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1. What is the value of log, log, /7 N7

equal to?

(a) 3log,7
(b) 1—3log,7
(c) 1—-3log;2

(d) 2

Solution:

x = log, log, |7V 77

/ , 1 ,
log, |7.|7V7 = Elog77 V7

(log7 7 + log, W)
(1 —log7 7\/_)
(1+

;_x

log7 7+ = log7 \/7)

Nl NP NP, N

1)7
4 8

7
x = log7§= 1—3log,2

N
[uny
+
N[ =
+

Answer: (c)
2. If an infinite GP has the first term x and the

sum 5, then which one of the following is

correct?

(@)x < —10 (b)-10<x<0

(c)0<x<10 (d)x > 10

Solution:

Sum of infinite series S = é
x=51-r)

If |r| <1, then sum of infinite series be
defined.

0<510-r)y<10

0<x<10

Answer: (c)

3. Consider the following expression:

1. x+ x2—2
X

e

\/ax2+bx+x—c+%——

N

x2

3. 3x2—5x+ab
2

4, —2
xZ—ax+b3
1 2

e ——
x xX+5

Which of the above are rational expressions?

(@) 1,4 and5only
(b) 1,3,4and 5 only
(c) 2,4 and>5only

(d) 1and2only
4. A square matrix A is called

orthogonal if

(a) A = A?
(b)A' = A1
(c)A=4"1
(d)A =4

Solution: An orthogonal matrix is a matrix
whose transpose is equal to the inverse of
the matrix.

AT =471

Answer: (b)

4. The sum of the series 3—1+§—§+...

equal to
(a)> (b) =
(©); CF
Solution:

Series is GP. First term is 3 and

common ratio is -1/3.

a 3 9
Snzl—r:1——lzz
(G

Answer: (c)

A survey was conducted among 300 students.
It was found that 125 students like to play
cricket, 145 students like to play football and
90 students. like to play tennis. 32 students
like to play exactly two games out of the three
games.

5. How many students like to play all the three

games?
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(a) 14 (b) 21
(c) 28 (d) 35
Solution:

Total number of students play cricket n(A) =

125

Total number of students play football n(B) =

145

Total number of students plays tennis n(C) =

9

n(AUBUC) =n(A)+n(B)+n(C)—n(ANnB)
—n(BNnC)—n(CnA)—n(4
NBNC)

n(AUBUC) = 125 + 145 + 90 — 32
—n(AnBnNnC)

n(AUBUC) =300

n(ANBNC) =28

Answer: (c)

6. What is the coefficient of the middle term is

the binomial expansion of (2 + 3x)* ?

(a) 6 (b) 12
(c) 108 (d) 216
Solution:

In the binomial expansion of (x+y)" ,
number of term is n +1.

™ term of binomial expansion (x + y)"is
Cn,r)x"y™T.

If n is even then middle term is g + 1.

-2
"=3

n=4thenr=3
Coefficient of middle term =
C(4,3)23(3x)*3
=216
Answer: (d)
7 Which one of the following factor does the

expansion of the determinant

x y 3

x? 5y% 9| contain?
x3 10y5 27
(@)x—-3 (b) x —y

(c)y-3 (d) x -3y

Solution:
3 y 3

If x = 3 then |9 5y® 9] Since
27 10y5 27

column 1 and column two is same.
therefore determinant of the matrix is
equal to zero.
x — 3 is a factor of the determinant.
Answer: (a)

8. What is the adjoint of the matrix.

( cos(—0) —sin(—e)) ”

—sin(—0) cos(—0) / °
cosf —sinf

(@) (— sinf cos@ )

cosf@ sin@
(b) (sin 6 cos 9)

©) ( cosf@ sin 6)

—sin@ cosO

cosf —sinf
(d) (sinH cosH)

Solution:

cos(—0) sin(—e))
sin(—0) cos(—0)
Transpose of Cofactor matrix

_(cos(—e) sin(—e))
~ \sin(—6) cos(—0)

Cofactor matrix = (

3n

9. What is the value of (_”Ti‘/i)gn + (L“E)

2

where = v—-17
(a)3 (b) 2
(c) 1 (d)o
Solution:
-1+iV3
T = W
-1-iv3
) S
2
w,w? are complex roots of cubic
equation.
l+w+w?=1
wi=1
z=w"+ "
put n = 1

z=w?+ wt=14+1=2
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Answer: (b)
10. There are 17 cricket players, out of which 5
players can bowl. In how many ways can a
team of 11 players be selected so as to
include 3 bowlers?

