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MATHEMATICS

1. Letd=i+2j—3kandb=1—j+3kandZ=1+2j+ 2k. There is a vector i such that % x @

0. find 25[u|?
A. 560

925
B. —

7
C. 446
D. 330

Answer (B)
Solution:

[uxadl?+ [d-dl* = [ul*ld]?

|B><E|2+0=|ﬁ|2><14

. i ]k
bxé=|1 -1 3

1 2 2
bxé=1(-8) —j(-1) + k(3)

bxé&=—-81+j+3k
|bx | =74
> (V78)" = [ x 14

74

= 25|ul? = X 25

x24+2x+1 .
x2+8x+1

A. (—oo, ~Zuz)

2. Therangeof y =

B. (—x,0]uU Em)

C. (-, )

D. (—oo,—§ U [1,00)
Answer (B)

Solution:

_ x%+42x+1
x2+8x+1

=>x3(y-1)+x(B8y—2)+y—1=0x€R
Ify+1

D=0

54(4y -1 -4y -Dy -1 =0
=>@y-1D)’-@-1)220
SMy-1--D)4y-1+@-1)=0

in the domain of function is :

b

X

N
Cc

and

—
u-

N
a



= By)5y—-2)=0

Yy E (—oo,O]UE,oo)—{l}
fy=1

6x=0=>x=0

&y € (—,0]U E,oo)

3. Ifa, b €I and relation R, is defined as a? — b? € I and relation R, is defined as 2 +% > 0, then:

R; is symmetric but R, is not
R, is symmetric but R; is not
R, and R, are both symmetric
R, and R, are both transitive

Cow>

Answer (A)

Solution:
R, > a?—b%€l
Asa, beZifa?—b?>€Zthenb?*—-a?€Z
Alsoa? —b2€Z&b*—c?€Z=a*—-c*€
~ R, is symmetric as well as transitive.
R2ﬁ2+%>0
Leta=-1and b =10
So, for (a, b)eR2:>2+%>0
Now, for (b,a) € R, = 2+2=2-10<0

2+ Z & R, > R, is NOT symmetric.

xdx . . . . .
4. |If f\/ﬁ = Af(x) + Bg(x) + C where C is constant of integration, then 4 + 2B is equal to:

-1
-2

OO0 w>»

Answer (B)
Solution:

Letx—a(2x+1)+ﬂ

a=3p=-1

f xdx f 2x+1 _ lf dax
x/x2+x+2 VxZ+x+2 VxZ+x+2
—><2\/x2+x+ ——f =dx +C

=m_§m|x+§+m|+c



I =Af(x) +Bg(x)+C
>A=1B=--
~A+2B=0

5 (x/3x2+1+\/3x2—1)6
. lim

= = is equal to:
X500 (x4/x2-1) +(x-/x2-1)

27
27

2

18
6

oo w >

Answer (A)

Solution:
6 6 1 1 6
lim (V3xZ+1+y/3x%-1) . x < 3+t 3_x_2)
= e et e i) (o) |
X
_ (3+B)°
- (1+\/T)6+(1—ﬁ)6
_ B’
=12
= (V3)°
=27

6. Foot of perpendicular from origin to a plane which cuts the coordinate axes at 4, B, C is (2,0,4). Volume of
tetrahedron 0ABC is 144 m3. Which of the following point does not lie on plane?

A. (2,2,4)
B. (0,3,4)
C. (1,1,5)
D. (5,5,1)

Answer (B)
Solution:

Equation of required plane :
2c—2)+aly—a)+4(z—-4)=0
= 2x +ay + 4z = 20 + a?

20+a?

