COMPUTER BASED TEST (CBT)
Memory Based Questions & Solutions

Date: 08 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

SECTION -1
Straight Objective Type (¥¥ RIS YHR)
This section contains 22 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

9 TS H 20 §g-ecdl UeH £ | TS U & 4 I (1), (2), (3) T2 (4) B, 77 & 4% 1 681 © |

1

1. Let J cosx dx 5= ( +sin® xJ- +¢ then find value of M(E]
sin® x( +sin®xpp 3
AT I cosx dx 5 =f(x) (1+sin6x)%+c,3ﬁ M(Ej?ﬁlﬁﬁ%\'—
sin3x(1+sin6x)§ 3

(1)4 (2) -2 (3)8 (4) -4
Ans. (2)
Sol. sinx=t

cos x dx = dx

dt dt

|= =
2 2
3 6 3
t (1+t )5 t7[1+t16j3

Put 14+ =3 vy w = 3= 1 i2g
t° 2

W=

r2dr 1 1(sin® x +1 1 s\
=——r+C=-——|——| +C = — 1+sin® xP +c
2 r? 2 2( sin® x ] 2sin2x( T

f(x) = —%coseczx and 3R 1 =3

(51

2. If y(x) is a solution of differential equation v1— x2 %+\/1—y2 =0, such that y(%)=— then
X
2 dy 2 1 \/§
AR y(x), srader FHERIT V1—x d—+\/1—y =0 FHT A & qAT y > =?,ﬂ’s[
X

1 1 1) 43 1 1
Hyl—|=-— 2)y — |= X2 3) y — |=— 4
ofglw elElT elEe @i

Ans. (3)
Sol. dy + dx =0 = sin"ly + sin"'x = ¢

J-y? 1-x?
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= sin-'y = cos'x

7x2+2

(1) e—2 (2) e2 (3) eZ/7 (4) e3/7

Ans. (1)
2 . |iml{3"2*2—1} |iml{ L } -4
Sol. Let L = Iim(3x2+2jx _ e 2| 7x2+2 - 2| 7x%42 —e2 —g2
x-0( 7x°+2

4, In a bag there are 5 red balls, 3 white balls and 4 black balls. Four balls are drawn from the bag. Find

the number of ways of in which at most 3 red balls are selected

(1) 450 (2) 360 (3) 490 (4) 510
Ans. (3)
Sol. 0 Red, 1Red, 2 Red, 3 Red

Number of ways = 'C,4+ °C,.”Cg + °C,."Co+ °Cz.”Cy =35+ 175 + 210 + 70 = 490

5. Letf(x) = {(sin (tan-'x) + sin (cot'x)}2 =1 where |x| > 1 and % _ %%( in"'f(x)).

If y(ﬁ)zg then y(—\/§)=

- . - 27
(1) = @ & ®) 3 W3
Ans. (2)
Sol. 2y =sin'f(x) + C = sin-'(sin(2tan-'x)) + C = 2(%) = Sin“[si n(%)} +C
E = E +C C=0
3 3

for x = —/3, 2y = sin-" (sin(_zn]]+o - 2y = -

(-3

6. If 21> + 21+ f(x), 3* + 3* are in A.P. then minimum value of f(x) is
(1)1 (2) 2 ()3 (4)4
Ans. (3)
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Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

21X | otx 4 3% 4 37X
f()-{

2

Using AM > GM

f(x) > 3

|

Which of the following is tautology
1 & 9§ DD gASfad 7 ?

M ParP—>0a)—q

@) pvipnrq)
(1)

R a—>pa(p—a)

4) (pA(pva)

Pla|p>qg|pa(p—a) | (PA(P—0)—>qg | g—>pa(p—>a) [PACQ pv(PAg)|pvq|pa(pva)
TITI|T T T T T T T T
TIF|F F T T F T T T
FITIT F T F F F T F
FIF|T F T T F F F F

Ais a 3 x 3 matrix whose elements are from the set {-1, 0, 1}. Find the number of matrices A such that
tr(AAT) = 3. Where tr(A) is sum of diagonal elements of matrix A.
ATH 3 x 3 ¥ F1 IME B, o8 @7d Tz {-1,0, 1} 9 foU T 8|79 MgE A &1 F=A1 o1d IR
S 39 UBR © & tr(AAT) = 3 I tr(A) TTE A & fa®HYl & 3fagal &1 A © |
(2)612

(1) 572

@)

