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Mathematics
1 A function f front he set of natural numbers to integers defined by
-1
T Whennisodd
2
_ o
f(n =0
U n
[—,when niseven
0 2
(1) One- one but not onto (2) Onto but not one -one
(3) One- one and onto both (4) Neither one— one nor onto
Sol. (3 f:N |
f=0, f(=-14 (3= f(4 =2 (B =2 and 1
f(6) = -3 soon. 2
3
4
In this type of function every element of set A has unique image in set B and 5
there is no element left in set B. 6
Hence f is one-one and onto function.
2. Let Z and Z, be two roots of the equation. Z?+az+b =0, z being complex.
Further, assume that the origin, Z and Z, form an equilateral triangle. Then
1) a’=b (2 a’=2b 3 a’=3b (4 a’=4b

Sol. (3 Z+az+b=0
z+z,=- a& zz =b
0, z, z, formanequilateral A
00°+7z +7 =027 +2.2, +2,0 (foreq. &; 2 + 2, +23 =22, +2,2, +2,2))
Z+7 =22
(z+2)* =322,
0 a’=3b.
3. If Zand @ aretwo non — zero complex numbers such that | zw |=1, and Arg(w) Zg, then Zwisequal to

M1 2 -1 Q) i (4) -

Sol. @ |z|lwlEL 1)
AsArgE;H—— D—— [
z z Z R
0 —‘=1(2)fr0m(1)and(2) l=l=land —+-==0; 20+Zw=0
w w w
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(1) X=4n, wherenisany positive integer (20 X=2n, wherenisany positive integer

(3) X=4n+1, wherenisany positive integer (4) X=2n+1, wherenisany positive integer

sl (1) %Er:m G =1

-2 -d(
A g 1
0 1+1 ]

0 Xx=4n;, nOl".
a a’ 1+a®
5. If| b b? 1+b? =0andvectors(l, a,az), (l,b,bz) and (l,C,Cz) are non — coplanar, then the product a b ¢ equals.
c ¢ 1+c?
1 2 2 -1 3 1 (4 0
a a’ 1+a’
so. 2 | b b* 1+b®|=0
c ¢ 1+¢®
a a’ 1 a a’ a
O|b b> 1|+ |b b*> b® =0
c ¢t 1 c ¢t ¢
(a=b) (b-c) (c—a) +abc(a -b)(b —c)(c —a) =0
(abc+1) [(a—b)(b-c)(c-a)] =0

1 a a

As|1 b Db? |#0 (given condition)
1c¢c ¢

O abc=-1.

6. If the system of linear equations
x+2ay+az=0
x+3by+bz =0
X+4cy+cz=0
has a non — zero solution, then a,b,c

(1) AreinA.P. (2) AreinG.P. (3) AreinH.P. (4) Satisfy a+2b+3c=0
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1 2a a
Sol. 3 |1 3b b|=0c¢c, -c,—2c
1 4c
1 0 a
O]l b bl R RR R R-R-R
1 2c c¢
1 0 a
olo0 b b-a|[=0
0 2c-b c-b

b(c-b) - (b-a)(2c —b) =0
On simplification
2 1 1

-4

b a c

O a, b, carein Harmonic Progression.

7. If the sum of the roots of the quadratic equation ax’ +bx+c=0is equal to the sum of the squares of their reciprocals, then

a b c .

—, — and — arein

cC a

(1) Arithmetic Progression (2) Geometric Progression

(3) Harmonic Progression (4) Arithmetic — Geometric Progression
sol. (3) ax’+bx+c=0

a+ﬁ :__b’ aﬁ :E
a a

Asfor given condition

1 1
a+fB =— +—
B aZ BZ
2 2
a+p=L1E
a“p
b2
_b_a® a
a c?
a?

On smplification 2a°c = ab® +bc?
2a_c b
0 =2==+=

b a c

a b,c
0 —, —&— areinH.P.
c a b
8.  Thenumber of real solutions of the equation x> —3|Xx|+2 =0 is

1 2 (2 4 Q1 4 3
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Sol.

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

(2 x*-3|x|+2=0
(Ix[-2)(1x|-D =0
Ix|=1 2
X=%1 +2
O No. of Solution = 4.

The value of ‘a for which one root of the quadratic equation (a° —5a+3)x* +(3a —1) X +2 =0 istwice aslarge as the
other, is

@h) E 2 —E ) E () _E
3 3 3 3
1) 3a:21_—3a&2a2 :2#
a’—-5a+3 a” —-5a+3
1 @-3)° O0_ 2
%(a2—5a+3)zg a’ -5a+3
(1-3a)* _
(a®>-5a+3)
9a® -6a+1=9a” —45a +27
39a =26
2
a——.
3
If A= anz=|? A , then
a B a
(1) a=a’+b* B =ab (2 a=a’+b* B =2ab
() a=a’+b* B =a®-b (4 a =2ab, B =a’+b’

o =@ FO_B bODa I
B of b ajbb o
a=a’+b’ B=2ab.

