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SSC CGL (Tier—11) Mathematics Practice Set

Answerswith Explanation

)
1. (¢ X+L:2=>2x+;:4
2X 2X

=>2x+l:4 Ayt
X
On Cubing
8x3+_+32x %x+ —E° 64
X
= 8x’ +— : +6><Jr 64
x*
=>3x-‘+%=64—24:40
2. (b) sina + cosp = 2
sho £ 1; cosp £ 1
= a=90°;p=0°
(20c+[3] . (180°j
=4dn 600:£
2
cosg =c0s30°=—
3 R
3. (b) A
F E
@]
B D C

Area of quadrilateral BDOF = 2x15 = 30
sg.cm.
1 2

4. (C) x=2-22+28

2 1

= X-2=23-28

On Cubing ayfert
X —3x*x2+3xx4-8

3

(2 (1) i

2 i
=(F) 7)) AR E )

5.

7.

= x3-6x>+ 12x - 8

=4-2-6(X-2)

= x3-6x>+ 12x - 8

=2-6x+ 12

= x3-6x?+ 18x + 18

=2+12+8+ 18 =40
(c) cot 10°.cot 80°.cot 20°.cot 70°.cot 60°

= cot10°.tan10.cot 20°.tan 20°. cot 60°

{ tan (90°- 0) = cote}

fers

tan6.cot6 =1

=113 = 3

)

BO = OC = 15 cm.
OD =9 cm.

. BD = /15*- 92
=~/24><6.= 12 cm.

~ BC=2x12 =24 cm.
1
X+—=2
(c) X+
=>x2-2x+1=0
= x-1y=0=>x=1
1
X17+F =1+1=2
sina
@ cos(30°+0a)
Sino B
sin(90°-30- )
sina.
=5 — =
sin(60°—a.)
= sin a = sin (60° - o)
= a =60° - «a
= 2a=60° =>a =30°

- Sino. + cos 2a.
= sin 30° + cos 60°



T - b, B - © Kk HPG-CICHRT, 0%0

ok

frerd

PPQS = 60°
PQCR = 130°
- ZQPR =%x130° = 65°

= QPR =180° — 60°—- 65° = 55°

" In DQCR
QC =CR
-, PCOR = DCRQ = 25°
- BPQC = bQPC = 35°
DbCPR = 30°
.. BRPS = 35°
10. (c) x*+y?—4x -4y +8=0
S X-AX+4+y2-4dy+4=0
= X-22+(y-2°=0
> x=2ady=2
o X-y=2-2=0
11. (@) tanp =1 = 0 = 45°
) 8sn0+5coso
" dn*0-2008’0 + 700s0

froRd

o1 1
J2 2
12 7
22 22 2

13

o1

:F_\/EX 13
22

12. (a) C

22

frerd

R\
A

B
AO =0B =AB
- BAOB = 60°

. DACB = 30°

1
. 2X+—=5
13. (d) 3
= 6x2+ 1 = 15x
= 6x?+ 20x + 1 = 15x + 20x = 35x

5x _5x _1
Rt

'6x +20x+1 3Bx 7

14. (b) tan4°. tan43°. tand7°. tan86°
= (tand°. tan86°) (tan43°. 47°)
= (tan4°. cot4®). (tan43°.cot43°) = 1

{tan(%"—e): cote;}

tanO.cot6 =1

15. (a) A

B D C

AD is the internal bisector of ZA.

