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1. Let f(x) = log (sinx), (0 <x <m) and g(x) =sin "' (¢™), (x = 0). If ais a positive real number such that a = (fog)'
(o) and b= (fog)(av), then :
# £(x) = log (sinx), (0 < x < 1) T g(x) = sin”! (¢¥), (x = 0) & | A Vb GATHD IR AT o b fe1y
a = (fog)' (o) dATb = (fog)(or) ¥, I :
(1)ac? —ba—a=1 2)ac’ +bat+a=0
3)ac’—ba—a=0 (4) ao? + bo — a =20’
A. 1

sol.  f(x)=In(sinx), g(x)=sin"! (™)
f(g(x)) =In(sin(sin™! %))

=X
= —-o=Db
f(gla))=a
1e.,a=-1

Lat—-batl=-+a?>+1=-a

Solution of Triangle
2. The angles A, B and C of a triangle ABC are in A.P.anda: b=1: /3. Ifc =4 cm, then the area (in sq. cm)
of this triangle is :

T ST ABC & BT A, B C F=R Sl #2d2ma:b=1: /3 2 13R c =4 cm 2, T 9 3 @1 &%l
(@I H) 7

(M % @ 43 (3) 243 ) %
A. 3
sol. A,B,C,areinA.P

= 2B=A+C

- B=2

3
1 :
Area= 5 (4x) sin 60°

_ i

Now cos 60°=

16+x* —3x*
8x
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= 4x =16 -2x>
x =2 (as—4 is rejected)
Hence, area= 2\/5 sq. cm

Determinant
x -6 -1
3. The sum of the real roots of the equation | 2 —3x x—3|=0,isequalto:
-3 2x x+2
x -6 -1
FHERO |2 -3x  x—3|=0, B IRAAD FAl BT ANTHA o :
-3 2x x+2
(1)6 2)0 (3)—4 41
A. 2
x -6 -1
2 -3x x-3|=0
sol.
-3 2x x+2

= X(3x?2—6x—2x>+6x)—6(-3x+9—-2x—4)—(4x —9xA)=0
= X(-5x?)—6(-5x+5)—4x+9x =0

= xX*-7x+6=0

All the roots are real

0
Sum of real roots = 1 =0

Complex Number
T
4. If z and w are two complex numbers such that |zw|= 1 and arg(z) — arg(w) = X then :
L e T
af z TN w I VAT st S € 16 [zw| = 1 Tor arg(z) — arg(w) = 5,??[:
(1) zw =1 2) Zw=i (3) 7% = (4) Zw = —i
2 2

A. 4
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sOl. |ZW| = 1 ...(i)
arg z) w .
o (1)
z Z
. _+T:O = ZW = —-ZW
W W

from (1) zz ww =1

(zw) =1 = Zw=ti
.. T
from (ii) —arg (z ) —argw = B
— -
— arg(zw)=—
2
Hence, zw =—i
Circle
5. The locus of the centes of the circles, which touch the circle, x* + y> = 1 externally, also touch the y-axis and lie

in the first quadrant, is :
U i, S g x2 + y? = 1 DI 91ed TR R &, y-31& Bl A TR B © qAT UM IgATe H Rerd &, & sl Bl
fagur 2 ;
(1) y=v1+2x,x20 (2) x=41+4y,y20 (3) x=4/1+2y,y20 (4) y=+1+4x,x>0
A. 1

sol.  Letcentre of required circle is (h, k).
~00'=r+r

i
N

= h*>+k*>=1+h
h*+k*=1+h’+2h
k*=1+2h

Locusis y =+1+2x

Sequence & Progression

6 - 1+13+23+13+23+33+ +13+23+33+...+153 1 14243+, +19)] lt
. m - 1 .
esu 142  1+2+43 1+243+..415 2 s equatto
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P+2° 1P+2°+3° P+2°+3+..415 1
AT 1+~ +3+...+ T2 3 +5——(1+2+3+...+15)@%&%‘:
1+2 1+2+3 1+2+3+...+15 2
(1) 1860 (2) 620 (3) 660 (4) 1240
A. 2
3 3 3 3 3
sol. S:1+1 2 +l T2 43 +....15 terms
1+2 1+2+3
n’(n+1)°
B P+2°+.n° 3 4 _n(n+1)
" 142+4.n n(n+1) 2
2
15 15
S:l zn2+zn :l 15(16)(31)+15(16) _ 680
2 n=1 n=1 2 6 2