A student isto answer 10 out of 13 questions in an examination such that he must choose at least 4 form the first five question.
The number of choices availableto himis

(1) 140 (2) 196 (3) 280 (4) 346
(2) Asfor given question two cases are possible.

(i) Selecting 4 out of first five question & 6 out of remaining 8 Question = 5C, % 8 C, =140 choices.

(ii) Selecting 5 out of first five Question & 5 out of remaining 8 Qs. = 5C5>< 8 C, =56 choices.

O Total No. of choices = 140 + 56 = 196.
The number of ways in which 6 men and 5 women can dine at around table if no two women are to sit together is given by

(1 6! x 5 (2) 30 (3) 5!x4! (4) 7'x5!
(1) No. of waysin which 6 mm can be arranged at a round table = (6-1)! v Wom
Now women can be arranged in 6! Ways. W W
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Total Number of ways = 6! x 5!

1 w "
13.  If 1, w, of arethe cuberoots of unity, then A=| " ™ 1 |isequato
w" 1
(1) 0 @ 1 ¥ w @ o

Sol. (1) Applying R - R+R, +R,

As, 1+ " + " =0 (if you don’'t remember this, put n=1 and you will get the answer)

0O A=0.
14. 1f "C, denotes the number of combinations of n things taken r at a time, then the expression "C,,, +"C _ +2x " C,
equals
m "*C @ "C., ® "C @ "Cpy

Sol. (2) using"C +"C, -1=""C,

n n n n
Cr+1+ Cr—1+ Cr + Cr

nCr+1 +n+l Cr +n Cr
n+1Cr+1 +n+l Cr
o™ cC,,.
256
15.  Thenumber of integral termsin the expansion of (\/§ + §/§) is
(1) 32 (2 33 (3) 34 (4 35
Sol. (2) (V3+5)*
Tr+1 —256 Cr (\/g)zse—r (g/g)r

256-r

T.=%C(3) 2 (5"

256-r _r
& g both are +ve Integers.

Termswould be integral if

As 0<r <256
Or=0, 8, 16, 24,....... 256

(1256 -r[]
For above valuesof I, isalso an integer.
H 2 H

O Total no. of Values of r = 33.

)27/5 .

16. If x ispositive, the first negative term in the expansion of (1+ X is

(1) 7"term (2) 5"term (3) 8"term (4) 6"term
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27
Sol. (3) (1+x)5

_n(n-Y(n-2)....(n-r +1)( X)"
r!

For first negativeterm n—r +1<0

32

T

r+1 —

r>— 0Oe 7
5
O First negative termis Ty.
1 1 1 .
17. Thesumof theseries ———+——.......... uptooo isequal to
12 23 34
1 2 log,2 2 log,2-1 () log,2 4 Iogeﬁgﬁ
1 1 1
Sol. (4) ———+—...c...... s
12 23 34

_ 1 M 10
Let T, = =+——
n(n+1) Eﬁ n +1H
S=T,-T,+T, -T, +T,..cc.... 00

O 1001 g1

t-An-Het4 % ............

1-2[~log(1+1) +]]

2log2-1=log %ﬁ

18. Letf (x) be apolynomial function of second degree. If f(1) = f(-1) and a, b, carein A.P. then f'(1), f'(2) and f'(3) arein

1) AP 2) G.P.
(3) G.P. (4) Arithmetic — geometric Progression

Sol. (1) f(X)=ax’+bx+c
fOO=f(-)Ua b ¢ a b C

b=0
0 f(x)=ax*+c
f Y(x) = 2ax

Now f'(a); f'(b)& f'(c) are 2a(a); 2a(b);2a(c)
Ifa,b,careinA.P.then f'(a), f'(b)& f'(C) aedsoinA.P.

19.  If X, %, %, ad Y;, VY,, Y, arebothinG.P.withthe same common ratio, thenthe pints (X, ;) (X, Y,)and (X, Ys)

(1) Lieonastraight line (2) Lieonanélipse (3) Lieonacircle (4) Areverticesof atriangle
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Sol. (1) Taking co-ordinates as Eé, Xﬁ, (%X, y) & (xr, yr)
r r

Above co-ordinates satisfy the relation Y = MX

O Liesonthe straight line.
20. Thesum of the radii of inscribed and circumscribed circles for an n sided regular polygon of side a, is

LTl a grrgd gm Qg a grr Qg

(1) a cot BHH @) E cot BZ_I’IH (3) a cot BZ—nH (4 Z cot BZ_I’IH
Sol. (2 tanﬁlr-][ﬁ:%
L a

sin =

HhH™ 2R
r+R =E§ot7—T +c0%ciTD
2 n n

grmr g

_a
r+R= 2.cotBZ—nH.