_AB_BD __5
"AC DC 75-2

> —=2:1
25
16. (b) x*-3x+1=0

= x2+1=23x

frerd

17. (c) tanG:% (Given)

. 3sin6+2cosO  3tan6+ 2
" 3sin0-2cos®  3tan® -2

froRd

4

3><il—2 4-2
3

18. (c) If the number of sides of the polygon be n,
then
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_ If AB = 2x, then BN = x
en 4§><90° = 1440
n - AN = V/4x2+x? = /5x
0 (2n-4)5 _g e Similarly,
n MD = v/4x?+x? = /5x
= 10n - 20
= 8n 1
22. X——=05 WfsoR
- 2n=20 (©) x=3 ot
= n=10 On squaring both sides,
1
19. () 2x +y =5 ..(3) X2+7—2=25
X+2y=4 (i)
By equation (i) x 2 — equation - X2+i — 27
(ii), we have x?
4x + 2y = 10 23. (@) tanl® . tan2° . tan3°... tan45°... tan88° tan89°
X+2y=4 = (tanl° . tan89°) (tan2° . tan88°) ... tan45°
- - - = (tanl® . cotl®).(tan2° . cot2°) ... tand5° =
3Xx=6 [-- tan (90° — 0)
=>Xx=2 = cot0.tanB.cot® = 1]
From equation (i), ayfsers | 24. (c) -~ DBAC = 85°
2x2+y=5 .. bBOC = 2 x 85° = 170°
—y=5-4=1
- Point of intersection = (2, 1) A
20. (d) secl7° - sin73°
= secl7°® — sin (90° — 17°)
= secl7® — cosl7° a
B C BFoRe
= —Cos17°
Cos17°
_1-cos’17° _sin*17 .. DOBC = POCB = 5°
~ cosl7°  cosl7° .. DOCA = POAC = 75° — 5° = 70°
i 25. (b) x=3+22
¥ 11
T e Tx 34242
1-2
y’ 1 3-22
3+22 3-22
XZ
_ y2 _ X2 :3—2\/523_2\/5
\/yz—xz y\/yz—x2 R 9-8
y O~ 10 1
URNX ———=g =X+=—-2
QF \/;E X
21. (b) A D =3+2/2+3-242-2=4
1
x-—==2 e
Mr 0O Jx

26. () A+B+C=mn
A+B =n C
- =

2 2 2
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froRd

Join CB.

PAOC + BPBOD

= 2DABC + 2DBCD
(Exterior angles of triangle)
= 2 (BABC + BBCD)

= 2DBPD

- /BPD =% (50° + 40°) = 45°

29. (c) (secA — cosA)? + (cosecA — sinA)? — (CotA —
tanA)?
= sec?A + COSPA — 2secA cosA + cosec’A +
SiN?A — 2cosec A. sinA — cot?A — tanA + 2cotA.

tanA

= sec’A - tan?A + coS’A + Sin’A + cosec’A —
COt?A - 2

=3-1=1

- SeCA.cosA =1
sinA.cosecA =1,
tanA.cot A = letc.

30. (b) The largest chord of a circle is its diameter.
3L. (b) X2+ x +1

= X%+ 2.x.1+1+§

:[X+32+(i§\2
(el
= (x+%jz+q2

NE

—=Qg=t-—
a 2

froRd

32. (b)&-4a-1=0
= &-1=4a
On dividing by a, we have

a-l-4
a

a2+a—12+3(a—%)
2
= (a—%} +2+3(a—3

=16+2+3(4) =30

X =\3/a+ JaZ+b® + %/a—\/a2 +b?

Cubing both sides,
@ —(Yard@io )+ (fa e o) +
3(Jarva 10 ) (Ja a0
(Yasa+b® |

+Ja-+a’+ b’
=a+vJa’ +b*+a-va*+b’

+3(a+\/mx\ X
La—x/a2+b3 J

fers

33. (¢)

frerd

Wl
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34. (c)

35. (a)

36. (a)