(a)c(17,11)

(b) C(12, 8)

(c) C(17,5) x C(5, 3)

(d) C(5,3) x C(12, 8)

Solution:
No of ways = C(12, 8) x C (5,3)
Answer: (d)

11. What is the value of logy 27 + logg 32 ?
(a)2 (b) =
(c)4 (d)7
Solution:

logy 27 = logy 9 + logg 3

=1+1logy91/? =

o Nl w

logg 32 = logg 8 +logg4 =1+ logsz

1
=1+logg8—logg2=1+1—1logg83

1 5
3 5 19
logg 27 +logg 32 = E+§= 3

Answer: (b)
12. If A and B are two invertible square
matrices of same order, then what is
(4B) tequal to ?

(a) B4t (b) A7tB7?
(c)BA (d)AlB
Answer: (a)

13. If a+ b + ¢ = 0, then one of the solutions

a—x c b

of| ¢ b—x a |=0is
b a c—x
(@Q)x=a

_ [3(a®+b?+c?)
(b) x = [erbie)

_|2(a?+b?%+c?)
(O x= A

(d)x=0
Solution:
a—x c b
c b—x a |=0
b a c—x
putx =0
a ¢ b
c b al=0
b a ¢
at+b+c a+b+c a+b+c
c b a =0
b a c
0 0 O
c b al=0
b a c

Since elements of first rows is zero.

So x = 0 is the solution of the

equation.
Answer: (d)
14. What should be the value of x so that the
matrix (—28 i) does not have an inverse?
(a) 16 (b) -16
(c)8 (d)-8
Solution:

Let A= (—28 ;‘:) If det(A) = 0 then matrix

A is singular matrix. For singular matrix ,

inverse doesn’t exist.

2 4
-8 x|_0
2x+32=0
x= —16

Answer: (b)
15. The system of equations

2x+y—3z=5

3x —2y+2z=5and
5x—3y—z=16

(a) is inconsistent

(b) is consistent, with a unique solution

(c) is consistent, with infinitely many

solutions.
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(d) has its solution lying along x-axis in
three —dimensional space.
Solution:
Solution of three linear equations is x = 1, y =-
3, and z = -2. So solution is consistent, with a
unique solution.
Answer: (b)
16. Which one of the following is correct in
respect of the cube roots of unity?
(a) They are collinear
(b) They lie on a circle of radius
(c) They form an equilateral triangle
(d) None of the above
Solution:
x=1.

Roots of cubic equation 1, w , and w?

1 3.
w = —§+7l
w? = _l_ﬁi

2 2

If A (1,0), B(-1/2 ,/3/2), C(-1/2, /3/2)

AB = J(1+%)2+ (?)2 =3

BC= |(V3) = V3
CA = J(1+%) + (?) =3
Answer: (c)

17. If u, v and w (all positive) are the pth, qth

and ™ terms of a GP, then the

Inu p 1
determinant of the matrix (lnv q 1) is
Inw r 1

(a) 0
(b)1
c)-9@—-r)(—-p)

(d)InuXInvxXIlnw

Solution:
u=arP?!
v=ari?

w=ar""!
Inu=Ina+(p—-1Inr

— log 2 4 pl
—ogr plnr

a
Inv=In-+gqlnr

r

a
lnw=ln;+rlnr

Inu a (1 p
{lnv} =In—Xx {1}+ Inr X {q}
Inw "l r

So determinant of the matrix is equal to
zero.

