COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 07 January, 2020 (SHIFT-2) | TIME : (2.30 pm to 05.30 pm)

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

1. Let A = [aj], B=[bi] are two 3 x 3 matrices such that by ="1"?a; & |B| = 81. Find |A[ if A = 3.
A A = [ai], B=[bi], 3 x 3 % @ A1 e 59 YR & & b =1"1"2a, o B|=81.aR 1 =32 @

|A[®T 919 28—
1) — 2)3 3) — 4) —
(1) 3 (2) 3) 81 (4) >7
Ans. (1)
by by by| [3%ay 8l 3%y 1
Sol. [Bl=|by; by bu|=[3'ay, 3%a, 3%ay|=81=333.3%|A|=3* =3%|A| = |A= A
by by by| [3%ay 3%ap 3%ay

2. From any point P on the line x = 2y perpendicular is drawn on y = x. Let foot of perpendicular is Q. Find
the locus of mid point of PQ.
T x = 2y R R faeft g PR Y1 y = x W = i ot 8 | 7191 Q o901 8 99 PQ & #eafd=g

F1 fIguer 9 aRI—
(1) 2x = 3y (2) 5x = 7y (3) 3x = 2y (4) 7x = by
Ans. (2)
Sol.
y = X
Qp.p)
(hky - X=2Y
P(2a,a)
slope of PQ @I Jqurdl = k—a _ 4
h-2a
= k—a=-h+2a
h+k
=— . 1
. (1)
Also @1 2h =20 + B
2k=a+p
=>2h=a+2k

—a=2h-2k ..(2)
from (1) 3R & (2) ¥

h+k
=2(h-k
3 (h—k)

so locus is 3fa: fd=gueI6x By =x+y = 5x=7y
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3. Pair of tangents are drawn from origin to the circle x? + y2 — 8x — 4y + 16 = 0 then square of length of
chord of contact is
A A 9 x2+y2 —8x —4dy + 16 = 0 W Wzl Y&y & o & a9 wefoiar &) o= &1 a7 83—

64 24 8 8
(1) 5 @) 5 (3) 3 (4) 13
Ans. (1)
Sol. L=.S,=+16=4
R=v16+4-16=2

LR  2x4x2 16

Length of Chord of contact Tugisitar &1 ow=Te = 2 = =
J2+Rr2 J16+4 Y20

square of length of chord of contact Tefsfiar @ #Tg &1 a7 = %

4, Contrapositive ofif AcBandBc CthenCc D
(1)CzDorAgzBorB¢C (2)CcDandAz BorBz C
(3)CcDorAzBandB « C (4)CcDor Az BorBaz C
gfd Ac B3R Bc Cdd Cc D &1 gfcraRafia 8—

(1)CezDIIAgzBIIBgz C (2)CcD RA gz BaBe C
B)CcDIAzBIRBzC 4)CcDaIAgzBaiBg C
Ans. (4)

Sol. LetP=AcB,Q=BcC,R=CcA
Contrapositive of (P A Q)—» Ris ~R—>~ (P AQ)
Rv(~Pv~Q)

Sol. AMP=AcB,Q=BcC,R=CcA
(P AQ)> R @ sRuRaffd ~R - ~ (P A Q)
Rv(~Pv~Q)

5. Let y(x) is solution of differential equation (y? — x) g—i =1 and y(0) = 1, then find the value of x where

curve cuts the x-axis

AT y(X), ddhel FHIDRT (Y2 — X) %:1@3?['%6% y(0) = 1, T x BT 99 BT, ST d% X & Pl

PIRE G
(1)2-e (2) 2 +e (3) 2 4) e
Ans. (1)

Sol. Sol. X +x=y?
dy

F.—el —e

x.e¥ = Iyz.ey.dy

=ylel — IZy.ey.dy
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Ans.

Sol.

Ans.

