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PAPER WITH SOLUTION
9t January 2020 _SHIFT -1

MATHEMATICS




Sol.

Sol.

The number of real roots of the equation, e*+e3-4e>* + ex+ 1 = 0 is:
FHIHI e +e¥-4e> + e + 1 = 0 Jrafdsd Hell &) Fw& 2

(H1 (2) 3 3)4 4) 2
1

letex =t
=t*+t2 -4t +t+1=0

=(t2 +l2j+[t +1]—4=0
t t
2
=(t+lj +[t +1]—6=0
t t

=u*+u-6=0
=(u+3)(u-2)=0

t+%—2=0 ;t+%+3=0(NotpossibIe)

=t°-2t+1=0
=t=1
=e*=1

=x=0

Negation of the statement :
J5 is an integer or 5 is irrational is :

(1) 5is an integer and 5 is irrational.

(2) /5is not an integer and 5 is not irrational.
(3) /5 is not an integer or 5 is not irrational.
(4) 5 isirrational or 5 is an integer.

B, 5 TP I & AT ARI &' &l e 2
(1) 5 e qurie &1 & a1 5 R & 2|

(2) 5 e qUiie & & AT 5 uRAT T B

(3) 5 & qUIid & 3R 5 uRAg B |

(4) 5 uR¥T 8 A1 5 Ue QUi B |
2
~(pvq)=~pan~q




Sol.

Sol.

x sin® x

2n
The value of .([ Sin® X+ COS® X

T x sin® x

¢ sin® x +cos® x
(1) 4n

4

2 x sin® x
I= j T dx
sin® x+cos X

Onaddingeq.1&2

X BT HE B -

XSII’I X
SII'I X +cos® x

..(1)

.(2)

2n - 8
sin™ X
21=27‘tjﬁdx
v SIN” X+Cos™ X

n./[z
0

n/2
1=4nj

0

Onaddingeqg.3and4

sin® x

——————dx
sin® X + cos® x

I=4n

cos® x
8 a8
cos® x +sin® x

n/2
:21=4nj 1.dx
0

The value of

cos (8] cos(‘?’sn]
cos (8] cos(
(1) %

4

3T . T . 3T T
=C0S” —SIN—+SINn”" —COS —
8 8 8 8

= sinZxcos X |x1
8 8

(2) 272

X is euqal

(3) 2= (4) o

..(3)

.. (4)

1
(4) PN
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Sol.

Sol.

A circle touches the y-axis at the point (0,4) and passes through the point (2,0). Which of the
following lines is not a tangent to this circle ?

T g y-31& Bl a5 (0, 4) R TRl o=ar & a1 g (2, 0) 9 Sax o 8 | 7191 § 9§ 319 0 Y@ 59 99 3
TRt ¥ T g ?
(1) 3x-4y-24 =0 (2)4x -3y +17=0(3)3x+4y-6=0 (4)4x +3y-8=0
4

B(0,4)

\

\/'A(Z,O)

X2 +(y —4) +1x=0
Passesthrough (2,0)
4+16+21=0

r=-10

x? +y? —-8x+16-10x=0

C(54), r=y25+16+-16 =5

" distance of (5,4) from line 4x + 3y - 8 = 0 = radius
Option (4) is correct answer.

Let z be a complex number such that

z-i|_

=1 and |Z|=g. Then the value of |z +3iis :

z+2i
A1 z U QRN s e g, ZZ+_2'i‘=1 & qu |z|=g g, @ [z +3] @ A B
7 15
1) 5 (2 o (3) 23 (4) V10
1
z-i 5
“lz+2i ‘ =L l=g o)y -1 et (v +2)
:yz—l (6)) =>4==
2
2 2_§
X tyt=",




Sol.

fromegq.(1)
=x=+6

z=\/6_—% or —\6 -+

2
. 6+E‘ _ fe.25_[49_7
2 4 4 2

Let C be the centroid of the triangle with vertices (3, -1), (1,3) and (2,4). Let P be the point of
intersection of the lines x + 3y -1 = 0 and 3x-y+1 = 0.Then the line passing through the points
C and P also passes through the point.

