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[ MATHEMATICS |

SECTION - A 2. Iftwo vectors a and b satisfies
Multiple Choice Questions: This section contains 20 multiple 3Bl ela B -~ 52
choice questions. Each question has 4 choices (1), (2), (3) and ‘a+ ‘+’a— |:\/E+l then the value of ‘a+ ‘ T
(4), out of which ONLY ONE is correct. ‘a g 5| —‘5 —B‘ ’ ‘(—1 _pl
Choose the correct answer : equal to
1. If xl_x—‘3|+3|x—2|+1=0, then the number of real (1) 1442 2) 2+42
solution is
(1) 2 2) 4 (3) 1+2V2 (4) 3+242
(3) 1 4) 6 Answer (4)
Answer (3) ‘5+5’+’3—5| (\/_ )
Sol. - - = Sol. ——————=(~2+1
ol. x|x—-3|+3|x-2|+1=0 ‘a+b‘—|a—b
Case-l
x<2 2la+b
#:(\/ﬁ*'z)
x(3-x)+32-x)+1=0 ‘a+b‘—‘a—b‘
3x—x*+6-3x+1=0 2‘4 B‘
a+
x> =7 = B = B =\/5
a+b|—|a—
XZiﬁ x:—ﬁ ‘ ‘
Case-ll a+b
- B2y
= a—-b 2
X(3-x)+3(x—2)+1=0
R
2 7)
SR St B = }—(_HZ :(\/5+1) =2+1+2V2
X’ —6x+5=0 -
(x-5)(x—1)=0 =3+2\2
= x=5,1 (no solution) 3. If a box contains 19 unbiased coins and 1 biased coin
Case-lll with both faces head. If a coin is randomly chosen out
— of this box and tossed. If the head appears, then the
- probability that the biased coin was selected
X(x—3)+3(x—2)+1=0
19 1
X —3x+3x-6+1=0 (1) 7 () g
2 _
e (3) = @ =
:>x:i\/§ (no solution) 5 6
Only 1 solution i.e., /7 Answer (1)
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P(u) P(ﬁj
u

5.  Thesum ofseries 2C1- (1x2) +3C2- (2x3) +%Cs- (3 x 4)

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| e 19 ; S . 1
I Sol. P m = " v +..+PCs- (18 x19)is S, then B is equal to "
I P(u)P(—jw(v)P(:j I
! u u (1) 104 (2) 107 I
1 1 (3) 103 (4) 114 I
—x1
: = 20 - 2 2 Answer (4) :
1 19 1 2419 21
! Barus sl Sol. Tr=("C,)-r(r+1)Vre(1,2,3,..,18} !
1 4. Llety=y(x) and (1 + x3)y' — 2xy = (x* + 2x*> + 1) cosx. (r+1)! I
| ; T= 0+ 2) =1 (P ,
: If y(0) = 1, then Iy(x)dx equals to = - :
I -3 S=YT, = rr+1)[r+2-1] "
| (1) 20 (2) 15 r=L =L |
| 18 18 |
I i 2= 4] 18 = rr+1)(r+2)= Y r(r+1) I
: Answer (3) r=1 r=1 :
d Brir+1)(r+2)[r+3-(r-1] L&rr+1[(r+2)-(r-1)
! Sol. (1+x2)—y—2xy:(x4 +2x% +1)cosx =Z r+ip421] =1} —Z [( ) ] 1
: dx r=1 4 r=1 3 :
| Q_[ 2x j _ (% +1)cosx _ 18x19x20x21 _ 18x19x20 1
: dx \1+x2 (x% +1) 4 3 :
2x 20 18x19
: e o | =18x19 [105—?} = === [295] = 33630 :
[ 1+ x? |
I y i:6><19=114 1
: 1o :_[cosxdx 295 :
+X
I 6. If a triangle is formed using linesy =x+ 1, y = 4x -8, I
| y = mx + c. If the orthocentre of this triangle is (3, —1), 1
I yZZJ'sinx+c then m — cis equal to I
| 1+x (1) 0 2) 1 |
1 ~ y(0)=1 1
| . (3) 1 (4) 2 I
1 - Answer (1) 1
: y:(1+sinx)(1+x2) sol. y=x+1 :
| 3 3 y=4x-8 |
| J.y(x)dx J.(1+sinx)(1+x2)dx A (K=1,K) |
i -3 -3 |
: 3 G :
" = 201+ x*)dx : I
I 0 - I
3 Ty = ax K+8

