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Let f (x) = II X —t|dt (x> 0), then minimum value of f (x) is
0

@ 1 (b) 2 (c) O (d) none of these

A function f : R — R is such that [f (x)| is differentiable. Then

(@) f (x) will have repeated roots only

(b) f (x) will have non-repeated roots only

(c) f(x) will have some roots repeated and some roots non-repeated
(d) none of these

Which of the following functions is differentiable at x = 0?

(@) cos(Ix])+[x| (b) cos(|x])=Ix] ~(c) sin([x[)—[x] ~ (d) sin(|x])+|x]
- - " 1 sinx

Value of ';'JQ{(S'”X) J{;j }is

@ 1 () 0 ) -1 d 2

x-a+d y-a z-a-d x—b+c:y—b:z—b—c
o—290 o o+d B—vy B B+y
the plane in which they lie is

The lines

(@ x+y+z=0 (b) x-y+z=0 (c) x-2y+z=0 d) x+y-2z=0

0
Itan’1(1+ x+x%)dx is equal to
-1

(@) log2 (b) Iog% (c) mlog?2 (d) glog%

are coplanar, and the equation to

- 2 Rough Space : -
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2 e
7. If the value of the integral Iexzdx is o, then the value of J log x dx is
1 e
@ e*-e-a (b) 2e*-e-a (c) 2(e*-¢) -« (d) none of these
8.  Let the unit vectors a and b be perpendicular and the unit vector ¢ be inclined at an angle 6 to both a and
b.Ifc=aa+ pb + y(axDb)
@ a=p (b) y*=1+ 202 (c) B*=-cos26 (d) none of these
9.  The distance between the line r = 2i — 2j + 3k + A(i—j + 4k) and the plane r - (i + 5j + k) =5 is
2 b E Eu d f th
(a) 3\/5 (b) 3 (c) 9 (d) none of these
10. Th le bet the Ii X-2 y+1 . dx—1:2y+3:z+5_
: e angle between the lines —— =~—-,z=2and — 3 ;s
Y Y Y
(@) o (b) 3 (c) 5 (d) none of these
11. Ifa, b, c are unit vectors, then [a—b[> + |b —c? + |c— a | does not exceed
() 4 (b) 9 (c) 8 (d) 6
12. If X is a root of the equation x2 + 3x + 1 = 0, then tan~*A + tan*(1/A) is
(@) m/2 (b) -m/2 (c) =/3 (d) none of these
13. If0<c<1, th f the function f (x) = o+ 2X+C
. ¢ <1, then range of the function f (x) = 2+ ax 1 30 is
@ (0, ) (b) (o0, 0) () (~o0, ) (d) none of these
14. Letf(x) = (x—1)(x— 2)% where p > 1, g >1, each critical point of f (x) is a point of extremum when
(@ p=3,9g=4 (b) p=4,9g=2 (c) p=2,9=3 (d) none of these
- 2 Rough Space : -
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15.

16.

17.

18.

19.

20.

The equation of the line through the point a, parallel to the plane r . n = g and perpendicular to the line
r=b+tcis
@ r=a+A(nxc) () (r-a) -(nxc)=0(c) r=b+A(nxc) (d) none of these

If f (x) and g (x) are functions such that f (x +y) = f (x) g(y) + g (X)f (y), then

f(a) g(a) f(a+6)

f(B) 9(B) f(B+0)| isindependent of

f(v) 9(v) f(y+9)
@ o () B (c) vy (d) allof a,B,v,6
Ifl, = I(Iog x)"dx, ne N, then the value of I,+ nl,_, is

1
@ n (b) ne (c) e (d) none of these
Letf (x) = xa_:(l , X # =1, Then, for what values of a, is f (f (X)) = x?

(@) 42 (b) -2 () 1 @ -1

Let a set S contain n elements and A, B be any two subsets of S. The probability that number of
elements in the set A— B is one, is

n.3"* 4" 3" 3"
4 (b) 40 (c) il (d) none of these

(a)

f is any function from Ato B where A= {1, 2,3, ..m}and B={1, 2, 3, ...... n}, then the probability

that f is onto, is

a n - b nCm
@ ®)
© " =" C,(n-1)™ +" C,(n-2)" ="C,(n=3)" +..+ (-)"*"C, ,
nm
"P
1_ m
(d) o

-0 10C24°9 [
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1. (b)
16. (d)

12.
17.

