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cotx —tanx
1. The value of is
cot2x

A 1 B) 2 © - O 4

Ans : (B)

cos’x—sin’x  sin2x’ 2cos2x sin2x
X = X

=, = 2
sin X cos X cos 2x sin2x  cos2x

Hints :

2. The number of points of intersection of 2y =1 andy = sin X, in —2n< x <2m is

(A) 1 (B) 2 (8)1+\cosx|+|cosz\+....(g), ,,,,, o:’: 43 (D) 4
Ans : (D)
. |
Hlnts:y=§=smx 2n<x <27
n St In 1w
X = — —_— —_—— ——

6 6 6 6
No. of sol" 4
3. LetR be the set of real numbers and the mapping - R — R and g+R — Rbe defined by f(x) =5 —x* and g(x) =3x—4, then
the value of (fog)(—1) is
(A) 44 B) 54 © -32 D) -64
Ans: (A)
Hints : f(g(-1))=1(-3-4)=1f(-7)=5-49=-44
4. A=1{1,2,3,4},B=1{1,2,3,4,5, 6} are two sets, and function f: A — Bis defined by f(x)=x+2 Vx € A, then the function fis
(A) bijective (B) onto (C) one—one (D) many—one
Ans: (C)
Hints : f(x)=f(y) =>x+2=y+2 =x=y ..one-one
1 -1

2013
A:L | 0} and B=10" 21 4 o0 AB will be
5 0

17 0 4 0 17 4 0 0
(A) L _2} B) L) 4} © L) _2} D) L) 0}

Ans: (A)

5. If the matrices
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1 -1
. 213 17 0
Hints: AB= 0 2=
410 4 =2
5 0

X+’ ) 1
2
6. o is an imaginary cube root of unity and ® ® I+x 0 then one of the values of x is
1 X+0 o
A) 1 ® 0 © -1 D) 2
Ans : (B)
X a 1 1 a 1
. C{—>C+C, +Cy 2 — 2
Hints : s o I+x/=x1 o 1+x
X X+0 1 x+0 o
1 a 1
_ 2 _ 2 2 1y 21—
=X oo x (@ o) ~1)=x73 =0 =x=0 Onevalueofx =0
0 x o -1
1 2
7. IfA= _4 _p| thenAis
-1 -2 112 1[-1 -2 .
(A) 7| 4 1 (B) 7l-4 -1 © 70 4 1 (D) Does not exist

Ans : Both (A) & (O)
Hints : |A|=—1+8=7

G [ @[ -2
A P Y

a1 -2
7l 4 | Both (A and C)

2
8. The value of —+

3 §+%+ ........ is
1 1
") o ®) e © e O
Ans : (B)
2n 2n+1 1 1 1
Hints : b =

T@2n+D)! @2+l 2o+l (2m)! 2o+l

9.  Ifsum of an infinite geometric series is 5 and its 1st term is e then its common ratio is

7 9 1
W) ¢ ® © 3 )

Ans: (A)

O |
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3
a 4 4 4
Hints: — =~ Theni=— :>r=]_2=l
I-r 3 I-r 3 16 16
10.  The number of permutations by taking all letters and keeping the vowels of the word COMBINE in the odd places is
(A) % B) 14 © 512 D) 576
Ans : (D)
Hints : Vowels: O, L E
No. of Odd place : 4
No of ways =*P, x 4! =576
1. If ™'C,+"'C,>"C,, then n is just greater than integer
(A) 5 B) © © 4 D) 7
Ans : (D)
Hints : »'C, +"'C,>"C,
! !
="C,>C, = AN :>l> ! =n-3>4 =>n>7
4(n-4)! 3!(n-3)! 4 (n-3)
a
12.  Ifin the expansion of (a — 2b)", the sum of the 5th and 6th term is zero, then the value of 5 is
A Ao 4 2(n—4) 5 5
A ® = © = ® 354
Ans : (B)
Hints : (2=2b)" =3 "C, ()" /(=2b)
r=0
t,+t,=0
n n-4 4 n n-5 5 = n—!a"-“ (=2b)* = _n—!(a)"-S (-2b)’
="C,(@)""(-2b)" +" C,(a)" " (-2b)" =0 41— 4)! 51(n—5)!
o 1 e =Tloy) S2-20249
(n—-4) 5 b 5
13. (23" —1) will be divisible by (Vne'N)
(A) 25 B) 8 © _7 O 3
Ans: (C)
Hints : 2" =(8)" =(1+7)'=="C,+"C,7+" C,7* +....+" C, 7"
:>23"—1:7[“CI+“C27+ ............ +"C, 7
- divisible by 7
14.  Sum of the last 30 coeffivients in the expansion of (1 +x)* , when expanded in ascending powers of X is
) 27 ® 2% © 2 ® 2
Ans : (B)
Hints : Total terms = 60
Sum of all the terms 2%
Sum of first 30 terms = > =—=2
15, If (1-x+x*)" =a +ax+...+a, x thenthe valueofa +a,+a,+ ... +a, is
1 1 3" -1 3" +1
A) 3" +— 3" —= C
(A) 3+ ® 3 © = ® =
Ans : (D)
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Hints: x=1

