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1. Suppose w is a cube root of unity with = 1 . Answer: (a)
. :\—25
Suppose P and Q are the points on the 3.0f z=x+iy= (%_L) . where i=
. 2 . 2 V2.
complex plane defined by w and w”. If O is
V-1, th hat is the fi tal lit
the origin, then what is the angle between , then what s the fundamental amplitude
z—V2
OP and 0Q? of 5 ?
(a) 60° (b) 90° (a) 7 (b)™
(c) 120° (d) 150° ,T ,T
. (€3 (d)
Solution:
lution:
Cubic roots of unity is Solution
1 i i0
x3 =1 E__Z re
x3 —-1=0 1 2 1 2
@-DE*+x+1) =0 RS (ﬁ) (‘ﬁ) =1
N tanH—X ——1/ﬁ——
x’+x+1=0 ) T
x= -1+ 5 4
2 2 1 i 1 i%
— — — e
w= - 1+ﬁi vz V2
2 2 1 P\ —iZx —25 _ 25T
1 3 (———) = e 4 =e 4
W2 = ‘z‘g ; VZ 2z

Angle made by w from x-axis is 120° and
Angle made by w? from x-axis is 240°.
Therefore angle made by OP and OQ is
120°.
Answer: (c)

2. If x2—px+4>0 for all real values of x,

then which one of the following is correct?

(@ lpl <4 (b) Ipl < 4
() Ipl > 4 (d) Ipl = 4
Solution:

x2—px+4>0

(x_g)2+164"’2>o

IF 16 —p? > 0 then above quadratic

equation is always positive for all
values of x.

16 > p?

V16 > |/p?
4> |pl

_ (25n)+, ] (257r
= cos|{— isin|—

N———

cos (Z?Tn> = oS (67r + %) = cos (%) = %
sin (Z?Tn) = sin (671 + %) = sin (%) = %

T 14

1
(ﬁ_%) vz

z—v2 o2 (i_\E)-'_L

_ 2 _ W2 2
z— 2 1\;;—1'\/7 (\/—%)H(\/—%—\/E)

o (2) = angCe) e
arg <%> =arg ((\% - \/E) + é)

()41 ()
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arg ((% - \/E) + %)

= tan'Y = tan~ AL
X -1/V2

T

= tan"!(-1) = ~

1y /1
arg <(ﬁ) +1 (ﬁ - \/E))

_ 1Y _ -1_ 172
=tan™' > = tan i

= tan"1(-1) = T

4

V4
arg (1) = arg() - arg(z;) = 0
2

Answer: (*)

2

4. What is the range of the function y = #

where € R ?
(@) [0,1)
(c) (0,1]

Solution:

(b) (0,1)
(d)[0,1]

x2

Y= e
Function y is even function f(—x) = f(x).

1

Functiony =1 - —

Range of function is [0, 1).

Answer: (a)

5. A straight line intersects x and y axes. at P
and Q respectively. If (3, 5) is the middle point
of PQ, then what is the area of the triangle
OPQ?

(a) 12 square units

(b) 15 square units

(c) 20 square units

(d) 30 square units

Solution: If P is x-intercept and Q is y-
intercept of line L. Co-ordinate of point P (a, 0)
and Q (0, b).

Coordinate of Midpoint of PQ is (% ) g)
OP=a=6and 0Q =b =10

Area of right angles triangle OPQ = %x OP x

0Q = %x 6 x 10 = 30 square units.
Answer: (d)
6. If a circle of radius b units with center at (0,

b) touches the line y = x — /2, then what is

the value of b ?

(@)2+ V2 (b) 2 -2
(c) 2v2 (d)v2
Solution:

Perpendicular distance from the centre
of circle to line which touches the circle is
equal to radius of the circle.

do |ax, + by, + c|
JaZ + b

Givend =b,x; =0andy, =b
=y —v2| [0-b-v2| b++v2

Vi+1 V2 V2
V2b = b +2
- V2

V2-1

Answer: (a)
Consider the function f(8) = 4(sin®0 +

cos* 0)

b=

=2+V2

7. What is the maximum value of the function

f(e) ?

(a) 1 (b) 2

(c)3 (d) 4
Solution:

f(8) = 4(sin? 8 + cos* 0)
= 4(cos* 0 —cos?0+1)
Let cos? 6 = x

f(x) =4(x%2—-x+1)

f(x) =4 ((x - %)2 + %)

2
Maximum value of f(x) when (x—%) is
maximum. Value of x lies between 0 to 1.

2
. 1
Maximum value of (x - 5) occur at x = 0 and x

=1
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Answer: (d)

8. What is the minimum value of the function

f(6)?

