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SSC CGL (Tier—11) Mathematics Practice Set

Answerswith Explanation

1. (c) Expression

g 11378

13 13

13 2141334
21 21 21

o

1 1 1 1 1
+ + + + ...
2x3 3x4 4x5 5x6 8x9

3. (c) Expression
_3(2-V3)-2(2+3)
(2325

2-/3

_ 6-3/3-4-23
(2++3)(2-3)(2-5v3)

_2-5/3
- oh

=1

1
4. (c) —\/§+\/§—\/§
B \E+\/§+\/§ " 1
| V24346 J2+3-B
_N2+3+45
~2+3+26-5

_N2+43+45
-

Similalry, m
J2-43+5
&[]

J2-3+5
- 2J6

.. Expression
V244345 V2-3+\5  tyfeurk
26 206

V2+43+45-12+43-5
2\/6

_¥3_1
6 2

5. (c) In coloured picture,

4
Blue part = —
P 7
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Yellow part =$
In upper half,
Blue part = 2 :l
5x2 5
Yellow part = 3 :i
5x2 10
In lower half,
Blue part :ﬂ—izﬁzl—:3
7 5 35 35

Yellow part _3 3_30-21_9
7 10 70 70

.. Required ratio :1—3:3: 26:9
35 70

40 60
6. (a (A+B)xm :(A—B)xﬁ
=2 (A +B)=3(A-B)
=2A+2B=3A-3B
—=A =5B
_2A-3B 10B-3B
" A+B  5B+B

_m 7
" 6B 6

7. (b) C.Pof article
_ 100
~100-20
~ 100 x 450
80
.. To gain 20%
Sp = 562.5x120 _ 3675

100

8. (d) Let the CP of 1 apple =31
.. CP of 18 apples =¥ 18

SP of 18 apples =324

x 450

=3562.5

.. Gain percent = 5 x 100
18

_ 100 _ 53l
3 3
SI1.x100
9. b) Principd = ————
(b) P Timex Rate

_ 1x100 365x100

365

10. (¢)

11. (b)

12. (a)

13. (d)

Rate of interest

= 12% per annum
= 6% per half-year
Time = 2 half years

T
L ClL=P (1+i) -
100
- 5 )
= 12500 [l+ —) -
100
r 2
= 12500 [1+ ij -
50

M 2
= 12500 (5—3] -
50

— 12500 (@ _ j
2500

_ (12500 x 309) _ 31545
2500

L o

= [i+1j + [L+1) + [L+lj
1-a 1-b l1-c

=3+1=4

a+l-a b+1-b c+1-c
+ + =4
1-a 1-b 1-c
1 1 1

= + + =
l1-a 1-b 1-c
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14. (b) sin17°:§

€0s17° = 4/1—sin?17°

S
y y y

R
VY —X
sin73° = sin(90°- 17°)

= cos17°
c.sec17° - sin73°

D R .
\/yz—xz y

_yz_y2+xz_ X2

Y Xt yyy? -

5 o \/ (0.1)2"’+(o.01)"’2+(o.009)22
(0.01)? +(0.001)° +(0.0009)

B \/ 0.01+0.0001+ 0.000081
~ \/0.0001-+0.000001+ 0.00000081
0.010181
= | =+100=10
0.00010181
16. (b) 4-4004  4-02
' 4+:04 4+-J04
38 _ 38 _ g

T 410632 4632
17. (d) Let 571 =aand 279 = Db

.. Expression
_a-p
~ a’+ab+b?
(a-b)(a®+ab+b?)
a+ab+b’
=a-b=571-279 =292
18. (d) LCM of 2, 4, 5 and 10 = 20

Y8 =%g°; 13 =13
316 = ¥16*; Wa1 = Yar

Clearly, /8 is the largest.