I=a,+a, +a,+a; +........ +a,,
x=-1,3"=a,—-a,+a,—a, +.ueene. +a,,

1+3"=2[a,+a,+a, +.eeenee. +a,,]

1+3"
=a,+a,+a, frn, tay, = ——
16. If o, B be the roots of the quadratic equation x>+ x + 1 = 0 then the equation whose roots are o', 7 is

(A) x*-x+1=0 B) x*-x-1=0 © x*+x-1=0 D) x*+x+1=0
Ans : (D)

Hints : Roots are o, »?

Leta=0,pf=w’

0=, =0

. Equation remains same i.e. x> +x+1=0

17.  The roots of the quadratic equation x> —2./3x —22 =0 are:

(A) imaginry (B) real, rational and equal
(C) real, irrational and unequal (D) real, rational and unequal
Ans: (C)

Hints: x> -2./3-22=0
D=12+(4x22)>0

-+ coeffs are irrational,

- 23 ++/12+88
2
.. Roots are irrational, real, unequl.
18.  The qudratic equation x> + 15 [x| + 14 =0 has

(A) only positive solutions (B) onlymegative solutions
(©) no solution (D) both positive and negative solution
Ans: (C)

Hints : x>+ 15 x|+ 14>0 V x
Hence no solution

4
19. Ifz= - then 7 is (where 7 is complex conjugate of z )
—1i

‘ o
N

(A) 2(1+1) B) (A+1) ©

Ans : (D)

Hints: z =li
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20.

21.

22.

23.

T
If —n<arg(z) < Y then arg zZ—arg(-z) is

) ® On © 3 ® -3

Ans: (A)

Hints : (Zm

if arg(z)=-n+06

= arg(z)=n—-0

arg(-z)=-9

arg(z)—arg(-z)=n—-0—-(-0)=n-0+0=m7

Two dice are tossed once. The probability of getting an even number at the first die or a total of 8 is

(A) » B) 2 © o D) z
36 36 36 36

Ans: ()
Hints : A = getting even no on Ist dice
B = getting sum 8

So|A|=18 [B|=5 [AMB|=3

18+45-3 | 20

So P(AUB) = =—
o FAUB) 36 36

(No option matches)

The probability that at least one of A and B occursi$ 0.6 . IfA and B occur simultaneously with probability 0.3, then P(A")+ P(B")

1S

(A) 09 B) . 0.15 © 11 D) 12
Ans: (O)
Hints: P(AUB)=0.6 P(A)+P(B)=P(AUB)+P(ANB)=0.9
P(ANB)=0.3 P(A") +P(B)=2-0.9=1:1
log, 5xlog,s 27 xlog,, 7
The value of logy, 3 is
2
A) 1 ®B) o6 © 3 D) 3

Ans : (D)

log5x310g3>< log7
Hints : \1og3 2log5 2log7

log3
4log3
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24.

25.

26.

27.