20+a2)
4

A(10+“2—2,0,0), B(o, ,o),c(o,o,

Volume of tetrahedron %[5 p &l =144

1) () (52) <

= (20 + a?)? = 144 x 48q

>a=2
~ equation of plane :2x + 2y + 4z = 24
>x+y+2z=12

(0,3,4) does not lie on the plane.



i-1

7. fz=———=,thenzis:
Sll’lg-l—l.COSE
T .. Y
A. \/E(cosa+ Lsma)
1 51 . . 5m
B. \/—E(COSE+ Lsma)
51 . . 5m
C. \/E(COSE-F lsmE)
1 T . . T
D. E(cos;+ LSll’lE)
Answer (C)
Solution:
i-1

- sinZ+i cos~

6 6
_ -1
T 1,iV3

2tz

_ 2(-1) % (1-iv3)
T (1+iv3) T (1-1v3)

=-(V3-1)+;(V3+1)

2

~Arg (z) = tan™?! (@) = i—:

V3-1
|z| = V2

51 ., .. 5w
z=\/2( — 1n—)
COSlZ+lS 12

8. Given that 8 € [0, 2m], the largest interval of values of 6 which satisfy the inequation

sin"!'sin@ — cos !sinf > 0 is:

O o w »

Answer (A)

Solution:
sin"tsinf — (g —sin™1sin 9) >0
= sin"'sinf > %

1 .
— < <
=>\/__51n0_1

:ESHSE
4 4

N

9. If((pAag)= (vq)A((pAr)= q)is tautology, where r € {p, q, ~p, ~q}, then the number of values of r is

oo w>
B wW N R

Answer (B)



Solution:
(@A) =@ Vv)A(PAT)=q)
> ((~pV~VEV)A(~pV~TVQ)
= (~pvrv(gV~@)A(~pV~rVQq)
>TA(~pV~rvq)
= (~pV~rVvQq)
For the above statements to be tautology
r can be ~p or g
-~ Two values of r is possible.

|axc|
—
a-b

10. If |d| = V31, 4|b| = |¢| = 2, Given that 2(@ x b) = 3(¢ x &@) and angle between b and ¢ is 2?” ;then find

A 3

B. —V3
C. 1
D. -3

Answer (B)

Solution:
2(@xb)=3(Exa)
2(@xb)-3(Exd) =0
2(@xb)+3(@x8) =0
@x(2b+38) =0
= d = A(2b +3¢
= |d)? = 22 (4[B]" + 9182 + 125 - ¢)

231=312=21=+1

7 _,2_1 1 3
bl =1-3=3

- 3

|bx8|=§

lax | |(2b+38) x¢
a-b  (2b+38)-b
ldaxé| V3

7 1 1 1
a-b 2+3x2x2x(—§)
:>|a><fI:_\/§




11. Number of 7 digit odd no’s formed using 7 digits 1, 2, 2, 2, 3, 3, 5 will be:

A. 80
B. 420
C. 240
D. 140

Answer (C)
Solution:

Even number formed

Number of ways = =180

212!
7! 720%7
Total number of ways = — =

312! 12

Odd numbers = 420 — 180
= 240

=420

12. The minimum value of the function f(x) = |x? — x + 1| + [x? — x + 1] where [.] denotes greatest integer
function, is:

[ T S I I B JON)

o0 w »

Answer (A)

Solution:
gx)=x%?—x+1

=x?—2-x-2+:-241
2 4 4

(-2

g(x) attains minimum value when x = §
So f(x) is minimum when x = é

1 3
f(E)=3+0

| w

2 2
13. The foci and eccentricity of a hyperbola = —>-

rectum of the hyperbola is:

=1 are (+4, 0) and /3 respectively. Then the length of latus

A. 8
16
B. %
C. 4
D. 23

Answer (B)



Solution:
ae =4

>a=—
V3

Length of LR= %

_2 20,2
—aa(e 1)

=2a(e?-1)
8
=5B-1
— 16
G
5 6 8
14. If [eBy]l| 6 3 8|=1[000]where (a, B, y) be apointon 2x + 5y + 3z = 5, then 6a + 58 + 9y is equal to:
-1 3 0
A. 20
B. 2
3
C. 21
D. 7
Answer (B)
Solution:

S5a+68—-y=0
6a+36+3y=0

8a+88=0
2a=—-pf& =y

Leta=k, f=—-k y=—k
(a, B, v)lieon2x +5y+3z=5
= 2(k) +5(=k) +3(—k) =5
=>k=—§

Sq=—2> ,3_5 _5
LA Al

25 | 45 _ 20
--60(+5,8+9y——5+?+?—?

