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SECTION·A MULTIPLE CHOICE QUESTIONS 

1. If n is the number of irrational terms in the 
1 1 60 

expansion of 34 +58 . then (n - 1) is divisible 

by 

(a) 26 (b) 7 (c) 8 (d) 30 

2. Let P be a plane Ix + my + nz = 0 containing the 

line, l-x=y + 4=z+2 If plane P divides the 
123 

line segment AB joining points A(- 3, - 6, 1) and 
B(2, 4, -3) in ratio k: 1, then the value of k is equal to 
(a) 1.5 (b) 4 (c) 3 (d) 2 

3. The locus of the midpoints of the chord of the circle, 
x2 + y' = 25 which is tangent to the hyperbola, 

2 2 
x_y=lis 
9 16 

(a) (x2 + y')2 - 9.0' - 16y2 = 0 

(b) (x' + y')2 - 9.0' + 144y' = 0 
(c) (.0' + y')2 - 16x' + 9y' = 0 
(d) (x' + y')2 - 9.0' + 16y' = 0 

. . 
I -I 

4. Let A = . . ' i = Fl. Then, the system oflinear 
- I I 

x 8 
equations A 8 - has 

y 64 
(a) A unique solution (b) No solution 
(c) Exactly two solutions 
(d) Infinitely many solutions 

5. The number of elements in the set {x E R: (lxl- 3) 
Ix + 41 = 6} is equal to 
(a) 1 (b) 4 (c) 3 (d) 2 

6. Let a complex number z, Izl '" 1, satiSfy 

log I 

Ji 

Iz 1+11 
-'...-'--:;-2 < 2. Then. the largest value of Izl is 
(lzl - 1) 

equalto __ 

(a) 5 (b) 7 (c) 8 (d) 6 
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Held on 
16th March, Morning Shift 

7. If for a > 0, the feet of perpendiculars from the points 
A (a, -2a, 3) and B(O, 4, 5) on the plane Ix + my + nz 

= 0 are points C(O, -a, -1) and D respectively, then 
the length of line segment CD is equal to 

(a) J3i (b) J55 (c).[4i (d) J66 
8. Which of the following Boolean expression is a 

tautology? 
(a) (p A q) A (p -'> q) 

(c) (p A q) v (p -'> q) 

(b) (pAq)-'> (p-'>q) 
(d) (p A q) v (p v q) 

9. If for x E 0, it , 10gIOsinx + 10glOCOSX = -1 and 
2 

10glO(sinx + cosx) = ~ (lOglO n - 1), n > 0, then the 
2 

value of n is equal to 
(a) 9 (b) 20 (c) 16 (d) 12 

10. The number of roots of the equation, 
. 2 ' 

(81)"" x + (81)'°'· x = 30 in the interval [0, it] is 
equal to 
(a) 4 (b) 3 (c) 8 (d) 2 

A A 

11. Let a vector ex i + 13 j be obtained by rotating the 

vector J3 i + J by an angle 45° about the origin in 
counterclockwise direction in the firstq uadran 1. Then 
the area of triangle having vertices (ex, 13), (0, 13) and 
(0,0) is equal to 

(a) 1 (b) 2J2 
1 

(c) J2 (d) ~ 
2 

12. A pack of cards has one card missing. Two cards are 
drawn randomly and are found to be spades. The 
probability that the missing card is not a spade, is 

(a) 39 
50 

(b) 52 
867 

3 
(c) -

4 
(d) 22 

425 

13. Let the position vectors of two points P and Q be 
1\11/\ 1\,,/\ • 

3i - j +2kand i +2j - 4k,respechvely. Let R and S 

be two points such that the direction ratios of lines 
PR and QS are (4, - 1, 2) and (- 2, 1, - 2), respectively. 



Let lines PR and QS intersect at T. If the vector Di 
is perpendicular to both PR and QS and the length 

of vector TA is J5 units, then the modulus of a 
position vector of A is 

(a) ..J227 (b) J17i (c) J5 (d) ..J482 

14. Let the functions f: R --7 Rand g: R --7 R be defined 
as 

f(x)= 
x+2. 

2 
X, 

x<O 
and g(x)= 

x>O 
x3

, x < 1 

3x-2 x>1 

Then, the number of points in R where (jog) (x) is 
NOT differentiable is equal to 

IS. 

(a) 3 (b) 0 (c) 2 (d) I 

k 6' 
Let Sk = "tan- I 

~ 22r+l + 32r+1 

Then lim Sk is equal to 
k-->~ 

(a) coC I ~ 
2 

( ) 
- I 3 

c tan -
2 

(b) 2: 
2 

16. If y = y(x) is the solution ofthe differential equation, 

dy . 
- +2ytanx=sInx,y 
dx 

2: = 0, then the maximum 
3 

value of the function y(x) over R is equal to 
(a) - 15/4 (b) 8 (c) 1/2 (d) 1/8 

17. Let [xl denote greatest integer less than or equal to 
3" 3 ' 

x. If for n EN, (l - x+x )" = Iajx! , then 

[3;] [3",-1] j =o 

L. a2j + 4 L.. a2j+1 is equal to 
j =o j =o 

(a) 2"-1 (b) 1 (c) n (d) 2 

18. The range of a E R for which the function 

x 
fix) = (4a - 3)(x + Iog.,5) + 2(a - 7) cot 

, , x 
sm 

2 
X:F- 2nn, n E N. has critical point, is 

4 
(a) (-3, I) (b) -3' 2 

(c) [I, =) (d) (- =, - 1] 

2 
, 

19. Consider three observations a, b, and c such that 
b = a + c. If the standard deviation of a + 2, b + 2, 
e + 2 is d, then which of the following is true? 
(a) b' = 3(a' + el + d2) (b) b' = a2 + el + 3d' 
(c) b' = 3(a' + el) - 9d' (d) b' = 3(a' + e') + 9d' 
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20. If the three normals drawn to the parabola, y' = 2x 
pass through the point (a, 0), a" 0, then 'a' must be 
greater than 
(a) -112 (b) I (c) -I (d) 112 

Attempt any 5 out of 10. 
x b - x 

21. If I, ae - cosx+ee 2 h 
1m . =,tena + b + c is 

equal to __ . 

22. Let f: R --7 R be a continuous function such that 
8 

fix) + fix + I) = 2, for all x E R. If h = J f(x)dx and 
3 0 

12 = J f(x)dx, then the value of II + 2I, is equal to 
- I 

-' 
x 

23 . If the normal to the curve y(x) = J (2t 2 -1St + lO)dt 
o 

at a point (a, b) is parallel to the line x + 3y = - 5, 
a> 1, then the value of la + 6bl is equal to . 

- 30 20 

24. Let P = 90 140 

120 60 

56 2 

112 andA= -I 

14 o 

7 oJ' 
-(J) I 

-(J) -(J) + I 

where -I+ifj dI b h'd' . (0 = , an 3 e tel entity matrIX 
2 

of order 3. If the determinant of the matrix (p-I AP 
- 13)' is a(J)2, then the value of a is equal to . 

25 . Let ABCD be a square of side of unit length. Let a 
circle CI centered at A with unit radius is drawn. 
Another circle C2 which touches C I and the lines 
AD and AB are tangent to it, is also drawn. Let a 
tangent line from the point C to the circle C2 meet 

the sideAB atE. IftheJength of EB is a +fj~, where 
a, ~ are integers, then a + ~ is equal to . 

26. The total number of 3 x 3 matrices A having entries 
from the set {O, 1,2, 3} such that the sum of all the 
diagonal entries of AAT is 9, is equal to . 

27. Let z and w be two complex number such that 
_ z + i .. 

w = zz -2z +2, = 1 and Re(w) has mlmmum 
z - 3; 

value. Then, the minimum value of n E N for which 
w n is real, is equal to . 

28. Consider an arithmetic series and a geometric 
series having four initial terms from the set Ill, 8, 
21, 16, 26, 32, 4}. If the last terms of these series 
are the maximum possible four digit numbers, then 
the number of common terms in these two series is 
equal to . 



29. Let f: (0,2) -4 R be defined as 

llX 
f(x) = log, 1+ tan 

4 
• 

. 2 1 2 
Then, hm _ f _ + f - + .... + f(1) is equal to 

n n 
• 

30. Let the curve y = y(x) be the solution of differential 

equation, dy = 2(x + 1). If the numerical value of 
dx 

area bounded by the curve y = y(x) and x-axis is 

4,fS, then the value of y(l) is equal to . 
3 

1. (a): We have, TN' = 60C, (3114)60-' (51/8)' 
= 60C, 3 (60 - , )/4 (5)'/8 

For rational terms, r should be a multiple of 8 and 
less than 60. 
So, r can be 0, 8, 16, ........ , 56 i.e., 8 values 
=> Number of irrational terms = 61 - 8 = 53 
=> n = 53 => n - 1 = 52, which is divisible by 26. 

2. (d): The given plane is Ix + my + nz = 0 ... (i) 
and line is 

x - I y - (- 4) z - (- 2) 
... (ii) 

- 1 2 3 

Now, plane (i) containing the line (ii), therefore 
-I + 2m + 3n = 0 ... (iii) and I - 4m - 2n = 0 ... (iv) 

I m 
Solving (iii) and (iv), we get -,.--=-::- - -=--=

-4 + 12 3-2 
=> l:m:n=8:1:2 
So, equation of plane is, 8x + Y + 2z = 0 

n 

4-2 

Now, let the plane divides the line joining A and B at 
point C in the ratio k : I. Then, 

Coordinates of C = 2k-3 4k-6 -3k+1 

k +l' k + 1 ' - k'--+- I-

which satisfies the equation of plane. 

2k-3 4k-6 -3k+l 
=> 8 + +2 =0 

k+ 1 k+ 1 k + 1 

=> 14k - 28 = 0 => k = 2 

3. (d): Let (h, k) be the mid-point on the chord of 
circle x' + y' = 25 with centre (0, 0). 
:. Equation of chord is 

hx + ky = h' + k' => ... ( i ) 

Now, (i) will be tangent to hyperbola x
2 
_l = 1 if 

9 16 

, 
h2 +k' -h ' 

= 9 --;- - (16) 
k k 

=> (h' + k' )' = 9h' - 16k' 

[Using (i)l 

:. Required locus is (x' + y' )' - 9x' + 16;' = 0 

x 
Now, AS 

y 

8 1 
=> 128 

64 -I 

- 1 

1 

x 

y 

1 1 
=> x- y= 16 .... (i) -x+ y=2: .... (ii) 

8 

64 

Thus, the system of linear equations has no solution 

5. (d): There are three cases arise: 
Case I : When x < - 4 => (- x - 3)( -x - 4) = 6 
=> xl + 7x + 12 = 6 => x' + 7x + 6 = 0 
=> (x + 6)(x + 1) => x = - 6 or-l 
But x < - 4 
:. x = -6 is the solution i.e.) one solution 
Case II : When - 4 < x < 0 
=> (- x - 3)(x + 4) = 6 => x' + 7x + 18 = 0 

.: D<O 
:. No solution 
Case III : When x > 0 
=> (x - 3)(x + 4) = 6 => x, + x - 18 = 0 

- 1 +.[i3 - 1+.[i3 
==> X= => 

2 
(.: x>O) 

2 

So, one solution. 
:. The elements in the given set is 2. 

6. (b): We have, 

log 1 

Ji 

Izl+ll 

(lzl-l)2 
<2 => 

Izl+ll 1 
-'(I-z '--I - 17)2 > .fi 

2 

=> 2(1z1 + 11) > (lzi - I)' => IzI' - 41z1 - 21 < 0 
=> (Izl - 7)(lzl + 3) < 0 
=> Izl < 7 (.: Izl can't be negative) 
:. Maximum value of Izl = 7 

MATHEMATICSTODAY I MAY'21 0 



7. (d): D.r.'s of line AC are 

< a - 0, - 2a + a, 3 + 1 > i.e., < a, - a, 4 > 
==> I:::: a, m :::: - a, n :::: 4 
Also, C lies on the given plane 
:. - am - n = 0 => a' = n => a' = 4 => a = 2 (.: a > 0) 
So, equation of plane is 

2x - 2y + 4z = 0 => x - y + 2z = 0 
Let D(x, y, z) be the foot of perpendicular from the 
point E(O, 4, 5). 
Then, D.r:s of ED are < 0 - x, 4 - y, 5 - z > 

= < - x, 4 - y, 5 - z > 
=> -X= 1,4-y=-1,5-z=2=>x=-I,y=5,z=3 
:. Coordinates of D = (-I, 5, 3) and that of 

C = (0, -2, -I) 

:. Length of CD = JI2 + 72 + 42 = J66 

8. (b) : (p 1\ q) --> (p --> q) = -(p 1\ q) v (- p v q) 

= (-p v -q) v (-p v q) = -p v (-q v q) = -p v t = t 
9. (d) : We have, 10gIO sinx + 10gIO cosx =-1 

=> 10glO (sinx·cosx) = - I sinx·cosx =~ ... (i) 
I 10 

Also, 10glO(sinx + cosx) = - (loglO n - I) 
2 I 

= - (loglO n - 10glO 10) 
2 
n 

=> 2loglO(sinx+cosx)=loglO -
10 

. 2 n => (SIllX+COSX) =-
10 

. n 2 n . . 
=> 1+2s111XCOSX= - => 1+ - = - (USlllg(l)) 

=> n = 12 
10 10 10 

. 2 , 
10. (a) : We have, 81 "0 x + 81'05 X = 30 

4 . 2 81 
=> 3 Sin X + =30 

34 sin2 x 
4 . 2 81 2 

Let 3 Sill x =1 => t+ -= 30 => t - 30t+81=0 
t 

==> t:::: 27 or t;;;; 3 ==> 34sin2 x = 33 or 34sin2 x = 31 

.2 3 .2 1 . +J3 +1 sm x= - or sm x= - =>smx=_ or_ -
4 4 2 2 

(:;11 II II A 
11. (d): Let OP=v3i+j andOQ=ai+~j 

:. IOPI=IOQI= J3+l =2 

In /J,OMQ, ~ = cos 15° 
2 

a . 
and - =smlSo 

2 
Area of (/J,OMQ) 

I 
= - OM x MQ 

2 

...(i) 

y 

M(O , ~) 

t 
p 

x' ;-::-::: 

MATHEMATICS TODAY J MAY '21 

--- P(j3,I) 
0" "--- x 

I 1 
= - a~=- (2cosI5°)(2sinI5°) [Using (i)] 
221 

= 2sin 15° cos 15° :::: sin 30° =_ 
2 

12. (a) : Let El be the event that missing card is a spade 
and E, be the event that missing card is not spade. 
Also, let A be the event of drawing two spades. 
:. Total probability = P(E1)·P(AIE1) + P(E,)·P(AIE,) 

13C 12C 39C 13C 1 
_..,."..:.1 X 2 + I X 2 _ _ 

S2
C1 

SI
C2 

S2
C1 

SI
C2 

17 

Now, required probability 

_ P(E2 )·P(AIE,) = 39 X17=39 

Total probability 850 50 

13. (b): Equation of line PR is 

x-3 y+1 z-2 0 ( ) 
----,- = = = 1\ say 

4 - I 2 
Equation of line QS is 
x-I y-2 z+4 
---,-- = = = ~ (say) 
-2 I -2 

Any point on line PR is (4)" + 3, -A -I, 2A + 2) and 
any point on line QS is (-2~ + I, ~ + 2, -2~ - 4). 
Since PR and QS intersect at T. 
:. 4)" + 3 = -2~ + I, - A - I = ~ + 2, 2A + 2 = -2~ - 4 
for some )", ~ E R 
On solving above equations, we get A = 2, ~ = -5 
:. Coordinates of Tare (11, -3, 6). 

Now, as TA is 1- to both PR and QS. 

• .. TA II PRxQS => TA = m(PR x QS) 
• • • 
i j k 

Note that PR x QS is parallel to 4 -I 2 

-2 I 

'" " " "" 
= i(2 - 2) - j( - 8 +4) + k(4 - 2) = 4j + 2k 

• • 
:. TA=m(4j+2k) 

Also, given that ITAI =,fs => l m(4]+2k~ =.,[s 

, , 5 I I 
=> m (16 + 4) = 5 => m = - = - => m = +-

20 4 2 
I . . 

:. TA=+- (4j+2k) 
2 I • • 

=> (P.Y. of A - P.y' of T) =±2 (4j+2k) 

"""1",, 
=> p.Y. of A =(lIi - 3j+6k)+- (4j+2k) 

2 
"''''' """ 

=lli-j+7k or lli -Sj+Sk 

Required modulus = J 121 + 1 + 49 = J17i units 

g(x)+2 , g(x)<O 
14. (d): We have, j(g(x)) = 2 

(g(x)) , g(x»O 



, x<o 

) O<x<l 

(3x - 2)2 , x>1 

Now, (fog)(x) is discontinuous at x ~ o. 
:. (jog)(x) is non-differentiable at x ~ o. 
For x ~ I, we have 

. j(g(1+ h» - j(g(I» 
RHD~hm 

IHO h 
. (3(1+h)-2)2_ 1 

~ hm ~6 
h...,O h 

j(g(l-h»- j(g(l» (l-h)6- 1 
LHD~ lim ~ lim =6 

h...,O - h h...,o-h 

=> RHD ~ LHD => j(g(x)) is differentiable at x ~ 1. 

6' k 
IS . (a) : We have, Sk = L tan- 1 

r=l 

k 
'" - 1 = £.. tan 
r=1 1+ (32, + I /22' + I) 

3' 
k 

= L tan- I 

r=1 

k 
= L tan- I 

r=1 

2,+1 

3,,+1 
- -
2 

3 
, 

3 
1+ - -

,2 , 2 

3" 
-
2 
,+1 

- 1 9 - 1 3 -I =tan - -tan - +tan 
4 2 

3 
3 - I 9 
- - tan -
2 4 

3 k+ I 

+ + t -1 _ tan-1 ... .... an 
2 

k+l 3 
- 1 - tan -

2 
S 

-1 3 
=> k=tan -

2 

3 k+1 -1 3 
- tan -

2 2 
N I· S I· -1 ow. 1m k = 1m tan 

k---?oo k~oo 

1t - 13 -13 
= -- tan - =cot -

2 2 2 
16. (d): The given differential equation is 

: +2y tanx=sinx, 

which is a linear differential equation 

IF f2tan xdx - logcos2x 2 
.". . .=e =e =sec x 

3 k 

2 

Now, required solution is 
• 

2 f smx f y·sec x= 2 dx= tanx ·secxdx=secx+c 
cos x 

==> y = cosx + C cos2x 

1t 
Now, Y _ =0 

3 

... (i) 

1t 2 1t 
cos_ +c cos _ =0 => c=-2 (using (i» 

3 3 

:. y=cosx-2cos2 x=-2 
1 

=> Ymax = 8 

17. (b): We have, 

1 2 
COSX --

4 

I 
+-

8 

( 1 3)" _ 0"" - x + x - aox + alx + a2A + ...... + a3nA 
Putting x ~ 1 in (i), we get 

... ( i) 

ao + al + az + ...... + a3n = 1 ... (ii) 
Also, putting x ~ -I in (i), we get 
ao - a] + a, + a3 + ...... + (-1)3"·a3" ~ 1 .... (ii) 
Now, adding and subtracting (ii) and (iii), we get 

=2 

... (iv) 

• 
• • 

j~O 

[3n-l] 
[3"/21 2 

L a2j+4 L a2j+1 = 1+4 xO 

=0 

... ( v) 

j~O j=o (Using (iv) and (v» 
~ 1 

18. (b): We have, 

j(x) ~ (4a - 3)(x + log,S) + 2(a - 7) cot ~ ·sin2 ~ 
2 2 

x x 
= (4a - 3)(x + log, S) + 2(a - 7)· cos- . sin-

2 2 
~ (4a - 3) (x + log,S) + (a - 7)sinx 
NOw,f(x) has critical points. 
:. j'(x) ~ 0 

3-4a 
=> (4a - 3) + (a - 7) cosx ~ 0 => cosx=---=

a-7 
Now, - I < cos x < 1 

3-4a 
(.: x * 2n1t => cosx * 1) 

3-4a 3-4a 
=> -1< <I => -->-1 and --< l 

a-7 a-7 a-7 
3a+4 Sa-lO 
-- <0 and --- >0 
a-7 a-7 

MATHEMATICSTODAY I MAY·" 



4 
~ aE -_,7 

3 
and aE(~,2) => aE 

4 
-_,2 

3 

19. (e) : As we know that, standard deviation i s 

independent of change of origin. 

:. S.D. of a, b, c is also d. 

, a' + b' + c' a + b + c ' 
=> d = -----;:--

3 3 

, 3(a' +b' +c')-(2b)' 
=> d = => b' = 3(a' + 2) - 9d2 

9 
20. (b): We have, j' = 2x 
Now, equation of normal to the parabola is 

m3 

y=mx-m-~ 

2 

3 2mx - 2m - m 
- -----,:---

2 
.: [t passes through (a, 0) 

:. 2ma - 2m - m3 = 0 
m3 + 2m(i - a) = 0 

aeX -bcosx+ce-x 

21. (4): We have, lim . =2 
x~o xsmx 

x' 
a I +x+ + ... -b 

2! 

x' 

... (i) 

••••••• 

•••••• +c I-x + --,--
=> 2 = lim _______ ~_:_. -'-0;-_-=2'----_-'--

x~o 2 sm x x . 
x , 

a+b+c , 
x +(a-c)x+(a-b+c)+ .... 

=> 2 = lim '-'----=2=-----"-___ -,,---_____ -------= 
X---?O x2 

For limit to exist, we have 
a+b+c 
---=2 =>a+b+c=4,a - c= 0 and a - b + c= 0 

2 

22. (16): We have, 

f(x) + f(x + 1) = 2 ... (i) 
Replacing x with x + 1, we get 

f(x+I)+f(x+2)=2 ... (ii) 
From (i) and (ii), we have f(x) = f(x + 2) 
=> fix) is periodic with period 2. 

Now, I] = I: f(x)dx = 41; f(x)dx 

and I , =f3 f(x)dx=2 r' f(x)dx => I I = 21, - ] Jo 
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:. I] =4 [I~f(x)dx+ I]' f(X)dX] 

= 4[I~f(x)dx+ I~f(x+ I)dx] 

=4 [J~f(X)dX+ I~(2- f(X))dX] [Using (ii)] 

= 4[J~f(x)dX+ I~2dx- I~ f(X)dx] = 8 

=> I] = 8 => I , = 4 

:. II + 21, = 8 + 8 = 16 

23. (406): We have, y(x) = I; (2t' - 1St + 10)dt 

=> y'(x) = 2X' - 15x + 10 .... (i) 
(Using Leibnitz rule ) 

- I 
Now, slope of normal at (a, b) = '(x) 

-I y (a,b) 

Let m1 - -,-------
2a' -15a+ 10 

Now, as normal is parallel to the line x + 3y = -5, 
- I 

having slope (m,) =_ , 
3 

:, ml = m, => 2a' - 15a + 10 = 3 
=> 2a' - 15a + 7 = 0 => (a - 7)(2a - 1) = 0 

I 
=> a=7 or a= - (Neglect) (': a>l) 

2 
. 2x3 15x' 

From (1) , y(x) = + lOx 
3 2 

which passes through (a, b) 

:, b = 2 (7)3 _ I S (7)' + 10(7) 
3 2 

-413 
=> b=--

6 

24. (36): We have, I(P-I AP - I3)'1 = Ip-I AP - I312 
=> aw' = Ip-l AP _ p- l PI' (.: 1 = p- l P) 

= Ip-I (AP - P)I ' = Ip-II' lAP - PI' 
I " 

= IP' I-1 IA - II' IPI ' -I P=---I' I A - I I I P I 
=> aw2 = IA - II' .. ,(i) 
Now, 

I 7 w' 
IA - II= - I -w- I I =- 6w (.: I+w+w' = 0) 

o -00 

=> IA - II ' = 36w2 => aw2 = 36w2 

=> a = 36 

25, (1) : We have, AR = I unit (given) 

(Using (i)) 

=> AT + TR = I ... (i) 



Let r be the radius of C,. 

InMMT, 

r 
AT= =.fir 

sin(rr/4) 

:. From (i), we have 

r.fi+r=1 

D 

=} r=.fi-l C, 

Now, AC =.fi (diagonal of square) 

1t/4 - 9 

=> RC = .fi - 1 = r => TC = TR + RC = r + r = 2r 
In !!'PCT, we have 

r r 1 
sin9= =-=- => 9=30° :. LECB = 15° 

TC 2r 2 

EB 
Now, tanI5°= => 2--./3 =a+-./3~ 

BC 
=> a = 2, ~ = - 1 :. a + ~ = 1 

26. (766) : 

Let A = a4 as a6 => AT = a, as a8 

a7 as a9 a3 a6 a9 

Sum of diagonal elements of AAT = 9 
~ ar + a} + aJ + a4 + a? + ag + a? + aj + a§ = 9 
.: All ai E {O, 1,2, 3) => aT E {O, 1,4,9) 
Case-I : aT = 9, then only one ai = 3 and rest will be zero. 
:. Number of matrices = 9C1 = 9 
Case II : a; = 4, aJ = 4, at = 1 and rest will be zero. 
:. Number of matrices = 9C,.7C1 = 252 
Case III : a; = 4 and five a/s = 1 and rest will be zero. 
:. Number of matrices = 9CI ·8CS = 504 
Case IV : aT = I V i 
:. Number of matrices = 1 
:. Total number of required matrices 

= 9 + 252 + 504 + 1 = 766 

z+i 
27. (4): We have, . = I => Iz + il = Iz - 3il 

z - 31 

:. Locus of z is the perpendicular bisector of the line 
segment joining (0, - 1) and (0, 3) 
:. Locus of z is y = 1. Let z = x + i, x E R 
=> w = (x + i) (x - i) - 2(x + i) + 2 

= (x' + 1 - 2x) - 2(i - 1) = [(x - 1)' + 2] - 2i 
Now, Re(w) is minimum => x - I = 0 => x = 1 

:. w = 2(1- i) =2.[i e- in14 => w" = (2.[i)n e-innl4 

:. Least value of n, for which w" is real = 4 

28. (3): Possible AP is 11, 16, 21, 26 ....... with possible 
last term = 9996 
Also, possible G.P. is 4, 8, 16, 32, ........ with possible 
last term = 8192 
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Now, for common terms, we have 
General term of A.P. = General term of G.P. 
=> 11 + (n - 1)5 = 4(2" - I) => 5n + 6 = 2" + I 

2'1+1 _ 6 
=> n=_-,:-_ 

5 
This is only possible when, unit digit of 2n+1 is 6. 
i.e., for n = 3, 7, 11. So, only 3 common terms exist. 

29. (1) : Clearly, 

.211 r .211 1[r 
hm - 'Lf - = hm - 'Llog, l+tan -:-
n~oo n r= 1 n n~oo n r=l 4n 

rr 
l+tan- x dx 

4 

rr 4dt 
Put - x=t => dx=-

4 rr 

8 Snl4 :. 1= - 10g,(J+tant)dt 
rr ° 
8 Jnl4 => 1=- log, 
rr ° 

rr 
I + tan - -t 

4 

8 Jnl4 => 1 = - log, 
rr ° 

1- tant 
I + -;--:---: 

1 + tant 

81n'4 2 = - log, dt 
rrO l+tant 

dt 

dt 

... (i) 

81n'4 8 Snl4 => 1= - log,2dt- - log,(l+tant)dt .... (ii) 
rr o rro 

Adding (i) and (ii), we get 

8 Snl4 8 rr 21 =- log, 2dt =--
rro rr4 

(.: loga a = 1, where a > 0 and a ;t1) 
=> 1 =1 

30. (2): We have, dy =2(x+l) => y = (x + I )' + c 
dx 

Point of intersection with x-axis - 1 + J - c = - 1 + m, 

where m= J c or c = _m2 

Now, area bounded by the curve and x-axis 

-I+m 2,j8 -l+m 

=2 J «x+l)'+c)d => 3 = 
-I 

(x + 1)3 
---::-+cx 

3 - I 

3 2 -l+m 
(x +1) - 3m x 

-
3 3 - I 

412 = [m3 
- 3m'(-l+ m)]- [0 + 3m'j 

=> W = m' + 3m' - 3m3 
- 3m' j 

=> 2m3 =+W =} m=+12 =>c=-2 
Thus, y = (x + 1)' - 2 => y(1) = 2 
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Strate and tips to 
crack JEE Advanc in 
first Attempt with top 
100 A.I.R. 
JEE Advanced is not only an exam but a wish for 
lakhs of aspirants who dream to enter t he Golden 
Gates of IITs, the top most Engineering Institutes of 
the country. It is believed to be one of the toughest 
examinations in the world at higher secondary level. 
But with right strategy and guidance even a mediocre 
& hardworking student can crack the exam with 
ease. Let's discuss the complete strategy & tips 
which will help you outshine in this exam. 