In a right-angled triangle, the sides are a, b and ¢, with ¢ as hypotenuse, and c—b=#1,c+b=#1 . Then the value of

(log,,, a+log, ,a)/(2log,,, axlog, , a) willbe

1
(A) 2 B) -l © 3
Ans : (D)
Hints : c>=a>+b?
= c¢?-b*=a?
loga 4 loga
log(c+b) log(c—b) log a(log(c’ —b%)) _log a’ -1
2logaxloga 2loga loga loga’
log(c+b)log(c—b)

Sum of n terms of the following series 1° +3*+ 53+ 73 +........ is
(A) n*(2n*-1) B) n*(n-1) (©) n*+8n+4
Ans:(A)
Hints: ) (2n-1)’

D {(8n’ =3.4n> +3.2n-1)}

=2n’(n+1)’ —2n(n+1)(2n +1)+3n@+1)—n

=2n* +4n’ +2n”> - 2n[2n” +3n41]+3n’ +3n-n

=2n*+4n’ +2n° —4n’ —6n%=2n+3n’ +3n-n
=2n*-n?
=n?(2n>-1)
G.. M. and H. M. of two numbers are 10 and 8 respectively. The numbers are :
(A) 5,20 B) 4,25 © 2,50
Ans: (A)
Hints : \Jab =10 = ab =100

2ab -3

a+b
atb=25
Soa=5,b=20

Xn+l + n+l
The value of n for which ﬁ is the geometric mean of x and y is
A) n= L B) n= 1 C =1
( 5 B) 5 © n=
Ans: (A)
Xn+l + o n+ n+ n n

Hints: — +§n =Jxy = x" = Sy (" +y")

O |

(D) 2n*+3n?

©O) 1,100
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a+c
28. Ifangles A, B and C are in A.P., then b is equal to
. A-C A-C A-C . A-C
(A) 2sin (B) 2cos > (©) cos > (D) sin >
Ans : (B)
Hints: 2B=A+C
. [A+C A-C
. . 2sin cos .
sin A +sin C 2 2 2sin B A-C A-C
= - = - = cos =2cos
sinB sin B sin B 2 2
cosA cosB 1 b1 T
29. If = =—, ——<A<0,-—<B<0 then value of 2 sinA +4 sinB is
3 4 5 2 2
A) 4 B 2 © 4 ® 0
Ans : (C)
3 . 4
ints : COSA =— SinA =——
Hints : 5 5
cosB=i simB=——
5
=2 _i +4 _é =_§=_
5 5 5
30, The val fcot54°_1_tanZO0 _
’ cvalue ol 136’ cot70® °
A) 0 B 2 © 3 D) 1
Ans : (B)
Hints : cot 54° Jrtan20O _ tan36° | tan20° 4122
S 36 cot70°  tan36°. tan20°
31.  If sin60 + sin40 +sin20 = 0 then the general value of 0 is
A o nmt X B X i = C o 2m1:iE D EZnnﬂ:E
A 7 3 ® 6 © 3 © 5 6
Ans: (A)
Hints : 2sin40 cos20+sin40=0
sin 40 =0 2cos20=-1
40 = 29*—1*0052—7E
=nm cos 20 = 7= 3
nm 21 T
0=— 20=2nmt— — O=nmt—
4 R 3
. A-B+C .
32. InaAABC, 2acslnT is equal to
(A a?+b*-¢? B) ?+a’-b? © pr-a?-¢? D) ¢?-a’-b?
Ans : (B)
: 2ac sin A+—C_B A+C—£—E =2ac sin E—B 2,2 12
Hints : > > AL > =2ac cosB =at+ci-b
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33.  Valueof tan™' (LHJ is

cos?2
i i i i
A) —-1 1-— 2—— ——1
w ® - © 2-3 o
Ans : (B)
. 2
. tan”! sin2—1 — tan”! —(sml—cosl) — tan”! cosl—sinl __T
Hints : cos?2 (cos1—sinl)(cosl+sinl) B cosl+sinl) 4
34.  The straight line 3x+y=9 divides the line segment joining the points (1,3) and (2,7) in the ratio
(A) 3:4externally (B) 3:4internally (C) 4:5internally (D) 5:6externally
Ans : (B)
3+3-9 3
ints ; Ratio =————=— internall
Hints : 6+7-9 4 y
35.  If'the sum of distances from a point P on two mutually perpendicular straight lines is 1 unit, then the locus of P is
(A) aparabola (B) acircle (©) anellipse (D) astraight line
Ans : (D)

