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MULTIPLE CHOICE QUESTIONS

[—

O

bt

=

o1

N

Let flx) = |lx - 1| - 1], x € [0, 2]. Range of the
function is
(@) [0,2]
(c) R

(b) [0, 1]
(d) Not a function

In a triangle ABC, ZB =§ and ZC= % Let D

sin ZBAD
sin ZCAD

1 1 1 2
@ —= () - () = () \/:
J6 3 NE 3

In a triangle ABC, 2ac sin% (A-B+C)=

(a) a®+b*-¢? (b) %+ a?- b?
(c) b%-c?-a? (d) 2-a%-0b?

Thelines 2x - 3y = 5and 3x - 4y = 7 are diameters of
a circle of area 154 square units. Then the equation
of this circle is
(@) x*+y*+2x-2y=62
(b) x?+y> +2x-2y=47
(c) x*+y>-2x+2y=47
(d) x> +y>-2x+2y=62
If o and P are the roots of ax? + bx + ¢ = 0, then the
1 1
, is
ao.+b aB+b
(b) cax?+bx+1=0
(d) cax?-bx-1=0

Which of the following functions is periodic ?
(a) f(x) = x — [x], where [x] denotes the greatest
integer less than or equal to the real number x

(b) f(x)=sin (l) ,x#0,f(0)=0
x
(d) None of these

divides BC internally in the ratio 1 : 3, then
is equal to

equation whose roots are

(@) cax?-bx+1=0
() cax?+bx-1=0

(c) f(x)=xcosx

JGEAR UP
“JEE 2025

10.

11.

12.

The coefficient of x” in the expansion of
(1+x+x2+x)3(1-x)0is
(a) -7 (b) 7 (c) 9 (d) -9

Let f(x) = sin x and g(x) = In |x|. If the ranges of the
composition functions fog and gof are R, and R,
respectively, then

(@) Ry={u:-1<u<1}R,={v: -0 <y <0}

(b) R ={u:-o<u<OhR,={v:-1<v<0}

() Ri={u:-1<u<1}R,={v:-co<v<0}

(d) Ry={u:-1<u<1},R,={v: -0 <v<0}

~ asinx—bx+cx® +x°
If lim

x>02x2 In(1+x)—2x° +x
finite and non-zero, then L =

3
(b) %

= L, where L is

4

(&) >

1 3
(a) % () E A1

n
The expression 3 |:sin4 (7 - 0() +sin® (3 + a)]

-2 |:sin6 (g + OL) +sin® (51 — 0():| is equal to

(b) 1
(d) sin 4o+ cos o

(@ 0
(c) 3

The first 12 letters of English alphabet are written
down at random in a row. The probability, that
there are exactly 4 letters between A and B, is

7 5 7 1
(a) " (b) p” (c) > (d) T
Let S}, S, ..... be squares such that for each n > 1,
the length of a side of S,, equals the length of a
diagonal of S, _ . If the length of a side of S, is
10 cm, then for which of the following values of n
is the area of S, less than 1 sq. cm?

(a) 7 (b) 6 () 9 (d) 5
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13.

14.

15.

16.

17.

18.

19.

10

If (a* - 2a202 + bHY* 1 =(a-b)* (a+ b) 2 a>0,
b >0, then x =

loga logb

@ =5 (b) =%
logb loga

© log(a+b) (@ log|la—0]
log|la—b] log(a+0b)

If f (x) =cos (logx), thenf(x) f(y) — % [f(f) + f(xy)]

has the value

@ -1 ®) -
(c) -2 (d) None of these

If f(x) is a polynomial such that f(x) (iy) = flxy) -
flx) - fly) V x, yand f(2) = 7, then f(-2) =
(a) 8 (b) 10 (c) -7 (d) -9

The largest interval lying in (%ﬂ ; g) for which the

function, f(x)= 4_x2 +cos ! (g - 1) +log (cosx)

is defined, is
T T T
|53 o)
T T
(@ (‘5’5
-1

(c) [0, m]
1 1 1 21 J -2
=1 1fB=[ ]A ]
0 1 -1 -1 1

then the sum of all the elements of the matrix
50

2 B" is equal to
n=1

(a) 50

Let A=

(b) 100 (c) 75 (d) 125

1Y 1Y
The expression (x + (x3 — 1)2 ] + [x —( - 1)2 J
is a polynomial of degree

(@) 5 (b) 6 (c) 7 (d) 8

x3—16x_
2 b

1
Let a=Lim o ;b=Lim
x—1 | Inx xlnx x—=0 4x+ x

(x+1)3
and d= Lim f
x——1 3(sin(x+1)—(x+1))

a b
then the matrix is
c d

In(1+sinx)

c=Lim
x—0 X

(a) Idempotent
(c) Identity

(b) Involutary
(d) Nilpotent
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20.

21.

22.

23.

24.

25.

Consider the set A of all determinants of order
3 with entries 0 or 1. Let B be the subset of A
consisting of all determinants with value 1. Let C
be the subset of A consisting of all determinants
with value -1, then

(a) Cisempty

(b) B has as many elements as C

(c) A=BuC

(d) Bhas twice as many elements as C.

If tangents are drawn from the origin to the curve
y = sin x, then their points of contact lie on the
curve

(@) x-y=xy

(C) x2 _y2 — xzyz

(b) x+y=xy
(d) x2 +y2 — x2y2
For positive integers #n, and n,, the values of the

expression (1+i)" +(1+7° )+ (1+5)2 +(+7)"

when i= J—_l is real if and only if
(@) ny=n,+1 (b) n,=n,-1
(c) ny=n, (d) ny>0,n,>0

If(x+y)2;iy =a?,y=0whenx=0, theny=aif
x
x

==
(@) 1
(c) tan1+1

(b) tan1

(d) tanl-1

The triangle formed by the tangent to the curve
f(x) = x*> + bx - b at the point (1, 1) and the
coordinate axes, lies in the first quadrant if its area
is 2, then the value of b is

(a) -1 (b) 3

5
The value of ¥C, + ) (5270, is equal to
j=1

(b) 52C5

(d) None of these

(c) -3 (d) 1

(a) 47C5
(C) 52C4

NUMERICAL VALUE TYPE

26.

27.

28.

X
For x > 0, let f(x)=J.ln—tdt , then the value of

1

f(e)+f(i) is .

Let the angles of a triangle ABC be in A.P. and let
b:c=+3:42. The value of angle A (in degrees)

1S

The possible values of b > 0, so that the area of the

bounded region enclosed between the parabolas
2

X . . .
y=x-bx*and y= ~ is maximum, is



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Three normals are drawn from the point (c, 0) to
the curve y? = x. One normal is always the x-axis.
The value of ¢ for which the other two normals are
perpendicular to each other is

x—sinx

The value of lim
x—0

is equal to
xX+cos” x

Let OA =d,0B=10d+2b and OC=b where O, A
and C are non-collinear points. Let p denote the
area of the quadrilateral OABC and let g denote
the area of the parallelogram with OA and OC as
adjacent sides. If p = kg, then k =

Let a and b be the roots of the equation x? - 10cx
— 11d = 0 and those of x? - 10ax - 11b =0 are ¢, d
then the valueofa + b+ c + d, whena, b, ¢, d are all
distinct is

A student is allowed to select at most n books from
a collection of (2n + 1) books. If the total number
of ways in which he can select at least one book is
63, the value of n is

If two events A and B are such that P(A®) = 0.3,
P(B) = 0.4 and P(A N B®) = 0.5 then
P(B/(A U BY)) =

A straight line L with negative slopes passes
through the point (8, 2) and cuts the positive
coordinate axes at points P and Q. The absolute
minimum value of OP + OQ, as L varies, where O
is the origin is
Tangents are drawn from P (6, 8) to the circle
x? + y? = r2. The radius of the circle such that the
area of the A formed by tangents and chord of
contact is maximum is equal to
(x—1)? sinL—|x|, if x#1

x—1

-1 , if x=1
be a real valued function. Then the number of
points where f(x) is not differentiable is

Let f(x)=

Let a, b, ¢ be real numbers, each greater than 1,

such that ilogb a+zlogcb+§logac=3. If the

value of b is 9, then find the value of ‘@’
n

Suppose sin’ xsin3x = 2 C,, cosnx is an identity
m=0
in x when C, C,,..., C, are constants and C, # 0,

then the value of n =

M +3L A-1 A+3
40. LetpA*+gA’+rA?+sh+t=| A+1 20 A-—4
A=3 A+4 3A

be an identity in A where p, g, 7, s, t are constants.
Then the value of ¢ is

SOLUTIONS

1. (b):If we draw the graph
ofthe function |[x — 1| - 1| in the
interval [0, 2] it will be as follows.
Therefore, range of the f(x) will be

p—t

[0, 1]. of 1 2
2. (a) : In AABD, applying sine law, we get

AD  x A
sin(w/3) sino 1P

V3x

— AD= . BATS3 /4
In AACD, applying sine law, we get

AD 3x 3x

= = AD=
sin(r/4) sinf

From (i) and (ii), we get

\[2- sinf ...(ii)

= = e
2sinQ \EsinB sinp /6
sin ZBAD 1
sin ZCAD [

3. (b): We have, ;(A—B+C) - ; (T—B—B)= 7; _B

1
. 2ac sin2 (A—B+C)=2ac sin(g—BJ

=2ac cos B=a? + ¢ - b? (By cosine rule)
4. (c) : Solving the lines 2x - 3y =5and 3x - 4y =7
Centre is (1, -1).

Given, area of the circle is 154 sq. units.

= nrl=154=r=7

Equation of the circle is (x - 1)? + (y + 1)? = 72

= X’ +y2-2x+2y-47=0
= 5=t(1op)-t2

ax+b al y ay

5. (a): Consider, y =

Substituting in the given equation,

2
a(1-by) N b(1-by) e
a2y? ay
= (1-by)*>+by(1-by) +cay*=0
= cy*-by+1=0
Hence, the equation is cax? - bx + 1 = 0.

0

MATHEMATICS TODAY | SEPTEMBER ‘24



6. (a):flx)=x-[x] y
fix+1) =x+1-[x+1]
=x+1-([x]+1)

g prpy .

. fis a periodic function with O 1 2 3 4
period 1.

Clearly, curve is repeated after 1 unit on x-axis, so, it is

a periodic function with period 1.
7. (d):Wehave, 1 +x+x2+x°)3(1-x)3(1-x)3
=(1-x%3(1-x)3
=(1-3x*+3x8-x12) (1 - 3x + 3x2 - x?)
The coefficient of x? is 3(-3) = -

8. (d) We have, fog(x) = f(g(x)) = sin (In |x|)

. ={u:-1<5u<l}
Also, gof(x) g(f(x)) =1In [sin x|

={v:-occ<y<0}

9. (c) : By series

3 5
a x—x + X — | =bxtex® + 53
6 120

x—0 2
X x
2x2 {x— ..}—2x3 +x4

= lim
x—0

5

3
(a— b)x+cx +(1 ) 5+...
2
+...
3

= a=b,c=0,1-— =0,a=6

a

6
a 3
120

L=

3
Wit =
2 40

10. (b) : We have, 3 [sin4 (%t - oc) +sin® 3+ 0():|

-2 [sin6 (g + oc) +sin® (57— oc)}

3(cos4 o+ sin4 oc) —2(sin6 o+ c:os6 oc)

3[1—Zsin2 0L cos” a]—2[1—3sin2 0. cos> oc:|:1

11. (c) : A and B can occupy the positions, (1, 6), (2, 7),

(3,8),(4,9), (5, 10), (6, 11), (7, 12).

2xX7x10! 7
". Required probability = ———=—
1 P Y 12! 66
12. (c) : Length of the side of the square S, is a,.
10 10
Now, g, =10, a, =—, a3=—rF5,
V27 ()

@ MATHEMATICS TODAY | SEPTEMBER 24

(o-1<sinB6<1,V0)

a, = 10 10>1 a 10 <1, a 10 <1
T T e o b dg=T =<1, dg ="==7
W2)° 8 W2) W2)°
10
and a,, =—=—-<1
W2)

As, ag, ay, a,, are less than 1.

Sg =a§ <1, S, =a§ <1, §, =a§ <1
Hence, (c) is the correct answers.
13. (d) : Given, (a2 - b2)2-1) = (g - b)?>* (a + b)2
= (@+b)* 2 (a-b)>*"2=(@-b)*a+b)>
= (a+b)*=(a-b’=(a+b)*=|a-0b|
log|la—b]
log(a+b)
14. (d)
15. (d) : We have, f(x) f(y) = flxy) - fix) - y)

= (fx) + D(fy) +1) = flxy) + 1
Let g(x) = f(x) + 1, then

g(x) g(y) =glxy) = gx) =" flx) =x"-1
Given, f(2)=7=2"-1=7=n=3

 flx)=x*-land f{-2) =-

16. (b): f(x) is defined if —1< ’2C ~1<1and cosx>0

= x=

T T
or 0<x<4and——<x<-—
2 2

T
. 0<x<—
2
] 1
17. (b) : We have, A= 511;
0 1

[1 2} [—1 —2}
B= A
-1 -1 1 1

o2 10— -1 =2
Let P= 1 1 and Q= . .
* B=PAQ
B2 = (PAQ)(PAQ) = PAQPAQ = PA2Q

AP_—1—212_10
S’(2_11—1—1_01
1

A?= 51 51 [= 51

A3 = 51 51 |= 51




1 —
Similarly, A" = 51

0 1

1
Now, B" = PA"Q :|: )

n n

l+— —
B = 51 51

—nNn n

—_— 1__

51 51
>0 50425 25 75 25
ZB”: -
~ -25 50-25 -25 25

Hence, sum of all the elements = 100

18. (c) : The expression

[x+(x3 )" ] [( )" ]

= 2(x° + 100°(x° -1) + 5x(x° -1)?)

[ {(a+b)"+ (a-b)"} =2("Cya" + "C,a"2 b>

+1C,a" bt + )]
The degree of the polynomial is 7.

19. (d):Since,a=2; b=-4;c=1landd=-2

2 —4 2 4|2 -4 0 0
Let A - ) A2 = =
1 -2 1 2|1 -2 0 0

= null matrix

Hence, A is nilpotent.

20. (b) : For every determinant with value 1 (€ B), we

can find a determinant C with value -1 by interchanging

any two rows or columns among themself in |B]|.

Hence, there are equal number of elements in B and C.

21. (c) : The tangent at (x,, sin x,) is,

y - sin x; = cos x,(x - x;)

It passes through the origin (0, 0). Then,

. [ 2

sin x, = x, cos xl = x;4/1—sin” x;

= sin? X, —x1 (1 -sin xl)

= yl=xl(1-y})

Now, (x, yl) lies on the curve

_ 2 = 32

22. (d) : Given expression is

Q+)"+Q-)" +Q+1)" +(1-i)"

(c yf=sin’x))

y2 = x2(1 —yz) or x*

T T
Using, 1+i= xE(cos " + isinz)

and (1—i)=ﬁ(cos£—isin£)
4 4

The given expression becomes

nT
(\/_-)n1 cos +zsm1—
4 4
nm T
+( 2y [cos ; —zsme:|+

\/_)”2 [cos—n+151n—:| s/_)nz [cos—n—zsm nzn:|
4 4 4 4
=2 [2 cos —n;—n] +(2)" |:2 cos ?Z—n]

= Real number irrespective the values of n, and n,
which is always real n, > 0, n, > 0
dz - dy dz a

= — 1=

23. (d):Letx+y=2z =
(@) Letx+y dx dx dx 72

dz_az+z2:> z°

dz=dx
dx z? a’ +7*
z x+y
= x+c=z-atan’![| = | = atan’! =y-c
a a

Whenx=0andy=0=c¢=0

= Z=tan_1(x+y)
a a

—1 x X
Now,y=a=1= tan 1(—+1):> —=tanl-1
a a

24. (c) : Slope of the tangent at point (x, y) is given by
fl(x)=2x+b

slope of tangent at (1,1)is2 + b

Equation of tangent at (1,1) is

y-1=Q2+b)(x-1) A
= 2+bx-y=1+0b E
X T S (1,1)
1+b)/2+b) (1+Db)
This line meets x-axis and y-axis at S >x
A(ﬂ,o) and B(0,-(1+b))
2+b ;
Area of AOAB _5(;+ ) (1 +b)} =2
= (1+b)?=-4Q2+b) = b*+2b+1=-8-4b
= b+6b+9=0= (b+3)2=0=b=-3
25. (c) : We know that,"C_, +"C_= (n+ 1)Cr ..(1)
5
Now, V¢, +Y ®*7¢
=1
— 47C4 + 47C3 + 48(:3 + 49C3 + SOC3 + 51(:3
=2C, (using (i)).

MATHEMATICS TODAY | SEPTEMBER ‘24
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1/x

ln(t) ln(t) - Point of intersections are (0,0) and b ! .
26. (0.5):Wehave, f(x)= J‘ dt; f(— )—j -~ 1+62 (14 b2)?

Area under the curves i.e., area of the bounded

Let t=l = dt:_—zldy region
y y bi1+b? bI1+b 2
_ _ _ bl X
1) *ln1/y (-1 In A—jo (y2 yl)dx _jo (x—bx 7 )dx
y
f ZJ , |4 J dy b
x) iy 1y(1+y) x> bx® Ol 1 b 1 1
't :T ), T2 3 3| sa+p)? 6( 1Y)
X ] t(1+ t) b+ b
N 1 Now, the area to be maximum, (b+l) should be
oW f(x)+f( Jln( ) F+1 t(t+1) minimum. b

= i|:b+b:| 0 = l—izO

tln In(2) 1 2
= b=1=b==1
= b>0 .. b=1istherequired answer.
fle+f ( ) 29. (0.75) : For the parabola y? = 4ax, the normal to this

parabola is y = mx - 2am — am?.

27. (75) : Since, A+ B+ C=180°and 2B=A + C 1
(+ A, B, Carein A.p) Given parabola is y?’=x  da=1lora= "

3B= 180° = B =60° So equation of normal to the parabola (curve) becomes
3
Given,— =k = b=kJ3and c=k\2 M
V3 «/_ Y 2 4
b c It passes through (c, 0) the given point, so equation of

By the sine rule, ——=— ;
sinB sinC m m
the normal becomes 0=mc————

W3 k2 1 2 4

- = - oo sinC=—= = C=45° 1
sin60° sinC 42 — m=0 or m? =4(c——)
(- C=135°is impossible) 2
A=180° - (B+C) = 180° - (60° + 45°) = 75" Here, m?>0 = 4(c-1)z 0= c>1
2 2
2
28. (1) : The given curves are y = % «.()  Thusat c= 1 S mr=0=m=0
2
_ 2 .
andy =x - 172x ..(ii) Now ¢ must be greater than zero for real values of m.
= y=-(bx"-x) Thus for m = 0, y = 0. It means x-axis is the normal.
2
. .. X 1
From (i) and (ii), we get - = x —bx? Now, we have m?®= 4(6—5) and we have that
= X -bx+bPx?=0=x*(b?>+1)=bx mym, = -1.
b Since other two normals are perpendicular
= x=0and x= 3 1 3
1+b = 4(c—~) —1:>C—

1/x—sinx
30. (0) : Let f(x)= | X—S0X —
X+COS X x+cos x

, . . sin x
lim (x—smx)l/2 = lim x(l— )
x—0 x—0 X
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lim (x+ cos’ x)l/2 =0+ 1)1/2 =1

x—0
lim f(x)===0
x—0
31. (6) : Area of the quadrilateral Ay
OABC c
= area of AOAC + area of AABC &.
] — — 1 — — . A
=5|OA><AC|+5|AB><BC| 0 £

=%|ax(5—a)|+%|(1oa+215—a)><(13—1oa—25)|

1, - 1 _ _
= |axb|+—|(9a+2b)x(-102-D)]

1. = 1 - -
=5|ﬁ><b|+§><11|a’><b|=6|a><b|

Area of the required parallelogram =|d xb |
p=6|axb|; q=|axb|

So,p=kq=> 6|axb|=k|axb| - k=6

32. (1210) : Roots of x> — 10cx — 11d =0 area and b

= a+b=10cand ab=-11d

Similarly, ¢ and d are the roots of

x? - 10ax - 11b=0

= c+d=10aand cd=-11b

= a+b+c+d=10(a+c)and abcd = 121 bd

= b+d=9(a+c)and ac=121

Also we have, a? - 10ac -11d =0

and ¢? - 10ac - 116 =0

= a?+c2-20ac-11(b+d)=

= (@+¢c)?-22x121-99(a+¢) =

= a+c=121 or -22

Fora+ c=-22,

We get a = ¢ from ac = 121.
Rejecting this value we have a + ¢ = 121
a+b+c+d=10(a+c)=1210.

33. (3) : Number of ways in which a student can select

at least one and atmost n books out of (21 + 1) books is

equal to

2 2 2
nHIC 421G, + L+t IC

1

NOW,2n+1C 2n+1C

2n+1C 2n+1C

2n-1

:%(22%1 _2):2211 1=63

= 22"=64=2° = 2n=6 = n=3

34. (0.25) : We have,

P(BN(AUBY))
P(AUB®)

_ P((BNA)U(BNB"))

~ P(AUBS)

_ P(AnB) _P(A)-P(ANB°)

" P(AUB®)  P(AUBS)

(1-0-3)—0.5
T (1-03)+(1-04)-05

ONLINE TEST SERIES

Practice Part Syllabus/ Full Syllabus
24 Mock Tests for

JEE \Viain
Qu kt

Now on your android smart phones
with the same login of web portal.

P(B/(AUB®))=

+2C 4 e, 4 2, | Log on to test.pcmbtoday.com
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35. (18) : Since it passes through (8, 2).
Let equation of Lis y - 2 = m(x - 8)

OP+0Q =10+ +8(-m)> 10+2J(—3)(—8m)
—-m m

OP+0Q=210+38
Absolute minimum of OP + OQ = 18.

36. (5): tan@zL—

100 —r?
cosO = r
10
Area of APSM
1
—A="SMxPN
2
1
=5~2-SNXPN=SNXPNZSPSiI’IeXSPCOSB
2 2
V100 -
:( 100—r2) X sin O cost(lOO—rZ)L—r
10 10
3/2
_rl100-1?)
100
dA 1 3 1/2 (100 2)3/2
&2 - = 2(100-12) (2 r+ =0
dr 100 2 100
2 172 2 2
(100=72) "~ (=372 +100—7%) =0,

r#10 as P is outside the circle
= 4rr=100=>r=25=r=>5
Thus for r = 5, A is maximum

2

since —< 0 for r=5.
dr

37. (1) : Since (x —1) sin(%)
x p—

is differentiable at x = 0 but |x| is not differentiable at

x =0, f(x) is not differentiable at x =0

Now, for differentiability at x = 1,

= lim
h—0 h

h—0 h
W sin(1 )—h
_ 1 h
= lim
h—0 h

=0-1=-1

Similarly f(17) = -1 and f(1) = -1

. fis differentiable at x = 1

. fis differentiable everywhere except at x = 0.

16

] hzsin}ll—(1+h)+1

= lim hsin—-—1
h—0
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38. (27) : We have, glogb a +glogc b+§loga c=3

1(2 3 5
= —|—log,a+—log b+—log ¢ |=1
3(3 gb 5 gc 2 ga )

2 3 5
=|=log, ax—log bx—log ¢
(3 gb 5 gc 2 ga )
= A.M.=G.M.
2 3 5
= -1 =—log b=—1 =1
3 0g,a 5 08, 5 0g,¢

210¢3
9823 = g=33=27

= =1 = loga=

39. (6) : We have,

1
sin3 x sin3x = s 2sin3x(3sin x —sin 3x)

1
= —{-3-[2sin3x'3sinx—23in2 3x]

1
= [3(cos2x — cos 4x) — (1 —cos 6x)]

3 1 1 1
=—C082X ——Ccos4x ——+ —cos6x
8 8 8 8

1 3 1 1 !
=——-cosdx+ 8c052x— 8+ 8cos6x: Z Cm COSNX

m=0

On comparing n = 6.

40. (0) : Expanding, pA* + gA3 + A2 + sh + ¢
=(A2+30) [-6A2 - (A2 -16)] - (AL-1) [(A+ 1) (3A) -
A-3A-D]+A+3)[(A+1) (A+4) +2A(A-3)]
Independent term =t = (1) (-12) +3(4)

=-12+12=0 . t=0

3+ 2- 1-
2 6 3 1 4 5
12x J1- 7+ 8+
4 2 1 6 5 3
1- 3+
1 3 4 5 6 2
6+ 2+ 1- 5-
3 1 5 4 2 6
1- 2-
5 4 6 2 3 1
10+ 5+
6 5 2 3 1 4
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JE

SINGLE OPTION CORRECT TYPE

18

If Re(z —8i )= 0, then z lies on the curve
zZ+6

(a) x*+y* +6x-8y=0
(b) 4x-3y+24=0

(c) x2+y2—8:O

(d) None of these

If a, B are the distinct roots of x> + bx + ¢ = 0, then
2
2T 1 o(x® 4 bx +¢)

lim is equal to
P (x=B)’

(a) 2(b* + 4¢) (b) b* - 4c

(c) 2(b* - 4c) (d) b* + 4c

Let C be the largest circle centred at (2, 0) and

2 2

inscribed in the ellipse ;C—6 + i/_6 =1.If (1, o) lies on

C, then 100” is equal to

(a) 59 (b) 118 (c) 120 (d) 95

L
The integral j J 1+ 4sin’ g —4 sing dx equals
0

2

(a) ?n—4—4\/§ (b) 43 -4

(c) 4\/5—4—; (d) -4

The domain of the function f(x)= 1/logo_5 x! is

(a) {0,1,2,3,...} (b) {1,2,3,..}

(c) (0,20) (d) {0, 1}

Letf: R - {2, 6} — R be real valued function defined
x* +2x+1 _

as f(x)=——————Thenrange of fis
x"—8x+12
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10.

WORK *

CUTS*

21 21
a —oo, —— || —,00
21
b) | —e0, —— [U]0, o0
(b) 7| [0, =)
21
C —OO, o — U O’OO
(c) " (0, o)
21
d) | —eo, —— |UI[L 2
(d) 7| [1, 2)
2T 4T 6T 241
COS—— + COS—— + COS— +... + COS —— =
13 13 13 13
(a) 0 (b) 1
(c) -1 (d) 1/2
If —3+zsm9 ,0€[0,2m] is a real number, then an
4—icos0

argument of sin@ + icosO is

BT (4
(a) m—tan (4) (b) tan (3)

—tan 2 Ctan-![ 2
(c) —tan (4) (d) m—tan (3)

Ten persons, amongst whom are A, B and C are
speak at a function. The number of ways in which
it can be done if A wants to speak before B, and B
wants to speak before C is

(a) 16_0" (b) 21870
10! 10!
(c) ? (d) 7

The coefficient of x'® in the product
1+x01-000+x+x%) s

(a) 84 (b) -126  (c) 126 (d) -84



11.

12.

13.

14.

15.

The foci of an ellipse are (-2, 4) and (2, 1). The point

23
(1, ?) is an extremity of the minor axis. What is

the value of the eccentricity?

9 3 4

= b) s s d) —
(a) = (b) 75 (c) J_ (d) =
The sum of the series E —... upto oo
is equal to 2'3 34
(a) log,2-1 (b) log,2
(c) log, (4/e) (d) 2log,2

Find the equations of common tangents to the
parabola y* = 16x and the circle x* + y* = 8.

(@ y=x+8y=-x-8

(b)y y=x+38

(c) y=xt4

d) y=x+4y=-x-4

Find the value of

sinx +log, ( 1+sin® x —sin x)

i
xlg}) sin3x

1 1 1 1
(a) p (b) 3 (c) 5 (d) o

The function f (x) = a sin |x| - be is differentiable
at x = 0 when
(@ 3a+b=0

(c)a+b=0

(b) 3a-b=0
(da-b=0

ONE OR MORE THAN ONE OPTION(S) CORRECT TYPE

16.

17.

18.

If (a-b)sin(® + ¢) =
o

0
atan——btan—=c¢, then
2 2

(a+ b) sin(® - ¢) and

(a) btanp =atan0O (b) atan¢ = btan0

, 2bc 2ac

() sing at —b* - a —b"—c
Let a, b, c € Q" satisfying a > b > c. Which of the
following statements (s) hold true for the quadratic
polynomial f(x) = (a + b - 2002 + (b + ¢ - 2a)x +
(c+a-2b)?

(a) The parabola y = f(x) opens upwards.

(b) Both roots of the equation f(x) = 0 are rational.
(c) x-coordinate of vertex of the graph is positive
(d) x-coordinate of vertex of the graph is negative

3+asinx+Pcosx+log,(1-x) 1

If lim i =—, then
x—0 3tan” x 3

200 - B is equal to

(@) 5 (b) 1 (c) 7 (d) 2

_ _ 1
19. If f(x)=cos ' X +cos 1{;+21I3—3x2},then

o )
o )5

20. If fix), g(x) (where x > 1) are non-negative and

non-positive functions respectively, such that
(%) < aflx), g(x) =B g(x) for some o, B > 0 and
f(1) =0, g(1) =0, then
fE+fm
e+ fA(m) -4
f+fm
fAe)+f*(m)—4
gWe)+g(Wm)

(©) =0
‘ ¢@e)+g@m)-3

@ ¢(e)+g(Wn) .
¢¥e)+g@/m)-3

21. The projection of line 3x - y +2z-1=0

=x+2y-z-2ontheplane3x +2y+z=0is
(a) x+1=y—1=z—1

11 -9 =15

(b) 3x-8y+7z+4=0=3x+2y+z

©) x+12:y+8=z+14

11 -9 15
x+12 y+8 z+14

11 -9 -15

(d)

22. Let f(x)=sin(§ sin(gsinxn for all x € R and

g(x):Esinx for all x € R. Let (fog)(x) denote
2

f(g(x)) and (gof )(x) denote g(f (x)). Then, which of
the following is (are) true?

