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PAPER WITH SOLUTION
7" January 2020 _SHIFT -1

MATHEMATICS




Sol.

Sol.

d 3
Letxk+yk=ak,(a,k>0)and%+ (%J = 0, then k is:

q 1
zrf%:xk+yk=ak,(a,k>0)a€m% + (%T = 0,d1 k SRIR & :

2 4 3 1
(1) 3 (2) 3 (3) 5 4) 3
1

dy

k-1 k-1 — —

k.xk1 K.y dx 0

2

1 1
@ % | then the matrix
(x4

1
1
Let o be a root of the equation x2 + x + 1 = 0 and the matrix A = ﬁ 1

(x2

A3l js equal to

1 1 1
1 2
w%WWXZ+x+1=OWWWa%HWWA=Tl ¢ %R A aregE A3 IR B
311 o o
(21) A (2) A3 (3) A2 4) 15
11 1 1|1 1 1 100
A2=§1(o(o2 1 o o _10 01
1 o ofll o o 010
=>A'=1

— A3l = A28 x A3 =A3

Let o and B be two real roots of the equation (k + 1)tanx - /2 . Atanx = (1 - k), where k(= - 1)
and A are real numbers. if tan? (o + B) = 50, then a value of A is:

A1 TR (k 4+ 1)tan?x - /2 . Atanx = (1 - k),k(# - 1),A € R) & o @1 B &1 9<% 9o © | A tan2
(0+PB)=50% AT A® &b A4 & —

(1) 5 (2) 10 (3) 10v2 (4) 52

A




Sol.

tana + tanp = 1
tana x tanp = ::;1

2%

k1 N2 n
tan(a +p) = k-1~ 2 2
k+1

7\’2
tan? (a + B) = 5 =50
A =10

1]

)
|

(S .Y
4

N
N>
—
=
Ql

A vector 3 = o +2j + Bk (a, B €R) lies in the plane of the vectors, b=1i+j and ¢
bisects the angle between p and ¢, then:

TF AR a=aj +2] + Bk (o, p eR) 30 Twat #, R i WRe b=+ ] a1 ¢ =1 -+ 4k Rea g Remm
g 13} 3 ARl p iR ¢ @ g & BT Bl FARGWIRTG BT ® @ ¢

1) a.j+1=0 (2)a.k+2=0
(3)a.f +3=0 4 ak+4=0
2

angle bisectorcanbe 3 = 3 =A(p + ¢)ora =uwp - ¢)

3 ‘i\+j+‘i\+3+4'2 = A N AN on ~ A a ~ ~
a="M" 2" 32 | 32 Bi3i+i-i+ak] = 35 [41+2)+4K]

compare with 3 = af +2j + B

2 ..
3z ST

a = 4i+2j+4k

"\+'J: 'i\—'j+4|2
Not in option so now consider 3 = 5 - 302

3= %(3'i\+3j—'i\+'j—442)
- % (2?+4j—4|2)
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Sol.

compare with 3 = o] + 2] + Bg

4p W2 L.

ﬁ=2:p=72a= P+ 25 -2k
a.k +2=0
Z_
If Re(22+ij = 1, where z = x + iy, then the point (x, y) lies on a:
z-1 . ]
Al Re| 5, ) = 1,98z =x+ iy, a1 fdg (x, y) Rerd & :
. . .3 ) ) 1 3
(1) straight line whose slope is 5" (2) circle whose center is 55
. . 5 - 2
(3) circle whose diameter is > (4) straight line whose slope is ~3
@ R, e 3 g e & L3
(1) TP AR W R, e S 8l (2) T 99 W, =g |55
J5 2
(3)WWW,WW7§I (4)wwmw,mmm—§%.
3
zZ=X+iy

(z—l)_(x—1)+iy _ (x=1)+iy 2x — (2y + 1)i
22+i) 2x+iy)+i - 2x+ 2y +1)i < 2x - 2y + L)i

z+1 2x(x—1)+y(2y+1)_1
Re = 2 2

2Z +i (2x)* +(2y +1)
=>2X*+2y?-2x+y=4x2+4y? + 4y + 1
= 2X2+2y?+2x+3y+1=0

3 1
2 2 . i —_ =
=>X2+y*-x+ 2y+ > 0
o 1.3
Cricle with center 5" 4
r_\/1+1_1=\/_4+9—8=£
“ V4 16 2 16 4

Total number of 6-digit numbers in which only and all the five digits 1, 3, 5, 7 and 9 appear, is:
: 3Pl dTell T GRSl B ol G [ dddt den | dfa efd 1, 3, 5, 7R 9 & B, ®:

(1) %(6!) (2) 6! (3) 3(5!) (4) 5¢

A




Sol.

Sol.