21. Ifinatriangle ABC a cos® é‘%ﬁ + ¢ cos’ ﬁ% = %, then the sidesa, b, and c

(1) AreinA.P. (2) AreinG.P. (3) AreinH.P. (4) saisfya+b=c
Sol. (1) If acos’ %§+c cosﬁ% :3—2b
a[cosc+1] +d cosA+] =3b
(a+c)+(acosc+ccosb) =3b
atc+b=3p
atc=2b
a,b,c areinA.P.

T T
22. Inatriangle ABC, medians AD and BE are draw. If AD =4 [IDAB= E and JABE= —, thentheareaof the A ABC

is

(D] § 2 E 3) g @ %
3 3 3 3
Sol. () Nogivenoptionis correct
tan 60° _8/3 A
X
8 30
X= 83\
3V3 ol
e |
Areaof AABD :1x4xi :ﬁ AG L
2 3\/§ 3\/§ B D C
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O Areaof AABC = 2><

3J_3J_

23.  Thetrigonometric equation Sin~" X =2 sin"*a, hasasolution for

1 1 1 1
@ < lal<gs (@ alred valuesota @ lak; @ lalz—=

V2 2
Ssol. () sin'x=2sn"a

4T
w—<snTt X< —
2

EREYS (As —

1
f f 2’
Out of given four options no one is absolutely correct but 3. Could be taken into consideration. —|a|< ﬁ is correct, if

1 1 1 1
|a|<§ is taken as correct then it domain satisfy for a—ﬁ but equation is satisfied. \/_ \/é

3 423
24.  The upper Zth portion of a vertical pole subtends an angle tan ! g at a point in the horizontal plane through its foot and at a

distance 40 m from the foot. A possible height of the vertical poleis

(1) 20m (2) 40m (3) 60m (4) 80m
Sol. (2) 6=a+p
B=60-a T3
_ tanf -tana —=h
anp=——— — 4
1+tan@tana *
h : h hi4
3_ 40 160
5 ,, 0 h = l
40 160

h? — 200h + 6400 = 0
h =40 or 160 meter
O possible height. = 40 metre
25. Therea number x when added to itsinverse gives the minimum value of the sum at x equal to
D 2 @1 Q) -1 (4 -2

1
Sol. (2 y=x+=
X
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dy_,_1
dx NG
For max. or min.
1—%=0 0 x+ 1
X
dzy—i [ EbID_ZyD_ 2 { veminima)
x> x° Ddxzaz2
Ox=1

n
26. If f:R - Rsatisfiesf (x+y) =f (x) +f (y), for al x,y DR and f (1) = 7, then Z f(r)is
=

n 7(n+1) n (n+l)
M 2) —— 2 3 7 1 R —
w2 @ =5 @ 7n (n+1) @ —,
Sol. (@ f(x+y)=f(x)+f(y)
Let f(a)=no
f(OF 7,0 m 7
f(x)=7x
if(r):7$r
_ n(x+1)
o
27. Iff(x) = X", thenthe value of (1) — Ty + Y o +... +M is
1 2! 3! n!
@ 2" @ 2 3 0 @ 1

Sol. 3 f(x)=x" 0O f@QF 1
f'x)=nx"" 0 f'& n
f')=n(n-Dx"> O f'@& nr 1

f'"x)=n! 0 f"& n!
1+n(n—1) _n(n-1) (n-2) N *(_1)”_!

=1-
1! 2! 3! n!

="C,-"C, +"C,-"Cy+...H(D" "C, =0

Alternatively, put n=1 and n=2 and in both the cases you will get the answer asO.

. —_ . 3 3 .
28.  Domain of definition of the function f(X) = = +l0g,,(X° —X), is
—X
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D @2 @ (10 0 (12 Q) 12U (2 ) (4) (-1.0)
0 @20 (2 )

+ |oglo(x3 - X)

so. (@) f()=,"

4-x* 20 XX =x>0
X Z /4

0B 100 €-) (V4 - Y Y oY
D=(-1 000, 2 & ). !

- %—tmﬁg% [1-sinx] |
| 3 %Han%%[n—&]s

@ 1 @ 0 3 = (4) o
8 32

07 _ X0, _ o
tanBZ 2H.(l sinx)

Sol. (3) lim
xag (7T—2X)3

Let x:7—2T+y; y -0

—tan Sﬁyﬁ.(l—cos y)
y=0 (-2y)’

30. If Iinglog (3+X)X‘|°9(3—X)

=k, thevalueof kis

3

Do @ - 4) 2
3

Wl
wilnN

log(3+ x) —log(3 —x)
X

= K (By L Hospital rule)

Sal. (3) LI[TO]
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31.

Sol.

32.

Sol.

33.

Sol.

