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1. If matrix P = _1 {1} , then the matrix P=% is equal to
2
m‘1 4 Bl cm[‘ i @| L |
50 125 —14 75 1] | 25 IDI
Ans. (2)
[1 0]1 0]
Sol. Pz |01 1 A
2 2
(1 0]1 O]
P i
2 2
. [ LN
P'=|3
2
Similarly
[1 0
PEE-: E 1“
2
o _| 1 01
25 1
2. If the first sample A of 100 items has the mean 15 and standard deviation 3 and second sample B has

150 items. If the combined mean and standard deviation of items of both the sample is 15.6 and

\fm . Then the standard deviation of items of sample B is :
Ans. (4)
Sol. Combined mean = 15.6
100x15+150x %,
250
— G (mean of sample B)

15.6 =

Combined standard deviation = ¥13.44
— combined variance () = 13.44

v
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3. The value of x = f‘-,—n—‘ for which
|44

SiNX COSX COSX
cosx sinx cosx|=0
COSX COSX ShXx

(1) -= @) —= (3) = (4) =
4 8 4 8
Ans. (3)
SinX COSX COSX
Sol. cosX Snx cosx =0
COSX COSX 8nx
Ri >R+ R+ Rz
SnNx+2c08SX SNX+2C0SX SnNX+2C0S8X
— COSX Sinx CosSX =
COSX CoSX sinx
1 1 1
(sinx+2cosx|cosx snx cosx =0
COSX COSX SinX
Cz - C2—-0C1,Ca > Ca—Cq
1 0 0
(sinx+2cosx|cosx SinNX—Ccosx 0 ={)
COSX 0 Sin X —cos

(sinx + 2cosx) (sinx —cosx)® =0

SinX = COsX or 8in¥ = — 2C08X
tanx =1 or tanx =—2
[ T T
| 44
T
X =—
4
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4. If aandb are two vectors such that |E'1><E:‘ =8, |a| = E|b( =5 , then the value of |ei_t:'< IS :
(1) 6 (2) 3 (3) 12 (4) 9
Ans. (1)
Sol. |axH=|d|qsine
8=2 x5xsinb
Sin0 == = cos0 = +> = |cosd = s
5 5 5
, e 3
ap =|albjcost) =2x5x— =6
| ~[a[ofcosd :
5. If function f(x) : A —» B. and g(x) : B —» C are defined such that (g(f(x)))~' exist then f(x) and g(x) are :
(1) one-one and onio (2) many-one and onto
(3) one-one and into (4) many-one and into
Ans. (1)

Sol. Clearly g(f(x)) is one-one onto so f(x) and g(x) both are one-one and onto

6. fa+b+c=1, ab+ bc +ca=2and abc = 3, then the value of a* + b* + ¢* is:
Ans. 13
Sol. (a+b+cP=1

—a*+b’+c*+2(ab+bc+ca)=1

= a2+ bErcE =3 5.1

—ab+bc+ca=2 (i)

Squaring of equation (ii),

— a%b? + b2c? + c?a? + 2(ab%c + bc?a + ca’h) =4
—a‘b? + b%c® + cfa® + 2abcla + b +c) =4
—ab’+b%c?+cla*+6=4

= a’b? + b’c? + cqat=-2 (i)
Squaring of equation (i).

=a‘+b*+ ¢t + 2(a%0% + b2 + c%a?f) =9
—a‘+b*+ct-4=9

—=at+bt+e*=13

/ \ 1ot
7. Which of the following value is just greater than [ T 10
A 2.
(1) 2 (2) 3 (3) 4 (4) 5
Ans. (2)

Sol. Let 1000 = n
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A I s (E
= a‘+bt+ct+2(a%b? + b’c? +cfa?) =9
—a‘+b*+c*—4=9
=a'+bt+et=13