1,3,5,7,9
For digit to repeat we have °C, choices

6
and six digits can be arranged in E ways.

56 5.6!
Hence total such numbers = 2 = 3

If y = mx + 4 is a tangent to both the parabolas, y? = 4x and x? = 2by, then b is equal to:
Iy = mx + 4 S WRaerdi, y2 = 4x G271 x2 = 2by BT W B 8, O b R B :

(1) 128 (2) -32 (3) -128 (4) -64

3

y=mx+4 (i)

a 1
2 = = + — = + = L i
y 4x tangent y = mx - =Yy = mX m (i)

from (i) and (ii)

1 1
4—53”’\—2

1
Soliney = ZX + 4 is also tangent to parabola x? = 2by, so solve

X+16
x2=2b( 4 J =2x2-bx-16b=0=d=0

=>b?-4x2x(-16b)=0 =>b2+32x4b =0
b =-128, b = 0 (not possible)

If the distance between the foci of an ellipse is 6 and the distance between its directrices is 12,
then the length of its latus rectum is:

Ife v ddad o TR B 9= B g9 6 7 1 39 Farsli & 9= 1 g9 12 7, 91 g9 Tifie Siar &
TS B

3

(1) 342 (2) 243 (3) 5 4) 3
1

2
2ae = 6 and ?a =12

a
—ae=3 and e 6
= a2 =18

=>b>=a’-2a%€?=18-9=9
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Sol.

Sol.

Sol.

The area of the region, enclosed by the circle x> + y? = 2 which is not common to the region
bounded by the parabola y? = x and the straight line y = x, is:

aq X2 + y? = 2 §R1 URE &3 &1 98 &% S Waerd y2 = X T TR YWy = X R URag &7 § 78 8, ?

1 1 1 1
(1)3 (67 - 1) (2) g2n-1)  (3) 3(12-1)  (4) 5(24n- 1)

2
Total area - enclosed area

2m - i[& - x]dx /
1] =

An unbiased coin is tossed 5 times. Suppose that a variable X is assigned the value of k when k
consecutive heads are obtained for k = 3, 4, 5, otherwise X takes the value -1. Then the expected
value of X, is:

U M- Ridd ®1 Ui R IBTAT ST © | 791, Ub ok X B, k = 3, 4, 53 forg, 719 k &z Sirar @ <9 Ryas
R HAN k ford e den o=y It Refaai & X &1 719 -1 8, &1 X &1 3nuferg 99 = |

1 3 3 1
1) 3 (2) 16 (3) 16 (4) -3
1

0 3 [4]s
Pl 1 [12 115 [ 2| 1
32 |32 32323232

k = no. of times head occur consecutively
now expected value is
2 11 5 2 1

1 1 1
= Y xPK) = (1) x e (1) x 22 ) 2 32 a2 5t L
LxPI) = ()% g5+ (D xS+ () x o+ 3x o dx 5 5x oo = ¢

Let the function, f:[-7, 0] — R be continuous on [-7,0] and differentiable on (-7, 0). If f(-7) = -
3 and f'(x) < 2, for all xe(-7,0), then for all such functions £, f(-1) + £(0) lies in the interval:\
A Bed f:[-7, 0] > R, [-7,0] R |dd g 41 (-7, 0) R @dba+d & | afe £(-7) = -3 3R 91 xe(-7,0)
@ forg, £1(x) <2 8, A1 T 99 Wadl f & forw £(-1) + £(0) 579 e<ikial § 8, 98 © ¢

(11) (-o0, 20] (2) [-3, 11] (3) (-, 11] (4) [-6, 20]
Lets use LMVT for x € [-7, -1]
fD-f7) _,

-1+7)




Sol.

Sol.

f(-1)+3 _
s

2 = f(-1) <9
Also use LMVT for x €[-7,0]

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

f(0)+3 _
s

<2

2 = f(0) < 11
- f(0) + f(-1) < 20

The greatest positive integer k, for which 49% + 1 is a factor of the sum 49125 + 49124 | + 492
+49+ 1, is:

AR 991 o quiies e k, fa fog 49% + 1 AFTher 49125 4+ 49124 4, + 492 +49+ 1, FT Th [OES
2 8

(1) 32 (2) 63 (3) 60 (4) 65

2

(49) _1 ((49)63 + 1)(4963 - 1)

48 48

If g(x) = x>+ x - 1 and (gof) (x) = 4x? - 10x + 5, then f(%) is equal to:
afg g(x) = x2 + x - 1 @1 (gof) (x) = 4x2 - 10x + S,Fﬁf(%J TRIR T

1 3 3 1
-3 @) 3 (3) -3 @5

1
9(f(x)) = (x) + f(x) - 1

o (5))- o] 05e
o (3 (35
- (5)+o(5)-2

3

4

e(2).f(2]:1 20
2)"\4)" 3

score 160-200 score 200-240 score above 240



14.