First step is to choose the right mentors. Research, 
try them yourself through demo classes and then 
choose your mentors independently. Once chosen 
stick with them till end. Interact with t hem regularly, 
share your problems and find effective soLutions. 

Second step is to make a good time table. A 
disciplined preparation is much more fruitful than 
an undisciplined one. Prepare a time table such that 
you can follow it around 90%. The remaining 10% 
portio n will give you the necessary push to work 
harder the next day. Start with 6 hrs daily and move 
up to 10-14 hrs depending on your capacity. Ensure 
that you give equal time to Physics, Chemistry and 
Mathematics. An imbalanced time distribution will 
cost you dearly in the long run. It is important that 
all the three subjects are more or less equally s trong. 

Books and Study Material play an equally important 
role in your preparation. Consult with your chosen 
mentors as they will be in the best position to help 
you choose the best books and study materia ls 
for you. 

Making clean , colourful & detailed notes is another 
aspect which you should never ignore. Use 3 pens 
of different colours along with highlighters to make 
crystal clear notes . Note down all the important 
points being discussed in the classes by your mentors 
very carefully. 

A key aspect of success for any competitive exam 
is Revision . A well spaced and timely revision can 
boost your rank by thousands. Don't forget to revise 

Vineet Loomba 
IITian I Mentor to 100%iler 

In both Feb & March Attempts of 
JEE Main 2021 

the chapters which you have already covered before 
jumping onto new chapters. Keep Sundays exclusively 
for revision. Formula sheets, fLash cards or Mind 
Maps are a good source of fast revision many a 
times duri ng the day. 

JEE preparation makes students to sit for long hours 
during the day. Ensure that you take breaks of 10-15 
minutes at regular intervals and stretch your body. 
Go for a 20-minute brisk walk during morning and 
evening hours' daily. Include fruits and juices in your 
diet along with soaked almonds. 

Stay away from the electrons (Negative people) in 
your friend circle. Be a Proton, work positively and 
enjoy this journey. Your actions in this journey are 
going to be life long memories, make sure they are 
the happy ones. 

Vineet Loomba 

tiTian I Mentor to 100%iler in both Feb & March 
attempts of JEE Main 2021 . 

Being a Civil Engineering Graduate from liT Roorkee, 
Vineet Loomba Sir gave up a promising career in 
Civil Engineering to help students prepare for li T 
JEE. His experience of more than a decade and his 
belief in systematic and planned preparation has 
helped numerous students to achieve their dreams. 
His friendly approach and unconventional teaching 
style has made him popular amongst students. 
Students love him and he Loves his students. He is 
currently No.1 Educator at Unacademy and through 
this platform, he is impacting the lives of thousands 
of learners on daily basis. 



MOCK TEST PAPER 
Exam Dates 
24th to 2Sth 

May 2021 

Chapters covered: Mathematical Induction, Binomial Theorem, Sequences and Series, Conic Sections, 
Statistics, Probability, Functions, limits, Continuity, Differentiability and Co-ordinate Geometry-3D. 

SECTION-A MULTIPLE CHOICE QUESTIONS 

12 23 34 
- '- - ' - - ' -

1. 22+22 22 

1
3 13 +23 + 3 3 3 + ...... upto n terms = 

I +2 +3 

(a) n-I (b) n (c) n+1 (d) n+1 
n n+1 n + 2 n 

2. For all n E N, cose cos2e cos4e ... cos2" - Ie equals to 

(a) 
sin 2" e 

(b) 
sin2n e 

2n sin e sine 

cos2ne cos2"e 
( c) 

2" cos2e 
(d) 

2" sin e 

3. If 49" + 16n + A is divisible by 64 for all n E N, then 

the least negative integral value of A is 

(a) - 2 (b) - I (c) - 3 (d) - 4 

4. Let P(Il) : n' + n + I is an even integer. If P(k) is 

assumed true => P(k + I) is true. Therefore, Pen) is 
(a) true for n > I (b) true for all n EN 

(c) trueforl1>2 (d) none of these 

5. If - It < x < It , and the sum to infinite terms of the 
2 2 

• senes 
2 .24 .4. 

cosx+ - cosxsm x+- cosxsm X+ .... IS 

finite, then 
3 9 

It It It It 
(a) x E (b) x E - - ,- - - -

2'2 3 3 

It It 
(c) X E - - - (d) none of these 

6. If a, x, b are in A.P., a, y, b are in G.P. and a, z, bare 

in H.P. such that x = 9z and a > 0, b > 0, then 

(a) Iyl = 3z and x = 31yl (b) y = 21z1 and Ixl = 3y 
(c) 2y=x + z (d) none of these 
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7. If (a', a - 2) be a point interiorto the region of the 

parabola y' = 2x bounded by the chord joining the 

points (2, 2) and (8, -4), then the set of all possible 

values of a, is 

8. 

(a) (-2, fi ) 

(c) (-2,2ji) 

(b) (-3,2) 

(d) (- 2+ 2ji, 2) 

2 2 
If el is the eccentricity of the ellipse x + y = I 

16 25 
and e2 be the eccentricity of the hyperbola passing 

through the focus of the ellipse such that ele, = I, 
then equation of the hyperbola is 

2 i 
(b) x _ =-1 

16 9 

x
2 i 

(c) - = I (d) none of these 
9 25 

2 2 
9. PQ is a double ordinate ofthe hyperbola x - y = I 

a2 b2 

such that OPQ is an equilateral triangle, a being the 

centre of the hyperbola, then the eccentricity e of 

the hyperbola satisfies 

2 
(a) 1< e < J3 

J3 (c) e=-'-
2 

9x 

10. If f(x) = , then 
9

x 
+9 

I 2 

2 
(b) e= -!3 

2 
(d) e> -!3 

f + f + f 
3 

2019 
+ ... + 

4037 

2019 2019 2019 

(a) 1009 (b) 4037 (c) 2018 
2 

(d) 2019 



ll . The probability that sin-ICsinx) + cos- ICcosy) is an 
integer x. y E {I. 2. 3. 4}. is 

Ca) 1 (b) 2. 
16 16 

15 
Cc) 

16 
(d) none of these. 

12. Let the probability P" that a family has exactly n 
children beap"when n> 1 andPo= 1-apO + p+ p2 + ... ). 
Suppose that all sex distributions of n children have 
the same probability. If k > 1. then the probability 
that a family contains exactly k boys is 

k 
Ca) 20. Cb) p 

C2- pl+! C2- pl+l 
2a·p 

Cc) 
C2 - pl+l 

Cd) none of these 

13. The mean and median of 100 items are 50 and 52 
respectively. The value of largest item is 100. It was 
later found that it is 110 and not 100. The true mean 
and median are 
Ca) 50.10.51.5 

(c) 50.51.5 

Cb) 50.10. 52 

(d) none of these 

14. The points AC5. - 1. I). B(7. - 4. 7). CO. - 6. 10) and 
D( - 1. -3. 4) are the vertices of a 

(a) trapezium (b) rectangle 

Cc) rhombus Cd) square 

15. Letfix) = min{l. cosx. 1 - sinx}. - 11 < x <11. Then. 
fCx) is 
Ca) not continuous at x = 1112 
Cb) continuous but not differentiable at x = 0 

(c) neither continuous nor differentiable at x = 11/2 
(d) none of these 

16. Let f be a differentiable function satisfying the 
condition: 

x fCx) 
f - = forallx.YER(y;cO)andf(y);cO 

y fey) 

If 1'(1) = 2. then1'Cx) is equal to 

(a) 2f(x) (b) f(x) (c) 2xfix) (d) 2f(x) 
x x 

17. Let a functionf(x) defined on [3. 6] be given by 

loge[x] .3<x<5 

fCx)= [loge xl .5<x<6 

ThenfCx) is 
(a) continuous and differentiable on [3. 6] 
Cb) continuous on [3. 6) but not differentiable at 

x = 4. 5 

(c) differentiable on [3. 6) but not continuous at 
x = 4. 5 

Cd) none of these 

dxl+lxl_ 2 
18. If f(x) = x • then lim fCx). is 

[x]+ Ixl x .... o 

Ca) -1 Cb) 0 
(c) 1 (d) non-existent 

19. The value of lim 
1+Ix3 1 
Cc) 0 

x-t-oo 

(a) 1 (b) -I 

20. If f(x) = 

sin{cosx) 11 
1----'. x;c-

11 2 
x--

2 
11 

I, x= -
2 

• 
IS 

Cd) = 

where {-} represents the fractional part function. 
then fix) is 

Ca) continuous at x = 1112 

(b) lim f(x) exists. butfCx) is not continuous at 
x-trt!2 

X = 11/2 

Cc) lim fCx) does not exists 
x-trt/2 

(d) lim f(x) = 1 
x-trt/2 

SECTION-B NUMERICAL VALUE TYPE 
Attempt any 5 out of 10. 

21. If the coefficients of x and x' in the expansion of 

(1 + x)'" (1 - x)" • m. n E N are 3 and -6 respectively. 
then value of m is . 

22. The coefficients of three consecutive terms of 
(1 + x)n+ 5 are in the ratio 5: 10: 14. Then value of 
n equals ___ . 

23. Let 51' 52' .... be squares such that for each n > 1 the 

length of side of 5" equals the length of diagonal of 

5" + j' If the length of side of 51 is 10 cm. then find 
the least value of n for which the area of 5" less than 

1 sq. cm. 

24. The area (in sq. units) of the quadrilateral formed 
by the tangents at the end-points of latusrectum of 

x
2 l - + = 1 is equal to ___ . 

9 5 
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25. Letfbe a real valued function satisfyingf(x + y) = 
j(x)j(y) for all x,yE R such thatj(l) = 2. If 

'I 

L f(a + k) = 16(2" - 1), then a = __ . 
k =: l 

26. Let f(x) be a polynomial satisfying 

f( ) f '(x) 
(f(a)/ + (j'(a))2 =0. Then, lim ,x 

x- ,,1. f (x) f(x) 
-
--" 

(where [. J denotes the greatest integer function) 

27. The first of the two samples has 100 items with mean 
15 and standard deviation 3. If the whole group has 
250 items with mean 15.6 and standard deviation 

,,113.44, then the standard deviation of the second 
• group IS . 

28. The graph of the function y = j(x) has a unique 
tangent at the point (a , 0) through which the graph 

log (1+6f(x)) . 
passes. Then lim e IS ___ . 

x ..... a 3f(x) 

29. In a MBC, the mid-point of the sides AB, BC and 
CA are respectively (I, 0, 0), (0, m, 0) and (0, 0, n). 

AB2+Bc2+CA2 
Then --';--7"--,,- - • 

/2 +m2 +n2 ---

30. An aeroplane flies around a square, the sides of 
which measure 100 miles each. The aeroplane 
covers at a speed of 100 mph the first side, at 200 
mph the second side, at 300 mph the third side and 
400 mph the fourth side. The average speed of the 
aeroplane around the square is mph. 

SOLUTIONS 

n(n+l) I I I 
1. (b): We have, Tn= -- - --, 

4Ln3 n(n+l) n n+1 

I I I I I I 
:. Tl = --- , T2 = - - - , ..... , Tn = - - --=-; 

I 2 2 3 n n + 1 
Adding above equations, we get 

I n 
Sn =Tl +T2 + ..... +Tn =1 - = --:-

n+1 n+1 
• /1_1 _ sin 2t1 e 

2. (a). Let pen) = cosS cos2S ..... cos2 S ----
2" . S 

sin 28 . . sm 
P(I) = cos S = = cos S, whIch IS true 

2 sinS 

P(n+ I) = (cosS cos2S cos2' S ..... cos2" - IS) X cos 2"S 

sin211e n sin2·2 f1 e 
- xcos2 S=----

2" sinS 2·2" sinS 

:. By P.M.!., Pen) is true for alln E N. 
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. 2"+ 'S sm 

2/ + 1 . S sm 

3. (b): For n = I, we have 

49" + 16n + A = 49 + 16 + A = 65 + A = 64 + (A + I) 
This is divisible by 64 irA = -I. 
For n = 2, we have 
49" + 16n + A = 492 + 16 x 2 + A = 2433 + A 

= 64 x 38 + (A + 1) 
This is divisible by 64 irA = - 1. Hence, A = - I 

4. (d): Given, pen) : ,, 2 + n + I is an even integer. 

For n = I, P(l) = 3, which is not an even integer. 
:. P(I) is not true. 

Also, ,,2 + " + 1 = n(n + 1) + I is always an odd integer. 
(principle of induction is not applicable) 

5. (b): The given infinite series is 

2 .24 . 4 
cosx+- cosxsm x+- cosxsm x+ ... 

3 9 
The above series in an infinite G.P. with common ratio 

2 . 2 - sm x. 
3 

The sum of the series will exist when 2 sin2 

Clearly, ~ sin2 

3 

3 
<1. 

Therefore, the sum of the series exists and given by 

cosx 3cosx 
S = I 2 . 2 - "2-+- c-o-s-::2'--x 

- - sm x 
3 1t 1t 

As, cosx and 2 + cos2x are finite for - _ < x <_ . 
2 2 

1t 1t 
So, sum of the given series is finite for x E -'2 ''2 . 

6. (a): Since, a, x, b are in A.P. ; a, y, b are in G.P. and 

a, z, b are in H.P. , we have x, y, z as A.M., G.M. and 

H.M. of a and b respectively. Also A.M., G.M. and H.M. 

are in G.P. 
:. y' = xz => y' = 91 [ ... x = 9zJ 

=> y=3z => ~=3z [.: y>O:. lyl=yJ 

Again, y' = xz and x = 9z 
2 

=> i=x => 9i=x2 
9 

=> 3y = x => 31yl = x [ ... y > 0 :. IYI = yJ 

7. (d): Given that pea' , a - 2) lies inside the parabola, 

y 

X' r /,..-7(a",2.:::a,..-...:2",) __ _ 
----:o:-T (4, 0) X 

(8, - 4) 

Y' x+y- 4 =O 



:. (a - 2) ' - 2 x a' < 0 => a' - 4a + 4 - 2a' < 0 
=> _a' - 4a + 4 < 0 => a' + 4a -4 > 0 

=> (a+2)2 _ (2jii>0 

=> a+2<-2ji or a+2>2ji ... (i) 

Since point pea', a - 2) and origin 0(0, 0) are on the 
same side of the chord joining (2, 2) and (S, -4). 
:. (0 + 0 - 4)(a' + a - 2 - 4) > 0 
=> a' + a - 6 < 0 => (a + 3)(a - 2) < 0 
=> -3 < a < 2 ... (ii) 
Also, -4 < a - 2 < 2 and 0 < a' < S 

=> -2<a<2ji ... (iii) 

From (i), (ii), and (iii), we get that a E (-2 + 2ji, 2). 

2 '2 
• 

2 2 J31 1 
lies on the hyperbola x - y = 1 . 

a2 b2 
Point P ,-

2 2 

y 

P( f3112, 1!2) 

1/2 
c-----.,-, -----", -+. 

X' o 1/2 
Q 

• .. 

Y' 

=> (3e2 - 4)12 = 4a2 (e' -I) => 1 = 2a 

Since, 1 is real and e > I 

2 2 4 2 
:. 3e - 4>0 => e >- => e> r;: ' 

3 ,,3 
9x 

10. (b): Wehave I(x)=--
9x +9 

92- x 

:. 1(2 - x)= -;;--
92- x +9 

x 
• • • 

9X 92- x 9x 9 
So, f(x)+ f(Z -x) = + = + =1 

9x +9 92- x +9 9x +9 9x +9 
=> fix) + 1(2 - x) = I 

I 
:. 1 2019 

I 
- 1 2019 

2 
+ 1 2019 

4037 
+1 

2019 

3 
+ 1 2019 

2 
+ 1 2019 

4037 
+ ... + 1 -=-;; 

2019 

4036 
+/=:-:: 

2019 
+ ... 

+ 1 20lS + 1 2020 
2019 2019 

+ 1 2019 
2019 

{ } 
I 4037 

= 1+1+ ... +1(20IS times) + 1(1)=20IS+- = ----;::-
2 2 

11. (b): Clearly x should lie in and y in 
It It 

- - ,-
2 2 

[0, It] in order to get 
sin-\sinx) + cos- 1(cosy) . 

the integer value of 

=> x = I and y = I, 2, 3 
3 

:. Required probability = - . 
16 

12. (d): We are given that Pn = ap" . n > I 
and Po = I-ap(l+ p+ p' + ...... ). 
Now let us define the events in the following way: 
Ej = There are j children in the family. j = O. I . 2 ..... n 
A = There are exactly k boys in the family 

• 

We have. P(E) = Pj = ap!; j = 0.1. 2 ....... n 

1C
k and P(AIEj ) = ., j>k 

21 

Now. A= U (AnEj ) => P(A)=P 
j=k 

:. P(A) = I P(AnE)= I P(Ej)P(AIEj ) 
j=k j=k 

• 

~ 1C 
= I apj k 

j =k 2! 

~ p 
=a I -

j=k 2 

k+ r k 00 r 
p = a J!. I k+r C p 
2 2 r = O r 2 

13. (b): Here n = 100, mean = 50. median = 52 

liDO 100 
:. x=- I x;=50 => Ix;=5000 

n ;= 1 i=1 
100 

Now. correct I x; =5000-100+110=5010 

;=1 I 100 SOlO 
:. Correct mean = I x; = = 50.10 

100 ;=1 100 
As median is positional average therefore it will remain 
same. 
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14. (c) : It can easily be seen that AB = BC = CD = DA 
= 7. So, ABCD is a rhombus or square. 

Also, AC = J 122 ; BD = J74 
0: Diagonals are not equal 
:. ABCD is a rhombus. 

15. (b): Given thatj(x) = min{l, cosx, I - sinx}, 
- n<x<n 

=> f(x)= 

1t 
COSX ,--<x< O 

2 
. 1t 

l - smx ,O<x< -
2 

1t 
cosx ,-< x<1t 

2 

Now lim f(x) = lim cos x = I 
x->o -

=> 1'(x) = f(x) lim 
h->O 

=> 1'(x) = f(x) lim 
h->O 

=> 1'(x) = f(x) lim 
h->O 

h 

/ x+h' 
f - I 

x 

h 

h 
f 1+ - - f(l) 

x 

h 
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, 
x f(x) 
- -
y / fey) 

[.: f(I)=IJ 

=> 1'(x) = f(x) lim 
x h-tO 

h 
f 1+_ - f(1) 

x 
h 
-
x 

=> 1'(x) = f(x) 1'(1)= 2f(x) [.: 1'(1) = 2] 
x x 

loge 3 , 3 < X < 4 

17. (d): We have, f(x) = loge 4 , 4 <x < 5 

loge x , 5 < X < 6 

Clearly,j(x) continuous and differentiable on 
[3,4) U (4, 5) U (5, 6) 

At X = 4, we have 

lim f(x)=loge3and lim f(x)=loge4 
x-t4~ x-t4+ 

• • 
• lim f(x) '" lim f(x) 

x--?4~ x-t4+ 

Thus, j(x) is neither continuous nor differentiable at x 
= 4. 
Atx= 5, we have 

lim f(x) = loge 4 and lim f(x) = loge 5 
x-tS- x-tS+ 

:. lim f(x) '" lim f(x) 
x-tS- x-tS+ 

So,f(x) is neither continuous nor differentiable at x = 5. 

-l-x e -2 
18. (d): We have, lim f(x) = lim x-.,--

x-tO- x-tO- -1- x 

[.: [x] = - I and Ixl = -x when - I < x < 0] 
-1 e -2 

=> lim f(x)= lim Ox = 0 
x-tO- x-tO- -1 

/ X 
e -2 

and, lim f(x) = lim x 
x-tO+ x-tO+ X 

[.: [x] = 0 and Ixl = x when 0 < x < I] 

=> lim f(x)= lim eX -2= 1-2=-1 
x -tO+ x-tO+ 

:. lim f(x) does not exist. 
x->o 

4. I 2 
X sm +x 

19. (b): We have, lim 
x->~ 

__ ~x+-_ 
I+Ix3 1 

4. I 2 h sm - - +h 
h 

= lim --~+--, whereh =-x 
1+ l-h3

1 



_ h4 sin 
/1 

+h2 -

= lim 
h 

h-->~ l+h3 

h
. 1 1 - sm _ +~ 

= lim h h = -1+0=_1 
h-->~ 1 0+1 _ +1 

h3 

20. (b): We have, 

1t 
lim f(x)= lim f - -h 

• sm 
1t 

cos _ -h 
2 

n- h-->O 2 
= lim _--'--_.,---_ __'_ 

h-->O -h 
x-->_ 

2 

I
· sin{sinh} I· sin(sinh) sinh 

= 1m :=- 1m x =-1 
h-->O - h h-->O sin h h 

/ 1t 
/ , sin cos - +h 

and lim f(x) = lim f 1t + h = lim ,
2 

~n+ h-->O , 2 , h-->O 1t+h_1t 
x~2 2 2 

I
· sin{-sinh} I. sin(sinh) sinh 

=lm =-lm X =-1 
h-->O h h-->O sinh h 

So, lim f(x) = lim f(x) '" f 1t 
1t- n+ 2 

x~_ x-?_ 
2 2 

Therefore, lim f(x) exists butflx) is not continuous 
at x = 1t/2. x-->n/2 

21. (12): We have, {l + x)m (1 - x)" 

( me mC mC 2 mC m) ("e "c = 0 + lX+ 2X + ... + mX X 0 - IX 

+"C2X
2 + ... +(_ 1)" "C"x") 

=(mCO "CO)_(mCO "C1 - "Co mC1)x+(mCO "C2 

"C mC mC"C) 2 + 0 2 - I I X + ... 
Now, according to problem, we have 

_(mC "C -"C mC) - 3 o 1 0 1-

Also (me "r. +"e mC - mC "C )--6 , O~ 02 1 I-

=> m - n = 3 and n(n - 1) + m(m - 1) - 2mn = -12 
=> m - n = 3 and (m - n)2 - (m + n) = - 12 

=> m - n = 3 ... (i) 
andm+n = 21 ... (ii) 
Solving (i) and (ii), we get m = 12, n = 9. 

22. (6) : Let the three consecutive terms in the 
expansion be rlh, (r + 1)th, (r + 2)lh 

Giventhat "+SC ."+SC ."+Se =5·10 · 14 , r- l . r . r+l . . 

=> 
"+SC 10 "+SC 14 

=..--::...:r_ = _ and r+1 = _ 
"+SC 5 "+SC 10 

r- l r 

=> n+5-r+l =2 and n+5-r = 7 
r r+l 5 

=> n - 3r + 6 = 0 
and 5n - 12r+ 18 = 0 
Solving (i) and (ii), we get, n = 6, r = 4. 

... (i) 
... (ii) 

23. (8): Length of a side of S" = Length of a diagonal of 

Sn + I 

=> Length of a side of S" = J2 (Length of a side of S" + I) 

Length of a side of S"+1 1 
=> = for all n > 1 

Length of side of S" J2 
==> Sides of 51.52> ... , 5

'1 
forms a G,P. with common ratio 

1 J2 and first term 10. 
" - i 

10 / 1 
:. Length of the side of S" = 10 

,J2 

Now, area of S" = (side)2 = 
10 

2 

- -2""( ""'IIT)I"'2 

100 

For area of Sn < 1 => 

=> n-l>7 => n>8. 

2("- l j/2 
= ---c-;-

2" 1 

100 < 1 => 2n- 1 > 100 
2"- 1 

2 2 
24. (27): The equation of the ellipse is x + Y = 1 

9 5 
5 2 

:. Eccentricity (e) = 1-- = - . 
9 3 

The coordinates of the end-points of latusrectum are 
5 ' 5;' 5 5 

L 2,- . Lf 2, -- . M - 2,- , M' - 2, -- . 
3 , 3 , 3 3 

The equations of tangents at these points are 

- 2 
2x + 3y - 9 = 0 => y = x + 3 ... (i) 

3 

2x - 3y - 9 = 0 => 2 
y= - x - 3 

3 

- 2x + 3y - 9 = 0 => 2 y=- x+3 
3 

2x + 3y + 9 = 0 => 
- 2 y = x - 3 
3 

... (ii) 

... (iii) 

... (iv) 

Clearly, the above tangents form a parallelogram whose 
area is given by 

.: Areaofllgm = (c1- c2)(d1-d2) 
(m i -m2) 

(3+3) x (-3-3) 6x6 . 
:. A= = =27sq.umts. 

2 2 4/3 
- - - -

3 3 
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25. (3) : Wehave, j(x)=[j(l)t =Zx forallxER. 

[If j: R --> R is a function satisfying fix + y) = j(x) j(y) 
for all x, y E R, then fix) = [f(IW If x E R] 

" :. l: j(a + k) = 16(Z" - 1) 
k=l 

" " => l: Za+k = 16(Z" - 1) => Za l: Zk = 16(Z" - 1) 
k=l k=l 

=> Za(Z+Z2 +Z3 + ... +Z")=16(Z" - 1) 

Z" 1 
=> ZaxZ - =16(Z"_1)=>Za+l=24 => a=3 

2-1 

26. (1) : We are given that the polynomial fix) satisfies 

the relation (fIa»' + (j'(a»' = 0 
:. fia) = 0 = j'(a) 
=> x = a is a root of fix) and j'(x) 
=> (x - a)' is a factor of fix) 
Let fix) = (x - a) ' <I>(x). 

Then j'(x) = Z(x - a)<I>(x) + (x - a)2 <I>'(x). 

. j(x) _ (x-a)<\l(x) 
• • 

j'(x) 2<\l(x) + (x - a)<\l'(x) 

I
. j(x) j'(x) 

Now, 1m ~--c .:.,~ 
X->(l j'(x) j(x) 

= lim j(x) j'(x) 

x-H]. j'(x) j(x) 

j'(x) 

j(x) 
, [since [x] = x - {xl] 

= lim j(x) X j'(x) _ lim j(x) j'(x) 
X->(l j'(x) j(x) X->Ct. j'(x) j(x) 

27. (4): We have "1 = 100, x1 = 15,01 =3, 

"1 + "2 = 250, x = 1S.6 and 0 = J13.44 

We have to find 0,. 
Now, ", = 2S0 - 100 = ISO 

We know that, x = nl Xl + "2
X

2 

"1 + "2 
100X1S+1S0xx2 =>lS.6= =>x2 =16 

2S0 
Hence dl = Xl - x = IS -lS.6 = -0.6 

and d:! = x2 - X = 16 - lS.6 = 0.4 

= 1 - 0=1 

The variance d of the combined group is given by the 

formula 

("I +"2)0
2 

=nl (of +d?)+"2(o~ +4) 

=> 2S0 x 13.44 = 100(9+0.36) +lSO(o~ +0.16) 

=> lS0~ =2S0x13.44- 100x9.36 -1S0xO. 16 =Z400 

2 Z400 ,.-;: 
=> O2 = = 16=>02 =,, 16 =4 

ISO 
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28. (2): According to the problem we have,fia) = 0 and 

j(x) is differentiable at x = a. 