Hints: |x|+|y[=1

36.  Thestraightline x +y— 1 =0 meetstheeircle x? +y? —6x—8y =0 atAandB.Then the equation of the circle of which AB is

a diameter is

A) X4y -2y-6=0 MB) X +y’+2y-6=0__ (© 2(x’+y’)+2y=6=0 @) 3(x’+y’)+2y-6=0
Ans: (A)
Hints: x*+y’ —6x -8y +A(x+y-1)=0

A A
Centre=(3—5.4—5j Liconx+y—1=0

3-2 a0, =6
2 2

x> +y2 —-6x—8y+6x+6y—-6=0; x> +y2 -2y—-6=0
37. If t andt, be the parameters of the end points‘ofa focal chord for the parabola y* = 4ax, then which one is true?
t 1
(A) tty =1 B) t, © tyty=-1 D) t+ty=-1
Ans : (C)
Hints: tt =-1 Fact

38.  Sand T are the foci of an ellipse and B is end point of the minor axis. If STB is an equilateral triangle, the eccentricity of the ellipse
is

2
D) 3

1 1
O ® 3 ©

Ans: (C)

b

Hints: —=
ae

2

‘/g; b=\/§ae

2 a? —3a%e?
C =77

1
=l—3e2; 4’ =1 = e=—
a 2
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39. For different values of o , the locus of the point of intersection of the two straight lines \/gx—y—4\/§oc =0 and
\/gocx+(xy—4\/§ =0 1is

2

(A) ahyperbola with eccentricity 2 (B) anellipse with eccentricity 3

19

3
(C) ahyperbola with eccentricity 6 (D) an ellipse with eccentricity 7

Ans: (A)

2 2
D x(2)=3x2-y =48= Y

=1
16 48
. /48+16 —»
16

40. The area of the region bounded by y* = x and y-=[x] is

1 . 1 : 2 .
(A) g sq.unit (B) g Sq.unit (C) 5 sq.unit (D) 1 sq. unit
Ans : (B)
Hints : y2 =X

41. If the displacement, velocity and acceleration of a particle at time, t be X, vand f respectively, then which one is true?

d’t d’t d’t d’t
A f=v?EC fe 3 S f=vi < f=-v—-
(A) 0’ ®) e © 2 D) e
Ans : (B)
&) _)
Hints: 4t _ \dx —_\V =_Ld_v 1
dx dx dx vidt v
2
o v
dx

42.  The displacement x of a particle at time t is given by x = At? + Bt+C where A, B, C are constants and v is velocity of a
particle, then the value of 4Ax—v?is
(A) 4AC+B? (B) 4AC-B? (©) 2AC-B? (D) 2AC+B?
Ans : (B)
Hints : x=At*+Bt+c
v=2At+B = v*=4A?+4AB t + B?
4Ax =4A? +4ABt+4AC
= v’ —4ax=B?-4AC
= 4Ax - v?*=4AC - B?
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43.  For what values of x, the function f(x)=x*—4x” +4x* +40 is monotone decreasing?

(A) 0<x<1 B) 1<x<2 ©) 2<x<3 D) 4<x<5
Ans : (B)
Hints : {'(x)=4x>—12x*+8x=4x (x*—3x+ 2)
=4x(x—1)(x-2)
R I
< T 1 >
-0 1 2
. x is decreasing for xe (1, 2)

(A) k=4 B) k=+4 ©) k=8 D) k=-8
Ans: (A)
dx
Hints : — = 4¢3 - 3kt?
dt
d—V=12t2—6kt att=2
dt
= %—0 48—-12k=0 k=4

45.  The point in the interval [0,27] , whre f(x) = ¢* sinx hasimaximum slope, is

44.  The displacement of a particle at time t isx, where x = t* —kt’ . Ifthe velocity of the particle at time t =2 is minimum, then