11
lim 3*X_3-X -y
x-0 1
0% k.
3

Let f(1) = g(1) = k and their n" derivatives f'(1), g"(1) exist and are not equal for some n. Further if
f(a 9(x) —f(@ - 9@ f(x + g(a)_,

lim

x-a g(¥) - f(x
D 4 (2 2
) Iim—k(g(x) “K () =4

x~a 9(k) - f(x)

(By L Hospital’ rule)

. O'(x)- f'(x)0 _

limk =4

S TOR s

0O k=4.
The function f(x) = log (x+ rx* +1), is

(1) Anevenfunction
(3) A periodic function

@ f(x)=log(x++/x* +1)
f (—X) = —log(x +4/X* +1)

f(-x)=--f(x)

f(x) is odd function.

[ _o1,10

e M€ | xz0
1100 = [ then f(x) is
0 _
0 0 , x=0
u

(1) Continuous aswell as differentiable for all x
(3) Neither differentiable nor continuous at x = 0
(2) f0)=0

01

- +

f(x)=xe 1"

x |
ooo

h

RHL. lim(O+he?" =lim— =0
haO( ) h-o g2/h

o

LHL  lim(0-h)e
h-0

=
[}

0

0 f(X) iscontinuous.

Q) 1 (4 0

(2) Anodd function
(4) Neither an even nor odd function

(2) Continuousfor al x but not differentiable at x =0
(4) Discontinuous every where
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B, B
hg _ h
R.H.D. ”m(0+h)e h e =0
h-0 h
_%_% ﬁl”;ﬁ
— hOd _ h
Lhp.  lim@=he h e =1
h-0 -h
0 L.H.D.#RH.D.

f (X) isnot differentiable at x = 0.

34. If the function f(x)=2x> —9ax® +12a°x +1, where a>0, attains its maximum and minimum at p and q respectively such
that P = ¢, then aequals

1
@ 3 @1 Q) 2 (4) 5

Sol. (3) f(x)=2x>—-9ax* +12a’x +1

f '(X) = 6x* —18ax +12a°

f "(x) =12x—18a

for max. or min.

6x° -18ax+12a® =0 O x* 3ax 2a= 0

X=aorx=2a,ax=amax.andatx=2amin
p’=q
a’=2a 0 a=2ora=0

but a > 0, thereforea = 2.

t
35. Iff(y)=¢€’,9(y)=y; y=0and f(t)=_! f(t—y) g(y) dy,then

(1) F@)=1-e'1+t) (@ F(t) =€ —(@1+1) Q) f(ty=t € 4 F(t) =te’

Sol. (2 F(t):J';f (t-y) a(y) dy

=J';et_y y dy=¢€ [e” ydy

o g
=€ Hye’-e’H,=<€Hye” +e H ,
-¢ He' +e' -0-1
Jd+1-€0

=€ ] Dzet—(1+t)
o € 0O

b
36. If f(a+tb—x)="T(x), thenI x f(x) dxisequa to

b b b
1) %b!f (b-x) dx (9 %b!f (x) dx (3 bLza.!f (X) dx (4
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Sol. (2& 4)

|=J’ab x f(x) dx
|=J’ab (a+b-x)f(a+bh-x) dx
:(a+b)I: f(a+b -x) dx—I: x f(a+b -x) dx:(a+b)I: f (a+b—x)dx—I: x f(x)dx

2| :(a+b)I: f(x) dx

_(atb) v
I—TIa f(xX) dx

_a+b v B
I—TL f(a+b—-x) dx

%

sec? t dt

37. Thevaueof limt———is
x-0 X SInX

D 3 @ 2 3 1 4 0

d x 2
: &Io SO a2y oy .
Sol. (3) Ilng =|Inc1)_— (by L hospital’srule)
X— . X
d7()(8”,])() SIN X+ XCOS X
X

2sec® X? 2x1

li = =1
1+1

m—
x-0 18N X

BT +COS Xﬁ
1

38. Thevalueof theintegral | =J'X(1—X)n dx is
0

1 1 1 1 1 1
L — %)
n+1 n+2 n+l n+2 n+l n+2

Sol. (3) | :I;x(l—x)”dx
-l = J’;—x(l—x)“dx = J'Ol(l —x 1)L ~X)"dx

Do e oo _O=x)™0 O@-x™8 11
= 1-— ldx — 1- = = —
IO (L=x)"ax IO (L=x)"dx —(n +2)H) —E —(n +1)EO n+2 n+l

211
n+l n+2
1+2°+3 +.....+n* 142243+ +n?
3. | z —1i s
n- o n n- o n
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Sol.

40.

Sol.

41.

Sol.

42.

Sol.

