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x+a x+2 x+1
x+b x+3 x+2
x+c x+4 x+3

a. f(-50)=-1 b. £(50) = 1

1. If f(x) = and a — 2b + ¢ = 1 then

c. f(50)=-501 d. f(50) = 501
Answer: (a)

Solution:

x+a x+2 x+1
x+b x+3 x+2
x+c x+4 x+3

a—2b+c=1
Applying Ry = Ry — 2R, + R;

a—2b+c 0 0
x+b x+3 x+2
x+c x+4 x+3

Usinga—2b+c=1
Sf@) = (c+3)2—(x+2)(x+4)

Given f(x) =

f) =

=>fx)=1
= f(50) =1
= f(=50)=1
( «x O<x<%
1 1
2. If f(x)=! Py x=5
1—x %<x<1
12 1 V3
glx) = (x - E) then find the area bounded by f(x) and g(x) from x = p tox = -
V3 o1 V3 o1
c 2V3 d 3V3
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Answer: (a)

Solution:
[ X 0<x<l
2
Givenf(x):I % x = %
1—x %<x<1

g =(x — %)2

1 V3
The area between f(x) and g(x) from X = 2 to = B :
4 .
y-axis
1 f(x)
g(x)
" . 31} -
| x-axis 3 1

Points of intersection of f(x) and (x) :

12
1—x=(x— —)
2

V3 V3
=27
V3
Required area = flz (f(x) — g(x))dx
2

=X

I
=
I
| %
I
|
~—~
=
I
N |
~—
w
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3. If p = (p A~ q)is false. Truth value of p and q will be

a. TF b. FT
c. TT d. FF

Answer: (¢)
Solution:

Givenp - (p A~q)
Truth table:

p q ~q

» A~q) p—=>@®A~q)

T

T

- | |3

F
T
F F

F F T

| (= |

= |3 |3 |™

p = (p A~ q) is false when p is true and q is true.

ao
f = Atan 8 + 2log f (x) + c then ordered pair (4, f(x))is

cos2 0 (sec28+tan26)
a. (1,1+tan®) b.
c. (—-1,1+tan#) d.

Answer: (¢)

Solution:

Letl = [ 2
= cos26(sec26+tan26)

sec? 0do
I:f 2
(1+tan 9>+ ( 2tan @ )
1-tan2 6 1—tan? 6
/- f (1- tan? ) (sec? 6)d6
N (1+tan 6)2
Lettand = k = sec?6 df = dk

f(l kz) f(l k)
(1+k)2 (1+k)

1=(——1)dk

1+k

I=2In|1+k|—-k+c
I=2In|1+tanf|—tanb + ¢
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Given ] = Atanf + 2log f(x) + ¢

o A = —1’f(x) =

5. Let a, is a positive t
is
a. 150
c. 300
Answer: (a)

Solution:

|1+ tanf|

erm of GP and Y32 azniq = 200, 3325 azy,

b. 225
d. 175

a, is a positive term of GP.

Let GP be a, ar, ar?,
100

n=1n+1=0az3+ as+....... +azoq
200 =ar?+ ar*+....... + ar?0t
200 =07
r2—1
Also, Y190 a,, =100
100 =a, + as+ ... ..... + dygo
100 =ar + ar3+ ........ +art®®
100 = TE2D 2)
r2-1

From (1) and (2),r=2

100
And Zn:l Arn+1

+ ¥1% a,, =300
...... + aZOO + a201 = 300

= ar+ ar’+ ar3+....... + ar?%% =300

s>r(a+ar+ ar’+..... + ar1??) =300

=>2(a1+ a2+ a3+ ...... +a200) =300

Zna1 Gn = 150

6. zis a complex number such that |[Re(z)| + |Im(z)| = 4, then |z| cannot be equal to

b. V7
d. V10

9% January 2020 (Shift 2), Mathematics

= 100, then the value of Y229

n=10an

Page | 4




Answer: (b)

Solution:
|Re(2)| + [Im(2)| = 4

Letz =x+iy
= [x[+ 1yl =4
A
y-axis
-X+y= X+y=
< - -
X-axis
-X-y=4 X-y=4
\/

~ z lies on the rhombus.

Maximum value of |z| = 4 when z = 4, —4, 4i, —4i

Minimum value of |z| = 2vV2 when z = 2 + 2i, +2 + 2i

|z| € [2V2,4]
|z| € [V8,V16]
|z| # V7

7. f() : [0,5] > R,F(x) = [ x? g(x)dx, f(1) = 3,g(x) = [, f(t)dt then correct choice is

a.
b.
C.
d.