Let AT A = [a;;
tr(AAT) = 3

afy +af, +afy +aj +

possible cases

Huifaa Rerfer

]3><3

0,0,0,0,0,0,1,1,1

0,0,0,0,0,0,—1,—-1,—1
0,0,0,0,0,0,1,1, -1 -3
0,0,0,0,0,0,—1,1,—1

-1
—1

-3

(3) 672

9Cs x8=84x8=672

(4) 682

Mean and standard deviations of 10 observations are 20 and 2 respectively. If p (p = 0) is multiplied to
each observation and then q (q = 0) is subtracted then new mean and standard deviation becomes half
of original value . Then find q
10 TRIeT0l HT FATR A1E T4 A6 faaed Hae: 20 76 2 7 | IS IS W& Bl p (p = 0) § 0N RS

T4 9 q (q# 0) ICAT WY d9 1 AATR A1 U4 AMG [dae- aRafded AF & MY 8 9 &, a9 q

BT 9 B |
(1)-10
(2)

(2) —20

(3)-5

(4) 10
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Sol. If each observation is multiplied with p & then q is subtracted
I TS & Pl p H YO RS 8 9 q G IY
New mean x; =px—q
I 71T Xy =pX —(
=10= p(20)-q cen(1)
and new standard deviations
AT 1 A4D fdere=

1 1
co = p|oy =1=1p| (2) :mhé- :p=i§
1
If p= —
P=3
m%’p:l
2

then g = 0 (from equation (1))
T q =0 (TR (1) )

1
fp=- 2
g p=— 1
2
q=-20
10. If maximum value of 1°Cy is a, 2°Cq is b, 2'Cy is ¢, then relation between a, b, ¢ is
Jfg 19C, BT 3MfAHAH AF a, 20Cq BT 3MfAHAH A b qT 21Cr BT MABTH A ¢ §, d9a, b, c H T€4 © :
Ans. (1)
Sol. We know "G is max at middle term

&9 S ® % "C, A& U W 3ifdepaw B 2 |
a="Cp="C10="1Cg
b =20Cq = 2°Cyo
¢ =2"Ce =2'C10 = 2'C11
a b B c
19 20 19 21 20 49
Co S0 G i Ce
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11. Let P(A) = % P(B) = % where A and B are independent events then
wP(A):%,P(B):%aﬁAamBWW%,aa
A 1 A 1 Ay 2 A) 5
1P —|== 2) Pl = |== 3) Pl === 4) Pl — |==
ofdlt e efE o)
Ans. (2)
Sol. A & B are independent events so

A 9T B W@d "eAN B, S9fely

82X _ 8—2)(

12. Let f(x) = g g% then inverse of f(x) is

82x _8—2x
AMT(X) = ————— a9 f(x) BT URTA B & -

1 1+ x 1 1-x 1 1-x 1 1+x
o goa(y] @ geali] @ s @ gia(i]
Ans. (1)

Sol. y=

84X :1+y
1-y

4x = IogSGJF—);J

1 1+y
:—I —_—
- ogs[HJ

1 1+X
f1(x) = —loge| ——
() 4098(1—xj

13. Roots of the equation x2 + bx + 45 =0, b € R lie on the curve |z + 1| = ZM, where z is a complex
number then

THIHT X2+ bx +45=0,b c R® a1 a5 |z + 1] = 2410 W Rerd 8, W&l z wfas G 2 @@

(1Yb2+b=12 (2)b2-b =30 (3)b2-b =36 (4)b2+b=30
Ans. (2)
Sol. Letz=aip be roots of the equation

AMTz = o + i FHHT & o B
So 2a0=-band a2 +B2=45, (a+ 1)2+p2=40
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SATT 200=—b dAT a2 + P2 =45, (o + 1)2 + P2 =40
So (o+1)2-a2=-5

saflt (o + 1)2-a2=-5

= 200+ 1=-5 = 200=—6
sob=6
gafeTtb =6
hence b2 - b =30 3d:b2—b =30
X2 +a . . .
14. For f(x) = /n | Rolle's theorem is applicable on [3, 4], the value of f'(c) is equal to

T f(x) = n [X:r(a)a‘» forg ora_Te [3, 4], § A wHE Faid & @@ f'(c) $T A B

- 1
12 @ 13 ®) 6 6
Sol. f(3)=f(4) = a=12

=0
c= 12
1
f" -
© 12

15. Let f(x) = x cos~(sin(|x])), x € [_?ngj then

©=-T
(1)) == 2

(2) f'(x) is not defined at x =0

(3) '(x) is increasing in (_?noj and f'(x) is decreasing in [O,

N3
N—

(4) f'(x) is decreasing in [_?“oj and f'(x) is increasing in (O,

N3
~

HT f(x) = x cos~(sin(=[x])), x e (‘?“gja-sr
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Sol.

