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1. E ks  b scss   bc. L 𝑡++ 𝑒+ 𝑏+ 𝑎+ 𝑐 b gs sc  𝑏 * 𝑒 ≠ / 

𝑡ℎ𝑒
𝑏 * 𝑒

< 𝑎 − 𝑐-

I 𝑏 < /+ 𝑐 < 0+ 𝑡 < 1+   < 2, c 𝑎.

2. A sscs g s gs  g 8 * 7 ,  bs  g 1'8 − 7 (,   g  g
𝑚 ¶ 7 c   bs  s sv g𝑚. C𝑚.

(H, 𝑛 ss  c  𝑛,   c   sv gs   𝑛. F x,
2 < 2 Ö 1 Ö 0 < 5  1 < 1 Ö 0 < 1.)

3. Pk ws w    fiv-g sv gs  s c   gs 0, 1, 2, 3,  4
xcy c,  s ssy s w s:

• T 0 s x   2   4.

• T 1 s      3.

F x,    bs  Pk ws w s 14023. C  s  
ss b   gs b  Pk ws w.

4. C s  j  , g,  w jy bs. S cs 3//  bs w g s,
 1// g bs w w s. Iy,  cg   bs s  cg
 g bs ws 𝑋$. A  cs, s ffc bc '𝑋 − 1-4($. C 
b  bs   j.

5. T bxs   xss bw  fi w  bs 2, 3, 4, 5,  6, s  c
b s s xcy c,   v   xss s   b. C 
v   xss.

Ö Ö * Ö

6. A 2 Ö 1 cg s v  g s sc   . T vcs   g 
cc   w vg gs, b  wc  s. C    
s g.
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7. Sx s—A, Bk, C, D, E,  Fcs—k  cb   21 cs 
bb. Ec s ks  s  c,  w s k  s b  cs,  c
c s y fis by  sg s. O , kw s  "Bb C", ks s
y cs s   s cb. C  c   b  cs  bb
cs by  fiv s w ’  Bb C.

8. Cy gs  s  g (12:00 A.M.)  wks   𝑛 s, w 𝑛 s  g
bw 0  13, csv. H ss, Sy Wy, gs  s   s   wks 
𝑛2 s . I s    s g cck ks  s  b sss w c
  wks . C  s   ssb vs  𝑛. (A g cck sys  s
bw 12:00  11:59 w c cyc  wc  y, b  sss c   
A.M.  P.M. by kg   g cck).

9. Pss Mx ss Lc ws  wg q   bk bckb:

𝑧 < /-

O by , c  s 1/14 ss s  q by g  w :

𝑥1𝑦1 * 𝑧 < /

𝑥2𝑦2 * 𝑥1𝑦1 * 𝑧 < /

⋮

W  1/14 ss  , c  b  ccs w   bckb.
Ts c gs, vb s, s,   q sg ( s wys y 
q   b). F x, 𝑥12𝑦12 * 𝑧 < / s 0/ ccs.

10. Kv s w sgsb 1 Ö 0 s (b 5− 5),
 Ry s w 0 Ö 0 sgsb ccks ( bck 
 w). Ty k s cg  c      fix
1 Ö 2 g, gg w  gs w v. Ec
c s b c c , svg s kgs. C
 b  ssb fi cfigs. O x s
sw (  flc bs  cs sc).

11. W v  4 Ö 4 Ö 4 cb    0 Ö 0 Ö 0 c  
s cs. W kg   cb, w wys s  c 
c   s b y s cs. W vwg c c
sg-, w c s  s S, M,    , ,  g s,
scvy (s g   g). C  x ssb
b  c  cs w s cb.
N: c  cs   bck  y  cy.

12. C  b  sbss 𝐴  z0+ 1+ 2+ 3+ 4+ 5+ 6+ 7| wc v  y   
   s  𝐴  . F x, 𝐴 < z1+ 2+ 3| ssfis  c. (A 
b s  sv g g  0, ws y sv vss  0  s.)
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13. C  b  s  gs −7 ; 𝑎+ 𝑏+ 𝑐 ; 7  ssy  wg ss:
𝑎𝑏 ; /+
𝑎𝑐 ; /+

𝑏𝑐 * 𝑎 ; /-

14. Pss Mx ss Lc s s bk  s css vyy.  s  G
T P  S,  cks s bk sg  3-g ck,   sffls s ck  
 cb. Ec g   ck s  g  /  8 csv,   flck s fi s
cgg  sg g by 0 ( bw /  8). Gv  Pss Mx ss Lc
wys fis  ss cb  flcks, c  vg b  flcks  s 
ck s bk.