arn et (3, -1), (1,3) T (2,4) e By &1 dwa C 51 a1  v@msii X + 3y -1 = 0 @21 3X-y+1 = 0 %1 ufdeees
fag P 2 a1 fasgall C Jonn P 9 TorA arell Y@, 71 7 9 f fasg & ) gowah 27

21) (-9, -7) (2) (9,7) (3) (7,6) (4) (-9, -6)

|z + 3i|

A(3,-1)

(2,2)

B D
(1,3) (2,4)

P:x+3y-1=0...(1)
3x-y+1=0 ....(2)
On solving eq.(1)and(2)

ol 2
57 5

eqg.of line CP:

=8x-11y+6=0 = Clearly (-9,-6) satisfies it.

score 200-240 score above 240



Sol.

Sol.

If the number of five digit numbers with distinct digits and 2 at the 10™ place is 336k, then k is
equal to :

Ife faff=1 3ipl arel Ura 3idi & T1el, fSTdT 818 BT 3ih 2 B, ) Gl 336k B, al kK aRIsR § -

(31) 4 (2) 6 (3) 8 4)7
[6]
Tt 7 T 1
8 x 8x 7 x 6 = 336k
k=28
dx
The integral I(x+4)8/7 (x ~ 3)6/7 is equal to : (where C is a constant of integration)
dx p—
HHThA I(X+4)8/7(X—3)6/7 TWIR & @ (el C U AHIH 3R )
3/7 1/7 -1/7 -13/7

1(x-3 X -3 X -3 1(x-3

= C C - C - C
(1) 2(x+4J =@ (x+4) ! () (x+4) M 13(x+4) !
2

dx
8 6
7 7

(x+4)7 (x - 3)

dx
()

X-3
X+4

{w] dx = 7tdt
)2

(x+4

Put =t’

— 7 dx=7tdt
(x+4)2

1
. i
It—edt: x=3V . c
t x+4




Sol.

sin(a+2)x+sinx
X
If f(x)=1b
(x+3x2)1/3 —xt/3
X4/3

;x<0

;x=0

;x>0

is continuous at x = 0, then a + 2b is equal to :

sin(a+2)x+sin

X .

X

afe f(x)=1b

(x +3x2 )1/3 —x

x<0

I
;x=0

3

X4/3

X=0W{dd & dl a + 2b
(11

(2) 0

;x>0

BT HE B
(3) -1

The product
1 1 1 1
24,416,848 16128 ., to oo IS

1 1

TR 24,4168

(1) 54

48 16128

(2) 2

equal to :
o TP TR B -

(3) 2

(4) -2

(41
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Sol.

= 21/4 . 21/8 . 21/16 . 21/32
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If f'(x) = tan? (secx + tanx), —§<X<§, and f(0) = 0, then f(1) is equal to :

IR f(x) = tan (secx + tanx), ——<X<= & @1 f(0) = 0 %, a1 f(1) &1 77 & :

2 2
n+2 1 n+1 n—1
(1 @ 7 (3) 4) 5
3
=f'(x)=tan1[1+smx]
COS X

=f'(x)=tan"" {ta”[%+§J}

—T s
NOWI 7<X<—

2
0<Z XX
4 2 2
T X
= f'(x) = (Z+§J

2
=f(x)=% +XT+C

f(0)=0 = C=0

Let f be any function continuous on [a, b] and twice differentiable on (a,b). If for all xe(a,b), f'(x) >0
f(c)-f(a)
f(b)-f(c)
a1 f $1E Beld & Siifb [a, b] § Fad e (a, b) # 31 IR s@@ag 8| afe a1 x e(a,b) & fag f'(x)>0

and f"(x) < 0, then for any ce(a,b), is greater than :

qerm f'(x) < 0 &, a1 fansdy of m(a,b)z%%qMﬁwﬁﬁww%?

(b)-f(c)

c-a b-c b+a
(1) &2 (2) =< (3) (4) 1

-C c—-a




Sol.