Gyfsom

O,
19. (a) Gold : Copper =3: 2
Sum of the terms of ratio =3 + 2 =5

.. Percentage of gold = g x 100 = 60%

o

20. (d) Let the ages of boys be 3x and
4x years respectively.
According to the question,

After 3 years
X+3 4

4x+3 5

= 16x + 12 = 15x + 15

= 16x — 15x = 15 - 12

= X=3

.. Required ratio after 21 years
_Xx+21

S 4x+21

_3x3+21  9+21
C4x3+21 12+21
30 10

"33 11

Suppose number be x
20% of x = 120

X X E =120
100

21. (d)

 _ 120100
20

=600

600x 120% = 600x 222 = 720
100

22. (c) If the number be x, then

x><£+75:x

:%+75=x
4

:>x—3—X:75
4

~X_75
4

=X =4x75 =300

.. 40% of 300

~ 300x 40
100

CP =12

SP =12 x 125 =15

Total Profit =15 - 12 =3

=120

23. (b)

% gain :%X:LOOZ 25%



T - b, B - bk AU, 010

Ly 20

S
24. (@) Let the man buys 24 (LCM of 8 and 12)

oranges. W

.. C.P. of 24 oranges = 3—84>< 24 =%102

S.P. of 24 oranges = %x 24=%114
Gain = 114 - 102 =312
-+ %12 = 24 oranges
~X45= 24 x 45 =90 oranges
12
B Sl x100
" Principal x Time
9 100
= — X —
25

31 2
e

2 " x 3

By componendo and dividendo,
l+x 2+ V3

1-x 2-43
:l+x B 2+\/§>< 2+/3
1-x 2-43 2+.3

RO

B T 4-3

(2—x/§)(2+ x/g)
= i—i = (2+ \/§)2

CvlEX 2+/3
V1-x 1

By componendo and dividendo

VI+ X +41-x 2++/3+1
VI+x -1-x  2+43-1

3++/3 \/5(\/§+1)
=\/§+1= \/§+1 2\/§

25. (@) Rate

= 6% per annum

o

26. (d) X =

Gfsom

X3

3 . .
1-—=— uaring both sides],
100 5 [Sa g |

X _9
100 25
x3 9 25-9 16
> — =1——= = —
100 25 25

:>x3:1—6><100:64
25

27. (b)

=1

25

28. (d)

29. (¢

30. (d)

3L

32. (b)

x=364=Y4x4xa=4

2x+i:5
3x
= 6x2 + 1 = 15X%
= 6x% + 20x + 1 = 15x + 20x = 35x
5x 5x 1
=702 oo 1 oy o
6x°+20x+1 3Bx 7
Principal (P) = Rs. S
Rate (R) = 2r% per annum

R T
.. Amount = P[1+—)
100

2r )’ r)’®
=9 1+—| =9 1+—
100 50

1+ ;L — sec? 270+ — 21 — cosec’27°
cot” 63° sin“ 63°

= 1 + tan®63° — sec? 27° + cosec? 63° —

cosec? 27°

=1 + tan? (90° — 27°) — sec? 27° + cosec?
(90° — 27°) — cosec? 27°
= 1+cot?27°—sec?27° +sec? 27° — cosec? 27°
= 1 + cot? 27° — cosec? 27°
=1-1=0