= 680—%@ =680-60=620

Binomial Theorem
7. The smallest natural number n, such that the coefficient of x in the expansion of (xz + L}j is"C,,,is:
X
Ig ATH WTezd A& n, foraas forg (xz +L3) @ TR H X BT M6 "'C,, 8, B :
X

(1)58 (2)35 (3)38 (4)23

A. 3
1 n
sol. (Xz + —3j
X
1 r

Generalterm T ="C (x*)"* (Fj

nC . X2n—5r

for coefficiant of x, 2n—5r=1

Given "C ="C,,

r=23 or n—r=23

= n=58 or n=238

Minimum value isn =238
Statistics
8. If' both the mean and the standard deviation of 50 observations x , x,, .... X, are equal to 16, then the mean of

(x,—4), (x,—4), ... (x,,—4)’is:
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IS 50 VETom X, X,,, ... X, b1 HIE FAT AHD e 91 16 €, 1 (X, — 4), (X, — 4P, ... (X, — 4) DIAET &

(1) 380 (2) 480 (3) 400 (4) 525
A. 3
X, + X, . Xy
=16
sol. 50
X7+ X5+ X

2

(x, —4)2 +(x, —4)2 +o(Xgo —4)

Required mean=
50

16 (100)+4%(50) - 8(16x 50)
50
= 16%(2) + 16 — 8(16) = 400

Indefinite Integration
9. If J. x’e X dx = g(x) e +c , Where c is a constant of integration, then g(—1) is equal to :

afe Ixse‘xzdx =g(x)e ™ +c ¥, TE ¢ TP FHIEET 3R 2, AT g(—1) WRR E ;

1 5
(H-1 (2) ) 3)1 4) )
A. 4
sol. I= Ixs.e'xzdx
Put—=x*=t — 2xdx =dt
2t B
- J‘t e dt __1

2 2 e' (" =2t+2)+c

g(x)= %l(x“ +2x% + 2)
-5
g-D=">

Sequence & Progression

1
10. Leta, b and ¢ be in GP. with common ratior, whereaz0and 0 <r< 5 If 3a, 7b and 15c¢ are the first three

terms of an A.P., then the 4" term of this A.P. is :
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- . 1
AT a, b AT ¢ TOTRR 161 4 & [T Arasr U r 5, Sefa = 0 AR 0 <r < 5%|aﬁ3a, 7b T 15¢ U FHR

& B U U US B, T 399 FHOR H] BT AR IS &

2 7
(1) 32 (2)a 3) 32 (4) 5a
A. 2
sol. Letb=ar, ¢ = ar’

AP : 3a, 7ar, 15ar?
l4ar = 3a + 15ar?
= 15r*=14r+3=0

1 3
= r=gorr=g rejected

Fourth term = 15ar? + 7ar — 3a
=a(15r*+ 7r-3)

:a(g+z—3j
9 3

=a

Area Under Curve
11. The area (in sq. units) of the region bounded by the curves y=2*and y = [x + 1|, in the first quadrant is :
IHiy =22 TAy = |x + 1| §RT Yo =qgerter § uRag &3 &1 &% (I shsdi §) B

3__1 1 3 3
(D3 og 2 @ 3 (3)log,2+7 @ 3
A. 1
\7 /(1/ 2)
(0,1)
sol. < =
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3D

x—1 +1 z
12. A perpendicular is drawn from a point on the line BN = y_—l = 1 to the plane x +y +z =13 such that the foot

of the perpendicular Q also lies on the plane x —y +z= 3. Then the co-ordinates of Q are :

x-1 y+1 z

NGl 3 _—1=Tzﬁwﬁ§®Wx+y+z=3mewwwwﬁﬁswﬂc&slqlc;Q,HHclc»i
X—y+z=3WRNRYAZ, ATQ & =N  :
A. 2

A=1MN

sol. <1,1,1>

d.r's of normal to
x+y+z=3

Let Q be (a, B, y)
a+B+y=3..01)

a—B+y=3..341)
T~ oa+y=3and =0
Equating DR’s of PQ :
o-2A-1 A+l 3-a-2A

1 1 1
= a=3A+2,y=2A+1
Substituting in equation (i) we get
= 5A+3=3

A=0

Pointis Q(2, 0, 1)