• 
• • 

6j'(x) 

lim loge(1+6j(x» = lim 1+6j(x) [ByLH rule] 
x-.a 3j(x) x-.a 3j'(x) 

- 2 [Since fix) is passes through (a, 0)] 
1+6j(a) 

= 2 [Asj(a) = 0] 

29. (8) : The coordinates of A, Band Care 

A(l, - m, n), B(l, m, - ") and C(- l, m, n) 

• 
AB2 +Bc2 +CA2 4(m2 +"2)+4(12 +n2)+4(12 +m2) 

•• 

30. (192): Total distance covered = 4 x 100 = 400 miles 

Total time taken = 100 + 100 + 100 + 100 = 2S hours 
100 200 300 400 12 

A d 
Total distance covered 

:. verage spee = -=---:-,-------,,.--
Total time taken 

400 
= ZS x1Z = 192 mph 

...................... ...... , .......... .. . ............. ...................... . 
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MULTIPLE CHOICE QUESTIONS 

1. Which of the following is negative? 

(a) cos(tan-!(tan 4)) (b) sin(coC!(cot 4)) 

(c) tan(cos- I(cos 5)) (d) cot(sin- I(sin 4)) 

2. If in a right angled triangle ABC, 4 sinA cosB - I = 0 

and tanA is real, then A, B, C are in 

(a) A.P. 

(c) H.P. 

(b) G.P. 

(d) none of these 

3. If a and ~ are roots of the equation ax2 + bx + c = 0, 

then roots of the equation 

a(2x + 1)' - b(2x + 1)(3 - x) + c(3 - x)' = 0 are 

2a+1 2~+1 3a+! 3~+! 
(a), (b), ..,:...--

a-3 ~-3 a-2 ~-2 

(c) 
2a-1 2~+1 

(d) none of these , 
a-2 ~-2 

n 

4. Sum of series L, (r' + I) r! is 
r=l 

(a) (n + I)! (b) (n+Z)! - 1 

(c) n(n+ 1)! (d) none of these 

5. If the sides a, b, c of a triangle ABC are in A.P., then 

b 
- belongs to 
c 
(a) (0,2/3) 

(c) (2/3,2) 

(b) (1,2) 

(d) (2/3,7/3) 

6. The sum of coefficients of the last eight terms in the 

expansion of (I + x)!6 is equal to 
(a) ZI5 (b) ZI4 

(c) 2!5_.!.(16)! 
2 (8 !)2 

(d) none of these 

7. Let ax + by + c = 0 be a variable straight line, where 
a, band care pt, 3rd and 7th terms of an increasing 
A.P. respectively. Then the variable straight line always 
passes through a fixed point which lies on 

(a) 1 = 4x (b) x2 + y' = 5 
(c) 3x+4y=9 (d) x'+1=13 

8. Three equal circles each of radius r touch one 

another. The radius of the circle touching all the three 
given circles internaUy is 

(a) (2+,[3) r 

(c) (2-:) r 
(2+,[3) 

(b) ,[3 r 

(d) (2-,[3)r 

9. The equation of the tangent to the parabola 
y = (x - 3)' parallel to the chord joining the points 
(3,0) and (4, 1) is 
(a) 2x - 2y + 6 = 0 
(c) 4y-4x+ 13=0 

(b) Zy-2x+6=0 
(d) 4x + 4y = 13 

10. The number 

x' , 
-,- +Y=lis 

of rational points on the ellipse 

9 4 
(a) 00 (b) 4 (c) 0 (d) Z 

n . The angle between the tangents from (-Z, -1) to 

the hyperbola 2x' - 31 = 6 is 
(a) tan- !(Z) (b) rr/3 
(c) tan- I(1/2) (d) rr/6 
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12. If a function F(x) satisfies the functional equation 

x2 F(x) + F(l - x) = 2x - x" for all real x. F(x) must be 
(a) x2 (b) l_x2 

(c) I +x2 (d) x2+x+ I 

13. The function f(x) = [xF - [x2] (where [y] is the 

greatest integer less than or equal to y), is discontinuous 

at 
(a) all integers 

(b) all integers except 0 and I 

(c) all integers except 0 

(d) all integers except I 

14. The points of contact of the vertical tangents 
to the curve whose parametric equation is given as 
x = 2 - 3 sin e, y = 3 + 2 cos e (where e is a parameter) 
are 
(a) (2,5), (2, I) 

(c) (2,5), (5, 3) 

(b) (- 1,3), (5, 3) 
(d) (-1,3), (2, I) 

15. Ifj(x) and g(x) = f(x)JI-2(f(x»2 

are monotonically increasing. then V x E R 

(a) if(x)1 < I 

I 
(c) I f(x) I < -

2 

2 
(b) I f(x) I < -

3 
I 

(d) If(x)I<J2 

2X2 +21 x2 
16. Let f(x) = 

I 

; O<lxl<2 

; x=o 
Thenj(x) has 
(a) least value 4 but no greatest value 
(b) greatest value 4 
(c) neither greatest nor least value 
(d) least value I but no greatest value 

3x - 4 
17. If f = x + 2, then fj(x)dx is equal to 

3x+4 

(a) eX+2In3x-4+c 
3x+4 

8 2 
(b) - - lnl(l-x)I+ - x+c 

3 3 

8 x 
(c) - In Ix-II+ - +c (d) none of these 

3 3 

18. If An is the area bounded by y = x and y = x", n EN, 

thenA2 . A3 ........ A"= 

I 

2"n(n+l) 

I 
(a) 

n(n + I) 
(b) 

I 

2n- 2n(n + I) 

I 
(c) (d) 
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19. Iflz2 - II = Izj2 + I, then z lies on a 

(a) circle (b) parabola 

(c) ellipse (d) none of these 

20. In a quadrilateral ABCD, let 

cosA sinA cos (A + D 

t. = cos B sin B cos(B + D , then t. is 

cosC sinC cos(C+D 

(a) independent of A and B only 
(b) independent of Band Conly 
(c) independent of A, Band Conly 

(d) independent of A, B, C and D all 

21. If (I + x)s = ao + alx + az x2 + a3 x3 + a4 x4 + a~, 
Then the value of (ao - a2 + a4)2 + (al - Q3 + as)Z is equal 
to ___ , 

22. If all the words formed from the letters of the 
word "HORROR" are arranged in the opposite order 

as they are in a dictionary, then the rank of the word 
"HORROR" is , 

23. If lim (2SmX_I)[ln~~+sin2x)] is equal to kink, 
x~o xtan x 

thenk = __ , 

I dy dx 
24. If Y = - , then the value of 7"~=: + + 3 

x 1+ l ~1+x4 
is equal to ___ ' 

n/2 I - I 

25. If 

II 

II = f x dx and 
o smx f tan x d 

12 = x. then 
o x 

- - --" 
12 

26. The degree of the differential equation 

general solution is given by 

y = (cI + c2) cos(x + c3) _C4eHe5 

whose 

where Ct, C2> (3. ( 4. C5 are arbitrary constants, is ___ ' 

27. A can hit a target 4 times in 5 shots, B three times 

in 4 shots and C twice in 3 shots, They fire a target if 

exactly two of them hit the target, then the chance that 
it is C who has missed is ___ , 

0 -I 2 

28. If A= I 0 3 , then A + 2AT = '-AT, where Ie 

- 2 - 3 0 

equals • 



29. A vector of magnitude 3, bisecting the angle 
"All _ A/l.A 

between the vectors a = 2i + j - k and b = i -2) +k 
• • • 

- l{i+lj-mk) 
and making an obtuse angle with b is , In 
where 1+ m + n = ___ . 

30. If plane ax - by + cz = d contains the line 

x - a y - 2d z - c b 
__ - = , then _ = ___ . 
abc d 

SOLUTIONS 

1. (d ): (a) cos{tan-I(tan4)) = cos{tan- I tan{4 - ll)) 

= cos{4 - ll) = - cos4 > 0 
(b) sin{cot-I{cot 4)) = sin{coC l cot{4 - ll)) 

= sin{4 - ll) = - sin4 > 0 
(c) tan{cos- I{cos 5)) = tan {cos- I cos(21l - 5)) 

= tan{21l - 5) = - tan 5 > 0 
(d) cot{sin- l {sin4)) = cot{sin- I sin (ll - 4)) 

= cot{ll - 4) = - cot4 < 0 

2. (a): Since 4sinA cosB = I, so A and B cannot be 90' 
(as if B = 90', then cosB = 0 and if A = 90' , tanA is not 
defined) 

.. C = 90' and B = 90' - A 

. . 4sinA cos{90' - A) = 1 

.2 1 _ 1 1t 
=> sm A= - => smA= - => A= -

1t 
=> B= -

3 4 2 6 

So angle 1t, 1t, 1t are in A.P. 
6 3 2 

3. (b): a {2x+I)2 +b (2x+l) + c=O 
{x - 3)2 (x - 3) 

=> 2x +1 = a or 2x +1 =~ 
x-3 x-3 

=> 2x + 1 = ax - 3a => x{a - 2) = 1 + 3a 

1+3a 1+3~ 
=> x = , -;:----'--

a-2 ~-2 

4. (e): T, = (,2 + 1 + r - r) r! 

=> T, = r{r+ 1)! - {r - l)r! => Sn = n{n+ I)! 

5. (e): a = 2b - c 

a + b > c => 2b - c + b > c => 

Also, b + c > a => b + c > 2b - c => 

Again c + a > b => 2b > b => b > 0 

b 2 
- E - ,2 • 

• • 

c 3 

b 2 
- > 
C 3 

b 
- <2 
c 

6. (e): Sum of the coefficients of last eight terms 

2 16 _ 16C 
_ 16C 16C 16C - 8 
- 9+ 10+·····+ 16 - 2 

7. (d): Let the common difference of A.P. is d 

then b = a + 2d and c = a + 6d, so variable straight line 
will be 

ax + (a + 2d)y + a + 6d = 0 
=> a{x + y + I) + d{2y + 6) = 0, 
which always passes through (2, - 3). 

8. (b) : !1DEF is equilateral 
with side 2r. If radius of circum
circle DEF is R I , then 

• • J3 2 r-; 2 Area of !1DEF = (2r) = .,; 3r r · . r • • 

4 • 
F 

r-; 2 2r -2r-2r R 2r 
.,; 3r = => 1="= 

4RI .J3 
.. Radius of the circle touching all the three given 
circles = r + R} 

2r (2+ .,f3 )r 
= r + = -'----i=--'---

J3 J3 
7 1 

9. (e): y' = 2{x - 3) = 1 gives the point 2'4 
1 7 

required tangent is y - - = 1 x - -
4 2 

or 4y - 4x + 13 = O. 

and the 

2 2 
10. (a) : The given equation of ellipse is x + Y = 1 

9 4 

Let any point on ellipse be (3 cos8, 2 sin8) 
Since sin8 and cos8 can be rational for infinite many 
values of 8 E [0, 21l ]. 

2 2 
11. (e) : x _y = 1;y+l = m{x + 2) 

3 2 
or y = rnx + (2m - I) touches the hyperbola. 
............. , ...... , .......................................... "" ................... ' ....... ,.,. 
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.: (' = a'm' - b' :. (2m - I)' = 3m' - 2 
=:> m' - 4m + 3 = 0 =:> m = 1 and 3 

3-1 1 , 1 
tane= = _ =:> e=tan-• 

• • 

1+3xl 2 2 

12. (b): We have, x'F(x) + F(l - x) = 2x - x' 

Replacing x by (1 - x) gives 

(1 - x)' F(1 - x) + F(x) = 2(1 - x) - (1 - x)' 
Eliminating F(1 - x) from (i) and (ii), we get 

F(x) = 1- x' 

... (i) 

... (ii) 

13. (d): Note that f(x) = 0 for each integral value of x. 

Also, if 0 <x < 1, then 0 <x' < 1 
:. [x] = 0 and [x'] = 0 =:> f(x) = 0 for 0 <x < 1. 

Next, if 1 <x <,fi, then 

1 <x' < 2 =:> [x] = 1 and [x'] = 1 

Thus, f(x) = [xf - [x'] = 0 if 1 <x <,fi 

It follows that f(x) = 0, if 0 <x <,fi 
This shows that f(x) must be continuous at x = 1. 
However, at points x other than integers and not lying 

between 0 and ,fi , f(x) '" O. 
Thus, f is discontinuous at all integers except 1. 

14. (b): For vertical tangents dx = 0 
de 

1t 31t 
so, we have -3cos e = 0 =:> e = - or --=-

2 2 
Corresponding to these values of e, we have 

1t 1t 
X = 2-3sin - = -1, Y = 3+2cos- = 3; 

2 2 
31t 31t 

x=2-3sin =2+3=5,y=3+2cos =3 
2 2 

Thus the required points are (-1, 3), (5, 3). 

, [1 - 4(f(x))']f'(x) 
15. (c): g (x) = J 

1- 2(f(x))' 

Now, asj(x) andg(x) are monotonically 
1 

increasing,f'(x) > 0 andg'(x) > 0 => If(x)l < 2 

16. (d): For x --+ 0 

, 2 
2x + ,--+~.Als02 

x 
3x-4 

17. (b): Put =1 

2 1 
x + , 

x 
>4 

3x+4 
41+4 

=> 3x - 4 = 3xl + 41 => x =-:-;:-----, 
3(1 - I) 

f() 
41+4 

1 = +2 
3(1 - I) 

f() 
4x+4 4(x - l)+8 

=> x = +2= +2 
3(1- x) 3(1- x) 
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4 8 2 8 
=> f(x) = 2 -- - - - --;v-----;-; 

3 3(x-l) 3 3(x-l) 

:. ff(x)dx = 2 x _ 8 In I x - II + ( 
3 3 

18. (d): Y 

y=xn y=X 

x 

1 x2 xn+1 
, 

1 1 n - l 
A" = f(x - x")dx = 2 - --,

n+l o 

---
2 

- ------c - -,-,------" 
n+l 2(n+l) 

0 

1 2 3 n-l 
- --• • ••• 

3 4 5 n+l 

1 
- --;:--;;---

2"- 2 n(n+ 1) 

19. (d): On putting z = x + iy the equation is same as 

Ix' - 1 + 2ixy - 11 = x' + 1 + 1 
=> (x' -1- I) ' + 4x'I = (x' + 1 + I) ' => x = 0 
=> Z lies on imaginary axis, so (a), (b), (c) are ruled out. 

20. (d): Applying C3 --+ C,- C1 cosD + C, sinD, we get 

;." = 0, hence;'" is independent of A, E, C, D all. 

21. (32): Putx = i 

(1 + i)s = (aD - a, + a.) + i (a, - a3 + as) 

=> 11 + i IS = I(ao - a, + a,) + i (al - a3 + as)1 

=> (aD - a, + a4)' + (a, - a3 + as)' = 2s = 32 

22. (58) : RRROOH 

HORRRO-l 

:. Total = 30 + 20 + 6 + 1 + 1 = 58 

23. (2): lim (2
smx 

- 1)[ln(l+sin2x)] 

O - I 
x~ 2 tan x 

x --
x 

1
. 2slOx _ I sinx In(l+ sin2x) sin2x 

= 1m x x x x2 
x~o sin x x sin 2x 2x 

= 21n2 = kInk => k = 2 



1 dy 1 
24. (3): y= - => =-2 

x dx x 

x 2 dx 
=> dy+ =0 

~1+X4 ~1+X4 
dy dx 
.,,;.~ + = 0 => 
1 +1 ~1 +X4 

x4 

=> 

=> 
dy 

1 -1 

J
tan X 

25. (2): 12 = dx,x=tan9 
o X 

. /4 29 1 ./2 X 1 
=> 12 = J d9= - J dx= - .lJ o sin29 2 0 sinx 2 

26. (1) : We can write y = A cos(x + B) - Ce-', 
, 

where A = cJ + c" B = C3 and C = C4e 5 

dy =-Asin(x+B) -CeX 

dx 
d2 d2 

---',;0; = -A cos(x + B) - Cex => ---',;oy + y = - 2Cex 

dx dx2 
=> 

d3 dy d 2 

=> Y + = -2Cex = y + y 
dx3 dx dx 2 

d
3
y d

2
y dy -0 

=> dx3 dx 2 + dx - y - , 

which is a differential equation of degree I. 

27. (0.46): Let A represents the event 'A hits the target', 

B represents the event 'B hits the target', C represents the 
event 'C hits the target' and E be the event !'hat exactly 

two of A, B and C hit the target. 

432 
Then P(A) = - , P(B) = - and P(C) = -

543 
:. P(C'IE) 

P(A)P(B)P(C') 
=--------~----~------~-----

P(A) P(B)P(C') + P(A)P(B')P(C) + P(A ' )P(B)P(C) 

6 
=- = 0.461 

13 
o 1 -2 o 2 -4 

28. (I): AT = - I 

2 

o -3 ,2AT = -2 

3 0 4 

o 1 -2 

Thus, 2AT +A= - I 0 -3 =AT 

230 

o -6 

6 0 

-
29. (19): A vector bisecting the angle between a and b is 

a + b . h 21+ j-~ )-2j+~ 
lal-Ibl;mt ecase J6 - J6 

"1'\ II ,.., '" . 3i- J i+3J-2K 
l. e., or _--::,,,--_ 

T6 -.}6 

A vector of magnitude 3 along these vectors is 

3(31- j) 3(1+3)-2~) 
--'-"E7"- 0 r --'--(,=,--'-

J16 Jl4 
NOW,-+,:, (1+ 3)- 2~). (1- 2)+~) is negative and hence 

,, 14 

3 A A ~ -
--,-;-: (i+ 3 j- 2K) makes an obtuse angle with b 
,, 14 

30. (2) : Given plane contains the line 

=> a' - b' + c' = 0 ... (i) 

... (ii) and a' - 2bd + c2 = 0 

By using (i) and (ii) we get bid = 2 

. . . . . . . . . . . . . . . . .. . . . .. . . . . . . . ... .. ................................................................., ..... . 

513842967 
4 6 8 9 572 3 1 
927136584 

781465392 
2 3 9 7 1 8 6 4 5 
6 5 4 2 9 3 7 1 8 

8 3 2 1 6 4 795 
596827314 
1 7 4 9 5 3 826 

425371968 
3 8 1 2 9 6 4 5 7 
9 6 754 823 1 

145679823175649735182 

392584176349258419673 
8 7 6 3 2 1 4 -::5+'::9 +-:::6 +-8:+:2,r,7+-:1 +'::3+-:::6 +-8:+:2,r,5+-:4n9 

7 ~6+'::1t74t-3:+:8,r,5+-:9+'::2+-~~~~-' 

2 4 579 6 3 8 1 

r:- -;-r:;-r-:- -:-d-;-3 9 8 
3 
1 

2 
716835249 

489 1 2 7 365 
523964178 

8 3 1 5 4 2 796 
6 7 2 3 8 9 4 5 1 
954716823 

4 1 9 6 8 5 3 2 7 

752193684 
368724591 

591376248 
243819765 
687542 1 39 
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ADU NeED 
PRACTICE PAPER 

.. .. 

Exam on 
3rd July 2021 

PAPER-1 

SINGLE OPTION CORRECT TYPE 

1. Let p and q be real numbers such that p '" 0, p' '" q 
and p' '" - q. If a and 13 are non-zero complex numbers 

satisfying a + 13 = -p and a 3 + 133 = q, then a quadratic 

. h' a d i3 · . equatIOn avmg 13 an a as Its roots IS 

(a) (p' + q)x' - (p3 + 2q)x + (p3 + q) = 0 
(b) (p' + q)x' - (p3 _ 2q)x + (p3 + q) = 0 
(c) (p' - q)x' - (Sp' - 2q)x + (p3 - q) = 0 
(d) (p' - q)x' - (Sp3 + 2q)x + (p' - q) = 0 

2 , 

2. The ellipse EI : .::.- + y = 1 is inscribed in a 
9 4 

rectangle R whose sides are parallel to the coordinate 

axes. Another ellipse E2 passing through the point 

(0,4) circumscribes the rectangle R. The eccentricity of 

the ellipse E, is 

fi 
(a) 

2 
(b) 

-J3 
2 

1 
(c) 2 

3 
(d) 4 

3. Four fair dice DI, Db D3 and D4 , each having 
six faces numbered 1, 2, 3, 4, 5 and 6, are rolled 

Simultaneously. The probability that D4 shows a number 

appearing on one of DI, D, and D3 is 

91 
(a) 216 

108 
(b) 216 

125 
(c) 216 

127 
(d) 216 

4. The area enclosed by the curves y = sinx + cosx and 

1t 
y = Icosx - sinxl over the interval 0'"2 is 

(a) 4(fi-1) 

(c) 2(fi+l) 

(b) 2fi(fi-1) 

(d) 2fi(fi+l) 

1 
5. Let f: - , 1 -'> R (the set of all real numbers) 

2 

be a positive, non-constant and differentiable function 

MATHEMATICS TODAY J MAY '21 

such thatj'(x) < 2f(x) and f 2 = 1. Then the value 
I 2 

of f f(x)dx lies in the interval 
112 

(a) (2e - 1, 2e) (b) (e - 1, 2e - 1) 

(c) 
e-l 
~, e-l 

2 
(d) 

e-l 
O,~ 

2 

6. Let J, g and h be real-valued functions defined on 
2 2 2 2 

the interval [0, 1] by f(x) = eX + e-x , g(x) = xex + e-x 

and h(x) = x'ex
' + e-x

' . If a, band c denote, respectively, 

the absolute maximum ofJ, g and h on [0, 1], then 

(a) a = band c '" b (b) a = c and a '" b 
(c) a", band C'" b (d) a = b = c 

ONE OR MORE THAN ONE OPTlON(S) CORRECT TYPE 

7. LetJ: [a, b] -,> [1,=) bea continuous function and let 

g: R -'> R be defined as 

o , if x<a 
x 

g(x)= ff(t)dt , if a<x<b 

b 

ff(t)dt, if x>b 

Then 

(a) g(x) is continuous but not differentiable at a 

(b) g(x) is differentiable on R 
(c) g(x) is continuous but not differentiable at b 
(d) g(x) is continuous and differentiable at either a or 

b but not both 

8. Let M and N be two 3 x 3 matrices such that 

MN = NM. Further, if M '" N' and M' = N', then 

(a) determinant of (M' + MN') is 0 

(b) there is a 3 x 3 non-zero matrix U such that 

(M' + MN') U is the zero matrix 



(c) determinant of (M' + MN') > 1 
(d) for a 3 x 3 matrix U, if (M' + MN')U equals the 

zero matrix then U is the zero matrix. 

9. An ellipse intersects the hyperbola 2x' - 2/ = 1 
orthogonally. The eccentricity of the ellipse is reciprocal 
of that of the hyperbola. If the axes of the ellipse are 

along the coordinate axes, then 
(a) Equation of ellipse is x' + 2/ = 2 

(b) The foci of ellipse are (+ 1, 0) 

(c) Equation of ellipse is x' + 2/ = 4 

(d) The foci of ellipse are (+ji, 0) 
, . 

10. If I = dx, n = 0,1,2, .... , then f smnx 
, _, (l+1tX )sinx 

10 

(a) In = I, + , (b) II, ,,,+1=101t 
10 m=l 

(c) I I'm =0 
m=l 

11. Let X, y and z be three vectors each of magnitude 

.fi and the angle between each pair of them is 1t/3. 
If ii is a non-zero vector perpendicular to x and y x Z 

-and b is non-zero vector perpendicular to y and z xi. 
then - -
(a) b = (b ·z)(z-x) 

(c) ii·b = -(ii y)(bz) 

(b) ii=(iiy)(y-z) 

(d) ii=(ay)(z - y) 

12. Let ZI and z, be two distinct complex numbers 

and let z = (1 - t)ZI + tz, for some real number t with 
0 < t < 1. If Arg(w) denotes the principal argument of a 
non-zero complex number w, then 

(a) Iz - zll + Iz-z,1 = IZl-z,1 
(b) Arg(z - ZI) = Arg(z - z,) 

(c) 

(d) Arg(z - ZI) = Arg(z, - ZI) 

NUMERICAL VALUE TYPE 

13. Suppose that p, q and r are three non-coplanar 

vectors in R3. Let the components of a vector 5 along 
p, ij and r be 4, 3 and 5 respectively. If the components 
of this vector 5 along (-p + q + f), (p - q + f) and 

(-p - ij + f) are x, y and z respectively, then the value 
of2x + y +z is . 

14. Let m and n be two positive integers greater than 

costa") e -e 
e ,then the value of m is 1. If lim 

a .... U am 2 n 

--' 

15. Let X be the set consisting of the first 2018 terms 

of the arithmetic progression 1, 6, 11, ... , and Y be the 

set consisting of the first 2018 terms of the arithmetic 

progression 9, 16, 23, .... Then, the number of elements 

in the setXu Yis __ . 

16. A farmer Fl has a land in the shape of a triangle 

with vertices at P(O, 0), Q(l, I) and R(2, 0). From this 

land, a neighbouring farmer F, takes away the region 

which lies between the side PQ and a curve of the 

form y = x" (n > I). If the area of the region taken away 

by the farmer F, is exactly 30% of the area of !J.PQR, 
then the value of n is . 

17. A debate club consists of 6 girls and 4 boys. A 
team of 4 members is to be selected from this club 

including the selection of a captain (from among these 
4 members) for the team. If the team has to include at 

most one boy, then the number of ways of selecting the 
teamis __ . 

18. Let f : R --7 R and g : R --7 R be respectively given 

by f (x) = Ixl + 1 and g(x) = i' + 1. Define h : R --7 R by 

max{j(x), g(x)), if x <0 
h(x) = . 

min{j(x), g(x)), if x > 0 

The number of points at which h(x) is not differentiable 
• 
IS __ . 

•••••••••••• • •••••••••••••••••••• • ••••••••• • ••••••••• • ••• • ••••••••••••• • •••••• 

Why do plants hate moths? 

::;.--0 Because it 
gives them 

square roots. 
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1. If Y ~ y(x) satisfies the differential equation 

SJX(~9+JX )dy ~ () 4+ ~9+JX r ldx, x > 0 

and yeO) ~ ft, then y(256) = __ . 

2. Ifl' sin(3x+ a) - 3sin(2x+ a) + 3sin(x +a) - sina 
1m 3 

x-tO x 
~ -cos I, then a ~ ___ . 

3. Let k be a positive real number and 

2k - I 2.Jk 2.Jk o 2k - 1 .Jk 

A= 2.Jk I -2k ,B~ 1- 2k o 
- 2.Jk 2k - I - .Jk - 2.Jk 

2.Jk 

o 

If det (adj A) + det (adj B) ~ 106
, then [k] is ___ . 

4. Let A ~ {I, 2, 3, 4} and B ~ {O, 1,2,3,4, 5}. If m is 

the number of increasing functions from A to Band n is 

the number of onto functions from B to A , then the unit 
digit of n - m is ___ . 

s. Let j(x + y) ~ fix) + fiy) - 2xy - I for all x and y. If 

1'(0) exists andr(O) ~ - sina, then the value ofj{f(O)} 
• 
IS _ _ _ . 

6. If OJ '" I, OJ3 ~ I, then the number of prime factors 
iO 

of N= L(r-ro)(r-ro2
) is ___ . 

r = 1 

ONE OR MORE THAN ONE OPTION(S) CORREa TYPE 

7. If aT and ON are respectively the lengths of 

perpendiculars drawn from the origin to the tangent 

and normal drawn at any arbitrary point on the curve 
x ~ a sin3 t, y ~ a cos3 t, then 
(a) 401" + ON' ~ a' 

(b) the length of the tangent ~ 

(c) 

(d) 

the length of the normal ~ 

none of these 

y 

cost 

y 
sint 

S. If the hyperbola xy ~ c' intersects the circle 

x' + 1 ~ a' at four points P,(x" y,), i ~ 1,2,3,4, then 

(a) XI + x, + x3 + X4 ~ 0 

(b) YI + Yz + Y3 + Y4 ~ 0 
(c) XIX,X3X4 ~ c4 

(d) YIYzY3Y4 ~ c4 
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9. A man sent 7 letters to his 7 friends . The letters are 

kept in the envelopes at random. The number of ways 
of exactly 3 letters going to the correct destinations and 
4 letters going to the wrong destinations is 
(a) 210 (b) 315 
(c) 5 x 7 X 3' (d) 420 

10. Let A be vector parallel to the line of intersection 
of planes PI and P, through the origin. PI is parallel 

"" _A A 

to the vectors ii ~ 2j + 3k and b = 4j - 3k and P, is 
A" _ A A 

parallel to the vectors c = j - k and d = 3i + 3 j . The 
A ' A 

angle between A and 2i + j - 2k is 

(a) 1t (b) 1t (c) 1t 
246 

(d) 31t 
4 

11. Let Y ~ j(x) be a curve in the first quadrant such 

that the triangle formed by the co-ordinate axes and the 
tangent at any point on the curve has area 2. If y(l) ~ 1, then 
y(2) ~ 
(a) 0 (b) 1 (c) 2 (d) ~ 

2 

12. The direction cosines of two lines are connected 
by relations I + m + n ~ 0 and 41 is the harmonic mean 
between m and n. Then, 

I m n 
(a) -"- + 1+--'- ~ -3 / 2 

12 m, n2 

(b) 1112 +mlm, +nln, =-1/2 

(c) Ilmlnl +I,m,n, =-16 19 

j6 
(d) (II +I, )(ml +m,)(nl +n, )= -':-::

IS 

NUMERICAL VALUE TYPE 

13. A pack contains n cards numbered from I to n. 

Two consecutive numbered cards are removed from 
the pack and the sum of the numbers on the remaining 

cards is 1224. If the smaller of the numbers on the 

removed cards is k, then k - 20 equals ___ . 