Sol.

15.

Sol.

Let P be a plane passing through the points (2, 1, 0), (4, 1, 1) and (5, 0, 1) and R be any point
(2, 1, 6). Then the image of R in the plane P is:

Ife g |ada P fasgeli (2, 1, 0), (4, 1, 1) 3R (5, 0, 1) | B oI 8, T2 &1 3k fag R (2, 1, 6)
g, I 99ad P § R &1 ufafew (image) 2 :

(1) (6,5, -2) (2) (4, 3, 2) (3) (6, 5, 2) 4) (3, 4, -2)

1

Xx-2_ y-1_z-6_ -2(2+1-12-3)
1 1 -2 6

Planeisx +y-2z=3=>

= (XI \Z Z) = (61 5! -2)

If fla+ b+ 1-x) = Ff(x), for all x, where a and b are fixed positive real numbers, then

aibI:X(f(X)+f(X+1))dX is equal to:
afe @it x @ for, f(@a + b+ 1-x) = £(x) &, waf® a 7 b Rer (fixed) 7 axafds demt € @

ﬁj:x(f(x) b F(x+ 1))X e

(1) [ Feodx ) [ £(xdx 3) [ Fxedx (@) [ A+ D
2&3

1 b
1= Gib) j x[FO)+fx+ )ldx (i)

X—>a+b-x

T(a+b—x)[f(a+b—x)+f(a+b+1—x)]dx

a

I=G+b)
1
(@+b)

[+ put X - x + 1 in given equation]

(i) + (ii)

I= [@a+b—x)[f(x+ 1)+ fOldx .. ii)

21 = T[f(x +1) + f(x)1dx
21 = jif(x +1)dx + Tf(x)dx
Tf(a +b+1-x)dx + Tf(x)dx

b
21 = 2[ f(x)dx

I= j: f(x)dx




substitute x =z + 1

b-1
I= j f(z + 1)dz

a-1

3 Ans.
OR
L i fo0 + f -
I= (a+b)£x[ x)+f(x+)dx 0
X—>a+b-x
1 b
I= (a+b)£(a+b—x)[f(a+b—x)+f(a+b+1—x)]dx
1 b
I= (a+b)£(a+b—x)[f(x+1)+f(x)]dx (i)
[+ put X - x + 1 in given equation]
(i) + (i)

21 = T[f(x +1) + f(x)Jdx
b b

21 = jf(a+b—x)dx + jf(x+1)dx
b b

21 = j f(x +1)dx + j f(x + 1)dx

b
I= jf(x +1)dx

b+1

I= j f(x)dx

a+l

Ans. 2

If the system of linear equations

2x +2ay+az=0

2x + 3by + bz=0

2X + 4cy + cz =0,

where a, b, c eR are non-zero distinct; has a non-zero solution, then:

111 .
(1) a'p’c arein A.P. (2)a+b+c=0
(3) a,b,c arein A.P. (4) a, b, carein G.P.
afe =1 g wifiaxo e

2x +2ay+az=0




Sol.

Sol.

2x + 3by + bz=0
2X + 4cy + cz =0,
& a, b, @ ¢ fAfi= YRIGR aRafds Fw=m § @1 Ue YRR 7 8, dl -

111 .
(1)5,E,EWQ¢1#%| (2)a+b+c=0
(3) a,b,c TR A F B (4) a, b, c IR & # 7|
1
For non - trivial solution
2 2a a
2 3b bl=0
2 4c c
1 2a a
1 3b bl=0
1 4c c

(3bc - 4bc) - (2ac - 4ac) + (2ab - 3ab) =0
-bc+2ac-ab=0
a, b, cinH.P.

111 .
= —,,— arein A.P.
abc

tan cot 1 3 d 5
If y(a):JZ( ar aJ+ aE(Tn,nJ, then —Y at o = == is:

1+tan’ o sin® o’ da 6
e y(“)z\/z(ta1n+at;r?iaJ sinlzoc'a (%TR’RJ' o= %n = S_me R
(1) % (2) -4 (3) 4 (4) _%
3
y = \/siznc(:)z:)ga + sinlza = J2cota + cosec’a = |1+cota| = -1 -1cota

dy ) dy 5z
= - = lata = 22 _
dor cosec’a = (da ata 6 will be = 4

d
If y = y(x) is the solution of the differential equation, e¥ (% - 1J = eX such that y(0) = 0, then

y(1) is equal to:

afe sraber THHR, e (j—i 1) = e, 5ifd y(0) = 0, &7 81 y=y(x) &, I y(1) R &

(1) 1 + log,2 (2) log_2 (3) 2 + log,2 (4) 2e

A




Sol.