(a) Range of fis [—% %]
(b) Range of fog is [—% %:|
fix) =

(©) ;lclgz)g(x) g

(d) There is an x € R such that (gof )(x) =1
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3 -1 2
23. Let P=|2 0 o |, whereoe R.
3 5 0
Suppose Q = [qij] is a matrix such that PQ = kI,

where k € R, k # 0 and [ is the identity matrix of
2

order 3. If g,5 = —g and det(Q) = k? , then

(a) o0=0,k=38

(b) 400-k+8=0

(c) det(Padj(Q)) = 20
(d) det (Qadj(P)) =2"

24. The function fix) = x - |x - x*|, -1 < x < 1 is
continuous on the interval
(@) [-1,1] (b) (-1, 1)
(o) [-1, 1]\{0} (d) (-1, H\{0}

1
25. The greatest and least values of f(x) = tan"'x - —In x

1
on [ﬁ,ﬁ] are
(a) fmin:\{g_1

T 1
b =—+—In3
©) foa =+ In

T 1
- =Z _"In3
(C) fmll’l 3 4 n

(d) fiax =75

T
—+1n5
12

26. If J. = AtanO+2log,| f(0)|+ C,

cos G(tan 20 +sec20)

where C is a constant of integration, then the
ordered pair (A, f(0)) is equal to

(a) (-1,1 - tan0) (b) (-1, 1 + tanB)

(¢) (1,1 + tanB) (d) (1,1 - tanB)

27. Let y(x) be a solution of (1 + x2) j—y +2xy - 4x* =0
x
and y(0) =

1 1 1
(@ ®) ()

28. In a group of 400 people, 160 are smokers and
non- vegetarian; 100 are smokers and vegetarian
and the remaining 140 are non-smokers and

-1. Then, y(1) is equal to

(d) -1

vegetarian. Their chances of getting a particular
chest disorder are 35%, 20% and 10% respectively.
A person is chosen from the group at random and
is found to be suffering from the chest disorder.
The probability that the selected person is a smoker
and non-vegetarian is

D
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7 14 28 8
(a) 15 (b) 15 (c) 45 (d) 45
29. There are three bags B, B, and B;. The bag B,
contains 5 red and 5 green balls, B, contains 3 red
and 5 green balls and B; contains 5 red and 3 green
balls. Bags B,, B, and Bj; have probabilities 3/10,
3/10 and 4/10 respectively of being chosen. A bag is
selected at random and a ball is chosen at random
from the bag. Then which of the following options
is/are correct?
(a) Probability that the chosen ball is green, given
that the selected bag is Bs, equals 3/8.
(b) Probability that the selected bag is B;, given
that the chosen ball is green, equals 5/13.
(c) Probability that the chosen ball is green equals
39/80.
(d) Probability that the selected bag is B; and the
chosen ball is green equals 3/10.

30. Ina thlrd order matrlx A, ajj denotes the element in
the i™ row and jt j b column.
Ifa;=0fori=j=1fori>j=-1fori<j
Then, the matrix is
(a) skew symmetric
(¢) not invertible

(b) symmetric
(d) non-singular

COMPREHENSION TYPE
Paragraph for Q. No. 31 and 32
Consider the curves §;
S3: y2 =4x - 3.
31. Area bounded by the curves S;, S, and S5 is
(a) 2/3 sq. unit (b) 1/3 sq. unit
(c) 3 sq. units (d) 4/3 sq. units
32. Area bounded by the curves S;, S; and the line
x=31is
(a) 13 sq. units (b) 3/13 sq. unit
(c) 13/3 sq. units (d) 1/3 sq. unit
Paragraph for Q. No. 33 to 35

Let f(x) = f;(x) — 2f,(x), where

cy=x%8,:y=-x" and

min{x?,| x|}, |x|<1
Si(x) =1 and
hmax{x2,|x|}, |x|>1
—min{x2,|x|}, |x|>1
f2(x) =1 5 and
(max {x7, [x[}, [x|<1
min{f(t):-3<t<x, -3<x<0}
t glx)=
max{f():0<t<x, 0<x<3}



33. For -3 < x < -1, the range of g(x) is
(a) [-1,3] (b) [-1,-15]
() [-1,9] (d) None of these

34. Forx e (-1, 0), flx) + g(x) is
(@) x*-2x+1 (b) x> +2x-1
() X¥*+2x+1 (d) x*-2x-1

35. The graph of y = g(x) in its domain is broken at
(a) 1 point (b) 2 points
(c) 3 points (d) None of these

Paragraph for Q. No. 36 and 37

Let f: [0, 1] = R (the set of all real numbers) be a
function. Suppose the function f is twice differentiable,

£(0) =f(1) = 0 and satisfies f “(x) - 2f"(x) + f (x) = €,
xe [0, 1].

36. Which of the following is true for 0 < x < 12
1 1

(@) 0<f(x)<eoo (b) —5<f(x)<5
@)—i<ﬂ@<1 (d) =0 < f(x) <0

37. If the function e™ f (x) assumes its minimum in the
interval [0, 1] at x = 1/4, then which of the following
is true?

(@) fx)< flx), i< x <Z
b) f(x)> f(x), 0<x< %
@)f%@<f@L0<x<i
@ /@< S, J<x<]
| MATRIXMATCHTYPE

38. The vertices of a triangle ABC are A(1, -2), B (-7, 6)
and C (11/5, 2/5). Match the following columns.

Column-I Column-II
(A) | Equation of the (P) 126x+17y+8=0
perpendicular
‘ bisector of AB
' (B) | Equation of the (Q)|14x+23y-40=0
| median through A
(C) | Equation of the (R) [ x-y+5=0
_. altitude through C
' (D) | Equation of BC (S) |5x-5y-9=0

(@) (A)— (P); (B) = (Q); (C) = (R); (D) — (S)
(b) (A) = (Q); (B) = (P); (C) = (S); (D) — (R)
(c) (A)— (R); (B) = (P); (C) = (S); (D) = (Q)
(d) (A) = (S); (B) = (P); (C) = (Q); (D) = (R)

39. Match the following columns.

Column-I Column-II

(A) | f:]0,00) —[0,0), | (P)

flx) = ﬁ is

(B) |f:R-{0} =R,

flx) = x—l is
X

©) | f: R-1{0} > R,

one-one and
onto

(Q) | one-one but
not onto

"—_(R)_ | _onto but not

1 one-one
flx)=x+—is
X

neither one-
one nor onto

(D) | f:R—R, (S)
f(x) =2x +sin x s
(a) (A) = (Q); (B) = (R); (C) = (P); (D) — (S)
(b) (A) = (Q); (B) = (R); (C) = (S); (D) — (P)
(c) (A) = (Q) (B) = (8); (C) = (P); (D) — (R)
(d) (A) = (Q); (B) = (8); (C) = (R); (D) — (P)

40. Match the following columns.

Column-I Column-IT
(A) |If cos 'x + cos_ly +coslz=m, |(P) 10
_thenx2+y2+z2+2xyz: ' .
(B) If sin”x + sin_ly +sin"lz= 37” Q20
and f(1) = 1, fip + q) = flp) . flg)
Vp, g € R, then
/O +yf(2) W)
B x+y+z B
fO _,_yf(Z) +2/0
10
(C) | If Zcos_lxi =10m, then (R) 2
i=1
10
> -
i=1
20
(D) If Zcosec_lxi =10m, then (S) 1
i=1
10
Zinz =
i=1

(a) (A)—(5); (B) = (R); (C) = (P); (D) = (Q)
(b) (A) — (R); (B) = (8); (C) = (P); (D) = (Q)
(c) (A)—(S); (B) = (P); (C) = (R); (D) = (Q)
(d) (A) = (P); (B) = (R); (C) = (Q); (D) = (5)
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NUMERICAL ANSWER TYPE

41. Let tano, tanP and tany; o, f, y# 2n—-1m

, neN

be the slopes of three line segments OA, OB
and OC, respectively, where O is origin. If
circumcentre of AABC coincides with origin and
its orthocentre lies on y-axis, then the value of

2
(cos 300+ cos 3B + cos 3y

is equal to
cos . cosf} cosy

42. fA={x:x€ N,x>2and x<3}, B={x:-2<x<4,
xe€ Ztand C={x:x € Z -3 < x < 4}. Then
n(A) + (n(B) x n(C)) is equal to .

43. The number of ways to give 16 different things to
three persons A, B, C so that B gets 1 more than A

and C gets 2 more than B, is , (n<m<r),

n!m!r!
then the value of n + m - ris

44. The 5™ and 8™ terms of a geometric sequence of
real numbers are 7! and 8!, respectively. If the sum
to first n terms of the G.P. is 2205, then n equals

2
45. From any point on the hyperbola xZ— y* =1,

2
tangents are drawn to the hyperbola xZ —y* =2,

The area cut-off by the chord of contact on the
asymptotes is equal to

46. Let k be a positive real number and
2k-1 24k 2vk 0 2k-1 +k
A= 2k 1 2k |[,B=[1-2k 0o 2Jk

2Jk 2k -1 Jk 2k o

If det (adj A) + det (adj B) = 10%, then [k] is equal to

47. Let f: R — R be a differentiable function such that
its derivative f” is continuous and f(m) = —6.

If F:[0, t]— R is defined by F(x)= Jf(t)dt, and if
0

j(f’(x)+F(x))cos xdx =2, then the value of f(0)
0
is

D
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48. In a triangle PQR, let d = @é , b= RP and ¢ = @

If |G| =3, |b|=4 and

then value of |d x b |2 is

49. The probability distribution of random variable X is
given by
X 1 2 3 4 5
PX) K 2k | 2k | 3K K

Letp = P(1 < X <4|X < 3).1f 5p = AK, then A is equal
to .

50. Let the function f : (0, ) — R be defined by
f(0) = (sinB + c0s0)? + (sind — cos0)*. Suppose the
function f has a local minimum at 0 precisely when
0 € {Am, ..., A,mt}, where 0 < A< ... <A, < 1. Then
the value of A |+ .. + A, is

SOLUTIONS

1. (a): Letz=x+iy. Then

z=8i _x+(y—8)i _(x+(y—8)i)(x+6—iy)
Z+6 (x+6)+iy B

(x—|-6)2+y2
B (x* +6x+ y* —8y)+i(xy —8x+6y — 48 — xy)
(x+6)* + y*

Re 8 =0 = x2+y2+6x—8y:0
z+6

2. (c) : We have, ot and [ are the roots of X+bx+c=0

(x:—b+\/b2—4c
2

—b? —4c
2

and B= b

2x*+bx+c) 1 A2
Now, lim . ! 2(2x +bx+0) (9 Form)
x—B (x—B) 0
) 0k 1 b)—2(2x +b)
= lim
x—p 2(x—P)
[By L Hospital Rule]
 2Qx+Db)-[PXHO (o )
= lim — Form
x—PB 2(x— B) 0
' (2x n b) ) 62(x2+bx+c) . 2(2x n b) n (62(x2+bx+c) _ 1) )
= lim
x—PB 1

[By L' Hospital Rule]

2
f 2
_e°-2(28+b)2=2[2(_b_ zb e )+b:| = 2(b% - 4¢)

3. (b)



T
4. (c): Let I=J\/1+43in2 §—4sin§ dx
0

dx

TC X 2 T x
=J 1-2sin— dx=J1—2sin—
0 2 0 2

/3 X i X
= J 1-2sin— |dx+ j 23in——1)dx
2 2
0 /3

/3 o
X X
=[(x+4cos—) +|:(—4cos——x):|
2 d0 2 /3

V3

SO Y £ P C L
3 2 3

5. (d): Since, f(x) is defined if x! >0

log x!

log, 5 x! =20, >20,logx!<0

xl<ed xl<1
Domain of the function f(x) is {0, 1}.

x2+2x+1

x2 —8x+12

By cross multiplying, we get

6. (b): Let y=

yx2—8xy+12y—x2—2x—1=0

= 2 (y-1)-x@8y+2)+(12y-1)=0
Casel:Wheny#1;D20

= (8y+2)7-4(y-1)(12y-1)20 = y(4y +21)20

21
ye(—oo, T]U[(),W)—{l}
CaseIl: Wheny =1

2 2 11
X +2x+1=x"-8x+12 = 10x=11= xzﬁ

Hence, y € (—oo, _21] U [0, oo)

4
7. (©)
8. (d): Let z= (3+z.sm9) ><(4+1'Cos(9)
(4—icosB) (4+icosH)
_ 12—sin6cosO+i(3cosO+4sin0O)
4% —(icos0)*

Since, z is purely real.

3
3cos0 + 4sinB =0 = tanO= %

_1/cos9

. arg(sin@+icos@)=m—tan |—
sin©

4‘ (4
——|=T—tan | —
3 3

=T —tan" "

9. (c): A, B and C can be chosen in '°C; ways is

10! . -
——and the remaining persons can speak in 7! ways.

713!
Number of ways in which they can speak is
10! 10!
—((7)=—
713! 6

10. (a) : Coefficient of x'%in (1 +x)(1 - x)'° (1 + x + x%)°
= Coefficient of x'® in (1- xz)[(l -x)(1+x+ xz)]9
= Coefficient of x'® in (1 - x?)(1 - x°)°
= Coefficient of x'® in

(1-x)(1-"C® +°Cx® = 2Cyx” + .. + 7Cex™® - ..

- 9C9 x*7) = 9C6 =84

11. (b): Let the foci are A(-2, 4) and B(2, 1), then
AB=+16+9=5 = 2ae=5
Mid point of foci is the centre of ellipse

5
Centre is (O, E)

Let b be the length of semi-minor axis, then

b=,]a-0? +(§—§)2 =2
6 2 3

5
Now, b% = a?(1 - ¢?) and ae = B

So, we get 612=ﬁ
36
2=2y36_ 2 -3
47325 13 J13
12. (¢)

13. (d): Comparingy* = 16x with the standard equation
of the parabola y* = 4ax, we get

y
4a=16 = a=4 ]
. . y2 = 16x
Equation of tangent of parabola is difns
y:mx+—:>y:mx+— %
m m
4

= mx—y+—=0 ..(1)
m

If equation of tangent to the parabola is also tangent to
the circle x* + y* = 8, then length of perpendicular from
centre (0, 0) to (i) will be radius of the circle, which is

Vs.

0-0+
. m _fg - __m __[g
\fmz +(-1) m? +1
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6
= 2=8(m2+1):>2:m2(m2+1)

16

m
2 2 _

= m"-1)(m " +2)=0

Thus, m* - 1 =0 or m* + 2 = 0, which is impossible.

So,m==x1

Hence, equation of common tangents will be

4
y=tx= Izy:ixiél

Thus, common tangents are y = x + 4, y = -x — 4.
14. (a)

asinx—be*, x>0

—asinx—be *,x<0

15. (d): We have, f(x):{

which is continuous at x = 0.
acosx—be*, x>0

= fx)= B
—acosx+be " ,x<0

If f (x) is differentiable at x = 0, then L.H.D. = R.H.D.

= a-b=-a+b=>a-b=0

16. (b, ¢)

17. (a,b,¢c): As,a>b>c¢

“ a-c>0andb-¢c>0 = (a-c)+(b-¢)>0

= a+b-2c>0i.e., coefficients of x> > 0

= Parabola opens upwards

ct+a—2b

Now, when f(x) =0, we get x =1,
) 5 a+b-2c

Hence, both roots are rational.
Also, x-coordinate of vertex of the graph is positive.

18. (a): Given,

. 3+osinx+Bcosx+log,(1-x) 1
lim - —
x—0 3tan” x 3
3.5 2 4
3+oc(x—x +> —...)+B(1—x o —)
3! 5! 21 4!
2 5,3
i YR 1
x—0 t
3( anx) 2
X
3.5 2 4
3+oc(x—x +7 —...)+B(1—x + % —)
3! 5! 21 4!
( x> 2x° )
A YR
= lim 2t 3 — =
x—0 3x2 3

Comparing the coefficient of x°, we get

B=-3
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as the roots.

Comparing the coefficient of x™*, we get

o-1=0=a=1
200-B=2(1)-(-3)=2+3=5

19. (a, ¢)

20. (a, c) : Here, flx) 20

and f'(x) - of(x) <0 (Given)
:>cjk*“fwﬂsovx>kéﬂmSOVx>l
X

v fi)=0= flx)=0 Vx>1

Similarly, g(x) =0V x> 1
flO+f(m gWe)+g(Wm)

e m-1 g@e)+g@m—3
21. (a, b) : Equation of a plane passing through the line
3x-y+2z-1=0=x+2y-2z-21is
3x-y+2z-1+AMx+2y-2z-2)=0
Since, it is perpendicular to the given plane
3

h=-=
2

Equation of the line of projection is
3x-8y+7z+4=0=3x+2y+z
Its direction ratios are < 11, -9, -15 > and the point
(-1,1,1) lies on the line

+1 y-1 z-
TV C o270 s also the equation of the line
11 -9 -15
of projection.
22. (a, b, ¢)
23. (b, ¢) : We have, PQ = kI
_ k
= Q=P 'kI=——(adjP)I
det P J
L 50 10 -0l 1 00
=— 300 6 —-(Bo+4)||0 1 O
20+120
—-10 12 2 0 0 1
AS, q23 = —k/8
k
———-(300+4)=—
20+12 8

= 2(30+4)=5+3x
= 600+8=5+300 = o=-1
K> k* K>
= —=—
det P 2 20+12x
= 2k=20+ 120 k=4

det(P adj Q) = det(P)(det adj Q)

[.- k#0]

Now, detQ =



9

)2 v o y0)=-1= -1(1+0)=0+c = c=-1

=% —) = 4x° 1 4 11
2 Sooy= —— > ()= — ==
. ) 3(1+x°) 1+x 3(1+1) 1+1 6
24. (a): Given, f{x) =x - |[x - x|, -1<x<1
, 28. (c) : Consider the following events.
= f(x)= 2x—x", —1sx<0 A : Person chosen is a smoker and non-vegetarian.
x2, 0<x<1 B : Person chosen is a smoker and vegetarian.
, C: Person chosen is a non-smoker and vegetarian.
Now, lim f(x)=lim 2x—-x")=0 E : Person chosen has a chest disorder.
x—0" x—0
160 100 140
= = Now, P(A)=——, P(B)=——, P(C)=—,
andxling fx)= plcli%x =0 (A) 200 P(B) 200 P(C) 200
Also, (0) = 0 andp(ﬁ):gp(ﬁ):gp(ﬁ)zﬂ
- flx) is continuous in the interval [-1, 1]. A) 100 B/ 100 ¢ 100
_ 1 A
25. (b, ¢) : We have, f(x) = tan Iy - 5 In x . Required probability = P(E)
142 —(x—1)* E
1+x° 2 x 2x(1+x°) 2x(1+x°) _ A
E E E
1 : . :
. f(x) is a decreasing function in [T, \/gjl P(A) P(A )+P(B) P(B )+P(C) P(c)
3
Using Bayes’ theorem
7 =f(L) 11 (L) LN S 160 35 [Using Bay !
B 3 2 \J3) 6 4 _ 400" 100 _28
| 1 16O><35_|_100><2O_|_140>< 10 45
and f, = f(¥/3)=tan (J_)—Eln 3= g—zhﬁ 400100 400 100 400 100
29 29. (a, c) : The bag B, has 5 red and 5 green balls.
26. (b): Let I = j == > de Bag B, has 3 red and 5 green balls
2tan® )_l_ 1+tan” 0 Bag B, has 5 red and 3 green balls
1—tan’ 1—tan’ 3
5 Clearly, P =—
J sec’ 0(1— tan> 0) 6 = J» sec”0(1—tan0) i
- 2 - 1+tan®
(1+tan®) , P@G)=PB)-P| < |+ p(B,)-P E +p(B,)-P| &
Putting tan® =t = sec“0 dO = dt, we get B, B, B
I p » g 3 1+3 5+4 3 3 3+3 12+15+12 _39
thtI 1+tt 102 108 108 20 16 20 80 80
= -t + 2log,|(1 + t)| + C = —tan0 + 2log,|(1 + tanB)| + C Now, P(G A By) = p( )P(B )_E 4_3
A=-land f(6) = 1 + tanB 8 10 20
dy 2 4x> By\_P(GNB;) _3/20 _ 4
27. (c):Wehave,—y+ i Y= i andP( 3)
dx 14 x> 14 2 G P(G) T39/80 13
It is a linear differential equation. 0 -1 -1
2x2 dx log(14%) 5 30. (a,c) : Asdefined, A=|1 0 -1
—o I+ — —
ILF.=e 1t =¢ =(1+x") 1 1 o0
General solution is Here, A is a skew-symmetric matrix and of odd order.

4x° . _ . .
Y1+ x2) = J’ A dx = iy . |A| 0 = smgular @atrlx |
3 A is non-invertible (inverse does not exist).
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31. (b):

1 2
Area of region OAB =2 (y 4+ 5 _ J;}dy = % sq. unit
0

3
32. (c) : Area of region APQ= j(x2 —(4x—3))dx

—Es unit :
3 o

33. (a): f; (x) = x* and fy(x) = |x|
or flx)=fi(x)-2f(x) = X% - 2|x|

Graph of f(x) :
4
A
- 1
X,‘\' + 0 T /bx
2\ -1t 5

et

\

v
The range of g(x) for [-3, -1] is [-1, 3].

34. (b): Forx € (-1, 0), flx) + g(x) =x* + 2x - 1
35. (a) : Obviously, the graph is broken at x = 0.
36. (d): Observe that

- of = (W - W)
The given condition is

7)) =2f"(x) +f(x)2e" = e {f"(x) - 2f"(x) + flx)} > 1
2
5 LW N1 S e W)z
X dx
Let g(x) = ™ f (x).

’(x) > 0 means that ¢ is concave upward.

g g p

8(0) =¢g(1)=0

s gx) <0V xe(0,1) = e f(x)<0V xe(0,1)

s fx)<0

D
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37. (c) : We have, di{e_x(f’(x)—f(x))}ZI
X

Let A(x) = e ™ f(x)
Then A”(x) = ™ (f'(x) - f (x))
A(x) has local minimum at x = 1/4
A'(1/4) =0
Let B(x) = e (f"(x) - f (x))
B is an increasing function.
B(x)<0in (0,1/4) = e*(f'(x) - f(x)) <0in (0, 1/4)
Thus, f'(x) < f(x) in (0, 1/4)

1-7 =246
38. (c) : Mid point of AB is (T, 5 }z(—3,2)

6+2

and slope of AB is

(A) Equation of the perpendicular bisector of AB is
y-2=1-(x+3)=x-y+5=0
(B) Mid point of BC is

(—7+(11/5) (2/5)+6)=(—12 EJ

>

2 2 5 5
Equation of median through A is
y+2 x—1 y+2 x-1

= = =
(16/5)+2 (-12/5)-1 = 26 —17

= 26x+17y+8=0
(C) Slopeof AB=-1
Equation of the altitude through Cis

y-(2/5)=1(x-(11/5)) = 5x-5y-9=0
(D) Equation of BC is

y—(2/5) x-Q1/5) 5y-2 5x—11
6-(2/5) —7-(1/5) 28  —46
= 14x+23y-40=0

39. (b): (A) f(x) =
1+x)

f(x) > 1 as x = o> = f(x) not onto

5 >0 = f(x) is one-one and

(B) f'(x) =1+ iz = f(x) is increases both for x > 0 and
X

x<0.Also, f(1)=f(-1)=0

= f(x) is onto but not one-one

, 1 . .
(C) f(x) = 1_x_2 changes sign = f(x) is not one-one

and f(x) is not onto since f(x) =2 and f(x) < -2
(D) f'(x) =2 + cos x > 0 = f(x) is one-one and
f(x) = £ 0asx — + oo = f(x) is onto



40. (a): (A) We have, cos lx + cos_ly +coslz=m

cos(cos 1x + cos_ly) = cos(TT - cos™'z) = - cos(cos™'2)

= xy—\/l—xz\/l—y2 =-z

= xy+z=\/1—x2\/l—y2
Squaring on both sides, we get
x2+y2+z2+2xyz: 1

T _ T
(B) Since, = <sin'x<=,and

. -1 1 . -1 __3W
sin” x+sin” y+sin_ z="—

= sin'lx:sin'ly:sin'lzzg = x=y=z=1
Also,flp+q)=f(p)-flg9) Vp,g€ R (1)
Given, f(1) =1

From (i), f(1 + 1) = (f{1))?

= fl2)=1"=1

From (i), 2 + 1) = f(2) - (1)

= f(3)=1-1=1

f @ fB3) Xty+z
x4y 20—
xf(1)+yf(2)+zf(3)
(x+y+2)
10

(9) Zcos_lxi =107

i=1 10

Y x7 =10
i=1
_ T T
D) cosec 'x; € ——,—1—10
(D) ; [ 5 2] {0}
20

- T
Given Z cosec 1xi =10m=20- 5
i=1

= cos ! xizn,Vi:>xi:—1Vi

- T ,
= cosec 'x; =3 fori=1,2,...,20

10
T
= X = cosec; =1, fori=1,2,..,20= ZZxZZ =20
i=1
41. (144) : Let A(r cosal, r sin o), B(r cos 3, r sin §) and
C(r cos vy, r sin ) be the vertices of triangle ABC.
Since, circumcentre and orthocentre both lies on y-axis.
Centroid also lies on y-axis.
= cosa + cosf + cosy =0
cos>0L + cos’B + cos’y = 3 cosoL . cosP . cosy  ...(Q)
Now, cos3a. + cos3p + cos3y = 4(cos L + cos P + cos’y)
cos3a.+ cos3B + cos3y
=4 .. (ii)

cos’ oL+ cos® B+ cos® v
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Using (i) and (ii), we get

2

+ +

cos30.+ cos3B +cos3y 122144
cosaL- cosP-cosy

42. (43) : We have, A = {2} = n(A)=1
B=1{-2,-1,0,1,2,3,4} = n(B)=7
C=1{-2,-1,0,1,2,3} = n(C)=6
n(A) + (n(B) xn(C))=1+7(6) =1+42=43

43. (2): Number of things given to A is 4
Number of things given to Bis 5
Number of things given to Cis 7

16!

415!7!

Hence, required number of ways =
n+m-r=2

44. (3): Let a, ar, ar’, ar’, ... are in G.P.

Now ar* = 7! and ar’ = 8!

On dividing, we get " = 8 = r =2

5040
ax2*=5040 = a=?=315
So, 315, 630, 1260, ...... are in G.P.
S3=2205 = n=3

45. (8): Let P(x;, y;) be a point on the hyperbola

2 2
X

2 X2
2 —y2=1,then L —y? =1
4 y 4 N
The chord of contact of tangents from P to the hyperbola

2
X 2 . XX ) .
T _yf=2 s L L9 (1)
4 ) 4 1

The equation of the asymptotes are
X X
——y=0and—=+y=0

2 4 2 4

The points of intersection of (i) with the two asymptotes
are given by

, 4 , 2
X = V1= 7
X1 X1 N
) N 2 1
’ 4 ’ -2
Xy = » Yo =
X X1 N
+ +
) TN 2 1

Area of the triangle = l(xl’ ¥y —x5 y{)|=8
46. (4): We have, 2
det A = 2k — 1)(4k® — 1) + 2k (4kvk
+ 2k)+ 24k (akk + 24k)
=(2k-1) (4k* - 1) + 82k + 1)k
= (2k+ 1) ((2k - 1)* + 8k) = 2k + 1)°



det (adj A) = (det A)* = 2k + 1)°
Since, B is skew symmetric matrix of order 3.
= detB=0

det (adj B) = (det B)* =0

Qk+1)%=10° = 2k+1=10= k=45
So, [k]=[4.5]=4

47. (4): We have, F(x)= [ f(t)dt = F/(x) = f(x)
- 0

Also, J(f’(x) + F(x)) cosxdx=2
0

T
Let, I = Jf’(x) cos xdx
0

= [cosx f(x):l:; - J-(— sin x)f(x) dx
0
:_f(n)—f(0)+J-sinx f(x)dx
0

=6—f(0)+Jsinx-F’(x)dx
0

=6— f(0)+[sinx F(x)] g—Jcosx F(x)dx
0

=6—f(0)+0—JcosxF(x) dx
0

= (f’(x)+F(x))cosxdx=6—f(0)

O — 3

= 2=6-f0) = f(0)=4
48. (108) : We have, |d|=3, |b|=4
a-E-b)_|al
"c-@-b) |al+|b|
—(b+8)@=b) _3
—(@+b)@a-b) 7

bF -[EF _3 16 —|c|

2 — T — =

|z;|2_|a|2 7 16—9

= 16-|cff =3 = |¢ff =13

Also

S

Now, d+b=—-¢ = |da+b[=|-c[

= |af +|bP+2d-b= |c] = 3*+4°+2d-b=13
= 2d-b=-12 = d-b=-6

- |axbP=|aP|bP - @-b)

=324%_6>=144-36 =108

49. (30) : We know that, YP(X) =1

1
= K+2K+2K+3K+K=1= K=—

Now, p=P(1 < X<4|X<3)
_ P((1<X<4)m(X<3))_p(X=2)

P(X <3) - P(X<3)
2K
~ P(X=2) _ 9k _2
CP(X=D+P(X=2) K 2K 3
9K 9K
Also, 5p = AK  (Given)

2 1
= 5X—=AX—=>A=30
3 9

50. (0.5) : We have, f(0) = (sin + cose)2 + (sin® - cosB)*
=1+ sin20 + (1 - sin20)?
Let1-sin20 =t. As© € (0, m), sin20 € [-1, 1]
te [0, 2]
g =141t = —t+2
Now, g(#) has local minima at £ = 1/2

1 1
1-sin20=— = sin20=—
2 2

T 5
= 20=—, —. (-0 20€(0, 27
Pl ( ( )
T 5 1 5
=—, —.S0, A\, =— and A, =—
12 12 12 12
1 5 6
12 12 12
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YU ASK -
WE ANSWER -

Do you have a question that you just can't get answered?
Use the vast expertise of our MTG team to get to the
bottom of the question. From the serious to the silly,
the controversial to the trivial, the team will tackle the
questions, easy and tough.

The best questions and their solutions will be printed in this
column each month.

1. If e, and e, be the eccentricities of two concentric
ellipses such that foci of one lie on the other and they
have same length of major axes. Ife,* + ¢, = p, then find
the least value of p. (Prithvik, Agra)

Ans. Let 0 be the angle of inclination of major axes and
equation of one of the ellipses be

2 2
x> )
—+==1 ¢!
PR (i)
whose foci are S and S’ and eccentricity = ¢,
b’ =a*(1-¢?) .. (i)

Let P and P’ be foci of other ellipse whose eccentricity
Let PP"=2R = OP=R=ae,
Diagonals PP” and SS’ bisect each other.
PS’P’S is a parallelogram.
Here, co-ordinates of P are (Rcos6, Rsin).
R? cos® 0 N R*sin® 0 B
a? b*

a 62(1 sin0) a?

