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PART : MATHEMATICS

1 Area bounded by the curve y = x2 and the line y—x=2 is
7 9 11 13
1) = 2) = 3) — 4) =
(1) 5 (2) 5 3) 5 (4) 5
Ans. (2)
Sol.

x2—x—2 =0
(x=2) (x+1) =0

2

Required area = %(3) (5) - szdx
-1
15 1
=———(8+1
> 3( +1)
=1—5—3 = 9 sq. unit
2 2
1 1 1
2. fAsxs=|0 1 1jandM=A+A2+ A3+ . ... .. A2 then the sum of all the elements of M is :
0 0 1
(1) 1540 (2) 1580 (3) 2020 (4) 1640
Ans. (3)
(1 1 11 1 1 1 2 3
Sol. A’=/0 1 1|0 1 1|=l0 1 2
10 0 1]j0 0 1 0 0 1
1 2 31 1 1 1 3 6
A*=|0 1 2|0 1 1|=|0 1 3
0 0 1J0 0 1 0 0 1
To=1+2+ ... +n= ”(”2”) - 20;21 =210
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S = 1[n(n+1)(2n+1)Jr n(n+1)J

SR 6 2
:n(n+1) 2n+1+1
4 3
:n(n+1)(n+2):20><21><22:1540
6 6
[1+1...20times  1+2+3+....20 S,
M= 0 1+1+1...20times 1+2+3+....20
i 0 0 1+1+1...20times
20 210 1540
M=0 20 210
0 0 20

Sum_of elements of M = 3(20) + 420 + 1540 = 2020

3. A circle touches y-axis at (0, 6) and has x-intercept equal to 6+/5 then radius of the circle is :
Ans. 9
Sol.
y
(0, 6%3 C ¢
o — X
AD = 35
CA? = CD? + AD?
=36 +45
CA2 = 81
CA=9
=r=9
4. Three vectors 3, b, & with magnitude 2, 1 and 2 respectively follows the relation & = b x (b x &).

The acute angle between the vectors b & ¢ is 0. Then the value of (1+ tan6) s :
Ans. 2

Sol. é=6x(6x6)
a=(b*)b —(b+b)é
a =(|b||¢|cosb)b —|b[2¢

a =(2cose)5 -C
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a+b =2cosd—2cosh
—d+b=0
da+a=2cosO(b-a)-¢-a

nce

Q1

6 L]

(ol

a+C=2cos0(b-c)-4

—2+4 =2cos0O x 2cosoO

€0Ss?0 = l
2
cos0 = L
J2
0 =45°

So, (1 +tanb) =2

5. Two square matrices A & B are such that A? + B? is invertible and A% = B5, A3B? = B3A2. Then the value
of |AS — B3| is :
Ans. 0

Sol.  (A%—B3) (A2 + B?) = A5 — BS + A%B2 — B3A2 = 0
Since |A2 +B?| # 0= |A3-B3| =0

X
6. Evaluate lim
081—sinx —8/1+sinx
(1)0 (2) -4 (3)8 4)2
Ans. (2)
Sol. Rationalize denominator three times
IirT‘x{(1—sinx)”8 +(1+sinx)" {1—sinx)"* + (1+sinx)" {1—sinx)"* + (1+sinx)"*|
=0 (1-sinx—1—sinx)
! 8x
lim -
=0 —2gnx
=—4
7. If two given APs are tan g X, tan 17—; and tan g y, tan 15—g . Then the value of |x-2y]| is :
Ans. 0
Sol. 1 tan£+tan7—7T —tanE—tan@
2 9 18 9 18

v 2X = tan£+tanﬁ and 2y = tanEthan,‘:’—TE
18 9 18
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Ans.

Sol.

Ans.

Sol.

‘1 [cotE - tanﬁ) _tan>"

2 9 9 18
l X 200’[E - tanS—Tc
2 9 18

|cot40° — tan50°| = 0
X
Let f(x) be a twice differential function defined as f(x) = jg(t)dt and f(x) lies between a and b. If f(x) has 5

a
roots, then the minimum number of roots of the equation g'(x) g(x) =0 is :

(1) 12 (2)3 (3)5 4)7
4)

f(x) = g(x)

g'(x) = f"(x)

X

f(x) = f g(t)dt

g(x) =f(x)
g'(x) = f'(x)
g9(x) . g'(x) = f'(x) f"(x)
Graph of f(x) can be drawn as
ANANW/
/U V

If f(x) = 0 has atleast 5 real roots

f'(x) = 0 has atleast 4 real root
f'(x) = 0 has atleast 3 real root
f'(x) f"(x) = 0 has atleast 7 real root

9(x) g'(x) = 0 has atleast 7 real root

If (x +x3) dy = (y + yx® + x®)dx and y(1) = 0, then y(2) is :

17 5 2
1) I{?j @0 € Ir{EJ @) lr{gj

(3)

dy _ y+yx2 +x3
dx X+x°3
dy y_ x*

dx x  x2+1
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1

-1 L4
I.F=ej><X:l
X

1 x2 (1

—|= — |dx
y(xj J.x2+1(X]
=Y N ndex®) +inc

X 2

- y:§(|n(1+x2)+|nc)

