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1. The number of seven digit integers with sum of the
digits equal to 10 and formed by using the digits 1,2
and 3 only is
(1) 77
(2) 42
(3) 35
(4) 82

Ans. (1)

Sol. CASE-I:1,1,1,1,1,2,3

7!
WAYS = — =42
51

CASE-II: 1,1,1,1,2,2,2

|
WAYS = —/- _35
4131

TOTAL WAYS =42 + 35 =77

2. The maximum value of the term independent of ‘t’ in

1 \i0

s (1-x)°
t

the expansion of | tx5 + where x € (0,1) is:

10!

() V351

2.10!
3(51)°

(2)

10!

(3) 3(5!)

2.10!

) 343(51)?
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Ans.

Sol.

Ans.

Sol.

(4)

.
T, = 10Cr (tx/5 )10 |:(1 - :)1/10}

10-r xr
— IOCrt(IO—Zr) % X 5« (1 _ X)lo

= 10-2r=0=r=5

=1Coxv1 - x
de 10 |:/ X }
dx ° 21 - x
=1-x=%x/2=3x=2
= x=2/3

10! 2

T =L
6|max 5!5!X3\/§

100 N

The value of Z I e ldx, where [x] is the greatest integer < x, is:
n=1 n_1

(1) 100 (e-1)

(2) 100e

(3) 100(1-e)

(4) 100 (1 + €)

(1)

100 M

Z I e dx

nlnl

2
) = x -
I dx+! dx+Ie dx +....... Ie dx (- {x}=x-[x])

99

= ) +eX D P e D Pt et [0
=(e-+(e-1)+(e-1)+..... (e-1)
=100(e-1)

The rate of growth of bacteria in a culture is proportional to the number of bacteria
present and the bacteria count is 1000 at initial time t = 0. The number of bacteria is

increased by 20% in 2 hours. If the population of bacteria is 2000 afterL hours,

=

log. 2

e

2
then [ J is equal to

(1) 4
(2) 2
(3) 16
(4) 8
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Ans. (1)

Sol. 3—: o X
dx
=
at =%

X t
J' dx =I Adt
X
1000 0

Inx — In 1000 = At

In X =t
1000

Putt=2,x=1200

InE = 2\ :kzllné
10 2 5

X t 6
Now In =—In| =
1000 2 5

LA
X = 1000e? [5]
x = 2000 att =

8

Kk
———xIn|
2000 = 1000 e2n6/5)
2 = k2

(6/5)

Ul

U
[~
e

5. If @ & b are perpendicular vactors, then
ax (é x (é x (é x B))) is equal to
147
(1)§|a| b
(2) axb
33" b

(4) 0
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Ans. (3)
Sol. &x(3x((3b)a-[4f b))
dx(-1aFP (@axb))=—-aFf ((@b)ya-|aF b)

—(@balaP +]al*b

|al*b (-.-a-Bzo)

6. In an increasing, geometric series, the sum of the
second and the sixth term is % and the product of the

third and fifth term is 25. Then, the sum of 4", 6" and
8t terms is equal to :

(1) 35

(2)30

(3) 26

(4) 32

Ans (1)
25

Sol. ar+ar’= >

ar? x ar* = 25
a’ré= 25

ar’ =

a =r_3 .(1)
5 57 25
_+_=_
o 2
1

5
+r2 ==
r? 2

Putr’ =t
?+1 5
t 2
2t2-5t+2 =0
22 -4t -t+2 =0
(2t-1)(t-2)=0
1 1

t==,2 =1|?=2,2
2 2
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2
= ar’ + ar® + ar’

=ar’ (1 +r*+r
-5[1+2+4]=35

7. Consider the three planes
P;:3x+ 15y + 21z =9,
P, : x-3y-z=5, and
P;:2x+ 10y + 14z =5
Then, which one of the following is true?
(1) Py and P3 are parallel.
(2) P2 and P3 are parallel.
(3) Py and P> are parallel.
(4) P1, P> and Ps all are parallel.

Ans. (1)

Sol. Pi=x+5y+7z=3

Po=x-3y-z=5
P; =x+ 5y +7z=5/2
= P1|| Ps

8. The sum of the infinite series 1 +£+1+£+£+£+ ...is equal to

3.3 3 3 3
9
1) =
1) 5
15
2) —
(2)

13
O

11
(4)
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Ans.
Sol.

Ans.

Sol.

