JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :- 11™
CHAPTER :- BASIC MATHS

ANSWER KEY
1. (A) 2, (D) 3. (D) 4. (B)
8. (C) 9. (D) 10. (D) 1. (C)
15. (A) 16. (A) 17 (A) 18. (C)
22, 25 23. 5 24. 1 25. 9
29. 1 30. 7

SOLUTIONS
1 (A) 3.
Sol Let x| =y Sol.

‘3;"12 22 = By - 2% > 4y - 1) &

y=1

=5y°—4y>0 =y e (~o, 0]U E,w]

Hence |x| € {0} v {%,1})(1, )
Soxz+tlifxez = Product = —1
2. (D)
Sol. f(x)=|x—-2|, g(x)=|x—3|
f(x) = g(x) = x—2* = x - 3*
= X>—4x+4=x>—6x+9
_ 5
= X==
2
Hence A =1
h(x) =[x =2[+|x =3|2> |[(x-2) - (x—3)| =
1=B=1
A
5 1
2’2
N 2 3
N
1 4,
henceC—Z Sol
Ix—2|=4 = x=2+4
= a=—-2and =6
x-3|=4 = x=3x4

= y=-1and 6=7
a2+B2+y2+62 -4
ABC

360
Sum of digits =9

(4 +36 +1+49) =

PAPER CODE :- CWT-2

D) 6 (A) 7. (B)

12 ®B) 13. (B) 14. (D)
(B) 20. (A) 21. 890
1 27. 1 28. 4

(D)
Let |x-1]|=t
then logst logat logst = logst +(logst logat)
1 1 1
= = +
log,3log,5 log,5 log,3log, 4

= log:5 + log3 logéd = 1

m3

:>4Iogt3=é = 4 = te(01)

t
5

0
% 1

one solution between (0,1)
one solution is 1

t>1

one solution is greater than 1
= |x—1| has 3 positive sol.

= X has 6 solution

(B)

x*=16>0
(x-4)(x+4)>0
X € (—oo, 4] U [4, ©)

(< +2)(x2 -16) _

No <
(x* +2)(x-3)(x + 3)
+ - _+
-3 3
xe(=3,3 (2)