14. Of the three independent events, EI, E, and E3 the 

probability that only EI occurs is a , only E, occurs is ~ 

and only E3 occurs is y. Let the probability p that none 

of the events E I , E, or E3 occurs satiSfy the equations 

(a - 2~)p ~ a~ and (~ - 3y)p ~ 2~y. All the given 

probabilities are assumed to lie in the interval (0, I). 

Then 
Probability of occurrence of EI _ 

Probability of occurrence of E3 ---' 



15. The line passing through the extremity A of the 
major axis and extremity B of the minor axis of the 
ellipse x' + 9/ = 9 meets the auxiliary circle at the point 
M. The area of the triangle AMO is . 

16. A man X has 7 friends, 4 of them are ladies and 
3 are men. His wife Yalso has 7 friends, 3 of them are 
ladies and 4 are men. Assume X and Y have no common 
friends. Then the total number of ways in which X and 
Y together can throw a party inviting 3 ladies and 3 
men, so that 3 friends of each of X and Yare in this 
party, is . 

17. Three randomly chosen non· negative integers x, y 
and z are found to satisfy the equation x + y + z = 10. 
Then the probability that z is even, is 6/A, where A 
equals . 

18. Letf(x) be the ratio of two quadratic polynomials. 
If frO) = 6 and f(x) assumes turning values 3 and 4 at x 
= 2 and x = -2 respectively, then f(1) = . 

SOLUTIONS 

PAPER-1 
1. (b): a + [:I =-p 

a 3 + [:13 = q 
They yields (a + [:1)3 = a 3 + [:13 + 3a[:l(a + [:I) 

p' +q 
=> - p3 = q _ 3a[:lp => af:\ =-'--:--'. 

3p 

Now a+~=Il' + P' = (1l+P}'-2ap= (1l+P)' -2 
P Il IlP IlP IlP 

• 
• • 

• 
1. e., 

= (p' )(3p) -2 = 3p3 _ 2p3 -2q = p3 -2q 
p3+q p3+ q p3+q 

p3 _ 2q 
Required equation is x' - 3 . X + 1 = 0 

P +q 
(p 3 + q)x' _ (p' _ 2q)x + (p3 + q) = 0 

, 2 

2 . (c): Let the required ellipse be ~ + ~ = I 

16 
It passes through (0, 4) => l3 = I :. f:\ = 16 

9 4 
It passes through (3, 2) => - + - =1 => a=12 

a f:\ 
Also a = [:1(1 - e') => 12 = 16 (i - e') 

3 2 => - =I-e 
4 

2 I I => e = - ,'. e= -
4 2 

3. (a): The number of ways in which one of D j , D2 
and D3 shows the same number as D4 = the number 
of total ways - number of ways in which D j , D2, D3 
don't show a number appearing on D4 = 64 

- 6Cj '53 

• .. 

A rough sketch is as under 
y 

y - sinx + cosx 

x 

The area required is set up by the integral 
IT/4 

J {(sinx+cosx)-(cosx-sinx)}dx 
o IT /2 

+ J {(sinx+cosx)-(sinx-cosx)}dx 
IT/4 

11:/4 nl2 

=2 f sinxdx+2 J cosxdx=2(-cosx~;/4 +2(sinx~:;~ 
o n:/4 

I I I 
= 21- +21- = 41- = z.fi(12-I) 

.j2 12 .j2 
5. (d) : Rewrite the given equation as 
j'(x) < 2 f (x) => j'(x) - 2 f (x) <0 

=> e-2X(j'(x) _ 2f(x» < 0 => d (e-2x f(x))<O 
dx 

Put g(x) = e-2x f(x), The condition thus reach g(x) < 0, 

I 
Thus g is decreasing on 2' I 

I I 
Hence, x >- => g(x) < g -

2 2 

-2Xf() - If I => e x <e -
2 

I ': f = I 
2 

=> f(x) < e2x
-

1 

On integrating both sides, 
I I 

J f(x) dx < J e2x
-

1 dx = 
e 

1/2 1/2 
I 

I 2x - l 

2 

I 
= - (e - i) 

112 2 

As f is positive, we have J f(x)dx > 0 
112 

Hence, the interval in which the integral lies is 
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e - I 
0, -,-:--

2 
• 



6. (d): f(x) = ex' + e-x' 
2 2 

=} rex) = 2x(eX 
- e-X

) > 0 'dx E [0, I J 

Thus f is increasing and so the maximum value of f 
is f(l)=e+~ 

ex" 
Again g(x) = xe + e-x 

, 

=} lex) = (l + 2x') ex' - 2xe-x' > 0 'dx E [0, I J 
I 

Thus g is increasing and so g(l) = e + - is the maximum 
value. e , , 
Also hex) = x'ex + e-x 

2 , 2 

=} h'(x) = 2x[eX + x'ex 
- e-x J > 0 'dx E [0, IJ 

Thus h is increasing and so h(l) = e + ~ is the maximum 
value. Hence a = b = c. e 

7. (a, c) : g(a- ) = 0 
Mh 

Also, g(a+)=lim S f(t)dt=O 
h...,O 

Thus g is continuous at x = a. Similarly, g is continuous 
at x = b. 

g(a - h) - g(a) 
g'(a- ) = lim (by definition) 

h~O -h 
" 

0- Sf(t)dt 

= lim " =lim 0 =0 
h-40 - h h----,>O - h a+h 

S f(t)dt-O 
'( +) l' g(a + h) - g(a) l' -'"'----,-_ g a = lill = lill -

h-tO h h-)oo h 
a+h 

S f(tldt 
=lim " = limf(a +h) =f(a» l 

h-)O h h-tO 1 

S ' .' 0, g (a-) r g (a+) 

Hence g is not differentiable at x = a. 
Similarly, g is not differentiable at x = b. 

8. (a, b) : M' = if =} (M - N')(M + N') = 0 
as M and N commute. 
M - N' '" 0 so det(M + N') = 0 
Recall that if AB = 0 and A '" 0, then det B = 0 
Now, det(M' + MN') = det(M(M + N')) 

= (det M)(det (M + N')) 
=(detM)·O=O 

Recall that if det A = 0, then 3 X '" 0 such that 
AX= 0 
Let M' + MN' play the role of A and X that of U, we get 
(M' + MN') U = 0 for some 3 x 3 non-zero matrix U. 

x2 y2 
9. (a, b) : The hyperbola is 112 - 112 = I ... (i) 

Eccentricity of the hyperbola = J2 
MATHEMATICS TODAY J MAY '21 

I 
:. Eccentricity of the ellipse = .j2 

, , 
Let the equation of ellipse be .; + Y, = I (a > b) 
Then a'e' = a' _ b' a b , 

b' = .'!...-
2 

x' y' 
The equation is 2 + 2 :;::: 1 

2b b 

:. a' =2b' 

~+~=2b' ..... (U) 
Let (xo' Yo) be a point of intersection of hyperbola (i) and 
ellipse (ii), 

Then for hyperbola dy = xo 
dx (XO' Yo) 

and for ellipse dy 
dx 

-

Yo 

-

As the intersection is orthogonal, we have , 
~ 2 2 

-2 ,=-1 =} Xo =2yo 
Yo 

From (i) and (ii), 2xo' - 2yo' = I and xo' + 2yo' = 2b' 
Multiplying the 1st equation by 2b' and subtracting 

b" 'b' , , we get 4 Xo - 4yo = Xo + 2yo 
=} xo'(4b' - 1) = 2Yo'(i + 2b') 
Also xo' = 2yo' which gives 

4b' - I = I + 2b' =} 2b' = 2 
:. b' = I 

Thus the equation to ellipse is x' + 21 = 2 

• 
• • Foci of the ellipse are (±-ja2 - b' ,0) i.e. (+1,0) 

, . 
10. (a, b, c): I = dx S 

smnx 

n _x (l+7tX)sinx 

S
' sin (-nx) 

=} I" = dx 
_, (I + rr-X )(-sinx) 

Adding (i) and (ii), we get 

f
It 1 t sin nx dx 

21 = +.,---= f--:---
n 1 + nX I + TC x sm x -, 

1 fTt sinnx
d =} I =- X 

11 2 sinx 

... (i) 

... (ii) 

, . :;::: f sl~nx dx 
smx -, 

-, 
N 1 1 

_ 1 frr sin(n+2)x-sinnx
d ow, + 2- - - x-

n n 2 sinx 
-rr 

= ~ fl't 2sinxcos(n+l)x dx 

2 sinx -, , 
- f cos(n + I)xdt -

-, 

, 
sin(n + I)x 

(n + I) 
=0 

-, 



... In + 2 = In 
Thus 10 = I, = 14 = ..... = 110 

• 
• • 

II = 13 = IS = ..... = I2l 

1 IT 

10=2 JOdx = O 
-IT 

1 Jl't sinx 1 
'1=- dx=_·2rr=rr 

2 sinx 2 
-IT 

10 

L 12m = 0 and 
m = I 

10 

LI2m + 1= IOrr 
m = 1 

II. (a, b, c): ii= p(xx(yxz», where pER-{O} 

= p{(xz)y-(x y)Z}= p{y-z) 

.: x· y =1 x II y I cos 1t = J2 .J2 ~ = 1 = y.z = z·x 
3 2 

Now, ii· Y = plY. y - y. z} = p{2 -I} = P 

:. p =li·y (-:y.y=i = (J2)2 =2) 

Thus, ii = (ii y)(y - z) ..... (i) 
-

Similarly, b = q(y X (z X x) = q{(y. x)z - (y. z)x} 

=q(z-x) 

Now, bz=q(zz-z.x)=q(z2- z .x)=q 

Thus b = (b· z)(z - x) ..... (ii) 
- -

Now, Ii· b = (Ii· Y)(b· z)f(y - z)· (z - x)} (From (i) & (ii)) 

-
= (Ii· Y)(b· z)(y· z - y. x-z·z + z ·x) 

= (Ii y)(b z) (1-1- 2 + I) = -(Ii· y)(b· z) 

12. (a, c, d) : The given statement implies that z is on 
the line segment joining A and B. 

~------~P(~')~----!' 8(") 
• 
A(',) 

As z = (I - t)ZI + tz, indicate. 

:. AP + PB = AB => Iz - zIi + Iz - z,l = IZI - z,l 
/ z-z 

Now, ZI' Z, Z2 are collinear, so Arg I = 0 
'- Z2 - Zl 

giving Arg(z - zl) = Arg(z, - ZI) 
Note that Arg(z - Zl) - Arg(z - z,) = 1t 

z-z z-z 
Also _ -' = _' _I = complex slope of the line which 

Z - Zl Z2 - Zl 

can be rearranged as 

(z - z, )(", - ",) - (z, - z, )(" - ",) = 0 

z-z I 

13. (9): Given, 5 = 4p + 3ij + 51' 
-

Let - p+ij+r=a, p - ij+r=~ and -p-ij+r=y 

Then solving for p, ij and 1', we have 
- -_ ~-y _ a-y _ a+~ 

p= , q= , r =~~ 
222 - , 

Rewrite, 5=4 ~ -y +3 a-y +5 
2 2 , 

_ 9" 7_ 
=4a+-f'--Y 

2 2 

9 -7 
:. x=4, y=-, z=-c-

2 2 

Thus, 2x + Y + z = 9 

2 , 

/ 

ecos(a'l) -e 
14. (2): lim 

. e(eCos(o:n}-l -1) 
=hm----;::---

U-iO am a-iO am 
, 

cos(a")-1 
• 

(a")' 

- 1 2n- m 
=- ea 

2 

As limit is given to be -e/2, we have 
2n - m = o. :. min = 2. 

15. (3748) : Here X = {I, 6, 11 , .... , 10086} 
and Y = {9, 16,23, ... , 14128} 
The intersection of X and Y is an A.P. with 16 as first 
term and 35 as common difference. 
The series becomes 16, 51, 86, .... 
Now, k'h term = 16 + (k - 1) 35 < 10086 

i.e. k < 10105 :. k < 288 (as k is to be an integer) 
35 

Hence, n(X u y) = n(X) + n(Y) - n(X n Y) 
= 2018 + 2018 - 288 = 3748 

16.(4): Y y=x" 

Q (1, 1) 

p 
X 

(0, 0) R (2, 0) 

, 
/ 1 J (x - x")dx =2. - x2x l 

o 10 2 

x' xn+1 
I 

3 I I 3 
=> -- - - - => -- --

2 n+1 0 10 2 n+1 10 

1 3 I 2 I 
=> - - -= => -= 

2 10 n+1 10 n+1 

=> n+I=5 • n =4 • • 

17. (380) : The team can have either 0 boy or I boy. 
So the number of selection is (6C4 · 4CO + 6C3 . 4CI ) .4CI 

= (15 + 20 . 4) . 4 = 95 ·4 = 380 
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18. (3) : y~ I +x' 

/Y y~ Ixl + 1 

(0. I) 

------:,r--- X o 

From the given graph the function h(x) in closed form is 

Xl + 1, -oo<x<-l 

-x+l, -1<x<O 
h(x)= , 

x + 1, O<x<1 

x+ 1, l <x<oo 

Hence the points of non·differentiability are -I, 0 and I. 

PAPER-2 

1. (3): Rewrite the differential equation as 

dy I I 

dx SJXJ9+ JX J 4+ J 9+ JX 

Let P=J4+ J 9+ JX 

dP I I I 

Then, dx - 2J4+ J 9+ JX . 2J9+ JX . 2JX 

dy dP 
Now, we have = . Then y ~ P(x) + A. 

dx dx 

=> y= J4+J9+JX + A.. 

Now, Y (0) ~ .J7 (Given) => A. ~ 0 

Then, y=J4+J9+JX 

:. At x ~ 256, Y = Jr4-+~J;=9 +==O.j 2=5=6 = J 4+ .j 9 + 16 = 3 

sin(3x + a) - 3sin(2x + a) 

+3sin(x +a) - sina 
2. (1): Lt ------,-----

x~o x 3 

. 3x 3x+2a x 3x+2a 
2sm - cos -- -3 2sin- cos--

2 2 2 2 
~Lt -~~~~-,~~--~~ 

x' 

2cos 
3x+2a 

~Lt 
2 

x~o 

~ Lt 2eos 
3x+2a 

HO 2 

3 'X .3x3·x 
SIn - -4SIn - - 5m -

-4 

S 

2 2 2 

x' 

sine .: Lt = I 
9--+0 8 

= 2cosa 
4 

- - :::: - cos a :::: - cos 1 :. a:::: 1 
8 
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3. (4): det A = (2k -1)(4k' -I) 

+ 2../k (4kfk + 2Jk)+2../k (4kfk + 2../k) 
~ (2k - I) (4k' - I) + 8(2k + I)k 
~ (2k + I) «2k - I)' + 8k) ~ (2k + 1)3 
det (adj A) ~ (det A)2 ~ (2k + 1)6 
det B ~ 0 since B is skew symmetric matrix of order 3. 
det (adj B) ~ (det B)2 ~ 0 :. (2k + 1)6 ~ 106 

=> 2k + I ~ 10 => k ~ 4.5 
So, [k] = [4.5] ~ 4 

6 6 
4. (5) : m = - = 15 -

4 2 

n = 4' _ 
4 

3'+ 
4 

2' _ 
4 

1' =1560 

• 
• • 

I 2 3 

n - m ~ 1560 - 15 ~ 1545 

5. (I): f'(x) = lim f(x+h) - f(x) 
h--+u h 

. {j(x) + f(h)-2xh-I}- f(x) 
= hm-"----'--;----'---'--

11--+0 h 
(Using the given relation) 

= lim (-2x) + lim 
h--+u 11--+0 

= lim (- 2x)+ lim 
11 --+0 h--40 

f(h) - I 

h 
f(h) - f(O) 

h 
[Putting x ~ 0 ~ y in the given relation we find 
j(0) ~ f(O) + f(O) + 0 - I => f(O) ~ I] 

:. f'(x) = - 2x + 1'(0) 

=> f(x) ~ - x' - sina·x + C, 
As, j(0) ~ - 0 - 0 + C => C ~ I 
:. j(x) ~ - x'- - sina·x + I 

So, f{j'(O)} = f(-sina)=-sin' a+sin' a+1 

:. f{nO)}=1 

10 10 

6 . (3): N= I (r-ro)(r-ro2 )= I (r'+r+ l) 
r == I r == 1 

10 ·11 ·2\ 10·11 , 2 
= + + 10 = 450 = 2·3 ·5 

6 2 
The prime factors of N are 2, 3, 5. 

7. (a,b,c) : At any point 'r' on the given curve, we have 

dy 3acos't(-sint) += =-cott 
dx 3asin2/(cost) 

The equations of the tangent and normal at 'r' are 
x cos 1+ Y sin 1- (aI2) sin 2t ~ 0 
and x sin t - Y cos t - a cos 2t ~ 0 

OT [(aI2)sin2t[ (I)' 
:. = = a 2 sm21 

J cos2 t+sin2
t 



=> 2·0T = a sin 2t 

andON= lacos2tl =acos2t 
JSin2 t + cos2 t 

Hence, 401" + ONz = a2 sin22t + a2 cosz 2t = a2 

Y 
Length of the tangent at 't' = 

--

Length of the normal at 'f = y 

1+ 
dy 

dx , 
dyldx 

y cosec t 

-cott 

d " 1+ Y 
dx 

2 

- y 
-

cost 

8. (a, b, c, d) : The point ct, ~ lies on:2 + l = a2 

t 
2 

:. c2t2 +;. :;;::: a2 or c2t4 
_ a2 p + c2 = 1 

t 

If t l , t2, t3, t4 are the roots, then 

c2 

tl +t, +t3 +t4 =0,tlt2t,t4 = ,. = 1, 
c 

(.) ( .. ) 1 1 1 1 0 1,11=> - + - + - +-= 

• 
• • 

t l t2 t3 t4 

1 1 1 1 
YI+Y2+Y3+Y4=C - + - + -+- =0 

t\ t2 t3 t4 

Xl X2 X3 X4 = c4 (tl t2 t3 t4) = c4 

c4 

and YI Y2 Y3 Y4 = t t t t 
J 2 3 4 

... (i) 

... (ii) 

... (iii) 

9. (b, c) : The number of ways of 3 letters going to 

7 
correct destinations is = 35 

3 

The number of ways of 4 letters going to wrong 
destinations is 

/ 1 1 1 
4! - - -+- =9 

,2! 3! 4! 

:. The number of desired number is 35 x 9 = 315 
-

10. (b, d) : Plane PI is parallel to ii and b . The normal 
-

to PI is along a x b. Plane Pz is parallel to c and d . 
The normal to Pz is along eX d . 
ii is along the line of intersection of planes PI and P2 

• 
• • ii is along (ii x b) x (c x d) 

, , , 
• . 

k I J - , 
iixb= 0 2 3 = - 18i and 

0 4 -

, , , 
• . 

k I J - , , , 
cxd= 0 1 - = 3i - 3) - 3k 

3 3 0 

"""" A" • 
• • ii is along (-18i)x(3i-3)-3k)i.e.,54j-54k 

- """ 
Let the angle between A and 2i + ) - 2k is 8 

" I'AAA 

• 
• • cos 8 = + """""F~",,(5~4~i ===;54,k~)F(2~i ",,+~j===;2c=k)~==e;' 

J (54)2 + (54) ' ) (2)2 + (1)2 + (-2)' 

=+/54+108 

- 3..[254 

1 1t 31t 
=+ => 8= - , . 

, . ..[2 4 4 

11. (a, d): The tangent at P(x,y) is Y - Y - (X - x)Yl = 0 

It meets x-axis at A x-L,o andy-axisatB(O,y-xYI) 
YI / 

ar(~OAB) = 2 => OA-OB = 4 

=> x- Y (y-xp) = 4, wherep= dy 
p dx 

=> (y_xp)z =_ 4p 

=> y-xp = 2J p =>y=xp+2J="P 

The general solution is Y = cx + 2H ... (i) 
Whenx= l,y = 1 =>c= - 1,y =2- x :. y(2) =0 

1 
Differentiating (i) w.r.t c, 0 = x - ,.-: ... (ii) 

,,-c 
1 2 1 1 

Eliminating c from (i) and (ii), Y = - - +- = - ,y(2) = -
x x x 2 

2mn 
12. (a, b, c, d): l+m+n=O, 4/=--

=> 2 1m - mn + 2 In = 0 
By eliminating n, we get 

m+n 

2 i ,2 -i-1=0 :. II =1, I, __ .!: 
m ) m m1 m1 2 

On solving, we get , 
1 1 - 2 

(II' ml' n l ) = .j6'.j6'.j6 

1 -2 1 ' 
and (i"m"n,)= r;. ' r;. ' r;. 

,, 6 ,,6 ,, 6 , 

I m n 1 -3 
....!. + I +...J. = 1-- -2 =-,.-
12 m2 n2 22 
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I 2 2 -I 
lill +m1m2 +n1n2 =----- =-;:-

6 6 6 2 
-2 2 -J6 

II ml nl + l,m2n, = f< - f< =--;;:-
6,,6 6,,6 9 

2 -I -I 
:. (l , +12 )!mt+m2 )(n, +rt,)= J6X J6X J6 
_ 2 _ J6 - 6J6 18 

13. (5) : We have, 
1 + 2 + 3 + ... + (n - 2) <; 1224 < 3 + 4 + ... + n 

=:> (n - 2)(n - I) <1224 < (n - 2) (n + 3) 
2 2 

Thus n2 
- 3n - 2446 < 0 and n2 + n - 2454 > 0 

we get 49 < n < 51 :. n = 50 

Now n(n+I)_(2k + I)=1224 :. k=25 
, 2 

Hence, k - 20 = 5. 

14. (6) : Let x, y and z be the probabilities of EI, E2 
and E3• Then 

x(1 - y) (1 - z) = a ; y(1 - x)(1 - z) = ~; 
z(1 - x)(1 - y) = y 

Also, (1 - x)(1 - y)(1 - z) = p 

x a IX 
On dividing, we get, = - . :. x = etc. 

I -x p IX+P 

IX I+ P 
P(EI ) IX+ P Y -=-'-=-'c- = = _-'--
P(E3) y 1+ P 

y + p IX 

Again, (IX - 2~)p = a~; (~ - 3y)p = 2~y 
We have ap = ~(IX + 2p) and 3yp = ~(p - 2y) 

From above, IX _ a+2p 
3y p - 2y 

IX+2p p-2y 2p P 2 
=:> = =:> 1+ = - -

IX 

5 P 
=:> - - -'---

3 3y 

=:> 6 1+£ 
IX 

3y IX 3y 3 

2p =:> 5 = P _ 6p 
IX Y IX 

1+ £ 

= I+ P :. --'--y =6 
Y 1+£ 

2 2 
IX 

IS. (2.7) : ~ + ~ = I =:> A = (3,O),B = (0,1) 

The line AB : x + y = 1 meets the circle'? + :l = 9 at M. 
3 1 

. 2 + • • X 

, 
x 

1-- = 9 
3 

10 2 2x 
=:> - x - - 8=0 

9 3 
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2 12 9 
=:> 5x - 3x - 36 = 0 =:> x =-_ , Y = -

5 5 12 9 . M= -.. - -,-
5 5 

3 

I 12 
Area of MMO = _ - _ 

2 5 
o 

0 

9 27 
= 2.7 -- - -

5 10 
0 

16. (485) : We can do casework on number of ladies 
and men to be invited. 
X, Y can satisfy the condition in 4 ways. 
(i) X invites 3 ladies and Y invites 3 men. 
(ij) X invites 2 ladies, 1 man and Y invites 1 lady 2 men. 
(iii) X invites 1 lady, 2 men and Y invites 2 ladies, 1 man. 
(iv) X invites 3 men and Y invites 3 ladies. 
The number of ways 

4 4 4 3 3 4 4C 3c 3
C 

4C 3
C 

3
C = C3 · C 3 + C2· C[' CI' C 2 + [' 2' 2' I + 3' 3 

= 16 +324+ 144+ 1 = 485 

17. (Il) : The number of non-negative integral 
solution of 
x + Y + z = 10 is 

10 + 3 - IC _ 12C _ 12 ·11 = 66 
3 I - 2 -- 2 

Let z = 2k, k > 0 

We have x + y + 2k = 10 =:> x + y = 10 - 2k 
Now, solution = lo-zk +2 -I C2 _

l 
= 11-2kCl = 11 - 2k 

Now,l;(1l-2k)=1l+9+7+5+3+1=36 
k=O 

36 6 
:. The required probability = - = -66 II 

A(x) z 
18. (2.8) : f(x) = ,A(x) = 6(ax + bx + I), 

B(x) 
B(x) = px2 + qx + 1 

Now,f(2) = 3,f(- 2) = 4 

=:> A(2) = 3B(2), A( - 2) = 4B( - 2) ... (i) 

1'(2) = O,f'( - 2) = 0 

=:> A'(2) = 3 B'(2) 

and A'( - 2) = 4B'( -2) ... (ii) 

(i) and (ii) =:> 2(4a + 2b +1) = 4p + 2q + I, 

3(4a - 2b+ 1)=2(4p - 2q+ 1), 

2(4a+b)=4p+q, 

3(- 4a+b) = 2(- 4p+q) 
Solving above equations, we get 

I 1 
a = - , b = -3, P =- , q = - 5 

4 4 

:. f(x) = 6(x' - 12x+4) andf(1) = 14 = 2.8 
(x2 -20x+4) 5 



I. al' ... , ak, ak + l' ... , an are positive numbers (k < n). 

Suppose that the values of ak + l' .... , an are fixed. 

How should one choose the values of ap .... , an in 

a· 
order to minimize L I? . .. . a . 

l.j.l;t.} J 

2. Let m be a positive integer. Define the sequence 

aQ, aI' al , .... by ao = 0, Q 1 = m and an + 1 = m1a" - an_1 
for n = 1,2,3, ..... Prove that an ordered pair (a, b) 
of non-negative integers, with a <b, gives a solution 

to the equation, a
2 

+ b
2 

= m2 if and only if (a, b) is 
ab+1 

of theform (an' an + I) for some n > o. 
3. In a "'-ABC, LC = 2LB. P is a point in the 

interior of MBC satisfying that AP = AC and 

PB = Pc. Show that AP trisects LA. 

4. Determine all the possible values of the sum of the 

digits of the perfect squares. 

5. ABCD is a convex quadrilateral and 0 is the 

intersection of its diagonals. Let L, M, N be the 

mid-paints of DB, BC, CA respectively. Suppose 

that AL, OM, DN are concurrent. Show that 

either AD II BC or [ABCD] = 2[OBC]. 

SOLUTIONS 

1. To minimize the given rational function, choose 

112 

a·= , 
1 

= (A· H)1I2,i = 1,2, ... ,k 

where A is the arithmetic mean and H is the 

harmonic mean of ak + I> ... , an' 

To prove this, we will be forgiven if we change 
notation: let Xi = aj , j = 1,2, .... k and br = ak + r' 
r = I, ... , m with k + m = n and denote the given 
rational function F(xl' ... , xk). 