1
=2a+ 3(a2 . b3)3 X
= 2a + (-3bx)
- x3+ 3bx = 2a

1 N 1
1+2%° 14202

S
2 T

2° 22

b a
b a+ a b_2+2 _1
2+20 2242

A

1 3
X+—==
4x 2

= 2X+ 1 =3
2X
Cubing both sides,

8x3+i3+3>< 2x><i
8x 2X

10
%X +&E_ 27

:>8x3+8—)1(3+3>< 3=27

:»8x3+8—)1(3=27—9=18

No. of ter'msin 1 + 5+ 9+ ... + 89 = n
~a+(h-1d=t

= 1+ (n-1)4=289

= (n-1)4=89-1=288

= n-1=22

= n=23

Now, sin?1° + sin?89° + sin?5° + sin?85° + ...
+ to 22 terms + sin?45°

= (Sin?1° + co0s?19) + (sin?5° + cos’50) + ... +

1 2
to 11 terms + [—)
V2

= 11+1 = 111
2 2

frerd

sin(90°-0) = coso
sSn“0+cos’f =1

37. (b) B
ALl c e
If AB = x, BC = 2x units
- AC = {/4x% - x* = /3%
smACB:ﬁ:—:QnBO0
BC
. BACB = 30°
38. (d) @a-12+(b+22+((c+12=0
=a-1=0=a=1,
b+2=0=>b=-2
c+1=0=c=-1
- 2a-3b + 7c
= 2-3(-2) +7(-1)
= 2+6-7=1
39. (b) 2sin?g + 3cos?p Ayt

2sin2g + 2cos’g + cos?P

2 (2sin?g + cos?g) + cos’g

2 + cos’p

- Minimum value of cosp = -1

-, Required minimum value =2 + 1 = 3

40. (d)
A D
[ ]
B C
ABCD is a cyclic parallelogram. AyfeeRe
- BB + BD = 180°
= 2bB = 180°
= DB = 90°

41. (c)If a+ b+ c =0,

then, &+ b3+ ¢ = 3abc

Here, y—-z2+z-x+x-y=0
Ly -2+ -xP+ (X - y)
=3y -2 -xXx-Y)

1 s tarse-— 1
cosec51° sin®51°.sec” 39°
= sin?51° + sin239° + tan?(90° — 39°) —

42. (c)
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43. (b)

44. (a)

45. (b)

1
sin®(90°-39°).sec” 39°
= c0$*39°+ sin?39° + cot?39° - ¢
[ sin (90°—6) = cos6]
tan (90°—0) = cot 0]

1+ cot?39° -1
=cosec39° -1 =x>-1

froRd

If the number of sides of regular polygon be
n, then
(2n - 4)90° _ 360

%3
n n

= 2n-4 =4 x 3
= 2n=12+ 4 =16
~n=28

1 4-0

1
XY+ S+
X

:x2+i2—2+y2+i2—2:0
X y

e

:x—lzo
X

=>x-1=0=x=1
Similarly,

y=1

X+ yr=1+1=2

tan0+cotd 2

tan0—cot0 1

By componendo and dividendo
2tan6 _ 3

2cot6 1

sn sine_
cosO coso
= sin’g = 3co0s’9
= sin?g = 3(1 - sin%p)
= 4sin’g = 3

:>sin29:§
4
:Qnezg

froRd

frerd

46. (c)

D Scm o

3cm

A C B

AC =,/AO? - OC?

- {52_32
= J25-9 =416 =4cm
L AB=2x4=8cm
1
47. (8) X+ =3
Cubing both sides,

x® +i3 = 3§< +%§: 6/5)3

X

= x3+x—13+3\/§:3\/§

= x3+i3:0
X

Now, x®+ x22 + x5+ 1

=xP(xe+ 1) +1(x5+ 1)

= (2 + 1) (<" + 1)

10
— (Xlz + 1)'X3§<3+?E: 0

48. (d) sing = cos (90° - 0);
sin (90° — 0) = cos 0
-, sin 85° = sin (90° — 5°) = cos5°

ok

fers

s (sin? 5° + sin? 85°) + (sin? 10° + sin? 80°)
+ ... to 8 terms + sin? 45° + sin? 90°

:8><1+1+1: 9l
2 2

49. (b) A

B C

1
BBOC = 90° + > bBAC

= 900° + 15° = 105°
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50. (d) (ad - bc)? + (ac + bd)? 1,11 15_
= &d® + b°c®— 2abed + a°c® + b?d? - 2abed Xy z 3
= @d? + b%c? + &c? + b’d? _
2 + bR + b2 + &2 54. () sin0 + coso _
R @+ + 0+ D s | > Y sinb - cosd R