I a2 e e =59 I
: 3 |, CRLy=x+1 :
| =6+18=24 =CR:x+y-2=0 I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
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$+K—2:0:>K:0

a(-10)

8. Let aand B be roots of the equation

[(t-ﬁ-z)%—l]xz +[(t+2é —1}x+(t+2)711—1)=0

If lima=aand limB=b then 72 (a + b)? is equal
1

t—>-1 t—>—
to
2,0) (1) 49 (2) 98
B4 AN (3) 36 @) 75
LineAC:y=0 Answer (2)

7. Letthe foot of perpendicular from P(5, 1, —3) on the line
Li:x-1=y-2=zandly:x-2=y=z-1isQandR,

Sol. Notice that
1

respectively. The area of triangle P and R is equal to a+p= _w
1
7 7 7=
f — 2 — (£4+2) =1
2 2 1
(t+2)2t -1
73 op=—-"7—
B — 4) 7 i
2 (t+2)7 -1
Answer (3) 1
Sol. P(5,1,-3) lim (OL+B)=—6— =a+b
t—>-1 1
Li:x—-1=y-2=z=A 7
La:x=2=y=z-1=p 1
Any pointof L1isQA+1, A +2, 1) lim (QB)ZZ_llzlzlzab
t—>-1 21 3
Any pointof L2is R(n+2, u, n+1) 7

Now PQ<A—-4,A+1,A+3>-<1,1,1>=0
A=4+A+1+1+3=0

= (a+b) :% =72 (a+b)2=98

3L=0 9. Inan experiment, a random variable X can take values
‘e 0,1,2, 3. 1fP(X=0)=P(X=1), PX=2)=P(X=3) and
= d=H E(X?) = 2E(X), then the value of P(X = 0) is
Q(1,2,0) 1 1
1) — 2) —
Also,PR<pu-3,u-1,pn+4>-<1,1,1>=0 (1) 8 (2) 4
L=3+pu—-1+p+4=0 3) 1 () 3
= u=0 2 8
R(2,0,1) Answer (4)
Sol. P(X=0)=P(x=1)=aandP(X=2)=P(X=3)=b
" i A 2a+2b=1
Area =—‘PQ><PR‘= & -1 -8 7
2 2 = a+b==
314 2
E(X?) = 2E(X)
73 =ax02+ax12+bXx22+bx 3?2

=1‘7f+7}+7/2‘=1x7x\/—=_
2 3 2

=2(ax0+ax1+bx2+bx3)
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= a=3b
1 1
db=— = b=—
2 8
1 1 3
La=———=—
2 8 8
P(X:O):a:z
8
10. Two sets A and B are definedas A ={(a, B) : |a —1]| <5,
[B—5|<6anda, P € R}and B={(a, B) : 9(a.—2)? + 16(P
—6)2<144,a, B € R} then
(1) AcB (2) BcA
(3) A=B (4) None of these
Answer (2)
2 2
Sol. -~ B= (0-2) + (B-€) <1
16 9
AsA=o e [4,6], B e [-1,11]
y=11
¢ v©
3,9)
/l Set-B
i 6 < 27;(6 6)
(2, 3) Set-A
//’//’
= gt 0 ¢ y; 1
x=—4
>
«x=6
BcCA
11. Evaluate
1 1 3 1
I+
24 24
(1) E[i+iJ23 c 2) __23(§+i123 ic
72\ x X3 72 {x x*
B 23
& E[E_i)ﬂ & W —_B(i_ijﬂ e
72\x X3 72\x x*
Answer (2)

Get More Learning Materials Here : &

-3 3 2
—2——4dX =23t"dt

X

X
23 23 ¢
——jt~t22dt = _ap
3 324
24

23 (3 1)z
me—| == | FC
3x24\ x X3

12. Number of solution(s) of the equation

(c0529)-£c059j+cos$:2c053[5—ej in [ L
2 2 2 2 2

equal to

(1) 6 (2) 7

(3) 4 (4) 2
Answer (2)

