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/2 . 2023
1. IfI= J. (Sinx)gi;?i)(cosx)zm dx, then the value of I is
0
b b 3n 3n
1) — 2) — 3) — 4) —
(1) 1 (2) 5 (3) 1 4) 5
Ans. (1)
/2 . 2023
(sinx)
Sol. I= d
0 0 (sinx)*™ + (cosx)™* X

/2 2023

(cosx)

'([ (cos )()2023 + (sin x)2023

.... (a + b— X property)

/2
20 = [ dx —1==
) 4

3
2. If ] = j ‘x2—3x+2‘dx, then find the value of 121
0

Ans. (22)

Sol. I=j(xz—3x+2)dx—i(x2—3x+2)dx
0 1

2 2

3. A tangent at P on the ellipse §—+y— =1 is drawn. If this tangent cuts x -axis & y-axis at the

points A and B respectively then find minimum possible value of AB.
Ans. (10)
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\ .
P(6cos6, 4tan0)

(0, 4)
- :

Let P = (6 cos0, 4 sin0)
Equation of tangent will be

X cos 0 N ysin© _

1
6 4
-~ AB= |20 , 10 =\/36(1+tan29)+16(1+c0t29)
cos“0 sin“ 0
2 2
Since 36tan G;I6C0t e2\/36tan26-16c0t26

36tan’0 + 16cot’0>2 x 6 x 4
ABoi = V52 +36tan®0+16cot? 0 =10

2023

If > 1 2% Cy =2023 x a x 2™, then the value of o is-

(1) 1011 2) 1012 (3) 2022 (4) 2024
2

n

Z:rz.“Cr

r=0

Zn:(r(r -D+1)"C,

n

Y {ntn-1n"’C,_,+n"'C |

r=0

=n(n- 2"+ nx 2™
=2023 [2022 229! 4 22027
=2023 x 2°?2x 1012

There are 12 subjects in a class, out of which 5 are language subjects. A student has to choose

5 subjects in which atmost 2 are language subjects. Find no. of ways to do so.
(1) 546 (2) 540 (3) 456 (4) 567
1)

7C5 + 7C4 5C1 + 7C3 5C2

=21+ 175+ 350 =546
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6. Find the area bounded by the curves y* = —4x + 4 and y = 2x + 2.

27 9
(1)27 @9 (3) ” 4) 5
Ans. (2)
2 2 2 2
_ 4-y- 2y-4 0l 2 _ 1 2
Sol. A= ] (T—TJ dy = £ Z(4—y ~2y+4) dy = 4 £(—y ~2y+8)dy
y y =2x+2
N

—~ 4
[ RN 64 1 72
=— —y——y2 +8y || =— [———4+16j—[——16—32} == X (——+60) = 9 5q. units
4 3 L 4 3 3 4 3
7. If x* — 4x + 3 = x[x].=[X], where [.] represents the greatest integer function then :
(1) No. of solutions in (-0, 1) are 1 (2) No. of solutions in (—o0,00) are 1
(3) No. of solutions in (1,%0) are 2 (4) No. of solutions in (3,0) are infinite
Ans. (2)

Sol. x-1)x=3)=x=-1).[x]

x—-3=[x]orx=1

Case-I:x el Case-IL:x ¢ 1
X—-3=xXx
No solution No solution

only 1 solution in R.

1 o o
8. If{c a b |isa singular matrix and a is a root of the equation (a — b)x2 +(Mb-c)x+(c—-a)=0,
1 1 1

(a—b)’ N (b—c)’ N (c—a)’ i
(b-c)(c—-a) (c—a)a-b) (a-b)(b-c)

(D3 (2)6 3)9 4) 12
Ans. (1)

then the value of
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Sol. c a b |=0
1 1 1