(@)0 (b) 1
(c)2 (d)3
Solution:

f(x) =4 ((x - %)2 + %)

Minimum value of f(x) occur at x = V2.
Minimum value of f(x) = 3
Answer: (d)
9. Consider the following statements
1. £(0) = 2 has no solution.

2. f(0) = % has a solution.

Which of the above statements is/are

correct?
(a) 1 only (b) 2 only
(c) Both 1 and 2 (d) Neither 1 nor 2
Solution:

f(8) = 4(sin? 8 + cos* 8)
= 4(cos* 0 —cos?0+1)
Since f(0) is continuous function. Minimum
value of f() is 3 and maximum value of
f(6)is 4.
So f(#) = 2 has no solution and f(0) = %

has more than one solution.
Answer: (a)
For the next two (2) items that follow:

Consider the curves f(x)=x|x|]—-1 and

3x

mm={7'x>°
2x, x <0

10. Where do the curves intersect?
(a) At (2, 3) only
(b) At (-1, -2) only
(c) At (2, 3)and (-1, -2)
(d) Neither at (2, 3) not at (-1, -2)

Er. Ranbir Mukhya

Solution:

f)=g0)

x| 1_3x
x|x =3

But x > 2 therefore x =2,y =3
fO) =g)
x|x| —1=2x
—x?—-1=2x

x>+2x+1=0

Answer:(c)
11. What is the area bounded by the curves?

(a) % square units
(b) g square units
(c) 2 square units
(d) % square units

Solution: Area = |fab(f(x) —g(x) dx|

1= |f_01(—x2 -1- 2x)dx| + |f02 (xz -1 —%x) dx|

0
f (—x% —1-2x)dx
-1

B x3 2x?
=-F X
-1
03 (=13 1
= e 00— (D)4 (—1)P = — =
3 + 3 + (=D+(-1) 3
2 X
f(xz—l——)dx
0
x3 3x2|°
=3
0
—8 2—3
3
8-15 _ 7
- 3 T 3
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For the next two (2) items that follow:

Consider the functions f(x)=xg(x) and

glx) = E] where [.] is the greatest integer

function.
12. What is
1
2
fl g(x)dx
3
equal to ?
1 1
(a) (b)
5 5
€ (d)
. . _ l
Solution: g(x) = [x]
1 << 1
3=%=3
1
2<-<3
X
gx) = ,2<—<3
1 1
2 dx = EZd _ L
[ oeodx = [(2ax =3
3 3
13. What is
1
fl f(x)dx
3
37 2
(a) (b) 3
17 37
() d)
Solution:
1 1
fl fx)dx = fl xg(x) dx
3 3
2 1
=J- 2xdx+f xdx
1 1
3 2
1 2t
E 37
— 2242 | =22
= ht7 =7
2

For the next five (5) items that follow:
Consider the function f(x)= |x—1|+ x?2

where x € R.

14. Which one of the following statements is

correct?

(a) f(x) is continuous but not differentiable
atx =0

(b) f (x) is continuous but not differentiable
atx =1

(c) f(x) is differentiable at x =1

(d) f(x) is not differentiable at x =0 and x =1

Solution:

fl)=x2—-x+1 x<1

=x?4+x-1 =x>1

lim f(x) = lim x> —x+1 =1
x—- 1" x— 17
. _ . 2 _ —
x1_1)1r11+f(x) = xllnf+ x“+x—1 1
fA=1

lim £G0) = lim, f(0) = £(1)
f(x) is continuous function
fl(x)=2x—-1, x<1
=2x+1, x =21
ffa)=1
fran=3
f(x) is not differentiable at x = 1.
Answer: (b)
15. What is the area of the region bounded by

x-axis, the curve y = f(x) and the two

ordiantes x = %and x =17
5 .

