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PART : MATHEMATICS
= In[x )
1. Evaluaie [— X
H n(x J+In(484 — 44x + x=)
(1) 10 (2)20 (3)5 (4)0
Ans. (3)
16 A
Sol. 1= In(x")

In(x2) +In{484 — 4dx + x°)

-

= [,
ém( 2) 4 In[22-x)?

Q\nx x
2\nx +2In{22 - x)

- w'—1

Inx .
Inx +In(22 —x)

[ (i

[

|ﬂ(22 x)

BN (1
\n (22 -x)+Inx @
By addlng (i) & (ii)
21= {dx — 5 =iy
=5
2. The value of Z{PC‘ ) is equal to
(1) 3°Cen (2) Cz0 (3) (*0C10)® (4) *°C1s
Ans. (2)
20, 20 A
Sol ) e B s ooy WL e
k=0 k=0
3. Let two points are A(0.6) and B{2t, 0) and M is the mid paint of A & B . If perpendicular bisector of A & B
cuts the y-axis at point C then the locus of mid point of MC is
1)x2=3(2-y) (22x*=3(3—y) (3)2x*=3(2—-y) (4)3x°=2(3—y)
Ans. (2)

Sol.  A(0.8) and B{2t,0)
M is mid point of AB = M= (t. 3)
perpendicular bisector of A and B is
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t .
y—3= 3 (x—1)

{ 12

Pmee meile et el fbmm it A



I Y XIS PUITIL UL INIBTSECION. ) U‘J_E ;

Let mid point of MC is (h.k)

[ ]
= (hk) = |
\ !
2h=tand ﬁ =3-k
3 6
= 4h* = 6(3 —k)

Locus of (h,k) is 2x*=3 (3 —y)

— —4 —4
= =@ =]
B T - o
Sol. y= lim1+— 1+—= | pl+= |
nod 2 ) I I

n —] I.2
Iny = lim Y —r \r|1+—‘
y n»v;ng | n?

Put L:x
n
1
Iny=j—4><|n(1—x")dx 1+x2=1:2xdx=dt
0
2
=-2J'|mdt
1
=—2(tint -t
=—22n2-2+1)
- —2(2In2-1)
1
ny=Iln—+2
T
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5. If (sin-'x)* —{cos—'x)* = a, then the value of (2x*-1) is:
S a a ) f4a
(1) an‘2—| 4] cos{g—: (4) cméd—f
Ans. (1)
Sol. (sin~'x)? —{cos'%)? = a

= (sin'x + cos™' x) (sin-'x—cos~' x) =a

= =(sin'x—cos'xi=a
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= 2cos57'x =

3 =
2 =

22

= cos™' (2x* -1
\2 =)

3 (7 a )
=2x2—1=cos |ET_2T:

= 2x*—1 =sin |
\m

6. %x“+ .= then the value of k is
+mil=x) (@) "; ":+ mi+x) (3) 1+x+mn{i=x) (40
Ans,
¢ \ ¢ \ I
Sol. k=|2—lfx2—| ——1fx3+f2—1!x"— .......
TS s T a)

(w2
k:z[x2+x3+x4+,,,]—|%—3 i

2 2
K= 2x l+x—x

+ fn{1—x)
. __ |



2
7. Lets an ellipse E : X—E— 4},' = =1 If minimum area between the tangents of an ellipse and the co-
a2

ordinates axis is kab then the value of K is
(1)1 22 (3)4 4)8
Ans. (2)
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Sol. Equation of tangent at P(bcos#,2asing) is

(0,2acosech)
\ B

.-——5-\ Dibanmnil Baninm
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(0.0) {bsech,0)

xcosb b ysinf 1
b 2a
A{bsect.0) , B(0.2acosect)

Area of triangle OAB = %x bsec 8 < 2acosecH

__a _ 2ab
cosBsnB  sn20
A = 2ab (cosec26)

Amin = 2ab
Sok=2
2+4+6+8+. 4 - -
et I _ o 3, ] i
8. If FTEI9 P B30 2 then the value of y =loggx +logy x? +loggx®+............ is
(1) 4 (2) 6 39 (4) 12
Ans. (3)
o] 2{_1—2+3— .......... +y) _4
1+2+3+....+y) loggx
=logix=6 = x=10° teeceerd )

Now

= = x6=9
3

9. If wand j are the roots of the equation x® + bx + ¢ = 0, then the value of

e - —2(x2 +bx +c) .

im = is

*h {x=p)”

(1) 4(b° - 4c) (2) 2(b? - 2c) (3) 2(b® - 4c) (4) 2(b° + 4c)
Ans. (3}
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Sol. lim

2 (x—p)?