= y%¥ - 2(y.e¥—e¥) + ¢
x.e¥ = y%eY —2ye¥ + 2¢¥ + C
X=y?-2y+2+c.e?

x=0, y=1
0=1-24+2+ 2%
e
c=-€
y=0, x=0-0+2+(-€) (e

X=2-€

5 t

Let 61 and 02 (wheref1 < 82)are two solutions of 2cot?0 — ,—e+ 4=0,06 € [0, 2n) then Icosz 360d0 is
sin
0,
equal to

0,

qT 01 3R 0 (ST 01 < 0) TEBRT 200120 — _ie+4=o,ee [0, 27) b < & & 74 [cos?30d0 w1
sin

0,

A4 -
2 T
1) X 2) & 3) L 4 =
(1) 3 @) 3 (3) 5 (4) -+
(1)
> 5
2cot“0———+4=0
sin®
2
2cos” 0 5 +4-0
sif®  sind
2co0s?0-5sin0+4sin°0=0, sind=0
2sin®0-5sin0+2=0
(2sin6—1)(sin6-2)=0
sine:l
2
g_T 5n
6’6
51/6 51/6
- jcosz3e do = .[ 1+c0s66 9
2
n/6 n/6
. 51/6
=l{9+3'n69} _1 @_E+l(o_0) _14n_=n
2 6 J.,c 2.6 6 6 26 3
Let3+4+8+9+13+14+18+.......... 40 terms = S. If S= (102)m then m =
AT 3+4+8+9+13+14+18+.......... 4098 9 =S. 3T S=(102)mdd m =
(1) 20 (2) 25 (3) 10 4)5

(1)
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Sol.

Ans.

Sol.

Hindi.

Ans.

Sol.

S= 3+4+8+9+13+14+18+19.........40 terms U d&H
—_— Y

S=74+17+274+ 37 +47 +......... 20 terms Ug d&
Suw :%[2><7+(19)10] =10[14 + 190] = 10[2040] = (102) (20)

=m =20

If (36 Cm)x (kz —3): ®C, 6, then number of ordered pairs (r, k) are —(where kel).
A (BC,,, )« k2 -3)=FC, 6, BT I (1, k) B @ & (T kel),

(16 (22 (3)3 (4)4

(4)

ﬁxgﬁé _3): 35

r+1 C, C,

k3= Lpe_g, !
6 6
r can be 5, 35

for r=5k=%2
r=35 k=13

Hence number of order pair = 4
r+1 C, C,

1

kg "*t1 r+1
6

>k¥=3+ —
6
r 5,358 Jobdl g |
r=5®fiw k=12
r=35 & fogk = +3

3{<: AT g Bl T = 4

2
Let 4a J‘e“’”x'dx =5then o =
b
2
M1 6 4a Je_“lxldx =5da-=

-1

(1) fn2 (2) (2 3) gn% () gn%
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10.

Ans.

Sol.

—a —20
:40{[1‘6 j—[e ‘1}:5 L 4(2-ev—e?)=5 Pute~=t
o o

= 42+4t-3=0 =>@2t+3)(2t-1)=0
1
=>e%=— =a=In2
2
Let f(x) is a five degree polynomial which has critical points x = £1 and Iirrs(Q + @j =4 then which one
X—> X
is incorrect.
(1) f(x) has minima atx = 1 & maxima atx = —1
(2) (1) —4f(-1) =4
(8) f(x) is maxima at x = 1 and minima at x = —1
(4) f(x) is odd
AT 5 f(x) T 5 919 BT 9gUS & fora Hifdsd fag x = +1 8 T Iirrg(2+@j:4?ﬁ =1 # |
X—> X
TAd 2 |
(1) f(x) @ x =1 R =1 qon x = -1 ) SRaw 2|
(2) (1) —4f(-1) =4
(3) f(x) @1 x = 1 Sfeas qa1 x = —1 R =8 2|
(4) f(x) faws =1a 2|
(1)
f(x) = ax5 +bx* + cx®