2s 1 5 5
— =lt o+ =+ =+ o0
3 3 3 3
2s_4 5/1/3| _5. 4 13
3
13
S=—
4

(a+1)(a+2) a+2 1
(a+2)(a+3) a+3 1
(a+3)(a+4) a+4 1

The value of is

(1) -2
(2) (a+1) (a+2) (a+3)
(3)0

(4) (a+2) (a+3) (a+4)
(1)

Ci > Ci—C2, C2 »> C2—C3

(a+2)a a+1 1
(@a+3)(a+1) a+2 1
(@+4)(a+2) a+3 1

R, >R, -R, & R; > R; -R;
a’+2a a+1 1
2a+3 1 0
4a+8 2 0

=6-8=-2
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| -1 -1
10. If Sin_ X _ cos x=tan y;O<x<1, then the value of cos nc is:
a b C a+b
1_ 2
(1) =7
Y
1-y?
2
(2) 1+y?
(3) 1-y?
1_ 2
4) —Y
yy
Ans. (2)
Sol sintx cos'x tan'y
) a b c
sin'x cos'x sin?'x+cos'x  m
a b a+b 2(a+b)
Now tan'y o«
"¢ 2(a+b)
2tanty = €
y +b
= cos| ™ = cos(2tan™ y):l_yz
a+b 1+y?

11. Let A be a symmetric matrix of order 2 with integer
entries. If the sum of the diagonal elements of A% is 1,
then the possible number of such matrices is:

(1) 6
(2)1
(3)4
(4)12

Ans. (3)
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Sol. Let A={a b}
b c

Azz{a bMa b}z a’+b® ab+bc
b c|]lb c|] |ab+bc c?+b?

=a’+2b?+c?=1

a=-1,b=0,c=0

c=-1,b=0,a=0

12. The intersection of three lines x-y = 0, x +
2y =3 and 2x + y = 6 is a:
(1) Equilateral triangle
(2) None of the above
(3) Isosceles triangle

(4) Right angled triangle

Ans. (3)
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13. The maximum slope of the curve y = %x“ —-5x* +18x? —-19x occurs at the

point:
(1) (2,9)

(2) (2,2)

21
(3) (3,7j

(4) (0, 0)

Ans. (2)

Sol. % =2x3 -15x* +36x -19

Let f(x) = 2x> —15x? + 36x - 19
f'(x) =6x* -30x +36 =0

x> -5x+6=0

f"(x) =12 x-30

f"(x) <0 for

At

y=8-40+72-38
y=72-70=2

= (2,2)

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in




MorTion

14. Let fbe any function defined on R and let it satisfy the condition :

(100 - Fy)] < |ox - y)?

V(X y)eR
If f(0) = 1, then:

(1)f(x) <0, vxeR

(2) f(x) can take any value in R
(3)f(x) =0, v xeR

(4)f(x) >0, v xeR

Ans. (4)
Sol.  [f(X) - f(y) <[(x-y)|, ¥(x,y) eR
<|x-vy]|
X -y
lim M <0
XYy X -y

If'(y)|<0=f'(y)=0

fly)=C

= - f(0)=1

= f(x) = 1

15. The value of J'Mx is:

(1) 2=n
(2) 4rn

T
(3) 5

s
(4) 2
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Ans. (4)

Sol. letlI= IM

16. The value of |hll13

\/§sin[2+ h)—cos(g +hj]
is:

«/§h(\/§ cosh- sinh)

3
(1) — 2
2
2) =
()\E
4
(3) 3
2
(4) 3
Ans. (3)
sm[6 h—6)
Sol. Lil’rg2><2
- 24/3h [cos(h+ g)
2,2 _4
33 3
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17.

MorTion

A fair coin is tossed a fixed number of times. If the probability of getting 7 heads is

equal to probability of getting 9 heads, then the probability of getting 2 heads is :

(1) >
15
2?
15
ZT
15
2

(2)
(3)
(4)

Ans. (2)

Sol.

18.
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P(x=9)=p(x=7)

) 1 n-9 1 9 L 1 n-7 1 7
oz (3 = <3) 3
e o1V (1),

(3] -3) e

X+y=n = n=16

14 2
p(X = 2) = 5C, x @J . G)

— 16C x [l}le — E
*\2) 2v

If (1,5,35), (7,5,5), (1, &, 7) and (2A, 1, 2) are coplanar, then the sum of all possible
values of A is:
44
1) -
(1) c

39

2) ==

(2) -
39
3) - =22
(3) -

44
(4) <
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Ans.

Sol.

19.

Ans.

Sol.

(4)
Let P(1,5,35), Q(7,5,5), R(1, %,7), S(21,1,2)

PQ PR PE} -0

6 0 -30
0 A-5 -28/ =0
2.-1 -4 -33

1 0 -5
A-5 -28/ =0
2.-1 -4 -33

{-331+165-112} + 5(1 - 5)(2% -1) = 0
53-331+5{20° -111+5} =0

160> -881.+78=0

5A* 440 +39 =0 <

= A+, =44/5

Let R = {P,Q)|P and Q are at the same distance from the origin} be a relation, then the
equivalence class of (1,-1) is the set:

(1) S = {(x,y)Ix*+y*=1}

(2) S = {(x,y)Ix*+y*=4}

(3) S = {(x,V)IX*+y?*= 2}

(4) S = {(x,y)Ix*+y*= 2}

(4)

P(a, b) , Q(c, d), PO = QO

=a’+b?=c?+d?