- gluth _q_ 2 _a+h)h
= i

hsil hE

(2(i—c+h) s

- ”m[1+2([$7r1+h]h+.... 1-2h(f—a+h) = i 21 _

R0 [t e

= 2(fp—a)?=2(b- 4c)

10. A 20 m length wire is cut into 2 pieces. One piece is used to make a square and other piece is used to



make a regular hexagon. The length of side of hexagon so that sum of areas of square and hexagon is
minimum will be:

" 4043 2 10 - @ 4043
3-2/3 3+2/3 S 3-2y3 3+2/3
Ans. (2)
Sol. Let 2 pieces are x and 20-x

x/4 a
x/4 l:l i g 2 6a=20-x
e 4 a=20-x
x4 3 6
£l

X
A f A= —
rea of square A 6

V3 .

Area of hexagon Az = 6 XTE_
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Sum of both area = A = Ay + Az

x2 43 ;
A= — +—(20-xP

16 " 24 20
dA x 43 3x— 4043 + 24/3x
S T e, S, S
dx 8 12 24
da 40¥3 40

-2 _asol2-V3)
v3+2

0= x= =
dx 3+2V3

&PA 3423

0
dx? 24
So area will be minimum, when x = 40 (2— J3 )
So side of hexagon = %2_"33
_10-40+-2043 _ [20/3-30) 10f2/3-3)] 10
B 3 c3 3 2Ja+a
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11. If point (x, y) satisfy the relation x* + 4y* — dx + 3 = 0, then
. =[] . )
(1) xe[1, 3] ; ye ’V—E‘al (2) xe[1, 3] ; ye[1. 3]
(3)x=[1. 3] ; 11] (4) xe[-2, 2] ; ye[-1,1]
[1, o Y E | ot el-2, yel-
) 30y 22| ] ¥
Ans. (3)
Sol. (x-2P+4y*=1
2
(x—2)2 + Y_:1
174

Hence —1=x—-2<1 and —1=2y<1
1

1
1<x<3 and ——<y<—
> Y

2
15 Let 1, 2,3, ......., n are n variates having variance 14, then value of 'n' is equal to
Ans. 13
P+2°+3 +...... +n° (14248 +..... i)
Sol.  Variance = —| { ) l
n n J
ja-n0+NEN+Y) (0 |1‘]2
6n L 2 )
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168 = (n+ 1) (n—1)

=n? =169
=n=13
z—i :
13. If - =R and z = C, then the correct statement is :
z+
(1) z is straight line in argand plane (2) z has only 1 value
(3) z has only 2 values (4) z is circle in argand plane
Ans. (1)

Sol. arg|’zz—2ii\| =0 or=m
\z+2i)

= z lies on y-axis

(0, 1)

(0,-2)
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14. The distance of point (2,1, —3) parallel to the vector |:2\‘+ 3]— SE) fromthe plane2x +y+z +8=01is :
Ans. 70
Sol.

2i+3]—6k \

Equation of line AB

x=2 _Neali=E O,
2 3 -6

LetB (2h +2, 3L + 1, — 61— 3)

B satisfy plane2x +y +z+8=10
22 +2) + (3L +1)-6L.-3+8=0
h=-10

1

ik =alan_1| 2x+1 x+1 |

.i+52—|+C then value of +b | is equal to
V3 ) U2 xet) \ /

=

[xg—x+1

Ans.  07.00

Sol. Ji‘ dx

8 2 8 ri+cos26
—= |cos“Bdil =—= | ———d#b
sJEJ SJ'E-[ 2
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2x+1
Ja
M [
L v3 )
i,_tan"i 2x+1'| e
3 U3 ) 3703 +x+1)
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(1) g—~r (2) po-~r (3) fallacy (4) tautology
Ans. (4)

Sol.  {(pr(p—a)alg—r)]—r
= {(pA(~pva)alg—=n}—r
= {loan~D)v (DAaal) ala—) —r



(fviprg al@—=n}—r
(Prghr(~qvr)}—>r
paga~gvipagan}—r
(fvipag)an) —r
{pag)ar}—>r

= ~([paqar)vr

= (~(pagv~rvr=t

17.  InaaaBcii SRA_SnC—A)

snB sinB-C)

(1) b2, a c2arein A.P. (2) a2 c2, b2arein A.P.

(3) a?-b? b?-c? c2—a? arein G.P. (4) a2 b2 carein G.P.
Ans. (2}
Sol. JnA_sinG-A)_ sinB+0C) sinG—A) _ gop_ gineg = sinC — sin?A

sinB  sinB-C) sinfA+C) sin(B—C)

= sin®A, sin®C, sin®B are in A.P. = a’c’bfarein AP
18. Equation of curve passes through point (2, —2) satistying differential equation y + x% =x7is:

%

(1) x®—3xy=-20 (2) x*+3xy=20 (3) 3xy—x*=10 (4) x*—3xy=20

Ans. (4)
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So complete solution

yx = [x%dx
3

Xy = 2 tc

=

Passes through point (2, -2)

—4=§+c
3
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x _20
-~ ENE
So 3xy =x°-20
x3—3xy =20