F(x) has no critical point

F(x) haslocal minimum atx = 1
F(x) haslocal maximumatx = 1
F(x) has point of inflection at x = 1

Answer: (b)

Solution:

F(x) = x?g(x)

Putx =1

9t January 2020 (Shift 2), Mathematics

Page | 5




SF1) =g1)=0
Now F"'(x) = 2xg(x) + g' (x)x2
F"(1) = 2g(1) + g'(1)
F'))=f(1)=3

From (1) and (2), F(x) haslocal minimumatx =1

(D)

{~9'(x)=f()}
(2

2
. Letx = 2sinf —sin260 and y = 2 cos 8 — cos 20, then the value of% atf =mis

WIN o|w
N|jw ]|un

Answer: (2)

Solution:

DX o6 — 2cos 26
d9 = 4 COS COoS
ay

20 = —2sinf + 2sin 26

2 30 . 6
d_y= cos—-sin~

dx . 30 . 0
251n751n7
d
ﬁ = cot?
d’y 3 .36d6
ax?z 2% 7 ax
d’y ( 3 5 39) 1
dx? 2 €0%¢C (2cos — 2cos20)
d?y 3
— =2
dx o 8

9t January 2020 (Shift 2), Mathematics

Page | 6




9. If f(x) and g(x) are continuous functions, fog is identity function, g'(b) = 5 and g(b) = a, then

10.

f'(a)is

a.

alNn tnlw

Answer: (d)

Solution:

flgx) =x
f'(g))g' () =1
Putx = b
f'(g()g'(b) =1

flla)x5=1

1

f'(@) =3

ul |

Let x + 6y = 8 is tangent to standard ellipse where minor axis is %, then eccentricity of ellipse is

11 1
_ b. =
12 4

5 11
. [ o B

Answer: (d)

1
a. —
4

Solution:

4
leb_E

Comparingy = —§+gwith y = mx + Va?m? + b?

1 16

m=—- and a’®m? + b?* ==
6 9

a’? 4 16

3 ' 3 9
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11.

12.

36 9 3
=a% =16
bZ

e = 1—5
11
>e= |—
€= |12

If one end of focal chord of parabola y? = 8x is (%, —

end of this focal chord is

a. x+2y+8=0
c. x—2y+8=0

Answer: (c)

Solution:

Let PQ be the focal chord of the parabola y? = 8x
= P(t;) = (2t7,4t;) & Q(t) = (2t5,4ty)

= tltZ = —1

2) , then the equation of tangent at the other

b. x—2y=8
d x+2y=28

G, —2) is one of the ends of the focal chord of the parabola

Let (% —2) = (2t,4t,)

1
ﬁtzz_g

= Other end of focal chord will have parameter t; = 2

= The co-ordinate of the other end of the focal chord will be (8, 8)

~ The equation of the tangent will be given as —» 8y = 4(x + 8)

=>2y—x=8

f7x +6y—2z2=0,3x+4y+2z=0 &x — 2y — 6z = 0, then the system of equations has

No solution

Infinite non-trivial solution for (x = 22)
Infinite non-trivial solution for (y = 22)
Only trivial solution

a0 oo
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13.

Answer: (b)
Solution:

7x+6y—2z=0
3x+4y+2z=0
x—2y—6z=0

As the system of equations are Homogeneous = the system is consistent.

7 6 =2
=13 4 2(=0
1 -2 -6

= Infinite solutions exist (both trivial and non-trivial solutions)
Wheny =2z

Letstakey =2,z=1

When (x, 2,1)is substituted in the system of equations
>7x+10=0

3x+10=0

x — 10 = 0 (which is not possible)

~ y = 2z = Infinite non-trivial solutions does not exist.
Forx = 2z, letstakex =2,z=1,y =y

Substitute (2, y, 1)in system of equations

Sy=-2

~For each pair of (x, z), we get a value of y.

Therefore, for x = 2z infinite non-trivial solution exists.

If both the roots of the equation ax? — 2bx + 5 = 0 are a and of the equation x? — 2bx — 10 = 0
are a and 8. Then the value of a? + 2

a. 15 b. 20
c. 25 d. 30
Answer: (c)

Solution:
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14.

ax? — 2bx + 5 = 0 has both roots as «

2b b
S2a=—>a=-
a a

5
And a? =—
a

= b? = 5a(a # 0)
>a+L=2b&af =—-10
a=g isalsoarootof x> —2bx—10=10

= b%2—-2ab?—-10a%2=0
“bh?=5a=5a—10a®—-10a%? =0
1 2

>a=->0b
4

-3
T4
=>a?=20,p%2=5

=>a’?+p?=25

If A= {x:|x| <2and B = {x:|x — 2| = 3} then

a. ANB =[-2,—1]
c. A-B=[-12)

Answer: (b)

Solution:
A={x:x € (=22)}

B = {x:x € (—o0,—1] U [5, )}
ANB = {x:x € (=2,—1]}
B—A={x:x € (—00,—2] U[5,00)}
A—B ={x:x € (-1,2)}

AUB = {x:x € (—,2) U [5,)}

b. B—A=R—(-2,5)
d. AUB=R-—(25)
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15. The value of P(x; > 2) for the given probability distribution is