51. (c)

52. (d)

53. (a)

(& + 1) (¢ + )
2x1=2

2 cosf- sing —i
- 2

2sin® + cos® = x (Let)

On squaring and adding,

4cos’0 + SN - 4sinf.cosf + 4sin’o +
cos’0 + 4sing .coso

E
2

froRd

= 4(cos’O + sin0) + (cos?O + Sin?0)

2
DBAC = 90°
. BC is the diameter of the circle.

-.BC=,AB?* + AC?

=& +6° =.,/64+36
=4100=10 cm
. Radius of the circle = 5 cm

5x-3 5x-3 5z-3
+ +
X y z

=0

_5x 3 5 3 5 3_,

Yy Vv z z

X X

freRd

55. (b)

56. (d)

57. (d)

=SSN0 + cosd = 3sin® — 3 cosH
=4cosh = 2 SN0 = tand = 2

- sin*0 — cos*0
= (sin?0 + cos?0) (sin6 — cos?0)
= sin0 — cos?0

= cos?0 (tan?0 - 1)
Ctan®0-1 4-1_3

T1+tan’0 144 5
Length of the rubber band = 3d + 2zr

= (30 + 107) cm

x+i_119 o
1f
§< xH _2=119
% Y
xza_
:>x+i:11
X

2
= (x—lj +2=11
X

0 %&—lgzgm x-1=3
X X

Cubing both sides,

3
[x—lj =27
X
1
—7—3§< 1 _27

3X3—i3—3>< 3=27
X

fers

3

:xs—i =27+9=36
N

sin39°
cos50 T 2 tan 11°.tan79°. tan31°.tan59°
tan45° — 3(sin?21° + sin? 69°) ayfeRs

_ sin3%°

~ cos(90°-39°)
tan3l°. tan (90° -
(90° — 21°)

+ 2 tan I1°. tan (90° — 11°).

509°) . 1 — 3 (sin? 21° + Sin?
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_sin39°
~ sin39°
3(sin?21° + cos?21°9=1+2-3=0
.. 0.cotd = 1, sin?0 + cos’0 = 1]

58. (c) The chord nearer to the centre is larger.

+ 2 tan 11°. cot 11°. tan31°. cot31° —

15 x
"8 16 e
X =15X16=30 cm
2 y2 ZZ
59. (d) —+i-+—
yz zX Xy
 x3+y*+Z 3xyz _3
Xyz Xyz
60. (0) cos’0
' cot’0 —cos’h
= 005’0 = 3cot’0 — 3cos’0
20 oe2p oCOSTO
= 4cos” 0 = 3cot 9_3sin29 freRe
— 400503250 _g
sin“0
= cos’ 0 (4— _ 32 ): 0
sin“ o
g;ezo
froRe

= 4sin’0 =3

= sind :?: sin60°
=0 =60°

cos’6 = 0= 6 = 90°

61. (b) A D

B C

Centroid is the point where medians intersect.
Diagonals of parallelogram bisect each other.

: o

OP==x9=3 ctm
3

oQ=%x9=3cm
~ PQ =6cm

62. (8) 2°=3 =67=Kk

1 1 1

—2-k*;3=k":6=k 2

2x3=6
O
= kxxk¥ =k ? fsoRs
1.1 1
=>k*Y=k?
11 1 1 11
>—4—=—-—>>—+—+—-=0
Xy zZ Xy z
63. (c) A=tan1l°.tan 29°
B = 2 cot 61° . cot 79°

2 cot (90° - 29°) cot (90° — 11°)
2 tan 29° . tan 11°
[--cot (90° — ) = tan 6]

=2A
64. (b) P O Q
o
AO is perpendicular to PQ.
OA = OP = 0OQ.
DOPA = DOAP
= DOQA = 45°
o ZPAQ = 45°+45° = 90° Rt
65. (c) 2 =b-GL=c-a=a-b
Again,b-c+c-a+a-b=0
ox0, oyD |, 0
O Eaa + %B +%H
=(b-cP+(-ap+(a-h)y
=3(b -c)c -a)a-b)
_ 3xyz
~ abc
66. (d) (secx . secy + tanx . tany)? — (sec x . tany +
tan x . sec y)?