D == (2) Zero ©) 1 4) 1
30 4 5

3 omE 101 28 n°0

o wiBE R B8 -8 SR

!
f (x)* dx- o_g =<

0

Let diF(X) %E;D, x>0. If I e "% dx = F (k) — F (1), then one of the possible values of k, is
O X 0O
1) 15 ) 16 ?3) 63 (4) 64
d es’nx
@ SF0=

I ~ snx dX I e snx

Put x° = t, 3x% dx = dt
Whenx=1,t=1& x=4,t=64

snt

64
F(t) = J’ dt:J’l F(t) dt =F (64)-F (2)
K =64
The area of the region bounded by the curvesy=|x — 1| and y =3 —|x| is
(1) 2sg.units (2) 3sg. units (3) 4 sg. units (4) 6sg. units

&) A:I_Ol{(3+x)—(—x 1) dx +I:{ B-x) (x4 d +ﬁ2 B % Ax ¥ d
= I_(’l (2+2x) dx+ ﬁ) 2 dx +f12(4 —2x) dx
= @x—xzaol +[2x](1) +H4x —xﬁf
=0-(2+) +(2-0) H8 4) (4 D) =1+2+4-3=4g. units

Let f(x) be a function satisfying f'(x) = f(x) with f(0) =1 and f(x) be a function that satisfies f(x) + f(x) = x°. Then the value of
1
the integral IO f(X) g(x) dx is

y=3+x ‘ (1,0) y=3-X

(1) e—e—z—E @) e+e—2—§ ©) e—e—z— 3 (4) e+e_2+§
2 2 2 2 2 2 2 2

(3) Letf(x)=¢"
0 f; F(x) g(x) dx f: (& ) dx

= J’ 01 x2e*dx — J’ 01 e?*dx
X X 1 1
= @(ze g - 2Hxe —e’go —% ezg .
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43.

Sol.

Sol.

45,

Sol.

46.

[&" 10
—e-g-——-2|le-e+
RFI
2 2
The degree and order of the differential equation of the family of all parabolas whose axisis x — axis, are respectively
1) 21 2 1,2 3 3,2 4 2,3

@ y*=4a(x-h)

2yy,=4a O yy= 2d1 #° w, O
Degree =1, order =2

a,\ d
The solution of the differential equation (a+ y2) +(x—etan 1y)d_y =0,is
X

W) (x=2)=k Y (2 2x e V=& " y+k (3 s €V =tanly+k (4

@ a+y?)+x-eY =0
dx

@y Sexzen
dy
%+ X _ etan’ly
dy @+y?) (@+y?)
1

I.F :eIl+y2 v =™’y

-1

tanlyy — e tanty
X(e )—Ime dy

e?
2
0 2x€™ Y =e?™ Y +k
If the equation of the locus of a point equidistant form the points (&, by) and (a,,b,) s
(a,—a,) x+ (b —Db,)y+c=0, thenthevalueof ‘c is

X(e™ ) = +C

® %(aé +b7 —af ) (2 af—a; +b’ - © % (af +a5 +bf +B)) (& (ol +b'-a)-a
@) (h-a)’ +(k-h)* =(h-a,)" +(k -b,)*

(3= a)x+ (6, ~b,)y + (8¢ +b57 ~af b?) =0

C=3(a +bf -a? -bf)

Locus of centroid of the triangle whose vertices are (acost, asint), (b sint, — b cost) and (1,0) wheret is a parameter ,is
(1) (3x=1)*+(3y)* =a’-b’ @ (3x=1)*+(3y)* =a” +b’
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(3) (3x+1)*+(3y)* =a’ +b’ (4) (3x+1)+ (3y)* @’ +b’

+bsint +
Sol. (2 x=C0St t;smt ! 0 acost bsnt 3x 1

_asint —bcost
3
Squaring & adding
(Bx—1)%+ (3y)’=a’+ b?
47.  If the pair of straight line X* —2pxy —x*> =0 and X* —2pxy — y* = 0 be such that each pair, then

0 asint bsint 3y

(1) p=q (@ p=-q (3) pa=1 (4) pg=-1
Sol. (4) Equation of bisectors of both pair of <. lines
px>+2xy—py> =0 ... (1)
g +2xy—qy> =0 ... )
From (1) & (2)
2 —_
1T O

48. A sguare of side alies above the x — axis and has one vertex at the origin. The side passing through the origin makes an angle
T
a (O<a z) with the positive direction of x — axis. The equation of its diagonal not passing through the originis
(1) y(cos a — sina) —x(sina - cosa)=a (2
y (cos a + sna) +x (sha - cos a) =a
B y (cos a + sna) +x (sha + cos a) =a (4)
y (cos a + sina) +x (sSiha — cos a) =a
Sol. (4) co-ordinatesof A= (acosa, a sind)
Equation of OB

y=tan5lg+aﬁ X

- CAOrtoOB

or 0
O slope of CA = —cot +2
P He  H
Equation of CA
. or .0
—asina = —cot +2r1(X —acosa
Y Ha e

y(sina +cosa) +x(cosa s—sina ) =a

49. Ifthetwocircles (X—1)? +(y—3)* =r? and X* + y* —8x +2y +8 =0intersect in tow distinct points, then

(D) 2<r<8 2 r<2 B r=2 4 r>2
Sol. (1) |r,—r,|<C,C, forintersection
0 + 8 50 <r 8 ... @)

and ri+r,>CGCo
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50.