_ | 0 1 3"
7. Which of the following value is just greater than |1+ }
-1D1ECI )
(1) 2 (2) 3 (3) 4 (4) 5
Ans. (2)
Sol. 1Let10'=n
. 1 \ T P, \ y 2 ¢ 3
So, | 14— | ="Cg+ "Cy |1 + "o [l +"Es|1 . S
ﬂ,J wnj n ) N
=14+1+ n{n:fj + n(n—1}{:1—2] - o
2n° 6n
C gy
— [1 +— ' =2
Also Lim( 1+ ' | =e<3.
ME—i k n J
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8. If a rectangle is inscribed in an equilateral triangle of side 2 2, then the square of maximum area of
rectangle is :
Ans. (3)
Sol.
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8. If a rectangle is inscribed in an equilateral triangle of side 2 2 , then the square of maximum area of
rectangle is :

Ans. (3)

Sol.

. 60 c

E X G
Area of rectangle=x.h ... (i)
from ABDE
h = BE tan 60

B B B (i)
2

So area, A = 23 (2 2 x—x9)

For maxima dA: 3(2 2—2%)=0
dx 2
=¥ = 2

From (ii) h =

Area=x.h= 3

(Area)® =3
9. If the coefficients of x” and x? in the expansion of | 2+ 3] are equal then the value ofnis :
(1) B3 (2) 54 (3) 55 (4) 56 -
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(Area)* =3 =
i x '-in
9. If the coefficients of x” and x® in the expansion of | 2+— | are egual thenthe valueofnis:
(1) 53 (2) 54 (3) 55 (4) 56
Ans. (3)

; W n T
Sol. [2+%J==;;”CJW“[§J

r

AN
Coefficient of x” = "C7 2™7, | % ‘

, - 8
Coefficient of x& = "Ca 278, '% :

LY
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n=v7v n—s
* Ay 2 ; -= Mg x
3 g8
— 37 .6 ="05
6.0 n!

7l.h—7)! 8L(h—8)!
—= A8 =n-7 =n=55
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10. Iff(x)= {x—2 and P(x) is a polynomial such that P"(x) is constant and P(3) = 9. If f(x) is continuous
T =2
at x = 2 then find the value of P(5)
Ans. (39)
Sol. P(x) = K(x—2) (x—3)
i m) = e =)
X2 X352 (x—2)

= K(2-8)=7 ....(1)

and P(3) =K (3-2) (3—§)=9
K(3—B) =9 (2)

Divide equation (1) by (2)

2°p _Saiame
3-p 9 2
S0, K=

' 3\.
Then P(x) = 2(x-2) | x +— |

\ 2

¢ 3
P(5) = 2 x (5-2) x [5+— =39

2)
11. The number of real solutions of the equation x* — x| =12 =0 s :

(1) 0 (2) 1 (3)3 (4) 2

Ans. (4)

Sol. [xP-|x]-12=0
|| = 4, —3 (not possible)
= x| =4 =x=+4

- Number of real solutions = 2

Recnnance Fdiiventiirece | td -
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12. A coinistossed ntimes. If the probability of getting at least one head is greater than 0.9, then the minimum
valueofnis:
(1) 3 (2) 5 (3) 4 (4) 2

Ans. (3)

sol. 1-|] | >0.9
L2)

13. Negation of the statement :

“We will play football only if ground is not wet and there is no sunlight” is:
1) We will play football if ground is wet and there is no sunlight.
2) We will play football if ground is wet and there is sunlight.
3) There is no sunlight and ground is not wet and we will not play football.
4} There is sunlight or ground is wet and we will play football.
Ans. 4)
Sol. p: We will play football.

a: Ground is not wet.

r: There is no sunlight.

Given statementisp —» (qar)

Negation is pa ~ (g ar)
pal~gv~r)

(
(
(
(
(

14, 1 "Cy+3"Cy+5"Co+7"Cq * eiiin till (n + 1) terms. is equal to 2'%°.100, then the value of 2‘ =1 ‘

(where [.] represents G.1.F.)