Tangent & Normal

13. Ifthe tangent to the curve y = , X €R, (x £+/3 ) ,atapoint (o, B) # (0, 0) on it is parallel to the line

X
x* -3
2x+6y—11=0, then:

A amy = XZX_3,X e R, (x#£/3) @ 7w g (o, B) # (0, 0) T i weh v, Y 2x + 6y — 11 =0

P TR E, al:
(1) |6a+ 2B| =19 (2) 2a+ 6P| =19 3) |6a+2B|=9 (4) Ra+ 6| =11
A. 1

I X
sol. y=
x2=3
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ﬂ_ (x*=3)—x(2x) B -x*-3
dx  (x*-3)° (x*-3)

dy| _ —a’-3 1
dx (@p) ((12 —3)2 3
3(?+3)= (> - 3) (1)
ie.0?2=9
o ) o o
= >a -3=—=—=06
AISO, B a2 _3 B B

1
:>(X:i3,B:iE

Which satisfies |[6a + 23| =19

Differential Equation

d
14. Let y=y(x) be the solution of the differential equation, —Z +ytanx =2x +x*tanx, X € (— g , gj , such that

y(0)=1.Then:

d
11Fﬂy=y(x),Gﬂ‘clﬂrﬂ?ﬁl’cb_\fUT%ertanx=2x+xz‘[anx,xe(— , j,ﬁ’sfl%y(O)=l%,W8?%,ﬂ?:

Ir
272

(g ek

or(3)r(5)-2 @35

A. 4
sol. ﬂ+ytanx=2x+x2tanx
dx

P =tanx, Q=2x +x’tan x

I tan xdx

LF.=¢ =" o secx |

y(secx) = I (2 x+ x’tanx) secxdx
= Ixz tan x sec xdx + J.2x sec xdx

=x’secx —IZX secx dx +J.2x sec xdx

=x%secx + ¢
Asy(0)=1,c=1
. y=x>+cosx
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2

Atx=Z y=[Z S

4 4 16 2

35
(3o

Sequence & Progression

15. Leta,a,a,....bean A.P.witha = 2. Then the common difference of this A.P., which maximises the product
a a,a,is:
A a,, a,, 4, ..... TP THFR 361 & o a, = 2 &, T 39 TR 231 Bl I8 AGA<R il U a, a, a, Pl
ANfAHTH FRATE, B :
(1) 2 (2) : 3) 2 4) o
3 5 2 5
A. 1

sol. a+5d=2
LetA=a a, a, =a(a+3d)a+4d)
=a(2-2d)2-4d)
A=(2-5d)4-6d+2d
o
dd
(2 —5d)(-6 +4d) + (4 —6d +2d*)(-5)=0
= 15d°-34d+16=0

_82
5’3
For d 2 dzA<0
or d=—,
37 dd?
Henced;%
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3D
: 1 2
16. ]fmemmw2x—y+2z+3=Oh%ﬂwdwmmmsgamfgummﬁnmﬂmpbn%4x—2y+4z+k=0mw
2x —y+ 2z + p =0, respecitvely, then the maximum value of A + p is equal to :
: o 1
aﬁwzx—y+2z+3=OﬁW4x—2y+4z+x=Oaa12x—y+2z+M=0®§ﬁmm:g LRI
2 o«
3 THEATE, AN + BT IRVHTA A
()13 (2) 15 3)5 49
A. 1
sol. P :2x-y+2z+3=0
X—O
Pf2x—y+2z+5—
P :2x—y+2z+p=0
3~
_L 2l :>3—&—1
Given 3 /o >
Rmax =8
2 -3
—== =5
AISO, 3 \/5 M inax
(A+p) =13
Limit
x*—ax+b
17. Ian————T——Ziﬂwna+bmemmHo:
x—1 X —
x> —ax+b
aﬁllm—IZS%,aa+bW%—
x—1 X —
(D)5 (2)4 31 -7
A. 4
2
sol. limX_—ax+b 4
x—1 x—1

As limit is finite, 1 —a+b=0

= hmzx_a=5 (gﬁmnj
1 0

x—1

1e.,2—a=>5

or a=-3
b=-4
atb=-3-4=-7
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Quadratic Equation

18.

sol.

The number of real roots of the equation 5 +[2* — 1| =2%(2*—2) is:
FHBIOT S + 25 — 1] = 252* — 2) B IRAAD Hell B AR

(1)4 2)2 3)1 43
3

Let2*—1=t
S5+t|=@t+1)(t-1)
= [t|=t-6

Fort>0,?-t—-6=0

1e., t=3 or—2 (rejected)

Fort<0,?+t—-6=0

1.e.,t=—3 or 2 (both rejected)

L 2x—1=3

= x=2

Straight Line

19.

sol.