(a) — Square unit

(b) g square unit

(c) % square units

(d) 2 square units
Solution:

y=lx—1| +x2

f-<x<1
y=x?—x+1
Area
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- Tax () (2.6)
: ©) (33)

1 1 1 1 1 5 3
e e d) (2,9

3 2t T mte It @ (9)
Answer: (a) Solution:

16. What is the area of the region bounded by Vertex of triangle are A(0, 0) , B(3 , 9) and

x-axis, the curve y = f(x) and the two C(3/2,9).

ordinates x = 1 and x = %’?
5 .
(a) 5 Square unit
(b) % square unit
(c) % square units
(d) % square units
Solution: if 1 < x SS
f)=x—1+x*=x*4+x-1
11

3
Area=f1/2x2+x—1dx= -

Answer: (d)

For the next two (2) items that follow:

Consider the lines

y=3x,y=6xandy =9

17. What is the area of the triangle formed by

these lines?
(a) % square units
(b) 22—7 square units
(c) ? square units

(d) % square units

Solution:
Vertex of triangle are A(0, 0) , B(3, 9) and
C(3/2,9).
Area enclosed by lines y = 3x,y = 6x and
y=9
=§ ><9><3—%><9><§= %

Answer: (a)
18. The centroid of the triangle is at which one

of the following points?

(a) (3,6)

Centroid of the triangle G

3
- (x1+x2+x3 y1+y2+y3) — [0+3+3 o0+9+49
3 ’ 3 - 37 3

o

For the next two (2) items that follow:

Answer: (b)

Consider the two circles
(x—1D?+@y-3)2=r?and
x2+y?—8x+2y+8=0

19.What is the distance between the centres of
the two circles?
(a) 5 units (b) 6 units

(d) 10 units

Solution: The equation of the two circles

(c) 8 units

are (x — 1)+ (y—3)?=r%?and
x*+y*—8x+2y+8=0
Ci=(1,3)and C, = (4,—-1)
Distance between the circles is
=J@4-12+(-1-3)2=v/9+16=5

20. If the circles intersect at two distinct points,

then which one of the following is correct?
(@r=1 (b)1<r<2
(c)r=2 (d2<r<8
Solution: radius of circle-2 R, =3

if r = 2 two circles touches internally and if r
= 8 two circles touches externally.

Two circles intersect at two distinct point

when r lies between 2 to 8.

For the next two (2) items that follow:
Consider the two lines x+y+1=0 and
3x+2y+1=0
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21. What is the equation of the line passing
through the point of intersection of the
given lines and parallel to x-axis?

@y+1=0

(b)y—-1=0
(c)y—-2=0
(dy+2=0
Solution:

Intersection of lines x+y+1=0 and
3x+2y+1=0is(1,-2)
Line passing through point of intersection
and parallel to x-axis isy = -2 .
Equation of line is y + 2 =0
Answer: (d)

22. What is the equation of the line passing
through the point of intersection of the
given lines and parallel to y-axis?

(@x+1=0 (b)x—1=0
(c)x—2=0 (dx+2=0
Solution:

Intersection of lines x+y+1=0 and
3x+2y+1=0is(1,-2)
Line passing through point of intersection
and parallel to y-axisis x = 1.
Equation of line is x - 1 =0
Answer: (b)
For the next three (2) items that follow:
A plane P passes through the line of
intersection of the planes 2x—y+3z=2,
x+y —z=1and the point (1, 0, 1).
23. What are the direction ratios of the line of
intersection of the given planes?
(@) (2,-5-3)
(b) (1,-5,-3)
(c) (2,5,3)
(d) (1,3,5)
Solution: Let direction ratio of line is
(a, b, c)

Equation of line passing through
intersection of the planes 2x —y + 3z = 2,
x+y—z=1

X8 _YTh _Z74

a b c
For the next two (2) items that follow:

Let @, b be two unit vectors and 8 be the angle

between them.

24 What is cos (9) equal to?

2

a-b a+h
(a) 2 (o) 122!
a-b a+b
(C) |a4 | (d) |a1— |
Solution: if 4, b be two unit vectors
lal = |B] =1

Dot product of vectors @, b is

a.b = |d||B|cosQ= 1x1Xcosf
|&+13|2 =(a+b).(a+b)
= a2 +|b|° +2a.5 = 2(1 + a.b)
0
=2(1+cosH) = 460525

6 |a+bl
COSE = 2

Answer: (b)

25. What is sin (9) equal to?

2

(a) 2 (b) 1222l
© |a;5| @ |a:5|
Solution:

la-B[*

= (a-5b).(a-b)

= |a]* + |b|" —2a.b

=2(1-a.b)
= 2(1 —cos9)
= 4sin? >
Sme_m—B
2 2
Answer: (b)
26. What is
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f_zzxdx - f_zz[x]dx

equal to, where [.] is the greatest integer

function?
(@) 0 (b) 1
(c)2 (d) 4

Solution: f_zz xdx =0

f_zz[x]dx = f__zl[x] dx + J-_Ol[x] dx
2

+f1[x]dx+f [x] dx
f__l[x] dx = f__l(—Z)dx =-2

f_o [x] dx = f_l(—l)dx =-1

fol[x] dx = fol(O)dx =0

fz[x]dxzledle
1 1

2
f [x]dx=-2—-14+04+1=-2

-2
2 2
f xdx—f [x]dx = 2
-2 -2
1
27. What is lim,_,, e ¥ equal to?
(a)0
(b) 1
(c)-1
(d) Limit does not exist.