[ cosec’g - cot?g = 1]
C.P. of aticle = Rs. x (let).
According to the question,

% N XX 110
100 ~ 100

110x  94x

- — — —— =
100 100
16x

= —=64 =X
100

Let the C.P. be x

S (6-4)%of x =3
= 2% of x =3

_ 300
2
.. SIP a 4% gain
_ 150x104
~ 100
and SP. at 6% gain

_ 150106

100

.. The required ratio
= 156 : 159 = 52 : 53

_ 64x100 %400

e

=X =150

=% 156

=159
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33. (b) J0.05x05%xa Expression =—+ 2y —x
2y +X
=0.5x0.05x% /p
On squaring both sides, 2y x
0.05x05%xa=05%x05x0.05x%x0.05x%xDb oy
— a= 0.5 x 0.05b 72y X%
a y
© =05x005=0025 Yo Qo
_X 4
G -2+ i -2+ ;
T X T g
34. (a) A y
10-4
7 10+4 7 14
5
Ve c * , .
8. (d) o=
E ' p’-2p+1 4
On dividing numerator and denominator by p,
ZCBE = 130° we get
. ZABC = 180° - 130° = 50° '
ZACF = 130° 2 2 1 WfFoRt
. ZACB = 180° - 130° = 50° p— s, 1 4
. /BAC = 180° - 50° - 50° = 80° p
.. ZGAB =180° - 80° = 100° 1
35. (a) Required answer :>p+5—2:8
10
- —— %100 1 _g.5_
(100+10)X :>p+5—8+2—10
x a-b
:EXIOO :@%:gi% 39 (@ —=——r
110 11 11 1 a+b N
36. (d) S.. on T 12000 By componendo and dividendo,
12000x 8x 1 _a-b
=—————"--%960 1-x a+b
100 — =—2a8
Desired gain on 20000 1+x 1+ ——
0 a+b
1
= 20000 x — = ¥ 2000 _
*100 _ % _b
- S.l. on 8000 = 2000 — 960 = T 1040 arbra-b a
Similarly,
S1.x100
= l1-y ¢ 1-z a
Principal x Time W m:BvE:E W
_ 1040100 _ 9, per annum . Expression = (L-x)(1-y)(1-2)
8000 (1+x)(1+y)(1+2)
37. (© X=2 Given) _b.c.a_y
5 a c
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40. (d) Expression
1+sn6  [1-sin6
_\/l—sin6+\/1+sin6 B
_\/(1+sin6)(1+sine)+\/(1—sin6)(1—sin9)

~\(1-sin6)(1+sin®) |\ (1+sin®)(1-sind)

_ \/(1+sin9)2 . \/(1—sin6)2

1-sin%0 1-sin%0

\/(l+sin9)2 \/(1—sin(%))2

= + >

cos’ 0 cos’ 0

_ 1+sine+1—sine

cos0 cos0

_1+sin6+1-sin6 2
coso coso

= 2secO

41. (a) P

Q | = | s
/PRQ = 60°

/PRS = 180° - 60° = 120°;

= /PSR + /RPS = 60°

AsRS = PR

. /PSR = /RPS

o}
. LPSR = % =30°

42. (b) Expression

_ $hs612+ 154+ V225
- 315612+ /154 +15
_ 15612+ 13

= 15625 = 25

5+\/Tl
3-2/11

i (5++11)(3+ 2411
(3-2v11)(3+ 2v11)

43. (d) Expression =

(On rationalising the denominator)

15422410411+ 3V11

9-4x11

_37+13V11
- =35

=37 13
SX+YyVll=—-—+11
y 35 25

o

=37 13
SX=—, Yy =——

35 35
30% of A = 25% of B
=30A=258B
=A:B=25:30=5:6
Again,
25% of B = 20% of C
= 25 B = 20C
= 5B = 4C
=B:C=4:5
LJA:B:C=5%x4:4%x6:6x5

=20:24:30=10:12: 15

44. (d)

Profit per cent
_26-25
25
C.P. of first buyer

(840 + 10% of 840)
=3(840 + 84) =3924
Now, this item is sold to the second buyer at
5% loss.
.. Final selling price

45. (d)

x 100 :@ =4%
25

46. (a)

i [ﬂ « 924] _3877.80
100

47. (d) Let the sum lent at the rate of interest 5% per
annum is x and at the rate of interest 8% per
annum is (1550 — x)

According to the question,
X><5><3+(1550—X)><8><3

= 300
100 100
_ 15x  37200-24x _
100 100
= 15x + 37200 — 24x = 300 x 100
= 9% = 7200
- x = 800 and, oA

1550 — x = 1550 — 800 = 750

.. Ratio of money lent at 5% to that at 8%
=800: 750 =16 : 15

If Sl on a certain sum for two years is x and
Cl isy, then

)
= 1 _—
y X( +200)

48. (c)
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— 282.15= 270[1+ L]
100

r_ 28215

+ —_—
200 270

r 28215
|
200 270

r 1215
200 270

. 1215x 200
270

=9%

x+1:99

49. (c) x

. 100x
2x24+102x + 2

B 100x
©2%x% +2+102x
On dividing by X,
3 100
- 2
2X+—+102
X

100
1
Z(X + j +102
X

__ 100 100
© 2x99+102 300

1
"3
X =5+ 2./6

1. 1 5-2/6

“x  5+206 (5+2\/6)(5—2\/6)
_5-26 o

C25-24

\/;+i2:x+1+2
(e ) e

—5+2J6+5-26+2 =12

. l — —
.\/;-FW—\/E—Z@

51. (@ X-Yy SR AR A

50. (c)

=-5-2J6

52. (c)

53. (d)

54. (a)

55. (c)

=>x-y=Kk

X+y=7k

T X+ Y2 - (X —y)?= 49k - k2
= 4xy = 48k?