Answer: (a)

18 Let T, be the r‘" term of an AP for r =

1,2,3,.... If for some distinct positive integers
m and n we have T, = % and T, =$, then
what is T, equal to?
(@) (mn)™t (bymt+nt
(c) 1 (d)o

Solution: 7,, =T, + (m — 1)d

T,=T,+(n—1)d

1
1
1
Tl:d:mn
1 mn—1
Ton=T1 +(mn—1)d =—+ =1

mn mn
19. The total number of 5-digit numbers that

can be composed of distinct digits from 0 to 9

is
(a) 45360 (b) 30240
(c) 27216 (d) 15120

Solution: Total number of numbers formed of 5
digit number=9x9x8x 7 x 6 = 27216
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20. What is the determinant of the matrix
x y y+z

(z x z+ x)?
y z x+Yy

@&=-y»-2)z-x)

By x-»-2)

() y—2)(z—x)

d)(z—-x)?@x+y+2)

Solution:

x y y+z

Z X Z+x
y z x+y

x y y+z
z X zZ+x
x+y+z x+y+z 2(x+y+2)

x y y+z
zZ X zZ+x
11 2

x+y+2)

21. What is =22 equal to?

1+ tan26

(a) cos 20 (b) tan 26
(c) sin 26 (d) cosec 6
Solution:

tanA + tanB

tanA+B)= ——
an(4 + B) 1+tanAtan B

A=B=60
2tané@

tan20 = ———
an 1+ tan?0

Answer: (b)
22 If +B + C = 180° , then what is sin 24 —

sin 2B — sin 2C equal to ?
(@) —4sinAsinB sinC
(b) —4 cos Asin B cos C
(c) —4cosAcosBsinC
(d) —4 sin A cos B cos C

Solution: sin 24 — sin2B — sin 2C

Er. Ranbir Mukhya

2B+2C 2B-2C

= 2sin ACos A — 2 sin > cos >

= 2sinAcosA — 2sin(B + C) cos(B — C)
= 2sinA (cos A — cos(B — ())
=2sin4 (—cos(B +C) — Cos(B — C))

= —2sinA (cos(B + C) + cos(B — ())

B+C+B-C B+C—-B+C

= —2sinA2cos > cos >

= —4sinA cosB cosC

23. The top of a hill observed from the top and
bottom of a building of height h is at angles

of elevation g and g respectively. What is
the height of the hill?
(a) 2h ()2
(c)h (d)3
Solution: Let distance between building and
hill is B
H is height of the hill

tan 60° = il
B
tan30° = H—h
B
tan 60° H

tan30°  H—h

V3 H
T H=h
V3
H
3= Hu<n
3h
H=—

24. What is/are the solution(s) of the

trigonometric equation cosec x + cot x =

V3, where 0 < x < 27?

(a) 5?" only (b) g only
(c) m only (d) 5,
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Solution:

cosec X + cotx =3

1 CcOSX

sinx sinx

1+ cosx = V3sinx

1 =+/3sinx — cosx
1 3 1
§=7smx——cosx
1
E—sm(x— 309)

x =180°, 60°

Answer: (%)

25. if cosa and cosf (0 < a < 3 < x) are the
roots of the quadratic equation 4x? —3 =
0, then what is the value of seca x secf ?
(a) —4/3 (b) 4/3
(c) 3/4 (d) —3/4
Solution:

b
cosa +cosf = —;=0

c 3
cosacosf =-= -

secasecf = -3

Answer: (a)
26. The equation of a circle whose end points
of a diameter are (x;,y;) and (x,, y,) is
@ O-x)x—-x)+@—y)@—y)=
x% +y?
(b) (x = x1)* + (v —¥1)? = X2,
() x% + y% + 2x,%; + 2y,v, =0
d)(x—x)x=x)+ G —y)y —y2) =0
Solution:
The equation of the circle
(x —x0)* + (v —y0)* = R?
End points of a diameter are
(x1,y1) and (x3,¥,)
Centre of the circle is midpoint of end points of

diameter.
Xt X
Xg = 2
Yo = Y1ty
2

(1 = %)% + (1 — ¥2)?
4

(x=x)*+ @ —y)*=R?