= sec?. sec? y + tan®X . tan?y +2 secx . sec
y . tan x . tan y — sec? x . tan?y — tan’x .
Sec?y — 2 sec X . secy . tan x . tan y

= sec? X . Ssec?y + tan?x . tan? y — sec? x . tan?y
— tan?x . secy

= Sec?X . Sec?y — sec . tan?y — tan?x . sec?y
+ tan? X . tan?y

= sec?x (sec?y — tan?y) — tan?x (sec?y - tan?y)

=sec™ — tanXx = 1 ayfFeRt
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67. (d) E g, 1 1000 20
271x° 271 3
_1000-180 _820 _ 10
A D W = 2 = 30—

ot 21 21 27 Do

72. (b) tan7° . tan23° . tan60° . tan67° . tan83°
B C = tan7° . tan83° . tan23° . tan67° . tan60°

68. (d)

69. (b)

70. (b)

71. (b)

PABC + BCDA = 180°

= DCDA = 180° - 72° = 108°
AD || BC

PbBCD = BADE = BABC= 72°
xX2>0

1
. Minimum value = O+1—3: -2

sin® + cosecH = 2
1 froRe
=>snb+——=2

sin@
= S’ - 2sing +1=0
= (sin6-1) =0
= sind =1 = cosecHh =1
- Sin'®9 + cosec'®g
=1+1=2

A

AP_AQ_1 yfrert
QC_2 _QC+AQ_3

AQ 1 AQ 1
= AC =3AQ =9cm

3x+i:5
2X

2
On multiplying both sides by 3

2x+i:E
3x 3

Cubing both sides, Gt

+3x2xx_%< il:l_@

10 _ 1000
+2Xx—=
27x3 3 27

8x3 +

= 8x°+

= tan7° . tan (90° — 7°) . tan23° . tan (90° —
23°) . tan60°
= tan7°. cot7° . tan23° . cot23° . tan60°

=1.1/3=43

tan90°-0 = cot0
tan6.cot6 =1

73. (b)

=

PX || BD and PX == BD

N

QY || BD and QY == BD

N

s PX:Qy=1:1
74. (¢) (@ -3+ (b-4)2+(c-92=0
=>a-3=0=a=3

b-4=0=b=4 o

andc-9=0
=Cc=9

~Aa+b+c
=+3+4+9
-J16=+4

75. (a) tan® + coto = 2
:tan9+i=2
tan©

= tan’e + 1 =2 tano
= tan’0 - 2tang + 1 =0
— (tano - 1)? =0 o
= tang =1
.'.cotezi:l
tan®

s tan'®e + cot'™®e=1+1=2
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76. (c) A

B C

PQ | BC

BAPQ = BABC = 60°
DAQP = BACB = 60°
-, Area of DAPQ

By
ﬁ’ (e =22

77. (8 2“3: 32=25
=>X+3=5
=>x=5-3=2
. = 3B= 27

4% +1

78. (b) sec0 == e
=+sec’0-1

(4x2 +1)°

U )T

(4x2 +1)2 —(4x)2
) (4x)°
C(2x+1)(2x-1)  4x?-1
- 4x © 4x
4x? +1+ 4x* -1
4x 4x

sg.cm.

tan©

C.SecO+tanb =

AP+ 144X -1
Bl 4x

8x>2 2

=—=2X
4x

79. (b) Each interior angle
_ DZnn— 4@)( 9P

— 4)x
D(2n l:]) 90° — 105
= (12n - 4) x 6 = 7n
= 12n - 24 = 7n
= 5n=24

24

freRd

which is impossible.