99 percentile and ahove
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f'(x)>0 & f"(x)<0
Apply LMVT on [a,c]

oy f(e)=f(a)
Pl=—c%—
Apply LMVT on [c, b]

vy F(0)=F(c)
P)=-—"p—c
fvv(x) < 0 = f'(X) is decreaSing

O -4
m ——
o+

f'(a)> f'(B)
f(c)-f(a)_fb)-f(c)
c-a b-c

f(o)-f(a)

10 10
2
Let the observations x (1<i<10) satisfy the equations, ;(Xi -5)=10 and ;(Xi =5)=40 1f p
and j are the mean and the variance of the observations, x,-3, x, - 3, ..... X,,- 3, then the ordered

pair (u,A) is equal to :

A el x, (1<i<10) whawei 2% -5)=10 qeon 2. (% -5 =40 ) wiqre p §1 AR p g 5, e

X,-3, X, - 3, ... X,,- 3 @ HH HIEY qAT YARV &, A1 B g (u,A) IRER B
(11) (3,3) (2) (3, 6) (3) (6,6) (4) (6,3)
> (x -5)-10

X, +X; +...+ %X, =10+50=60

i(xi ~5)°=40

(X} +5 +....+ %3, ) +250-10(60) =40
X2 +.out X2y =640 -250=390

Xy Feveenn +X; — 30

score 200-240 score above 240



Sol.

Variance =

:(xl - 3)2 +ot (X — 3)2 3
10
_390+90-6x60_,
10

=3

A spherical iron ball of 10 cm radius is coated with a layer of ice of uniform thickness that melts
at a rate of 50 cm3 /min. When the thickness of ice is 5 cm, then the rate (in cm/min.) at which
the thickness of ice decreases, is :

Te 10 cm 351 drefl MATPR oig @ g BT 9% & Uh GHH Hic dlel IRd 9 oY fhar & 8, o f&
50 cm3/min &) &3 ¥ el 1 o9 9% &) URd & Al 5 cm 8, S9 9T 9% &) HICs b Hed Bl X
(cm/min #), & :

(1) 1o (2) = (3) 50 (4) o

dv 2 dx
N _ar10+x)P X
dr A0

2 dx

50=4n(10+x)’ =

dx__ 50 _ 20 —Lcm/min
dt ‘4n(15)2 " 4nx15x15 18n




Sol.

Sol.

11 2

! adjB
afe smegs A=|1 3 4 ,B=adeasmC=3A%,Fﬁ—||C||ao-rm¢f%:
1 -1 3

(1) 8 (2) 2 (3) 16 (4) 72
1

ladj(adjA) _ |A|(r"1)2

3 3
I
ST 27 "

1
If for all real triplets (a, b, c), f(x) = a + bx + cx? ; then jf(x)dx is equal to :
0

afy @i areafie Bt (a, b, €) @ g, f(x) = a + bx + o2 &, @ [ F(X)dX qwar ¥

(1) 2{3f(1)+2f(%} 2) %{f(l)+3f(%)} 3) %{f(o)n(%} @) %{f(0)+f(1)+4f(%)}

a4

b,c_6a+3b+2c
2'3 6
1




Sol.

Sol.
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If e, and e, are the eccentricities of the ellipse, §+2—2=1 and the hyperbola, %Z—yjzzl respectively
and (e, e,) is a point on the ellipse, 15x? + 3y? = k, then k is equal to :

afe e, Tl e, HEA: rEET %ﬂ;—z:l BEIESIRENCER %Z—yjrz:la%‘r Shaal & e (e, e,) dHdw
15%2 + 3y? = k W Rerd o fdg 8, @1 k &1 941 8 -

(1) 14 (2) 17 (3) 15 (4) 16
a
ef=1—i=Z

18 9
_ 7
=& —?' (1)

4 13

=e2= 1+§=T. (2)
= 15(e,)" +3(e,) =k

In a box, there are 20 cards , out of which 10 are labelled as A and the remaining 10 are labelled
as B. Cards are drawn at random one after the other and with replacement, till a second A-card
is obtained. The probability that the second A-card appears before the third B-card is :