Iim(2+ax+b++csz4:> 2+c=4 =¢c=2
X

f'(x) = Bax* + 4bx3 + 6x2
= X2 (5ax2 +4bx+6)

f'(1) = = 5a+4b+6=0
) = = 5a-4b+6=0

f(=
b=0
6
a=——
5

f(x) = %6x5 +2x8

f'(x) = —6x* + 6x?
= B6x2 (—x2 +1)
= —6x2 (x+1) (x=1)

-1 + 1—
1- 1

Minimal at x = —1
Maxima at x = 1

x = -1 R f=fas
x=1W IS
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11. If 3 b, ¢ are unit vectors such that 2+ b+c¢=0and A = a.b+b.¢+¢.32 and d = axb+bxC+6xa
then (,d) =
e &,b, ¢ SHIS ARY 39 TR 2fh 4+ b+C=0TAMA=a.b+b.6+C.3 3R d = Axb+bxE+Exa

Ja(r,d) =
3.. - 3.- - 3.~ - 3.~ =
(1) [E,Sa x b] 2) [E,Sa X c] (3) (— E,Ba X c) (4) (— 5,36 x b)
Ans. (4)
Sol. |a+b+c]?=0

(ab+bg+ca) = ;
=>A= =3
2

= axb+axb+axb

d =3 (axb)
12 Coefficient of x7in (1 + x)"% + x(1 + x)° + x3(1 + x)8+........... +x10 is-

(1 +%)10 4+ x(1 +x)°+ x2(1 +X)8........... +x'0 F x7 HT OTH &—

(1) 330 (2) 210 (3) 420 (4) 260
Ans. (1)

A+x) 01— >
1+ x

Sol.
[-its)
1+x
(14x)° 14 %" —x"]
1
1 1
N
=(1+x)"-x"
Coefficient of x”is "'C7 = "'C4 = 330
X’ &1 ol ''C7 = '"Ca = 330
13. Let o and B are the roots of x2 —x — 1 = 0 such that Px = of + B¥, k > 1 then which one is incorrect?
AT 6 o T2T B FHNIROT x2—x—1=03 1 39 UBR © & Pe= o + B, k> 11 97 3§ & I=/1 Teia
o
(1) Ps= P2 x P3 (2) P1+ P2+ P3s+ P4+ Ps=26
(3) P3=Ps— P4 (4) Pa= 11
Ans. (1)
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Sol. o°=5a+3
BS=5B +3

Ps=5(a+p)+6

~5(1)+6

Ps=11land 92 Ps=o? + B2=a+ 1+ B+ 1

Po=3and @ Ps=c®+B3=20+1+28+1=2(1)+2=4
PoxPs=12and@@mPs=11 = Ps = P2 x P3

14. Let f(x) = x3 —4x2 + 8x + 11, if LMVT is applicable on f(x) in [0, 1], value of cis :
AT & f(x) = x3 —4x2 + 8x + 11, f(x) & fog LMVT em=a=1et [0, 1] & forg @ et @rc |

4-7 4-5 447 4445
(1) —— () —— 3) (4)
3 3 3 3
Ans. (1)
Sol. f(x) is a polynomial function
it is continuous and differentiable in [0, 1]
Here f(0) = 11,f(1)=1-4+8 +11 =16
f'(x)=3x2-8x+8
£ (c) = f(1)—1(0) _16-11 —3c2—8c+8

1-0 1
= 3c2-8c+3=0

o 827 47
-6 3
c= 4‘3ﬁ (0, 1)

Hindi. f(x) T® 989919 He 2 |
Tg RT [0, 1] H &dd a2 3Rt (0, 1) H 3@dHa-d & |
T8 H(0) = 11,f(1) =1 -4+ 8+ 11 =16
f'(x)=3x>-8x+8
f(1)-1(0) 16-11

f'(c) = =3c?-8c+8
1-0 1
= 3c?-8c+3=0
o 8¢2ﬁ:4iﬁ
6 3
c= 4-\7 € (0,1)

3
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15.

Ans.

Sol.

16.