(x X +x2>2 N (y _mf
2 2
_ a3+ Oy~ )
4
(2x —x; —23)* + 2y = y1 — ¥2)?
= (X1 — %)+ (1 — ¥2)?
(2x —x; —2)* = (X1 — %) + 2y — y1 — ¥2)?
—(n—¥2)?=0
(x—x)x—x) + Y —y)y—y2) =0
Answer: (d)

R? =

27. The second degree equation x? + 4y? —
2x —4y + 2 = 0 represents
(a) A point

(b) An ellipse of semi-major axis 1

(c) An ellipse with eccentricity g
(d) None of the above
Solution:
x2+4y? —2x—4y+2=0
—1D2+QRy-1?%=0
Above equation satisfy atx =1 and y = 1/2
Answer: (a)
28. The angle between the two lines Ix + my +
n=0 and l'x+m'y+n'=0 is given by
an~! 8. What is 6 equal to?

(@) |ll’ -mm/’

(b) [ortm

(C) |ll’+mm’

(d) |u’

Solution:

1w +mm/

Slope of lineLy: Ix + my+n=0
l
my; = -
Slope of line Ly: I'x + m'y +n' =0
I
m, = — o

Angle between two lines is
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m; —m;
tanf = [——
1+ mym,
—%+%7
tanf = #
m X Tl
I'm—1Ilm'
tanf = [—
i+ mm'
_ [fm—1m'
6 = tan —|
I+ mm

Answer: (c)
29. Consider the following

1. The distance between the lines

ler—cal

\/1+m'
2. The distance between the lines

y=mx+candy=mx+c,is

ax+by+c¢; =0 and ax+by+c, =0 is

lei—cal

Jaz+p?
3. The distance between the lines x = ¢;
and x = ¢, is |¢; — ¢,|.
Which of the above statements are
correct?
(a) 1 and 2 only
(b) 2 and 3 only
(c) 1 and 3 only
(d)1,2and 3
Solution:
LineLyi:y=mx+ ¢
LineLy: y =mx + ¢,
Line L, and Line L, are parallel to each other.
Perpendicular distance from origin to Line L4
and L, are
d, = lax, + by, + |
JaZ + b7
[ax0+bx0+c|
T Ve Aw
|c]
VaZ + b7
|csl

Itme

d1:

d1=

le2]
1+m?2

Similarly d, =

Perpendicular distance between line L; and L,

is equal to |d; — d,|

C C
@ | el el
Vi+m?2 VJ1+m?
ler — ¢l
ld, —dy| = —=
P VT m?
Answer: (d)

30. What is the equation of straight line
passing through the point of intersection of the
lines §+§= 1 and §+§= 1, and parallel to
the line 4x + 5y — 6 = 07?

(a) 20x + 25y —54 =0

(b) 25x + 20y —54 =0

(c)4x +5y—-54=0

(d)4x+5y—45=0
Solution:

Point of intersection of lines §+§=1 and

*yY_1is(8 8
sri=1is(2)
Equation of line parallel to 4x +5y -6 =10 is
4x + 5y +c=0.

Line 4x + 5y + ¢ = 0 is passes through
3
5’5/

4x6+5x6+ =0
groXgtes

54
c= ——

5
Equation of line 4x + 5y — % =0
20x + 25y —54 =0
Answer: (a)
31. What is the distance of the point (2, 3, 4)

from the plane 3x — 6y +2z+ 11 =10

(a) 1 unit (b) 2 units
(c) 3 units (d) 4 units
Solution:

Equation of the plane
3x—6y+2z+11=0
Direction ratio of normal to the plane P is (3, -
6, 2)
Direction ratio of the plane P is (3, -6, 2)
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. . -2
normal to the given plane Pis XT= ==

Equation of line passing through (2, 3, 4) and
-3
m

3

Nees s

-6

3
7

—6
Frcerie 7
2
7

2

x—2 y—-3 z—4

3 -6 2
x=3k+2
y=—-6k+3
z=2k+4

point x, y, z lie on the plane P
3x —6y+2z+11=0
3B3k+2)—6(—6k+3)+2R2k+4)+11=0

1
k=7
3
x=3X-+2=—-+2
7
_ 6
Y= 497 %3
2
Z = 7+4
Distance D =

\/(xl = %)%+ (1 —¥2)* + (1 — ¥2)?

