PAPER-1 (B.E.IB. TECH.)

COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 07 January, 2020 (SHIFT-1) | TIME : (9.30 a.m. to 12.30 p.m)

Duration: 3 Hours | Max. Marks: 300
SUBJECT: MATHEMATICS
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PART : MATHEMATICS

1. Let y = f(x) is a solution of differential equation ey(j—i— j =e”* and f(0) = 0 then f(1) is equal to :
(1) tn2 (2) 2 + (n2 (3) 1+ n2 (4) 3 + (n2
Ans. (3)
Sol. eV=t
eyﬂ = ﬂ
dx  dx
a -t =€
dx
TSN I
te™) = Iex.e‘xdx
eV X=X+C
Putx=0,y=0thenc=1
eV X=X+ 1
y=x+/n(x+1)
atx=1,y=1+1n(2)
] 1 1 1
2. If a is a roots of equation x>+ x +1=0and A = T 1 o o then A% equalto :
1 a? «
(1A (2) A2 (3) A3 (4) A*
Ans. (3)
1 1 101 1 1 100
Sol. A2=%1mm21®m2=001
1 0 ol o® o 010
= A=
= A% = A% x A3 = A3
3. The six digit numbers that can be formed using digits 1, 3, 5, 7, 9 such that each digit is used at least
once.
Ans. 1800

Sol. 1,3,5,7,9
For digit to repeat we have 5C+ choice

6

And six digits can be arrange in = ways.

2

Hence total such numbers =

i3
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

The area that is enclosed in the circle x2 + y2 = 2 which is not common area enclosed by y = x & y2 = x
1 1 1

IS
1
(1) 12(2475—1) (2) 6(1275—1) (3) 12(67:—1) (4) T

(2)

Total area — enclosed area

i

]
21 — J\/;—de
0

(12 —1)

If sum of all the coefficient of even powers in (1—x + x2—x3........ X2 (1 +X+Xx2+x3 e, +x21) is 61
then n is equal to

(1) 30 (2) 32 (3) 28 (4) 36
(1)

Let(1=x+x2....) (1 +x+x2...... Y=ao+ at X + axx®+......

put x =1

1(2n+1) =ao+ a1 + az+...... axn 0]

put x =-1

(2n+1)x1 =ao—ar + az+...... az e (i)

Form (i) + (ii)

4n + 2=2(ao+az +....) =2 x 61 =2n+1=61=n=30

If variance of first n natural numbers is 10 and variance of first m even natural numbers is 16 then the
valueof m+nis
18

Var(1, 2, ........ ,n)=10=

_ (n+1)(2n+1)_(n+1j2:10
6 2
=n?-1=120 =n=11
Var (2,4,6,............ ,2m) =16 = var (1, 2,........ ,m)=4
=>m2-1=48 > m=7=>m+n=18
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

X431 12

Evaluate lim
X—>2 X
3 2 _31—)(
72
X

Put 32 =t

AP ,

= 2 g2
= lim 23 _ lim 4(t° - 9)t _ lim 41°(3+1) _ 4><9><6=72

t>3 3 1  t53 3(-3+1) t53 3 3

2t

If f(x) is continuous and differentiable in x € [-7, 0] and f'(x) <2 Vx e [-7, 0], also f(-7) = -3 then range
of f(—1) + f(0)

(1) [-5, -7] (2) (-0, 6] (3) (=0, 20] 4)[-5, 3]
(3)
Lets use LMVT for x e [-7, —1]
f=1)-f(=7) _
(-1+7)
(N3 5 L fcny<a

Also use LMVT for x € [-7, 0]

f(0) - f(=7)
(0+7)

f(0)+3 <
7

<2

2 =f(0) < 11 £(0) + f(=1) < 20

If y = mx + 4 is common tangent to parabolas y? = 4x and x? = 2by. Then value of b is

(1) -64 (2) =32 (3) -128 (4) 16
(3)
y=mx+4 . (i)
y2=4xtangenty=mx+i:>y=mx+l ......... (i)
m m

from (i) and (ii)
1

4= —=m=—
m 4

Soliney= %x + 4 is also tangent to parabola

x2 = 2by, so solve and D = 0

X+16
2=2
X b[ 2 )

=>2x2—bx—-16b=0 =D=0=b2-4x2x(-16b)=0
=>b2+32x4b=0
=—-128, b = 0 (not possible)
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10.

Ans.

11.

Ans.

Sol.

12.

Ans.

Sol.

If o and B are the roots of equation (k+1) tan2x — V2 A tanx = 1 — k and tan2 (a+B) = 50. Find value of A

'(1) 10 )5 (3)7 (4) 12
(1)
(k+1) tan? x — V21 tanx + (k=1)=0

tanoc+tan[3=@
k+1
tanoctanB:u
k+1
J2 5
2)n A
tan (a+B)= (k—1)=0 K+1__ Vet _ A
k=12 2
k+1
}\‘2
tan? (o+§) = - =50

A=10

Find image of point (2, 1, 6) in the plane containing points (2, 1, 0), (6, 3, 3) and (5, 2, 2)
(1) (6,5,-2) (2) (6,-5,2) (3) (2,-3,4) (4) (2,5, 6)
(1)

x-2 y-1_z-6 -2(2+1-12-3)

Planeisx+y-2z2=3 =
1 1 -2 6

= (X, ¥, 2) =(6, 5, -2)

(SR

Let (x)k + (y)k = (a)« where a, k > 0 and % +(Xj =0, then find k
x \x

2
@ 3 )

w| s
—
—
=
N
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13. If g(x)=x2+x—1andg(f(x)) = 4x2 - 10x + 5, then find f [%J .
A g(x) =x2+ x — 1 3R g(f(x)) =4x2 - 10x + 5, 79 f (%)aﬂ A -

13 @ -3 @) -3 (4)

Ans. (2)
Sol.  g(f(x)) = f3(x) + f(x) — 1

wW| =

14. If z=x +iy and real part (222;:] =1 then locus of z is
(1) Straight line with slope 2 (2) Straight line with slope —%

(3) circle with diameter g (4) circle with diameter %

Ans. (3)
Sol. z=x+1iy

(z—‘lj_ (x=N+iy _ _(x=D)+iy  2x—(2y+1)
2z+i) 2(x+iy)+i  2x+(@y+1)i 2x—(2y +1)i

[z+1} 2x(x —1)+y(2y +1)
Re ST 2 2
2z +1i (2x)° +(2y +1)
S 2X2+2y2 —2X + Y = 4x% + 4y? + 4y + 1 =S>2x2+2y2+2x+3y+1=0

SX2+ Y2+ X+ %y+ % =0 Circle with centre (—%—Ej

4
r_J1+g_1_J4+9—8_£
V4 16 2 16 4
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15. If distance between the foci of an ellipse is 6 and distance between its directrices is 12, then length of
its latus rectum is

(1) 4 2) 32 (3)9 (4) 242
Ans. (2)
Sol. 2ae =6 and % =12
e
=ae=3 and a_ 6
e
=a%2=18

2
e a2?=18-929 LR =2 _29_ 355
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