= 16k = 48K?
1 Yot

=k==
3

soXy=4K =4x

wlk
wls

Sin6+cosO

sin® — coso

= sing + cosp = 3sine — 3 cosh
= 4cosp = 2sinp = tanp = 2

- sin*e — cos*o

(sin’e + cos’0) (sin*9 — co0s?9)
sin?g — co0s%0

cos’g (tan’e — 1)

_tan’0-1

sec’
_tan®6-1 4-1 3
C1+tan’0 1+4 5
Expression

Yo Yoo

(55 )] (e

Gyfsom

1001 1001
XX —— = ——
999 3

On sguaring

X2 = 2Ya2¥4 ...

On cubing,

x8= 8 x 4x
=>xX=32=22=x=2

Let the present age of two brothers be x and
2X years.
Now, x5 _1
2x-5 3
=3 -15=2x-5
= 3X-2x=15-5
=x=10

.. Their present age
= 10 and 20 years
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56. (d)

57. (d)

58. (b)

59. (c)

After 5 years their required ratio
15 3

=—=—=3:5
25 5
50% of x = 30% of y
Xxx50 yx30
100 100
X 30 _3 5.5
y 50 5
C.P. of mixture
_ 320x100 =?@ per kg.
120 3
By rule of dligation,
Variety | Variety 11
¥ 180 3280
\@ /
/ 3 \
280 - 800 800 - 180
3 3
_ 840-800 ~ 800-540
3 3
_40 _ 260
3 3
.. Required raIio=% : @= 2:13
SP of article = 69
Loss % = 8%
~cp=g 10X 245
New SP =378
.. Gain %
_ 875 100 = 4%
If the sum of money be X, then
Xx6x3 Xx5x9 X><3><13:8160

+ +

100 100 100
= 18x + 45x + 39x = 816000
= 102x = 816000

= 816000 3000

P+
pg

_(p+a)’~2pq SR
pq

_ 100-2x5 _ 90 _
5 5

61. (a) Check through option

When x = (a + b + c)?,

x—-a’> x-b* x-c?

b+c c¢+a a+b

P.9
60. (d) —+—=
(d) a’ o

18

_(a+b+c)-a° . (a+b+c)*—b?
b+c c+a

. (a+b+c)*-c?
a+b

_(2a+b+c)(b+c) N (a+2b+c)(c+a)
b+c c+a

+(a+ b+2c)(a+b)
a+b
2Za+b+c+a+2b+c+a+b+ 2
da+4b+4c=4(a+b+c)=RHS
62. (c) b;C+a;C+a;b=1 yfsoRk
b-c a-b a+c
= + + —
a c b
b-c a-b a+c-b
= + + =
a c b

1=0

0

c—b+b—a_ a+c-b
a c b

c—bc+ab-a?> a+c-b
- =

ac b
- (¢?-a’)—(bc—ab) a+c-b
ac b O
N (c-a)(c+a)—b(c-a)
ac
_a+c-b
b
N (c—a)(c+a-h) _ a+c-b
ac b
N c-a_1
© b DI
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c a 1 The point of intersection of internal bisectors
jg_gz b of a triangle is called in-centre.
111 /BOC = 90°+ 22
2
a c b
X o e o A P
63. (b) a+_=1 2
b-1 :A—A:116—90°:26°
:>a=1——=T 2
. o LA =26%x2=52°
Again,
66. (c) ? =
1
b+ P 1 (0.0539-0.002) x 0.4+ 0.56 x 0.07
0.04 x 0.25
1 c-1
= b—l——=T ~0.0519x0.4+0.0392
N 0.01
c-1
b_1 ?—1 W :0.02076+0.0392 @I@F’ﬁ
Ta=——= 0.01
b c-1
c
_ 0.05996 _ 599
0.01
_ode_ 1 67 3a=4b =6
o1 o1 . (@ 3a= = 6¢
3a 4b 6c
-1 c-1 ===
. abc = x xc=-1 12 12 12
c-1 ¢
64. (d) seco + tang = 5 a_b_c_
. sec?g — tan2pq = 1 4 3 2
= (seco - tang) (seco + tanp) = 1 = a=4k; b =3k c=2k
— %cH — tang == na+b+c=27V29
> Ak + 3Kk + 2k = 274/29
. (seco + tanp) — (seco - tang) = a W
g 1_25-1 U — 9k =274/29
> 5 =k =329
24 12
:>2tane=€:>tane=€ «/a2+b2+(:2
= \/16k* + 9k + 4k*
2.,
Jtend+l 5T 1245 17 _ J29¢ - Bk
Ctang-1 12, 12-5 7
5 = /29 %329 = 29x 3=87
68. (a) Using Rule 1,
65. (d) A ,
1
2b+—]
Yot [ b o
, 1 1
O =4b +F+2X2bXB=2+4=6
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60. (b) X+ =2