Then we have F(xl' ... , xk) = X + Y + B, where 

x · x · 
X= I 

, + J , 
l<i<j<k x· 

J 
x · , 

Y= I I 
Xi br - +- , 
br Xi l<i<k l<r<m 

B= I 
b, b, 

+ • 

bs b, \<r<s<m 

Note that B is fixed and Y can be improved to 

Y= I 
l<i<k 

I 1 
l<r<m br 

"<,m rnA h A·h·h· = ~ H xi + x. ,were IS t e ant metle mean , , 
and H is the harmonic mean of the b,. 

Now we recall that the simple function ax +~ 
x 

(with a, ~, x all positive) assumes its minimum 

when ax=~; that is x =J~/a. Thus each 
x 

of the terms in Y (and so Y itself) assumes its 
minimum when we choose. for i = 1, 2, ... , k, 

x·= , rnA = J AH, as asserted. 
(m/H) 

But there is more. It is also known that each 
term in X, (and so X itself) assumes its minimum 
when x; = xj' with 1 < i < j < k. Thus choosing all 

x; =J AH minimizes both X and Y and, since B 

is fixed, minimizes F(xl' ... , x k) as claimed. 
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2. Let us first prove by induction that 

, , 
an +an+1 2 £ 11 _"-----'c:..:..:'" = m ora n > 0. 

an . an+ 1 + 1 2 2 

Proof: Base case (n = 0): ao + a l O+m' , 
= m . 

ao . al + 1 0+1 

Now, let us assume that it is true for n = k, k > 0. , , 
Then, ak + ak+l = m2 

ak . ak+l + 1 

'" , ==> ak + ak+ l = m . ak . ak+l + m 

=> , 4 " , 
ak+l +m ak+l -2m ·ak 'ak+l +ak 

_ 2 4 2 2 - m + m a k+ I - m . ak . ak + 1 

al + I + (m'ak+ 1 - ak)' 

= m' + m'ak + I (m'ak + I - ak) , , " ==> ak+l + ak+2 = m + m . ak+l . ak+2 

a' + a' Therefore, k+l k+' = m', proving the 
ak+l . ak+, + 1 

induction. Hence (an' an+1) is a solution to 

a' +b' 
----;_;- = m' for all n > 0. 
ab +1 

a' +b' 
Now, consider the equation = m' and suppose 

ab+ 1 

(a, b) = (x, y) is a solution with ° <x< y. Then 

x' + y' , 
= m ... (1) 

xy+1 

If X = ° then it is easily seen that y = m, so 
(x, y) = (aD' al)' Since we are given x > 0, suppose 
now that x > 0. 

Let us show that y < m'x. 
Proof by contradiction: Assume that y > m'x. Then 
y = m'x + k where k > 1. 
Substituting into (I) we get 

i.e., x' + m4x' + 2m'xk + k' = m4x' + m'kx + m' 
i.e., (x' + k') + m'(kx - I) = 0. 

Now, m'(kx - I) > ° since kx > 1 and 
x' + k' > x' + 1 > 1 so (x' + k') + m'(kx - I) '" 0. 
Thus we have a contradiction, so y < m'x if x > 0. 
Now substitute y :::: m 2x - xl' where 0 <xl < m 2x, 

into (I). 
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We have 

x' + (m'x - xl)' 

x(m2x - Xl) + 1 

xl + m 4x2 - 2m2x.x + x 2 = m 4x2 -m2x.x + m 2 
1 1 1 

X' + xf = m'(x,x
l 

+ I) , , 
X +Xl = m' .... (2) 
X· xl + 1 

If xI = 0, then x' = m2 Hence x = m and 

(xi' x) = (0, m) = (aD' al)' But y = m'x - xI = a" 

so (x, y) = (ai' a,l. 
Thus suppose xI > 0. 

Let us now show that XI < x. 
Proof by contradiction: Assume XI > x. 
Then m 2x - y > x, since y :::: m 2x - xl' and 

X, + y' 
xy+l 

x - y > x , since (x, y) is a solution to 

a' + b' , 
-,,----- = m . 

ab+ 1 

So x3 + xy' > x'y + xl + x + y. 
Hence xl > x'y + x + y, which is a contradiction 

since y > x > O. 
With the same proof that y < m'x, we have 

x < m'x i • So the substitution X = mlxI - x, with 

x, > ° is valid. 
Substituting x - mlx I - x, into (2) gives 

x2 + xl 2 
1 2 = m . 

XI . X, + 1 

If x, '" 0, then we continue with the substitution , , 
2 X' +X'+l 2 

xi=mx. -xi +,(*) until we get } } = m 
1+1 x,·x· 1+1 

} }+ 

and Xj + I = 0. (The sequence xi is decreasing, non

negative and integer.) 

So, if Xj + 1 = 0, then xJ = m' so Xj = m and 

(xj + I' x) = (0, m) = (aD' al)' 

Then (x., x· I) = (ai' a, ) since x· I = m'x. - x· I } }- } - } } + 

(from (*». 

Continuing, we have (XI' x) = (an _ I' an) for some 

n. Then (x, y) = (an' an + I)' , , 
Hence a + b = m' has solutions (a, b) if and 

ab+ 1 

only if (a, b) = (an' an + I) for some n. 



3. Let LPAC and LBAP be 2a and ~ respectively. 
Then, since LC = 2LB, we deduce from 
A + B + C = 180° that 
2a + ~ + 3B = 180°. 
The angles at the base of the 
isosceles triangle PAC are 
each 90° - a. Also !J.BPC is 
isosceles, having base angles 
C - (90° - a) = 2B + a-90°, B 

and so LBPA = 180° - (LPBA + LBAP) 

. .. (1) 
A 

= 180° - [B - (2B + a-90°) + 180° - 2a - 3B] 
= 4B + 3a - 90° 
As usual, let a, band c denote the lengths of the 
sides BC, AC and AB. By the Law of Cosines, 

applied to !J.BPA, where PA = band PB = PC 
= 2b sin u, 
c2 = b' + (2b sin a)' - 2·b·2b sin a·cos (4B + 3a 

_ 90°), 

so that 
c' = b' [1 + 4 sin' a - 4 sin a sin(4B + 3a)] ... (2) 
We now use the fact that LC = 2LB is equivalent 
to the condition c' = b(b + a). 

Since a = 2· PC . cos(2B + a-90°) 
= 4b sin a sin (2B + a), we have 

c2 = b' [1 + 4 sin a sin(2B + a)] ... (3) 
Therefore, from (2) and (3), we get 
b' [1 + 4 sin' a - 4 sin a sin (4B + 3a)] 

= b' [I + 4 sin ex sin (2B + a)], 
which simplifies to 
sin a - sin (4B + 3a) = sin (2B + a). 
Since sin a - si n (4B + 3a) = -2 cos(2B + 2a) 
sin(2B + a), this equation may be rewritten as 
sin(2B + a). [1 + 2 cos (2B + 2a)] = 0 
Since, from (I), 2B + a < 180°, we must have 
1 + 2 cos(2B + 2a) = 0, giving cos(2B + 2a) = - 112; 
that is, 
2B + 2a = 120° ... (4) 
Since, again from (I), 2B + 2a < 180° 
Finally, we may eliminate B between (I) and (4) 
to obtain ex = ~. The result follows. 

4. The squares can only be 0, 1,4 or 7 mod 9. 
Thus the sum of the digits of a perfect square cannot 
be 2, 3, 5, 6 or 8 mod 9, since the number itself 
would then be 2, 3, 5, 6 or 8 mod 9. 
We shall show that the sum of the digits of a 
perfect square can take every value of the form 
0, 1,4 or 7 mod 9. 
(lorn - 1)2 = lO'm - 2 . 10'" + 1 

=99 ... 980 ... 01, m>1. 
~. ~.~~' '-.-' 

m- l m-l 

The sum of the digits is 9m, giving all the values 
greater than or equal to 9 congruent to 0 mod 9 
(10'" - 2)' = 102," - 4 . lorn + 4 

= 9 9 ... 960 ... 0 4, m > 1. 
\ I '-v-' • 

m-I m-i 

The sum of the digits is 9m + I , which gives all 
values greater than or equal to 10 congruent to 

1 mod 9. 
(lorn - 3)' = lO'm - 6· lorn + 9 

= 9 9 ... 9 4 0 ... 0 9, m > 1. 
~. -y----" ~. ~' --- v --- v 

m- l m-l 

The sum of the digits is 9m + 4, which takes every 
value greater than or equal to 13 which is congru

ent to 4 mod 9 
(lorn - 5)' = lO'm - 10m+1 + 25 

=9 ... 900 ... 025. . "~~ v --- v 

m-l m-l 

The sum of the digits is 9(m - I) + 7 = 9m - 2, 

from which we get every value greater than or 
equal to 7 congruent to 7 mod 9. 
We have taken care of all the integers apart 
from 0, I, 4, which are the sums of the digits of 

0', I ' and 2' respectively. 

5. Let 0 be the origin of a coordinate system where 
A, B, C, D are represented by (a, 0), (0, b), (c, 0), 

(0, d) with a, b positive and c, d negative. Thus L 
is the point 

(0 (b+d)) M' (.E. b) N' (a+c) 0) d , 2 • IS 2' 2' IS 2 . an 

AL: (b + d)x + 2ay - a(b + d) = 0 
OM: bx - cy = 0 
DN: 2dx + (a + c) y - d(a + c) = O. 

These lines are concurrent if and only if 

b -c 0 

b+d 2a -a(b+d =0. 

2d a+c -d(a+c 

This equation reduces (after some manipulation) 
to (ab - cd) [(a - c) (b - d) + 2bc] = O. 

Consequently, either 

(a) ab = cd, in which case AD II BC, or 

(b) 4(a-c)(b-d)sina=2(-4bcsinex) 

(where a = LAOE), in which case [ABCD] = 2 [OBC]. 

~~ 
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COMPLEX RS DETERMINANTS 

Class XI Class XII 

\ Co-,I ......... "'.:.'------:=-i - , 
A numhf'T oft ... fbnn z." ~ ib, whou .. , be Hand I'" J-I, 
isca1kd. cOlnl'lu "um~r. titre Rt(:) '" ~ and Im(:). b. 

'~[[~==~~=~S!'~.~'~'~"~I'~T"~i~il~=====JJ 
: lh .. ~ -+- ;11. then , 

• Conjugate:::: - .. - II> • Moo ...... : I t 1- J Al + b1 , , , 
l~ ______ ~'I~"='=~~'~I~~=OtI~,='.~.~.'=m=·~"~ _____ l~: 

• Atpsmrrlt: 1'8(:) _ \.On '(blA) 

Propenl" 
• (:) " z • 1 • l: e::>: ;, "",..,Iy ,..,.1 

Ut., "", .. ;b,. t,. "I" fblJ tl>c:n 

• z, + ,:! - (A,+",)+i(b"b1) 

• Z,-t, ,,, (,,,-,,,)./Cb, - bl) 

( hDmat" II Complll Numbe,.. l 
if: i. a "a,!abIe POint and f,. II Irt tWO fw.d points in 1M 
argand pIaM. tbtn 

• It - t,I - I' - tIl rcpracnlS pnptndiclilar !>i_tnrol,,,,, 
liM qrntnt;o;.ning ., and fl" 

• Iz-t,I*II - :d_ K (.fludquant;ty >O) - (I) 

~ If K > It, - :,1. thm (i) ,....,..acnt) an dhp",-

• If/( ", 1%, _ tll.IMn (I) "p, .. "nluMllntstgrn<nl Joinln, 
%, and :,. 

, If K < 1:, - :11, thorn m don not npl'tsfm any cu".., in 
the argon.! plane. 

, If K ~ I:, - ::1. tmn I: - 1,1 - I: - %:1- K rtprtsf1lt a 
h~rboIa wilh roci 01 %, and rj' 

_ If K '" 1:, - ':1. Lhon I: - %,1 - I: - 'II " K 'or~nl. 
...... iSh' li"" J'rining", and "I hUI .. duding 'M nnt 
o.egmtm joining r, al>ll lj. 

• Triangle Aile "'ilh w:rtices A(: ,I. 11(=11 and C(zJI ;. 

I :, lj 

equilate .... 1 if and OIIly If I zl z) .. O. 

I %, r: 

• The oqualion of drck whose coni,.., J. al point having 
affII :" and radhl$ R Is It - :J • R. 

• The ~ualion of circl. whO$C! cen',.., II _ <I and ""'I", 

R ", ~<lr' - b b :1 ..... t ... ilt ... b_O. 
digitd .• g.l" 

, 

, , , , , , , , , , , , 

• Z ~ ': ,,0 e::> % i. pumy imaginary 

• • 
• 1:1 = 11' 1"'1-: I'" 1-'1:' I • 

-
-{zn) · rzf 

tl: "I: ~" I1'~ 
o 1:"1 - lll·.whcrtn E Q 

o Iz , .. :, ~ ... ~r.ISllll~llJI+ ... ~ l l. 1 

o "rg ("%1) " arg {.,I ~ .rg (',I ~ 2m, '<I " " I 

o arg (:,1z1) .. arg (:,) - .rg (:1)" 2"" '<I n " I 

o arg(z")=-narg(z).2N11"n€1 

~ Dlft ..... t f,,* ., C. , lex 1111mb" S J 
• Polar Form : % =- ... ib,. r(<)$(I ~ J$iuO) .. "Is O. 

,d .. rtr= J Il I ... "I , O= WI-t (It, .. , 
. ' -_' "--'- '"- - .. ... . o &lUIT . ..... ... :z .. ,..- -, . .. re • 

.. iIc", -:r < 0 < II. 0 Is the prondpa] argumem. 

S ...... IIOII of. Complll ...... ~e'~---
.. • ib I>< a romplts number So, "'IU<lft rooc of 

" .. II ~ ib iii defined ... 

Ju ill .± {J~ NlIl ... 11 + <I ) .~~ 1-1 <11 ... 11 -II) } 
To find the "'I=e roo. of .. _ ib. ftjllaCt I by - lin lht .bo ... 
.nult. 

r CulllllGots 01 Uftlty 

le1x~ (O"l =-.' _ I .. 0=-", ," I. - 1 + rIi - I -NJ 

J 
I 2 • 2 

or x _ I,",.(I} 

Not. : (ilm',,1 (U) 1~f<) + ",I. O 

. . lo.lf lI is nOl a mu!ilpl. oB 
(ill) l~m '. ",~E 

1, If n Is • mul.lp1t of l 

/' CorI~por:"lIns to t.'Vtry "IIW"<' PUltiJt A, thorf nisls. nUlDbn .:aOt.! the determlnam of A and dt:nokd by IAI. 
.." ... , "tJ 

DETERMINANT If A = ,,>, "n "n •• IIm!A1 = .. ,,( ........ )) - ")lOIn) - "U(Ul,AlJ - "n"l') " "Ilt"n"n- "L''')lI. 

"" "ll "JJ 

.. 

P,ope,Un of Dwbri" ..... nts 

o The value of a dcterminam remain. unah.red if ill row. 
and <olumm arc interdungcd. 

o 1ft"", m .... (or colum",,) of . determinant .... int ... -c~ngcd. 
the ,...Jue ofthc drtcrmin.nl iI nmltiplicd by _I . 

o If any lwo row, (or columns) ofa determinam arc Idtntlc"". 
the" the value of det.rminanl i. zero. 

• If Ihe elements of. row (or columnl of. determlna", 
.rc multiplied by Iny Kalar. then tht volut of Ih. ""w 
Mtermlnant is "'lUll to ... me ",a1.,. UITlC$ Iho \';Ilue of the 
original dctcnninanL 

o If nch eltm<:n' of any row (or "o/umnl of. dcttrmlnanl 
i. lhe .um <Jf two numbe ... then .he dt'trm,nanl Is 
eKpresoibl~ as the.urn of t" ... de",mina"" of II .. Jame 

""'" 

• 

, 

, 

ArH of • Tri.lng" 
• ltt AIIC I>< a lrianglt wilh ...,r, ien 

A(x ,. y,l. H(xl'Y:) and C(xl'!Y' Ihen • ..". 
oiMBCb 

I 
" " " " " o n.., ."'. "f Ih. triangle filrme<.l by .h= 

,0111""., point. Ii zero. 

Aoq~ i 

: Singular ,;' ,~: ':~I,';~"""=" ri'. " ", · ~ , 
u.mt nr<kr. ,heft AH and HA are 

" 1 L'SandGtfao:t:UnI Jingularmauk .. <Jflhcsamconiu 

o For any matrix A .. I"J~"", if _ It"~ ,he row.nd 'M 
wlumn oflM ~emcnl"~ lhen the , .. ~ of de'trmina", 
thus obtained is calkd u.. minor of " , and iI b dtnoI(1.! 
byM, 

o The minor M~ muitipliN by (-l) .. j ll"~ lhe ,oi~tor 
of the drmtnt ", :ond i, I.< dl:nOlN by A .. 

:. Af" Hi 'IM, 

Adjoint of a nutril. A. denolcJ by adJ A. Ii dcfinw o. lilt 
'"on.po,", of the cofactor> matriJc of A. 

Pro pertIes : If A is non-.ingular m.alr;" of ord., n .• ben 

• A(ad);\) =- (ad) AJ A" 1AII, 
• IA(adjlA I"IAI' 
o ad) (AH) _ (od) jj), (adj A) 

o lad) AI eo j.oi,j""' 
o ad) (;oJ) A) = lAl" I II 

• I adj (adj ..1.)1 " IAI(O-'i' 

, 

, 

Im..n.of.~ 

F« anY"'Iulrt maun A. in,......, of A is defined 

IIK' = l~l{adjA),I AI"O 
PToperlla: 
o IA 1)I. A 
• (11.'),''''(11.- 1

), 

o (ABr' .. B"' ..1.- ' 
o (ABC)-' " C'B-'A-' 

SoIudon of 5,'1" m ofUnll I' I!'r 7 Uoal 
L~ AX a III><'he giwn .y.t..m of equaliono: 
o IilAl" O •• be 'p"m is ~o",i"'nI and ~s 

unique solul lon. 
o lflAI " 0 and ladj A)B"" O. then . he .}'orem 

Is mconslslent and hen<e it ba, no soluuon. 
o If lAI _ 0 and (ad; All! " O. lhen the ')'SIem 

may 1>< ... her COOl"""'! or inconsistent 
according as the <ystem has either InfInitely 
mOll)' ooIutions or no solution. 



ell 

JEE • aln 

1. For a positive integer n, a local extremum value of 

x 2 xn 
the function f(x) = I +x+ + ....... +-..,. 

2! n! 

(a) 0 (b) 1 
1 (c) _ 
e 

(d) e 

-x . e IS 

2. Forx,y,zER,wehave[x]-y=2 [y]-z =3 [z]-x 

5 
= _ , where [.] denotes G.LF., then x + y + z = 

21 
(a) 41 (b) 44 (c) 41 (d)-~ 

7 7 7 7 

3. If j(x) is an increasing function from R --> R such 

thatj"(x) > O.j(x) '" 0 andf - I exists. then d'rl(x) is 
dx' 

(a) 0 (b) < 0 
(c) >0 (d) dependsonj(x) 

4. In MBC, if3sinA + 4cosB = 6 and 4sinB = 1 - 3cosA, 
then LC= 
(a) 300 (b) 600 (c) 1200 (d) 1500 

·44 sm a cos a 
5. Let a, bE (0. rr/2) and + = 1. then 

. 'b 'b sm cos 
(a) a = b (b) a = 2b (c) b = 2a (d) a = 3b 

6. The curve represented by the equation 

, , 1 . 
x + yeas a= - xsm2a, xcos2a = - ysin2a. where 

2 
ex is a parameter, is 
(a) a parabola 
(c) an ellipse 

(b) a circle 
(d) a hyperbola 

7. Given. area of MBC = 2. , then minimum value of 

a2 + eosecA is 2 

(a) Ii (b) .fi (c) .J4 (d) ..[s 

Exam Dates 2021 

24th to 28th May 

• 

8. If Zl' Z,. Z3 E C and Iz.I = 1",,1 = IZ31 = 1, z, + "" + Z3 = 1 
and Z'Z'Z3 = I such that 1m (z,) < Im(z,) < Im(z3), then 

Iz, H,' Hil = 

(a).fi (b) J3 (c).[4 (d) J5 
9. a, b are complex numbers on a unit circle centered 

4ab 
at origin with a + b '" 0, then 1m 

(a+b)' 
-

(a) 0 (b) 1 (c) - 1 (d) 2 

, 
10. The value of L = lim (XX - XX) is 

x~o+ 

(a) -I (b) 0 

11. If f(x) = lim 
m~oo 

then lim f(x) is 
x~-l 

(a) 0 

(c) tanl 

(c) I (d) 2 

sin(rrx') + (x + 2)m . tan x 

x 2 + (x + 2)m 

(b) - tanl 

(d) does not exist 

, 

12. The first term of a finite G.P. of real numbers is 

positive and the sum of the series is negative. then a 

possible number of terms in the series is 
(a) 19 (b) 20 (c) 21 (d) 23 

111 
13. Let H,, = I +-+-+ .... ... + -

2 3 n 

1 
and T." = , then T, + T, + T3 + ..... = = 

(n+l)H" H,,+, 

(a) 1 (b) 2. 
2 

I 
(c) -

3 
(d) ~ 

4 

By : Tapas Kr. Yogi (Prime Axis Classes), Visakhapatnam Mob: 09533632105, 09949428844 
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f 
x + sin x - cos x-I 

14. If [ = x. = f(x) -Iog(g(x)) + C. 
x+e +SInX 

then g(O) - f(O) = 

(a) I (b) - I (c) e (d) 0 

k k k I + 3 + ...... + (2n - I) 
15. For k > O. lim 

}+l 
(a) (b) 

k+1 k 

16. Letf : [0.2]--> R. 

( c) 
}+l 

k+1 

f(x)=Jx 3 +2-2 x 3 + 1 +Jx3 + 10-6 

then J f(x)dx = 

(a) 2x + c xl - e 
(c) x3 +e 

(b) 
(d) x' + x' - x+ 3e 

17. For n E N. the product 

2 
4- 

I 

2 
4--

2 

2 2 
4- - ..... 4- -

3 n 

(a) is an integer for all n 
(b) is a rational number for all n 
(c) is an irrational number 

(d) is an integer only for n < 16 

18. 
1 1 1 

Let T=I+ - +- + ..... + -
2 3 n 

n I 
and Y = C1 --2 

n I n 
C2 +_·C3 ··········.then 

3 
(a) 2T=Y 
(c) T=2Y 

(b) T = Y 

(d) Y=3T 

19. 25 persons are seated at a round table. All choices 
being equally likely. a team 00 persons are chosen. The 

probability that atleast two of the three had been sitting 

next to each other is 

(a) ~ 
46 

12 
(b) -

46 
13 

(c) -
46 

15 
(d) -

46 

20. A rectangular parallelopiped has sides of length 

a. b. c. The shortest distance of the edge of length 'a' 
from the diagonal (not meeting it) is 

be ab (a) (b) 

(c) 
ae 

(d) 
abc 

21. 1000 unit cubes (1 x I x I) are glued together to 
form a 10 x 10 x 10 cube. The maximum number of 

unit cubes that are visible from a Single point in space is 
(a) 912 (b) 1729 (c) 271 (d) 173 

22. The graph of the function y = x3 + ax + b has 

exactly three common points with the co·ordinate axes 
and they are vertices of a right triangle (a. b. E R). Then 

value of a is 

(a) (b) -2.[3 3 
(c) 

.j2 
-3 

.j2 
(d) 

23. The number of pairs (a. b) of real numbers such 

that a + loga = band b + 10gb = a islare 
(a) 0 (b) I (c) 2 (d) 3 
•••••••••••••••••••••••••••••••••••••••••••••••••••• • ••••••••••••••••••• • ••••• 
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24. lim 
n-'~ 

2 2 2 
I- I - 1- --...... 

2·3 3·4 (n +l)(n + 2) 

(b) 
I 

(c) 
I 

(d) 
I 

- - -
2 3 4 

(a) I 

25. Two tangents x - 2y + 10 = 0 and x = 2 of a 

parabola intersect the tangent at vertex at (-2, 4) and 

(2, 0) respectively, then length of latus rectum of the 

parabola is 

(a) fi (b) 2fi (c) 3fi (d) 4fi 

NUMERICAL VALUE TYPE 

2a and 26. Let x, y E [- 11 /4, 11/4] and x3 + sinx -

3 1. 4y + - sm2y + a = 0 then cos(x+ 2y) = ___ . 
2 

27. For positive x, the minimum value of 

x lOOO + x 900 + x 90 + x6 + 1996 is 
x --. 

28. If circles x' + y' = c (radius = .J3 ) and 

x' + y' + ax + by + c = 0 (radius = J6) intersect at 
two points P and Q, then length of (PQ)' is . 

29. If K is a positive integer such that 36 + K, 300 + K, 
596 + K are the squares of three consecutive terms of an 
A.P., then number of such possible progressions is/are 

--' 

30. The number of values of 'n' such that log,,(2231 ) is 

an integer is (n E Nand n * I). 

SOLUTIONS 

n 
1. (b): Here, j'(x) = -x e-x , j'(x)=O -tx=O 

n! 
If n is even,j'(x) < 0 for x * O. So no extrema 

If n is odd,j'(x) > 0 for x < 0 andj'(x) < 0 for x > 0 

So,f(x) = I is a (global) maximum value off 

5 5 
2. (b): Given 3[z]-x= - => x=3[z]- -

21 21 

=> [x] = 3[z] - I 
Similarly, [y] = [x] - I , [z] = 2[y] - I 

Solving these equations, we get [x] = 2, [y] = I, [z] = I 
5 58 37 37 

So, x=3- - = - ,y= -,z = -
21 21 21 21 

44 
:. x+ Y+z= -

7 
3. (b) :j(x) is an increasing function => j'(x) > 0 

Let g(x) = j-I(X), then j(g(x)) = x. 

g'(x) = I => g'(x) > 0 
j'(g(x)) 

CD MATHEMATICS TODAY J MAY '21 

Differentiating again, we get 

g"(x) = - I x j"(g(x)) x g'(x) 
(j'(g(x))2 

Hence, g"(x) < 0 

4. (a): Given, 3 sin A + 4 cos B = 6 ... (i) 

and 4 sin B + 3 cos A = I ... (ii) 

On squaring and adding, (i) and (ii) we get 

sin(A + B) =~ i.e., LC = 30· or ISO· 
2 

But LC = ISO· is not possible since LC = ISO· 

=> LA < 30· 

=> 3sinA + 4cosB < ~ + 4 < 6, which is a contradiction. 
2 

Hence, LC = 30· 

5. (a): From the given relation, there exists a 
. , 2 

sm a cos a 
S E(O, 11/2) such that =sinSand =cos S 

sinb cosb 
On eliminating a we get, cos(b - S) = I and 

cos2a = cos(b + S) 

=> b - S = 0 and b + S = 2a => S = a = b. 

6. (a): Simplifying the given equation, we have 

. x(2x' + y) -y(2x' + y) 
sm 2a = , cos 2a =----,----,---

x
2 + / x

2 + / 
Eliminating a, we get 

x 2(2x' + y)2 /(2x' + y)' 
--0;-----0;---,-- + = I 

(x' + /)2 (x2 + /)2 

Simplifying, 4x' = I - 4y, which is a parabola. 

I I 
7. (d): Given,area= -=- bcsinA => cosecA=bc 

2 2 

So, a' + cosecA = a' + bc = b' + c' - 2bc cosA + bc 

=b2 +c2 -2bcJI -sin' A +bc 

=b2 +c2 -2Jb2c2 -I +bc 

> 3bc - zJ (bd - I [.: A.M. > G.M.] 