Sol.

51.

Sol.

52.

Sol.

53.

Sol.

r+3>50r=2 ... 2
From (1) & (2)
2<r<8
Thelines 2x — 3y =5 and 3x — 4y =7 are diameters of a circle having area as 154 sg. units. Then the equation of the circle is

(1) X2+Yy+2x-2y =62 (2 X’ +Y +2x-2y =47 (3) X° +Yy* —2X+2y =47 (4)X* +y* -2x+2y =62
@ mr?=154 O ¢ 7
For centre on solving equation 2X—3y =5 & 3x -4y =7

x=1y=1
centre=(1,-1)

Equation of circle (Xx—1) +(y +1)* =7°
X +y? —2x +2y =47
The normal at the point (bt?, 2bt,) on aparabolameetsthe parabolaagainin the point (btZ, 2b,), then

2 2 2 2
1 t,=-t — 2 t,=-t +— @} t,=t —— 4 t,=t +—
L [ 4 [
(1) Fundamental theorem (fact)
2
t,=-t —
1
X2 yz X2 yz 1 o .
Thefoci of the ellipse — + - =1 an the hyperbola —— —=— =— coincide. Then the value of the b” is
6 144 81 25
D1 2 5 Q) 7 4 9
X2 1
@ —y— -

144 25
a [ o= B oo B 15 S
25" 12 4

Foci = (3, 0), focus of ellipse=(3,0) O e—Z

~10 El 165_

A tetrahedron has vertices at O(0, 0, 0), A(L, 2, 1), B(2, 1, 3) and C (- 1, 1, 2). Then the angle between the faces OAB and ABC
will be

(1) cos*’ %gﬁ (2) cos*t %—iﬁ (3) 30° (4) 90°
(1) Vector perpendicular to the face OAB
i j K
=OAxOB=|1 2 1|=5 -j-3k
2 1 3

Vector perpendicular to the face ABC
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[ j k
=ABxAC=| 1 -1 2|=i-5] -3k
-2 -1 1
Angle between the faces = angle between their normals
cos6 = 5+5+9) 19
V35435 35
-, 90

6 =cos EEH

54.  Theradius of the circlein which the sphere X* + y° +2° +2X —2y —4z -19 =0 iscut by theplane X+ 2y +2z+7 =0
is
11 (2 2 3 3 (4) 4

Sol. (3) centreof sphere=(-1,1, 2)

Radius of sphere =+/1+1+4 +19 =5
Perpendicular distance from centre to the plane m
-1+2+4+7| 12 AC——'C ™
OC=d=————w——|=—"1= '
V1i+4+4 3

AC? = AO? -0OC? =5° -4* =9

AC=3

. X=-2_y-3_z-4 x-1 y-4 z-5
55. Theline = = and = =

1 1 -k k 2
(1) k=0or-1 (2) k=0or-1 (3 k=0or-3 (49 k=3o0r-3

X% Yo 474
Sol. (3) l, m n =0

are coplanar if

k*+3k>=0 O k(k 35 O
k=0or-3
56. Thetwolines Xx=ay+b, z=cy+d and Xx=2a'y+b', z=c'y+d" will be perpendicular, if and only if

(1) aa' +bb' +cc' +1=0 2) aa' +bb' +cc' =0
3) (a+a' )(b+b) +c+c) =0 (4) aa' +cc' +1=0
SO' (4) X;bzi :ﬂ
a 1 C
x-b'" 'y 3-d'
a1 ¢

For perpendicular aa'+1+cc' =0
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57.  The shortest distance from the plane 12X + 4y + 3z =327 to the sphere X° + y* +7° +4x —2y -6z =155 is
4
1) 26 2) 11— 3) 13 4) 39
(1) 2 13 €) 4

Sol. (3) - shortest distance = perpendicular distance

~2x12+4x143>3 827 _

| J144+9+16 |
O shortest distance = 26 —+/4 +1+15 +9 [ 26 —r]
=26-13=13
58. Two systems of rectangular axes have the same origin. If a plane cuts them at distance a, b, cand a', b', ¢' from the origin,
then
1 1 1 1 1 1 1 1 1 1 1 1
O F T e e T e @ F T e T e
1 1 1 1 1 1 1 1 1 1 1 1 _
O F v e b et @ F e e b et
Sol. (4) Equation of planesbe LA A2 =1 andl+l+E =1
a b c a b ¢
(Perpendicular distance on plane from origin is same)
-1 -1 ‘
O =
1 1 1 1 1 1
¥+§+? ¥+E +E
Oz %—Ziz =0
a a
59. &, b, € are3vectors suchthat 4+b+€ =0, |[a|=1,|b|=2, |€|=3, thend . b+b . €+C . disequa to
1) 0 2 -7 3) 7 @ 1
Sol. (2) A+b+E =0
a+6+6) (a +b +6) =0
|af +|bP +|CP +2( ab +b.c +c.d) =0
ab+bg +ca:_1_24_9 =7
60. If U, V and W are three non-coplanar vectors, then (Ui +V —W) . (U —V) X(V —W) equals
v o (2 U . Vxw 3 U . WxV 4 3 U . vVxw