15. I  2 Ö 2 g, xcy    w ssb gs s w  c 
  cs. C  b  wys  cs  gs sc
  s  cs  g gs   b- vx
  -g vx. O sc g s sw.

16. L Ω b  cc. Dw w  1  2  Ω    3/∘ g,   𝜔 b  cc wc s
g  b  s   y g  Ω. L 𝜔 b g  Ω  1  𝐴  𝐵,
scvy,   1  Ω  𝐶 . C ∠𝐴𝐵𝐶 .

17. C  s    s  '𝑥2 * 05𝑥* 37('𝑥2 * 13𝑥* 017( < 332 . (Rs 
c w cy.)

18. I  g sw,  cgs 𝐿1  𝐿2  s, w
csg ss  𝐿1  52 s  g   csg ss
 𝐿2. Rcg 𝐿1 s scb   cc 𝜔,  cg 𝐿2 s 𝜔 
w s, w s g s yg   g s  𝐿1. I     
s gs  𝐿1, w  = , c 𝑠𝑟 .

19. A g𝑚 = 0 s c elementary  s fis g s 0, s s g s 0,  vy  g s
/. L 𝑆 b  s   1/14 ss y gs. C  gs ssb sz 
 sbs 𝑇  𝑆 sc  y w sc s  𝑇  ws c.

20. Gv  bs +𝑚+  𝑡 sc  2 *𝑚2 * 𝑡2 < 7, 3 *𝑚3 * 𝑡3 < 00,  4 *𝑚4 *
𝑡4 < 14, c  v  '*𝑚* 𝑡('*𝑚− 𝑡(' − 𝑚* 𝑡(' − 𝑚− 𝑡(-
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21. L 𝐴𝐵𝐶𝐷 b  g w 𝐴𝐵 = 𝐵𝐶  gs scg   𝑃 . Cc 𝜔 s
s c   𝐴, s 𝐴𝑃 ,  scs 𝐵𝐷 g   𝑄   sg 𝑃𝐷. I
𝑃𝑄 < 2, 𝑄𝐷 < 0,  𝐴𝐵𝐶𝐷 s g s gs, c  g  𝐴𝐶 .

22. Cs  xs-g 3 s cb w s g 3, sbv  34  cbs.
Cby  g ss     cb. Ec sc,  c v   jc 
cb g y     xs. A fis s y c   y  
cb (ssby  s  s Cby’s sg s)   fis s  v (’s  fis 
 w). C  xc   scs  Cby w k  cc  fis, ssg
 vs y  c  fis s s s ssb.

23. C  b  gs bw 0  1/14 csv  cannot b s s
𝑥'⌈𝑥⌉* ⌊𝑥⌋(  y sv  b 𝑥.
(Rc  ⌊𝑥⌋ s  gs g  xcg 𝑥  ⌈𝑥⌉ s  ss g  ss 
𝑥.)

24. Pss Mx ss Lc gs    gs  0  88888 (csv)  
  xzs  ggc b  by ccg . I s ,  b
1/14 s s  - g    g. F .

(Fy,  ss   𝜎 < '𝜎1+…+𝜎99999(  z0+ 1+…+ 88888| sc   v 
 cc 𝜎1𝜎2…𝜎99999 s xz. F  x  sc  𝜎𝑖 < 1/14.)

25. L 𝐴𝐵𝐶𝐷 b  sq c  𝐸 w s g 0/. P 𝑃 s   xs  
𝐶𝐷 s  𝐷. T xss   𝑄   𝐴𝑃 sc  s 𝐸𝑄, 𝐵𝑃 ,  𝐴𝐷 
cc. I 𝐸𝑄 < 6

√
1, c {𝐴𝑄−𝐷𝑄{.

B. Tis is an estimation question used for tiebreaking purposes. ies on this test will be broken by
absolute distance from the correct answer to this question.

L 0 b  sq. O g  0 s cs,   sq 1 s w w s g s
  s ss. T   ssb sc sqs 1;  s cs   s  y
 . Cs 2   s  (s   s  s wc s  g  1), 
c sy w 3+ 4+…. L 𝑝 b  bby  sq 20 ss   w 0
(  ws,     sc s sv).
Es 𝑝   c  /-𝑎𝑏𝑐𝑑𝑒𝑓𝑔, w 𝑎+ 𝑏+ 𝑐+ 𝑑+ 𝑒+ 𝑓 + 𝑔+  c gs c
bw /  8, csv.