Let y = 3x - 2 x 2 - I => 5x2 - 6xy + / + 4 = 0 

Discriminant > 0 ~ y > J5 

= z\ + z2 + z3 = I 

So, ZI, q, z3 are roots of the equation t' - J.t' + J.t - I = 0 

i.e., (t - I) «(2 + 1) = 0 => ZI = -i, z, = 1, Z3 = i 

:. -i + 1+ i3 =1 1 - 211 =.[5 



9. (a): lal=lbl=l. 

a 
Let _ =t=> 

b 

I 
Itl=1 =>f= _ 

t 
4ab 4 a b 

Let z = 2 
Ca + b) 

which is real 

=> - = - + - +2=t+f+2. 
z b a 

• 
• • ImCz) = 0 

10. Ca) : Let x X= y, :. L = lim CxY - y) 
x~o+ 

I· I Il'm log x 1m x ogx 
+ + I1x Now, lim y = lim XX = ex---to = eX'--';o 

X----70+ X----70+ 

IIx 
lim -"""'T 

, 11 ' -{) = ex-to - x = e = 1 

Hence, L = CO - I) = -I 

11. (d): Taking three cases, according to x + 2 > I, 

x + 2 < I and x + 2 = I, we have 

tanx,X +2 > 1 i.e., x > 1 

fCx) = sin(ltX' ) . 
---o- ,x+Z<lux+2>Ol,e., - 2<x< - 1 

x 2 

Hence, R.H.L. = lim fCx) = tanl 
X----7 - !+ 

and L.H.L. = lim fCx) = 0 
X----7 - }-

i.e., R.H.L. '" L.H.L. :. Limit does not exist 

aCr" -I) 
12. (b): We have,S=---

r-I 
If r > 0, then every term is non-negative and hence 

S is non-negative, which is a contradiction to given data. 

Hence, r must be negative ==> rn - 1 must be +ve 
i.e., n should be even. 

13. (a) : Consider, H +1 = H + 1 
n n n + 1 

I 
Hence, T =-:-:

" H 
" 

I 

I 
So, TI + T2 + T3 + ....... ~ = = I 

HI 

14. (a) : Adding and subtracting e" in the numerator, 

we get 

J

(x+ex +sinx)-(I+cosx+eX) 
I = dx 

=J 

x+ex +sinx 

1 + eX + cosx 
1-----

x+ex +sinx 
dx 

= x - IogCx + e" + sinx) + C 
:. f(x) = x, g(x) = x + e" + sin x 

So, gCO) - f(O) = I 

15. Ca) : Rewrite the given limit as 

I k 3 k 
+ - + .... + 

2n 2n 

- ,--,--, 
k+1 

k 
2n -1 

2n 

16. Ca) : Putting x3 + I = t in j(x), we have 

fCx) = Jt + 1- 2ji + Jt + 9 - 6ji 

=IJt -11+IJt -31 

For,xE lO, 2J => Jt El l , 3J => l.[i - 11 =.[i - 1 

and IJt - 31 = 3 - Jt 
Hence, fCx) = 2 

=> J fCx)dx = 2x + c 

n Z " nC2K -I) 
17. Ca): n· 4 - - = Z 

K = I K n! 

= 2" . ncZK - I)· ncZK) 
--n--;!~nn-;:C2C;:K:;-) -

= 2"'C2n)! =C2n)!=2"C 

n!·2" ·Cn!) Cn!)2 " 

= Integer for all positive n. 

18. Cb): Notice that 

1-(1-x)"" " "2 
---- = CI - C2x + C3x ....... . 

x 
Integrating from 0 to I , 

JI I - y" " " I " 1 
--'--- dy= CI - C2 · - + C3 ·- ..... 

ol-y 2 3 

I 

=> J(1+ y+ l' + ..... y"- I)dy 

o 

CBy putting y = 1 - x) 

n n 1 n 1 
= CI - C2 ·- + C3 ·- ...... . 

2 3 

or,I+~+~+""",="CI - "C2 + "C3 ..... . 
2 3 2 3 

i.e .• T=Y 

19. Ca) : Total ways = 25C3. 

Favourable ways = C25 x 21) ways to choose exactly 

2 adjacent persons + (25) ways to choose exactly 
3 adjacent persons 
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25 x 21 + 25 )) 
So, required probability = _---.",~ __ - _ 

25
C3 

46 

20. (b): Let the edges be along axes and 0(0, 0, 0), 

A(a, 0, 0), B(O, b, 0), D(a, 0, e) then 

A A A 1\ 

OA = ai, BD = a i - b j + e k 
= OB· (OA X BD) 

So, shortest distance = -,,....,.~ ___ -;-
I OA x BD I 

be 

21. (c) : When we look from a point so that we can see 

3 faces, the number of visible unit cubes is maximum. 

In that case, the 9 x 9 x 9 cube that is behind the 

3 visible faces is hidden from view. Therefore, the 

number of visible cubes = 10 x 10 x 10 - 9 x 9 x 9 = 271 

22. (d) : The condition in the question implies that 

x 3 + ax + b = 0 has a double root a and one simple 

root ~, i.e., x 3 + ax + b = (x - a)' (x - ~). 
Let A(a, 0), B(~, 0), C(O, b) (on y-axis) with 

LACB = 90°, a~ < O. 

So, OA·OB = OC2 => - a~ = b' 

and a + a + ~ = 0, b = _a2~ 

1 410 
=> a=ifi,~=-,,8 

2 -3 
So, a=a +2a~=-;= 

.[i 
23. (b): On simplifying, we get 

1 
loga=-a+ 

a 
Now, if a > 1 then L.H.S. > 0 R.H.S. < 0 

and if a < 1 then L.H.S. < 0, R.H.S. > 0, i.e., no solution 

in either case. So, only solution is a = 1. 

i.e., (a, b) = (I, 1) 

24. (c) : Using 1- 2 
K(K + 1) 

(K + 2)(K - I; 
K(K + I) 

Th . . I'f 1 (n + 3) 1 e gIven terms SImp 1 y to _ . ~ _ as n ~ 00, 

3 (n + 1) 3 

25. (d) : Focus is point of intersection of lines 1-r 

to lines x - 2y + 10 = 0, x = 2 and passing through 

(-2, 4) and (2, 0) respectively. 

Hence, focus = (0, 0) => Latus rectum = 4.[i 
26. (1) : Let U = 2y then 2nd equation also looks like 

1" equation. So let j(x) = x3 + sinx, then f(x) is odd 

and strictly increasing in given interval. 
So, f(x) = f( -U) = 2a 

=> x = -U = -2y => x + 2y = 0 

=> cos (x + 2y) = 1 
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27. (2000): Using A.M. - G.M. inequality on 

1000900906 11 . x • x ) x , x • _. _ , ..... (1996 times) , we get 
x x 

xlOOO + x900 + x90 + x 6 + 1996 
x 

2000 1/2000 

=1 

28. (8) : Notice that the two circles are orthogonal. 
2", 

Hence, length of PQ = 1 2 = 2-/2 => PQ2 = 8 

Jrt2 
+ rf 

29. (2) : We have, 36 + K = (a - d)', 300 + K = a2 

and 596 + K = (a + d)2 

On solving, we get d = + 4 

30. (8): logn(2231 )=3.7.)).log2 
logn 

For this to be an integer, possible values of n are 
2,23,27,211,23 x 7,23 x 11,27 x 11 and 23 x 7 x 11, 

~ 
. , ................ ........................................................... . 
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PRACTICE PAPER 

1. Three numbers, the third of which being 12, form 

decreasing G.P. If the last term was 9 instead of 12, 

the three numbers would have formed an A.P. The 

common ratio of the G.P. is 

(a) 113 (b) 2/3 (c) 3/4 (d) 4/5 

2. In a plane there are 37 straight lines, of which 13 

pass through the point A and 11 pass through the 

point B. Besides, no three lines pass through one 

point, no lines passes through both points A and 

B, and no two are parallel, then the number of 

intersection points the lines have is equal to 

(a) 535 (b) 601 (c) 728 (d) 963 

3. The value of the determinant 

1 /1[/3 

e - iTt!3 1 
e -irr/4 e -2in/3 

(a) 2+.fi 

(c) - 2+ .,[3 

e
irr/4 

e 2in!3 , where i = R, is 

1 

(b) -(2+.fi) 

(d) - 2 -.,[3 

4. A rifle man firing at a distant target and has only 

10% chance of hitting it. The minimum number of 

rounds he must fire in order to have 50% chance of 

hitting it atleast once is 

(a) 6 (b) 7 (c) 8 (d) 9 

l - cosx cos2x cos3x 
lim ------,2;---- is equal to 
x-tO sin 2x 

s. 

(a) 7/2 (b) 7/3 (c) 7/4 (d) 7/5 

6. If the tangent at the point P on the circle x 2 + j2 
+ 6x + 6y ~ 2 meets the straight line 5x - 2y + 6 ~ 0 

at a point Q on the y-axis, then the length of PQ is 

(a) 4 (b) 2J5 (c) 5 (d) 3)5 
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7. The points A, Band C represent the complexnwnbers 

ZI' 22, (l - i)zl + iZ2 (where i ~ R ) respectively on 

the complex plane. The triangle ABC is 

(a) isosceles but not right angled 

(b) right angled but not isosceles 

(c) isosceles and right angled 

(d) none of these 

8. The area of the figure bounded by the curves 

y ~ Ix - 11 and y ~ 3 - Ixl is 

(a) 2 sq. units (b) 3 sq. units 

(c) 4 sq. units (d) 1 sq. unit 

9. The direction cosines of the line drawn from 

P( - 5, 3, 1) to Q(I, 5, - 2) is 

(a) (6,2, - 3) (b) (2, - 4,1) 

(c) (- 4,8,-1) (d) ~,2, ~ 

rr 
10. 1 +cos-

8 

equal to 

(a) 112 

3rr 
1 +cos-,-

8 

(b) cos rr/8 

7 7 7 

5rr 
1 +cos-,-

8 

(c) 118 

7rr 
1 +cos-,-

8 

(d) 
1+../2 

2.[2 

• 
IS 

A " "_""" 

11. The two vectors {ii~2i+j+3k,b=4i-Aj+6k} 

are parallel if A is equal to 

(a) 2 (b)-3 (c) 3 (d)-2 

alx2 -x- 2 1 
x<2 , 

2+x-x2 
12. Letfix) ~ b , x=2 

x -[xl 
x>2 , 

x-2 

([.j denotes the greatest integer function) 

If fix) is continuous at x ~ 2, then 

(a) a = 1, b = 2 (b) a ~ 1, b = 1 

(c) a = O,b~ 1 (d) a~2,b ~ 1 



13. Let a, b, c E R and a " O. If a is a root of a2i' + bx 
+ c = 0, ~ is a root of a2i' - bx - c = 0 and 0 < a < ~, 
then the equation a2i' + 2bx + 2c = 0 has a root y 
that always satisfies 

Ca) y = a 
Cc) y = Ca+~)/2 

Cb) y = ~ 

Cd)a<y < ~ 

14. The term independent of x in the expansion of 

• 
IS 

Cb) I Ca) 5112 
Cc) 113 (d) None of these 

15. If a < 0, the function fix) = eax + e-ax is a 

monotonically decreaSing function for values of x 
given by 

Ca) x > 0 

Cc) x > ! 
Cb) x < 0 
Cd) x < ! 

16. The number of solutions of the equation 

tan x + sec x = 2cos x lying in the interval [0,211] is 

Ca)O Cb)! Cc)2 (d) 3 

17. Let R be a relation on the set of all lines in a plane 

defined by (/" 12) E R such that I, 1112 then R is 

Ca) reflexive only Cb) symmetric only 

Cc) transitive only Cd) equivalence 

18. Let PCn) = 5" - 2", PCn) is divisible by 3A., where A. 

and n both are odd positive integers then the least 
value of n and A. will be 

Ca) J3 Cb) II (c) ! (d) 5 

400 

19. The rank of 0 3 0 is equal to 

o 0 5 

Ca) 4 Cb) 3 Cc) 5 Cd) 1 

20. A single letter is selected at random from the word 

'PROBABILITY'. The probability that it is a vowel, 
. 
IS 

Ca) 2111 Cb) 3111 

Cc) 4/ 11 Cd) none of these 

21. Let A = {I , 2, 3, 4}, B = {a, b, c}, then number of 

functions from A ~ B, which are not onto is 
Ca) 8 Cb) 24 Cc) 45 Cd) 6 

22. The minimum value of the function defined by 

fix) = maximum {x, x + 1, 2 - xl is 

Ca) 0 
1 

Cb) -
2 

Cc) ! Cd) 3 
2 

23. For parabola i' + I + 2xy - 6x - 2y + 3 = 0, the 

focus is 
Cb) (- 1, 1) (a) (1, - 1) 

Cc) C3,I ) Cd) none of these 

24. If A = {x : x = 4n + 1, \;f 2 < n < 6}, then number of 

subsets of A are 

Ca) 22 Cb) 23 Cd) 26 

25. The mean deviation and S.D. about actual mean of 

the series a, a + d, a + 2d, ... , a + 2nd are respectively 

(a) nCn +l)d, nCn - I) . d 
2n+I 3 

(b) nCn-I) , nCn +l).d 
3 2n 

Cc) 
nCn+l)d nCn+I) .d , 
(2n + I) 3 

Cd) 
n(n - I)d nCn - I) .d , 

2n-I 3 

26. If the arithmetic progression whose common 

difference is non zero, the sum of first 3n terms is 

equal to the sum of the next n terms. Then the ratio 

of the sum of the first 2n terms to the next 2n terms 
• 
IS 

Ca) 1:5 Cb) 2:3 

Cc) 3: 4 Cd) none of these 

( I)" " 
27. lim n. equals 

Ca) e Cb) e- I 

Cc) 1 Cd) none of these 

28. A man of height 2 m walks directly away from a 

lamp of height 5 m , on a level road at 3 m/s. The rate 

at which the length of his shadow is increasing is 

Ca) 1 m ls Cb) 2 m ls Cc) 3 m ls (d) 4 m ls 

2 2 

29. If the foci of the ellipse x + Y2 = I and the 
2 2 25 b 

hyperbola x _ Y =~ coincide, then the value 
144 81 25 

of b2 is 

(a) 3 Cb) 16 

30. If sin- I x + sin- I y = 

equal to 

211 
(a) 

3 

11 
Cb) -

3 

Cc) 9 Cd) 12 

2It , then (05- 1 x + (OS- 1 y is 
3 

11 
Cc) - (d) 11 

6 
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31. If the sum of the binomial coefficients in the 

expansion of 
1 

x+ _ is 64, then the term 
x 

independent of x is equal to 

Ca) 10 Cb) 20 Cc) 40 

32. Solution of the differential equation 

sin y dy ~ cos yCl - x cos y) is 
dx 

Cd) 60 

Ca) sec y ~ x-I - ce" Cb) sec y ~ x + 1 + ce" 

Cc) secy ~ x+e"+c Cd) none of these 

33. The function fix) ~ lx' - 3x + 21 + coslxl is not 

differentiable at x is equal to 

Ca) -1 Cb) 0 Cc) 1 Cd) 2 

34. From 6 different novels and 3 different dictionaries, 
4 novels and 1 dictionary are to be selected and 
arranged in a rowan a shelf so that the dictionary 
is always in the middle. Then the number of such 
arrangements is 
Ca) at least 500 but less than 750 

Cb) at least 750 but less than 1000 

Cc) at least 1000 Cd) less than 500 

35. A normal to y2 ~ 4ax at t touches x' - y' ~ a' , then 
(t2 + 1)3 is 

Ca) < 0 Cb) > 0 

Cc) < 0 Cd) nothing can be said 

36. Iff: X -> Y defined by fix) ~ .j3 sin x + cos x + 4 is 

one-one and onto, then Y is 
(a) [1,4] (b) [2,5] Cc) [1,5] (d) [2,6] 

- -
37. If ii,b,l' be unit vectors such that ii -L b,c 

is inclined at the same angle to both 
- --a and b and c ~ pa + qb +rCii x b), then which of 

the following is true? 

Ca) p ~ q 
Cc)lql<1 

Cb) Ipi <1 
C d) All of these 

38. Area of the region bounded by the curves, y ~ e", 

Y ~ e-X and the straight line x ~ 1 is given by 

Ca) Ce - e- i + 2) sq. units 

Cb) Ce - e- i - 2) sq. units 

Cc) Ce + e-1 - 2) sq. units 

Cd) none of these 

39. If the normal at the end of latus rectum of the 

x' l 
ellipse ,+, ~ 1 passes through (0, - b), then 

a b 
e4 + e' (where e is eccentricity) equals 
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Ca) 1 Cb) .fi Cc) ..j5-1 Cd) ..j5 +1 
2 2 

40. A variable plane passes through the fixed point 

Ca, b, c) and meets the axes at A, B, C. The locus of 

the point of intersection of the planes through A, B, 

e and parallel to the coordinate planes is 

abc abc 
Ca) _+_+_~2 Cb) -+-+- =1 

xyz xyz 

abc 
Cc) _ +_ +_ =-2 

abc 
(d) _ +_ +_~-1 

x Y z x Y z 

-
41. If ii, band c are unit coplanar vectors, then the 

scalar triple product 
- -

[2ii - b 2b - c 2c - ii] is equal to 

Ca) 0 (b) 1 Cc) - .[3 Cd).[3 

42. The total number of numbers that can be formed by 

using all the digits 1, 2, 3, 4, 3, 2, 1, so that the odd 

digits always occupy the odd places, is 

Ca) 3 (b) 6 Cc) 9 Cd) 18 

43. Number of real roots of the equation 

.Jx +~x-J(l -x) ~ 1 is 

Ca)O (b) 1 Cc)2 Cd) 3 

xeX 

44. f dx is equal to 
Cl+x)2 

eX 
Ca) ---, +c 

x+l 

eX 
Cc) - + e 

Cx + 1)2 

Cb) e"Cx + 1 ) + c 

eX 
Cd) +e 

l+x' 

45. If Y ~ x+JY+Jx+J y+ ... = ,then dy is equal 
dx 

to 

1 
C a ) -,------,-

2y - l 

Cc) 2y - l 

, 
y -x 

Cb) ---:3i---
2y -2xy-l 

Cd) none of these 

••••••••••• •• ••••••••••••••••••••••• • ••• •• •••••••••••••••••••••••••••••••••••• 

Monthly Test Drive ClASS XI ANSWER KEY 

I. (b) 2. (b) 3. (b) 4. (e) 5. (a) 

6. (c) 7. (a,c) 8. (a,b) 9. (b) 10. (a,b,c,d) 

11. (a,c) 12. (a,d) 13. (b) 14. (d) 15. (d) 

16. (e) 17. (7) 18. (4) 19. (0) 20. (0) 



1. (b): ': Numbers a, b, 12 are in G.P. 
:. b' = 12a ... {i) 

and a, b, 9 are in A.P. 

:. 2b=a+9 or a=2b-9 ... {ii) 
From (i) and (ii), we get 

b' = 12{2b - 9) => b' - 24b + 108 = 0 

=> (b - 18)(b - 6) = 0 :. b = 6,18 

From (ii), we get a = 3, 27 

. b 6 18 2 
:. Common ratIO = _ =_ and _ = 2 and _ 

a 3 27 3 

:. Common ratio = 2 (for decreasing G.P. common 
3 

ratio * 2) 

2. (a) : 
A B 

13 pass through A II pass through B 

• .. Number of intersection points 
= 37 C - I3C - II C + 2 = 535 , , , 

(.: Two points A and B) 

3. (b) 

4. (b) : The probability of hitting in one shot 

10 I 
- -:-== -

100 10 

If he fires n shots, the probability of hitting atleast once 

=1 -

=> 

I n 
1-- = I -

10 

9 n I 
-- -

10 2 

9 
n 

50 I 
=50%= = -

10 100 2 

• .. n{log 9 -log IOJ = log I - log 2 

=> n{210g 3 - IJ = 0 -log 2 

0.3010300 
• .. 

log2 
n = - -,----,-----,..--,. = 6.6 

1-210g3 1-2x0.4771213 

Hence, n = 7 

5. (e) 

6. (e): ': Q lies on y-axis, 

Put x = 0 in 

5x - 2y + 6 = 0 

:. y = 3 

• .. 

Q=(0,3) 

PQ = ~ro'-, -+-3''-+-0-+-6-X-3-2 = 55 = 5 

I 

7. (e): Since, A = zl' B = z" C = (1 - i)zl + iz, 

:. AB = Iz, - z,L 
BC = 1(1 - i)z] + iz, - z,l = II - illz] - z,l 

= .fi Iz] - z,l 
and CA = 1(1- i)zl + iz, - z,l 

= lill-z] + z,l = Iz, - z, l 
:. AB = CA and (AB)' + (CA)' = (BC)2 

x-I x>1 
8. (e): Since, y = Ix - II = ' 

l-x, x<l 

3-x, x>O 
and y = 3 - Ixl = 

3+x, x<O 

Solving (i) and (ii), we get 

x=2andx=-1 

:. Required area = f' (3-1 x 1-1 x -11)d 
-] 

= fO (2x+2)dx+ rI2dx+ f '<4-2X)d 
- I Jo 1 

= 4 sq. units. 

9. (d) : D.R.'s of PQ are I - (-5), 5 - 3, - 2 - I 

i.e., 6, 2, -3 

/ 2 2 2 ,623 
and V6 +2 +(-3) =7:. D.C.sare - , _ ,-::: 

7 7 -7 

10. (e): (1 + cos ,,/8) (I + cos 3,,/8) (1 + cos 5,,/8) 

... (i) 

... {ii) 

(I + cos 7,,/8) 

= 2cos'(1tI16) . 2cos'(3,,/16) . 2cos'(5,,/16) ·2cos'(7,,/16) 

= 16[cO$ (,,116) cos (3,,116) cos (51t116) cos (7,,116)]' 

= [2 cos (71t116) cos (1tI16)], [2cos (51tI16) cos (31l116)]' 

= [cos (,,/2) + cos (3,,/8)], [cos (,,12) + cos (,,/8)], 

1 1 
= cos'(3,,/8) cos'(,,/8) = - (cos ,,12 + cos ,,/4)' = -

4 8 
-

11. (d) : For parallel, axb = 0 
, 
• 
I 

2 

, 

J 
I 

4 -A 

3 = 0 

• •• 
=> i (6+3A)- j(0)+k(-2A-4)=0 

:. 6 + 3}. = 0 => }. = -2 

alx' - x - 21 

2+x-x' 
12. (b) : We have,f(x) = b 

x-[x] 

x-2 

, x<2 

, x=2 

, x>2 
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a(x2 -X-Z) 
, x < 2 

Z+x-x2 

j(x) = 

=> j(x) = 

b 

x - Ix ] 

x - Z 

a 

b 

x - [x] 

x -Z 

, X= 2 

, x> 2 

, x < Z 

, x=Z 

, x >Z 

Now, L.H.L. = lim f(x )= limf(Z-h) = lima=a 
x~2 h4 0 h~O 

R.H.L. = lim f(x)= lim f(Z +h) 
x ---? 2 + h---?O 

= lim 2+h-[Z +h] = lim 2+h-Z = I 
h->O Z+h - Z h->oZ+h - Z 

Value of the function = j(2) = b. Sincej(x) is continuous 
atx = 2 
:. L.H.L. = R.H.L. = Value of f (x) 
:. a = b = I 

13. (d) : Let j(x) = a2,? + 2bx + 2c 
From the question, a2a 2 + ba + c = 0 and 
a2~2 _ b~ - c = 0 

Now,j(a) = a2a 2 + 2ba + 2c = ba + c = _a2a 2 

j(~) = a2~2 + 2b~ + 2c = 3(b~ + c) = 3a2~2 
But 0 < a < ~ => a , ~ are real 
:. j(a) < O , j(~) > 0 
Hence, a < y < ~. 

14. (d) : In the given expansion, (r + I)th term = T,+ I 
r- \ 10- r r 

3 

x 
= 10C 

, 3 

x 
-
3 

s-~ 
2 

Zx2 

r r 
5-- - r 

x 2 =IOC ___ _ 
r r r r 

5- - - -
3 2 2. 22 

For independent of x, 
r 

Put5 - - - r = O 
2 

• 
• • 

3r 
5 = - => 

2 
10 . 'bl r = - , Impossl e 
3 

• • 
• r", whole number 

15. (b) 16. (e) 

17. (d) : Let each line e E set of the lines (L) 

(i) As e II £ => (e, i) E R 'd £ E L 

::::::> R is reflexive. 
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(ii ) Let £1' £2 E L such that (£1' ( 2) E R then 

£t II £2 => £2 11 £1 => (t2' £1) E R 
:. R is symmetric. 

(iii) Let £1' £2' £3 E L such that (f l ' (2) E R 

and (f2' £3) E R 
=> f Ill £211 e3 => eel' £3) E R => R is transitive. 
Since a relation R, which is reflexive, symmetric and 
transitive is known as equivalence relation. 
:. Given relation is an equivalence relation. 

18. (e): pen ) = 5" - Z" 
Let n = 1 => P(l ) = 31. = 3 
:. A = I 

Similarly n = 5 :. P(5) = 55 - 25 

= 3125 - 32 = 3093 = 3 x 1031 
In this case, A = 1031 
Similarly, we can check the result for other cases and 
find that the least value of A and n is I. 

19. (b) : Rank of diagonal matrix = Order of matrix 
= 3. 

20. (b) : There are II letters in the word 'PROBABILITY' 
out of which I can be selected in II CI ways. 
:. Exhaustive number of cases = I ICI = 11 
There are three vowels viz AIO. 
Therefore, favourable number of cases = 3C I = 3 

3 
Hence, the required probability = -

II 

21. (e): TotalnumberoffunctionsfromA --7 B= 34 = 81 
Number of onto mappings 
= Coefficient of 0 in 4! (e" - 1)3 

= Coefficient of X4 in 4! (e3x - 3e2x + 3e" - I) 

34 3.24 3.14 

= 4! - + - 0 
4! 4! 4! 

= 81 - 48 + 3 = 81 - 45 = 36 
:. Number of functions from A --7 B, which are not 
onto is 81 - 36 = 45 

22. (d) : .: j(x) = maximum {x, x + I , Z - xl 

• .. 

y = max{x,x + 1, 2 -xl y 

3/2 

- 2 1 

Minimum value offunction = 3/2 

x 



23. (d) 

24. (e): A = {x: x = 4n + 1 'd 2 < n < 6} 

or A = {9, 13, 17,2 1, 25} 

=) Number of elements of A = 5 

:. Number of subsets of A = 2" = 25 

25. (e): Since, x = Mean of the series 

- a+(a+d)+ ..... +(a+2nd) = a + nd 

2n+1 

We have Lldl = n(n + I) d and 

, 2d2 (n)(n + 1)(2n + 1) 
Lid 1= ---6---

_ Ldl 
Now, M.D. and cr2 = 

N 

M.D. = n(n+ I)d 
2n+1 

2d2 ·n(n+ I)(2n+l) 
and cr' = 

:. S.D. = R = 

6·(2n+l) 

n(n + l)d2 
-

n(n + I) . d 
3 

3 

26. (a) : Let Sn = Pn' + Qn = Sum of first n terms 

According to question, 

Sum of first 3n terms = Sum of the next n terms 

==> S3n::: S4n - S3n or 2S3n ::: S4n 

or 2[P(3n)' + Q(3n)] = P(4n)2 + Q(4n) 

=) 2Pn' + 2Qn = 0 or Q = - nP 
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... ( i) 

Sum of first 2n terms S2n 
Then, =::::-:==0::-== =-;;-...::::",-Sum of next 2n terms S4n -S2n 

P(2n)2 + Q(2n) 
- ---,--~~~~~,--

[P(4n)2 +Q(4n)] - [P(2n)' +Q(2n)] 

2nP+Q _ nP 

5nP 6Pn+Q 
- 1 

-
5 

[From (i)] 

( ,)1In ' , lin 
27. (b) : Let P = lim ..cn_.,--- - lim n. 

n-too n n-too "nn 

::: lim 
1·2·3·4 ..... n 

tJ-too n·n·n ... ... n 

= lim 
n-.= 

1 

n 

2 

n 

l i n 

1 :.lnP= lim _ 1 2 
In - + In - +In 

3 n 
- + ... + In -

H-too n n n n n 

1 n r 1 
- lim - ~)n = folnx dx 

n-too n r=1 n 

= [lnx .x-xJ6=O- 1 =- 1 :. P= e- ' 

28. (b) 

29. (b) : If eccentricities of ellipse and hyperbola are e 
and e,. 
:. Foci are (+ae, 0) and (+a,el' 0). 