1
Solution: lim,_ e ¥? = e~ ®° = —

Answer: (a)

28. Whatis [,"|cos x| dx equal to?
(@)0 (b) 2
(c)4 (d)8
Solution: I = f:nlcosxl dx

|cos x| is a periodic function with period

41 T
I =f [cosx|dx = 4-J- |cos x| dx
0 0

T
s

2
=4J- cosxdx+4ﬁr—cosxdx
0 —
2

=8
Answer: (d)
29. (a, 2b) is the mid-point of the line segment
joining the points (10, -6) and (k, 4). If
a — 2b = 7, then what is the value of k?
(a)2 (b) 3
(c)4 (b) 5

10+k

Solution: a = 2b = =-1

a—2b=7
a+1=7
a==6

10+ k

5=
k=12-10=2

Answer: (a)

30. if log,(ab) = x, then what is log; (ab) equal

to?

(a) s (b) ==

x+1
(0) = ()=
Solution: log,(ab) = x
log,a +log, b =x
1+log,b=x

1 1

l = —=
8 @ log,b x-—-1

log,(ab) = log, a + log, b

=1 +1= ! +1= ad
=g a T x-—1 T x-—1

Answer: (d)
31. What is the number of different messages
that can be represented by three 0s and two
1s?

(a) 10 (b) 9

(c)8 (d)7

Solution: Number of ways = p’?—;,

Total number of numbers are 5.
0 are 3 times and 1 is two times.

p=3andq=2
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n=5

Number of ways = 2= 2
312! 2

32. The system of linear equations kx +y +
z=1,x+ky+z=1andx+y+kz=1hasa
unique solution under which one of the
following conditions?

@)k #1and k = -2

(b)k #1and k # 2

(c)k #—1and k + -2

(dk #—-1and k =2

Solution: System of linear equation are

kx+y+z=1
x+ky+z=1
x+y+kz=1

Simultaneous equation can be written in
form of AX=B

k1 1
A=[1 k 1

1 1 k
For unique solution inverse of A should
exists. If matrix is non-singular matrix then

inverse of matrix A exists.

k1 1
1 k 1
1 1 k

det(4) = #0

e R F R R
kk?-1)—-(k-1)+0Q—-k)#0
k(k—1D(k+1)-2k—-1)#0
k—1DE&*+k—-2)+0
k—1D(k?*+2k—k—-2)#0
k-—Dk+2)k—-1)=#0
(k—1D*k+2)+0
k+1,-2

33. What is the acute angle between the lines
represented by the equations y —+/3x —
5=0andV3y —x+6 =07
(a) 30° (b) 45°
(c) 60° (d) 75°
Solution: Slope of Line Ly: y —vV3x —5=0
ism, = V3

Slope of Line Ly V3y —x+

Angle between two lines is 8

1
3 —
Imy —my| V3 \3

I1+mym,| |4 1
+V3x—=
V3

tan @ =

ol

6 = 60°
34. Which of the following determinants have

value zero?

41 1 5
1.179 7 9
29 5 3

1 a b+c
211 b c+a
1 ¢ a+b

0 c b
3. ]-c 0 a
—b —a O

Select the correct answer using the code

given below

(a) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only

(d)1,2and 3

Solution:

41 1 5

79 7 9

29 5 3
41

Column—1= {79}
29
1

Column — 2 = ;7}
5

5
Column — 3 = ;9}

3

- 48
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41 1 5 1+8%x5 1 5
79 7 9|=|7+8%x9 7 9
29 5 3 5+48x3 5 3
1 1 5 5 1 5
=17 7 9/+8|9 7 9
5 5 3 3 5 3
=0
1 a b+c 1 a a+b+c
1 b c+al=1|1 b a+b+c
1 ¢ a+b 1 ¢ a+b+c
1 a 1
=(a+b+c)f1 b 1
1 ¢ 1
=0
0 c b
- 0 a=—c_g g|+b|:2 _Oa
—b —a 0