(a)
(b)
(b)
(©)

Mathematics Class-XI11 Answers

3. (c) 4. (a)
8. (a) 9. (a)
13. (c) 14. (b)
18. (d) 19. (a)

10.
15.
20.
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Sol.: 1. (&):

Sol.: 2. (&):

Solutions Class XII
2
f(x)= I|X—t|dt;
0
if 0<x<2,

2
f (x)= I|X—t|dt
0
X 2
:I|x—t|dt+I|x—t|dt
0 X

= I(x—t)dt +j(t—x)dt

det—itdt+itdt—ixdt
0 X

0

X

= ij dt—X—Zz+2—X—22—XJj dt

X2 X2
-x2—7 +2—7 -x(2-x)
=2-2x+x?
=(x-1y+1
so minimum value of f (x) = 1

Ifx>2,
2 2
f(x)=j|x—t|dt=j(x—t)dt
0 0

2

:ixdt—jtdt
0 0

so minimum value of f (x) =2 at x = 2.

so overall minimum value of f (x) = 1

| (x)| is differentiable

L i LI@ED =1 F@1 - 1@ =1 f@ | S e o a e R
h—0* h h—0* -h
Iff(a)=0
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Sol.: 3. (¢):

Sol.: 4. (a):

h—0" h h—0" -h

= gim LT@ED Ty LT@=DT_
h—0" h h—0" -h

= lim J@EN o T@ZD
h—0" h h—0" —

— f'(a)=0

= f(x) will have repeated roots only

At x = 0, for the function sin(|x|) — | x|,

i 1O+ = £(0)

h—0" h

R.H.D.

_ . sin|h|-|h]-0
= lim

h—0* h

sinh —h

= lim
h—0*

= tim M0 1o
h—0"

LHD. = lim 1@=N-TO

h—0" —h

_ jim SinI=hl=]-h|-0

h—0" —h

. sinh-nh
= lim ——
h—0* —h

sinh

liml-—— =0
h—0* h

So sin(|x|) — | x| is differentiable at x = 0.

lim (sin X)X =0 (0~ form)

Lety = lim (ij

x—=>0\ X
o 1
= logy= XIinosmxlog <

. sin X 1
= lim —-xlog(—j
X

x—>0 X

= lim — xlog x
x—0
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Puttinglogx=-z = x=¢%

logy = XIino— x log x

1o e
= y=1
Sol.: 5. (c): X_a(:d) = y; a_z _a(i;d) ()
Xx-(b-c) y-b z-(b+c) ..
By = B = By ..(ii)
Normal vector to the plane is given by
i j Ok i+k-2j j Kk
n=|oa-6 a oa+d|= 0 a o+9d
P-v B B+y 0 B B+v
= n=(i+k-2j)
Equation of plane is
X—2y+z=Kk
as plane passes through (a—d, a, a + d)
= k=0
= Planeisx-2y+z=0
0
Sol.: 6. (a): | = Itan’1(1+X+X2)dX

-1

1
= Itan’l(l—t(l—t)) dt
0

1
:jwﬁa+m—mm
0

1
O ey
I

g—mﬂa+m—nﬂm

LT T el Ut R | P
2 1+t(t-1)

1
wm%om+jwn4a—nm
0

1
O ey

O ey

il
2
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Sol

Sol

Sol

Sol

Sol

2 7. (b):

.2 8. (a):

2 9. (a):

.2 10. (a):

211, (b):

1
T -1
= — - 2| tan""(t) dt
> j (t)
A 1
Itan’l(t)-l dt = X _ Zlog2
0 4 2
I =22 £—£|092
2 4 2
=log2
eA
Let I:_[ log x dx
e
Put logx =t
= x=e?
= dx=e’ 2tdt
2 ) 22 2
So 1=[tead =t - 1 at
\'V'JHP_J 1
1 (@) (i) 1
=2*-e-aqa

c=oa+pBb+r(@xb)
= Cc-a=oa=cos6
c-b=pB=cos6
= ao=p
(i-j+4k)-(i+5j+k)=1-5+4=0
So line is parallel to the plane.
The plane can also be writtenas x + 5y +z =5