Now y(1) =0

= 0= l(In2+|nc)
2

In2c=0
1

=>C=—
2

Now y(2) = %(In5+ln%)

5
2)=In—=
y(@)=Inz

10. If two sides of a parallelogram are 4x + 5y = 0 and 7x + 2y = 0 . If one of the diagonals is 11x + 7y = 9

then the other diagonal passes through the point :

1 4

(1) [5,—§j (2) (1,1) (3) (2,3) (4) (—,—j
Ans. (2)

Sol. AC:11x+7y=9

(-2/3,7/3) C B
(1,1)
0 A
(0.0) (5/3, —4/3)
OA:4x+5y=0
OC:7x+2y=0

= A é_—4 and C _—22 = M= ll
3 3 3 3 22

equation of OB = y = x
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. : . . 1 7
11. The point P(a, b) undergoes following transformation to a new co-ordinate P’ (———J
J2'\2

(i) Reflection about y = x

(i) Translation through 2 units in the positive direction of x-axis

(iii) Rotation through an angle % in anti clockwise sense about the origin

Then the value of 2a + b is :

(1) 1 (2)3 (3)4 4)9
Ans. (4)
Sol.

(_L Lj
2 Y2 (b+2, a)
y =X
o [ ]
4p° (a, b)

Using rotation theorem

—1 7 . T .. T

—+—i ={(b +2) +ai} {cos—+isin—

7 AR’

LT (M_ij . i(w+1J

V2 2 V2 42 V2 2

b-a+2=-1 ....... (i)

b+2+a=7 ... (ii)

Using equation (i) & (ii)

a=4,b=1

=>2a+b=9
12. If o' and B'S are roots of the equation 8x2 + bx + ¢ = 0 where o = max (28sin3x + 8cos3x) gnd

B = min(28sin3x+8cos3x)  Then the value of |b—c| is :
Ans. (42.0)
Sol. o= max(265in3x+80053x) =210

B — min(zssin3x+80053x) =2-10
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/ ol/5

=8x2+bx+c=0
\B1/5

— a5+ pB=44+ %:1_7:__b

b=-34
c
=a™+ B =1= §DC=8
|b—c| = 42
13. For an ellipse E, centre lies at the point (3, — 4), one of the foci is at (4, — 4) & one of vertices is at
(5, — 4). If the equation of tangent on the ellipse E is mx —y = 4(m > 0). The value of 5m? s :

(1)3 (2)5 ()9 4)7
Ans. (1)

Sol.  Equation of the ellipse is

)2 2
LS R
a b

i2:1 = a’=4
a

a—ae=1

2-2e=1 =e= 1
2
1
b2=a2—a2e2=4—4[zj =3

(x=3)%  (y+4)° |
4 3

Tangent >y +4 =m(x—3)+ V4m?® +3

Given tangentis y = mx — 4

3m = +V4m?>+3 = 9m2=4m2+3

5bm2 =3
14, The number of solutions of the equation e**—e3* — 4e2x —ex + 1 = Qis :
Ans. (2)
Sol. e _4ex ex4+1=0
ex—ex—4 — ix+ lx -0
e’ e
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1) 1
= (ex+—xj —2—(ex+—x]—4:0
e e
2
= (e’%%j —(e’%ixJ—G:O
e e

Put ex + ixzt
e

>t2+t-6=0
t=3,t=-2 (not possible)
=>eX+ elx=3
e*-3e*+1=0
Putex=p
=p*-3p+1=0

= number of solutions =2

15. If f(x) = {Zixéjgi) 0 Sts;;xne [0,7] then the number of points where of f(x) is not continuous or
non-differentiable.
(1) 0 @) 1 3) 2 (4) infinite
Ans. (1)
Sol.
£(x)
IR, X
2

Critical point g &

Atx=E
2

f (x) is continuous and differentiable at x = = LHD=RHD =0

T
2
atx=mn

f(x) is again continuous and differentiable at x=n = LHD=RHD =0

So, number of dis-continuous and non differentiable point = 0
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16.

Ans.

Sol.

17.

Ans.

Sol.

1—sinx +cosx

If f(x)= : ,X = 1 then the value of f(n) so that f(x) is continuous.
1+8inX +Ccosx

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

(3)

Since f(x) is continuous at x = &t

. 1—sinx+cosx
= f(z)=lim—
714+ 8inX +COSX

X . X X
20032——23|n§cosE
=lim

X1 X . X X
2c0S° = +2sin=cos—
2 2 2

cosl — sini
=lim—2 §=0‘1=-1
“cosX 4sinX 0+
2 2
So f(n) = — 1
1 . 10 ]
x—1 x—1 x—1
—log; (25" +7) —logs (57" +1) . . . . —logs(5*7'+1)
Let {35 +38 ] is expanded in the increasing power of 38

expansion is 180 then the value of x is :
(1) -1 (2) 1 (3)0 4)2
(2)

1 1 10
9th terms of the expansion ((25"‘1) +7)€ + (5><-1 i 1)5} s

19Cs ((25“) + 7% x5+ 1)§j =180

== L 02X R {(25“) L7 x5+ 1)] - 180

After solving x :

Xx=1

. If 9t terms of the
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