SX+1=2X=>x2-2x+1=0
=>x-12=0
=x=1

x2+i3:1+1:2
X
70. (b) Using Rule 8,

3x+i:5
2X

On multiplying both sides by %

2X + 1 = 10
3 3
Cubing both sides,
1
27x3
[ 1 ] 1000
2X+— | =——
3x 27
gy’ 10 1000
3 27
RPN 1 1000 20

271 271 3

1000 180 820 30£
27 27 27
71. (b) sing + sin?g =1
= sing = 1 - sin?g = cos’Q
. cosg + cos'g
cos?g + (cos?g)?
cos’g + sinfg = 1

72. (a) Weight of zinc = 200 x g =125 gram

73.

74,

75.

76.

(c)

(d)

(@

(@)

Weight of copper = 200 x l;’ = 75gram

Let the ratio of 125 gram zinc and x gram
copper be 3: 5

1253
" x 5 W
125>< 5 625
= —— gram
3 3
*. Addition of copper in mixture
_ @_75 _ 625—-225
3 3
420 = 133— gram. W

Let the maximum marks be x.
According to the question,
40% of x = 90 + 10
~100x100
40
Let the cost price of the bicycle for A be I x
Cost price for B = selling price for A = 1.20x
Cost price for C = selling price for B = (1.25)
(1.20x) = 1.5x
But 1.5x = 225

X = 225 =3 150
15
.. The cost price of the bicycle for A =150
Let his capital be x.

According to the question,
xx11.5 xx10

100 100
or (11.5 — 10)x = 5550
or 1.5x = 5550

orx=515—io=?3700 oA

Let the rate of interest be r% per annum,
According to the question,

=250

=55.50

4840 = P(l+ﬁj2 e (0)

3
and 5324 = P(l+—r j o (i)
100

On dividing equation (ii) by equation (i), we
have,
r 5324 14 484
100 4840 4840

e ot
100 4840
=r=10%
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a b’ ¢ 1 b
= = = :)—:_
7@ b+c c+a a+b a b-1
2
a _ Ayfsork again, b+==1 oA
b+c
:>aZ= b+ C 1
> a&+a=-a+b+c :>E:1—b
—a(@+l) =a+b+c
1
ja+1=a+b+c ok 1-b 5
Similarly, 1 1 b
C+==—"+——
b? a 1-b b-1
=1=b’=c+a
c+a 1 b _1-b_,
—b+b=a+b+c "1-b 1-b 1-b
=bb+1l) =a+b+c
1
1 _ b 80. (b) X*+— =66
b+l a+b+c
1 2
2 _— =
and =1=c*=a+b :[X X +2=66
+b
=>c+c=a+b+c 1)?
=c(c+l) =a+b+c jx—; =66-2=064
1 __c 1
c+1l a+b+c :>x—;=ir8
Lt 1 1 ‘ . x? —1+2x
1+a 1+b 1+c .. Expression = ———
a b c 2
= + + X 1 _ 1
a+tb+c a+b+c a+b+c EEVERVEE kv’
arb+c D | R
=a+b+C:1 Putting the value of X=
>, 1 =8+2o0r-8+2=10o0r -6
8. (c) p +F_47 81. (c) Single equivalent percentage increase in price
1)? :(10+10+10X10]%=21%
= |p+=| -2=47 0
P 82. (a) Let the C.P. of A be Zx, then
2
:[mlj 474249 110 120 _
p 100 100
s pttoJag=7 _ 264x100x100 _ 5,0
P 110x120
1 83. (d) Let the principal be ¥ 100
9. () aer_1 2 Interest = ¥ 10 o
Actual principal =390
:azl__:b__l - Interest on ¥ 90 =¥ 10
b . Interest on ¥ 100
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_10 100 =199 _ 1,1y,
90 9 9