P&C
20.

Lines are drawn parallel to the line 4x — 3y +2 =0, at a distance % from the origin. Then which one of the
following points lies on any of these lines ?

YT dx — 3y + 2 = 0 B <R YTt ) T e ¥ %ﬁzgwgaﬁﬁwﬁmﬁa—wwﬁgsﬁ
3 oY Yam wR ey 87

G el el el
M3 @173 G793 W79 73

3
Let straight line be 4x — 3y +a=0

3

Given g =

a

5

= a=213
Lineis4x—3y+3=0o0r4x—-3y—-3=0

12

Clearly (_Z’Ej satisfies4x—3y+3=0

Suppose that 20 pillars of the same height have been erected along the boundary of a circular stadium. If the
top of each pillar has been connected by beams with the top of all its nonadjacent pillars, then the total number

of beamsis:
AT T gl CfST| 1 WM R U 81 $a18 & 20 @™ s {6y Y 2 | It ude w1 & R &1 9+l sRier=
G®l & RRERT 9 BT (beams) §RT SITST 11 7, A1 U1 HISAT Bl el G ©
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(1)210 (2) 180 (3)170 (4) 190
A. 3
sol.  Required number of beams =>°C, - 20
=190-20=170
Tangent & Normal
21. A spherical iron ball of radius 10 cm is coated with a layer of ice of uniform thickness that melts at a rate of
50 cm?/min. When the thickness of the ice is 5 cm, then the rate at which the thickness (in cm/min) of the ice
decreases, is :
10 cm 3501 31 A1g @1 TS MeATHR & & FRI AR FHH HICTS $1 9% Bl 78 Fe18 T8 &, 91 50 cm’/min B R H
el T8 8 | 519 9% DI AICTS 5 cm &, T4 9% &I ACIE & °er &l &% (cm/min) ¥, B :
(1) > 2) - A3) - “4) —
67 36m On 18n
A. 4
dv,
sol. ﬁ =50
T
A =§n(10+r)3 —§n(10)3
(il—\t/=§n3(10+r)2%
=4n(10+1)’ %
Atr=5,50= 4n(225)$
dt
dr 50
dt 4m(225)
1 .
= Ecm / min
Probability
22. Minimum number of times a fair coin must be tossed so that the probability of getting at least one head is more
than 99% s :
U <A1 e Pl AT fha=1l IR BTl fdh B9 A HH Yo 2 311 D1 U1t 99% 4 31 812
(1)8 (2)6 (3)5 47
A. 4
sol. 1- (lJn Sl
2 100
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' 1

— <_

3) <%
nx7
Minimum valueis 7.

Hyperbola
23. If 5x +9 =0 is the directrix of the hyperbola 16x*>— 9y? = 144, then its corresponding focus is :
IS JfcroRaera 16x2 — 9y? = 144 @1 3 (directrix) 5x + 9 = 0 &, A SAGT WA AIMHD S o :

5 5
() (g,OJ @) (—;ﬁj (3)(5,0) (4)(5,0)

A. 3
sol.  16x?—9y*=144

2 2
X
ie. N A

9 16
Focus S'(-ae, 0)

A
—2]
b

W

-9
X=—
5
a=3,b=4
“T T 9

Determinant
24, Let A be areal number for which the system of linear equations
xty+z=6

4x +Ay—Az=A—-2

3x+2y—-4z=-5

has infinitely many solutions. Then A is a root of the quadratic equation :
A A T U1 aR<Ide |1 & foraas forg YRass FHasor fFam
X+ty+tz=6

4x +Ay—Az=A-2

3x+2y—4z=-5
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@ 31 81 &, A1 A o fgend afia~u #1udh gei 8, a8 8

()A2+30—4=0 ()W2=A-6=0 ()M +A-6=0 (4)A\>—31—4=0
A. 2
sol. A=A =A=A,=0

111

A=l4 0 —A|=0
32 4
0 0 1

= [-n 2 A=0 _, _,
1 6 -4
6 1 1

A=-2 a0 =0 o
5 2 4
16 1

A=l A2 =0 s
3 5 4
11 6

A= A A=2=00 =3
32 -5

". For A =3, infinitely many solutions is obtained.