X; 1 2 3 4 5
P; k? 2k k 2k 5k?
a. — b, 2
36 36
c. 1 d ~
6 12
Answer: (b)
Solution:

We know that 35 _; P; = 1

>k?®+2k+k+2k+5k*=1

P(x; >2)=P(x;=3)+P(x; =4)+P(x; =5)

_ 2 _ 23
=k +2k +5k? ==

16. Let the distance between the plane passing through lines xTH = yT_3 = % and xTH = y—jz = ZT_l and
the plane 23x — 10y — 22+ 48 =0 is \/%, then the value of k is
a. 4 b. 3
c. 2 d 1
Answer: (b)
Solution:

We find the point of intersection of the two lines, and the distance of given plane from the two lines
is the distance of plane from the point of intersection.

~(2p—-12p+38p—-1)=(29—-3,9—-2,q+1)
p=-—2andq = -1

A=18
Point of intersection is (—5,—3,—17)
k —115+ 30 + 34 + 48
= =>k=3
V633 V633
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17.

18.

Letx = Yo o(—1)™(tan8)?" and y = Y% (cos 8)?™, where 8 € (0, %), then

a. yx—-1)=1 b. ydl—-x)=1
c. xy+1)=1 d yd+x)=1

Answer: (b)
Solution:

y=1+cos?8 +cos* + -
1 Lo

= = 5 — =

Y =1 " cos? 0 y st

x=1-—tan’6 +tan* 9 — --
1 29

= = =

x 1 — (—tan?0) €os

1
.-.x+3—/=1=>y(1—x)=1

If lir% x E] = A, then the value of x at which f(x) = [x?] sinmx is discontinuous at (where [.]
X—

denotes greatest integer function)

a. VA+5 b. vVA+1
c. VA+21 d. VA
Answer: (b)

Solution:

f(x) = [x?]sinmx
Itis continuous Vx € Zassinmx »> 0asx - Z.

f(x) is discontinuous at points where [x?] is discontinuous i.e. x? € Z with an exception that
f (x) is continuous as x is an integer.

= Points of discontinuity for f(x) would be at
x = +v2, 43,445, ...

Also, it is given that lirr(l) x E] = A (indeterminate form (0 X o))
X
. 4 (4
= limx (G- {}) =4
(4 _
=>4 - chl_r)r(l) {;} =A

>A=4
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19.

20.

VAT5 =3

VA+1=+5
VA+21=5
VA =2

- Points of discontinuity for f(x) isx = /5

Circles (x — 0)2 + (y — 4)? = k and (x — 3)? + (y — 0)? = 12 touch each other. The maximum
value of k is

Answer: (36)
Solution:

Two circles touch each other if C;C, = |1y £ 1y
Vk+1=5o0r|Vk—-1|=5
=k =16o0r 36

Maximum value of k is 36

If 25Cy + 52°C; + 92°C, + -+ + 10123C,5 = 225k, then the value of k is

Answer: (51)

Solution:

S =25Cy 4+ 525C; + 92°C, + -+ + 97%5C,, + 10125C,5 = 22%k (1)
Reverse and apply property "C, = "C,_, in all coefficients

S =101%5Cy + 9725C; + - + 52°C,4 + 25C,5 @)
Adding (1) and (2), we get

25 = 102[25Cy + 25C; + - + 25Cy5]

S =51x2%

=k =51
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21. Number of common terms in both the sequences 3,7,11, ...407 and 2,9, 16, ...905 is
Answer: (14)
Solution:

First common term is 23

Common difference = LCM(7,4) = 28
23+ (n—1)28 < 407

n—1<1371

n=14

22. Let |d| =3, |B| = 5,b.¢ = 10 and angle between b and ¢ is equal to g If d is perpendicular

to b X & then the value of | x (I; x ¢)| is

Answer: (30)

Solution:

|@x (bx&)|=dllbxésind where 6 is the angle between @and b x &
6 =2 given

= |a@ x (B x &)| = V3|b x & = V3|51l sing
=|&X(5x5)l=@x5x|8|x§

=>|dx(5x6)|:12—5|8|

Now, |b||¢] cos 6 = 10

5/¢]= =10

N =

16
23. If minimum value of term free from x for (L + ) isL;in@ € [E, E] andL,inf €
sinf = xcosf 8 4

T T L, .
[—, —], the value of -%is
16’8 Ly

9t January 2020 (Shift 2), Mathematics Page | 14




Answer: (16)

Solution:

X 16—r 1
=) )
T+l T (sin 9) x cos 0

For term independent of x,

r

16 —2r=0=>r=28

8 8
_ 16 1 _ 16, o8 (_1
T9 - Cg (sin@cos@) - C82 (sinz@)
L, = 16C428 ath =§
8
Ly =16Cs——5= 16322 atf ="
(%)
L2 - 16
Ly
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