Sol. 2(

—

€0s20)- [cosgj +2 cosﬁ =4cos® (S—GJ
2 2 2

50 30 (59
cos| — [+cos—+2cos| —
2 2 2
(39] (159]
cos| — |+cos| —
2 2

(39) 150
cos| — |—-cos——=0
2 2

( 150 sej
=| cos—+3cos—
2 2

Zsin(%jsin[ﬁj =0,30 = 2An
2 2
%:nn - 6:2n_n
2 9
g=2m
3
_4_Tl', 3t 2m 21 31 4m

T ’ 1Y ’ ’

9 9 9 "9 9 9
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2 2
13. If es is the eccentricity of ellipse Z—Z + Z—S =1, |b] <5 SECTION - B

X2 y? Numerical Value Type Questions: This section contains 5
and e: is the eccentricity of hyperbola e 1 and

Numerical based questions. The answer to each question
erre2 = 1. Then the length of latus rectum of ellipse should be rounded-off to the nearest integer.
which passes through foci of the ellipse and the

hyperbola and having centre at origin and axes along 21. Re(22+lj+Re(2z _IJ:Z is a circle of radius r and

the coordinate axes is z+l z=!
15ab .
16 B 32 centre (a, b), then is equal to
(1) — 2) —
: 2 Answer (0)
8 64 i
@) = (4) = sol. 2Re(2z—+.lj:2
5 5 Z+i
Answer (2) RS 2(x+iy)+i =
E X+ily+1i)
Sol. e =,/1-— 2x+iy +1))(x—i(y +1
5 :>Re( (if )( 2(y I 4
X +(y+1)
b’ 2 2 2
€1 = 1+E:>e1ez=1 2X"+Qy+1)(y+1)=x"+(y+1)
b2 b2 :>x2+y2+y:0
= |[1-—||1+— |=1=b* =9,b* 20 1 1
25 16 Centre (0,——),r=—
2 2
15
ab 0o
(0,4) r?

22. Let f(x):zx;S2 if range of f(x) is (— o0, a) U (B, =)

= (-5,0) (5,0) X°=3x+
then o + B2 equals to
(0,-4) Answer (194)
x=5
sol. f(X)=———
X°=3x+2

26" 2(16) 32

= a=5b=4=>"2 y(x¥*=3x+2)=x-5

2 ) d yx2—x(3y+1)+2y+5=0
14. D>0
15. (By+1)-4y(2y+5)>0
16. 9y?+1+6y—8y>—20y>0
i y:-14y+1>a-
s y € (-,0) U (B, )
: Now o + 3 = 14 ap=1
19. o?+B2=(a+B)*-20P
20. =(14)? —2=[194]
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tan(tan6)—tan(sin6)
tan0—sin6
then the value of f(0) at 0 = 0 is equal to

23. If f(B)= is continuous at 6 =0,

Answer (1)
i T tan(tan®)—tan(sin0)
60 tan0—sin®
3 . 3
(tan6+tam 6+2(tan6)5+...J—[sin6+(Sme)+...]
3 15 3

tan®—-sinO

(tane—sine)+§(tan9—sine)(tan2 0+tano.sin0 +sin ) +...

tanO—sin6
=1
24, If A is the area of the region given by
x* +1<y<min(11-3x,x+7), then the value of g is

equal to (in square units)
Answer (50)

y=x2+1

Sol.

1 2
A= j (x +7) = (x* +1))dx + j((l—sx) — (% +1))dx
-2 1

50

..3A=50

25. Ifay, a2, a3, ..., anare in AP, then find the value of an if it
isgiventhatai+ a2+ a3+ ..+an=700,and as=7,S7 =
7.

Answer (64)
Sol. a+5d=7

%[20+6d]:7

a+3d=1
a+5d=7
d=3,a=-8

g[—ls +(n-1)3]=700

g[(3n ~19)]=700

3n2-19n-1400=0
= n=25

an=a»s=-8+24x3=64
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