19. Given matrix A= L 21 . If A(A® + 31) = 21 (where I be a unit matrix), then the possible value of x is
x -1l

1 1
U= 2]l 3)1 4)2
0= B (3) (4)

Ans. (2)

Sol. A%3AI=21
At=21-3A
[A-rl=0

lo-» 2 J_G
x| —1-a

= h+12-2x=0

A+ A-2x1=0

AP=2x1-A

At = A%+ dx®l - 2(2xA)

A= 2x1— A+ dx* 1 —dxA
= (2x+4x3) 1- A (1+4x)

4x+1=3

dx=2

X

esonance Eduventures Limited | Toll-Free 1500-258-5555 | (0)744 2777777, 2777700 | contaci@resonance
. . . .1 1
face outcome is % —x and the probability of each remaining outcome is - The die is thrown again for 2
_ =13
times and the probability of getting the sum 7 is % Then value of x is:-

1 1 1
)= ( | — (4) =
(1) 3 (2) (3) 5 (4) 3

=

Ans. (1)
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1 1
Sel. P = 8+x,PE =g %

302RJ2007PLCO24029

P(sum =7) = 2P(6,1) + 2P(5.2) + 2P(43)

- v N o R e
7\2—1+xrl—xl+2!l|—2‘ll=ﬁ 42‘L—x2——j———1!=ﬁ
\ A6 ) |6/ \6) 96 |36 36 36) 96
sofEncal JS S haesiads e .
12 ) 9% 6 96 96 32
2 1 1
XS =— =K==
64 8

21. Let E:i.+5]+ulﬂ< . é:i—SiﬂiF: 6:?—2]+3E and

éxq =5J§. If A is perpendicular to B then

—2
the maximum value of |A| is
Ans. 90
Sol. A-B-0
1+15+afi=0
af=-16 .l (1)

i
BxC =l f
h

j
2
= 9+ 28— 3 —p)~k(=2-3)
é»qz 75

fo.no¥® (2 0¥ .08 7E
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—p=-24
for f=-2, =8 andfor f=—4,a=4

,a=8

for maximum value of I

Therefore maximum value of ‘this 1+25+64=90

2. A tangent and normal are drawn at the point P(2, —4) of parabola y* = 8x which cut the directrix at points
A and B respectively. A given point Q (a, b) is used to form a square AQBP. Then find the value of
2a + b].

Ans. 16

Sol. Tangent at (2, -4) is—4y =4 (x + 2}
=x+y+2=0 R—
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This solution was

Normal to the parabola at (2, —4) is
= x-y=86 — 2)
Equation of directrix of parabola is x = -2 ceeeeen(3)
= A=(-20) and B=(-2-8)
Coordinates of Q(a,b) and P(2,—4) are given
and AQBP is a square
= mid point of AB = mid point of PQ
= (o-4)-[2r2b-4)
2 2}
= a=—6b=—4
2a+b=-16

23. LetA=fx:|x—2/>1};B={x:vx2-3 >1}and C = {x : [x — 4| = 2}. If the number of integral values in
(A~ B~ GC) nZ (where Z is set of integers) is k, then the value of k is
(17 (2)8 (3)9 4) 6
Ans. (2)
Sol. A=x-2|=1
A=xe(—,1) (8 =)
setB= Jﬂ >1
B=xe(—=,-2) v (2, =)
setC=x—4|22
C=xe (=, 2lu][6x)
ARBAC = (—=,-2) U [6, =)
(AnBnC)'=[-2,6)

(AnBAC)NZ =[-2. 6)

A -m-/,u_-=2 A 4Nn40a40




24, A 5 digit number is formed by using the digits {1.2.3.4,5.6}. Find the total number of such numbers

which are divisible by 55.

()9 (2)10 (3) 11 (4) 12
Ans. (4)
Sol. A five digit number abede is divisibleby 5=e=5

Now number abed5 is divisible by 11 ifi.

(a + ¢ +5) — (b + d)| is divisible by 11

Case- | (a,c)= (6. 4) and (b. d) = (1., 3) = 4 ways

Case- Il (a. c)= (6, 3) and (b, d) = (1, 2) = 4 ways

Case- lll (a, c)= (2, 3) and (b, d) = (6. 4) = 4 ways

Total possible numbers are 12

1 1 2
25. If y* +y* = 2% be a curve satisfying the differential equation :4),{1)(: —1)+]ix%¥ +ay =0 then
b X

ordered pair (w, i) is :

(1} (16,1} (2) ~18, 1) (3) (4,-1) (4) (4, 1)
Ans. (2}

1 1

Sol. y4
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Now,
=
— 42
Again Diff. B SY. X _dv_, v
dx X2 _1dx dx
2_o8y dy_,f= (0¥
g1 +x=L=dx?-1=L-16
(x }d:‘(2 X'dx v X 3 Y
a=—16,F=1
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