@ ® - C b T
) 5 © = ®
Ans : (B)
Hints : {'(x) = e*(sinx + cosx)
17 (x)=e*(sinx + cosx + cosx —sinx) = f"(x)=e*cosx=0
T
Sx=—
2
L. (x4—x3+x2) )
46. The minimum value of f(x)=¢ is
(A) e B) e © 1 O) -1
Ans: (C)
Hints : f(x)= o'+ f/(x)= ox' "+’
X (4)(3 -3x% + 2x) X(4x2 -3x+ 2)
= f(x) is decreasing for x <0, increasing for x>0
- Minimum is at x=0 ~f(0)=¢’ =1
log\/x
47. J. gVx dx is equal to
3x
1 2 2 2 2 1
(A) E(log\/;) +C B) E(log\/;) +C © E(logx)2+C D) E(logx)2+C
Ans:(A)
2
. Znt fn/x
Hints : x — 2 :jf“t 2tdt) @d ‘% ) +c:( i ) e
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Jex z—i]dx ;
48. x % is equal to
X e 2¢X 2¢*
A) —+C ® —5+C © ——+C O —+C
X 2x X X
Ans: (C)
Hints : J.ex 22 dx=2.[e" LN dx=2e +c
X x2 X Xz X
. dx .
49.  The value of the integral J. — s
(e"+e_x)
(A) l(e2"+1)+c ®) l(e*ZX+1)+C ©) —l(e2‘+1)_l+c D) l(ez"—1)+c
2 2 2 4
Ans : (O)
2X
Hints : J-e—dx2 e* =t ; e"dx=dt
(e2"+1)
_IJ’ 2tdt 1 1 ) 4 1 te
TH)T T2 T ) (.2 T 2% 1)
2 (t2+1) 2 (t +1) 2(e +1)
)
sin” X +cosx —1
50. The value of Lt # is
x—0 X
1 1
A 1 (B 5 © >y ® o
Ans : (B)
.2 _ 2 _
Hins : Limsm x+c2:0sx 1=Limcosx cos X=Lim(1 COSXJCOSX
x—0 X x—0 X x—0 X
2sin® = 1
=Lim =
x—0 X 2
= | x4
2
R
1+5x% ¥
51. The value of Lt 3 is
x=0{ 1+3x
. 1 1
(A) e B e © = D) 2
Ans:(A)
! 1[1+5x2 ] Li x
2 \.2 Lim—- - Am
Hints : Lim 1+5X2 BT —eﬁoxz(mxz) =¢?
x=0| 1+3x
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52.  Inwhich of the following functions, Rolle’s theorem is applicable?

(A) f(x)=x|in-2<x<2 B) f(x)=tanxin 0<x<m
© f(x):l+(x—2)§ in1<x<3 D) f(x)=x(x-2)" in0<x<2
Ans: (D)

Hints : (A) f(x) = |x| not differentiable at x =0

Y
(B) f(x)=tanx discontinuous at x = 5

3
(©) f(x)=1+(x—2)2 notdifferentiable atx =2

(D) f(x) =x(x-2)* polynomial -, differentiable Vx € R

Hence Rolle’s theorem is applicable

xf(5) —5f(x)
x—5

(A) 35 B) -35 © 28 (D) 28
Ans : (D)

53. If £f(5)=7 and f'(5)=7 then x]ifs is given by

XM= _ o, 16) _15 COOE 5y~ 5t/(5) = 7 Sxiigg

Hints: Lt
Xx—5 X — 5 Xx—5

54 If y=(1+x)(1+x2)(1+x4)...(1+xzn) then the value of (j_z] ) is

A) 0 B -1 © 1 O 2
Ans : (O)
Hints : T-log & Differentiate

d—y:y{ ! + 2x +} Putx =0

dx 1+x  1+x?
dy _,

dx

, 1-cos(I—cosx) . .
55.  The value of f(0) so that the function f(X) = 2 is continuous everywhere is
X%

A 1 C 1 1
(A) ) ®B) 4 © ¢ D) 3
Ans : (D)

. I—cos(1-cosx)
Hints : le—4
x—0 X
2sin? [)2(]
2sin?| ———=4
2
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56.

57.

58.

59.

61.