:>(a—b)+(b—c)0t+(c—a)0c2:O
Also,(a—b)a2+(b—c)a+(c—a):0

(a—b)* . (b—c)* . (c—a)’ :(a—b)3+(b—c)3+(c—a)3
(b-c)(c-a) (c—a)a-b) (a-b)(b-c) (a-b)(b-c)(c—a)
_3(a-b)(b-c)c—-a)
~ (a-b)(b-c)c-a)

9. Two lines are given by x—2=y—1=z—0 and x-1 =y—2 =2~ then shortest distance
3 3 2 3 2
between lines is-
6 11 3 5
(1) —= Q) = ) = “4) ——
N/ N/ N/ N/
Ans. (2)
Sol. s = [(4=2)(0xT)
x|
_|d=j-k).51-3j-3K)|
| |5i-3j-3k] |
11
N
» 1
0. Letio=|" "% *#en
0 ; x=0

(1) f is continuous and f' is discontinuous-at x =0
(2) f and f" both are continuous at x =.0
(3) f and f' both are discontinuous at x =

(4) f is discontinuous and f' is continuous at X =0
Ans. (1)

Sol. lin% f(x) = lir% x> sinl =0 =1(0)
X—> X—> X

.. f(x) continuous at x =0

1)(-1
f(x) = 2xsinl + X (cos—} (—ZJ
X x )\ x

f'(x) =2x sinl - cosl
X X

lim f'(x) does not exists

x—0

.. f'(x) is discontinuous at x = 0
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1 1 1 sin® t
1. lim [1“"2‘ F25 nsi“”J is equal to
(1) @n 3) n(n; D @) n’+n
Ans. (1)
L 1 ; sin?t
Sol. n |:(1Jsmt + (zjsm“t + + [ n-— ljsm“t + l:l —
n n n
12. Find the minimum distance of the point (7, —4, —3) from the plane formed by the points (2, 2, —1),
(3,4,2)and (7,0, 6).
J19 J19 19
(1) — (2) V19 ) — ) =
4 3 2
Ans. (4)
Pk
Sol. =1 2 3 =<52-3>
4 —4 4
Plane : 5x + 2y -3z =17
Distance — 35-8+9-17| _ 19 _ [19
| V25+4+9 |38 V2
13.  If 'N'is decided by rolling a normal die and "N is the probability-that the system of equations
x+y+z=0
Nx+y+z=2
3Xx+(N-3)y+z=6
has a unique solution, then find sum of all-possible values of 'k' and 'n’
Ans. (20)
Sol. D # 0 for unique solution,
1 1 1
= [N 1 Il #0
3 N-3 1
=>N-1)(N-4)=0
=>N=1,4

.. Ncanbe?2,3,5,6
Also, required probability = g =k=4

Hence, sum=Q2+3+5+6)+4
=20
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14. Numbers are formed using digits 1, 2, 3, 4, 1, 2, 3, 4 & 1 then the number of 9 digits numbers

such that even digits occupy even places are-

Ans. (60)
Sol.  2,2,4, 4occupy 2™, 4™, 6™ and 8" places
4! 5!
no. of numbers = ——.—— =60
2121 3121
2 2
15. A circle with centre = (2, 0) and largest possible radius is inscribed in ellipse R i’—6 =1.

If the circle passes through the point (1, o), then find value of 5a.* .

Ans. 59
Sol. P=(6cos 6, 4sin 0)
N: 36x 1§y =90
6cos®  4sinb
Passes (2, 0)
6 =10=cos 0= 3
cos 5

64 256 320

R: —_—t— = —_—
25 25 25
320

S:(x-2)P+y =22
x=2)"+y =

Passes (1, o)

16. If (1 - \/51)200 =2"(p + iq) then the equation whose roots are p + q + q> and p — q + q° is

(Dx*+4x-1=0 @)X +4x+1=0 B)x=4x+1=0 (@ x*+2x+2=0
Ans. (3)

200
Sol. 22 [l—ﬁiJ =21 (p +iq)
2 2
(=20)2"
2200 2
200 (_%_?iJ =2 (p +iq)
p = —1’ q = —\/g

sorootsarep+q+q2:—1—\/§ +3=2-.3

pP-q+q=-1+3+3=2+3
Equation is X’ —4x + 1 =0
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17. Tangent is drawn at a point on the parabola y* = 24x, it intersects the hyperbola xy = 2 at points A
and B such that locus of mid point of AB is a parabola whose.