= —abc+abc=0

35. Consider the following in respect of the

matrix A = (_1 1 ):

1 -1
1.42=-4
2. A3 =44
Which of the above is /are correct?
(a) 1 only
(b) 2 only

(c) Both 1 and 2
(d) Neither 1 nor 2

Solution: 4 = (_11 _11)

4% = (_11 —11) (_11 —11)

(-1x-1)+(Ax1) (-1x1)+1x-1)
:<(1x—1)+(—1x1) 1+1
= (—22 _22) =24
A3 = A%A = —24A = =242 = —2(=24)
=44
Answer: (b)

36. What is the area of the parallelogram
having diagonals 31 +j — 2k and i — 3] + 4k?
(a) 5V5 square units
(b) 4/5 square units
(c) 5v/3 square units
(d) 15v2 square units

Solution: If @ and b are two vector
representing adjacent side of

parallelogram.

Area of the parallelogram = |d x b|=
ik
-1 =11 .12 -1
2 -1 -1l=t|7 Tol-iF Tal+
PP I 317 il
2 -1
ey

= |5t +5f + 5k| = 5vV3
37. What is a vector of unit length orthogonal

to both the vectors i + j + k and 2i + 3j —k ?

—4i+3j-k —41+3j+k
@ —7 (b) —7

-3i4+2j-k —3i+2j+k
©) V1ia (d) Via

Solution: @ =i+j+kandb =20 +3j—k

Unit vector perpendicular to both vector d

and b
. dxb
n=_) =
|a><b|
R A :
dxb=1|1 1 1
2 3 -1

=|§ —11|i_|% —11|f+|; §|’;

= —4i+3j+k

|d xb| = V42 +32+12
=V16+9+1 =26

. —4i+3j+k
T

38. What is the number of four-digit decimal
number (<1) in which no digit is repeated?
(a) 3024 (b) 4536
(c) 5040 (d) None of the above
Solution: Number of ways

=8x8x7x6=2688
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39. If y = logiqx + log, 10 + log, x + log;, 10

then what is (Z—Z) equal to?
x=10

(a) 10 (b) 2

(c)1 (d)0

Solution:

y = logio x + log, 10 + log, x + log,, 10

dy
dx
d(log,o x + log, 10 + log, x + log,, 10)
- dx
d dlog;ox dlog, 10
d_Z: ;:0 + 5;‘ +0+0
(log, x =log,( 10 = 1)
dy 1 (logyo )72

dx xIn10  xIn10

(d_y) _ 1 3 1 _ 0

dx/),—190 10In10 10In10

40. Suppose w; and w, are two distinct cube
roots of unity different from 1. Then what is
(w, — w,)? equal to?
(a)3 (b) 1
(c)-1 (d)-3

Solution: Cubic roots of equation x3 = 1
(x—Dx*+x+1)=0
x*+x+1)=0

Let w;and w, are the roots of above
quadratic equation

w1 + Wy = _'1
0)1602 = 1

(w1 — w3)% = (w1 + W) — 4w W,
—(—1)2—4x1=-3

41. Three disc are thrown simultaneously.
What is the probability that the sum on the
three faces is at least 57

17 53
(@) (b)

103 215

(©) o5 (d) 2

108 215

Solution: Number of sample space =
6X6X6

Let E is event of occurance of sum of three
faces is atleast 5.

Let E is event of occurance of sum of three

faces is equal to 3 and 4.

x+y+z=3

x+y+z=4

E'=1{(1,11),(211),(1,2,1),(1,1,2)}
P(E") = 4 1 1

6x6x6 3x3x6 54
P(E)+P(E)=1
53
P(E)za

42. Two independent events A and B have
P(A) = % and P(B) = Z What is the

probability that exactly one of the two

events A or B occurs?

(a); (b)>
(©) = (d) =
Solution:

If A and B are independent events then

P(ANB) =P(AP(B) =1x=1

The probability that exactly one of the two
events A or B occurs is equal to
P(AUB)—P(AnB)=P(A)+P(B) —

2 7

2P(AnB) = §+Z—Z= Ir

43. A coin is tossed three times. What is the
probability of getting head and tail
alternately?

(a)5 (b) 5
OF (d)>
Solution:

Number of sample space n(s) =2 X2 X
2=8

Set A is occurance of geeting head and tail
alternately = {HTH, THT}

P(A) = 2=1
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44. What is the sum of the squares of the

intercepts cut off by the circle on the axes?