From (i),

sm2 0

Usine (ii
. . (1_612) [Using (ii)]

= sin%0

= sin%0
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(1—ef)(1-e3)

2 2
el €

=sin20<1

2,2 2,2
1 e2 +e ‘e, Sel e,
2
= ¢ +62 21 = p=21

So, the least value of p is 1.

2. Let [\/nz +1]=[n? +7\.:| , where n, AL € N and []

represents greatest integer function. Show that A can

have 2n different values. (Tejaswin Jha, Bihar)
Ans. We have,

n+l=mn+1?%-2n<(n+12%2VneN

= n2+1<n+1

Thus, we have, n<\ln2+1 <n+1

[V +1]=

Now, the given equation reduces to [‘J n* + K:I =n

= n<\VnP+A<n+l) = P <n?+h<(n+1)?
= 0<A<2n+1.
Hence, A can have 2# different values.

3. Find the general solution of the equation
sin® 2x + cos*2x = sin2x cos 2x.
(Ritu, West Bengal)

Ans. We have, (sin? 2x + cos? 2x)? — 2sin? 2x cos? 2x
= sin 2x cos 2x

= 2sin?2xcos?2x +sin2xcos2x-1=0

Put sin 2x cos 2x = t.

Therefore, we have 22 + t— 1 =0

- (2t—1)(t+1):0:>t:%,—1

Case 1 : When t = -1, we have sin 2x cos 2x = -1
= sin 4x = -2, which is impossible.

Therefore t = -1 is to be rejected.

Case 2 : When t = 1/2, we have sin 4x = 1

= 4x=2nm+ (1/2)

= =@+£—(4 +1)—
2 8

PRecipe for Success

(11
Climbing to the top demands strength,
whether it is to the top of Mount
Everest or to the top of your career.””

-APJ Abdul Kalam



beat the
TIME TRA

SECTION-I
Single Option Correct Type

If a set A has 5 elements, then the number of ways
of selecting two subsets P and Q from A such that P
and Q are mutually disjoint, is

(a) 64 (b) 128  (c) 243 (d) 729

sin(0 — o) _a cos(0— ) <

Let————=—and ———=—.
sin(@0—B) b cos(0—PB) d

Then, the value of cos(a — ) equals
ac—bd ac+bd

(@) ad +bc (b) ad + bc
ac+bd ac—bd

(©) ab+cd @ ab+cd

. Letf: N— Rbesuch thatf(1) =1and

fM)+2f2Q)+3f(3) +...+nf(n) =n(n+1) f(n),
for all n € N, n > 2, where N is the set of natural
numbers and R is the set of real numbers. Then the
value of f(500) is

(a) 1000 (b) 500 (c) 1/500 (d) 1/1000

Two matrices, A and Bareboth 5 x 5 square matrices
such that A = kB, where k is a non-zero constant. If
|B| = z, then what will be the value of [4(A + B)|?
(a) 5z (b) (20k + 20)z

(c) 3125z (d) (4k + 4)°z

Let X be the set {1, T, {42, sﬁ }, {1, 3}} . Which of the

following statement(s) is/are true?

P:neX Q:{L,3lcX R:{l,n}cX
(a) Ponly (b) Qonly
(c) Ronly (d) Pand R only

19 n
The value of cot[Zcot_l (1 + Z 2p J] is
p=1

n=1

Duration : 30 minutes

(a) % (b) g
21 19
© 2 @ 3

Let [x] denote the greatest integer less than or equal
to x. Then the value of a for which the function

sin[—x?]
fx)=1 [-x*] » X#0 is continuous at x = 0 is
o, x=0
(@ a=0 (b) o =sin(-1)
(¢) a=sin(1) (d) a=1

Let the n' term of a sequence be

1
t, = 5{(1+\/§)” +(1-+/3)"}, for n = 3, 4, 5, ...
Then, for m =100

1

(a) Ztm is the arithmetic mean of ¢, ,andt, _,
1 . . .

(b) 1 t,,_ is the arithmetic mean of f, and ¢, _,
| .

(c) Ztm is the geometric meanoft,, ,andt, ,

1
(d) Ztm_l is the geometric mean of ¢, and t,, _,
If o is a real number, then the value of

dx )
| s
cos stin(Zx + o) +sino

(a) \/(tanx+tan o) + C; where C is an arbitrary
constant

(b) J2(tanx +tana) + C; where C is an arbitrary
constant
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2(tanx + tan o) . .
(c) + C; where C is an arbitrary

sin o
constant

+C; where C is an arbitrary

(d) J2(tanx + tan o)

cos Ot
constant

10. If the straightlines 2x + 3y-1=0,x+2y-1=0and
ax + by - 1 = 0 form a triangle with origin as
orthocentre, then (a, b) =

(a) (6,4) (b) (-3,3)
(c) (-8,8) (d) (0,7)

SECTION-II
Numerical Answer Type

11. Let o, O.,,...,0, be the roots of the equation
X +3x° - 13x° - 15x = 0 and |oi,| > |oty| =.... > |au,|-
Then o, — 0301, + 01504 is equal to

12. If Zf(a+k): 16(2" —1), where the function
k=1

‘f’ satisfies the relation f(x + y) = f(x) f(y) for all
natural numbers x, y and further f(1) = 2, then
value of a is

13. Let p(x) be a real polynomial of least degree which
hasalocal maximum at x=1 and alocal minimum at

x=3.1f p(1) = 6 and p(3) = 2, then p'(0) is

14. The area (in sq. units) of the region bounded by the
curves y =[x — 1| and y = 3 - |x| is

15. A pair of dice is rolled together till a sum of either 5
or 7 is obtained. Then the probability that 5 comes
before 7 is

SOLUTIONS

1. (c): Ahas5elementsand PN Q=¢

5. IPC.+° 5 5 5 5 5
: Cf[ CO: C14+ Ci+ C35+ (334+ (335]+3 C, 3
[*C,+ *Cy+ *C+*C+*C 1 +°C, ’C+°C,+°C +°C
5 2 2 2 5 1 1 5
+°C [C+ “C+ °Cpl +°C, [[C 1+ "Gl +°C
=32+80+80+40+ 10+ 1 =243

N

_ sin(0—a) g
2. (b): Given, ——=—
sin(0—B) b
Applying componendo & dividendo, we get
sin(0—a) +sin(6—P) _a+b

sin(0— o) —sin(6—) Ca-b

52
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25 o)
’ 2 U2 ) a+b

= = ..(1)
ZSin(B_a)cos(ze_a_B) a=b
2 2

cos(0—a) ¢
Also, ————=—

cos(0—B) d
Applying componendo & dividendo, we get
cos(B—a)+cos(0—P) _c+d

cos(0—oa)—cos(0—P) Cc—d

2COS(29_OC_B)COS(B_OL]

- in(ze—a—ﬁ) in(B—oc) To—d
° 2 ° 2

On multiplying (i) & (ii), we get
2(B-o
o8 ( 2 )_ —ac—ad —bc—bd
in? (B—Oc) ac—ad—bc+bd
2

Again, applying componendo & dividendo

cos? B—Oc +sin® B—Oc
2 2 _ —2ad —2bc
COSZ( _(X)—Sinz (B—OC) —2ac—2bd
2 2

1 _ad+bc
cos(B—o) ac+bd
1 ad +bc ac+bd
= = cos(a—P)=
cos(a—P) ac+bd d+bc

3. (d): We have, f(1) + 2f(2) + 3f(3) + ... + nf(n)
=n(n+1)f(n)forn=>2 ..(1)

Putting n =n + 1, we get

f)+2f2Q) +3f3) +...+nf(m)+(n+1) f(n+1)
=(m+1)(n+2)f(n+1)

(ii) - (i), we get

(m+1)f(n+1)=m+1)(n+2)f(n+1)-n(n+1)f(n)

= f(n+1)=mn+2)f(n+1)-nf(n)

= (n+1)f(n+1)=nf(n)

= 2f(2)=3f(3)=4f(4) ... =nf(n)

.. (ii)

From (i),
f)+ nf (n)+nf(n)+nf(n)+...+nf(n) =n(n+1) f(n)
(n—1) times
= 1l+m-1)nf(n)=nn+1)f(n)=2nf(n)=1
1 1



4. (d): We are given that,

A=kB () and |B|=z ...(i)
Now, |[4(A + B)| = |4(kB + B)| (Using (i))
= |4(k + 1)B| = (4k + 4)°|B| = (4k + 4)°z  (Using (ii))

5. (d): We have, 1 € X, m € X, {42,\6}EX and

{1,3} e X
So, only P and R are true.
N1+ 2p
n=1 p=1

o +1
=cot Zcot_l (1+2>< i ))

n=1 2

19
=cot|:2cot1(1+n(n+1)):|

n=1

19
6. (c): Given, cot Zcot_

= cot

=cot

[ 19
Z (tan"'(n+1)—tan™ n):|

| n=1
= cot[tan™12 - tan”!1 + tan™13 - tan"12 +

+ tan™120 - tan"'19]

20-1
= cot[tan™!20 - tan"'1] = cot[tan1 ( J]

1+20
( O 19) ( 21) 21

=cot| tan ~— |=cot| cot —

21 19 19

[—x°] sin(—-1)

7. (¢): hm (x)=1lim sinf=x"] = =sinl

f x—0 [xZ] x—0 (—l)
andf(0)=

. f(x) will be continuous at x = 0 if o = sin1.

1
5{<1+\/§>99+(1—J§)99}

8. (a): ¢, =ty=

1
by =log = 2 {(1 + */5)98 +(1- \B)%}
Now,
tm—l + tm—2

_1 1[043 +0-43)7 +(1+43)”
2 _5 5 +(1—- J_)98

:l{(l+J§)98(2+J§)+(1—J§)98(2—~/5)}

{(mf)% (1- f)%}
4| 2= 2443

1
4
1

1
Hence, —t¢
4

9.

B J JZ sin(x + o) cos x

l (lt\/?j)loo
4| 2-3)a+4/3)

_{(HJ?)“”’
><

(1- J_)IOO }
BB

100
L1=v3) }

2 2

{(1+J‘)100+(1 J‘)100} f1op = 1

., is the arithmetic mean of t,

dx
Ccos X Jsin(2x + ) +sin o

b

(@:La]:j

sec x dx

S€ECX

sec x dx

\/sin(2x + o) +sino
(COSX

—t

4 m

_,andt

sec’ x dx cosx

_ 1I
\E Jsinx CcOSOL+ cos x sin o

COS X

1
- 3 '[ Jsin(x +0) cos X

m-2°

ANSWER - AUGUST 2024
2|151311]7]9(4|6|8 918|1]12|3(6|7|4]|5
819|716(5[|4[1|2]3 4121317(8(5|6[1]9
6111412(3(8|5|7]9 5161714(1(9|8|2]|3
41215]18|113]|7(9]|6 61914117 (2|3|5]|8
3|6[1]19(2(7]18|4]|5 115(12]3|6|8|4]9|7
718[914(6(5]13|1]|2 3|1718|5[|9(4|1|6]2
513[2(7|9(1]16|8]4|3]|9(2|7|1]5]9|4(3|2|8]|6
917(8|5(4(6]12|3|1]|5]|6|7|8|4]9]|6]|2]|7|5]|3]|1
1141613[8[29|5]7]|8|1]|4|2|3|6|/8]|5|1]9]|7]|4
819(3|4(5|11]6]|2]7
41612|7|13(8]5/9]1
11715]|6]2[9|3|8]4
413(6(8(1(5]7|2]9|1]|8|5|4|6]3]5]|9|2|8[1|7
211(5|17|16]19]13[4|8|9[7|6]1]5]2]|3|8(7|(6]|4]|9
718(9)4|2)3]|5[1|6)2[4]13]9]|7]|8|1|4(6(3]|2]|5
5/71819|3|2]|1[6]4 6(84]12|11]|5]7]|9]|3
6(9(3|1|4]|7]2[8|5 219(1714]|3|8]1|5|6
11214]15(8(6]9|3]|7 311]15]6|7|9]|2|8|4
8/5[1]12|7|4]6/[9]3 5(3]1618|2[4(9(7]|1
31417]16|9|1]8[5]2 7121119|5|3|4|6(8
9/6/2]|3|5|8|4(7]1 814]19|7|6|1]|5]|3]|2
Winners: Bidisha Halder, Hema Chandran
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sec? x dx

_LI
\E ‘ftanx CoS O+ sin Ot

Put tanx cosa. + sino =t = (seczx cosa) dx = dt

wWt+C

2cosoc'|.-\/_ \Ecosoc

= \/tanxcos(x+smoc+C

cos QL
2(tan x cos oL+ sin o) 2(tanx + tan o)
= = +C = +C
cos” o cos oL
10. (c) : We have the lines
2x+3y-1=0 ..(>i) c

x+2y-1=0 ..(ii)
andax+by-1=0
...(iii)

B
From (i) and (ii), the TN %
point of intersection ’

i 1

is A=, 1). (_fi ) 2x+3y-1=0

Since, line AB is
perpendicular to line (iii).
So,wegeta=-b
Also, the point of intersection of line (ii) and (iii) is
C( b-2 ’ l—a )

b—2a b-2a
Equation of line passing through O(0, 0) and C's,
(a-Dx+((b-2)y=0 ..(iv)
Since, line (iv) is perpendicular to line (i)
= a=-8and b =38

(a, b)=(-8,8)
11. (9): Given equation is, x” + 3x° — 13x°
= x(x%+3x*-13x% - 15) =
Here, x = 0 is one of the root. Replacing x* = t,

£ +32-13t-15=0 = (t-3)(P + 6t +5) =
= t=3,t=-landt=-5
Now, x*=3,x*=-1and x*> = -5

— x=++3,x=%i, x=+/5i

From the given condition |o,| = |o,| > .... = |0,

-15x=0

we can say that |o.,| =0 and o |=

and | o, | =3 =|0; | and fas| = 1= oy

So, we have,
Olg =1, Olg = —i,0ly =\E,oc4=—a/§,oc2 = /5i

and o, = —J5i
So, a0, — 00 + a0 =5-(-3) +1=9

12. (3): Given, f(x + y)
numbers and f(1) = 2

D

= f(x) f(y) for all natural

MATHEMATICS TODAY | SEPTEMBER 24

= f(1+1)=f(1)f(1)=2?
We can prove by induction that f(n) =
Now, by hypothesis

D fla+k)=162"-1) = f(a)> f(k)=16(2" -1)
k=1 k=1

2" for all n

= f@[2+2° +...+2"]=16(2" 1)
= f@ 2220

= fla)
13. (9): Let p'(x) =

=16(2" -1)

=8= 23 = Conclusion is a = 3.
AMx - 1)(x - 3)

3
:>p(x)=7»(%—2x2 +3x)+k

p)=6 = §X+k:6

p(3)=2 = k=2.Thus,A=3
p'(0)=3A=9

14. (4) Required area

j[(3+x) (x+1)]dx+j[(3 x) = (~x+1)]dx

+j[<3 %)= (x—1)] dx

(0,3)

Lo Gos

!

vy

1 2
— Area = jz(1+x)dx+jzdx+j(4 2x) dx

-1
= 4 sq. units

15. (0.4) : When a pair of dice is thrown, the chances

of getting sum 5 is (1, 4), (2, 3), (3, 2), (4, 1) and sum

7 is (1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1).

Probability of getting sum 5 when a pair of dice is rolled
4 1

36 9
10 26 13
Probability of not gettingsum 5or 7 =1——=
36 36 18

1 131 13 1

Required probability =—+—-—+| — | -— +
meep AT (18)

1/9 2

_1_13_5 @“@’
18
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NCERT and CBSE guidelines, National and various State |
Boards for the convenience of schools and students,

any change/reduction in the syllabi will be reflected in (2) Mathematical

i Section (1) Logical Reasoning (3) Everyday  (4) Achievers
actual question papers Reasoning or Mathematics Section
Section — 1 : Verbal and Non-Verbal Reasoning. Applied Mathematics |
Section — 2 : Sets, Relations and Functions, Logarithms, No. of Questions 15 20 10 5
Complex Numbers & Quadratic Equations, Linear Marks per Ques. 1 1 - 3

Inequalities, Sequences and Series, Trigonometry,
Straight Lines, Conic Sections, Permutations and Combinations, Binomial Theorem, Statistics, Limits and Derivatives, Probability, Introduction to 3-D Geometry.

OR

Section — 2 : Numbers, Quantification, Numerical Applications, Sets, Relations and Functions, Sequences and Series, Permutations and Combinations, Mathematical
Reasoning, Limits, Continuity and Differentiability, Probability, Descriptive Statistics, Basics of Financial Mathematics, Straight Lines, Circles.

Section — 3 : The syllabus of this section will be based on the syllabus of Quantitative Aptitude.
Section — 4 : Sets, Relations and Functions, Sequences and Series, Permutations and Combinations, Limits and Derivatives, Straight Lines, Circles, Parabola, Probability.

Practice Questions

1. It X=1{2-1,0,1, 2, 3,4,5 6,7 8 and 8. Number of ways in which the letters of word

= {x:|x - 2| £ 3, xis an integer}, then X N A = MEDICAL can be arranged if A and E are put
A. {-2,6,7,8} B. {-2,-1,1,2,3,4,5,6} together but all the vowels never come together, is
C. {-1,0,1,2,3,4,5 D. {-2,-1,2,3,6,7,8} A. 240 B. 720 C. 960 D. 1240
— 942 — —
= Iff(x.) =2x" +bx+candf(0)=3andf(2) = 1, then 9. If(l+x-2)°=1+ Cix + sz2 + C3x3 + o+
f(1) is equal to b
A1 B. 2 C. 0 D. 1/2 C,,x 7, then the value of C, + C, + C¢ + ... + C\,, is
3. Iffix) = [x]> - 5[x] + 6 = 0, where [] denote the A. 30 B. 32
greatest integer function, then C. 31 D. None of these
A. xe [3,4] B. x€ (2,3] 10. If 6™ term of a G.P. is 2, then the product of first
C. x€ [2,3] D. x€ [2,4) 11 terms of the G.P. is equal to
sin? n o 22l 2n +sin? 3—n+sin2 on is equal to 11. Find the distance of the point (3, -5) from the line
10 5 5 10 3x-4y-26=0.
A1 B. 4 C -2 D 2 ) 3
, , , ) A. — unit B. 4units C. — unit D. 6 units
5. 'The value of sin50° - sin70° + sin10° is equal to 5 5
Al B. 0 C 12 D. 2 12. What is the eccentricity of hyperbola whose
6. A real value of x satisfies the equation vertices and foci are (2, 0) and (£3, 0) respectively?
3—4ix 4 5 3 2
=o—iB(a, BeR),if o’ + B’ = A = B. = C. = D. =
(3+4ix) PlenPeR) P 5 4 2 3
A1 B. -1 C. 2 D. -2 13. The image of the point (7, 2, -1) in the ZX-plane is
7. If-8<5x-3<7,thenxe A (7,-2,1) B. (-7,-2,-1)
A. (-1,2) B. [-1,2) C. [-2,) D. [-2,0) C. (7,-2,-1) D. (7,2, -1)
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14.

15.

In an experiment with 15 observations on x, the
following results were available

Y x*=2935,) x =185

One observation that was 20, we found to be wrong
and was replaced by the correct value 30. Then, the
corrected variance is

A. 60.00 B. 188.66 C. 177.33 D. 8.33

If the mean of the numbers a, b, 8, 5, 10 is 6 and
their variance is 6.8, then ab is equal to
A. 6 B. 7 C. 12 D. 14

ACHIEVERS SECTION

16.

D

Match the following :

Column IT
(1) | 2480

Column I

(P) | A side of an equilateral triangle
is 20 cm long. A second
equilateral triangle is inscribed
in it by joining the mid-points
of the sides of the first triangle.
The process is continued, the
perimeter (in cm) of the sixth

inscribed equilateral triangle is

(Q) | In a potato race 20 potatoes are | (2) | 725
placed in a line at intervals of
4 metres with the first potato
24 metres from the starting
point. A contestant is required
to bring the potatoes back to
the starting place one at a time,
then the distance (in m) he
would run in bringing back all

the potatoes is

In a cricket tournament 16|(3) | 15
school teams participated. A 3
sum of X 8000 is to be awarded
among themselves as prize
money. If the last placed team is
awarded X 275 in prize money
and the award increases by the
same amount for successive
finishing places, then the
amount received by first place
team is

A. (P)—>(1),(Q —(2),R)—(3)
B. (P)—(2),(Q —(1),(R) = (3)
C. P)—=03),(Q—(1),R)—(2)
D. (P)—(1),(Q —(3),(R)—(2)

o
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17.

18.

19.

20.

Which is the following is correct?

A. There are 12 points in a plane of which 5 points
are collinear, then the number of lines obtained
by joining these points in pairs is '>C, - °C,.

B. In the permutations of n things, taken r at a
time, the number of permutations in which m
particular things occur together is"™"'P,_, x 'P,..

C. In a steamer there are stalls for 12 animals,
and there are horses, cows and calves (not less
than 12 each) ready to be shipped. They can be
loaded in 3'* ways.

D. None of these

Statement-I : Domain of f(x) =log, x (x,a>0) and
a #1is (0, ) and range of f(x) = R.

Statement-II : Range of f(x) = Jx Vx>0is [0, =0).

A. Both Statement-I and Statement-II are true.
B. Statement-I is true but Statement-II is false.
C. Statement-I is false but Statement-II is true.
D. Both Statement-I and Statement-II are false.

The letters of the word ASSASSINATION are
arranged at random.
(i) The probability that four S’s come consecutively

2
in the word is — .
143
(ii) The probability that two I's and two N’s come
1
together is — .
143
(iii) The probability that all As are not coming
1
together is —.
26
(iv) The probability that no two As are coming
15
together is —.
26

Then, which of the following is true?

A. (1), (i) B. (i), (iii), (iv)
C. (1), (iv) D. (i), (ii) and (iii)
x> =3
The value of lim is equal to
x—3 x8 38
A. > B °
8 64
216 27



Darken your choice with HB Pencil

. @O0 5 PEOOO® o+« WEOODOD 1B WEOOG® 17 ®EGOO
2 ®PEOODO &« WOOO 1 @EOOO “ GEOOO 1B G@EOO
. WOOCO 7 WPEODO® 1 @WEOCOG 5 GPEOO 1 ®WEOO
4. MBOOO® 88 WEODO 122 WEOODO 166 WEOO 20 ®® OO

SOLUTIONS

1. (C) : Wehave, X={-2,-1,0,1,....,8} and

A ={x:|x-2| <3, xis an integer}
A=1{-1,0,1,2,3,4,5}

Now, XN A ={-1,0,1,2, 3, 4, 5}

2. (C) : We have,f(x):2x2+bx+c,

f(0)=3 = 3=c¢ and f(2)=1

= 1=8+42b+¢c = 20+3=-7 = b=-5

oo f(D)=2x1P+(-5)x1+3=2-5+3=0

3. (D) : Given, f(x) = [x]*-5[x] +6=0

(x]* - 3[x] - 2[x] +6=0 = ([x] -3)([x] -2)=0
[x] =30r[x]=2 = 3<x<3+lor2<x<2+1
x€ [3,4)orxe [2,3) = x€ [3,4)U][2,3)
xe [2,4)

Ll

2T T
4. (D) : Weknow, sin? =sin [E — E:I =CoS—

2 10 10
. 3m .[n n:| T
SIH?ZSIH — 4+ — | =COS—

2 10 10
.9 [ n] . T
sin—=sin| t—— |=sin—
10 10 10
sin2 £+sin22—n+sin23—n+sin29—7c
10 5 10
=[sin2~£+cos2 £]+[c052£+sin2 £]= 1+1=2
10 10 10 10

5. (B): We have, sin50° - sin70° + sin10°

°L o o __mno
= 2cos(¥)-sin(¥)+ sin10°

el 7))

|: sinA—sinB= 2cos(

= -2¢0s60° sin10° + sin10°
1
=-2. 5 sin10°+sin10°=0
3—4ix

6. (A):Wehave, ao—i= :
3+4ix

Taking conjugate of (i) on both sides, we get
3—4ix)_ (3—4ix) _3+4ix

3+4ix) (3+4ix) 3—4ix
Multiplying (i) and (ii), we get
(a-iB)a+if)=1 = o?+p*=1

o+iB=

...(ii)

7. (B) : Wehave,-8<5x-3<7
or-5<5x<10 or -1<x<2 .. xe [-1,2)
8. (C) : LettersM, D, C, L can be arranged in 4! ways.
From 5 gaps created, 2 gaps for (AE) and I can be
selected in °C, ways.
In these two gaps, (AE) and I can be arranged in 2! ways.
Also, AE can be arranged in 2! ways.

Total number of ways = 4! x °C, x 2! x 2! = 960

9. (C) : Wehave,

(1+x-2x")°=1+Cx+Cx’* + Cox’ + ... + Cpp x2
Put x =1, we get

1+C+Cy+ Cy+ ..+ Cp=(1+1-2)°=0 (1)
Put x = -1, we get

1-C,+Cy-Cy+...+C,,=2°= 64 ...(ii)
Adding (i) and (ii), we get 2 + 2(C, + C, + ... + C,) = 64

64 -2
: C2+C4+ ...... +C12=T=

10. (C) : Consider the 11 terms of the G.P. as,

31

a 2 3 4 5
—_— e, —, =, a,ar,ar”,ar”,ar ,ar

==
START THE JOURNEY TOWARDS
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Now, Tg=a=2

Product of 11 terms = a'' = 2" = 2048
11. (C) : Given lineis 3x - 4y - 26 = 0.
Here, A =3, B=-4and C=-26.
Given point is (x;, ¥;) = (3, -5). The distance of the
given point from given line is
e |Ax, + By, +C| _ 13-3+(—4)(-5)—26| _3

VA2 +B? 3% 4 (—4)? 5

12. (C) : Vertices are (2, 0), foci are (£3, 0)

unit

3
= a=2,c=3 ¢ =i )]
a 2

13. (C) : The image of the point (7, 2, -1) in the
ZX-planeis (7, -2, -1).
14. (A) : Given:N=15,%x*=2935 Xx =185
One observation 20 was replaced by 30, then
> x% = 2935 — 400 + 900 = 3435,
2x=185-20+30=195

Correct variance,

2 2

>x? (Ix 3435 (195

& = _ - _ — 229 - 169 = 60
n n 15 15

15. (C) : According to question,

a+b+8+5+10
Mean=6 = - =6

= a+b+8+5+10=30

= a+b=7 (1)
Also, variance = 6.8

= (a-62+b-6)>+2>+(-1)*+4*=(6.8) x5

= a’-12a+36+b"-12b+36+4+1+16 =34
= a’+b*-84+59=0

= a*+b* =25

On solving (i) and (ii), we get ab = 12

16. (C) : (P) Side of equilateral AABC = 20 cm. By
joining the mid-points of this triangle, we get another
equilateral triangle of side equal to half of the length of
side of AABC.

Continuing in this way, we get a set of equilateral
triangles with side equal to half of the side of the
previous triangle.

.. (ii)

Perimeter of first triangle = 20 x 3 = 60 cm
[+ Perimeter = sum of all sides of A]
Perimeter of second triangle = 10 x 3 = 30 cm
So, the series will be 60, 30, 15, .... which forms a G.P.

N | —

Here, first term (a) = 60 and common ratio (r) =

38

O\|UJ
oo
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Since perimeter of sixth inscribed triangle is the sixth
term of the series. ;
a6:ar6_1 :60><(l) =@=1—5cm
2 32 8
(Q) According to the given statement, we have the
following diagram.

24m 4m 4m 4m

1 2 B 4

19 20

Distance travelled to bring first potato
=24+24=2x%x24=48m

Distance travelled to bring second potato
=2(24+4)=2x28=56m

Distance travelled to bring third potato
=2(24+4+4)=2x32=64m

Hence, the series of distances is 48, 56, 64, ..... , where

a=48,d=56-48=8and n =20

20
820:?{2><48+19><8} =10 x 248 = 2480

Total distance covered in bringing back all the
potatoes = 2480 m.
(R) Let the first place team got < a.
Since, award money increases by the same amount for
successive finishing places.

Series formed is in A.P.
Let the constant amount be < d.
Now, [ =275, n =16 and S, = 8000

I=a+(n-1)d = 275=a+15d ..(1)

and S = ? [2a+ (16 —1)(d)]

= 8000 = 8[2a + 15d] = 1000 = 2a + 15d
Solving (i) and (ii), we get a = 725
Hence, ¥ 725 is received by first place team.

.. (ii)

17. (C) : A. Since 5 points are collinear

They will make a line.

Required number of lines = '*C, - °C, + 1
B. Here, we have to arrange #n things, taken r at a time
in which m particular things occur together.
Consider the m things as 1 group. Then,
Number of things excluding m particular things
=(n-m)
Number of ways of selecting (r — m) things from (n - m)
things =""C,_,,
Now, consider m particular things temporarily as a single
thing and mix it with (r — m) selected things. Now, these
(r —m + 1) things can be arranged in (r - m + 1)! and m
particular things can be put together in m! ways.



Required number of arrangements
=""C _ (r-m+1)! xm!
C. Since, there are three types of animals and each stall
is available for 12 animals.

Number of ways of loading = 3'2

18. (A) : Statement-I:f(x) =log, x;x,a>0;a#1
or f(x)= log x
loga

Domain of f(x) is (0, ).
Range of f(x) is (-0, o) or R.

Statement-II : f(x) = Jx,x20

Range of f(x) is [0, ).

19. (C) : Total number of letters
ASSASSINATION are 13.

Out of which 3A’s, 4S’s, 2I’s, 2N’s, 1 T'and 1 O.

(i) If four S’s come consecutively, then we consider
these 4S’s as 1 group.

in the word

S|S|S|S/ A AA T I N|N|T|O

1 9
10!

Number of words when all S’s are together = 312121

Also, total number of words using letter of the word
o 13!
Assassination = 31412121
_ N 101X 31x4!x21x 2!
Required probability = 312121 131

_10!x4! 41 24 2
13! 13x12x11 1716 143

(ii) If 2I's and 2N’s come together, then there are
10 alphabets.

Number of words when 2I’s and 2N’s come together

10! 4!
- |4|X2|2|
3141 12! 10141
: 1. 31412101 41100 2
Required probability = 2-F4248 = —— = —
a P Y 13! 13! 143
31412121

(iii) Number of words when all A’s come together
11!