16.

Ans.

Sol.

17.

f'(x) = x (r — cos™! (sin|x|))

=x(n—(g—5in1(sm | x I)B
_ x[gﬂx |]

E+2x x>0
F(x) = {2

T _ox x<0

2

T

f'(x) is increasing in (O,ZJ and decreasing in (‘?“o]
[;;,ojﬁ f'(x) BRI & T [o,g]ﬁ f'(x) 9EATT 2 |

Let P be a point on x?= 4y. The segment joining A (0,—1) and P is divided by point Q in the ration 1:2,
then locus of point Q is

AMT x2= 4y R & fog P 2| A5 A (0,-1) W@ P &1 e aren vamavs fag Qgr1 1:2 3 fawifoa g
g, T8 Q@ fag 9 &

(1) 9x2=3y +2 (2)9x2=12y + 8 (3)9y2=12x+8 (4) 9y?=3x+2

(2)

Let point P be (2t, t2) and Q be (h, k).

AT g P (21, 12) 91 Q (h, k) B

2t -2+t
3’ 3

2
Hence locus is 3k + 2 = [%) = 9x?=12y + 8

2
3q: fawg g3k + 2 = (%} = 9x2=12y + 8

Ellipse 2x? + y2=1 and y = mx meet a point A in first quadrant. Normal to the ellipse at P meets x-axis
1 . .
at | -——=,0 | and y-axis at (0, B), then |B| is
[ 32 J

(1) % @) ¥ 3) %
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ega 2x2 +y2 = 1 3R ¥ y = mx fIg A W yoret ggaifer § et g | dredga & fag P wR s1fier= x-

1
TP | ———,0 -31e7 B (0, foyeran 21 -
[ " Jtl'\’ﬁ?ﬂyéﬁ&T (0, B) ™ a9 |B|

2 2.2 V2
(1) i (2) 5 3
Ans. (3)

Sol.  Let P be (x1, y1)

Equation of normal at P is X ¥ 1
2%y Y 2
It passes through (—L 0) > 1 -1
32’ 6v2x, 2 ' 32
So vy, = % (as P lies in Ist quadrant)
So B = h = @
2 3
H1fb fa4g P, (x4, y1) g
P o aferg —— Y 1
2X1 Yy 2
W%(—L,Ojﬁwﬁ > 1 :>x1=L
3.2 6v2x, 2 3.2
Wy1=¥ (34f P wom et ¥ Rerel 2)
saforg o Y1 Y2
P=%=73
18. If y2 = ax and x2 = ay intersect at A & B. Area bounded by both curves is bisected by line x = b(given a >

b > 0). Area of triangle formed by line AB, x = b and x-axis is%. Then

(1)aé—-12a®-4=0 (2) a8 +12a3-4=0
(3)ab-12a3+4=0 (4)ab+12a8+4=0

AT y2 = ax AT x2 = ay , A 3R B IR Ui & © | IM1 91 A URTg &FHd Bl V& X = b §RT
FAfGHIRTG BT © (Wafd a > b > 0) @1 AB, x = b 3R x-31eT & a1 3t %%aa

(1)a®-12a3-4=0 (2)a®+12a8-4=0
(3)aé-12a°+4=0 (4)ab+12a3+4=0

Ans. (3)
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Sol.

19.

Ans.

Sol.

20.

Ans.

also area of A OQR &T &9%hd = %

lb2=l = b=1
2 2
Putin (i) ¥ @9 W)
= 4aa-2=2a°
= ab+4a3+4=16a
= af-12a%+4=0

Let ABC is a triangle whose vertices are A(1, —1), B(0, 2), C(x’, y')and area of AABC is 5 and C(x', y')

lie on 3x + y — 4L = 0, then

AT B2yt ABC U@ 2 8 fras =i A(1, =1), B(0, 2), C(x', y') & Ter 31 ABC &1 &%l 58 dor

C(X,y)\@I3x +y—4L =0 Red 8, a9

(1)2=3 (2r=-3 @) r=4
(1)

0o 2 1

1 -1 1

C oy

21 =-x)+(y +x)=x10

2+2X' +y +x' =%10

3X'+y =120r AI3X' +y' =—8

A=3,-2

D=1
2

X

The system of equation 3x + 4y + 5z =

X+2y+3z=1
4x + 4y + 4z =5
is inconsistent, then (3, u) can be
(1) (4, 6) (2) (3, 4) (3) (4,3)
AFG FHERO e 3x+4y +5z=p
X+2y+3z=1
4x + 4y + 4z =5
fPTT oRITa & 99 (5, p) ®
(1) (4, 6) 2) (3, 4) (3) (4, 3)

(3)

()% =2

(4) (1,0

(4) (1, 0)
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Sol.