9
15. Coefficient of x~° in expansion of (4?" -3 ) is:
Answer (—5040)

Solution:

R ="6(3) " (-5)

9 4 9T 5\" 9—r-=-27r
=T =G (3) (-3) =

For coefficient of x™©:9 —r — 2r = —6

=>r=5

= Coefficient of x=¢ = °C (2)4 (_ E)S

2



9! 44 -5)3
L VRV (=5)
5141 " 5% 25

= —5040

16. Thevalueofsum1-12—-2-32+3-52—-4-724+...415-(29)?%is
Answer (6952)
Solution:

S=1'12—2'32+3-52—4.72+...+15,(29)2
S= Z}liln(Zn —1)2-2%7_,(2n)(4n — 1)?
(4n 4n2 +n)—4Y7_,(16n3 —8n? + n)
[4 5><16 _4x (15)(166)(31) " 15><2(16)] _ [64 y (7>2<8) _ 39 5 [®0S) 7(8)(15) t4x @

(4(14400) 4(1240) + 120) — (64(28)% — 140(32) + 112)
= 52760 — 45808 = 6952

17. Let A = [? Z] be a 2 x 2 matrix such that a, b, ¢, d € {0, 1, 2, 3, 4}. The number of matrices A such that sum of
elements of A is a prime number lying between 2 and 13 is

Answer (204)
Solution:

Asgivena+b+c+d=3o0or50r7orll

fa+b+c+d=3

x3 coefficientin (1 4+ x + x2? + .-+ x*)*

x3 coefficientin (1 —x%)*(1 —x)™*

= #371C, = 6C; =20 [+ x" coefficientin (1 —x)™ = ™71(C]
fa+b+c+d=5

x® coefficientin (1 —x>)*(1—x)™* =1 —-4x°+ )1 —x)"* = 45710, — 440710 = 8¢, —4 =52
fa+b+c+d=7

x7 coefficientin (1 —4x5)*(1—x)* =1 —4x>+--- )1 —x)*

— 4+7—1C7 —4. 4+2—1C2 — 10C7 — 4. 5C2 =80

fa+b+c+d=11

x11 coefficient in in (1 —x5)*(1 —x)™* = (1 — 4x° + 6x19)(1 — x)~*

— 4+11—1C11 —4. 4+6—1C6 +6- 4—+1—1C1
= MC,—-4-°C4+6-4=364—336+24=52
Total matrices = 20 + 52 + 80 + 52 = 204

18, If o Prma % then n? + n + 15 equals

2n1

Answer (45)

Solution:

ant1p _1u
2n-1p 7 21
@n+Di(n-1)! _ 11
n+2)!2n-1)! 21
@2n+1)(2n) _ 11
(n+2)(n+)n 21
2(2n+1)  _ 11
m+1)n+2) 21

= 84n + 42 = 11n? + 33n + 22




= 11n? -51n—20=10

= 11n? -55n+4n—-20=10
=>(1ln+4)(n-5)=0
>n=50rn= —%(not possible)
>n=>5
>n2+n+15=25+5+15=45

19. [ \/ﬁ_ﬁ dx = 16+1250‘/§ then a is equal to
Answer (2)
Solution:
a x a1l 3 1 3
Iy gt = fy |G+ @2 — el 207 + 2 dx

5 3 510
=1 Z(x+0()5—0(§(x+0()5+§JCE]

—
wui

0
5 3 5 5 5
- Qa) - L Qa)i+2ar - 2ai +2a2]

75 55 <
222 222 2 2
+-«a )

Il
RIFr RIr R
—
vl N

5 3 3
7 5
(z_zJ,z)
5 3 3
3 7 5
=2(3-2:-5-22+10)
3
= = (24v2 - 20V2 + 10)
3

_az _ 16+20V2
==(42+10)=—_—

Nlw e~

=a

>a=2