Definite Integration

n/3
25.  Theintegral I sec”’x cosec”’x dxisequalto:
n/6

/3

THTD J. sec?’x cosec*’x dx NN B :
/6

(1) 376 _ 35/6 ) 353 _ 313 (3) 356 _ 3273 4) 343 _ 313
A. 1

/3
2 4
sol. 1= J. secé X.COS ech dx
/6

w3 1.dx

—_—
/6 cosA x.siné X
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=1 dx B ™ sec? xdx
/6 COS” X. tan% X /6 tan% X
Lettanx =t
3 [t% Tg
3 1
i= | t Adt = /5
! _
NE)
=-3 37% _1
376
=3 (3% 3 %)
_ 3 3%
Parabola

26. Ifthe line ax +y = ¢, touches both the curves x>+ y*=1 and y* = 42x ,then|c|is equal to :
IR ax +y=c, AT ABI x>+ y2 = 1 FATy? = 442x , BT W A B, AT [ R D :

1 1
75 2)5 (3)2 COING
A. 4

sol.  Tangenton y* = 4/2x is yt=x+ J2t?
As itis tangent on circle also,

V2t
VI+t?

2tt=1+t1e. t?=1

=1

Equationis +y = x + 2
Hence|c|= 2

Ellipse

27. The tangent and normal to the ellipse 3x*+ 5y> =32 at the point P(2, 2) meet the xaxis at Q and R, respectively.
Then the area (in sq. units) of the triangle PQR is :
reiga 3x2 + 5y? =32 & fag P(2, 2) TR Wil TS T2 ¥ qen1 31f¥er, x—-31&f 1 el Q 9o R R died 8, I
3yt PQR &1 &5thdl (a7 g1l H) o
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;16 )1 3 N
(1) 5 )5 (3) T3 ) T3
A. 4
3x>  5y°
. F + =1
RV RNV
Tangent atPis

S~

32)x 52y _,
32 32

3_X+5_y:1
16 16

_(16
Qz(s’oj

Vector

28. The distance of the point having position vector —i+ 23 +6k fromthe straight line passing through the point
(2,3,—4) and parallel to the vector, 61 +3j— 4k is
U famg et Rerfay wfeer —i+2j+ 6k 2, B v wRel ¥, Sl fawg (2, 3, —4) ¥ Lbx el & qon |
6i+3j—4k & TR, AL :
(1)7 2) 43 (3)6 4) 2413
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A. 1

x-2 y-3 z+4

sol.  EquationofIis

6 3 —4
P (_1 ’ 2t 6)
i€ - t >
(2, 3,-4) M <, 3, 4>

(6L +2,3A+3,-4)-4)
Let M (6A +2, 3L +3,—4A—4)
DR’s of PMis<6A+3,31+ 1,41 —-10>
= (6L +3)6)+(BA+1)(3)+ (4L -10)(-4)=0
= A=-1
i.e.M = (4,0, 0)

PM={9+4+36=7

ITF

29. If cos'x — cos*lg =a,where—1<x<1,-2<y<2,x< %, then for all x, y, 4x? — 4xy cos + y? is equal
to:
If¢ cos'x — cos*% =q,o@—1<x<1,2<y<2,x< % g, AA X, y, B oIy, 4x2 — 4xy cos + y? TWAR
g
(1) 2 sin’a. (2) 4 sin’a.— 2x?y? (3) 4 sin*a + 2x%y? (4) 4 sin*al

A. 4

sol. cos x—cos™ % =a

2 4

E+V1—X2\/4—y2
2 2

= xy++1-x4-y> =2cosa

(xy—2cosa)’=(1-x2) (4—vy%

x%y? + 4cos’a — 4xycosa = 4 — y* — 4x? + x%y?
4x? — 4xycosa + y? = 4sin’a,

2
— cos’ [ﬁ+\/l—x2. l—y—Jzoc

=Cosa
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Mathematical Reasoning
30. The negation of the Boolean expression~s v (~1 A s)isequivalentto :
FAAAB~S v (~T A s) B e 711 9 9§ fbd & qAged =7

()sAr 2)r B)~s A ~r 4)svr
A. 1

sol. ~s Vv (~r AS)
=(~s VvV ~1) A (~s V 5)
= (~s v ~1)(".” (~s Vv s)istautology)
=~(S AT)
Hence its negationiss A t
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