By (1) and (2) x € {-4, 4}
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5. (D) =N logz’x 2 logzx < 2 (4 — log,x)?
Sol. Fordomain 21-4x-x*>0 |-29t logox =t ,
) t"+2t<2(4-1t)
SX +4x-21<0=> (x+7)(x—-3)<0 2_18t+32>0
= x e [-7, 3] (t-16)(t-2)>0
case-l : -7 < x < -1 then 1- = t<2ut>16
logx <2 Ulogox > 16 (Rejected )
V21-4x-x2 _ <0 logox < 2 x<4 (i)
by (i) and (ii)
—1<V21-4x-x% = x%+4x-20<0 Xe[o, 1}u[1,4)
= (x +2)*—24<0 4
= (x+2+26)(x+2-2/6) <0 8. ©)
= xel2-2V6,2V6 -2 Sol.  fi)=lx-2| _\ 45 /
x e[-2-26,-1)
case-ll :-1 <x <3 then 1221 —4x — X fi(x) =2 — 3 solution ==
= X2+4X—2020 fa(x) = [|Ix| = 2| = 2|
= X € (—0,-2—2:/6 |JU[24/6 —2, ) )
xe|2/6-2 3]
0 X
xe |2 -2, 1) u[2/6-2 3] |
y
6 A) fa(x) = 2— 4 solution
) fn(x) = |fi-1(x) — 2| have n + 2 solution &
Sol. M >0= 4-x>0=x>-4<0 fa015(X) = 2 have 2017 solutions &«
V4 -x3
= x<4" ..(i) 9. (D)
Sox+2l =[x =0 Sol. g(x) = /n(f(x)) domain is (-3, —1) range is
case-l : x<-2thenx-2+x20 =-22 (=0, 0] graph of y = g(x) is
0 no solution , , , y
case-ll: -2<x<0thenx+2+x>0
= X+120=>x=>-1 sy
. xel[-1,0] ...(ii) /AN O
case-lll : x > 0 then /\
X+2-x>0 = 2>0 . xeR"..(i) S
Q) A (i) A (i) is x e [-1, 4™°). - graph of y = g(— |x|]) is as shown in
option (D)
7. (B)
Sol. Domain x>0 10. (D)
log®x + 2 log,x > 0 Sol. |x—a|]-bl=c = |x—-a|=b+c b-c
logx (logox + 2) > 0 for four solutions b > ¢ > 0.
+ve = -ve  +ve
2 0 1. (C)
logox <—2 or am logox > 0
1
0<x£zormx21 \(_1_2)
1 (1.2)
X e [0, —} Ul,0) ... (i) Sol.
4 _
Case-l 4 -logx<0
positive <negative (false)
Case-ll 4 —logxx>0 = logox < 4 = Two solutions
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12. (B) 17. (A)
Sol. 3" 123 =231 +1 Sol.  log |X*-4x|+3
critical points are x =-1, 3*=1=10 ’ ’ x>+|x-5|
= x=0 = IX*—4x| + 3> X + [x — 5|
Case-l : x < —1 Case-l x>5 x*—4x+3>x"+x-5
3—(x+1)_2.3x=_2(3x_1)+1 = —5X+820
3 = X< 8 (No solution)
= 3 -23=-23+2+1 o
L _ Case-ll x € (—», 0] U [4, 5]
9= x=-2 X*—4x+32x"+x-5
Case-ll -1<x<0
3D 23% = 23 - 1) + 1 = =322
= =1 = x=0 w< 2
Not in solution. = 3
Case-lll : x>0
3 9303 94 {1 «=0 Case-lll x €0, 4]
so x = 0, 2 satisfy the equation. 4X—x°+32x°-x+5
N _23 =231 + 1 , 1
Not in solution = 2x°=5x+2<0 =x 6{5,2}
13. (B)
Sol.  [f(x)| =f(x) ¥x = fx)=20 = X2 18. (C)
+6x +p=>0Vxep = D<O Sol. |x+2|+y=5 for X <-2
= 409-p)<0 weget—x+y=7 (1)
Hence p>9 = pmn=11(aspis prime) & for x > -2
weget x+y=3 .-(2)
14. (D) x=lyl=1 fory<0
Sol. Let [logiox| =y wegetx+y=1 ...(3)
y'-4y+3=0 = y =1, 3 = logiox &fory >0
B _ 1 3 wegetx—-y=1 ..(4)
=+1,43 = x =10, 10 10°, solving (2) & (4)
1 x=2&y=1
— Hence product = 1
10 19.  (B)
Sol. |[x—-1"=(x-1)
15. (A) ~ case (i) x—-1=1 = x=2
Sol. :'X - 1|| +al=4 case (ii) logs X* = 2 log, 9 = 7
x—1=-a+4,-a-4 -
. * _ = 2logsx—4log,3=7
S%r this iq4uat|on to have solutions —a + 4 let logs x =y
>0=acx 4
2y —— =7
16. (A .7
Sol. [2x+3|+[2x—3|=4x+6 = 2y -7y-4=0=(2y+1)(y-4)=0
1
Case-l:ng = 2x + 3 + =Yy=-3 & y=4
2x—3=4x+6 > No solution - Iog3x=—% — logs X = 4
Case-ll ——stg = 2x+3+3 x =312 — x=81
—2x=4x+6=>x=0 %: forx=% Xx—1<0
Case-lll :xﬁ—g = -2x — 3 -
2 ", not acceptable
2x+3=4x+6=> No solution . x=2or81.
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20. (A) 25. 9
Sol. ‘Iogﬁx—Z‘— llogs x—2| =2 Sol.  y=32x28 = logyyy = 12log;y 3+ 8logy, 2
= |2|093X _ 2| _ ||093X _ 2| =2 =12x0.47712 +8x0.30103
casel Iflogs3x-2>0 = logsx > 2 =5.72544 + 2'498?4 - 8.13368
Then 2 logsx — 2 — logsx + 2 = 2 -.Number of digitsin y =8+ 1=09.
= logsx = 2
5% 2. 1
logsx = 2
N x=32=9 N x=9 Sol. [log, a.log, a —log, a] +[log, b.log, b —log, b]
case Il 1<logsx <2 Hlog, clog, ¢ ~log. c]=0
2logsx — 2 +logsx 2 =2 = [(naf® + (inb)* + (nef']—L—-3-0
= 3logsx=6 = logsx = 2 Ina.Inb.Inc
which is not possible = 1 [(na®+(nbP +(nc)® -3halnbinc]= 0
case III If logsx < 1 the  — 2 logsx inanbine
+ 2+ logix ; ) s = (Ina)® + (Inb)® + (Inc)® — 3nalnb.Inc =0
X—2=
—logsx = 2 = logsx = — 2 = lna+Inb+Inc=0
LA y = In(abc) =In 1, [a® +b> +¢* —3abc =0
x=3 9 = X‘9’§ = a+b+c=0], . abc=1.
21. 890 27. 1
Sol 81(1/logs 3) | 97l0g9 36  34/log7 9 Sol. Let log;s x =y=y? —y +log,c k=0
tows  3Lloggas o This quadratic equation will have exactly
=377 43 2 +37°% one solution if its discriminant vanishes.
= gloass? | gloas367% | glogs 747 (-1 -4.1.log,s k = 0= 1=log,, k*
=5 +36%%+72 =890 Ski216 = kP4 = k=42,
But logyc k is not defined k<0, . k=2.
22. 25 . Number of real values of k=1.
Sol. logs a.log, x=2 = logs x=2 = x=5%=25
28. 4
23_ 5 SOI z x+2 - i 2-2x - z x+2 - z 2x-2
Sol.  A=log,log,log, 256 + 2log,1/2 2 ' 3) (2 3) 3 '
=10g2 10g2 log4 44 + 2% 1 log22 Clearly X+2=2x-2 = x=4
(1/2)
=log, log, 4 +4 = log, log, 2% + 4 29, 1
—logy2+4=1+4=5. Sol. x=yp'=>(x")""=y
x/y x/y v \¥/Y
X X 1-=
24, 1 Now, (;) _ (ij _ [x ]
Sol. a*=b= xloga=logh LIl ok 2
= x= logh _ log, b
loga
Similarly v =1 i 30. 7
imiarly v =log, ¢,z =log. Sol.  Putting x =1, remainder = 7
. xyz =log, b.log, c.log. a=1
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