T 41212

Probability when all A’s come together
11!
412121 111x3! 6 1
T 131 131 13x12 26
41312121

Required probability when all A’s does not come
1 25
together =1——=—
26 26

(iv) For no two A’s are coming together, let us first

arrange the letters except A’s

s| Is| [s]| Is| |1] [~| |T] |1] |o]|N

10!
412121

All the letters except A’s are arranged in ways

There are 11 vacant places between these letters.
Therefore, 3A’s can be placed in 11 places in

. 11
C3 =508 WS
Total number of words when no two A’s are
11! N 10!
together = S701* 11o12)
Required probability
111101 41312121 10! 10x9 15

= X — = =
3181412121 13! 8IX13x12 13x12 26
-3 =3 ( x-3
lim = lim :
x—>3x8 238 x53 (x—=3) | x8 -3
53t 5 5
8.3/ §.33 216

20.(C) :
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Practice Questions

n+1 5. Find the value of A, if the points (1, -5), (-4, 5),
0 if nis odd (A, 7) are collinear.
1. Letf:N— Ndefinedby f(n)= A —4 B. -5 C. -10 D. 15
then fis g, if n is even 3.
- mx” it x<2
A. onto but not one-one 6. If f(x)= ' is continuous at x = 2, then
B. one-one and onto 4 if x>2
C. neither one-one nor onto the value of m is
D. one-one but not onto A 1/3 B. 12 C. 2 D. 4

2. Let Sbe the set of all real numbers. Then the relation

. _ x| 5 4 .
R={(a.b):1+ab>0}onSis 7. 'The function f(x) = a sin |x| + be™! is differentiable at

A. reflexive and symmetric but not transitive x =0 when
. e . A. 3a+b=0 B. 3a-b=0
B. reflexive and transitive but not symmetric
C. symmetric and transitive but not reflexive C. a+b=0 D. a-b=0
D. an equivalence relation 8. The function f(x) = 1 - x* - x” is decreasing for
L x+5 A. 15x<5 B. x<1
3. The domain of the function f(x)=sin" (—2 ) is C. x>1 D. all values of x

A. [-1,1] B. [2,3] C. [3,7] D. [-7,-3] 9. Find the coordinates of the point on the parabola
y* = 8x which is at minimum distance from the

_ a b c circle x* + (y + 6)* = 1.
4, If matrix A=|b ¢ Z where a, b and c are real A (2, -4) B. (18,-12)
€ ¢ C. (2,4 D. None of these
positive numbers, abc = 1 and ATA = I, then the X
value of a® + b° + ¢ is J ﬂdx is equal to

A1 B. 2 C. 3 D. 4 (x+4)
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12.

13.

14.

15.

X X

A — 4cC B. ¢ —+C
(x+4) (x+4)
X

c. 4 _4c D. 12+c
(x+3) (x+4)

j 2x -1
(x=D(x+2)(x—3)
+ Clog |x - 3| + K, then A, B, C are respectively

dx=Alog|x- 1|+ Blog |x+ 2|

-11 -1 1 =11
A- Ty T T B T T
6 3 2 6 3 3
111 -1 -11
C- DR Ty T T
6 35 6 3 2
Find the area bounded by the X-axis, y = sin x and
T T
the ordinates x = ” and x=—.
1
A. 1sq.unit B. T sq. unit
2
1
C. T sq. unit D. None of these
3
The particular solution of log (dy/dx) = 3x + 4y,
y(0)=0is
A, e +3eY =4 B. 4e-3Y=3

C. 3¢¥+3eY=4 D. 4e¥*+3eY=7

Find the coordinates of a point on the line
x+2 y+1 z-3

6
at a distance of T from the

3 2 2 2
point (1, 2, 3).
43 111
A. (56,43,111) B. (5—6,—3,—)
17 17 17
C. (2,1,3) D. (-2,-1,-3)

The angle between the vectors d@+band d—b,
where a=i+ j+4k and b=i—j+4k is

A. 90° B. 45° C. 30° D. 15°

ACHIEVERS SECTION

16.

@

Read the given statements carefully and state "T" for
true and 'F' for false.

(i) If A is any square matrix, then At+A is
always skew-symmetric.

(ii) If A and B are invertible matrices of the same
order, then A + B is also invertible.

(iii) If A, B, C are three matrices such that both
AB and AC are defined and are equal, then it
implies that B and C are equal matrices.

(iv) Forany matrix A, AA” is always defined and is

a square matrix.
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17.

18.

19.

(i) Gi) (i) (iv)
T F F T
F F F T
F T T F
T F T F

Fill in the blanks and select the correct option.

SOow»

(i) flx) = sinx + /3 cos x has maximum value at
P
(ii) The values of a for which the function

flx) = sinx — ax + b increaseson Rare _ Q .

(iii) The least value of the function f(x)=ax+ k
(a>0,b>0, x>0)is _R X

(iv) The function f(x) = x* - 2x s strictly decreasing
in the interval __S

(P) Q) (R) S)
A, g (co0,1)  Nab  (1,0)
B, g (-0, 1) 2dab (-0, 1)
C. m (—o0,-1) Jab (=00, o)
D. 1 (-0,1)  2Jab (0, o)

Statement-I : Consider the experiment of drawing
a card from a deck of 52 playing cards, in which the
elementary events are assumed to be equally likely.
If E and F denote the events the card drawn is a
spade and the card drawn is an ace respectively,

1 1
th — dPFE:—
en P(E|F) , o (F|E) 3

Statement-II : E and F are two events such that
the probability of occurrence of one of them is not
affected by occurrence of the other. Such events are
called independent events.

A. Both Statement-I and Statement-II are true.

B. Both Statement-I and Statement-II are false.
C. Statement-I is true but Statement-II is false.
D. Statement-I is false but Statement-II is true.

Match the following.

Column I Column IT

The solution of

(P)
(1)

dl:zy—x . KPly+3)P =72

is
dx
The solution of

d—y:1+x+y2+xy2,

dx

(Q

(2) 2% -27 =k

when y =0, x =0 is



(R) Solution of )
X
x* dy =x*+xy+y> |(3) y—tan(x+7)
o dx
| |is
(S) The solution of
2(y+3)—xy jy =0,

X (4) =log|x|+C
given that y(1) = -2

1S

P—>1;Q—>2,R—>3S—>14
P—>1;Q—>3R—>4S—>2
P—>2Q—>1R—>3S—>14
P—>2,Q—>3R—>4S—>1

OO w >

20. The maximum value of the objective function
z = 4x + 5y subject to constraints 2x + 3y < 12,
2x+y<8andx=0,y=0is
A. 24 B. 23
C. 22 D. 21

Darken your choice with HB Pencil

. @EOOO 5 PEOODO 9+ PEOOO BB GPOOO® 17 G®EOO
2 WOOO 6 WPEOODO 10 ®®OO 4 PEOO 1B G®GEOO
3. MO 7. WPEOOD 1 AWPEODO 15 WPEOO 1« ®WE® OO
4 ®PEOOD & ®WPEOOO 12 @OOO 166 PEOCO 20 ®E OO

SOLUTIONS

1. (A) : Wehave, f(l):(lgl):

Thus, f(1) = f(2) but 1 # 2

. fis not one-one.

In order to find that f is onto or not, consider an

arbitrary element n € N.

If n is odd, then (2n - 1) is also odd and

fan—1)= (2n—1+1) _2n _
2 2 2

If n is even, then 27 is also even and f(2n) = >y =n

=1 and f(2):§:1

NSRS

n

Thus, for each n € N, there exists its pre-image in N.
. fis onto.
2. (A) : Wehave,R={(a,b):1+ ab> 0}
Consider, (a,a)then 1l +axa=1+a*>0
[+ a’is always positive]
= (a,a) €R
So, R is reflexive.
Now, if (a, b) eR,then1+ab>0 = 1+ ba>0
= (b,a) eR
So, R is symmetric.
Now, let (a, b) and (b, ¢) € R then it is not necessary that
l1+ac>0
[e.g,a=-05b=-0.1,c=3thenl1+ab>0,1+bc>0
but 1 + ac < 0].
R is not transitive.

3. (D) : We have, f(x)zsin_l(xT%)

+5
— —13%31 = 2_5<x<2-5

© D(fx)) = [-7, -3]

= -7<x<-3

4. (D) : Since, ATA=1

a b clla b ¢ 1 00
= |b ¢ allb ¢ al=|0 1 0
c a bllc a b 0 0 1

a>+b>+c% ab+bctca ab+bc+ca
= |ab+bc+ca a’+b*+c* ab+bc+ca
ab+bc+ca ab+bc+ca a’+b*+c?

1 00
=(0 1 O
0 0 1

=S a+bV+F=1landab+bc+ca=0

Now, (a + b+ ¢)> =a®> + b* + ¢ + 2(ab + bc + ca)

=14+20=1=a+b+c=1 ...(1)
Now, a® + b + ¢
=(a+b+c)a®+b*+c*-ab-bc-ca)+ 3abc

= ad+bP+7=1+3=4 [Using (i)]

5. (B) : The given points are collinear iff
1 =51
—-4 5 1/=0
A 701
= 1(-2)+5(-4-A)+1(-28-51)=0
= -50-10A=0 = A=-5
6. (B) : Given, f(x) is continuous at x = 2.

= lim f(x)= lim f(x)=fQ)

x—2 x—2

1
= lim(mx’)=4 = 8m=4 = m=—
x—2 2
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asinx+be*, x>0
7. (C) : We have, f(x)={

—asinx+be *,x<0

acosx+be*, x>0

= f'(x)=
{—acosx—bex,x<0
If f (x) is differentiable at x = 0, then L.H.D. = R H.D.
= a+b=-a-b = a+b=0
8. (D) : Given, f(x)=1-x -x
Differentiating w.r.t. x, we get
f'(x)=-3x"-5x" = f'(x)=-(3x"+5x%
= f'(x) <0 for all values of x.
9. (A) : A point on the parabola is at a minimum
distance from the circle if and only if it is at a minimum
distance from the centre of the circle. A point on the
parabola y* = 8x is of the type P(2t% 4t). Centre C of
circle x* + (y + 6)? =11is (0, -6).
(CP)? =4t + (4t + 6)> = 4(t* + 42 + 12t + 9)

d
= Z(CP)Z = 4(41° +8t+12) = 16(t + 1) (£ - t + 3)

d2
Also — (CP)* = 48t* +32

dt

Now, %(CP)2 =0 = t=-1(real value)

dt*
Required point is (2, - 4).

d2
and [— (CP)2:| =80>0 i.e., minima
t=—1

10. (A) : LetT= [V g
(x+4)
+4-1)e” x
= s, ;e dx =J LD o= ¢
(x+4) x+4  (x+4) x+4

[ [e* (F)+ fo)dx=e* fx)+C]
2x—1 N
(x=D(x+2)(x—3)
2x—1 p Q R
et = + +
x-D(x+2)(x-3) x-1 x+2 x-3
= 2x-1=P(x+2)(x-3)+Q(x-1)(x-3)
+R(x-1)(x+2)

-1
= P=—
6

11. (D) :Letl:j

L

Putting x = 1, we get 1 = P(3) (-2)

Puttingx=-2,weget-5=Q(-3)(-5) = Q= S

44
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. 1
Putting x = 3, we get 5 =R(2)(5) = R = 5

—1¢ dx 1J~dx+l dx

I=—|———
6 7x-1 3x+2 2Yx-3

-1 1 1
:—6-log|x—1|—§log|x+2|+510g|x—3|+K

-1 -1 1
A=—, B=—, C==
6 3 2
. . L T
12. (B) : We have, y = sin x, x-axis and x = s x= 5
Required area = Area of shaded region
/2 Ya
= j sinxdx =-—[cos x]gﬁ JSba
/4
[0 1] it o
=—|0——=|=—=sq.uni il
\/5 '\/5 Y'y

13. (D) : We have, dy/dx =+ ¥ = ¢* e¥
= e¥dy=e"dx
Integrating both sides, we get
—4y 3x
-
—4 3
Since, y(0) =0 = -1/4-1/3=C =C=-7/12
—4y 3x
Hence, e 7
—4 3 12

14. (B) : Given equation of line is

=7 =4+ 3¢V

x+2 y+1 z-3
3 2

= x=3h-2,y=2A-1,z=2A+3

.. Coordinates of any point on the line are

=\ (say)

(BA-2,2A-1,2A+3) (1)
Let the distance between this point and (1, 2, 3) is i
2
\/(37L—2—1)2 +QA-1-2)2+(2A+3-3)* = o
NG

= (BA-32+02A-3)*+(2A)* = 32—6
= N2 +9-18A+4A2+9 - 120 + 42> =18
= 17A%-30A=0

— A17A=30)=0 = x:o,%

Substituting the values of A in (i), we get the required

56 43 111
point as (-2, -1, 3) or (—,—,—).
17 17 17



15. (A) : Given that, ﬁ=;+}+412 and 5=§—}+412
d+b=2i+8k and d—b=2j
Let O be the angle between G+b and d—b, then

(G+b)-@G-b)
cosO = -~ =
G+blla-
(2z+0]+8k) (Oz+2]+0k) 0+0+0
Jz +0% +82402 +22 +02 ~/4+64\/_

= cosO=0 :>6=§=90°
16. (B)

17. (B) : (i) We have,

1 3
flx) = sinx+ 3cosx=2{£sinx+7cosx},xeR

T i T
=Z{Sinxcosg+cosxsing}=2{sin(x+g)}, x€R

) . ) T\ .
Since maximum value of sm(x+§) is 1, therefore,

maximum value of sinx+ Jg cosx is 2 and it occurs
, T
when sm(x + 5) =1,

. T T T T T

ie., when x+—=— = x=——— = x=—
3 2 2 3 6

T
Given function assumes maximum value at —

(ii) We have, f(x) =sinx-ax+b

= f'(x) =cosx-a

For increasing function, f’(x) > 0

= cosx>a

Since, cosx € [-1, 1]
= a<l = a€ (-o,1)

(iii) We have, f(x)=ax+ b
X

= f’(x)=a—£2
X
Putf'(x) =0 = a=£2 = x=
X
Now, f”(x)z—b-ﬂzz—lz

x3

b, b 2b-a*?
Atx:Jg’f (x):(b)3/2 - b3/2
a

Least value of f (x) i.e., f (( ) J7 J_

g V22 2 g1 =M+@=2@

(iv) We have, f(x) = x* - 2x

= fi(x)=2x-2=2(x-1)<0ifx<1

i.e., x € (— oo, 1). Hence, fis strictly decreasing in (- oo, 1).

13 1 1
: Wehave, P(E)=—=~ and P(F )___
52 4 52 13

Also, E N F denote the event that the card drawn is the
ace of spades.

18. (A)

1
“ P(ENF)=—
52 1
P(ENF) 59 1
Hence, p(E|F):¥:5_2*:_
P(F) 1 4

13

Since, P(E) =—= P(E | F), we can say that the occurrence

of event F has not affected the probability of occurrence
of the event E. We also have,

1
pp|p)=PECE) 52 1 _ ppy
P(E) 1 13
4

1
Again, P(F):E:P(F | E) shows that occurrence of

event E has not affected the probability of occurrence of
the event F. Thus, E and F are two events such that the
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probability of occurrence of one of them is not affected
by occurrence of the other.
Such events are called independent events.

19. (D) : (P) We have, d—yzzy‘x = d_y:d_"
dx 2}’ 2X
_2_}’ _z—x

Integrating both sides, we get = +C
log2 log2

= 27+27%=Clog2 =k(say) = 27*-27=k

(Q) We have, Z_y:1+x+)’2+xy2
X

= d—y=(1+y2)(1+x) = dy2 =1+ x)dx
dx I+y
Integrating both sides, we get
2

'yt Dk 0
When, y=0,x=0=tan"'(0) =0+ 0+c c=0
2
Now, from (i), we get tan_ly:x+x_
(%)
= y=tan| x+—
2
(R) We have, xzd—y:x2 +xy+y°
dx
2
e (i)
dx x| x?
Put y=vx = ﬂ=v+xﬂ
dx dx

From (i), we get

dv
v+x—=1+v+v2

dx

dv 5 dv  dx
= x—=14+v" = = —

dx 1+v2 %

Integrating both sides, we get

tan"'v = log |x| + C= tan™’ (Z)zlog |x|+C
x

(S) We have, 2(y+3)—xyj—y=0
X

= 2(y+3)=xy% = 2%=(L)dy

12y
x y+3
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Integrating both sides, we get

2logx=y-3log (y+3)+C ..(1)
Whenx=1,y=-2

From (i),2logl1 =-2-3log(-2+3) +C

= 20=-2-30+C = C(C=2

On substituting the value of Cin (i), we get
2logx=y-3log(y+3) +2

= log® +log(y+3)° =(y+2)=>x*(y+3)° =2
20. (C) : Given inequalities are
2x+3y<12,2x+y<8andx=0,y=0
Corresponding equations are

2x+3y=12 and 2x+y =38
Now, plotting the graph of 2x + 3y = 12 using the table
x|0]6 x| 0|4

and 2x + y = 8 using the table
y |40 y|810

Intersection point of both lines is (3, 2).

For inequality 2x + 3y < 12 by substituting (x, y) = (0, 0)
we get 0 + 0 < 12, which is true, therefore, shaded region
will be towards the origin.

Now, for 2x + y <8, 0 + 0 < 8, which is true.
Shaded region will be towards the origin.

N

Required feasible region is ABCO having points
A(0, 4), B(3, 2), C(4, 0) and O(0, 0).
The values of z = 4x + 5y at corner points are

Z(A) = 40 + 54 = 20

Z2(B) =43 +52 =22

z2(C)=44+50=16

z(0)=0

Maximum value of z is 22.

@



Class 11 & 12
/‘44”1/5’ wy

TOPIC

Permutations and
Combinations,
Determinants

Detailed theory with High Definition images of the given topic is covered under this heading.

PERMUTATIONS AND COMBINATIONS

Fundamental Principle of Counting

Multiplication Principle

If one operation can be performed in m different ways and if corresponding to each way of performing this
operation, there are n different ways of performing second operation, the two operations together in the given
order can be performed in m x n ways.

Addition Principle

If there are two operations such that one can be performed in m ways and another operation, which is independent
of first, can be performed in n ways then either of the two operations can be performed in (m + n) ways.

Factorial Notation

The continued product of first n natural numbers i.e., 1 X 2 x 3 X .... X (n — 1) x n is called 'n factorial' and

is denoted by n! or [n. Also, we define 0! = 1.

Note : If 7 is negative or a fraction, n! is not defined.

Exponent of Prime ‘p' in n!

Let p be a prime number and 7 is a positive integer (i.e., natural number). If E,,(n) denote the exponent of the prime
p in the positive integer 7, then exponent of prime p in #! is denoted by E,(n!) and defined by

Ep(n!):Ep(1-2-3... (n-1)-n)= |:%:|+|:§]+ ..... +[§]

where k is the largest positive integer satisfying p* < n < pF*1

Permutations

A permutation is an arrangement in a definite order of a number of objects taken some or all at a time.
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Important Theorems

The number of permutations of =~ The number of The number of The number of permutations
n different objects taken r at a ~ permutations of permutations of  of n objects, where p; objects
time, where 0 < r <7 and the different objects  # objects, where p  are of one kind, p, are of
objects do not repeat is 7(n ~ 1) taken r at a time,  objects are of same  second kind, ..., py are of
(n-2)...(n—r+1),whichis . p .. repetition  kind and rest all are k™ kind and the rest, if

denoted by "P.. y is allowed, is ", ifferent 2l any, ar'e of different kind is
np N ifferentis — . n!
Note : Pr_—(n—r)" 0<r<nm p! —.
° pl. pz....pk.

Restricted Permutations

The number of ways in which r objects can be arranged from n dissimilar objects if k particular objects are
¢+ always included (or never excluded) = P, "*P_,

¢ always excluded (never included) = ”_kPr

De-arrangements

Any change in the existing order of things is called De-arrangement. If m things are arranged in a row, the
number of ways in which they can be dearranged so that none of them occupies its original place (no one of them
occupies the place assigned to it)

1 1 1 1 & 1
= m![l——+———+...+(—1)m —] = m!Z(—l)r —="p -"P__,+™P,_,—..+(-1)""P,
11 2! 3! m! - r!

Circular Arrangement

: . . n!

¢ Number of circular arrangement of n objects/things = — = (n —1)!
n
¢ The number of circular permutations of n different things, when clockwise and anticlockwise circular
(n—-1)!
_
¢ Number of circular permutations of n dissimilar things taken r at a time
n

permutations are considered as same is

" if clockwise and anticlockwise orders are considered as different.

.
5 L | if clockwise and anticlockwise order is considered as same.
-
Combinations

Each of the different groups or selections which can be formed by taking some or all of a number of objects,
irrespective of their arrangements, is called a combination.

The number of combinations of # distinct objects taken r at a time, is denoted by C(#, r) or "C, or (f) and given
n!

n —
bY Cr—m,OSTSn.
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Let n and r are integers such that 0 < r < #, then

(i) "C, = ”Cy, then

X=yorx+y=n I HYRE S, =G I(iV) n G = (-t )Gy

| ()"C, ,="C,

(v) If n is even, then the greatest value of "C, is "C,, where m = n/2. If n is odd, then the greatest value of "C, is
"C,,where m =(n-1)/2 or (n+1)/2.

(vi) Ifn=2m+ 1, then (vii) If n = 2m, then "

nC nC nC nC _nC I’IC I’IC I’IC nC (Vlll) nCrZ—'n_ICr_l,
0< C1< Ly <70y =i 0< L1< Ly <7y, r

"C,.,1>"C,.,>"C, . 5>..>"C, "c,>"C, . ,>"C, .,..>"C, 1<r<n

I(ix)”C0+”C1+”C2+...+”Cn:2” I(x)”CO+”C2+...="C1+”C3+...=2”‘1

I(Xl) 2n+1CO+2n+1C1+"'+2n+1Cn:2n+1Cn+1+2n+1Cn+2+"°+2n+1C2n+1:22n

Relation between "P,and "C,

"p =yl "C,="'P +r™lpP |

Restricted Combinations

The number of ways in which r objects can be selected from n dissimilar objects if k particular objects are
+ always included ="~*C__, =""*C

n-r

+ never included (always excluded) ="~ kCr

Division into Groups

¢ The number of ways in which m + n different things can be divided into two groups which contain m and »

: N m+n)! . . .
(m # n) things respectively is " *"C, x "'C, = ( : ‘) , if order of the groups is not to be taken into account
m4+n | ) ) min. )
and ( ) x 2!, if order of the groups is to be taken into account.
m! n! MC x"C (2n)!
+ The number of ways in which 2# different things can be divided into two equal groups, is —" == '

= , 1
2! 2!(n!)?
, if order of the groups is to be taken into account.

2n)!

(n!)?

+ Thenumberof waysin which m + n + p different things can be divided into three groups which contain m, nand p

+n+p)! . .
(m # n # p) things respectively is "*"*C, x ""PC, x PC, = M, if order of the groups is not to be
(m+n+ p)! . mlnlp! '
ﬁ x 3!, if order of the groups is to be taken into account.
m!n! p!

order of the groups is not to be taken into account and

taken into account and
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CONCEPT

MAP

If a certain work A can be done in m different ways and another work B

FUNDAMENTAL PRINCIPLES OF COUNTING

eTvE—

can be done in n different ways, then

The number of ways of doing the work A or B is m + n.
The number of ways of doing both the work is mn.

PERMUTATIONS ]

Arranging r objects out of » different things

|
" whereO<r<n

>

When repetition is not allowed =#p = —
n—r):

When repetition is allowed = n"

"P,=n!=n(n-1):-n-2)..321="P,_,;

1
"Pi=n ° ”p0= n =1
(n—0)!
"Po=n-""'P._ | =n(n-1)""2P,_,=n(n-1)(n-2)"">P,_sand so on
n
n—Uﬁ+r_n—uﬁ_1:nPr . - e —n—r+1
Pr—l

Important Results on Permutation

The number of permutations of n different things taken all at a time is
"P,=nl

The number of permutations of n things taken all at a time, in which
p are alike of one kind, g are alike of second kind and r are alike of

plgir!’
Number of permutations of n different things taken all at a time,
when m specified things always come together is m! (n - m + 1)!

third kind and rest are different is

Number of permutation of » different things taken r at a time :

(a) when a particular thing is to be included in each arrangements
isr™'p._ ).

(b) when a particular thing is always excluded, then number of
arrangements is "' P,.

Circular Permutations

Arrangement of n different things taken all at a time in form of circle is
(n - 1), if clockwise and anticlockwise orders are taken as different.

Number of circular permutations of 7 different things taken all at

a time = l(n - 1)!, if clockwise or anticlockwise orders are not
different. 2
Number of circular permutations of n dissimilar things, taken r at a

n

time =—=, if clockwise and anticlockwise orders are considered
r

as different.
Number of circular permutations of # dissimilar things, taken r at
n

P
a time = —7, if clockwise and anticlockwise orders are considered
2r

as same.

PERMUTATIONS AND
COMBINATIONS

(

L_

FACTORIAL NOTATION

—

)

Product of first n natural numbers is denoted by n!
ie,n'=nn-1)(n-2).. 321

[

For any positive integers m and n,

nl=nx(n-1) °
(mxn)!=m! xn! °
(m+n)! #m! = n!

m > n, (m - n)! # m! — n! but m! is divisible by !

(m + n)! is divisible by m! as well as n!
(m+n)=m! +n!

Llllllllllllllll-

Ways of selecting r objects out of n different things = "C, =

COMBINATIONS

—

J

n!
. ,0<r<n
ri(n—r)!

"P.="C,r,0<r<n

nCr:nCn—r

nCr+nCr_1= fl+1cr

"C,="C,, theneithera=born=a+b

The largest value of "C,is "C, ,, if nis evenand "C

if nis odd

n+12

n—r+1 2
nCr - nCr—l =

r

Important Results on Combination

If there are n points in the plane, no three of which are collinear,
n(n—1)

2
If n be number of points, no three points are collinear, then number

then number of line segments that can be drawn = "C,=

of triangles so formed = "C;

If n be number of points out of which m are collinear, then number

of triangles = "C;5 - "C;

Number of diagonals in a regular polygon having n sides
-3

G, —n= n(n—3)

If I, m, n points are on three parallel lines L,, L,, L5 all of which lie in

one plane, then number of maximum triangles which can be formed

with vertices at these pointsare '+ m+nc, _lc, _mc, _nc,

Total number of selections of any number of objects from # distinct
objects = 2"

Number of selections from » distinct objects, taking at least one
=2"-1

Total number of selection of any number of objects from # identical

objects = (n + 1)




DETERMINANTS

[ 1l

DETERMINANT

J

Corresponding to every square matrix A, there exists a number called
the determinant of A and denoted by |A|.

a;p 9 43
Let A=|a,; a,, ay|.
as; 4z 4s3

Then, |A|= a11(axas3 - a3ya53) — a15(a21033 — ay3031) + a13(a21a3, — A2x037)

CONCEPT

MAP

Properties of Determinants

e The value of a determinant remains unaltered if its rows and
columns are interchanged.

e If two rows (or columns) of a determinant are interchanged, the
value of the determinant is multiplied by -1.

e Ifany two rows (or columns) of a determinant are identical, then the
value of determinant is zero.

e Ifthe elements of a row (or column) of a determinant are multiplied
by any scalar, then the value of the new determinant is equal to same
scalar times the value of the original determinant.

e If each element of any row (or column) of a determinant is the sum
of two numbers, then the determinant is expressible as the sum of
two determinants of the same order.

Area of a Triangle

Let ABC be a triangle with vertices A(x;, y;), B(x,, ¥,) and C(x3, y3),

x 1
. 1
then area of AABCis A =~ x, v, 1|
2

1
Note: 5 )3

*  We always take absolute value of the determinant as area of triangle
is always positive.
e Ifarea is given, we should take both negative and positive values of

determinant for calculation.

Minors and Cofactors

¢ Forany matrix A = [a;],, x ,» if we leave the i row and the jth column

of the element a.;, then the value of determinant thus obtained is

ij)
called the minor of ; and it is denoted by M;;.
¢ The minor M; multiplied by (-1)" "/ is called the cofactor of the

element ajj and denoted by Agie, Ay= (-1) +jM,~j.

Singular and Non-Singular Matrices

A square matrix A of order 7 is said to be

e Singularif |[A| = 0.

¢ Non-singular if | A | # 0.

Note : If A and B are non-singular matrices of the same order, then AB
and BA are also non-singular matrices of the same order.

Inverse of a Matrix

Let A be a non-zero square matrix of order n, then a square matrix B,

such that AB = BA = I, is called inverse of A, denoted by AL

ie. A7l =i(ade), |A|#0

Adjoint of a Matrix

Let B = [Aij] be the matrix of cofactors of matrix A= [aij]. Then the
transpose of B is called the adjoint of matrix A and denoted by adj A.

¢
Properties

If A is non-singular matrix of order n, then
o A(adj A) = (adj A) A = |A| I,

o |AadjAl= |A]"

* adj (AB) =(adj B) - (adj A)

o ladjAl= A"

o adj(adjA)=|A|"*A

o [adj (adj A)| = 4|

|A|
¢

Let A and B be two square matrices of same order 7. Then,
o Ahlza

o (kA)!= % A7'; where k is any constant.

o (AB)'=BA"!

o @A T=@ YT

o AA'=AT'A=T

Solution of System of Linear Equations

Let AX = B be the given system of equations.

e If|A| # 0, then the system is consistent and has a unique solution.

e If |[A] = 0 and (adj A)B # O, then the system is inconsistent and
hence it has no solution.

e If|A|=0and (adj A)B = O, then the system may be either consistent
or inconsistent according as the system have either infinitely many
solutions or no solution.




!
¢ 'The number of ways in which 3# different things can be divided into three equal groups, is % , if order

(3n)!

N?

of the groups is not to be taken into account and , if order of the groups is to be taken into account.

(n

Number of Integral Solutions of Linear Equation

+ Number of non-negative integral solutions of the equation x; + x, + ... + x, = nis " * "~ 1C_,.
+ Number of positive integral solutions of the equation x; + x, + ... + x, = n is "'C,_,.

