ravity

Orienting Intelligence

PART : MATHEMATICS

SECTION -1
Straight Objective Type (¥ TS THR)
This section contains 20 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

1. Find the number of solution of log1.2 |sinx| = 2 — log12 |cosx| , x € [0,2x]
xe[0,2n] H logisz [sinx| = 2 — logi2 [cosx| & &<l B AT B—
(12 (2) 4 (3)6 4)8

Ans. (4)

Sol.  logiz |sinx| = 2 — log12 [cosx|

log1/2 |sinx cosx| = 2
. 1
|sinx cosx| = —
4

1

sin2x =+ —
2

>
)

A N N
& A N Aon

AV

Number of solution Bii &1 G&AT = 8.

N[ =

- x2 y? x2 y? . . . .
2. If e1 and e2 are eccentricities of §+T =1 and T 1, respectively and if the point (e1, e2) lies

on ellipse 15x2 + 3y? = k. Then find value of k

(1) 14 (2) 15 (3) 16 (4) 17
Ans. (3)
Sol. el = ‘I—i = Z = ﬂ
18 9 3
4 [13 i3
2= [l+= = |— =212
9 9 3
1562 +3e3 =k = k=15fﬂ st) k=16
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Ans.

Sol.

Ans.

Sol.

Find integration I

i zZ—i
Z+2i
7
1 2 (2) V10
(1)
X2 + (y=1)2 = x2 + (y+2)2
2y+1=4y +4
1

6y = -3 =——
y =Yy D)
X2+ y?2 = DXZ—%_6

4
= z=1% 6—l

2
2430 = [6+22 = |42

4 4

lz+3i|=
111
22-4ﬁ8-‘TB .............. 00 =
(1) V2 (2)2

x—-3°%7 x1+487

=1,|z| = % then value of |z + 3i| is

g
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Sol. 241648

_ 24+8+16 ............ _ ‘\/E
3
6. Value of cos® Ecos%+ sin3 Esin? is
8 8 8
3rn
005® E cps S aim Esin? BT A B—
8 8 8
1 1 1 1
(1) — (2 —= @) = (4) -=
22 2 2 2

Ans. (1)
b 37 T T . T .
— |4c0s” ——3cos— ind— | 3sin——4sin° =
Sol. cos® 8 { 8 8} +$|n38 { 8 8}

Y T s s
= 400365— 4sin6§ - 30034§ + 33in4§

4lcos? Z—sin?Z||||sin*Z+cos* Z+sin?Zcos? S ||_3||cos?Z —sin?Z
8 8 8 8 8 8 8 8

T . 2T 2T 1 |: 1j| 1
cos —|41-sin“—-cos“—- -3 | = —= |[1-—|= —=
4“ 8 8) } VL 2] 2)2

2n . 8
, Xsin® x
7. Find the value of jﬁdx
5 Sin” x+cos” x

sin® x + cos® x

2n . 8

J’&dx BT A 2

0

) 2 (2) 22 (3) 3w (4) 4m2
)

(1
Ans. (1

Sol. dx

sin®x+cos®x  sin®x+cos® x

T . .
J‘ xsin® x +(2n—x)sm8x
0

Y .

2nsin® x

= s, e,

5 SiN” X +cos” x

/2

sin® x cos® x
+

2nj d
: sin®x+cos®x sin®x+cos®x
n/2
T_ >
2n |1dx=2n x E:TE

0
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8. If f(x) = a + bx + cx? where a, b, ¢ €R then 0f(x)dx is

Ans. (2)
1 2 3
Sol. J.(a+bx+cx2}jx=ax+ LS P
0 2 3 o 2 3
fl)=a+b+c
f(0) = a
1 b C
fl=|=a+ = + —
2 2 4
Now f(1)+£(0)+ 4f 1
6 2
1 a+b+c+a+4 a+9+E
6 2 4
1 (6a+3b+2c)=a+ b,¢
6 2 3
9. If number of 5 digit numbers which can be formed without repeating any digit while tenth place of all of
the numbers must be 2 is 336 k find value of k
(1)8 (2)7 (3)6 4)5
Ans. (1)
Sol.

