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DETAILED EXPLANATIONS

1.  (b)

6x2 — 30x + 36
= 6(x-2)(x-23)
So, f(x) > 0when x < 2 and also when x > 3. f(x) isincreasingin ] —e, 2[ U ]3,00].

F(x)

OR, by Wavy-Curve Method

f(x) <0
2 (c)
A A = cosa sino N cosa —sina
—sino.  cosa sina  coso
2cosa O |1 O
) 2coso| |0 1
2coso = 1
_ T
= o = 3
3. (b)
A is skew-symmetric,
= A = AT
Now, (AAT = AT-AT=(-A)- (FA) =A- A
A-Ais a symmetric matrix.
4. (b)
A= ! x100=1
= P = %00 -
P(X>2) = 1-(P(X=0)+P(X=1))
N
et A Y
P(X=0) = o =e
A/
e’ Y
P(X=1) = —qp =€"A
_ 1-2 -2
P(X>2) = 1-e f(o)=1—2_¢
e e
5 (a)
1
Given P = J.xexdx
0
1 1rg
= [xj‘e"dx]o—.g a(x).l.exdx ax
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;
.
= [xe ], -[(Derax
0
;
- @-o-[e]
= e'-[e'- &
=e-e+1=1
6. (d)
n/4 . n/4
1= Iog( S'nxjdx _ [ [log(sinx)dix - log(cosx)dlx]
0 COSx 0
n/2 - n/2
- Iogsin(——xj dv- [ log(cosx)dx
0 2 0
I =20
7. (b)
JA-A1l = 0
1-A sinx
sinx 1-A 0
(1-A)2-sin’x = 0
14+A2-2h-sin?x = 0
A -2\ +cos’x = 0
A o 2++4 —4cos® x
2
A = 1=xsinx
8. (b)
ar of
x C 2T ay =2°2
2 2 2
/’:ﬂ:—z l‘:ﬁ:—zl S = af:o
0x? y? dxay
finding stationary points,
g = 2-2x=0
ax - T
=x=1
of
y - 2-2y=0
=y=1
at the stationary point (1, 1)
rt—s2 = (-2)(-2)-0=4>0

So, f(x, y) is maxima at (1, 1)
Maximum value of  f(x, y) = 2+2+2-1-1
=4
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= fis continuous at x = 1
And Lf(1)

= f is not differentiable at x = 1

11.  (a)
Total possible outcomes
Favourable outcomes

Favourable outcomes

Probability
12. (c)
P
lim
xﬁ°°[2+x)
—2x
Iim(1+g)
X—yo0 X
13. (a)
a..
y
= [Al

9. (d)
The constant term in any characteristic polynomial is always |Al.
So, |A| = —% since constant term of p(A) is —%.
10. (b)
lim f(x) = lim(x-1=0
x—1 x—1
lim f(x) = lImG3-1)=0
x—1 x—T1"
Also f(1) = 0
Thus lim f(x) = lim f(x)=f(1)
x—1" x—1"

2, Rf(1) = 1

52C, = 1326

Drawing any spade apart from king of spades along with any king left in
pack + Drawing king of spades with any three kings left in pack

Note: Itis necessary that spade and king’s card should be different. So in 2" case, when king of spade’s
is drawn it is considered as a spade.

12C, x4C, + 'C, x3C, = 51
51 1

1326 26

2
) 2+x\
= |m
X—>00 X

et ( lim (1+1) = e]
X0 X

i i=j
0; i#j
100 ..0
020 0
003 0
0 0O0O0n

Determinant of all n eigen value of A
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Product of diagonal elements
1x2x...xn=n

15. (a)
[A: B]
1 2 20 :0
2 1 -10:0
1 2 -10:0
4 -1 -1 3:0
R,— R,- R, /?3%(93—91)
1 2 -2 0:0
2 -1 -10:0
“loo 1 0:0
1 2 0 0 3 :0
R, ag(,‘%’1 +2R, +4R3)
10 0 0:0
2 1 -10:0
oo 1 0:0
2 0 0 3:0

R, = (2R R, -Rs), R, _>§(R4 -2R,)

1000 :0
0100:0
“loo10:0
000 1:0

p(A: B) = p(A) =4 = number of variables
= System is consistent with trivial solution.