21,

Ans.

Sol.

3 45
Note D=|1 2 3| (R3— R3—-2R1 + 3Ry)
4 4 4
3 45
=1 2 3=0
00O

Now let Ps=4x + 4y + 4z — 6 = 0. If the system has solutions it will have infinite solution,
S0 P3 = aP1 + BP2

Hence 3o+ =4&4a +2=4=0=2&pB=-2

So for infinite solution 2p -2 = § = for 2u#48 + 2

system inconsistent

3 45
T@iD=|1 2 3| (R3 > Rs—2R1 +3R2)
4 4 4
3 45
=1 2 3=0
000

AT Ps = 4x + 4y + 4z — § = 0 I FNH0N &1 Mg g @1 8 A1 39D < 8 81 |
gafely Ps= aP1 + BP2

o B0+ P=48&4a +2PB=4=0=28&p=-2

MY 3 &1 @ folg2u—2=8=2u#56+2® fog

[REZREC K]

Shortest distance between the lines x-3_y-8_z-3 x+3_y+7_2-6 is

4 22 ' A 1 7
(1) 3430 (2) 24/30 (3) V30 (4) 4430
. x—3:y—8:z—3, X+3:y+7:2_6$qwa%‘:§\9r%—
1 4 22 1 1 7

(1) 3430 (2) 24/30 (3) V30 (4) 4430
(1)
AB =6i +15] + 3K
P=i+4]+22%
q=f+]+7R

i k

i
pxq=[1 4 22 =6i+15]-3k
11

N

‘A_Ei-(ﬁxaj [36+225+9|
SD=l—1- -
pxd  36+225+9
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22.

Sol.

If volume of parallelopiped whose there coterminous edges are G:T+]+M2, \7z2iﬁ]+R &

W =i+ j+3k is 1 cubic unit then cosine of angle between i and V is

I TR Tethold D M~ ol G=i+)+AK, V=2i+]+Kk T W=i+]+3k ¥, & 3maa= 1 &

IPIS & 9 U 3R V T BV BT HIodT d14 a—

7 7 5 S
M 375 @7 ® 35 ) -
11 X
#1=]|1 1 3|==-A+3=%1 =>A=20rA=4
2 1 1
Fori=4a fag
Cose=2+1+4= 7
V618 643

SECTION -2

% This section contains FIVE (03) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.

7
L X4

If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal

places.

» Full Marks : +4 If ONLY the correct option is chosen.
» Zero Marks : 0 In all other cases

TS 2

< 39 @S ¥ UF (03) U B IS U &1 SR G&Aa A (NUMERICAL VALUE) 2, St fg—siarg qurfes
AT TIHAT Yhoel—3ih H B |

< I AEITHS A H &1 | IfE quHEd I 8, O IS JI9 Bl S¥HAd © Q1 WRIF] 06 ghe/ISS
3% (truncate/round-off) &< |

< 3BT IS

> gl 3% +4 I R el fawed € g w2
> IS 0 I |l uRRerfal 4|

23.

Ans.

Sol.

I

Nk
o

=

2

=

+
=

6 2

420x 41 N 20x 21
6 2

k
[20(21)(41) N 20(21)}
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24,

Ans.

Sol.

25.

Ans.

Sol.

- %[2870 +210]
= 1540

If normal at P on the curve y2 — 3x2 + y + 10 = 0 passes through the point (0, 3/2) then slope of tangent
at P is n. The value of |n| is equal to

4
P = (x4, y1)
' ' ' 6X1
2yy'—6x+y =0=y = | ——
1+ 2y,
3
2 1| [12y
- X4 6X4
9—-6yi=1+ 2yi =yi=1
LXi=%2

.. Slope of tangent = (%)
=%4

< nl=4

If 2x2 + (a—10) x + % = 2a, aeZ* has real roots, then minimum value of 'a' is equal to

afd 2x2 + (a—10) x + 3—:=2a,aez+$aﬁwﬁ€5%aﬁ'a'wwﬂﬁ%:

8
D>0

(a—10)2-4(2) [3_23—2ajzo

(@—10)>-4(33-4a)>0
?-4a-32>0 = ae (—», 4] U [8, »)
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