J-\ll +cosx dXx is equal to

(A) 2«/§cos§+C B) 2«/5sin§+C © «/Ecos§+C D) \/Esin§+c

Ans : (B)

Hints : J.\/1+cos xdx = \/Ej-cos[%]dx = Zﬁsin(§j+c

The function f(x) = sec[log(x +1+x2 )} is

(A) odd (B) even (©) neither odd nor even (D) constant
Ans : (B)

Hints : f(x)= Sec(fn (X +V1+x° )) =sec (odd function) = even function

-+ sec is an even function

sin | X

lim | is equal to

x—0

A 1 B) 0 (C) positive infinity (D) does not exist
Ans : (D)

sin | X |

Hints : Lim
x—0 X

LHL=-1 RHL=1

Limit does not exist
The co-ordinates of the point on the curve y = x> — 3x + 2 where the tangent is perpendicular to the straight line y = x are

A) 0,2 ® (1,0 © 1.6 D) 2,-2)
Ans : (B)

Hints: y=x?-3x+2

d—y=2x—3=—1:>x=1 atx=1, y=0
dx

- Point is (1, O)

The domain of the function f(x)= [cos™ []_ | x |j is

A) (3.3 B) [3,3] ©  (===3)U(3,) D)  (=e2,=3]U[3,)
Ans : (B)

Hints: f(x)= cos™! [%J

I=Ix]|

—lsTsl =-2-1<-[xK2-1=-3<-|x[K1 =-1<x[<3=>x€[-3,3]

If the line ax + by + ¢ = 0 is a tangent to the curve xy = 4, then

(A) a<0,b>0 B) a<0,b>0 (©) a<0,b<0 (D) a<0,b<0
Ans: (C)
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Hints : Slope of line = —%
=i= s ﬂ=_12: _3=_12:>3=i2>0
X dx X b X b x
a<0, b<0
62. Ifthe normal to the curve y = f{x) at the point (3, 4) make an angle 31/4 with the positive x-axis, then /(3) is
A 1 B 1 C 3 D 3
) ) © -3 © 3
Ans: (A)
d , 1
Hints: — =1 (x), Slope of normal =———, ————=tan—=—1
dx f'(x) f'(3)
'3) =1
. . . d’y dy .
63. The general solution of the different equation 100 o 20&+ y=0 is
X
(A)  y=(c, +c,x)e’ B)  y=(cgFe,x)e™ Oy =(e,+c,x)e® D) y=ce'+ce”
Ans : (C)
Hints : 100p*—20p+1=
10P-1y=0, P= L
( - ) ) 10
y=(c, + CZX)eB
64. Ify”—3y"+2y=0wherey(0)=1,y’(0) =0, then the value of y at x = log, 2 is
(A) 1 B -1 © 2 ®) 0
Ans : (D)
d’y ,dy
ints: ——3—+2y=0
Hints I dx y
m>-3m+2=0, y=Ae*+Be*™
m=1, m=2, y'=Ae*+2Be*
y=0, A+B=1 A+2B=0, A=2, B=-1
y — zex _ e2x
y=0 at x=/n2
65. Thed f the diff ial i X‘1+ﬂ+iﬂz+ld—y3+
. e degree of the differential equation dx 21l dx 3lax )
(A) 3 B) 2 © 1 (D) not defined
Ans: (C)
dy dy
ints: x=e—_ —=log_x
Hints : Ix’ dx g
66. The equation of one of the curves whose slope at any point is equal to y + 2x is
(A) y=2(e"+x-1) B) y=2(e"-x-1) © y=2(e"-x+1) D) y=2(e"+x+1)
Ans : (B)
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(14)



WBJEE - 2010 (Answers & Hints) Mathematics

Hi g +2X Puty+2x= :>£+z—E
mts.dX y uty +2x=z dx Ix

dz dz dz
9= —=z+2 =\|d
dx 2=z, dx = Iz+2 J. X

log(z+2)=x+c¢, log(y+2x+2)=x+c
y+2x+2=x+c, y=2(e*—x—1)

67.  Solution of the differential equation xdy — ydx = 0 represents a
(A) parabola (B) circle ©
Ans : (D)
Hints : x.dy —y.dx=0 = xdy=ydx

dy
y

y=xc

dx
=—=logy=Ilogx+logc
X

/2
68.  The value of the integral J. sin® xdx is
0

4 8
(CVI ® ©

Ans : (O)

Hints: [ = [sin*x dx cosx=f, sindx =dt

S o |3

0 2
_ —J]'(l—tz) dt — J-(j(t4—2t2+1)dt

L,y 24y 1 1.2 3-10+15 8
=—(t") =), +(t), ===——+lFd———=—
5( )0 3( ot (B 5 5 15 15

69. If %{f (x)} =g(x), then .Tf(x)g(x)dx is.equal to
@ S[FO-re] B [fo-£) ©

Ans: (A)
Hints : f(x)= Ig(x)dx

j £(x).g(x)dx = (f(x)£(x))’ - Lb g(x)f(x)dx
1 I

1=f(b)— £°(a) !