e

Answer: (a)

32 .Consider the following statements
1. The angle between the planes 2x —y +
z=landx+y+2z=3is7
2. The distance between the planes
6x—3y+6z+2=0 and 2x—y+2z+
4=0is 7.
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:
General equation of plane is
ax+by+cz+d=0
Direction ratio of normal to plane is (a,
b, c).
Direction ratio of plane 2x —y+z=1
is (2,-1,1)
Direction ratio of plane x + y + 2z = 3
is
(1,1,2)
cos 6@
_ a,a; + byb, + cic,
V@) + 0% + (@A (@)2 + (0% + (612
2-1+2 3 1

c0sf = ————=—-=—

Jeve 6 2

6 = 60°

Distance of plane P, from origin is

d. = 6X0—-3X0+6X0+2 _ 2
1 V62432462 9

Distance of plane P, from origin is

dz = ;
Distance between plane Piand P,
—ld, —d,| = 10
=1 2l =7

33. Consider the following statements:

Statement | : If the line segment joining the
points P(m,n) and Q(r,s) subtends an

angle a at the origin, then
ms —nru

- J(m2 +n2)(r? + s2)
Statement Il : In any triangle ABC, it is true
that a? = b% + ¢? — 2bc cos A.

cosa

Which one of the following is correct in
respect of the above two statements?

(a) Both Statement | and Statements Il are
true and statement Il is the coruuruect

explanation of statement |
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(b) Both Statement | and Statement Il are
true, but Statement Il is not the correcty
explanation of statement |

(c) Statement | is true, but Statement Il is
false

(d) Statement | is false, but Statement Il is

true.

Solution:
Position vector OP = mi + nj
Position vector 0Q = ri + sj
Angle between OP and 0Q is
Dot product of(_)TD) and w

cosa =

|oF|[oq]
mr + ns
cosa =
\/(mz +n?)(r? +s?)
Answer: (d)
34. Let |d|#0,|p|#0. (@+b)(da+b)=

ld|? + |b|* holds if and only if
(a) d and b are perpendicular
(b) @ and b are parallel
(c) a@ and b are inclined at an angle of 45°
(d) @ and b are anti-parallel
Solution:
(@+b).(@+b)=1dP+ |b|?+2d.b
Given (d@ +b).(d +b) = |dl* + |b|?
i.b=0
d and b are perpendicular.
Answer: (a)
35. If #=xi+yj+zk what is 7.({+j+k)
equal to?
(a) x
(b)x +y
(©-(x+y+2)
(d)x+y+2)
Solution:

7 =xi+yj+zk

Pi+j+k)=x+y+z
Answer: (d)
36.A unit vector perpendicular to each of the

vectors 2i — j + k and 31 — 4] — k is

3
1, 1, 1=
(b)ﬁl‘l‘;]ﬁ';k
1 1., 1+
©Fi-GFI—Fk
1, 1, 1+
(d)ﬁl'l‘ﬁ]-l-ﬁk
Solution:
_ dxb
n= S =
|a><b|
S|t gk
dxb=|2 -1 1
3 -4 -1
=5i+5j—5k
|@ x b| = 5v3
S SO PR O
= —l+—j——
NERRNE N
Answer: (a)

37. if |@dl=3. |p|=4 and |d—b|=5, then

what is the value of |d@ + b| ?