Ans.

The area bounded by 4x? <y <8x+12is -
4x? <y <8x +128NI feRT g &=l 23—

127 128 124 125
(1) — ) —

3 3 3 3
(@)

4x2 =y
y=8x+12
4x2=8x + 12
x2—x-3=0
x2—2x—-3=0]
x2—3x+x—-3=0
(x+1)(x=3)=0
X =—1
3
A=I(8x+12—4x2)dx
4
3

8x2

3
A= BT oo
>

=(4(9)+36—36)—(4—12+%j =36+8—%

-1

3 3 3

There are 5 machines. Probability of a machine being faulted is ik Probability of atmost two machines

3
3
is faulted, is (Zj k then value of k is

5734 39 UpR ® & 5t e 799 & wRE B9 & uiliedn %%‘,aﬁeﬂﬁwaﬁmﬁ:ﬁa‘)wgﬁ

3
BT UTiRIHar Gj k®, d kT 519 81 |

(1 - (2) 4 (3) = (4) —
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Sol.

17.

Ans.

Sol.

Required probability = when no. machine has fault + when only one machine has fault + when only two
machines have fault.
e UIfwaT = o1 ®1g il 79 WRE 98 ® + 919 dad (@ 7LE TR ® + OF dael & AW WRE 7

ol el

243 .\ 405 .\ 270 918 459 27x17
1024 1024 1024 1024 512 64x8

3)? 3V 17
—| xk=| =] x—
4 4) "8

k= —

2 2
3x + 4y = 1242 is the tangent to the ellipse X_2+y? =1 then the distance between focii of ellipse is-
a
2 2 .
afe 3x+4y=12\/§,é‘r€i—cmx_2+y?:1 o) wet v g efgw @ A @ A7em g Brfl—
a
(1) 2J5 (2) 2J3 (3) 2v7 (4) 4
(©)
3x +4y =12 42
=4y =-3x+12 V2
=>y=-— %x+3 J2

condition of tangency weiar &1 Ufde= ¢? = a?m? + b?

18 = a2 9 +9
16
a2 9 =9
16
a?=16
la=4
2
a 16 4
ae=§.4= \/7

. focus are TR (/7 , 0)
. distance between foci TR & 7eg g8 =2 V7
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18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

If z= [Mj is purely real and 6 € (E,n] then arg(sind + i cosb) is -
4 —icos6 2

IfE 7 = (Mj gofern arafas & qer 0 e(g,n] ar arg(sind + i cos0) HT A EFT—

4 —icosO

3 3 4 4
1) —tan™' = 2) t—tan™' = 3)r—tan' = 4) tan~' —
(1) (2)mn 2 Q) n 3 (4) 3

4
3)
_ (3+isino) (4+icos0)
~ (4—icos6) = (4+icosb)

as 9f® z is purely real gofa: ar<ifd® & = 3 cosO + 4sind = 0 = tand = — %

arg(sin® + icosh) = « + tan™' C(?—SG =n+tan™| - 4) n—tan™'| - 4
sind 3 3

ai, az, as .....as are in GP where a1 < 0,

9
ai+a2=4,a3+as=16, if Z 8; = 4, then A is equal to
i=1

ai, az, as .....ag‘\'[Uﬁﬂ’\’ Joft § & S8 a1 < 0,

9
ai+as=4,as+a:=16,if Y, =41 \PT A &M
i=1

(1) -513 (2) 3 (3)-171 (4) 171
(3)

ar+az=4=ar+arr=4......... 0]

as+as=16=airP+airr=16....... (i)

l2+l =r’=4
;

r=+2

4
r=2, ai(1+2) =4 = ai= 3
r=-2, a1(1—2)=4:a1——4

Za:al ("1) 4)( ) %513)=4x

—21 B

171

fafdy Vi—x2 =k-x y1-y? andaﬁ’\’y[%) =— %.Then?ﬁj—i atx = %isg\ﬂﬂ-

2
1) i @ - > (4) =
(3)
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1 -1 -1
Sol. X=§, y_T:> XY—?
y1(:2X)+y I 1_’1_y2+ X(_2Y) yu
2v-x? 21-y?
Xy .\/_2__\/_2 Xy.y'
+y'VI=X" =—y1-y° +
i J1-y2