Here, ae::: aIel ==> a2e2 ::: are? 
, 2 

2 h 
a 1--,;-

a2 
, 

=) a2 - b' = ai + hi 
:. h'= 16 

144 81 
=) 25 - b2 = +- = 9 

25 25 

30. (b) : COS-IX + cos-'y = 1t _ sin- ix + 1t - sin-'y 
2 2 

21t 1t 
= 1t - (sin- 'x + sin-'y) = 1t - = -

3 3 

31. (b) : 
1 " 

1+- = 64 
1 

1 
General term Tr + I ::: nCr(x)t1 - r -

x 

For independent of x, 

• 
• • 

6 - 2r = 0 =) r = 3 

T, + , = 6C,xD = 6C, = 20 

32. (b) : .: sin y dy = cosy(1 - x cos y) 
dx 

• 
• • 

(given) 

n=6 



=> tan y dy = 1 - x cos Y 
dx 

=> secytanydy - secy= - x 
dx 

Putsecy= v => secytanydy _ dv 
dx dx 

Then, from (i), dv 
dx 

-v=-x 

I- I.dx 
i.F.=e =e-x • .. 

Then, the solution is 

v. (e-X) = f (-x)e-Xdx 

=> V· e-x = (-x)(-e-X ) + e-x + c 
or v = x + 1 + ceX or sec y = x + 1 + ceX 

33. (c) 

... (i) 

34. (c) : Out of 6 novels, 4 novels can be selected in 6C
4 

ways. 
Also out of 3 dictionaries, 1 dictionary can be selected 
. 3C In I ways. 
Since the dictionary is fixed in the middle, we only have 
to arrange 4 novels which can be done in 4! ways. 

6·5 
Thenthenumberofways =6C .. 3Cj ·4! = ·3·24 = 1080 

2 

35. (a) : Normal at t, i.e. (at', 2at) is 
tx + Y = 2at + at' or, y = - tx + (2at + at') 
This will touch xl - Y' = a' 

x' l . 
or 2 - 2 = llf 

a a 
(2at + at')2 = a2 ( - t)' _ a' 

=> 4t' + f5 + 4t4 = t' - 1 

[Using c' = a2m2 - t>2] 

=> f5 + 3t4 + 3t2 + 1 = - t4 => (t2 + 1)3 = - t4 < 0 
[Here, if t = 0, then normal to Y' = 4ax will be x-axis 
at (0, 0) and x-axis can't touch rectangular hyperbola 

x'- y' = a2 :. t"O] 

36. (d) : Rewritej(x) = 2 sin(x + n16) + 4 

n 
or j(x) = 2cos x - - + 4 

3 

:. Y = [2,6] (.: min and max values of sin 8 and cos 

8 are - I and +1) 

37. (d) : .: ii = Iii = Ie = 1 
-

Let 8 be the angle between ii & e and b & e 

• .. 
- -a·c 

coss= =ii·c 
liillel 

-
Similarly, cos 8 = b· e 

... (i) 

... (ii) 

- -.. ii.lb => ii·b=O • 

- -.. e = pii +qb +r(iixb) • 

- -
:. ii·e=pii.ii+qii.b+rii.(iixb) =p+O+O =p 

=> cos8=p [from 0)] 
:. Ipl = Icos 81 < 1 
Similarly, cos8 = q => Iql < 1 

Also,p = q 

38. (e): 

y = e" 

x' ... ............ . 

'. I 
••• •••• 

... -' . -,-

o 1 

:. Required area = f~ (eX - e - x )dx 

= Ie" + e-X]u l = (e + e- I) - (eO + e-O) 

= (e + e- I - 2) sq. units. 

x 

. . . . . . . . . . , . . . . . . . . , . . . . . . . , . . . . . . . . . . , . . . . . . . . . . . , . . . . . . . , . . . . . . . . . . , . . . . . . . . 

MATHDOKU 
Introducing MATHDOKU, a mixture of ken-ken, sudoku and 1(5' 1 

In this puzzle 6 x 6 grid is given, your objective is to fill the digits 1 

so that each appear exactly once in each row and each column. 
Notice that most boxes are part of a cluster. In the upper-left co",er l 
of each multi box cluster is a value that is combined using a 
operation on its numbers. For example, if that value is 3 for a two- ,ox l 
cluster and operation is mUltiply, you know that only 1 and 3 can go i 
there. But it is your job to determine which number goes where! A 
cluster may have just one box and that is the number that fills that )ox.1 

1'+ 8+ 5 10+ 

3 4 

12+ 9+ 

1m lu , I "P+ 
2 8+ 7+ 

II + 2 

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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39. (a) : Normal at the extremity oflatus rectum in the 

first quadrant (ae, b2la) is 

x-ae_y-b2 I a 
-..." - '--,;--, 
ae I a' b2 lab' 

As it passes through (0, - b) 

- ae 
, 

- b- b I a -, - ---,-,----
aela' Iia 

=} _a' = - ab - b' =} a' - b' = ab 

=} a'e' = ab or e' = bla 

b' 
:. e4 = = 1 = e' =} e4 + e' = 1 

a' 
_ x y z 

40. (b) : Let plane IS - +- +- = 1 x, y, z, 
which passes through (a, b, c). 

. abc 
.. - + - + - =1 x, y, z, 
:. Locus of(xI'Yl'zj) is ~+.!'.+~=I 

x Y z 
-

41. (a) : Given, [ii b c) = 0 
-

Also, liil = I, Ibl = 1 and Icl = 1 

.. 
• 

- -
[2ii-b 2b-c 2c-ii] 

- -
= (2ii-b)· {(2b-c)x(2c-ii)} 

- - -
= (2ii -b)-{4b xc -2b xii -2cxc +cxii) 

- - -
= (2ii - b)· {4(b xc) + 2(iixb) -0+ (cxii)} 

- -
= 8ii-(bxc)+4ii·(iixb)+2ii-(cxii) 

- - - - -
- 4b-(bxc) - 2b(iixb) - b(cxii) 

- -
= 8[ii b c]+O+O-O-O-[ii b c] 

- -
= 7[ii b c] = 0 (.: [ii b c)=O) 

42. (d) : Required numbers = _4",!-c x 3! =18 
2!2! 2! 

43. (b): Given ,/x +Jx -J(I - X) = 1 

=} Jx -J(i - x) =I - ,/x 
Squaring (ii) both sides, we get 

x - ,)I-x = 1 +x - 2,/x 

=} - J (i-x) = 1 - 2,/x 
Squaring (iii) both sides, we get 

=} I - x= 1 +4x- 4,/x =} ifx 
25i' - 16x = 0 

16 
x = O, -

25 

... (i) 

... (ii) 

... (iii) 

= 5x 

16 
x= -

25 
(': x = 0 does not satisfy (i)) 
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xeX 

44. (a) : Let 1 = J dx 
(I + x)2 

= J eX 
(\+x)-I 

(\+ x)' 

J xii 
dx= e I+x - (i+x)2 dx 

eX (.: J eX {f(x) + J'(x) )dx = eX f(x) + c) - -,;-: _____ + c 
(i + x) 

45. (b) : Wehave,y = J x+ J y+ y 

=} (y' - x) = J 2y =} (y' - x)' = 2y 

Differentiating boih sides W.r.t. x, we get 

2(y' - x) 2y dy - I 
dx 

(i-x) 
3 2y -2xy-1 

~~ 
..• ••....•......... -. •. . .......... -_ . ............. -............... . . ' ........ . 

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 
in each empty cell. Every row, every column and elJery 3 x 3 box should 
contain one of each digit. 

The puzzle has a unique answer. 

3 

1 ) 4 

8 1 

1 

, 
4 9 

, 
) 4 4 

9 ) 

1 , 
9 

s 

6 

) 

) 8 

S 

4 6 

3 9 1 
6 

, 
3 4 , 

1 6 

5 

5 

6 

1 

9 

) 

9 

9 
4 "ste).+---t--t-

3 S 
9 

3 

6 

) 

3 9 

4 

6 
) 3 1 

8 
8 

9 , 

1 8 ) 

3 

-t-+3 6 9 
8 

1 8 

9 
5 -t-1:-+-' _3H 

-t-ot-
6 
-+--j 

) 

Readers can send their respomes at editor@mtg.in or post us with complete 
address. Winne~' name with their valuable feedback will be published in next issue. 



ThiS specially designed column enables students TO self analyse their extent of understanding of all chapters. Give yourself four marks 

for correct ans~\'er and deduct onl? mark for wrong anS'lI/'Cr. Self check table given at the end Vliill help you to check your read iness 

Total Marks: 80 

Only One Option Correct Type 

1. If I, log9(31 -x + 2) , log3[4. 3x 
- I] are in A.P. then x 

equals 
(a) log34 
(c) l - log43 

(b) 1 - log34 
(d) 10g.3 

2. Let A and B be two events such that 
I I - I 

P(A u B) =- , P(A r. B) =- and P(A) =- , 
6 4 4 

-

where A stands for the complement of the event A. 
Then the events A and Bare 
(a) equally likely but not independent 
(b) independent but not equally likely 
(c) independent and equally likely 
(d) none of these 

3. Tangents drawn from the point P(1 , 8) to the circle 
x' + l - 6x - 4y - II = 0 touch the circle at the 
points A and B. The equation of the circumcircle of 
the triangle PAB is 

4. 

5. 

6. 

(a) x' +l+4x- 6y+19=0 
(b) x'+ l - 4x - IOy + 19 = 0 
(c) x' + l - 2x + 6y - 29 = 0 
(d) x'+ l - 6x - 4y + 19=0 

7. 

Time Taken: 60 Min. 

One or More Than One Option(s) Correct Type 

2 

a _Ja2 _ x2 _
X 

Let L = lim x 4 4 , a > O. If L is finite, 
x-->o 

then 
(a) a = 2 

1 
(c) L= -

64 

(b) a = 1 

(d) L = 1 
32 

8. An ellipse intersects the hyperbola 2X> - 21 = 1 

orthogonally. The eccentricity of the ellipse is 
reciprocal of that of the hyperbola. If the axes of 
the ellipse are along the coordinate axes, then 
(a) Equation of ellipse is x> + 21 = 2 
(b) The foci of ellipse are (+ 1, 0) 
(c) Equation of ellipse is x' + 21 = 4 

(d) The foci of ellipse are (+-/2,0) 
---------------------------.----------------------------------------------------------------
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9. An n-digit number is a positive number with exactly 
n digits. Nine hundred distinct n-digit numbers are 

to be formed using only the three digits 2, 5 and 7. 
The smallest value of n for which this is possible is 
(a) 6 (b) 7 (c) 8 (d) 9 

10. If from a point P(z,) on the curve Izl = 2, pair of 
tangents are drawn on the curve Izl = I meeting 

Q(zz), R(Z3)' then 
z, +z2 +z3 

(a) complex number will lie on the 

curve Izi = I 3 

4 I I 4 I 1 (b) _+_ + __ +_+_ =9 
Zl z2 z3 Zl z2 z3 

(c) orthocentre and circumcentre of IlPQR will 

coincide , 
z2 21t 

(d) arg - =....,.. 
z3 3 

11. All points lying inside the triangle formed by the 
points (1, 3), (5, 0) and (-1, 2) satiSfy 
(a) 3x+2y>0 (b) 2x+y-13>0 
(c) 2x - 3y - 12 < 0 (d) -2x + y > 0 

12. If xm . yn = (x + y)m + n, then dy/dx is 

(a) 2: 
x 

(b) x+ y 
xy 

(c) (xyr' 
- I 

x 
(d) -

y 

13. If in a triangle PQR, sinP, sinQ, sinR are in A.P. then 
(a) the altitudes are in A.P. 
(b) the altitudes are in H.P. 

(c) the medians are in G.P. 
(d) the medians are in A.P. 

Comprehension Type 

Let a, r, s, t be non-zero real numbers. Let P(at', 2at), 
Q, R(ar', 2ar) and 5(as' , 2a5) be distinct points on the 
parabola y' = 4ax. Suppose that PQ is the focal chord 
and lines QR and PK are parallel, where K is the point 
(2a,0). 

14. The value of r is 

1 (a) - _ 
I 

, 
(b) I + 1 

I 

1 (c) _ 
I 

, 
(d) t - I 

I 

15. If 51 = I , then the tangent at P and the normal at 5 to 
the parabola m eet at a point whose ordinate is 

(d) none of these 

Matrix Match Type 

X' -6x+5 
16. Let lex) = """-2 ---. 

x -5x+6 

Column I 

P. If - 1 < x < 1, then 

Q. If I < x < 2, then 

R. If x > 5, then 

P Q R 
(a) 2 1 3 

(b) 3 1 2 

(c) 3 2 1 

(d ) 2 3 1 

Column II 

1. j(x) > 0 

2. j(x) < 0 

3. 0 < fix) < I 

Numerical Value Type 

17. Let (x, y, z) be points with integer coordinates 
satisfying the system of homogeneous equations: 
3x - y- Z= 0; -3x+ z=O; -3x+ 2y+z= O. Then the 
number of such points for which x' + y' + z' < 100 
• 
' S ___ . 

18. Let ABC and ABC be two non-congruent triangles 

withsidesAB=4,AC=AC =2./2 andangleB =30'. 
The absolute value of the difference between the 
areas of these triangles is ___ . 

19. The largest value of the non-negative integer a 
I-x 

C h ' h \. -ax+sin(x- I)+a I-JX I. 
lOf W lC 1m = - 15 

x .... 1 x +sin(x- I) - I 4 
--' 

20. Let al. a2' a3 • ........ all be real numbers satisfying 

a, = 15,27 - 2a, > 0 and ak = 2ak _, - ak _Z for k = 3, 
z, , 

4, ... , II. If a, + a, + ... + all = 90, then the value of 
II 

al +a2 + ... +a11 is equal to __ . 
II 

Keys are published in this issue. Search now! © 

SELF CHECK 
Check your score! If your score is 

No. of questions attempted 

No. of questions correct 

Marks scored in percentage 

• ••••• 

• ••••• 

• ••••• 
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I > 90% I EXCELLENT WORK! You are well prepared to take the challenge of final exam. 

190 M 75% I GOOD WORK! You can score good in the final exam. 

74-60% j SATISFACTORY! You need to score more next time. 

I < 60% I NOT SATISFACTORY! Revise thoroughly and strengthen your concepts. 
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Practice paper for eSSE Exam as per the reduced syllabus 

and marking scheme issued by eSSE for the academic session 2020-21. 

Practice Paper 2021 
GENERAL INSTRUCTIONS 

Time Allowed: 3 hours 
Maximum Marks: 80 

(1) This question paper contains two parts A and B. Each part is compulsory. Part A carries 24 marks and Part B carries 
56 marks. 

(2) Part-A has Objective Type Questions and Part -8 has Descriptive Type Questions. 
(3) Both Part A and Part B have internal choices. 
Part-A: 

(1) It consists of two sections- I and II. 
(2) Section I comprises of 16 very short answer type questions. 

(3) Section II contains 2 case studies. Each case study comprises of 5 case-based MCQs. An examinee is to attempt any 4 out 
of 5 MCQs. 

Part-B: 
(1) It consists of three sections- Ill, IV and V. 
(2) Section III comprises of 10 questions of2 marks each. 
(3) Section IV comprises of7 questions of3 marks each. 
(4) Section V comprises of 3 questions of 5 marks each. 
(5) Internal choice is provided in 3 questions of Section-III, 2 questions of Section-IV and 3 questions of Section-V. You 

have to attempt only one of the alternatives in aU such questions. 

PART-A 

SECTION-I 

All questions are compulsory. In case of internal 
choices attempt anyone. 

1. If A = {I, 2, 3), B = {I, 4, 6, 9} and R is a relation 

from A to B defined by 'x is greater than y', then 

find the range of R. 

I 2 
2. Find the adjoint of the matrix A = 3 4 . 

OR 

(osls0 
Find the value of 

sin 75° 

sin 15° 

cos 75 
• 

3. A line makes angles a, ~ and y with the co-ordinate 

axes. If a + ~ = 90°, then find the value of y. 

OR 

Find the equation of the line passing through 

(xl' Yl' z,) having direction cosines I, m and n. 
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4. 

5. 

6. 

(i+2j)2 
If A = [aijl , x,' where aij = 2 ,then findA. 

J 2 - 3sinx 
Write the value of 2 dx. 

cos x 
State the reason for the relation R in the set {I, 2, 3} 

given by R = {(I, 2), (2, III not to be transitive. 
, , , 

7. Find the value of/" for which the vectors 2i - Ie j + k 
, , , 

and i + 2 j - k are orthogonal. 

OR 

AAA _ A"" 

If a = 7i + j - 4k and b = 2i + 6 j + 3k , then find the 
-

projection of a on b. 

3 

8. Evaluate: f 3x dx 
2 

9. Write the direction cosines of the line whose 

equation is Sx - 3 = ISy + 7 = 3 - IOz. 

10. Write the integrating factor of the following 

differential equation: 

(I + x2 ) + (2xy - cot x) dx = 0 
dy 

OR 

Write the sum of the order and degree of the 

following differential equation 

d dy 
3 

=0. 
dx dx 

0 2b -2 

II. If matrix A= 3 1 3 
• • to be IS gIven 

3a 3 -I 

symmetric, then find the values of a and b. 

OR 

12. Find the value of 'p' for which the vectors 
"""" "A 

3i+2j+9k and i - 2pj+3k are parallel. 

13. The coordinates of a point Pare (3, 12, 4) w.r.t. 
origin 0 , then find the direction cosines of OP. 

14. If 0 is origin and C is the mid point of A(2, - 1) and 

B(- 4, 3), then find the value of OC. 
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IS. Let R be an equivalence relation on a finite set 

A having n elements. Then, find the number of 

ordered pairs in R. 

16. If a line makes angles 81' 82, 83 with the positive 
direction of co-ordinate axes respectively, then 
find the value of cos 28 1 + cos 28, + cos 283. 

SECTION ,II 

Both the case stndy based qnestions are compulsory. 
Attempt any 4 sub-parts from each question 17 and 18. 
Each sub-part carries I mark. 

17. Mr. Sahil is the owner of a high rise residential 
society having 50 apartments. When he set rent 

at , 10000/month, all apartments are rented. 

If he increases rent by , 2S0/month, one fewer 

apartment is rented. The maintenance cost for each 

occupied unit is , SaO/month. 

---
~== -= •• -..•• -•••• :: .. 

••• • .. -•• 

Based on the above information answer the 
following questions. 

(i) If P is the rent price per apartment and N is 

the number of rented apartment, then profit is 

given by 

(a) NP (b) (N - 500)P 

(c) N(P - 500) (d) none of these 

(ti) If x represent the number of apartments which 

are not rented, then the profit expressed as a 

function of x is 

(a) (SO - x) (38 + x) 

(b) (50 + x) (38 - x) 

(c) 2S0(50 - x) (38 + x) 

(d) 250(SO + x) (38 - x) 

(iii)If P = 10S00, then N = 

(a) 47 (b) 48 

(c) 49 (d) so 
(iv) If P = 11,000, then the profit is 

(a) ,483000 (b) ,500000 

(c) ,SOSOOO (d) ,6S0000 



(v) The rent that maximizes the total amount of 

profit is 

(a) , 11000 

(c) , 15800 

(b) , 11500 

(d) , 16500 

18. Between students of class XII of two schools A 

and B basketball match is organised. For which, 

a team from each school is chosen, say T 1 be the 

team of school A and T 2 be the team of school B. 

These teams have to play two games against each 

other. It is assumed that the outcomes of the two 

games are independent. The probability of T 1 

winning, drawing and losing a game against T 2 are 

1 3 d 1 . I - ,- an _ respectIve y. 
2 10 5 

Each team gets 2 points for a win, 1 point for a 

draw and 0 point for a loss in a game. 

Let X and Y denote the total points scored by team 

A and B respectively, after two games. 

Based on the above information, answer the 
following questions. 

(i) peT 2 winning a match against T I) is equal to 

(a) 1/5 (b) 116 

(c) 1/3 (d) none of these 

(ii) peT 2 drawing a match against T I) is equal to 

(a) 1/2 (b) 1/3 

(c) 1/6 (d) 3/10 

(iii)P(X> Y) is equal to 

(a) 1/4 (b) 5112 

(c) 1120 (d) 11120 

(iv) P(X = Y) is equal to 

(a) 11/ 100 (b) 113 
(c) 29/100 (d) 112 

(v) P(X + Y = 8) is equal to 
(a) 0 (b) 5/12 

(c) 13/36 (d) 7/12 
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PART-S 

SECTION -III 

All questions are compulsory. In case of internal 
choices attempt anyone. 

19. Find the area enclosed by the line y = 3x, the x· axis, 
and the ordinates x = 1 and x = 4. 

20. Find the value of sin-I J3 1 
- 3sin-1 

• 

,fi 2 

OR 

If sin [cot-I (x + 1) 1 = cos (tan-I x), then find x. 

21. A random variable X has the following distribution. 

X 1 2 3 4 5 6 7 8 

PIX) 0.15 0.23 0.12 0.10 0.20 0.08 0.07 0.05 

For the event E = {X is prime number} and 
F = {X < 4}, find P(E u F). 

3 1 
22. If A = , then find A -I. 

-I 2 

23. Evaluate: J dx 
3sin2 x+4 

OR 

f
n /4 2 Evaluate (tan x + cot x) dx. 
nl3 

24. Determine the constants a and b such that the function 

25. 

26. 

27. 

28. 

ax2 + b, if x > 2 

f(x) = 2, if x = 2 

2ax - b, if x < 2 

is continuous at x = 2. 

Solve the differential equation 5 dy = eX y 4 . 
dx 

Find the equation of normal to the curve 
2 2 - -

x 3 + yJ = 2 at (1, 1). 

A box contains N coins, of which m are fair and 
the rest are biased. The probability of getting head 

when a fair coin is tossed is .!: , while it is 2 when 
2 3 

a biased coin is tossed. A coin is drawn from the 
box at random and is tossed twice. The first time it 
shows head and the second time it shows tail. Find 
the probability that the coin drawn is fair. 

" " A _ "" .... 
If a = -3i+nj+4k and b =-2i+4j+pk are 
collinear, then find the value of nand p. 



OR 
""A_A"" _ _ 

Ifii =i+ j+k,b=i+ j, c= i and (axb)xc=Aii+~b, 
then find the value of A + It. 

SECTION-IV 

All questions are compulsory. In case of internal 
choices attempt anyone. 

29. Find the interval in which, the function 

30. 

f(x) = tan- I (sin x + cos x) is an increasing function. 

If ddY
x 

- _ 2_ , then show that x + Y + 2 = c.e yl2 
x+y 

• for x >0 smx. 
31. Let f(x) = 

1- COSX , 
and g(x) = eX. 

for x <0 

Then, find the value of (gofl' (0) . 

OR 

Find the derivative of cos- I 

2 

t t
- I 1-3x oco • 

3x-x3 

32. Find the area of the region 

2 I-x 

I +x' 
with respect 

R = {(x,y): Ixl < Iyl and x' + y' < I}. 

33. LetA = R - {3 }, B = R -{ I}. Letf:A --7 B be defined 

by f(x)=X-2 Then, showthatfis bijective. 
x-3 

34. If J log(logx)+ I , dx=x[j(x)-g(x)]+C, 
(logx) 

then findf(x) andg(x). 

OR 

Evaluate: J I dx 
.4 .2 2 4 sm x+sm xcos x+cos X 

35. If fix) = x", then find the value of 

1'(1) j"(1) r(l) (-1)" f"(I) 
f(I)- + - + ..... + . 

I! 2! 3! n! 

SECTION-V 

All questions are compulsory. In case of internal 
choices attempt anyone. 

36. Find the shortest distance between the lines 

x-3 y-8 z-3 x+3 y+7 z-6 
---,--= = and = = . 

3 - I i -3 2 4 
OR 

AAA "" 

Show that the lines r = (i + j - k) + A(3i - j) 
"" A" 

and r = (4i -k) +~(2i+3k) are coplanar. 

Also, find the equation of the plane containing 
them. 

37. 
I -2 

Find a 2 x 2 matrix B such that B 
I 4 

OR 

6 0 

o 6 
• 

If A = 
2 -i 

- I 2 
and I is the identity matrix of 

38. 

1. 

2. 

• 
• • 

order 2, then show that A' = 4A - 3I. Hence find A-I. 

Maximize Z = 4x + 6y, subject to 3x + 2y < 12, 
x + Y > 4, x, Y > o. 

OR 

Z = 6x I + 2x" subject to 5x, + 9x, < 90, x, + x, > 4, 
x, < 8, x, > 0, x, > O. Find the minimum value of Z. 

SOLUTIONS 

Here, R = {(2, i), (3, I )} :. Range of R = {I} 

OR 

We have, 
sin 75° cos75 

= (0575°c0515° - sin75°sinlSo 

= cos(75° + i 5°) = cos90° = 0 

3. We know that cos'a + cos'~ + cos'-y = I 
=; cos'a + cos'(90° - a) + cos'-y = i 

=; cos'a + sin'a + cos'-y = I =; I + cos'-y = i 

=; cos'-y = 0 =; cosy = 0 =; Y = 90° 

OR 

If I, m, n are the direction cosines of the line, then 

equation of the line which passes through (XI' y" ZI) is 
x-x y- y z-z _;--,-1 _ I _ 1 

I m n 

Here, all = (1+ 2 x I)' = 9, ai, = (1+ 2 x 2)' _ 25, 
2 2 2 2 

4. 

a = (2+2xI)' =8 and a = (2 +2x2)2 =18 
21 2 22 2 

9/2 25/2 
So, the required matrix A = 

8 18 
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5 J2-3sin xd =J 2 _ 3sinx d 
. 2 X 2 2 X 

COS X , cos x cos x 

= J (2sec2 x- 3secx tanx)dx = 2tanx - 3secx + C 

6 . For transitivity of a relation, if (a, b) E Rand 
(b, c) E R => (a, c) E R 
We have, R = {(I, 2), (2, l)} 
(l,2)E R and (2, I)E Rbut(l, 1)10 R 

• .. R is not transitive . 
""" -"" .... 

7. Let ii=2i - l..j+k and b=i+2j-k 
- -

We know, ii and b are orthogonal iff a· b = 0 
, , , , , , 

=> (2i - I..j + k)· (i + 2j - k) = 0 

2-21..-1 = 0 => 1 -21..=0 
I 

=> => 1.. =-
2 

OR 
-

- a· b 
Projection of a on b = . 

I b I 
"'A""" "-

(7i+j-4k)·(2i+6j+3k) 14+6 - 12 8 

- --~r=(2~)'C" +~(~6=;')2~+~(3~l''''--- = 7 = 7 

8. 
3 3X 3 33 _ 3' 18 

We have, J 3x dx = = =.,-----
2 log 3 2 log3 log3 

9. 'The given line is 5x - 3 = 15y + 7 = 3 -IOz 

3 7 3 
x- - y+~ z-~ 

5 15 10 => - -- -
I I I 
- ~ -~ 
5 15 10 

I I I 
Its direction ratios are "5' Is' -Iii that are proportional 

to 6, 2, - 3. 

Now, J6' +22 +(_3)2 =7 

• .. 
6 2 3 

Its direction cosines are - , -. - - . 
7 7 7 

10. 'The given differential equation is 

(1+ x 2 )+ (2xy - cotx) dx = 0 
dy 

=> (I + x 2 ) dy + 2xy - cot x = 0 
dx 

dy 2x cotx 
=> + 'y= 

dx l+x2 l+ x2 

f 2\ dx 
:. I.F.= e l+x = e1og( I+x-') = I + x2• 
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OR 

'The given differential equation is 

d 

dx 

dy 

dx 

3 

=0 
2 d2 

y-
. 2- 0 

dx 

Order = 2 and Degree = I 

:. Order + Degree = 2 + I = 3 

o 2b - 2 

11. Given, A = 3 I 3 .: A is symmetric. 

3a 3 - I 

A' =A • .. 
0 3 3a 0 2b - 2 

=> 2b I 3 - 3 I 3 -

-2 3 -1 3a 3 -1 

On comparing the corresponding elements of the 

. -2 3 
matnces, we get a = and b = _ . 

3 2 

- I I 

=> 
.,. 