Applications of Combination in Geometry

(i) If there are n points in the (v) Number of rectangles of any (ix) Number of parallelograms
plane, no three of which are size in a rectangle of size when a parallelogram is cut by
collinear, then number of line m x n (n < m) two sets of m lines parallel to

—h . .
segrzlentls) can be drawn = "C, —m+lc .n+lc its sides
n(n — .

(ii) If n be number of points out (vi) Number of diagonals in a (x) If [, m, n points are on three

of which m are collinear, then regular polygon having » sides parallel lines L, L,, L; all

number of line segments " n(n — 3) of which lies in one plane,
="C,-n= :

drawn then number of maximum

triangles which can be formed
with vertices at these points

_l+m+n [ m n
- C3_C3_ C3_ C3

n(n—1) m(m—1) N (vii) If m points are on one

1
2 2 straight line, are joined to

%[n(n—l)—m(m—1)+2]

n points on the another -

_1 (em) (ntm-1)+1 straight line, then number of ~ (xi) Any R points are taken on
2 points of intersections of the each of three coplanar parallel
_— line segment thus obtained . :
. lines, then maximum number
(iii) If n be number of points no _mg yne
three of which are collinear, = X of A’s with vertices at these
then number of triangles so mn(m—1)(n-1) ) 5
formed = "C, = . points = R“(4R - 3)

(iv) If n be number of points out  (viii)Number of rectangles formed (xii) Number of non-congruent

of which m (= 3) are collinear, on a chess board = °C, x °C, rectangles that can be formed
then number of triangles (.~ Chess board consists 9 on a normal chess board
="C;-"C4 horizontal and 9 vertical lines) =8C,+8=36
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DETERMINANTS
Determinant

Corresponding to every square matrix A, there exists a number called the determinant of A and denoted by |A].

a1 942 Y93
Let A=|a,; a,, a,; | Then, |A|=a)(ayas3-a3a)3) - a15(ay,855 - ay33)) + a13(ay a3, - a55a3,)

a31 d3; ds3

Summation of Determinants

f(r) &(r) h(r)
LetA(r)=|a, a, a3

2 f0) X X h)
n r=1 r=1 r=1
where a, a,, a3, by, by, by are constants or independent of r, then Y A(r)=| 4 a, as
r=l b b b
1 2 3

Area of a Triangle

¢ Let ABC be a triangle with vertices A(x,, y;), B(x,, y,) and C(x3, y;), then area of AABC is

! x o 1
AZE Xy Yy 1
X3 Y3 1

¢ The given points A, B and C will be collinear if and only if area of AABC = 0.

¢ For any matrix A = [a,],,,, if we leave the i row and the j'" column of the element a
determinant thus obtained is called the minor of a;; and it is denoted by M;;.

j» then the
a11 42 913
Let A= |91 9y d3|. Thus M, =

asy dzp ds3

Adjoint of a Matrix

Cofactor of an element a;;, denoted by ¢;; is defined Adjoint of A, denoted by adj A, is defined as the

o S .
by ¢;; = D/ M;;, where M;; is minor of a;. transpose of the cofactor matrix.

ayy 43

asp dss
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Properties of Adjoint of a Matrix

¢+ A(adjA)=(adjA)A=|A| I,

¢ adj(AB)=(adjB)- (adjA)

+ |adj A| = |A|""}, where 7 is the order of A.

+ adj (adj A) = |A|" =% A, where A is a non-singular

matrix.

Singular and Non-singular Matrix

A square matrix A = [ is called non-singular if

aij nxn

|A| # 0 and singular if |A| = 0.

* |adj (adjA)| = A"~ D%, where A is a non-singular
matrix.

¢ adj (A") = (adj A), where A is a non-singular
matrix.

¢ adj(kA) = k”‘l(adj A)> for any non-zero scalar k.

Inverse of a Matrix

If A be a non-singular square matrix, then inverse of
A is defined as

B
A1=m(ade), |A|#0

APPLICATIONS OF DETERMINANTS AND MATRICES

Consistent and inconsistent system

A system of equations is said to be consistent if its solution (one or more) exists and said to be inconsistent if its

solution does not exist.

SOLVING A SYSTEM OF LINEAR EQUATIONS USING MATRIX METHOD (INVERSE OF A MATRIX)

Consider non-homogeneous system of equations in
three variables as

ax+by+cz=d;
a,x + by + cyz=d,;
a;x + byy + c3z=d,

These equations can be written as

a b olflx| |4
a, b, o ||ly|=|d,|ie, AX = B,where
a; by o ||lz]| |45]
aq b q E: d,
A=la, b, ¢ |, X=|y| and B=|d,
a; by z d,

Case I : If A is a non-singular matrix, |A| # 0 i.e., A™!
exists.
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As inverses of a matrix is unique. So, the system of
equation is consistent and this matrix equation gives
unique solution for the given system of equations.
This method of solving system of equations is known
as matrix method.

Case I : If A is a singular matrix, |A| = 0 i.e., A™! does
not exist, then two sub cases arise :

(i) If (adj A)B# O, then the given system of equations
is inconsistent and has no solution.

(ii) If (adj A) B = O, then the system of equations
may be either consistent or inconsistent, according
as system has either infinitely many solutions or no

solution.



Brain<’
Teaser

1. Find the wrong term in the given series.
157.5, 45, 15,6, 3, 2, 1

(@) 1 (b) 2 (c) 6 (d) 157.5
2. Find the next term in given series.

12, 36, 80, 150, 252, 392, 576, ?

(a) 676 (b) 976 (c) 750 (d) 810

Direction Q.(3 and 4) : Three of the following four are
alike in a certain way and so form a group. Which is
the one that does not belong to that group?

3. (a) JN (b) DH
(c) WZ (d) LP

4. (a) Break (b) Change
(c) Split (d) Divide

Direction Q.(5 and 6) : Study the following information
to answer the given questions :

In a certain code language,

I.  ‘she likes apples’ is written as ‘pic sip dip’;

II. ‘parrot likes apples lots’ is written as ‘dip pic tif nit’;
1. ‘she likes parrot’ is written as ‘tif sip dip.

5. How is ‘parrot’ written in that code language?

(a) pic (b) dip
(c) tif (d) None of these

6. Which of the following statements is not necessary
in order to answer the above question?

(@) (I) (b) (D)

(c) (III) (d) All are required

7. Read the following information carefully and
answer the question which follows :

If A @ B’ means ‘A is father of B

If A + B’ means ‘A is son of B’

If A $ B' means A is daughter of B.

If A % B’ means A is mother of B.

If A & B’ means ‘A is husband of B’

What should come in place of the question mark (?) to
establish that P is the mother-in-law of T in the below
given expression ¢

LOGICAL
REASONING

For Various Competitive Exams

P%Q+R@S?T
@) @ (b) Either & or %
(c) $ d) &

8. Pointing to a lady, a man said, “The son of her
only brother is the brother of my wife”. How is the lady
related to that man?

(@) Mother’s sister (b) Grandmother

(c) Sister of father-in-law (d) Mother-in-law

Direction Q.(9 and 10) : In each of the following
questions, all the equations except one have been solved
according to a certain rule. You are required to solve
the unsolved equation following the same rule and to
choose the correct answer out of the given options.

9. Ifl6@3=55and30@5=157,then9 @25="7
(a) 335 (b) 125 (c) 265 (d) 232

10. If4x4=6,8x8=54and9x9=71,then2x3=7
(a) 4 (b) -6 (c) —4 (d) 5

11. In the following figures, find the number/letter
which replaces the sign of ‘¢’

5 6
212813 31 ¢ |4
1 7
(a) 66 (b) 48 (c) 30 (d) 60

12. In the question given below an unfolded dice is
given in the left side while in the right side, four answer
choices are given in the form of complete dices. You are
required to select the correct answer choice(s) which
is/are formed by folding the unfolded dice.

A
@
PR E
o ® ®
(D (1D) Im - (Iv)
(@) Tand]II (b) II and III

(c) HIandIV (d) MandIV

55
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13. 6 equidistant vertical lines are drawn on a board.
6 equidistant horizontal lines are also drawn on the
board cutting the 6 vertical lines and the distance
between any two consecutive horizontal lines is equal to
that between any two consecutive vertical lines. What is
the maximum number of squares thus formed?

(a) 37 (b) 55

(c) 126 (d) 225

14. Count the number of triangles and squares in the
following figure.

(a) 28 triangles, 10 squares
(b) 28 triangles, 8 squares
(c) 32 triangles, 10 squares
(d) 32 triangles, 8 squares

15. Statements:

All arrows are bows.

All bows are swords.

Some swords are daggers.

All daggers are knives.
Conclusions:

I.  All knives are bows.

II. Some swords are knives.
III. All bows are arrows.

IV. All arrows are swords.
(a) Only (II) follows

(b) Only (II) and (IV) follow
(c) Only (III) and (IV) follow
(d) Only (I) and (III) follow

Direction Q.(16 to 20) : Study the following information
carefully and answer the questions given below :

P QR S T,V Wand Z are travelling to three
destinations Delhi, Chennai and Hyderabad in three
different vehicles - Honda City, Swift Dzire and Ford
Ikon. There are three females among them one in each
car. There are at least two persons in each car.

R is not travelling with Q and W. T is a male is travelling
with only Z and they are not travelling to Chennai. P
is travelling in Honda City to Hyderabad. S is sister of
P and travels by Ford Ikon. V and R travel together. W
does not travel to Chennai.

16. Members in which car are travelling to Chennai ?
(a) Honda City (b) Swift Dzire

(c) Ford Ikon

(d) Either Swift Dzire or Ford Ikon

17. In which car are four members travelling?
(a) Ford Ikon (b) Honda City
(c) Swift Dzire (d) None of these

D
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18. Which of the following combinations represents
the three female members?

(a) QSZ (b) WSZ

(c) PSZ (d) Cannot be determined
19. Who is travelling with W ?

(a) OnlyQ (b) OnlyP

(c) BothPand Q

20. Members in which of the following combinations
are travelling in Honda City?

(d) Cannot be determined

(a) PRS (b) PQW
(c) PWS (d) Datainadequate
1. (a):157.5—22 54533 515722 4
6—2 53215 Lo <l L[]

Wrong term is 1.

2. (d):23+22=12; 6%+ 6%=252;
33 + 32 = 36; 73 + 72 = 392;
43 + 42 = 80; 83 + 82 =576;
53 + 52 = 150;

So, 9% + 92 =810

3. (c) :]+—4)N;

D5 H;

L—25p

p— T

But, W —2 7

4. (b):‘Change’ is different from the other words.
Except the word 'Change' all other words show
fragmentation.

5. (c) : The code for ‘parrot’ is ‘tif"

she apples — pic sip

parrot apples lots _> . pic - n1t
. | parrot | tif | sip

6. (b):

I. she |[likes apples| —— [pic| sip |dip]

II. parrot | likes apples |lots — |dip pic | tif nit

The code for “parrot’ may be ‘tif” or ‘nit’

likes

I. |she apples — pic [sip dip

II. |she sip dip

likes | parrots —» tif

The code for ‘parrot’ is ‘tif"
Thus, statement (II) is not necessary.



7. (d):Drawing the tree

information:
(%)—El

QE—=S
Now, for P to be mother-in-law of T, T should be

husband/wife of S. Hence, it should be S & T i.e., S is
husband of T.

8. (¢):

Lady’s brother

family from given

Son Man

Lady is sister of father-in-law of that man.

9. (d):(16x3)+7=>55and (30 x 5) + 7 = 157,
Similarly, (9 x 25) + 7 = 232

10. (¢) :4x4=16-10 = 6;

8x8= 64-10=54and

9%x9=81-10=71
Similarly,2x3=6-10=-4

11. (d) : Figure 1: (5% + 42) - (32 +22) =28
Figure 2: 2 = (6% + 7%) - (3% + 42) = 60

12. (a) : According to the unfolded dice,

and |:| is opposite to !

Clearly, cube figures I and II can be formed.

13. (b) : A 5 x 5 matrix will be formed and total number
of squares in a 5 x 5 matrix are 52 + 42 + 3% + 22 + 12 =55
Hence, total 55 squares will be formed.

14. (c) : The figure consists of 2 similar figures i.e.,

In this figure we have 5 squares, while there are 16
triangles as listed below:

Squares = 18, 23, 45, 67 and 1234578 112
Number of squares = 5 8

Triangles = 1, 2, 3, 4, 5, 6, 7, 8, 1234, 7 4

5678, 7812, 3456, 12, 34, 56, 78 6>

Number of triangles = 16
Now, there are 2 similar figures.
Hence, total squares =5 x 2 = 10 and
total triangles = 16 x 2 = 32.

15. (b) : All arrows are bows and all bows are swords
mean that arrows is a subset of bows and bows further
is a subset of swords. Now, some swords are daggers will
mean swords and daggers will intersect, but daggers
intersecting with arrows and bows is not a necessary
condition. All daggers are knives will mean that daggers
is a subset of knives. We get the following diagram :

Knives

We do not know anything about knives and bows,
thus, conclusion (I) is invalid. Swords and knives do
intersect, thus conclusion (II) is valid. Arrows may
or may not overlap the bows, thus conclusion (III) is
invalid. Arrows is a subset of swords, thus conclusion
(IV) is valid.

Hence, only conclusions (II) and (IV) follow.

(16 - 20) :

Person l Sex Vehicle Destination
P . M/F Honda City | Hyderabad
Q M/F Honda City | Hyderabad
R Male Ford Ikon Chennai
S Female Ford Ikon Chennai
T Male Swift Dzire Delhi
\Y Male Ford Ikon Chennai
W M/F Honda City | Hyderabad
Z | Female | SwiftDzire Delhi

16. (c) : R, S and V are travelling to Chennai in car
Ford Ikon.

17. (d) : Four members are not travelling in any car.

18. (d) : S and Z are female members. The third female
member is either P, Q or W.

19. (c) : P and Q are travelling with W.
20. (b) : P, Q and W are travelling in Honda City.

&
MONTHLY TEST DRIVE CLASS XI [T I G A
. 2 @ 3 @ 4 @ 5 (b
6. (d 7. (abc) 8. (abc 9. (cd) 10. (3,0
11. (¢ d) 12. (3,00 13. (a,b) 14. (b) 15. (c)
16. (@) 17.(4) 18. ()  19.(3)  20. (6)
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QUANTITATIVE
2 APTITUDE

For Various Competitive Exams

1. Akash scored 73 marks in subject A. He scored
56% marks in subject B and x marks in subject C.
Maximum marks in each subject were 150. The overall
percentage marks obtained by Akash in all the three
subjects together were 54%. How many marks did he
score in subject C?

(a) 84 (b) 86 (c) 79 (d) 73

2. A man divided his share to his sons A and B in
such a way that the interest received by A at 15% per
annum for 3 years is double the interest received by B at
12% per annum for 5 years. At what ratio was his share
divided?

(a) 2/3 (b) 8/3 (c) 3/8 (d) 3/2

3. A person bought 76 cows and sold 20 cows at 15%
profit, 40 cows at 19% profit and remaining 16 cows at
25% profit and got a profit of I 6570 as a whole. The
cost price of each cow is

(a) T450 (b) T425 (c) T420 (d) T 400

4. A shopkeeper marks up his goods by 20% and
then gives a discount of 20%. Besides he cheats both
his supplier and customer by 100 g i.e., he takes 1100 g
from his supplier and sells only 900 g to his customer.
What is his net profit percentage?

(@) 25%  (b) 24.5% (c) 17.33% (d) 32.5%

5. In a mixture of 120 litres, the ratio of milk and
water is 2 : 1. If the ratio of milk and water is 1 : 2, then
the amount of water (in litres) is required to be added is

(a) 20 (b) 40 (c) 80 (d) 120

6. The arithmetic mean of the scores of a group of
students in a test was 52. The brightest 20% of them
secured a mean score of 80 and the dullest 25%, a mean
score of 31. The mean score of remaining 55% is

(a) 50 (b) 51.4 approx.

(c) 54.6 approx. (d) 45
7. The value of
1 N 1
140784170 140 .
+ — equals
1+x" “+x

58
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(a) 3 (b) 2
(c) 1 (d) None of these

8. Two candles of the same length are lighted at the
same time. The first is consumed in 6 hours and the
second in 4 hours. Assuming that each candle burns at
a constant rate, in how many hours after being lighted
was the first candle twice the length of the second?

(@) 1hour (b) 2hours (c) 3hours (d) 4hours

9. A man works twice as fast as a woman. A woman
works twice as fast as a child. If 32 men can complete a
job in 12 days, how many days would be required for
64 women and 128 children together to complete the
same job?

(a) 2days (b) 3days (c) 4days (d) 6days

10. Excluding stoppages, the speed of a bus is 54 km/hr
and including stoppages, it is 45 km/hr. For how many
minutes does the bus stop per hour?

(@) 9min. (b) 10min. (¢) 12min. (d) 20 min.

11. A square lawn has a circular
pond in the centre. Find the shaded
region’s area given that the diameter
of circle is 1/3 times the diagonal of
square with sides 3 cm.

(@) 2T cm? b)

(18 — m) 5
(c) g o (d) 2

12. In how many different ways, 5 boys and 5 girls
can sit on a circular table so that the boys and girls are
alternate?

(a) 2480 (b) 2800  (c) 2680 (d) 2880

13. A bag contains 13 white and 7 black balls. Two
balls are drawn at random. What is the probability that
they are of the same colour?

41 21 59 99

(a) E (b) ﬁ (c) E (d) E

14. Three faces of a fair die are yellow, two faces red and
one blue. The die is tossed three times. The probability

(18 — m) 5

2+m 5
cm




that the colours yellow, red and blue, appear in the first,
second and third tosses respectively is
(@) 1/36  (b) 5/36  (c) 7/36  (d) 1/2

15. A survey was conducted on 100 people to find
out whether they had read recent issues of Golmal,
a monthly magazine. The summarized information
regarding readership in three months is given below:
Only September: 18

September but not August: 23

September and July: 8

September: 28

July: 48

July and August: 10

None of the three months: 24

What is the number of surveyed people who have read

exactly two consecutive issues (out of the three)?
(a) 7 (b) 9 (c) 12 (d) 14

Directions Q. (16-20): Answer the questions on the
basis of the information given below:

The graph given below represents the production
(in tonnes) and sales (in tonnes) of company A from
2006-2011.

=+ Production === Sales

£ 900

£ 800 -

g 200 r""’-\ —

: / /—\
= 600 \..-\/

B Py

=

< 400

= /

.g 300

.g 300 L L L) T 1 L} 1
2 2006 2007 2008 2009 2010 2011
o= Years

The given table represents the respective ratio of the
production (in tonnes) of Company A to the production
(in tonnes) of Company B, and the respective ratio
of the sales (in tonnes) of Company A to the sales
(in tonnes) of Company B.

Years | Production Sales
2006 5:4 2:3
2007 8:7 11:12
2008 3:4 9:14
2009 11:12 4:5
2010 | 14:13 i 10:9
2011 13:14 1:1

16. What is the approximate percentage increase in the
production of Company A (in tonnes) from the year
2009 to the production of Company A (in tonnes) in
the year 20107

(a) 18 (b) 38 (c) 23 (d) 27

17. The sales of Company A in the year 2009 was
approximately what percent of the production of
Company A in the same year?

(a) 65 (b) 73 () 79 (d) 83

18. What is the average production of company B (in
tonnes) from the year 2006 to the year 20117
(a) 574 (b) 649 (c) 675 (d) 593

19. What is the respective ratio of the total production
(in tonnes) of Company B to the total sales (in tonnes)
of Company B?

(a) 81:64 (b) 64:55 (d) 81:65

20. What is the respective ratio of production of
Company B (in tonnes) in the year 2006 to production
of Company B (in tonnes) in the year 2008?

(@ 2:5 (b) 4:5 (c) 3:4 (d) 3:5

SOLUTIONS
1. (b): Marks scored by Akash in Subject C
73+0.56 X150+ x

(c) 71:81

450
73+84+x 54 54
= = 157 +x=—-X450
450 100 100

= x=243-157=286
2. (b) : Let the amount received by A and B be x and y
respectively.

X 2x12x5 8

X15%3 X12X%5
Then,x =2x? = -

100 100 y 15%3 3
3. (a) :Profit% = [20 x 15+ 40 x 19 + 16 x 25]%

~300+760+400 1460

= = 14.60%
100 100
Profit = CP x Profit%
Profit 6570
— Cp= 24 2270 _F 450
Profit% 14.60

Thus, cost price of each cow is I 450.

4. (c) : Assume CP =3 1000/1100 g

M.P. =X 1200 and SP =3 960/900 g

So, SP /1000 g =X 1173.33. So, profit =X 173.33
Profit percentage = 17.33%

2
5. (d) : Initial quantity of milk = 3 x120=80

1
Initial quantity of water = 3 X120 = 40

Now, let x litres of water is added.
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80 1
So, =—
40+x 2
6. (b) : Let the number of students be 100.
Average scores of these 100 students is given as 52.
So, the question says weighted average of 20% is 80 and
25% is 31.

Let the mean of 55% be ‘x.

= x=120

2825
5200 = 1600 + 775 + 55(x) = x= o5

= x=51.361i.e,51.4 (approx.)

7. (c) : Given expression

_ 1 + 1 N 1
xb x€ a xb x4
1+ + I+ =+ 1+ +
x4 a & %€
_ Xa Xb XC
 a b c b a c c b a
X +x +Xx X +Xx +Xx X +x +Xx
x4+ xP 4 €
se———=1
x* +x° +x°

8. (c) : Letlength of candle be 12 units [LCM of (6, 4)]
Burning/hr for first candle = 12/6 = 2 units/hr
Burning/hr for second candle = 12/4 = 3 units/hr
Let after x hrs, the length of first is twice the length of
second.

12 - 2x = 2(12 - 3x)
= 12-2x=24-6x = 4x=12 = x=3hours
9. (d): Total work = 32 x 12 = 384 units
So, 1 men can do 1 unit/day
1 woman can do 1/2 unit/day

1 child can do 1/4 unit/day
So, 64 women and 128 children will do
64 x 1/2 + 128 x 1/4 = 32 + 32 = 64 units

384
So, they will finish total work in e i.e., 6 days.

10. (b) : When the bus does not stop, it covers 54 km in
1 hour.

But when we include the stoppages, the bus covers only
45 km in hour i.e., 9 km less.

9 1
To cover this 9 km, bus will take —=— hours or
10 minutes without stoppages. 6
Hence, the bus stops for 10 minutes.

11. (b) : Since, diagonal of square = side \E = 3\5 cm
Diameter of circle = 4/2 cm
Area of square — Area of circle

2

Required area =
9-m/2

(18—7c) ,
= cm
2 4
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12. (d) : Five boys can be arranged B

in a circle in (5-1)! ways. e G <
After that girls can be arranged in g =
the five gaps shown as ‘G’ in 5! ways.
Total number of ways = 4! x 5! B G B
= 2880
13. (d) : Total number of possible outcome n(S) = *°C,
=190

Favourable number of outcomes = °C, + ’C,
=78+21=99
P(Both balls are of same colour) = 99/190

14. (a) : Probability of yellow face appearing on the die,
P(A) =3/6 = 1/2

Probability of red face appearing P(B) =2/6 = 1/3
Probability of blue face appearing P(C) = 1/6
Probability that yellow, red and blue appear in the first,
second and third tosses = P(A) x P(B) x P(C)

1 1 1 1
== X=X=—=—
2 3 6 36
15. (b):
September August

July

So, number of people reading the newspaper in
consecutive months i.e., July and August & August and
Septemberis2+7=9

16. (d) : Required percentage increase
_700-550
550

17. (b) : Required percentage = :28

X100 =27%

X100 =73%
18. (c) : Total production of company B

4 7 4 12 13
= X750+ —x800+—X600+—X%x550+—x700
5 8 3 11 14
14
+—X650 |tonnes
13

= (600 + 700 + 800 + 600 + 650 + 700) tonnes
= 4050 tonnes

Required average = =675 tonnes

19. (d) : Required ratio = 4050 : 3250 = 81 : 65

20. (c) : Required ratio = 600: 800 =3: 4
e
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10.
11.

12.

/4 e* . se C2 x

Evaluate : j dx
e** —1

—Tt/4
If y:‘sz +Jx2 +1fx2 +...to oo, then find the
value of 2 :

dx

If o and P are different complex numbers with

B-—a
1-op

|B| = 1, then find the value of

Evaluate :

tan| —+—cos x| +tan| ———cos " x
4 2 4 2

- T
If unit vector ¢ makes an angle 3 with i+ j,

then find the minimum and maximum values of
(ix j)-c.

Find the values of b for which the function

f(x) = sinx - bx + c is decreasing for x € R.

The mean and variance of #n values of a variable x
are 0 and 67, respectively. If the variable y = x*, then
find the mean of y.

sin 3x

Evaluate : lim —
x—08in 2x

Find the distance between the vertex of the
parabola y = x* - 4x + 3 and the centre of the circle
x2=9—(y—3)2.
For any square matrix A, if A>~ A + I = O, then find
the inverse of A.

Find the number of discontinuous functions y(x)
on [- 2, 2] satisfying x* + y* = 4.

Calculate area lying between the parabola y* = 4ax
and its latus rectum.

13.

14.

15.

16.

17.

18.

19.

20.

1
6
1
1

1.
6.

Suppose that five good fuses and two defective ones
have been mixed up. To find the defective fuses,
we test them one-by-one, at random and without
replacement. What is the probability that we are
lucky and find both of the defective fuses in the first
two tests?

Find the equation of the line where length of the
perpendicular segment from the origin to the line is
4 and the inclination of the perpendicular segment
with the positive direction of x-axis is 30°.

Find the sum of 20 terms of the series
I+(1+3)+(1+3+5)+(1+3+5+7)+.....
Find the least positive integer # such that
e, + e, > "G

[¢] @]

Evaluate : 2 cos 22— - cos 67 -

What is the probability that an ordinary year has 53
Tuesdays?

Evaluate : j| x| dx

x2+8

Find the range of the function f(x)= , XER.

® e

x“+4

Readers can send their responses at editor@mtg.in or
post us with complete address by 10" of every month.
Winners’ names and answers will be published in next issue.

d 2. b 3. (9 4. (d) 5. (9
(b) 7. (abc) 8 (bd 9. (acd) 10. (acd)
(b0 12. @d) 13. (abcd) 14. (a) 15. (b)
(b) 17.(1)  18. (8) 19. (5) 20. (7)
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SUMMITS AND CONFERENCES

The 46" session of the World Heritage Committee
(WHC) meeting was held in New Delhi's Bharat
Mandapam from July 21-31, 2024 and was
proudly hosted by India for the first time. In India's
illustrious history, which dates back to 1977, this
momentous occasion signified a turning point
in their engagement with the World Heritage
Convention.

On the 29" July 2024, the Foreign Ministers of
India, Japan, Australia and the secretary of the
United States of America met at the Quad Foreign
Ministers' Meeting in Tokyo, Japan. Itisan informal
strategic forum, which came into response to
December 2004 Indian Ocean tsunami. Its one of
the primary objective is to work for a free, open,
prosperous and inclusive Indo - Pacific region.

The World Leaders Summit 2024 is a pivotal event
bringing together influential figures at the historic
House of Lords in the UK Parliament. This
conference offers a great chance for international
cooperation and communication on pressing
global concerns like economic inequality, climate
change and technological advancements.

The 9™ Governing Council meeting of NITI
Aayog was held at Rashtrapati Bhawan Cultural
Centre, New Delhi on July 27. It was attended
by Chief Ministers/ Lt. Governors representing
20 states and 6 UTs, chaired by PM Narendra
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Modi. He emphasised on cooperation and
collective effort of all states and the centre to work
together in order to achieve the vision of Viksit
Bharat @2047.

India will host the first World Audio Visual and
Entertainment Summit from 20-24 November
alongside the International Film Festival of India
in Goa. Information and Broadcasting Minister
Ashwini Vaishnaw promising to strengthen
the ecosystem for the protection of intellectual
property rights in the media and entertainment
sector.

India will lead the Asian Disaster Preparedness
Centre (ADPC) for 2024-2025, taking over from
China on July 25, 2024 in Bangkok, Thailand.
India is playing a global and regional leadership
role in the field of Disaster Risk Reduction (DRR)
and building climate resilience in Asia and the

Pacific region.

Global India AI Summit 2024 is successfully
held by the Union Ministry of Electronics and
Information Technology on July 3-4, 2024. The
purpose of this two-day event was to promote
ethical and inclusive AI advancement in areas
like Compute Capacity, Foundational Models,
Datasets, Application Development, Future Skills,
Startup Financing and Safe Al



B} The 24™ Meeting of the SCO Council of Heads

of State (SCO Summit) was held on 4 July 2024
in Astana, under the presidency of Kazakhstan.
External Affairs Minister, Dr. S. Jaishankar led the
Indian delegation to Astana for the Summit.

Following a meeting between representatives from
India and Bangladesh in the nation's capital, Prime
Minister Narendra Modi declared that India will
introduce an e-medical visa facility for citizens
of Bangladesh wishing to receive medical care in
India. In addition, India intends to establish a new
consulate in Bangladesh's Rangpur to serve the
people in the north-west region of the country.

The

112th

Conference was held in Geneva, Switzerland 187

annual International Labour
ILO's Member States, representing employers,
workers and governments delegates, discussed a
wide range of topics such as : a standard-setting
discussion on protection against biological
hazards, recurring discussion on the strategic goal
of fundamental rights and principles at work and
general discussion on decent work and the care
economy. Members of the Governing Body for the
2024-27 term of office were likewise elected by the

Conference.

1.

Where was the Quad Foreign Ministers’ Meeting
held?

(a) Canberra, Australia (b) Tokyo, Japan

(¢) Delhi, India (d) Washington D.C, US

Who among the following is not included in NITI

Aayog?

(a) President

(b) Chief Ministers of all the States and Union
Territories with legislature

(¢) Prime Minister

(d) Ex-Officio Members

Recently, 112'%h

Conference was held in Geneva, Switzerland.

Which topics were discussed in the conference?

(a) Standard-setting on biological hazard protection

(b) Recurring on the strategic goal of fundamental
rights and principles at work

(c) General on decent work
(d) All of these

Which facility is declared by India recently for
Bangladeshi citizens?
(a) e-learning

(¢) e-medical
Which country hosted the meeting of SCO 2024?
(a) Uzbekistan (b) Tajikistan

(c) Kyrgyzstan (d) Kazakhstan

What is the standard form of ADPC?