TH g H 20 Pre & N8 & 10 R A <ifdhd far ar @ don 99 10 W B 3ifdha far o 8 | 961 § 9 grezsan
TP & 918 U (WY Aied) Bre dd ddb [Madlel ¢ 579 T b g1 A 2ifdd $Ts 7 11 ST | g A 9 3ifdhd
BIE B IRR B A 3ifhd B I Ugal 311 &) Uidhar 8 :

13
(4)E

(1) 12 (3) =

2
Required Probability

=P(AnA)+P(ANBNA)+P(BNANA)+P(BNABNANA)+P(ANBNBNA)+P(BNANBNA)

11
@ e

1 3 11
ot — ==
8 16 1

If for some o and B in R, the intersection of the following three planes
X+4y-2z2=1

X+ 7y-5z2=28

X+5+ az=5

is alinein R3, then a+p is equal to :




Sol.

Sol.

afe R =8 o den B & forg, ot 9 awaal
X+4y-2z=1
X+ 7y-5z2=8
X+ 5y + az=5
BT yfoeeed, R3H Udh Y1 8, A a+p &1 A9 8 :

(1o (2) -10 (3) 10 @) 2
3
This system has infinite soluition, so
A=0
1 4 -2
1 7 -5[=0
15 a
1(7a+25)-4(a+5)-2(5-7)=0
70+25-40-20+4=0
3a+9=0
a=-3
also,
141
A=l 4 pl=0
155
=1(35-58)-4(5-B)+(-2) =0
=13-p=0
p=13
If the vectors, p=(a+1)i+aj+ak, q=ai+(a+1)j+ak and r=ai+aj+(a+1)k (acR) are coplanar

and 3(5.&)2—7»‘an‘2=0, then the value of  is
afy wfewr p=(a+l)i+aj+ak, g=ai+(a+l)j+ak T r=ai+aj+(a+1)k (acR) Weaeha & aeor

3(B.a)z—x‘an‘2=0 TP NC O I - S !

1
a+1 a a 1 -1 0
[Ba?]z a a+l a|_g_ |a a+l a=0
a a a+l1 o -1 1

=3a+1=0=a=-1/3

score 200-240 score above 240



Sol.

Sol.

i j Kk
1 == l1o2 1 1 e s
= —— r =-= - - | = —
pa =-3 & ™A=3 3 -3 3('”*")
112
373 3

The coefficient of x* in the expansion of (1+ x + x?)!%is
(14 X + x2)10% TAR H X* BT [P & ..o |

615
10' p q r

= p!q!r!(l) (x) <X2)

= q+2r=4,p+q+r=10

p q
8 0
6 4
7 2

101 10! 10!
= 8121 6141 7121

= 45+210+360=615

R O|N|XD

If for x>0,y=y(x) is the solution of the differential equation,
(x+ 1)dY=((X+ 1) +y —3) dx,y(2)=0,, then y(3) is equal to.........

AR x20 b Ry = y(x), sde @i (x+1)dy=((x+1) +y -3)dx,y(2)=0, & & d y(3) &

(x+ 1)dy:[(x+ 1)2 +(y—3)]dx

dx x+1 X +1

LI AR

J‘dX 1

x+1 —

IF.=e
= X+1




:>yx+3+C

X+1= X+1
Equation passes through (2,0) then, C = -3
=Y o« 33

X+1 X+1
Putx = 3 then,y =3

24. The number of distinct solutions of the equation, |091 |sin X|=2 —|091 |cos X| in the interval [0, 2x]
2 2

Sol. 8
log, |sinx|=2-log, |cos X|
2 2

. 1
= |smx||cos X|=Z 5 N 7z N yor

= sin2x=w_Ll
2

25. The projection of the line segment joining the points (1, -1,3) and (2, -4, 11) on the line joining
the points (-1,2,3) and (3, -2, 10) is ............
fagaii (1, -1,3) @2 (2, -4, 11) &1 fAam are Y@rgvs &1 fagail (-1,2,3) @ (3, -2, 10) &1 e aren

RET TR YT B v, |

)
Sol. 8 I~
- Qs
a=1,-3,8 Ef
b=4,-4,7 NE)
- o
ab_4+12+56 _8 % t — t
= \5\ J16+16+49 (-1,2,3) b (3,-2,10)

- : : . - - ——
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