a2+b2)2

@ (5

a2+b2)2

0 2(
(0 4(£22)

a-b

(d) None of the above
Solution: Equation of circle is
x2+y?+2gx+2fy+c=0
Circle passes through origin, (a, b) and (-b, -a).
024+02+2gx0+2fX0+c=0
c=0
a’?+b*+2ga+2fb=0---(1)

(=b)* + (—a)*> —2gb — 2fa =0
a*+b*—2gb—2fa=0---(2)
Solving equation (1) and (2) we get,

a? + b?
9= " 2@-n
_a’+bp?
2(a—b)
For x-intercept, substitute y = 0 we get,
x2+2gx=0
x=0,-2g
For y-intercept, substitute x = 0 we get,
y2+2fy=0
y=0-2f
The sum of the squares of the intercepts cut

off by the circle on the axes
a? + b2\?
4g° + 4f ( p— )

For the next two (2) items that follow:

Let f(x) be the greatest integer function and

g(x) be the modulus function.

45. Whatiis g°f (—2) - (f°g) (- ) equal to?
(a) —1 (b) 0
(b) 1 (d)2
Solution: f(x) = [x] and g(x) = |x|

(-3~

g(=2)=|-2|=2
(9|3
/G)-H-

o1 (Y- (D211

46. What is (f°f) (— g) + (g°9)(~2) equal to?

(a) -1 (b) 0
(c)1 (d) 2
Solution: f(— S) = [_ S] =1
f(-D=[-1=-1
g(=2)=1|-2|=2
g(2)=12]=2

9
o (-3)+ @D =-1+2=1
47. What is the binary equivalent of the
decimal number 0.3125?

(a) 0.0111 (b) 0.1010
(c) 0.0101 (d) 0.1101
Solution:

0.0111

=0x2 1 4+1x27%4+1x234+1x27*
=0+ 0.25+0.125 4+ 0.0625 = 0.4375

0.1010

=1x2 4+0x27%+1x234+0x27*
=0.5+0.125 = 0.625
0.0101

=0x2 1 +1x2%24+0x23+1x27*
= 0.25+ 0.0625 = 0.3125

48. If A = (cos 12° — cos 36%)(sin 96° + sin 24°)

B = (sin60° —sin12°)(cos 48° — cos 72°)

then what is % equal to ?

(a)-1 (b) 0

(c) 1 (d)2
Solution:

cosA—cosB = 251n¥sin}32;A
sinA +sinB = ZSinA;BcosA; B
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A+B A-B
Sin 2

sinA — sinB = 2 cos

cos 12° — cos 36°

~ 2 sin 120 + 36° sin 360 — 120
2 2

= 2 sin 24° sin 12°

sin 96° + sin 24°

— 2sin 96° + 24° cos 96° — 240
2 2

= 2sin 60° cos 36°

sin 60° — sin 12°

= 2 cos 60° ;— 12° sin 60° ; 12°

= 2 cos 36° sin 24°
cos 48° — cos 72°
— 2sin 480 + 72° sin 72° — 48°

2 2
= 2sin 60° sin 12°
A (2sin24°%sin 12°) x (25in 60° cos 36°)
B (2cos36°sin249) x (2 sin 60° sin 129)
49. Consider the following statements

1. If ABC is an equilateral triangle, then
3tan(A+ B)tanC =1
2. If ABC is a ftriangle in which = 78°,
B = 66°, then
tan <g+ C) <tanA4
3. If ABC is any triangle, then
tan (A hl B) sin (E) < cos (E)
2 2 2

Which of the above statements is/are

correct?
(a) 1 only
(b) 2 only
(c)1and 2
(d)2and 3
Solution: If ABC is an equilateral triangle
then L/A= B = -C= 60°
3tan(4 + B) tan C = 3tan(120°) tan 60°
= —3tan60°tan60° = —9
tan 120° = tan(180° — 60°) = —tan 60°

If A=78° B =66° then C = 180°—
(78° + 66°) = 36°
A 78°
tan <5+ C) = tan T+ 36° | = tan 72°
tanA = tan78°
Since 72° < 78°
tan 72° < tan 78°
¢ (A + B) . (C)
an |——)sin (3

. 78° + 66°\ . 36°
= t(an 2 Sin 2

0
sin 18°

= tan

= tan 72° sin 18°
sin 18° = sin90° — 72° = cos 72°

tan 72°sin 18° = sin 72°
C .
cos (E) = cos 18° = sin 72°

(1220 (§)= (9

For the next three (3) items that follow:

Consider a parallelogram whose vertices
are A(1,2),B(4,y),C(x,6) and D(3,5) taken

in order.