(a) Australian Disaster Preparedness Corporation
(b) Asian Disaster Preparedness Corporation

annual International Labour

(b) e-Governance
(d) e-food services

10.

(c) Asian Disaster Preparedness Centre
(d) Australian Disaster Preparedness Centre

How many countries are included in SCO?

(a) 6 member states and 2 observers from Eurasia
(b) 7 member states and 3 observers from Eurasia
(c) 8 member states and 4 observers from Eurasia
(d) 9 member states and 4 observers from Eurasia

Where will India host the first World Audio Visual
and Entertainment Summit from 20-24 November
alongside the International Film Festival of India?
(a) Goa (b) Maharashtra

(¢) Karnataka (d) Delhi

Which session of the World Heritage Committee
meeting was recently held in New Delhi's Bharat

Mandapam?
(a) 43 (b) 44t
(c) 45t (d) 46t

Which countries are included in Quad Foreign
Ministers Meeting?

(a) India, Japan, US and Australia

(b) Africa, Korea, UK and Australia

(c) India, Japan, US and Africa

(d) India, Japan, UK and Africa
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Quadratic Equations & Complex Numbers
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1.

SINGLE OPTION CORRECT TYPE

1
3z+—|=1

Z

Let z be a complex number such that

and arg(z) = ¢ then the maximum value of coszd)
equals

1 2 1
(a) 5 (b) 3 (c) P

The mirror image of the curve given by

1

(d) 35

Arg(z—ﬂ)z_rn intheline 1+i)z+(i—-1)z=0 is

z—1
(b) Arg(—z“_)l
Z—1 4

z+1 T
A = d) N f th
(©) rg(iz+l) 1 (d) None of these

If z 1, 25, z3 € C satisty the system of equation
given by |z,| = |z5| = |23 = 1, 2, + 2, + z3 =1 and
z1-2y-z3 = 1 such that Im(z;) < Im(z,) < Im(z3), then
find the value of [|z, + 25 +23 |] where [ ] denotes
the greatest integer function.

(@) 1 (b) 2 (3) 3 (d) 4

INTEGER ANSWER TYPE

4,

Let P(x) = x> + bx + ¢, where b and c are integer.
If P(x) is a factor of both x* + 6x* + 25 and
3x* + 4x% + 28x + 5, find the value of P(1).

Let a, b, ¢ be the three roots of the equation
X+ x*-333x-1002=0.f P=a’ + b> + ¢ then

the value of =
2006

The number of the distinct real roots of the equation
(x+1)°=2(x"+1)is

The equation 2(logsx)* — [logzx| + a = 0 has exactly

1
four real solutions if a € (O’E) , then the value of
Kis

8.

Let a, B and y be the roots of equation f(x) = 0,
where f(x) = x> + x* — 5x — 1. Then the value of
[[a] + [B] + [y]|, where [-] denotes the greatest
integer function, is equal to

9. flx) is a polynomial of 6 degree and f(x) = f(2 - x)

10.

11.

12.

13.

14.

15.

16.

V x € R. If f(x) = 0 has 4 distinct real roots and two
real and equal roots then sum of roots of f(x) = 0 is

If the roots of the equation x° — ax” + 14x — 8 = 0 are
all real and positive, then the minimum value of [a]
(where [a] is the greatest integer of a) is

1
Ifx,y,z>0and x(l—)/)>z, y(l—z)>i,
1
z(1-x)> e then the number of ordered triplets
(x, y, z) satistying the above inequalities is/are
Find the greatest integral value of a such that

\/9—a2 +2ax—x* > \/16—x2
positive x.

for at least one

If the equation x* + px® + gx* + rx + 5 = 0 has four
positive real roots, then the minimum value of
pr/10 is

1

If roots x; and x, of x> +1=x/a satisfy ‘xlz - x% >,
1 1

then a e (— —,0 )u (0, —) the numerical quantity
2 Jk

k must be equal to

Sum of all roots of the equation

nradical signs
must be equal to

If a complex number o satisfies the equation
(39z—12 z)* =—1 then the value of

IRe(0)| ™" +[Tm(ar)| ™
13

] (where [ . ] is GIF)

@
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17. If a, B and vy are three distinct real values such that
sinot+sinf+siny  coso+cosP+cosy _,

and
sin(ot+B+) cos(a+PB+7)
cos(o + PB) + cos(P +v) + cos(y + o) = a, then find
2 2

X —a

the value of lim )
x—aNx—a +(J3_C—J;)
COMPREHENSION TYPE

Passage-1
Let x;, x,, x3, X, be the roots (real or complex)
of the equation x* + ax’ + bx* + cx + d = 0. Let
X, +%x,=x3+x4anda, b,c,de R.
18. If a = 2, then the value of b - c is
(a) -1 (b) 1 (c) -2 (d) 2
19. If b < 0, then how many different real values of 'a’
we may have?

(a) 3 (b) 2 () 1 (d) 0
20. If b + ¢ =1 and a # -2, then for real values of 'a’, the
value of c €
1
@ (== 1) (®) (-=2,3)
(c) (oo, 1) (d) (=eo,4)
Passage-2

Let (a+vb)2™ +@—v0) 22~ 4 where A € N,
Ae Randa®*-b=1.

@+Vb)a-Vb)=1 = (@+Vb)=(a—b)!
and (a—\/g)=(a+~/g)_1
ie., (aix/g)=(a+\/l;)il or (a—\/g)il

21. If o, [ are the roots of the equation 1! + 2! + 3!
+ o+ (x = D! + x! = k* and k € I, where o <P
and if o, o, 03, 0y are the roots of the equation

(a+ Jl;)xz—[1+2a+3a2+4a3+5a4] - Jl;)x2+[—5ﬁ]:2 ;
where a*> - b = 1 and [-] denotes G.LE, then the
value of o) + 0l + 03 + Oy — 0L 0L 0L30L] 1S

(a) 216 (b) 221

(c) 224 (d) 209

i (fraode)

22. (49 +20v6)

a:x2—3,thenxis

@ —2 ® V2 (o) -2 (d) 2

Passage-3
Consider the quadratic equation ax* - bx + ¢ = 0,
a, b, c € N. If the given equation has two real and
distinct roots a and 3 belonging to the interval
(1, 2) then

23. Thevalueof (0 - 1)(B-1)2 -a)(2-P) €

1 1
o o 4Jo o 4] weno

24. The minimum value of (a - b + ¢)(4a - 2b + ¢) is
(a) 1 (b) 2 (c) 4 (d) 5
25. The minimum value of a is

(a) 2 (b) 3 (c) 4 (d) 5

SOLUTIONS

1. (d):z=r(cosd + isin ()

1 1
= (3r+—)cos¢+i(3r——)sinq)
r r

1Y 1Y
= |3r+ ) cosz¢+(3r— ) sin2¢:1
r r

2 2 2
1 1 1
= cos2(|){(3r+-—) —(31’—*) }=1—(3r—-)
r r r
1
= 12coszq>£1 = cosz(])s—

12

2. (b):Clearly, zlieson |z| = 1
= zz=1

(@) R

=1

Given line is x = y

. . I
The image of zin x = y is iz ie. — (as|z] =1)
Required curve is z

arg f =
-1 4 (0, 0)
V4

(1, 0)

i—z 4 (0, -1)

. z+1 i z+1 I

= arg(—z)+arg(—.):—— = arg(—'): =
- 4 zZ—1 4

1 1 1
3. (b) . Z1Z2 + 2223 + 2321 = ZIZZZ3 =iy v
Zl Zz 23

2 2 2
zl[zll el Je ]

21 Z) Z3
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:(Z1+Z2 +Z3):1

.. The cubic equation with roots z;, z, and z; in z will be
(z—zl)(z—zz)(z—z3)=z3—1z2+1z—1=0

= (z-1)(Z+1)=0= z=1, i

= Im(z;) < Im(z,) < Im(z3)

= le—i,ZZZ 1,Z3:i

g ‘z1+z§+z§"=|—i+lz+i3| =[1-2i|=+/5

[|z1+z§+z§’ |]=[\/§]=2

4. (4): Given, P(x) divides both of them

= P(x) also divides

(3x* + 4x? + 28x + 5) = 3(x* + 6x% + 25)

= —14x* + 28x - 70 = —14(x* - 2x + 5)

which is a quadratic. Hence P(x) = x> -2x+5
P(1)=4

5. (1) :Let o be the root of the given cubic where
can take values a, b, c.
Hence o + o — 3330 - 1002 = 0
or o =1002 + 3330, - o
. To® = 21002 +333%0.— Zo
=3006+333Z0.—[(Zow)* — 20,0, |
But 2o =-1; X0y o0, =333
@’ + b + ¢ =3006 - 333 - [1 + 666]
= 3006 - 333 - 667 = 3006 — 1000 = 2006 = P
6. (3):Given, (x + 1)° =2(x° + 1), clearly, x = -1isa
real root of the equation.
(x+1)5

Let =
/0 (x° +1)

(x#-1)

5(x+1)*1-xh
(x> +1)?
As, f(0)=1 and f(1) =16

And lim f(x)=1 = f(x)=2 hastwo solutions
x—>too

= fo=

= x =1 is maximum

Given equation has three solutions.

7. (8): On putting logzx = t, we get
20— || +a=0

Ift>0,then2f —t+a=0 ...(ii)
Ift<0,then2f +t+a=0 ...(iii)
If (i) has four roots then (ii) must have both roots
positive and (iii) has both roots negative.
1£+/1-8a

4

(1)

Now, (ii) has both roots positive i.e., t = >0

@
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1
= 1-8a>0 = a<§
1
and 1-v1-8a>0 = a>0 = a<§anda>0

1
= ae (O,g) on taking intersection.

Similarly, if (iii) has both roots negative, if D > 0, a/2 > 0.

1
ae(O,S) = K=8

8. (3):Given f(x) = X +xt-5x-1
s fl(x) = 3x% + 2x - 5.
The roots of f'(x) =0 are —i and 1

Writing the sign scheme for f”(x),

max min
_oo & ® L 2 oo
+ve 5/3 -ve 1 +ve

Also, f{~s0) = —o0 < 0, f(o0) = 00 > 0
148

27

f)=—4, f (—g)

Now, graph of y = f(x) is as follows
Ay

: f
S a— — O 1 ; >
x / -2 5 -l ; 2 X
-8 i
3

f(—3)=—27+9+15—1=—4<0
f(-2)=-8+4+10-1=5>0
f(-1)=4>0,f(0)=-1<0
f2)=1>0,f(1)=-4<0
= -3<a<-2,-1<P<0,1<y<2
[lo] + Bl + V]| =]-3-1+1]=3
9. (6):Leto bearootof flx)=0.
= flo)=f2-0)=0
When o # 2 — o, sum of roots = 4

When o =2 - aie, ot =1, sum of roots =2
Total sum = 6

10. (6): flx) =x° — ax* + 14x - 8 =0

Let o,  and v be the roots of the equation.

Then%MZ(ocBy)m N 22(8)”3 . a6



11. (0) : Multiplying the inequalities, we get

e ) (1)
xyz(1—x) (1= y)( _Z)>a
2
Now, for t > 0, t(l—t)=t—t2=l—(1—t] <L
4 \2 4
= x(l—x)y(l—y)z(l—z)S614 ..(2)

(1) and (2) are contradictory to each other.
No solution.

12. (6) : y=\/9—a2+2ax—x2

= (x—a)2+y2:9

A 16— 52 \/9—a2+2ax—x2
4 (@-3) & (a+3)

For given inequality to hold for positive x.
a-3<4 = a<7 = a=6

13. (8) : Let o, B, Y, O be four positive real roots of given
equation.

Then ot +P+y+d=—-p

Yaf=q; ZoPy=-r;afyd=>5

o+pP+vy+9o

Using A M. 2 G.M. ; > (0([378)1/ 4

ZO;BY > (03%y75%) /4
. (Zo) - (ZaPy)
16

Also,

> (0fyd) = pr=80

14. (5) 1 |x;+ x| |x; — x| 1
a

1y /1 1 .
= ==~ 4|>— ..(1)
a a a
The inequation (i) has meaning if ——4>0

a

1
Ifae (—5,0) then (i) is automatically satisfied

1 1
Ifae (O’E) then (i) becomes equivalent to /—2 —4>1
a

(on cancelling = >0)

a
= —i<a<i
NG

1 1
but a e (O,—) was assumed = ae€ (0, —)
2 NG

Thus all the values of a lie in the interval

(b o) = s

15. (3) : Rewrite the given equation

Jx+2\,x+2\/x+ ...... +2x+24x+2x =x (1)

On replacing the last letter x on the L.H.S of (1) by the
value of x expressed by (1) we obtain,

x:\jx+2 x+2\/x+ ....... +2vx+2x (2n radicals)

Further, replace the last letter x by the same expression,
we can write

Samurai Sudoku puzzle consists of five overlapping sudoku grids. The
standard sudoku rules apply to each 9 x 9 grid. Place digits from 1 to 9
in each empty cell. Every row, every column and every 3 x 3 box should
contain one of each digit.
9 2 8 4 9186 2 4
2 8|4|6 9 9(8|4]6
4 8 6 7124 8|9
6|2 8|4 2|8 9|4
4 8 419 215 8|6
8|4 6[9]2 416 9 2
9168 5(4|7 2168 4
4 9 116(815/2[4[3|7|9 418
6|8 411 3[2]9]8 415 8|2
8 6|2 4
41912 8
4 2
6 2|8|4 97113 418
41218 9713 215|816 2 9|4
8 416 4192
6 418 9(8 4
8 4 4
2(1]4 6|8 114 8
4 2 9 8|6
4 8 2 8|2 4 9(6|5
2 8 416 412 8
Readers can send their responses at editor@mtg.in or post us with complete
address. Winners'name with their valuable feedback will be published in next issue.

@
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X = x+2\[x+2 X+.......

= lim {Yx+2 x+2\/x+ ........ +24x+2x

n—oo

It follows that xz\/x+2\/x+2 XA+ oo,

=\/x+2(\/x+2x/x+ ......... ) =x +2x

= x=\}x+2x:>x2=3x:>x(x—3)=0
= x=0 or x=3 Sum of roots = 3
i(2k+1)n

16. (8): oo=a+ib = 27a+(Glbli=e *

1

1
b=t
272 5172
27J§+51J5}_8

13

Solutions: g=+

Required value = |:

17. (2) : Given,

sinoi+sinf+siny  coso+cosP+cosy
sin(ot+B+7) cos(a+B+7)

sin(at+ B+ y)(sino+sin +sin y) + cos(ot+ B +7)
(coso+ cosP+cosy)

sin(at+ P+ y)sin(ot+ B+ y) + cos(a -+ + )
cos(ot+PB+7)

L a_c_xatyc by ratio and :
" d b+ yd (by ratio and proportion)

_ cos(0t+ ) +cos(B+ )+ cos(y+ar) —) = g=2

(18 - 20) :
Letx*+ax’ + bx> + cx + d
= (x = x)(x = %) (x = x3) (% — xy)
Let (x—xl)(x—x2)=x2+px+q
and (x—x3)(x—x4):x2+px+r
g =x1x%yand r = x3x4
trald+ b tex+d
=x*+2p° + (PP + g+ X+ p(g+ X+ gqr
soa=2p,b=p*+q+rc=p(q+r),d=qr
Clearly, a> — 4ab + 8¢ =0 (i)
18. (b):Ifa=2=b-c=1

19. (c) : Investigating the nature of the cubic equation
of 'a'.

Let f(a) = a’ - 4ab + 8¢

f'(a) = 3a2 - 4b

If b<0 = f’(a)>0

@ MATHEMATICS TODAY | SEPTEMBER 24

The equation a” — 4ab + 8¢ = 0 hence only one real
root.

20. (a) : Substituting c =1 - b in (i), we have
(a+2)[(a-1)*+3-4b]=0 = 4b-3>0

1

3
= b>— = c<—
4 4

(21 -22):

21. (c) : For x > 4, the last digit of 1! + 2! + ... + x! is 3
For x < 4, the given equation has only solutions
x=1,K=#landx=3,K=4#3;a0=1,=3

(a+J5)x2_15+(a—JI;)x2_l5=2a
x2-15=41 = x=+4,+4/14
o, =—4, 0c2:4,0c3=—~/ﬁ, oc4=\/ﬁ
|0ty + 0Ly + 003 + 00 — 040,000, |=|0—16 X14 | =224

1 11
+ret—t...
22.(d): a2 48 =g

Xy[%y[% ..o =x and /49+20y6 =5+ 26
¥-3>0andx>0 = x>43
(5+2J€)Jﬁ + (5—2\/3)"2”_3_W =10
= G+2¥6) P +G-2d6)" =10

x*-3=1 = x:2(‘.'x>J§)
(23-25):
Given, 1 <o <2;1<pP<2
= 0<oa-1<land 0<(PB-1)<1
Similarly,0 <2 -a<land0<2-PB <1
Apply AM=2GM foro - land 2 - o

%Hz,/(a—n(z—a)

1
= (-D)2-0)< 1
Similarly, B-1)2-B) < i
OS(oc—l)(B—l)(z—oc)(z—B)S%

= (oc—l)(B—l)(Z—oc)(Z—B)e[O, i]

23. (¢c) 24. (a) 25. (d)

e



BEST PROBLEMS

1 T —e*)(log(1+1))?
1. Let =1 : dt
et f) mlimmm‘1 { 34243
then f(log3) =
1 1 1 1
(a) — (b) — () = (@ =
2 3 4 12

[ [ 2
1 x>0
0, x=0

sinx —tanx+cosx—1

Let f(x)=1

x<0

_2x2 +tanx +log(x +2) ’

Lines L, and L, represent tangent and normal to
curve y = f(x) at x = 0. Consider the family of
circles touching both lines L, and L,. Then the
ratio of the radii of two orthogonal circles of this
family is

(a) 2442 (b) 2443

(c) 22 @ 2-+6

There are four seats numbered 1, 2, 3, 4 in a room
and four persons having tickets corresponding to
these seats (one person having one ticket). Now the
person having the ticket number 1, enters into the
room and sits on any of the seat at random. Then the
person having the ticket number 2, enters in room.
If his seat is empty then he sits on his seat otherwise
he sits on any of the empty seat at random. Similarly
the other persons sit. Probability that the person
having ticket numbered 4 gets the seat number 4 is

1 1 1 1
(a) E (b) Z (c) g (d) E

2
Let f(x) = log(x2 + e) and

x“+1

g(x)z\/sin f(x) +Jcos f(x), then range of g(x) is

(a) (1, 23/4] (b) (21/2’ 23/4]
(C) (7'[1/2, 7.|:3/4) (d) (61/2, 7'51/2]

for JEE Advanced

The number of subsets with three elements that can
be formed from the set {1, 2, ...., 20} so that 4 is a
factor of the product of the three numbers in the
subset is
(a) 700

(b) 795 (c) 800 (d) 825

If z be a complex number satisfying,

|z|> + 2(z + Z) + 3i(z - Z) + 4 = 0 then complex
number z + 3 + 2i will lie on

(a) circle with centre 1 - 5i and radius 4

(b) circle with centre 1 + 5i and radius 4

(c) circle with centre 1 + 5i and radius 3

(d) circle with centre 1 — 5i and radius 3

—

Given three vectors a4, b, ¢ .

Define ii=(b-¢)a—(¢-a)b, v=(G-¢)b—(G-b)c,
w= (I; -d)c — (l; -¢)a. If a, b,¢ forma triangle, then
(a)
(b)

, w also form a similar triangle with 4, b, ¢.

<

SRR
<l =S =L

b

-
-

Ss0

also form a congruent triangle with

(c)
(d)

For positive integers n and k, we have

(n Cn—l )6 + (n—Z Ck )6 + <n+3 Cn+1 )3
3(m2¢, )2 (3¢,

(a) 8 (b) O (c) 16 (d) 60

forms an isosceles triangle.

-

>

does not form a triangle.

-

>

=n2,thenn+k:

f: (O, g)% A, f(x)= loge(sinxsmx +1),

then the minimum value of f(x) is

1 1/e
(a) log,2 (b) loge(( ) +1J
e

(©) log,((e)*+1)  (d)2

10. a, b are complex numbers on a unit circle centered

at origin with a # -b, then Im <214 =
(a+b)

(a) 0 (b) 1 (c) -1 (d)2
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SOLUTIONS

T(et —1)-(log(1+1))> i

262 +3
L (0): f(x)=e*-lim 2 i (9
m—0 m 0
m _qy. 2
S il U (L20)
m—0  (3+2m’)-4m
m_ 2
e £ (e 1
m—0 m m 4 3+42m°

e* 3.1
= =, s 1 N=m—=—
f=75050 Slogd =, =

—si -1
2. (b): L.H.D.zlimli sinh+tanh+cosh :|>< 1
h—0

2h* —tanh +log(2 —h)

and R.H.D.=lim e —=°
h—0

Hence,L,=y=0andL,=x=0
Let r; and r, be the radius of two orthogonal circles.
= r12+r22=d2:2(r1—r2)2
= r12+r22—4r1r2:()
2
= [ 2| -4/ L|+1=0= L=2+3
f) p) p)
3. (a): Way1:1 take 1, 2 take 2, 3 take 3, and 4 take 4
1 1
P(way 1) = —X1X1IXx1=~—
(way 1) = ~ 1

Way 2 : 1 take 2, 2 take 1, 3 take 3, 4 take 4

1 1 1

P(way 2) = —X=X1IX1=—

(way 2) 4 3 12
Way 3 : 1 take 2, 2 take 3, 3 take 1, 4 take 4

1

1 1 1
Pway3)= —X—X—X1=—
(way 3) 4 3 2 24

Way 4 : 1 take 3, 2 take 2, 3 take 1, 4 take 4

1 1 1
Pway4) = —X1X—X1=—
(way 4) 1 5 2

1 1 1 1 1
Required probability = —+—+-—+—=—
4 12 24 8 2
2
+
4. (a): Notice that x2 ‘e (1, €]

x“+1
Hence, f(x) € (0, 1]

So, g(x)= Jsinol ++y/cosa, o e (0,1] where o is flx)

g (x) =0 gives o = /4
So, glx) € (1, 2%
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5. (b): There are in all 2OC3 subsets. All of these, when
multiplied will have 4 as a factor, except in two cases.
Case (i) : All elements are odd = 1OC3

Case (ii) : 2 elements are odd and 1 element is even but
not multiple of 4 = 1°C, x °C,

Hence, total number of subsets

=2¢, - (1Cy) - (°C, x°Cy) =795

6. (c): Given equation is

2|2 + (2 + 3i) + Z(2 - 3i) + 4 = 0, which represents a
circle with centre —(2 - 3i), radius = 3
Letw=2z+3+2i=2z+2-3i+1+5i4
lo-1-5i]=|z+2-3i|=3

so, w lies on circle whose centre is 1 + 57 and radius is 3.

7. (a): Clearly ii+v+w=0.

Hence, u, v, w form a triangle.

Now, consider #-¢=(b-¢)@-¢)—(-a)(b-¢)=0

i.e., u and ¢ are orthogonal. Similarly, ¥ is orthogonal
to @ and # to b. Hence the sides of the triangle formed
with #, v, w are perpendicular to the sides of the

triangle formed with a4, b, ¢. This shows that the two
triangles have equal angles and hence are similar.
8. (a): Applying A.M.-G.M. inequality on ("C, _ 1)6,
(" 2Ck)6 and (" * 3C,1 . 1)3. We have A.M. = G.M. from
the given condition in question.
So, all the given numbers should be same.
ie. (ncn ) 1)6 — (n - ZCk)6 — (n + 3Cn . 1)3
ie. n*=(""2C) = (""3Cy;

n=6and k=2
Hence,n+k=6+2=38

9. (b): Let h(x) = log(x* + 1), for 0 < x < 1. Then,

h'(x)>0if x> 1 Thus, for 1 < x < 1, function will be
e e

1 1
increasing. Also, h'(x) < 0, if x <—.So,at x=—, there
e

. .. e
1S minimum.

1/e
fmin =10ge [(l) +1J
e

— 1
10. (a): |a|=|b|=1.Lett=Z:>|t|=1:>t ==

4ab 4 a
:> —
z

Also, let z= 5 =—+é+2
(a+Db) a

b

a b , .

Y +—+2 is purely real ; is also purely real
a

Hence, Im[z] =0
e



(i)
(ii)
(iii)

(iv)
(v)

(vi)
(vii)

(viii)

(ix)

CLASS-XI

‘Warm-up!

Chapterwise practice questions for CBSE Exams as per the latest pattern

and syllabus by CBSE for the academic session 2024-25.

m Linear Inequalities /Permutations and Combinations

General Instructions : Read the following instructions very carefully and strictly follow them :
This question paper contains 38 questions. All questions are compulsory.

This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19 and 20 are Assertion-Reason based

questions of 1 mark each.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions, carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions, carrying 4 marks each.

There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3 questions in Section C,

2 questions in Section D and 2 questions in Section E.
Use of calculators is not allowed.

Time Allowed : 3 hours

SECTION - A

This section comprises multiple choice questions

(MCQs)
1. Solve:37-(3x+5)>9x-8(x-23)
(@) (=o,2) (b) (-, 2]
(c) (=o0, -2] (d) [2,20)
2. The values of x for which -11 <4x -3<13is
(a) -4<x<5 (b) -2< x<4
(c) -8<x<16 (d) ~11<x<10
3x—4 x+1
3. Solve: < -1
2 3
(@) (oo, 8/7) (b) x<8/7
(c) (=oo,8/7] (d) Both (b) and (¢)
4. Solve: x—324—77xand4—77x218
(@) (-, -4) (b) [14/9, =)

(c) (=00, —4] U [14/9, o)
(d) (=00, —4) U (14/9, =)

Maximum Marks : 80

Solution set of the inequations 2x — 1 < 3 and
3x +1>-5is [-k, k], then k =

(@) 1 (b) 2 © 3 (d) 4
If |3x - 5| < 2, then
@) -1<x<” b) 1<x< 2
3 3
7 9
1<x< — d -1<x< ~-
(c) x 3 (d) X 3

Five persons entered the lift cabin on the ground
floor of an 8-floor house. Suppose each of them
can leave the cabin independently at any floor
beginning with the first. The total number of ways
in which each of the five persons can leave the cabin
at any one of the 7-floor is

(@) 5 (b) 2520 (c) 77 (d) 35

How many numbers are there between 99 and 1000
having 7 in the unit’s place?

(a) 93 (b) 95 (c) 90 (d) 97
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9. Find the number of different signals that can be
generated by arranging at least 2 flags in order (one
below the other) on a vertical staff, if five different
flags are available.

(a) 312 (b) 313 (d) 320

10. The number of words that can be formed by using
the letters of the word MATHEMATICS' that start
as well as end with T is
(a) 90720
(c) 713090

(c) 315

(b) 28060
(d) none of these

11. Find the numbers of arrangements of the letters of
word SALOON, if the two O’s do not come together.

(a) 230 (b) 220 (c) 250 (d) 240
12. Evaluate 4! - 3!,

(a) 18 (b) 10 (c) 20 (d) 30
13. If"C, + "C,,; = "'C, then x =

(a) r (b) r-1 (c) n (d) r+1

14. In how many ways can a student choose a
programme of 5 courses if 9 courses are available and
2 specific courses are compulsory for every student?

(a) 126 (b) 35 (c) 89 (d) 21
15. Findn, "~ 'Py:"P,=1:9.
(a) 7 (b) 8 (c) 9 (d) 10

16. There are 8 lamps in a hall. Each one of them can be
switched on independently. The number of ways in
which the hall can be illuminated is
(a) 8! (b) 16 (c) 255 (d) 2°

17. The number of numbers greater than 3000, which
can be formed by using the digits 0, 1, 2, 3, 4, 5
without repetition, is
(a) 1240  (b) 1280 () 1320 (d) 1380

18. The letters of the word COCHIN are permuted and
all the permutations are arranged in alphabetical
order as in English dictionary. The number of
words that appear before the word COCHIN is
(a) 360 (b) 192 (c) 96 (d) 48

Questions number 19 and 20 are Assertion and
Reason based questions. Two statements are given,
one labelled Assertion (A) and the other labelled
Reason (R). Select the correct answer to these
questions from the codes (a), (b), (c) and (d) options
as given below.
(a) Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of the
Assertion (A).
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(b) Both Assertion (A) and Reason (R) are true, but
Reason (R) is not the correct explanation of the
Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : If -5<2x + 9 <2, then
xe [-7,-3.5].
Reason (R) : The graphical representation of
S5<2x+9<2is 2

-7 0

20. Assertion (A) : If a license plate contains three
letters of English alphabet followed by any three
digits, then the total number of different car licence
plates is (26)° x 900 (if repetitions are allowed).
Reason (R) : The number of permutations of n
different things taken r at a time when each things
may be repeated any number of times is '

SECTION - B

This section comprises very short answer (VSA) type
questions of 2 marks each.

21. Solve the linear inequality

-2 -1
22. Solve the inequality e > xT , where x

belongs to R. 4
OR
Solve the following inequation :

2x — 4
X 3+19213+?x

23. For a set of five true or-false questions, no student
has written all the correct answers, and no two
students have given the same sequence of answers.
What is the maximum number of students in the
class, for this to be possible?

OR
How many words (with or without meaning) of
three distinct English alphabets are there?
24. It"C, ;:"C.:"C., =2:3:4, then find (n, ).
25. If"C, - "C, = 35, then find the value of n.

SECTION -C

This section comprises short answer (SA) type
questions of 3 marks each.

26. Find the pairs of consecutive even positive integers
which are larger than 5 and are such that their sum
is less than 20.



27.

28.

29.

30.

31.

Solve and represent the solution on number line :
5x+1

—(Bx+4)<4x+7,
x+5 x-3 7x+4 x+7
+ < — .
2 3 2 3
OR

Solve the following system of inequations :
5x 3x 39 2x-1 x-1 3x+1
—t—>— — <

>

4 8 8 12 3 1

How many words can be made by using all letters
of the word “MATHEMATICS” in which all vowels
are never together?

OR

If all the letters of the word ‘MOTHER’ are written
in all possible orders and the words so formed are

arranged in a dictionary order, then find the rank of
the word ‘MOTHER:

If"P,="P,,,and "C, = "C, _,, find the values of n
and r.

r+1

OR

There are 15 points in a plane out of which only 6
are in a straight line.

(i) How many different straight lines can be made?
(i) How many triangles can be made?