L1 2] |

Number of numbers T&131 &1 G&IT =8 x 8 x 7 x 6 = 2688 = 336k = k = 8
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10. A (3,-1), B(1,3), C(2,4) are vertices of AABC if D is centroid of AABC and P is point of intersection of
lines x + 3y — 1 =0and 3x —y + 1 = 0 then which of the following points lies on line joining D and P

<1 ABC & W A (3,-1), B(1,3), C(2,4)  afs D 3Ys1 ABC &1 s © a1 PX@mRil x +3y—1=0
T 3x—y+1=0% uicress a5 8 @1 /1 # | S a5 D T2 P &1 Sirs drell Y@ R Rerd g—

(1) (=9,-7) (2*) (-9,-6) (3) (9.6) (4) (9-6)
Ans. (2)
Sol. D (2,2)

Point of intersection P —lg
55

equation of line DP

8x—-11y+6=0

Sol. D (2,2)
8x—-11y+6=0

11. If f(x) is twice differentiable and continuous function in x € [a,b] also f'(x) >0 and f "(x) <0 andc  (a,b)
then fle)=(a) is greater than

Q

1) — (2) 1 3)

c
Ans. (4)
Sol. Lets use LMVT for x € [a,c]

b-c a+b c—

©
o
o
o
|
o

M=) _ ¢, o e (ac)
c—a

also use LMVT for x e [c,b]
fO=1C) _ (), p < (cb)

b-c
- f"(x) < 0 = f'(x) is decreasing
f'(a) > £'(B)
f(c)-f(a) _ f(b)-f(c)
c-a —-C
;Eg;:;ii; > E:C (- f(x) is increasing)
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c—-a
f'(a) > £'(B)
f(c)—f(a) . f(b)—f(c)
c-a —-C
f(c)—f(a) c-—a
6)—1(0) > (- f(x) qdE R)
12, If plane
X+4y—-2z=1
X+7y—5z=0

X+5 +0z=5

intersects in a line (R x R x R) then a + B is equal to
RICESERK

X+4y—-2z=1

X+7y—5z=0

X+5y+az=5

UH @ H (Rx R x R) @l o+ B a=MER 28—

(1)0 (2) 10 (3)-10 (4)2
Ans. (2)
1 4 -2
Sol. A=0=17 -5 =0
15 «a

(7o + 25) — (4o + 10) + (20 + 14) =0
30+9=0=>a=-3

1 4 1
Alsodar D:=0=1 7 B/ =0

15 5
1(835-5B)—(15)+1(4p-7)=0

B =13
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13.  For observations xi given f“(xi -5)=10 and f“(xi -5 = 40. If mean and variance of observations
= i=1
(x1=3), (x2=3) ......... (x10 —I3) isSA&u respectivelly then ordered pair (A, p) is
swel xi & for fam 8 & i(xi —5)=10 qen i(xi—5)2 = 40 X ariwS!
i=1 i=1
(x1=3), (x2=3) ......... (x10 —3) BT A1 A T ARAT p & A HAT I (A, p) o—

(1) (3, 3) (2 (1,3) ) (3. 1) (4)(1,1)

Ans. (1)
Sol. Mean 91&T (xi — 5) = Z();'—O_S) =1
A ={Meand1&g (xi— 5)} +2 =3
p = var gRar (xi— 5) = Z(X;65)2 - Z(X1‘0_5) =3
14. In a bag there are 20 cards 10 names A and another 10 names B. Cards are drawn randomly one by

one with replacement then find probability that second A comes before third B.

—_
w
—_

L (3) 4 2

(1) —= (@) 15 15

16 1
Ans. (2)
Sol. AA + ABA + BAA + ABBA + BBAA + BABA
11 1 1 1 11

—t—t—t—t—=—
8 8 16 16 16 16

»

1
= —+
4

15. The negation of * J5 is an integer or 5 is an irrational number’ is

1) V5is an integer and 5 is not an irrational Number

(1)

2) \/3 is not an integer and 5 is an irrational Number
(3) \/E is not an integer or 5 is not an irrational Number
(4)

4) J5is not an integer and 5 is not an irrational Number

Ans. (4)
Sol. J5 is not an integer and 5 is not an irrational Number ~ (pvq) =~pA~(Q
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16. If a circle touches y-axis at (0, 4) and passes through (2, 0) then which of the following can not be the

(1)3x+4y—-6=0 (2)3x+4y—-24=0 (3)4x—-3y-17=0 (4)4x +3y—-6=0
Ans. (1)

Sol. (0,4)

equation of family of circle
(x=02+(y—42+2x=0
= passes JoIRdT & (2, 0)
4+16+2L=0=1=—-10
x2+y2—10x—8y + 16 =0

centighez (5, 4). R= V25+16-16

17.  Iff'(x) = tan™! (secx + tanx), xe [‘7"%) and f(0) = 0 then the value of f(1) is

m+1 n—1 w+1
1 2 3 40
(1) 2 (2) 2 3) 5 4)
Ans. (1)
g 1—cos[g+xj 23in2(2+;j
Sol. f'(x) =tan™' (secx + tanx) = tan’ ( +3'an =tan-' | ———= 7 |=tan—!
COSX . (T . (T X T X
sinf —+ X 2sin| —+-=|cos —+—
2+ 3e3)=dars)

(Fedx = =+ 2 dx
2
2
fx)= Tx+ Xouc
4" g
X2
f0)=c=0= f(x)= —X+T
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18.