(1) Directrix is X = % (2) Latus rectum is 3 (3) Directrix is x = —% (4) Latus rectum is %

Ans. (2)

Sol. Tangent to the parabola is x — ty + 6t" = 0 ..(1)
Equation of chord of xy = 2 with middle point M(h, k), is T =S,
BN L S
= xk + yh—-2hk =0 ...(11)
Comparing equation (i) and (ii) gives
k*=-3h

or locus of M is y* = —3x
Hence length of latus rectum is 3

18. If y = y(x) is solution of differential equation x’dy + (xy — 1) dx=0 and y (%) = (3 —e), then

y(1) is equal to

(e 21 3) K 4 e
Ans. (2)

Sol. L=

1
y:l+1+0e; Wherey(%) =3-¢

X
3—e=2+1+ce’

C=——
€
L
y=—+1-¢
X
X =
1
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19. If A and B are two square matrices of same order such that A’B = A’ + B, then
(1) A’B = BA? (2)A’B=-BA* (3)A=IorB=1 (4)A’=1
Ans. (1)

Sol. A’B=A%+B
= (A’ -D)B-D=1
= A*-DB-D)=B-0) (A*-D)

— A’B = BA®
20. tan L;:?J 1[ 21:://_5} is equal to
(1) g @) g 3) g 4)0
Ans. (2)

21. Consider a G.P. with 4™ term 500. If S, denotes sum of first 'n' terms of G.P. such that S¢ > S5 + 1

and S7 < S¢ + 1. If common ratio of G.P. is (ij where m € N; then find number of possible
m

values of m.
Ans. (15)
Sol. ar’ =500

S¢>Ss+1=>Te>1=ar >1
S7<Sé+1:>T7<1:>ar6<1

1
> — andr3<L

500 500
= 34500 <m< «500
m € [8, 22]

Number of values of m =15
22.  If P, Q, R lies on the sidesstAB, BC'and/CA respectively of triangle ABC dividing them in the
ratio 1 : 2, then the ratio of areas of triangle ABC and triangle PQR is

(12 )3 (3) 4 ) g

Ans. (2)
Sol.  Area of (ABPQ + ACQR + AAPR +APQR) = area of AABC

X ] Iy

% X (2z) sin B + % (2x) (y) sinc + % (z) (2y) sin A + APQR = A
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AABC = A = % (32) (3y) (sin A) = %(3){) (37) sin B = % (3%) (3y) sin C

%+%+%+APQR:A
9 9 9
6A A
APQR=A—- — = —
Q 9 3

Ratio of AABC : APQR=—=3

w | >| >

23. If R : N — N such that aRb is gcd (a, b) = 1 & 2a # b, then relation R is.

(1) Reflexive and transitive (2) Reflexive but not transitive
(3) Symmetric but not transitive (4) Symmetric and transitive
Ans. (3)

Sol. Not reflexive
because gcd(a, a) = a (which is not always equal to 1)
Symmetric
gcd(a, b) = ged(b, a) = 1 hence symmetric
Transitive
gcd (5, 3) = 1, ged(3,25) = 1 but gecd (5,25) =5

hence not transitive

24.  Consider the vectors u = T and v.o= 1 + 3 4+ k' Consider a vector w such that
VXW=u+ 7»3; v.w =2then find u/w. (Data may be different)
(1) 4 )3 (3)2 1

Ans. 4)

Sol. 3x(3x\;)=3x3
2v -3w =-10i +5j +5k

2i+2j+2k+10i-5j-5k
3

N
= W =

A

w=4i-j-k

.\;:2+(—EJ+2:1
2

(SN
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