B = 2 2 

I 3 

3 4 - I I 4 3 
• AT _ BT = - I 2 2 2 - - 3 0 -.. -

0 I I 3 -I -2 

A"A _A "" 

12. Let a=3i+2j + 9k and b=i - 2pj+3k 
-

For ii and b to be parallel, b = I..a. 
""" """" A A 

=> i - 2p j +3k = 1..(3i + 2j +9k) = 31..i + 2A.j +9J..k 

1 1 
=> 1= 31..; - 2p= 21.., 3 = 91.. => I.. =- and p = -1..= 

3 3 

13. Direction ratios of OP are (3 - 0, 12- 0, 4- 0) i.e., 
(3, 12,4) 

Also, Jr
3-=-2 -+- (-12-)-=-2 -+-(-4)-=2 = 13 

• .. Direction cosines are 

3 12 4 -3 -12 -4 
- , - - or 
!3 !3'!3 

, , 
!3 !3 13 

• 



14. Since. C is the mid point of A (2. -I) and B( - 4. 3). 

• .. 
2 - 4 - 1+3 

Coordinates of C is , = (-1, 1) 
A A , 2 2 

• .. OC= - i+ j 

15. As R is an equivalence relation on set A having n 

elements. 
Hence, R has atleast n ordered pairs. 

16. Here. direction cosines of the given line are cos 81' 
cos8, and cos83 

:. cos' 8 1 + cos28 , + cos28 3 = 1 ... (i) 

Now, cos28 I + cos28, + cos283 

= 2(cos'81+ cos'8, + cos' 83) - 3 [ ... cos28 = 2cos'8 - 1] 

=2(1) - 3 [using (i) ] 

= - I 

17. (i) (c) : If P is the rent price per apartment and N 
is the number of rented apartment, then the profit is 
given by, NP - 500 N = N(P - 500) 
[... :( SOO/month is the maintenance charges for each 
occupied unit ] 
(ii) (e): If x be the number of non-rented apartments, 
then N = 50 - x and P = 10000 + 250 x 
Thus, profit = N(P- 500) = (50 -x) (10000 + 250x- 500) 
= (50 - x) (9500 + 250 x) = 250(50 - x) (38 + x) 
(iii) (b) : Clearly, if P = 10500, then 
10500= 10000+250x=>x=2 => N=48 
(iv) (a): Also, if P = 11000, then 
11000 = 10000 + 250 x => x = 4 and so profit 
P(4) = 250(50 - 4) (38 + 4) =:( 483000 
(v) (b): We have, P(x) = 250(50 - x) (38 + x) 
Now, P'(x) = 250[50 - x - (38 + x)] = 250[12 - 2x] 
For maxima/minima, put P'(x) = 0 
=> I2 - 2x = 0=>x = 6 
Thus, price per apartment is, P = 10000 + 1500 = 11500 
Hence, the rent that maximizes the profit is :( 11500. 

18. (i) (a) : Clearly, P(T, winning a match against T I) 
. 1 

= P(TIlosmg) = -
5 

(ii) (d): Clearly, P(T, drawing a match against T I ) 

= P(T I drawing) = ~ 
10 

(iii) (d) : According to given information, we have the 
following possibilities for the values of X and Y. 

------, 
X 4 3 2 I o 
Y 0 I 2 3 4 

Now, P(X > Y) = P(X = 4, Y = 0) + P(X = 3, Y = 1) 
= P(T I win) P(T I win) + P(TI win) P(match draw) 

+ P(match draw) P(T I win) 

1 1 I 3 3 1 5 + 3+3 II = - '- + - '- + - '-= --
2 2 2 10 10 2 20 20 

(iv) (c): P(X = Y) = P(X = 2, Y = 2) 
= P(T I win) P(T, win) + P(T, win) P(TI win) 

+ P(match draw) P(match draw) 

11113311929 
= - '- +-'- +-'- = - + - + - -c= 

2 5 5 2 10 10 10 10 100 100 
(v) (a) : From the given information, it is clear 
that maximum sum of X and Y can be 4, therefore 
P(X + Y = 8) = 0 

19. Area enclosed by line y = 3x, x-axis, x = 1 and 
x = 4 is shown in figure. 

• 
• • 

4 

Required area = J 3x dx 

y 
7'Y = 3x 

;0 (4, 12) 

'" 
I 

4 
3x2 3 

- -;;-- =- [16 -I] 
2 I 2 

3 45 

';:" 

X' If'IX= 1 
~, 

=- x IS =- = 22.5 sq. units 
2 2 

20. We have, sin- I 1 3 . - I .fi - sm 

1t - 31t 
=-- 1t=---,-

4 4 

.: Principal value of sin- I 1 1t 
=- and 

.fi 4 

that of sin - I J3 
2 

OR 

x=4 

1t ---
3 

X 

We have, sin[cot- I (x + 1)] = cos (tan- Ix) ... (i) 
Let cot- I (x + I) = A and tan- I x = B 

. 1 
=> x + 1 = cot A => smA=-r~~-

) (X + I)2+ 1 

1 
Also, x = tan B => cosB =-r~~ 

~X2 +1 
[From (i)] Now, sin A = cos B 

1 1 

=> ) (X+I)' +1 --.JFx7'~+~1 => (x + 1)' + I = x' + I 

I 
=> 1 + 2x=0=> x= - -

2 

21. Clearly, PtE) = P(X = 2) + P(X = 3) + P(X = 5) + 
P(X = 7) 

= 0.23 + 0.12 + 0.20 + 0.07 = 0.62 
P(F) = P(X = I) + P(X = 2) + P(X = 3) 

= 0.15 + 0.23 + 0.12 = 0.50 
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P (E n F) = P(X = 2) + P(X = 3) = 0.23 + 0.12 = 0.35 
:. peE u F) = P(E) + P (F) - P (E n F) 

= 0.62 + 0.50 - 0.35 = 0.77 

3 I 
22. Given, A = 

-I 2 
=> IA I = 6 + I = 7 '" 0, 

• A - I exists . .. 

Now, (adj A) = 
2 - I 

3 I 
A- I I 

~ -
~ --

7 

2 - I 

I 3 

23. LetI = J dx =J sec'x dx 
3sin2 x + 4 3tan2 x+4sec2 x 

sec
2 

x d -J 4+7tan' x x 

Put tan x = 1 => sec2x dx = dl 
, 

:. I=J dl = I tan-I J7 tanx +c 
4+71' 2J7 2 

OR 
rr/4 

LetI = J (tanx+cotx)' dx 

," 
~/4 n/4 

= J (tan
2 

x+2 + cot' x)dx = J (sec' x+cosec' x)dx 
n/3 n/3 

rr/4 r:; I -2 
= [tanx-cotx],,, = 1- 1- ,.,3+ J3 = J3 

24. We have, R.H.L. (at x = 2) 

= lim f(x) = lim ax2 +b = 4a+b 
x~2+ x~2+ 

L.H.L. (at X= 2) = lim f(x) = lim (2ax - b) = 4a-b 
and f(2) = 2 x -> 2- x->2-

Since, fix) is continuous at x = 2. 
:. 4a + b = 2 and 4a - b = 2 

Solving, we get a = .!., b = 0 
2 I 

Thus,fix) is continuous at x = 2 if a = - and b = O. 
2 

h 
dy x 4 5 x 

25. We ave, 5 = e y => dy = e dx 
dx l 

On integrating both sides, we get 

J 4 J 5y- 3 -5 x 
5 Y - dy = eX dx => = eX + c => = e + c 

(- 3) 31 
26. Differentiating x'l3 + y'/3 = 2 with respect to x, we 
get 

1/3 
y 2 _ 2 _ dy dy 

_ xl/3 +_ y l/3 =o=> _ 
3 3 dx dx x 
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:. Slope of the tangent at (I, I) = - I 

Also, the slope of the normal at (I, I) is given by 
-I 

-;-_....,...,.,-__ .,......,....,.,...~ = I 
slope of the tangent at (I, I) 

Therefore, the equation of the normal at (1,1) is 
Y - I = I (x - 1) => y - x = 0 

27. Let E be the event that the coin tossed twice shows 
first head and then tail and F be the event that the coin 
drawn is fair. 

P(F)· P(EIF) 
P( FIE) = -;;-;-;,,-;;-:-=o;;--=-c== 

P(F)·P(EIF) + P(F)P(E!F) 

m I I 
]:1'2 ' 2 m/4 

--..,.--;"--,i';-"'--,.----;-- ---",--::,.,-:-;--= 
mil N - m 2 1 m/4 + 2(N - m)/9 - '- '- + ----0-0- . - . -

N22 N 33 
9m 

m+8N 
-

28. We have, ii and b are collinear. 
_ AAA """ 

:. ii=Ab => -3i+nj+4k=A(-2i+4j+pk) 
3 

=> A = -
2 3 

Also, n = 4A => n= 4x- = 6 
2 

2 8 
And, Ap = 4=> p = 4X - =-

3 3 

OR 
A A A 

• • 
I } 

We have, ii x b = I I I = -i + j 

I 1 
A A A 

• • 
I } 

Now, (iixb)xZ= -I 1 

I 0 
_A " " 

=> Aii+~b=i(O-O)- j(O-O)+k(O-I) 
" "A A 

=> (A+~)i + (A+~)j + (A)k=-k 

On comparing, we get A = - 1 and A + ~ = 0 

29. Since,f(x) = tan-I (sin x + cos x) 

:. r(x) = I 2 (cosx - sinx) 
I +(sinx+cosx) 

,fi cos 
It 

x +-
4 

1+(sinx+cosx)2 

f(x) is increasing, if rex) > 0 => cos 
It 

x+- >0 
4 , 



1t 1t 1t 31t 1t 
~ - - <x+ - <_ => - <x< -

2 4 2 4 4 

30. 
. dy 2 

GIven, ; -:-:-
dx x+ y 

dy dz 
Put x + Y ; z => - - 1 

dx dx 
So, given equation becomes 

dZ_
1

2 dz z+2 
dx ;z=>dx- z 

zdz 2 
dx; -1 - dz 

z+2 z+2 

On integrating, we get 

x + c1 ; z - 2ln(z + 2) => In(x + y + 2) ; 
y 

x+y+2; ce ' 

• smx, for x>O 
31. Given, f(x); and g(x) ; e" 

for x<O 

• .. 

• .. 

1- cosx, 

gof(x) ; 
l-cos x e , 

x>O 

x<O 

L.H.D.; (goj)'(O - h) ; lim gof(O - h) - gof(h) 
h....:,o -h 

l- cos(0-h) I- cosh 

I· e - e 0 ; Im---.,--- = 
h-40 - h 

R.H.D. = (goj) '(0 + h) 

. of(O+h)- of (h) . e"nh _e,in" 
=hm

g g =hm =0 

• .. 

h --40 h h-tO h 

R.H.D. = L.H.D. = 0 => (goj)'(O) = 0 

OR 

- I 
Let Y1 = cos 

, 
I - x 

l+x' 
= 2 tan- I x 

d -I 
an Y2 = cot 

, 
1- 3x 

3x-x' 
=3tan- 1 x 

Differentiating w.r.!. x, we get 

dYI 2 dy, 3 
and 

l +x2 l+x' dx dx 

dYI 2 

dYI dx 1+x2 2 - -- -
dy, dy, 3 3 

dx l+x' 
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32. We have, y ; x 
y ; -x 

x'+y';1 

Solving (i) and (iii), we get 

• .. Required area; Area of the shaded region 

y 
y ;-x r.=x 

x' ----, x 

y' 

; 4 (Area of the shaded region in first quadrant) 

1/ , 

;4 () I-x' -x)dx 

;4 

o 
1/.j2 , 

1 I '2 1. - I x 
- x..;l-x +- sm x--
2 2 2 0 

1 1 1 1t 1 
;4 -:-;= x +- x---2../2 .,fi 2 4 4 

1t . 
= - sq. umts 

2 

33. Let x and y be two arbitrary elements in A. 

x-2 y - 2 
Then,f(x) ; fiy) => ; "----: 

x - 3 y - 3 
=> xy - 3x - 2y + 6 ; xy - 3y - 2x + 6 

=> x ; y, If x , yEA 

So,fis an injective mapping. 

... (i) 

... (ii) 

... (iii) 

Again, let y be an arbitrary element in B, then fix) ; y 
x - 2 3y-2 

=> ; y => x; -'---:-
x-3 y-l 

3y -2 
Clearly, If y E B, there exist x = E A such that 

y - l 

3y - 2 
f(x) ; f 

y - l = 3y - 2 = y 
-'-----.,.. - 3 
y-l 

3y- 2 
-'--- - 2 
y-l 

Thus, every element in the co-domain B has its pre-image 

in A, so fis a surjective. Hence,!: A -7 B is bijective. 
•••••••••••••••• • ••••••••••••• • •••••••••••••••••••••••••••••••••••••••••• • •••• 

Test Drive CI ASS XII 

1. (d) 2. (b) 3. (b) 4. (a) 5. (b) 

6. (a) 7. (a, c) 8. (a) 9. (b, c) 10. (a,e) 

11. (b, c) 12. (b,e) 13. (a,e) 14. (c) 15. (b) 

16. (c) 17. (0) 18. (2) 19. (4) 20. (2) 



34. Consider. J log(log x) + I , dx 
(log x) 

= J I·log(logx)dx + J I, dx 
(logx) 

= log(logx)·x- J I Xx dx+ J I 2 dx+C 
(logx)xx (log x) 

=xlog(logx)-J I dx+ J I , dx+C 
logx (log x) 

I J - I x J I =xlog(logx)- xx+ 2 ·-dx + 2 dx+C 
logx (logx) x (logx) 

x J I J I =xlog(logx)- - 2 dx+ , dx+C 
logx (log x) (log x) 

I 
=x log(logx) - +C=x[j(x)-g(x)]+C 

logx 

• 
• • 

I 
f(x) = log (log x). g(x) =-;--

logx 

OR 

Refer to Answer 46. page no. 159-160 of MTG CBSE 
Champion Mathematics. Class 12. 

35 . Since.f(x) = x" => f(1) = I 

t(x) = nx" - I => to) = n 
j"(x) = n(n - I)x"-' => j"(1) = n(n - I) 

• • • • •• ••• ••• • • • 

• • • • •• ••• ••• ••• 

j"(x) = [n(n - I)(n - 2) ... 2· I ] X'H' 

=> j"(I) = n(n - I )(n - 2) ... 2 . I 
We have, 

nl) nl) r(l) (_I)" j"(I) 
f(1)- + - + ..... + 

I! 2! 3! n! 
n n(n-I) n(n-I)(n-2) 

= 1- - + - + ..... 
I! 2! 3! 

(-I)"n(n-I)(n - 2) .... 2·1 
+ ~~~~~~----

n! 
= 1 - "CI + "c, - "C3 + .... + (-I)" "C,, = (I _ I)" = 0 

36. We have, (xl' YI' ZI) = (3, 8, 3), (x" Y" z,) 
= (-3, -7, 6), (a I' bi' cl ) = (3, - I, 1) and (a" b" c,) = (-3,2,4). 
Now, shortest distance 

-6 -15 3 

Here, numerator = 3 - 1 1 

-3 2 

= -6(-4 - 2) + 15 (12 + 3) + 3 (6 - 3) 
= 36 + 225 + 9 = 270 

• 
• • Required distance 

270 
-c====~======~===~ 

)(-4-2)' +(-3-12)' +(6-3)' 

= 270 = ../270 = 3j36 
../270 

OR 

Refer to Answer 76, page no. 
Champion Mathematics, Class 12. 

I - 2 
37. Let A = 

I 
and C= 

4 

I - L 

Then, IAI = I 4 =6;<0 

So, A is invertible. 
The given matrix equation is 

B 
I -2 

I 4 

6 0 
-

o 6 

6 

0 

272 

0 

6 

=> BA=C => (BA)A-I=CA- I 

of MTG 

=> B(AA-I ) = CA-I => BI = CA-I => B = CA-I 

4 
:. adj A = 2 

-I T 4 2 
--

I - I I 

-1 I d' I => A = aJA =-
IAI 6 

Now, B = CA-I 

=> B= 
6 0 I 4 2 

' -

o 6 6 -I I 

I 24 + 0 12 + 0 
=> B= -

6 0-6 0+6 

4 2 

-I I 

I 6 0 ---

--

6 0 6 

4 2 

- I I 

OR 

4 2 

-I I 

CBSE 

Refer to Answer 95, page no. 70 of MTG CBSE 
Champion Mathematics, Class 12. 

38. We have, maximize Z = 4x + 6y 
Subject to 3x + 2y < 12, x + Y > 4, x, Y > 0 

Letl l :3x+2y=12: 1,:x+y=4 

13 : x = 0 and 14 : y = 0 

MATHEMATICSTODAY I MAY'" 



Shaded portion ABC is the feasible region, where 
A(4, 0), B(O, 6), C(O, 4). 

x:"" 

, 
I 

Now maximize Z = 4x + 6y 
Z at A(4, 0) = 4(4) + 6(0) = 16 

Z at B(O, 6) = 4(0) + 6(6) = 36 

Z at C(O, 4) = 4(0) + 6(4) = 24 

6 
I, 

12 

D(O, 8)8 C(3 .6, 8) 

2 
8(18,0) 

1 12141618 

I, 

For C : Solving II and 13' we get C(3.6, 8) 

Shaded portion ABCD£ is the feasible region, where 

A(4, 0), B(18, 0), C(3.6, 8), D(O, 8), £(0, 4). 

Now, minimize Z = 6xI + 2x, 

Z at A(4, 0) = 6(4) + 2(0) = 24 

Thus, Z is maximized at B(O, 6) and its maximum value 

is 36. 

Z at B(18, 0) = 6(18) + 2(0) = 108 

Z at C(3.6, 8) = 6(3.6) + 2(8) = 37.6 

Z at D(O, 8) = 6(0) + 2(8) = 16 OR 
We have, minimize Z = 6x1 + 2x2 

Z at £(0, 4) = 6(0) + 2(4) = 8 

Subject to 5x1 + 9x, < 90, Xl + X, > 4, x, < 8, xl' x, > ° 
Let II : 5x I + 9x, = 90, I, : XI + x, = 4, 13 : X, = 8, 

Thus, Z is minimized at £(0, 4) and its minimum value 

is 8. 

14: Xl = ° and Is : x, = ° 
.... . .. _ ............ .... ... ................ ... -.- ... _ ..... .. -....... _ .. .. .. _ ............ ......... .... ............... _ ... ... . - . _ ... _ . . ...... ...... _ .. . .. _ ... ... . 
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ThiS specially designed column enables students TO self analyse their extent of understanding of all chapters. Give yourself four marks 

for correct ans~\'er and deduct onl? mark for wrong anS'lI/'Cr. Self check table given at the end Vliill help you to check your read iness 

Total Marks: 80 

Only One Option Correct Type 

L A plane which is perpendicular to two planes 

2x - 2y + z = 0 and x - y + 2z = 4, passes through 

(I, - 2, I), 'The distance (in units) of the plane from 

the point (I, 2, 2) is 

(a) 0 (b) 1 (c) fi (d) 2fi 

2, 'The area of the region between the curves 

I+sinx d I-sinx 
y = an y = bounded by the 

cosx cosx 

lines x = 0 and 
1t, 

X=-lS 
4 

Ji-I 
t dt (a) f 

(I +I' )J I- t' 0 

Ji-I 4t 
(b) f dt 

o (I+t')J I t' 

J2+1 4t 
(c) f dt 

o (I +I' )J 1 t' 

J2+! t 
(d) f dt 

o (I+t ' )J I t' 

x 
where t = tan - , 

2 

3, 'The value of tan 

(a) 
17 

6 

16 
(c) -

7 

(05- 1 4 + tan- l 2 is 
5 3 

17 
(b) 6 

7 
(d) 16 

4, 

Time Taken: 60 Min. 

A problem in mathematics is given to three 

students A, B, C and their respective probability of 

solving the problem is 2,2 and 2 , Probability that 
2 3 4 

the problem is solved is 

3 1 2 1 
(a) - (b) - (c) - (d) -

4 2 3 3 
I 

5, 'The value of the integral 1= f x(l - x)" dx is 
o 

(a) 
1 

(b) 
1 1 

n+2 n+1 n+2 

1 1 1 
( c) + (d) 

n+1 n+2 n+1 

6, Ifjis a differentiable function satisfying j 
for all n > 1, n EI, then 

(a) [(0) = 0 = j(O) 

(b) If(x)1 < I , XE(O, 1) 

(c) j(X) = O,XE(O, I] 

(d) j(O) = 0 but f(O) not necessarily zero 

1 

n 

One or More Than One Option(s) Correct Type 

= 0 

7. For any two events A and B in a sample space, 

P(A)+P(B)-1 
(a) P(AIB» ,P(B);tO, is always 

true P(B ) 
-

(b) P (A n B) = P(A) - P(A n B) ,does not hold 

(c) P(A u B) = 1- P(A) P(B), if A and Bare 

independent 

(d) P(AuB) = I - P(A)P(B), if A and Bare 

disjoint 

MATHEMATICSTODAY I MAY '21 



8. I
I X4(1_X)4 

The value(s) of 2 dx is (are) 
o l+ x 

22 2 
(a) 7-7t (b) 105 (c) 0 

9. Which of the following functions are continuous on 
(0,7t)? 

(a) tan x 
x 1 

(b) It sin _ dt 

(c) 

(d) 

1, 

. 2 
28m- x, 

9 

37t 
O<x<-c-

4 
37t 
---,- < x< 7t 
4 

. 7t 
XSlllX,O<X< -

2 
7t 7t 
_ sin (7t+x), - <x< 7t 
2 2 

o t 

""" _A "" """ 
10. Let a=2i- j+k,b = i+2j-k and c=i+ j - 2k 

-
be three vectors. A vector in the plane of band c 

whose projection on a is of magnitude 2 is 
3 

A A A A A A 

(a) 2i+3j-3k (b) 2i+3j+3k 
A A A 

(c) -2i-j+5k 
A A A 

(d) 2i+ j+5k 

11. fix) is cubic polynomial with f(2) = 18 and 

fil) = - 1. Also fix) has local maxima at x = - I and 

fix) has local minima at x = 0, then 
(a) the distance between (-1,2) and (a,fia)), where 

x = a is the point of local minima is 2.,[s. 
(b) j(x) is increasing for xE[1,2.,[s]. 
(c) j'(x) has local minima at x = 1. 

(d) fiO) = 15 

12. Letg(x) be a function defined on [- I , I] . If the area 

of the equilateral triangle with two of its vertices at 

(0,0) and [x, g(x)] is .,f3 , then the function g(x) is 
4 

(a) g(x)=-~l+X' (b) g(x)=~I-x' 

(c) g(X)=-~I - x2 (d) g(x)= ~l+x2 
13. The differential equation representing the family 

of curves y' = 2e (x + -fc ), where e is a positive 
parameter, is of 

(a) order 1 

(c) degree 3 

(b) order 2 

(d) degree 4 

MATHEMATICS TODAY J MAY '21 

Comprehension Type 

Consider the polynomial fix) = 1 + 2x + 3x2 + 4xJ 

Let 5 be the sum of all distinct real roots of fix) and 

lett = 151. 

14. The real numbers lies in the interval 

(a) 

(c) 

1 
--,0 

4 

3 1 - --, -
4 2 

15. The function j'(x) is 

(a) increasing in 

1 
-- ,I 

4 
(b) decreasing in 

1 
--. t 

4 

(b) 

(d) 

1 
- t, - -

4 

1 
- t, - _ 

4 

3 
-11,-_ 

1 
0,-

4 

4 

and decreasing in 

and increasing in 

(c) increasing in (-t, t) (d) decreasing in (-t, t) 

Matrix Match Type 

16. Consider the following linear equations 

a+~+a = O,h+q+az=O~da+.+~ = O 

Match the conditions/expressions in Column I with 

statements in Column II. 

Column I 

p. a + b + e * 0 and 
a2 + b2 + e' = ab + 
be + ca 

Q. a + b + e = 0 and 

a2 
+ b2 

+ !- * ab + 
be + ca 

R. a + b + e * 0 and 
a2 + b' + !- * ab + 
be + ea 

S. a + b + e = 0 and 
a' + b' + e' = ab 
+ be + ca 

P Q R S 

(a) 2 I 3 4 

(b) 3 4 2 1 

(c) 3 2 I 4 

(d) 1 2 3 4 

Column II 

1. the equations 
represent planes 
meeting only at a 
single point 

2. the equations 
represent the line 
x=y=z 

3. the equations 
represent identical 
planes. 

4. the equations 
represent the 
whole of the three 
dimensional space. 



Numerical Value Type 
2k-l 2.fk 2.fk 

17. Let y'(x) + y(x)g'(x) = g(x)g'(x), y(O) = 0, xER, A= 2.fk 1 -2k and 

where f' (x) denotes d f(x) and g(x) is a given -2.fk 2k - 1 
dx 

non-constant differentiable function on R with 

g(O) = g(2) = O. Then the value of y(2) is __ . 

o 
B= 1-2.fk 

-Jk 

~ Jk 
o 2.fk. 

18. Let f be a function defined on R (the set of all 

real numbers) such that {(x) = 2010(x - 2009) 

(x - 20 lO)'(x - 2011)3(X - 2012)4, for all x ER. If g is 

a function defined on R with values in the interval 

-2.fk 0 

If det (adj A) + det(adj B) = 106
, then [k] is equal to 

---' 
[Note: adj M denotes the adjoint of a square matrix 

M and [k] denotes the largest integer less than or 

equal to k]. (0, =) such that fix) = In(g(x)), for all xER, then 

the number of points in R at which g has a local 1 
• • maxImum lS ___ . 20. The value of f 4x3 

o 
19. Let k be a positive real number and let 
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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 Ii x (ii x C) = ii / 2 and A, B, C are unit vectors 

- -
then find the angle between A and C. 

(Aditya, Delhi) 

-- - - B 
Ans. Given, A x (B x C) =_ 

2 -
- - - -- - - - -B 

Also, A x (B x C) = (A . C) B - (A . B) C =-
2 

On comparing coefficients, we have 
-- - - B 

(A C)B= -
2 

- - 1 
A ·C=- => 

2 

- - -
and (A . B) C = 0 

- - 1 It 
IAIICllcos91 =- => 9= -

2 3 

2. Let ai' a" ... be positive numbers in G.P .. For each 

n, let An' Gn ' H" be the arithmetic mean, geometric 

mean and harmonic mean of aI' a2, ... ,an' Express 

the geometric mean of Gl' G" ... , Gn in terms of 

AI' A2 • . .. ,An> H I' H2 • ... ,Hn' 

(Khushi, Hyderabad) 

n l-r 

] I 

G (a a a )n = (a]"r l+2+ ... +(1I- 1))" = alr(n - l)/2 n= 12··· n 

n n 
Hn= --

1 1 1 1 1 1 - +- + ... +- 1 +- + ... + 
a] a2 an a] r n-] 

r 

• 
• • 

l -r 

n l - r 

A H = a'r(n - 1) = G2 
11 n I n 

] 

The G.M. of Gl' G" ... , Gn is (G]G, ... G,,)n 
] 

= (A]H]·A2H, ... AnH n )2n 

= (A] A, ... An X H]H, ... H,y"n. 

r-1 n 

3. Let~, = (r - I)' 2n' 

(r _1)3 3n3 

n 

6 

4n-

, 
3n -3 

• 

... (1) 

Find the value of I.~, . (Anjana, Patna) 
r = 1 

" I. (r - 1) n 6 
r=1 

n 

Ans. I.~, - n 

I. (r - I)' 2n' 4n -
r=l r=1 

n I. (r _ 1)3 
r = 1 

n(n - 1) 

2 

3n3 , 
3n -3 

n 6 

_ (n - 1)n(2n - 1) 
2n' 2(2n - 1 

6 

(n - I)' n' 

4 
3n3 3n(n -1 

(n - l)n 2n 12 

1 
= - (n - 1)n(2n - 1) 12n' 12(2n - l 

48 
(n - I)' n' 12n3 12n(n - l 

By taking factors (n - 1) n from Cl' 2n from C, and 12 

from C3' we get 

1 1 1 
II II 2 

2n-l 6n 2n- =0 I.~ = -(n-l)n , 2 
r = 1 

(n - 1)n 6n' n(n - 1 

MATHEMATICSTODAY I MAY·21 
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