Ans.
Sol.

19.

Ans.
Sol.

A sphere of 10cm radius has a uniform thickness of ice around it. Ice is melting at rate 50cm?3/min when
thickness is 5cm then rate of change of thickness

(2)
Let thickness HTFT HIETE = x cm

Total volume g 3T v = %n(m + x)3

%=4n(10+x)2% ........... ()

Given e %\'% = 50cm3/min

At x = 5cm

50 = 4x (10 + 52 IX
dt

dx 1 .

— = ——cm/min

dt 18xn

Find number of real roots of equation e** + e3*x —4e2* + e*+ 1=01s

(1)1 (2)2
(1)
LeteX=te (0,x)
Given equation
#+t3-42+t+1=0

1

t2+t—4+1+— =0
t 42

t2+l + t+1 -4=0
2 t

Lett+%=a

(0®2=2)+a-4=0
o> +a—-6=0
a?+a—-6=0

(3)3

a=-3,2 = =2 = e +ex=2

x = 0 only solution

1
4) 1o
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11 2 | acie]
20. lfA=|1 3 4|,B=adj(A) andC =3Athen o is
1 -1 3
11 2 .
e A= |1 3 4|,B=adjA)dan C=3Add @w%—
-1 3 ¥
(1)8 (2) 4 (3)2 (4) 16
Ans. (1)
11 2
Sol. |Al=[1 3 4] =((9+4)-1(3-4)+2(-1-3))
1 -1 3
=13+1-8=6
. — (n-1y 4
| adjB | = | adjadjA | = |A|" = |A|" = (36)2
IC|=|BA|=33x6
adiE _ 36x36_,
| 3%xe
SECTION - 2

% This section contains FIVE (05) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.

% If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
places.
» Full Marks : +4 If ONLY the correct option is chosen.
» Zero Marks : 0 In all other cases

21. (1+x) % = ((1 +x P +(y —3)), If y(2) = 0 then y(3) =?

(1+x) %: ((1+x)2+(y—3)>, afe y(2) =0 y(3) =2

Ans. 3
Sol. ﬂ:(1+x)+[y_3j
dx 1+x
dy 1 3
e A - _
v e i vy

® ™
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.1[ y }1_ 3
”dX 1+x (1+x)2

o 8
T x x+3(1+x) " +c

y=(14x) | X+ 3 +C
(1+x)
at x=2, y
.. 0=8(2+1+c) >c=-3
satx=3, y=3

sin(a+2)x +sinx
( ) ;o x<0
X

22, f(x) = <b ; x=0
1 1

(x +3x2)3 — x3
4
3

i x>0
X
Function is continuous at x = 0, find a + 2b.

sin(@a+2)x+sinx

;o x<0
X
f(x) = <b ; x=0
i1
2)3 _ y3
(x+3x2 X . x>0
Xg
Ans. 0
Sol. LHL=a+3
f(0)=b
1
RHL = lim | 0+30s =1/,
h—0 h
a=-2
b=1
a+2b=0
23. Find the coefficient of x*in (1 + x + x?)10
Ans. 615
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Sol. General term — xP2r

alply!
for coefficient of x* =>B+2y=4
y=0,p=4,0=6 %=
y=1,=2,a=7 = %: 60
v=2,p=0,00=8 = %:

Total 1= 615

24, IfP=(a+1)i+aj+ak
Q=ai +(a+1)] + ak
R=ai +a] +(a+1)R
and P, Q, R are coplanar vectors and 3(I5.(:,))2 -2 ‘ﬁxé‘z = 0 then value of X is
I5=(a+1)7 +a] + ak
Q=ai +(a+1)] + ak

ﬁ:ai+a]+(a+1)l§

Ans. 1
a+1 a a

Sol. a a+1l a|=0=a+1+a+a=0 :>a=—l
a a a+1 8

(i(4-1)—-j2-1)+k (1 +2))

B i+j+k

(3i + 3j + 3k) =
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25.

Sol.

If points A (2, 4, 0), B(3, 1, 8), C(3, 1, =3), D(7, =3, 4) are four points then projection of line segment AB
on line CD.

AB = (1)—-(3]) + 8K
CD =47 - 4] +7k
(AB-CD)= 2+12+56 _ 72

J16+16+149 9

=8
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