In a school there are 15 teachers (including physical
education teacher) and 5 captains of different games.
The Principal wants to form a game committee
consisting of physical education teacher, 2 other
teachers and 2 captains. In how many ways can he
do it?

A boy has 3 library tickets and 8 books of his interest
in the library. Of these 8 books he does not want
to borrow mathematics part II unless mathematics
part I is also borrowed. In how many ways can he
choose the three books to be borrowed?

SECTION - D

This section comprises long answer (LA) type
questions of 5 marks each.

32.

33.

How many litres of water will have to be added
to 1125 litres of the 45% solution of acid so that
resulting mixture will contain more than 25% but
less than 30% acid content?

(i) How many different words can be formed with
the letters of the word HARYANA?

34.

35.

(ii) How many of these begin with H and end with
N?
(iii) In how many of these H and N are together?

OR

In how many ways three girls and nine boys can be
seated in two vans, each having numbered seats, 3
in the front and 4 at the back? How many seating
arrangements are possible if 3 girls sit together in a
back row on adjacent seats?

If"C.."C.,,=1:2and"C,,,:"C,,,=2:3, determine
the values of n and r.

OR

From a class of 12 boys and 10 girls, 10 students are
to be chosen for a competition, including atleast 4
boys and 4 girls. The two girls who won the prizes
last year should be included. In how many ways can
the selection be made?

To receive Grade ‘A’ in the course, one must obtain
an average of 90 marks or more in five examinations
(each of 100 marks). If Sunita’s marks in first four
examinations are 87, 92, 94 and 95, find minimum
marks that Sunita must obtain in fifth examination
to get grade ‘A’ in the course.

SECTION - E

36.

37.

Case Study 1

A company produces certain items. The manager

in the company maintain record about cost and

revenue of these items on daily basis. The cost

and revenue functions of product are given by

C(x) =15x+ 3000 and R(x) = 45x + 1500 respectively,

where x is the number of items produced and sold.

On the basis of the above information, answer the

following questions :

(i) How many items must be sold to gain some
profit?

(ii) How many items must be produced, so that the
cost is less than 4500 rupees?

(iii) If number of items produced lies between 200
to 250, then what will be the cost?

OR

If number of items sold lies between 300 to 400,
then what will be the revenue?
Case Study 2

On sunday, Riyan and Ravi decided to play with
cards. Riyan found a deck of cards at his home
but he observed that 1 card is missing in 52 cards.

73,
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D

After checking on cards he found that the missing
card is an ace of spade. After that they start playing
with the remaining cards and Riyan asked Ravi to
choose 4 cards from the 51 cards.

On the basis of the above information, answer the

following questions :

(i) Inhow many ways Ravi can select all the 4 cards
from same suit?

(ii) Find number of ways of selecting two red cards
and two black cards.

Case Study 3

Raveena, a class 12 student invited her friends
Bharti, Ravi, Aarush and Ekta for her birthday
party. After cutting cake they all want to take a
group photograph sitting in a row.

On the basis of the above information, answer the
following questions :

(i) Find the number of distinct photographs that
can be clicked.

(ii) In how many of the photographs Raveena be
sitting in middle?
(iii) If Ravi and Ekta were not sitting together, then
how many photographs can be taken?
OR

If Ekta can sit on any place except the middle one,
then how many distinct photographs are possible?
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SOLUTIONS

1. (b): Theinequality is 37 - (3x + 5) = 9x - 8(x - 3)
On simplifying, we get 37 - 3x - 5 > 9x — 8x + 24
or 32 -3x2x+24
= -3x-x224-32 = -4x=2-8
Dividing both sides by - 4, we get x <2
The solution is (- oo, 2].
2. (b): Wehave,-11<4x-3<13 = -8<4x<16
= -2<x<4

1 1 4
3. (d): We have, x(i——)g——1+—
2 3 3 2

7x _4 8
:>—x£— = x<—

6 3 7
7 7
4. (c): We have, x—324—7x:>(1+5)x24+3

9 1

= 27 ox>2— (D)
2 9

and4—77x218 :>—77x218—4:14

2 .
= x<-14x—=—-4 ..(ii)

7
From (i) and (if), we get=> x & (—eo,—4] [%> oo)

5. (b): Wehave,2x-1<3 = 2x<4

= x<2and3x+1>2-5 = 3x=>2-6=>x=>-2
Hence, x € [-2, 2]

k=2

6. (c): Given, |3x-5|<2

= -2<3x-55<2=3<3x<7 = 1<x<

[SSHIEN

7. (c) : Total number of ways =7 x 7 X7 X7 X7 =7°

8. (c) : Number between 99 to 1000 having 7 in unit’s
place=10+10+10+ 10+ 10+ 10+ 10 + 10 + 10 = 90
9. (d): For2flags,5 x4 =20

For 3 flags, number of signals =5 x 4 x 3 = 60

For 4 flags, number of signals =5 x 4 x 3 x 2 =120

For 5 flags, number of signals =5 x4 x 3 x2x 1 =120
Thus, total number of signals = 20 + 60 + 120 + 120 = 320

In the word MATHEMATICS, there are total of 11
letters, out of which there are 2T, 2A, 2M and one each
of H,E,IC,S.

Required number of words formed =

=90720

21x2!

6!
11. (d): Total number of arrangements are P =360

The number of ways in which two O’ come together
=51=120
Hence, required number of ways = 360 — 120 = 240



12. (a) : Wehave,4! -3!=(4x3%x2x1)-(3x2x1)
=24-6=18
13. (d): Wehave,"C.+"C,, ,=""'C,

1 1
= n+ Cr+1 — n+ Cx

or r+l=x = x=n-r or x=r+1

S>n+l=x+r+1

14. (b) : Total number of courses = 9
Number of compulsory courses = 2
So, the student will choose 3 courses out of 7 courses
[non-compulsory courses].
Required number of ways
7 7! 7X6X5
ATV T
15. (c) : Given,"'P;:"P,=1:9
(n—1)! o (n—4)! 21
(n—4)! nl 9

35

(n—l)!:1 (n-1! 1

-~ == = n=9
n! 9 nn-1)! 9
16. (c) : Each of the 8 switches can be handled in 2
ways i.e. either switched on or switched off. Hence, total
number of ways of handling the 8 switches is 2° which
includes the case of all the 8 lamps are off.
Number of ways of illuminating the room is 2° - 1
=255
17. (d) : Number of 4 digit numbers=3-5-4-3 =180
Number of 5 digit numbers =5-5-4-3 -2 =600
Number of 6 digit numbers=5-5-4-3-2.1=600
Required number of ways = 180 + 600 + 600 = 1380

18. (c) : Number of words starting with CCis 4!, CH is 4!,
Clis 4! and CN is 4!

The next word is COCHIN.

There are 4(4!) = 96 words before COCHIN.

19. (a) : Wehave,-5<2x+9<2 = -14<2x<-7

-7
e
2

20. (d) : Total letters =26 (i.e., A, B, C,..., Y, Z) and total
digits = 10 (i.e., 0, 1,2, 3, ..., 9)

Repetition of letters is allowed.

The three space for letters can be filled in 26 x 26 x 26
= (26)° ways and three digit numbers on plate in 999 ways.
(i.e., 001, 002, ..., 999)

Required number of ways = (26)° x 999
5x—-2 7x-3

3 5
X 25x—-10—-21x+9
15

—7
= -7<x< —
2

21. We have, §>

4x—1
— X2 — 15x>16x—4 = x<4
4 15
. XE (—oo, 4)
-2 -1
22. We have, f—x—>—x—
3 4 5
4x—-3x+6 x-—1 x+6 x-—1
> = >
12 5 12 5
= 5x+30>12x-12 =2 7x<42 =x<6
X € (=00, 6)
OR
2x—3 4
We have, =* +19213+?x
2x—3 4 6x—9-16
X3 _AX 1319 o SXTOTI6x,
3 12
= -10x-92-72 = -10x=-72+9
63
= -10x=>-63 = x<—

10 63
Thus, solution set of given inequation is (—oo, m ] .
23. Since questions I, II, III and IV can be answered in
2 ways.

Hence, total number of possible different answers
=2X2X2X2x2=32

There is only one sequence of all correct answers. Thus,
the total number of sequences are 32 - 1 = 31. [Since no
student has written all correct answers]
Now, as no two students have given the same sequence
of answers, hence the maximum number of students in
the class = 31.
OR

There are 26 distinct English alphabets.
First alphabet can be chosen in 26 ways.
Second alphabet can be chosen in 25 ways.
Third alphabet can be chosen in 24 ways.

Total number of three letter words = 26 x 25 x 24

= 15600
"C 2
24. We have, — =L ==
?’lC 3
.
r 2
= =— = 3r=2n-2r+2
n—-r+1 3
= 2n-5r+2=0 ..(1)
"C 3 +1 3
Also, - = m2_2 = 4r+4=3n-3r
nCr+1 4 n—-r 4

= 3n-7r-4=0
Solving (i) and (ii), we get r = 14 and n = 34
(n,7) = (34, 14)

.. (ii)
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25. Here,"C, - "C, =35
n(n—1) B

n=35 = n*-n-2n=70

= n*-3n-70=0 = @n-10)(n+7)=0
= n=10orn=-7
= n=10

26. Let the consecutive even positive integers be x and
X+ 2.

~x>5andx+2>5
= x>5andx>3 = x>5 ..(1)
Also, x+ (x+2) <20

= 2x <20-2 = 2x<18 = x<9
From (i) and (ii), we get 5<x <9

= x=6,7,8

But x is even positive integer

. x=6and8

Thus, two pairs of even positive integers are 6, 8 and
8, 10.

(" n cannot be negative)

..(ii)

5x+1
27. We have, x3 _(Bx+4)<4x+7

= 5x+1-9%-12<512x+21 = -4x-11<12x+21
= 16x2-32 = x=>-2 ..(1)
x+5 x-3 7x+4 x+7
+ < —
3 2 3
= 3x+15+2x-6<21x+12-2x-14
= 5x+9 <19x -2

= l4x 211

Also,

11
= Xx=>— ..(1i)
From (i) and (ii), we get x = ”

The solution is represented on number line as follows :

. -— >
0 11/14 1 s
OR
5 3 39 10x+3 39
We have, _x+_x>_ = u>—
4 8 8 8 8
= 13x> 39 = x>3 = x€(3,x) (1)
2x—1 -1 3x+1
Also, = Z < X
12 3 4
(2x—1)—4(x—1)<3x+1
12 4

= 2x+3<3B8x+1) = -2x+3<9%+3

= -2x-9x<3-3 = -11x<0 = x>0

= x€(0, ) ...(ii)
We observe that the intersection of the solution sets of
given inequations (i) and (ii) is interval (3, o).

-+ t O >
—o0 0 3 )

D
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28. In given word, ‘MATHEMATICS’ there are 2Ms,
2A’s, 2T’s and rest all are different.
So, total arrangements for the letters of the word
11!
‘MATHEMATICS = ——— =4989600
212121

Total

when all the vowels

8! 4!
(2A5, 1E and 1) are together = —— X —
2121 2!

= 120960

arrangements

_8X7X6X5x4x3 4x3
2x1

Hence, total arrangements when all the vowels are not
together = 4989600 — 120960 = 4868640

OR

There are 6 letters in the word ' MOTHER’
Hence, total no. of words starting with E = 5!
Total no. of words starting with H = 5!
Total no. of words starting with ME = 4!
Total no. of words starting with MH = 4!
Total no. of words starting with MOE = 3!
Total no. of words starting with MOH = 3!
Total no. of words starting with MOR = 3!
Total no. of words starting with MOTE = 2!
Thus, next word formed is MOTHER
Total no. of words before MOTHER
=2x5!+2x4!+3x3!+2!'=308

Rank of the word 'MOTHER ' = 308 + 1 = 309"

29. Here,"P,="P, , ,
n! n!
(n—r)! B (n—r-1)!

1
= ——=1 =>n-r=1 (1)
n—r

Also, "C,="C, _,
n! n!
(n—r)'r! B (m—r+1)!(r—-1)!
1 1
- =
(n=—r)lr(r-1)! (m—r+n-r)(r-1)!

1 1
= — =
r n—r+1
= n-2r=-1
From (i) and (ii), we get
n=3andr=2

.. (ii)

OR
(i) Number of straight lines formed joining the 15
points, taking 2 at a time = °C, = 105
Number of straight lines formed by joining the 6 points,
taking 2 at a time = °C, = 15



But, 6 collinear points when joined pairwise give only
one line

Required number of straight lines = 105 - 15 + 1

=91

(ii) Number of triangles formed by joining the points,
taking 3 at a time = "°C; = 455
Number of triangles formed by joining the 6 points,
taken 3 at a time = °C, = 20
But, 6 collinear points cannot form a triangle when
taken 3 at a time.

Required number of triangles = 455 — 20 = 435

30. Total number of teachers = 15

Total number of captains =5

Excluding physical education teacher, 2 other teachers

out of 15 and 2 captains out of 5 are to be choosen.
Required number of ways = "*C, x °C, = 910

31. Case I: When mathematics part I is borrowed, then
part II is also borrowed. Hence, the number of ways of
selecting 1 book from 6 books is °C, = 6
Case II : When mathematics part I is not borrowed,
then part II is not borrowed. So, he has to select three
books out of remaining 6 books.

Total number of ways of selection is °C; = 20
Hence, total number of ways of selection = 6 + 20 = 26

32. Quantity of acid in the given mixture
45
=45% of 1125 = ﬁ X1125=506.25

Let x litres of water be added.
Then, volume of new mixture = (1125 + x) litres

According to question, we have
25% of (1125 + x) < 506.25 < 30% of (1125 + x)

25 30
= =2 (1125+ x) £506.25 < — (1125+ x)
100 100

= 28125 + 25x < 50625 < 33750 + 30x
. 28125 + 25x < 50625 and 50625 < 33750 + 30x
= 25x<22500 and 30x > 16875
= x<900and x >562.5
562.5<x<900

33. (i) There are 7 letters in the word ‘HARYANA' out of
which 3 are As and remaining all are different.

7!
So, total number of words = P 840.
(ii) After fixing H in first plac;e and N in last place, we
have 5 letters out of which three A’s are alike.

5!
So, total number of words = ; =20.

(iii) Considering H and N together we have, 7-2 + 1 =6

letters out of which three A’s are alike. These six letters
6!
can be arranged in 3 ways. But Hand N can be arranged

among themselves in 2! ways.

6!
Required number of words = 3 x2! =240

OR
Total number of persons = 3 girls + 9 boys = 12
Total number of numbered seats =2 x 3 +4 x2 =14
So, total number of ways in which 12 persons can be
seated on 14 seats = Number of arrangements of 14
seats by taking 12 at a time = "*P,,.
Three girls can be seated together in a back row on
adjacent seats.
So, the total number of ways in which three girls can be
seated together in a back row on adjacent seats = 4 x 3!
Now, 9 boys are to be seated on remaining 11 seats,
which can be done in '' Py ways.
Hence, by the fundamental principle of counting, the
total number of seating arrangements in '' Py x 4 x 3.

34. We have,"C.:"C,, ;=1:2and"C,, ,:"C,,,=2:3

n!
n 1 ri(n—r)! 1
NOW) n L == = . . : — -
Crn 2 n. 2
(r+D!(n—r-1)!
(r+1)!(n—r—1)!_l (r+1)_l
ri(n—r)! 2 (n—r) 2
32r+2:n_r:>n:3r+2 ."(i)
n!
n
2 | — 1) 2
Similarly, —*L == = (r+Din—r-1! _2
" 3 n!
r+2
(r+2)!(n—r-2)!
(r+2)l(n—r-2)! 2 r+2 2
r+D)!n-r-1)! 3  n-r—1 3

= 3r+6=2n-2r-2 = 2n=5r+38
Solving (i) and (ii), we get r =4 and n = 14

OR
There are 12 boys and 10 girls in the class. We have to

..(ii)

select 10 students for a competition including atleast 4
boys and 4 girls. Two girls who were last year’s winner
are to be included. Since, two girls are already selected
now we are left with 8 girls out of which atleast 2 girls
are to be selected.

7
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We can make selection in the following ways:

Choice Boys Girls (+2 particular girls)
I 4 442
II 5 3+2
1 6 2+2
First choice can be made '*C, x °C,
12X11X10X9 8X7X6X5
= X = 34650 ways
4Xx3x2X1 4Xx3x2X1

Second choice can be made in '*C; x °C,
_12X11X10X9X8 « 8X7X6

= = 44352 ways
5X4x3x2X1 3x2x1
Third choice can be made in '*C, x *C,
I2X1IX10X9X8X7 8X7
= X = 25872 ways
6X5X4X3X2X1 2X1

Hence, total number of possible selections
= 34650 + 44352 + 25872 = 104874

35. Let Sunita obtained x marks in the fifth examination.
Average marks of 5 examinations
_87+92+94+95+x 368+ x
- 5 5
This average must be atleast 90
368+ x
5
Multiplying both sides by 5
368 + x =5 x 90 =450
Transposing 368 to R.H.S., we get
x 2450 - 368 = 82
Sunita should obtain atleast 82 marks in the fifth
examination.

=90

36. (i)In order to realise some profit R(x) > C(x)

i.e.,45x + 1500 > 15x + 3000

= 45x - 15x> 3000 - 1500 = 30x > 1500 = x> 50
To get some profit number of items produced and

sold should be more than 50.

(ii) We have, C(x) < 4500

= 15x+ 3000 <4500 =

(iii) Given that, 200 < x < 250

= 15X200<15x<15%x250 = 3000 < 15x <3750

= 3000 + 3000 < 15x + 3000 < 3750 + 3000

= 6000 < C(x) <6750

Hence, cost will lies between 6000 and 6750 rupees.

15x< 1500 = x<100

OR
Given that, 300 < x < 400
= 300x45<45x<400x45 = 13500 < 45x < 18000
= 13500 + 1500 < 45x + 1500 < 18000 + 1500
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= 15000 < R(x) < 19500
Revenue will be between 15000 and 19500 rupees.

37. (i) There are 3 suits of 13 cards each and 1 suit of 12
cards.

There are '>C, ways of choosing 4 diamond cards,
¢, ways of choosing 4 club cards, °C, ways of choosing
4 heart cards and '>C, ways of choosing 4 spade cards

Required number of ways
="c,+C,+Pc,+ *C,=(3x PCy + ¢,

3x13! 12!
= + = 2145 + 495 = 2640

419! 418!
(ii) There are 26 red cards and 25 black cards, 2 red and
2 black cards need to be choosen.
Required number of ways = *°C, x *°C,

26x25 25%24
= X =97500
2x1 2X1

38. (i) We have 5 people, then the numbers of distinct
photographs of 5 people is same as the number of ways

of filling 5 vacant places with 5 different elements.
Total no. of distinct photographs =5 x4 x 3 x2x 1
=120
(ii) Raveena is sitting in middle i.e., on third place.

We have 4 choices for first place, 3 choices to fill
second place, 2 choice for fourth place and 1 choice for
fifth place.

Total number of ways to get the photograph clicked
=4x3x2x1=41=24
(iii) Let us treat Ravi and Ekta as a single person.

Number of photographs in which they would be
sitting together = 4! x 2 = 48
So, the numbers of photographs in which Ravi and
Ekta were not sitting together = Total no. of possible
photographs — No. of photographs in which they are
sitting together = 120 - 48 = 72

OR
Ekta can not be seated at the middle place.
. For middle place we have 4 choices,

For first place we have 4 choices,
For second place we have 3 choices,
For fourth place we have 2 choices,
and for fifth place we have 1 choice.
Total number of sitting arrangements
=4x3x4x2x1=96

Therefore, 96 photographs can be taken in which Ekta

will not be seated in middle.

®®



Class XI

Monthly test

his specially designed column enables students to self analyse their extent of understanding of specified chapters. Give yourself four marks for
correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness.

‘m Complex Numbers and Quadratic Equations

Total Marks : 80 Time taken : 60 Min.
Only One Option Correct Type pair of complex numbers w; = a + icand w, = b+id
satisfies :
1. One of the square roots of 6+ 43 s
@ |w|=1 (b) |wy =1
(@) YB3+ (b) V3 3-1) _
() Re(w;w,)=0 (d) None of these
© VB3E3-1 (d) None of these
. cpe 3(log x)? + log x—5
2. Ifnisapositive integer then (1+i/3)" +(1-iy/3)" 8. Theequation x4 - 27 4 = /2 has
is equ;il+ t;) (a) atleast one real solution
(a) 2n s nm/3 (b) cos nm/3 (b) exactly three real solutions
(c) 277 cos nm/6 (d) cos nm/6 (c) exactly one irrational solution
3. If|zy| =1, |z5| =2, |z35| = 3 and |92z, + 42,23 + 2,235 (d) complex roots
= 12, then the value of |z, + z, + 23| is (x—a)(x—b)
(a) 3 (b) 4 (c) 8 (d) 2 9. For real x, the function . will assume
4. Letz=x+ iy be a complex number such that all real values provided
@ a>b>c (b) a<b<c
z—1 T 2 2
arg(—)z—.Thenx +y = (c) a>c>b (d) a<c<b.
z+1/ 2 T e o o e e s ey v e
(a) 2 (b) 1 () 1 (d) 2 SOLUTIONS TO AUGUST 2024 QUIZ CLUB
3 3 | 1 i
| . 1. = 2. 330 3. 13 ;
5. The value of |J4+2J§I_N4_2J§| is : 4 , .
' 8 _ e”
(a) 1 (b) 2 (c) 4 (d) 3 4. 2 5 = sq. units 6 T+C '
6. Let z = x + iy, where x and y are real. The points | 7. 8 8. 0 9. 3
(x, ¥) in the X-Y plane for which Z——H is purely ' 10. 3 11. 24 12. 3 I
imaginary lie on -t : 3 4 :
(a) astraight line (b) an ellipse 13,20 14. 5 15. 8 units :
(c) ahyperbola (d) acircle : 3 i
One or More than One Option(s) Correct Type | 16. y* = - 12x 17. - units 18. 27 !
7. Ifz; =a+iband z, = ¢ + id are complex numbers E I

19. 883 20. 100 :

such that |z;| = |z,| = 1 and Re(z,z,)=0, then the
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10. The complex number z satistying the equation
|z-i|=|z+1|=1is
(@ 0 (b) 1+i
(c) -1+i (d) 1-i

11. If a, b € {1, 2, 3} and the equation ax® +bx+1=0
has real roots, then
(@) a>b
(b) a<b
(c) number of possible ordered pairs (g, b) is 3
(d) a<b

12. If the equation x* + y* — 10x + 21 = 0 has real roots
x=oand y = f3, then
(@) 3<x<7
(c) 2<y<2

(b) 3<y<7
(d) -2<x<2

13. Let sino, cosa be the roots of the equation
x* = bx + ¢ = 0. Then which of the following
statements is/are correct?

(b) b<\2

1
(a) CSE

(d) b>2

Comprehension Type
Paragraph for Q. No. 14 and 15

Let A, B, C be three sets of complex numbers as defined
below
A={z:Imz>1}
B={z:|z-2-1i|=3}
C={z:Re((1-i)z)=2}.
14. The number of elements in the set A" BN Cis
(a) 0 (b) 1 (c) 2 (d)

15. Let zbe any point in A N BN C. Then,

1
(c) c>5

|z+ 1 -i]* +|z -5 - i|* lies between
(a) 25and 29 (b) 30 and 34
(c) 35and 39 (d) 40 and 44

Matrix Match Type

16. Match the statements in column-I with those in
column-II [Note : Here z takes the values in the

complex plane and Im zand Re zdenote respectively,
the imaginary part and the real part of z]

Column-I Column-II

(P) |The set of points z| (1) an ellipse with |

satisfying |z - i|z]| = eccentricity

|z + i|z|| is contained in 4/5

or equal to l

(Q) 'The set of points z| (2) |thesetofpoints

satisfying |z +4| + |z - 4] z satistying

=10 is contained in or Imz=0

equal to |

(R) |If |®| = 2, then the set| (3) thesetofpoints}

of points z = ® - 1/ is z satisfying

contained in or equalto | |[Imz| <1 !

(S) |If |o| = 1, then the set| (4) |thesetof points

of points z = ® + 1/ is z satisfying

contained in or equal to |Rez| <1 !
(5) theset ofpointsi

z satisfying

| | =<3
P Q R S
@ 2,3 1 1 2,3,5
b) 2,4 2 3 2,4
o 1,3 1 2 1,3,4

(d) None of these

Numerical Answer Type
17. The sum of all the real roots of the equation
lx -2 +|x-2]-2=0is
18. The smallest value of k, for which both the roots of

the equation x* - 8kx + 16(k* - k + 1) = 0 are real,
distinct and have values at least 4, is

19. If @ (# 1) be a cube root of unity and (1 + ©?)"
= (1 + ®*", then the least positive integral value of
nis

20. If |z + 4| < 3, then the maximum value of |z + 1] is

® e

Keys are published in this issue. Search now! ©

SELF CHECK

No. of questions attempted 90-75% ‘

No. of questions correct

Marks scored in percentage

Check your score! If your score is
> 90% ‘ EXCELLENT WORK !  You are well prepared to take the challenge of final exam.
GOOD WORK !
74-60% ) SATISFACTORY !
< 60% ‘ NOT SATISFACTORY! Revise thoroughly and strengthen your concepts.

You can score good in the final exam.

You need to score more next time.
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‘Warm-up!

[: I_H SS -X| I Chapterwise practice questions for CBSE Exams as per the latest pattern
and syllabus by CBSE for the academic session 2024-25.

m Continuity and Differentiability

General Instructions : Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(iii)

(iv)
(v)

(vi)
(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.

This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and Questions no. 19 and 20 are Assertion-Reason based
questions of 1 mark each.

In Section B, Questions no. 21 to 25 are very short answer (VSA) type questions, carrying 2 marks each.

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each.

In Section D, Questions no. 32 to 35 are long answer (LA) type questions, carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based questions, carrying 4 marks each.

There is no overall choice. However, an internal choice has been provided in 2 questions in Section B, 3 questions in Section C,
2 questions in Section D and 2 questions in Section E.

Use of calculators is not allowed.

Time Allowed : 3 hours Maximum Marks : 80
(b) flx) is continuous but not differentiable at x = 2
This section comprises multiple choice questions (c) flx) is everywhere differentiable
(MCQs) (d) flx) is not continuous at x = 2
1. Iff(x) is continuous at x = 0, where 4. Ify=tan" (‘1 +btanx ) then find ﬂ
% _ g2x b—atanx dx
——, forx#0 .
f(x): sin 3x , then find the value (a) 1 - (b) -1 (C) 1 (d) 0
K, for x=0 1+x
of K. 5. Differentiate log (e*- sin’x) w.r.t. x.
(@) -1 (b) 0 (c) 4 d) 1 (a) 1 - 5cotx (b) 1+ cotx
) (c) 1-5cotx’ (d) 1+ 5cotx
2. If f(x) = k(x B 2), for x<0 is continuous at x = 0, 6. Differentiate eIOg tan x w.I.t. X.
4x+1, forx>0 (a) sec’x (b) - sec’x
then find the value of k. (c) secx tanx (d) - secx tanx
1 1 i i 2 -1
(@) 1 b) 1 (©) 0 ) -+ 7. Differentiate log (1 + x°) w.r.t. tan™ x.
2 2 (a) - 2x b) —
1+x, for x<2 1+ x2
3. If f(x)= ,then
5—x, for x>2 (©) 2x () 2x
(a) flx) is continuous and differentiable at x = 2 1+ x2
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8. Ifx=eandy= e, then find d_y

dx
log x xlog x
(a) 2255 (b) =5
xlog y ylogy
log x xlog x
() —225= (d) —==5
xlog y ylog y
2
9. If x =a cos nt - b sin nt, then -d—f =
dt
(a) n’x (b) -n’x  (c) -nx (d) nx
10. f x =asint-bcost,y=acost+bsint then
&y _
dx?
2, .2 3
X+
(a) =7 (b) —>—
Y Xty
3 2., .2
(0 —2— (@ -2
x“+y y
11. If f(x)= Nt x_2 , x # 0 is continuous at x = 0,
X
then find f (0).
1 1
2 b) — 0 d) —
() (b) M (c) (d) 5
A2
12. The function f(x) = X S is
4x—x

(a) discontinuous at only one point

(b) discontinuous at exactly two points
(c) discontinuous at exactly three points
(d) None of these

2
2x, <
13. If f(x)={x Tox X O, then values of a and b
ax+b, x>0
such that f(x) is continuous and differentiable at
x=0are
(@) a=1,b=0 (b) a=2,b=0
(c) a=0,b=2 (d)a=0,b=1
14. Ify = l—cosx, then find d_y
1+cosx dx
1 2 X 1 2 X
= il b) —= d
(a) 2sec 5 (b) 2sec 5
2 X 2 X
d d) — d
(c) sec > (d) —sec 5
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15. If y = e"™sin(e”), then find dy/dx.
(a) ™ (" sin(e”) + sin x cos(e"))
(b) €™(e* cos(e”) - cos x cos(e))
(c) ™ (" cos(e®) + cos x sin(e"))

(d) —e™ (" cos(e") + cos x sin(e"))

1/3
16. If f(x):log|:ex (i_—x) ], then f’(1) is equal to
+x

(a) 3/4 (b) 2/3 (c) 1/3 (d) 1/2

X

(c) m?

2
17. Ify = ™" ' and (1 - x°) (Z—y) = Ay’ then A =

(a) m (b) -m (d) - m?

18. Find Z—y, when x = ¢° (sin O + cos 0),
X

y= ed (sin © - cos 0).

(@) —tan® (b) cot®@ (c) —cotO (d) tan©

Questions number 19 and 20 are Assertion and

Reason based questions. Two statements are given,

one labelled Assertion (A) and the other labelled

Reason (R). Select the correct answer to these

questions from the codes (a), (b), (c) and (d) options

as given below.

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of the
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but
Reason (R) is not the correct explanation of the
Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : Consider the function f(x) = [sin x],
T
x € [0, m]. f(x) is not continuous at x = S
Reason (R) : A function f(x) is continuous at x = a,

if lim f(x) exists and is equal to f(a).

X—a

20. Assertion (A) : Consider the function

2
f(x)={ o

x+1,

x2>1

x<l1

fisderivableatx=1as lim f(x)= lim f(x).
x—1 x—1"

Reason (R) : If a function fis derivable at a point ‘a;
then it is continuous at ‘a’.



SECTION -B

This section comprises very short answer (VSA) type
questions of 2 marks each.