50. What is the value of AC? — BD??
(a) 25 (b) 30
(c) 36 (d) 40

Solution: Diagonal of parallelogram bisect
each other.
Midpoint of AC is point P.
X-coordinate of point P

_ 1+x
P2
Midpoint of BD is point P.

443

Xp = -
Midpoint of BD = Midpoint of AC
7=14+x

X

xX=6

Y-coordinate of point P
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y+5
h=Tg
2+6
h= g

Y- Coordinate of midpoint of AC = Y-
coordinate of midpoint of BD.

y+5=8

y=3

A(1,2),B(4,3),C(6,6) and D(3,5)

AC= J(1-6)2+(2-6)2=V25+16
— V&
BD = (4-3)2+(3B-52=Vi+4=15
AC?—-BD?=41-5=36
51. What is the point of intersection of the

diagonals?
(a) (,4) (b) (3,4)
© (%.5) (d) (3,5)

Solution: The point of intersection of the
diagonal.
X-coordinate of point P = %
Y- Coordinate of point P = 4
52. What is the area of the parallelogram?
(a) % square units
(b) 4 square units
(c) 12—1 square units
(d) 7 square units
Solution:
Area of the parallelogram
= |Tap X Tapl
Tap = (xp — x)+ (g — ya)f
=U-Di+@y—-2)=31+]
Tap = (xp — x0T+ (vp — Ya)f
= @B-1Di+(5-2)j
=2{+3j

|4 X apl = [9IX [+ 2] %1 =|7i%x]| =7

For the next three (2) items that follow:
A plane P passes through the line of
intersection of the planes 2x—y+3z =2,
x+y —z=1and the point (1, 0, 1).
53. What are the direction ratios of the line of

intersection of the given planes?

(a) (2,-5,-3)

(b) (1,-5,-3)

(c) (2,5,3)

(d) (1,3,5)

Solution: Direction ratios of the line of

intersection of the planes 2x —y + 3z = 2,

x+y—z=1

Substitute z=0

2x—y =2
x+y=1
x=1landy =0
Point P (1, 0, 0)
Substitutey =0
2x+3z=2
x—z=1
x=1landz=0
PointQ (1, 0, 0)

Direction ratio of line PQ

54. What is the equation of the plane P?

(@)2x+5y—-2=0

(b) 5x+2y—-5=0

(c)x+z—2=0

(d)2x—y—-22z=0

Solution: Equation of plane passing

through Planes P, and P,

P=P, + P,
2x—y+3z-24+Ax+y—2z—-1)=0

R+D)x+A-1Dy+@B—-NNz—-2-1=0

Plane P passes through (1, 0, 1)
+HD+B-1H-2-21=0
5-2-21=0
A1=3
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5x+2y =5 58. If
55. If the plane P touches the sphere x? + 5
J- f(x)dx =4 and
y? + z? = r?, then what is r equal to? -2
5
(a) 7= Syl + f(x)}dx =
(b) - 7 then what is f_oz f(x) dx equal to?
V29
()= (a) -3 (b) 2
V29 (c)3 (d)5
(d) 1 Solution:

Solution: Centre of sphere x2 + y2 + z2 = r?
C(0,0,0)

Perpendicular from C on the plane P.

_ lax; + by, +cz; +d|

d
Nror o
g |5x; + 2y; — 5|
Vit 2
5
T V29

For the next two (2) items that follow:
Consider the function f(x) = |x? — 5x + 6|
56. What is f'(4) equal to ?
(@) —4 (b) =3
(c)3 (d)2
Solution: f(x) = |x* — 5x + 6|
x2=5x+6=((x—-3)(x-2)
f(x)>0if x>3and x <2
fx) <0if2<x<3
flx)=x>-5x+6 x<2
= —(x2-5x+6 )2<x<3
=x2—-5x+6 x>3
f'(x)=2x—-5,x>3

f'4) =3

57. What is f'(2.5) equal to ?
(a) -3 (b) —2

(c)0 (d)2

Solution:
flx)= —(x*—5x+6 )2<x<3

f'(x)=—-2x+5

f'(25)=0

Er. Ranbir Mukhya

f_sf(x)dx=4

| Ozf(x)dx+ | =4
5

fo{1+f(x)}dx=7
fsdx+f5f(x)dx=7
fosf(x)dx=7—5=2
0

f_zf(x)dx+2=4

f_ozf(x)dx =2

For the next two (2) items that follow:

Let z be a complex number satisfying

z—4
zZ— 8| =1
and
z 3
|Z - 2| - 2
59. What is |z| equal to?
(a) 6 (b) 12
(c)18 (d) 36
Solution:
z—4
|Z - 8| =1

(x—4)? +y*=(x—8)* +y?
x—4+x—-8)(x—-4—-x+8)=0
(2x—12)4=0

XxX=6

3
7=l -

z—2 2
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EE 3
x2 +y? _9
(x—=2)2+y2 4
62 +y? 9
(6—-2)2+y? 4
y=20
z=x+iy=6
|z| =6

60. What is |%| equal to?

(a)3 (b) 2
(c) 1 (d)o
Solution:

z+6 |6 +6
For the next two (2) items that follow:

Given that log, y,log,x,log,z are in GP,

xyz = 64and x>, y*, z> are in AP.
61. Which one of the following is correct?
X, yand z are
(a) in AP only
(b) in GP only
(c) in both AP and GP
(d) neither in AP nor in GP
Solution: log, y,log, x,log, z are in GP
log, x log,z
log,y log,x
(log, x)* = log, ylog, z = log, z

log, x = log, z

2 =
(g, x)* = o
(1ng x)3 =1

log,x =1=log,z
Z=X
62. Which one of the following is correct?
xy,yz and zx are
(a) in AP only
(b) in GP only
(c) in both AP and GP

(d) neither in AP nor in GP
For the next two (2) items that follow:
Given that tan @ and tan g are the roots of
the equation x? + bx + ¢ = 0 with b = 0.
63. What is tan(a + B) equal to?
(@) b(c—1) (b) c(b—1)
(c)c(b— 1)1 (d) b(c— 1)1
Solution: If tan a and tan g are the roots of
the equation x? + bx + ¢ = 0 then
tana +tanf = —b

tanatanf =c¢

tan(a + B) = % = —b(1-0)"1
=b(c—1)"
64. What is sin(a + ) sec a sec 8 equal to?
(a)b (b) -b
(c)c (d)—c
Solution:

sin(a + ) seca sec 8

sina cos B + cosasinf

cosacosf
=tana +tanf
=-b
For the next two (2) items that follow:
Consider the curves
= |x — 1land |x| = 2
65. What is/are the point(s) of intersection of
the curves?
(a) (—2,3) only
(b) (2,1) only
(c) (—2,3) and (2,1)
(d) Neither (—2,3) nor (2,1)
Solution: y = |[x — 1] and
x| =2
x= 12
=2-1]=1
y=|-2-1]=3
Point of intersection are (2,1) and (-2, 3)
66. What is the area of the region bounded by

the curves and x-axis?
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(a) 3 square units f"(0) = —(6p*+p) =-p(l+6p)=0

i 1
(b) 3 square units p=0— -

(c) 5 square units
For the next two (2) items that follow:

(d) 6 square units
Consider the function

Solution:
[x]+x _
Area of the region bounded by the curves fl) = a[x]+x1
and x-axis Where [.] denotes the greatest integer
Area = Ex (-2-1)x 3| + E x(2-1)x1 function.
_9+1 c 69. What is lim,,_,4+ f(x) equal to ?
2 (a)1
For the next two (2) items that follow: (b) Ina
Consider the function €)1—at
3 .
0 = X6 51_r11x COOSX (d) Limit does not exist
p p* p Solution: lim, o+ f(x) = lim, ‘= =Ina
xX—
where p is a constant. 70. What is lim,_,- f(x) equal to?
67. What is the value of f'(0)? (a) 1
(@p® (b) 3p° (b) Ina
(c) 6p° (d) —6p* (©)1—a
Solution: (d) Limit does not exist
x® sinx cosx e
fx)=1[6 -1 0 Solution: lim,_,- f(x) = xlir(r)l_ T =
p pz p3 x-1_1 -1_4
— _ 6 0 lim < - = a0—1 =1-at
fx) = x3 p?  pd3| T sinx |p p? x-07 X
|6 -1
+ cosx 2
p p
, - 0 6
f'(x) = 3x? p?  p3| T CoSX |p p?
, |6 -1
—sinx 2
p p
f'(0) = ~6p°
68. What is the value of p for which f(0) = 0?
(a) — % or 0
(b)-1o0r O
(c) — % or 1
(d)-1or 1
Solution:
f"(x) =6x ;2 p? + sinx |Z 1?3
|6 -1
— COoSX 2
p p
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