1
80. (b) X+~ =2

= X?+1=2X

= xX-2x+1=0
= K-17=0 ok
=>x=1
SoxP 4 %_1+1 2
X
5n 4r
81. (c) Sum of remaining two angles = T =g
. Each angle_1x4_ﬂ::2_n
2 9 9
82. (d) A
P Q
B C
DAPQ ~ DABC fr R
AP _AQ_PQ
AB AC BC
AP _3
Now, g =1
AB 3
= = _
AB-AP 1
AB—Ale
AB 3
_AP_1
AB 3
:>£= —EZE:@
AB 3 3 BC
a b
83. (@ - =1
2 b2 R
a~+b
=1
ab
= &+ b=ab
> a&+b’-ab=0
sa+ b

= (a+b)@-ab+b)=0
84. (c) cosx + cosg? x =1
=C0s X =1 —cos? X = sin? x
- sin?x + 3 8in% + 3 sinéx + sin®x — 1
= (sin* x +sin? x)® -1 ayfFer
= (cos’x + sin*)%—
1-1=0
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85. (d) A .. Z/BAO = 30°
P =
Q ZABO = 60°
.'.sin60°:%
AB
B C FeR Ne frerd
\/ :>_X8:OA
2
AB = AC = 2x . OA =43
AQ = QC = x o
AB is a secant. ». AC = 8/3 metre
= AP x AB = AQ? s
= AP x 2x = x? 88. (C)O_F
_X = s=10
:AP_E = s=r10 =10,
AP X 1
=_2 == 0, _75_5
1=-2_-_"=-=
AB 2x2x 4 :rz 0, 60 4
86 (c) )( 89. (d) If x =y = z, then
N
A 1,1,1._3 1,1
NG yz 22 x? and Xy yz oz
X'< >X 1 1 1 3
© ® Ttttz T2
X* x° x* X
v eyffed¢ | 90. (b) sing + coseco = 2 R
Putting y = 0 in the equation 3x + 4y = 12, :sin9+__l =2
X+0=12=x=4 sin®
Co-ordinates of point B = (4, 0) = sng-2sing+1=0
Putting x = 0 in the equation 3x + 4y = 12 — (sng-12=0
0+ 4y =12 o
sing =1
0+4y=12=y=3 = Sno =~
-. Co-ordinates of point A = (0, 3) . cosec =1
.. OB=4and OA =3 . sin%g + cosec’9 =1+ 1=2
. Area of DOAB =%XOBXOA 91. (c) A
1 .
=§x4><3=6 Sg. units
C 0]
87. (9 A
o B froRe
5 o) b oc=+3-1
OA =+3+1
c ac= (B 1)-(5-1)
/BAD = 60°

=43 =243
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92. (¢)

93. (a)

94. (c)

95. (a)

S AB =433 cm
3 R
a+b+c=0

= a+b=-cb+c=-ac+a=-b
a+b b+c c+a
+ +

c a b

=-1-1-1=-3
a b c

+
b+c c+a a+b
=-1-1-1=-3
. Expression = -3 x-3=9
A

30°
B 100metre C

AB = Tower = h metre
ZACB = 30°
BC = 100 metre

- ten300= 22
BC

froRd

_1_h
J3 100
100
:>h=ﬁ metre

Sum of interior angles

= (2n - 4) x 90°

= (2 x5-4) x 90° = 540°

oo 2xX+ 3X + 3X + 5x + 5x = 540°
= 18x = 540° = x = 30°

. Smallest angle = 2x° = 60°

a+1:1:>ab+1:b

ferd

On multiplying

96. (a) Third proportional of aand b = %

98. (d)

99. (d)

100. (b)

abc:b—_lz—l
-b

=

ferd

2

2
( x2+y2) - x2+y2 _

= X =2 2
WY X +y

Xy

_ R
&+ b+ c?+ 3
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On squaring both sides
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On squaring again
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