21. Determine the value of the constant ‘K’ so that the

k
) o0 , if x<0 .
function f(x) =1 | x| is continuous at x = 0.
3 ,itx=0
OR

Determine the value of ‘k’ for which the following
function is continuous at x = 3.
(x+3)* =36
flx)= x—3 ’
k , x=3
22. Let f(x) = x|x|, for all x € R check its differentiability
atx=0.

X#3

OR
Find @

T
at x =1, y = — if sin’y + cos xy = K.
dx 4

23. If x=asec®, y=btan 0, then find Z—y at ng.
X

24. Find the derivative of sin® x w.r.t. e~

2

d
25. If x = £ + 1, y = 2at, then find —)2/ att=a.

dx

SECTION -C

This section comprises short answer (SA) type questions
of 3 marks each.

26. Find the values of p and g, for which

1—sin’
%, if x<m/2
3cos” x
fx)=1 P ifx=m/2
I —si
q(—smazc), ifx>m/2
| (T—2x)
is continuous at x = /2.
OR
Find the value of k, for which
1+ kx —/1-
Vitke -y X6 1<x<0
flx)= X
2x+1
2= ifo<x<l
x—1
is continuous at x = 0.
x> for x <1
27. Show that the function f(x) = is
2—x forx >1

continuous but not differentiable at x = 1.

OR
If cosy = xcos(a + y), where cos a # %1, prove that
d_y B cos’ (a+y)
dx sina
X2 COoS X X dy
28. It y=e +(cosx)”, then find o
x
OR

If log (x* + y*)=2tan™" (Z) , show that
X

dy x+y
dx x—y
y_ xY dy log x
29. Ifx” =" 7, prove that —=—"-"——..
dx (1+logx)
2

30. If x =a cos 0; y = b sin 0, then find d—)zl
dx

3 3 d’y T

31. Ifx=asec’0, y=atan’0, then find d—2 at Gzz.

x

SECTION -D

This section comprises long answer (LA) type questions
of 5 marks each.

w, when x<0
x
32. If f(_x) = a, when x=0
Jx , when x>0
(i6+x )4

and f is continuous at x = 0, find the value of a.

OR

-1 \/1+x2+\/1—x2 2<1
\/l+x2—\/l—x2 ’

then find d_y )
dx

33. Show that the function f(x) = [x - 1| + |x + 1|, for all
X € R, is not differentiable at the points x = -1 and
x=1.

If y=tan

OR
If y = sin(2 sin"'x), then find the value of (1 - x%) Y.
34. If x = sint, y = sinpt, prove that

2
(l—xz)d—y—xd—y+p2y=0.
dx? dx
d*y
35. If X" y" = (x + y) """, prove that o =0.
x
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SECTION - E

36.

37.

D

Case Study 1

A city's transportation is studying the traffic flow
at a toll booth on a major highway. The toll booth
experiences different traffic patterns depending on
the time of a day, leading to variations in the rate
of vehicle entry. The department uses a piecewise
function to model the rate of cars entering the toll
booth per minute T(t), where t represent time in
minutes past 8 am.

The function is defined as follows :

20 if 0<t<30
T(t)=130 ,dif 30<t<60
25+0.5(t—60) |if =60

On the basis of above information, answer the
following questions :

(i) Evaluate: lim T(t)
t—30

(ii) Check whether the function T(t) is continuous
or not at x = 30.

(iii) Check whether the function is differentiable or
not at x = 60.
OR

Find the value of T'(70).
Case Study 2

In a street, two lamp posts are 600 feet apart.
The light intensity at a distance d from the first

(stronger) lamp post is y 20 , the light intensity at
distance d from the second (weaker) lamp post is

125
— (in both cases the light intensity is inversely

proportional to the square of the distance to the
light source).

The combined light intensity is the sum of the two
light intensities coming from both lamp posts.
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38.

On the basis of above information, answer the

following questions :

(i) Ifyouare in between the lamp posts, at distance
x feet from the stronger light, then find the
formula for the combined light intensity
coming from both lamp posts as function of x.

(ii) If I(x) denotes the combined light intensity,
then find the value of 1°(100).

Case Study 3

The shape of the roller coaster track is modeled using
two functions. The height H(x) of the track above the
ground at a horizontal position x is given by

x> +4x+1 if x<I
H(x)=

252 —3x+1

Additionally, the speed S(x) of the roller coaster at
position (x) is given by

if x>1

x3 —3x2 +2x

S(x) =

x—1
On the basis of above information, answer the
following questions :
(i) Find lim H(x) .

x—1

(i) Check the continuity of the function H(x) atx = 1.
(iii) Check whether the function S(x) at x = 1 is
continuous or not.

OR
Find the left hand derivative of S(x) at x = 1.

SOLUTIONS

1.

f0) = lim f(x) =

2.

(d) : Since, f(x) is continuous at x = 0, then
5x 2x er (e3x _ 1)

. € —¢€ .
lim = lim —
sin3x

x—0 sin3x x—0

lim ¥ e -1

= =1
) ( sin3x ) 1
lim
x—0 3x
(d): lim f(x)=lim k(x* —2)
x—0" x—=0

=k lim(x? =2)= k(0 - 2) = -2k

lim
x—0

x—0

f(x)= lim(.)(4x+l) =4(0)+1=1

+

Since fis continuous at x = 0.

lim f(x)= lim f(x) - ~2k=1 = k:—%

x—0" x—07"



3. (b)
4. (c): Let yztan_1 (M)
b—atanx
a
+tanx
= y=tan_1
a
l1-—tanx
b
= y= tan ! %) + tan_l(tan X)
= y=tan' “)+x P
b dx
5. (d)
6. (a): Lety= o8NX — tan x [va
dy d

—(tanx) = sec’ x

Codx dx
7. (c): Letu=log(1+ x%), v = tan"'x

u and v becomes parametric functions, where x is

parameter.
du 1 2x
—_— 5 X 2x = >
dx 1+x 1+x
du  2x
d 1 d 2
av _ U_dx _1+x" _5,
dx 1+ x> dv dv 1
dx  1+x°

8. (c) : We have, x = ¢ %

L dx_ jeosat (—sin2t)(2)
dt )
AlSO,y — esinZt . _)’ _ Sln2t X( OSZt)(Z)

Codt

(dy) sin 2t
dy \dt) 2cost-e

Now, == = Y
dx (dx) —2sin2t-e”
dt
cos2t
_—log(e™")-y —ylogx

log "*).x  xlogy

9. (b): x=a cos(nt) - b sin(nt)

% = a(—sin nt)(n) —b(cos nt)(n)

= —n[a sin nt + b cos nt]
d*x .
? =—n[a cos nt(n)+b(—sin nt)(n)]

= —n*(a cos nt — b sin nt) = -n’x

10. (d)

11. (b) : Given, f(x) is continuous at x = 0.

4 -2
f0)=lim f(x)=lim ~2522 =X
X
— lim 4+x—2>< 4+x+2
x—0 x Va+x+2
= lim b = lim
x%Ox(\/4+x+2) x—>0x(\/4+x+2)
1

= lim

x—0 \/4+x +2 2+2 4

4— x2 4—x2

12. (c) : We have, f(x) = =

4x—x> x(2-x)2+x)

So, f(x) is discontinuous at x = 0, 2, -2.
13. (b): *.
lim f(0—h)=lim f(0+h)= f(0)
h—0 h—0

f(x) is continuous at x = 0.

= lim[(-h)* +2(-h)]= lim[ah+b] = b=0
h—0 h—0

Also, since f(x) is differentiable at x = 0.

L fOEW=FO) _ . [O0-h)-f0)
h—0 h h—0 —h
—_— 2 —_— —_—
= lim (ah+b)—0 ~lim [(=h)" +2(=h)]-0
h—0 h h—0 —h
(b=
= 1im 70 ime-n)
h—0 h h—0
= a=2
1—cosx 2sin = X
14. (a) : Let y=1} = 2 =tan(—)
14+ cosx 2 X 2
" d—yzi(tan(xu))—seczf i(—)
dx dx 2 dx\2
=sec2£ ! =lsec2 X
2 2
15. (c) : Let y = e sin(e”)
. dy d {esmx sm e )}
dx dx
sin x d . X . X d sin x
e dx(sme ) sm(e ) dx(e )
=% . cos (ex)'i(ex)+ sin(ex)-esmx . —(sinx)
dx X
=51 . cos (ex)-ex + sin(ex)-esmx - COS X

smx [e COS( x)+cosx-sin(ex):|
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1/3 T

16. (a) : f(x)=log|e (3 x) - f is not continuous at x = Y
3+x

Hence, assertion (A) is false and reason (R) is true.

= f(x)=loge* +- log( x) 20. (d): - lim f(x)zlim(x+l):2
3+x -

and [im f(x)—hmx =1

=x+ 3[10g(3—x)—10g(3+x)] et o1
1l — 7 52 = hm_f(x);tlim+f(x)
= f’(x)=1+—|: 1 — 1 ] = x2 x—1 x—1
313—x 3+x 9—x = fis not continuous at x = 1.
f()—7 lzgzé = fis not derivable at x = 1.
- 8 4 kx
msin~ Lx , x<0
17. (¢) : Wehave,yze : 21. We have, f(x) = |x|
Differentiating w.r.t. x, we get 3 ,x20
d i, d L k
& emsin™x L [sin ! x] LHL = lim f(x)=lim —x:—k
dx dx Xm0~ x—0 —
d -1 _ —
— _y — M X o m — my (1) R.H.L. = xll)rf:’)l f(x) }Cli)?[}) 3=3

Since, f(x) is continuous at x = 0.

2
SiI’lCC, (l_xZ)(Zy) = Ayz LH.L.=R.H.L. :f(O) = k=3 = k=-3
X

OR
o 1-x?) m* yz _ Ay2 (From ()] Given, f(x) is continuous at x = 3. e
2.2 (12—x ) 2 So, lim f(x)=f(3) = lim (x+3)"— —k
= my =Ay = A=m x—3 x—3 x—3
18. (d) : We have, x = ¢” (sin  + cos 6) — lim (x+3)° -6’ —k = lim (x+3+6)(x+3-6) —k
dx x—3 x—3 x—3 x—3
", d—e=ee (c:ose—sin@)+(sin9+c039)e9 = 34+3+6=k = k=12
0 . ‘ 0 22. To check the differentiability of f (x) = x|x| at x = 0.
=e (cos0-sinO+sinO +cosO)=2e" cosO f(O h) £0) —h|-h|-0
Also, y = €° (sin 0 - cos 0) Lf'(0)= h_)() }lg_—h = ;111_% h=0
g &y =Y (cosO+sinB) + (sin® — cos O)ee RF(0) = f(0+h)—f(0)
do h—> h
0 . . 0 .
=e¢ (cosO+sinO +sin O - cosB) =2e" sin O _ B
dy = limwzlimm:th:
J ( ) 5 0 in0 h—0 h h—0 h h—0
Now, -2 = a0/ _ ee "2~ tan6 Hence, L.H.D. = RH.D,, so f(x) = x|x| is differentiable
dx (dx) 2e” cosB at x = 0.
do OR
19. (d) : We know that for all We have, sinzy +cosxy=K
xe |:0’ n )u (n , n], 0<sinx<1 Differentiating w.r.t. x on both sides, we get
? ? 2si dy + (—si ) & +y|=
= [sinx]=0 .. lim[sinx]= SULYcos y dx TSI A X dx V)=
T
7y (- Product rule: (uv) = u'v + uv")
Also, f(§)=[3m ] 1 = lim f(x);tf( ) _, Yy __ ysinxy
2 2 x> dx sin2y—xsinxy

2
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n. T
Sin

z[d_y 4 4

T
dx](LZ)_ n . anz-1)

sin-—— —sin
2 4

23. Wehave,x=asecOandy=>btan 6
d—x:asecﬁtanﬂand 4 = bsec’ O
do do
dy
dy _de bsec* O b 1 cos6

Now, — _— . :
dx dx asecOtan® a cos® sin®
do
_ b 1
a sin©
b b1 b1
dx|g_m a sin a 3 a3
3 3 5

24. Let u = sin’x and v = ¢~

u
—=2sinxcosx and — =e“>**(—sin x)
dx dx
du du dx  2sinxcosx —-2cosx
Now, — =
dv dx dv COSX( Sln x) ecosx
25. Given, x =t + 1 and y = 2at
d d
= —x=2t and —y=2a
dt dt
dy a
dx t
d*y —a dt -
_, 4y_~a da _—a
dx*>  t* dx 23
dyl  _-a_-1
x| ., 2a° 24°

26. *.* f(x) is continuous at 7/2.

lim f(x)= lim f(x)=f(xn/2)

X—>T/2” x—m/2"
Now, lim f(x)= hm f(— —h)
X—>T/2”

.3 T
‘ 1—sin (2 h) - cos® I
= lim = lim —————
h—0 3COSZ(§-—I/1) h—0 3311'1 h

3 m(l—cosh)(1+coszh+cosh)
h—0  3(1—cosh)(1+cosh)
(1+coszh+cosh) 1+1+1 1

= lim -
h—0  3(1+cosh) 3(1+ 1) 2

and lim f(x)= hm f ( )

x—mu/2t

..(1) three steps right. However, you are never allowed to move the token out

q[l - sin(-’—t- + h):| a n
~ lim 2 Ao fim T2

h—0 - 2 0 4h?
[“‘2('2 +’“)]

.2 h
g . ™5 q.2 g
==x1li ==X—== d /2)=
4750 2 448anf(n)p
X 4
4
1 g 1 .
g 5—§—p:> p——andq 4 [From (i)]
OR
** f(x) is continuous at x = 0
hm f(x)=f(0)= lim f(x) ..(1)
x—0" x—>0
2X0+1
N ) O = = —
ow, f(0) -
hm f(x)—11mf(0+h)—11m2h+1 -
x—0" -

NUMBER MAZE

A NUMBER MAZE is an 5 x 5 grid of positive integers. A token starts in the
upper left corner, your goal is to move the token to the lower-right corner.
On each turn, you are allowed to move the token up, down, left or right;
the distance you may move the token is determined by the number on its
current square. For example, if the token is on a square labelled 3, then you
may move the token three steps up, three steps down, three steps left or

the edge of the board.

@A 5| 2] 4] s

3 1 3 2 *

Readers can send their responses at editor@mtg.in or post us with
complete address. Winners’ names with their valuable feedback will be
published in next issue.
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x=0 h—0 h—0 —h

 1—kh=J1+kh  J1—kh+1+kh
= lim X

h—0 —h J1—kh++1+kh
. (A-kh)-(+kh)
= lim

h—0 —h[\J1—kh ++/1+ kh]
= lim 2k —%—
h—>01-kh +y1+kh 2
From (i), we get k = -1

27. Atx=1, lim f(x)=lim x*=1

x—1 x—1

k

and lim f(x)=lim 2—-x=1

x— 1t x—1
Also, f(1)=2-1=1
o+ lim f(x)= lim+f(x)=f(x)

x—1 x—1
- flx) is continuous at x = 1

Now, LH.D.= lim L=/

5 x—1" x—1
oxT-1
= lim =lim(x+1)=2
-1 x—=1 x>l
- 2—-x)-1
RHD.= lim f)-f_ lim G-x)-1__
x—17 x—1 x=1 x—1
L.H.D. # R.H.D.
. flx) is not differentiable at x = 1.
OR
We have, cosy = xcos(a + y)
o oSy
cos(a+y)

Differentiating w.r.t. y on both sides, we get

d d
cos(a+y) y cosy |—cosy dy cos(a+y)
Y

dx
E - cos’ (a+y)
dx _ cos(a+ y)(—sin y)+cos ysin(a+ y)
E - cos® (a+y)
dx _cosysin(a+ y)—cos(a+ y)siny
d_)’ - cos®(a+ ¥)
_sinf(a+y)—y]  sina

cos> (a+y) cos? (a+y)
Q 3 cos?(a+ y)
dx sina
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x2 cos x x(In cos x)

2
28. We have, y=¢" “** + (cosx)"=e +e

. d—y=exzcosx di(x2 cosx)+e

" dx X

xIncosx i(xlncosx)
dx

2 i X .
= ¢* % (2x cos x — x° sin x) + e 0S¥ (ln COS X — sin x)
cos x

2
=~ cosx(zx COS X —x2 sin x) + (cos x)x (ln cosx —xtan X)

OR
Given, log(x* + y*)=2tan™" (Z)
X
Differentiating w.r.t. x on both sides, we get

21 2(2x+2yd—y)=2>< 12i(l)
x“+y dx 1+)} dx\ x

X2

2x 2y d 2x* (14 -1
= 52t . 2d_y: 2 z(__y+y(_2))
x“+y x“+y ax  x"+y x dx X

N d_y 2y B 2x _ 2x? —_y_l
dx x2+y2 x2+y2 x2+y2 2 ox

_ A2
2(y x)d_y: 2X (y+x) N

x2+y2 dx x2+)/2 X2

d_y_x+y

dx x—y

29. We have, ¥’ =™/
Taking log on both sides, we get
X

ylogx=x-y = ylogx+1)=x = y=
logx+1
Differentiating w.r.t. x on both sides, we get

1
d_y_(logx+1)-1—x(x) _logx+1-1  logx

dx (1+log x)?

(1+logx)2 (1+10gx)2
30. We have,x=acos0,y=>bsin0

dx
do
d_y_d_yX@_ bcosO b

=—asin0, —y:bcose

So, =——cot0
dx dO dx —asin© a
2
Now, d_y = —é (—cosecze) @
dx? a dx
= é cosec’0 (— l cosec 6) = — % cosec0
a a a

31. Here,x=a sec’0

dx 2 3
= %za&sec 0-secOtanO = 3a sec’0 tan O
and y = a tan’0

= dy =a-3tan> 0-sec’ 0
do



dy _dy/dd _ 3atan” Osec’ O _ tan®
dx dx/do 3a sec3 Otanb secO
On differentiating w.r.t. x, we get

=sin0

2
d_i/:cose-@: c<3)se :Lcos49-c0t9
dx dx 3gsec’Otan® 3a
2 4
ay —icos4*cotg—i- s 1
dtlg_m  3a 4 3a\\~
4
_ 11 b
3a 4 12a
32. " f(x) is continuous at x = 0.
lim f(x)=f(0)= lim f(x) ..(1)
x—0t x—0"
Now, f(0) = a

lim f(x)=%i£10f(0+h):lim Vh

+

x—0 h—0 }16_'_\/%_4
= lim JE "16+\/ﬁ

X

=0 16+ -4
:hm\m(““‘m”) im (1647 +4) =8

1
16+vh—42 >0

+4
+4

16++h

h—0

. . . 1—cos4(—h)
| =1 0-h)=lim —F——=
xi)nol— ) hlghf ( ) hli% (—h)?

OR

2 2
Wehave,y:tan_l[J1+x +\/1 X }xzsl

\/l+x2 —'\/l—x2
Putting x° = cos 0 = 0 = cos™" (x%), we get

y—tan_l V1+cos0 ++/1—cosO
Jl+cosO—Jl—cose

. 0
cos— +sin 1+ tan
= tan WW_—_—2 2 =tan 1
6 . 6
COS — —sin 1—tan
2 2 2

-1 n 0 n 0O T 1 5, 9
=tan” |tan| —+—||=—+—-=y=—+—cos (x7)
4 2 4 2 4 2

Differentiating w.r.t. x on both sides, we get
dy  1x2x —X

N RN

33. The given function is f (x) = |x - 1| + |x + 1|

—(x-1)—(x+1), x<-1 —2x, x<-1
={-(x-D4x+1,-1<x<1=42, -1<x<1
x—1+x+1 ,x>1 2x, x>1

Atx=1,
/A7) = lim JU=m=fO) _ 272,
h—0 —h h—0 —h
1+h)—f(1
f’(1+):1im I )=/
h—0 h
2(1+h)-2
= lim Lzlim %:2
h—0 h h—0 h
s )= (1)
= fis not differentiable at x = 1
Atx=-1, f’(-17)=lim SR =Y
h—0 —h
i 2EER=@) 2,
h—0 —-h h—0 —h
F1h) = lim ZEHRZSED o 222
h—0 h h—0 h

s (D) #f (-1

= fis not differentiable at x = -1.

OR
We have, y = sin(2 sin”'x)

= y=sin [sin_l (Zxﬂ )]

l: 2sin! x =sin~! 2x\}1— x2 j|
= y=2x\ll—x2 ..(1)

) —4x> +2
x 2 XL Gi)

2—r1_7+2 1-x° =

1—x
1= % (=8x) = (—dx® +2) x— 2X
_ 2

\Jl—xz

= y;=2x X

)’2 - 1 2
—X
—_ .o - 2—_—-
1-x*)W1-x° 1-x°

34. We have, x = sin t and y = sin pt

dy
d—x=costand Q:pcospt = d_y:ﬂ:pcospt
dat dt dx dx cost
dt

Differentiating w.r.t. x on both sides, we get
d*y 3 —p? sin pt cost + pcos ptsint " dt
dx*

cos2 t dx
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d*y B —p?sin pt cost + pcos pt sint

=
dx? cos’ t
N dzy__pzsinptcost+pcosptsint
dx? cos’ t cos’ t
2 2 xdy
_ 2
= dgz p2y+ dzx = cosztd—é}:—pzy+xd—y
dx® cos“t cos“t dx dx
2
= (l—sinzt)d—y:—p2y+x@
dx* dx
2
= (l—xz)d—y—xd—y+p2y=0
dx? dx

m+n

35. Given, x"y" = (x + y)
Taking log on both the sides, we get

log x™ + log y" = (m + n)log (x + y)

= mlogx+nlogy=(m+n)log(x+y)
Differentiating w.r.t. x on both sides, we get

m-l+n-l-ﬁz(m+n)- ! (1+d—y)
X y dx x+y dx
dy(n m+n) m+n m
= —=|—- = ——
dx\y x+y) x+y «x
dy (nx+ny—my—ny|_mx+nx—mx—my
dx y(x+y) x(x+y)
dy(nx—my |\ nx—-my  dy_y
dx\ y(x+y)) x(x+y) Codx «x
Again, differentiating w.r.t. x on both sides, we get
dy an
dy _“ax’ x(x) T
5 e 5 = 5 :0 . -—2*20
dx x x dx
36. (i) LHL= lim T(t)=20
t—30"
RHL= lim T(t)=30
t—30"
LH.L#RH.L

Limit does not exist.
(ii) Since limit at t = 30 does not exist. Therefore
function T(t) is not continuous at x = 30.

(iii)) LH.L.= lim T(t)=30
t—60"
RH.L= lim T(t)= lim (25+0.5(t —60))
t—60" t—60"

=25+05x0=25
= LHL#RHL
Limit does not exist
Hence, function is neither continuous nor differentiable.

D
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OR
For t > 60, we have
T(£) = 25 + 0.5 (£ - 60)
T'(t) =0.5= T'(70) = 0.5
37. (i)Since, the distance is x feet from the stronger
light, therefore the distance from the weaker light will

be 600 - x.
So, the combined light intensity from both lamp posts is
1000 N 125

X (600—x)*
1000 125

2 + 2
X (600 —x)
~2000 250

3 + 3
X (600 — x)
2000 250
(100)°  (600-100)°
_ 72000 250 _ -2 250
1000000  (500)> 1000 125000000
-1 1 -1000+1  —999

= + = =
500 500000 500000 500000
38. (i) LH.L. = lim H(x)=lim(—x*+4x+1)

given by

(ii) We have, I(x)=

= I'(x)=

. I’'(100) =

x—1" x>l
=-14+44+1=4
RHL.= lim H(x)=lmQ2x?-3x+1)=2-3+1=0
x—1" x—1
LHL #RHL.

Limit does not exist at x = 1.
(ii) Since, limit does not exist.
Function H(x) is not continuous at x = 1.

X =3xt+2x x(x2—3x+2)
(iii) lim =lim
x—1 x—1 x—1 x—1
—1)(x—2
= lim = )(x=2) = limx(x—-2)=11-2)=-1
x—1 x—1 x—1
3 5.2 _ _
S(x)=x 3x +2x=x(x 1(x 2)=x(x—2)
x—1 x—1
S(1) = -1
S(x) is continuous at x = 1.
OR
LHD.atx=1
. S1-h)-S@q) . (A-hd-h-2)+1
= lim = lim
h—0 —h h—0 —h
 (1-h)(-1-h+1 = —A-k)+1
= lim =lim ——
h—0 —h h—0 —h
4 _1+h2+1—1' =0
0 <h nso T ®®



Class XlI

Monthly test

his specially designed column enables students to self analyse their extent of understanding of specified chapters. Give yourself four marks for
correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness.

m Matrices and Determinants

Total Marks : 80 Time taken : 60 Min.

Only One Option Correct Type 2[ 1 3]
(c) (d) Undefined

cos® —sin® 0 71-1 4
1. IFA®) = |sin® cos® 0|, then A(6) will be a 6. The product of all the values of ¢, for which the
system of the equations (a - t)x + by + cz = 0,

0 0 0 bx+(c-t)y+az=0,cx+ay+ (b-t)z=0hasnon-
null matrix if and only if trivial solution, is
(@ 6=0Q2k+1)n/3,kel(b) 0=4k-1)n/3,kel a - —b a b ¢
(c) 6=Bk-1)n/4,k € I (d) None of these e b -
2. If Ais skew-symmetric matrix of order 2 and B, Care @) |- ¢ b) b c a
1 4 9 _4 -b —-a ¢ c a b
matrices and respectively, then
29 2 1 a ¢ b
A3BC + A5(B2C2) 4 A7(B3C3) b 4 A2 (B"C") is (¢ |b a c (d) None of these
(a) asymmetric matrix c b oa
(b) a skew-symmetric matrix One or More than One Option(s) Correct Type
() anidentity matrix  (d) None of these 7. Which of the following statements is (are) true?
3. Ifi=~"l,a= 1+4/5 and b = 1-+5 _then which (a) Every square matrix. can be expressed as the
sum of a symmetric and skew- symmetric
of the following is an idempotent matrix ? matrices in unique way.
(a0 i (v i (b) For a square matrix ‘A’ |Adj A| = |A|"~ ! where
(a) i —b (b) i g ‘n’ is the order of ‘A’

(c) If ‘A’ is a non singular square matrix, then

(a i (a b a1
@ | b} @ |, a] la7tl=r

(d) Two matrices ‘A’ and ‘B’ are said to be

4 IFA= (1 2 then A* — 543~ A2 _4A _ = conformable for multiplication in the same
) 3 4/ order iff the number of rows of A is equal to
@ 0 - b) 1 © A @ A+T number of columns of B.
a c +
1 3/2 8. Iftheequations x+y=1,(c+2)x+(c+4)y=6,
5. IfA= 172 1/2],thenI+A+A2+...oo= (c +2)*x + (c + 4)* y = 36 are consistent, then ¢ =
. (a) 1 (b) 2 (c) 3 (d) 4
() |:1 _3:| (b) 2 [ 1 _3:| 9. If the elements of a 2 x 2 matrix A are real positive
14 7(-1 4 and distinct such that det(A + AT)T =0, then
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) 3 4/ order iff the number of rows of A is equal to
@ 0 - b) 1 © A @ A+T number of columns of B.
a c +
1 3/2 8. Iftheequations x+y=1,(c+2)x+(c+4)y=6,
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(a) detA>0 (b) detA>0 Matrix Match Type
(c) det(A-ADH>0 (d) det(AAT) >0

—J2 sin® cos0 sin20 -1 1
U 16. If p(0)=| 1 cosO sin0 |,q(0)=[cos20 4 -3,
10. Ifthematrix A=|o [ —vy| is orthogonal, then 1 sin® —cosH > 7 5
o B v
i1 b) cet1/3 cos® sin® cosO sec’0 1 1
Ei; g;;l/\/g Ed; Z;Iﬁﬁ r(6)=|-sin® cosd sind 's(0)= cos® 0 cos® 0 cosec’?0
- B —cos0 —sinB cosH 29 29
11. Let A and B two 3 x 3 matrices of real numbers, ' 1 cos”H cot
where A is symmetric and B is skew symmetric. Jhen.match the following:
If(A+B)(A-B)=(A-B)(A+B)and(AB)T=(-1)*AB, Column-I __ Column-II
’Eh)en the poss(ige value(s) (of)k is/are @ (P) | p(0) (1) 1[0, 1]
a) 2 3 c) 5 6
0 2
12. If a, B, y are three real numbers and QD |4 @)][0.242]
1 cos(a.—PB) cos(o—7) (R) |r(0) (3)]1-2,2]
A=| cos(B—or) 1 cos(B—7) |, then (S) |s(8) (4) | [-v/5-2,4/5-2]
cos(y—a) cos(y—PB) 1 P Q R S
(a) A is symmetric (b) A is orthogonal (@) 1 2 3 4
(c) A isskew-symmetric (d) Al-A=0 (b) 2 4 3 1
13. If D, and D, are two 3 x 3 diagonal matrices, then (c) 3 1 2 3
(a) D;D, is a diagonal matrix (d) 4 3 ! 2

(b) Df + D; is a diagonal matrix Numerical Answer Type

(c) DD, =D,D,
(d) Dfisa diagonal matrix V n € N

3 4
17. If A= |:1 1:|, then det(A%0%) equals to

Comprehension Type 18. If (1 + ax + bx®)* = ag + a,x + ayx® + ... + agx®, where
Paragraph for Q. No. 14 and 15 a, b, ay, aj, ..., ag € R such that ay+ a; + a,# 0 and
2 1] ; ag a4 a4
- ~[a. i jth 5a
Let A |:1 0:| [alj] , where a;j is any element of i A=la, a, a|=0,then thevalueof ? s
row and j™ column of the matrix A. Then a4 4dp 9

14. The value of lim @V 19. Suppose a matrix A satisfies A* - 54 + 7] = 0.

—=1s
oo n 3b
n—e (V2 +1) If A° = aA + bI, then the value of a +7 +21 must

1 J2-1 V2 +1 2 +1 be
@ —= (b)) —= (o) (d)
0
22 2‘/3 2 2 20.Letay=r(C) b= (7-r)(C)and A, = (a’ J
) 22 . 0 b
15. The value of lim —==—is r
n—oo (+J2 +1)" 7 a 0 (a+b)
IfA= 2 A = , then the value of
(a) 1 (b) E () @ (d) V2+1 r=0 0 b
22 22 22 2 must be ) e
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