(1) (n=1).20 (2) (n + 1).2r (3) N x 20+ (4) n x 21
Ans. (2)
Sol. "Cy+3"Ci+8"Ca+TCx i (n+1)terms = » (2r+1)"C,
r=0

il

= Eir”(}, =y e,
r=0

=0

=2n. 2% 4 20— (n 4+ 1).20
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r: Ihere Is no sunignt. -
Given statementisp — (gar)

Negation is pa ~ (g ar)

pal~qv~r)
14. If "Cy +3"C{+5"C5 +7"C5 * eveee, till (n + 1) terms, is equal to 2'°2.100, then the value of 2‘"—_1 ‘

(where [.] represents G.1.F.)

(1) (n—1).2n (2) (n+1).20 (3) n x 2n+1 (4) n x 21
Ans. (2)

n
Sol.  "Cy+3"C{+5'Cp+7"Cy + oo (N4 ) terms = (2 +1)7 C,
r=0
mn L}
= 2) G, Ty T,
r=0 r=0
=21, 21 4 2" = (n 4127
;
15. Evaluate J‘Iugjl X+Vx2 +1 de
T '

(1)0 (2) 1 (3) 2 (4) 3

Ans. (1)
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,
Sol. 1= Jl[}d X+ X°+1|dx
\ /

i b

fix) =log| x*+1+x|

x )

f(—x) = Icg{ x2+1—x]|

=—f(x)
So f(x) is a odd function.

= [ =0

16. if "P.="P.,,and "C, =" C._,, then the valueofnis :
f r r r-1

Ans. (3)

Sol. "C,="GC,; = -1 =Sn+1=2r ...... (1)

and "Pr="Pr+i1p ( : -

=R=EEL s (2)
Solving (1) &(2) n+1=2(n-1) = n=3

100 1
17. Value of Z{{—ﬂ” 4 | is : (Where [.] represent greatest integer function)
n=8

2
Ans. (4)
1001 n‘:
Sol. L(=1)"
2V

= [4]+[4.5]+[5]+[-5.5] +........ 9] + [49.5] + [50]

1

— —1x46 +50=4
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18. Evaluate cot | E—Z ‘

M V6-v3+¥2-2 @ J6+¥3-V2+2 @B V6+V3+v¥2-2 W VB+y344242
Ans. (4)

cos®  2cos®h

Sol. cotd = — = —
sinB  2snBcosb
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B 1+cos2h
~ sin29
g JHH o 3-1), | 3+1)
cot = = = & | cos = |
24 gn ™ 12 22 { 1 22
12
3 +1
1+
22 22+ 3+1
R G
2P
- 2 2+ 3+1 341
- 2
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P
E\"%+E\*E+3+\'E+ 3+1 :\'{E—'—E—'—\'{E—'—E

2
19. If two lines L, = s = y;E = 2;3 and Lz = x;1 y—éE — : are coplanar. Then the value of k is :
(1)=1 (2) 1 (3) 2 (4) -2
Ans. (2)
kK+1 2+2 3+
Sol. 1 2 3 |=0
3 2 1
= (k+ 1) (—4) 4(-8)+6 (2-86)=0
= (k+1)(-4)=-3
k=1,
{o )
20. If y = f(x) is the solution of differential equation xdy = (y + x*cosx)dx and f(z) = 0 then f: E is:
2 2 2 2
T n m | T T F mn
1) —+= 2} — == 3) —+— 4) — =
T S )5+ ) "
Ans. (2)

Sol. M = X cosx dx

2

X
— Id‘i | - [xcusxdx
LX)

&

— i:xsinx+msx+c
X

= 0=0-1+c=c=1

— V = X25iNX + XCOSX + X
£ 5 2
T | T I T T
MR | [l (o gl T ¢ Wl B .
L 2) 4 i 4 2
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2. If three vector | + kbr: tﬁ+ ci{ and ai + ai bk are coplanar then
(1) a2 =bc (2) b% = ac (3) c2=ab (4)ab=c
Ans. (2)