Sol. (b) (G+V—W) . (UXV—0UxW—V XV +H xR)
X X
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61.

Sol.

62.

Sol.

63.

Sol.

64.

Sol.

I
o
<
|
+,
<
s
c
n
s
c
<

1
c
~
<
X
2

A

Consider point A, B, C and D with position vectors 7 | —4] +7K, i —6] +10 k, = -3j +4 Kand5 |- j+5 k
respectively. Then ABCD isa
(1) Square (2) Rhombus
(3) Rectangle (4) Parallelogram but not a rhombus
() No option satisfied wrong.
A=(7,-4,7),B=(1,-6,10),C(-1,-3,4 and D (5,-1,5)

AB = /(7 -1)? +(~4 +6)? +(7 -10)> =/36 +4 49 =7
BC =/(1+1)? +(-6 +3)% +(10 —4)> =4 49 436 =7
CD =./(-1-5)* +(-3 1)’ H4 5)° =/36 # 4 =/41
DA=/(5-7)2 +(-1+4)% +(5 -7)? =4 49 +4 =17

The vectors AB =31 + 4I2, and AC =5 - 2]T +4K arethe sides of atriangle ABC. The length of the median through A is

(1 18 @ V72 (3 V33 (4) /288
(3) Position Vector of AD = (3+5)i +(0 _22)J (4 +4)k =4i—j+4k A
| AD |=/16 +16 +1 =+/33 sed i~ 2j + 4k
i + 4j
B H D H c

A

A particle acted on by constant forces 4i + jA—3I2 and 3 + j—k is displaced from the point |+ 2jA +3K to the point
5 + 4j + |2 . The total work done by the forceis
(1) 20 units (2) 30 units (3) 40 units (4) 50 units
(@ F+F +F, =7i +2j -4k
d= PV.of B-PV.of A=4i+2j-2k

—

W =F. d =28+4+8=40unit

Let G=i+], V=i—-] and W=i +2] +3K. If A is a unit vector such that G . A=0 and V . A=0, then
|[W . N]isequa to
(1o 21 Q) 2 4) 3

(4) - fisperpendicular U and V

— —

n=0xv
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65.

Sol.

66.

Sol.

67.

Sol.

68.

Sol.

i i K
1
.1 -1 0| -2k =~
h= = =k
\/Ex\/i 2

[W . A +2)+3k).(k)| =] 3] =3

The median of a set of 9 distinct observations is 20.5. If each of the largest 4 observation of the set is increased by 2, then the
median of the new set

(1) Isincreased by 2 (2) Isdecreased by 2
(3) Istwo timesthe original median (4) Remainsthe same asthat of the original set

| o+’ | |
(4) n=9then medianterm = =5"term last four observations are increased by 2
iz H
-+ the median is 5" observation which is remaining unchanged.

O There will be no change in median.
In an experiment with 15 observations on x, the following results were available

$Xx* =2830, 3x =170

One observation that was 20 was found to be wrong and was replaced by the correct value 30. Then the corrected variance is
(1) 78.00 (2) 188.66 3) 177.33 (4) 833

(1) =x=170, >x* =2830 increase in X =10, then =x' =170 +10 =180
Increasein =x* =900 —400 =500 then >x" = 2830 +500 =3330

1 m_f 1 01 f
Variance = = $X2—F SX'H = — x3330 —F— x180F = 222 — 144 = 78
ariance o Bﬁ H 15 EE H

Five horses are in arace. Mr. A selects two of the horses at random and bets on them. The probability that Mr. A selected the
winning horseis

@ 2 @ 3 @ = @ 2
5 5 5 5
@ n(S)="°C,
n(E)=2C+ *C,
n(E) _°C+ *C, _2

E)=

PE = e~ ¢ s
Events A, B, C are mutually exclusive events such that P(A) = 3X+1, P(B) :]'_TX and P(C) = 1_2X. The set of
possible values of x arein the interval

o 10 L 20 L 130
(1) [ (2) [ (3) v A (4) O:

B 2 B 3 B 3H [0

3x+1 1-x 1-2x

1 P(A)=

, P(B) = P(C) =

- These are mutually exclusive
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69.

Sol.

70.