(a) 8 (b) 6
(c) 5v2 (d)5
Solution:
|éd —b| =5

-2
|a—b| =25
ld|? + |b|" - 2d.B = 25

Vectors are perpendicular to each other.
Vector @+ b and vector @ — b are diagonal of
rectangle formed by vector @ and b.

|éd +b|=|d-b|=5

-

38. let @ , b and ¢ be three mutually

perpendicular vectors each of unit magnitude.

fA=d+b+¢ B=a—b+cand
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€ =d— b — &, then which one of the following

is correct?
(a) 4] > |B] > |C|
(b) |4] = |B] #|C]|
(0) |4] = |B] = ||
(d) |A] = |B| = |C]|
A" = (@+b+8).(a+5+¢)
= 1al? + |5 + &2

+2(d.b+b.¢+¢.d)

|A]° = 1a2 + B + 187 (@b=hc=ca=
0)
-2
|A]" =3

Answer: (c)

39. Whatis (d@ — b) x (@ + b) equal to?
(a) 0

(b)d x b

(c) 2( @ x b)

(@ 1al* - |5’

Solution:

Answer: (c)
40. A spacecraft located at i+ 2j+3k is
subjected to a force Ak by firing a rocket. The

spacecraft is subjected to a moment of

magnitude

(@) A (b) V324

(c) V54 (d) None of the above
Solution:

Moment = 7 X F
i j ok
1 2 3
0 0 4

Magnitude of moment = /51

= QDI - A}

MNIiffx) = % defines a function on R, then

what is its domain

(@) (=0,4) U (4, )
(b) [4, )

(c) (1,4) U (4, )
(d) [1,4) U (4,0)
Solution:

fay =22

Denominator should not equal to zero.

x—4=+0

x #*4

Domain: (—,4) U (4, )
Answer: (a)

42. Consider the function
sin
ifx#0

f) =13

E ifx=0

Which one of the following is correct in
respect of the function?

(a) It is not continuous at x =0

(b) It is continuous at every x

(c) It is not continuous at x =

(d) It is continuous at x = 0

Solution:

lim, o 202 = |jm 2 =2
x>0 5y T yS05x 5

lim £ (x) # £(0)

x—

Function is discontinuous at x =0
Answer: (a)
43. For the function f(x) = |x — 3|, which one
of the following is not correct?
(@) The function is not continuous at
x = —3
(b) The function is continuous at x =3
(c) The function is differentiable at x =0
(d) The function is differentiable at x = -3
Answer: (a)
44. If the function
(0 = 2x —sin™tx
2x + tan~1x
is continuous at each point in its domain,

then what is the value of f(0)?
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(@) —1/3 (b) 1/3
(c)2/3 (d)2
Solution:

limx—>0 f(x) = limx_m % -

limy o o = limy g — = =
X0 oxtx X203, 7 3

45. If (x) = v25—-x%2 , then what is

lim,_,, J(xi%(l) equal to?
1 1
@) -7 (b) =
1 1
©) -5 d) 5
Solution:

. fx) - (1)
lim———

X—1 x—1

f(x) = /25 —x?

=f'(1)

flix) = —
® V25 —x?
/1) = ——
rm V24
Answer: (b)

46. Which one of the following is correct in

respect of the function f(x) = xsinx + cosx +
Lcos?x?

2

(a) ltis increasing in the interval (0,%)

(b) It remains constant in the interval (0, g)

(c) Itis decreasing in the interval (0, g)

(d) Itis decreasing in the interval (,)

Solution:
1
f(x) = xsinx + cosx + Ecoszx
1+ cos2x
fl) = xsinx+cosx+T

1
f'(x) = sinx + xcosx — sinx + 2 (—sin 2x)

X 2
f'(x) = xcosx — sinx cosx
f'(x) = cosx (x — sinx)
ffx)=0
cosx =0

I

X=E

x—sinx =0

x=0

In interval (0,%) cos x and x — sin x are
positive . So f'(x) is positive in this
interval. So function f(x) is increasing
function in interval (0,7)

Answer: (a)

v1-cos
0

(a)V2 (b) 2v2

(©) % (d) - 55

47. What is limy_

equal to?

Solution:

~ V1—=cos#f
lim ——

6-0% 0

2sin? (%)
i

oy 20 ()

6-07% 0

Limit doesn’t exist.