R(x,y) s=(1,-1) = RO =S50

(-~ equivalence class)
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20. In the circle given below, let OA = 1 unit, OB = 13 unitand PQ 1 OB. Then, the

area of the triangle PQB (in square units) is:

(1) 2643
(2) 242
(3) 243
(4) 26+2
Ans. (3)
Sol.
Q
oc=3_65
2
AC = CO - AO
=6.5-1
=5.5
In APAC
PA = 16.5% - 5,52
PA = V12

= PQ = 2PA =212
Now, area of APQB = %xPQxAB
= %szﬁuz

= 1212
= 243
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.
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Section-B

The area bounded by the lines y = || x-1]-2] is.......
Bonus
NTA Ans. (8)

P(-1,0) .

The number of integral values of 'k’ for which the equation 3sinx + 4cos x = k + 1 has a
solution, keR is

(11)

3 sinx + 4cosx = k+1

-5<k+1<5

-6<k<4

-6,-5,-4,-3,-2,-1,0,1,2,3,4| = 11 integral values

Let m,neN and gcd (2, n) = 1. If 30{300J+29(30j+....+2@gj+1(3oj =n-2",

1 29

then n + m is equal to

(45)

30
Let S= 2(30 -r) ¥C,

r=0

30 30

_ 302 30Cr _ zr 30Cr




Ans.

Sol.

0 _ N0, 30 2
=20x2 _Zr'T' C.,
r=1

=30x2% -30.2%°

(30x 2 - 30).2%° = 30.2%® = 15.2%°
=n=15 m =30

n+m=45

If y = y(x) is the solution of the equation e cosy X

1 +y(ﬁj +£y(ﬁj +Ly(£j isequalto

6) 27 3)7
(1)
es"Y cos yd—y +e"" cos X = cos X
dx
Put 5" = t
i d dt
e®"Y x cosy% = X

dt
= — +tcosXx = cosx
dx

I F — ejcosxdx _ esinx

Solution of diff equation:
tesnx = ~[es"‘x.cos xdx
esiny'esinx — esinx +C
atx=0,y=0

1=1 +c =c=0

sinx+sin sinx
e Y =e

sinx + siny = sin X
y=0

=[50 of5)-e (3)-0

=1+0+0+0 =1

Toll Free : 1800-212-1799
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MorTion

+e%" cosx = cosx, y(0) =0; then
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Ans.

Sol.

Ans.

Sol.
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The number of solutions of the equation log,(x —1) = log,(x- 3) is

(1)

%Iogz(x ~1) = log,(x - 3)

x—-1=(x-3)

x? -6x+9=x-1

x? -7x+10=0

Xx=2,5

X =2 Not possible as log,(x — 3) is not defined

= No. of solution = 1

If \/§(COSZ X) = (x/§ —1)cosx+1, the number of solutions of the given equation when

Xe|:0,£} is .
2
(1)

J3t? —(\/5 - 1)t -1=0 (where t = cosx)

(V3-1)£4+243
23

Now, t =

t=cosx=1or _ L — rejected as x e {0,%}

V3

=cosx =1

= No. of solution = 1




MoTionN

7. Let (1, 2, 1) be a point on the plane which passes through the point (4, -2, 2). If the

plane is perpendicular to the line joining the point (-2, -21, 29) and (-1, -16, 23), then

2
(xj —4—7”—4 is equal to

11) 11
Ans. (8)
Sol.
P(-2, -21, 29)
Q(-1, -16, 23)
B
A (4,2, 2)
»,2, 1)
AB 1 PQ

[(4—%)?—43+I2][+?+53—6I2J=0
4-2-20-6-0

2
= > _4_%_4
11 11
= 4+8-4-=8

8. The difference betweeen degree and order of differential equation that represents the

family of curves given by y? = a[x +€J,a >0 is

Ans. (2)
Sol. vy°-= a(x + @J
2yy' = a
y? = 2yy’£x + \/?J
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Ans.

Sol.

10.

Ans.

Sol.

y=2yf[x+W]

2
y - 2xy" = V2y'Jyy"

dy2 dy3

_o2x =Y | —oy|l =L

(y dej y(dxj
D=3 &0 =1

D-0=3-1=2

The sum of 162™" power of the roots of the equation x> -2x> + 2x -1 =0 is
(3)

Let roots of x> -2x> + 2x -1 =0 area, B, v

(x-1)(x*-x+1) =0

X=1 -0, -

<«
P
P

Now o162 + [3162 + ,Y162
=1+ o + (0)2)162
=1+ ((03)54 + ((03)108

=3

The value of the integeral I|sin 2x|dx is
0

(2)

I=||sin2x]|dx

Oy 5

n/2 n/2

I=2I|sin2x|dx=2jsin2xdx
0 0

n/2

I- 2{—co;(2x)} _>
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