I=%(f2(b)—f2(a))

hyperbola

f(b) —f(a)

D)

D)

D)

straight line

O |

%[f(bz) ~f(a’)]
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71.

72.

73.

74.

A) I=1,
Ans : (C)

B 31,=1,

3n T
70. If I, = [ f(cos’ x)dx and I, = [f(cos” x)dx , then
0 0

Hints : [, = 3If(0052 x)dx =3I [ period is 7]
0

/2

The value of 1= f |sinx|dx is

-T/2
A o B) 2
Ans : (B)

3
Hints: [ = 2jsin xdx=2(1)=2
0

I

If [ =|——5, then
£1+x 2

(A) log 2<1<m/4 B)
Ans: (A)

log2>1

K
Hints: x* <x? <X,

T

1+x> &l1+x2 <1+x

1 1 1

2 > T >
1+x = 1+x

1+x?

% > 1> (log(1+x)), g >1>log2

The area enclosed by y=3x—-5,y=0,x=3 andx =5 is

(A) 12 sq. units B)

Ans : (D)

Hints: A = [ (3x —5)dx
=260 5007, =3[25-91-5(5-3)

3
-16-52) = 24-10-14

The area bounded by the parabolas y = 4x% y =

1042
3

(A) ¥ $q. units B)

Ans : (D)

13 squunits

2

9

$q. units

© 1,=31
© -2
© I=n/

1
© 135 sq. units

and the liney =2 is

1542
3

©

sq. units

D)

D)

D)

D)

D)

Sq. units
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Hints : y=4x> ......... (1)

2
V2| 1042 2042
= _T—T\/—,Areaofboundedﬁgure—2A—T\/—
75. The equation of normal of x> +y*—2x +4y—-5=0at(2, 1) is
(A) y=3x-5 B) 2y=3x-4 © y=3x+4 D) y=x+1
Ans: (A)

Hints : 0(1,-2) A(2, 1)

-1 x-2 -1 x-2
SlopeA—>_yz_1=l_2, y_3 =" gy 1S3

y=3x-5

76.  Ifthe three points (3q, 0), (0, 3p) and (1, 1) are collinear then which one is true ?

1

1 11 I 1.3
» St ® [t © St ® St

Ans : (C)
Hints : A(3q,0) B(0,3p) C(11)
Slope=1AC=51og BC

1-0 1-3p_, 1 _13

1-3q 1-0 *1-3q 1
1=(1-3p)(1-3q), 1=1-3q-3p+9pg
11

=3p+3q9=9pq, E+B=3

71.  The equations y = ++/3x, y = 1 are the sides of

(A) anequilateral triangle (B) aright angled triangle (C) anisosceles triangle (D) an obtuse angled triangle
Ans: (A)
Hints : y=tan60°x, y =—tan60°x
y =1, equilateral
78.  The equations of the lines through (1, 1) and making angles of 45° with the line x +y =0 are

(A) x-1=0,x-y=0 B x-y=0,y—1=0
© x+y-2=0,y-1=0 D) x-1=0,y-1=0
Ans : (D)

m =t tan 45 =Dzl
Hints:m=1, y-l=——(x-1), y-1=—"——(x-1
ints:m=1, ¥ anas D Y e 7Y

y=1, x=1
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P Q
79. Inatriangle PQR, ZR =7/2 Iftan (5) and tan (E] are roots of ax> + bx + ¢ = 0, where a # 0, then which one is true ?