g g

NCI -1 415
Y172 5| B 4
4 V2
¢4—51J f1-+4a5)
2is )7 4l

21, Let X={x:1<x<50,x e N}
= {x: x is multiple of 2}
= {x: x is multiple of 7}
Then find number of elements in the smallest subset of X which contain elements of both A and B
T X={x:1<x<50,x € N}
= {x: X, 2 BT O &}
={x: X, 7 @I IO & }
T X P FIH BIC ITFTAY, S A AT B I & @gal B GHIRT PAT 8, § Il DI A& 8—
Ans. 29
Sol. n(AuB)=n(A)+n(B)-nAnB)
=25+7-3
=29

22. If Q(g ; 1?7) is foot of perpendicular drawn from P(1, 0, 3) on a line L and if line L is passing through

(o, 7, 1), then value of a is

I P(1, OS)@WQ@TLWWWWQ(

w|o
W]~

,gJﬁamiETL(a,?J)‘éw?ﬁ%aﬁazﬁrﬁm

BIT—
Ans. 4
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Sol.  Since PQ is perpendicular to L, therefore
fF PQY@ L& o gaq & saferg
P(1,0, 3)

(a, 7, 1)

(3519

200 10 98 112
—+

——-—+—=0
3 9 9 9
20 _24 =>a=4
3 9

23.  Iff(x)is defined in x e [_l, l)
3'3

l lo ﬂ x#0
f(x) = < x % 1-9x Find k such that f(x) is continuous

x=0
AR f(x), x e [_l,ljﬁ gRwR &
3 3
1 | 1+3x 0
fx) = 1l x ) 0% 1-ox X# Y afx f(x) aaq & o kBT A ST
k x=0
Ans. 5
Sol.  limf(x) nm(lfn[”f’“j] - nm(m“”X)_ﬁ”“—ZX)j
x—0 x—0{ X 1-2x x—0 X X
_ “m(an(HSx) B 2£n(1—2x)j 3.2 <5
x—0 3x —2X
~. f(x) will be continuous |ad B T if AT f(0) = Iingf(x)

24, If system of equation IfE FHIHON &1 Fawmg
X+y+z=6
X +2y+3z=10
3X+2y +Az=p
has more than two solutions. Find (u — 2?)
% QI A AP A B A9 (u—A2) BT AM BT

Ans. 13
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Sol.

25.

Ans.

Sol.

X+y+z=6 ... (1)
X +2y+3z=10 ... (2)
X+2y+Az=p ... (3)

from (1) and @21 (2) &
fz=0=x+y=6and3R x+2y=10
>y=4,x=2

(2, 4, 0)

ify=0=x+z=6and3R x+3z=10
—z=2and3Rx=4

4,0,2)

SO SAfTU 3Xx + 2y + Az =1

must pass through TRl © (2, 4, 0) and T2 (4, 0, 2)
soSAfeTiB + 8=p=>p=14

and TAT 12 + 24 =
12+20=14=%=1

SO By p—A2= 14— 1

=13

If mean and variance of 2, 3, 16, 20, 13, 7, x, y are 10 and 25 respectively then find xy
afe @RI 2, 3,16, 20, 13, 7, X, y BT 71eF 3R TRR0T A 10 3R 25 8 T xy BT A 8—
124

2+3+16+20+13+7+Xx+y
5 =

10 = x+y=19...... (i)

2
variance TRl 6* = @ ~(xf =25

4+9+256+400+169+49+x2 +y?
8

= x2+y2=113......... (i)

(x+y)?= (192 = x2+ y2 + 2xy = 361 = xy = 124

(exact data is not retrieved so ans. can vary)

-100=25
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