2+5x(-2)+3-5| 10

The distance of point (2, -2, 3) from plane =

33

V12 452 412

Angle between lines = angle between their direction vectors

(8= 2j+0K)(i +(3/2)j + 2K)
SO €0SO =325 0k [[i+(3/2)j+ 2K |

=0
= 0=n/2

latb+cf>0
= |aP+|bP+|cf+2@b+b-c+c-a)=0
= 3+2@-b+b-c+c-a)>0
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= ab+b-c+c-ax>-3/2
Now,|a—bPP+|b-cP+|c—al? =2(]laf+|bP+|cP)-2@ -b+b-c+c-a)
=6-2(@b+b-c+c-a)<6+3=9

—_3+45

2

So, tan~in +tan7(1/A) = tan~iA —tan"l(-1/))
= tan~A — cot™} (1)

= tan~A — (m — cot™A)

=tan*A + cot A — =

Sol.: 12. (b): A= <0

X2 +2x+¢C
X% + 4x + 3¢C

Sol.: 13. (¢): y =
= y(X®+4x+3c)=x>+2x+cC
= X(y-1)+2xQ2y-1)+c@By-1)=0
Sincex e R,D>0
D =4[(2y-1)*-(y-1)@By-1)c] >0
= 4y’ —4y+1-c(By?-4y+1)>0
= (4-3c)y’-4y(l-c)+1-c>0
Now,4—-3c>0 and D =16(1 - c)® - 4(1 - c)(4 - 3c)
= 4(1 - Q)[4(1 - c) — 4 + 3c]
=-4(1-c)c<0
= yeR

Sol.: 14. (b): f(X)=(x-21P(x-2)
= /(0= (=1 (x=2)" (p(x - 2) + q(x - 1))
For each critical point of f (x) to be point of extremum, (p — 1) and (q — 1) should be odd.
= p and g should be even

Sol.: 15. (a): Let the direction vector of required line be d. Then since line is parallel to plane r-n =g and
perpendicular to line r = b + tc, d is perpendicular to both nand c.

= d=nxc

= equation of lineisr =a+ A(n % c)
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Sol.: 16. (d):

Sol.: 17. (c):

Sol.: 18. (d):

f(a) g(a) f(o+6)
f®) o) f(B+0)
f(v) av) fy+6)

fla) g(a) f()g(b) + g(a)f(6)
fB) 9@ fPEa®) +gP)f(®)
f(v) a9 f(ng®) +9()f(6)

(since f (x +y) = £ (x) g(y) + 9(x) T (¥))

f(a) g(a) f(a)g(b)
fB) 9@ f(B)g(®)
f(v) a(v) f(ra(®)

+

fla) g(a) f(a)
f®) 9B @)
f(v) a9t ()

=g®)x0+f(O)*x0=0
So given determinant is independent of all of o, B, v, ©.

= g(9) + (0)

f@ 9@
f(y) a(y)

- j((log x)" + n(log x)"*) dx
1

I +nl
Putting logx=t = X =e
1
= j(t” +nt" et dt
0
—ettn] —e
0
o oX )
_ooaf(x) ox41 X
PN = Tov1 ™ ax L1 (@+Dx+1
X+1
a’x
f(f(X)):X = mZX v XeR
2
(04
— =1 R
(o +Dx+1 v Xxe
= o?=(a+1)x+1 v XeR
= (a+a-1-x]=0y xeR
= oa+l1=0
= oa=-1

fla) g(a) g(a)f(6)
fB) a9 a9@)f(®)
f(v) a9t 9 f®)

fla) g(a) g(o)

a(®)
a(y)
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Sol.: 19. (a):

Sol.: 20. (c¢):

For every element, there are 4 options

(1) inAalone (2) inBalone

(3) inAand B both (4) in neither Anor B
Total number of ways = 4"

If number of element in set A-B is one, then choose that one element in "C, ways, put it in A
and not in B.
Now for remaining (n — 1) elements, there are 3 options.
Number of ways = 3™
= Favourable ways = n- 31
n-1

4n

S0 probability =

Number of onto functions = n™ — "C (n — 1)" + "C,(n — 2)" = "C,(n-3)" + ..+(-1)"'"C_,
by principle of inclusion-exclusion

Total number of functions = n™,
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