Answer: (*)

48. A function f:A— R is defined by the
equation f(x) = x? — 4x + 5 where A = (1,
4). What is the range of the function?
(a) (2, 5) (b) (1, 5)
(c)[1.5) (d) [1,8]
Solution:
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flx)= x> —4x+5
f)= (x-2)*+1

f) =2
f(4) =5
f2)=1

Range of function f(x) is [1, 5)
Answer: (d)

49. Whatis [)'|x — 5| dx equal to?

(a) 2 (b) 3
(c)4 (d)9
Solution:
5 8
I=J-5—xdx+fx—5 dx
2 5
x2°  x? 8
I =5x — 7 + 7-53(
2 5
52 _ 92 2 2
I=5(5-2)- > + > —-5(8-5)
I=9
Answer: (d)

50. In which one of the following intervals is
the function f'(x) =x>—-5x+6

decreasing?

(@) (=, 2] (b) [3, )
(c) (=00, ) (d) (2,3)
Solution:

f'(x) =x>—-5x+6
flx) =(x—=3)(x—2)

If2<x<3,then f'(x) <0
f(x) is decreasing in interval (2, 3).
Answer: (d)

51. The differential equation of the family of
curves y = p cos(ax) + g sin(ax), where p,

q are arbitrary constants, is
a2y _ 2.
(a) dx2 a y - O
dzy _
(b)—=Z—ay=0

d2
(C)d—szl+ay=0

ay g
(d) a2 +a°y=0
Solution:

y = p cos(ax) + qsin(ax)

d

d_z = —pasin(ax) + qa cos(ax)

dZ

d_x}zl = —pa? cos(ax) — qa? sin(ax)
d?%y

Gz Ty =0

Answer: (d)

52. The equation of the curve passing through

1
_x_3’

the point (-1, -2) which satisfies Z—z = —x?
is

(@) 17x%y —6x2+3x°—2=0

(b) 6x2y +17x2 +2x° -3 =0

(c) 6xy —2x*+17x°+3 =0

(d) 17x%y + 6xy —3x°+5=0

Solution:
@av_ .1
dx x3
x3 x—3+1 x3 1
y=——= +c

Curve y passes through (—1,-2)

1 1
-2 = §+E+C

17
‘TT%

x* 1 17
YTTE T e

6x%y +2x°+17x* -3 =0
Answer: (c)
53. What is the solution of the differential
. dy\ _
equation In (H) =ax + by?
(@) ae®™ + be? =¢
(b) Ze™ +2eb¥ = ¢
a b
(c) ae™ + be ™ =¢
1 ax 1 -by _
(d) et e =c

where c is an arbitrary constant.

Solution:
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Y Answer: (c)
In (—) = ax + by
x 56. A flower-bed in the form of a sector has
Z—y = gaxtby been fenced by a wire of 40 m length. if
X

the flower — bed has the greatest possible

area then what is the radius of the sector?

e P N e (@)25m (b) 20 m
c=—
—b a (c) 10 m (d)5m
-b
ﬁ+eby —c Solution:
a

Let r is radius of the sector and | is length
Answer: (d)

54. What is the solution e sinbx and

of arc.

Given 2r+1=40

. d d
v = e* cosbx, then what is ud—u + vd—v equal l
X X Area of the sector A = 5

to?
rl r
(a) ae?™ (b) (a2 + b?)e* A= =5(40-2r)=r(20-1)
c) abe?® d) (a + b)e®* dAa
(©) (@) @a+b) a_
Solution: dr
u = e?* sin bx Find the critical point 31_[: =0
v = e™cosbx 20=2r=0
u? + p? = e2ax r =10
Zud_u + ZVd_” = 2ge?a* Answer: (c)
ddx 4 d 57. What is the minimum value of [x(x — 1) +
u v
_ = 2ax 1
UtV e 15, where 0<x<1?
Answer: (a) .
55. If =sin(lnx) , then which one of the (a) (3)5 (b) 1
4
following is correct? 1
1 3\3
2 c) - d) (=
@24y =0 © 3 @ ()
a2y Solution:
(b) 2 =0 1
2y ay y=[x(x-1+1]3
222 —_ =
Cx*S+x—-+y=0 y:[xz—x+1]%
(d) x* &Y _xPiy=o0 1
dx? dx y 1 2 3 3
Solution: = [(x - E) + Z]
y = sin(Inx)

Minimum value of y

dy cos(Inx) 1
PV 313
o 7= 3

dy
Y x T cos(Inx) Answer: (a)
dy d?y sin(In x) 58 If y = |sinx|*! , then what is the value of
ANV A i

2

dxd2 dx . x %at:_%?

