B OO0®OO
ONOXOXOXOXD) ONOXOXOXOXOD)
DOO®ROO 0De®O®OO
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162.

163.

164.

16S.

166.

CARE%Q%SErﬁ JEE'MafhemaﬁCS

e KOTA (RAJASTHAN)|

INTEGER TYPE / SUBJECTIVE TYPE

3x’+mx +n

If f be a function such that f : R> R, f (x) = g
X

and the range of f (x) is [-4, 3) then find

m* +n*.

If tan cosflﬂjtsin*li +8tanfll+4tan"l:
5 3 7

J13

where a, b & ¢ are co-prime numbers. Then find the value of a +b + c.

a
—+c.m
b

2

If y = sin®x + cosx &d—i =a+b\/g, a,b,cel,Va+b+c=...........

n
X=—

4

1 0 O} x X
If |6 2 0|l x*|=| 2ax+bx* | Vx R and f (x) is a differentiable function satisfying f (x) + f
5 4 3|1 5x+cx’+3

- 1 2
) =f| L | forallx, y € R, (xy= 1) and 1im I ™) =2 then find the value of | 2 FPX*€ g |
1_Xy x>0  x ) f(l)

where [.] denotes greatest integer function.

Let x.g(f(x)).f '(g(x)).g'(x)=f(g(x)).g'(f(x)).f '(x)VxeR.f is nonnegative & g is positive.

e—2a

Also if(g(x))dx =1-=

Vv aeR . Given that g(f (0)) = 1, then the value of |/n(g(f (4)))|

is equal to........

162.

166.

163. 164. 165.
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ANSWER KEY
1. D 2. C€C 3. A 4. A 5 B 6. D 7. B 8 C 9. B 10. C
11. D 12. B 13. C 14. A 15. C 16. B 17. B 18. B 19. A 20. A
2. D 22. A 23. C 24. A 25. C 26. B 27. D 28. C 29. C 30. D
31. D 32. B 33. B 34. A 35 D 3. C 37. A 38. C 39. C 40. B
41. D 42. D 43. B 44. A 45. C 46. C 47. C 48. B 49. C 50. B
51. A 52. A 53. C 54. B 55. B 56. D 57. C 58. B 59. C 60. A
61. D 62. A 63. B 64. C 65. D 66. A 67. B 68. C 69. A 70. B
71. D 72. D 73. A 74. D 75. D 76. D 77. C 178. B 79. C 80. C
81. C 82. A 83 C 84. A 8. B 8. C 87. A 88 B 89. A 90. C
9. C 92. C 93. C 94. D 095. AC 96. A,B,CD 97. B,C
98. A,C 99. AB 100. B 101. A,B,C 102. A,B,C
103. A,C 104. B,C,.D 105. A,B,C 106. A,B,C,D 107. A,.D
108. A,C 109. A B 110. A,B,C 111. B,C 112. B,C
113. A,C,D 114.D 115.D 116.D 117.C 118.D 119.B 120.B 121. A
122.D 123.B 124.D 125.B 126.D 127. A 128.B 129. A 130.B 131.C
132.C 133. A 134.D 135.A 136.D 137.C 138.C 139.C 140.A 141.B
142. A 143.D 144. A 145.B 146.D 147.D 148. A 149.C
150. (A)—>(R); (B)—>(P); (CO)—>(Q); (D)—(S) 151. (A)—(Q); (B)—>(P); (C)—(S); (D)—>(P)
152. (A)—(Q); (B)—>(Q); (O)—(R) 153. (A)—(Q), (B)—>(P), (O)—>(S), (D)—>(R)
154. (A)—>(R), (B)—>(P), (C)—(S), (D)—>(Q) 155. (A)—(S), (B)—>(Q), (O—(R), (D)—>(P)
156. (A)—>(S), (B)—>(P), (C)—>(R) 157. (A)—>(S), (B)>(R), (CO)—(Q), (D)—>(P)
158. (A)—>(S), (B)>(R), (CO)—(Q), (D)—>(P) 159. (A)—>(Q); (B)—=>(P); (C)—(S); (D)—>(R)
160. (A)—>(R); (B)—(S); (CO)—>(P); (D)—>(Q) 161. (A)—>(S); (B)—>(P); (O)—>(Q); (D)—>(R)
162. 256 163. 24 164. 26 165. 3 166. 16
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