16. (b)
The tree diagram for problem is
I marble selected Il marble selected
m R n+1 R
m+n n+m+1
n m
m+n G n+m+1 G
n
n+m+1 R
m+1 G
n+m+1

m nx n n
X + X
m+n n+m+1 m+n n+m+1
m(n+1)+n°
(m+n)(m+n+1)
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17.  (b)

(e —e®)x2axxb
x—0 2axxbxlog(1+ bx)

= | T | B (28
~ x50l 2ax x=0log(1+bx)| b

. sinhax ) . bx 2a
= |im lim —
x=0| ax Jx-0log(1+bx)| b

= 1x1x@
b

e _gax
lim ———
x—0 log(1+ bx)

2a

b

18. (d)
1—sinx —1

i e

y
= —J.1~dx+_[1_sinxdx

_x+J- dx
1-sinx

[ dx g 1+ sinxdx =I(1+§ir12x) dx
1—sinx (1-sinx) (1+ sinx) (1-sin” x)

_ J-1+sinxdx

cos® x
= fsecz xx + jsertanxdx

= tanx + secx + C
—x + tanx + secx + C

19.  (d)

N - 4
W N =
> o=

11 : 6
2 5 :10
3 A

O
I

1
(A B)=|1
2

After performing R, <~ R, - R, and R« R, - 2R,
1 6
4 4
A=2 . u-12

O

1l
O O
4

www.madeeasy.in

o Copyright: MADE EASY



MARADE ERSY

India’s Best Institute for [ES, GATE & PSUs

CT-2019 | CS -« Engineering Mathematics | 11

20.

21.

After performing R, < Ry - R,

Since R(A)

1
4 4
A-6 . u-16

Il
S O -
QO 4a a4

R(C) for unique solution

SoA-6#0,A#6andu—10#0, u=16.
For no solution R(A) # R(C) then R(A) =2 and R(C) =3
A-6 =0

=

For infinite solution R(A

then A—

So all of options are true.

(a)

Ix-2] =

(c)

The system may be written in

13 -8
14 3 X2
13 4

LU

= >

> o

Il

—
Wk~ W

w

Il
—
N
w

= 6andpu-1620=>u=16
R(C)=2
Oandu-16=0
B6andu=16

j
'?(_1+§]dx+i(1_%)dx

= —@2-N+(2Inx)F + (x)3 - 2(Inx)?

= 2In2 - 21n§
2
= Zan = 2lni
3 3
2
= 0.575

matrix form as

—

w
|

[e¢]
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22.  (b)

A +AS+ Ao =

Sum of eigen values, Ay + A, =

Products of eigen values, A A, =

(}\.1 + }\.2)2 - }\.1)\.2

23.  (d)
6(13 x 11 -4 x 37) -3(32 x 11

24. (d)

lA- Al

A —7X%+ 36

since A = 3 is root of the equat
(A=3) (A2 —4r-12)
A=3)(L+2)(A-06)

1, =00, =10

=3=u,=3,
=4=/,=4-13=1

3=10,=3-1x3=0

—8:>u13:78:—8
3= U, =11

4= 1,=12

10 0 13 -8
11 O0OlandU=|0 1 11
10 12 00 1

AT+ A5+ 20 ho — Aiho

(}\.1 + }\.2)2 - }\.1)\.2

trace of matrix
sum of diagonal elements
1 2

1-—=2

3 3
determinant of matrix

—

5)-

=0.33

9
1.3
9 9

(RN

—10x37)+7(32x4-10x 13)
-30 +54-14

10
1-A 1 3
1 5-A 11=0
3 1 1-A
0
jon
0
0
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highest eigenvalue = 6

(A-ADX = 0
forA=6
-5 1 37[x
1 -1 1 |lw| =0
3 1 —5 X3

5, +x2+3x3=0, x1—x2+x3=0, 3x1 +x2—5x3=0

M _X _ X Xt _ X _ X3

4-8 4 Y1727
so eigen vector is [1, 2, 1]7
25. (c)
Using Crout’s method

Ly =2 Liyuy, = 4
4

Uy, = —=2
12 5
lry = 6 Lyup+ 1l =3
6x2+1,, =3

L, = 3-12
lyy = -9

So, LU decomposition of given matrix is
| - 2 0 U - 12
6 -9 0 1
(o B a blla b
A2 =
B o] [b al|lb a

(22 +p2  2ab
2ab &’ +b’

26. (c)

= &+ b° B=2ab

R
|
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27.  (b)
Consider n=3
(1 2 3
Then A=12 4 6
36 9
12 3
and |A| _ 4 H3%3R1—R3
3 6 9 FI’2%2R1—R2
12 3
=0 0 O
0 0O

This if n = 3 then Rank (A) = 1.

28. (c)
Given function, fix) = 2x3—15x% + 36x + 1
f(x) = 6x2—30x + 36
= 6(x-2)(x-3)

Hence, f(x) > 0 when x < 2 and x > 3. So f(x) is increasing in ] —eo, 2 [ U] 3, o [
29. (b)
N2
|adj(adjA)| = A"

o -2
|ad] (adj A2)| — ‘Ag‘(n )
3-17 «
_ ‘AQ‘( ) _ |A|2 (4)
= |A°
30. (a)
Let A= lim SBE
x—7/2 T
x =
[+-3)
By putting (x—%} =t
oL
when x—>§, t—0
o
cos(+t)
then, A = Iim—2
t—0 tS
. sint sint 1
= = lim(-)———
tlir(]) ¢ r—>o( ) t
1
(-1 5
EEEE
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