Sol.

t(e*) = [e*e™dx

e*=Xx+cC
Putx=0,y=0thenC=1
evx=x+1

y=x-log(x-1)
atx=1,y=1+log.,(2)

The logical statement (p = q) A ( g = ~p) is equivalent to:

THETT HF (p = q) A (q = ~p) =1 woei § & fvds a8 ?

(1) p (2) q (3) ~p (4) ~q
3

p qa [p—>a| "p |g—=>"p|(p—>a)Alp—"q)

T T T F F F

T F F F T F

F T T T T T

F F T T T T

Ciearly (p —» q) A (@ —» ~p) is equivalent to ~p

Five numbers are in A.P. whose sum is 25 and product is 2520. If one of these five numbers is

1
5 then the greatest number amongst them is:

qﬁamﬁwﬁé‘rﬁ%ﬁmﬁrﬂwZSngvmwzszo%mf%:sﬁﬁamsﬁﬁiﬁw—% g, 1 57
GERIESIIGCECH I

(1) 16 (2) 7 (3) % (4) 27

1

Letterms bea-2d,a,a-d,a+d, a+ 2d
sum=25=>5a=25 =>a=>5

product = 2520
(5-2d)(5-d)+5(5+d)(5+ 2d) = 2520
= (25-4d?) (25 - d? = 504

= 625 - 100d? - 25d? + 4d* = 504

= 4d*-125d> + 121 =0

= 4d*-121d*-4d*+ 121 =0

99 percentile and ahove
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Sol.
Sol.

Sol.

i
m (i
ik II

|
E
3
B
I
i
B

5|
d

|
=)
3

=l
El:ll@v
5
o |

|

£

|

= (d?-1) (4d? - 121) = 0

=d = %1, d= :l:E
2
-1
d= =1, does not give > as a term
11
.. d - ?

- largestterm =5+ 2d =5+ 11 = 16

If the sum of the coefficients of all even powers of x in the product (1 + X + x> + ....+x?") (1 - x
+XxX2-x3+ ... x?") is 61, then n is equal to .

IR YUATBA (1 + X + X2+ o +X?) (L= X+ X2- X3 + ..., X2") H, X & F FHETAI dTel UND! BT ARTHA
618 d n TR & .

30

30

Let (1 -x+ x2..... Y(1+x+x2...... )=a,+ax+ax+ ...

Putx =1

12n+1)=a,+a,+a,+ ...... ay,, e (i

put x = -1

(2n+1)x1=a,-a,+a,+....... Ay, e (ii)

Form (i) and (ii)

4n +2 =2(a, + a, +....)

=2x 61

=>2n+1=61=n=30

Let S be the set of points where the function, f(x) = |2-|x-3|, xeR is not differentiable. Then
2 F(F) s equal to

xeS

Ife S 39 w1 fagall &1 Ag=ad 2, e oy wed, £(x) = |2-|x-3], xeR adag 81 &, a1 xéf(f(x))
TR B

3

-+ f(x) is non differentiable at x = 1, 3, 5

2 F(F(x) = f(f(1)) + f(f(3)) + f(f(5) )

=1+1+1

=3

3
Let A(1, 0), B(6, 2) and C(Elﬁj be the vertices of a triangle ABC. If P is a Point inside the triangle
ABC such that the triangles APC, APB and BPC have equal areas, then the length of the line

7 1
segment PQ, where Q is the point (—gr—g), is

|7 A(L, 0), B(6, 2) a@nc(;ﬁ),wﬁgﬁr ABC & ¥l¥ fd=g g | afe vs fag P, AABC & 37<X 9 UHR

2, 5 Bl APC, APB iR BPC & &i5hal aRieR &, 1 Yw@rvs PQ, Sfafe fimg Q(—é,—%) g, B o 1§

& .

A




Sol.

Sol.

Sol.

P will be centriod of AABC

178 247
=5

If the variance of the first n natural numbers is 10 and the variance of the first m even natural
numbers is 16, then m + n is equal to . _ _

Ife T2 N UTHd AT BT YRR 10 B 3R YH m AH-UTHT I8N BT YRR 16 8, a1 m+n sRIeR ®

18

var (1, 2, ...... n)=10>=

(n+1)(2n+1) (n+1Y
— - =10
6 2
=n2-1=120 =>n=1
var (2, 4, 6........ ,2m) = 16 = var(1, 2,..... m) =4
>m?-1=48=>m=7=>m+n =18

i F+3F*-12
x@w is equal to

NG S S, )
im————= w®& & .

X2 3—x/2 _ 31—x

(t2 —3)(2 -9)

_ _ i 22y _
= t53 3+1 T3 (-3+1) _IJ—I?;(?’JFt)(t 3) =38

score 160-200 score 200-240 score above 240
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