4y 4y _
X dx? +x I +y=0
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us
27 6(61n2—-3n)
6

(a)

(b) 26(61n2 V3m)

2_3(6 In 2+ v/37)
6

(c)

(d) 26(61n2 V3m)

Solution:
y = |sin x|1¥!

Iny = |x|In|sin x|

1dy d|x| d(In|sin x|)
;E_d—l n|sin x| + |x l—dx
Atx= -2
6
1dy d(—x) . 1 d|sinx]|
;E = Wlnlsmxl + |x| m—dx

y = |sin x|l

y= (=D

T

1\6 Z_E
= |- = 6
y (2)
dy _n 1 =« T
a=2 6 [—ln—+gx2x(—cos(—g))]
d
e [mz ——”\/—)]
X
_r
_ 2 6(61n2— \/§7T)
B 6
59. What is
dv1 — sin 2x
dx

equal to, where

Zex<io
4 2

(a) cosx + sinx

(b) —(cosx + sinx)
(c) £(cosx + sinx)
(d) None of the above
Solution:

V1 —sin2x = +/sin?x + cos?x — 2 sinx cos x
= ,/(sinx — cos x)?

= |[sinx — cos x|

dvl—sin2x d |sin x — cos x|
dx - dx

= +(cosx + sinx)

Answer: (c)

2sin?x+sinx—1
60. What is lng_) 55l Zr—3sinail equal to ?

(@) - = (b)— %
(c) =2 (d) =3
Solution:

2sin®x + sinx — 1

lo
g""‘ 2sin?x — 3sinx + 1

2sin?x +sinx — 1

= 2sin?x + 2sinx — sinx — 1
= (2sinx — 1)(sinx + 1)
2sin’x —3sinx + 1

= 2sin?x — 2sinx — sinx + 1
= (2sinx — 1)(sinx — 1)

2sin’x + sinx — 1

lo
gx_)_ 2sin?x — 3sinx + 1

(2sinx — 1)(sinx + 1)
x=% (2sinx — 1)(sinx — 1)

= log

(sinx +1)  sin30°+1
=log = - = -3
x-% (sinx —1)  sin30°—1

Answer: (d)

61. The average age of a combined group of
men and women is 25 years. If the
average age of the group of men is 26
years and that of the group of women is 21
years, then the % of men and women in

the group is respectively.

(a) 20, 80 (b) 40, 60
(c) 60, 40 (d) 80, 20
Solution:

Let number of men = x
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number of women =y _T_
y 2 X

Average age of men = 26 yrs )
slope of curve y is equal to -1

Average age of women = 21 yrs

tanf = —1
Average age of group = 25 yrs 3
s
Average age of group = % -
26x + 21
25= 2272
xX+y
x =4y
X
%men = X 100 = = % 100
y X +Z

4x
= —x100 =80
5x

% women = 100 — 80 = 20
62. 8 coins are tossed simultaneously. The

probability of getting at least 6 heads is

(a) 7/64 (b) 57/64
(c) 37/256 (d) 229/256
Solution:

Total number of sample space = 28
Total number of Event
=((8,6) + C(8,7) + C(8,8) = 37

nE) _ 37
n(s) 256

Probability of Event =

Answer: (c)

y y+Z|_|X _’y+Z|
X Z+x z zZ+x

+2f; ]

=x+y+2)(yz+xy—xy

=(x+y+z)[

—zx —xz—x*+yz+z*
+ 2x2% — 2yz)
=(x+y+2)(z—x)?

63. Let the slope of the curve y = cos™!(sin x) be

tan 6. Then the value of 0 in the interval (0, )

(@)= OF
©7 @7
Solution:

1 . . 1 . n
cos *(sinx) + sin"!(sinx) = 7

. 7-[ . .
cos (sinx) = 5~ sin~1(sin x)
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