Sol.

03X o1 0 X c1am0<TZ 1
3 4 2
-1<3x<2, 3<x<land -1<2x<1
—}SXSZS—\?'SXS:L and —ESXSE
3 3 2 2
AISOOS1+3X+1_X+1_2X <1
4 2
0<13-3x<12 0 1<3x<13
1 13
0 =< X<—
3 3
g1 1 10 2 1 13
max. [—, —3, ——, <X<minm—, 1, —,
H3 2’ 1 @3 2' B
1 1 L 10
—<xs— 0O X v
3772 B2
The mean and variance of arandom variable X having a binomial distribution are 4 and 2 respectively, then P(X =1) is
D > @) 2 ©) 1 4 1
32 16 8 4
np=4[Q 1 1
(1) _ 0 0 q A p -, B 8
npq = 2] 2 2

The resultant of force P and (3 is R If @is double then R is doubled. If the direction of (3 is reversed, then R is again
doubled. Then P?:Q%: R? is

D 3:1:1 2 2:3:2 3 1:2:3 4 2:3:1
2 R*=P*+Q*+2PQcos8 ... 1)
AR? = P? +4Q% +4PQcosf ... )
4AR* =P*+Q*-2PQcos8 ... ©)
on(j) + (i), BR* =2P? +2Q* ... 4
on (i) x 2+ (i), 12R? =3P* +6Q* ... (5)
2P*+2Q*-5R* . (6)
3P?+6Q*-12R* )
by cross multiplication
p_ @ R’

—24+30 24-15 12-6
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P?:Q*:R*=2:3:2
71. Let R and R, respectively be the maximum ranges up and down an inclined plane and R be the maximum range on the
horizontal plane. Then R, R, R, arein

(1) Arithmetic-Geometric Progression (A.G.P.) (2) AP
(3) GP. (4) H.P.
Sol. (4) Let B betheinclination o the plane to the horizontal and u be the velocity of projection of the projectile
2 2
g@+sinp) g(1-sinB)
1,129
R R u
1 1 2 0 _ u?0d
R 0 R=—1
R R R O 90

0R, R RareinH.P.

72. A couple is of moment G and the force formi ng the couple is P.1f P isturned through a right angle, the moment of the

couple thusformed is H. If instead, the force P areturned through an angle a, then the moment of couple becomes

(1) Gsina —H cosa ) H cosa +Gsina @) Gcosa+Hsina (4 Hsina-Gcosa
Sol. (3 a=Fxp b
|a|=rpsin® y Le
|H|=rpcosf [ sin(90+v) =cos6] f n
G=rpsné ... (@D} X
H=rpcos8 ... 2 ©
Xx=rpsn(6+a) ... ©)]

from (1), (2) and (3)
x =acosa +H sina
73.  The particles start simultaneously from the same point and move along two straight lines, one with uniform velocity U and the

other from rest with uniform acceleration f. Let a bethe angle between their directions of motion. The relative velocity of the
second particle w.r.t. thefirst is least after atime

usina f cosa _ u cosa
D 2 (3) usina 4 ——
f u f
Sol. (4) Aftert; velocity=fxt
Vg, = t+(-0)

V,, =+ F22 +Uu? —2fut cosar

For max. and min. %(\/BZA) =2f?*-2fucosa =0
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_ucosa
f

74.  Two stones are projected from the top of a cliff h metres high, with the same speed u so as to hit the ground at the same spot. If
one of the stones is projected horizontally and the other is projected at an angle 6 to the horizontal then tan6 equals

2u u u 2
1) |— 2) 29,|— 3) 2h |— 4 —
D \/; @) g\/; (©) \/; 4 U\/;
Sol. (4) R:u\/%:(ucose)Xt

1 |2h
t=——— | &— . (1) Y
cosf@'\ g

Nowh = (—usin@)t +% gt’

‘t from (1)

__usn@ [2h 1 0O 2h [ R X
h=- —*39 2 o4
cos@ \g 2 cos” 0]
h=- /Z—htan6+hse020
g
h=-u /Z—htane +htan®8 +h
g
2 2
tan“6-u |—tanf =0
\'hg
2
0O tan=u |—
\ hg

75. A body travels a distance s in t seconds. It starts from rest and ends at rest. In the first part of the journey, it moves with
constant acceleration f and in the second part with constant retardation r. The value of t is given by

o l«——>
Y

1 10 2s 1 10
1) 2S+—+— 2 3) J2s (f +r 4 |2s +—
6y %? FE ()EJJ (3 y2s (f+r) (4) %? FE
fr
Sol. (4) Portion OA, OB corresponds to motion with acceleration ‘f* and retardation ‘r’ respectively.

Areaof AOAB=SandOB=t.LetOL =t;,LB=t,,and AL=v

S= 1OB.AL
2

<
D P
<

(OJ ] L t, B
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