o

2
84. (a) Sum = Difference [@]
r

2
:4x(@] =3 2500
4
85. (a) m4+%:119

2
:>(m2+%j -2=119

2
= (m2+i2) =119+2=121
m

86. (b) x=1-2

b-a 1
= ab a-b W
=((@a-Db)(a-Dbh)=-ab
= & - 2ab + b?2=-ab
=>a&-ab+b>=0
a+b=(a+hb)(@-ab+hb)=0

o @ (xod)(a-)

= X6 —i
X
89. (d) Here, SP is same. Hence there is always a
loss.
Loss per cent = 20x 20 =4%
90. (c) Rate = 5%, Time
= 4 haf years
P = %5000
. : o
. Cl=P (1+ij -
100
4
= 5000 (1+ij -
100
- 5000(%_ 1)
160000
_ 5000 x 34481 _% 10775
160000
g1, = 2000102 _ 7409 G
100
Difference = 1077.5 — 1000 = X775
1
91. (d) a- =5
(d) @-3
=((@-3 - ! =2
(a-3
On cubing both sides,
3
{(a—3)— 1 } =8
@ i

= (a-3)° —[%}3—& (a-3)

[+ (@ — b)® = & - b® - 3ab (a-b)]
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:»(a—s)s—(%ja—sxz:s

3
:(a—s)S—(ﬁj =8+6 =14

1
92. (c) x——=2
(¢) X~

On cubing both sides,

3
)2
X

:>x3—i3—3(x—1j =8
X X

3X3_i3_3x2:8
X

:xe’—i3 =8+6=14
X

93. (b) 2x+§: 3

On dividing by 2,

1 3
X+—==—
X 2

On cubing both sides,

(-3

94. (b) Let the cost price be x.
.. (100 + X)% of x = 144
= (100 + x)x = 14400

Gyfsom

= x? + 100x — 14400 = 0

= X% + 180x — 80x — 14400 = 0
= x(x + 180) — 80 (x + 180) = 0
= (x +180) (x - 80) =0

= x =380 [x # -180]

95. (b) 2(x2+x—12j—(x—1j—7:0

X

If x—lzy, then
X

2y?-y-3=0
=>2y2-3y+2y-3=0
=y @R2y-3)+1@2y-3)=0
=>(y+1)@2y-3=0

3
=y=-1o0or—
y 2

when y = -1

:x—lz—l
X
=x2+x-1=0
The value of x will not be real.
Again,
1

3
X__—_
2

X

x2-1 3

X 2
= 2x?2 -2 = 3X
=2X%-3x-2=0
=S 2 -4x+x-2=0
=>2XX-2)+1(x-2)=0
=>2x+1)x-2)=0

:>x:—1 or2
2

96. (c) On putting y = —x in the equation
Sy + 7x = 24,
-5X + 7X = 24
=>2X=24 = x =12
&y=-12
aom=x=12, n=y =-12
=>m+n=12-12=0
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97. (@) a_z2_38 _5><6_3><6_5_9
MR Lz T a2 Czy
b 4 12 9
—=—=== i L A:B:C:D=4:3:5:—
c 5 15 [Making B equal] >
". Required ratio = 8+12 _20 =3:+.5E-150.9
" 12415 27 ==
+ 99. (d) 35 1
98. (c) A:B-= 1§ By componendo and dividendo,
2 8 3a+5b+3a-5b 5+1
8.8x3 _, 3a+5b-3a+5b 5-1
=3 43 6a 6 a 6 10 5
= — = > — = —X— = —
1 5 10b 4 b 4 6 2
B:C=§3§ =5:2=a:b
100. (d) Let the C.P. be T 4x.
_9_9><5_3_5 o Its SP. = I5x. R
"3 9 7 Profit = T(5x — 4x) = Tx.
C:D=§ : 3 .. Profit per cent :%xloozzs%
6 4 X
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