1 0
Sol. b & g=0
a a

1{b®*—ac) + 1 (ab-ab) =0 = b*=ac

22. x & are two vectors such that | x | =| %—y|=n|%+y| .then the angle between x &
If x&Y h th VI& |%—y y| . then the angle b &y
f X 5 fy 3
(1}c051|-—-| (2) cns—“n +; (E}ccs‘I—w—lJ (4) cos™' 12n ‘
1+n, —n 2 n=+1)
Ans. (4)
Sol. |[Xx—y|=n|x+Yy]|

X2 + Y2 —2Xy COSH = N? (X* + y° + 2xycoso)
X% (1+1-2cosh) = n® x2 (1+1+2cosH)

2(1-n?) = 2cosH (n® + 1)

2
cost = 1;“
n°+1
1—n |
6 =cos | J
L nc+1
23. If combined equation of line y = p(x) and y = q(x) can be written as (y — p(x)) (y — a(x)) = 0 then angle
bisector of x2 —4xy —5y2 =0 is:
(1) x2+3xy +y*=0 (2) X2+ 3xy —y*=10
(3) x2—3xy +y2=0 (4) X2 —3xy —y2=0
Ans. (2)
Sol.  Equation of angle bisector of homogeneous equation of pair of straight line ax® + 2hxy + by? is
s I
a-—-b h
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A L ITTITEWITaW] — 11 A | 1T 1 TLwuralr)
2(1-n?) = 2cosh (N + 1)

1—n®

nZ +1

cosH =

8 = cos™! ‘ 12—n2 |
\n=+1)
23. If combined equation of line y = p(x) and y = q(x) can be written as (y — p(x)) (y — q(x})) = 0 then angle
bisector of x2 —4xy —5y2 =0 is:
(1) %2+ 3xy +y* =0 (2) x* +3xy —y==0
(3) x2—3xy +y=0 (4) X2 —3xy—y2=0
Ans. (2)
Sol.  Equation of angle bisector of homogeneous equation of pair of straight line ax® + 2hxy + by? is
Xy Xy
a-b h
for x2 —4xy — 5y* =0
a=1h=-2b=-5
s0, equation of angle bisector is

XT -y xy
R

X2—y2 4+ 3xy=0

so, combined equation of angle bisector is x* + 3xy —y2=0
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vertex of parabola x* — 6% + y + 13 = 0 and the centre of circle, then y intercept of the line is :
(1) =2 {2)=1 (3) 2 (4) 1
Ans. (2)
Sol. Z=(X+1y)
S0, 22 =x2 — y? 5+ i2xy
Now x*—y° + 2y> + 2x =0
X*+y*+2x=0=centre=(-1,0)and x*—-6x+y+13=0
(x-3)2 =—{y+4)
Vertex (3. —4)

. Equation of line is (y—0) = _; _1ﬂ (x+1) = 4y = —4(x+1)
X+y+1=0= _i1+_l=1
S5x+1 ; X2

25. If f(x) = J|-[:[5+ [1-t]dt ; x=2

(1) f(x) is differentiable ¥x=R

(2) f(x) is continuous at x = 2 but not differentiable at x = 2
(3) f(x) is continuous at x = 2 but not differentiable at x = 1.
(4) f(x) is neither continuous nor differentiable at x = 2.
Ans. (2)
Sol. LHL = lim (5x+1) =11

P
x

. 3 2
RHL = lim [ (5+|1~t|)t = Iﬂ{5+{1—t}]dt+_L{5—|[1—t]|)di - 11

f(2) =11
So, f(x) is continuous at x = 2

LHDatx=2i5£(5x+1;| =5
dx Pl

d
HHDatx:2|s-—f(5+|1-t|)d =6
dx Jo -

LHD = RHD. So function is not differentiable at x = 2. -
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