(A) c=a+b (B) a=b+c (© b=a+c (D) b=c
Ans: (A)

. P Q n P nnn =
Hints: -~ + —=——-—=———=—
2 2 2 2 2 4 4

_b
p Q A _ -b _
T+==1 =1= =1
tan(z 2] ]

-b=a-c=a+tb=c

sin55° — cos 55°

80. Thevalueof ——————is
sin10
1
RN B) 2 © 1 D) 2
Ans : (D)

sin55—-sin35 2cos45.sin10 -5

Hints: =270 sinl0
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DESCRIPTIVE TYPE QUESTIONS
SUB : MATHEMATICS

1. Prove that the equation cos2x + a sinx = 2a — 7 possesses a solution if 2 <a < 6.
A. = cos2x+asinx=2a—-7

= 2sin’x —asinx +(2a—8)=0

. . . at(a-8) a-4
Since sinx € IR, sinx = 1 =3 , 2 —“1<sinx <1

.. Given equation has solution of 2<a <6.
2. Find the values of x, (-t < x < T, x # 0) satisfying the equation, 81+‘°°S"|+‘°°SZ X — 43
A (8)1+\cosx\+\ccsz\+ ................. L

1
o >—=
. 81 |cos x| :26, 1—|COSX|

1
3. Prove that the centre of the smallest circle passing thyough origin and whose centre liesony =x + 1 is [_555)

A. Letcentre be c(h,h+1),70(0, 0)

r=oc=1/h>+(h+1)> =v/2h*> +2h 1

1Y 1 1
=,2lh+=| += i i h+—-=0,"h=-
( Zj 5 for min radius r, 5=

(_l 1
Centre 27 5

4. Prove by induction that for all ne N, n? + n is an even integer (n > 1)
A. x=1, x>+x=21is an even integer
Let for n =k, k% + k is even
Now forn=k+1,(k+ 12+ (k+1)— (k> +k)
=k?+2k+1+k+1-k*-k =2k+2 which is even integer also k? + k is even integer

Hence (k + 1)? + (k + 1) ia also an even integer
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Hence n® + n is even integer for all ne N.
5. IfA, B are two square matrices such that AB = A and BA = B, then prove that B>=B

A. B?=B.B=(BA)B =B (AB)=B(A)=BA =B (Proved)
6. IfN=n! (neN,n>2), then find T}IILI}O [(log2 N)-l + (log3 N)-l F oo +(log, N)™ J
A lim [logy 2+10gy 3+ mruniennn. +log, n]

= I£im log, (2.3......... n) = limlog!, [+N=n!] = liml=1
—0oo N—oo °

N—oeo

7. Use the formula 1t a 1

x—=0 X

2% -1
=log. a, to compute Xl_t)om

A, lim

2% —1
=01+ x —1

=lim(2x _ljx}(ig}(MH)

x—0 X

= =log, 2x2=log, 4

dy [1-y’
8 If £+ | y2 =0 prove that, x4/1—y? +yy1—-x%*=A whete A is constant
-X

dy -y’
A L=
dx 1-x*
dy dx

= i e T e = sin”' y=—sin' Xsc_ [c is a constant]

=sin'x+sin'y =c¢

=sin™" [X\jl—yz +YV1—X2}=C where Ais a x4/1—y” +yv1—-x* =sinc=A constant
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2
9. Evaluate the following integral J. | xsin7x [dx
-1

2 1 2

A I:“xsinnxldx = J.\xsinnx\dx+'[|x.sinnx\dx
e -1 !

1 2
=2j|xsinnx\dx+j|x.smnx\dx
0 1

1 2
= 2}[ x.smnxdx—'!‘x.smnxdx =21, -1,

[ COSTIX [ COSTIX

IIZIx51nn xdx =—Xx +I—dX
b4 i
0
. 1

COSTIX  SINTX 1

- —X +— = —
i T |, i

. 2
c COSTIX 4 SIn Tt -2 1
IZ=J.xsm1tx dx = —x + =240+ ——
1 T T

S n n

N>
n

Q| w

3 2
=~-— 8o, 2 -1, =—+
T b

10, Tffla)=2.f(a)=1. a(a) = Land g'(a) =2, findthe value of lim S22 ~g@(x)

X—a X=—a

o £@F@) =@ (x)

x—a 1

A.

[using L" Hospital Rule]

= ¢/(@) fla)~ ¢(@) (@)
=)~ D (1)=4+1=5
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